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ITUOJIOI'US, TATOI'EHE3 ME3UAJIBHOI'O ITPUKYCA JETCKOI'O
BO3PACTA (OB30P JIMTEPATYPBI)

OaumoB Cupnuk Hlapugosuu
3aBenyrommii kadeapoit «OpToneaunIecKoil CTOMAaTOJIOTHH U OPTOIOHTHI
Byxapckoro rocy1apcTBEHHOr0 MEAMIIMHCKOTO HHCTUTYTA, Iipodeccop, DSc.

Cadaposa Masayna KamosioBHa
ba3oBbIii 1oKTOpaHT Kadeapbl OPTONEANIECKON CTOMATOJIOTUU U OPTOIOHTHI
Byxapckoro rocy1apcTBEHHOTO MEAUIIMHCKOTO UHCTUTYTA.

Annomauun: Komnnexchviti meOuxo-ncuxonocuueckuii n00xXo0 K OUAZHOCMUKe,
JleYeHuro U npohuiaKkmuxe NayueHmos ¢ 3y004enoCmHol namono2uel, 6KIHUYdsl
namoiocuy NpuKyca, A6saemcs 00HoU u3 npobnem cospemeHnnol opmooonmuu. Ha
NPOMANCEHUU MHO2UX Jlem  CIOMAMON0SUYECKUl OCMOMpP  ACCOYUUPOBANCA Y
nayuenmos ¢ 00/1bl0, HePeHbIM 6030VJcOeHUeM U Oenpeccuu. B smoiut cmamve
npedcmasier 00630p aumepamypuvl 00 GMUONIO2UU, NAMO2EHe3e U Memooax le4eHusl
Me3UANbHO20 NPUKYCA, BCMPEeyarwuxcsi y HaAyueHmos 6 CHOoMamol02u4eckou
npakmuke, 8 mom wucie y oemelu.

Kntouesvie cnoea: mezuanvuviti npukyc, 3y004entOCmMHAs cucmemd, AHOMAaiuu
npUKyca, IMuoaocus, namozeHes.

Abstract: A comprehensive medical and psychological approach to the diagnosis,
treatment and prevention of patients with dental pathology, including malocclusion, is
one of the problems of modern orthodontics. For many years, dental checkups have
been associated with pain, nervous excitement, and depression in patients. This article
provides a review of the literature on the etiology, pathogenesis, and treatment of
mesial occlusion found in patients in dental practice, including children.

Key words: mesial bite, tooth-jaw system, bite anomalies, etiology, pathogenesis.

AKTYaJIbHOCTH . YeTIOCTHO-JIUIICBBIC aHOMAIUH 3aHUMAIOT OJTHO U3 TMEPBHIX MECT
cpenu 3a00JieBaHUN ATOM CHCTEMBI 0 PaCIpPOCTPAHEHHOCTH CPeaM HaceleHus. B
YaCTHOCTH, cpeau HaceneHuss Poccum 95,2% HaceneHus COCTaBISIOT aHOMAJUU
pa3BUTHS, OT HaceneHus wMupa - [78-92% mnacenenms. CorylacHO JaHHBIM,
MIPEICTABIICHHBIM B HICTOYHHUKAX, (DYHKITMOHAJIbHBIE U MOP(OJOTHIECKHE OTKIIOHEHHUS
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Obun oOHapyxeHbl y 75% Jnereil ¢ paHHUM CMEHHBIM MPHKYCOM, YTO JaXKe
MIPEBBINIACT PACIIPOCTPAHEHHOCTh Kapueca U APYyTux 3a00IeBaHUH JTUIICBON YETIOCTH
cpeau nere sroro Bospacta[2,7,11]. T. ®. BunorpagoBa M COaBT. COIJIacHO
npuBeJeHHON cTaTucTuke aBTOopoB (1987), vy 48% nereit B Bo3pacte 3 yer ObuH
JUArHOCTUPOBaHbl aHOMAJIMM pa3BUTHUA JHIEBOM uyemtoctu. ['pexoBa (1970)
YTBEPKJIA€T, UTO YACTOTA STUX OTKJIOHEHUH y JIETEH IKOJIBLHOTO BO3PAacTa COCTABIISIET
25%, He3aBUCcHUMO OT ToJia. [1o maHHBIM psija aBTOPOB, 3Ta LM(]pa yBEIUUUBACTCS C
KQKJIBIM TOJIOM JKU3HH. YBEIMYCHUE YaCTOThI aHOMAJIMK 3yO0YEIIFOCTHOW CHCTEMBI
OCOOEHHO 3aMETHO C HayajoM 3aMEHBI 3yOOB, TO €CTh MOCTOSHHBIX M MOJIOYHBIX
3y00B. BwIcOKas pacmpocTpaHEHHOCTh 3YOOUYENIOCTHBIX aHOMAJIWil JelaeT JTy
MaTOJIOTHIO COLMAJIbHO 3HAYUMOM MpoOJeMON OPTOJOHTUH, YUYUTHIBAs OOJBIION
00bEM MEIUKO-TICUXOJIOTHYECKOM MOMOIIY U MaTepuallbHBIX 3aTtpart[3,10,11,12].

Cpenu 3yOO4YENIOCTHBIX HApYIICHUW, COCTaBISAIOMIMX 17 MPOIIEHTOB BCEX
aHOMaJui PAcHpPOCTPAHEHUS ME3UAIBHOTO MPHUKYyCa y NETEM, Takoil IMOKa3aTelb
pacrpoOCTPaHEHHOCTH CBSI3aH C HAJIMYMEM MpoOJieM B paHHEH JMarHOCTHKE STOM
MaToOJOTUM TMPUKYCA, TJIOXUM KaueCTBOM NEPBUYHONM MEAMIIMHCKOM MOMOIIH, B
KOTOPOM MalMeHT, TO €CTh MO0 Mepe B3POCIEHUS peOEHKA, MATOJIOTUs YTIIyOJIsIeTCs U
CTaHOBUTCS Ooiiee Tspkenoid[3,5,9]. B dacTHOCTH, HEOOXOAUMO YYHUTHIBATh, YTO
ACTETUYECKuEe, Mopdosioruueckre M (yHKIHUOHAIbHbIE M3MEHEHHUS Y TMallueHTa C
ME3UAIbHBIMUA TIPUKYCAMHU C BO3PACTOM MPHUBOIAT K YXYIIICHUIO OOIIEro MEINKO-
MICUXOJIOTUYECKOTO COCTOSIHUS ATUX MALUEHTOB.

BroisiBnenre npudvH BO3HUKHOBEHUSI (DYHKIIMOHAIBHBIX, MOP(HOIOTUYECKUX U
ACTETUYECKUX HAPYIICHUH MpU 3y00UETFOCTHON MAaTOJOTHUH, a TAK)KE MEXaHU3MOB UX
pPa3BUTHUS TO3BOJISIET WHAWBUIYATU3UPOBATh MNPODUIAKTHUYECKUE U JiIeueOHBIE,
OPTOJOHTUYECKHE U XUPYPrHUYECKUE MEPONPHUSITUS Yy JeTeHd B pa3HbIe BO3PACTHHIC
MEepUOoJIbl M TPUMEHATh KOMIUIEKCHBIE METOABbl HMX ycTpaHeHus. Hwuke Oymer
pacckazaHo 00 ATHOJOTUYECKHX MPUYMHAX OTUX 3a00JICBaHUI: ATHOJIOTUYECKHE
MPUYUHBI B OCHOBHOM H3YYalOTCA B JABYX OOJIBIIUX TpyIax: dHA0reHHbie ("uHOrma
BHyTpeHHHE (akTopbl") U 3k30reHHble ("BHemHHE (akTopel'). B mepBoMm ciydae
YUYUTBHIBAIOTCS T€HETUUYECKUE MPUYUHBI, HA JIOJIO0 KOTOPBIX mpuxomutcs 25% Bcex
3yOHBIX aHOMAJIUH, a TAKXKE YHJOKPHUHHBIC PUUHHBI, OTHOCSIIIUECS K TON Ke IPYIINe
ATUOJIOTHYECKUX (PaKTOpPOB. B 3aBUCMMOCTH OT MPOJIOKUTEIBHOCTH IEUCTBUS dTUX
ATUOJIOTHYECKNX (PAaKTOPOB HHJIAOTCHHAs ATHUOJIOTHYECKAash MPUYHMHHOCTH, B CBOIO
ouepenb, MOXET OBITh TpPEHATANBbHOM (KOTOpas BIMAET HA MaTh BO BpeMs
OEpeMEHHOCTH, TO €CThb C MOMEHTa POXKJICHHsS peOCHKa), HaTalabHOU (BO BpeMs
pOKJIeHUs peOeHKa) U TOCIepOoI0BOM ((haKTOPBI, KOTOPBIC BIUSIOT IMOCTE POKIACHUS,
TO €CThb BO BpeMs ku3Hb). Creayrouid wuMeeT OOmMe U JOKaJbHbIE
npuuunsbl[7,8,11,12].
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Takum 006pa3om, MPUIMHHBIC TPUIHHBI 3yOOUETIOCTHBIX aHOMAJIUH YCIIOBHO
nemsiTces Ha 2 rpynnsl. [lepBoe u3 HUX 3TO YHAOTECHHBIE (PAKTOPHI:

HETaTHUBHBIC XUMHUYECKHEC U (U3MUYECKHE BO3JCUCTBHUS, KOTOPHIC BIUSIOT Ha
SMOPHOH M TUIOJ HAa Pa3HBIX CTaausAX pPa3BUTHsS;, 0) reHeTudeckue ¢akTophl; B)
SHAOKpHUHHBIE 3a00jeBaHus. Takxke HK30reHHble (DaKTOPBI: BKIIOYAIOT OOLIUMH U
MeCTHBIN (hakTopbl. Me3uanbHbIN MPUKYC 3YOHBIX PSIJIOB MOXKET OBITh BbI3BaH Kak
HapyIIEHWEM Pa3BUTHsI YETIOCTEN, TaK U HAPYIICHUEM Pa3BUTHUS 3y00-aJIbBEOJISIPHON
nyru (Ilepcun JI.C., 2016). B kauecTBe BpOKIEHHBIX NPUYMH MPUEM OEPEMEHHON
MaTephl0  JICKAPCTBEHHBIX  MPEMApaTOB €  IEJIbI0  JICUYCHUS  Pa3IMYHBIX
BOCIIAJIUTENIBHBIX 3a00JIeBaHMU, OCOOCHHO BO BpeMsi OepemeHHOCTH OoT 1,5 mo 2,5
MecAleB (B MEPBOM TPUMECTPE), MOXKET MPUBECTH K BPOXKICHHBIM HapyLICHUSM
AMOPHUOHATIFHOTO PA3BUTHS, B YACTHOCTHU, K OOPa30BaHUIO BPOXKJICHHON KPUBU3HBI
ryObl, aJbBEOJISIPHOM OMYyXOJH, TBEPJAbIM M MSTKUNA BKyc. Takxke MOryT OBITh
OTUYETIMBO BBIPAKEHHBIE KEMTHUKH, B PEAKUX CIIydasX TaKkKe MOXKET (OPMUPOBATHCS
KOcCasl WJIK CpeIMHHAs KeMTHKa auna [4,5,9].

Tot (akT, uTo GepeMeHHas KEeHITUHA 3apakeHa Pa3IMIHBIMU BOCTIATUTEIIEHBIMHU
3a00JIeBaHUSIMU  (XPOHUYECKUMH, HH(GEKIUOHHBIMU, OHHIOKPUHHBIMU U T.1.),
MOBBIIICHUE TEMITEPATyPhI TEJIa WK MIPUEM HEMPaBUIHHBIX MTPOTYKTOB 1 BUTAMHHOB
HEraTUBHO CKa3bIBAETCS HA Pa3BUTHH SMOPHUOHA U IJI0JIA ¥ IPUBOAUT K PA3THUHBIM
naToyiorusiM npukyca. [IpedbiBanue Oynymux poaurtenei B HEOIaronpusTHOM cpese
(TOBBILIIEHHAsT pajuaIusi, HACHIIIICHHOCTh BO3JyXa M BOJbBl XUMUYECKUMH U
OAKTEePUOJOTUYECKIUMH DJIEMEHTAMHU M T.J.) MOXXET OBITh OJHOH W3 TMPUYUH
MTOSIBJICHUS ¥ PA3BUTHSI YSTFOCTHO-JIUIIEBBIX HapyIeHnH. Icoap30Banmne KEHITMHON
OJICKIbI, CHABIHMBAIONICH J>KHBOT BO BpeMs OEPEMEHHOCTH, TPaBMbBl OPIOIIHOM
MOJIOCTH (HAMpUMeEp, IIOK), ICHXUYECKUE TPaBMbl MOTYT MPUBECTH K aHOMAJLHOMY
Pa3BUTHIO TUIOAA U 3yOHBIM aHOMAJUsIM, B TO BpeMs KaK BO3JICUCTBUE BBHICOKUX U
HU3KUX TEMIIEpaTyp OKPYXKAIOIMIeH Ccpeabl TakKe OKas3bIBaeT HEOJIarompusTHOE
noBpexaaroiiee Bozaeiicreue[10,11].

VY Marepelt ¢ TOKCHKO30M BO BpeMsi OEpEeMEHHOCTH, 3a00JICBaHUSAMH CEpPICUHO-
COCYJIUCTOM CUCTEMBI Ml IPYTUMHU BUIAMH YKCTPAreHUTAILHOMN MaTOJIOTHH JETH MOTYT
POJUTHCS HEJTOHOIICHHBIMU MJIU JOHOIIICHHBIMH, HO HE 3pEIbIMUA. Y HEJOHOMIEHHBIX
JeTel JacTo HaOJIOMAr0TCS 3aJepPKKH B PAa3BUTUU W TATOJIOTHYCCKUE HApPYIICHUS
OTOpHO-JBUTATEIbHOTO anmapara. Ouu HabmomaoTesa y 40% aeTeit ¢ anoManusMu
3yOouenmtocTHOM cuctembl u y 15% ¢usmuecku kpenkux gereil. OHu
XapaKTEPU3YIOTCS CYKEHUEM 3yOHOM TyTH, TUTIOTUTa3uel SMaii MOJIOYHBIX 3y00B (H.
A. benosa, 1980, T. [I. Kynpssuesa, 1988). OciabiaeHHbIe eTH XapaKTEPU3YIOTCS
CHIKECHHUEM (U3MYECKOW aKTUBHOCTH, BSUIBIMA pediieKkcaMd, B YaCTHOCTH,
3aMeJICHHBIM pe(]JIeKCOM BCachIBaHMS, YTO 4YacTO MPUBOAUT K TIEpPexXoay Ha
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HUCKYCCTBEHHOE BCKapMiMBaHue. B pe3yiabTaTe poCcT HWKHEH YENIIOCTH B
nepeHe3aHEM HaIpaBlIeHUH OyAeT HeIOCTaTOYHBIM U OyAET BhI3BaH Pa3IMUHBIMU
3aboneBanusaMu npukyca (Msrkosa H.B., nucceprauus, ExatepunOypr, 2017). Bece
(bakTophl, YHOMSHYTHIE B "IOKOpHU", SABJISIIOTCS MPUMEpPaMu BPOXKIECHHBIX (DaKTOPOB,
KOTOpBI€ BBI3BIBAIOT ME3UaIbHbIN npukyc|1,6,7,10].

Taxoke BaxKHBIM CpeJId ATUOJIOTHYECKUX (PAKTOPOB, BHI3BIBAIOLIUX ATY MATOJIOTHIO
MpUKyca, sBJIIeTCs reHeTudeckuil pakrop. B Tom uncne Msrkosa H.B. u Ilepcun
JI.C. Tlo maHHBIM y4YeHBIX, TaKOW HACIEACTBEHHBIN (PaKkTOp 3aHUMaET OKO0JIo 25%
Cpely NMPHUYMH, BBI3BIBAIOIIMX ME3HUaNbHBIN NMpuKyc (B To Bpems kak I kmacc mo
aHTJIMIICKOMY SI3BIKY Tiepenaercs mo HacieAcTBY B 84% ciyuaeB). Ilotomy uTto
HACJICJICTBEHHBIE AHOMAIMM YENIOCTEH (MHUKpO- M MAaKpOTHAaTHs), a Takke HX
pacmoJiokKeHe OTHOCUTENLHO KOCTEH yepena TakKe MOTYT IepeiaBaTbesi peOCHKY OT
Oynymux poaurenei|[7,11].

[1pu 3a601€BaHUAX SHIOKPUHHOM CUCTEMBI (ITPH aHPOT €HUTAILHOM CUHJIPOME), B
CBS3U C YCUJIEHHBIM Pa3pacTaHUEM IUI€UE€BOM KOCTH-KOCTHOM YaCTH JIMLIEBOM 00J1acTh
OT KOCTEH yepena, MPOUCXOIUT HAPYIICHUE CTPOCHUS OCHOBAHUS Yeperna U HUKHEH
YEeIIOCTH, a TaKKe BBIBUX YENIOCTEH (OCHOBHAs ATHOJOTHYECKash MpPUYUHA
BO3HUKHOBEHUS TrHaThueckas Gopma MesuaiabHoro npukyca)[10,11]. Yacro
MalMEHThl C AHOMAJUSMM YEIIOCTHO-JIUIIEBOM CHUCTEMBI CTOMATOJIOra-OpTONOHTA
UCIIBITHIBAIOT TPYJHOCTH C BHIOOPOM JIOKEUKU-(POPMOUKH I JETeH C MaTOJIOTUEH
3y00B. (OCOOEHHO CJIOXHO BBIOpaTh JIOKEUYKY-(GOPMOYKY IS TMAIMEHTOB C
THATUYECKUMHU THUIAMU Me3UadbHOTO TnpuKkyca. CTEmaHoB MNpeqIoXuil Y1ioe
WHJUBUAYAIBHYIO JIOXKKY, 4YTOObI HaWTU peimieHue mpoOieMbl. [[ns jedeHus
CTOMATOJIOTUYECKUX TMATOJOTMH B PaHHEM BO3pPACTE CTOMATOJIOTH HCIOJb3YIOT
paznuyHoe O00OpyJOBaHUE M METO/bI JiedeHus. B KauecTBE OCHOBHOIO KpHUTEpHUS
BBIOOpA BUJIa OPTOJOHTHUYECKOTO JICUCHHUS JIJISI KOPPEKIIMN ME3UATBLHOTO TIPUKYyCca Y
JeTel BBICTYIIAET BO3PACT U KIMHUYECKOE COCTOsIHUE manueHTa. CyliecTByeT MHOTO
BHJIOB OPTOJIOHTUYECKUX alMNapaToB - OHU Pa3IUYAOTCS M0 AW3alHY, TEXHUYECKUM
XapaKTepUCTUKAM, XapaKTEPUCTUKAM HU3HOCA W, KOHEYHO e, MOoKa3zaTelsM HX
ucnosb3zoBanud|[7,10,11,12]. B 3akitoueHne CTOUT OTMETUTh, YTO, YUUTHIBAS, UTO
ME3UaJIbHBIN MPUKYC CPENId MATOJOTUM MPUKYCa PacCIpOCTPAHEH CPEeaH MaIlMEeHTOB,
Ka)XJIOMY Bpaudy Ba)KHO 3HATh U MPAKTUKOBATh ATy MATOJIOTHUIO TPUKYCA, STHOJIOTHIO,
MaTOreHe3 U METOJI JICUEHUS.
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TISH KARIYESINING ETIOLOGIYA VA PATOGENEZI,
PROFILAKTIKASI. YEVROPA DAVLATLARIDA ANTIKARIYES
ODATLAR (ADABIYOTLAR SHARHI).

Umartayeva Gulzoda
Toshkent shahri Shayhontohur tumanidagi
42-oilaviy poliknika vrach-stomatologi

Annotatsiya: Ushbu adabiyotlar sharxi keltirilgan magolada kariyesni keltirib
chigaruvchi faktorlar va patogenezi, aholida targalish darajasi hamda uning
davolashning hozirgi zamonaviy usullari haqgida ma’lumot beriladi. Oxirgi o'‘n
yilliklar davomida stomatologiya amaliyotining keskin rivojlanishi va zamonaviy
usullarning kashf etilishiga garamay, hali xanuzgacha kariyes aholi orasida keng
tarqalgan kasallik bo ‘lib, hozirgi kungacha kasallikning kechishi o'z dolzabdligini
yo ‘qotmagan va bu kasallik ham tibbiy ham sotsial muammo hisoblanadi.

Kalit so‘zlar: Kkariyes, etiologik faktorlar, patogenez, profilaktika, antikariyes
odatlar.

ITHOJIOI'YSA U TATOT'EHE3 KAPUECA 3YBOB, IIPO®PUITAKTHUKA.
AHTUKAPUECOI'EHHBIE ITPUBBIYKH B
EBPOINEMCKHUX I'OCYJIAPCTBAX (OB30P JIUTEPATYPBI).

Ymapraesa I'yab3ona
Bpau-cTtomaromnor ceMeiHoi nmoaukiamHuku No 42
B IIaiixoHTOXYypCKOM paiioHe ropoja TamkeHTa

Annomayus: B cmamve ¢ 0030pom 3moi aumepamypvl NpeoCcmasieHd
ungopmayus o akmopax u namocenese, GbI3bIBAIOWUX KAPUEC, CMENEeHU e20
pPaAcnpoCmpanéHHOCmu cpeou HACENeHUs, A MAKICe O COBPEMEHHbIX Memooax e2o
neuenuss. Hecmomps na Oypnoe pazeumue cmomMamono2u4eckou Npakmuxu 3a
nocieoHue 0ecsamuienmust U OMKpPbImue CO8PEMEHHbIX Memo008, Kapuec no-npedcHemy
A6IAEMCL  PACNPOCMPAHEHHbIM 3a00J1e6aHueM cpedu HacenleHus, U Nno cell O0eHb
meueHue OoNe3HU He YMPamuilo c8oell akmyaibHOCmu, U 5mo 3a00/1e8aHue s6/11emcs
KaK MeOUYUHCKOUL, MAK U COYUANbHOU NPOOIEMO.

Knwuesvie cnosa: «xapuec, s>muonocuveckue  Gakmopvl, namozeues,
npopUIAKMUKA, AHMUKAPUO3HBLE NPUBLIUKU.
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Dolzarbligi: Dunyo bo‘yicha 2,3 billion aholining (32 % dunyo bo‘yicha) doimiy
tishlarida kariyes uchraydi. Ko‘p tadqgiqotlarga ko‘ra, kariyes ko‘p faktorli kasallik
bo‘lib, kasallikning asosiy etiologik faktorlari: karisiogen bakteriya, uglevodlar va
vaqt hisoblanadi.(Skripkin, G.1.2011; Hodyakov, G.V. 2013; Struziska, I., 2014)

Jon Featherstonr va boshqgalar og‘iz bo‘shlig‘idagi bakteriyalar, so‘lakning kamligi
va noto‘g‘ri ovqatlanish kabi odatlar kariyesni chaqiruvchi omillardan biri ekanligini
ta’kidlaydi.

Ilmiy asoslarga ko‘ra, kariyesning rivojlanishidagi asosiy omillardan og‘iz
bo‘shlig‘i blyashkalardagi mikroorganizm va ovqatlanish tartibi turadi[1,3,11].

Millerning nazariyasiga ko‘ra, kariyesning kelib chiqishi bakteriyalar tomonidan
bo‘lib, ular shakarni kislotagacha parchalaydi va og‘iz bo‘shlig‘ida kislotali muhitni
hosil gilganligida deb hisoblaydi.

Kariyesning etiologiyasi ancha yillardan buyon o‘rganilib kelinmoqda. Kariyesni
aynan bakterialar tomonidan chagirilishini ilk bor, 1924-yil Klark kariyes bilan
zaralangan tishda birinchi bo‘lib streptokkok bakteriyasini aniglagan. Olim mikroskop
ostida kokk-batsillyar shaklidagi mutant streptokokk deb taxmin qilib, unga
streptococcus mutans nomini beradi[2,7,11].

Organizmda kariyesni keltirib chiqarishda undagi mikroorganizmlarning o‘rnini
quyidagi tajribada yaqqol ko‘rishimiz mumkin. Isbotlashda olimlar sichqonlarda
tajriba olib borishgan. 1-guruh sichgonlar steril sharoitda, lekin karisiogen mahsulotlar
bilan oziglantirganda, ularda kariyes rivojlanmagan. Huddi shunday ozugada, lekin
oddiy sharoitda ko‘p miqdorda kariyes uchragan.

Bundan kelib chigadiki, kariyesning rivojlanishida streptokkok mutans
odontopatogen faktorlardan biri hisoblanadi.[4,15,19].

Keyingi tadqiqodlarda shuni ko‘rsatdiki, streptokkok mutansning barcha turlari
ham kariyes chagirmaydi. Hozirda og‘iz bo‘shlig‘idagi uchraydigan Streptokkok
mutansning 52 fenotipi va 4 serotipi aniqlangan bo‘lib, ularning ayrimlarining
konsentratsiyasi ko‘payishi hisobiga kariyesning rivojlanishi tezlashadi. Ulardan
kariyes chagiruvchi shtamplaridan e va c serotipi va quyidagi virulent genlar yig‘indisi
bilan birgalikda rivojlanadi: spaP, gtf B (adgeziya), comE (bioplonka hosil giladi),
ADCA , SMU 2130 (eksfoliativli toksin) SMU 1449 (fibronektin). [1,7,15].

Og‘iz bo‘shlig‘ida S.mutans koloniyasi hosil bo‘lishi, bolaning 3 yoshgacha turli
xil antibiotiklarni gabul gilinishida deb hisoblashadi. Albatta, bundan tashqgari boshga
qo‘shimcha faktorlar ham mavjud.

Molekulyar-mikrobiologik tadqiqotlarga ko‘ra, kariyesni keltirib chiqarishda
boshga bir gancha bakteriyalar: actinomyces, abiotrophia, lactobacillus va
veillonellalarni o‘rni mavjud. Ularni laboratoriyada ekpress-metod yordamida migdori
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va turi aniqlanadi. Kariyesni keltirib chiqarishda birgina bakteriologik faktorga bog‘liq
bo‘lmay, bundan tashqari so‘lak miqdori, ovqgatlanish tarkibiga ham ahamiyatga ega.

Ovgatlanish tarkibi, ph muhit.

Kariyesni Kkeltirib chigarishda ozugaviy etiologik faktorlardan targalgani shakar
ya’ni saxaroza ro‘l o‘ynaydi. Chunki mikroorganizmlarning ko‘payishi uchun kerakli
Kislotali muhitni hosil qgiladi. Vaqt o‘tishi bilan past ph ya’ni kislotali muhitda tish
qattiq to‘qimasidan minerallar chiqgishni boshlaydi va bu demineralizatsiya deyilib,
kariyesning birinchi bosqichi hisoblanadi. [9,15,20].

Kraxmalning ham kariyesni keltirib chigarishida bir gancha tadgigotlarda isbotini
topgan. Ba’zi ilmiy maqolalarda kraxmal saglovchi mahsulotlar phni sezirarli darajada
o‘zgartirmasligini ta’kidlagan bo‘lsa, ba’zi tadqiqotlarda esa, o‘giz bo‘shlig‘ida
karisogen potensialni 10 minutgacha saglanishi yozilgan. Aksincha, karamel va
shokolodli batonchiklar avvaliga og‘iz bo‘shlig‘ida saxarozani yuqori konsentratsiyada
tutib, 3minutdan so‘ng, ozgina miqdorda qolganligi yoki umuman uchramaganligi
kuzatilgan[11,12,18].

Ratsionda doimiy ravishda gazli ichimliklarni ichish, kramalga boy va shakarli
mahsulotlarni me’yordan ortiq is’temol qilish kariyesni keltirib chigarishga moyillikni
oshiradi.

Ovqatlanish tartibidan tashqari, og‘iz bo‘shlig‘idagi so ‘lakning tarkibi va tish
blyashkalarning kimyoviy, mikrobiologik faktorlari ham muhim ro‘l o‘ynaydi.

So‘lak faktori.

Kariyesning rivojlanishidagi faktorlardan yana biri so‘lakning tarkibi va miqdori
hisoblanadi.

Masalan, normada og‘iz bo‘shlig‘ida ph muhiti neytral bo‘lganda, undagi kalsiy
va fosfatlar miqdori demineralizatsiyani oldini olish uchun yetarlicha bo‘ladi. Agar ph
mubhit pasaysa, (ph=5 gacha) deminerilizatsiya jarayoni boshlanadi.

So‘lak tarkibida yetarli miqdordagi ftor demineralizatsiyaning tezligini kamaytirib
berishi isbotlangan. [12].

Kariyes profilaktikasi yoxud, antikariyes odatlar.

Hozirgi kunda kariyes profilaktikasida etiologik faktorlarni bartaraf etishda
ko‘pgina ishlar amalga oshirilmoqda. Xususan, Germaniya davlatida 20-30-yil ichida
kariyes uchrashi sezirarli pasaygan. Statistik ma’lumotlarga ko‘ra, Germaniyada 1-
yoshli bolalarning 79 %ida kariyes umuman uchramaydi.

2017-yil Germaniya davlatida bir gancha mutaxassislar tomonidan kariyes
profilaktikasi uchun qo‘shma tavsiyalar ishlab chiqilgan. Ular ilmiy dalillarni,
amaliyligini va oilaning ehtiyojlarini hisobga olgan holda, Germaniya sog‘ligni saqlash
vazirligi tomonidan oz tasdig‘ini topgan.
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Olimlar kariyes profilaktikasi uchun asosan ftorning kunlik migdori va

Vitamin D ning gabul gilish rejasiga e’tibor qaratishgan.

Ftor organizmga 2 xil usulda qabul qilinadi. Birinchisi umumiy ya’ni ichimlik suvi
bilan organizmga gabul qilinishi yoki mabhalliy tish pastalarida ftorning bo‘lishi.
Chankankaning tadqiqotlariga ko‘ra, ftorli tish pastasidan foydalanish, kariyes
uchrashini sezirarli darajada kamayishiga olib kelgan.

Germaniyada Gesun va Leben tomonidan erta bolalik davrida kariyes profilaktikasi
bo‘yicha tavsiyalar ishlab chiqgishgan. Va hozirda bu profilaktik ishlar barchada birdek
qo‘llanilib, o‘z natijasini ko‘rsatmoqda. [15].

Tavsiyalar. Tug‘ilgandan to tish paydo bo‘lgunga qadar, chaqaloglar qo‘shimcha
ozuga sifatida 400-500 ed vitamin D va 0,25 mg ftorid gabul gilishlari kerak. Tishlar
chiggandan keyin esa, bolaga tish yuvish qoidalari tushuntiriladi. Ftoridni

qo‘llashda ikkitasidan birini ya’ni organizmga umumiy qabul qilish (0,25 mg
ftorid va 400-500 ed D vitamin) yoki ftorning konsentratsiyasi 1000 ppm (kuniga 2
mahal,guruch o‘lchamida) bo‘lgan tish pastasidan foydalanishni tavsiya gilishadi. 12
oydan boshlab, qo‘shimcha ovqat tarkibiga vitamin D ftorsiz beriladi, agar ichimlik
suvi tarkibida ftorning miqdori 0,3 mg dan yuqori bo‘lsa.

12 oylik bolalarga stomatologlar tomonidan tishlarni kuniga 2 marta, tarkibida
ftorid 1000 ppm bo‘lgan tish pastasi bilan yuvish(0,125g guruch donasi miqdoricha)
24 oylikdan esa, kattaroq miqdorda 0,25g (no‘xot kattaligida) kariyes profilaktikasida
yaxshi samara beradi.[13,17].

Ftoridni ortigcha gabul gilmaslikning oldini olish uchun, tish pastasining migdori
katta ahamiyatga ega. Shu sababli, stomatolog konsultatsiyasi va tushuntirish ishlari
bu borada yordam beradi.

0 yoshdan 6 yoshgacha bo‘lgan bolalarda kariyesni oldini olish bo‘yicha
tavsiyalar.

Maktabgacha bo‘lgan yoshdagi bolalarda tish kasalliklarining oldini olish uchun
ftorni tegishli migdorda foydalanishlari kerak. Tavsiya etilgan ftorning miqdori va turi
bolaning yoshiga va qo‘shimcha ftoridlarni is’temol qilishiga bog‘liq.

Chagaloglarda ftoridni gabul gilish miqgdori. Bola birinchi sut tishi chigqunga
gadar, 0,25 mg ftorid va 400-500 ed vitamin D har kuni gabul gilishi lozim.

Tish chiggandan 12 oygacha. Terapevt stomatolog bolaning og‘iz bo‘shlig‘i
holati va yoshiga garab, ftoridni gabul gilish turini uning 6-9 oyligidan boshlab tavsiya
beradi.

Bolaning erta yoshidan boshlab, ota-ona bolaning birinchi sut tishi chigishidan
boshlab tishlarini tozalashlari kerak.
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Jahon sog‘ligni saqlash ko‘rsatmasiga binoan, kariyes profilaktikasida quyidagi
variantlardan birini tanlash kerak.

1- Bolaga har kuni 400-500 ed vitamin D va 0,25 mg ftorid va tish tozalash tish
pastasiz yoki ozgina migdorda;

2- Kuniga 1 tabletka 400-500 ed vitamin D va tish pastasi tarkibida 1000 ppm
ftorid 0,125g migdorda 3 mahal tishlarni yuvish.[16,19,21].

Ftoridni qabul qilishdan avval, terapevt-stomatolog ko‘rigidan o‘tish va
tavsiyalarni olish maqgsadga muvofiqdir. Bu undagi ftoridning miqdori ko‘p
bo‘lmasligiga va kariyesni oldini olishga garatilgan tish parvarishi bilan tanishtirishda
ahamiyatga ega.

Agar bolaning qo‘shimcha ovqati tarkibida ichimlik suvida ftorning miqdori 0,3
mg\l bo‘Isa, unda faqat vitamin D ni ftorsiz berish tavsiya etiladi. Ftorli tish pasta bilan
birga ftorli tabletkani birgalikda gabul gilish mumkin emas. Bu organizmda ftorning
migdorini haddan tashqari ortib ketishiga olib keladi.

12 oydan 24 oylikkaga tavsiyalar

-bolaning tishi 2 mahal ftorli tish pastasidan (1000 pp) foydalanilgan holda, uncha
katta bo‘lmagan miqdorda (guruch kattalikda) har kuni yuvish;

- ota-ona tish pastasini yetarli miqdorda qo‘llashlari kerak. Aks holda ftorid
ortigcha so‘rilishi mumkin.

Ota-ona bolani 12 yoki 24 oylik orasida erta stomatologik tekshiruvlardan
o‘tkazishi va ratsionga tishga foydali mahsulotlarni qo‘shish kabi choralarni
o‘tkazishlari lozim.

24 oylikdan 72 oylikkacha tavsiyalar

-bolaning tishi kuniga ikki marta yuvilishi shart, tish pastasi 0,259 miqdordagi,
o‘zida ftor 1000 ppm saqlashi lozim;

-bundan tashgqari, bolalar bog‘chasida ham tishini huddi shunday migdordagi ftorli
tish pastasidan foydalanib tozalash;

-bolaga ota-onasi yoki tarbiyachi tomonidan tish pastasini normada tish
cho‘tkasiga surtib berilishi darkol;

-bolaning ota-onasi va tarbiyachilari stomatologik ko‘rikda kariyes profilaktikasi,
og‘iz bo‘shlig‘i gigeyenasi va ovqatlanish tartibini haqida ko‘nikmalarga ega
bo‘lishlari muhimdir.

Ftorni normada gabul gilish
Ftor kariyes profilaktikasida asosiy faktorlardan biri hisoblanadi. Ammo, uni
haddan ziyod ko‘p qabul qilinishi tishlarda fluorroz kasaligiga olib keladi. Buning
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oldini olish uchun terapevt-stomatolog ko‘rigida doimiy bo‘lish va tanlangan ftorid
miqdori bir vaqtning o‘zida samarali va xavfsiz bo‘lishi kerak.

Yevropa 0zig-ovqat xavfsizligini ta’minlash organi (EFSA) tavsiyasiga ko‘ra,
ftorni kunlik maksimal migdori 0,1mg\kg sifatida belgilangan.

DEFSA [Die European Food Safety Authority] da yozilishicha, kariyesni oldini
olish uchun ftorning optimal migdori kunlik 0,05mg\kg dir.

Huddi shunday olim Buzalaf va Levy ham, 0,05 dan 0,07 mg\kg ftoridni is’temoli
kariyesni oldini olish va fluorrozni kelib chigmasligi uchun yetarlik kunlik miqdor deb
hisoblaydi.[6,12,17].

Ovqat tarkibining kariyes himoyasidagi o‘rni.

Hozirgi vaqtda iste’molning tish salomatligiga ta’siri haqida juda ko‘p ilmiy
izlanishlar mavjud. Albatta, kariyes kelib chigishida ham ovqgatning tarkibi to‘g‘ridan
to‘g‘ri bog‘ligdir. Buning ichiga ogsil, yog‘, uglevod va minerallarni me’yorida
1s’temol qilish kiradi.

Kariosstatik mahsulotlar kariyesga bardoshlilikni oshirib, ularga sut va sut
mahsulotlari, olma, choy, yeryong‘oq va klechatka tutuvchi mahsulotlar kiradi.

Tadqiqotlarga ko‘ra, olma, choyda flavonoidli effekt borligi kuzatilib, antibakterial
ta’sirga ega. Ular bakteriyalarning adgeziyasini pasaytiradi.

Ilmiy  ishlarda  ko‘rsatilishicha,  polifenollar(flavonoidlar)  kariyesning
rivojlanishini kamaytiradi. Klechatkaga boy mahsulotlar va yeryong‘oq og‘iz
bo‘shllig‘ida so‘lak ajralishini oshirib, bu ham 0°‘z-0‘zidan kariyesning profilaktikasida
yordam ko‘rsatadi.[6,14,17].

Yana boshga bir gancha adabiyotlarda kariyesga garshi moddalardan yana biri-
arginin ekanligi isbotlangan. Arginin tabiity aminokislota bo‘lib, odam organizmida bir
gancha moddalar almashinuvida ishtirok etadi. U so‘lak tarkibida ham bo‘lib, ftor bilan
bog‘lanadi. Us Food and Drug Administration hisobotiga ko‘ra, arginin xavfsiz oziq-
ovqat tarkibiy qismi sifatida tavsiflanadi. Arginin bipolyar molekula bo‘lib, kalsiy va
fosfor ionlarini o°ziga bog‘lab, kalsiyga boy biogatlamni hosil giladi.

Xulosa. Hozirda kariyes profilaktikasida so‘nggi yillarda ko‘pgina tadqiqotlar olib
borilib, kariyes etiologiyasi multifaktor bo‘lishiga qaramasdan, uning profilaktikasini
ta’minlash uchun bir gancha metodikalar ishlab chiqilgan. Buni yaqqol misol sifatida,
maqoladagi Yevropa davlatlaridagi antikariyes odatlarni samara berayotganligini
misol keltirishimiz mumkin. Demak, antikariyes odatlarga gigeyenaga rioya qilish,
ovqat ratsionini to‘g‘ri tartibga solish, ftorli tish pastasi va vitamin D ni yoshlik
paytidanoq iste’mol qilish va boshga faktorlar ro‘l o‘ynaydi. Shundan kelib chiqib,
yugoridagi antikariyes odatlarni shakllantirish kariyesning kelib chigishini oldini
olishdagi gadamlardan biri desak adashmaymiz.
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A.A. PROKHANOV’S NOVEL "CHECHEN BLUES"

Mirotin Oleg Dmitriyevich
Uzbekistan, Termez, Termez State Pedagogical Institute
schuhargooacademy(@gmail.com

Annotation. The article examines the military conflict in Chechnya at the
transition between the 20th and 21st centuries, with a particular focus on A.A.
Prokhanov’s novel «Chechen Blues». Prokhanov’s works predominantly explore
political themes, often serving as a critiqgue of the government and frequently
incorporating religious elements. The plot of «Chechen Blues» is rooted in real
historical events, notably the Russian troops’ storming of the presidential palace in
January 1995.

Key words: modern Russian Russian military prose, modern local conflict,
Chechen war, martyrs, geopolitical problems, the theme of local wars in modern
Russian literature, the latest military prose.

1. Introduction

In late 20th and early 21st-century Russian prose, the theme of war continues to
evolve within the traditions of realism, which has successfully navigated its «crisis and
reinterpretation» in the modern literary landscape. Contemporary military prose
encompasses fiction that, in addition to addressing World War 11, explores narratives
centered on more recent «local» conflicts, such as the Afghan and Chechen wars. This
shift has brought changes in the circle of authors, along with new ideological and
thematic emphases in war literature.

The latest military prose is shaped by a new generation of writers who have
firsthand experience in military operations in Afghanistan, Chechnya, and various
interethnic conflicts. Notable among them are O. Ermakova, A. Babchenko, O.
Bolotsky, V. Degtev, A. Karasev, E. Loginov, V. Makanin, A. Prokhanov, D. Gutsko,
Z. Prilepin, S. Alexievich, and many others. Their works bring fresh perspectives,
reflecting the realities of modern warfare and its impact on individuals and society.
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In contemporary literature on modern wars, the theme of death takes center
stage—not merely as physical demise but as spiritual, moral, and psychological
destruction, often leading to a loss of identity. This shift reflects the nature of modern
warfare. Many works explore the themes of war’s senselessness and its deliberate
concealment from the public, particularly from Russian society. The absurdity of war
and its fundamental rejection are recurring motifs in almost all modern military prose.

2. Discussion

When discussing the armed conflicts involving the Russian Federation at the turn
of the 20th and 21st centuries, particular attention should be given to the Chechen
Republic, where an official operation was conducted in the 1990s to restore
constitutional order. Fiction often mirrors real events, giving rise to new authors and
literary works, and the military conflict in the Caucasus was no exception. As a result
of the two Chechen wars, which spanned approximately eight years, modern Russian
literature has seen the emergence of writers dedicated to portraying the new military
realities of the region. According to A. Lyusoy, the image of the Caucasus in
contemporary Russian prose has lost the romantic ideal once associated with the works
of Mikhail Lermontov.

Particular attention is given to the work of A.A. Prokhanov, recognized as one
of the most prominent contemporary Russian prose writers for his novels about the
Afghan War, including «The Palace», «Drawings of a Soldier», «A Tree in the Center
of Kabul», and others. In an interview, Prokhanov remarked, «I thought the Afghan
war would be the last one fate gave me, but then came another—the Chechen one».
His works on the Chechen War include the novels «Chechen Blues» and «Walking in
the Night», where he continues to explore the same themes and settings as in his
previous war novels. Prokhanov employs the dilogy technique, linking two prose or
dramatic works through a shared plot and recurring characters.

As in many of Prokhanov’s military-themed works, the novel «Chechen Blues»
opens with a detailed inventory of various objects. The first pages introduce a
landscape bathed in the pale light of the winter sun, setting a somber tone. This is
followed by vivid descriptions of military equipment—tanks, artillery, armored
personnel carriers, and trucks—gradually shifting focus to smaller details such as
antennas, pins, masts, and iron pipes, emphasizing the mechanized and relentless
nature of war.

With each passing page, A.A. Prokhanov masterfully intensifies the sense of
anxiety and looming catastrophe. A key element of this tension is the character of the
lieutenant, who is nearly indistinguishable from the ordinary soldiers. The author
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highlights that the company was assembled in haste, without proper selection or
training, further amplifying the atmosphere of chaos and disorder. This lack of
preparedness not only underscores the disarray of war but also deepens the reader’s
sense of unease and inevitability.

A.A. Prokhanov’s Chechen novels adhere to a distinct stylistic approach.
Scholars note that he frequently employs the antithesis of «heaven versus hell». In
«Chechen Bluesy», for example, the war-torn city of Grozny, with its streets engulfed
in flames from relentless bombings, is depicted as a vision of hell. In contrast, the lavish
residence of banker Berner, surrounded by a tropical garden, exotic plants, and vibrant
fish, evokes an image of paradise. This stark contrast underscores the brutal realities of
war and the divide between destruction and untouched luxury.

The epigraph of the novel «Chechen Blues» is taken from the Book of
Revelation: «He was clothed in garments stained with blood». This quote draws a
parallel to the religious narrative of Jesus’ suffering and martyrdom, portraying him as
one who endured pain from birth. The novel’s plot is rooted in real events—the Russian
troops’ assault on the presidential palace in January 1995. Within the context of
Revelation, Jesus is depicted as appearing to soldiers in the midst of a triumphant battle.

The implication is that the soldiers who perished in the Chechen War are
portrayed as martyrs, emphasizing the idea that victory cannot be attained without
sacrifice and martyrdom.

A. Prokhanov’s novels explore not only religious themes but also political ones.
Critics argue that his literary works are often overly politicized. In his writing, he
frequently holds the country’s leadership responsible for the hardships faced by the
Russian people as a result of the military campaign. For instance, the character
Kudryavtsev denounces the ruling elites for weakening the army and the war’s futility.

Criticism is also aimed at the Soviet government, accusing it of attempting to
create a "paradise without God," which ultimately resulted in the creation of hell. The
author further argues that the effort to build a church without God led to the
establishment of the Gulag [2, p. 143].

A. Prokhanov frequently employs naturalistic descriptions of soldiers’ deaths,
portraying murder scenes in vivid and often graphic detail. For example:
«Kudryavtsev, dumbfounded, saw the Chechen’s heavy, beautiful hair jerk upward as
the bullet separated from the barrel, burst out of the feathered flame, and sank into the
sergeant’s broad forehead. It drilled a hole, penetrating the brain, mixing vessels with

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025 20



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

spongy matter. From the inside, it struck the back of his head, flattening and glowing
like a molten drop. A black and red ooze seeped from the wound» [2, p. 114].

The novel «Chechen Blues» unfolds through two main storylines. The first
focuses on the military operations in Grozny, culminating in the near-total annihilation
of a company led by Commander Kudryavtsev. The second explores the deeper causes
of the war and suffering, introducing a critical portrayal of the country’s top leadership.

While Grozny crumbles under relentless violence—its streets stained with blood
and echoing with gunfire - New Year’s Eve is celebrated in opulence at the residence
of banker Yakov Vladimirovich Berner. The gathering includes major businessmen,
foreign ambassadors, generals, and high-ranking politicians. The stark contrast
between the war-torn city and the lavish Moscow estate is striking. Among the
extravagances, the most surreal spectacle is a Black woman adorned in peacock
feathers, emerging from a massive egg. Among the guests, a general with direct ties to
the events in Chechnya stands out, embodying the novel’s central theme: for some, war
brings suffering and death, while for others, it is a path to wealth and power.

In the novel, the climax occurs when the civilians of Grozny warmly welcome
the Russian troops. Kudryavtsev watches as people emerge from nearby alleys into the
illuminated square, their faces lit with smiles, colorful handkerchiefs waving, and
hands raised in greeting. A tall, swarthy Chechen steps forward, bows to Kudryavtsev,
and says, «We’ve been waiting for you so much! We welcome you to our city as
defenders and liberators» [3, p. 88].

