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V3BEKUTOHIA CYFOPWUJIAJIMI'AH EPJIAP DKOJIOTUK XOJIATUHU
SAXIITAJIAII FO3ACHUJIAH MABXKY ] UKTUCOJIUIA MEXAHU3MHUHI
TAXJINJIN BA XYCYCUATJIAPHA

Cyaronos Xynoitmykyp FaiiparoBuy,
TepMmu3 naBinaT yHUBEPCUTETH.
sultonovxudoyshukur@gmail.com.

Annomayusa: Y6y maxonaoa Y30exumonoa cyeopunaouean epaap K0N02UK
XONAMUHU AXWULAUL 103ACUOAH MABHCYO UKMUCOOUL MEXAHUSMHUHE MAXIUIU 6d
xycycusmaapu myzpucuoa mavaymomnap oepuneau. Lllynuneoex, Pecnybauxadazu
cy2opunaduean eprap 9KOJNO2UK XONAMUHU AXWUIAW  OPKAIU  UKIMUCOOUL
Camapaoopiuxea 3puniuid wyaiapu beneurab oepuiea.

Kanum cyznap: uxmucoouii camapaoopiux, UKmMucoouti MexaHusM,
cy2opunaduean epaap, MakoOMULIAWMUpUnL, 3KOJI02UK X0aam, MoOepHU3ayusl,
Gepmep xyaxcanueu.

Annomayuna: B cmamve Oana ungopmayus no amaiuzy u 0COOEHHOCMAM
oelicmayue20 SIKOHOMUUECKO20 MEeXaHUIMA YIAVUULeHUSL IKOJIO2UYECKO20 COCMOSHUS
opouiaemuvlx 3emenv Yzoexucmana. Taxoice onpedeieHvl nymu O00CMUNCEHUS
IKOHOMUUECKOU IPHEeKMUBHOCMU 3a CUem YIYYULeHUS IKOJI02ULECKO20 COCMOSHUSA
OpOULaeMbIX 3eMellb PeCnyONUKU.

Knioueevie cnosa: srxonomuyeckas d¢pgexmusHocms,  IKOHOMUUECKAS.
Mexanusm, opouiaemvle 3emiu, YaydueHue, IK0I02U4ecKds CUmyayus, MoOepHu3ayus,
celbCcKoe X035UCMEO0.

Annotation: This article provides information on the analysis and features of
the existing economic mechanism for improving the ecological condition of irrigated
lands in Uzbekistan. It also identifies ways to achieve economic efficiency by improving
the ecological condition of irrigated lands in the Republic.

Keywords: economic efficiency, economic mechanism, irrigated land,
improvement, environmental situation, modernization, agriculture.
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Kupu

V36eKucToHa CYFOPHIANUTaH KHUIUIOK XYKAJIUTH EpIAPUHUHT SKOJOTHK
XOJATHHU SIXIIUIAII Macajacu KyJa KaTTa axamusTra sra 6ynuo, Oy epiap Mmamiiakar
UKTHCOIUETUAA MyXUM YpuH TyTaau. Cyropuiaauran epiap dakar arpap CEKTOPHUHT
PUBOXXKHM YYYH MYXUM OYynuOruHa KoJiMail Oallku JKOJOTUK OapKapopiIuKHU
TabMUHJIAIITa XaMm EpJiaM Gepaiu.

By coxamaru MKTHCOAMM MeXaHU3MIIAPHUHT TaXJWJIM Ba XyCycaH SKOJOTHK
XOJaTHU SXIIWIAIl Oyirya KaTop WIUIApHH amaira OMIMPWIraH OYnuO, OM3HUHT
TaxJIWJIapUMU3ra Kypa MaBXKyJ THU3UMAa KUJIUHHUIIA Kepak OYiaraH KaTtop HILiap
MaBXKYUIMTHHA ~ KypcaTH Oepamd. Y30GKMCTOHAAa XyAyIuaa CyFOPHJIaIMIaH
€pJIApHUHT SKOJOTHUK XOJIATMHM SAXIIWIAIl YYyH aMaluil HIUIAPHUHT >KamiiaraHl
UKTUCOAUNA MEXaHM3MJIApU: CYFOPWIAIUIaH KUIUIOK XYKAJIUTH epIapuHUHT
HKOJIOTMK XOJIATUHM SXIIMJIAII F03acuaH KalyJ KWIMHraH MeHEpuil Xyxokariap,
MHHOBAIIMOH TEXHOJIOTUSJIADHU JKOpUM ATHUII Oyiinya XyKymaT KapopiapH, CyB
pecypciapuaan camapanu (oianaHuIl, — CYFOPWIAIWTaH KHUILIOK XY KaJUTH
epIApUHUHT OKOJOTHK XOJaTWHW Oyiinda MabiymMoTiaap ©Oa3acHMHH SpaTHIL,
CYFOPWJIAIUTaH KHIIUIOK XYXKAJIWTH €PIAPUHUHT DKOJIOTUK XOJATHHH SXIIMIIAIIIA
onu6d OopwiaéTraH WIJIAPHUHT MOHUTOPHUHTU Ba OapKapop arpap cuécatu MyXuM
axamudartra sra. by mexaHusmiap CyrOpHJIaJUIraH KUIUIOK XY>KaJIUTd €pJIapuHUHT
HKOJIOTMK XOJATHHU SIXIIWJIAIl Ba YJapHU caMapaiu OOIIKapull Xamjia 3KOJIOTHK
OapKapOPIMKHE TABMHMHIIALITA KapaTHiran.

Kurmnox xyrkanukaa uiuiad YuKapyiiHA U3YWDIHNK OUIIaH KaaalJallTHPHII ep
dbonanaan oxkuinoHa GongaIaHuI, CyFOPHIANTaH Xap OUp rekrap XOCHAOPIUTHHH,
YHHUHT UKTUCOIWI camMapaJopiUTMHU OMIMPHII OWiaH OOFIMK MyaMMOJap €YHMMUHU
UIUIad YUKMII FOST Karra axamusT Kamd 3taau. by Oopana epiap yHyMIOPIUTHHU
CaKJIall, yHU WWJI CalliH MyHTa3aM OIIMPHO OOpHIII, KUILIOK XYKAJIUTH Ba SHT aBBAJIO
TYNPOK MEJIHOpaIUsCl MyTaxacCuciaapu 3uMMacuiiard MyxXuM Bazudaiapaad Oupu
xucoomanamu.t

PecniyOnukama  KUNUIOK XY Kamurujaa dolinananuiaaurad epaapHu
Menuopanusuiaira OEHUXOST KaTTa JbTUOOp KapaTwiran Oyiaubd, epiapHu
JoWWXanali, MEeTHOpaTUB TU3UMJIApHU KypHIll Ba (oiJalaHUII XaMmJa MEJIHOPaTUB
Taadupiap yTkazuiira JaBjlaTHUHT KaTTa MalJiarjiapy aXpaTHiraH.

V36exncron PecriyGnmkack Tabuuii OOBEKTIAp, JKyMIAJaH ep, yMYMXaK
Ooiuru Xxpcoo0sanuo, ynap nasiat myxodaszacuma typaau. [y Gouncnan xam epiad Ba
Tabuuii pecypciapiaH OKWwioHa (GoWganaHuIl, TYOpPOKHU Myxodasza KHIIHIIL,

! Sultonov XG. Effectiveness of attracting investments in improving the ecological condition of irrigated lands.
DxoHoMmuKa 1 couuyM. 2022(4-1 (95)):56-60.
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MEIMOPATUB XOJATHHU AXIIWIAIl MyXUM YpUH TyTagu. TaOuaTmryHoC OJumiiap,
JKOJIOrIap, TYHPOKIIYHOCHIAp, MEIUOpaTopiap, HWKTUCOTUMIIAP, XYKYKIIYHOCHAp
TYNpPOK KaTJIaMUHUHT Te3 Oy3wim0 Ba Oab3uaa YpHUHU TYIAupuO OYiamaiiauraxn
tanodarnapaaH, UIYHUHTIEK, KEHI TapKalaéTraH TYMpPOK HMHKUPO3W XoJaTiapujaH
YyKyp TalIBUIIra Tymuo6 Konuirad coouk Uttudok naBpuaa Oy xonatiapra Kuaui
bTHOOp OepuiIMail KeTMHTaH, YyHKU TYMPOK KaTjJaMUIaH SHT aBBaJO JEXKOHUMIIUK,
CyB Ba YPMOH XYKaJlUTWJla, CaHOAT, KyPWIHII, TPAHCIOPT, aJOKa XY aJIUTH[A,
reoJIOTHSI-KUNPYB MIIUIApU Ba OOIIKAa MaxCyJIOT MIUIA0 YUKAPHII YIYH (OWTamaHuII
MyxuM OYn0, epiaH OKuiIoHa (oiiiajJaHuIl Ba yHH MyXo(a3a KWIHIITa KapaTuirad
KOHYHJIap €Tapjd HWIlJlamMaraH Ba TaKOMWJUIALITHpPUIIMAraH, €p pecypciapuiaH
OKWJIOHa  (Qoigananwnimarad. HaTuwxana  epHUHT  MEIHMOpPATUB  XOJaTH
AXIIUJIAHMAarad, TYNPOK UIYpJaHUIIU, JETYMU(PUKAIUACH, SPO3UICH, UYIUIAHUIIIH,
arpoXuMHKaTiIap Ba OFUp MeTauiap OWJlaH 3apapiiaHUINM, CaXpOJAHUII EKU YTa
HaMJIAaHUIIIH F03ara KeJraH.

V36exncron Pecry6iankacu MycTakiiI IaBlIaT 16 YbJIOH KMIMHTAH KyHIaH
Oomuab, Y3 Xyayauaa e€p MyHoca0aTliapuHu TapTuOra CoJiuinga Ba
PUBOXJIAUTUPUIIJA Tyjla MYCTAaKHIJIMWKKA SPUIITAHIWTU YHHUHT epJapiaH
OKUJIOHA (QoiijalaHuIl, MEJUOpaTHUB XOJAaTUHHU SXIIUJam Ba MyXodasa
KWJIUITHUHT XYKYKAM aCOCHMHU SPAaTUII Ba TAaKOMUJUIAIITUPUIIHUHT UMKOHUHU
Oepan. MamiakaTUMU3 arpap coxacHja HUCJIOXOTJIapHHU XYKYKHH JKHXaTaaH
TabMHUHJIAII MakKcaaujga Oup KaH4ya KOHyHJap KaOyn kunau. bymap ep
MyHOca0aTJapUuHU XYyKYK acocuja pHUBOXKIAHTUPULI Ba TapTudra comiuul,
epirapgaH  oAujoHa  (QoilganaHuII, MEJIHOPATUB  XOJATUHHM  SIXUIWJIALL,
YHYMJOPJIUTUHHA OUIMPHUIL, €p TY3HUIl WIUIAPUHU O0JubO Oopull, epHUHT cudar
0axoCHMHU aHMKJIam, Xyx)aiauk (Qaonustura Oaxo Oepumra Ba Xako3ojapra
KapaTuirad. Y3GekucTon PecmyGnuxacununr "Ep komekcn" Ba "JlaBiaT ep
KaJacTpu TYFpUCHIA"TH KOHYH Ba OOIIKa KUILUIOK XY KATUKIATH UCIOXOTIapHU
YyKypJaMITUPHUIITA TOUP KOHYH Ba MEBEPUM XYKIKATIAPUHUHT KaOyJI KUITMHUIITA
pecnyonrKaMu3a KUIUJIOK XY>KaJTUTMHU PUBOXKIAHTHPHILTA KAaTTa XUCCa KYIIHUII
OunaH Oupra, Kejlakak aBJIOJJapUMU3ra COFJIOM, YHYMIOpP epJiap KOJAUPUII
Hynuaa katTa KagaMm OYJ/iu, HETaKu MHCOHJIAPHUHT TaKIUPU KYII )KUXATAAH €p,
TYNPOK TaKAupura OOFIUKIUP.

Mapkazuit Ocuéna, my JKyMJIaJaH, V36exucronzaa epJIapHU
MEJIMOpALMSUIAIIHUHT  acoOCUM  Bazudanapu — TYNPOK MIYpIaHUIIM  Ba
OOTKOKJIAHUIIMHU OJAMHM OJNUII Ba Oy >kapa€Hiapra Kaplid Kypalluil, KypyK
€pJIapHU Y3JAITUPHIL, CyB Ba IIAMOJI 3PO3USACHAra KapUld Kypallull, €pJIapHU
PEKYJIbTUBALMSIIALL, TYIPOKHUHT 3UUJIAHUIIN Ba TYMYC MUKJOPUHUHT KaMalUIITUHUA
(merymudukanus) OIIUHA OJULI, TYNPOK U(DIOCIAHUIIN Ba CaXpOJIaHUIIUTA Ba
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O6omka canOuil xapa€Hiapra Kaplmu Kypalluil 0ol Makcaa XucoOJiaHaIu.
MenuopaTuB TagOupiap THU3UMIIAPU Xap XUJ TaOWHUN MapoWTAard MUHTaKaaap
y4yH Typauda Oynub, Oy TagObupnapHu Wnuiad YUKW TYNPOKJIAPHUHT TaiI0
Oynmumu (reHe3ucu) Ba yJIapHUHT XOoccalapu TYFpUCUIAru 4yKyp OuimMmra sra
OYIUIIHU TaK030 3Taju.

Cyropwiaguran  KUIUIOK — XYKaJIWUTd  €pJIapUHU MeTuopalIsiIall
MYyaMMOJIApUHHUHT XalK XY)KaJIUTUJard YyJKaH axaMusITH Ba Oy Kyn Kuppaiu
MyaMMOJIapHM ~ €UMIIAArd KEHr KyJamJard MabJIyMOTJIApHU  TYIUIAaHUIIN
TYNPOKIIYHOCIHK (paHUIAH TyIPOK METHOPAIUICH (GaHUHUHT aKpaaud YHMKHUIINTA
acoc OYJIIWKM, KaWCUKW KHIUIOK XYykanuruaa doigalaHuwiIagural epiapaa
coaup Oynaauran HOMakOyJ1, caaOuii )kapa€HIapHU YPraHUIIa TaAKUKOTIapHUHT
ajmoxujaa, y3ura xoc Bazuda Ba ycnyonapu Owinan xapakrepianaau. Cyropuiiagurad
KUIJIOK ~ XVKQJIWTH ~ epllapyuHU  MEJIHOpaIlMsICh acocuil Baszudacu epliapHuU
MeJIMOpalUsIall Ba yAapHU UILTA0 YUKAPUII KyBBATJIAPUHU OIIUPHUIIL, TYTIPOKIa
coaup Oynaauran caaOuii — HOMaKOyJI )kapa€HIapHu Tynanuruda 6aprapad >Tuil
Oyiin4ya MeTMopaTUB MEXaHU3MHU UIILIA0 YMKHUIIIaH UOOpaT.

«Ep konexkcu» HUHT 83-Mojaacuia epaan Qoiinananuin Ba yjaapHu Myxodaza
KWINII YCTUJAaH HA30paTHU amalira OUIMPHUIIHUHT acocui Baszudanapu, Maxajuiuil
JaBjIaT XOKMMHUSATH OpPTaHJApUHUHT KOHYH XYXKaTjiapu Tanabjiapura puos
ETUIIAPUHU TabMHUHIIAIIIAH HOOpaTanp.

Epnan doitnananum xamaa yiaapHd Myxodasza KWIMII YCTHAAH JaBiaT
Ha30paTUHU MaxaJUIUil JaBJaT XOKUMUSATH OpraHjapH, ITYHUHTIEK, MaXxCcyC BaKoJiaTra
era OyiraH AaBiaT Opraijapy amajra olmupaaniap.

Epnan okwiona doigananumn xamaa ylapHu Myxodaza KWIHIL YCTHAaH
Ha30paTHU MOCENKA, KUIIUIOK Ba OBYJI pyKaposiap Y3-Y3uHU OOIIKAPHUII OpraHaapH ¥3
BaKoJIaTJIapy JOUPACU]Ia aMajira OIIHpauiIap.

TabuatHn Myxodasza KWIHII >KaMUSTIApH, WIMHH KaMusiTiap Ba OoIKa
KamoatT Ouprammanapu, IyHUHTIEK, pyKapoaap epaaH ¢hoigalaHuIl XamIa yiIapHua
Myxo(daza KUJIUII YCTUAAH HA30paTHU aMalira OUIMPHILJA JABJIAT OpraHjapura Ba
Mocénka, KHUIUIOK OBYJd ¢yKapojap Y3WHU-Y3U OOIIKAapUIl  oOpraHiapura
KyMakJiamaauiiap.

Epnapnan doitnananuin xamaa yiaapHu Myxodaza KU
YCTHUAH JIaBJIaT HA30paTHHHU aMaJira OIIUPHUIIT TAPTHOM.

Epnapman doiimananum xamaa yiaapau myxodasza KWIUII YCTUJAH JaBiaT
Ha30paTHHU amajira OIIMPYBYM JaBJaT OpraHjapu Y3 BakodaTapu Joupacuia
Kyuujaru xyKykjapra era:

- epiapjiaH oOkujoHa (QoimamaHum Xamaa yiaapHU Myxodaza KUIHII
Macajanapy 103acHJiaH TeKIIUpPYBIap YTKa3WIll, Ma3Kyp Macanaiap Oyiinuya Oapua
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3apyp XyXOKaTJIapHd  Ba  MaTepUaJUIapHU  OJIMIL,  TYHPOKHHHI  KajacTp
MabJIyMOTJIapUra MOCIUTMHU aHUKJIAII MaKcaJauaa TYMPOKHU TEKIIUPUIIL;

- ep TYFpHCHIAru KOHYH XyXoKariapu Oy3WJIMIIMHHHT cabalnapu Ba OyHra
0JIMO KeJNraH IapT-IIapouTIapHu OapTapad eTuinra KapaTwirad, 6apya IOpUANK Ba
KUCMOHMI IIaxcjaap TOMOHWAAH OakapwiMily mapt OynraH kypcarmanap (€3ma
OyipyKtap) 6epwui;

- anbpop maHcaGmop maxciap Ba (ykKapoJapHH MabMypHH KaBOOTrapiMKKa
TOPTHUI, €p TYFPUCHAArM KOHYH XyXOKaTiapu Oy3uiuimu Tydalau HeTKazuiran
3apapHUHT YPHUHU KOIUIall Oyinda NnabBOjap TaKAUM ETHUII, alOmop IaxclapHH
’aBOOTapJIMKKa TOPTUIL YUyH TETHIIUIH KOpXOHaIap, Myaccacaiap Ba TalIKUIOTIapra
Xxamia XyKyKHH MyXxo(da3za KU OpraHjiapura TakaiuMHOMaJIap 100puI;

«Ep TYyFpucu»aaru KOHyH Xy#OKaTjIapyuHu Oy3raHJIMK YUyH €p y4acTKaJapuHH
0JIMO KYHuII, 1y KyMJIa/IaH:

- epJIapHU WKapara OepuIl mapTHOMaJapUHU MY JIaTUIAH OJIMH OCKOP KUJTUIII
XaKuJaru, NIyHUHTACK, epiapiaH GoiJalaHUIIHK YeKJall Ba TYXTaTuO KyWuIilra
JOMp MaTepHaylapHd Y30ekucrtaH Pecry6imkacun Basupmap Maxkamacura,
MaxajsIuid JaBiaT XOKUMUSTH OpraHiapura xamja MOCENKa, KHIJIOK Ba OBYJ
dbykaponap Y3uHU-Y31 OOIIKAPUIIl OpPTaHJIapyra TaKJIUM €THUII;

- epiapaaH doiganaHui XxaMmaa ylapHiu Myxodaza KWIKII Macaiajiapu Oyinda
IOPUIUK Ba )KUCMOHUH IIaxclapAan 3a—pyp ax00poTiaap OJIHIIL

- Ma3Kyp macajanap 103acujlaH JaBjaT OpraHjiapH, KOpXoHauap, Myaccacaap,
TAIKWJIOTIIAp pax0apJapuHUHT XUcOOOTIapy Ba aXOOPOTIAPUHU €IIUTHILL;

- epiapaaH (QoiianaHul Xamaa yJaapHU Myxodaza KWIMII YCTUIAH AaBjiaT
Ha30paTUHU 010 OOPHII MILIJIAPHIAa KATHAIIUII YYyH MyTaXxacCUCIapHU OeruiaHrad
TapTUO/a Kand KUIHIIL.

Epnapman doiinananum xamaa yiapHud myxodasza KWJIUII YCTHUIAH JaBiaT
Ha30paTUHU amara OlMUpyBYH JIaBJIaT OpraHjIapu Ba MaHcaOI0p miaxciap:

- ep yJacTKajapuaaH OeNruiaHnral Makcaaaa GpogamaHInIIMHY, ep erajiapH,
epraH (¢oianaHyBUMIap Ba M)Kapaywiap TOMOHHUIAH epjapHU MyXxodasza KUJIMILI
TYFpUCHAATH KOHYH XyXOKaTjapura puosi eTUJIUIIMHUA OelrwiaHraH TapTudja
TEKIITUPUIILIAPY;

- Wy KyiuinaéTrad KaMunWJIMKIapHu OapTapad eTuin xamaa aiG1op maxciapHu
’KaBOOTapJIMKKa TOPTHIII F03aCUaH Y3 BaKTH 1a Yopajap KypHuIlliapu;

- eplapaad OKuJoHa doialaHuIl Xamaa yiaapHu Myxodasza KWWl OusiaH
OOFNMK TaaOupiap r03acujaH y3 BaKoJaTIapu JoMpacuaa KypcarMmaiap Oepuiiapu
mapt. FOpuauk Ba )KUCMOHUY IIAXCIAPHUHT epiiapaaH (horgananuin Xxamaa yiaapHu
Myxodaza kunauin Oopacupard ¢daonusTd Oup HuiAa kynu OwiaH Oup mapra
TEKIIUPUIIUIIA MyMKHH. Arap OJIraH epjiapAaH OKWJIOHa (oiilaJaHMaCIUK Ba yJIapHU
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Myxo(daza KuiMaciuk cababiapunu 6apTapad eTurn ro3acuaad Kypcatmanap Oepran
Oyica, y OenruiaHraH MyAjaaTAa MasKyp TaAOUpIapHH TEKUIUPHUIITA XaKJIUIHP.
Epnapnan ¢oiigananuin xama yirapHu Myxodasza KHIUII YCTHIaH HA30paTHU aMalra
OILIMPYBYM OpraHjap Ba MaHcaOAop maxciap y3 (aosUATIapUHUHT TYFPU TAIIKHII
ETWIMILK Ba amajra OUUPWIMIIKA YUYyH KOHYH XyXKaTiapura MyBo(MUK >kaBoOrap
Oynamumnap.