This moment serves as a symbolic turning point, representing the local residents’
hope for peace and liberation. In «Chechen Bluesy», A. Prokhanov crafts this scene to
resemble wartime newsreel footage, reminiscent of liberated cities where grateful
civilians greet advancing troops. This narrative technique reinforces a sense of
historical continuity and highlights the significance of the event..

However, at the beginning of the novel, the author depicts the Chechens as
compassionate and empathetic, while the Russian soldiers are shown as outcasts. For
Instance, in one scene, a contract soldier devours his food like a dog, swallowing
unchewed pieces and choking, illustrating his greed and lack of refinement. This stark
contrast with the portrayal of the Chechens heightens the tension between the two sides
of the conflict. By doing so, the author invites readers to reflect on the disparity
between perception and reality in the chaos of war [2].
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In the novel, following the warm welcome of Russian troops by the civilians of
Grozny, the commanders-in-chief are invited to a local home, where a lavish feast is
prepared—steaming meat, fresh vegetables, and fragrant herbs. The host, Ismail, stands
out for his striking courage and noble appearance. His speech is both solemn and
welcoming, yet carries an air of authority, adding complexity to his character and the
encounter.

However, just as the Russian lieutenant was making a toast, a sudden, deafening
roar erupted from the street. He stood there, smiling sentimentally, but in an instant,
his expression contorted into a grimace of pain and terror. His blue eyes widened in
shock as a knife sank to the hilt into his throat. The weapon’s bone handle was clutched
by a strong, grease-stained hand—a young Chechen who, only moments earlier, had
seemed timid and obliging.

Thus, A. Prokhanov destroys the myth of the hospitality of the Caucasian people,
showing treachery and betrayal. The modern literary critic A. Brodsky criticizes the
author for this, arguing that the action of the Chechens is an example of betrayal and
does not comply with the laws of a warm welcome [4].

3. Conclusions

A. Prokhanov frequently employs the "flashback™ technique in his novels,
enabling readers to shift between different historical periods. For instance, as
Kudryavtsev observes his subordinates celebrating the approaching New Year, he
becomes lost in memories of his school years, recalling his first crush on a teacher.
This narrative device adds depth to his character, offering insight into his personal
history and motivations [1].

Despite facing considerable criticism, A. Prokhanov’s novels about the Chechen
War have been highly praised and widely recognized. He has been regarded as one of
the leading novelists to write about the conflict. As A. Seguin notes, Prokhanov’s
works have become part of the most significant literary contributions of the second half
of the twentieth century, highlighting their importance within the modern literary canon

3].
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ANNOTATSIYA

Bugungi kunda hammamiz keng ko ‘lamda ishlatayotgan eng kerakli
yordamichizimiz bo ‘lib borayotgan kompyuterlar inson mehnat faoliyatida ancha qo‘l
kelyapti. Kompyuterning ishlashida eng kerakli qisimlardan biri esa xotira
hisoblanadi. Ya'ni ma’lumot saqlash kompyuterning asosiy funksiyalaridan biriga
kiradi. Lekin ularning ishlash prinsipi haqida ko ‘pchilik yetarli ma’lumotlarga ega
emas. Ushbu maqolada aynan kompyuterda ma’lumotlarni saqlash qurilmalari va
ularning qanday ishlashi haqida ma’lumotlar keltiriladi.

Kalit so‘zlar: bit, xotira, short-term memory, CPU, RAM, SDRAM, DDR RAM,
OS, Tranzistor.

DATA STORAGE IN COMPUTERS, DATA STORAGE DEVICES, AND
THEIR TYPES

ABSTRACT

Nowadays, computers, which have become our most essential assistants, play a
significant role in human labor activities. One of the most crucial components of a
computer is its memory. In other words, data storage is one of the primary functions
of a computer. However, many people do not have sufficient knowledge about how it
works. This article provides information about computer storage devices and their
working principles.

Keywords: bit, memory, short-term memory, CPU, RAM, SDRAM, DDR RAM,
OS, transistor.
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Kompyuterdagi ma’lumot saqlash bilan inson miyasidagi ma’lumot saqlash
o‘rtasida ba’zi bir umumiy tushunchalar mavjud. Misol uchun insonda ikki turdagi
xotira mavjud. Ular gisga muddatli va uzog muddatli xotiralardir. Qisga muddatli
xotiralar biz eshitgan, ko‘rgan va miyyamiz gayta ishlab ulgurgan xotiralardir. Bunday
xotirada ma’lumotlar tez yoddan chiqadi. Uzoq muddatli xotiralar ham shunga
o‘xshash faqat ular asosan o‘rganganlarimiz, faktlar tajribalarimiz bo‘lib ular uzoq vaqt
davomida saglanadi. Kompyuterda ham doimiy va tezkor xotiralar mavjud. Ishlash
prinsipiga ko‘ra tezkor xotiralari ko‘pincha kompyuter o‘chirilganda birga o‘chadi.
Ularda asosan kompyuterdagi amallar bajarish davomida tez fursatda gayta gayta
murojaat gilinadigan ma’lumotlar saqlanadi. Doimiy xotira esa bu qisqacha qilib
aytganda biz saqlab qo‘yadigan ma’lumot saglovchi qurilmalardir.

Tezkor xotira(short-term memory™) u mikroperotsessor kabi ishlaydi. U
tarkibida milionlab tranzistor va kondensatorlardan tashkil topgan integral mikrosxema
asosida ishlaydi. Bizga ma’lumki ma’lumotlar baytlardan tashkil topgan. Baytlar esa
0°‘z o‘rnida bitlardan ya’ni 1 va 0 dan tashkil topgan. Istalgan ma’lumotni kompyuterga
1 va 0 yordamida kiritish mumkin. Muhim masala shu 1 va 0 ni ganday usulda
saglashligida. Kondensator bu elektor zaryad saglovchi qurilma. Kondensatorda elektr
mavjud bo‘lgan holatni 1 va elektr yo‘q bo‘lgan holatni 0 deb qaraydigan bo‘lsak.
Tranzistor esa kondensator esa markaziy protsessor va shu xotiradagi kondensator
o‘rtasidagi aloqa vazifasini bajaradi. Bundan kelib chiqadiki xotiraning hajmi undagi
integral mikrosxemaning transistor va kondensatorlari soniga bog‘ liq. Ular qanchalik
ko*p bo‘lsa xotiraning hajmi ham shunchalik ko‘p bo‘ladi.

z
g
.
£
E
g

l-rasm. Integral mikrosxema 2-rasm. Tezkor xotira(RAM)

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025


https://t.me/Erus_uz
https://www.explainthatstuff.com/integratedcircuits.html

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

3-rasm. Integral mikrosxemadagi 1 bit saglovchi qurilma
(Transistor — transistor, Capacitor — Kondensator)

Tezkor xotiradagi integral mikrosxemada xotira jadvali tashkil gilingan. Bu ikki
o‘lchovli array kabi ko‘rinadi. Tabiiyki unda ustun va qatorlar mavjud.
Kondesatorlarda ma’lumot yozish uchun avval kerakli ustun tanlanadi. So‘ngra shu
ustundagi qatorlar zaryadlanadi. Ma’lumotni o‘qish va yozish jarayoni 4 ta bosqichda
amalga oshadi:

1. Aniglash. Kerakli ustun va gatorlar aniglanadi.

2. Sanash. Yangilanishlar ketma-ketligini kuzatish

3. O‘qish. Belginlagan manzildagi ma’lumotlarni o‘qish jarayoni(Zaryad
bor yoki yo‘qligiga qarab)

4. Yozish. Agarda yozish lozim bo‘lsa o‘sha manzilda qayta zaryadlash
amalga oshiriladi)

Tezkor xotiraning bir qancha turlari mavjud bo‘lib ular asosan ram(random
access memory) deb yuritiladi. RAM lar bir necha turlarga bo‘linadi:

SRAM(Static RAM)

DRAM(dynamic RAM)

FPM DRAM(Fast Page Dynamic RAM)
SDRAM

DDR SDRAM

Tezkor xotira gay darajada muhim? Tezkor xotiraning asosiy vazifasi bu doimiy
xotira(long-term memory?)dan ma’lumotni yuklab kompyuterning protsessori
(CPUEI) ga yuboradi. Ram ganchalik hajmi katta bo‘lsa u bir vaqtda shunchalik ko‘p
ma’lumotni o‘zida saqlay oladi. Shunga yarasha protsessorga ma’lumot uzatish tezligi
ham oshadi. Buni chelak misolida tasvirlasa bo‘ladi. Ma’lum bir masofaga chelakda
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suvni ko‘chirish qanchadur vaqt oladi. Deylik 10 1 li suvni 2 I li chelakda 5 marta olib
borishga to‘g‘ri keladi. Agarda chelak hajmi 4 1 bo‘lsa bu olib borishlar 2.5 martani
tashkil etadi. Bundan tashgari yana omillar mavjud. Ya’ni doimiy xotiraning tezkor
xotiraga uzatish tezligi, tezkor xotiraning ma’lumot qayta ishlash tezligi ham muhim
hisoblanadi. Kompyuterda aynan shu ma’lumot uzatish tezligi ganchalik yuqori bo‘lsa
kompyuterning ishlash tezligi ham shunchalik yuqori bo‘ladi. Shuning uchun ham turli
xil kompyuter o‘yinlari yoki og‘ir dasturiy ta’minotlardan foydalanish uchun talablari
mavjud. Bugungi kunda kompyuterlarda tezkor xotiralarning DDR RAM turi ko‘p
qo‘llaniladi. Ularning 5 ta asosiy avlodlari mavjud va ularning ishlash tezligi quyidagi
jadvalda keltirilgan:

DDR 200-400 MHz 1600-3200 MB/S
DDR2 400-1066 MHz 3200-6400 MB/S
DDR3 800-2133 MHz 6400-17000 MB/S
DDR4 1600-3200 MHz 12800-25600 MB/S
DDRS5 4800-8400 MHz 38400-67200 MB/S

Yugorida aytilganidek tezkor xotira doimiy xotira va cpu o‘rtasida tashuvchi
vazifasini bajaradi. Quyida doimiy xotiralarni ko‘rib chiqamiz.

Doimiy xotira(long-term memory) — Kompyuterda doimiy xotiraning asosiy
vazifasi bu ma’lumotlarni uzoq muddat saqlash hisoblanadi. Kompyuter ishlash
jarayonida OSM™  fayllarini o‘qib olishi lozim. OS ma’lumotlarining hajmi kundan
kunga kattalashib borgani sababli tizim fayllarini saglash zaruriyati oshib, ularni
saglovchi texnologiyalari rivojlanishini talab gilmoqda.

Kompyuterlar uchun doimiy xotiraning ilk turlari asosan magnit disklar orgali
amalga oshirilgan. Bunda ham tezkor xotira kabi ma’lumotni saglash 1 va 0 orqali
amalga oshirilgan. Fagat magnitli disklarda elektr zaryadi orgali emas balki magnit
orgali ma’lumot saqlaydi. Bunda asosan qurilma o‘zida bir gancha sektorlari jamlaydi.
Sektorlarda esa magnit qurilma mavjud bo‘lib, bu qurilma magnitlangan bo‘lsa bir aks
holda 0 o‘zida saglagan. Bunday qurilmalar ilk marta ishlab chigarilganda hajm
jihatidan o‘ta katta va iqtisodiy jihatdan qimmat bo‘lgan. Biroq uning ishlash
texnologiyasining yaxshi ishlab chigilganligi sabab uning avlodlari haligacha keng
foydalaniladi.
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4-rasm. Birinchi magnit disk. RAMAC 5-rasm. 6TB HDD

4-rasmda keltirilgan qurilmaning nomi RAMAC deb nomalanadi va bu birinchi
magnit disk hisobalanadi. Ushbu qurilma o‘zida SMB axborotni saqlashga qodir
bo‘lgan. Bu esa o‘sha davr uchun juda katta yutuq xisoblangan. U o‘zida 60.96 sm
diametrli qalinligi 0.25 sm bo‘lgan 50 ta alyumin disk saglagan. 5-rasmda esa bugungi
kundagi magnit disk keltirilgan. Uni hozirda HDD deb yuritishadi. Ushbu diskning
o‘lchami 10x14.7x2.6 sm ni tashkil giladi.

Bugungi kunda doimiy xotiraning keng targalgan 2 ta yirik turi mavjud. HDD
hamda SSD.

HDD(hard disk drive) — gattiq disk qurilmasi. Ushbu qurilmaning tashkiliy gismi
6-rasmda keltirilgan.

Branch’
Education

6-rasm. HDD qurilmasining ko‘rinishi
Ushbu rasmga garaydigan bo‘lsak katta aylana shaklidagi qurilma mavjud. Bu magnit
disk bo‘lib ma’lumot asosan shu qurilmada saglanadi. Qolgan qurilmalar asosan shu
diskdan o‘qish hamda yozish uchun hizmat qiladi. Disk kichik sektorlarga bo‘linadi.(7-
rasm)
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Disk sektor o‘zida ma’lumot saqlaydi. Eski HDD larda har bir disk sektor o‘zida 512
bayt ma’lumot saqlagan. Yangi zamonaviy HDD larda har bir sektor o‘zida 4 kilobayt
ma’lumot saqlaydi. Magnitlanuvchi kichik qurilma, ya’ni sektordagi ma’lumot
saglovchi qurilmaning o‘lchami 100x90x125 nm. Shunday magnit jismlardan bir
ganchasi shu sktorda joylashadi. HDD ninng tarkibiy gismida diskni aylantiruvchi
kichik motor mavjud bo‘lib. U bir dagiqada o‘rtacha 7200 marta aylanishini ta’minlab
beradi. Disk ning ustida undan ma’lumotni o‘qish yoki yozish uchun mo‘ljallangan
qurilma mavjud.(9-rasm)

;_;-_'

9-rasm. Magnit diskdan ma’lumotni o‘quvchi va yozuvchi qurilma
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Qurilmaning uch gismida slider hamda yozuvchi va o‘quvchi maydon qurilmasi
joylashgan. 10-rasm

ST31000333AS

10-rasm. Slider, O‘quvchi va yozuvchi 11-rasm. O‘quvchi va yozuvchi
qurilma qurilmaning kattalashgan holati

Ushbu qurilmaning orga qismida 2 ta kuchli magnit mavjud bo‘lib aynan ular orqali
magnitlash yoki magnitsizlantirish amalga oshiriladi(12-rasm).

[agnet. Top view

12-rasm. Magnit qurilmaning pastdan va yuqoridan ko‘rinishi

Qisqacharoq tushuntirilganda. Ma’lumotni o‘qish uchun sektorning addresidagi
magnit jismlarning magnitlangan magnitinmaganligi holatini aniglab uni 1 va 0 orgali
kodlab ma’lumot o‘qiladi. Yozish uchun esa kerakli sektorga o‘tib ma’lumotni 1 va 0
ko‘rinishida yuborib navbat bilan sektor kodlanadi(l bo‘lganda magnit element
magnitlantiriladi, aks holda magnitsizligicha goladi.)

Doimiy xotiralarning yana bir turi bu SSD(solid state drive) — bo‘lib zamonaviy
texnologiya asosida ishlaydi. Ishlash prinsipi asosan tezkor xotiraning ishlash
prinsipiga o‘xshaydi. Unda ham integral mikrosxema va uning ichidagi tranzistor
hamda kondensatordan(3-rasm) iborat. Ishlashda ma’lumotni 1 va 0 orqali zaryad bor
yoki yo‘qligiga qarab saqlaydi. SSD ning tezkor xotiradan asosiy farqlari shundaki
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kompyuter quvvat mabayidan uzilgan holatda ham o‘zida ma’lumot saqlab tura oladi.
Keyingi farqi yuqroida kondensator va tranzistorlarning jadval ko rinishida tuzilishini
ko‘rib chiqdik. Tezkor xotirada jadval o‘lchami 2 bo‘lsa SSD da jadval 3 o‘lchamli
xolda tuziladi. Bunda ma’lumot saqlash HDD ga nisbatan ancha tez hisoblanadi.
Shuning uchun SSD hamda HDD disklarda ishlovchi kompyuterlar tezligi o‘rtasidagi
farq juda katta hisoblanadi. SSD hajm jihatidan HDD ga nisbatan ancha kichik bo‘lib
kompyuterlarda egallanayotgan joyning ancha gismini tejash orgali effektivligi yanada
oshadi.

Albatta SSD HDD ga nisbatan ancha gimmat. Bunga sabab uning ishlab
chigarishiga kerkali bo‘ladigan integral mikrosxemalar ishlab chiqish masalasi

hisoblanadi.
Lug‘atlar
1. short-term memory — Tezkor xotira yoki gisga muddatli xotira. Kompyuterlarda
RAM va ROM.

2. long-term memory — Doimiy xotira. Ma’lumotlarni uzoq muddat davomida
saglovchi xotira qurilmalariga nisbatan aytiladi. HDD SSD USB flesh kabilar.

3. CPU(Central processing unit) - markaziy protsessor. Kompyuterning barcha
hisob kitob amallari ushbu qurilmada bajariladi.

4. OS(operation system) - Operatsion tizmi. Texnik qurilmalarning boshgaruvini
taminlovchi dasturiy ta’minot. Windows, Linux, MacOS, Android.

Foydalanilgan adabiyotlar

1. Informatika va hisoblash texnikasi asoslari. B.Boltaboyev, A.Azamatov,
A.Asgarov, M.Sodigov, G.Azamatova

2. https://compas.cs.stonybrook.edu/~nhonarmand/courses/sp15/cse502/res/dramop.

pdf

https://www.explainthatstuff.com/how-computer-memory-works.html

https://computer.howstuffworks.com/ram.htm

https://gigazine.net/gsc_news/en/20160426-creating-magnetic-disk-storage

https://en.wikipedia.org/wiki/DDR_SDRAM

https://www.lifewire.com/ddr-memory-4785250

https://www.explainthatstuff.com/integratedcircuits.html

https://hddscan.com/doc/HDD _from_inside.html

10 https://www.youtube.com/@ BranchEducation
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AHAJIN3 METOJ0B IPEJABAPUTEJBbHOM OLIEHKH BO3MOXHBIX
IHOKXAPHBIX PUCKOB B YI'OJIBHBIX HITAXTAX HA IPUMEPE
AHI'PEHA

I'yiomoBa I'yinopa MyxuTauHoOBHA
(PhD),notient kadenper «be30macHOCTb KU3HEACATSILHOCTHY,
TalKeHTCKUI rOCY1apCTBEHHbIM TEXHUYECKUN YHUBEPCUTET

FOcynxomxaeBa @apanruc JloHuép ku3n
JOKTOpaHT Kadeapsl «be30nacHOCTh )KU3HEAEATENBHOCTHY,
TamkeHTCKHUI rOCy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

Annomauusn. Jlannas paboma noceswena memooy npeosapumenbHol OYeHKU
nOACAPO8 8 10JCHbIX waxmax Ha waxme Anepena. OCHOBHOU Yelblo A6NAeMC sl AHAU3
CYUecmeyowmux Memooo8 no npeoomepaujeHur0 B03HUKHOBEHUS NONCAPO8 U
CAMOBO320PAHULL 8 Y2OJIbHLIX NAACMAX, A MAKMCe IDDEKMUBHOCU NPUMEHEHUS DIMUX
Memooo8 Ha npakmuxe. B cmamve yuumvieaemcsi 2eol02UMecKull - AHAIU3,
MOHUMOPUHE MEeMNepamypbl, eHMUIAYUS, 20POOCKUe CUCeMbl OUCNeMYepU3ayu u
CUCHAIU3AYUY, A makdice O0OyueHue NepcoHand. Yoeneno GHUMAHUE BANCHOCHU
PAaHHe20 pUCKa pPUCKA, MaKo20 KAK NOBbIUEHHAsS KOHYeHmpayusi Memana u
VeNleKUcno2o 2aza, a makdyce aHaiu3 memnepamypuvl  Y2OJbHbIX  HIACHOS.
Ipgexmusnocmov npednazaemvlx MEMOO08 3A8UCUN O KOMNIEKCHO20 KOHMPOIsL HAO
gcemu axkmopamu, euUAOWUMU HA Oe30nacHocmsv 6 waxmax. B pabome
NPUMEHSIOMCSL COBPEMEHHbLE MEXHOL02UU U NOCMOSHHOE 00YYeHUe COMPYOHUKO8 OJis
CHUDICEHUSL PUCKO8 ABAPULHOU cumyayuu u obecneyerust 6€30NaAcCHOCMU HA T0MHCHBIX
waxmax Auepena.

Knioueean cnosa: nooicapvi, y2oivbHble WaAxmel, camososeopauue, AHepen,
2€0N102U4eCKUll  aHaIUu3, memnepamypd, 6eHmulisAyus, MemaH, YeleKUcavlill 2as,
MOHUMOPUHE, agmomamudecKue cucmemvl, 0Oe30NACHOCMb, PUCKU, 00YueHue
NepCoHAaNd, CUCmeMbl CUSHATU3AYUU, WAXmHoe 000pydosarnue, npedomepaujeHue
nOAHCAPOB, NOJNCAPHASL OE30NACHOCMb, WAXMepPbl, O0XPAHA mpyod, Ype3sbludaliHble
cumyayuu.
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Annotatsiya. Ushbu maqolada Angren ko ‘mir konlarida yong ‘inlarni oldindan
baholash wusullari tahlil gilingan. Bundan Ko zlangan asosiy magsad ko ‘mir
gatlamlarida yong ‘inlar va o ‘z-o‘zidan yonishning oldini olish uchun mavjud
usullarini tahlil qilish hamda ularning amaliyotda qo ‘llash samaradorligini
aniglashdan iborat. Magolada geologik tahlil, harorat monitoringi, shamollatish,
dispetcherlik va signalizatsiya tizimlari, shuningdek, xodimlarni o ‘qitishni hisobga
oladi. Metan va karbonat angidrid konsentratsiyasining oshishi, shuningdek, ko ‘mir
gatlamlari haroratini tahlil qilish kabi xavflar hagida ma’lumot berilgan. Taklif
etilayotgan usullarning samaradorligi shaxtalarda xavflarni aniglash va ularni
kamaytirish uchun kompleks yondashuvni talab giladi. Angren konida favqulodda
vaziyatlar xavfini kamaytirish va xavfsizlikni ta’'minlash magsadida zamonaviy
texnologiyalar foydalanish va xodimlarning xavfsizlik choralari bo ‘yicha doimiy
o ‘qitilishiga muhim e’tibor qaratilgan.

Kalit so‘zlar: yong ‘inlar, ko ‘mir konlari, o ‘z-o zidan yonish, Angren, geologik
tahlil, harorat, ventilyatsiya, metan, karbonat angidrid, monitoring, avtomatik
tizimlar, xavfsizlik, xavflar, xodimlarni o ‘qitish, signalizatsiya tizimlari, kon
uskunalari, yong ‘inning oldini olish, yong‘in xavfsizligi, konchilar, mehnatni
muhofaza qilish, favqulodda vaziyatlar.

BBenenusi. [lokapbl B yroibHBIX MIAXTaX — OJHA U3 OCHOBHBIX YIpO3 Cpelu
CYIIECTBYIOIIUX MPOOJIEM YTOJIBHBIX Tpennpustuid. OHU MOTJIM BO3HUKHYTH TIO
Pa3HBIM MPUYMHAM W TPEJICTABIISIIN CEPhE3HYIO OMACHOCTh IS JKU3HU U 370POBbS
paboTHuKOB. [IpaBmibHAsS OIICHKA W MOHHTOPHHI TAaKHUX TOKapOB WMEIOT BaXKHOE
3Ha4YeHue I oOecredeHuss 0e30MacHOCTH IaxThl. B yroJgbHBIX IIacTax MOMKET
MPOU30MTH HAKOIJIEHUE TEIIa, YTO IPUBOAUT K CAMOBO3TOPAHUIO YTJIsl. DTO CBS3aHO
C OKHCJIEHUEM BEIIECTB, COJICPXKAIIUXCS B YTIEKUCIOM Ta3e, MPU HATMYHH KUCIIOpOo/a.
Korma tremneparypa B mactax qocTHUTHET Kputuueckoi otmeTku (60—70°C), yromib
MOKET HayaTh caMoOBO3ropatrhbcsi. OMHONW M3 OCHOBHBIX OMACHOCTEW B YTOJBHBIX
maxrtax sBiaseTcs MeTaH. [lOBBINICHHAs KOHIICHTPAMS METaHA B IIaXTE€ MOXKET
MPUBECTH K B3PBIBY M TOXKapy. MeTaH JIETKO BOCIUIAMEHSETCS TPHU BKIIOUYCHHH
BO3JYXOM, U Jaxe HeOOoJblas UCKpa MOXKET MPUBECTH K KaracTpode. B mporiecce
OypeHus ¥ paboThl MEXaHUYCCKUX YCTPOHUCTB MOXKET BBIACIATHCS TEII0. ITO TAKKE
MOKET CTaTh MPUYMHON BO3TOPAHMS YIS, OCOOCHHO B CiIy4yasx HEAOCTaTOYHOU
BEHTWISAILIUU U BBICOKOTO YPOBHS BIaXXHOCTH. He00X01UMOCTh COOITIOICHHS BCEX MEP
0e30macHOCTH MpU pabOTe C YrOJIbHBIMU IJIACTAMU M UCTIOJI30BAaHUU 000PYI0BaAHUS
— BaKHAs COCTABJIAIONIAS JIS TIPEIOTBpAIICHHs TOKapoB. HapyrieHus: qaHHBIX
CTaHAApTOB MOTYT IPHUBECTH K BO3TOPAHUIO.
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[Toxkap B maxTe MOXKET IMPUBECTH K TPAaBMHPOBAHUIO OKpYyKaromux. Bosropanue
9acTO COIPOBOXKTAETCS BEICOKMM YPOBHEM BBEIOPOCOB Ta3a M pa3pyIICHUEM IaXTHBIX
KOHCTpyKIui. [Toskapel B IIaxTax MOTYT IPUBECTH K BHIOPOCAM BPETHBIX BEIISCTB B
aTMocdepy, YTO HETaTUBHO BIIMSET HA KOJIOTMYECKYI0 0OCTAaHOBKY B 3TOM PaillOHE U
MOXET HaHeCTH Bpea (uiope u dayHe.

Metoabl. [l mpemoTBpaiicHUs IOXKApOB W HUX MacImTabOB B YrOJBHBIX
maxTax AHIPEHa CYIISCTBYET HECKOJIBKO KIFOUEBBIX IOJIXOJ0B W METOJOB. ODTH
METOJIbI HEOOXOIUMBI IS BBISBICHHS PHCKOB, IPEIOTBPAIICHHS IT0KApOB H
a¢(dheKTHBHOTO yrpaBicHus UMH. Hyoke rpeicTaBieHbl OCHOBHBIC U3 HUX:

1. I'eonozuueckue u zeopusuueckue ucciedosanusi.

o M3yuenme mom3eMHbIX ycinoBuii: HeoOXomumo  JETalbHO  U3YYHTH
re0JIOTUYEeCKHEe OCOOCHHOCTH YTOJBHBIX MECTOPOXKICHWH AHTpeHa. BaxHbIMU
napaMeTpamu SIBIISIIOTCS TEeMIlepaTypa, COJIEp)KaHHWEe KHCIIOPO/aa, XapaKTePUCTUKU
YTOJNBHBIX IUIACTOB, YPOBEHb T'PYHTOBBIX BOJ W Jpyrue ¢akTopbl. [loBbIICeHHAS
TEMIIEpaTypa WIH BBICOKAs BJIAXXHOCTHh MOTYT MPHUBECTH K CAMOBO3TOPAHHIO YIS H
BO3HUKHOBEHUIO MTOKAPOB.

(| -t s

Pucynox 1. OOmuii Bug pa3pe3a AHTPEHCKHIA.

 CelicMuueckue uccnenoBanus: Mcmonb30BaHue COBPEMEHHBIX Te0(PH3NIECKUX
U CEHCMHUYECKUX METOJIOB TO3BOJISIET ONPENEIUTh THII IAXThI, & TAKXKE OMPEICIUTh
OTaCHBIC 30HBI, TJ€ MOXXET BO3HHMKHYTh Moxkap. Ha maxtax AHrpeHBl BBICOKas
KOHIICHTPAIIMSI METaHa B YTOJBHBIX MuTacTax. C MOMOIIBIO TEOJIOTUYECKOTO aHaIH3a
MOYKHO 3apaHee OIICHUTh YPOBEHb PHCKa CAMOBO3TOPAHMUS M YTEUEK METaHa, a TAKXKe
CKOPPEKTUPOBATH BEHTUWIISILIMIO JIJIs1 0OecrieueHus: 0€30MacHOCTH.
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2. Xumuueckuit cocmaeg y2ns.

o Opranuyeckue BemiecTBA W MeTaH: BaxHO cOOMI0IaTh XUMHYECKHI COCTaB
yriis, ocobeHHo ero conaepxkanue Merana (CHa), KOTOPBI MOXET HaKalIMBaThCS B
IaXTe W MPU CMENIEHUHU C KUCJIOPOJAOM IPHUBOIUTH K B3phIBaM MM ToXKapaM. [l
OIICHKHM PHCKa HEOOXOJMMO PETYJISIPHO KOHTPOJUPOBATh YPOBEHb METaHA M JAPYTHX
ra3oB.

o OmpeneneHue TeruooTnaromux BemecTB: Coaep)kaHue YIJIEKHUCIIOro raza u
JIPYTUX BEIIECTB, KOTOPHIE MOTYT BBIICIATH TEIUIO, TAKXKE BAXHO. DTO MOXKET
MPUBECTH K CaMOBO3TOPAHHUIO YIS, OCOOCHHO €CIIM OH XPAaHHUTCS B YCIOBHSIX
MOBBIIIICHHON TEMITEPaTypPhI.

3. Iphekmuenocmov 6eHMUNAUUOHHOU CUCHEMBL.

o MOHUTOPHHI COJEpKaHMS raza M KUCIOpoja: B miaxtax yrisi BaXHYIO poJib
UrpaeT BEHTWISAIMOHHAs cuctema. HeoOxomuMo o00ecreunTh MOCTOSITHHBIN
MOHUTOPUHT COCTOSIHUSI 370pOBbS M BBIOPOCOB Ta3oB (Hampumep, MeTaHa,
YTJICKHUCIIOTO Ta3a), 9TO0BI N30€KaTh UX HAKOIUJICHUS U BOZHUKHOBEHUS Tokapa. [1pu
MOBBIIICHUH YPOBHS COJEPIKAHMS Ta3a CIEAYeT HEMEIJICHHO MMPUHATH MEPHI.

o [IpoBepka cucTeMbl BEeHTWIAIMU: PeryisipHas MpoBepKa BEHTUIISIIMOHHBIX
CUCTeM HeoOXxoauma s oOecHedyeHUs] KayeCTBEHHOTO BO3yXOOOMeHa H
MPEIOTBPAIICHUS CKOTIJICHUS Ta30B.

4. Tepmanvuvlit MOHUMOPUHZ U U3MEPEHUE MeMnePaAmYpbl.

o MoOHUTOPHUHT TeMIepaTypbl YrOJbHBIX IUIACTOB: [IpuM HamIW4YMU OIMACHOTO
CaMOBO3TOpaHUs YTl HEOOXOIUMO CIICTUTH 3a TEMIIEPaTypO YTrOJbHBIX IIACTOB.
VYBenuueHue TeMIepaTypbl B YTOJBHBIX IUTACTaX MOXKET TPUBECTH K UX
CaMOBO3TOPaHUIO.

o Tepmokxamepbl u gaTamku: [ u3MepeHHs] TeMIEpaTyphl B IIaxTax MOXKHO
UCIIOJIb30BaTh HMH(pPAKpacHbIE KaMmMepbl M TEPMOJATUYMKU, KOTOPHIE IMO3BOJISIOT
OTEPAaTUBHO MU3MEPATH MOBBIIICHHBIE TEMIIEPATYPHBIC 30HBI U TPUHUMATH MEPHI JJIs
MpeI0TBpAIECHUS TTOKapa.

5. Oyenka pusuko-mexanuueckux ceoucma yaiei.

o V3ydeHme CTPYKTyphl YTOJIBHBIX IUIACTOB: TIIaTeNbHAs OIEHKA MPOYHOCTH
YTOJBHBIX IUIACTOB, WX JIOMKOCTH, a TaKXe€ HMX YCTOMYMBOCTH K TpPCIIMHAM H
pa3pyuieHusiM. MexXaHn4ecKoe BO3JICUCTBHUE, TPEHNUE WU yJIapHbIe HArpy3KH MOTYT
MIPUBECTH K BOTOPAHUIO yTJIS.

6. Asmomamu3suposannsie cucmemot /lunmuxu.

o MoOHUTOpPHHT Ta3a u TEMIEpaTyphl B TEpPBOE BpeMs: YCTAaHOBJICHHBIC
ABTOMATUYECKHUE CHUCTEMBI JJISI CHCTEM YIIPABICHUS METAHOM, YTJIEKUCIBIM Ta30M,
KHCJIOPOJIOM M TEMIIEPaTypOi MO3BOJISIOT ONEPATHBHO BBISBISITH TapaHTUPOBAHHBIC
OTTacHBIC CUTYyAIIMH ¥ IPUHUMATh MEPHI 10 BOZHUKHOBEHHS TI0Kapa.
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o Cucrembl meTana: CoBpeMEHHbIE aBTOMAaTU3HPOBAHHBIE CUCTEMBI ITO3BOJISIIOT B
KpaT4yaiiire CpOKM KOHTPOJUPOBAaTh YPOBEHb METaHa B IIaXT€. DTU CUCTEMBI MOTYT
TEHEPUPOBaTh yPOBHUM METaHA W AaBTOMATUYECKHU 3aIlyCKaTh BEHTWISILMOHHBIC
CHUCTEMBI WJIY [10J1aBaTh 3BYKOBOW CUTHAJI.

o JlaTuuku TemmepaTypsl U ra3a: Y CTaHOBKA JAaT4YMKOB TEMIIEPATYPHI U ra3a B
IaxTe II03BOJISICT OINEPAaTUBHO MOJIy4aTb [JaHHbIE U IPUHUMATH MEPHI 10
MPEAOTBPALICHUIO MOXKapa. DTH CUCTEMbI MOTYT OBITh OOBEAMHEHBI C LIEHTPAIbHOU
CUCTEMOU YIIPABIICHUS PYYHBIM KOHTPOJIEM U YIIPABICHUEM IIAXTOM.

7. Codnrooenue mep 6e3onacHocmu 6 WIAXmax.

o OOyuenue u oOyueHue mnepcoHana: PerynsipHoe oOyueHHE IIAXTHBIM Mepam
0e30macHOCTH, paBUiIaM padOThI C Ta3aMU U TEMIIEPATyPHBIM PEKHUMOM, a TaKKe
JACUCTBUSIM MPU BO3HUKHOBEHUH T0OKapa CHIDKAIOT PUCKHU.

o OOyuenue pabounm: Paboune NOJKHBI IPOBOJUTH PETYJIIPHOE OOyUYEHHE I10
TEXHUKE O€30MacHOCTH, BKJOYas MpaBWia MO MPEIOTBPALICHUIO CaMOBO3TOPaHUS
yIJIEH, AECTBUSIM MIPU YTEUKE ra3a U B ClIydyae BO3rOpaHus. IT0 00yUeHHE BKIIOYAET
B ce0sl cpelcTBa WCHOJIb30BAHUS HMHJWBHAYaJIbHOW 3alUThI, 3HAHWE MPUHIIUIOB
ABAKyallMH U MMOBEJCHUS ITPU aBapUIHBIX CUTYaIUX.

o Curnanuszanus 4 3Bakyanus: B maxrax 1omkHa ObITh yCTaHOBJIEHA CUTHAJIbHAS
cUCTeMa Ul IPOBEAEHUS paboT MO MOKapOTYIIEHUIO WIN yTeuke ra3a. BaxxHo Taxke
pa3paboTatb M MPOTECTUPOBATH IUIAHBI H3BaKyaldd, 4YTOObl B YpE3BbIYANMHBIX
CUTYAIMIX MEPCOHA MOT OBICTPO M 0€30MacCHO MOKUHYTh IIaXTy.

8. Ilpozno3zuposanue u pannee npedynpesxcoenue.

MoaenupoBanue pucka : HaWJEeHA cUCTeMa ISl MOJEIUPOBAHUS BO3MOKHBIX
MOCJIEACTBUM BO3HUKHOBEHMS TOXKapa WJIM YTE€UEK Ta3a. DTO IMO3BOJISIET 3apaHee
MpeayraaaTh 30Hy MOBBIIIEHHON OMACHOCTH U MPUHSATH COOTBETCTBYIOIIUE MEPHI JIJIsI
€e MpeIoTBpaICHHUS.

Hcnonb3oBanre OONBIINX TaHHBIX U aHATUTUKU: COBpEMEHHbBIE METO/IbI aHATN3a
OOJIBIIIUX JAHHBIX MMO3BOJISIIOT COOMpaTh WH(POPMAIIHMIO O IIaXTe, €€ COCTOSHUU U Ha
ocHOBe 3ToN uHpopmanuu. Pa3zpabarbiBaTh MPOTHO3bI O BO3MOXHBIX PHUCKaX U
CBOEBPEMEHHO pearupoBaTh Ha OMACHBIC CUTYAIIHH.

1-tabGnuiia BKJIFOYAET OCHOBHBIC AaCMEKTHl PHCKAa BO3HUKHOBEHHUS II0KapOB B
IOKHBIX IIaxTaX AHIMpEHa W MEphbl, KOTOpbIE CIEAYET MNPUHATH Uil HX
MPEeIOTBPAICHUS.
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HIaXT. DTU MEPHI MO3BOJISIOT 3HAYUTEIHHO CHIU3UTh PUCK BOSHUKHOBEHUS T0KAPOB U
oOecneunTh O€30MacHbIE YCIOBUA TPYa B YTOJIbHBIX IIAXTaX.
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Rezume,

Ushbu maqolada raqamli ta’lim va ragamli pedagogika sharoitida tibbiy ta’lim
jarayonida talabalarning bilim, ko ‘nikma va malakalarini shakllantirishning
zamonaviy usullari yoritilgan. Tadgiqot klinik farmakologiya fanidan mavzularni
o zlashtirish jarayonida o ‘qituvchi va talabalarning imkoniyatlarini kengaytirishga
xizmat giladi.

Kalit so‘zlar: ragamli ta’lim, ragamli pedagogika, o‘quv jarayoni, klinik
farmakologiya.

Dolzarbligi

O‘zbekiston  Respublikasi  ijtimoiy-siyosiy =~ mustaqillikka  erishgach,
hayotimizning barcha jabhalarida tub islohotlar amalga oshirilmoqda. Islohotlar
demokratik, insonparvar, huqugiy jamiyat barpo etishga xizmat gilmoqda, bu esa
respublika taraqqiyoti va taragqiyoti orgali tan olinadi. Bunday jamiyatni barpo etish
vazifasi o‘sib kelayotgan yosh avlod zimmasiga yuklangani bois, ularning ta’lim-
tarbiyasini magsadli amalga oshirish uchun jamiyat, oila va ta’lim tizimi, ayniqsa,
tibbiyot ta’limi tizimi birdek mas’uldir. Tibbiyot ta’limi bilan bog‘liq kasb egalarining
kasbiy salohiyati, malaka darajasi, ma’naviy-axloqiy fazilatlari masalalari davlat
siyosatining ustuvor masalalaridan biridir [5, 11].

Ta’limning magsadi 1jtimoiy jamiyat taraqqiyoti, uning rivojlanish yo‘nalishi,
jtimoily munosabatlar mazmuni asosida belgilanadi. Bugungi kunda O‘zbekiston
Respublikasida tashkil etilgan ta’limning asosiy maqgsadi komil insonni tarbiyalashdir.
Bu maskanda tibbiyot ta’limi tizimi ham tubdan isloh qilinmoqda. bo‘lajak
shifokorlarni nafagat kasb mahorati, balki insonparvarlik, el-yurtga sadoqgat ruhida
tarbiyalash ustuvor masala sifatida belgilangan [8].

Kadrlar tayyorlash milliy dasturida alohida ta’kidlangan milliy model —
O‘zbekiston Respublikasining milliy-hududiy xususiyatlaridan kelib chiqib
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tayyorlanayotgan komil inson va yetuk mutaxassis, kadr (mutaxassis) qiyofasini to‘la
aks ettiruvchi modeldir. ilg‘or fan, texnika va texnika yutuglari.

Ta’lim samaradorligini oshirish, ta’lim markazida shaxs turishi, yoshlarning
mustaqil bilim olishini ta’minlash uchun ta’lim muassasalariga 0‘z sohasi bo‘yicha
mustahkam bilimga ega bo‘lgan, malakali o‘qituvchilar kerak. zamonaviy pedagogik
texnologiyalar va interfaol usullar, shuningdek, o‘quv faoliyatini tashkil etishda
ulardan foydalanish qoidalarini bilish. Buning uchun barcha fan o‘qituvchilarini yangi
pedagogik texnologiyalar va interfaol metodlar bilan qurollantirish va olingan
bilimlarni o‘quv faoliyatida qo‘llash malakalarini muntazam oshirib borish [3, 12].

Bugungi kunda fan va texnikaning eng yangi yutuglari asosida yaratilgan audio,
video, telekommunikatsiya, axborot texnologiyalari va texnologiyalaridan foydalanish
ta’lim sohasida katta ahamiyatga ega. Shuning uchun ularning didaktik imkoniyatlari
bilan tanishish va ularni mashg‘ulotlarda qo‘llash qobiliyati bo‘lajak shifokorlarning
kelajakdagi kasbiy faoliyatida yordam beradi [13].

Shaxsni tarbiyalash ishi nihoyatda murakkab jarayon bo‘lib, bu faoliyat bilan
gadimdan jamiyatning yetuk kishilari shug‘ullanib kelgan. Bu holat yosh avlod
kamolotini aniglash muhimligini bildiradi. Bunday o‘qituvchi psixologiya nuqtai
nazaridan o‘qituvchi va o‘z ixtisosligi bo‘yicha muassasalarda ishlovchi shaxs
hisoblanadi va u ta’lim shakllarida qo‘llaniladigan ta’lim qonuniyatlari va tamoyillarini
jjodiy tadbiq etish, ta’lim-tarbiyaviy ta’lim-tarbiyaviy ta’lim-tarbiyaviy ta’lim-
tarbiyaviy ta’lim-tarbiyaviy ta’lim-tarbiyaviy ta’lim-tarbiyaviy ta’lim-tarbiya
tamoyillarini 1jodiy qo‘llashdek muhim vazifani bajaradi. ilmiy bilimlarning g‘oyalari,
nazariyalari va qonunlarini amalda qo‘llash [1, 15].

Oliy tibbiy ta’limning zamonaviy tizimi yangi ta’lim dasturlari, innovatsion
pedagogik metodlarni qo‘llash, o‘qitishda zamonaviy axborot texnologiyalarini
qo‘llash, talabalar bilimini nazorat qilish va baholashda, talaba va o‘qituvchi
o‘rtasidagi munosabatlarni shakllantirishda masofaviy ta’lim usullaridan foydalanishni
tagozo  etmogda.  munosabatlari,  shuningdek,  professor-o‘gituvchilarning
ragobatbardoshligi va harakatchanligini oshirishda.

Interaktiv tagdimot vositalariga Microsoft Power Point, Prezi kiradi. Power
Point bilan tayyorlangan materiallar katta ekranda - proyektor yoki katta televizor
ekranida ko‘rsatish uchun mo‘ljallangan. Microsoft Power Point sizga umumiy
loyihalar ustida ishlash imkonini beradi, barcha standart Office xususiyatlaridan
foydalanish imkonini beradi, to‘g‘ridan-to‘g‘ri brauzerda real vaqt rejimida birgalikda
tahrirlash imkoniyatlariga ega 40 xil toifadagi hujjatlarni yaratish uchun Power Point
shablonlari [6, 9].
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Taqdimotni jonlantirilgan GIF fayli sifatida saqlash o‘quv materialini barcha
maxsus effektlar saglanib qolgan holda turli qurilmalarda namoyish qgilish imkonini
beradi.

Prezi - virtual tuvalda g‘oyalarni tagdim etish uchun bulutga asoslangan
taqdimot dasturi va hikoya qilish vositasi. Prezi so‘zi - bu so‘z "tagdim etishning qisqa
shakli" degan ma’noni anglatadi.

Mahsulot kengaytiriladigan foydalanuvchi interfeysidan foydalanadi, bu
foydalanuvchilarga taqdimot materiallarini  kattalashtirish  va  kichraytirish,
ma’lumotlarni kosmosda ko‘rsatish va navigatsiya qilish imkonini beradi [4, 14].

ZUl Prezi-ning onlayn va oflayn muharrirlari foydalanuvchilarga ob’ektni
panorama va Kattalashtirish, shuningdek, masshtablash, aylantirish yoki tahrirlash
imkonini beradigan umumiy asboblar palitrasidan foydalanadi.

Foydalanuvchi ob’ektlarni tuvalga joylashtiradi va videolar, rasmlar, matnlar va
boshga tagdimot vositalari o‘rtasida harakat qgiladi. Ramkalar tagdimot vositalarini
bitta taqdimot ob’ekti sifatida guruhlash imkonini beradi. Yo‘llar - chizigli ko‘rinishni
tuzish magsadida ko‘rish ob’ektlarini bog‘laydigan navigatsiya ketma-ketligi.

Prezi Desktop Prezi Pro yoki Edu Pro obunachilariga oflayn rejimda ishlash,
o‘zlarining Windows yoki Mac tizimlarida tagdimotlarini yaratish va saglash imkonini
beradi. Prezi Desktop Editor foydalanuvchilarga tagdimotda oflayn rejimda ishlash
imkonini beradi [2, 7].

Prezi Collaborate - o‘ngacha kishiga (birgalikda yoki geografik jihatdan
ajratilgan) o‘z tagdimotlarini real vaqtda birgalikda tahrirlash va almashish imkonini
beruvchi interaktiv hamkorlik xususiyati. Foydalanuvchilar bir vaqtning o‘zida
tagdimotda ishtirok etadilar va ularning har biri tagdimot oynasida kichik avatar orqali
vizual tarzda taqdim etiladi. Prez Meetings bir vaqtning o‘zida o‘tkazilishi mumkin
bo‘lsa-da, bu yagona variant emas. Ishtirokchilar, agar xohlasalar, keyinroq Prezi
tagdimotini tahrirlashga taklif gilinishi mumkin [10].

Prezzip shuningdek, PreziU uchun shablonlarni tagdim etadi, ularda asboblar
qutilari va fayl tagdimotlari uchun ingl.

Ragamli pedagogika e-learning orqali amalga oshiriladi. Biz “Raqamli ta’lim”
tushunchasini “e-learning” va elektron ta’lim tushunchalarining sinonimi sifatida
ko‘rib chigamiz.

Tadgigot magsadi

Tadqiqot magsadi klinik farmakologiya fanini o‘qitishda ragamli pedagogika va
raqamli ta’limdan foydalanish imkoniyatlarini o‘rganishdan iborat. “Klinik
farmakologiya” fanini o‘qitishda talabalarning bilim, ko‘nikma va malakalarini nazorat
qgilishni takomillashtirish.
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Materiallar va tadqiqot usullari

1) o‘qituvchilar va talabalarning raqamli savodxonligining nazariy va amaliy
ahamiyatini ko‘rib chiqish;

2) “Klinik farmakologiya” fanini o‘rganish uchun zamonaviy ragamli pedagogik
texnologiyalar va vositalarni o‘rganish va tanlash;

3) “Klinik farmakologiya” mavzulari bo‘yicha amaliy mashg‘ulotlarni
tayyorlash va o‘tkazish jarayonida raqamli ta’limdan foydalanish samaradorligini tahlil
qilish.

Natijalar va muhokama

Tadqiqot davomida quyidagi natijalarga erishildi. An’anaviy usullardan farqli
o‘laroq, interfaol o‘qitish usullari, odatda, klinik bilimlar majmuasini o‘zlashtirish
jarayoniga samaraliroq ta’sir ko‘rsatishi aniglandi. Bundan tashqari, ular umumiy
ma’lum bilim darajalarini shakllantirishga ta’sirining individual tabiati bilan aniq
farglanadi. Shunday qilib, an’anaviy o‘qitish usullari asosan boshlang‘ich
bosqichlarning rivojlanishiga ta’sir gilgan bo‘lsa, ragamli pedagogik texnologiyalar
ularning yanada ilg‘or shakllariga ta’sir ko‘rsatdi.

Ragamli pedagogikadan foydalangan holda o‘tkazilgan mashg‘ulotlar
ishtirokchilarning yuqori faolligi bilan ajralib turardi, bu qisman uni o‘tkazish shartlari
bilan izohlanadi, bu esa barcha guruh a’zolarining ajralmas ishtirokini talab qiladi.
Ragamli pedagogikadan foydalangan holda haqiqiy ta’lim o‘yinining yakuni qiziqarli
bo‘ldi, aynigsa ishtirokchilarning yakuniy juftligi qolganda. Shu bilan birga, ushbu
turdagi texnologiyaning individual bilim darajalarini takomillashtirish nugtai
nazaridan imkoniyatlari teng emas edi. Olingan natijalarga ko‘ra, Prezi Collaborate
ragamli pedagogikasidan foydalangan holda interfaol o‘qitish usuli bilimlarning I
(tanishuv) va Il (nusxa) darajalarini yaxshilashga yordam berdi. Bu yanada rivojlangan
darajalarni (I11-mahorat va IV-ijodkorlik) shakllantirishga ayniqsa ta’sir ko‘rsatmadi.
Ikkinchisi Prezi Collaborate ragamli texnologiyalaridan foydalanish imkoniyatlarini
sezilarli darajada cheklaydi. Istalgan natijaga erishish uchun hagqigiy ragamli
texnologiyani tanlash muayyan faoliyatning o‘ziga xos xususiyatlarini hisobga olgan
holda farglanishi kerak. Chunki uning yordamida, aynigsa farmakologiya fanining
shaxsiy bo‘limidan olingan bilim darajasi oXir-oqibat past bo‘lib chigishi mumkin.

Ragamli texnologiyalar - iSpring QuizMaker-dan foydalanish natijasida olingan
natijalar biroz o‘ziga xos bo‘lib chiqdi. Uni tahlil qilib, talabalar haqiqatda boshqa
shunga o‘xshash sharoitlarda qo‘llanilishi mumkin bo‘lgan tayyor echimga ega
bo‘ladilar. Tahlil gilinadigan variantlar sonining ko‘payishi bilan, shunga o‘xshash
xarakterdagi keyingi vaziyatlardan birida tayyor echim sxemasidan foydalanish
imkoniyati ortadi. Shunday qilib, yanada jiddiy muammolarni tezda hal gilish uchun
ko‘nikmalar rivojlanadi. O‘qitishning ushbu interfaol usuli talabalarning nazariy va
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amaliy bilimlari darajasini sezilarli darajada oshirishga yordam berdi. Shifokor va
bemor o‘rtasidagi muloqotning ahamiyatini maksimal darajada tushunishga va klinik
fikrlash salohiyatini yaxshilashga, shuningdek, nazariy bilimlardan o‘z amaliy
faoliyatida o‘z vaqtida foydalanish qobiliyatiga hissa qo‘shgan. Shuni ta’kidlash
kerakki, iSpring QuizMaker ragamli texnologiyasini muvaffagiyatli amalga oshirish
uchun fundamental tibbiyot fanlari bo‘yicha etarlicha katta bilim talab etiladi.

Qayd etish kerakki, iSpring QuizMaker ragamli texnologiyasi barcha
ishtirokchilarda katta qiziqish uyg‘otdi. Ushbu turdagi ragamli texnologiyalar
yordamida olingan bilimlar ancha rivojlangan va uning Il (bilim - mahorat), hatto IV
(bilim - ofzgartirish) darajasiga to‘g‘ri kelgan. Bu usulda gatnashuvchilarning
yarmidan ko*pi III (bilim-ko‘nikma) elementlarini, qolgan qismi esa IV darajali (bilim-
ijodkorlik) bilimlarni aniq ishlab chiqgdi. Shu bilan birga, klinik bilimlar banki ancha
tez boyitildi, bu esa ushbu o*qitish usulining muhim va o‘ziga xos afzalligi hisoblanadi.
ISpring QuizMaker ragamli texnologiyasining yana bir ijobiy sifati bor edi. Talabalar
orasida boshqa parallel fanlardan bilimga ega bo‘lgan talabalarning chastotasi doimiy
ravishda oshdi va eng muhimi, ularni idrok etish sifati yaxshilandi, bu klinik
farmakologiya fanining magsad va vazifalariga mos keladi.

O‘tkazilgan tadqiqotlarga asoslanib, biz raqamli o‘rganish usullari: Prezi
Collaborate va iSpring QuizMaker individual bilim darajalarini shakllantirishga turli
xil ta’sir ko‘rsatadi degan xulosaga kelishimiz mumkin. Shunday qilib, agar ularning
birinchisi I va Il darajalarining ustun o‘sishiga hissa qo‘shgan bo‘lsa, ikkinchisi - 11
va [V bilim darajalariga. Ikkinchisini hisobga olgan holda, o‘quv o‘yin usulini tanlash
har bir darsning maqgsad va vazifalariga muvofiq amalga oshirilishi kerak. Umumiy
sinflarni o‘qitish jarayonida Prezi Collaborate ragamli texnologiyasidan, Kklinik
farmakologiya fanining maxsus gismida iSpring QuizMaker dasturidan foydalanish
magsadga muvofiq deb hisoblaymiz.

Tasvirlar va video kontentning cheksiz mavjudligi, virtual reallik va interaktiv
seanslar raqgamli o‘qitish usulini talabalar uchun yanada gizigarli va qulay giladi.

Xulosa

Ragamli pedagogika va ragamli laboratoriyalar yordamida amaliy va darsdan
tashqgari mashg‘ulotlarni o‘tkazish o‘quvchilarning berilgan fan bo‘yicha olgan
bilimlarini uzoq vaqt saqlab qolishlariga yordam beradi va o‘quvchining fanga
qgizigishini oshiradi.

Mavzuning barcha mavzulari bo‘yicha nazariy ma’lumotlar algoritm,
multimedia, 3D video va audio darslar ko‘rinishida taqdim etilishi, amaliy seminarga
tayyorgarlik ko‘rish bilan bog‘liq bo‘lgan topshiriglar to‘plamini bajarishda qulaylik
yaratish kerak.
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ABSTRACT
This article reviews the main methods of systematic maintenance, focusing on their
practical application and importance in ensuring the uninterrupted operation of
vehicles.
Keywords: motor transport, reliability, safety, durability, potential, maintenance,
automobile, visual, diagnostics, preventive, wear, physical.

KIRISH

Avtotransport vositalariga muntazam texnik xizmat ko‘rsatish (M) ularning
ishonchliligi, xavfsizligi va mustahkamligini saglashning muhim elementidir.
Muntazam texnik xizmat ko‘rsatishga e’tibor bermaslik buzilishlarga, baxtsiz
hodisalarga, foydalanish xarajatlarining oshishiga va avtomobilning xizmat gilish
muddatini gisgartirishga olib kelishi mumkin. Samarali nazorat potentsial
muammolarni o‘z vaqtida aniqlash va bartaraf etishga qaratilgan turli usullardan
foydalanishni talab giladi.
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INTRODUCTION

Regular maintenance (M) of vehicles is an important element in maintaining their
reliability, safety and durability. Neglecting regular maintenance can lead to
breakdowns, accidents, increased operating costs and a shortened service life of the
vehicle. Effective control requires the use of various methods aimed at timely detection
and elimination of potential problems.

Tizimli texnik xizmat ko‘rsatishning asosi aniq va tuzilgan texnik xizmat ko‘rsatish
jadvalini ishlab chigishdir. Ushbu jadval odatda avtomobil ishlab chigaruvchisi
tavsiyalariga asoslanadi va avtomobil turi, yurgan masofasi, iglim sharoiti va
foydalanish intensivligi kabi maxsus ish sharoitlarini hisobga oladi. Ta’mirlash jadvali
moy va filtrlarni almashtirish, tormoz tizimini tekshirish va sozlash, shinalar holatini
tekshirish, ishchi suyuglik darajasini kuzatish, yoritish moslamalari va boshga muhim
komponentlar ishlashini tekshirish kabi muntazam ishlar ro‘yxatini o‘z ichiga olishi
kerak.

Ta’minot usullarini vizual, diagnostik va profilaktikaga bo‘lish mumkin.

Vizual tekshirish(ko rish)-eng oddiy va eng qulay usul bo‘lib, ko‘zga ko‘ringan
shikastlanishlar, ogishlar, eskirish va boshga nosozlik belgilarini tezda aniglash
imkonini beradi. U korpus, ichki qism, shinalar, yorug‘lik, kamar va shlanglarning
holatini tekshirishni 0‘z ichiga oladi. Muntazam vizual tekshirish sizni erta bosqichda
yuzaga kelishi mumkin bo‘lgan muammolarni aniqlashga va ularning yanada jiddiy
buzilishlarga aylanishining oldini olishga imkon beradi.

Diagnostika usullari-turli avtomobil tizimlarining ishlashini tahlil gilish uchun
maxsus uskunalar va dasturiy ta’minotdan foydalanishni o‘z ichiga oladi. Kompyuter
diagnostikasi, masalan, elektron boshgaruv bloklari (ECU) dan xato kodlarini o‘qish,
dvigatel, transmissiya, tormoz tizimi va boshga tizimlarning ishlashini diagnostika
gilish imkonini beradi. Boshga diagnostika usullari orasida dvigatelning siqilishini
tekshirish, chigindi gazni tahlil gilish, suspenziya va rulda o‘ynashni tekshirish, tormoz
prokladkalari va rotorlarning qalinligini o‘lchash kiradi. Ushbu usullar noto‘g‘ri
ishlash sabablarini to‘g‘ri aniglash va ularni samarali bartaraf etish imkonini beradi.

Profilaktik usullar-eskirgan gismlar va sarf materiallarini o‘z vaqtida almashtirish
orqgali nosozliklar paydo bo‘lishining oldini olishga qaratilgan. Yog‘va filtrlarni,
sovutish suvi, tormoz suyuqgligi va boshga sarf materiallarini muntazam ravishda
almashtirish dvigatel va boshga avtomobil tizimlarining ishlashini ta’minlashning
muhim shartidir. Bundan tashqari, profilaktik parvarishlash komponentlar va
agregatlarni moylash, g‘ildiraklarni tekislash burchaklarini sozlash, shuningdek,
eskirishni kamaytirish va avtomobilning xizmat qilish muddatini uzaytirishga
qaratilgan boshqa ishlarni 0‘z ichiga oladi.
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Tizimli texnik xizmat ko‘rsatishning muhim jihati ishlab chigaruvchining
talablariga javob beradigan yuqori sifatli ehtiyot gismlar va sarf materiallaridan
foydalanish hisoblanadi. Past sifatli yoki soxta gismlardan foydalanish buzilishlarga va
avtomobil ishonchliligini pasayishiga olib kelishi mumkin. Bundan tashqari, ishlab
chigaruvchining qoidalariga va texnik xizmat ko‘rsatish bo‘yicha tavsiyalariga qat’1y
rioya qilish, shuningdek, zarur tajriba va bilimga ega bo‘lgan malakali xodimlardan
foydalanish kerak.

O‘zbekiston Respublikasida avtomobilsozlik va transport sohasida jiddiy
o‘zgarishlar ro‘y bermoqda. Transport infratuzilmasining iqtisodiy o‘sish va
mintagaviy integratsiya uchun strategik ahamiyati hukumatni ushbu sohani
rivojlantirishga jiddiy e’tibor qaratishga olib keldi.

O‘zbekiston avtomobil sanoati tarixan xorijiy hamkorlar bilan hamkorlik giluvchi
UzAuto Motors kompaniyasi tomonidan tagdim etilgan. Keyingi yillarda ishlab
chigarishni diversifikatsiya qilish, xorijiy sarmoyani jalb etish, zamonaviy
texnologiyalarni joriy etish istagi bor. Maqgsad nafaqgat ichki talabni qondirish, balki
eksport bozorlariga chigishdir.

Transport tizimini rivojlantirish yo‘l tarmog‘ini, temir yo‘l infratuzilmasini va havo
qatnovini modernizatsiya qilish va kengaytirishni 0‘z ichiga oladi. Mamlakatimizning
muhim hududlarini bog‘lovchi, tranzit yo‘laklarini ta’minlovchi yangi avtomobil
yo‘llari qurish bo‘yicha keng ko‘lamli loyihalar amalga oshirilmoqda. Temir yo‘l
transportini elektrlashtirish, temir yo‘l liniyalarining o‘tkazish qobiliyatini oshirishga
katta e’tibor qaratilmoqda.

ASOSIY QISM

Respublika avtomobillar uchun butlovchi gismlar ishlab  chigarishni
mahalliylashtirish dasturini amalga oshirish magsadida o‘nlab qo‘shma korxonalar
tashkil etildi. Bunday qo‘shma korxonalar Andijon, Namangan, Farg‘ona va boshqa
viloyatlarda tashkil gilindi.

Bular Janubiy Koreyalik sheriklar ishtirokida tashkil etilgan zavodlar:

“O zKoramKo” - oldi va orga bamperlar, asbob panellari, Neksiya uchun zarba
kuchini yutuvchi qurilmalar, ayrim plastmassa gismlari;

“O‘zTong XongKo” - barcha avtomobillar uchun o ‘rindiglar,

«O ‘zDong YangKo» - eshiklar va kuzovning goplovchi gismlar (obshivka, polik va
X.K.);

“O ‘zsem YungKo” — benzobaklar, kuzovning yirik panellari;

“O ‘zDongjuKo - barcha turdagi avtomobil lok-bo ‘voglari, germetik materiallar
va x.k.;

“O zDongVonKo - barcha turdagi glushitellar va zarbaga garshi eshiklarga
qo Yyiladigan balkalar,
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“O zKojeKo” — barcha turdagi elektr simlari.

Bu korxonalarning beshtasi Andijon, “O‘zDongVonKo” Asaka, “O‘zKojeKo” esa
Xonobod shaharlarida joylashgan.

Asaka avtomobil zavodida ham dastlabki butlovchi va ehtiyot gismlarning 15%
mahalliy korxonalarda tayyorlangan bo‘lsa, 1999 yilga kelib bu ko‘rsatkich 55%ga
etdi.

1998 yilda «O‘zavtosanoat» uyushmasi Xalgaro avtotransport ishlab chiqaruvchi
korxonalar tashkilotlariga a’zo etib gabul qilindi. [7, 7 b.]

Avtomobilga texnik xizmat ko‘rsatish bir garashda mexanik va kimyoviy
jarayonlarning uyg‘unligidek ko‘rinadigan avtomobillarga texnik xizmat ko‘rsatish
mohiyatan fizik tamoyillarga chuqur ildiz otgan. Tashqi muhit, ya’ni harorat,
yog‘ingarchilik va kuzovga yopishib qolgan iflosliklar ta’sirida bo‘lgan joylardagi
bo‘yoqning ximik va fizik xususiyatlari o‘zgarib, yuza asta sekin eskiradi. Bularni
oldini olish TXK ishlarini sifatli bajarish magsadida tozalash, yuvish va quritish ishlari
olib boriladi. Ushbu tamoyillarni tushunish xizmat protseduralarini samarali bajarish
va optimallashtirish uchun zarurdir.

Avtomobillarga texnik xizmat ko‘rsatish samaradorligini oshirish transport
vositalarining ishonchliligi  va chidamliligini  oshirish  uchun innovatsion
texnologiyalarni ishlab chigish imkonini beradi.

Masalan, avtomobillarni yuvishda: avtomobil tashqi gismlarini va shassisini
yuvish uchun ilig suvdan (25-30°S) foydalaniladi va uning harorati yuviladigan
sirtning harorati uzog‘i bilan 18-20 °S ortiq bo‘lishi zarur, aks holda bo‘yalgan
yuzalarga salbiy ta’sir etishi mumkin. Suvni bosim ostida purkash yo‘li bilan avtomobil
yuvilganda, uning sifatini oshirish uchun cho‘tka, gubka kabi materiallardan
foydalaniladi.

Yuvish sifatini oshirish, suv sarfini va yuvish vaqgtini kamaytirish suv bosimiga,
purkagich teshigi diametriga, purkash burchagiga bog‘liq.

Suvning sarfi quyidagicha aniglanadi:

60xFxV 3xlIxd2xV.

Q= 1000 =200, I/min

bu yerda: F - purkagich teshigi yuzasi, mm? V -purkagichdan suvning chigish
tezligi, m/s d -purkagich teshigi diametri, mm

O‘z navbatida V=M x"2 x g x h, m/s

bu yerda: g =9.81 - erkin tushish tezlanishi, m/s h -suv bosimi (napor), m

M-sachratish koeffitsienti, sachratgichlar purkagichlar bilan bo‘lsa 0.5-0.55,
bo‘lmasa 0.7-0.75 teng.
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Demak, yuqori kinetik energiyaga ega bo‘lish va suv sarfini kamaytirish uchun
uning bosimini oshirish va purkagich diametrini kichraytirish zarur. Bu bilan suvning
sarfini kamaytirish mumkin. [7, 11b.]

Suv sarfini kamaytirish va yuvish sifatini oshirish uchun maxsus sintetik yuvish
vositalaridan ham foydalaniladi (progress, avtoshampun, avtoemulsiya va h.k). Ular
o‘z navbatida yuzadagi kirlarni yumshatadi, moy izlarini eritadi va yuvishni
yengillashtiradi. Misol uchun yengil avtomobillar kuzovini yuvishda 40-50 gramm
sintetik yuvish vositasi ishlatiladi. Sintetik kukunning 7-8 grammi 1 litr, harorati 3545°
suvda eritilib, suv purkagich yoki yuvish pistoleti bilan sepiladi. Suv sarfini
kamaytirish uchun, undan qayta foydalanish tizimi qo‘llaniladi.

Avtomobillarni yuvish, uni bajarish turiga qarab qo‘l bilan, mexanizatsiyalashgan
va maxsus bo‘lishi mumkin.

Qo‘l bilan: shlanga va sepkich yordamida past bosimli (0.2-0.4MPA), yugori
bosimli (1-2.5MPA) bo‘lishi mumkin.

1-rasm. Qo‘l bilan yuvishda ishlatiladigan suv sepgich (maksimal bosimi 160
Bar,msuv sarfi 20 1/min; suvning maksimal harorat 60 C°)

Mexanizatsiyalashgan yuvish turi maxsus jihozlar yordamida bajariladi va
tuzilishiga qarab zarrachali, cho‘tkali va zarracha-cho‘tkali bo‘ladi. [7, 12 b.]

Bundan tashqari haroratning doimiy o‘zgarishi, yog‘ingarchilik, ultrabinafsha
nurlanish va mexanik ta’sir - bularning barchasi birgalikda avtomobilni tashkil etuvchi
materiallarning jismoniy xususiyatlariga sezilarli ta’sir ko‘rsatadi va uning sirtining
asta-sekin eskirishga olib keladi. Ushbu jarayonlarni tushunish avtomobilni himoya
gilish va xizmat muddatini uzaytirishning samarali usullarini ishlab chigish uchun
zarurdir.

Harorat avtomobilning uzoq umr ko‘rishiga ta’sir qiluvchi asosiy omillardan
biridir. Haddan tashqari harorat, haddan tashqari issiglik yoki sovuq sovuq, turli
komponentlarning termal kengayishiga va qisqgarishiga olib kelishi mumkin.
Avtomobilni tashkil etuvchi metallar, plastmassalar va kauchuklar turli xil termal
kengayish koeffitsientlariga ega bo‘lib, bu ichki stressga va oxir-ogibat
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deformatsiyaga, yoriglarga va ulanishlarning zaiflashishiga olib keladi. Misol uchun,
rezina qistirmalari va shlanglar vaqt o‘tishi bilan egiluvchanligini yo‘qotadi va qayta-
gayta muzlash-eritish davrlari bilan yo‘q qilinadi.

Yomg‘ir, qor va do‘l kabi atmosfera yog‘inlari ham avtomobilga salbiy ta’sir
ko‘rsatadi. Bo‘yoq qoplamasidagi mikro yoriglar va teshiklarga kirib boradigan suv
metallning korroziyasini keltirib chigaradi. Ifloslantiruvchi moddalarni o‘z ichiga
olgan kislotali yomg‘ir bu jarayonni sezilarli darajada tezlashtiradi. Qor va muz yetib
borish qiyin bo‘lgan joylarda to‘planib, mexanizmlarning muzlashiga olib keladi va
ularning ishlashini qiyinlashtiradi. Do‘l, 0‘z navbatida, bo‘yoqlarga zarar etkazishi va
kuzovda chuqurchalar goldirishi mumkin.

Quyosh nurlari tarkibidagi ultrabinafsha nurlanish avtomobilning eskirishiga hissa
qo‘shadigan yana bir asosiy omildir. Bu bo‘yoqning xiralashishi va yo‘q qilinishiga
olib keladi, bu uni mexanik shikastlanishga ko‘proq moyil giladi.

Yuqoridagilarga qo‘shimcha ravishda, mashina ish paytida ta’sir qiladigan
mexanik ta’sirga e’tibor gqaratish lozim. G°ildiraklar ostidan uchib chigayotgan qum,
shag‘al va mayda toshlar bo‘yoq va oynaga zarar etkazadi.

Xulosa qilib aytganda, atrof-muhitning doimiy ta’siri avtomobilga murakkab va
halokatli ta’sir ko‘rsatadi. Avtotransportni ehtiyotkorlik bilan saqlash, muntazam
yuvish, himoya qoplamalaridan foydalanish, eskirgan qismlarni o‘z vaqtida
almashtirish va to‘g‘ri saqlash uning xizmat muddatini sezilarli darajada uzaytirishi va
asl giyofasini saglab golishi mumkin. Yangi, ekologik jihatdan chidamlirog materiallar
va texnologiyalarni ishlab chigish ham avtomobilsozlik sanoatida transport
vositalarining ishonchliligi va chidamliligini oshirishga qaratilgan muhim yo‘nalish
hisoblanadi.

Texnik xizmat ko‘rsatishni samarali tashkil etish avtotransport vositalarining
uzluksiz ishlashi va igtisodiy samaradorlikni oshirish garovidir.

In conclusion, the constant influence of the environment has a complex and
destructive effect on the car. Careful maintenance of the vehicle, regular washing, use
of protective coatings, timely replacement of worn parts and proper storage can
significantly extend its service life and preserve its original appearance. The
development of new, more environmentally friendly materials and technologies is also
an important direction in the automotive industry aimed at increasing the reliability and
durability of vehicles.

Effective organization of technical maintenance is a guarantee of uninterrupted
operation of vehicles and increased economic efficiency.
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RADIOAKTIV NURLARNING ATROF-MUHITGA TA’SIRINI
KAMAYTIRISH

D.M.Raxmatova, K.Sh.Sultonbekov

ANNOTATSIYA

Radioaktiv nurlar atrof-muhit va inson salomatligi uchun jiddiy xavf tug ‘diradi.
Radioaktiv nurlanish inson va atrof-muhit uchun katta ahamiyatga ega bo ‘lib, u tabiiy
va sun’iy manbalardan tarqaladi. Ushbu maqolada radioaktiv nurlanishning asosiy
manbalari, ularning kelib chiqgishi va ta’siri haqida, tabiiy va texnogen manbalari,
ularning atrof-muhitga ta’siri va ushbu ta sirni kamaytirish usullari ko ‘rib chigiladi.

Kalit so‘zlar:

Radioaktiv nurlanish, sun’iy manbalar, radioaktiv materiallar, radioaktiv
terapiya, radiatsion hududlar, atom elektr stansiyalari, texnogen manbalar, radioaktiv
chigindilar, genetik mutatsiyalar, izotoplar.

Paouoaxmusnvie nyuu npeocmasnsiom cepve3nyio yeposy 0si OKpyicaroujeu
cpeobl U 300p06bs uelosekd. Paouoakmushoe uziyuenue umeem 6oabuioe 3HAYEHUE
0JIs1 4elogeKa U OKpydcaroujell cpeovl U UCXOOUmM Om NPUPOOHBIX U MEXHO2EHHbLX
UCMOYHUKOB. B Oanuou cmamve paccmampusaromcs OCHOBHble UCHOYHUKU
PAoUOaKmu8HO20 U3NYUEHUs, UX NPOUCXOHCOeHUue U oOelicmeue, NpupooHvie U
MEXHO2eHHble UCTOYHUKU, UX GIUSHUE HA OKPYICAIOWYIO Cpedy U NYMU CHUNCECHUS.
2M020 8030eUCmBUSL.

Knwuesnvie cnosa:

Paouoaxmusnoe usznyuenue, uckyccmeennvle UCMOYHUKU, PAOUOAKMUBHDLE
mamepuanvl, paduoaKmuHas mepanus, UCMOYHUKU  paouayuu,  amomHble
INEKMPOCMAHYUU, MEXHOEHHble UCMOYHUKU, PAOUOAKMUBHOCb, 2eHemUdecKue
Mymayuu, U30monoi.

Radioaktiv nurlar tabiiy va sun’iy manbalardan kelib chigadi. Tabiiy manbalar:
Yer qobig‘idagi radioaktiv elementlar (uran, toriy, radon), kosmik nurlanish. Texnogen
manbalar. Atom elektr stansiyalari, yadroviy portlashlar, sanoat va tibbiyotda
qo‘llaniladigan radioaktiv materiallardir.
Tabiiy radioaktiv manbalar tabiatda uchraydigan radioaktiv elementlardir, ular doimiy
ravishda nurlanish tarqatadi. Bunday tabiiy manbalar quyidagilarni o°z ichiga oladi:
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« Yer qobig‘idagi radioaktiv elementlar: Uran, toriy va kaliy-40 kabi elementlar
tuproqda, tog‘ jinslarida va yer po‘stining chuqur qatlamlarida mavjud. Ularning
radioaktiv yemirilishi natijasida ionlovchi nurlanish hosil bo‘ladi.

. Radon gazi: Radon — uranning yemirilishidan hosil bo‘ladigan tabiiy gaz bo‘lib,
u yer ostidan chigib, havo orgali targaladi va insonlar uchun xavfli bo‘lishi
mumkin.

« Kosmik nurlanish: Quyosh va boshga yulduzlardan kelayotgan yuqori
energiyali zarrachalar Yer atmosferasi bilan to‘gqnashib, ikkilamchi radiatsiya
hosil giladi. Bu nurlanish atmosferaning yuqori qatlamlarida ko‘proq bo‘ladi.

Quyosh Faolivatining Kosmik Radiatsivaga Ta’'siri

DQuyosh Dog’'lari Faolligi
Kosmik Radiatsiva (GCR)

Faollk darajasi

] > a & a 10
Yillar {(Quwvosh Faolivat Tsikli)

1-jadval. quyosh dog‘lari faolligi va kosmik radiatsiya (GCR) o‘rtasidagi
bog‘liglik

Bu grafik quyosh dog‘lari faolligi va kosmik radiatsiya (GCR) o‘rtasidagi bog‘liglikni
ko‘rsatadi. Quyoshning 11 yillik tsikli davomida quyosh faolligi oshganda, kosmik
radiatsiya kamayadi va aksincha. Bu quyoshning magnit maydoni GCRni cheklash
xususiyatiga ega ekanligi bilan bog‘liq.

« Suv va ozig-ovgat tarkibidagi tabiiy radioaktiv moddalar: Ba’zi minerallar
va organik moddalar tarkibida tabiiy radioaktiv izotoplar mavjud bo‘lib, ular
ozig-ovqgat zanjiri orgali inson organizmiga tushishi mumkin.

Texnogen (sun’iy) radioaktiv manbalar .
Inson faoliyati natijasida paydo bo‘ladigan sun’iy radioaktiv manbalar ham mavjud.
Ular quyidagilardan iborat:

« Atom elektr stansiyalari: Yadro energetikasi elektr energiyasini ishlab
chiqarishda ishlatiladi. Stansiyalarning normal ishlashi chog‘ida radiatsiya
darajasi nazorat ostida bo‘ladi, lekin avariyalar yuz berganda radioaktiv
nurlanish muhitga targalishi mumkin (masalan, Chernobil va Fukusima
avariyalari).

« Yadro qurollarivasinovlari: Yadroviy qurollarning portlashi katta migdordagi
radioaktiv moddalarni atmosferaga chigaradi, bu esa uzoq yillar davomida atrof-
mubhitga salbiy ta’sir ko‘rsatadi.
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Sanoat va texnologik faoliyat: Ba’zi sanoat tarmoqlari (masalan, tog‘-kon
sanoati, kimyo sanoati) radioaktiv materiallardan foydalanadi yoki ularni
chiqindi sifatida ajratib chigaradi.

Tibbiyotda ishlatiladigan radioaktiv. moddalari: Rentgen apparatlari,
radioaktiv terapiya va diagnostikada qo‘llaniladigan izotoplar ham sun’iy
nurlanish manbalaridan biri hisoblanadi.

1-rasm. Nur kimyo terapiya muolajasi uchun uskuna qurilmasi.

Radioaktiv nurlanishning ta’siri ionlovchi xususiyatiga bog‘liq bo‘lib, tirik
organizmlar uchun zararli bo‘lishi mumkin. U quyidagi salbiy ta’sirlarni keltirib
chigarishi mumkin:

Genetik mutatsiyalar: Radiatsiya DNKga zarar yetkazib, genetik
o‘zgarishlarni chaqirishi mumkin.

Saraton kasalliklari: Yuqori dozalarda radiatsiya organizmdagi hujayralarni
shikastlaydi va turli saraton kasalliklariga sabab bo‘lishi mumkin.
Atrof-muhitning ifloslanishi: Radioaktiv chigindilar tuprog, suv va havoni
ifloslantiradi, bu esa ekotizimlarga jiddiy zarar yetkazadi.

T —

1-rasm. Radioal&iv chigindilar omborxoési.
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Radioaktiv nurlanish ta’siridan himoyalanish usullari. Radioaktiv manbalardan
kelib chigadigan xavflarni kamaytirish uchun quyidagi chora-tadbirlarni amalga
oshirish lozim:

« Yadro xavfsizligi va monitoring tizimlarini kuchaytirish
- Radioaktiv chigindilarni xavfsiz utilizatsiya qilish
- Radiatsiyaga garshi himoya vositalaridan foydalanish

o Tabily himoya usullarini qo‘llash (yashil hududlarni kengaytirish, suv
resurslarini himoya gilish)

Radioaktiv nurlanish tabiiy va texnogen manbalardan targaladi. Tabiiy manbalar
atmosferadan tortib yer qobig‘igacha bo‘lgan turli joylarda uchrasa, sun’iy manbalar
inson faoliyati natijasida yuzaga keladi. Radioaktiv nurlanishning salbiy ta’sirini
kamaytirish uchun xavfsizlik chora-tadbirlariga rioya qilish, texnologik va huquqiy
mexanizmlarni takomillashtirish muhim ahamiyatga ega. Radioaktiv nurlanishning
atrof-muhitga ta’siri nurlanish tuproq, suv va havoni ifloslantiradi. Bu esa o‘simliklar
va hayvonlarga salbiy ta’sir ko‘rsatib, oziq-ovqat zanjiri orgali inson organizmiga zarar
yetkazishi mumkin. Radioaktiv ifloslanish natijasida quyidagi muammolar yuzaga
keladi: Genetik mutatsiyalar, saraton kasalliklari, ekotizimlarning buzilishi.

Radioaktiv nurlanish ta’sirini kamaytirish usullari:
1. Texnologik chora-tadbirlar;

2. Radioaktiv chigindilarni xavfsiz utilizatsiya gilish;
3. Yadroviy ob’ektlarning xavfsizligini oshirish;

4. Radiatsion monitoring tizimlarini takomillashtirish.
Tabiiy himoya usullari:

O‘rmon va yashil hududlarni kengaytirish (o‘simliklar radiatsiyani yutadi);
Suv resurslarini himoya qilish va filtrlash tizimlarini joriy etish.

Huqugqiy va ilmiy chora-tadbirlar:

Xalgaro yadro xavfsizligi standartlariga rioya qilish;

IImiy tadgigotlarni rivojlantirish va yangi texnologiyalar yaratish.

Aholi uchun profilaktik chora-tadbirlar:

Shaxsiy himoya vositalaridan foydalanish (qo‘lqop, niqob, maxsus kiyimlar);
Radiatsion hududlardan uzogroq yashash va ishlash;

To‘g‘ri ovgatlanish va organizmni mustahkamlash.
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Xulosa

Radioaktiv nurlanish tabiiy va texnogen manbalardan targaladi. Tabiiy manbalar
atmosferadan tortib yer qobig‘igacha bo‘lgan turli joylarda uchrasa, sun’iy manbalar
inson faoliyati natijasida yuzaga keladi. Radioaktiv nurlanishning atrof-muhitga salbiy
ta’sirini kamaytirish uchun kompleks yondashuv talab etiladi. Bunda texnologik,
tabiiy, huquqiy va ilmiy chora-tadbirlarni qo‘llash muhim ahamiyatga ega. Aholining
xabardorligini oshirish va xavfsizlik qoidalariga rioya qilish ham muhim rol o‘ynaydi.
Fagat shu yo‘l bilan biz atrof-muhitni va kelajak avlodlarni radiatsiya ta’siridan himoya
gila olamiz. Radioaktiv nurlanishning salbiy ta’sirini kamaytirish uchun xavfsizlik
chora-tadbirlariga rioya qilish, texnologik va huqugiy mexanizmlarni takomillashtirish
muhim ahamiyatga ega.
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ORGANISM AND PROTECTIVE MEASURES
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Abstract. Nowadays, the problems of ensuring the safety of human life have become
even more acute. The frequency and destructive power of accidents, fires, incidents
and disasters in countries and regions of the world are increasing year by year.
Thousands of people die as a result of these emergencies, and unprecedented economic
and other types of damage are being caused. Therefore, the issues of protection from
various dangers, including radiation safety, are of great importance.

Keywords: radiation, radiation, radioactivity, chronic radiation, acute radiation,
somatic effects, toxemic state, asthenia.

Annomauyusn. B nacmoswee epems o000cmpuiuco npoodiemvl odecnedenus
besonachocmu  dcuzHedeamenvHocmu  ooet. HYacmoma aeapuii, nodxcapos,
Kamacmpog u kamacmpog 8 cmpaHax u pecuoHax Mupa u Cuia CMuXuiHblx beocmeutl
gospacmaem ¢ KaxcoviM 2000M. B pezynomame smux upe3gviuaiinbix coOvlmuil
2UOHYM MbICAYYU N00€U, HAHOCUMCS IKOHOMUYECKUL U UHOU Yuepo.

Ilosmomy 3awuma om paznuuHblX ONACHOCMEU, 8 MOM HUCle PAOUAYUOHHAS
be3onacnocmo, A6IAEMCA OUEHb BAHCHBIM BONPOCOM.

Knioueevie cnosa: paouayus, paouayuu, paouoaKxmu8HOCMb, XPOHUYECKOE
00OyueHue, oCmpblil ceem, comamuyeckuil d¢gexm, moxcuueckoe cocmosHue,
acmeHusl.

Radiation (lat. radiation-radiation) is electromagnetic and corpuscular radiation,
solar radiation, and cosmic rays that occur as a result of nuclear changes [1,2].
Radioactivity can be natural and artificial. Natural radioactivity is the free, random
decay of unstable nuclei found in nature. These include chemical elements with a mass
number of more than 83 (uranium, radium, radon, plutonium, etc.). There are more
than 40 naturally radioactive elements and more than 270 radioactive compounds.
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Artificial radioactivity occurs when the nucleus of a chemical element is affected by
protons, alpha particles, and neutrons. As a result of the impact, the transition from an
excited state to a stable state is accompanied by the release of high energy in the form
of alpha, beta particles, and y radiation. There 1s no fundamental difference between
natural and artificial radioactivity; they follow common laws [3].

It includes issues aimed at ensuring radiation safety in areas of human activity,
creating favorable working conditions, educating citizens on radiation safety measures,
helping them to act and protect themselves correctly in radiation emergencies, and
preventing the impact of ionizing radiation on the environment.

More than 100 years have passed since the discovery of the phenomenon of
radiation, and man has always felt the effects of a certain amount of radiation
emanating from space and the environment - from soil, groundwater, food. The use of
artificial sources created by man, X-rays and atomic energy in medicine and industry
has led to additional exposure to radiation on the human body. The use of ionizing
radiation sources in medicine, industry and life brings undoubted benefits to our
society. However, we know that excessive amounts of radiation can have tragic
consequences for human life, health and well-being. Radiation can both cure and cause
diseases [4].

Radioactive substances have certain special properties, and as a result of their
impact on the human body, a dangerous situation can arise. The most dangerous aspect
of radioactive substances is that their effects are not felt by the sensory organs of the
human body. That is, despite the fact that a person works under the influence of
radioactive rays for a long time, they may not feel their harmful effects at all. The result
of this is tragic. Therefore, when working with radioactive substances, one should be
especially careful. Radioactive radiation of the human body can be internal and
external. Since radiation from the outside occurs under the influence of a certain
external radiation source, the penetrating power of the emitted rays is of great
importance. Rays with a high penetrating power are also more harmful to the body.
Internal radiation occurs when radiation-emitting substances enter the internal systems
of the human body, for example, through damaged skin layers into the blood,
respiratory organs, lungs and mucous membranes, and digestive organs. In this case,
the radiation lasts as long as the emitting substance is irradiated or as long as it is stored
in the body. Therefore, radioactive substances are especially dangerous when they have
a long decay period and strong radiation. The biological effect of radioactive radiation
is characterized as the ionization of atoms and molecules in the body, which in turn
leads to a change in the composition of various chemical compounds and disruptions
in normal molecular connections. This, in turn, leads to a disruption of the metabolism
in living cells and the failure of biochemical processes in the body. If the effect of high-
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intensity radiation continues for a long time, the death of some cells is observed, and
this ends with the death of some organs, and even the death of the entire organism.
Under the influence of radioactive radiation, a disruption of the general circulatory
system of the body is observed. In this case, the blood circulation rhythm slows down,
the blood’s ability to clot is lost, blood vessels, especially capillary blood vessels,
become fragile, the digestive system is disrupted, a person loses weight, and the body’s
ability to fight external infectious diseases decreases. The effect of radioactive
substances on the hands is not noticeable at first. Over time, the hands become dry,
cracks appear on them, and nails fall off. When alpha and beta rays of radioactive rays
act from the outside, the skin layer of the body can provide sufficient resistance.
However, when these radioactive rays fall on the digestive system, their harmful effects
intensify. Most radioactive substances have the property of accumulating in certain
parts of the body. For example, their accumulation in the liver, kidneys, and bones
quickly disables the entire body.

Some radioactive substances are toxic, their toxicity level is higher than that
of the most dangerous harmful substances. The amount of radioactive substance in the
human body can be estimated by considering the radiation dose to the body [5].
Chronic radiation sickness occurs as a result of repeated low-dose radiation exposure
over years and has a wave-like course.

Changes in the human body exposed to radioactive substances

Table 1
Changes in the human body exposed to radioactive substances
Table 1
Radiation level Clinical signs of the disease Recovery period
First level (mild) increased fatigue, general | After cessation of exposure to
weakness and pain around the | ionizing radiation and

heart, hypotension, functional | appropriate treatment, recovery
disorders of the gastrointestinal | usually occurs within a short
tract, susceptibility to colds and | period of time.

other infectious diseases
Second level (average) | chronic radiation sickness, along | The  disease is  usually
with asthenoneurotic symptoms, | characterized by a long course of
pronounced changes in the | treatment and the inability to
myocardium, moderate disorders | fully recover.

of the gastrointestinal tract
Third degree (severe Bleeding, organic changes in | With long-term treatment, the
internal  organs, and acute | symptoms of the disease can be
manifestations of  hematoma | temporarily slowed down.
diseases.
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- chronic radiation sickness and is characterized by infectious complications with a
progressive course with a continuous course.

Unlike acute radiation sickness, chronic radiation sickness is caused by prolonged
exposure to radiation on the human body. Chronic radiation sickness can occur both in
military situations and when radiation workers do not take precautions.

Symptoms of chronic radiation sickness depend on the amount of radiation,
how it is distributed in the body, and how sensitive the human body is to the effects of
radiation. In this regard, chronic radiation is currently divided into three periods
according to the effect of radiation on the body. The first period is characterized by the
same effect of radiation on the body over a long period of time. The second period
includes cases of exposure to radiation both from the outside and from inside the
person, in which the radiation can have a local effect on a particular organ. The third
period includes types of general and local radiation. The relationship between the
amount of radiation passing through the body and the severity of the disease in chronic
radiation sickness has not been established. There are opinions that if a person who has
received about 1-1.5 grays of radiation does not clearly show symptoms of the disease,
then patients who have received 4-5 grays of radiation have a severe course of radiation
sickness. Chronic radiation sickness begins with a deterioration in the patient’s general
condition. This includes: 1) changes in the autonomic and central nervous system
(neurosis with sleep disorders and memory loss, excessive sweating, etc.). 2) ECG
shows a decrease in tooth voltage, a drop in blood pressure, and heart and vascular
insufficiency with bradycardia; 3) enlargement of the liver, yellowing of the skin and
whites of the eyes; 4) hair loss, thinning of nails, dryness and peeling of the skin; 5)
changes in blood composition; 6) hemorrhages into the subcutaneous and mucous
membranes.

1.6 -

Relative rate

O'80 100 200 300 400 500 600 700

Cumulative dose (mGy)

2- image. cumulative dose (mGy)
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In the mild form of the disease (chronic radiation sickness of the I degree), we
see the changes discussed above. The number of leukocytes in the blood changes. In
this case, it is possible to observe a decrease in the number of leukocytes (up to 3109/1),
a decrease in neutrophils, and an increase in the number of lymphocytes. This form of
the disease is mild, and patients recover by the end of the second month. In the
moderately severe form of the disease, the symptoms of the disease are also diverse. In
addition to the symptom’s characteristic of asthenia and vascular dystonia,
subcutaneous hemorrhages, dysfunction of internal organs, and metabolic disorders
can be observed. The number of erythrocytes and hemoglobin in the blood decreases.
The number of leukocytes and platelets also decreases sharply. In this regard, patients
complain of subcutaneous hemorrhages, bleeding from the gums, nose, and in women
from the uterus. Various trophic changes occur, bones become brittle. Pain appears in
the heart area, and the heart begins to beat slowly (bradycardia). The disease lasts for
years and is aggravated by severe fatigue and infections. Such patients need to be
treated many times. Often, even after this, the patient does not fully recover from the
disease. In severe forms of chronic radiation sickness, there is a bleeding disorder, a
sharp deterioration in the functioning of blood-forming organs, irreversible processes
in the central nervous system and internal organs, and the development of infectious
complications. Severe anemia, a sharp decrease in the number of leukocytes,
granulocytes in the blood, and thrombocytopenia occur. The disease is severe and often
ends in the death of the patient due to bleeding or infectious complications. In some
cases, incomplete remission is observed, characterized by a slight improvement in the
blood composition and the general condition of the patient [6]. Treatment and
prevention of the disease. To prevent the disease, it is necessary to follow safety rules
in places where radiation is used. In such places, the amount of radiation that can affect
the human body should be controlled.

Natural and Artificial Radiation Sources

Fuel cycle
Consumer products

Radionuclides in body

Cosmogenic |

m |nhaled radon - 2 mSv (55%) m Terrestrial - 0.28 mSv (8%)

= Cosmogenic - 0.01 mSv (0.3%) = Cosmic - 0.27 mSv (7%)

= Natural radionuclides in body - 0.38 mSv (1196) = Consumer products - 0.10 mSv (3%)
~ Nuclear fuel cycle - 0.0005 mSv (0.014%) ~ Medical - 0.53 mSv (15%)

1-imaje. Sources of Radiation
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The disease must be treated completely. In mild cases of chronic light sickness,
drugs that invigorate and improve nervous activity (ginseng, lemongrass,
eleutherococcus, etc.), vitamins, and minor tranquilizers are prescribed. In moderate
cases of the disease, in addition to the above drugs, drugs that improve the functioning
of the central nervous system, stimulate the production of blood and leukocytes, and
stop blood clotting, antibiotics, blood and its components are used. Severe cases of
chronic light sickness require long-term and persistent treatment. The main attention is
paid to improving the blood condition (transfusion of erythrocytes, leukocytes, and
platelets into the blood), combating infectious complications (drugs that kill bacteria,
gamma globulin, etc.)._Acute radiation sickness is a general disease of the body and
occurs as a result of exposure to a radiation dose of 1 Gy (100 rad) or more. The degree
of exposure to ionizing radiation depends on its amount, that is, how much radiation
has passed through the body. The unit of radiation exposure to living tissue is the gray
(Gr), 1 gris equal to 100 rad.

Currently, it is accepted to divide the clinical manifestations and course of
acute radiation sickness into four stages: mild, moderate, severe and very severe. Mild
type of the disease; 1-2 Gr; moderate type; 2-4 Gr; severe type; 4-6 Gr; very severe
type; radiation above 6 Gr occurs [7]. At a dose of radiation of 1-10 Gr, the body is
mainly damaged by carbon, therefore this type of acute radiation sickness is called the
carbon type. When a person receives radiation at a dose of 20 Gr and above, in addition
to the blood-forming organs, the intestinal epithelium is also damaged. When the
intestine is damaged, serious changes in the blood-forming organs may not occur, but
those who are damaged quickly die. When a person receives very large doses of
radiation, a toxemic and cerebral type of acute radiation sickness develops, in which
the irradiated person dies after a few hours, sometimes a day. One of the unique aspects
of acute light sickness is its cyclical nature. Four periods are distinguished [8, 9]:

- the initial period or the period of the body’s primary reaction to radiation,

- the latent period or the period of clinical calm,

- the period of exacerbation or the period when all the symptoms of the disease appear,
- the period of recovery.
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Annotatsiya. Har xil moylardan plastifikator va stabilizator sifatida
foydalanish va o ‘rganish. Sintez sharoitiga garab turli nisbatlarda moddalarni qushib
ularni,hosilalarini urganishdagi miqdorini aniglab aralashmasini hosil bo ‘lishi
ko ‘rsatiladi . Turli xil moylarda optimal sharoitlarda,tajriba olib borish.
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SYNTHESIS OF SECONDARY PLASTICIZER FOR POLYVINYL
CHLORIDE BASED ON VARIOUS VEGETABLE OILS
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Abstract: The use and study of various oils as plasticizers and stabilizers. It is
shown that the substances are added in different proportions depending on the
synthesis conditions and the amount of their derivatives in the mixture is determined.
Experiments are carried out under optimal conditions on various oils.