Epnapnan xVyxkacuznmapua QoiinanaHraniuk €KU yJIapHHU SIPOKCHU3 XOJra
TYIIUPTaHIAK YI9yH KYpUJIaIUuTaH MabMypHil )kaBoOTapinuK?

Epnapnan x¥yxacusnapua ¢oiinananuil, o0beKTIap Kypull MaiTuaa YHYMIOp
KaTJIaMHH OJIMACJIHK, €p MalJJoHIapuad O01IKa Makca apaa Ghoiiaianuil, epaapHu
dolganaHuIIIaH YUKAPUIITA, XOCHIIOPIUK MMacalUIlura, TyIPOKHUHT OYy3WJIHIIN
¢ku UYK OynuO keTummra oiaud Kelagurad OOIlKa XapakaTJIapHU COJIUpP €THI,
IIYHUHTJEK,  TaHa33yjira 103  TyTraH  KUIUIOK  XYXKaJUuTud  epJapuHH
KOHIIEPBALUSJIAITHUHT O€NTHIIaHraH TapTHOuHU Oy3uill — ¢yKapoJiapra eHr Kam Ul
XaKUHUHT Oup OapoOapujaH yu OapobOapurauda, mMaHcaOAop IIaxciapra eca — yu
O0apobapuan O6emn 6apobapuradya MUKI0pAA Kapuma coJiiira cabad oynaau.

Kunuiok xy>kanuru Ba OOIIKa eplapHU SPOKCH3 XOJdra TYLIUPUII, YIapHU
UnuUad YMKAPUIN YUKUTIApU Ba OOIKA YMKWHAWIApAAH, KUMEBHN Ba pPaJMOAKTHB
Mo1aiap XaM/ia OKOBa CyBiap OmiaH uduociaHTUpUII — QyKaposapra eHT KaM Ul
XaKMHUHT Oup OapoOapuymaH yd Oapobapuraya, mMaHcabIop miaxciapra eca-yd
O6apobapunan 6emn 6apodbapuraya MUKIOp/a kapyuMa cosuiira cabad 6ymaau. (MXK,
65-moama) Ep Oepumn TaptuOuHM Oy3ull, XyAAud IIyHHHTACK, (epMep Ba JAEXKOH
XYKaJuTru IOPUTUII YUYYH, SIKKa TapTUOAa yH-KOW KypHII Ba Typap-KOM OMHOcUTra
XU3MaT KypcaTull, >kaMoa OOFIOPUYWINTH Ba TMOJM3YMIINTU y4yH (yKapojapra ep
Oepumira TYCKHHIWK KHJIWII-MaHCA0AOp IIaxcilapra €Hr KaMm HWII XAKUHUHT y4
Oapobapunan Hertu Oapobapuraya MUKIOpJa Kapuma cojuiira cabab Oymaaw.
(MXK, 66-mon12)

Epnan dorinananum Ba yHu Myxodaza KWW Tala0JapuHu Oy3raHIMK yuyH
KUHOUM KaBOOTapJIHK.

V36ekucran PecnyOnukacu JXKuHoaT koaekcHMHMHT 197-momnacuma >KUHOUM
*aBoOrapiuk Oenruianrad. Maskyp mojjiara acocas, €p, €p OCTH OOMIMKIapHAaH
dolinana—HUII MApTIApUHA EKU yJIapHU MyXodaza KWJIUII Tajadjgapu—HH Oy3uIll
orup okubartmapra cabab O0yica, — €HI KaM OWIHK UIII XaKWHUHT eJTUK OapoOapuian
103 OapobOapurada MUKIOp/Ia >kapuMa €K yd Huirada axjoK Ty3aTHII UIIapu EXyT
y4 Huirada 030JIMKIaH MaxXpyM KHJIUII OUJIaH xKa30JIaHaIH.

ByHnaan tamkapu coaup eTHIrad ep XyKykOy3apJIMIMHUHT XapakTepura Kapao,
MHTU30MUN Ba PyKapoiauk (MyJIKHi) )KaBOOTrapiaukiap XaM KyJUIAaHWIAIIYM MyMKHH.
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FOxopumarn MyammomnapaaH KenmuO4YMKHO IIyHH XyJoca KHIWII KEpakKKH,
MaMJIaKaTUMHU3 XyIyAWJard CyYFOPWIAIUTaH epiiap KUIUIOK XY>KaJuru uiad
YUKApUIIUAa MYXUM OJKaHJIMTMHU WHOOaTra onud, yHH TYpJaM AaHTPOIOTEH
TabCUpPJIApJaH XMUMOS KUIIUII Ba YKOJIOTHK X0JjaTu Oy3wiraH epiapaa KaiTa THKIJIAI
UIIJIApUHY JKajiall cypatiapaa oaub 6opunuiy tanad KuinHaau. LIyHUHT ek, SK0InK
Xonatu Oy3wiraH epjapHU KaiTa THKIAIl 4opa-TaaOupiapuHU JaBjiaT TOMOHUIAH
MOJIUSUTAIITAP BAa YHUHT MOHUTOPHHTMHM aMajra OIIMPUJIMIINHA TabMUHIANANTaH
MyKaMMaJl MEXaHU3MHH HUIIa0 YUKHII 3apyp OYIMO KOIMOKa.
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H-INDEKSINI ANIQLASH VA ISHLAB CHIQILGAN ALGORITMLAR
TAHLILI

Sodiqov Rustam Toxirovich
Muhammad al — Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti
“Kompyuter injiniringi” fakulteti "Multimedia Texnologiyalari" kafedrasi mudiri
dotsent PHD

Mirzayeva Faxriya Shavkat qizi
Muhammad al — Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti
“Kompyuter injiniringi” fakulteti 2-kurs magistranti
Email: agessulaymonov070@gmail.com

Annotatsiya: Ushbu magolada h-indeks tushunchasining vujudga kelishi, uning
zamonaviy ilmiy baholash tizimidagi o ‘rni, shuningdek h-indeksni hisoblash uchun
ishlab chigilgan algoritmlar chuqur tahlil gilingan. Tadgigotda mavjud metodlar va
algoritmlar o ‘rganilib, ularning afzallik va kamchiliklari tahlil etilgan. H-index, G-
index, e-index, va i10-index kabi ko ‘rsatkichlar asosida bibliometrik baholash
usullarining samaradorligi ko ‘rib chigilgan.

Metodologiyada ma lumotlarni yig ‘ish, saralash va indekslarni hisoblash uchun
algoritmik yondashuvlar, shuningdek, sun’iy intellekt va mashinaviy o ‘rganish
texnologiyalari yoritilgan. Tadgiqot natijalariga ko ra, H-indeks va uning asosidagi
algoritmlarning ilmiy faoliyatni baholashdagi ahamiyati aniglangan va milliy ilmiy
platformalarni yaratish uchun zarur tavsiyalar berilgan.

Xulosa gismida, O ‘zbekiston sharoitida xalgaro standartlarga mos keluvchi
yagona ilmiy indeksatsiya platformasini yaratish istigbollari va ilmiy jurnallar uchun
yangi algoritmik yondashuvlarning ahamiyati ta kidlangan.

Kalit sozlar: h-indeks, igtiboslar soni, bibliometrik ko ‘rsatkichlar, G-index, e-
index, i110-index, algoritmik baholash, ilmiy reyting, ilmiy indeksatsiya.

OINPEJAEJIEHUE H-UHAEKCA U AHAJIN3 PASPABOTAHHbIX
AJI'OPUTMOB
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@akynpreT «KomnprorepHas nHxeHepus», TalIKeHTCKUA YHUBEPCUTET
MH(GOPMALIMOHHBIX TEXHOJOTUI nMeHn MyxaMmMmasa an-Xopa3Mu

Mupsaesa ®@axpus lllapkaTtoBHa
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Annomayusn: B Oannoii cmamve paccmompenvt nousmue h-unoexca, eeo
NPOUCXOAHCOCHUE U POTIb 8 COBPEMEHHbIX CUCEeMAX HAYYHOU OYeHKU, a makxdice
npoeeodén yenyOnéHublll aHAIU3 AICOPUMMOS pacuéma OaHHo20 nokazamensi. B
UCCTIe008AHUU UZYUEHBL CYUeCMBYIOWUEe MEMOObL U A0pUmMMbL pacuéma h-unoekca,
gbloeieHbl Ux docmouncmea u Heoocmamxu. Paccmampueaemces aghghexmusnocmo
oubnuomempuueckux nokazamenet, maxux kax H-index, G-index, e-index u i10-index.

B memooonozuu noopodbHo onucanvl no0xoowvl Kk cOOpy OAHHBIX, UX COPMUPOBKE
U AnOPUMMUYECKOMY PACYeémy UHOEKCO8, a MAaKice NPUMEHEHUe MeXHON0UlL
UCKYCCMBEHH020 UHMENIEKMA U MAUWUHHO20 00yYeHUs OJisl NOSbIUEHUST MOYHOCHU
oyenku. B pezyrnomame ucciredosanus onpeoeneno 3navenue h-unoexkca u césa3aHHbix
C HUM QJI2OpUMMO8 8 OYeHKe HaAYUHOU 0essmelbHOCIMU, A MAaK#ce OaHbl PeKOMEeHOayuu
no paspabomre HayuOHANbHbIX HAYYHBIX NIAMQDOPM.

B pazoene 6v1600068 noouéprusaemcs HeobOX0OUMOCMb CO30aHUsL €OUHOU
HAYUOHANBHOU — NAam@opmvl 011 UHOEKCUPOBAHUSL  HAYYHBIX — NYONUKAYUll 8
V3bexucmane 6 coomeemcmeuu ¢ MeHCOYHAPOOHLIMU CMAHOAPMAMU, A MAKICE
BHAYUMOCMb GHEOPEHUSI HOBbIX ANCOPUMMUYECKUX NOOX0008 OJisl OYEHKU HAYYHBIX
JHCYPHATLOB.

Knrouesvie cnosa:. h-unoekc, xonuwecmeo yumuposanutl, oubIuOMempuyecKue
noxazamenu, G-unoekc, e-unoekc, il(0-unoexc, areopummuyeckas OYeHKd, HaY4YHbllL
petimune, HayuHoe UHOeKCUPOsaHue.

ANALYSIS OF ALGORITHMS DEVELOPED FOR DETERMINING THE H-
INDEX

Sodigov Rustam Toxirovich
Head of the "Multimedia Technologies™ Department, Associate Professor, PhD
Faculty of Computer Engineering, Tashkent University of Information Technologies
named after Muhammad al-Khwarizmi

Mirzayeva Faxriya Shavkat qizi
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Abstract: This article discusses the concept and origin of the h-index, its role in
modern scientific evaluation systems, and provides an in-depth analysis of various
algorithms developed for its calculation. The study examines existing methods and
approaches for determining the h-index, highlighting their strengths and weaknesses.
The effectiveness of bibliometric indicators such as the H-index, G-index, e-index, and
110-index is also reviewed.

The methodology section details data collection, sorting techniques, algorithmic
calculations, and the use of artificial intelligence and machine learning technologies
to enhance accuracy. The results demonstrate the significance of the h-index and its
associated algorithms in assessing scientific productivity, offering recommendations
for the development of a national indexing platform.

In the conclusion, the importance of creating a unified national scientific indexing
platform in Uzbekistan aligned with international standards and introducing new
algorithmic approaches for evaluating scientific journals is emphasized.

Keywords: h-index, citation count, bibliometric indicators, G-index, e-index, i10-
index, algorithmic evaluation, scientific rating, scientific indexing.

Kirish
O<zbekiston Respublikasi Prezidentining 2022-yil 28-yanvardagi PF-60-son
Farmoni bilan tasdiglangan 2022 — 2026-yillarga mo‘ljallangan Yangi

O‘zbekistonning taraqqiyot strategiyasini jadal amalga oshirish, shuningdek:

(1-band O*‘zbekiston Respublikasi Prezidentining 2024-yil 19-iyundagi PF-91-
sonli Farmoniga asosan oz kuchini yo‘qotgan — Qonunchilik ma’lumotlari milliy
bazasi, 20.06.2024-y., 06/24/91/0429-son)

2. 2022-yil 1-iyundan boshlab xalgaro reyting va indekslar biriktirilgan ilmiy
tashkilotlar tomonidan Oc‘zbekiston Respublikasi Prezidentining 2022-yil 28-
yanvardagi PF-60-son Farmoni bilan tasdiglangan 2022 — 2026-yillarga
mo‘ljallangan Yangi O‘zbekistonning taraqqiyot strategiyasini (keyingi o‘rinlarda —
Taraqqiyot strategiyasi) amalga oshirishga oid davlat dasturlariga o‘zlariga
biriktirilgan ustuvor xalgaro reyting va indekslardan kelib chigib takliflar ishlab
chiqilishi hamda tegishli vazirlik va idoralarga kiritib borilishi belgilandi.

H-indeks — bu olim yoki ilmiy jurnalning ilmiy faoliyatini baholash uchun
ishlatiladigan ko‘rsatkich bo‘lib, uni 2005-yilda fizik Jorge E. Hirsch taklif gilgan.
Ushbu indeks tadgiqotchi yoki jurnalning ilmiy maqolalariga ganchalik ko‘p igtibos
keltirilganligini ko‘rsatadi. H-indeks ilmiy tadgiqgotlarning samaradorligini baholashda
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keng go‘llaniladigan ko‘rsatkichlardan biri hisoblanadi. U jurnal yoki muallifning
ilmiy maqolalariga berilgan iqgtiboslar soniga asoslanadi. Jurnal uchun h-indeksni
aniglash, uning ilmiy ta’sir doirasini baholash va tadgiqotchilar uchun ilmiy darajasini
belgilash imkonini beradi.

H-indeks (Hirsch indeksi) zamonaviy ilmiy tadgiqotlarni baholashda keng
go‘llaniladigan samarali indikatorlardan biridir. U olim yoki jurnal tomonidan chop
etilgan maqolalarning sifati va ularga berilgan igtiboslar sonini hisobga olgan holda
aniglanadi. Bu indeks 2005-yilda fizik Xorxe Xirsh tomonidan taklif etilgan bo‘lib,
olimning ilmiy salohiyatini kompleks tarzda ko‘rsatib berishga xizmat giladi.

H-indeksni hisoblash bo‘yicha bir nechta algoritmik yondashuvlar mavjud
bo‘lib, ularning har biri o‘ziga xos afzallik va kamchiliklarga ega. Masalan, Google
Scholar, Scopus va Web of Science platformalarida H-indeksni hisoblashda ularning
ma’lumotlar bazalarining to‘ligligi va yangiligi muhim ahamiyatga ega. Google
Scholar ko‘prog ochig manbalarni o‘z ichiga olsa, Scopus va Web of Science ko‘proq
rasmiy va nufuzli jurnallarni oz ichiga oladi. Birog, barcha platformalarda igtiboslar
sonining to‘g‘riligini aniglash va maqolalarni identifikatsiya gilish muammolari
mavjud.

Mavzuga oid adabiyotlarning tahlili

H-indeksni aniglash ko‘p olimlar tomonidan o‘ranilgan. Misol qilib aytadigan
bo‘lsak Xorxe Xirsch (2005), Wang, X., va Chen, Z. (2014), Karlo E. Garc (2018).

Xorxe Xirsch (2005) tomonidan taklif gilingan H-indeks tushunchasi, ilmiy
magolalar va ularning igtiboslaridan foydalangan holda olimlarning ilmiy salohiyatini
baholashning yangi metodologiyasini yaratdi. U H-indeksni aniglashning matematik
asoslarini ishlab chiqdi, bu esa keyinchalik ko‘plab ilmiy ishlarda va tizimlarda
go‘llanilgan.

Wang, X., va Chen, Z. (2014) "A New Algorithm to Calculate H-index for
Evaluating Scientific Research Performance™ nomli magolada H-indeksni hisoblash
uchun yangi algoritm taklif gildi. U, avvalgi algoritmlardan farq qilib, igtiboslar sonini
yagona tartibga solish va o‘zgartirishlar Kiritish orgali aniglikni oshirishga erishdi.

Lutz Bornmann, Hans-Dieter Daniellarning ilmiy ishlarini tadqgiq giladigan
bo‘lsak, ularni ishlarida asosan h index etarli darajada ishonchli emasligi - tadgigot
natijalarining mazmunli migdorini ishonchli ajratish gobiliyati uchun tangid gilingan.
H-index tadgiqot samaradorligini o‘lchash ishonchliligini oshiradigan go‘shimcha
parametrlarga garalishini o°zlarining yondashuvlar sifatida tagdim etgan.

Grischa Fraumann, Riidiger Mutz h-index asosiy bibliometrik ko‘rsatkichdir,
chunki u akademiya, tadgiqotlarni boshqarish va tadgiqot siyosatida keng qo‘llaniladi.
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Uning oddiy hisob-kitobi kabi afzalliklari ta’kidlangan bo‘lsa-da, u keng tangidlarga
ham uchradi. Tanqgid, asosan, olim sifatini tavsiflash uchun index ishlatilganda, uning
olimlarga salbiy ta’siriga asoslanadi. “H” “yuqori iqtibos” va “yuqori yutuq” degan
ma’noni anglatadi va uni ixtirochi Xirshning familiyasi bilan aralashtirib yubormaslik
kerak. Oddiy gilib aytganda, h index miqdor va ta’sir o‘lchovini bitta ko‘rsatkichda
birlashtirishini asosladilar.

Tadqiqot metodologiyasi

So‘nggi yillarda H-indeks asosida samarali hisoblash algoritmlari bo‘yicha bir
gancha patentlar ro‘yxatga olingan. Ular asosan ma’lumotlarni avtomatik to‘plash,
filtrlash va H-indeksni real vaqt rejimida aniglashga garatilgan. Shuningdek, ilmiy
magolalarda H-indeksni takomillashtirish uchun sun’iy intellekt va mashinali
o‘rganish asosida yondashuvlar tavsiya etilgan. Bu yondashuvlar orgali igtiboslarning
asl manbasini aniglash, yolg‘on iqgtiboslarni filtr gilish, va o‘xshash mavzulardagi
magolalarni guruhlash imkoniyati yaratiladi.

Bugungi kunda ilmiy magolalarning soni kun sayin oshib bormoqda. Shu
sababli, H-indeksni aniq hisoblash uchun katta hajmdagi ma’lumotlarni samarali qayta
ishlash zarur. Bu esa o°z navbatida algoritmlarning murakkabligini oshiradi. Ko‘plab
jurnallarda magolalarga bo‘lgan igtiboslar fagat mahalliy platformalarda saglanadi, bu
esa ularni yagona tizimda hisoblashni giyinlashtiradi. Shu bois, yangi platforma ishlab
chigishda markazlashtirilgan ma’lumotlar bazasi, magolalarni identifikatsiya qilish
mexanizmlari, va foydalanuvchilarga qulay interfeys yaratish zarur.

H-indeks (Hirsch indeksi) — bu biror olim, tashkilot yoki jurnal tomonidan
e’lon gilingan magolalarning soni va ularga berilgan igtiboslarning soni asosida
aniglanadigan kompleks bibliometrik ko‘rsatkichdir. H-indeks 2005-yilda amerikalik
fizik Xorxe Xirsh tomonidan taklif etilgan bo‘lib, u olimlarning ilmiy samaradorligini
baholashda oddiy, tushunarli va samarali yondashuv hisoblanadi.

H-indeksni hisoblash uchun quyidagi algoritm ishlatiladi:

Olimning barcha maqolalari iqgtiboslar soniga qarab kamayish tartibida
saralanadi.

Agar magolalardan h tasi kamida h marotaba igtibos gilingan bo‘lsa va qolgan
magolalar kamida h+1 martadan kam igtibos olgan bo‘lsa, H-indeks h ga teng bo‘ladi.

Magolalar igtiboslari soni: [50, 25, 10, 5, 3]
=> H-indeks: 4, chunki 4 ta magola kamida 4 marotaba igtibos olingan.
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Google Scholar, Scopus, Web of Science kabi platformalar turli yondashuvlar
asosida H-indeksni avtomatik tarzda hisoblab beradi:

VOLUME 4, ISSUE 6

Ko‘rsatkich Ta’rifi Hisoblash algoritmi Afzalliklari Kamchiliklari

H-index Kamida hta | Igtiboslar kamayish Oddiy va Yugori igtibosli
maqola h tartibida saralanadi. Har | tushunarli. magqolalarni
marta iqtibos | bir maqola uchun ‘i < Keng e’tiborga
olingan iqtiboslar[i]” sharti qo‘llaniladi. olmaydi.

tekshiriladi. Eng katta
‘I’ H-index bo‘ladi.

g-index Yugori Igtiboslar kamayish Yugori Hisoblash
igtibosli tartibida saralanadi. Har | iqtibosli murakkabroq.
magqolalarni | bir ‘g‘ uchun: maqolalarning
hisobga ‘sum(iqtiboslar[0..g]) > | ta’sirini
oladi: g%’ sharti tekshiriladi. ko‘rsatadi.
1+2+..+g >
g2

e-index H-indexdan | ‘e>=)(i=1 to h) (c[i] - | H-indeks Tushunilishi
ortiqcha h)’ bo‘yicha hisoblanadi | ortidan murakkabroq.
igtiboslarnin ortiqcha
g ildiz iqtiboslarni
qiymatini ko‘rsatadi
hisoblaydi

m-quotient H-indeksning | ‘m = H-index /n’ (n— | Yosh olimlar Faoliyat yillari
yillik faoliyat yillari soni) uchun aniq bo‘lishi
o‘sishini adolatliroq. kerak, H-
ko‘rsatadi indexga to‘liq

bog‘lig.

Bu alternativ indekslar yordamida olim yoki jurnalning ilmiy salohiyatini

yanada chuqurroq tahlil gilish mumkin.
e H-index — oddiy, lekin haddan ortig umumlashtirilgan.

e g-index — kuchli igtiboslar bilan farg giluvchi magolalarni ajratib ko‘rsatadi.
e e-index — H-indeks ortidagi kuchli magolalarni hisobga oladi.
e m-quotient — yosh olimlar va yangi tashkil etilgan jurnallar uchun adolatli
ko‘rsatkich.
H-indeks algoritmlarini real muhitda go‘llashda bir gator go‘shimcha texnik
yondashuvlar muhim rol o‘ynaydi:

e Magqola identifikatsiyasi: DOI, ISBN, ISSN kabi unikal identifikatorlar
yordamida magolalarni to‘g‘ri aniglash.
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e Iqgtiboslarni filtrlash: noto‘g‘ri yoki avto-iktiboslarni chigarib tashlash.
e Avtomatik iqgtibos yig‘ish: Web scraping va APl orqali iqtiboslar
ma’lumotlarini yig-‘ish.
e Bazani tozalash: dublikatlar, noto‘g‘ri yozuvlar va eski ma’lumotlarni tahlil
gilish va tozalash.
Tahlil va natijalar
H-index misoli
@ Kirish ma’lumotlari: Igtiboslar: [30, 25, 10, 5, 2]
Hisoblash bosgichlari:
. 1-maqola: 30 > 1
. 2-maqola: 25 >2
. 3-maqola: 10 >3
. 4-magqola: 5>4
. 5-maqola: 2 <5 X
Natija: H = 4
g-index misoli:
¢ Kirish ma’lumotlari: Iqgtiboslar: [30, 25, 10, 5, 2]
Hisoblash bosgichlari:
. g=1-30>12=1
. g=2—30+25=55>4
«  g=3-565>9
. g=4—-70>16
. g=5-—72>25
Natija: g =5
e-index misoli:
¢ Kirish ma’lumotlari: H = 4, iqtiboslar: [30, 25, 10, 5]
Hisoblash bosgichlari:
. H*H=4*4=16
. Top 4 maqola igtiboslar yig‘indisi: 30+25+10+5 =70
. e2=70-16=54
Natija: e = 7.35
m-quotient misoli:
@ Kirish ma’lumotlari: H = 4, faoliyat yili = 2
Hisoblash bosgichlari:
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. m=H/yillar=4/2
Natija: m = 2.0

Zamonaviy platformalarda yuqoridagi algoritmlarni amalga oshirishda
Python, Java, R kabi dasturlash tillari, hamda Elasticsearch, MongoDB,
GraphQL kabi texnologiyalar keng qo‘llaniladi.

g | &
< \J < v
Yangi maqolachi S—— . . .
| Magqolachi bo‘limini Magqola chop etish bosqichlari Madola chioo etish
shakillantrish aqoa chop € Chop bo‘lgan maqola
Magola jarayoni —
B 5 8 7| &
'a N Aa S o
&l o Be &l 8
5| d 38 4 g
2] H| 23 gy RY
2 3| B3
- N
g g
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<. =l

Magqolachining h-indexsi

H-index ni aniglash Foydalanuvchanligi Yuklanganlar soni

Tizimda vajud
maqola
foydalanuvchilar

-

-

1-rasm. lImiy magolalarni kelib tushishi va chop etilish jarayonining IDEFO-
modeli

Ya’ni har bir igtibozlanayotgan adabiyot birma-bir sanaladi. Buning uchun
maxsus model va algoritm ishlab chigilib platformaga tatbiq etilgan. Foydalanuvchi
0°‘z ish oynasida magolalarining iqtiboz sonini ko‘rish imkoniyatiga ega bo‘ladi.
Shuningdek, jurnal administratori gqaysi magolalar igtibozlanish statistikasini kuzatib
borish va jurnal obunachi hamda mualliflariga taqdim etish imkoniyatiga ega bo‘ladi.
Magola igtibozlanish statistikasidan tashgari magolalar yuklanib olish statistikasini
ham kuzatish mumkin.
h-indeks - bu olim yoki olim nashrlarining unumdorligi va iqtibos ta’sirini
o ‘Ichaydigan muallif darajasidagi ko ‘rsatkich. Bu, shuningdek, ilmiy jurnalning,
shuningdek, bir guruh olimlar, masalan, bo lim yoki universitet yoki mamlakatning
samaradorligi va ta’siriga nisbatan go ‘llanilishi mumkin. Shunday qilib, yugori h
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indeksi uchun ham mahsuldorlik, ham ta’sir talab gilinadi. Na bir nechta yuqori
igtibosli maqolalar, na bir nechta iqgtiboslari bo lgan magolalarning uzun ro ‘yxati

yugori h indeksini bermaydi.
hi:E :E: (o]

i<sh

h-indeks (f) =max { i eN: f (i) >i }, bu erda f - kamayish tartibida tartiblangan
har bir nashr uchun igtiboslar soniga mos keladigan funksiya. Boshgacha qilib
aytadigan bo ‘Isak, birinchi navbatda, biz ushbu shaxsning har bir nashri uchun
igtiboslar sonini kamayish tartibida tartiblaymiz, so ‘ngra har bir ragamni tegishli
indeks bilan taqgoslaymiz. h-indeks - bu indeksdan kattaroq yoki unga teng bo ‘lgan
iqtiboslar soniH-index statistik ma’lumotlariga ko ‘prog ma’lumot berishning ko plab
ijodiy usullari mavjud. Masalan, muallifning tadgiqot sohasi, mamlakati, universiteti
va boshgalar kabi ma’lumotlarning ko ‘prog o ‘Ichamlarini go ‘shishingiz mumkin.

Keling, tezda g-indeksi hagida gapiraylik. Agar siz allagachon h indeksini
bilsangiz, g indeksini tushunish juda oson. Algoritm quyidagicha: Birinchidan,
ro ‘yxatni kamayish tartibida tartiblang, so ‘ngra ro ‘yxat bo ‘yicha takrorlang, har bir
element uchun vyig‘indini o ‘zingiz turgan element bilan indeks kvadrati bilan
taqqoslang, indeks kvadrati > bo ‘lgan nugtada to *xtating. yig ‘indi muddati.

gZSZci

i<g

Bu mualliflar/tadgiqotchilar tomonidan keng go ‘llaniladigan yana bir tadgiqot
ko ‘rsatkichidir. i-10 indeksi Google Scholar tomonidan taqdim etilgan. Bu kamida 10
ta igtibosga ega nashrlarga ega bo ‘lish o ‘Ichovi sifatida aniglanishi mumkin. Misol
uchun, agar muallif/tadgiqotchining i-10 indeksi 6 bo ‘Isa, bu uning oltita nashriga 10
marta havola gilinganligini ko ‘rsatadi. i-10 indeksi har ganday talaba profilining
vaznini oshirishga ham yordam beradi. 1-10 indeksining asosiy afzalligi shundaki, uni
juda oson hisoblash mumkin. Google Scholar ushbu ko ‘rsatkichlarni aniglash uchun
oson va bepul kirish imkonini beradi.
Mashhur olim Charlz Robert Darvin hozirgacha eng ko ‘p igtibos keltirgan. Bu olim
156678 ta iqtibosga ega bo ‘lib, h-indeksi 106 va i-10 indeksi 526. Bu tadgigotchi chop
etilgan 526 ta maqolaning har biri uchun kamida 10 ta havola olganligini anglatadi.
106 h indeksi uning jami nashrlaridan 106 ta maqolasiga turli tadgiqotchilar
tomonidan kamida 106 marta havola gilinganligini bildiradi.

i10 < :E: Ci

i<10
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Xulosa va takliflar

Xulosa gilib aytganda, H-indeksni aniglash bo‘yicha samarali algoritm ishlab
chigish bugungi kunda dolzarb masala bo‘lib golmogda. Bu sohadagi mavjud
algoritmlar va texnologiyalarni chuqur tahlil gilish, ulardagi kamchiliklarni aniglash,
va O°zbekiston sharoitiga mos platformani yaratish istigbolli yo*nalishlardan biridir.

H-indeksni aniqlash algoritmi jurnalning ilmiy darajasini baholashga yordam
beradi. Yangi platformalarda ushbu algoritmni qo‘llash orqali jurnallarning ilmiy
darajasini samarali baholashlari mumkin.

Algoritmni  amalga oshirishda saralash va hisoblash  bosqichlarini
optimallashtirish samaradorlikni oshirishga xizmat qiladi.

O<zbekiston Respublikasidagi nufuzli jurnallarning xalgaro standartlar bo‘yicha
milliy indeksini aniglovchi samarali hisoblash algoritmlarini ishlab chigish hamda
yagona platformasini yaratish orgali sonli natijalarni vizual formada taqdim etish
uchun algoritm ishlab chiqildi.

O‘zbekiston Respublikamiz ilmiy jurnallari milliy indexsini aniglovchi samarali
hisoblash algoritmlarini ishlab chiqildi.

Respublikamizdagi nufuzli jurnallarni yagona platformaga yig‘ish orqali yetarli
iImiy ishlar to‘plab ma’lumotlar bazasini shakllantirildi.

IImiy jurnallarni H-indexsini aniglovchi platformaning insturimental vositalari
ishlab chiqildi.

O<zbekiston Respublikasidagi nufuzli jurnallarning H-index arxitekturasi
shakillantirildi.

O‘zbekiston Respublikasidagi nufuzli jurnallarning xalgaro standartlar bo‘yicha
milliy indeksini aniglovchi platformasini yaratish orgali sonli natijalarni vizual
formada taqdim etildi.
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ABCTPAKT

Ha ocnose cucmemnoco ananuza ob6vexma Kaxk CiodiCHOU NPOU3BOOCMBEHHO-
9KOHOMUHECKOU CUCEMbL 8 Ka1ecnee OCHOBHOU 3a0aiu KOPNopamueHo20 YnpasieHus.
paspabomana MHO2OYPOBHEBAS. UEPAPXUHECKAsl CMPYKMypa UHMe2PUpoSaHHou
cucmemvl YNPAGIeHUs. OCHOBHbIM NPOU3BOOCEOM XJIONKONepepabamuoléarouleo
npeonpusimusl.

Knrwouesvie cnosa: Kopnopamuenoe ynpasnenue, nepsuunas ob6pabomka
XJ0onka, OaHK OaHHbIX.

|. Beenenne.

B ycnoBusix tTuHaMUYHO MEHSIOIICICS CUTyalluy BO BHEITHEH cpefie TpeOyeTcs
COBEpIIECHCTBOBaTh MOJIEIM W TEXHOJOTUM YMPABJICHUS MPEANPUATHIMU U HX
TpynnaMyd C IeNbI0 TMOBBIIICHHUS 3()PEKTUBHOCTA XO3SIMCTBEHHON EATEIHLHOCTH,
COXpaHEHUs KOHKYPEHTOCTIOCOOHOCTH M MakcuMu3aruu npuOsiin. [Ipemmochutku
SKOHOMMYECKOTO Pa3BUTUSI MHOTHX OTpacjell yKa3blBalOT Ha HEOO0XOJIUMOCTh
pa3pabOTKM HOBBIX KOHIICTIMH KOPIOPATUBHOTO YIPaBJICHUS W IUIAHUPOBAHMS,
pelieHre KOTOPhIX HEBO3MOXKHO 0€3 COBPEMEHHBIX TMOKHUX TMOAXOJ0B K Pa3BUTUIO
MNPEANpPUATAS. DTO CBSI3aHO C TEM, UYTO B COBPEMEHHBIX YCIOBHSIX OBICTPO
MCHSIOIUXCS TEXHOJIOTUH, MH()OPMAIIMOHHOTO OOECIICUeHHsI, BHEIIHEH Cpenpl U
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paIoOHAIBHOTO HCIOJB30BaHUS OTPAaHMYEHHBIX PECYpPCOB KopropaTuBHas (opma
IpeIpPUHUMATEILCTBA SIBISIETCA OJHOM 13 Hanboee 3QEeKTUBHBIX.

B ycnoBusax ¢GyHKIIMOHMPOBAHMS KOPHOpAIUil M MJIAHUPOBAHUS MX aKTHBOB
MOSIBIISIETCS. BO3MOXHOCTh MCIIOJIb30BAaHUS TIOTEHIIMANIA HHTETPUPOBAHHBIX CTPYKTYP
(BO3MOKHOCTh TepesiBa (PUHAHCOBBIX PECYPCOB, YMEHBIIEHUE TPaH3aKIIMOHHBIX
U3JIEPKEK, BO3MOXKHOCTH CcaMO(UHAHCUPOBAHUS OT/ACJbHBIX OW3HEC-€UHUII,
roczakas). [ 71aBHOU 11eJIbI0 KOPIOPATUBHOIO IJIAHUPOBAHUS SIBIISETCS MOCTPOCHHE
cucteMbl  3()(PEKTUBHOTO  ymHpaBiICHHUs TPYNNbl MOPEANPUATANH HA  OCHOBE
CBOCBPEMEHHOTO BBISBIICHUS YIpO3 U BO3MOXHOCTEW il OW3HEca, CHUCTEMBI
IUTAHUPOBAHMSI U YIPABIECHUS pecypcamMH B paMKax TPYIIbl, a TaKKe Ha OCHOBE
dhopMUpOBaHUS KOHKYPEHTOCITOCOOHBIX OM3HEC-eAuHUIT [1].

OcHoBHas 3ajaua KOPIIOPATUBHOTO YIPABIEHUS — ATO 3allUTa YYaCTHUKOB
KOPIOPATUBHBIX OTHOIIEHUH OT MOTEHUUAIBHOIO Mpou3Bosia (HedhPeKTUBHON
JESITeIbBHOCTH ) HAEMHBIX MEHEKEPOB.

KopnopatusHoe ynpaBieHHE MOKHO CBECTH K TPEM BaXKHEUIITM HaPaBICHUSIM:

® yIpaBJI€HHE COOCTBEHHOCTHIO MJIM MAKETOM aKIIM;

®  yIIpaBJICHUE IPOU3BOACTBEHHO-XO3SIMICTBEHHOM I€ATEIHHOCTHIO;

e ympaBieHrne (GUHAHCOBBIMU TOTOKAMHU.

['maBHass QyHKIUS KOPIIOPATUBHOTO YMPABICHUS — TMPEAYNPEKICHUE U
paszpelieHne KOHPJIUKTOB BHYTPY KOMIIAHHUH, YTO SIBJISIETCS 3aJI0TOM €€ BEDKHBAHMS B
arpecCUBHON KOHKYPEHTHOM cpejie.

OmHoit W3 BaXHEWMIIMX 3a7ad TroCylapcTBa  SIBIsIETCA  OOecreueHue
OJIaroMpUATHBIX  YCIOBUM (DYHKIIMOHUPOBAHUS M PA3BUTHS OCHOBHBIX cdep
KU3HEACSITENbHOCTH oOOlIecTBa, B TOM YHUCJIE CO3/JaHME U NOJJepKaHHUe
HKOHOMHUYECKOI MJIM TPOU3BOICTBEHHO-XO039MCTBEHHOU NH(PPACTPYKTYPHI, T.€. TAKUX
0a30BBIX OTpacyeil, Kak SHEPTeTHKa, METAUTYPTUYECKask U TOIUIMBHO-IHEPreTHUECKast
OTpaciid TMPOMBIIIEHHOCTH, CEIbCKOE XO3AWCTBO, NHINEBAas MPOMBIIUICHHOCTD,
TPAHCIOPT, CBA3b, TEICKOMMYHHUKAIMK U T.1. [1-8].

AHanu3 npooIeMBbl.

CoBpeMeHHbII 5KOHOMUUECKHI MUP OY€Hb U3MEHUYUB, IMHAMUYEH U CII0KEH, B
CBSA3M C YE€M MHOTHE YYEHbIE BHIAT BBIXOJ B MPOEKTHOM YIMpaBICHHUH. YCHex
COBPEMEHHOT0 YIIPaBJICHIIA CETOIHS BCELIENIO0 3aBUCUT OT YMEHHUS YIIPABJISTH CIIOKHON
("acTo BKITIOYAOIIEH MHOTO OTIEpaIliii) 1 OTpaHUYCHHON BO BPEMEHH ICITEITLHOCTHIO,
HAIPaBIIEHHOW Ha CO3/1aHWEe OPUTUHATILHON TIPOIYKIIHH.

Opranuzanuu, JACHUCTBYIOIIME B ONPEACICHHOM U HEONPEACHEHHON BHEIIHEH
00CTaHOBKE, OyJIyT PeryJlupoBaThcs MO-pa3HOMY, C YUETOM HMX CTPYKTYpbl U THIIA
MCIIOJIb3yEMOM CUCTEMBI YIpaBIEHUS. TakKe Ba)XHO M TO, YTOOBI CTPYKTypa WU
CHUCTEMa yNpaBJICHUs] OpraHU3alliyd COOTBETCTBOBAJA BHEIIHEH cpesie, B OKPYKEHUHU
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KoTopoi oHa HaxomuTcs [2]. Ocoboro BHUMaHWS TPH H3YYEHUH OCOOCHHOCTEH
YIIPaBJICHUS X03SHUCTBYIONUMHU CYOBEKTAMHU B YCIOBUSAX HEOTPEISTICHHOCTH BHEITHEH
cpenbl TpeOyeT M3ydeHHWe COCTOSHHSI OPTaHM3AIMOHHOW KYJIBTYPHI MPEANPHUITHS B
MoJ00HBIX ycioBUsX. B pabore [2] mpemsiaraeTcss peKOMEHIALMU IO BOIMPOCY
COXpaHEHUs CTAOMIBHOCTU MIPEANPUATUNA B KPUIUCHBIX YCIOBUSX.

YrpaiieHne KOpHopausmMu, TPEeINPUSITHSIMHA B YCIOBUAX HEOMPEICIICHHOCTH
OOBIYHO pacCMAaTPUBACTCS KaK OTKPBITHIN, HEJIMHEWHBIN, HEMPOMOPIIMOHATBHBINA
npoiiecc, o0Iaaaronii CHCTeMHBIMU CBOMcTBaMHU. B pabote [3] 000CHOBBIBaeTCS JIsI
3¢ ()EKTUBHOTO  KOPHOPATUBHOTO  YMPABICHUS  TPOCKTHBIM  pPEXKUM  C
COOTBETCTBYIOIIMMH €My JJIEMEHTAMH: MPo0OJIeMa, 11eJTb, 3a/1a91, MEPOIIPUSITHUS, CTCH-
KXOJIZICpHI, IJIaH-TpaduK, PUCKH, a TAKKE JIOKA3BIBACTCS, YTO BAXKHBIMH YCIOBUSIMU
YCHENIHOTO YTpPaBJIEHUs SBISICTCS aHaIW3 HH()OPMAIMOHHOW M TeMIOopaibHON
(BpeMEHHBIX OCOOEHHOCTEH) HEOMPEIeICHHOCTH.

B cratbe [4] mnpencraBieH aHanMM3 MOJECICH YIPABICHUS PUCKAMH, WX
MIPEUMYIIECTB U HEIOCTATKOB, KOTOPBIM MOKa3aJl HEOOXOIMMOCTh BHEAPCHUS HOBBIX
WHCTPYMEHTOB B KOPIIOPATUBHBIC MOJEIN YMPABICHUS PHUCKAMH C IEJBIO
oOecrieueHus aeKBaTHOCTH CHCTEM YITPaBJICHUS PUCKaMH HOBBIM BbI3oBaM. K Takum
WHCTPYMEHTaM OTHECCHBI: pedpeHMUHT, BHEAPCHHE peaJbHBIX OIIIHOHOB,
MPUMEHEHUE CMapT-IIOTOBOPOB HA OCHOBE TEXHOJOTUU OJIOKYEHH, BHEAPEHUE
OCHUMAapKHHTA U MOAXOJa CO3JaHHUS COBMECTHOM IIEHHOCTHU. JlaHHBIE HHCTPYMEHTHI
00€eCIeunBalOT MPEUMYIIIECTBEHHO CHIKEHUE OTHOIIEHYECKUX PUCKOB KOPIOPAIIHH,
HO MOTYT CITOCOOCTBOBAThH TAK)KEe CHIKCHHIO MTPEANPUHUMATEILCKUX pUCKOB. Kpome
TOTO, JaHHBIC WHCTPYMEHTHI OXBAaTBIBAIOT pa3UYHBIC CQEphl IEATCTLHOCTH
KOPIOpAIUX OT YIPABJICHUS KOHTPAKTAMH JI0 OIEHKH PE3yJIbTATUBHOCTH yIIPABJICHUS
pUCKaMH Ui pa3HBIX TPYII CTEUKXOJAepoB. BHeapeHne COBpEeMEHHBIX
WHCTPYMEHTOB B MOJCIH YIPABICHUS KOPIOPATHBHBIMA pUCKaMH  Oyjaer
COJICCTBOBATh TOBBIIICHUIO AMANTUBHOCTH U 3I(P(OEKTUBHOCTH  YIPaBICHUS
KOPIIOPAaTHBHBIMU PUCKAMH.

B wuccaenosanusax [5] H.H.TpodumoBoit paccMoTpeHbl 0COOCHHOCTH
COBPEMEHHOTO KOPIOPATUBHOTO YIPABICHUS, BBIICICHBI (DaKTOPHI, MOBBIMIAOIINEC
aKTyaJIbHOCTh COBEPIIICHCTBOBAHUS KOPITIOPATHBHOTO YIIPABJICHUS W ciadble MecTa
COBPEMEHHOTO KOPIOPAaTUBHOTO ympaBieHus. C MOMOIIBIO TpeqIaraeMoro-
aBTOPCKOTO TMMOJX0/1a, OCHOBAHHOTO HA CHCTEMHOM aHaju3€e, OMpe/eiIeHbl OCHOBHBIC
MPUHITUIIBI, KJIIOYEBBIE TMPOOJEMbl W TMPOAHATM3UPOBAHBI 0A30BbIE  MOJCIU
COBPEMEHHOTO KOPIOPATUBHOTO ympapieHus. HayuHas HOBHM3HA M TpaKTHYECKas
IIEHHOCTh CTaThU 3aKJIIOYACTCS B TOM, YTO aBTOPOM BBISIBJICHBI OCHOBHBIE (DaKTOPBI
MOBBIMICHUS  d(PPEKTUBHOCTH  KOPHOPATUBHOTO  YIPABJICHHS  POCCHUHUCKUMH
MIPEANPUATHSIMH PEaTLHOTO CEKTOPAa SKOHOMHUKH.
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A Jl. Xaitpyaa, A.B. TlaBioBa B cBoux [6] mcciemoBaHUSX MHperaracTcs
WHTETPalAsl CUCTEMBl PHUCK-MEHEIKMEHTA W CTPATETUYCCKOTO YIPABICHUS IyTEM
ompenenenuss s Kaxaoro mokazarenss CCII  (cuctembl  CTpaTernyecKux
MoKasaTelsiell) KOpPIOpaluy COOTBETCTBYIOIIMX KIIOYEBBIX PUCKOBBIX IMOKa3aTEeH.
Taxxe mnpenaraercs yCOBEpPIIEHCTBOBATh YKOHOMHKO-MATEMAaTUYECKHUE METOIbI,
MpUMEHSIEMbIE [JIsl aHajlu3a M OIEHKU PUCKOB, & UMEHHO: HCIOJIb30BaTh METO/IbI
HEYETKOMN JIOTUKU (KOHKPETHO METO]I HEYETKUX YHCEIN), MOCKOJIbKY JaHHBIA METO]
MO3BOJISIET  OINCHUBATh  BEPOSTHOCTh BO3HWKHOBEHHS pPHCKAa B  YCJIOBHSX
HEOIPEEICHHOCTH, YTO OCOOCHHO aKTYaJIbHO ISl SKOHOMHUYECKOW Cpejbl, KOrja
BXOJIHBIC TAHHBIC CTOXACTUYHBI. TaKuM 00pa3oM, B CTaThE OMMCHIBAIOTCS «IIOIBOTHBIC
KaMHW», BCTpEYAIOUIUECs Ha KaXKJIOM JTare MpOIEAyphl YIPABJICHHUS pPUCKAMU B
KOPIOPATHBHOM MEHEKMEHTE, U MPEeJIaraloTcs MoX0/Ibl K YCOBEPIICHCTBOBAHUIO
KOPIOPATUBHOM CUCTEMBI YIIPABICHUS PUCKAMU.