Key words: Epoxidation of various oils, ammonium salts, hydrogen peroxide.

Kirish.

Hozirgi vaqtda yog‘lar (moylash materiallari) sifatida epoksidlangan o‘simlik
yog*‘1 hosilalarini ishlatishning ko‘p sabablari bor. Epoksidlar katta sanoat qiziqishiga
ega, chunki ular polimerlar, yopishtiruvchi moddalar, polimerlar va boshga
materiallarni ishlab chigarish uchun oralig birikmalardir[1].

O‘tgan 30 yil mobaynida dunyodagi ekologik vaziyatning yomonlasshuvi tufayli
qazilma yoqilg‘ining o‘rnini xom ashyoning qayta tiklanadigan manbalari bilan
almashtirish tendensiyasi kuzatildi. Neft va gaz-kimyo ishlab chigarish mahsulotlari,
xalq xo‘jaligining ko‘plab tarmogqlarida va ijtimoiy-igtisodiy rivojlanishning turli
sohalarida aholining ehtiyojlarini etarli darajada gondirishlariga garamay, toksiklik va
parchalana olmaslik kabi kamchiliklarga ega, shuning uchun ishlatilgandan so‘ng, ular
tuproqda o‘n yillar davomida to‘planadi. Hozirgi vaqtda jarayonlar. "Yashil kimyo",
uning vazifasi atrof-muhitga foydali ta’sir ko‘rsatadigan kimyoviy-texnologik
jarayonlarni takomillashtirishdir [2]. Asosan, bunday texnologiyalar uglevodorod
xomashyosi zaxiralari yo‘q yoki cheklangan, shuningdek, biomassa zaxiralari katta
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bo‘lgan hududlarda (Shimoliy va Lotin Amerikasi mamlakatlari, Evropa Ittifoqi,
Janubi-Sharqiy Osiyo, ba’zi Afrika mamlakatlari) ishlab chiqilmogda. Ishning
dolzarbligi shundan iboratki, Rossiya hukumati tomonidan tovarlar va texnologiyalar
importini almashtirish kursi tashkil etilganligi sababli, biologik parchalanadigan
ekologik toza materiallarni olish texnologiyasini ishlab chigish va takomillashtirish
zarurati tug‘ulmoqda. Qayta tiklanadigan xom ashyo manbalaridan biri (biomassa) -
o‘simlik va hayvon yog‘lari va ularning hosilalari epoksidlash hozirda dolzarb
mvzulardan biri bo‘lib kelmoqda. Dizel yoqilg‘isiga qo‘shimcha sifatida keng
qo‘llaniladigan yog* kislotali alkil esterlaridan foydalanish alohida qiziqish uyg‘otadi.

Xususan, yuqori uglerod yepoksi kislotalar polimer ishlab chigarish jarayonida
plastifikatorlar va stabilizatorlar sifatida to‘g‘ridan-to‘g‘ri ishlatiladi[3]. O‘simlik
moylariga asoslangan moylash materiallarining boshqa afzalliklari yugori molekulyar
og‘irligi va yuqori yopishqoqligi tufayli past o‘zgaruvchanlikdir. Harorat o‘zgarishiga
bog‘liq emas[4]. Ushbu ishda epoksidlangan kungabogar yog‘i va uning hosilalarini -
epoksidlangan metil va izopropil efirlar, shuningdek, kungabogar yog‘ining
to‘yinmagan yog‘li kislotalarining monoyetanolamidlari ishlatilgan[5].

Tajribaviy gism.

Ushbu tadgigot ishida kungabogar moyi,chumoli kislota,vodorod peroksid
disterlangan suv natriy gidrokarbonat suvli eritmasi ishlatilgan, tadgiqotda oksidlangan
oleyn kislota (oleks) shuningdek, ko‘p tonnali o‘simlik yog‘lari, kungaboqar, zig‘ir
urug‘i va soya yog‘lari oksidlanish, epoksidlanish jarayoni o‘rganiladi. Oksidlanish
uchun sirka kislota chumoli kislotaga asoslangan yuzaki kislotalardan foydalanib
boshlangich kislotalarni vodorod peroksid bilan komponentlarning boshga nisbatida
aralashtirish, doyimiy aralashtirish bilan amalga oshiriladi. Gidroperoksid
birikmalarining parchalanishi natijasida aldigidradlar va epoksidlar hosil bo‘ladi.
Vodorod peroksid peroksidlarning eng oddiy vakili, metall ta’mga ega rangsiz
suyuqglik, alkagolda va efirda cheksiz migdorda eriydi, konsentrlangan suvli eritmlari
portlovchi moddadir, vodorod peroksid yaxshi hal giluvchi hisoblanadi u suvdan
beqaror kislota gidrat shaklda ajralib cho‘kadi, zichligi 1,4 g/sm3 kislotaning ajralish
konstantasi 12,65 vodorod peroksid Buning uchun stakan kungaboqar yog‘i 70 g va 6g
chumoli kislota solindi. 200 ayl/min tezligida aralashtirib turgan holda stakan sekin
qizdirildi va 30 dagigadan so‘ng vodorod peroksid 35 foizlisidan 26 g solindi.
Temperatura 85°C da 4 soat ushlab turildi.Vodorod peroksid 8 gr solindi. So‘ngra
reaksion aralashmaga 3 soatdan so‘ng yana aralashtirib turgan holda vodorod peroksid
solindi va aralashtirib turildi. Olingan aralashma tindirilib 10 foiz li natriy
gidrokarbonat suvli eritmasi bilan yuvilib, ajratish varonkasida ajratildi. Organik faza
distillangan suv bilan yuvildi. Organik fazaga aralashgan suv vakuum yordamida
ajratib olinib yog*‘ quritildi. Olingan natijaning Roman spektr tahlillari o‘rganildi.
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1-rasm. Epoksidlangan kungaboqar yog‘ining tetrabutiltitanat ishtirokida
polikarbonat sintezi
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Epoksidlangan kungabogar moyining Roman spektri tahlili

Quyidagi 2-rasmda epoksidlangan kungabogar moyining Roman spektri tahlilidan
shuni kuzatish mumkinki chastotasida S-N guruhlarining tebranishlarini, 2852-2922-
295 sm-1sohalarda yesa SN3 va SN2 guruhlarining tebranishlarini, 1741sm-1 sohada
S=0 bog‘ining tebranishlarini, 1417sm-1 sohada N=0O bog‘ining yutilishini, 1379sm-
1sohada NO3-bog‘ining tebranishlarini, 842sm-1 sohada S-N bog‘larining
tebranishlarini kuzatishimiz mumkin.
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Quyidagi 1-jadvalda kungaboqar yog‘idagi yod va kislota soni aniglangan.
Epoksidlangan yog‘ning yod sonini aniqlash

Moylarni epoksidlash jadvali. Yod soni
Turli xil moy 123,6
Moy + peroksid vodorod + chumoli kislota+natriy gidrokarbanat(suvli
eritma)+ karbanat angidrid gazi 116,8
3s,70°S

Moy+peroksid vodorod + chumoli kislota+natriy gidrokarbanat(suvli
eritma)+ karbonat angidrid gazi
+ tetrametil ammoniy bramid
24s, 130-140 °S

118

Yugoridagi jadvaldan kelib chiqgadiki, kunbagor moyining o‘zi namuna sifatida
o‘rganilganda uning yod soni 124,6 ga tengligi va unga ishlov berilganda esa bu
ko‘rsatkichlar pasayganligini ko‘rishimiz mumkin. O‘simlik yog‘iga peroksid
vodorod, chumoli kislota, natriy gidrokarbanatning suvli eritmasi va karbanat angidrid
bilan ishlov berilganda undagi yod soni 117, 8 ga o‘zgargani aniglandi. Ishlov berilgan
o‘simlik yog‘iga katalizator ta’siri o‘rganilganda esa undagi yod soni 117 ga tengligi
aniglandi. Olib borilgan ilmiy izlanish natijasida shuni aytish mumkinki o‘simlik
yog‘iga ishlov berilgandan so‘ng uning yod soni kamayganiga erishildi.

O‘simlik yog°‘larining epoksidlanish darajasi oleoksnikidan ancha past bo‘ladi, bu
oksidlanish jarayonining "katalizatori" bo‘lgan ko‘p miqdordagi ko‘p to‘yinmagan
kislotalarni oz ichiga olgan yog‘lardagi to‘yinmagan bog‘lanishlarning yuqori darajada
oksidlanishiga bog‘liqdir.

Kungabogar yog‘ining oksidlanish mahsulotlarida aldegid va epoksi guruhlarining
nisbatan yuqori bo‘lishi, uning asosida yog‘ni terish uchun materiallar olish istigbolli
ekanligini ko‘rsatadi.

Xulosa

Olingan analiz natijalari tahlilidan shuni xulosa qilish mumkinki, o‘simlik yog‘iga
ishlov berish natijasida yod sonini pasayishi Ba 1Q spektr analizida kerakli yutilish
chastotalariga ega bo‘lgan guruhlar mavjudligi ko‘rildi. Bajarilgan ilmiy tadqiqot
ishlaridan kutilgan natijaga erishildi.
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The history of thioethers (or organic sulfides) is linked to the development of
organic chemistry, and they have played an important role in many chemical research
and synthesis processes. In the 1850s, scientists began to study sulfur compounds,
thioethers. An important discovery was made using the structure and use of thioethers.
The first information about thioethers appeared in the mid-19th century. At that time,
scientists were interested in studying organic compounds and determining their
properties. By the end of the 19th century, systematic analytical methods had
developed in organic chemistry, which allowed for a greater understanding of the
structure and chemical properties of thioethers.

In organic chemistry, organic sulfides or thioethers are organosulfur compounds
that have an R-S bond. Sulfides are considered the "sulfur equivalent™ of esters. The
oxygen atom in the ether can be replaced with S to form thioethers. They are organic
compounds represented by the formula R-S-R’ and contain a sulfide (S) atom.
Thioethers are synthesized by reactions of alkyl or aryl-substituted thiol (R-SH) and
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alkyl halides (R’-X). These compounds are often related to their physical appearance
and qualitative properties and biological processes. Thioethers are organic compounds
that contain a sulfide (R-S-R’) bond between two carbon atoms. The physical
properties of thioethers depend on their structure and other factors.

Thioethers can be in liquid or gaseous form. Most of them are flammable at room
temperature. They often have a characteristic odor, and some may be strongly odorous.
They are often soluble in organic solvents. It is poorly soluble in thioethers, but soluble
In many organic solvents, such as ethanol and gasoline. The increasing molecular
weight and point interactions of thioesters depend on their mass and structure.
Thioethers generally have lower boiling points than alkyl ethers. They are nonpolar
compounds, which makes them capable of participating in many organic reactions.
Organic sulfides can participate in various reactions, such as oxidation and alkylation
processes. Short-chain thioethers are more volatile and have lower melting points,
while long-chain thioethers can be more rigid or viscous as a reinforcement. Thioethers
are subject to physical modifications and substituents, which makes them useful in
various fields, including the chemical industry and pharmaceuticals.

The structure of thioethers is affected by their reactivity. Their useful part is the
sulfide bond (S), which makes them sensitive to acids and bases. Thioethers can
participate in many organic reactions. The origin of thioethers depends on their
structure and additions. Thioethers can react with strong oxidizing agents. Some
thioesters can be oxidized to sulfate or sulfonic acid. For example, they can react with
peroxides or other oxidants to form sulfones or sulfoxides. Thioethers can react with
alkyl halides to form new thioethers and participate in the alkylation process.
Thioethers are good nucleophiles, so they can interact with electrophiles to form new
bonds. They can react with, for example, alkyl halides or carbonyl compounds.
Thioethers are chemically stable in most cases, and they are resistant to most organic
reaction conditions. They can be hydrolyzed in the presence of strong acids or bases.
Under strongly acidic or basic conditions, thioesters can hydrolyze to form aliphatic or
aromatic sulfonic acids. Thioethers can interact with sulfides to form new compounds
or sulfones. The origin of thioesters depends on their molecular structure and
substituents, which creates their application patterns in various processes. The
physicochemical properties of thioethers depend on the product and structure of the
alkyl group in the compound. Their points and the achieved points are in accordance
with the strength of the bond without problems.

Thioethers are useful synthetic intermediates in many applications in the organic
and pharmaceutical industries. Sulfides are used as antioxidants and motor stabilizers,
and as pharmaceutical solvents. Some synthetic di- and polysulfides are important to
large industries, such as polysulfide rubbers (thiocols). Thus, tetramethylthiuram
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disulfide is used for vulcanizing rubbers. Oil sulfide can be used as a scavenger,
oxidizing gases (oxygen, nitrogen oxides, etc.) are industrial oxides, air pollutants. This
produces sulfoxides and sulfones, which can also find practical support. Sulfides are
like precious metal extractors. Without sulfur compounds, oil cannot be produced and
precious metals cannot be extracted. As an extractor for sulfur engine. The fuel has a
high silver content. Silver, mercury, platinum dissolved in organic solvents from
dialkyl sulfides are active participants. Investigation conducted at the level of aromatic
feeds. This is due to the decrease in the availability of the sulfur atom in aromatic
systems and therefore the energy level of complexation. Also, petroleum sulfides, when
added to aircraft fuel at a concentration of 0.05-0.25%, improve the antioxidant
capacity of the fuel.
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RADIOAKTIV NURLARDAN HIMOYALANISH USULLARINI ISHLAB
CHIQISH VA OQIBATLARINI KAMAYTIRISH

D.M.Raxmatova., SH.SH.Jumanazarov., D.O.Nizamova.
Toshkent davlat texnika universiteti

Annotatsiya. Radioaktiv nurlardan himoyalanish usullarini ishlab chigish juda
muhim va dolzarb mavzu hisoblanadi, chunki radiatsiya turli xil sohalarda ishlatiladi.
Radiatsion xavfdan himoyalanish insoniyat uchun juda muhim vazifadir. Hozirgi
kunda turli usullar va texnologiyalar ishlab chigilmoqgda, lekin bu soha doimo
rivojlanishga muhtojdir. Yadro texnologiyalaridan xavfsiz foydalanish, yuqori
samarali himoya materiallarining ishlab chiqilishi va ekologik xavfsizlikni ta ‘minlash
radiatsiya xavfini kamaytirish uchun muhim yo ‘nalishlardir. Radiatsiya ekologik
tizimlarga, inson salomatligiga va tabiatga jiddiy tahdid solishi mumkin. Shuning
uchun uni to‘g‘ri boshqarish, xavfsiz saqlash va zararni kamaytirish uchun keng
gamrovli choralar ko ‘rish zarur. Yadro texnologiyalaridan foydalanishda, xalgaro
hamkorlik va ilg ‘or texnologiyalarning roli alohida ahamiyatga ega bo ‘lib, kelajakda
radiatsiyadan himoya qilish yanada samarali bo ‘lishi kutilmogda.

Kalit so‘zlar: yadroviy avariyalar, radiatsiya xavfi, utilizatsiya, reaktorlar,
chiqgindi.

Annotation. The development of methods for protection against radioactive
radiation is an important and relevant topic because radiation is used in various fields.
Protection from radiation hazards is a critical task for humanity. Nowadays, various
methods and technologies are being developed, but this field always requires further
progress. Safe use of nuclear technologies, the development of highly effective
protective materials, and ensuring ecological safety are essential directions for
reducing radiation hazards. Radiation can pose a serious threat to ecological systems,
human health, and nature. Therefore, it is necessary to take comprehensive measures
to manage it properly, ensure safe storage, and minimize harm. In the use of nuclear
technologies, international cooperation and advanced technologies play a crucial role,
and in the future, radiation protection is expected to become more effective.

Key words: nuclear accidents, radiation hazards, disposal, reactors, waste.
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Radiatsiya-bu energiyaning uzatish shakli bo‘lib, ionlashuvchi va ionlanmagan
turlarga bo‘linadi. lonlashuvchi radiatsiya (alfa, beta, gamma) jonli organizmlarga
zarar yetkazishi mumkin. Uning ta’siri organizm hujayralariga ionlashtirish orqali
o‘zgarishlar kiritadi, bu esa 0‘z navbatida saraton kasalliklariga olib kelishi mumkin.
Shuning uchun radiatsiyadan himoyalanishning samarali usullarini ishlab chigish juda
zarur. Radiatsiya inson salomatligiga va atrof-muhitga salbiy ta’sir ko‘rsatishi
mumkin. Shuning uchun, radiaktiv nurlardan himoyalanish va ularning ogibatlarini
kamaytirish juda muhimdir. Hozirgi kunda ilm-fan va texnologiyalar sohasida bu
masalalar bo‘yicha bir gancha yangi usullar ishlab chigilmoqda. Quyidagi maqolada
radiatsion xavflarni kamaytirish va himoyalanish usullarining asosiy yo‘nalishlari
ko‘rib chiqiladi.

Radiatsiyadan himoyalanishning asosiy usullari - Radiatsiya xavfidan himoya
gilishda quyidagi asosiy prinsiplarga amal gilinadi:

Masofa: Radiatsiya manbasidan uzoglashish orgali nurlanishni kamaytirish
mumkin. Radiatsiya darajasini kamaytirishning eng oddiy va samarali usuli — bu
radiatsiya manbasidan masofani oshirishdir. Masofa oshgan sayin, radiatsiya ta’siri
sezilarli darajada kamayadi. Bu, aynigsa, gamma va beta nurlari uchun juda samarali
usuldir. Masofa va radiatsiya darajasi o‘rtasidagi bog‘liglik "kengayish qonuni"
(inverse square law) orqali tasvirlanadi: masofa ikki baravar oshsa, radiatsiya dozi to‘rt
baravar kamayadi.

Vaqtni qisgartirish: Radiatsiya ta’sirida o‘tkaziladigan vaqtni qisqartirish orgali
xavini kamaytirish. Radiatsiya manbasi bilan o‘tkaziladigan vaqtni qisqartirish
radiatsiya dozasini kamaytirishga yordam beradi. Agar inson radiatsiya manbai
yaqinida qisqa vaqt davomida bo‘lsa, uning olingan radiatsiya dozi past bo‘ladi. Shu
sababli, radiatsion xavf ostida ishlovchi shaxslar uchun o‘tkaziladigan vaqtni
minimumga tushirish, xavfni kamaytirishning muhim usuli hisoblanadi.

Himoya materiallari: Radiatsiya manbasidan organizmni himoya qilish uchun
turli materiallar, masalan, beton, svint, plastika va boshgalar ishlatiladi. Radiatsiyadan
himoya qilish uchun materiallar ishlatiladi, bu materiallar nurlarning o‘tishini
to‘xtatishi yoki ularni so‘rishi kerak. Himoya materiallari turli radiatsiya turlariga
garab tanlanadi:

- Alfa nurlari: Alfa nurlari juda kam o‘tkazuvchan bo‘lib, ularni qog‘oz yoki teri
orqali to‘xtatish mumkin.

- Beta nurlari: Beta nurlarini himoya qilish uchun o‘rtacha qalinlikdagi materiallar
(masalan, alyuminiy yoki plastmassa) ishlatiladi.

- Gamma nurlari: Gamma nurlari eng xavfli bo‘lib, ularni to‘xtatish uchun galin
beton, svint yoki boshqa og‘ir materiallar ishlatiladi.
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2-rasm. Alfa, beta, gamma nurlari

Konsentratsiya va tarkibni nazorat gilish: Radiatsion materiallar va chigindilarni
saglash va ularni muhofaza qgilishda maxsus to‘siglar va saqlash joylari ishlatiladi.
Yadro reaktorlarida va boshqga radiatsiya bilan ishlovchi inshootlarda chigindilarni
to‘g‘ri saqlash va ularning chiqishini to‘xtatish uchun maxsus strukturalar quriladi. Bu,
atrof-muhitga chigarilishi mumkin bo‘lgan radiatsiyaning miqdorini kamaytirishga
yordam beradi.

Individual himoya vositalari: Radiatsion xavf ostida ishlovchi shaxslar uchun
maxsus himoya kiyimlari ishlab chigilgan. Bu kiyimlar gamma, beta va alfa nurlariga
garshi himoya qgiladi. Shuningdek, radiatsiyadan himoya qiluvchi maxsus qo‘lqoplar,
nafas olish niqoblari va ko‘zoynaklar ham mavjud. Ushbu vositalar radiatsiya
manbasidan to‘g‘ridan-to‘g‘ri ta’sirni kamaytiradi.

Monitoring va nazorat gilish: Radiatsiya darajasini doimiy ravishda o‘lchash va
nazorat qilish orqali xavf darajasini aniq belgilash va o‘zgargan vaziyatga tezda javob
berish mumkin. Radiatsion xavfni kamaytirish uchun ilg‘or monitoring tizimlari, shu
jumladan, detektorlar va o‘Ichovlar ishlatiladi. Bu tizimlar, shuningdek, yuqori dozali
radiatsiya hududlarining tezda aniqlanishi va xavfsiz hududlarga ko‘chirishni
ta’minlaydi.
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Radiatsiya dozasini boshgarish: Radiatsiya ta’siri davomida xavfsizlikni
ta’minlash uchun to‘g‘ri dozalar hisoblanadi. Agar ishchilar yuqori radiatsiya
darajasiga duchor bo‘lsalar, ularning yillik dozasi cheklanishi kerak. Radiatsiya
ta’sirining xavfsiz chegaralarini belgilash va dozalashni nazorat qilish orqali xavfni
kamaytirish mumkin. Radiatsiyadan himoyalanish uchun bir nechta asosiy usullar
mavjud, bular masofaning oshirilishi, vaqtni gisgartirish, himoya materiallarining
ishlatilishi, chigindilarni to‘g‘ri saglash, shuningdek, monitoring va individual himoya
vositalari. Ushbu usullar birgalikda radiatsion xavfni kamaytirishga yordam beradi va
inson salomatligi va atrof-muhitni saglashga xizmat giladi.

-Yadro reaktorlaridan himoya qilish - yadro reaktorlarida ishlovchi xodimlar
uchun eng samarali himoya materiallari va texnologiyalar ishlab chigilmoqda.
Reaktorlar atrofidagi maxsus himoya devorlari gamma va beta nurlarini yutish uchun
ishlatiladi. Yadro stansiyalarida xavfsizlikni ta’minlash uchun avtomatlashtirilgan
monitoring tizimlari va doimiy nazorat mexanizmlari joriy etilgan. Yadro
reaktorlaridan himoya qilish juda muhim bo‘lib, bu yerda ishlovchi xodimlar va atrof-
muhitni radiatsion xavfdan himoya qgilish uchun bir gator samarali texnologiyalar va
materiallar ishlab chigilgan. Yadro energiyasi ishlab chigarishda xavfsizlikni
ta’minlash uchun turli usullar, himoya materiallari va zamonaviy texnologiyalar
go‘llaniladi.

1-rasm. Yadro reaktorlari

-Yadro reaktorlarining tuzilishi va xavfsizlik tizimi yadro reaktorlarining asosi
- bu reaktor yadro yadroboji (nuclear reactor core), bu erda yadro reaktsiyasi (zanjir
reaktsiyasi) amalga oshadi. Ushbu jarayon davomida issiglik va radiatsiya hosil
bo‘ladi, shuning uchun reaktorlar mustahkam himoya tizimlariga ega bo‘lishi kerak.
Yadro reaktorlari xavfsiz ishlashini ta’minlash uchun quyidagi asosiy himoya usullari
qo‘llaniladi:

-Himoya devorlari va materiallar yadro reaktorlarini himoya qilish uchun bir
nechta turli materiallar va devorlar ishlatiladi. Ushbu himoya tizimlari reaktor
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yadrosidan chiqayotgan gamma va beta nurlarini so‘rish va yutish uchun
mo‘ljallangan.

- Beton devorlar: Reaktor atrofidagi devorlar, odatda, galin beton materialidan
yasaladi. Beton, gamma nurlarini to‘xtatishda samarali hisoblanadi. Reaktor
yadrosining radiatsiya ta’sirini kamaytirish uchun beton devorlar kerakli qalinlikka ega
bo‘lishi kerak.

- Svint: Svint, gamma nurlarini so‘rish uchun ishlatiladigan og‘ir materialdir.
Svint materiallari reaktorlarning ba’zi qismlarida qo‘llaniladi, chunki u gamma
nurlarini yaxshi yutadi va xavfsizlikni ta’minlaydi.

- Plastmassa va alyuminiy: Beta nurlaridan himoya qilish uchun o‘rtacha
galinlikdagi materiallar, masalan, plastmassa yoki alyuminiy ishlatiladi. Beta nurlari
juda o‘tkazuvchan bo‘lmagan materiallar orqali samarali tarzda to‘xtatilishi mumkin.

-Avtomatlashtirilgan monitoring tizimlari yadro stansiyalarida xavfsizlikni
ta’minlash uchun avtomatlashtirilgan monitoring tizimlari joriy etilgan. Ushbu tizimlar
reaktorlar va ularning atrofidagi radiatsiya darajasini doimiy ravishda kuzatib boradi
va xavfli holatlarni oldindan aniglash imkonini beradi.

- Radiatsiya darajasini o‘lchash: Yadro stansiyasining turli gqismlarida radiatsiya
detektorlari va o‘lchov qurilmalari o‘rnatiladi, bu esa tizimga radiatsiya darajasini real
vaqt rejimida kuzatib borishga imkon beradi.

- Texnik xatoliklarni aniglash: Avtomatlashtirilgan tizimlar yordamida reaktor
tizimidagi nosozliklar tezda aniqlanadi va xavfsizlik choralari qo‘llanadi. Bu tizimlar
yadro reaktorlarining xavfsiz ishlashini ta’minlashda muhim rol o‘ynaydi.

Reaktorlar ishlashining xavfsizligi uchun ularni boshgarish va nazorat qgilish juda
muhimdir. Bu jarayonda quyidagi tizimlar ishlatiladi.

- Boshgaruv tizimlari: Reaktorlarni boshqarishda ko‘plab ilg‘or texnologiyalar va
tizimlar qo‘llaniladi, masalan, boshgaruv elementlari (neutron absorber) yordamida
zanjir reaktsiyasining tezligini boshgarish. Bu tizimlar reaktor xavfsizligini
ta’minlashda muhim ahamiyatga ega.

- Zaxira energiya manbalari: Yadro reaktorlarida energiya ta’minoti uzilsa,
zaxira energiya manbalari ishlaydi. Bu zaxira tizimlar reaktorning xavfsiz ishlashini
davom ettiradi va yadro stansiyasining ishdan chiqishini oldini oladi.

Radiatsiya manbalaridan chigindilarni utilizatsiya qilish - radiatsiya
manbalaridan chiqqan chiqindilarni to‘g‘ri saqlash va utilizatsiya qilish radiatsiya
xavfini kamaytirishning muhim gismidir. Yadro chigindilari maxsus saglash joylariga
qo‘yiladi va bu joylarda radiatsiya darajasi doimiy ravishda nazorat qilinadi.
Chigindilarni gayta ishlash va xavfsiz saglash uchun maxsus texnologiyalar ishlab
chigilmoqda.
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3-rasm. Yadro chigindilari

Tibbiy radiatsiya xavfini kamaytirish - tibbiyotda rentgen nurlari va kompyuter
tomografiyasi (KT) kabi texnologiyalar keng qo‘llaniladi. Biroq, bu protseduralar
radiatsiya manbalari bo‘lib, bemorlar va tibbiyot xodimlari uchun xavf tug‘dirishi
mumkin. Shuning uchun tibbiy radiatsiya dozasini minimal darajaga tushirishga
garatilgan maxsus usullar ishlab chigilgan. Masalan, yangi avlod rentgen uskunalari
yugqori aniqlikdagi tasvirlarni olish bilan birga, past radiatsiya dozasini ta’minlaydi.

Beta va Gamma nurlardan himoya qilish - beta nurlari orgali himoya gilish uchun
o‘rtacha qalinlikdagi materiallar (masalan, plastmassa yoki alyuminiy) ishlatiladi.
Gamma nurlari esa chuqurroq Kirib, kuchli himoya materiallarini talab giladi. Gamma
nurlaridan himoya qilish uchun, asosan, beton, svint yoki boshqa og‘ir materiallar
ishlatiladi. Bu materiallar radiatsiyaning o‘zgarishsiz o‘tishini ta’minlaydi.

Alfa nurlaridan himoya qilish - alfa nurlari kam o‘tkazuvchan bo‘lib, fagat juda
nozik materiallar (masalan, qog‘oz yoki inson terisi) orqali so‘riladi. Alfa nurlaridan
himoya qilish uchun ko‘pincha materiallarning galinligi minimal bo‘lishi mumkin,
ammo ularni tashqi muhitga chigmasligini ta’minlash zarur.

Ekologik xavf va radiatsion chigindilarni boshqarish - radiatsiya bilan ishlovchi
sanoat korxonalari va yadro stansiyalaridan chiqadigan chiqindilar tabiatga salbiy ta’sir
ko‘rsatishi mumkin. Shuning uchun, chigindilarni to‘g‘ri saqlash, yadro chiqindilarini
maxsus saglash joylarida saqglash va gayta ishlash texnologiyalarini rivojlantirish zarur.
Bu sohada ekologik xavfni kamaytirish uchun xalgaro hamkorlik muhim ahamiyatga
ega.

Xalgaro xavfsizlik me ’yorlari va hamkorlik - radiatsion xavfdan himoyalanishda
xalgaro hamkorlik alohida ahamiyatga ega. Yadro texnologiyalaridan foydalanishda
xavfsizlik standartlarini belgilovchi tashkilotlar, masalan, Xalgaro Atom Energetikasi
Agentligi (IAEA) va Birlashgan Millatlar Tashkiloti (BMT) mavjud. Ular xavfsizlikni
ta’minlash va radiatsiya xavfini kamaytirish uchun global darajada hamkorlik
gilishadi. Kelajakda radiatsiyadan himoya gilishni yanada samarali gilish uchun yangi
texnologiyalar ishlab chigilishi kutilmogda. Nanoteknologiyalar va bio-materyallar,
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shuningdek, yuqgori samarali himoya materiallari radiatsion xavfni kamaytirishda
yordam bDberadi. Yangi avlod energiya manbalari va innovatsion texnologiyalar
radiatsiyaga qarshi kurashishda muhim rol o‘ynashi mumdkin.

Radiatsiya ekologik tizimlarga, inson salomatligiga va tabiatga jiddiy tahdid
solishi mumkin. Shuning uchun uni to‘g‘ri boshqarish, xavfsiz saglash va zararni
kamaytirish uchun keng qamrovli choralar ko‘rish zarur. Yadro texnologiyalaridan
foydalanishda, xalqaro hamkorlik va ilg‘or texnologiyalarning roli alohida ahamiyatga
ega bo‘lib, kelajakda radiatsiyadan himoya qilish yanada samarali bo‘lishi kutilmoqgda.
Radiatsion xavfdan himoya qilish va uning ogibatlarini kamaytirish sohasida doimiy
rivojlanish zarur. Yadro texnologiyalaridan xavfsiz foydalanish, samarali himoya
materiallari ishlab chigish va ekologik xavfsizlikni ta’minlash radiatsiya xavfini
kamaytirishning muhim yo‘nalishlaridir. Yangi texnologiyalar va xalqaro hamkorlik
orqali, kelajakda radiatsiyadan himoya qilish yanada samarali va xavfsiz bo‘lishi
mumekin.
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MEHNAT MUHOFAZASI VA INNOVATSION YONDASHUV
(O*ZBEKISTON SANOAT KORXONALARI MISOLIDA)

PhD, Dotsent; Karimova Kamola Bahodirovna,
Talaba; Pardaqulov Asliddin Farxod o‘g‘li
Islom Karimov nomidagi Toshkent Davlat texnika universiteti

Annotatsiya: O zbekiston sanoat korxonalarida mehnat muhofazasini
ta’minlashda innovatsion yondashuviarning ahamiyati tahlil qilinadi. Xavfsizlik
tizimlarining zamonaviy texnologiyalar bilan uyg ‘unlashuvi, robotlashtirish va
biometrik nazorat kabi usullar misolida muhofaza samaradorligi oshirilishi ko ‘rsatib
beriladi. O zbekiston sanoat tarmoqlaridan aniq misollar orqali innovatsiyalarning
amaliy natijalari tahlil gilinadi.

Kalit so‘zlar: mehnat muhofazasi, innovatsion texnologiyalar, sanoat
korxonalari, xavfsizlik tizimlari, sun’iy intellekt, ekologik innovatsiyalar, risk tahlili.

O‘zbekiston sanoat korxonalari iqtisodiy rivojlanish jarayonida modernizatsiya va
innovatsiyalarga tobora ko‘proq e’tibor qaratmoqda. Ishlab chiqarish jarayonlarining
murakkablashuvi va yangi texnologiyalarning joriy etilishi mehnat xavfsizligini
ta’minlashda innovatsion yondashuvlarni talab etadi.Innovatsiyalar korxonalarda
nafaqat ishlab chiqarish samaradorligini oshiradi, balki inson omiliga bog‘liq xavflarni
kamaytirishga ham yordam beradi. Aynigsa, og‘ir sanoat, kimyo va tog‘-kon sanoatida
bu masala yanada dolzarb hisoblanadi. Xodimlarning hayoti va salomatligini himoya
qilish uchun zamonaviy yondashuvlar kerak bo‘ladi.

So‘nggi yillarda olib borilgan tadqiqotlar shuni ko‘rsatadiki, O‘zbekiston sanoat
korxonalarida mehnat muhofazasini yaxshilash uchun innovatsion texnologiyalar joriy
etilishi zarur. "O‘zbekneftgaz" va "Navoiy kon-metallurgiya kombinati"da aqlli
sensorlar, videokuzatuv tizimlari va avtomatlashtirilgan xavfsizlik tizimlari joriy
etilmoqda.

Shuningdek, Toshkentdagi  texnoparklarda  robotlashtirilgan  jarayonlar
texnologiyalari xavfni kamaytirish va ish jarayonlarini samaraliroq qilishda
muvaffaqiyatli tatbiq etilmoqda. Mehnat muhofazasi ishchilarning hayoti va sog‘lig‘ini
saqlash, jarohatlar va baxtsiz hodisalarni oldini olishga qaratilgan chora-tadbirlar
majmuasidir. Zamonaviy sanoatda ish jarayonlari murakkablashib, xavf-xatarlar oshib
bormoqda. Shu bois, bu sohada innovatsiyalar tehnologiyalarni joriy etish zarur.
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Ragamli monitoring Robotlashtirish Aqlli himoya vositalari VR treninglar
Innovatsion texnologiyalar

Yangi innovatsion korxonalar O‘zbekiston bo‘ylab bir gator yangi innovatsion
korxonalar tashkil etilmogda. Jumladan:
-"Toshkent Metallurgiya Zavodi" — yuqori texnologiyali issiqlik ishlov berish va
avtomatlashtirilgan xavfsizlik nazorati tizimlari bilan jihozlangan.
-"Angren quvurlar zavodi" — zamonaviy energiya tejamkor texnologiyalar va ekologik
xavfsiz ishlab chiqarish liniyalari bilan innovatsiyalashgan.
-"Buxoro neftni qayta ishlash zavodi" — ragamlashtirish va avtomatlashtirilgan
xavfsizlik tizimlarini joriy etish orqali ishlab chiqarish jarayonlarini optimallashtirgan.
- Tadqgiqot metodologiyasi Tadqiqotda tahliliy va qiyosiy metodlar qo‘llanildi.
O‘zbekistonning yirik sanoat korxonalari faoliyati misolida innovatsion
texnologiyalarning mehnat muhofazasiga ta’siri o‘rganildi. Ma’lumotlar ochiq
manbalar, sanoat korxonalari hisobotlari va joylardagi kuzatuvlar asosida tahlil qilindi.
Innovatsion yondashuvlarning afzalliklari
-Xavfsizlik darajasi oshadi: Xodimlar real vaqtda xavfdan ogohlantiriladi.
-Mehnat unumdorligi ortadi: Robotlar va avtomatlashtirilgan tizimlar ish jarayonini
tezlashtiradi.
-Xodimlar malakasi oshadi: Texnologiyalar orgali o‘qgitish samaradorligi ortadi.
-Ekologik bargarorlik Zamonaviy texnologiyalar atrof-muhitga zarar yetkazmasdan
ishlash imkonini beradi.
Mehnat muhofazasi va innovatsion yondashuvlar bir-birini to‘ldiruvchi jarayonlardir.
Texnologik yutuglar orgali namoyon boladi.
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Sanoat korxonalaridagi ko‘rsatkichlar tahlili O‘zbekiston sanoat korxonalarida
innovatsion texnologiyalar joriy etilgandan keyin ishlab chiqarish samaradorligi va
mehnat muhofazasi ko‘rsatkichlari ancha yaxshilangan.

-"UzAuto Motors" zavodida ishlab chiqarish unumdorligi 15% ga oshgan va
jarohatlar soni 20% ga kamaygan.

-"Navoiy kon-metallurgiya kombinati"da xavfsizlik nazorat tizimlari tufayli baxtsiz
hodisalar 30% ga qisqargan.

-"Farg‘onaazot" korxonasida texnologik modernizatsiya orqali energiya sarfi 12% ga
kamaygan, bu esa ekologik samaradorlikka ham ijobiy ta’sir ko‘rsatgan.

Ekologik innovatsiyalar O‘zbekiston sanoat korxonalarida ekologik xavfsizlik
texnologiyalari tobora rivojlanib bormogda. "Navoiyazot" zavodida chiqgindilarni
qayta ishlash texnologiyalari atmosfera ifloslanishini 35% ga kamaytirishga yordam
berdi. Shuningdek, "Farg‘onaazot" korxonasida suv resurslarini tejash va qayta ishlash
texnologiyalari orqali suv sarfi 18% ga qisqartirildi.

Innovatsion yondashuvlarning mehnat unumdorligiga ta'siri
95+

90}

85}

80T

Mehnat unumdorligi (%)
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701

2018 2019 2020 2021 2022 2023
Yillar

Xodimlar malakasi Innovatsion texnologiyalarni joriy etish jarayonida
O‘zbekiston sanoat korxonalarida xodimlarning malakasi muhim rol o‘ynaydi.
Masalan, "O‘zkimyosanoat"da VR texnologiyalari yordamida xavfsizlik treninglari
yo‘lga qo‘yilgan bo‘lib, bu ishchilarni xavfsiz ishlash ko‘nikmalariga o‘rgatish
imkonini bermoqgda.Risk tahlili Innovatsion texnologiyalar joriy etilishi jarayonida
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yangi turdagi xavflar ham yuzaga kelishi mumkin. Avtomatlashtirilgan tizimlar
nosozligi yoki kibertahdidlar mehnat muhofazasiga salbiy ta’sir ko‘rsatishi mumkin.
Shuning uchun xavflarni oldindan baholash va ularga garshi profilaktika choralari
ko‘rish tizimi joriy etilishi lozim. "Uzbekistan Airways" kompaniyasida
avtomatlashtirish tizimlari yordamida texnik nosozliklarni oldindan aniqglash tizimi
muvaffaqiyatli joriy qgilinmoqda.

Mehnat muhofazasi va innovatsion yondashuvlar Ofzbekiston sanoat
korxonalarining rivojlanishi va barqarorligi uchun muhim ahamiyatga ega. Mehnat
muhofazasi va innovatsion yondashuvlar bir-birini to‘ldiruvchi jarayonlardir.
Texnologik yutuqlar orqali xavfsiz va samarali mehnat muhiti yaratish mumkin.
Zamonaviy texnologiyalar va innovatsiyalar ishchilarning xavfsizligini ta’minlash,
mehnat sharoitlarini yaxshilash va ishlab chigarish samaradorligini oshirishda katta rol
o‘ynaydi. O‘zbekiston sanoat korxonalarida innovatsion yondashuvlarni joriy etish
orqgali nafagat mehnat muhofazasini mustahkamlash, balki ish jarayonlarini yanada
samarali va ekologik xavfsiz qilish mumkin bo‘ladi.

Foydalanilgan adabiyotlar;

O‘zbekiston Respublikasi Mehnat Kodeksi

Xalgaro Mehnat Tashkiloti (ILO) innovatsiyalar bo‘yicha hisobot, 2023

G*.X. Xodjayeva, "Sanoatda innovatsion yondashuvlar", Toshkent, 2022

R. Karimov, "Mehnat xavfsizligi va zamonaviy texnologiyalar", Toshkent, 2023
Xolmatov A. "Ishlab chiqarishda xavfsizlik va mehnat muhofazasi" —
Toshkent, 2022.

6. Karimov B. "Innovatsion texnologiyalar va ularning sanoatga ta’siri" —
Samargand, 2023.
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MATEMATIK MODELLASHTIRISH VA UNING KUNDALIK HAYOTDAGI
QO‘LLANILISHI

Xudoyberdiyeva Mashhura Akmal gizi
Eshtemirova Feruza Nurali qizi
Samargand davlat arxitektura qurilish universiteti akademik litseyi.

ANNOTATSIYA:

Matematik modellashtirish — bu real hayotdagi tizimlarni matematik modellarda
ifodalash va tahlil gilish usuli bo ‘lib, iqtisodiyot, ekologiya, sog ligni saglash,
transport, sanoat, va boshga ko ‘plab sohalarda go‘llaniladi. Ushbu magolada
matematik modellashtirishning asosiy tushunchalari, uning kundalik hayotdagi
go Nanilishining amaliy misollari va uning jamiyatda muhim o ‘rni batafsil ko ‘rib
chigiladi. Iqgtisodiyotdagi ingirozlarni prognozlashdan tortib, ekologik tizimlarning
bargarorligini ta’minlashgacha bo‘lgan masalalarda matematik modellar juda
samarali ishlatiladi. Maqola shuningdek, matematik modellashtirishning ilmiy
ahamiyatini va uning jahon migyosidagi rivojlanishdagi o ‘rnini ham ko ‘rsatadi.

Kalit se‘zlar: Matematik modellashtirish, tizimlar tahlili, igtisodiyot, ekologiya,
epidemiyalar, transport, sogligni saqlash, modellar, prognozlash, sun’iy intellekt,
optimallashtirish.

Kirish

Matematik modellashtirish — bu tabiiy va ijtimoiy tizimlarni matematik
yondashuvlar orgali tahlil gilish va ularni optimallashtirish usulidir. Hozirgi kunda
matematik modellar nafagat ilm-fan, balki turli amaliy sohalarda ham keng
go‘llaniladi. Bu metod real hayotdagi jarayonlarni tushunishga va ularni boshgarishda
samarali garorlar gabul gilishga imkon beradi. Matematik modellashtirish jarayonida
fizika, kimyo, biologiya, igtisodiyot, ekologiya, va boshga sohalardan olingan bilimlar
asosida tizimlar tuziladi, va ularning ozgarishlari prognoz gilinadi.

Matematik modellashtirish ilm-fan tarixida bir necha asrlar davomida rivojlanib
kelgan. Avvalo, u ilmiy izlanishlarning ajralmas gqismiga aylangan, so‘ngra
texnologiyalar va amaliy sohalarga kengaygan. Modellashtirish, aynigsa, murakkab
tizimlarning o‘zgarishini tushunishda va ularni boshgarishda muhim rol o‘ynaydi.
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Igtisodiyot, ekologiya, sog‘ligni saglash, transport, va boshga sohalarda matematik
modellar yordamida real jarayonlar va ularning ogibatlari hagida anig bashoratlar
berish mumkin,

Ushbu maqolada matematik modellashtirishning asosiy prinsiplariga, uning
kundalik hayotdagi turli sohalarda go‘llanilishiga va ularning jamiyat uchun
ahamiyatiga to‘xtalamiz. Aynigsa, iqtisodiy bargarorlik, ekologik muammolar,
sog‘ligni saglash tizimlari va transport tizimlaridagi takomillashuv uchun matematik
modellarni ganday go‘llash mumkinligi ko‘rsatiladi.

Metodologiya

Matematik modellashtirish jarayoni bir necha bosgichdan iborat bo‘lib, har bir
bosgichda turli matematik metodlar va yondashuvlardan foydalaniladi. Asosiy
bosgichlar quyidagilardan iborat:

1. Tizimni aniglash va tushunish: Matematik modellashtirishning birinchi
bosqichi tizimning asosiy elementlarini aniglashdan boshlanadi. Tizimni tushunish
uchun uning strukturasi, parametrlarini va o‘zgaruvchilarni aniglash zarur. Tizimning
ichki va tashqi ta’sirlarini tahlil gilish bu bosgichning asosiy magsadidir. Misol uchun,
ekologik tizimda o‘simliklar va hayvonlar o‘rtasidagi o‘zaro ta’sirlar yoki iqtisodiy
tizimda talab va taklifning o°zaro ta’siri.

2. Matematik model yaratish: Tizimni matematik modelga aylantirish uchun turli
matematik metodlar go‘llaniladi. Bu jarayon ko‘pincha differensial tenglamalar,
statistik tahlil, lineer va no-lineer modellar, stoxastik modellar (tasodifiy
jarayonlarni modellash) kabi usullarni o‘z ichiga oladi. Masalan, epidemik jarayonlarni
modellashtirishda SIR (Susceptible-Infected-Recovered) modeli, igtisodiy tizimlar
uchun esa makroiqgtisodiy modellar ishlatiladi.

3. Modelni sinovdan o‘tkazish va parametrlarni optimallashtirish: Model
yaratishdan so‘ng, u real ma’lumotlar bilan solishtiriladi. Modelning yaroqliligini
tekshirish va parametrlarni optimallashtirish uchun statistik metodlar va hisoblash
texnikalari, masalan, Monte-Karlo simulyatsiyalari, lineer dasturlash, va optimal
resurs tagsimoti usullari go‘llaniladi. Model sinovdan o‘tkazilib, natijalar real
hayotdagi holat bilan solishtiriladi.

4. Natijalarni tahlil qilish: Model sinovdan o‘tkazilgandan so‘ng, olingan
natijalar tahlil gilinadi. Bu bosgichda natijalar orgali tizimning ganday ishlashini
tushunish, tizimdagi muammolarni aniglash va optimallashtirishga yo‘naltirilgan
tavsiyalar berish mumkin. Shuningdek, modelni real holatga moslashtirish va uni
boshgarish uchun yangi parametrlar kiritilishi mumkin.
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Natijalar

Matematik modellashtirishning kundalik hayotda go‘llanilishi ko‘plab sohalarda
juda samarali natijalar berdi. Quyida ba’zi muhim sohalarda matematik
modellashtirishning qo‘llanilishi ko‘rsatilgan:

1. Igtisodiyot: Igtisodiyotda matematik modellashtirish iqgtisodiy jarayonlarni
tahlil gilish va prognozlashda asosiy vosita hisoblanadi. Masalan, 1S-LM modeli
(Investment-Saving, Liquidity Preference-Money Supply) iqtisodiy jarayonlarni
modelga aylantiradi, bunda pul bozoridagi o°zgarishlar va igtisodiy faoliyat o‘rtasidagi
alogalar ko‘rsatiladi. Shuningdek, makroiqgtisodiy modellar yordamida inflyatsiya,
ishsizlik darajasi va igtisodiy o‘sish prognozlari ishlab chigiladi. Bunday modellar,
shuningdek, igtisodiy ingirozlarni oldindan aniglash va unga tayyorlanish imkoniyatini
beradi.