AHanmu3  MHOTOYHMCIEHHBIX  paboT  MOKa3pIBaeT, 4YTO  pa3paboTka
aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS, CUCTEM YIIPABICHUS TEXHOJIOTHICCKUMU
MPOIIECCAMH, CHUCTEM OPTaHMU3AIMOHHOTO YTMPABIICHUS, CHUCTEMBI OpPraHU3aIMOHHO-
TEXHOJIOTHYECKOTO, a TaKXe HWHTCTPUPOBAHHOTO YIPABJICHHUS MPOMBIIIICHHBIMH
MPEANPUATASIMHA U JIPYTUX YaCTO BEJCTCS, KaK MPABUIIO, U30JIMPOBAaHHO. [Ipu sTOM
HECOTJIACOBAHHOCTh IIeJIe, KPUTEpUEB, MOJIEJICH W aJrOPUTMOB YINpPaBIICHUS,
OTCYTCTBUE COBMECTHUMOCTH, MHTETPAIlMU OPTraHU3aIllMOHHOTO, (PYHKIIMOHAIBHOTO,
MPOU3BOJCTBEHHOTO, TEXHUYECKOTO, HWH()OPMAIMOHHOTO W  MPOTPAMMHOIO
oOecrieueHnH, SIBISIONUXCS OPTaHUICCKUMHU YacTSIMHU €IMHON CUCTEMBI YIIPABIICHHUS,
3HAYUTETHLHO YCIOKHSIOT pa3padOTKy W BHEIPEHUE 3THX CHUCTEM M HE IMO3BOJISIOT
no0UThCs TpedyeMoro cucteMHoro 3¢ ¢exra. B cBsi3u ¢ 3TUM paccMaTpuBaeMbli dTam
B Pa3BUTHUU CHUCTEM YMIPABJICHHS MPOM3BOJACTBOM XapaKTEPU3YeTCS OObCIMHCHHEM
OTIICTIbHBIX ABTOMATHU3UPOBAHHBIX TIOJCUCTEM C TIOMOIIBIO JIOKAJBHOW WU
KOPIOPAaTUBHOM BBIYHCIIUTEIHLHOM CeTH, IPOrpaMMHO-HH(POPMAITMOHHBIX
uHTephENCcOB U paclpeeeHHOro 0aHKa JaHHBIX - B €IUHYI0 HHTETPUPOBAHHYIO
CUCTEMY  KOMIJIEKCHOM ABTOMATHU3allMM  MPOU3BOACTBEHHO-XO3SIMCTBEHHOU
NEATETBHOCTH TIPEANPUITHS. PerieHne BOMPOCOB HMHTETpanuu (yHKIIHOHAILHOTO,
TEXHUYECKOTO, MPOTrPpaMMHOTO M HWH(POPMAIMOHHOTO OOCCIEYCHUH TIPH ITOM
COCTaBJISICT OCHOBY CO3aHMs MMOA00HBIX cucteM [1-8].

MeTtoaTuka u 00Cy X ACHHUS.

Hammumu uccnenoBanusiMu 000CHOBaHA HEOOXOAMMOCTh Pa3pabOTKU CTPOMNHOM
TEOPHH YTPABIECHUS COBPEMEHHBIM MPOMBIIUICHHBIM MPEANPUATHEM, BKIFOYAIOIICH
CpelcTBa ONMMUCaHUsI OOBEKTA YIpaBICHUS U 3a/1a4d (POpMUPOBAHUS YNPABICHYECKUX
pEeIICHM Ha OCHOBE NPUHIIUIIOB CHCTEMHOH ONTHUMHU3AIMH C I[MHPOKUM
WCITOJIb30BAaHUEM METOJIOB ONTHUMH3AIMK M Pa3HOOOPa3HBIX 3BPHCTHK, MEXaHHU3Ma
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OKCIIEPTHBIX OICHOK © TNPUEeMOB (OPMHPOBAHUS PEIICHHWA B  YCIOBHSIX
HeomnpeaeneHHoct [9-12].

[IpencraBnenre oObEKTa yIpaBiIeHUs, TPOU3BOACTBA TIEPBUYHOIL ITepepabOTKH
XJIONKAa-ChIpIIa, KaK HEPaApXUUECKON CTPYKTYphl 00JaJacT PsIOM MPEUMYIIECTB,
OCHOBHBIMH W3 KOTOPBIX SIBJISIOTCS: BO3MOXKHOCTh PaCcUJIEHEHHS paccMaTpUBaEMOM
CHUCTEMBI; 00ecTicUeHIE MHTETPALIMK PEIIaeMbIX ITP00JIeM; MTOBBIIIIEHNUE aJallTUBHOCTH
U HAJACKHOCTH CHUCTEMBI B II€JIOM; BO3MOXHOCTH BBIJICJICHUS W CTaHIApTH3AIUU
MOJTyJIE, OPHEHTUPOBAHHBIX HA PEIICHUE YIIPOIICHHBIX 33/1a4 U KOOPJAUHALINIO TAKUX
3a/Ja4 B €AUHOM CHUCTEME.

CunTe3upyeMasi cucTeMa yIpaBJIeHUs] OCHOBHBIM ITPOU3BOJICTBOM, HA MPUMEDE,
IIPOM3BOJICTBA MEPBUYHOMN MEpepabOTKH XJIOMKa-ChIpIa (prc.) MpeacTaBiIseT coOoi
YETHIPEXYPOBHEBYIO HEPAPXUUECKYIO CHUCTEMY, OTACIbHbIE YPOBHU KOTOPOU
pa3jelieHpl  CASAYIONMMH  (QYHKIMSIMH — yOpaBieHUsS: o0o0beMHOE (TeKylee)
IJIAaHUPOBAHHUE - OIEpaTUBHO-KAJEHIAPHOE IIJIAHWUPOBAHHUE - BBIOOP ONTHMAJIBHBIX
TEXHOJOTUYECKUX PEKUMOB - PETYIUPOBAHUE MTPOIIECCOB.

BpemenHast 1ekoMno3uiiys 3a1a4  yIpaBJIeHUs MPOU3BOACTBEHHBIM IIPOILIECCOM
MPOBOAMUTCS HA OCHOBE YACTOTHBIX XAPaKTEPUCTUK BO3MYIICHUH, JEHCTBYIOIIUX Ha
MIPOU3BOICTBEHHBIM IMPOIECC TOMYYCHHUS] KOHEYHBIX MPOAYKTOB XJomka. Kamwiid
YPOBEHb HEPAPXUYCCKOW CHUCTEMBI YIIPABICHHUS ITPOU3BOJICTBEHHBIM ITPOIIECCOM
XJIOTIKOTIEpepadaThIBAIOIIETO IPEATPUATHS OTCJIC)KUBACT BO3MYIICHUS
ONPEEICHHOTO CIIEKTPa YacToT.

Vs BC bH
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00BEMHOT0 MJIaHUPOBAHUS (aj)
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¢ / AN
2 ypoBeHb. biok onepatuBHO- OOmBexT

KaQJICHJIApHOTO TUIAHUPOBAHUS U S| ynpasnenus.
Cd
yIpaBiIeHUS (aﬁ)

N

v

Opran IIpousBoact
q( YIpaB- |f—> BEHHO- ———>
JICHUS TEXHOJIOTUY
3 ypoBens. biok BeibOpa .
€CKui

ONTHUMAJIBHBIX TEXHOJOTHUYECKUX
PEXKUMOB

>  nponecc [ —>

\Il
v
4 ypoBeHb. biiok nokanbHOM
onTUMU3anuK U ynpasieHus T1I

https://t.me/Erus_uz Multidisciplinary Scientific Journal April 2025 26



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 6

ISSN: 2181-3515

Ha ypoBHe | pemaercs xomruiekc 3agad 0ObEMHOTO IUTAHUPOBAHUS 3aTpatr H
BBIITyCKa. B 3TOT KOMILIEKC BXOZIAT: OCHOBHAs 3ajJaya - pacyeT ONTUMaJIbHOU
MPOM3BOJCTBEHHOW MPOTpaMMbl  XJIOMKOIIEpepadaThIBAIOIIETO TMPEANPUATUS  C
pa3OMBKOI MO KBapTajlaM U MecsIaM; BCIIOMOTaTeNbHbIE 3a/auu - GopMaln3alus
3aBUCUMOCTEHN MEX]ly TapaMeTpaMu MPOU3BOJCTBEHHOTO MPOLIecca U MEPEMEHHBIMU,
XapaKTEepU3yIOIIMMU TIOBEJACHUE  TEXHOJIOTMYECKOro Tpolecca; 00OCHOBaHHE
MJIAHOBBIX HOPM BBIXOJIa KOHEYHBIX MPOJIYKTOB XJIONKA, & TAKXKE IUIAHOBBIX HOPM
yrapoB  (MpOM3BOJACTBEHHBIX  O€3BO3BPATHBIX  MOTEPh);  MPOTHO3MPOBAHHE
MOCTYIUICHHST MCXOJHOTO  ChIpbS MOAU(DUKAIMKM XJIONKa (aCCOPTUMEHT XJIOIKa-
ChIpLIA); ONTUMAJILHOE PACIPEAEICHUE TPOU3BOJACTBEHHBIX PECYPCOB MEX]y TUIIAMU
BBIIyCKaeMOM IPOAYKIIHH.

Ha ypoBHe 2 pemaercs KOMILIEKC 3aJa4  ONepaTUBHO-KAJIEHAAPHOTO
IUIAHUPOBAHMSI W yIOpaBleHUs:  3ajgada 3akperieHuss 3a TII nmonMHoxecTB
BBIIIyCKa€MbIX MOIU(PUKAUUMNA KOHEYHOrO MpOAYyKTa;  3ajadya  pacHpelesIeHus
HAJIMYHBIX PECYPCOB MEXy MOJIMHOKECTBAMU MOJU(PUKAIINNA KOHEYHOTO TPOAYKTa;
3a/laya paclucaHusl, T.€. ONpeaesICeHne MOMEHTOB Hayaja padoT (3alyCKOB MapTHH)
(PMKCUPOBAHHBIX MOJU(DHUKALIMN HCXOIHOTO ChIpbs HA MEpepadOTKy XJIOMKA; 3a/1aya
BBIOOpA ONTUMAJIBHOU MOCIEA0BATENIBHOCTH 3aITycKa (PJMKCUPOBAHHBIX MOAU(PUKALIAN
XJIOTKA; 3a/laya ONepaTUBHOW KOPPEKTUPOBKHU HEKOTOPHIX TEXHUKO-IKOHOMUYECKUX
nokasaresie IlaHa B CBSA3M C M3MEHEHUEM OTACNbHBIX IIOKa3aTeliel  IjIaHa,
acCOpTMMEHTa XJomnkKa, GoHAa BpeMeHU padboThl oOopyaoBaHus U T.1. Komrieke
3a/1ay OlepaTUBHO-KAJECHAAPHOIO TJIAHUPOBAHHUS MO3BOJISIET MOBBICUTH BEPOSITHOCTD
BBITIOJTHEHUS TJIAHOBBIX TTOKa3atesnei, copMupoBaHHbix Ha yposHe I [9,10].

Ha ypoBHe 3 onTuMainbHble ONEpaTUBHBIE PEIICHUS, ONPEICIICHHbIE HA YPOBHE
II, peamusyrorcs myTeM BbIOOpa ONTHMAJIbHBIX IAPAaMETPOB  JIUCKPETHBIX
TEXHOJOTMYECKUX pPEKMMOB Ha OCHOBE TEKYLIETO aHajlu3a BO3MYIICHHUHA caMuX
IIPOLIECCOB.

Ha ypoBHe 4 pemraercs 3aja4a HEIIOCPEACTBEHHOTO PETYJIMPOBAHMSI ITPOLIECCOB
(JlokanmpHOTO ympaBieHHUs) U 00€CleUeHUss YCTOMYMBOIO M TOYHOI'O MOJACpPKAHUSA
ONpEJEICHHBIX HA YPOBHE 3 PEXUMHBIX MAPaMETPOB TEXHOJOTHYECKHUX IMPOILIECCOB.
OcHOBHOM (QyHKIIHEH ypOBHS 4 SBISETCS ONPOC JATYNKOB PEKUMHBIX IIEPEMEHHBIX U
HETMOCPE/ICTBEHHOE IU(POBOE yIIPaBICHUE TEXHOJIOTHUECKUMU MTPOLIECCAMH.

3aKIr0YEHHE.

Ha ocHoBe aHanmn3a 3aTpOHYTHIX MPOOJEM MOXKHO CKa3aTh, YTO COOJIIOJIEHUE
CTaHAAPTOB KOPIIOPATHBHOI'O YIPABJIEHHS] MOMOraeT yCOBEPIIEHCTBOBATH IPOLECC
MIPUHSITHUS PEIICHUA, CTOCOOHBIX 0Ka3aTh CYIIECTBEHHOE BIMSHUE HA 3PHEKTUBHOCTD
(MHAHCOBO-XO3SIMCTBEHHON  JIEATEIbHOCTH MPEINPHUITHA Ha BCEX YPOBHSX.
KadecTBeHHOE KOPNOpPATUBHOE YMNPABJICHUE YMOPSAOYMBAET BCE MPOUCXOASIINE B
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OPEeINpUsITHA OU3HEC-TIPOIIECCH, YTO CIIOCOOCTBYET POCTY 000pOTa U MPUOBLIH MPH
OJTHOBPEMEHHOM CHIKEHUH 00beMa TpeOyeMbIX KalUTaTIOBIOKESHUN.

KopnopatuBHoe minaHHUpOBaHHE TMO3BOJIIET AKIICHTUPOBAaTh BHUMAaHUE Ha
BHEIIHUX (paKTOpaxX pa3BUTHS KOMIIAHHUH, TaK KaK BHYTPEHHHUE MOAJAI0OTCS O0IbIIEMY
yIpaBICHYECKOMY BO3JCHCTBUIO. METOb! YIIpaBJIEHUS! PUCKaMH, UCIOJb3yeMble B
paMKax  WHTETPUPOBAHHOW  TPYNNbl,  MO3BOJSAIOT  YMEHBIIUTH  YPOBEHb
HEOIPEECIIEHHOCTH B NPOTHO3UPOBAaHMM  MPOTEKaHHs  OW3HEC-TpOIECcCOB
KOPIIOPALIUH.

[Touck myTel MpeoJoaeHUS HEOTIPEACTEHHOCTH U YIPaBIECHUS N3MEHEHUSIMU BO
BHEIIHEH Cpelle OCTaeTcsl aKTyaJbHbIM HaIpaBJIIEHUEM MEHEIKMEHTa U TpeOyer
NPUCTATIBHOTO  HUccieqoBaHus. Takum oOpa3oM, yIpaBiIeHUE B  YCIOBUSX
HEOIPEICIEHHOCTH SBJIETCS CHUCTEMHBIM IPOLIECCOM, OPUEHTHPOBAHHBIM Ha
KJIACCUYECKHE CBOMCTBA MHTETPUPOBAHHBIX CHCTEM YIIPABIECHUS KOPHOPALMSIMH,
00BEIUHEHUSAMH, TPEAIPUATUIMHU.
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Annotatsiya: Maqola oliy ta’lim muassasalarida talabalarni soft-skills
ko ‘nikmalarini aniglash va takomillashtirish muammolari hamda ularni hal giluvchi
usul va yondoshuvlar ishlab chigishga bag ‘ishlangan. Magolada soft-skills
ko ‘nikmalari darajalarini aniglovchi o°‘lchov usullari, yumshoqg ko ‘nikmalarni
rivojlantirishda amaliy ishlarning yetishmasligi, soft-skills xususiyatlarining turlicha
harakteristikalari va moslashuvchan baholash, shiddat bilan o ‘zgarib turuvchi ish va
ta’lim bozoriga moslashish yondoshuvlari, tekshiruvlar va monitoring jarayonlarini
murakkabligi, ta’lim tizimlarida yumshoq ko ‘nikmalarga zid xavfli yondashuvlar kabi
soft-skills ko ‘nikmalarini aniglash va takomillashtirish muammolari va ularni
yechimlari ishlab chigilgan. Sanab o tilgan muammolarini mashinalai o ‘gitish
algoritmlari yordamida yechish yondoshuvlari ishlab chigilgan.

Kalit so‘zlar: soft-skills, baholashda noaniglik, NLP, feedback tizimlar, Al, ML.

PROBLEMS AND SOLUTIONS IN IDENTIFYING AND DEVELOPING
STUDENTS’ SOFT SKILLS

Abstract: The article is devoted to the problems of identifying and improving soft
skills of students in higher education institutions, as well as the development of methods
and approaches to solving them. The article considers the problems of identifying and
improving soft skills, such as measurement methods for determining the level of soft
skills, the lack of practical work on the development of soft skills, various
characteristics of soft skills and flexibility in their assessment, approaches to adapting
to rapidly changing labor and education markets, the complexity of verification and
monitoring processes, dangerous approaches to soft skills in education systems and
ways to solve them. Approaches to solving the listed problems using machine learning
algorithms have been developed.

Keywords: soft skills, assessment uncertainty, NLP, feedback systems, Al.

https://t.me/Erus_uz Multidisciplinary Scientific Journal April 2025 30



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15337670
mailto:o.mallayev@afu.uz
mailto:otabekf47@gmail.com

Educational Research in Universal Sciences VOLUME 4, ISSUE 6

ISSN: 2181-3515

KIRISH

"Soft-skills" ko‘nikmalari deganda insonning tug‘ma qobiliyatlari tushuniladi,
ya’ni:

« Mulogotni amalga oshirish — communication;

« Jamoa bilan ishlash ishlash — teamwork;

« Muammolarga yechim topish — problem-solving;

« Jarayonlarga kirishovchanlik — adaptability;

. Emotsiya bilan ishlash — emotional intelligence;

« Tashabbuskor va lider bo‘lish — initiative and leadership;

« Vaqgtni samari rejalash — time management;

« Tanqidiy fikirni tashkil gilish — critical thinking;

Soft-skills texnik yoki akademik bilimlardan (hard-skills) fargli o‘laroq, ko‘proq
insonlar bilan munosabat va o‘z-o°zini boshqgarish qobiliyatlarini o‘z ichiga oladi.
Mulogot va ijtimoiy ko‘nikmalar haqida Dale Carnegie ning “How to Win Friends

and Influence People”, emotsional intellekt haqida Daniel Goleman ning “Emotional
Intelligence”, liderlik va shaxsiy rivojlanish haqgida Stephen Coveyning “The 7 Habits
of Highly Effective People”, samarali muloqot haqida Kerry Patterson va boshqalarning
“Crucial Conversations”, tanqidiy fikrlash va qaror qabul qilish haqgida Daniel
Kahneman ning “Thinking, Fast and Slow”, tinch va introspektiv shaxslarning kuchi
haqida Susan Cain ning “Quiet: The Power of Introverts in a World That Can 't Stop
Talking”, liderlik va jamoada ishlash haqgida Simon Sinek ning “Leaders Eat Last”,
ichki motivatsiya haqida Daniel H. Pink ning “Drive: The Surprising Truth About What
Motivates Us”, moslashuvchanlik va rivojlanish hagida Carol S. Dweck ning “Mindset:
The New Psychology of Success”, matonat va gat’iyatlilik hagida Angela Duckworth
ning “Grit: The Power of Passion and Perseverance” nomli kitoblarda ma’lumotlar
keltirilgan [6, 7, 8].

Nega muhim? Bugungi zamonaviy ish bozori va kundalik hayotda soft-skills
ko‘nikmalariga talab juda katta. Chunki:

« Texnik bilimlar va tajriba bilan birga mulogot qgilish, muammoni hal gilish va
moslashish qobiliyati muvaffaqiyat uchun zarur.

- Raqgobatbardoshlikni oshiradi.

« Rivojlanayotgan texnologiyalar davrida insoniy ko‘nikmalar yanada gimmatli
bo‘lib bormoqda.

Misol uschun, yaxshi dasturchi (hard-skill) ajoyib kod yozishi mumkin, lekin agar u
jamoada hamkorlik gila olmasa (soft-skill), katta loyihalarda muammolar paydo
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bo‘ladi. Soft-skills ko‘nikmalari juda keng doiraga ega. Ular orasida eng asosiylari 1-
jadvalda keltirilgan [1]:

1- jadval.
Soft-skillsni aniglashning asosisy parametrlari.

Ko‘nikma Tavsifi

Muloqot qilish Ochiq va samarali gapira olish, fikrni ifodalash va tinglash
gobiliyati.

Jamoada ishlash Boshgalar bilan hamkorlikda samarali ishlash qobiliyati.

Muammolarni hal Yangi muammolarga kreativ va real yechimlar topish.

qilish

Moslashuvchanlik O‘zgaruvchan sharoitlarga tez va samarali moslashish.

Liderlik Boshqalarga yo‘l-yo‘riq ko‘rsatish va ilhomlantira olish.

Tangqidiy fikrlash Ma’lumotlarni tahlil qilish va asosli xulosalar chiqgarish.

Vaqtni boshqarish Vazifalarni ustuvorlikka ko‘ra tashkil qilish va vaqtni oqilona
tagsimlash.

Emotsional intellekt Oz va boshqgalarning his-tuyg‘ularini tushunish va boshqarish.

Soft-skills ni rivojlantirish uchun muntazam mashq va o‘z-o‘zini baholash zarur.
Uning asosiy usullari quyidagicha [2]:

- O°z-o‘zini rivojlantirish: kitob o‘gish (muloqot va liderlik hagida kitoblar). Onlayn
kurslar va master-klasslarda gatnashish (Coursera, edX, Udemy kabi platformalarda).

- Amaliyot orgali o‘rganish: jamoaviy loyihalarda faol ishtirok etish. Rasmiy va
norasmiy muloqotlarda faol bo‘lish.

- Mentorlardan o‘rganish: o‘z sohasida tajribali insonlardan maslahat olish va
kuzatish.

- Refleksiya va tahlil: har kuni o‘z faoliyatingizni tahlil gilish: "Bugun ganday
muammolarni hal gildim?", "Qanday muloqot gildim?" kabi savollar.

Soft-skills ni baholash texnik bilimlarni tekshirishdan murakkabrog, chunki bu
ko‘proq subyektiv o‘lchovlarga tayanadi. Asosiy baholash metodlari [3]:

- Kuzatuv va feedback: rahbarlar va jamoa a’zolari tomonidan faoliyat natijalari va
mulogot sifati bo‘yicha fikr-mulohaza olish. Testlar va savolnomalar olish: Soft-skills
ni o‘lchash uchun maxsus psixometrik testlardan foydalaniladi. (Masalan, Emotional
Intelligence (EQ) testi). Kompetensiyalar asosida baholash: Har bir soft-skill uchun
aniq ko‘rsatkichlar belgilanadi va xatti-harakatlar baholanadi. Rolli o‘yinlar va
simulyatsiyalar: Ish o‘rinlaridagi real holatlarni takrorlab, ishtirokchilarning soft-skills
darajasini aniglash.

Soft-skills nafagat ishga gabul qgilish jarayonida, balki kundalik hayotda ham
muhim rol o‘ynaydi. Texnik bilimlar (hard-skills) ganchalik kuchli bo‘Imasin, agar

https://t.me/Erus_uz Multidisciplinary Scientific Journal April 2025 32



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 6

ISSN: 2181-3515

soft-skills yetarli darajada rivojlanmagan bo‘lsa, insonning professional va shaxsiy
muvaffaqgiyati cheklanishi mumkin [4, 5].

ASOSIY QISM

Talabalarni soft-skills ko‘nikmalarini aniglash va rivojlantirish muammolari bir
necha omillar bilan bog‘liq bo‘lishi mumkin. Quyida bu muammolarni batafsil ko‘rib
chigamiz:

1. Soft-skills ko‘nikmalari darajalarini aniglovchi o‘lchov usullari:

Soft-skills ko‘nikmalari odatda ko‘prog subyektiv va tasavvurga asoslangan
bo‘lib, ularni anig o‘lchash giyin bo‘lishi mumkin. Masalan, baholashda noaniglikga
yo‘l go‘yilishi mumkin. Soft-skillsni aniglashda ba’zan inson psixologiyasi yoki
tajribasi asosida baholashlar amalga oshiriladi, bu esa o‘lchovlarning noanigligini
keltirib chigaradi. Keyingisi nisbatan o‘zgaruvchan ke‘nikmalarni inobatga olish
kerak bo‘ladi. Bunda talabaning soft-skills ko‘nikmalari vaqt o‘tishi bilan, turli
holatlarda va turli odamlar bilan mulogotda o‘zgarishi mumkin. Bu esa o‘lchov
jarayonini yanada murakkablashtiradi.

2. Yumshoq ko‘nikmalarni rivojlantirishda amaliy ishlarning yetishmasligi:

Soft-skillsni rivojlantirish fagat nazariy bilimlar asosida amalga oshirilsa,
talabalar haqgiqiy dunyo sharoitida ularni go‘llashda giyinchiliklarga duch kelishlari
mumkin. Bunda 2 ta holatni inobatga olish kerak bo‘ladi. 1- amaliy mashg‘ulotlar va
simulyatsiyalarni. Bunda talabalar ko‘nikmalarini rivojlantirish uchun real hayotdagi
muammolarni yechishda amaliy mashg‘ulotlar va simulyatsiyalar kerak bo‘ladi.
Ammo, barcha ta’lim tizimlarida bunday imkoniyatlar mavjud emas. 2-
ko‘nikmalarni baholashda kam amaliyot bajarilishini. Soft-skillsni o‘rganishda
teorik ma’lumotlarga ko‘proq e’tibor garatiladi, amaliyoti esa nisbatan kamrog bo‘ladi.
Bu esa ko‘nikmalarni mukammallashtirishda to‘sqinlik gilishi mumkin.

3. Soft-skills xususiyatlarining turlicha harakteristikalari va moslashuvchan
baholash:

Soft-skills ko‘nikmalari o‘zgaruvchan va individual xususiyatlarga ega bo‘lib, har
bir talaba o°ziga xos tarzda rivojlanadi. Bunday vaziyatda 2 ta vaziyatni inobatga olish
kerak. Birinchisi madaniy va shaxsiy farglarni. Bunda talabalar madaniyatlari,
shaxsiyatlari va o‘ziga xos tajribalari tufayli soft-skillsni o‘ziga xos tarzda
rivojlantiradilar. Masalan, ba’zi talabalar jamoada ishlashda yaxshiroq bo‘lishi
mumkin, boshqalari esa mustaqil ishlashda yuqori natijalarga erishadi. Ikkinchisi
individual yondashuvning etishmasligi. Bunda esa Soft-skillsni baholash va
rivojlantirishda ko‘proq individual yondashuvni talab etadi, ammo ko‘plab ta’lim
tizimlarida bunday yondashuvning yetishmasligi talabalar uchun o‘rgatish jarayonini
murakkablashtiradi.
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4. Shiddat bilan o°zgarib turuvchi ish va ta’lim bozoriga moslashish
yondoshuvlari:

Soft-skills talablarining o‘zgarishi bilan ta’lim tizimi ham moslashishi kerak.
Nimagaki, ish bozori talablarining tez o‘zgarishida talabalar o‘rgatilib bo‘lingach,
ularning soft-skillsi va ularni ishlatish ko‘nikmalari ish bozorida tez o‘zgaruvchi
talablar bilan mos kelishi kerak. Boshga tomondan, ta’lim tizimi bu o‘zgarishlarga tez
moslasha olmaydi. Yana bir muhim bo‘lgan hozirgi asrimiz tendensiyasi bo‘lgan
zamonovaiy texnologiyalardan magsadli foydalnish. Bunda tez rivojlanayotgan
texnologiyalar boshqarish zarur. Yangi texnologiyalar va robotlar ish joylarida
ko‘proq rol o‘ynashni boshlaganligi sababli, soft-skillslar, masalan, jamoada ishlash va
mulogot gilish, hamon gimmatli bo‘lishi kerak.

5. Tekshiruvlar va monitoring jarayonlarini murakkabligi:

Soft-skillsni o‘Ichash va rivojlantirishda monitoring gilish muammolari mavjud.
Masalan, monitoringni cheklanganligi. Bunda Soft-skillsni rivojlantirishning
samaradorligini kuzatib borish va baholash uchun aniq va samarali monitoring tizimi
ko‘pincha mavjud bo‘Imasligi mumkin. Keyingisi aloga va baholash vositalarining
yetishmasligi. Soft-skillsning rivojlanishini baholash uchun samarali vositalar
(masalan, testlar, anketalar, boshgaruv simulyatsiyalari) mavjud bo‘lishi kerak, lekin
ba’zi hollarda ularning etishmasligi to‘lig baholashni giyinlashtiradi.

6. Ta’lim tizimlarida yumshoq ke‘nikmalarga zid xavfli yondashuvlar:

Soft-skillsni rivojlantirishda ba’zi yondashuvlar talabalar uchun zararli bo‘lishi
mumkin. Masalan, me’yoriy yondashuvlar. Bunda Soft-skillsni rivojlantirishga
bo‘lgan yondashuvlar ba’zida talabalarni birmuncha homogenlashtirishga olib kelishi
mumkin. Bu esa talabalar o‘rtasida ijodkorlik, shaxsiy tashabbuslar va
diversifikatsiyani cheklashga olib kelishi mumkin. Bosim ostida ishlash. Bunda ba’zi
hollarda talabalar oz soft-skillslarini rivojlantirishda o‘z ustidan haddan tashqari
bosimni his gilishlari mumkin, bu esa ularning hissiy holatiga salbiy ta’sir ko‘rsatishi
mumkin.

Al asosida yugoridagi muammolarga ganday yechim toppish mumkin?

Al asosida yuqorida Kkeltirilgan Soft-skills ko‘nikmalarini aniglash va
rivojlantirish muammolarini hal gilish mumkin bo‘lgan ba’zi yondashuvlar
quyidagicha bo‘lishi mumkin [9]:

Al yordamida soft-skills ko‘nikmalarini va o‘Ichov usullarini aniglash va
baholashda quyidagi metodlardan foydalanish mumkin:

. Tabiiy tilni qayta ishlash (NLP): Talabalar o‘zlarining fikrlarini yozma yoki
og‘zaki ravishda ifodalashadi. NLP modellaridan foydalanib, talabalarning
yozgan matnlaridagi yoki suhbatlaridagi soft-skills ko‘nikmalarini tahlil gilish
mumkin. Masalan, kommunikatsiya, etika, va liderlik k’nikmalarini aniglash
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uchun avtomatik tahlil vositalarini yaratish mumkin. Misol uchun, talabalar
tomonidan yozilgan esse yoki ma’ruzalar orgali kommunikatsiya ko‘nikmalarini
baholash.

« Avtomatik baholash va feedback tizimlari: Soft-skillsni baholash uchun
an’anaviy testlarga o‘rnatilgan Al tizimlarini yaratish. Al yordamida talabalarga
interaktiv vazifalar (masalan, mulogot simulyatsiyalari) berish va natijalarga
asoslangan avtomatik baholash va feedback tagdim etish.

Al asosida ko‘nikmalarni rivojlantirishning amaliyotning yetishmaslik
muammolarini, masalan, talabalar uchun real vaqt rejimida simulyatsiyalar va amaliy
mashg‘ulotlarni yaratish mumkin. Jumladan, virtual simulyatsiyalar: interaktiv
simulyatsiyalar yaratish (masalan, jamoaviy ish, muammolarni hal qilish, yoki liderlik
vazifalari). Bunday simulyatsiyalar talabalarni o‘z soft-skillslarini sinab ko‘rish va
rivojlantirishga yordam beradi. Misol uchun, virtual jamoa ishida talabalar o‘zaro
muhokama qiladilar va Al tizimi ularning muhokama qobiliyatini, garor qabul qilish
jarayonini va jamoaviy ishdagi ishtirokini baholaydi. Soft-skillsni o‘rganish jarayonini
qiziqarli va motivatsion qilish uchun AI gamifikatsiya yondashuvlarini ishlab chiqishi
mumkin. Masalan, talabalar soft-skillsni rivojlantirish uchun o‘yinlar va tanlovlar
orqali o‘zgaruvchan vazifalarni bajarishadi.

Al yordamida individual yondashuvni amalga oshirish va talabalarning soft-
skillsini turli holatlarda baholashni taklif etish mumkin. Masalan, Shaxsiylashtirilgan
o‘qitishni tashkil qilish. Bunda Al tizimlari talabalar o‘rtasidagi farqlarni hisobga olib,
har bir talaba uchun moslashtirilgan treninglar va vazifalar yaratishi mumkin. Al,
talabalar o‘zgarayotgan qobiliyatlar va o‘rganish tezliklariga garab o‘zgaruvchan
treninglarni taqdim etadi. Misol uchun, Al asosidagi trening tizimi talabani individual
yondashuv bilan rivojlantirishga yordam beradi. Bu esa har bir talaba o‘zining o‘qish
uslubiga mos kontentga ega bo‘lishiga olib keladi. Yana bir holatlardan biri - dinamik
baholashdir. Talabaning soft-skillsini o‘lchashda statik testlar o‘rniga, dinamik va vaqt
o‘tishi bilan o‘zgaruvchi model yaratish mumkin. Bu, Al yordamida talabalar
faoliyatini va rivojlanishini uzluksiz kuzatib borishni ta’minlaydi.

Al yordamida talabalarga o‘zgaruvchan bozor talablariga tez moslashishga
yordam berish mumkin. Birinchi navbatda, prognozlash va tahlil qilishni
shakillantirish. Bunda Al tizimlari ish bozoridagi yangiliklarni va talablarni tahlil qilib,
talabalar uchun kelajakdagi soft-skillslarni prognozlash va ularni rivojlantirishga
yo‘naltirilgan treninglarni taklif etishi mumkin. Misol uchun, Al tizimi orqali ish
bozoridagi o‘zgarishlarni kuzatib borish va talabalar uchun mos keladigan soft-skillsni
rivojlantirish  kurslarini  yaratish. Keyingi navbatda rekomendatsiya tizimini
shakillantirish. Bunda talabalarga o‘zgarib turuvchi bozor sharoitlariga mos keladigan
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soft-skillsni o‘rgatish uchun Al asosidagi rekomendatsiya tizimini yaratish mumkin.
Bu tizim talabalarning qiziqishlari va maqgsadlariga qarab mos kurslarni tavsiya qiladi.

Al yordamida soft-skillsni baholash va rivojlantirishda monitoring tizimlarini
samarali qilish mumkin. Masalan, real vaqt monitoringini amalga oshirish. Bunda Al
tizimlari talabalarni real vaqt rejimida kuzatish va ularning soft-skills rivojlanishini
tahlil gilish imkonini beradi. Bu orqali talabalar o‘zgarishlarni darhol sezishlari va
ularni yaxshilash uchun zarur bo‘lgan yondashuvlarni oladilar. Misol qiladigan
bo‘lsak, talabalar o‘z soft-skills ko‘nikmalarini amaliy mashg‘ulotlar, muloqot yoki
guruh ishlarida takrorlashda Al tizimi ularning muvaffaqiyatini va xatoliklarini real
vaqt rejimida tahlil qilib, tavsiyalar beradi. Keyingi monitoring usullaridan biri -
avtomatik baholash va kuzatish tizimlarini amalga oshirish. Al yordamida soft-skillsni
avtomatik ravishda baholash va talabalarning rivojlanishini kuzatish mumkin. Misol
uchun, talabalar tomonidan o‘qituvchilar yoki Al tizimi orqali bajarilgan vazifalar
natijalarini tahlil qilib, baholarni chiqarish.

Al yordamida ta’lim tizimidagi noxush holatlarni bartaraf etish mumkin.
Masalan, individual yondashuv rivojlantirish. Al tizimlari talabalarning shaxsiy
xususiyatlarini va ehtiyojlarini inobatga olib, individual o‘qitish yondashuvlarini
yaratishi mumkin. Bu esa talabalarni homogenlashtirishning oldini oladi va ularning
jjodkorligini rivojlantiradi. Talabalarga to‘g‘ri vaqt va yuklanishni boshqarish bo‘yicha
maslahatlar va qo‘llanmalar taqdim etilishi mumkin. Bu talabalar uchun ortigcha
bosimni kamaytiradi va o‘qish jarayonini yanada samarali giladi.

XULOSA

Soft-skills ko‘nikmalarini aniglash va rivojlantirishda yuqoridagi muammolarni
hisobga olgan holda, ta’lim tizimlari va o‘quvchilar uchun samarali yondashuvlar
ishlab chigish zarur. Bu yondashuvlar talabalar o‘rtasidagi farglarni inobatga olish,
ularni real hayotdagi vaziyatlarga tayyorlash va nazariy bilimlar bilan birga amaliy
mashg‘ulotlar orqgali soft-skillslarni rivojlantirishni oz ichiga olishi kerak.

Al yordamida yugoridagi muammolarni hal qilish mumkin, chunki Al
texnologiyalari individual yondashuvni ta’minlaydi, dinamik monitoring va feedback
tizimlarini yaratishga yordam beradi, shuningdek, o‘qgitish jarayonlarini samarali va
shaxsiylashtirilgan gilib takomillashtiradi. Al orgali soft-skillsni rivojlantirish va
baholashda talabalar o‘zgaruvchan sharoitlarga tez moslashib, o‘z ko‘nikmalarini
muvaffagiyatli rivojlantira olishadi.
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COBPEMEHHOE DHEPI'OCBEPEKEHHUE B DJOHEPTETUYECKHUX
CUCTEMAX PY3

Amyposa Haranbsa IOpbeBHa
TamkeHTckuil yHUBEepcUTET HHPOPMAITMOHHBIX TEXHOJIOTHM nMeHn Myxammana
anb-Xope3Mu, TamkeHT, Y30eKucTan
amuryonok@list.ru

Annomanyusn: Cospemennvle cucmembl SHeP2OCOEPENCeHUs USPAIOM KIH0UEBYI0
POb 8 NOBbIUEHUU IHEP2OIPPEKMUBHOCU U YCMOUYUBOCMU IHEP2emMUYeCKUX
cucmem. OHuU 8KIIOYAIOM 8 Cebsl HOBble MEXHOI02UU, MAaKUe KaK dHep2ochepezaroujue
MPanHcHopmMamopyl, UHMENIEKMYAbHble PACnpeoelumelbhble YCMpoUucmed, YMHble
cemu u 3gpghexmusHvle Hakonumenu dHepeuu. Bnedpenue smux pewenuii nomozaem
CHU3UMb IHEP2ONompebiieHue, MUHUMUSUPOBAMb NOMePU U YelepOOHble 8blOPOCHL, d
makaice Nnoo0epHCUBAMsb UHMESPAYUIO  BO300HOBIAEMbIX UCMOYHUKOE OdHepUl.
Ocoboe HumaHue yoensemcs MoOepHU3AYUU IHEPSEMUUEeCKOU UHPPACMPYKMYpPbl U
ONMUMUZAYUU UCNOTIb3OBAHUSL PECYPCO8, YMO CNOCOOCMBYen IKOHOMUYECKOM)Y POCHLY
U IKON02UYECKOU YCMOUYUBOCTU.

Knrwoueewvie cnosa: snepeocoepedicenue, snepeodrhexmusnocms, yMHble cemu,
80300H065eMble UCMOYHUKU IHEPSUU, HAKONUMENU IHEPSUU, UHMENNeKMYalbHble
pacnpeoenumesibivie  YCMpOUCmMed,  yelepooHvle  8blOPOCbl,  MOOEPHU3AYUSL
IHepeemuyecKoll UHGPAcCmpyKmypbl.

BBenenue

DJIEKTPUYECKAsi DHEPrUs SBJSICTCS BaAXKHOW W HEOOXOIUMOM COCTaBIISIOIICH
m000M  TEXHOJIOTMYECKOW omepalid W MOBCEAHEBHOW Ku3HU. (OCHOBHBIC
OCOOCHHOCTH  DJICKTPORHEPTMM  BKJIIOYAIOT  MHUHUMAaJbHBIE  TOTEPU  TMpHU
TPAaHCTIOPTUPOBKE, BO3MOXKHOCTh TMpeoOpa3oBaHMsl B JPYrUe BHJBI JHEPTUH,
rapajuielibHOe TEHEPUPOBAHUE M UCIOJIB30BAHUE, a TaKKe MPUMEHEHHUE IS
oOpaboTkn u mepenauu uHbopmaru. KadecTBeHHBbIE TOKa3aTelu TEHEPUPYEMOU
AIEKTPUUYECKON SHEPTrUU KOHTPOJUPYIOTCS MEXAYHAPOAHBIMU CTaHAApTaMHU, HO UX
BBITIOJTHEHUE 3aBUCUT OT MPOU3BOAUTENSA-TIOCTABIIUKA. (OCHOBHBIE MPOOJIEMbI
KauyeCcTBa DJICKTPOIHEPTUU CBS3aHbI C YBEJIMYCHHEM KOJIMUECTBA MOTPEOUTENEH,
neperpy3kamu CeTH, U3HOCOM 00OpYI0BaHUSI M paCTIPEICIUTEIIbHBIX CETEH.
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CoBpeMEHHbIE CUCTEMbI YHEProcOepeKEeHUsI UMEIOT MPUOPUTETHOE 3HAYCHHE,
OCOOCHHO B KOHTEKCTE COXPAHEHHUS TMPHUPOAHBIX SHEPreTHUYECKHX PECYPCOB.
DHeprocOepeKeHNE U TOBBIIIEHNE YHEPTETHICCKON dY(DPEKTUBHOCTH B Y30EKHUCTaHE
TpeOYIOT BHEIPEHUS MPABOBBIX PETYJIMPOBAHUMN, pAllMOHAIMU3AIMU HCIIOIb30BaAHUSA
HHEPreTUYECKUX PECYpPCOB, CO3JIaHUS CTHUMYJIOB IS SKOHOMHUHU SJIEKTPOIHEPIHH,
MJIAaHUPOBAHMSI MEPOIIPUATHH 110 YHEPTrOCOSPEKEHUIO U YITYUIIICHUIO SHEPTeTHUECKON
3 PEKTUBHOCTH.

OHeprocOepe:keHHe B  MPOMBIINUIEHHOCTH WIPAET KIIOYEBYIO pOJib B
COXPAHEHUU DJKOJOTUYECKOTO W 3KOHOMHUYEcCKoro OayaHca. OCHOBHBIE MEpPHI IO
HHEProcOepeKEHUI0 BKIIIOUAIOT MTPOBEICHUE YHEPTrOayInTa, pa3paboTKy IuiaHa padoT
[0 BHEAPEHUIO TEXHOJIOTHM 3HEProcOepeKeHUsl, PEKOHCTPYKIUIO U MOJAECPHU3ALIUIO
oOopynoBaHusi. BHenpeHnwe ATHX Mep TMO3BOJSIET 3HAYUTEIBHO CHU3UTH
HHEPronoTpedeHne U MOBBICUTh 3(P(PEKTUBHOCTh HCIIOJIb30BAHUS PECYPCOB, UTO B
CBOIO OYepeb CIIOCOOCTBYET SKOHOMUYECKOMY POCTY U YCTOMYHUBOMY pPa3BUTHIO
PecniyOnuku Y30ekucraH.