2. Ekologiya: Ekologiyada matematik modellar yordamida ekologik tizimlarning
o‘zgarishi va ularning bargarorligi tahlil gilinadi. Masalan, Lotka-Volterra modellar
predator-prey tizimlarini ifodalashda ishlatiladi. Bu modelda o‘simliklar va hayvonlar
o‘rtasidagi o‘zaro ta’sirlar, biologik xilma-xillikni saqglash va tabiiy resurslardan
foydalanish muammolari tahlil gilinadi. Shu bilan birga, atrof-muhitni himoya qilish
va bargaror rivojlanishni ta’minlash uchun resurslarni boshgarishda ham matematik
modellar asosiy vosita hisoblanadi.

3. Sog‘ligni  saglash va epidemiyalar: Epidemiyalarni prognoz qilishda
matematik modellarning ahamiyati juda katta. Masalan, SIR modeli (Suscetible-
Infected-Recovered) epidemiyalarni bashorat qilishda qo‘llaniladi. COVID-19
pandemiyasi davomida bu modelning samarali ishlatilishi orgali kasallikning targalishi
prognoz qilindi va unga garshi choralar ishlab chigildi. Bunday modellar yordamida
sog‘ligni saqlash tizimlarini optimallashtirish, kasalliklarning oldini olish va davolash
samaradorligini oshirish mumkin.

4. Transport va logistika: Transport tizimlarini optimallashtirishda matematik
modellar yordamida tirbandliklarni kamaytirish, yo‘l harakati va yuk tashish
tizimlarini samarali tashkil etish mumkin. Graf nazariyasi va linear dasturlash
metodlari yordamida transport tarmoglari optimallashtiriladi. Misol uchun, yirik
shaharlar uchun transport tizimini tashkil etishda yoki jahon miqgyosida yuk tashish
tizimlarini samarali tashkil gilishda matematik modellar yordam beradi.

5. Sun’iy intellekt: Sun’iy intellekt va mashinani o‘rganish sohalarida ham
matematik modellar muhim rol o‘ynaydi. Neyron tarmoglari yordamida tasvirlarni
tanish, ovozli komandalarga javob berish va tabiiy tilni gayta ishlash mumkin.
Mashinani o‘rganish algoritmlari yordamida katta ma’lumotlar bazalaridan
foydalangan holda yangi bilimlarni olish va natijalar chigarish imkoniyatlari
yaratilmoqda.
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Muhokama

Matematik modellashtirishning kundalik hayotdagi qo‘llanilishi nafagat ilmiy,
balki amaliy sohalarda ham katta ahamiyatga ega. Har bir sohada matematik modellar
yordamida tizimlarning ishlashini tushunish, ularni optimallashtirish va kelajakdagi
o‘zgarishlarni prognoz gilish mumkin. Igtisodiyotda modellarning yordamida igtisodiy
o‘sish, inflyatsiya va ish bilan ta’minlash darajasi prognoz gilinadi, ekologiyada
resurslarni samarali boshqgarish va bargaror rivojlanishni ta’minlash mumkin, sog‘ligni
saqlashda epidemiyalarni prognozlash va ularni boshgarish samarali amalga oshiriladi.

Biroq, matematik modellashtirishda yuzaga keladigan noanigliklar va
muammolarni ham hisobga olish zarur. Modelning real holatga mos kelmasligi,
ma’lumotlarning noanigligi yoki yetishmasligi o‘zgarishlarga olib kelishi mumkin.
Shu sababli, matematik modellarni yaratishda sifatli ma’lumotlar va ilg‘or metodlar
go‘llanilishi muhimdir.

Xulosa

Matematik modellashtirish nafagat ilmiy, balki amaliy jihatdan ham muhim vosita
hisoblanadi. Iqgtisodiyot, ekologiya, sog‘ligni saglash, transport va boshga sohalarda
tizimlarni optimallashtirish va kelajakdagi o‘zgarishlarni prognoz gilishda matematik
modellarni go‘llash orgali samarali garorlar gabul gilish mumkin. Bu metod yordamida
biz resurslarni samarali boshqgarish, tizimlarni barqarorlashtirish va yuksalishga
erishish imkoniyatiga egamiz. Shu bois, matematik modellashtirishni o‘rganish va
undan samarali foydalanish hozirgi jamiyatda muhim ilmiy va amaliy ahamiyatga ega.
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OXPAHA TPYJA HA ITIPEAITPUATHUAX CBA3U Y3BEKUCTAHA

Aoayniiaesa Cypaiié MyHupoBHa
TamkeHTCKkUt yHUBEpCUTET MHGOPMAIIMOHHBIX TEXHOJIOTHIMA
nMeHu Myxammaza anb-Xopa3Mui

Annomayun. Oxpana mpyoa—Kiouesou d1emenm 3IPpdexmusnoti padomuvl
000U opeanuzayuu. B cospemennoll cghepe ces3u, 20e COMpPYOHUKU eHCeOHEeBHO
no08epearomcs pazHo0OPA3HbIM PUCKAMU ONACHOCHAM, 3a00ma 0 6e30nacHoCmu u
300p08be NEPCOHANA CMAHOBUMCSL OCOOEHHO BANHCHOU.

OxpaHa TpyJa — 3TO IeJbIii KOMIUIEKC Mep, HAMpaBJICHHBIX HA CO3JaHue AJIs
paOOTHUKOB O€30MACHBIX YCIOBUM TpyJa, a TakXke Ha NpeloTBpallcHHe
MIPOU3BOJACTBEHHOIO TpaBMaTu3Ma M HpodeccHoHadbHBIX 3aboneBanuil. Ha
OPEINPHUIATHSIX CBSI3U YCIOBHS TpyAa MPEACTABISAIOT O0COOYIO CIOXHOCTh, TaK Kak
JESTeIbHOCTh  CBA3aHa C  paboOTOW C  BBICOKOYACTOTHBIMU  CHUTHAJaMH,
paIMOTEXHUYECKUMHU CUCTEMaMU, KaOeIbHBIMU JINHUSAMU, CEPBEPHBIMU YCTAHOBKAMHU
U MporpaMMHBIM oOecneueHueM. be3omacHble yciaoBHsl TpyAa OOeCIeuuBalOT HE
TOJIKO COXpPaHEHHE 3]I0pPOBbsi PAOOTHHKOB, HO M OecrnepedoiiHylo paboTy Bcei
OTpaciu.

OxpaHa Tpyda Ha NPEANPUATHAX CBSI3UM Y30€KHCTaHa pErIaMEeHTUPYETCs
HAIMOHATBFHBIM  3aKOHOJATENIbCTBOM,  MEXKIYHAPOIHBIMH  CTaHIApPTaMH U
BHYTPEHHUMHU  perjlaMeHTaMu  opranu3anuil. ['ocynmapctBo  pazpaOaTeiBaer
HOPMAaTUBHBIE JOKYMEHTBI, B KOTOPBIX IPOMUCHIBAIOTCS TPEOOBaHUS K YCIOBUAM
Tpyaa, a padoToaTeNId HECYT OTBETCTBEHHOCTB 3a X coOto/ieHne. Takxke pabOTHUKH
JIOJDKHBI CIETUTh 3a TeM, 4YTOObl OHU OBUIM OCHAIIEHbl WHIWBUIYaTbHBIMU
CpEICTBAMU 3aIUTHI M 0€30MaCHBIMU IS MTOJIB30BaHUS, COOIOas MpaBUiia TEXHUKA
6e3onacHocTH. COBpEMEHHbBIE TEXHOJOTMU B cdepe CBsI3U TPeOyIOT MOCTOSHHOIO
YIIyYIIEHUS CUCTEMBI OXpaHbl Tpynaa. BHeapeHune aBTOMATH3UPOBAHHBIX CHUCTEM
MOHHMTOPHUHIA, JHUCTAHIMOHHOTO KOHTPOJII U POOOTU3MPOBAHHBIX PELICHUIX
MO3BOJIAIOT CHU3UTh YPOBEHb PHUCKa MpHU BHINMOIHEHUH padoT. Ho HecMoTpst Ha 3ToO,
OpeNnpusITHs BCE pPaBHO CTAJNKUBAaIOTCS ¢  mpoOinemamu. Hampumep, B
3aKOHOJATEIHCTBE IUI0XO0 MPOMUCAHO PUHAHCUPOBAHKUE MEP M0 OXPaHe TPya, a TAKKE
COOCTBEHHBIN HU3KHI MPOIIEHT OCBEIOMIIEHHOCTH O COBPEMEHHBIX TEXHOJIOTHSIX.
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W3ydenne oxpansl Tpyaa B chepe cBI3M Y30eknucTaHa KpailHe BaKHO, BEb OT
KauecTBa 3TOM CHUCTEMBI 3aBUCHUT HE TOJIbKO O€30MacCHOCTh NEPCOHANa, HO U
CTaOWIILHOCTh PabOThI OTpaciu B LeJIOM. B nmanHO# craThe OyayT pacCMOTPEHBI
OCHOBHBIE€ aCMEKThl OXpaHbl TPYy/a, CYIIECTBYIOIIME OMACHOCTH M PHUCKH, MEpPbI
MIPEIOCTOPOKHOCTH, COBPEMEHHBIE TEXHOJOTHH, a TakXke MpoOJeMbl U MYyTH UX
pelieHusl.

1. IIpaBoBasi ocHOBa OXpaHbI TPyAa B cepe CBA3M Y30eKHCTaHA

B Pecnybnuke VY30ekucraH oxpaHa TpyAa pPeEryJlupyercs CleayIMMMU
HOPMAaTHBHO-TIPABOBBIMHU aKTAMH:

Tpynosoii koaekc PeciyOnuku Y30ekucTan — COIEPKUT OCHOBHBIC IPUHIIUTIBL,
Kacaromuecss obecriedeHus: O€30MacHbIX YCIOBUM TpyJa, MpaB U O0sS3aHHOCTEN
paboropaarenei U pabOTHUKOB.

3akoH «O0 oxpaHe TpyAa» — ONpeAeseT CUCTEMY PETyJMpPOBaHUs TPYIOBOU
JESTeNIbHOCTH, BKJIIOYas TpeOOBaHUS K TEXHUKE O€30acHOCTH, CaHUTApHO-
TUTHEHUYECKUM YCIIOBUSM U 00s3aTENbHBIM METULIIMHCKUM OCMOTpPaM.

['ocynapcTBeHHbIE CTaHAAPTBI W HOPMATHUBHBIE AaKThl — PEryJIHPYIOT
JEeSATENbHOCTh NPEANPUIATHI CBSI3U B COOTBETCTBUU C TPEOOBAHUSAMH O€30M1aCHOCTH.

Mexnaynaponnbie cranaaptel (ISO, ITU) — ycranaBiuBaioT KpUTEpUHU
0e30macHoi paboThl ¢ 000PY0BaHUEM U POTPAMMHBIM 00ECIICUEHUEM CBS3H.

BHyTpeHHue periaMeHThl KOMIIaHUN — Ka)kJash opraHu3anus pa3palOaTbhiBaeT
cOOCTBEHHBIC MHCTPYKIIMHU TIO OXpaHE TPY/Ia, YUUTHIBAs CreU(DUKY paOOTHI.

2. I'1aBHbIE PUCKH ¥ ONACHOCTH HA MPEANPUATHSIX CBS3H

CoTpyIHUKH OTPACIH CBSI3U MOJBEPratoTCs pALy NPOPECCHOHATBHBIX PUCKOB,
B YHUCJI€ KOTOPBIX:

DIEeKTPOMarHUTHOE U3JyYE€HUE — MOCTOSHHOE BO3JCHCTBUE PaAMOYaCTOTHBIX
BOJIH OT MEPENAIIIMX CTAaHIUH M BbIIIE K COTOBOM CBS3M CIIOCOOHO HEraTHBHO
CKa3bIBaThCS HA CAMOYYBCTBHH.

[TopaxkeHnre dSIEKTPUYECKUM TOKOM — paboTa ¢  BBICOKOBOJBTHBIM
000py10BaHUEMOO3BIBAETCOOTIOAATHCTPOTUETPABUIIATEXHUKHOE30TACHOCTH.

duznyeckoe NepeHanpsKeHne — MOHTaXHble paboThl, YCTaHOBKA Kalenel u
BBIIIEK MOTYT CTaTh PUYUHOUN TPABM.

PaboTta Ha BbICOTE — IPU YCTAHOBKE AHTEHH W KAOEJIbHBIX JTUHUN COTPYIHUKHU
CTAJIKUBAIOTCS C OMACHOCTBIO MMAJICHHUS.

[Icnx03MOLMOHANBHOE HANpPSHKEHUE — JUCHETYEPhl W ONEPATOPHI CBA3U
TPYIATCS B YCIIOBHAX MOBBILIEHHOTO CTPECCa M3-3a BBICOKOM OTBETCTBEHHOCTH M
HEOOXOIMMOCTH OBICTPOTO PearnpoBaHus Ha COOM.

3. Mepsl o oxpaHe Tpyaa

UTOOBI CHU3UThH PUCKHU, IPEANPUATUS CBSI3U TPUHUMAIOT CIEAYIOLINE MEPHI:
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o PeryinsipHble MHCTPYKTaXXu M OOy4Y€HHUE — BCE COTPYJIHUKH MPOXOAST
oOyd4eHwme 1Mo oXpaHe Tpyaa.
° Ucnonb3oBanue cpeactB wuHaAuBUAyanbHOM  3ammtel  (CU3) —
JTURJIEKTPUYECKHE MepYaTKU, KACKU, OYKH, CTPAXOBOYHBIE TOsICA.
o KoHTposib caHWTapHBIX HOPM — MPOBEpPKa YPOBHS IIyma, OCBEIICHHS,
TEMITEpaTypHOTO PeXUMa Ha pabOUNX MECTax.
o ABTOMATHU3UPOBAHHBIE CUCTEMbl KOHTPOJSI — CHCTEMbl MOHUTOPHUHIA
AJIIEKTPOMATHUTHOTO U3TyUYEHHUS U UCTIPABHOCTU 000PYIOBaHUSI.
o Opranuzarust MEAUIIMHCKOTO KOHTPOJS — 00s13aTeIbHBIE MEIOCMOTPHI,
0COOEHHO J1J1s1 paOOTHUKOB, MOABEPraloOIUXCs BO3EHCTBUIO PAUOYACTOT.
4. CoBpeMeHHbIE TEXHOJIOTUM B OXpaHe TPyaa
C pa3BUTHEM TEXHOJIOTHI MNPEINPUSATUS CBSI3U MPUMEHSIOT WHHOBAIIMOHHBIC
METO/IbI JJIsI TIOBBIIIICHUS] 0€30TaCHOCTHU
e JlMCTAaHIIMOHHBIA MOHUTOPUHT pabOYMX 30H — UCIOJIb30BAHUE JATUYUKOB
JUISl KOHTPOJISL YPOBHS AJIEKTPOMArHUTHOTO U3TyUYE€HUS] U BOSHUKHOBEHUS aBAPUMHBIX
CUTyalUU.
e  ABTOMATH3UPOBAHHBICE CHUCTEMbl OE€30MACHOCTH — CHUTHAJIU3AMS U
OTIOBEUIEHUE O HAPYILICHUSIX.
e PoOoTu3zanusi OMACHBIX TMPOIECCOB — TMPUMEHEHUE JPOHOB U
ABTOMATU3UPOBAHHBIX CUCTEM I pa0OT Ha BHICOTE U B CIIOKHBIX YCIOBHSIX.
e Bupryansnas peanbHocTh (VR) nmns oOydeHuss — MoOAeIMpOBaHUE
OTACHBIX CUTYallUui U OTPabOTKa ACHCTBUI NIEpCcoHaIa B MHTEPAKTUBHOM Cpeie.
5. OTBeTCTBEHHOCTH padoToaarTeseil 1 pabOTHUKOB
PaboronaTenn orBevaroT 3a 6€30MaCHOCTh Ha MPOU3BOICTBE:
e (OOecrneuenne 0€30MaACHBIX YCIOBUI— KOHTPOJIb UCIPABHOCTH TEXHHKH,
pabounx MecT U 001Iel 00CTaHOBKH.
e [IpoBeneHue HHCTPYKTaxKel — peryasipHoe 0Oy4YeHHe U IPOBEpKa 3HAHUI
MepcoHaja mo oxpaHe Tpy/a.
e (OOeccrieueHne CpeACTBAMH 3alllUTHl — BbIJIaYa CEPTUOHUIIMPOBAHHBIX
KacCoOK, epYaToK, CIEIOACHKIbI.
e  MeaMuUHCKUKA KOHTPOJIb — OpPraHU3alus MEIOCMOTPOB U IIPOBEPKA
310POBbSI COTPYAHUKOB.
PaGoTHHKH, CO CBOEH CTOPOHBI, 00SI3aHBI:
o CobmrogaTh TEXHUKY O€30MaCHOCTH —  BBIIOJHATH pPabOTHl B
COOTBETCTBUH C UHCTPYKIHUSIMHU.
o Ucnonb3oBaTh cpeacTBa 3allUThl— HOCUTHh KUIMPOBKY M COOJIIOAATh
MepBbI IPETOCTOPOKHOCTH.
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o CooOmate 0 HapyumeHusix — HHPOPMUPOBATH PYKOBOJCTBO O
HEUCIPABHOCTIX 000PY0BaHUS UM 00 OMACHBIX CUTYyAIIHsIX.
6. [IpoG.1eMbl M MepCNEeKTUBBI YJIyYlIEeHUsI OXPaHbI TPYAA
OcHoBHBIE MPOOJIEMBI OXpaHbl Tpy/a B chepe CBA3U Y30eKucTaHa:
e HexBarka ¢puHancupoBaHus Ha TPOQUITAKTHKY.
e  VYcrapeBmiee 000pyaoOBaHHME, HYXKJaloleecs B OOHOBJICHHM IS
MOBBIIIEHUS 0€30MaCHOCTH.
e HenocratouHass OCBEIOMJIEHHOCTh PpaOOTHUKOB O  BO3JCHCTBUH
ANIEKTPOMATHUTHOTO U3NyUYEHUS U IPYTUX BPEIHBIX (PaKTOPOB.
e (CnaObli HaAA30p CO CTOPOHBI TOCYJAapCTBEHHBIX OpraHOB  3a
cOOJIFOICHUEM HOPM OXpaHbl TPY/Ia.
[lepcniekTUBHBIC HAIIPABICHUS PA3BUTHUS:
e Bueapenne nuQpOBBIX TEXHOJOTHA W aBTOMAaTH3MPOBAHHBIX CHCTEM
KOHTPOJISL.
e  VYcuieHue rocyJapCTBEHHOTO KOHTPOJIS U alanTaius MEeXITyHapOJIHBIX
CTaHJapTOB.
e PazBurne 00pazoBaTENbHBIX MPOTrpamMM M MOBBIIICHHE KBaIU(PUKALMH
pPabOTHUKOB B 00JIACTH OXPaHbI TPYJA.
o  (DuHAHCUpPOBAHWE HCCICAOBAHUM MO BIUSHUIO JJIEKTPOMArHUTHOTO
U3ITy4eHUs ¥ pa3paboTKa HOBBIX CTAHJAPTOB OE30MACHOCTH.
3akiroueHue
OxpaHa Tpy/Jia Ha IPEINPUATUAX CBSI3H — KIIFOUEBON acCIeKT, 00eCcTieunBaroNnit
HE TOJIbKO 0€30MacHOCTh PAOOTHUKOB, HO U CTaOWUIBLHOCTH PAOOTHI OTPACIIH.
l'ocynapctBo, pabotomatenn W PpaOOTHUKK JIOJDKHBI  B3aWMOJICHCTBOBATH IS
Co3/MaHus OE30MAaCHBIX YCJIOBHIA, BHEAPEHUS HOBBIX TEXHOJIOTHHA M COOIONCHUS
HOPMATUBHBIX TpeOOBaHWI. DTO MO3BOJIUT CHU3HUTH MPOQPECCHOHANBHBIEC PUCKH,
MOBBICUTh TPOM3BOJUTEIBHOCTh TPyJa M CIOCOOCTBOBATH PA3BUTHUIO CBS3H B
V36ekucrane.
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PSYCHO-PEDAGOGICAL DETERMINANTS IN THE FORMATION OF
ACADEMIC CULTURE AMONG STUDENTS IN PEDAGOGICAL
UNIVERSITIES
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Annotation. This article explores the psycho-pedagogical determinants that
influence the formation of academic culture among students of pedagogical higher
education institutions. Academic culture, as a complex of values, behaviors, and
ethical norms, plays a crucial role in shaping students’ professional identity and
academic integrity. The study analyzes both internal and external factors, including
student motivation, educational environment, teacher-student interactions, and
Institutional support. Emphasis is placed on the integration of pedagogical strategies
that foster responsibility, autonomy, and collaboration.

Keywords: academic culture, student motivation, teacher-student interaction,
educational environment, institutional support, academic ethics, autonomy,
responsibility, academic behavior, values in education, higher education, learning
culture, critical thinking, ethical norms, educational climate, academic development.

INTRODUCTION. Academic culture is a crucial component of higher
education that reflects a student’s attitude toward knowledge, learning, ethics, and
responsibility. In pedagogical universities, the development of academic culture plays
a key role in shaping future educators who are expected to model integrity and
professionalism. Psycho-pedagogical determinants, such as motivation, emotional
well-being, self-regulation, and interaction with the academic environment,
significantly affect the internalization of academic norms and values. Moreover,
supportive teaching practices and institutional conditions contribute to building an
atmosphere of trust, autonomy, and accountability. This study aims to identify and
analyze the core psycho-pedagogical factors that influence the formation of academic
culture among students in pedagogical higher education institutions and provide
insights for effective educational strategies.

METHODS. This research employed a mixed-method approach to identify the
key psycho-pedagogical determinants influencing the formation of academic culture
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among students in pedagogical higher education institutions. The study was conducted
In three stages: diagnostic assessment, experimental intervention, and post-analysis.

At the diagnostic stage, standardized questionnaires and interviews were used to
evaluate students’ perceptions of academic ethics, learning motivation, self-regulation,
and interpersonal behavior. The survey tools were adapted from validated academic
integrity frameworks [4;42p].

In the experimental phase, pedagogical strategies such as reflective writing, peer
collaboration tasks, and ethics-based discussions were integrated into the curriculum
of the experimental group. The goal was to create a psychologically safe and ethically
supportive educational environment [3;78p]. The control group continued with
traditional instruction methods.

The post-analysis involved comparative data analysis between the experimental
and control groups. Quantitative data were analyzed using descriptive statistics and
paired t-tests to determine the impact of the interventions. Additionally, qualitative
content analysis of student reflections and teacher feedback helped identify underlying
psychological patterns associated with academic culture formation [6;59p].

The study also examined the institutional factors contributing to the development
of academic norms, including teacher-student interaction, classroom climate, and
administrative support mechanisms [1;115p]. This comprehensive methodology
allowed for triangulation of data, increasing the validity and reliability of the results.

RESULTS. The findings of the research revealed a significant impact of psycho-
pedagogical strategies on the development of academic culture among students in
pedagogical universities. The analysis covered both quantitative and qualitative data
collected during the pre- and post-experimental stages.

1. Quantitative findings. Students in the experimental group who were exposed
to reflective practices, group-based discussions, and value-based instruction showed
measurable improvements across key indicators of academic culture. The comparative
results are summarized below:

Indicator Pre-test (%) Post-test (%)
Academic responsibility 61 84
Peer collaboration 58 87
Ethical decision-making 63 90
Self-regulation in learning 59 85
Respect for academic norms 65 91

In contrast, the control group showed only minor increases (4-7%) across the
same domains, with no targeted psycho-pedagogical interventions.
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Statistical analysis using paired t-tests confirmed the significance of the
differences (p < 0.01) between the experimental and control groups. This indicates that
deliberate pedagogical structuring of the learning environment promotes deeper
internalization of academic values and norms [3;112p].

2. Qualitative Insights. Content analysis of student reflections and teacher
interviews highlighted several psycho-pedagogical factors that contributed to the
changes observed:

- reflective dialogue helped students understand ethical dilemmas and articulate
their own academic values [2;163p];

- collaborative learning fostered mutual respect, responsibility, and empathy—
critical components of academic culture [6;74p];

- supportive teacher behavior was perceived as crucial in creating a safe space
for ethical self-expression and growth [1;137p].

Students frequently mentioned that they felt more “accountable” and “respected”
in a classroom environment where their views were heard and constructive feedback
was given.

3. Observations on institutional environment. Beyond the classroom,
institutional culture played a reinforcing role. Policies related to plagiarism, academic
misconduct, and mentoring programs were reported to strengthen students’
understanding of acceptable academic behavior [4;85p].

However, some limitations were noted. Inconsistent application of academic
policies and a lack of ethical training for some faculty members were identified as
barriers to fully institutionalizing academic culture. These findings align with prior
literature on the role of administrative consistency in upholding academic integrity
[5;118p].

DISCUSSION. The results of the study clearly indicate that psycho-pedagogical
determinants play a central role in the formation of academic culture among students
in pedagogical higher education institutions. The increase in responsibility, ethical
awareness, and collaborative engagement among students exposed to structured
pedagogical strategies confirms earlier findings in educational psychology and ethics-
based pedagogy.

One of the most notable outcomes of the intervention was the significant
improvement in students’ ethical decision-making and self-regulation. These findings
are consistent with Ryan and Deci’s self-determination theory, which emphasizes the
importance of autonomy and internal motivation in shaping ethical behavior [8;72p].
By incorporating reflective practices and promoting open dialogue, the study
successfully activated internal mechanisms of ethical reasoning and accountability
among students.
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Additionally, the role of collaborative learning as a driver of academic culture
was well-evident. Students who participated in group activities not only demonstrated
better academic cooperation but also developed a deeper understanding of mutual
responsibility and respect for academic norms. These results align with Vygotsky’s
view on social interaction as a catalyst for cognitive and moral development [6;89p].

The importance of the institutional environment also emerged as a key factor.
Consistent enforcement of academic policies and the presence of mentorship programs
supported the development of academic norms. However, the study also highlighted
weaknesses in institutional practice — such as uneven application of academic rules
and lack of faculty training — which were reported to undermine the sustainability of
ethical standards. This observation echoes McCabe’s concerns about inconsistent
academic integrity frameworks and their impact on student behavior [4;90p].

Moreover, the findings suggest that teacher behavior is instrumental in fostering
a culture of respect, honesty, and inquiry. When instructors act as ethical role models
and create psychologically safe learning spaces, students are more likely to internalize
the values associated with academic culture [1;129p].

Despite the overall positive outcomes, several limitations must be
acknowledged. The study was limited to a specific pedagogical context and a relatively
small sample size, which may affect generalizability. Furthermore, long-term impacts
of the interventions were not assessed, leaving room for future longitudinal research.

In sum, the discussion reaffirms that academic culture is not merely a set of rules
but a complex system of internalized values, formed through meaningful interaction,
structured support, and ethical modeling. Psycho-pedagogical strategies, when applied
consistently, serve as effective tools for cultivating these values in future educators.

CONCLUSION. The study confirms that psycho-pedagogical factors
significantly influence the formation of academic culture among students in
pedagogical higher education institutions. Internal motivation, teacher support,
reflective practices, and collaborative learning were identified as key determinants that
foster academic responsibility, ethical thinking, and adherence to academic norms.

The research demonstrates that structured pedagogical interventions not only
enhance students’ understanding of academic values but also facilitate their
internalization. The results emphasize the necessity of creating psychologically safe
and ethically oriented educational environments supported by consistent institutional
policies and teacher modeling.

However, for the long-term sustainability of academic culture, it is crucial to
align institutional strategies with pedagogical practices, provide faculty with ethical
training, and integrate academic ethics into the core of teacher education curricula.
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These conclusions highlight the need for a holistic and systematic approach in
developing academic culture—one that blends psychological understanding with
pedagogical innovation to prepare responsible, ethical, and culturally aware future
educators.
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MA’LUMOTLAR BAZALARI VA ULARNING BIZNESDAGI AHAMIYATI
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Nodirov Jasurbek Shokir o‘g‘li
O‘zbekiston-Finlandiya pedagogika institutining akademik litseyi

Annotatsiya:

Ushbu maqolada ma’lumotlar bazalarining biznes jarayonlaridagi ahamiyati va
roli kengaytirilgan tarzda tahlil gilinadi. Ma lumotlar bazalari, axborotni samarali
saglash va boshgarishning asosi sifatida, biznes uchun juda muhim ahamiyatga ega.
Ular nafagat axborotni tizimli ravishda saglash, balki marketing, mijozlar bilan
alogalar, resurslarni boshqarish, tahlil gilish va strategik garorlar gabul gilishda ham
foydalaniladi. Maqolada, shuningdek, relatsion va no-relatsion ma lumotlar
bazalarining farqlari, ularning biznes sohalarida qo ‘llanilishi, xavfsizlik masalalari
va ma’lumotlar bazalarining raqobatbardoshlikni oshirishdagi roli tahlil gilinadi.
Tadgigotda taqdim etilgan ma’lumotlar, kompaniyalarga oz biznes jarayonlarini
samarali boshqarish uchun zarur bo ‘Igan tavsiyalarni o z ichiga oladli.

Kalit so‘zlar: ma’lumotliar bazalari, biznes jarayonlari, garor gabul qilish,
xavfsizlik, marketing, ragobatbardoshlik, relatsion tizimlar, no-relatsion tizimlar,
ma’lumotlarni saqlash, biznesni rivojlantirish.

1. Kirish

Zamonaviy biznesda ma’lumotlar bazalari strategik ahamiyatga ega bo‘lib,
axborotni tizimli ravishda saglash va gayta ishlash orgali kompaniyalar uchun yangi
imkoniyatlar yaratadi. Ma’lumotlar bazalari kompaniyalarga o‘z resurslarini yaxshiroq
boshqgarish, qarorlar qgabul qilishni tezlashtirish, marketing strategiyalarini
optimallashtirish va raqobatbardoshlikni oshirishda yordam beradi. Hozirgi kunda
kompaniyalar o‘z faoliyatlarini yaxshilash uchun yanada tezkor, ishonchli va samarali
ma’lumotlarga tayanishmoqda.

Ma’lumotlar bazalarining biznesdagi o‘rni tobora oshib borayotgan bo‘lsa-da,
ularning ganday ishlashi, ganday turlarini tanlash va ganday xavfsizlik choralari

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025 101



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15121062

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

ko‘rish kerakligi haqida ko‘plab savollar mavjud. Ushbu maqolada, ma’lumotlar
bazalarining turli turlari, ulardan foydalanishning samarali usullari, ma’lumotlar
xavfsizligi va kompaniyalar uchun raqobatbardoshlikni oshirishdagi roli
kengaytirilgan tarzda tahlil gilinadi.

Shuningdek, ma’lumotlar bazalarining biznes jarayonlarida gqanday ahamiyatga
ega bo‘lishi va ular yordamida kompaniyalar qanday strategik qarorlar qabul qilishi
mumkinligi ko‘rsatiladi. Maqolada keltirilgan tahlil va tavsiyalar, kompaniyalarga
o‘zlarining ma’lumotlar bazalarini yaxshilash va samarali boshqarish uchun muhim
yo‘rignomalar taqdim etadi.

2. Metodlar

Magolada ma’lumotlar bazalarining biznesdagi ahamiyati bo‘yicha ilmiy tahlil va
amaliy tadgiqotlar natijalariga asoslangan metodologiya qo‘llanilgan. Tadqiqotda
ma’lumotlar bazalarining turli turlari (relatsion va no-relatsion tizimlar), ular orqgali
amalga oshiriladigan biznes jarayonlari va xavfsizlik choralari o‘rganildi. Ma’lumotlar
bazalari yordamida kompaniyalar ganday qilib o‘z faoliyatlarini optimallashtirishi,
garorlar gabul gilishni ganday tezlashtirishi va ragobatbardoshlikni ganday oshirishi
mumkinligi haqida keng qamrovli tahlil o‘tkazildi.

Magolada asosiy usul sifatida adabiyotlar tahlili va empirik tadgiqotlar
qo‘llanildi. Adabiyotlar tahlilida ma’lumotlar bazalari, ularning qo‘llanilishi va
xavfsizligi masalalari yuzasidan mavjud ilmiy va amaliy tadqiqotlar ko‘rib chiqildi.
Ekspertlar so‘rovnomalari va so‘nggi yillardagi amaliy tajribalar tahlil gilindi.
Shuningdek, turli kompaniyalar tomonidan qo‘llanilayotgan ma’lumotlar bazalarining
samaradorligi va biznes jarayonlarida yaratgan natijalari haqida so‘rovlar o‘tkazildi.

3. Natijalar (Results)

Tadgiqot natijalari quyidagilardan iborat:

« Ma’lumotlarni samarali saqlash va boshqarish: Ma’lumotlar bazalari,
axborotni samarali saglash, uni tizimli ravishda boshqgarish va tezkor ravishda gayta
ishlash imkonini beradi. Relatsion tizimlar o‘zaro bog‘liq ma’lumotlarni saglash uchun
juda samarali bo‘lsa, no-relatsion tizimlar katta hajmdagi tuzilmadagi yoki semi-
strukturalangan ma’lumotlarni saqlashda afzallik ko‘rsatadi. Buning natijasida
kompaniyalar o‘zlarining ma’lumotlar bazalarini ehtiyojlariga mos ravishda tanlashlari
mumkin.

. Tezkor va aniq qarorlar gabul gilish: Ma’lumotlar bazalari kompaniyalar
uchun tezkor va aniq garorlar gabul gilish imkoniyatini tagdim etadi. Axborotlarning
tizimli saglanishi va uni tahlil gilishning imkoniyatlari, rahbarlarga operativ garorlar
gabul qilishda yordam beradi. Masalan, inventarizatsiya, moliya va marketing
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sohalaridagi ma’lumotlarni real vaqt rejimida tahlil qilish kompaniyalarni aniq qarorlar
gabul gilishga undaydi.

« Marketing va mijozlar bilan alogalarni boshqarish: Ma’lumotlar bazalari,
mijozlar  xulg-atvorini  tahlil qilish, ularning ehtiyojlarini  aniglash va
shaxsiylashtirilgan marketing strategiyalarini yaratish imkonini beradi. Mijozlar bilan
alogalarni  boshqgarishning samarali usuli sifatida, ma’lumotlar bazalari
kompaniyalarga yangi imkoniyatlar vyaratadi va marketing strategiyalarini
optimallashtirishga yordam beradi.

« Ragobatbardoshlikni oshirish: Ma’lumotlar bazalari orqali kompaniyalar
bozor tendentsiyalarini tahlil qilib, raqobatchilari haqida batafsil ma’lumotga ega
bo‘lishadi. Bu esa 0‘z navbatida, kompaniyalarni raqobatdagi ustunlikni ta’minlash va
yangi imkoniyatlar yaratishda yordam beradi. Ragobatbardoshlikni oshirishning yana
bir yo‘li, ma’lumotlar bazalaridan foydalanib o‘z resurslarini samarali taqsimlash va
strategiyalarni ishlab chigishdir.

« Xavfsizlik va maxfiylik: Ma’lumotlar bazalari xavfsizligini ta’minlash muhim
masala hisoblanadi. Kompaniyalar uchun ma’lumotlarning o‘g‘irlanishi yoki
yo‘qolishi katta moliyaviy va reputatsion yo‘qotishlarga olib kelishi mumkin. Shuning
uchun ma’lumotlar bazasini himoya qilish uchun shifrlash, autentifikatsiya, zaxira
nusxalarini yaratish va boshqa xavfsizlik choralarini qo‘llash zarur.

4. Muhokama (Discussion)

Ma’lumotlar bazalarining biznesdagi o‘rni va roli tobora ortib bormogda.
Kompaniyalar o‘z faoliyatini ma’lumotlar bazalari yordamida optimallashtiradi,
marketingni samarali boshqaradi va raqobatbardoshlikni oshiradi. Relatsion tizimlar
an’anaviy ma’lumotlarni saqlash uchun keng qo‘llaniladi, no-relatsion tizimlar esa
katta hajmdagi tuzilmasiz ma’lumotlarni boshqarishda samarali. Har ikkala tizimning
afzalliklari va kamchiliklarini hisobga olib, kompaniyalar o‘z ehtiyojlariga mos
keladigan tizimni tanlashlari kerak.

Ma’lumotlar bazalarining xavfsizligini ta’minlash kompaniyalar uchun ustuvor
vazifa hisoblanadi. Axborotlarning o‘g‘irlanishi, yo‘qolishi yoki noto‘g‘ri ishlatilishi
katta moliyaviy va reputatsion yo‘qotishlarga olib kelishi mumkin. Shuning uchun
ma’lumotlar bazalari xavfsizligini ta’minlash uchun shifrlash va autentifikatsiya kabi
choralar zarur. Ma’lumotlar bazalari yordamida kompaniyalar o‘z ma’lumotlarini
to‘g‘ri boshqarish, yangi strategiyalar ishlab chiqish va biznes jarayonlarini
optimallashtirish imkoniyatiga ega bo‘ladi.
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5. Xulosa (Conclusion)

Ma’lumotlar bazalari zamonaviy biznesning ajralmas qismiga aylangan. Ular
kompaniyalar uchun ma’lumotlarni samarali boshqarish, qarorlar gabul qilishni
tezlashtirish, marketing strategiyalarini optimallashtirish va ragobatbardoshlikni
oshirishda muhim rol o‘ynaydi. Ma’lumotlar bazalari texnologiyasining rivojlanishi,
kompaniyalarga yanada ilg‘or va samarali biznes jarayonlarini yaratishga yordam
beradi. Boshgacha qilib aytganda, ma’lumotlar bazalari kompaniyalar uchun eng
samarali vosita bo‘lib, biznesni rivojlantirishda va yangi imkoniyatlar yaratishda ulkan
rol o‘ynaydi.
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Annotatsiya: Ceo fullerini toluoldagi eritmasi tomchilarining issiglikdan
kengayishi haqgida yozish, zamonaviy materialshunoslik va nanoteknologiya
sohalarida muhim ahamiyatga ega. Ceo fuller, karbon atomlaridan iborat g ‘arbiy
shakldagi molekuladir. Uning tuzilishi, o ‘ziga xos xususiyatlari va fizikaviy
xususiyatlari tufayli, Ceo fullerini turli sohalarda, jumladan, energiya, elektronika va
tibbiyotda qo ‘llash imkoniyatlarini ochadi. Ushbu magolada Cg fullerenning
toluoldagi eritmasi tomchilarining issiglikdan bug’lanishi jarayonlari tadqiq gilinadi
hamda mikro va nanoo ‘lchamli ansambllar arxitekturasini hosil qilish haqida
ma’lumotlar berilgan.

Kalit so‘zlar: Cgo fulleri, eritma, fizik xususiyatlar, materiallar, fullerin,
energiya, tibbiyot, nanomateriallar, issiglik.

Annomauyuna: Coobwenue o0 MmMenio80OM pACWUPEHUU Kaneib pacmeopa
Qynnepena C60 6 monyone umeem 6axcHoe 3HaueHue 8 00IACMU COBPEMEHHO20
mamepuanogeoenuss u Hanomexuonoeuu. Pyanep C60, uacmo HazvieaeMmblil
«bakubonomy, npeocmasisem coOou MONEKYLy 3aNa0HOU BOpMbl, COCMOAWYIO U3
amomos yanepooa. bnacooaps ceoeil cmpykmype, YHUKAIbHbIM CEOUCMEAM U
Qusuueckum ceovcmeam gynnepern Ceg OMKpbIBACH 803MONCHOCMU OISl NPUMEHEHUS
8 PA3IUYHBIX 00IACMSX, BKIIOUASL IHEP2eMUKY, INeKMPOHUKY U MeOuyury. B oannoi
pabome uUCCie008aHbl NPOYECCHl MEPMUYECKO20 UCNAPEeHUsT Kaneib pacmeopd
Qynnepena Ceo 8 mosyosie u npuseoenvl c8e0eHuUsi 0 GopMUPOBAHUU aAPXUMEKIYPbl
MUKDO- U HAHOPA3MEPHBIX aHcamoel.

Knroueswvie cnosa: ¢ynnep Ceo, pacmeop, gpusuueckue coicmea, Mamepuabl,
Qynnepen, sHepeemura, MeOuyura, HaHOMaAmepuabl, Meno.
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Abstract: The report on the thermal expansion of C60 fullerene solution droplets
in toluene is important in the fields of modern materials science and nanotechnology.
A Cgo fuller, often referred to as a "buckyball”, is a Western-shaped molecule
consisting of carbon atoms. Due to its structure, unique properties, and physical
properties, Cg fullerene opens up possibilities for applications in various fields,
including energy, electronics, and medicine. In this paper, the processes of thermal
evaporation of droplets of Cg fullerene solution in toluene are investigated and
information on the formation of micro- and nanoscale ensemble architectures is given.

Key words: Ceo fuller, solution, physical properties, materials, fullerene, energy,
medicine, nanomaterials, heat.

KIRISH

So‘nggi paytlarda fullerenlar turli yo‘nalishdagi olimlar tomonidan katta
qizigish namoyon etib kelmoqda. Ayniqgsa nisbatan barqaror bo‘lgan Cso fullereni
noyob elektron, optik, termofizik va mexanik xususiyatlarga egaligi bilan ajralib turadi.
Hozirgi kungacha Cgo fullereni molekulalari asosida turli nanostrukturalar hosil
bo‘lishi va o‘sishini tadqiq qilish dolzarb muammoligicha qolmogda. Bunday
nanostrukturalar esa amaliy nuqtai nazardan qiziqarli bo‘lgan qator sohalarda,
jumladan nanoelektronika, nanofotonika va nanomexanikada jozibador imkoniyatlarni
ochadi. Cg fullereni eritmalarining bug’langan tomchilari hajmida mugqarrar ravishda
sodir bo‘ladigan o‘z-o‘zini tashkil qilish jarayonlari barcha turdagi tashqi ta’sirlarga
juda sezgir bo‘lganligi sababli, bunda sodir bo‘ladigan barcha fizik-kimyoviy
jarayonlarni eritma tomchisi hajmida boshqgarishning yuqori sezgir usullarini ishlab
chigish muhim ahamiyatga ega bo‘lib qolmoqgda. Fulleren tarkibli eritma
tomchilarining bog’lanish jarayonlarini tadqiq qilish va hosil bo‘ladigan
nanostrukturalar morfologiyasini boshgarishning samarali usullarining fundamental
asosini yaratish matbaada, elektronikada, tibbiyotda, farmatsevtikada hamda yangi
nanotexnologiyalarda o‘zining amaliy imkoniyatlarga ega ekanligi bilan ahamiyatli
hisoblanadi. Shu jihatdan ushbu tadgigot mavzusi ham dolzarbligi jihatidan katta
ahamiyatga ega.

ADABIYOTLAR TAHLILI VA TADQIQOT METODOLOGIYASI
Ceo fullerining toluoldagi eritmasi, uning fizikaviy xususiyatlarini o‘zgartirish
va yangi materiallar yaratish uchun gizigarli muhit hisoblanadi. Toluol, organik
erituvchi sifatida, Cgo fullerining erishi uchun juda yaxshi muhitdir. Bu erituvchida
fuller molekulalari yaxshi tarqaladi va o‘zaro munosabatlar o‘rnatadi. Cgo fullerining
toluoldagi eritmasi, o‘zining fizikaviy xususiyatlari bilan bir qatorda, issiglik ta’sirida
kengayish jarayonida qgizigarli natijalar beradi. Issiglikdan kengayish jarayoni, odatda,
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materiallarning harorat ko‘tarilganda hajmining oshishi bilan bog‘lig. Ceo fullerining
toluoldagi eritmasida tomchilar hosil bo‘lganda, ular harorat o‘zgarishi bilan
kengayadi. Bu jarayon, molekulyar darajada, fuller molekulalarining harakatlanishi va
ularning o‘zaro ta’siri natijasida yuzaga keladi. Harorat oshishi bilan, fuller
molekulalari energiya oladi va bu energiya ularning harakatlanishiga olib keladi,
natijada tomchining umumiy hajmi oshadi.[1]

Ceo fullerining toluoldagi eritmasidagi tomchilar, ularning fizikaviy
xususiyatlariga ta’sir qiladi. Tomchilar o‘rtasidagi o‘zaro ta’sirlar, Cgo fullerining
o‘ziga xos tuzilishi va toluolning erituvchi sifatlari bilan bog‘liq holda, issiqlik ta’sirida
kengayish jarayonini belgilaydi. Ushbu jarayon, materiallarning mexanik
xususiyatlarini, masalan, elastiklik va mustahkamlikni ham o‘zgartirishi mumkin. Ceo
fullerining o°ziga xos xususiyatlari, uning toluoldagi eritmasida kengayish jarayonini
yanada qgizigarli giladi. Cg fullerining issiglikdan kengayishi jarayonini o‘rganish,
nanomateriallar va ularning qo‘llanilishi bo‘yicha yangi imkoniyatlarni ochib beradi.
Nanomateriallar, o‘zining o°ziga xos xususiyatlari tufayli, turli sohalarda, jumladan,
elektronika, energetika va tibbiyotda keng qo‘llaniladi. C60 fullerining toluoldagi
eritmasidagi issiqlik ta’siri, nanomateriallarning yangi xususiyatlari va imkoniyatlarini
o‘rganish uchun asos bo‘lib xizmat qiladi. Ushbu jarayon, shuningdek,
materialshunoslik sohasida yangi nazariyalar va metodologiyalarni ishlab chigishga
yordam beradi. Cg fullerining toluoldagi eritmasidagi issiglikdan kengayish jarayoni,
ilmiy tadqiqotlar va amaliy qo‘llanmalarda muhim ahamiyatga ega. Ushbu jarayonni
o‘rganish, nanomateriallarning fizikaviy xususiyatlarini aniqlash va ularni yanada
takomillashtirish imkonini beradi. Bu esa, 0‘z navbatida, yangi materiallar yaratish va
ularni turli sohalarda qo‘llash imkoniyatlarini kengaytiradi.[2]

MUHOKAMA VA NATIJALAR

Ceo fullerining toluoldagi eritmasidagi issiglikdan kengayish jarayonining
o‘rganilishi, shuningdek, materialshunoslik sohasida yangi nazariyalar va
metodologiyalarni ishlab chigishga ham yordam beradi. Bu jarayonni o‘rganish,
nanomateriallar va ularning xususiyatlarini tushunishga yordam beradigan yangi ilmiy
yondashuvlarni rivojlantirishga imkon yaratadi. Ce fullerining toluoldagi eritmasidagi
issiglikdan kengayishi jarayoni, ilmiy tadqiqotlar va amaliy qo‘llanmalarda yangi
imkoniyatlarni ochib beradi. Cg fullerining toluoldagi eritmasining issiglikdan
kengayish jarayoni, nanomateriallar va ularning fizikaviy xususiyatlarini o‘rganishda
muhim ahamiyatga ega. Ushbu jarayonni o‘rganish, yangi materiallar yaratish va ularni
turli sohalarda qo‘llash imkoniyatlarini kengaytiradi. Cgo fullerining o‘ziga xos
xususiyatlari va uning toluoldagi eritmasidagi kengayish jarayoni, ilmiy tadgiqgotlar va
amaliy qo‘llanmalarda yangi imkoniyatlarni ochib beradi. Bu esa, kelajakda
nanomateriallar sohasida yangi yutuqlarga erishish uchun muhim bir gadam bo‘ladi.[3]

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025 107



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

Shuningdek, Ceo fullerining toluoldagi eritmasi, issiglikdan kengayish jarayonini
o‘rganish uchun eksperimental tadqiqotlar o‘tkazish imkonini beradi. Ushbu
tadgiqgotlar, Ce fullerining fizikaviy xususiyatlarini, uning toluoldagi eritmasidagi
harakatlarini va issiqlik ta’sirini aniqlashga garatilgan bo‘lishi mumkin. Eksperimental
tadqiqotlar, nazariy model va amaliyot o‘rtasidagi bog‘lanishni o‘rnatishga yordam
beradi va nanomateriallarning yangi xususiyatlarini aniglashda muhim rol o‘ynaydi.
Ceo fullerining toluoldagi eritmasining issiglikdan kengayishi jarayoni, shuningdek,
materiallarning termal xususiyatlarini o‘rganish uchun ham qizigarli imkoniyatlar
yaratadi. Termal xususiyatlar, materiallarning haroratga qarab qanday o‘zgarishini va
ularning issiqlik o‘tkazuvchanligini aniglashda muhim ahamiyatga ega. Ceo fullerining
toluoldagi eritmasidagi issiglikdan kengayish jarayoni, ushbu xususiyatlarni o‘rganish
va yangi materiallar yaratish imkoniyatlarini kengaytiradi.[4]

Ceo fullerining toluoldagi eritmasidagi issiglikdan kengayish jarayoni,
shuningdek, nanomateriallarning muhandislik xususiyatlarini o‘rganish uchun ham
gizigarli imkoniyatlar yaratadi. Nanomateriallar, o‘zining o°‘ziga xos xususiyatlari
tufayli, turli sohalarda, jumladan, elektronika, energetika va tibbiyotda keng
qo‘llaniladi. Ceg fullerining toluoldagi eritmasidagi issiqlik ta’siri, nanomateriallarning
yangi xususiyatlari va imkoniyatlarini o‘rganish uchun asos bo‘lib xizmat qiladi.[5]

Ceo fullerenning suvli eritmasi dunyoda o‘xshashi bo‘lmagan noyob
patentlangan texnologiya yordamida ishlab chigilgan. Yugori konsentrlangan eritma
(Img/ml). U turli sanoat va farmatsevtika mahsulotlarining asosiy komponenti sifatida,
shuningdek, kosmetika ishlab chigarishda foydalanish mumkin. U teri va soch
follikulalarining yangilanishini rag‘batlantiradi, kuchli yallig‘lanishga qarshi,
yumshatuvchi ta’sirga ega. Terining tirnash xususiyati, yallig‘lanishi, maseratsiyasini
olib tashlaydi, ikkilamchi elementlari paydo bo‘lishining oldini oladi. Kichik yoriqlar,
yaralar, yallig‘langan elementlar uchun, chandiqlarning yangilanishini yaxshilash
uchun ishlatiladi. Cg fullerenning suvli eritmasi deyarli har ganday kosmetika uchun,
aynigsa, kremlar, balzamlar va soch mahsulotlari uchun universal komponent
hisoblanadi. Kuchli antioksidant bo‘lgan Ces fulleren eritmasi aniq yallig‘lanishga
garshi xususiyatlarni namoyish etadi.