OcHOBHas YacTh

JI71s1 TOTHOLIEHHOTO TTOHMMAaHUSI CUCTEMBI 3JIEKTPOCHA0XKEHHS U €€ 2JIEMEHTOB
B KOHTEKCTE 3HEProd3P(eKTUBHOCTH, BAXKHO PACCMOTPETh BCE €€ KOMIIOHEHTHI U UX
pois B oOuiem  3HepronorpedieHuH.  OCHOBHBIE  DJIEMEHTBI  CHCTEMBI
AJIEKTPOCHAOKEHUSI BKIIOYAIOT:

OCHOBHBIE HICTOYHUKH 3JIEKTPOIHEPTUH BKIIOUAIOT TEIJIOBBIE 3JIEKTPOCTAHIIUU
(TOC), ruaposnextpoctanuuu (I'9C), aromuble snekTpoctaniuu (ADC) u
B0O300HOBIIsIeMble McTOUHUKHU 3Heprun (BUDJ). TOC, paboraroiue Ha HCKOmaeMoOM
TOIUIMBE, OOECHEYMBAIOT OCHOBHYIO 4YacThb OJJIGKTPOAHEPIHUU, OJIHAKO OHHU
COMPOBOXK/IAIOTCS 3HAYUTENBHBIMU YTIEPOJHbIMU BbhIOpocamu. ['DC wucnonb3yror
KMHETUYECKYI0 SHEPrui0 BOJABI JUIsl TEHEpaluu 3JIEKTPOIHEPTHH, MPElOCTaBIIssA
CTaOMIIbHOE M TIPENICKa3yeMOe HHEProCHAOKEHHE C MHUHMMAIbHBIMUA BBIOPOCAMH.
ADC reHepupyrOT 2HEPTHIO 3a CUET SACPHBIX PEaKIUi, YTO 00SCIIEUYNBACT BBICOKYIO
IUIOTHOCTh DHEPTUM W HU3KWHA YPOBEHb YTJIEPOAHBIX BBIOPOCOB, HO TpedyeT
yOpaBlIeHUS] PaTUOAKTHBHBIMU oOTxonamMu. BHMD, Bkitouass COTHEYHBIC ITaHENH,
BETPOT€HEpaTOphl, OHMOMaccy M TeOoTepMAJbHYI0 DHEpPruio, O00eCrneyrBaroT
JOTIOJTHUTENIbHBIA UCTOUHUK SHEPTHH, CIIOCOOCTBYS CHUKEHHUIO YIJIEPOIHOIO Cea U
YTHIIN3ALKUNA OTXOJI0B, XOTS 3()PPEKTUBHOCTD ATUX UCTOYHUKOB MOXKET BapbUPOBATHCS
B 3aBHCHMOCTH OT KJIMMAaTUYECKUX YCIOBUN U TOCTYITHOCTH PECYPCOB.

TpanchopmaropHble MOACTaHIMU WrpalOT BAXHYK pOJIb B  CHCTEME
anekTpocHaOxkeHus. ['eHepaTtopHbie TpaHC(HOPMATOPBI MPEOOPA3yIOT HAMPSIKEHHE,
BbIpa0aThIBa€MOE T'€HEPATOpPAMM, B BBICOKOBOJBTHOE [JISl TEpelayd IO JUHUSAM
anekTporepenaund. PacrnpeaenurenbHbie TpaHC(OPMATOPHI 3aTEM CHMXKAIOT 3TO
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HaIpsDKEHUE 10 YPOBHS, MOAXOMSAILErO JJsl pacupeiesieHus Cpeau NOTpeOuTeNei.
[ToTpeburensckue TpaHCPOpPMATOPHI, YCTAHOBJICHHBIE Ha KOHEUYHBIX TOUYKax
pacmpezenieHusi, 0OeCIeuuBalOT JaibHElIIee MpeoOpa3oBaHUE HAMPSIKEHUS 0

0e301acHoOro YPOBHA IS UCITIOJIb30BAHUA B OBITOBBIX U KOMMCPYCCKUX IMPUTTOKCHUAX.

Taomuna 4
CoBpeMeHHbIe TPaHCHOPMATOPHI M TeHEPATOPHI
Tun Onucanne IIpenmyiecrs Bausinue Ha
o0opynoBaHus a HeprocoepexeHue u
3eJIEHYI0 JHEPTreTHKY
Tpanchopmatopsbl
AmopdubIe Hcnone3yror CHuxenue 3HauYUTENbHOE
Tpanc@opMaTopsl | aMOpQHOE CTAIBHOE notepb Ha 60- CHUKEHUE NOTEPh
CEpJICUHUK 70% XOJIOCTOTO X0/1a
Dneprocoeperaron] | ONTUMU3UPOBAHHAS CHukeHune Menbie
ue KOHCTPYKIIUS SKCIUTyaTallMOH | TEIUJIOBBIJICICHHUS,
TpaHcGopMaTopbl HBIX 3aTpar YBEIMYEHUE CPOKA
CITYKOBI
OKO-Au3aitH COOTBETCTBYIOT Menbiue CHUKEeHHE BO3JICUCTBUS
TpaHcGopMaToOpsl | TUPEKTUBAM TIO MOTEpH Ha OKPY>KAIOILYI0 CPey
SKOJU3ANHY MOIIIHOCTHU
I'ubpunnbIe Coueranue CHuxeHue IToBbmIIenue
TpaHcGopMaTopsl | TPAAUIIMOHHBIX U MOTEPh 3¢ (heKTUBHOCTH
HOBBIX TEXHOJIOTUI nepegayn
AIEKTPOIHEPT U
Hudpossie OcHatieHsl VYBenuueHue OnTtumu3anus paboTsl B
TpanchopMaTopsl | JaTYMKAMH U HaJIeKHOCTH peabHOM BPEMEHHU
CHUCTEMaMHU
yIpaBJIeHUs
I'enepaTopsl
PMSG Ucnone3yror Bricokas MeHnb1ne pa3mepsl 1
MOCTOSTHHBIE MATHUTHI | 3(PPEKTUBHOCTH | BEC, HU3KHE
IKCIUTyaTaIl[MOHHBIC
pacxojibl
I'ubpunnbIe KomOunamus IToBbmrenue CHIXEHNE 3aBUCUMOCTH
reHepaTopPhl pa3IUYHBIX HaJIeKHOCTH OT OJJHOTO UCTOYHHKA
TEXHOJIOTHI SHEPruu
HTS BricokoTreMnieparypH | 3HaUMTENIBHOE IToseimenue KII/,
bI€ CBEPXIIPOBOJHUKN | CHHXKEHUE YMEHBIIIEHNUE Pa3MEPOB
MOTEPh U Beca
I'eneparopsi ¢ [Ipsimoe coenunenne ¢ | CHIKEHNE YBenuuenue
MPSIMBIM TIPUBOJIOM | BaJIOM TYPOUHBI MEXaHUYECKUX | HAJEKHOCTH,
oTeph YMEHbBIIICHNE
AKCIUTyaTallMOHHBIX
pacxo/ioB
Bonoponueie Hcnonb3yroT Hynessie Bricokas
Te€HEPATOPHI BOJIOPOJHBIC BBIOpOCH CO2 3¢ (HEeKTHBHOCT,
TOIJIMBHBIE 3JIEMEHTHI unrerpauus ¢ BUD
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JluauM deKTporepeqayn BKIIOYAOT BBICOKOBOJIBTHBIC JIMHWHM TIEpeIayH,
KOTOPBIE TIEPEHOCAT AJICKTPOIHEPTHIO HA OOJIBIITUE PACCTOSHUS OT AJICKTPOCTAHITUHN K
MOJCTAHIMSM, MHHAMH3UPYS TIOTEPH ODHEPTUH 3a CUYET YMEHBIIECHUS TOKa.
CpenHeBONBTHBIC M HU3KOBOJIBTHBIC JIMHUU PACTIPEICISIIOT SHEPTHUIO OT MOACTAHITHMA
K KOHCYHBIM ITOJIb30BATEISIM, BKIIOYAS JKUJIbIC, KOMMEPUYECKHE W MPOMBINIJICHHBIC
oOBeKkThl. JIMHMM CBSA3W TIEpPENarOT JaHHBIE O COCTOSIHUM ¥ YMPaBIICHUU
DHEPrOCUCTEMOW MEXAY pAa3IMYHBIMUA DJJIEMEHTAMH CETH, YTO KPHUTUYHO IS
3 PeKTUBHOTO PYHKIIMOHUPOBAHUS BCEH CHCTEMBI.

Tabmura 5

CoBpeMeHHbIE JIUHUH YJIeKTponepenay

Tun JIuanu Omnucanue IIpeumymecTBa Bausinne Ha
JHeprocoepe:keHue u
3eJICHYI0 SJHePreTHKY

BbICOKOBOJIbTHBIE TUHUH

HVACc BricoxokauecTBeHHas CHuxeHue norepb, | YiydmeHHas
mzossanuen XLPE n30JsiMs 00Iamaer BBICOKas 3¢ GEKTUBHOCTE U
U3 CIIUTOTO BBICOKOM DJIEKTPUIECKOM HAJICKHOCTh JOJTOBEYHOCTD
MOJIMATHIICHA MPOYHOCTBIO U

TEPMHYECKON CTOMKOCTBIO
HVDC [lepenaya mocTossHHOTO Menbmme notepy, | OppexTuBHAS

TOKa uHTerpanyst ¢ BUD | mepenaua na Goinbiine

paccTosiHus
CaepxnpoBosiiue JUHUA HA 0CHOBE CBEPXIPOBOTHUKOB

Superconducting Hcnonb3yror Hynesble motepu Bricokas mporyckHas
Power Cables CBEPXIPOBOJAHUKHU Ha COIPOTUBJICHHE | CIIOCOOHOCTH, HU3KUE

IIOTEPU IIPU MEHBIINUX
JuaMeTpax Kabesst

JInHMHM ¢ HU3KUM YPOBHEM NOTEPb

Low-Loss Lines OnTuMH3NpOBaHHAS CHmxenne noteps | [loBwienue
KOHCTPYKIUS BKIIOYAIOT SHEPTUHU 3¢ deKTUBHOCTH
COBPEMCHHBIC MaTCpUAJIbl 1 CHUCTEMbI
TEXHOJIOTHUH AIIEKTPOCHAOKEHUS

Bo3ayuinbie JJMHMH ¢ BBICOKOH TeMIIepaTypoil NPpUMeHEeHHS

High-Temperature | Bricokas Temmnepatypa BosmoxxHOCTB YBennueHue

Low-Sag (HTLS) MPUMEHEHUs 0e3 nepeaavn MIPOITYCKHOM

Conductors MIPOBUCAHUS Oonpuiero oobeMa | crocoOHOCTH 6e3

SHEpruu W3MEHEHUI
UHPPACTPYKTYPHI
JInnnu ¢ maTerpanueit BUD

Renewable Energy | OnTuMu3upoBaHbI 1is VYiy4diieHHas IToBbllieHNE

Integrated Lines nepeaayn SHEPTuu OT HWHTErpanys u Ha/Ie)KHOCTHU H
BO300HOBIIIEMBIX CTaOMIIBHOCTD YCTOMUUBOCTH
HUCTOYHUKOB, TAKUX KaK 9HEPrOCUCTEMBI

COJIHCYHBIC U BETPSAHBIC

OJICKTPOCTAHIIUH.
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PacripenenuTennbHbie  YCTPOWCTBA, TaKWe KaK paclpeC/IUTEIbHBIC MUTHI H
MAHEJIH, YNPaBJSAIOT pPAclpeic/icHUEM SHEPTHMH BHYTPH 3JaHUH W COOPYKCHHM,
oOecrieunBasl 3alIUTy M YIPaBICHUE HArpy3KOW. ABTOMAaTHYCCKHE BBIKIIOYATEIH U
IPEIOXPAHUTEIN 3alUIIAI0T JJIEKTPUUYECKHE ICHH OT IEePErpy30K U KOPOTKHUX
3aMBIKaHUH, TPEIOTBpallas aBapuM M IOTepH 3Hepruu. KoHTpoiuiepbl Harpys3ku
HCIIOJIL3YIOTCS /11 MOHUTOPUHIA U PEryJUPOBaHUSA MOTPEOICHHS SHEPIUH, YTOOBI
n30eXKaTh Meperpy30K 1 ONTHMH3UPOBAThH UCIIOIH30BAHUE SHEPTUH.

Tabnwnma 6

CoBpeMeHHbIE pacnpee/uTeIbHbIe YCTPOIiCTBA

Biausinue Ha
Heprocoepexe
YcrpoiictBo Onucanue IIpenmymiecTBa | HHeE U 3€JICHYIO
JHEPreTUKY
HurtennexryansHele | BctpoeHnHble naTuuky u IToBb11IEHNE VYydmeHnHoe
pacipeneuTenbHbl | CUCTEMBI YIIPaBICHUS 9HEeprodHPEeKTUBHO | yIIpaBICHUE
e muThH (Smart MOHUTOPUTDH U YIIPABIATH CTH, CHUKEHUE SHEPruei B
Panels) SHEPronoTpeOICHUEM B [IOTEPb IHEPTUU peaibHOM
peaJlbHOM BpEMEHU BpEMEHU
HNurennexryanbHbie | MOHUTOPUHT U [IpenorBpamenue | JucraHuMOHHO
ABTOMAaTUYECKUE JIMarHOCTHKA, BBISIBJICHUE U | aBapuil, € yIpaBJieHuE,
BBIKJIFOUATEIN yCTpaHEeHHUe MOBBIILICHHUE yiIy4ylIeHHas
(Smart Circuit MOTEHIIMATBHBI- TPOOJIEMBbI | 6€30MacHOCTH HaJIeKHOCTh
Breakers) JI0 UX BOBHUKHOBEHUS
OuneprodddextuBH | OnTumuzanus ynpasieHus | CHIDKeHHeE [Tognepxka
bI€ KOHTPOJIEPHI noTpeOIeHuEM YHEPTUU U noTpeOaeHus, CTaOMIIbHOU
Harpy3ku (Energy- | nmpenoTBpanieHus YIIYUYIIEHHOE paboTsI
Efficient Load Ieperpy3Ku pacIipeiesieHue CUCTEMBI
Controllers) HarpysKu
Cucremsl KomrmuiekcHbie cucTeMbl Onrumuzanus WNurerpamnus
YIIPaBICHUS MOHUTOPHHTA U HCTIOJIb30BaHUS BUD,
sHepruei (Energy | ympaBiieHHs, BKIIOYAOIINE | SHEPTHUH, TOBBIIIEHUE
Management B ce0sI MpOrpaMMHOE CHIDKEHHE 3aTpaT | 3Heprodpdextu
Systems, EMS) obecrnievueHre u BHOCTH
obopyaoBaHue aJist
MOHUTOPUHIA, aHAJIN3a U
yIIpaBICHUS
SHEPTOnOTpeOICHUEM B
3IaHUSIX U COOPYIKEHHSIX
Pacnpenenurensubl | [IpogBuHYTHIE CHCTEMBI HeranusupoBannsl | TouHas
€ IIUTHI C MOHUTOPUHTA, KOTOPbIE W aHaNMM3, HacTpouKa
pacHIMpPEHHBIMU MO3BOJISIIOT OTCIIEKUBATH HedP(HEKTUBHOTO CUCTEMBI,
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BO3MOXKHOCTSIMU notpeOIeHne SHEPruy Ha MCII0JIb30BaHUs YIIy4ILIEHHOE
MOHMTOPHHIA YPOBHE OTIEJIbHBIX SHEPrUuu yIpaBiieHUE
(Advanced YCTPOWCTB U 30H
Monitoring
Panels)
ABTOMaTUYECKHE N3mepenne u nepegava [ToBbIIEHHAS VYayumenue
BBIKJIFOYATEIH C JAHHBIX O MOTPEOICHUHU IIPO3PAaYHOCTb, sHeproadexru
BCTPOEHHBIMU TOYHBIN y4eT u BHOCTH,
CYETYMKaMU yIpaBieHUE CHUKEHHE
sHepruu (Breakers 3arpar
with Built-in
Energy Meters)
WNurennexryanbubie | CeHCOPHI U beicTpoe IloBb11IEHNE
IIpeI0OXpaHUTENN KOMMYHMKAI[IOHHBIE BBISIBJICHUE U 0€301acHOCTH U
Smart Fuses MOJIYJIH JUISI yCTpaHEeHUe HaJIE)KHOCTH
JUCTAaHIIMOHHOTO HEUCIPaBHOCTEHN
MOHMTOPHHIA COCTOSTHUS
IIPEIOXPaHUTENIEH U
HHEPronoTpedIeHUs

DHEpreTUYEeCKUue CUCTEMbI YIPABIECHU, BKIIIOUas CUCTEMbI KOHTPOJIA U cOopa
naHHbIX (SCADA) u ymusle cetu (Smart Grids), HO3BOJISIFOT MOHUTOPUTD U YIIPABIIATh
BCEMH aCMEKTaAMH CUCTEMBI 3JIEKTpOCHAOXkeHus B peaisbHOM BpeMeHu. SCADA-
CUCTEMbI YJIYUIIalOT ONEPAaTUBHYIO 3(PPEKTUBHOCTh U HAJEKHOCTh, & YMHbBIE CETU
MHTETPUPYIOT IU(PPOBbIE TEXHOJIOTHM JUIsl YIPABIECHUS SHEPrHEH, 4TO YIy4llaeT
YIPaBJICHUE CIPOCOM, CHHMYKAET MOTEPU W YBEJIWYMBAET HAIECKHOCTb CHCTEMBI.
[Tnardopmbl 115 ynpaBieHUs] MOTPEOJIEHUEM SHEPTUU HCIOJIBb3YIOT alfOPUTMBI U
JaHHBIE JUIsl ONTHMMHU3AUUU TOTPEOJICHHs] DHEPrMM Ha YPOBHE IMOJIb30BaTENEH U
OpraHu3alyi.

DHepreTuyecKue HaKOITUTEJIH, TaKHe KakK aAKKyMYJISITOPbI u
TUAPOAKKYMYJTUPYIOIINUE CTAHITUH, TIO3BOJISIOT OAIAHCUPOBATH CIPOC U MIPEIIOKCHHE
sHeprum, obecrieunBasg CTaOMIBHOCTP W HAJCKHOCTH  DJIESKTPOCHAOKCHHS.
AKKYyMYJIATOPBI XPaHAT 3JCKTPOIHEPTHIO IS UCIIOIB30BAHUS B IEPHUOABI THKOBOTO
MOTPEOICHUS WM, KOT/1a HICTOYHUKY SHEPTHH HE aKTUBHBL. [ MApOaKKyMyIUpYIOIIHe
CTaHIIMU HUCIOJIB3YIOT M30BITOYHYIO DHEPTHIO IS TOJIbeMa BOJIBI B pe3epByaphl U
BBICBOOOKIAIOT €€ TpH HEOOXOJUMOCTH, YTO IMOMOTaeT OajaHCHpOBaTh CETh H
obecrieunBaTh pe3epPBHOE ITUTAHHE.
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Tabmuma 7.

COBpeMeHHI)le IHEPIETHYCCKUEC HAKOIIUTEIN

Biansinue Ha

YerpoiicTBo Onucanne IIpenmymecrBa JHeprocoepekeHne u
3€JICHYI0 JHEPIreTHKY
JIutuii-nonnsle Jlerkue, Bricokas ITopnepxka nHTErpaLuu
AKKyMYJIATOPBI KOMITaKTHBIE, 3¢ PEeKTUBHOCTB, BUD, ctabmibHOCTD
(Li-ion Batteries) | Bbicokas JUIUTEJIbHBINA CPOK SHEPTrOCUCTEMBI
SHEPTrOEMKOCTh CITYKOBI

TBeproTenpHbIE TeepnorenvHblli | bonee BbicOKast [ToBbilIeHHAs
AKKyMYJIATOPBI 3JIEKTPOJIAT IUIOTHOCTH SHEPTUH, | OE30MacCHOCTH U
(Solid-State yIIydIlIeHHas 3P PEKTUBHOCTD
Batteries) 0€301MacHOCTh

AKKyMyJISTOPBI Ha

Cepa B KauecTBe

Bricokast m1oTHOCTE

DddexTrnBHOEC XpaHEHUE

OCHOBE JINTUM- Katoja SHEPTUH, SHEPTUHU, OIEPKKA
cepbl 3KOJIOTUYECKast 9KOJIOTUYECKUX
(Li-S Batteries) 0€3011aCHOCTh TEXHOJIOTHI
['uGpuHbIC KombOunamus Onrumusanus VaydienHoe
SHEPTreTUYECKUE pa3JIMYHBIX TUIIOB | 3aTPaT, MOBBIIICHUE | YIIPABICHUE
HaKOIUTENIN HaKOMUTeNeH Al | THOKOCTH U Harpy3KaMu, CHUKEHUE
(Hybrid Energy MaKCUMaJIbHOU HAaJIEKHOCTU BBIOPOCOB
Storage Systems) | 3¢(EeKTUBHOCTH U | JHEPTOCUCTEMBI

HaJISKHOCTH
Bonoponusie Hcnonws3oBanue JlonroBpemeHHOE CHmxeHue BIOPOCOB
HaKOMUTEIHN BOJIOPOJIA ISt xpaHeHue, Beicokast | CO2, ycToitunBoe
SHEPruun XpaHeHUs MJIOTHOCTh SHEPTUM | Pa3BUTHE, UHTETpaIUs
(Hydrogen SHEPIuH, BUD
Energy Storage) IIPOU3BEICHHON

13 U30BITOYHOU

3JIEKTPOIHEPTUU
l'unpoakkymynupy | PaGotaer Ha [ToBbiIeHHAs CrabuibHOCTh
1115 MIEPEMEHHBIX 3¢ (HEeKTUBHOCTH, SHEPTrOCUCTEMBI,
BIIEKTPOCTAHINM C | CKOPOCTAX IJISt CHW)KEHHE 3aTpaT Ha | uHTerpanus BUD
MEPEMEHHOM MOBBIIICHUS SKCILTyaTaluIo U
CKOPOCTBIO TrHOKOCTH U 00CITy’)KHBaHUE
(Variable Speed s dexTuBHOCTH
Pumped Hydro
Storage)
TepmainbHble AKkymynupyroT | Beicokas IloBbIIEHHAS
SHEPTreTHYECKHUE SHEpruio B BUje | 3 (HEKTUBHOCTS, 9HEProdh(HEeKTUBHOCTH
HaKOIUTEN! TeruIa Ui CHIDKEHUE 3aTpar CHU)KEHHE BHIOPOCOB
(Thermal Energy | xonona YIY4ILIEHHOE [IApHUKOBBIX I'a30B,
Storage) yIpaBlieHUE MOJJIEPKKa

Harpy3Kamu AKOJIOTUYECKU YUCTHIX
TEXHOJIOTHI
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OHepreTuveckre yCTaHOBKY U 000py0BaHKE, TaKKe KaK KOTJIbI ¥ ey Ha TOC,
TEII0O0OMEHHUKH U TypOMHBI, UTPAIOT BaXHYIO pOJIb B MpeoOpa3oBaHUM TOIUIMBA B
TEIUIOBYIO WJIM MEXaHWYECKYI0 OJHEpPrHio, KOTopas 3aTeM mpeoOpasyercs B
AJIEKTPUYECKYI0. DTU YCTPOMCTBA BIMAIOT Ha 3()(PEKTUBHOCTH NMpeoOpa3oBaHUs U
MCIIOJIb30BaHUs SHEPTUH B MIPOLIECCE IPOU3BOACTBA U PACTIPEACICHUS.