Fullerenlar va endofullerenlar qutbsiz va zaif qutbli organik muhitda eriydi, bu
ushbu ob’ektlarning bir-biri bilan va erituvchi molekulalari bilan tuzilishi va o‘zaro
ta’sirining o°‘ziga xos xususiyatlari bilan bog‘liq. Van der Waals kuchlari bilan panjara
bilan bog‘langan Fulleren Cg afzallik bilan uglerod ramkasining besh va olti a’zoli
tsikllari tarkibida fullerenlarga tegishli aromatik molekulalar bilan muhitga o‘tadi.
Aromatik uglevodorodlarda fulleren va erituvchi molekulalari o‘rtasidagi p-p o‘zaro
ta’siri muhim rol o“ynaydi. Yana bir muhim omil - erituvchining qutbliligidir. Masalan,
benzoldan diklorobenzolga o‘tish Cgp ning eruvchanligini yaxshilashga ta’sir giladi.
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Fullerenlar 10!-10* molekuladan tashkil topgan klasterlar hosil giladi, bu esa
eritmalarda chiziqli bo‘lmagan optik gabul giluvchanlikka va solvatoxrom effektiga
olib keladi. Cgy klasterlanishi qutbsiz aromatik erituvchilar, benzol va toluolda
kuzatilgan, bu erda eruvchanlik chegarasiga yaqin, agregatlar vaqt o‘tishi bilan
eksponentsial ravishda o‘sib boradi, ammo eritma aralashtirilganda osongina yo‘q
gilinadi. Cgo ning strukturalashishi nafagat o-ksilol kabi aromatik erituvchilarda, balki
qutbsiz erituvchi CS; da ham sodir bo‘ladi.

Fulleren klasterlarining hosil bo‘lishi ularning konsentratsiyasiga va
erituvchilarning (aralashmalarning) qutbliligiga bog‘liq bo‘lgan chegara xarakteriga
ega, bu dielektrik o‘tkazuvchanligi € bilan belgilanadi. Fullerenlarning klasterlanishi
yorug‘lik, rentgen nurlari va neytronlarning tarqalishi va optik yutilish usullari bilan
tahlil gilindi, agregat o°sish kinetikasi va ularning massasi va hajmi (fraktal o‘lcham)
o‘rtasidagi bog‘liglik o‘rganildi. Masalan, benzoldagi Cg uchun fraktal o‘Ichami ~2,1
bo‘lgan klasterlarning o‘sishi <100 kun davomida qayd etilgan. Shunday qilib,
eritmalardagi fullerenlarning o‘z-o‘zini tashkil etish hodisasi fundamental xarakterga
ega bo‘lib, ularning tadqiqoti hozirgacha asosiy dolzarb masalalardan hisoblanadi.

Ishda silliq taglik yuzasida ortoksiloldagi Cs molekulyar eritmasining
izolyatsiyalangan bug‘langan tomchisi hajmida fullerenning nano va mikro o‘lchamli
filamentli kristallarini yadrolanish xususiyatlari va keyingi o‘sishi mexanizmlari ilk
bor o‘rganilgan. Quyosh energiyasida nano va mikro o‘lchovli fotoelektrik
konvertorlarni yaratish uchun istigbolli nanostrukturali Cgy fulleren filamentli
kristallarining morfologik xususiyatlari va aniq o‘lchovli xususiyatlari yuqori
aniglikdagi skanerlovchi elektron mikroskopda aniglangan. Orto-ksiloldagi Ceo
molekulyar eritmasining bir tomchisi sillig shisha substrat yuzasiga o‘tkazilganda,
xona haroratida (T = 25°S) organik erituvchining tabiiy termal bug‘lanishi jarayonida
o‘lchami ~250-700 nm va kengligi ~50 nm bo‘lgan filamentli kristalli tuzilmalar
(nanohiskerlar) sintez qilindi. Bunday holda, hosil bo‘lgan Cg nanohiskerlarining
yuzasi molekulyar silliq bo‘ladi va ~5 nm dan oshmasligi ko‘rsatildi. [6]

XULOSA

Xulosa qilib aytganda, Cgo fullerining toluoldagi eritmasi tomchilarining
issiglikdan kengayishi jarayoni, nanomateriallar va ularning fizikaviy xususiyatlarini
o‘rganishda muhim ahamiyatga ega. Ushbu jarayonni o‘rganish, yangi materiallar
yaratish va ularni turli sohalarda qo‘llash imkoniyatlarini kengaytiradi. Cgo fullerining
o‘ziga xos xususiyatlari va uning toluoldagi eritmasidagi kengayish jarayoni, ilmiy
tadqiqotlar va amaliy qo‘llanmalarda yangi imkoniyatlarni ochib beradi. Bu esa,
kelajakda nanomateriallar sohasida yangi yutuglarga erishish uchun muhim bir gadam
bo‘ladi.
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Annomauua. B oannou cmamwe pacckazvieaemcsi 0 Memooax u cpeocmeax
MOIHUSA 3auumuol 30aHUll. B 30aHusix umeromcst pasiuutsle CUCEMbL U YCMPOUCMBa
OJ151 3AUUMBbL OM INEKMPUYECKUX NOBPENCOCHUL, KOMOPble MO2YM BO3HUKHYMb U3-3A
yoapos moanuu. OCHOBHbIMU CPEOCMEaMU 3aUUmbl SAGISIOMCA CUCTNEMbl MOJHUS
3auumsl, cucmembl 3a3eMAeHUs U YCMPOUCMBA 3auUmbl 3JIeKMPULECKOU IHEPSUL.
Omu  cucmemvl  UCNOAL3YIOMCA 0Nl obecnedeHus  Oe30nacHOCmu  30AHUsl,
npedomepawjeHuss NOoBPeNCOeHUull om IIeKmpuuyeckoeo moKa U obecneyenus
00/1208peMeHHOl  dKCnayamayuu 30anutl. i 3awumsl  30aHUtl. OM  MOJHULL
ahhekmusHo UCNONL3YIOMCL COBPEMEHHbIE MEXHON02UU U YCMPOUCMea, d 3mu
cucmemvl yCmMaHasIUSaOmcest Ha OCHO8e PA3IUYHbIX CIMAHOApmMOo8 U HopM. B cmamve
0aemcsi WUpoKoe NOHUMAHUEe dMUX Memo008 U UHCMPYMEHMO8 U NOOYEePKUBAEMCSL
BANCHOCMb NOOOEPHCAHUS 30AHUL 8 DE30NACHOM COCMOSHUU.

Knioueevie cnosa: 30anue, coopyosiceHue, MOJHUSA, IJEKMPUYECMBO, CBEM,
memnepamypa 6030YXa, GLANCHOCHb, HAOEHCHOCb U Q0JI208€4YHOCb, 2DOM, 3aUUMA.

Annotatsiya. Mazkur magolada binolarning yashinlardan himoyalanish usullari
va vositalari haqida so ‘z boradi. Binolarda yashin chaqilishi natijasida yuzaga kelishi
mumkin bo‘lgan elektr toki zararlaridan himoya gilish uchun turli tizimlar va
qurilmalar mavjud. Asosiy himoya vositalari sifatida yashin yo ‘naltiruvchi tizimlari,
yerga uzatish tizimlari va elektr energiyasini himoya qgilish qurilmalari keltirilgan.
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Ushbu tizimlar binoning xavfsizligini ta 'minlash, elektr toki ta’siridan zarar ko rishni
oldini olish va binolarning uzoq muddatli ishlashini ta’'minlash magsadida ishlatiladi.
Binolarni yashinlardan himoya gilishda zamonaviy texnologiyalar va qurilmalar
samarali tarzda qo ‘llaniladi, va bu tizimlar har xil standartlar va me’yorlarga
asoslangan holda o ‘rnatiladi. Maqolada bu usullar va vositalar haqgida keng
tushuncha berib, binolarni xavfsiz holatda saglashning muhimligini ta kidlaydi.

Kalit so“zlar: bino, inshoot, yashin, elektr toki, yorug ‘lik, havo harorati, namlik,
ishonchliligi va chidamliligi, momagaldiroq, himoya qilish.

Benennsi. ['poM — mpupogHOE SIBICHHE, €r0 CUJa TEHEPUPYETCS B BHUJIE
ANEKTPUYECKOTO TOKA U COMPOBOKIAETCA CUIBHBIM CBETOM, ITyMOM U TEIJIOM, & €ro0
MOCJEACTBUASL MOTYT OKa3aTh HEraTUBHOE BIHMSHUE Ha JKU3Hb YEJIOBEKAa U
MarepuaibHble Ojlara. DTO SIBJICHUE MPOUCXOAUT B PAa3HBIX YACTAX CBETA C Pa3HOU
CKOPOCTBIO M CUJION, HO B HEKOTOPBIX pallOHAX, HAIPUMEP B TPOMUYECKUX PETUOHAX,
rpo3bl  BCTpPEYAIOTCAd 4Yaile. BO3HMKHOBEHME TpO3 B OCHOBHOM CBSA3aHO C
TeMIepaTypold BO31yXa, BIAXHOCTHIO U JAPYruMu (dakTopamMu aTMoc@epshl.
CTonKHOBEHHE BO3/yXa Pa3IuyHON TEMIIEpaTyphl U BIA)KHOCTU B BO3AYIIHBIX CIOSIX
BBI3BIBAET 00pa30BaHUE BJEKTPOCTATUUECKON PHEpruu. ITa 3HEPrusi coOupaercs B
oOJakax u, HaKOHell, JopMHUpYyeTCs B BUE rpomMa (MOJTHUH).

Metoabl. MoinHus 3amuTa  3JaHUN OCYIIECTBISAECTCS C IIETBI0 O0ecreueHus
0e30macHOCTH 3/JaHMsl W YMEHbIEHUs yiiepda oT yaapoB MoyiHMHM. B cBsizu ¢
HaJIMYUEM OYEHb CHJIBHOTO 3JIEKTPUUECKOTO TOKa MPHU yJIape MOJHHHU CYLIECTBYIOT
pa3JIMuHbIC METObI U CPEJICTBA, TO3BOJISIFOLIME TPEAOTBPATUTD MTOBPEKICHUE 3aHUs
ATUM TOKOM. Huke mpuBefeHbl OCHOBHBIE METOJBI M CPEJCTBA 3AIUThI 3IaHUN OT
MOJTHHM.

1. Cucrema ynpasJjieHusi MostHuel. OqHUM U3 HamOoJiee PacIPOCTPAHEHHBIX
CPEACTB 3alllUThl 3JaHUN SABJISIETCS MOJHHUS 3allUTHas cUcTeMa. B OCHOBHOM OH
YCTaHaBJIMBAETCS HABEPXY 3/IaHUS, U MPH yIape MOJIHUM 3JIEKTPUUYECTBO HAMPABISAET
ero Ha 3emuir0. MoJIHHSI OTBOJIbI OOBIYHO M3TOTABIMBAIOTCS U3 METajlla, Yalle BCero
U3 MeIu WIM aJIIOMHUHMS, TIOCKOJBKY OTH MaTepualibl 00JIalaloT XOpoIeit
3JIEKTPONPOBOJHOCTHIO.

2. Cucrema 3a3emJieHMSI MOJIHMH. OJEKTPUYECKUH TOK, MOCTYMAKOLIUNA B
CHUCTEMY MOJIHHEOTBOJIOB, TIEPENAETCS Ha 3EMIIIO IO CIENHAIbHBIM KaOemsM. JTa
CUCTEMA JIOJDKHA OBITH XOPOIIO 3a3€MJICHA, MOCKOJBKY TOK JOJIKEH JIETKO Te€4Yh Ha
3emiit0. KOMMOHEHTBI CHCTEMBI 3a3eMJICHUSI OOBIYHO M3TOTABIMBAIOTCA U3
&Kene300eToHa, MEIN WK APYTUX MaTePUAIOB C BBICOKOH MPOBOIMMOCTHIO.

3. AHTEeHHBI JJIf HanpaBJieHUusl MOJHMHU. [py3onpuEMHbIE aHTEHHBI TaKXKe
YCTAHOBJIEHBI B 3alIUTE€ HEKOTOPBIX 3JaHU. DTU AaHTEHHbI JECHUCTBYIOT CKOpEE Kak
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9JaCTh CHCTEMbl HAMpPABICHUS MOJHHHM W 00Jee TOYHO HANPABISIOT TOK MPH yAape
MoiHuU. OHHM pacrojararoTcs B BEpPXHEM YacTH 3JaHUST U JIOJDKHBI HMETh
YIAYUYIIEHHYIO OPOXOJAUMOCTb.

4. 3azemuienue 3nanmii. [IpaBunbHOE 3a3eMiIeHUE 3/1aHUN O0OECTICUMBAET OYEHb
ObicTpyI0 M A(PPEeKTUBHYIO Tepefady 3JIEKTPOIHEPTUU B 3€MIII0 BO BpeMs yiapa
MOJIHMHM. DTO MOAKIIOYEHUE OCYIIECTBIISIETCS 4Yepe3 CHelHalbHOE YCTPOMCTBO,
YCTaHOBJICHHOE Ha 3emuie. UToObI TOK MOJHUM NPOXOoaui 3PHEKTUBHO, KOHCTPYKIIHS
3MaHus, OCOOCHHO DIJIEMEHTHl METAJUIMYECKOW YacTH, OJDKHBI OBITh TIPABUIBHO
COEJIMHEHBI.

Hcnonw3ytoTcst ABa pa3iuyHbIX TUIA MOJIHUEOTBOAOB: CTEPKHEBBIC U TIJIETEHBIC
TpocoBble. MIX MOXKHO YyCTaHaBIMBATh OTAEIBHO OT 3/IaHHSI WU HHTETPUPOBATH B
3/1aHHE.

3amuTHas CHOCOOHOCTh MOJTHUEOTBO/IA OCHOBAaHA HA €r0 XOPOIlel MPOBOIMMOCTH
¥ Ha TOM (aKTe, 4YTO OH MPOIMYCKAET MOJTHHUIO B 3€MIIIO Y€pe3 METAITTUYECKUE T,
1yOOKO 3apbIThIE B 3eMJII0. B 3TOM citydae MOJIHUSI HE OBPEXKIAET 37]aHUE U YXOJIUT
B 3EMJIIO, TOCKOJIBKY MOJIHUEOTBOJ] YCTAHOBJICH BBIIIEC 3alIUIIAEMOT0 3JaHUsl U
OKa3bIBAET HEOOJIBIIOE CONPOTUBIECHUE MPOTEKAHUIO 3JEKTPUUIECKOTO TOKA.

OcHoBHbIE TPeOOBAHNS K 3IaAHUSAM U COOPYKEHUSIM, TPeOYHO UM MOJHHUS

3alIUThbI
TaoOmuma 1
ITo kaTreropusiM 31aHui U Onucanue TpedoBaHui
COOpPY KeHM i
BbicoTa KOHCTPpYKIMH MonHusl 3alUTy pPEKOMEHAYETCS INPUMEHATh Ul 3JaHUM U
COOpY>KEeHMH BBIIIE OMpPEEIEHHON BBICOTHI, TaK Kak OHM OoJjee
BOCIIPUMMYHUBBI K MOJTHHSIM.
CrpourtenbHbIH KoHCTpyKIMM, MOCTPOEHHBIE U3 MAaTepUaJIOB, YBEIUYHMBAIOIINX
MaTepuaJl CKOPOCTb ~ MOJHHMH,  TpeOyloT  MOJIHUS  3allUThl  JUIS
IIPEOTBPALICHHS BOBMOYKHBIX IOBPEXKIECHUH.
DyHKIHOHAIBbHOE VYcraHoBKHM, — TpeOyromMe  HENpephlBHOW  padoThl, WU
Ha3HaYeHHe creruanbHbIe 3IaHUsS WIH COOPYKEHHUS, BKJIIOYAs
ANIEKTPOCTAHIINU, CKJIAJbl B3PhIBUATHIX BEIIECTB U T. J., TPEOYIOT
MOJIHMSI 3aLIUThI BO M30€KaHNe MOTEHIUAIbHBIX ONAaCHOCTEH.
I'eorpaduyeckoe Monnus 3ammTa HeoOXxonuMa it obecrieueHust 0€30MacHOCTH
10JI0KeHH e 3MaHUI U COOpPY)KEHUH, PAaCIONOKEHHBIX B 30HAX C CHJIbHBIM
TPO30BBIM BO3/ICHICTBHEM.
Mosnus 3amuTa Ecin B mpomioM B 34aHKME WM COOPYXKEHHE yaapuia MOJIHUS,
JUIS 3alUTHI B OyayIeM noTpedyeTcs MOTHHS 3alUTa.
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K monnus 3awume npedbﬂeﬂmomc;l mpu OCHOBHbLX mpe606aHuﬂ.

I- TpeGoBanue — 310 3(PHEeKTUBHOCTL €ro padoThl. CHCTEMa MOJHUS 3aIUThI
JOJDKHA 00ECIeYrBaTh HAJICKHYIO 3alllUTy OT YJIapOB MOJHUU W MHUHUMH3UPOBATH
yIiepo ¥ pUCKHU IS )KU3HU U UMYIIIeCTBa Jtoaeit. JJist 3Toro Heo0XoIUuMO MPaBUIIBLHO
BBIOPATh M PACCUUTATh KOHCTPYKIIMIO CHCTEMBI C YY€TOM OCOOCHHOCTEH 37aHUs WIIH
COOPYKEHHUSI.

[I- BaxkHBIM TpeOOBaHUEM SIBIISIETCS] €T0 HAJIEKHOCTh U JIOJITOBEeYHOCTh. Cuctema
JOJKHA paboTarh CTaOWMIBHO U HAJEKHO B TEUCHHUE MHOTUX JIET, a 37aHUE WU
COOPYXKEHHUE JOJKHO OBITh TOCTOSHHO 3alllMIIEHO OT yAapoB MOJHUHU. YTOOBI
TOOUTHCS TAKOTO Pe3yiIbTaTa, HE0OXOIUMO UCIIOIh30BaTh KAUECTBEHHBIE MaTePHAIIbl U
KOMIUIEKTYIOIIHE.

HI-Tpe6OBaHHe COOTBCTCTBHC HOPMATHBHBIM H 3dKOHOJATCJIbHBIM Tp€6OBaHI/I$IM.
Cucrema MOJIHUS 3aIlIUTHI ABJISICTCA 00s13aTEIBHBIM 3JIEMEHTOM 0€30IaCHOCTH MHOTHX
SI[aHI/Iﬁ )51 COOpY)KeHI/If/'I, €C IIPHUMCHCHHUC PCITTaMCHTHPYCTCA HOPMATHUBHBIMU
HOKYMCHTAMU W IIPpaBHIIAMH 6C3OHaCHOCTI/I, Ipru IMPOCKTUPOBAHHMU W MOHTAXKC
CHUCTCMBI 3allINThI HCOGXOI[I/IMO YYUTLIBATH YKA3aHHBIC Tpe6OBaHI/IH.

Pucynok 1. Buasl 3a3emiieHuit 1151 4acTHOTO JIoMa. 1) OMMHOYHBIN TITyOUHHBIN
3a3€MJIMTEIb, 2) KOMIUIEKCHAS MOAY/IbHASI KOHCTPYKIIMS, 3) AJEKTPUUYECKUE
3a3eMJIEHHE.
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Pucynok 2. 31aHue nMeeT OTJIETbHYI0 MauTy

CornacHo pekoMeHAAIMsAM M0 3alIUTe 3MaHUN W HaXOSIIUXCS B HUX JIIOJEH OT
TPO30BOM OIMACHOCTH, YCTPOMCTBA MOJIHUS 3alMTHI 3JaHUH B OCHOBHOM JIEIIATCA Ha
TPYU THUIIA: OJWHOYHBIN METAJUIMYECKUN CTEP>KEHb, aHTCHHBIA THII U CETYATHIM THIIL.
Cpenu HUX HanboJiee pacIpOCTPaHEHBI MOJIHHS OTPaXKaTeJId C OTHUM METANIMYECKUM
CTEpP>KHEM.

3azemnsiowmii NPOBOAHKK
(Kpyrnas ctanb)

[OpU30HTaNbHLIY 3a3eMnTeNb
(nonoca)

BepTtukanoHbivi 3a3emnuTens
(yronok)

Pucynok 3. MonHus oTpakareiib KOHyCHOTO THIIa

CyTh paboTBhl TpeX THUIOB TPO303AUIUTHBIX YCTPOUCTB oauHakoBa. OHHU
BBIMIOJIHAIOT 3a/ayy MEepeHOCa CTAaTUYECKUX JJIEKTPUUECKUX 3apsioB B oOjakax,
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IPUOIMKAIOIIMXCS K 00BEKTY, K 3eMJe, T.€. IPUPABHUBAIOT PA3HOCTh MOTEHIIMAJIOB
MEX/1y OOJIaKOM U 3eMJIeH K HYITIO.

OUMHKOBaHHbBIN NPYT
Avam. BMm ANR NPOKNaAKKH
NPOBOAHUKOB
MONHKE3aWMTbI

Pucynok 4. 3nanue 060py10BaHO CETYATHIMU MOJIHUS OTPAXKATEISIMU.
CeTyarble MOJHUEOTBOJIBI COCTOST W3 OJHOTO WJIM HECKOJbKUX IIPOBOJOB,
MPOTSHYTHIX Haa 37aHueM. Kaxaplii mpoBOJ MOATATHBACTCS K IMOJIOCaM C 00euX
CTOPOH M C OJTHOW CTOPOHBI COETUHSETCS C 3EMJIEH.

Cpeanee KOJIM4eCTBO YIapOB MOJIHMIA Ha 1 KM? IJI0LIAM B TeYeHHE I0a
Taobmuia 2

[IponomxurensHocTs Tpo3 B pernoHe B [ 10-20 20-40 | 40-60 60-80 >80
TEUeHHe rojia, B yacax

CpenHee KOJIMYECTBO YIapoB MONHHI Ha KM> 1 3 6 9 12
IUIOUIA/IA B TEYEHUE T0OJa

He Tonmbko InromM MOTYT TOCTpajgaTh OT MOPSMBIX YIApOB MOJHUU HWIH
AIEKTPOCTATUYECKON U IIEKTPOMArHUTHOM MHIYKIIMU BHYTPHU 3[aHUSA, HO TAKKE OT
MO’KapOB U B3PHIBOB, MOTYT OBITh MOBPEXACHBI KAMEHHbIE U OETOHHBIE KOHCTPYKIIHH,
CJIOMaHbl J€PEBSAHHBIE OINMOPBI BO3AYIUHBIX JIMHUM JJIEKTPOIEPENAaUH, MOBPEKICHA
M30JUMsl. 30aHHAST M COOPYKEHMS 3allUIIAlOTCS OT MOJHUKA B COOTBETCTBHM C
«HCTpYKIHEN TI0 MNPOCKTUPOBAHUIO W YCTPOWMCTBY MOJIHUS 3alUThl 3JaHUN U
COOPYKEHUIN».
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B MoOnHuA 3amure 30aHUA M COOPYKEHUM B 3aBHCUMOCTH OT KJjlacca Io)Kapa
B3PBIBOOTIACHOCTH TTOMEIIICHU B 3[IaHUH, C TOYKU 3PEHUS TPEOOBAHUI K KOHCTPYKITHH
AIIEKTPOOOOPYIOBAaHUS, a HWHOTAA M B 3aBHCHUMOCTH OT KaTeTOpHH TIOKApHOU
0€30MacHOCTH ITPOU3BOJICTBA TPeOyeTCs OJJHA U3 TPEX KATETOPUNA MOJTHUS 3alIUThI WA
He TpeOyeTcsi MOJTHUS 3alluTa BOOOIIIE:

I-kamezopuio moanua 3auiumel IPUMEHSIOT JJI1 TPOU3BOACTBEHHBIX 3/IaHUI C
nomenieHusamu [1-1 u I1-11 kiraccoB B3pBIBOOIIACHOCTH.

IT - kareropus 3aUTHI OT MOJTHUW HPUMEHSIETCS] B POU3BOJCTBEHHBIX 3/IAHUSX C
nomemeHusamu knaccoB II-I,, II-Is u II-II,, B KOTOpPBIX 3T MOMEMICHUS OJLKHBI
3aanMarh He MeHee 30 % Bcero oobeMa 3maHus Wi 00beMa BEPXHETO ATaxa, CCIH
31aHUE OJHOATAXKHOE, €CIIM MEHBIIIE, TO BCE 3aHue 3amuieHo 1o [1I-kareropuun nim
yacTh ero 3ammuieHa no II-xareropuu, a apyras dacts 3amunieHa o IIl-xareropum.
OTtkpsIThIE yeTpoiicTBa Kiacca [1-Ig Taxxe 3amuinens! o kareropuu 1.

OTU HapyKHBIE YCTPOMCTBA JOJKHBI OBITH 3alIUIICHBI OT MOJHHM Ha BCeH
TeppuTOpuUn pecmyonuku, xots 11 kareropus MONTHUS 3alUTHI TPEOYETCST TOMBKO ISt
3/IaHUI B MeCTax, I71€ rpo3bl OBIBAIOT HE MEHEE JIECATH YacOB B TOJI.

Kamezopua monnua zawumer I1. 11 xareropuss MOJHMS 3allUTBl UMEET PN
ocobOeHHocTel 1o cpaBHeHuIo ¢ 111 kareropueii.

3ammTa 3TOM KaTeropuu 3allUIIaeT HE TOJBKO OT MPSAMBIX YIapOB MOJHUHU U
BBEJCHHS BBICOKMX IIOTCHIIMAJIOB I10 HAA3€MHBIM KOMMYHMKAIUMSM, HO M OT
BHEAPEHUS MO IOA3EMHBIM KOMMYHHUKAIMAM, a TAKXKE OT JJIEKTPOCTATUYECKON H
ANIEKTPOMArHUTHON WHAYKIUHU, T. €. OT 0Opa30oBaHUs MOTCHIIMAJIOB B YIaJE€HHBIX
(HECBSI3aHHBIX) METAJUIMYECKUX LEMSAX MPU MPOXOKICHUU HUMITYJIBCHBIX TOKOB
MOJIHUHU (MMITYJIbCHBIE TOKH CO3JAal0T OMACHOCTh UCKPEHUS MPU MPUOTMKEHUU ITUX
Lermnei).

111 kamezopusa moanua 3auiumel. ITa KaTErOpUsi MOJTHUSA 3alIATHI 3aIUIIAET OT
NPAMBIX YIApOB MOJHMM M BBEICHUSA BBICOKMX IIOTEHIIMAJIOB B 3JaHUE WIIU
COOPYKEHHE UYepe3 BO3AYLIHBIC JIMHUU JJIEKTPOIEPENAYN U JAPYyTUe METAIUIMYECKUE
KOMMYHMKAIIMU HAJl 3€MJICH.

Jns 111 m I kareropuii MONHUS 3alIUTHI CIEAYET MO BO3MOKHOCTH HUCIOJIb30BaTh
€CTECTBEHHBIC MOJIHMS OTpa)kaTeJii: BOAOOTBOAHBIC TPYObl, BOJIOHANOPHBIE OAllTHU U
IpyTUe HAA3EMHBIE COOPYKEHUS. JlepeBrs, pacTyiue B nmpeaenax S M ot 3aanuu c 111,
IV u V ypoBHEM OrHECTOMKOCTH, MOTYT OBITh MCIOJIb30BAHBI B KAU€CTBE OMOPHI AJIs
MOJIHUEOTBOJIOB IIPH BBITIOJHEHUH CIEAYIOMINX YCIOBUN: MOJHUEOTBOJ PA3MEIIAETCSA
HAa CTEHE 3JaHus MEXIYy JIEPEBbsIMA II0 €ro BBICOTE, a& €r0 HUXHUW KOHEI
MIPUBAPHUBACTCS K 3a3eMIISIIOIIIEMY Pa3beMy MOJTHHUEOTBOA, TMO0 OT MOJIHUEOTBO/IA HA
OnvKaifiieM JepeBe K IPYyroMmy MOJIHHEOTBOY, PACIOIOKEHHOMY Ha PACCTOSTHUU HE
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0osee 5 M OT 37aHUS. MPOBOJHUK OMYCKACTCS M MPHUKPEIUBIETCS K 3a3eMIISIOIIEMY
pazbeMy B 3TOM MECTE.

Jakiarouenus. 3ammra 3JaHAM OT MOJIHMM OYEHb Ba)kHA IJI1 OO€eCIIeUYeHHS
O0e3omacHocTn 3aaHusA. CucTeMa IepeHanpaBICHUS MOJHHH, CHUCTEMa MOJHUS
3a3eMJICHUS U JIPYTHE 3alUTHBIC YCTPOKWCTBA CHUYKAIOT BPEHOE BO3/ICHCTBHUC YIapOB
MOJTHHH. KOJIBI ¥ CTaHIapThl MOJTHUS 3alIUTHI MOTYT Pa3iInyaThCs B Pa3HBIX CTpaHax,
MMO3TOMY Iepe]] YCTAHOBKOW CHCTEMBI 3aIllUTHI 3/IaHUS BaKHO COOJIIOJIaTh MECTHBIC
cTaHAapThl. [l TpemoTBpalieHus W CHIDKCHHS pPHUCKAa BO3HWKHOBEHHS MOJIHUN
pa3pabOTaHbl COBPEMEHHBIE TEXHOJOTUM 3alllUThl 3[aHUH C TIOMOIIBI0 MOJTHHS
HAIPaBJISIONINX CUCTEM, JaTYNKOB MOJHUN W AJICKTPOMATHUTHBIX M3MEPEHHUH IS
MIPOTHO3UPOBAHUSA  OMacHbIX  rpo3. Takke  BaXHO  cOONIOAATH  MEpHI
MIPEOCTOPOKHOCTH, TAKKE KaK HE HAXOAUTHCS Ha OTKPHITOM BO3/IyXE BO BPEMs I'PO3HI,
n30erarh METAUTMYECKUX IIPEAMETOB U YCTaHABIMBATh CUCTEMbI OCBEIIICHUSI.
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ANNOTATION

Diabetes is a metabolic disorder that occurs due to decreased insulin levels and
increased blood sugar levels. The disease is chronic and often has a risk of
exacerbation. Conditions caused by diabetes can be fatal (hyperglycemic and
hypoglycemic coma). According to statistics, diabetes is the second most common
metabolic disorder after obesity. Diabetes occurs due to a lack of insulin. This disease
Is characterized by metabolic disorders of proteins, carbohydrates and fats. Insulin
promotes the breakdown, synthesis and use of glycogen in the liver, and prevents the
breakdown of carbohydrate compounds. In the process of protein metabolism, insulin
initiates the synthesis of proteins and nucleic acids, preventing protein breakdown. The
effect of insulin on fat metabolism is that it increases the rate of glucose entry into
hepatocytes, activates cellular energy processes, slows down the breakdown of fats and
improves the synthesis of fatty acids.

Key words: diabetes, alloxan, streptozotocin, insulin, beta cells.

Diabetes mellitus is a chronic condition of hyperglycemia, which occurs as a
result of impaired carbohydrate metabolism due to absolute or relative insulin
deficiency and is manifested by glucosuria, polyuria, polydipsia, impaired lipid,
protein, mineral metabolism, and the development of acute and chronic complications.

Diabetes mellitus is divided into 2 types:

Type I - insulin-dependent (20% );

Type Il - non-insulin-dependent (80%).

Insulin-dependent diabetes mellitus is caused by an absolute deficiency of
insulin in the body and is also observed in children. In this type of diabetes mellitus,
ketoacidosis develops and is treated with insulin.
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Type |1, which is not insulin-dependent, occurs in adults, is manifested by a
relative deficiency of insulin, is not complicated by ketoacidosis, and does not require
insulin therapy.

Currently, diabetes mellitus (DM) continues to occupy one of the leading places
among the so-called “diseases of civilization” in terms of growth rates of morbidity,
disability and mortality. According to the latest data, in 2013 there were 382 million
people with diabetes in the world, and according to forecasts, the number of such
patients may increase to 592 million by 2035, i.e. by 55% [13]. DM is a chronic disease
characterized by a relative or absolute absence of insulin, which leads to
hyperglycemia. Chronic hyperglycemia contributes to the development of various
complications, such as neuropathy, nephropathy and retinopathy, and the risk of
cardiovascular diseases also increases. According to the modern classification, there
are two main types of DM, which have numerous clinical, immunological and genetic
differences.

Approximately 10% of all cases of diabetes mellitus are type 1 diabetes mellitus
(T1DM) [11], which develops as a result of the death of B-cells of the pancreas, leading
to the cessation of insulin production, a key regulator of carbohydrate and lipid
metabolism in the body. Despite numerous studies aimed at studying this disease, the
disease continues to progress, and the insufficient number of means for the prevention
and treatment of T1LDM suggests the inclusion of these patients in high-risk groups for
the development of a huge number of complications, which is confirmed by data on
the overall risk of mortality among people with diabetes, which is twice as high as that
of peers without diabetes [6]. Among the complications, it is worth noting the negative
impact on the female reproductive system, manifested in the form of menstrual
irregularities, infertility, pathological course of pregnancy and childbirth [12,16].

Chemical models of diabetes mellitus are the most widely used in modern
experimental diabetology. According to literary data, in works published in the field of
enthopharmacology for the decade from 1996 to 2006, streptozotocin and alloxan were
used as chemical agents for studying various aspects of the disease in 69% of cases and
in 31% of cases [2].

Alloxan is a breakdown product of uric acid and is a white crystalline substance
that turns pink in the air. The agent has a diabetogenic effect only when administered
parenterally - intravenously, subcutaneously, intramuscularly and intraperitoneally. It
Is used to study type 1 diabetes mellitus. The effective dose depends on the type of
animal, the method of administration and the nutritional status [3,4].

Mechanism of action of alloxan. Despite a significant number of studies
confirming the selective damage of beta cells by alloxan, there is no generally accepted
theory that comprehensively explains this phenomenon. There are several hypotheses
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of the mechanism of action of alloxan. According to one of them, proposed by A.
Lazarow, alloxan causes selective damage to the permeability of the beta cell
plasmalemma due to its reaction with dithiol groups necessary to maintain the integrity
of the membranes. As a result, the structure of the cell membrane changes. Spaces are
formed in it through which the cells lose potassium, coenzymes and enzymes, and
extracellular sodium enters. Metabolism in beta cells is disrupted, and they die. The
hypothesis was confirmed in experiments conducted in vitro by D. Watkins et al. [1].
However, some of its assumptions were subsequently subjected to critical analysis [9].
It was obvious that the effect of alloxan depends not only on the inhibitory effect on
the SH groups of the plasmalemma. According to modern scientific research, in
animals with aloxan-induced diabetes, the ratio between essential macro- and
microelements (sodium, potassium, calcium, zinc, iron, copper, etc.) is disrupted [19].

There are many models of spontaneous development of type 1 diabetes in
rodents (biobreeding, LETL, WBN/Kob rats, NOD mice, etc.) and type 2 diabetes (rats
and mice with a defect in leptin or leptin receptor synthesis, etc.), obtained as a result
of inherited genetic mutations or selected from outbred animals without diabetes (for
example, Goto-Kakizaki rats, Tsumara Suzuki mice, etc.) [15, 18]. Diabetes mellitus
can be caused surgically (by means of partial or total pancreatectomy, a classic example
of which is the experiment of O. Minkowski and J. Mering on dogs [17], by
pharmacological drugs (causing the destruction of insulin-secreting beta cells of the
pancreas [5]), by using genetic engineering methods (knockout technology and
transgenic hyperexpression of specific genes [15]), by prescribing special dietary
rations [8,14], as well as various combinations of these.

Streptozotocin  (N-nitroso derivative of glucosamine, gross formula
C8H15N307) is a broad-spectrum antibiotic and, like alloxan, is a structural analogue
of glucose. As a result of intraperitoneal or intravenous administration, STC is
transferred to the B-cells of the pancreas by the GLUT-2 transporter and causes DNA
alkylation. Subsequent activation of poly(ADP-ribose) synthetase leads to depletion of
nicotinamide adenine dinucleotide (NAD+), a decrease in the cellular level of
adenosine triphosphate, cell necrosis and subsequent inhibition of insulin production
and the development of insulin resistance [18]. Negative manifestations are
accompanied by activation of free radical oxidation due to excessive formation of nitric
oxide [10]. Unlike alloxan, when modeling diabetes by administering optimally
selected doses of STC to animals, it is possible to achieve significantly less destruction
of B-cells compared to that with the introduction of alloxan.

Carbohydrate metabolism disorders in diabetes mellitus are manifested by:
damage to hexokinases (hepato-, myo- and adipocytes); increased glycogenolysis;
activation of gluconeogenesis; impaired Krebs cycle activity.
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Lipid metabolism disorders in diabetes mellitus are manifested by: impaired
glucose utilization; impaired lipogenesis; 3) mobilization of fats from depots; lipemia;
increased ketogenesis and cholesterologenesis; ketone brain and cholesterolemia;
ketonuria.

Protein metabolism disorders in diabetes mellitus are manifested by: impaired
glucose utilization; increased protein breakdown; aminoacidemia, high demand for
glucogenic amino acids; increased gluconeogenesis.

The following biochemical changes are observed in diabetes mellitus:
hyperglycemia; glucosuria; ketonemia, ketonuria, atherosclerosis; ketoacidosis;
hyperaminoacidemia and aminoaciduria; polyuria; polydipsia; polyphagia;
dehydration.Taking into account the above, it can be said that the use and improvement
of experimental animal models of diabetes mellitus is necessary for the development
of new approaches to modeling this disease, as well as for studying the effectiveness
of various drugs.
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AQIL TISHLARNI OLISH
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Annotatsiya: Agqil tishlari (akkulyar tishlar) odamlarning juda ko'p qismida
muammoli holatlarga sabab bo ‘lishi mumkin. Ushbu magqgolada aqil tishlarining
anatomiya va fiziologik xususiyatlari, ularni olishning zaruriyati, jarayonning
bosqichlari, komplikatsiyalar va zamonaviy xirurgik usullar kengroq yoritilgan. Aqil
tishlarini olishda bemorni tayyorlash, jarayonni amalga oshirish va keyingi davolash
bosqichlari ham tahlil gilingan.

Kalit so‘zlar: Aqil tishlari, xirurgik stomatologiya, impaksiya, dental jarohatlar,
postoperativ davolanish, oral xirurgiya, stomatologik komplikatsiyalar, tish chirishi.

Annomayusn: 3yobt myopocmu (mpemue MOJAPbL) MOSYM  Bbl3bIEAMD
npoobaemMHble COCMOSAHUA y MHO2UX Jtodell. B Oaunoil cmamve 6onee noopooOHO
oceewaromces aHamomudeckue u usuonocuyeckue ocobeHHocmu 3y008 Myopocmu,
HeobxXo0umMocms Uux YOalieHus, manvl NPoyeoypbl, B03MONCHbIE OCIONCHEHUS U
co8peMeHnble  Xupypeuyeckue memoosl. Takdce NpoaHanu3uUpoOSamnvl  Manvl
NnO020MOBKU NAYUEHMA, NPOBEOCHUsL ONepayuu U NOCAe0YIOue20 Ne4eHusl.

Knrouesvie cnosa: 3yowt myopocmu, Xupypeuueckasi Cmomamono2usl, pemeHyus.,
3yOHble  Mpaemvl,  NOCICONEPAYUOHHOe  JedeHue,  OPAlIbHAs. — XUupypeus,
CMOMAmMOJI02U4ecKue OCL0NCHEeHUs, Kapuec.

Annotation: Wisdom teeth (third molars) can cause problematic conditions in
many individuals. This article provides a detailed overview of the anatomy and
physiological characteristics of wisdom teeth, the necessity of their extraction,
procedural stages, potential complications, and modern surgical techniques. It also
analyzes patient preparation, the surgical process, and postoperative treatment
phases.

Keywords: Wisdom teeth, surgical dentistry, impaction, dental injuries,
postoperative care, oral surgery, dental complications, tooth decay.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025 124


https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15204408
mailto:gulbora240@gmaim.com
mailto:moydinovjamshidjon4@gmail.com

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

Kirish

Aqil tishlari (akkulyar tishlar) odamlarning ikkinchi molar tishlaridan keyin
joylashgan oxirgi tishlardir. Odatda ularga 17-25 yosh oralig‘ida chiqish vaqti keladi.
Biroq, ba’zi hollarda bu tishlar to‘liq chigmasligi, noto‘g‘ri joylashishi yoki impaksiya
(blokirovka) qilinishi mumkin. Bu holatlar og‘riq, infektsiya, qo‘shni tishlarning
shikastlanishi va boshga stomatologik muammolarga olib kelishi mumkin. Shuning
uchun aqil tishlarini olish — xirurgik stomatologiyadagi eng keng targalgan
protseduralardan biridir.

Ushbu maqolada aqil tishlarini olishning asosiy sabablari, jarayonning
texnologik jihatdan qo‘llanilishi, komplikatsiyalar va zamonaviy yondashuvlar
kengrog yoritilgan.

Tahlil va muhokama

Aqil tishlarining anatomiya va fiziologik xususiyatlari

Aqgil tishlari (akkulyar tishlar) odamlarning evolyutsion rivojlanishi natijasida
kamroq kerakli bo‘lib qolgan tishlardir. Zamonaviy odamlarda bu tishlar diqqat
markazida emas, chunki mo‘tadil ovqatlanish va ozgina jag‘-jag‘lik bilan bog‘liq
ravishda jag‘ hajmi kamayib ketgan. Bu holat aqil tishlariga yetarli joy goldirmaydi va
natijada ular to‘liq chigmasligi yoki noto‘g‘ri joylashishi mumkin.

Bu holat "tish impaksiyasi" deb ataladi. Impaksiya bo‘yicha aqil tishlari uchta
asosiy shaklda joylashishi mumkin: tik, gorizontal yoki og‘ma holda. Tik impaksiyada
tish jag‘ni kesib o‘tmaydi va fagat qisman ko‘rinishga ega bo‘ladi. Gorizontal
impaksiyada esa tish qo‘shni ikkinchi molar tishga bosim berib, uning yuzasini
shikastlashi mumkin. Og‘ma holatda tish burchak ostida joylashib, jag‘ suyaklariga
yaginlashadi. Bunday holatlar gigiyenani saqglashni giyinlashtiradi va infektsiya,
karies, perikoronit kabi muammolarga sabab bo‘lishi mumkin.

Agil tishlarining anatomik jihatdan murakkab joylashuvi ham operatsiyani
giyinlashtiradi. Masalan, mandibula nervi va boshga muhim strukturalar tishlar
yaqinida joylashgan bo‘lib, bu nervning shikastlanishiga olib kelishi mumkin. Shuning
uchun bemorlarning individualligini hisobga olgan holda jarayonni rejalashtirish zarur.

Aqil tishlarini olishning sabablari

Aqil tishlarini olishning bir nechta sabablari mavjud bo‘lib, eng ko‘p
targalganlari quyidagilar:

« Impaksiya: Impaktlangan tishlar jag‘dagi suyak to‘qimalari yoki qo‘shni tishlar
bilan blokirovka qilinishi tufayli to‘liq chigmasligi mumkin. Bu holat og‘riq, infektsiya
va boshga stomatologik muammolarga olib keladi.