TabOmura 8

CoBpeMeHHbIE JHEepreTHYecKre YCTAHOBKH U 000py10BaHHe
Biusinue Ha

YerpoiicTBo Onucanne IIpeumymecrBa JHeprocoepe;keHue

U 3€JICHYI0
JHEPreTUKY

Bricokotemneparyp | TypOuHsl, [loBplIEHHAs CHmxkenue pacxozna

HBIE Ira30BbIE paboTarolye mpu 3¢ (EKTUBHOCTD U TOIUINBA, OIIEPKKA

Typ6unsl (High- OoJiee BBICOKHX IIPOU3BOJUTENIBHOCT | YCTOMYMBOTO

Temperature Gas TeMIieparypax b CHU)KEHHE pa3BUTHS

Turbines) BEIOPOCOB

Cynepkputnueckue | Kotisl mpu Bonee Bbicokas VYayumenue

U YIbTpa- CBEPXBBICOKHX 3¢ EKTUBHOCTD, SHEeprocOepexeHus

CYNEPKPUTHYECKHUE | AABJICHUSX U CHI)KCHHE MOJEPIKKA 3€JIEHON

[IapOBBIE KOTJIbI TeMIleparypax BbIOpOocoB CO2 SHEPreTUKU

(Supercritical and
Ultra-supercritical
Steam Boilers)

KomMOunupoBanusie | YCTaHOBKH C Bricokas [ToBbIIEeHHAS
[IUKIIOBBIE ra3oBbIMU U 3¢ (HEeKTUBHOCTh SHEpreTHYecKas
YCTaHOBKH MapOBBIMU npeoOpa3oBaHus, 3¢ (HeKTUBHOCTD,
(Combined Cycle TypOMHAMH B OJJHOM | CHIDKEHUE SKOHOMHUS TOIIMBA
Power Plants) LIUKJIE BBIOPOCOB MOAJICPKKA
unTterpamuu BUD,
CHUKCHHE
9KCILTYaTallMOHHBIX
pacxo0B
TemnooOmennuku ¢ | CoBpeMEeHHbBIE Vayumennas CHmxeHue pacxojia
BBICOKOH TETI000MEHHUKH TerJIonepeaaya, TOIUINBA,
3¢ HEeKTUBHOCTHIO HCIIONB3YIOIINE CHIDKEHUE MOBBIIIICHHE
(High-Efficiency WHHOBAIIMOHHBIE TEIUIOBBIX MOTEPh s dexTuBHOCTH

Heat Exchangers) MaTepHabl U
KOHCTPYKIIUHU C
YIY4IIEHHOMN
TeIIoneperayein
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YcranoBku 110 YnaBiuBaHue u CHikeHue CHmxeHue
YJaBIMBAaHUIO U xpanenue CO2 u3 BEIOpOcoB CO2, BO3JECHCTBUS HA
XPaHEHUIO YTJIEpOoJia | BBIXJIOMHBIX FA30B U | KOJIOTMYECKast KJIUMAT, MOAICPKKA
(Carbon Capture €ro XpaHeHue B 0€3011acHOCTb YCTOMYHUBOTO
and Storage - CCS) | noazemMHbIX pa3BUTHS
pe3epByapax
Bonpopoansie TypOunsl, OtcyTcTBUE [Tonnepxka 3eneHomn
TypOHMHBI paboTaromiye Ha BbIOpocoB CO2, SHEPreTHKH,
(Hydrogen BOJOPOJE BBICOKast yIIyqllIeHue
Turbines) 3¢ (HEeKTHBHOCTH KauecTBa BO3yxa
Opranuueckue Hcnons3zoBanue Bricokas [Hognepxka
PaHKHUH ITUKJIIbI OpPraHUYECKUX 3¢ (HEeKTUBHOCTD, BO300HOBIISIEMBIX
(Organic Rankine | )xuakocTedl BMECTO | MCIIOJIB30BaHME HUCTOYHUKOB,
Cycle - ORC) BOJIbI JJIsl TEHEpAIM | HU3KONOTEHUUAIbH | YJIy4YlIEeHHE
SHEPTUH MO3BOJIAET | BIX HICTOYHUKOB sHeprodddexTuBHOC
HCII0JIb30BATh Teria TH
HU3KOTEMITEpaTypPHBI
€ UCTOYHUKH TeIuia

B 3axirouenue, MOKHO OTMETUTD, YTO UHTETPALUS COBPEMEHHBIX TEXHOJOTUI
Y METOJIOB B YIPABJICHUE YHEPIONOTPEOICHUEM U pACIPEIEICHUEM SHEPTUH SIBIISIETCS
KJIFOUEBBIM (DAKTOPOM ISl TOBBIIIEHUSI 3HEProd((HEeKTUBHOCTH M YCTOMYMBOCTH
SHEPreTUYecKoM HMHPPacTpyKTypbl. BHeapeHne BO300HOBISIEMBIX HCTOYHUKOB
DHEPIruM, pPa3BUTUE HHTEIUICKTYAIbHBIX CETEM W HCMOJb30BAHHE COBPEMEHHBIX
HAaKONUTENIEH DSHEPrHMM  CHOCOOCTBYET HE TOJIBKO  YIYUYLICHHIO KadecTBa
AJIEKTPOCHAOKEHHS, HO U CHI)KEHHIO HEraTMBHOI'O BO3JCHCTBUS Ha OKPYIKAIOIIYIO
cpeny. Oxupaercs, 4TO MPOJOJDKEHHE HAYYHBIX HMCCIEIOBAHUNA U pa3pabOTOK B
JaHHOM O00JIaCTU TIO3BOJMUT 3HAYUTENIbHO MOBBICUTH THOKOCTh W aJJallTUBHOCTH
HSHEPreTUYECKUX CHUCTEM, YTO OCOOEHHO BaXKHO JUIsl OOECleYeHUs: yCTOMYMBOIO
Pa3BUTHs KaK HAa HAIMOHAJIBHOM, TaK U Ha MEXIYHApOJHOM ypOBHE. IlepcrieKTuBbI
MIPUMEHEHUSI 3€JIEHBIX TEXHOJOTMM B DHEPreTHUKE M TEIEKOMMYHHKAIMOHHBIX
CHUCTEMAaX OTKPBIBAIOT HOBBIE TOPU3OHTHI Il YCTOWYMBOIO POCTa U MUHUMM3ALUU
YTJIEPOAHBIX BBIOPOCOB, UYTO COOTBETCTBYET MHPOBBIM TEHACHIMSIM OOpBHOBI C
M3MEHEHHMEM KIIMMAaTa U MEPEXONY K HU3KOYIJIEPOAHBIM YJKOHOMHUKAM.
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Annomayusa. Maxonada zapbuii  Y3bexucmonoa oicoiinauiean  oImuHed
MaAvOaHIAUW2AH MAUOOHIAPOa OaUb Oopuneamn 2eonocux, 2eo0u3ux maoKuKomiap
OPKANU MASMAMUZM HCAPAEHIAPUHU WAKIAHUW KOHYHUAMIAPUHU YP2aHUuul, pyoa
00beKMUHUHE WAKIAHUWUHU HA30pAm KUTY8YU MAapKUOUl OMULLAP AHUKIAHSAH.
TUC mexnonocusanapuoar ¢hovoananearn xonoa Axmay mavoaniaulye MauooHU
MAPKUOUHU — CIAMUCIUK — MemailoeeHux — maxaun — Kuauneau.  Cmamucmux
MEMAnNo2eHuK maxauil KUiull 2e0l02uK maoKuKOmMIapHUHe AH2U UYHATUWIAPUOaH
oupu 6ynudb, Makoiaoa cmamucmuk maxaul eépoamuod MAavOaHIUu MAtlOOHIAPHU
MY3UIMANAPUHU MAPKUOUL KUCMU 84 MEKMOHUK MY3UTUULIAPU XAKUOa Markiugiap
8a xynocanap b6epuncaH.

Kanum cyznap: mexmoHo@u3uxk, 2eousux, 2eokumésuil, Memailo2eHux,
9HOO02€eH, CMPYKMYPABULE MAXIUL, MYTMUDAKMOPUATL, IKCHEPUMEHMAT, 2UOPOMEPMAIL,
2e0anHanus.

Annomauus. B cmamve  ewisagnenvl  cmpykmypuwvlie — axkmopei,
KOHmMpoaupyowue Gopmuposanue pyoHo2o 00bekma, uzyyeHue 3aKOHOMepHOCHel
dopmuposanus  MacmMamuyeckux — npoyeccos - NOCPeoCmeoM  2e0n02UHeCKUX,
2eohu3uuecKux —UCCIe008aHUll, NPOBEOCHHbIX HA  30JI0MOPYOHBIX  NIOUWAOSX,
pacnonodiceHHvlx 8  3anaonom  Yzbexucmane. Ilposeden  cmamucmuueckuil
MemainioeeHU4eCcKull anaiuz cocmasa Akmayckozo pyoHo2o nojisi ¢ UCHOAb308AHUEM
T'UC mexnonocuii. Cmamucmuqeckuil Memaiio2eHu4ecKull auaiu3 A6151emcs 0OHUM
U3 HOBLIX HANPABGIEHUL 2e002UHeCKUX UCCAe008aHULl, 6 CMmamvbe C NOMOULbIO
CMAmMuUCmu4ecko20 aHaIu3a Oaubl NPeosiodNCeHUs. U B8blBOObLI O cocmaese U
MEKMOHUYECKUX CMPYKMYPAX CIMPYKMYp PYOHbIX NOJEl.

Knrwuesvie cnoea: mexmonogusuueckuil, ceogpuzudeckuil, 2eo0XuMudecKull,
MeManloeeHU4eCKUull, dHOO2EHHbIU, CMPYKMYPHLIL AHAAU3, MHO20AKMOPHDIIL,
IKCNEePUMEHMATbHBIU, 2UOPOMEPMATbHBIU, 2COAHATU3.
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Abstract. The article examines the regularities of the formation of magmatic
processes through geological and geophysical studies conducted in gold-bearing areas
of western Uzbekistan, and identifies the structural factors controlling the formation
of ore objects. Statistical metallogenic analysis of the composition of the Aktau ore
field was carried out using GIS technologies. Statistical metallogenic analysis is one
of the new directions of geological research, and the article presents proposals and
conclusions on the components and tectonic structures of ore field structures using
statistical analysis.

Keywords: tectonophysical, geophysical, geochemical, metallogenic,
endogenous, structural analysis, multifactorial, experimental, hydrothermal,
geoanalysis.

Byrynru wnrop naBpAa OATHHIa OyiraH 3XTuéx ToOOpa opTHO OOpMOKIA.
OXTUEXHU KOHIUPHUII YYyH SIHTM OJTHUH KOHJAPUHU KUJUPHIIL Ba YJIApPHUHT
3axXUpallapuHd aHUKJam MyxuMmaup. PecnyOnukamusna HaBouii BuiosiTuaa OJITUH
CaHOaTH y4yH KaTTa pecypciiap MaBXyJ Ba Oy jKoiulap OJTHH yYyH HCTHKOOJIN
Xyayqnap xucoOnaHaau. AWHM TalTna sIHTM TeXHoJorusuiap €Epiamuaa sHIU
KOHJIApHU TOIUII MILIapu oaub Oopunmoxaa. Xo3upru aaspaa HaBouit Buiostuia
aHUKJIaHraH OJTHH 3axupajapu Kamaiub Oopmoxna. by sca, ¥3 HaBOaTHna sSHTU
KOHJIAPHU KUJIUPULI, SSHTY TY3WIMAJIAPHU, SKPAaHJIAIITHPUIITaH TEKTOHUK IypyXJIapHU
XaM VYpraHuiiHu Tanad Kwiagu Oy €MUK KOHJApHH Y3 vuura onaaud. by mryHu
aHTJIaTaJuK{, MUHTAKaBUl HyKTau Ha3zapAaH, OJTUHHUHT UCTUKOOJUIM TY3WJIMILH,
MaxaJuiiid TapKUOUil Ty3unamanap Ouian OOFIMK OYiIran MabJAaHJIapHU YPTraHUII YUYH
MYXHMJIHP.

XyayauMHu3[a TOF-KOHUYMJIMK CAHOATH BYXKyra KEJNUIIMHUHT JacTIa0Ku
OMMJIApU MaBXKyJ TapuUXui MaHOamap XamJla TeoJorusi KHIUPYB >KapaéHHIa
Tonwiran kymiad ¢akTuk wMatepuaiap €Epaamuna Eputwirad. Kagumuit Tor
MHIIOATJIAPUHUHT KEHI TapKaiaranaurd. Typau ¢dopmaruanapura Xoc KoHIapaa
ydpaly, MHKECHM pecnyOsiiKaja OJTUH  MabJaHJIApUHU  Y3TAIITUPUIIHUHT
aHbaHaAJApU KYM acpJIMK Tapuxra sra 3KaHJIMIuMJaH jnajgojat Oepaau. byryHru kyHnua
OJNITHH Y30eKMCTOHHUHT aCOCHii aKcopT 00bekTH Xucobmanaau. Onrun 2020 inaa
V36eKkucTon SKCIOPTHHUHT 44% wunu Tamkun stran (35% 2019 imnma). Iy
MyHOcabaT OWJIaH SHIM HWCTHUKOO/UIM OJITUH Ka3ub OJMII YYyH MabJaHJAllyB
Xyly JJIApUHU KUAUPUI, ITYHUHTACK YIapHU KUIUPUIIHUHT SIHTY YCYJUIApUHU UIa0
YUKHUII KaTTa axamMusiTra ara.

Pyna xoHnapuHu Ba ylapHU MAKIIAHTUPHUII BA KOWIAIITUPHUIIT KOHYHUSITIIApU
Oyiinua OJIMHraH HaTH>)KaJIapHU Xap TOMOHJIaMa YpraHull Xap JA0UM peciyOJuKaHUHT
MUHEpaj-xoMmal€ O0a3acCMHM Ba ajOXUJa TOF-KOH CaHOATHMHM KEHralTHpUIl Ba
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MyCTaxKamJjalira KapaTuirad 0yiauo, canoat ¢oiinann Ka3uiMa KOHIAPUHA KUAUPHUII
Ba MIPOTHO3MHU SAXIIUJIAINI YUyH acoc OO Xu3Mat KUIaiu.

AKTay TOFMApUHHUHT OJTUH pyAacu OOBEKTIapu YJIApHUHT TapKuOWii Ba
TEKTOHHUK XOJIaTW acocuja TU3UMIIAIITUpWIrad. Pyna xocun Oynum xapaéHUHU
Vpranuimiga reo@u3uk, TreoKUMEBUN XyCyCHATIap Ba OOBEKTIap MailJIOHWHUHT
MHTEHCHUBIIUTH XaM XUCOOTra OJIMHTaH.

Tagkukonap naBoMuia AKTay TOFIapH XyAyId1a OJITHH KOHJIAPUHYU aHUKJIAII
Oyiinua Kynm Wik unuiap onub® OoprmradH. CTaTHCTUK METAUIOTEHUS TEOJIOTHK
TaAKUKOTJIIADHUHT SIHTU WyHanuuuiapunan oupu Oynub, axagemuk P.A. YcmaHOB
TOMOHHUJaH WIUIa0 YMKWITaH. YCMaHOB aHbaHaBUIl METaJUIOT€HHS Ba KOMIIIOTEP
TEXHOJIOTHUSIIapU TaMmouuutapuau MyBaddakuatnu Oupnamtupran [1]. doinanu
Ka3uiaMma 0a3acMHM KEHTaTHpuil Makcaauaa Tamautay TOFJAPUHUHT IIAMOJIH-
FapOUi KUCMHUJA SIHTU OJITUH KOHJIADMHU aHMKJIAIl MakKcaauJia KaTTa Xaxmia
reOJIOTUK KUAUPYB HIUIapu oiaubd OopmiMokma. Kymnad TaakukoTymiaap MUHTaKa
PUBOKJIAHUIIIMHUHT TEOCHHKJIMHAI MOJENIU TYFpucujaa Xyjoca Oepaunap. by
tankukoTnap FO.A. JluxaueBa, A.K. byxapuna, B.I'. I'appkoBua, A.E. JloBHakoBa,
N.X. XampabaeBa, O.M. bopucoBa, M.A. AxMmemxkanoBa, /[.X. SIlkyboBa Ba Oomikanap
TOMOHHUJAH amanra ommpuirad [3]. Mapkasuii Ku3mikyM MHHTaKaCMHU KUIUPYB
HyKTau HazapuaaH kypub yukuin JLII. 3onenmaiina, B.C. byptmana, C.E. llynbua
(mn.), T.H. Hamumon, II.A. Myxuna, P.H. AGnynnaeBa, A.K. byxapuna, B.J.
bpexnena, }0.C. CaBuyka Ba 00mIKa TaAKUKOTYKIIAp TOMOHUIAH aMaira OIIMpUiIrad
[2].

VTka3w1aérran TagKMKOTHHUHT YMyMHii XapuTacu Kyiimgara tapruéaa
amMaJjira OluMpuJIaau.

- Tamauray MabJaHNAIITaH OJTHH KOHJIADUHU KHUIWPHUII HATHXKaJapUHU
WWFULI, TABUMIIAIITHPHUII Ba TaXJIAJ KWJIUILL

- TEKTOHO(MU3UK, TeoPU3MK Ba TEOKUMEBUN YCyJUIApHU Y3UTra XOC
XYCYCHUSITIApUHU YPTaHUIIL

- TeKTOHO(U3UK, TeOPU3NK Ba TCOKUMEBUN MalIoOHIap OeNTUiIapyu MaxxMyacu
Oyiirya OJNTHUH KOHJIApW YUYYH HUCTUKOOJIIN KONTApHU aHUKJIAIll METOUKACH.

OJITHH KOHJIAPUHM MAXA/LUIMHA O0amopar KWIHII MeToAMKach. Maxaumil
MPOTHO3HUHI SHI MYyXUM OOlIaHFUY HyKTacu Maxduil oOBEKTIapHUHT
MyaTH(aKkTOpral OamopaTiin KUAUPYB MOJCIUIAPUHU SPATUINTa UMKOH OepajH.
Konnaphuu 6amopar Kuimiln acOCMHH KyHUAari reojJoruK TaAKUKOT YCYJUTapy TallKUII
ATANIA: 2€0JI02UK Xapumanaws, 2e0lo2uK 6a CMpPYKmypaguil Ycyuuap, 2eo0@u3ux
yeyanap, madxcpuba uwnapu;, cmamucmux maxaun, I'UC mexuonozusnapu 6a
bowkanap.
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I'eosmoruk xapuranam >kapa€HuJa KYyJUIAHWIQJWICaH YCyJulap Ky3aTuIl
HYKTaJIapy, XapuTalall MaplipyTiIapyuHU YTUII Ba OOIIKAa Ky3aTyBiapAaH HOopar
Ooynmanm.

Ky3aTum HyKTalapyuHUHT 3UYJIUTH Ba XapUTAJIall MApLUIPYTIAPUHUHT OPaJIUFU
KOMHHUHT Te0JIOTHK TY3WIHIIN Mypakkad jJurura 0ornuk Oynuim kepak. XKoiHUHT
reoJIOTUK TY3WJUIIM KaHYa Mypakkad Oyiica, Ky3aTUIl HYKTaJapUHUHT 3UYINTU
IIyHYa OIIMPHUJIMIIM Ba KaHYa oA OYiica, nyH4Ya CUApaKIAIITUPUIIUIIN KEepak.

Xapurajam Mapumpytiaapu Oyiinama, KYHIaldaHT Ba KOHTypJiaml Kabu
TypJapra OyIuHaIu.

bovinama mapwpymnap €pnammma y30KKa YY3WITaH TEOJIOTHK OOBEKTIIAp
(TastHY TOPU3OHTIIApU, HOMYBOGUKIIMK Fo3aiapu, ep E€puKIapu, Jaiikainap Ba X.K.)
XxapuTara TyIApUIaIu.

Kynoanane  mapwpymnap  Katinamiap, TOPU3OHTIAp,  CTPYKTypajap
WyHanummMra HucObaTaH MeprneHIUKYISAp X0Jaa YTran Oynaau.

Kommypnaw mapwipymaapu WM30METpUK MAKIJArd TEOJIOTUK OOBEKTIAMHU
(TOK, HEKK Ba OOIIKaIap) Xapurara TyHIUpHIIIa (oiigaiaHIaIn.

CratucTuk MeTaIOreHUK Taxjawia. ONTHH KOHJApW Ba pyda XOCHI
oymumuuan "T'eoananu3" tTu3uMuaad (olganaHral XoJjjia CTaTUCTUK METAJIOTCHUK
TaxJIuil KWIMHAAW. MeTamloreHuK paHialTupui yeynu Tamauray OATHH pyaacu
OOBEKTIIApUHU TAaKCUMJIAHUIIUHU YpraHuIlira acocjiaHrad. MabiayMOTIapHA TaxJIHII
KWINII ajJTOpuUTMH Kyhuaarnda: Tammurtay OyTtyH Xyaynu 0,5 kM Kagam OwuiiaH
KBaJpaT Nawxapanu npoduuiap TU3UMHU OwinaH Koranrad. (i, J) HyKTazaa
MapKas3JIallirad aljlaHa y4yH NaJe030M XUHCIAPUHUHT Sjj IOMpa UYUIArd ManiJOHU
XMCO0JIaHNO, alilaHara TyIrad OJITHH pyJanu o0ekTiiap coHu Njj; 00eKTIap 3UWINTH
Pi = Ni/Sj xypunumpa Oymamu. Hatmkama pyaa OOBEKTIAPHHUHT JTOUMHUIN
3UYIUKIAard maiaonu onuHaaud. OnuHran pakamiun Maigod "Winsurf' nmactypu
éplaMuia TPUAHTYJISIIUS OpPKaJK Y3JIyKcu3 cupT Owinan udonamanran. Kyhunaru
CBUTAJIAPHUHT KOHJIapu axparwirad: 1) Kocmanauu cButacu - (wiarapuru "panHriu
Oecaman"), rokopu nauka: Pij = 21, Dij=0,553; ypra mauka: Pij =29, Dij = 0,679; mactku
nauka: Pjj =20, Djj = 0,527; 6ynmunmaran: Pij =16, Djj = 0,402; 2) Poxat cBuracu - Pjj
=24, Djj = 0,611; 3) Mypynray cBuracu Pij = 16 ra 100 xm? maiinonza, (a3oBuii
oormukiuk koedduimentu 3ca Dij = 0,416; 4) Tyckaszron cButacu - Pij =14, Djj =
0,327;

- 6110k Muugary ep épuknap 3oHacu (3uwmru Pij = 18, 100 km? ra, dazosuii
oornanuin koedpurmentu Djj; = 0,482),

- MArHUT MAaWIOH Ky4WlaHTaHauTru uatepBaiuiapu: 1) -25 nan 50 uTn raya (100
km?yuyn Pjj =18, Djj= 0,494; 2) 75 nan 100 nTux raga (Pj; = 21, Djj = 0,567);
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- TPaBUTALOH MalI0H MHTEpBALIApH: -25 maH -15 mMlan raya (100 km? yuyH,
Pij = 29, Dij = 0,667);

- MUIISKHUHT TeOKUMEBUM aHoManusapu nuana3zonu 0,001 man 0,06 % raua
(100 KM2 ra, Pij = 32, Dij = 0,653);

- OJITUHHUHT TeoKuMEBUM anomamusiapu opainuru 0,003 nan 0,2 /T raya (100
km?ra, Pij = 30, Djj; = 0,623).