« Karies: Aqil tishlarining nogiron joylashishi tufayli ularni tozalash giyinlashadi.
Natijada, bakteriyalar to‘planib, karies va pulpita kabi kasalliklarni keltirib chiqaradi.
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« Perikoronit: Impaktlangan tish atrofidagi yumshoq to‘qimalar infektsiyalanishi
natijasida perikoronit deb ataladigan holat rivojlanadi. Bu kasallik og‘riq, shish,
ochilish va yallig‘lanishga olib keladi.

« Qo‘shni tishlarga ta’sir: Aqil tishlarining noto‘g‘ri joylashishi tufayli ular
qo‘shni ikkinchi molar tishlarga bosim beradi. Bu esa tishlarning harakatlanishiga,
shikastlanishiga yoki kariesga olib kelishi mumkin.

o Ortopedik davolash: Ba’zi hollarda implantantlar yoki protezlarni o‘rnatish
uchun aqil tishlarini olish talab etiladi. Bu holatda aqil tishlarining mavjudligi
ortopedik ishlarni giyinlashtirishi mumkin.

Jarayon bosgichlari
Aqil tishlarini olish jarayoni quyidagi bosqichlarga bo‘linadi:

1. Bemorni tekshirish va diagnostika: Dastlab, bemorning shikoyatlari eshitilib,
tishlarning holati aniglanadi. Rengen tasvirlari (ortopantomogramma yoki CBCT)
yordamida tishning joylashishi, suyak strukturasi va nervlarning holati baholanadi.
Diagnostika jarayoni bemorning sog‘lig‘i haqida to‘liq tasavvurga ega bo‘lish uchun
juda muhimdir.

2. Operatsiya uchun tayyorlov: Operatsiya oldidan bemorga lokal anesteziya
beriladi. Qiyin hollarda umumiy narkoz yoki sedatsiya qo‘llanilishi mumkin.
Anesteziya tanlanishida bemorning sog‘liq holati, tishning joylashishi va operatsiya
murakkabligi hisobga olinadi.

3. Xirurgik jarayon: Tishning joylashishiga garab, uni parchalab yoki butun holda
olib tashlash mumkin. Parchalashda tish bir necha bo‘lakka ajratiladi va so‘ngra har
bir bo‘lagi alohida olinadi. Bu usul murakkab joylashgan tishlar uchun qo‘llaniladi.
Jarayon davomida jag‘ suyagi zararlanmasligi uchun ehtiyotkorlik bilan ishlanadi.

4. Postoperativ davolanish: Operatsiya tugagach, sohaga steril bandaj qo‘yiladi va
bemorga zarur ko‘rsatmalar beriladi. Ko‘rsatmalar orasida og‘riq qoldiruvchi vositalar
ichish, sovuq kompress qo‘llash, og‘iz gigienasini saqlash va fizik mashqlardan voz
kechish kabi tavsiyalar kiradi.

Komplikatsiyalar
Aqil tishlarini olishda quyidagi komplikatsiyalar yuzaga kelishi mumkin:

« Bledding (gon ketish): Operatsiya sohasida gon ketish sodir bo‘lishi mumkin.
Ko‘pchilikda bu muammo bir necha soat ichida to‘xtaydi, ammo ba’zi hollarda qon
ketishning davom etishi mumkin.

« Infektsiya: Operatsiya sohasida infektsiya rivojlanishi mumkin. Buning oldini
olish uchun antibiotiklar va antiseptik vositalar tavsiya etiladi.

« Sinirning shikastlanishi: Mandibula nervi yoki boshga nervlar shikastlanishi
natijasida sezgi yo‘qolishi yoki og‘riq paydo bo‘lishi mumkin. Bu holat ko‘pincha vaqt
o‘tishi bilan yaxshilanadi.
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¢ Qo‘shni tishlarning zaiflashuvi: Aqil tishlarini olish jarayonida qo‘shni tishlar
zaiflashishi yoki shikastlanishi mumkin.

« Suyak zudlik (osteomyelit): Jag‘ suyaklarida infektsiya rivojlanishi mumkin. Bu
og‘riq, shish va umumiy nasazlikka olib keladi.

Shuni ta’kidlash kerakki, zamonaviy usullar va malakali xirurglar bilan bu
komplikatsiyalar minimal darajada bo‘lishi mumkin.

Zamonaviy yondashuvlar

Zamonaviy stomatologik xirurgiya aqil tishlarini olishni yanada xavfsiz va
tezlashtirgan. Quyidagi innovatsiyalar jarayonni samaraliroq gilmoqda:

« Laser texnologiyasi: Laserlar tishni olishda qon ketishni kamaytiradi va
jarohatning tezroq yallig‘lanishiga yordam beradi.

« Ultratovush asboblari: Ultratovushdan foydalanib, tishlarni parchalash va olish
jarayoni osonlashadi.

« 3D tasvirlash usullari: Cone Beam Computed Tomography (CBCT) yordamida
tishning anatomik joylashuvi va nervlar holati anig aniglanadi.

« Minimal invaziv jarayonlar: Zamonaviy asboblarning yordamida jarayon
minimal shikastlanish bilan amalga oshiriladi.

« Postoperativ davolanish: Nozik dorilar va fizioterapevtik usullar yordamida
bemorning tezroq tiklanishi ta’minlanadi.

Aqil tishlarini olish — stomatologik xirurgiya sohasida muhim va keng targalgan
jarayon hisoblanadi. Ushbu protsedura agil tishlarining impaksiyasi, karies, perikoronit
va boshga muammolarga yechim sifatida amalga oshiriladi. Zamonaviy texnologiyalar
va malakali xirurglar bilan operatsiya xavfsiz va samarali bo‘lishi mumkin. Bemorlar
uchun postoperativ davolanish va gigienani saglash muhim omillardir. Aqil tishlarini
olishda asosiy magsad bemorning sog‘lig‘ini saqlash va yuqori sifatli hayot kechirish
imkonini ta’minlashdir.

Xulosa

Aqil tishlarini olish — stomatologik xirurgiya sohasida muhim va keng targalgan
jarayon hisoblanadi. Bu jarayon bemor uchun qiyinchiliklar tug‘dirsa-da, zamonaviy
usullar va malakali xirurglar bilan operatsiya muvaffaqgiyatli va kam komplikatsiyali
o‘tkazilishi mumkin. Agqil tishlarini olishda asosiy maqgsad bemorning sog‘lig‘ini
sagqlash va yuqori sifatli hayot kechirish imkonini ta’minlashdir. Shuningdek,
stomatologik gigienani saglash va oldini olish choralariga rioya qilish orgali aqil
tishlari bilan bog‘lig muammolarni kamaytirish mumkin.
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Annotatsiya: Mazkur maqola IX-X asrga oid sirlangan idish piyolaning
tayyorlanish texikasi, nagshlarining tavsifi, bezak usullari va yozuvi tahliliga
bag ‘ishlangan. Buxoro vohasiga oid ushbu buyum geometrik to r shaklidagi murakkab
o zaro tutashgan chiziglar bilan bezatilgan bo ‘lib bu turdagi nagshlar Sharqiy Eron
va Movarounnahr hududlaridan topilgan.

Kalit so“zlar: arab, sopol, kufiy, geometrik, gil vota, gil, sir, epikgrafik, yozuv.

THE CERAMIC ART OF THE BUKHARA OASIS IN THE 9TH-10TH
CENTURIES: A CASE STUDY

Annotation: This article is dedicated to the analysis of a glazed bowl dating back
to the 9th—10th centuries, focusing on its production technique, decorative patterns,
ornamentation methods, and inscription. The artifact, originating from the Bukhara
oasis, is adorned with a complex network of interwoven geometric lines forming a net-
like design. Such patterns have been found in regions of Eastern Iran and Transoxiana.

Keywords: Arabic, pottery, Kufic, geometric, clay body, clay, glaze, epigraphic,
inscription.

KIRISH. Bugungi kunda tarixiy sopol buyumlar nafagat arxeologik yodgorlik
sifatida, balki xalq hunarmandchiligi, estetik did, milliy o‘zlik va madaniy xotira
timsoli sifatida alohida ahamiyat kasb etadi. Somoniylar davriga oid epigrafik sopol
buyumlar aynigsa qimmatli bo‘lib, ularning har biri o‘z davrining diniy, falsafiy va
estetik qarashlarini mujassam etgan ko‘chma manbaa vazifasini bajaradi.Bu buyumlar
islom san’ati, epigrafika, arxeologiya va tarix fanlari uchun noyob manba bo‘lib xizmat
giladi. Ular orgali IX-—X asrlardagi Markaziy Osiyosining ijtimoiy hayoti, diniy
garashlari va madaniy alogalari hagida muhim xulosalar chigarish mumkin.

Zamonaviy hunarmandchilik san’ati vakillari gadimgi sopol buyumlardagi
naqgshlar, yozuvlar va shakllardan ilhom olib, an’anaviy san’atni bugungi dizayn bilan
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uyg‘unlashtirmoqda. Bu esa madaniy merosni zamonaviy muhitga moslashtirishda
katta ahamiyatga ega.Muzeylar, ko‘rgazmalar va madaniy tadbirlarda ushbu sopol
buyumlar nafaqat tarixiy eksponat, balki chet el sayyohlarini jalb gilish vositasi sifatida
namoyon bo‘lmogda. Ular orqali milliy o‘zlik va tarixiy =xotira qayta
tiklanmoqda.Yozuvli sopol buyumlarda mujassam bo‘lgan axloqiy gadriyatlar sabr,
baraka, halollik, ilm bugungi kunda ham dolzarb bo‘lib, bu gadriyatlarni yosh avlod
ongiga singdirishda ularning ramziy ahamiyati yuqoridir.

Tadgigot magsadi. Ushbu maqola Somoniylar davriga oid sirlangan sopol
buyumning ishlab chigarish uslubi, kufiy yozuvlarning shakllanish bosqgichlari va
dekorativ bezaklarning manbalarini ilmiy manbalar asosida tahlil gilishni magsad
giladi..Tadgiqotning dolzarbligi shundaki, Buxoro vohasi IX-X asr sopolsozlik
madaniyatining rivojlanish jarayonlari hanuzgacha to‘liq o‘rganilmagan, va bu
boradagi mavjud ilmiy manbalar hali to‘liq tizimlashtirilmagan. Shu sababli, ushbu
tadqiqot Buxoro sopol buyumlarining tipologiyasini aniqlash, ularning san’at
tarixidagi o‘rnini belgilash va o‘zaro ta’sir jarayonlarini ochib berish uchun muhim
ahamiyat kasb etadi.

1-rasm.IX-X asr.Buxoro vohasi
Buxoro Davlat Universiteti Buxoro tarixi va arxeologiya muzeyi.
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Asosiy gism. Bu piyola shaklidagi buyum namunalaridan biri. Bunday buyumlar
IX—X asrlarda Buxoro vohasida keng tarqalgan bo‘lib, ularning asosiy xususiyatlari
quyidagilar:

Mustahkam sirlangan qizg‘ish tuproqdan foydalanilgan. Asosan mabhalliy gil
(loy)dan tayyorlangan. Loy maxsus joylardan gazib olinib, suv bilan aralashtirilgan.
Aralashma ichidagi mayda tosh va boshga aralashmalar ajratib olingan. Qolipga solish
yoki qo‘lda shakllantirishdan oldin yaxshi gorish va elash orgali plastiklik darajasi
oshirilgan. O‘rtacha qalinlikda yupqaroq qilib ishlangan. Tag gismi 0,5 sm tashkil
giladi. O‘rtacha chuqurlikda aylana shaklda tayyorlangan.Pastdan yuqoriga qarab
kengaytirib ishlangan, lab gismi ozgina orgaga gayrilgan. Orga tomonida charx izlari
mavjudligi sababli charxda tayyorlanganligi ma’lum. Maxsus g‘isht yoki loydan
qurilgan kulolchilik pechlarida 900—1100°C haroratda pishirilgan: Pechning quyi
gismida olov yogilgan, yugori gismida esa idishlar joylashtirilgan. Pishirish jarayoni
bir necha soat davom etib, harorat nazorat gilingan. Pishirish natijasida sir gotib,
yaltirog va mustahkam qoplamaga aylangan. Quritish. Sopol buyumni quritish
bosgichma-bosgich amalga oshirilgan. Dastlab, ochiq havoda yoki soyada quritilgan.
Namligi kamaygach, soyada yoki quyoshda biroz qgattiglashtirilgan. Sirt silliglangan
yoki maxsus asboblar bilan pardozlangan..Dastlab oq bo‘yoq bilan umumiy bo‘yalgan.
Lab gismi qora rangda bezatilgan. Ichki tepa qismida qora tasmaga o‘xshash aylana
shakl berilgan.Uning ichiga oq ingichka metal tayoqcha yordamida arab yozuviga
o‘shash belgilar mavjud. Ichki tag gismi esa besh burchak shaklida aralash geometrik
shakl berilgan. Nimkosani bezashda qora, oq, jigarrang, sarg‘ish va qizil ranglardan
foydalanilgan. Sirlash texnologiyasi sopolning mustahkamligi va suvga chidamliligini
oshirish uchun go‘llanilgan. Bu namunada murakkab geometrik va stilizatsiyalangan
arably yozuvga o‘xshash naqgshlar mavjud. Piyolaning tayyorlanishi, bezalish uslubi,
rang tasviri jihatidan Somoniylar davridagi sirlangan sopol buyumlarga
o‘xshaydi.Ushbu idishda Islom san’atining ta’siri sezilarli bo‘lib, kufiy yozuv,
o‘simliksimon va geometrik nagshlar keng qo‘llanilgan. Bunday idishlar asosan ovqat
va ichimliklar saglash yoki sovg-‘a tarigasida taqdim qilish uchun ishlatilgan.
Nimkosada ishlangan stilizatsiyaga o‘shash qismi Lisa Volov tomonidan quyidagicha
izohlanadi.

2-rasm
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Somoniylar davriga oid bezaklarning ayrimlari qadimiy bezak an’analaridan
olingan bo‘lsa, boshqalari islom olamining chekka hududlaridagi san’at turlaridan
ilhomlangan. Masalan, bargsimon kufiy yozuvi ilk bor 9-asr boshlarida Misrda paydo
bo‘lgan bo‘lib, keyinchalik Fotimiylar davrining asosiy uslubi bo‘lgan gullarga boy
kufiyga aylangan. G‘arbiy manbalardan kelgan yoy shaklidagi motiv ham Somoniylar
tangalarida 9-asr oxirida paydo bo‘lgan.Piyola markazidagi o‘rama naqgshlar Eron
hududidan topilgan sopol buyumdagi naqshlarga o‘xshash ekanligi aniglangan.Sharqiy
Eronning o‘ziga xos xususiyati hisoblangan o‘rama (interlace) esa ilk bor Yaman ipak
paxta matolarida gayd etilgan bo‘lib, unda oltin iplarda o‘ralgan kufiy yozuvi naqsh
sifatida ishlatilgan. Ushbu barcha bezak elementlari Somoniy ustalari tomonidan
yagona, uyg‘un badiiy uslubga sintez qilinib, ba’zi hollarda butunlay mavhum san’at
shakliga aylangan. Natijada yozuvlar deyarli o‘qilmaydigan darajada
stilizatsiyalangan, matnning mazmuniy jihati esa kaligrafiyaning estetik giymatiga
nisbatan ikkinchi darajaga tushgan.Bu davriga oid sirlangan sopol buyumlaridagi
yozuvlar asosan kufiy yozuvida bitilgan bo‘lib, bu to‘g‘ri chiziqli (rectilinear) xattotlik
uslubi Qur’on qo‘lyozmalari hamda me’moriy inshootlardagi monumental yozuvlar
uchun keng qo‘llanilgan.Sirlangan sopol buyumlarda ikki xil yozuv uslubini ajratish
mumkin. Birinchi uslub to‘g‘ri chiziglar va geometrik shakllarga asoslangan bo‘lib,
uni yaratishda quyidagi texnika qo‘llanilgan: sopol buyum yuzasiga qalin oq angob
(sir) surtib chiqgilgan, so‘ngra ortiqcha qismi o‘tkir asbob yordamida olib tashlangan.
Natijada aniqligi va keskinligi bilan ajralib turuvchi harflar hosil bo‘lgan.[ Lisa
Golombek (Volov), “Plaited Kufic on Samanid Epigraphic Pottery”, 1966.].

Buxoro vohasi IX—X asrlarda Somoniylar davlati tarkibida Markaziy Osiyoning
yirik madaniy va hunarmandchilik markazlaridan biri sifatida shakllangan. Bu davrda
hunarmandchilikning turli tarmoglari, xususan, sopol buyumlar ishlab chigarish
sezilarli darajada rivojlandi. Aynigsa, sirlangan sopol buyumlar bu davrning o°ziga xos
san’at namunalaridan biri bo‘lib, ularning bezaklari, shakllari va texnikasi o‘zining
takomillashganligi bilan ajralib turadi. Sirlangan sopol buyumlarning rivojlanishi
Buxoro, Vardonze, Romitan, Poykend kabi yirik markazlarda keng targalgan. Ushbu
davr sopol buyumlari shakl va bezak jihatdan bir necha bosqichlarni bosib o‘tgan
bo‘lib, ularning ishlab chiqarilishida nafaqat mahalliy an’analar, balki Bag‘dod,
Nishopur, Samargand, Marv va boshga madaniy markazlarning ta’siri ham seziladi.

IImiy adabiyotlarda I’X—X asrga oid Buxoro sopol buyumlari olimlar tomonidan
o‘rganilgan. Jumladan, V.A. Bulatov, L.I. Rempel, O.G. Bolshakov, B.A. Litvinskiy,
G.V. Shishkina, L. Volov, kabi tadgigotchilar ushbu davr sopollarining texnologiyasi,
tipologiyasi va bezak xususiyatlarini tahlil gilganlar. Bu tadqiqotlar shuni ko ‘rsatadiki,
Somoniylar davri sopol ishlab chigarishida g‘ishtli kulolchilik pechlari, sirlanish
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texnikasining takomillashishi, bezaklarning epigrafik va geometrik, zoomorfik
ko‘rinishga o‘tishi muhim o‘rin tutgan.

Ba’zan sopol buyumlarda Qur’on oyatlaridan qisqa parchalar yoki islomiy duolar
bitilgan bo‘lgan:“Al-baraka”( baraka, fayz), “Al-yumn” ( baxt), “Al-sa’ada” (saodat),
“Al-"1zz” ( sharaf’), “Al-hamd lillah” ( allohga hamd bo‘lsin ), “Bismillah” ( alloh nomi
bilan ), “Yadullah fawqa aydihim” ( allohning qo‘li ularning qo‘llari ustidadir (Qur’on,
48:10)

[ O. Watson, “Ceramics from Islamic Lands” 2004.]

Ko‘plab buyumlarda oddiy xalq donishmandligiga asoslangan, axloqiy
ma’naviyatni targ‘ib qiluvchi iboralar uchraydi:“Al-’ilm ni’m” - ilm ne’matdir, “As-
sabr jamil” - sabr go‘zaldir, “Ar-rida bi-qada’ Allah” — Alloh taqdiriga rozi bo‘lish,
“Al-karam husn al-khuluq” — karam (saxovat) — chiroyli xulqdir, “Al-qana’a mal la
yanfad” — ganoat — tugamaydigan boylikdir kabi yozuvlar o*qib o‘rganilgan.[ Eléonore
Cellard va Frangois Déroche, “The Writing on the Wall: Kufic Inscriptions on Samanid
Pottery” 2021.]

IX—X asrlarda, xususan Somoniylar hukmronligi davrida, sirlangan sopol
buyumlar ishlab chiqarish O‘rta Osiyoda yuksak darajadagi hunarmandchilik va san’at
darajasiga ko‘tarilgan. Buxoro, Nishopur, Afrasiyob kabi markazlarda tayyorlangan
sopol buyumlar nafaqat amaliy vazifani bajargan, balki o‘zida davrning estetik
garashlari, diniy tushunchalari va ijtimoiy madaniyatini ham mujassam etgan.

Xulosa: IX-X asrlarda shakllangan sopolchilik an’analari, aynigsa sirlash
texnikasi va bezak elementlari, keyingi davrlarda ham islomiy dunyoning turli
hududlariga ta’sir ko‘rsatgan. Sirlangan sopollarning ustida ishlangan kufiy yozuvlar,
geometrik va o‘simliksimon nagshlar, estetik jithatdan mukammal kompozitsiyalar
bularning barchasi o‘sha davr hunarmandlarining badiiy didi va texnik mahoratini
ko‘rsatadi. Ayniqsa, epigrafik bezaklar orqali sabr, baraka, ilm, baxt kabi axloqiy
fazilatlarni targ‘ib qgiluvchi iboralarning keng qo‘llanilishi bu buyumlarning diniy-
ma’naviy vosita sifatida ham xizmat gilganidan dalolat beradi. Bugungi kunda ushbu
buyumlar arxeologik, san’atshunoslik va epigrafik tadqiqotlar uchun muhim manba
sifatida gadrlanadi. Ular orgali IX—X asrlar madaniy hayoti, san’at talqini va diniy-
estetik garashlari hagida chuqur xulosalar chigarish mumkin.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025 133



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

Adabiyotlar ro‘yxati.

1. Lisa Golombek (Volov), “Plaited Kufic on Samanid Epigraphic Pottery”, 1966.

2. Hannah Targan.“Samanid Epigraphic Slipware”.2025.15-bet.
https://www.researchgate.net/publication/343588083].

3. 0. Watson, “Ceramics from Islamic Lands” 2004.

4. Eléonore Cellard va Frangois Déroche, “The Writing on the Wall: Kufic Inscriptions
on Samanid Pottery” 2021.

5. Binyon, Wilkinson, Gray “Persian Pottery” 1933

6. [TyrauenkoBa, ['anuna Anna.. “UckycctBo u kynbrypa Cpenneit Azuu | X—XII BB.”,

M., 1976.
7. Bypucos, 0. b. “Onurpaduka cpennesexoBoit Cpenneit Azuu , °, Tamkent, 1972.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025 134



https://t.me/Erus_uz
https://www.researchgate.net/publication/343588083_Samanid_Epigraphic_Ceramics?enrichId=rgreq-ad1f115dc9a60c31465121c4c6f0497b-XXX&enrichSource=Y292ZXJQYWdlOzM0MzU4ODA4MztBUzo5MjM0NTMwNDE0MTAwNDlAMTU5NzE3OTc3MDk4NA%3D%3D&el=1_x_2&_esc=publicationCoverPdf

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

DOI: https://doi.org/10.5281/zenodo.15283874

HUHTEI'PAIIMSI HHTEJJIEKTYAJIBHBIX PEIIEHUAN 111
MOBBIIIEHUS YPHEPTOY®PEKTUBHOCTHU B KOHTEKCTE
YCTOMUYUBOI'O PA3BBUTHUS

AonyninaeBa Cypaiié MyHupoBHa
CaupnoBa I'yabuexpa AJniepoBHA
TamkeHTCKkHI yHUBEpCUTET HHPOPMAITMOHHBIX TEXHOJIOTH UMeHn Myxammana
anp-Xopa3Muil

AHHOTAITAA

Cospemennvie 6b1308bl 8 IHEP2EMUUECKOM CEeKMope — U3MEeHeHUe KIUMamd,
pocm nompebieHuss IHepeuu U NompeOHocmb 6 OekapOoHuzayuu — mpeodyom
8HeOpeHUsl HOBbIX NOOX0008 K YNpasieHuto dHepauel. B cmamve paccmampusaiomes
UHMENIeKMYaNbHble  MEeXHON02UU  KAK  OCHOBHOU  UHCMPYMEHM  NOBblUEHUs
aHepeoappexmusnocmu.  Ilpedcmasnenvlt  apxumexmypa — UHMELLEKMYATbHbIX
9Hepeocucmem, npunyunvl pabomwvr Smart Grid, memoowvl npeockazamenbHO20
VNpaeneHuss U NpUMEeHeHUs UCKyccmeenno2o unmennekma. Coenan axyewm Ha
gasxcnocmu unmezpayuu MT-pewtenuti 6 sHepeemuxy 01 OOCMUNICEHUs yenel
YCMOU4UBO20 PA38UMUSL.

Knrouegwie cnoea: UHMEILIeKM) ANbHblE 9Hep2ocUcmemul,
IHEP20IPGEeKMUBHOCMb,  UCKYCCMBEHHbIL UHMELIeKm, YCMou4ugoe pazeumue,
yugpposuzayus, Smart Grid.

B ycioBusiX CTpeMHTENBHOrO pocTa INIOOAJbHOTO SHEPronoTpeOleHus U
OrPaHUYEHHOCTH PECYPCOB 0COO0E 3HaUEHNE NMPHOOpETaeT KOHUENIHS YCTOWYMBOIO
HSHEPreTUYECKOr0  Pa3BUTHUS, OCHOBOW KOTOPOWM  SIBJISIETCS  DHEPreThyecKas
s¢dextuBHOCTh. TpaguuuoHHbIE MOJEIM YIPABJICHUS SHEPrOCHAOKEHUEM HE
o0ecneunBarOT HYXHOW TMOKOCTH, HaJIeKHOCTH M MPO3pavyHOCTU. B OTBET Ha 3TH

BBI3OBbI Ha HCpBBII\/'I IUIaH BBIXOAAT HWHTCIUICKTYAJIBbHBIC TCXHOJIOTHH, BKJIIOYas
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cuctembl Smart Grid, anropuTMbl MalIMHHOTO O0yYeHHsI, U(POBBIE TBONHUKU U
Nurepner Benieit (IoT).

WuTerpanust 3TUX TEXHOJIOTUH B SHEPTETUUYECKYIO HHPPACTPYKTYPY TO3BOJISIET
HE TOJIbKO MUHUMHU3HUPOBATh MOTEPU SHEPTUHU, HO U (POPMUPOBATH MPOTHO3ZUPYEMBIE,
aJallITUBHBIE U CAMOPETYJIHUPYEMbIE CHUCTEMBI, COOTBETCTBYIOLIME TPEOOBAHUSAM

YCTOMYMBOTO PA3BUTH.

B uccrnenoBanny UCmoIb30BaTHCH:

AHanu3 Hay4yHoU nuTteparypsl (6onee 70 uctounukon 3a 2015-2024 rr.);

SWOT-ananu3 coBpeMeHHBIX dHepreTuueckux rmiatdopm (Siemens, Schneider
Electric, ABB);

MopenupoBanue cueHapueB  BHenpeHus Smart Grid ¢ momoIbro
MATLAB/Simulink;

Keiic-ananu3 npoektoB B ['epmanuu, Kutae, Y30ekucrane u OAD;

OKCIEPTHOE HHTEPBBIO C HMH)XXEHEpPAMH DJHEPreTHYECKUX CHUCTEM U
cruenuammucramMu mo MN.

1.ApXHUTEKTypa MHTE/VIEKTYAJIbHOM JHEPIrOCHCTEMbI

WuTtemnekTyanbHas sHepreTudeckas cuctema (Intelligent Energy System, IES)
BKJTFOYACT:

[Mudpossie cpencTBa yuéra (yMHbIC CUETIUKHU, CEHCOPHI);

JlunaMu4eckoe ynpaBiieHue Harpy3Koi;

[{enTpsl 06pabdoTku ganHbIX (cloud/edge);

ANTOPUTMBI NIPEJICKa3aTEIIbHON aHATUTHKY;

Nutepdeiicel ¢ BUD u HakonmuTeIsIMU SHEPTUH.

[Tpumep: Smart Grid-itardpopma B r. boxym (I'epmanus) obecnieunBaer 97%
TOYHOCTb OajnaHca reHepalu 1 noTpedieHrs B pealbHOM BPEMEHH.

2 Bausinue UM Ha noBbimeHue 3pPeKTHBHOCTH

Hanpasnenue npumenenus TexHomorus D dext
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VYmpasnenue renepamnueii MammaHoe obydenue (ML) o 12% cHuxenue
M30BITOYHOTO TIOTPEOICHUS

Jlnaraoctrka o6opynoBanus IcKycCTBEHHBIN HHTEIICKT + ITUGPOBOMA TBOWHUK
PaHHee BbIsIBIIEHHE HEUCIIPABHOCTEN, | MIPOCTOU

[Iporuo3 Harpy3ku Heiiponnsie cetn TOYHOCTE TpOrHO3UpOBaHus 10 95%

Dueprocoepexenue B 31anusax [oT + unremnekryanbHoe ocBelieHne CHIXKEHUE
3atpat 10 40%

WHTemiekTyanu3anusi SHEPTeTUKH — 3TO HE MPOCTO BHEAPCHHUE MUQPPOBBIX
TEXHOJOTUM, a  KOpeHHas  TpaHchopMalus  apXUTEKTyphl  YIPaBJICHUS
SHEPrOIIOTOKAMHU.

OnTtumuzanus TapupuKauy 1 ypaBlieHHe MHKOBBIMHA HAarpy3KaMU;

Hurerpanus BUD 6e3 yiiepda cTaOMIBHOCTH CETH.

OpHako 115 MOJIHOIEHHOM MHTETpaluu Heo0X0IUMO:

Pa3Butne nudpoBoii uHGPACTPYKTYPHL;

[ToaroTtoBka kanpoB B chepe UT + snepreruka;

Apnanraiys HopMaTUBHOM 0a3bl (B TOM dnciie B Y30eKuCTaHe),

3amuTa JaHHBIX U KHOEPOE30MacCHOCTbD.

WNHTerpanyss HHTEIUIEKTYalIbHBIX TEXHOJOTUWA B DJHEPreTHKY SIBJISAETCS
HEOTHEMJIEMBIM 3JIEMEHTOM IMepexoAa K YMHOH, yCTOHYMBON U dHEProdhdekTHBHON
sHepretuke Oynymero. HWcmons3oBanne WU, mnpenckazarenbHbIX MOJENEH W
A(POBBIX IATHOPM TTO3BOIISIET 00ECIIEYUTh BRICOKYIO THOKOCTh, SKOHOMHUYHOCTD U
AKOJOTUYHOCTh SHEPrOCUCTEM. Y30E€KUCTaH M JAPYTHE CTpPaHbl C pa3BUBAIOIICHC
DHEPreTUKONU MMEIOT 3HAYNTENIbHBIA ITOTEHLIUAII JJIs1 peau3alii TaKUX PEILECHUH IIPU

IPaMOTHOM CTPATETUYECKON MOIEPIKKE.
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WUCKYCCTBEHHBIN UHTEJUIEKT B SHEPTETUKE: PEBO.JIIOIIUA B
YIOPABJIEHUM, IOTPEBJIEHUU U YCTOUUYUBOM PA3BUTUU

Aoayninaesa Cypaiié MyHupoBHa
CaupgoBa I'yiabyexpa JpKMHOBHA

TamkeHTCKUl yHUBEpCUTET MH(OPMALTMOHHBIX TEXHOJIOTUI

AHHOTAIIAA

Hckyccmeennovlii unmeniekm 6 OdHepeemuKke: peGolloyus 6 YAPAaeleHUl,
nompebaenuu u ycmouyueom pazeumuu. CospemenHas sHepeemuka npemepnesaen
ovicmpylo yugposyro mpancghopmayuio 61a200aps MEXHOI02UAM UCKYCCMBEEHHO20
uumennexma (MH). B ycnosusx pacmywux 3anpocos, 3K0JI02u4ecKux npoonem u
HeoOxooumocmu  nogvliuenusi sgppexmusnocmu WU cmanosumes  Kiouesvim
cpedcmeom Ol NOCMPOEHUsL YMHBIX, YCIMOUYUBLIX U IKOHOMUYHBIX IHEp2ocucmem. B
pabome paccmampuearomcsi OCHOSHble HANPABIeHUs UCNONb30GAHUS ANIOPUTNMOB
MAWUHHO20 O00YYeHUsi U aHAIu3a OONbWUX OAHHLIX 6 JHep2emuKe. Om
UHmMeNIeKmyanbHo2o ynpaeienus cemamu (Smart Grid), npoeno3noz2o obcnyxcueanus
000pyo0osanusi U Yupposvlx O0BOUHUKOE 00 ONMUMUZAYUU BO30OHOBIAEMbIX
UCTNOYHUKOB dHepeUlU, YNPAasleHUs CHPOCOM U 0becneyeHus Kubepbe3onacHocmiu.

Cerogusi  »sHepreTHuyeckas  OTpacib  IpeTepneBaeT  TpaHCHOPMAIUIO.
YenoBeuecTBO CTOUT MEPea TPEMsI OCHOBHBIMU MPOOIeMaMu:

DHepretuyeckas ~ 0e30macHOCT —  KaK  OOCCIeUHTh  CTAOMIBLHOE
HHEPrOoCHA0KEHUE B YCIOBHSIX PACTYIINX MOTPEOHOCTEH, T€OMOTUTUIECKUX PUCKOB U
COKpAIIEHHS TPAAUIIMOHHBIX PECypCOB?

YcToliunBOe pa3BUTHE — KaK MEPEUTH K SKOJOTHYECKH YHCTHIM HMCTOYHUKAM
SHEPIrud U yMEHbIUTH BbIOpOChl CO2, HE MPENSATCTBYS MPHU 3TOM SKOHOMHUYECKOMY
pocty?
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[ToBbimienne 3¢G(HEKTUBHOCTH — KaK CHIeJaTh SHEPTOCUCTEMY YMHEe, ThO4e U
SKOHOMHYHEE?

1. YMHbIe ceTH ¥ NPeAUKTHBHASL AHAJTUTUKA: JHEPIrusi, KOTOPasi AyMaeT

CoBpeMEeHHBIE  JJIEKTPOCETH YK€ HE MOTYT TPOCTO  «IIEpe/laBaTh
anekTpudecTBo». OHU JTOKHBI OBITh YMHBIMH, TO €CTh CIIOCOOHBIMH B peajbHOM
BPEMEHH aJaNTUPOBATHCS K CIPOCY, OOHAPYKMBATh HEMONAIKH, ONTHMHU3UPOBATH
MOTOKH U TIPeIOTBpaIaTh norepu. MiMmenHo takyro nuHQpacTpyKkTypy Ha3bIBaroT Smart
Grid—«ymnas cetb». M 4T00BI OHA TIO-HACTOSIIEMY 3apadoTaia, el HeoOX0UM MO3T—
UCKyCcCTBEeHHbIN uHTeIekT (MIN).

Yro takoe Smart Grid u qist yero eit U?

Smart Grid—»To nudpoBas 3HEpreTHUECKas CUCTEMa, KOTOpas OObEIAMHSET B
ceoe:

® WHTEIUICKTyalbHBIE CYCTUNKH,

® JJaTYMKH 10 BCEH CeTH,

® ABTOMAaTHM3UPOBAHHBIC MOJICTAHIINH,

® ¥ MporpamMMHOe oOecrieueHue sl yIPaBICHHS.

Ho 6e3 MU Bce »tm yctpoiictBa OyayT mpocto (ukcupoBarh AaHHble. M
HE00X0IM, YTOOBI aHATTM3UPOBATH, MPEACKA3BIBATh U IEHCTBOBATD.

OH nenaer ceTs:

e camMooOyyarouieics (aIropuT™Mbl pacio3HAIOT MPUBBIYKU NOTPEOICHUS U
aJanTUPYIOTCA),

® CaMOBOCCTaHaBJIMBAIOIIEHCs (OOHApYKEHUE U U30JISIITUSL COOEB),

® HKOHOMUYHOU (CHMKEHUE MUKOBBIX HArPY30K U MOTEPH).

AJNTOPUTMBI, KOTOPBIE «YTaJAbIBAIOTY MUKU TOTPEOJICHHUS

NN cnocoOeH aHanmu3upoBaTh HMCTOPUYECKHE JaHHBIE O TMOTPeOJIeHUH,
MOTOJHBIC YCJIOBMSI, TMpa3IHUYHBIC [HU, M JaKe TMOBEJACHUE TOJb30BaTeliel B
CoLCeTsIX, YTOObl 3apaHee MNPEeABUACTb, KOTJa MPOU30MAET MUK HArpy3kh. ITO
MIOMOTaeT:

® TIepeHaIPaBUTh MOIIHOCTH TyAa, TJI€ 0’KUIACTCSI MOBBIILIEHHBINA CIIPOC;

® 3a/IeliCTBOBAaTh HAKOIMUTENIW SHEpruu (Hampumep, O6arapeu Tesla Power
wall);

® YNpaBisATh paclpeAeNEéHHOW reHepauuend  (COJHEYHbIE — IaHENH,
nokanbHble MUHU-1"IC).

K mpumepy, B Kamudopuun MM momoraer 3abmaroBpeMEHHO 3amyCcKaTh
«BUPTYAIBHBIC DJIEKTPOCTAHIIUNY — O0BEUHSS COTHU IOMAIITHUX COJTHEYHBIX OaTapei
u O6atapeil XpaHeHUs B €MHYIO0 CUCTEMY IS MTOJICTPAXOBKU CETH.

[IpenukTBHOE O0CTY)KUBaHUE O0OPYAOBAHUS
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OpHa U3 KIIOYEBBIX CTaTeH MOTEPh YIHEPTHU — 3TO H3HOC 000PYAOBAHUS.

NN ¢ nomompio aHanmuM3a BUOpalWd, TEMIEpaTypbl, IIyMa U TOKOBBIX
XapaKTEPUCTHK MOXKET:

® TIpeaCcKa3aTh, KOT/a U e BBIUAET U3 CTPOs TpaHCHOopMaTop;
® COKpaTUTh HEMPEJIBUICHHBIE TIOJOMKH;

® YMEHBIIUTh PUCKH KOPOTKUX 3aMbIKaHUN;

® TIPOMJIUTH CPOK CIYKOBI TOPOTOCTOSIIIINX Y3TIOB.

[Tpumep: NN mosxer 3a0i1aroBpeMEHHO BBISBUTH MNaieHHe 3(P(HEKTUBHOCTH
OXJIQXK/IAIOIIeH CUCTEMBI TpaHCPOpMaTOpa M OTIPABUTH CUTHAI T€XOOCITY>KMBAHUIO
710 TOTO, KaK MPOU30UAET MEPErPEB U aBapHsl.

Keiic: Google u cHmxeHne notpedieHust YHepruu B gata-nenrpax Ha 40%

Google ucnons3zoBan UN ot nouepueit komnanuu Deep Mind B cBoux pgarta-
LEHTpax MO BCEMYy MHpy. 3ajaya Obula MPOCTA: COKPATUTh KOJIMYECTBO IHEPIHH,
TpeOyeMoe Ha OXJIaXACHUE CEPBEPOB.

Pesynbrar: CHIkeHHE sHepronoTpebdiaeHus Ha oxnaxaenue Ha 40%.

Oo61as 3Hepro’p(HeKTUBHOCTD AAaTa-UEHTPOB yBeauuuiaach Ha 15%.

NN He mnpocTo peryaupoBall TEMIIEpaTypy, HO ONTUMHU3UPOBAI THICSUH
apamMeTpoB—OT MMOTOKA BO3/1yXa IO CKOPOCTH BpaIlleHHs] BEHTWJIAITOPOB U BIA’KHOCTH.

NN yuwmiicss Ha CBOMX [JEWUCTBUSX, AHAIM3UPOBAJI IIOBEJACHUE CHCTEMBI B
MPOIIJIOM U TIpeJiaran Hanbosee sHeproddPpexTuBHbIC KOHMUTYpALIUU B OyAyIIIEM.

I'padpux: CHmwkenuwe mnorpebiieHus sHepruu B pata-nieHTpe Google mocne
BHeapeHus NU.

BwiBoa: Ymubeie cetu ¢ MHW-—3T0 He (daHTacThka, a yxke peainbHOCTh. OHH
MOMOTAlOT TPEJBUIIETh, MPEAOTBPAATh U ONTUMH3UPOBATH—IKOHOMS MUJIIMOHBI
J0JIJIapOB U MEraBaTT.

Ha crtbike sTux 3amay moOSIBISIETCS HEOOXOAMMOCTh B TEXHOJIOTHYECKOM
npopeiBe. M1 mMeHHO 37eCh Ha CIIEHY BBIXOAUT UCKYCCTBEHHBIM nHTEIIeKT (MN)—
HAa0Op TEXHOJOTMH MAIIMHHOTO OOyYeHHs, aHaiu3a OOJBIINX JaHHBIX W
aBTOMATH3allMM TIPUHSATHS PEIICHUM, KOTOPBIA CIOCOOEH KapJWHAJIBbHO WU3MEHUTH
AHEPreTUYECKUM JaHAImadT.

NN MokeT He MPOCTO YIYYIIUTh CYIIECTBYIOIINE IMPOIECCHI—OH CIOCOOEH
NEPEOCMBICTUTh BCIO TapagurMy pabOThl JHEpPreTudeckux cuctem. llpumensis
VMHTEJJICKTYJIbHBIE  QJITOPUTMBI, MOKHO IIPEACKAa3bIBaTh IMKOBBIE HATPY3KH,
ONTUMHU3UPOBATH TEHEPALIMIO U PACIIPEAECIEHUE Y HEPTUH, MUHUMHU3UPOBATH MTOTEPH, &
TaK>Ke MOBBICUTh YCTOMYMBOCTH K COOSIM M KuOepaTakam.
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Hanpuwmep:

Betporeneparopsl, ocnaménnabie MU, cnocoOHBI TpeaBUACTh TMOTOAy U
HACTPaMBaTh JIOMACTH B PEATbHOM BPEMEHH I MAKCUMAJIbHOM BBIPAOOTKH SHEPTHH.

YMHBIE CUETYMKA M  JOMAIIHUE DSHEPreTUYECKUE CUCTEMBI  MOTYT
CaMOCTOSATENIbHO BBIOUpATh ONTUMAJIbHOE BpeMsi IS BKJIIOYEHHUS MpUOOpPOB,
YMEHbIIIasi CYETA U PA3rPyKasl CETh.

DJIEKTpOCEeTH HOBOro MokojeHus—Smart Grid—moryr B aBTOMAaTH4YeCKOM
pEeXKUME NEPEKITI0YATHCA MEXKy UCTOUYHUKAMU YHEPTUH, TPEAOTBpAILasl IEPETPY3KU U
OTKJIFOYEHHUS.

Takum o6pazom, MU cTaHOBUTCS HE MPOCTO TEXHOIOTUYECKUM UHCTPYMEHTOM,
a CTPAaTerMYeCKUM aKTUBOM Ha MyTU K «3€JIEHOW», HANEKHOW WU JOCTYIMHOU
SHEpreTUuKe OyayIIero.

2. OnTumMu3anus BO300HOBJ/ISIEMOI IHEPreTHKH

* HenpeackazyeMocTh BE€Tpa M COJIHIIA YCIOXHSIET HWHTETpaldi0 B
sHeprocuctemy. M1 ananmsupyer orpoMHbIE MaCCUBBI METEOAAHHBIX, ITPEICKA3bIBAS
MOT'OJIHBIE U3MEHEHHUSI C TOUHOCTHIO 10 MUHYT.

* AJITOPUTMBI MAIIMHHOTO OOYYE€HUsI NPOTHO3UPYIOT OOBEMBI BBIPAOOTKH,
IT03BOJISAS TUIAHUPOBATh PE3EPBHBIE MOIIHOCTH 3apaHee.

» banmaHcupoBKa ceTH JOCTUTaeTCs OBICTPHIM pEarupoOBaHUEM CHUCTEM Ha
W3MEHEHUS, PEOTBPAILAs IEPErPy3KU U TePUITHT.

* Keiicei: Google Deep Mind ontumMusupoBai paboTy BETPOMApKOB, MOBHICUB
AKOHOMMYECKYI0 A(PekTuBHOCTh TeHepanuu Ha 20% Onaromaps 0osiee TOYHBIM
MPOTHO3aM Ha CYTKH BIIEPE.

3. Yupasiaenue cnpocom: MU B Bamem gome

* YMHbIe cuéTuuku U ObIToBbIe MM — acCUCTEHTHI aHAIM3UPYIOT MOBECHUE
MOJIH30BATESI M HACTPAUBAIOT YHEPronoTpedieHrne 6e3 yuacTus 4eaoBeKa.

* Mozaenn Ha OCHOBE MOBEACHYECKHX [IaHHBIX PACIIO3HAIOT MPUBBIYKU U
(GOpMHUPYIOT PKOHOMHUYHBIE CIICHAPUM, HANIPUMEP, OTKIIOYaTh CBET W OTOIUICHUE B
OTCYTCTBUE KUJIBIIOB.

* [Tpunoxenus tuna "EcoBee" unm "Smappee" npenocTaBisiOT aHAIUTHKY B
peaqbHOM BpEMEHU, MOTUBUPYS TTOJIH30BATENICH MEHATh MPUBBIUKH.

* YMHBIE JoMa HE TOJIBKO MOTPEOISAIOT, HO UIIPOU3BOJAT SHEPTHIO (COTHEUHbBIE
MaHEJIU, MUKPOTYpOUHBI) M pacipeessitoT €€ HanboJsiee paroHaIbHO.

4. IludgpoBblie 1BOITHUKH B JHEPIreTHKE

* [udponoii npoiinuk (digital twin) —BupTyanbHas Mozelb OOBEKTa WIH
CUCTEMBI, OOHOBJIIEMAas B peaJIbHOM BPEMEHU JAaHHBIMHU C JATYUKOB.

* HNU-anropuT™Mbl aHAIM3UPYIOT COCTOSIHUE OOOPYJIOBaHUS, MOJCIUPYIOT
aBapuiiHbIE CLICHAPUU U MIPEAJaratoT ONTUMAJIbHBIE PEILICHHUS.
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* DTO MO3BOJISIET BHISIBIIATH HEUCIIPABHOCTH 3apaHee, a TAKKE CHUKATH 3aTPaThl
Ha MPOEKTUPOBAHUE U HKCILTyaTalHIO.

 [Ipumep: Siemens ucmosb3yeT MUGPOBBIC NBOWHHUKHU JJISI MOJICITMPOBAHUS
AHEProceTel TOPOI0B, COKpalllas BpeMs BHeaApeHus 1 uznepxku Ha 30—-40%.

5. be3onacHOCTh M KHOEPYCTOMYNBOCTD

 [udpoBuzanus 3HepreTUKU AenaeT e€ ysa3BUMOM IJisi KuOepaTak: OT B3joMa
MOACTAaHLIHM 10 NIaHTaXa ¢ UCIOJIb30BaHuEM BpenoHocHoro [10.

* U BBIsABIIIET aHOMAJIUM TTOBE/ICHUS B CETU B PEaIbHOM BPEMEHHU U 3aITyCKaeT
3aIUTHBIE MPOTOKOJIBI.

» Camoo0Oyuaromuecs HeHpOoCeTH MOCTOSTHHO OOHOBJISIOT AJITOPUTMBI, TTOBBITIIAS
YCTOHYUBOCTb CHCTEM.

6. dTH4ecKue U COMAIbHBIE BONPOCHI

» Buenpenue MM MoxxeT NpUBECTH K aBTOMATHU3AIMK U MOTEpe pabovmnX MECT,
0COOEHHO B 0OCITY>KHBAIOIIEM IepCOHAE.

* BmecTe ¢ TeMm nosBist0TCS HOBBIE ITpodeccunt: pazpadorunku MU -pemenuit,
AQHAJIMTUKU JAaHHBIX, UHKEHEPHI 10 IIU(POBBIM TBOMHHUKAM.

* [Ipo3payHOCTh aIrOPUTMOB Ba)KHA: PEIICHUS, BIUSAIONIME HA paclpe/eieHue
SHEpPruuM U Tapu@bl, NOMKHBI OBITh IMOHATHBI MOTPEOUTEISIMU PETYIUPYIOMIUM
OpraHam.

*Baxken OamaHc MexIy aBTOMAaTH3allME M KOHTPOJEM, a TaKKe 3alluTa
MEPCOHAIBHBIX JIAHHBIX MOJI30BATEIICH.

3axirouenue: cuaeprusa M u 3eneHol sHEpreTHKH

NN — He mnpocTto TpeHA, a HEoOXOAuMOEe YCIOBHE [JIsi Tepexoja K
HU3KOYTJIEPOAHON U yCcTOMUMBOU sHepreTuke. OH 00BbEIUHIAET UCTOYHUKU YHEPTHH,
VIIPaBJISET MU B PEATbHOM BPEMEHHU, dKOHOMUT PECYPCHI U MOBBIIIAECT HAACKHOCTD.
B 6ynymem umenno MU craneT MOCTOM, COSTUHSIIOIIMM 3KOJIOTHIHBIC TEXHOJIOTHH,
udpoBU3aIuio U KOMMOPT.
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SHEPTO3®®EKTUBHOCTDb KAK CTPATETHUECKHWHA PECYPC B
NOCTUHJIYCTPUAJBHOM SHEPTETUKE

AonyninaeBa Cypaiié MyHupoBHa
TamkeHTCKU YHUBEPCUTET MHPOPMAITMOHHBIX TEXHOJIOTHIA

AHHOTALIIHUA

B ycnosusx nepexooa x nocmunoycmpuanbHomy oowecmay, 20e 21a8eHcmayon
yugposvle  mexwonro2uu,  pacnpeoesieHHvie  dHepemuyecKkue - cucmemvl U
9KON02UYECKUe HOPMAMUBsl, IHEeP20dIPEHEeKMUHOCMs 8blcmynaem He HpPOCHO
MexXHU4YecKuUM napamempom, a cmpameauiyeckum pecypcom. Cmambvs packpvléaem
KOHYenmyanabHble  OCHOBbl  3JHepeodhexkmuenocmu,  ee  IKOHOMUUECK)IO,
MEeXHOI02UYeCKYI0 U IKO0J02Uu4ecKylo 3Hayumocms. I[Ipeocmasnenvt Hanpasienus
paseumusi  3Hepeo3IPPEeKMUSHOl NOAUMUKY U MEXHON02Uli 8 pPAaMKaxX HOBOl
9Hepeemuyeckol napaouemsl. Ilpoananuzuposanvl MexicOyHapoOHble U PecUOHAIbHbLE
npumepbl, 8KII0UASL 8O3MONCHOCMU 015 Y30ekucmana.

Knioueswvie coea: 9HepeoIpphexmueHocmy, NOCMUHOYCMPUATIbHAS
9HepeemuKa, ycmouuugoe paszeumue, yupposuzayus, cmpameus, YNpasieHue
SHep2opecypcamu.

Beenenue

Texymmii  sHepreTUdyeckuidt  JaHamadT MpeTeprneBacT CTPEMHUTEIbHbBIE
nepemensbl. [lepexon Kk MOCTUHAYCTpUATBLHOM 3KOHOMHUKE, OCHOBAHHOM Ha 3HAHUSIX,
WHHOBAIUSAX M UU(PPOBBIX TEXHOJOTHSIX, COMPOBOXKIACTCS HM3MEHEHHEM poJieit
KJIFOYEBBIX JHEPreTHYECKUX MapaMeTpoB. Ha (oHEe BBI30BOB — KIMMaTHYECKHX,
PECYPCHBIX U TEXHOJOTHMYECKUX — IHEProd(PheKTUBHOCTh CTAHOBUTCS OJHHUM W3
BOXHEUIINX HHCTPYMEHTOB:

* COKpaIIeHUsI BHIOPOCOB MAPHUKOBBIX T'a30B,

* TMOBBITIICHUS YPHEPTETUIECKON 0€30MMacCHOCTH,

* YIyUIIeHUS! KOHKYPEHTOCTIOCOOHOCTH SYKOHOMHUK,

* CHWKEHUS COLIMAIbHON YA3BUMOCTH.

OHeprodHPeKTUBHOCTh BBIXOAUT 3a PaMKW HHXKCHEPHOW IUCIUIUIMHBI M
peoOpa3yeTcss B MHOTOYPOBHEBBIA CTPATETHUYECKUN PECypC — TEXHOJIOTUUYECKUH,
AKOHOMUYECKHUM, TOJTUTUUCCKUN.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025 143



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15283951

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

3HepI‘03(l)(l)eKTHBHOCTL B KOHTEKCTEC IIOCTI/IHIlyCTpl/IaJIBHOi/i IHEPTECTUKU
Onpeneﬂeﬂne H 0COOEHHOCTH

DHeprod3PPeKTUBHOCTh — 3TO COOTHOIICHHUE TOJIE3HON SHEPIHUH, MOTYyUYEHHON
OT mpoliecca, K 00bEMyY OTPeOJIEHHOM SHEeprun. B mocTHHAYCTpUabHON SHEPIETUKE
OHa paccmatpuBaeTcs He Tonbko Kak KII/I, Ho u kak:

* CIIOCOOHOCTD aaNTUPOBATh YHEPTOMOTPEOICHUE K CITPOCY;

* HCIIOJIb30BaHNE IU(PPOBBIX UHCTPYMEHTOB JIJIi MUHUMU3AIUHU TIOTEPH;

* UHTETpaIs BO30OHOBIIIEMBIX HCTOYHUKOB Heprun (BUD);

IHepro3pPeKTUBHOCTH KAK CTPATErHYeCKas KATeropus

JKOHOMHYECKOe U3MepeHne

» Camxenne 3Heproémrkocty BBII Ha 1% maér skonomuto ot 0.5 no 1.2% BBII
B CTpaHaX C BBICOKUM SHEPTOMOTPEOICHUEM;

» Binoxenne $1 B moBsienne sHeprodddexkTuBHOCTH naet 10 $4 Bo3BpaTa 3a
CUET CHIDKEHUS MOTeph U pacxoioB (1anHbie [EA).

[Tpumep: B EC 6naronaps nupextuse 2012/27/EU Obu10 caxoHomMieHo 6osee 30
MJIPJT €BPO B TOJ.

I'eonosiMTHYECKUIA aceKT

» CTpaHbl C BBICOKHM YPOBHEM 3HEpProd(pQPeKTUBHOCTH MEHEE YSI3BUMBI K
BHEIITHUM ITOKaM (PHEPTeTUYCCKHUE KPU3HCHI, CAHKIIUHN);

* DHEeprodhHEeKTUBHOCTH — DJIEMEHT YHEPTETUUECKOTO CYBEPCHHUTETA,;

* [Tokazarens 3peioCTH U TEXHOJIOTUYECKON aBTOHOMHOCTH TOCYAapCTBa.

IKOJOTHYECKOe U3MEPEHHUE

. [ToBerienne sueprosddextuBHocTr obdecneunBaet 10 40% ot o61Iero
noreHnuana cokpamenus COz;

. CoBmectHO ¢ BUD cHMkaeT Harpy3Ky Ha IPUPOJIHBIE PECYPCHI;

. VYBenuuuBaeT NpoJ0JKUTEIbHOCTh «IHEPTrOKU3HN» UHPPACTPYKTYPBHI.

HNHcTpyMeHTHI NOBBILIEHHUS JHepProdgdexTuBHOCTH

HNuctpymenT Dd(dexT B TOCTUHIYCTPUATIBHON MOIeTTH

Cuctembl ympasnenust sHeprueid (EMS) MoHUTOpUHT W onTUMHU3alUs B
peasbHOM BPEMEHHU

Smart Grid u loT CHm>KeHue nmoTeph, aJaNTUBHOE PACTIPEIETICHUE YHEPTUH

[udposeie napoitnuku (Digital Twins) IlpeaukTuBHAs AWMAarHOCTUKA U
SHEProayuT

3enénsie cranmaptel 3maHuii (LEED, BREEAM) o 50% cHukeHue
AHEpro3arpar

Oo6pazoBanue u npocsenieHue [loBenerueckas 3HEProdpHEeKTUBHOCTH
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IIpumepsbl M NepCHeKTUBBI A Y30eKucTaHa

CoBpemMeHHOE COCTOSTHME:

* DHEPro€MKOCTh 3KOHOMHUKHU Y30€KHUCTaHa — BBIIIE CPEIHEEBPONEUCKON B
2.5-3 pa3za;

* [Torepu B anekTpoceTsix — a0 18—20%);

 lomunupoBanue TpaguimonHon renepamuu (TIC >85%).

5.2 IloreHumai:

* Monepuuzanus TOC u nepexoy Ha napora3oBbie ycTaHOBKH (KITJ > 55%);

3akiao4eHue

OHeprodpGeKTUBHOCTh B MOCTUHAYCTPUATBHONU IHEPreTHKE MepecTaéTr ObITh
UCKIIFOUATEIIBHO TEXHUYECKOM KaTeropuedl M CTAHOBUTCS MHOI'OYPOBHEBBIM
CTPATETUYECKUM pecypcoM — HKOHOMHYECKUM, TEXHOJIOTHYECKHM,
reonosutuyeckuM. Ee rpamMoTHoe npuMeHeHHe (QOpMHUpPYET  YCTOWYUBBHIE,
aJaliTUBHBIE M pecypcocOeperaroniye SHepreTuueckue cucrembl. s cTpaH ¢
pacTyIIMM CIPOCOM Ha SHEPrvio, BKIouYas Y30eKucTaH, SHEProdPQPeKTUBHOCTD
CTAHOBUTCS HE MPOCTO BO3MOXKHOCTBIO, @ HEOOXOAUMOCTBIO.
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BIOLOGICAL AND PHARMACOLOGICAL PROPERTIES OF COMMON
ROSEMARY (ROSMARINUS OFFICINALIS)

Boymurodov F.F., Safarov A.K., Safarov K.S.
National University of Uzbekistan named after M.Ulugbek
Tashkent, Republic of Uzbekistan
E-mail: falconel571@gmail.com

Abstract. The article discusses the biological and pharmacological properties of
common rosemary (Rosmarinus officinalis), including its botanical characteristics,
bioecological features, biochemical composition, and areas of application. The
significance of rosemary in culinary, folk medicine, pharmacology, and the cosmetic
industry is described. Particular attention is paid to research conducted in Uzbekistan,
aimed at studying the adaptive properties of the plant to various climatic conditions
and the antimicrobial activity of its extracts. Data on the composition of essential oils
and phenolic compounds, which determine the antioxidant and anti-inflammatory
activity of rosemary, are provided. The prospects for using the plant in agriculture and
medicine are emphasized.

Keywords: Rosemary, essential oils, antioxidants, pharmacological properties,
antimicrobial activity, traditional medicine, phenolic compounds, biochemical
composition.

Annomauus. B cmamve  paccmampusaromcs = Ouonoeuweckue  u
Gapmaxonozuueckue ceolucmea posmapura oovikHosenno2o (Rosmarinus officinalis),
BKAIOUASL €20 DOMmaHuyecKue Xapakmepucmuxu, Ouos’KoiocudecKue 0cobeHHOCmI,
ouoxumuueckuii. cocmae u oonacmu npumerenus. Onucvléaemcss 3HAYUMOCMb
PO3MAPUHA 8 KYIUHAPUU, HAPOOHOU MeouyuHe, PapmMakosiocuu U KOCMemuuecKoll
npomvlutienHocmu. OmoenvHoe HUMAHUE YOensiemcs UCCie008aHUIM, NPOBOOUMbIM
8 Y3bexucmane, HanpasieHHbLIM HA U3YYeHUe AOANMUBHBLIX CEOUCME PACMEHUS K
PA3IUYHBIM  KIUMAMUYECKUM  VCI08UAM U AHMUMUKPOOHOU aKMUBHOCMU €20
skcmpaxkmos. Ilpusoosamcs Oauuble 0 cocmase 3QPUPHLIX Macel U (DEHOTbHLIX
coeOuHeHull, 00YCI08IUBAIOWUX AHMUOKCUOAHMHYIO U HPOMUBOBOCHATUMELLHYIO
akmusnocms  posmapuna. Illoouepkusaemcsi nepcneKmMu8HOCMb  UCNOIb308AHUS
pacmenus 8 CenbCKoM X035cmee u Mmeouyune.

Knwuesvie cnosa:  posmapun  0ObIKHOBEHHDI, agupnvie  macna,
AHMUOKCUOAHMbL, hapmaxosocudecKue ceoUcmed, AHMUMUKPOOHAs AKMUBHOCMb,
HApOOHAs MEOUYUHA, (heHOIbHble COeOUHEHUS, OUOXUMUYECKUL COCAS.
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INTRODUCTION. Rosemary (Rosmarinus officinalis) is a perennial shrub
belonging to the Lamiaceae family. It is widely used in cooking, medicine and
aromatherapy due to its unique aromatic and medicinal properties. Rosemary is known
for its bright aroma and flavor, which give dishes a special character. In Mediterranean
cuisine, rosemary is often added to meat before roasting or baking to give the dish a
distinctive flavor and aroma.

This plant also has valuable medicinal properties. The oil is used in aromatherapy
to relieve stress and improve mood. In medicine, rosemary is used as a natural remedy
to improve memory and concentration. Studies show that rosemary extract may help
fight inflammation and boost the immune system [7].

Research on the properties of rosemary is also being conducted in Uzbekistan.
Scientists are studying its impact on human health and possible ways of using it in
traditional medicine. Thanks to such research, the range of uses for rosemary and its
beneficial properties can be expanded. Thus, Rosemary is not only a wonderful
culinary spice, but also a valuable plant with many beneficial properties.

BOTANICAL DESCRIPTION. Rosemary is a shrub that can grow up to 0.5 to
2 meters in height. Its stems are upright, woody, and have a quadrangular shape. Young
rosemary shoots can be green and hairy, while older stems become more woody and
take on a brown hue.

Rosemary leaves are narrow and linear, measuring 2 to 4 cm in length and about
0.5 cm in width. They have a dark green upper side and a light green, downy lower
side. Due to the presence of essential oils, rosemary leaves have a distinctive aroma.
It's important to note that the waxy coating on the leaves helps reduce moisture
evaporation, which is particularly beneficial in dry conditions.

Rosemary flowers are small and usually have a blue or purple hue, though they
can sometimes be white or pink. They are clustered in racemose inflorescences that are
located in the leaf axils. Rosemary flowering occurs during the spring and summer
periods, attracting bees and other pollinators.

The fruit of rosemary is a small nut-like seed, inside which are 4 seeds. These
seeds have a dark brown color and are about 1-2 mm in length. It is important to note
that rosemary is not only a beautiful shrub, but also a valuable aromatic plant used in
cooking and medicine.

BIOECOLOGICAL PROPERTIES. Rosemary grows in Mediterranean
regions, where the climate is characterized by hot and dry summers and mild winters.
This plant prefers well-drained soils and sunny locations. Rosemary is highly drought-
resistant, which makes it ideal for cultivation in conditions of limited moisture.

Rosemary is able to survive in conditions of moisture deficiency thanks to its
adaptive mechanisms, such as a waxy coating on the leaves and a deep root system.
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These mechanisms help rosemary efficiently utilize moisture from the soil and reduce
evaporation, allowing it to maintain its viability in hot conditions.

The leaves of rosemary contain essential oils that not only give the plant its
distinctive aroma, but also possess valuable properties. These oils have antimicrobial
properties, making rosemary an effective natural antiseptic [1]. Additionally, the
antioxidant properties of the essential oils help protect cells from damage caused by
free radicals [6].

Thus, rosemary is distinguished not only by its ability to adapt to harsh conditions.
The Mediterranean climate not only possesses valuable properties that make it a
beautiful plant for landscape design, but also a useful and valuable resource in culinary
and medicinal applications.

Rosemary is widely used in various fields. In cuisine, it is used as a spice to
enhance the flavor of meat, fish, vegetables and sauces. Its aromatic qualities give
dishes a unique taste and aroma. In addition, rosemary is traditionally used in folk
medicine. It helps to improve digestion, increase concentration and has anti-
inflammatory properties. Recent studies have shown that rosemary extracts may be
beneficial for protecting the nervous system and improving memory [7].

Rosemary essential oil also finds its application. It helps relieve stress, improve
mood and increase mental activity. Due to its antiseptic and anti-inflammatory
properties, rosemary is widely used in the cosmetic industry [1,6]. It is often included
in various skin and hair care products, providing them with health and a well-groomed
appearance. Thus, rosemary not only adds flavor and aroma to dishes, but also has a
beneficial effect on the human body in various spheres of life.

Research in Uzbekistan continues to expand our understanding of rosemary as a
promising plant for agriculture and medicine. Over the years, scientists have been
studying the possibilities of growing rosemary in various climatic conditions of the
country, including even the driest regions. Recent research conducted in the conditions
of Tashkent has shown that rosemary is capable of successfully adapting to various soil
types, which opens up new prospects for its commercial cultivation.

One of the key aspects of the research is the study of the antimicrobial properties
of rosemary extracts by scientists in Uzbekistan. This area of research has enormous
potential for the development of new drugs that can become an effective means of
combating various diseases [5]. Experiments show that rosemary extracts have high
activity against various pathogenic microorganisms, which makes them a valuable
object for the pharmaceutical industry [5].

Thus, research in the field of rosemary in Uzbekistan not only contributes to
expanding our knowledge about the capabilities of this plant, but also opens up new
prospects for its use in agriculture and medicine. The research results are an important
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step towards the creation of innovative rosemary-based products that can benefit both
the national economy and the country's healthcare.

The biochemical composition of rosemary represents a source valuable
components that give this plant its unique properties. Essential oils, which make up 1
to 3% of the total plant weight, contain key components such as 1,8-Cineole, camphor,
a-Pinene, and borneol [6]. These substances have antiseptic and anti-inflammatory
properties, making rosemary not only an important culinary spice, but also an effective
remedy in traditional medicine [1,6].

Phenolic compounds such as rosmarinic and caffeic acids play an important role
in the antioxidant activity of rosemary [6]. These compounds help protect the body's
cells from the effects of free radicals, thereby preventing premature aging and the
development of various diseases. In addition, rosemary is high in antioxidants such as
vitamins C and A, as well as selenium, which makes it a valuable addition to a healthy
diet [2,8].

Tannins and saponins contained in rosemary are also no less important. These
substances have antibacterial and anti-inflammatory properties, helping to maintain the
health of the body and fight infections. In general, the rich biochemical composition of
rosemary makes it not only a popular ingredient in cooking, but also a valuable natural
remedy for maintaining health and well-being.

CONCLUSION. Rosemary is not only a popular culinary herb, but also a plant
with many beneficial properties. Its bioecological characteristics make it suitable for
various climatic conditions, including Uzbekistan. Rosemary is known for its ability to
adapt to different soil types and humidity, making it an ideal plant for cultivation in
various regions. In the dry regions of Uzbekistan, where humidity is low, rosemary can
thrive thanks to its ability to retain moisture in its leaves.

The studies conducted in Uzbekistan open new horizons for the use of rosemary
in medicine and agriculture. Recent studies have shown that the essential oils contained
in rosemary have anti-inflammatory properties, making it a valuable ingredient in
medical preparations [6]. Furthermore, growing rosemary in agriculture can contribute
to soil improvement and increased yields of other crops.

The biochemical composition of rosemary confirms its value in both culinary and
medical applications, making it an object of interest for further research. The high
content of antioxidants in rosemary helps protect cells from damage and stimulates the
immune system [2]. These properties make rosemary not only a tasty spice, but also a
valuable resource for maintaining health.

In general, rosemary is a versatile plant that combines culinary, medical, and
agricultural benefits, remaining the subject of future research.
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Abstract. The article is devoted to the study of the plant Indigofera tinctoria L.,
its history, botanical characteristics and economic significance for Uzbekistan. The
use of this plant in the textile industry as a source of natural blue dye, as well as its
agronomic properties, including the ability to enrich the soil with nitrogen and high
nutritional value for livestock, are considered. The importance of studying the
bioecological features and methods of growing indigo for increasing its productivity
and sustainability in the conditions of Uzbekistan is emphasized. The article also
focuses on the need for scientific research aimed at optimizing the conditions of
cultivation and integrating indigo into sustainable agriculture systems.

Keywords: Indigofera tinctoria, natural dyes, textile industry, bioecological
features, soil fertility, propagation methods

Annomauuna. B cmamve paccmampusaemcs ucnonvb308anue 9mo20 pacmenus 6
MEKCMUTbHOU NPOMBIUIEHHOCIMU KAK UCTOYHUKA HAMYPATbHO20 CUHE20 KPACUumels,
a makoice e20 a2pOHOMUYECKUE CBOLICMEA, BKIIOYASL CHOCOOHOCMb 0002aWamsb NOY8Y
a30momM U BbICOKVIO  NUMAMENbHYIO  YEHHOCMb Ol JHCUBOMHOBOOCMEA.
lloouepkusaemcs 6axcHocmsb uzyyeHus OUOIKOIOSUYECKUX 0COOEHHOCmel U MemOo008
8LIPAWUBAHUS UHOULOGhEPBI OJIsl NOBLIULEHUSL ee YPOUCAUHOCU U YCIMOUYUBOCMU 8
yenosusax — V3bexucmana. Cmames  makoice  aKkyeHmupyem — 6HUMAHUE — Ha
HeobXx00UMOCmU HAYYHBIX UCCAE008AHUL, HANPAGIEHHbIX HA ONMUMUSAYUIO YCIOBULL
KYIbMUBUPOBAHUSL U UHMESPAYUIO UHOU2OpEPbl 8 cucmemMbl YCMOUUUBO20 CENbCKO20

xo3sucmea.

Kniueevie cnoea. Indigofera tinctoria, mexcmuibHas NPOMbIULIEHHOCD,
OuosKOoNI0CUYECKUEe  0COOEHHOCMU, n1000pooue  Nnouswl, acpoOmexHoI02Us
8030€IbIBAHUS.
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INTRODUCTION. For centuries, people have been engaged in dyeing fabrics
in the textile industry. This process was of great importance for creating beautiful and
unique fabrics that reflected the culture and traditions of various peoples. In the mid-
19th century, before the advent of affordable and easy-to-use bright dyes, aniline dyes
were primarily used. These dyes were popular for their durability and color intensity.
However, with the emergence of concerns about the impact of chemicals on the
environment, the scientific community began actively seeking alternatives.

Analysis of scientific sources shows that interest in natural dyes derived from
plants is growing every year. For four thousand years before our era, the Egyptians
collected information about types of colorful plants and their significance. They found
inscriptions with images of plants on papyrus and clay tablets used in ancient Egypt.
These findings indicate that the Egyptians not only used plants to dye fabrics, but also
delved into their chemical composition, developing special techniques.

It is known that the Egyptian Queen Cleopatra, known for her refined taste and
desire for beauty, ordered the sails of her ships to be painted blue. This was not only a
symbol The luxury and power, but also an indicator of the use of natural dyes in the
upper classes. In addition, the discovery of fabrics dyed in red indicates that the
Egyptians had significant knowledge in the field of textile production and dyes. Such
discoveries allow us to understand how ancient civilizations valued and used natural
resources to create beautiful and durable materials.

Natural vivid colors are mainly obtained from plants. A special place in this regard
is occupied by the plant Indigofera tinctoria L. This wonderful plant has long been
widely used in various fields. In the textile industry, its blue pigment is used for dyeing
fabrics, creating beautiful and durable shades. In agriculture, it also plays an important
role, contributing to increased soil fertility and enriching it with nitrogen, which has a
beneficial effect on the growth of melons, fruit trees, tea and coffee plantations, and
vineyards [1,4].

BOTANICAL DESCRIPTION. Indigofera tinctoria is a tropical annual
herbaceous plant belonging to the legume (Fabaceae) family. The roots have a
yellowish or brownish hue and penetrate to a depth of 0.3 to 0.4 meters. A single plant
can have 40 to 80 root nodules, with an average size ranging from 0.7 to 1.0
centimeters. The plant reaches a height of 1.0 to 1.5 meters. The stem is light green in
color and covered with fine hairs. The leaves are arranged alternately on the stem and
consist of both simple and compound leaves with a semi-oval shape. The compound
leaves are imparipinnate, with 3-5 leaflets in the lower part of the stem and 5-9 leaflets
in the middle part. The calyx has a bell-shaped form and is bisexual. The reddish-
yellow flowers have a curved (zygomorphic) shape and are generally arranged in
groups in the leaf axils. The inflorescences form a head.
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The fruit is a dry brown pod 0.5 to 1.2 cm in length. As the fruits mature, the seed
color transforms from green to bright red, while the pods become deep brown. Each
pod contains an average of 2 to 4 seeds, and an inflorescence forms an average of 6 to
72 seeds. The weight of 1,000 seeds is 10-12 grams. After the pod ripening process is
complete, the leaves begin to yellow and drop.

Obtaining a high-quality crop of plants requires a deep understanding of their
biological characteristics and reaction to environmental influences. One of the
promising representatives of medicinal and dye plants is the indigo plant (Indigofera
tinctoria L.), which belongs to the legume family. This plant has ancient roots and has
significant potential in various fields of application [10].

ECONOMIC IMPORTANCE. Despite the long history of Indigofera
cultivation, its bioecological characteristics and cultivation methods remain
insufficiently studied. To achieve optimal reults in growing this plant, it is necessary
to take into account many factors, ranging from soil composition and light levels to
irrigation frequency and temperature conditions [5,7].

Given the biological characteristics of Indigofera tinctoria and its belonging to
the legume family, the plant has high potential for use in the agricultural conditions of
Uzbekistan. Symbiotic nitrogen fixation plays a key role in providing the plant with
the necessary nutrients for its growth and development. It should be noted that
Indigofera tinctorial has a unique ability to adapt to arid conditions, making it an ideal
choice for regions with insufficient precipitation [3].

The high protein content in the biomass of Indigofera tinctoria opens up broad
prospects for its use in the livestock feed industry. Legumes have high nutritional value
and can serve as an excellent source of protein for livestock. This is especially
important in conditions where there is a shortage of high-quality feed for animals. In
addition, the ability of Indigofera to recover quickly after mowing allows it to be used
as a perennial crop, thereby reducing the costs of planting materials and crop
maintenance [6].

The favorable climate of Uzbekistan, characterized by high solar activity and the
presence of irrigated lands, creates ideal conditions for the successful cultivation of
Indigofera tinctoria. In addition, suitable soil composition contributes to improving
soil fertility and increasing yields. The integration of Indigofera into the region's
sustainable farming systems not only improves soil composition, but also promotes the
development of organic agriculture [12].

Large-scale scientific research on the cultivation, growth and development of
Indigofera tinctoria L. in various regions of our republic, determination of its
phytochemical composition, development of reproduction methods, assessment of its
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introduction and development of recommendations for the organization of large-scale
plantations [11].

Studies conducted on the cultivation of Indigofera tinctoria L. allow to establish
the optimal conditions for its successful development. This plant prefers sunny places
with well-drained soils. This allows to optimize the cultivation processes and ensure
high yields [2].

Analysis of the phytochemical composition of Indigofera tinctoria L. is an
Important stage of research, as it allows to identify the presence valuable biologically
active substances. Studying the composition of the plant may reveal the presence of
natural dyes that can be used in the textile industry [8,9].

The development of reproduction methods for Indigofera tinctoria L. plays a key
role in ensuring its population sustainability. Cultivating the plant from seeds or
cuttings can expand its range and preserve genetic diversity [14].

CONCLUSION. Evaluating the introduction of Indigofera tinctoria L. to various
regions helps determine how successfully the plant adapts to new conditions. When
introduced to arid regions, it may be found that the plant requires additional watering
for normal development [13].

Developing recommendations for organizing large-scale plantations of Indigofera
tinctoria L. involves analyzing economic feasibility, determining optimal planting
density, and developing fertilization methods. Studies may show that growing this
plant on large areas is economically justified due to the high price of the product.

REFERENCES

1. A6mme A.A. TyryHak 6akTepusuiap — OGHONOTHK a30T MaHOau // Y36eKuCcToH
xKaHyousa pepMepIuKHU PUBOKIAHTUPUII MyaMmodapu. PecryOnuka muiammuii-
amanuii koHd. mabpy3anap tymiaamu. — Kapmu, 2006. — b. 40.

2. AOnypaxmonoBa Y., Myxammanues III.K. Indigofera tinctoria L. ycumiuru
WIJAM3UHUHT KUMEBMM TapkuOunu ypranum // Science and Scientific Journal,
2021. - b. 63-67.

3. I'ymues B. III., Mup3zamues [I. ., I'ym6atoB I'. C. Pexomenmaruu 10
BBIPAIIMBAHUIO U MCIOJIb30BaHUIO OacMbl B A3epOaiixane. AHHOTUPOBAHHBIN
nepeyeHb 3aKOHYEHHBIX HAayUHO-HCCIIEI0BATENbCKUX pado0T, pEKOMEHI0BAaHHBIX
K BHEAPEHUIO B CEJILCKOXO3SIIICTBEHHOE MPOU3BOICTBO. — ['siHKa, 1993. — C. 36-
37.

4. JlxxymaeB @.X., AtaeBa 3.A. BeipammuBanue pacrenus Indigofera tinctoria L. u
€ro pojib B MOBBIIIEHUH TIJIOJIOPOAMS MOYB B yCIOBUAX byxapckoit obmactu //
Bectauk Hayku u oOpasoBanus. — 2021. — Ne 3-2 (106). — C. 6-8.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025 154



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

5. Exy6os I'., Dprames A., PaxumoB A., Dimryanos P. O pexxnMe MHHEPATbHOTO
nutanust pacrenust Indigofera tinctoria / Y36eKHCTOH qUIIIOq XYKATUTH. —
Tomxkent, 2009. — Ne 12. — B. 19.

6. Exyoos F.K. Mumurodepa YCUMIUTMHM ETHINTUPHINAA KydaT KAIWHIUTHHH
6roMacca XOCHIIIOPIMTHIa TAbCHPH // Y30EKHCTOH QUILIO] Xy KAIUTH. —
Tomxkent, 2010. — Ne 12. — b. 23.

7. Exy6os F.K., PaxumoB A., Dmuanos P., Dprames A. Indigofera tinctoria
VCUMIIMTHHUHT ~ Takpopuil dSKUH cudaruga XOCHWIIOPIAUK Ba  TYNPOK
YHYMJOpIHrura Tabcupy // V36exnucron Pecrny6imkacun danmap akaJeMHICH
Mabpy3anapu. — TomkeHt, 2011. — Ne 1. — b. 84-86.

8. UxnacoBa b.M. Kpaimienue pacTUTETbHBIMH KpPAaCUTEISIMU C TOYKH 3PEHUS
xumud. // TIpomxu. — Ne 9. — 2009. — C. 6-27.

9. KacymoB M.A. ®nopucTHUECKUI aHAIIU3 KPACWIIHBIX pacTeHUi A3epOaixaHa
/I Moxn. AH Azep6aiimxkana. — 1995, — T. 51-52. — C. 1-12, C. 129-140.

10.MatkapumoBa A.A., bonrtabaeBa A.C., Typaboesa I'.H., KwmmueBa M.I.
Indigofera L. ycummurn ypyrnapuauar Y3MY Boramuka GoFM ImapouTHia
YCuIM Ba pUBOXKJIaHUII Xycycustiapu // Unm-dan Ttapaqquétuaa 3aMoHaBUI
METOJUIAPHUHT  KYJUITAHWJIHIIN: PecnyOnuka  unMwuii-amanuii  OHJIaWH
koHpepentusacu. — Tomkent, 2020. — b. 95-99.

11.Mup3zaaxmenos P. Tabuuii panrnap rexunonorusicu. — OHECKO, 2007. — 80 6.

12.PaxumoB A. Ba Gommkanap. Hun 6VEru YCUMIUTHHY €TUILITUPUII, TaOUUil OVEK
OMOTEXHOJIOTHICH XaMJa eMUpUIIraH epyapHu sixiwiam // depmepnap ydyH
VKyB-ycnyout kyuianma. — Tomkent: bakrpua I[pecc, 2012. — 32 6.

13.®nopa V36ekucrana. — Tomkent, 1941-1962. — 301 6.

14 umkun b.K. Pox Uuaurogepa — Indigofera L. // ®nopa CCCP: B 30 T. / r.
pexn. B.JI. Komapos. — M.-JI.: U3n-Bo AH CCCP, 1945. — C. 298-300.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025 155



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

DOI: https://doi.org/10.5281/zenodo.15295687

SHTANGENSIRKULNI QI'YOSLASH JARAYONINI TAHLILI:
METROLOGIK YONDASHUV

Yusupov Rustam Eshpulatovich
Qarshi, Davlat texnika universiteti, katta o’qgituvchi.

yusupovrustam1225@agmail.com

ANNOTATSIYA
Uchbu magolada shtangensirkulni giyoslash jarayonining metrologik tahlili
bayon qilingan. Tadgigot dasturi 'OCT 166-89 ga muvofiq [111]-11-250-0,05
shtangensirkuli 3-chi klassli plitachalar yordamida laboratoriya tekshiruvi o tqazildi.
O'lchash xatoliklari aniglanib, ruxsat etilgan xatolik chegaralardan oshmaganligi
tufayli asbob ishlab chigarishda yaroqli deb topildi.
Kalit so'zlar: shtangensirkul , giyoslash, metrologik tahlil, plitachalar, xatolik,
laboratoriya, GOST.

AHHOTATCHA
B cmamve onucwigaemcs memponocuuecKuti amaiu3 npoyecca CpasHeHus
wmaneenyupkynetl. Jlabopamopnule ucnotmanus wmaneenyepxyivs LI1]-11-250-0,05
NPOBOOUNUCHL C UCNONb308AHUEM KOHYegble ONUHbL 3-20 KIACCA 68 COOMBEMCmEUU C
npoepammoit ucciedosanuti I OCT 166-89. Ilpubop npusnan npucooHvIM K
npoU3800CmM8Y, NOCKOJILKY ObLIU BbIAENEHbL NOZPEULHOCIU USMEPEHUU, A OONYCMUMAs
NO2PeUHOCb He NPEBLICUNA YCINAHOBLEHHBIX NPEOeios.

ABSTRACT
The article describes a metrological analysis of the process of comparing
calipers.Laboratory fests of the ILI1]-11-250-0.05 caliper were carried out using end
lengths of class 3 in accordance with the research program of GOST 166-89.The device
was deemed suitable for production since measurement errors were identified and the
permissible error did not exceed the established limits.
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1. Kirish

O‘Ichash vositalarini qiyoslash nazariyasi metrologiya asoslarining muhim
jihatlaridan biri hisoblanadi. Shu jumladan shtangensirkullarni qiyoslash bilan bog‘liq
bo‘lgan tatqiqot ishlarini laboratoriya sharoitida o‘tkazish muhimdir.

Shtangenserkullarni qiyoslash boshqga o'lchash vositalari kabi, uning metrologik
talablarga muvofiqligini tasdiglovchi yoki rad etaduvchi faoliyatdir. Bu ixtiyoriy yoki
majburiy bo'lishi mumkin. Agar biz shtangenserkuldan laboratoriya tadqiqotlarida
foydalansak, bu zarur.

2. Usullar

O‘Ichash asboblarini qiyoslash harorat 20°C bo‘lgan laboratoriya xonalarida
amalga oshirilishi, laboratoriyaga keltirilgan asbob tekshirilishidan avval 4 soat
mobaynida saqlanishi, ushbu shart bajarilmagan taqdirda, ya‘ni tekshirish maxsus
laboratoriyada o‘tkazilmasa, xonaning harorati quyidagi chegaralarda bo‘lishi lozim:
- nonius bo‘yicha bo‘linmasi qiymati i,=0,02 mm bo‘lganda — 17... 23°S;

- nonius bo‘yicha bo‘linmasi qiymati i,=0,05 va i,=0,1 mm bo‘lganda —
15... 25°S.

O‘tgazilgan tajribamizda nonius bo‘yicha bo‘linma giymati i,=0,05 mm
bo‘lgan shtangenserkulni (IIILI-11-250-0,05, TOCT 166-89) qiyoslash tajribasi
o‘tgazildi. Tekshirishdan oldin shtangenserkul 4 soat mobaynida laboratoriya xonasida
saglandi, aBuabensun bilan (I'OCT 1012-72) yuvildi, tashqi ko‘rikdan o‘tkazildi,
ishchi sirtlarining holati aniglandi va uning ko‘rsatish aniqligi tekshirildi.

Noniusi bo‘yicha i,=0,02 va i,=0,05 mm li shtangentsirkullar 3-chi klass
uzunlikning yassi-parallel uch o‘lchovlari (plitachalar) bilan tekshirilishi kerakligi
sababli ('OCT 9038-83), o‘tkazilgan tajribada ham 3-chi klass plitachalar bilan
giyoslash o‘tkazildi. Tekshirish o‘lchash intervali 250 mm bo‘lgan shtangenshkalasi
chegaralarida tekis joylashgan oltita tekshirish o‘lchamlari bo‘yicha amalga oshirildi.

Masalan, yuqori o‘lchash chegarasi 250 mm, noniusi bo‘yicha hisoblash aniqligi
1,=0,05 mm bo‘lgan shtangentsirkulning tekshirish o‘lchamlari quyidagi
o‘lchamlarga to‘g‘ri kelishi shart (TOCT 166-89): 31,15; 61,30; 91,45; 121,60;
151,75;185,90.

Har bir tekshirish o’lchamlarini o‘lchash anigligini oshirish magsadida takror
O‘lchashlar amalga oshirildi va o‘rtach qiymat topildi. O‘lchash asbobi va
plitachalarning birgalikdagi xatoligi topildi hamda o‘rtacha qiymati aniqlandi.

Har bir plitachalarning xatoligi aniqlanib plitachalar to‘plami xatoliklari (1)
fomula bo‘yicha aniqlandi va ularning o‘rtacha xatoligi topildi.

Plitachalar to‘plamidagi xatoliklarni quyidagi formuladan topamiz:

Ay = A + AL + .+ A 1)
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31,15 mm o‘lchamni plitachalar yordamida yig’amiz, yani 1,15 mm va 30 mm
o‘lchamdagi plitachalar qo‘shilib (1,15+30=31,15) 31.15 o‘lcham olinadi. 1,15
o‘lchamdagi plitachaning xatoligi 0,80 mkm, 30 mkm o‘lcham plitachaning xatoligi
1,2 mkm.

Birinchi tekshirish o‘Ichami plitachalar to‘plamii xatoliklarini topamiz.

_ Al 2 _ 2,452 =
oy = YO T AL S \/D,ED +1,2 —\/D,64+1,44

A,
— ./ 2,08=1,44 mkm = 0,0014 mm (2)

61,30 mm o‘lchamni plitachalar yordamida yig’amiz, yani 1,30 mm va 60 mm
o‘lchamdagi plitachalar qo‘shilib (1,30 +60=61,30) 61.30 mm o‘lcham olinadi. 1,30

o‘lchamdagi plitachaning xatoligi 0,80 mkm, 60 mm o‘lcham plitachaning xatoligi 1,5
mkm.

Ikkinchi tekshirish o‘lchami plitachalar to‘plamii xatoliklarini topamiz.

_ 2 7 _ 2 7 _ _
wp = YA+ AL = J0.807+1,57 = 0,64 +2225

A,
_ \/2,39 =1,7 mkm = 0,0017 mm (3)

91,45 mm o‘lchamni plitachalar yordamida yig’amiz, yani 1,45 mm va 90 mm
o‘lchamdagi plitachalar qo‘shilib (1,45 +90=91,45) 91.45 mm o‘Icham olinadi. 1,45
mm o°‘lchamdagi plitachaning xatoligi 0,80 mkm, 90 mm o‘lchamdagi plitachaning
xatoligi 2,0 mkm.

Uchunchi tekshirish o‘lchami plitachalar to‘plami xatoliklarini topamiz.

A, = A + AL = 0804207 =\[0,64+40 =

_ \/4564 =2,16 mkm =0,0025 mm (4)

121,60 mm o‘lchamni plitachalar yordamida yig’amiz, yani 1,60 mm, 2 0 mm
va 100 mm o‘lchamdagi plitachalar qo‘shilib (1,60 +20 + 100 = 121,60) 121,60 mm
o‘lcham olinadi. 1,60 mm o‘lchamdagi plitachaning xatoligi 0,80 mkm, 20 mm

o‘lchamdagi plitachaning xatoligi 1,0 mkm, 100 mm o‘lchamdagi plitachaning xatoligi
2,0 mkm.

To‘rtinchi tekshirish o‘lchami plitachalar to‘plamii xatoliklarini topamiz.
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_ 2 2 2 Z 2[]2: +]_-ﬂ 40 =
Ay, = /A + AL =1/ 0,80% 1,0°+2, /0,64 1,0 +4,

- \/5,54 =2,38 mkm = 0,0024 mm (5)

151,75 mm o‘Ichamni plitachalar yordamida yig’amiz, yani 0,5 mm, 1,25 mm,
50 mm, 100 mm o‘Ichamdagi plitachalar qo‘shilib (0,5 +1,25 + 50 +100 = 151,75)
151,75 mm o‘Icham olinadi. 0,5 mm o‘lchamdagi plitachaning xatoligi 0,80 mkm, 1,25
mm o‘lcham plitachaning xatoligi 0,80 mkm, 50,0 mm o‘lchamdagi plitachaning
xatoligi 1,5 mkm, 100 mm o‘lcham plitachaning xatoligi 2,0 mkm.

Beshinchi tekshirish o‘lchami plitachalar to‘plamii xatoliklarini topamiz.

e : y
fﬁm,;\/&zl + A+ L+ A :\/. 0,80°40,80°+1,25°+2,0" =

=/ 0.64+0,64 + 1,56 +4,0=1/6,84= 2,62 mkm = 0,0026 mm (5

185,90 mm o‘Ichamni plitachalar yordamida yig’amiz, yani 1,9 mm, 4,0 mm, 80
mm, 100 mm o‘lchamdagi plitachalar qo‘shilib (1,9+4,0+ 80 +100 = 185,90) 185,90
mm o‘lcham olinadi. 1,9 o‘lchamdagi plitachaning xatoligi 0,80 mkm, 4,0 mm
plitachaning xatoligi 0,80 mkm, 80,0 mm o‘lchamdagi plitachaning xatoligi 2,0 mkm,
100 mm o‘Icham plitachaning xatoligi 2,0 mkm.

Oltinchi tekshirish o‘lchami plitachalar to‘plamii xatoliklarini topamiz.

_ [aZ 3 1 _ 2 2 i r
fﬁ.m.p—\/&l +AL+ .+ ﬂn—\/. 0,80°40,80°+ 2,0 “+2,0° =

= \/,[].554 +0,64 + 4,0 +4,0° :1/'9?23 = 3,05 mkm = 0,0031 mm (7)

O‘Ichash asbobi ko‘rsatishining o‘rtacha xatoligi 0,014 mm ga tengligini
anigladik.

Shtangerkulni IILI-11-250-0,05 TOCT 166-89 uchun ruxsat etilgan xatolik (+)
0,05 mm. O°‘Ichash asbobi ko‘rsatishining xatoligi ruxsat etilgan xatolikdan oshib
ketmaganligi cababli (0,05>0,014) shtangenserkul ishlab chigarishda qo‘llanilishiga
yarogli deb xulosa chigardik.

https://t.me/Erus_uz Multidisciplinary Scientific Journal March 2025 159



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 5

ISSN: 2181-3515

3. Natijalar
Shtangentsirkulning tekshirish o‘lchamlari 1 — jadvalda ko’rsatilgan.
1 - jadval

. Butun sonli o‘lchamlar

Yugqori o‘lchash | Shtanga shkalasida joylashgan tekshirilayotgan o‘lchamlar

chegaralari

250 31 61 91 121 151 185
1. Kasr gismlari

Nonius tasniflari Kasr gismi

i2=0,05; n;=20 0,15 0,30 0,45 0,60 0,75 0,90

Tekshiriladigan 31,15 61,30 91.45 121,60 151,75 185,90

o‘lchamlar,mm

Takror o‘lchashda 31,12 61,31 91,41 121,56 151,73 185,91

shtangentsirkulning 31,14 61,29 91,43 121,57 151,72 185,90

ko‘rsatishi, mm 31,13 61,27 91,46 121,60 151,76 185,87
31,15 61,28 91,43 121,59 151,72 185,84
31,17 61,29 91,42 121,61 151,73 185,85

Shtangentsirkulning

tekshiriladigan

o‘lchamlari  o‘rtacha | 31,142 61,288 91,43 121,586 151.73 (185,874

ko‘rsatishi, mm

Shtangentsirkul va

plitachalar  to‘plami

bilan birgalikdagi | 0,008 0,012 0,02 0,014 0,02 0,026

xatoligi, mm

Shtangentsirkul va
plitachalar  to‘plami | 0.0167
o‘rtacha xatoligi, mm

Plitachalar  to‘plami
xatoliklarni, mm 0,0014 0,0017 0,0025 0,0024 0,0026 0,0031
Plitachalar  to‘plami
o‘rtacha xatoliklarni, | 0,0023

mm

Shtangensirkul 0,0066 0,0103 0,0175 0,0116 0,0174 0,0229
xatoligi, mm

Shtangentsirkul

ko‘rsatishining 0,014

o‘rtacha xatoligi, mm
Shtangentsirkul uchun
ro‘xsat etilgan xatolik | 0,05
(), mm
Shtangentsirkulning
yaroqliligi to‘g‘risida | Shtangenserkul ishlab chiqarishda qo‘llanilishiga yaroqli.
xulosa
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Psinl - Shtangentsirkul va plitachalar to‘plami bilan birgalikdagi
xatoligi, mm, Psna2 - Plitachalar to‘plami xatoliklarni, mm, Psin3 - Shtangensirkul
xatoligi, mm.
Izoh: 1,=0,05-nonius shkalasi bulinmasining giymati;  n,=20— nonius
shkalasidagi bo‘linmalar soni.

Shtangentsirkullar ko‘rsatishining ro‘xsat etilgan xatoliklari 2 — jadvalda

ko’rsatilgan.
2- jadval.
Yugqorigi o‘lchash chegarasi, | Nonius shkalasining bo‘linmasi qiymati, mm
mm 0,02 0,05 | 01
Ro‘xsat etilgan xatoliklar (£ ), mm
300 gacha 0,02 0,05 0,1
300 dan ortiq 500 gacha 0,03 0,05 0,1
500 dan ortiq 1000 gacha 0,04 0,05 0,1

5. Xulosa

Shtangensirkul laboratoriya tekshiruvi orgali qiyoslash amaliyoti o’tqazildi va
asbobning metrologik ko'rsatkichlari baholandi. Tadgiqot natijalariga ko'ra,
shtangensirkulning ko'rsatish anigligi ishlab chigarish me'yorlarga to'liq javob beradi.
Shu sababli IIII1-11-250-0,05 shtangensirkul ishlab chigarish jarayonlarida ishonchli
o'lchash vositasi sifatida tavsiya gilindi.
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