AxkTay xamaa TamauTay oJTMHra MabJaHJIAIITaH MaWIOHJIAPUIA OJTHH
TAPKUOJM TOF JKMUHCJAApPUHU Oamopar Kuiaum. [laneo3oi »xuHCIapu Ba
Ty3UJIMajapyu Me30-KaiHO30H KWHCIapy OnUiiaH KOTUIAaHTaH oiiapaa 6amopaTianidHu
MKKUTa yCyJI EpJlaMu/ia amalira omupuiaran: 1) manxeo3oi ¢pyHIaMeHTH Ba OypryJall
HaTWXalapy TYFPUCHAA MAabIyMOTJIApHU Y3 WYHUTa OJIraH reo(U3uK XapurajiaplaH
doitnananuin; 2) pyJaa KOHJIapuUra KyImiHd OYJIraH o4uJIMaiap 3KCTPanosiusICHIaH
dorinananui. [4]

Tamaurtay pyna 30Hacu Me30-KaitHO30M x)uHCIapu octuaa Kanmuuiaura 400-500
M JiaH KaM OyJIraH KOTUIAMaHUHT YYKUHAM )KUHCIapu Ounan éraau (1-pacm).

TamauTay pyJia 30HaCH MalJIOHUIar MarHUT Ba IPaBUTAIIMOH MaiIOHJIApHUHT
KuriMmaTiapu Moc pasumiaa 120 gman 140 vTn rada Ba -20 man -15 ml'an opanuruna
¥y3rapu0, nH()OpMalMOH UHTEpBAJLIapra MOC Kelaau. [5]

Yupanran kyroaanum (BII - Bei3BanHas moJisipusanmst) ycyJiu

TamauTay mapouTvaa MabjiyM Oyiaran Oapya OJTHUH KOHJApH Cyapun
MUHEpaUlallyBu OwiaH OOFNMK OYnuO, y yHOadraH KyTOJaHUII KUWMATIAPUHUHT
oy OunaH TaBcudnanaau. Tamautay wmuHTakacujga BIl ycyauMHMHT KeHr
KYJUIAaHWIMIIM ~ 3JEKTPOpPa3BEIKaHUHI  OOIIKa  yCy/UlapuiaH  YCTYHJIUTH
Kyhuaaruiapra OOfjMK, sSTbHU:

a) TOF JKMHCIIApM Ba YYKUHAWIAPHUHT OYIIOKIUIM Ky3aTWIraH 30HaJIapu
AHOMAJIMSJIADUHUHT NIIOHWIMJIATH.

0) cyndumnmap, Muc, KYpPFOIIMH, KyMYII, HUKEJI, TEMHpP, MarHeTUT, rpadwur,
WJIMEHUT, MaxaJUIiii MeTaJiap Ba 001Ka Ho€0 MUHEepasuiap Kabu JIEKTPOH YTKa3yBUH
MUHepaJiap OuiaH udoganaHraH KaTTUK Ba alHUKCaA Y3apo OOFJaHTaH pyAalapHU
WIIOHYIN aHUKJIAHUTITH.

B) pyla TaHaJIapuHu Ypab TypraH y3apo OOFJIaHTraH >KHHCIAp TOMOHHIAH
YyKypIUKAa ETraH py/1a TaHATapUHA OMIIBOCHTA aHHMKIaI (2-pacm). [6]
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B
1-pacm. TamauTay TOFJIAPUHUHT OJITUH Pyaacy 00bEKTIAPUHUHT JKOMITATIIHIIT
XapUTaCH.
(Otuér [1])
Hlapmnu 6enzunap: Pyoa 3onanapu: |-Illumonuii-Tamoumay;, |l -Mapkazuii-
Tamoumay;, Wl -Kanyouii-Tamoumay. Pyoa kownapu: 1 — bamnaumay, 2 —

Kocmanauu, 3 — becanan, 4 — A, B, C, D- pyoa 3onanapurune 300 m ecaua ycmma-ycm
Myuwiean KUCMIAAPHU.
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E] - 3aMOHaBIIit ETKIBHKIap [f] - OKCHAAHIIN Yerapa XyAYAH
- KpeAGUHLTAIITAN STOpME CTAMK _ TABMIIHIOBYI 31€KTPOAAAP €p
- TYTALIIIT JKOITH
MabJaH TAaHACH Ba CYIAQH -
MIHEPATI3ALICH OIUTaH 30Ha
- OKCHAJIAHHIN Y€rapa 30HacH - TeKTOHHK 6}3"-'[.\.1

2-pacm. Pyna Tanmamapm yctmma yHpanran —kKyrtomanum  (BIT)  ycymm
aHOMaJHsITapH.

OTuér [2].
Taoumnii eaextp maiigon ycyau (JII). TaOuuii s3nexTp MallIoH yCyIu—Maxauiui
(;roxan) Tabumit y3rapmac 3JIEKTp MailIOHJIapuHM ypraHuiura acociaHrad. TaOuuit
y3rapmac  dJIGKTp  MaljoHiap OKCUJIAaHUII-KAUTAPWINII  KUHCJIApJIaru

https://t.me/Erus_uz Multidisciplinary Scientific Journal April 2025 53



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 6

ISSN: 2181-3515

KOpHIIMaJapHUHT XapakaTu Tabcupuna Guntpauus, auddysus Ba agcopouus
xapa€Hnapu HaTuwxacujaa xocwn Oymaau [7]. Kydcus taOumii moTeHIuamiap xap
xohga Mapxyna. Kyunn maiponnap rpadurt, KymMHp KOHJIApH, CylIb(UA MablaH
KOHJIApH YCTUAA Ky3aTUJIaH.

TAXJINJ BA HATHXKAJIAP

CTaTUCTHK METAJUIOT€HUK TaXJIWJI KWIHIL YCYJIMHUHT HaTHKajdapy FreOKUMEBUI
MaWJOHJIAPHUHT yMyMJAIITUPWITaH mapamerpu cudaruga kymutanuwaan. OnTtuH
pynacu >kucmiapuau Oartadcwn ypranum yHaanrad KytOmanum (BIT) Ba Tabumii
MalaoH ycymnapugaH wmyBaddaxusTin (oiganaHUIl MYyMKHHJIMTHHU KypcaTau
(Otuér [3]).

Wuaykcusiianran KyTOJIaHUII rpauKiIapyd CUWUIMK Y3rapuiuiap Ba pyAaiu
KUCMIJIAD MHJIYKCUSUIAHTAaH KyTOJaHUIIHUHT MaxaJIMil aHoManusuiapu OuiaH
xapaktepianau. MunepainamyB Owiad Oornmuk BIl anHomanusimapu Oupiamuu
MaTepuauiap OuWiaH KaiTa WIIJIaHTaH, HaTWKajlapu pakamiapaa Kentupwirad. by
YyKypJIMK/Ia OJITUH py/ia YIOMJIIAPUHHU aHUKJIAIT YIyH UILTATHIIH.

XVYJIOCA

AKTay ToFnmapujia MCTUKOOJUIM JKOIJIapHM aHUKJamjga reopus3uk Ba
T€OKUMEBUN YCYJJITAPDHUHT UMKOHHSTIApU Oaxonanau. ['eodusuk Ba reokumEBuit
ycyJiap OWiiaH OJITMH KOHJIApW Oyinda Y3rapuiuIapHUHT Y3UTra XOC XYyCYCUSATIapH
aHUKJIaHraH. XyCycaH, OJITUH PYJacy XUCMJIapH TOPTHUILIMILI MalJOHUHUHT HUCOUUN
nacaiuiuy OunaH OenrunaHagu, Oy 30HaJa OJTUH pPyJacd >KACMIIAPUHUHT
IAKJUTAHWIIAHU Kypcataad. XyIIyd LIy JKHCMJIap T€OMAarHUT MaWIOHAA TPagueHT
y3rapuily, UIYHUHTACK pyJa JKACMIIAPU YCTUIArd HUCOMM mnacailuimn OwuiaH
Oenrunananau. Xap OUp MPOTHO3 XYCYyCUSITUHU 0axojall y4yyH MPOTHO3 XapuTajiapu
Tamnuray TOFNM XyOyIuJard KOHJap Ba pyJda XOCHUJ OYJIMILM XapuTacu OuiiaH
TaKKOCJIaH/IH.
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QORA TUYNUKLAR: KOINOTDAGI SIRLI HODISALAR

O°‘rinboyeva Kumushoy Sultonbek gizi
Andijon davlat pedagogika instituti
informatika va aniq fanlar kafedrasi o‘qituvchisi

Mamarejabov Mashxurbek
Bozorov Shahzodbek
Yunusov Rahmatullo

Fizika va astranomiya yonalishi 2-bosgich
talabalari

ANNOTATSIYA
Ushbu magolada qora tuynuklar hagida umumiy tushuncha, ularning shakllanish
jarayoni, turlari va zamonaviy ilmiy tadgiqotlar natijalari yoritilgan. Qora tuynuklar
o ‘ziga xos xususiyatlari bilan olimlarni hayratda goldirib, astrofizika va kosmologiya
sohalarida muhim tadgiqot mavzusi bo ‘lib golmoqgda.
Kalit sozlar: Qora tuynuk, fazoviy vaqt, gravitatsion kuch, vogea gorizonti,
singularlik, supermassiv gora tuynuk, Hawking radiatsiyasi.

Asosiy matn

Qora tuynuklar — bu koinotdagi eng g ayrioddiy va sirli obyektlardan biridir. Ular
nihoyatda zich va tortishish kuchi juda katta bo‘lgan mintagalardir, hatto yorug‘lik ham
ularning tortishish kuchidan gochib qutula olmaydi. Qora tuynuklar mavjudligini
Albert Eynshteynning umumiy nisbiylik nazariyasi nazariy jihatdan bashorat gilgan
edi. 20-asrning o‘rtalaridan boshlab astronomik kuzatuvlar natijasida ularning
mavjudligi haqidagi dalillar topila boshladi.

Qoratuynuklarning shakllanish jarayoni odatda og‘ir yulduzlarning hayot siklining
oxirgi bosgichiga to‘g‘ri keladi. Juda katta massali yulduzlar yadro yonishini
tugatgandan so‘ng o‘zining gravitatsiyasi ta’sirida ichkariga cho‘kadi va natijada gora
tuynuk hosil bo‘ladi. Agar yulduz yadrosining massasi uch Quyosh massasidan ortiq
bo‘lsa, u holda hech ganday kuch bu cho‘kishni to“xtata olmaydi.

Qora tuynuklar uch xil asosiy turga bo‘linadi: yulduz massali, supermassiv va
mikroskopik gora tuynuklar. Yulduz massali qora tuynuklar, odatda, bir necha o‘n
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Quyosh massasiga teng bo‘ladi va galaktikamizda ko‘plab mavjud. Supermassiv
gora tuynuklar esa millionlab yoki milliardlab Quyosh massalariga teng bo‘lib, odatda
galaktikalarning markazida joylashgan. Mikroskopik qora tuynuklar esa nazariy
jihatdan dastlabki Katta portlash vaqgtida vujudga kelgan bo‘lishi mumkin.

Ularning mavjudligini aniglash to‘g‘ridan-to‘g‘ri kuzatuv bilan emas, balki
atrofdagi yulduzlar va gazlarning harakatiga garab amalga oshiriladi. Qora tuynuklar
atrofida gaz va chang materiyalarning ularga tushib ketishi natijasida yuzaga kelgan
akkresiya diskidan chiggan kuchli rentgen nurlanishi astronomlar uchun muhim belgi
bo‘lib xizmat qgiladi. Shuningdek, gora tuynuklarning bir-biriga birikishi natijasida
hosil bo‘lgan gravitatsion to‘lginlar ham ularni aniglashning yangi va dolzarb usuli
hisoblanadi.

2019-yilda Event Horizon Telescope (EHT) loyihasi tomonidan M87 galaktikasi
markazidagi supermassiv gora tuynukning ilk surati olindi. Bu kashfiyot gora
tuynuklar nazariyasini yanada mustahkamladi va kosmologiya tarixida muhim burilish
bo‘ldi.

Zamonaviy ilm-fanda qora tuynuklar nafagat oddiy tortishish obyektlari sifatida
emas, balki kvant mexanikasi va umumiy nisbiylik nazariyasini birlashtirishga
urinishlarning markaziy nugtasi sifatida ham ko‘rib chigilmoqda. Stiven Xoking
tomonidan ilgari surilgan Hawking radiatsiyasi nazariyasiga ko‘ra, gora tuynuklar
fagat materiyani yutibgina golmay, balki vaqt o‘tishi bilan o‘z energiyasini chigarib,
bug‘lanishi mumkin. Bu nazariya gora tuynuklarning abadiy mavjud emasligini va ular
oxir-ogibat butunlay yo‘qgolib ketishini ko‘rsatadi.

Bugungi kunda gora tuynuklarni o‘rganish uchun zamonaviy texnologiyalar,
masalan, LIGO va Virgo kabi gravitatsion to‘lqin detektorlari va EHT kabi global
teleskop tarmoglari faoliyat olib bormogda. Bu usullar orgali gora tuynuklarning
tabiati, shakllanish mexanizmlari va hatto koinotning ilk davrlari hagida ko‘proq
bilimga ega bo‘lish imkoniyati oshmoqda.

Olimlar qora tuynuklarni fagat kosmik hodisa sifatida emas, balki fundamental
fizik qonunlarni sinash laboratoriyasi sifatida ham o‘rganmoqda. Koinotning sir-
asrorlarini yechishga intilayotgan zamonaviy fanda qora tuynuklar doimo markaziy
o‘rinni egallaydi.Qora o‘ra yoki qora tuynuk — gravitatsiya (tortishish) kuchi ta’sirida
jismni o‘z markazi tomon juda katta tezlikda siqilib borishi (gravitatsion kollaps
jarayoni) natijasida vujudga keladigan koinotdagi obyekt. Kuchli tashgi gravitatsiya
maydoniga ega. Albert Eynshteyn nazariyasi bo‘yicha ,,Qora tuynuk“ning yaqin
atrofidagi jismlar doimo yopiq bo‘lmagan egri chiziqli orbita bo‘ylab harakat qiladi.
Isaak Nyuton mexanikasiga muvofiq uzoqdagi jismlar esa konus kesimlari bo‘ylab
harakat giladi. Qora tuynuk, asosan, katta massali yulduzlar evolyutsiyasining eng
oxirgi bogichida vujudga keladi va uning mavjudligi bevosita kuzatilmaydi. Biroq
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Qora tuynuklar zich qo‘shaloq yulduzlarning ko‘rinmas komponentlari ham bo‘lishi
mumkin. U holda ikkinchi yulduzdan Qora tuynukga relyativistik tezlikda tinimsiz
o‘tayotgan gaz oqimi o‘zidan rentgen nurlarini tarqatadi. Qo‘shaloq yulduz
hisoblangan Og Qush X—I obyekti shunday Qora tuynuklardan biridir.

Qora tuynukning xayoliy sirt hodisalar gorizonti deyiladi. Hodisalar gorizonti
radiusini qora tuynuk radiusi sifatida gabul gilishadi. Eng oddiy holda u Shvartsshild
radiusiga teng:

{\displaystyle r_{s}={2\,GM \over c*{2}}}

Yorug‘lik kuchli gravitatsiya maydoniga ega obyektlardan o‘ta olmasligi
gipotizasini birinchi bo‘lib fanga 18-asrda Jon Michell va Pyer-Simon Laplacelar
Kiritishgan. Qora tuynukga 1916-yilda Karl Shvartsshild tomonidan atroflicha ta’rif
bergan. Devid Finkelsteyn 1958-yili Qora tuynukni hech narsa o‘tolmaydigan kosmik
hudud sifatida ta’riflab uni nashr gilgan birinchi olimga aylangan. 1960-yilga qadar
uzoq yillar davomida Qora tuynuk matematik tushuncha deb qaralgan va ba’zi olimlar
Qora tuynukni nisbiylik nazariyasining umumiy taxmini sifatida garashgan. 1967-yilda
Joselin Bell Burnell tomonidan neytron yulduzlari hagidagi kashfiyoti gravitatsiyaviy
tarzda parchalangan kompakt ob’ektlarga qiziqish uyg‘otdi. Birinchi tanilgan qora
tuynuk 1971-yili bir nechta tadgiqotchilar tomonidan mustaqil ravishda aniglangan
"Oqqush X-1"-1 bo‘gan.

Yulduz o‘z hayotiy siklini tamomlayotganida qora tuynuk hosil bo‘ladi. Halok
bo‘layotgan yulduz atrofida paydo bo‘lgan qora tuynuk kattalashib yulduzni yutib
yuboradi. Qora tuynuk massasi o‘layotgan yulduzni yutib yuborayotganida va boshqa
qora tuynuk bilan qo‘shilish jarayonida kattalashadi. Ko‘plab galaktikalar
markazlarida supermassiv gora tuynuklar mavjudligi hagida gipotizalar bor.

Qora tuynuk ko‘z bilan ilg‘anadigan elektromagnit nurlari bilan o‘zaro ta’sirlanadi.
Qora tuynuk ichiga tushgan obyekt yutib yuborilayotganida o‘zidan kuchli qizish
natijasida paydo bo‘ladigan yorug* disk hosil qiladi va juda kuchli nurlanishga ega
bo‘ladi. Super massiv Qora tuynukga juda yaqin kelib qolgan yulduzlar parchalanib
ketadi va parchalanish jarayonida o‘zidan juda kuchli nurlanish hosil giladi. Qora
tuynuk atrofida aylanayotgan yulduzlar mavjud bo‘lsa ularning arbitasi orqali qora
tuynuk joylashuv koordinatalarini aniglash mumekin.

Hatto yorug‘lik ham o‘tolmaydigan katta jism haqidagi g‘oyani, ilk bor ingliz
astronom olimi Jon Michell 1784-yil noyabr oyida o‘zining maktubida qisqacha
keltirib o‘tgan. Michellning soddalashtirilgan hisob-kitoblari Qora tuynuk Quyosh
bilan bir xil zichlikka ega bo‘lishi mumkinligini va Quyoshning diametridan 500
baravarga oshirib, yuzasidagi tezlik odatiy yorug‘lik tezligidan yuqori bo‘lishi
mumkinligi ko‘rsatgan. Ko‘p yillar ilgari katta hajmli ammo ko‘rinmas qora
yulduzlarning ko‘zdan g‘oyib bo‘lishi mumkinligi haqidagi fikrlardan qo‘rqishgan
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ammo 19 asr boshlarida yorug‘lik nurining to‘lqinli harakati o‘rganilganidan so‘ng
fikrlar o‘zgardi.

Zamonaviy gravitatsiya nazariyasi, Michellning yulduz yuzasidan to‘g‘ridan-
to‘g‘ri o‘tadigan yorug‘lik nurlari haqidagi nazariyasiga qarshi chigadi. Michellning
nazariyasiga ko‘ra yulduz gravitatsiya tomonidan sekinlashtirilib, to‘xtatiladi va qora
tuynuk yuzasidan tashgariga chigib ketadi. Makon va zamon qora tuynukda shunchalar
o‘zgarib ketganki, yorug‘lik o‘tadigan geodezik chiziq hech gachon Qora tuynuk
yuzasidan chigolmaydi.

1915-yili Albert Eynshteyn o‘zining umumiy nisbat nazariyasini ishlab chiqdi,
unga ko‘ra gravitatsiya yorug‘likka ta’sir o‘tkaza oladi. Bir necha oy o‘tgach, Karl
Shvartsshild Eynshteyn maydon tenglamalariga birhil yechim bergan. Tenglama
yechimi birhil bo‘lishiga qaramay nuqtaviy massa va sferik massa haqida ko‘proq
ma’lumot bera olgan. Tenglamani yechishda Karl Einsteindan ko‘ra ancha farqli
yo‘nalishdan foydalangan, bunga sabab esa FEinstein tenglamada ko‘plab o‘sha
davrlarda tushunilmagan va cheksiz yuza deb garalgan formulalardan foydalangan.

1924-yili Artur Eddington singularlik koordinatalarning yo‘qolganini aniglagan.
1933-yili Jorj Lemetr shvartschild radiusidagi singularlik jismoniy bo‘lmagan
singularlikning kordinatalari ekanligini aniglagan. Arthur Edington 1926-yilgi kitobida
Shvartschild radiusigacha bo‘lgan masofada siqilgan masali yulduz bo‘lishi
mumkinligi hagida sharh bergan. Einstein nazariyasi bizga Betelgeyze kabi
ko‘rinadigan yulduzlarning zichligini to‘g‘ri hisoblash imkonini beradi, chunki "250
million km radiusli yulduzda Quyosh kabi zichlik bo‘lishi mumkin emas.

Foydalanilgan adabiyotlar
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- NASA. Universe Glossary — Hawking Radiation.

- Encyclopaedia Britannica. Black hole. Britannica.com.
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- Event Horizon Telescope Collaboration, 2019, Astrophysical Journal Letters.
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ANNOTATSIYA
Ushbu magolada Gronsfeld shifrlash algoritmi va uning xavfsizligi hagida
umumiy ma’lumot beriladi. Maqoladan asosiy magsad sun’iy neyron tarmoglari
yordamida Gronsfeld shiflrash algoritmini o ‘gitish va yaratilgan modeldan
foydalanib, berilgan giymatlar uchun shifrmatnni aniglash ishlarini olib borishdan
iborat.
Tayanch se‘zlar: Gronsfeld algoritmi, polialfavit, sun’iy neyron tarmoq,

kriptotahlil.

GRONSFELD ENCRYPTION AND ITS TRAINING USING ARTIFICIAL
NEURAL NETWORKS

ABSTRACT
This article provides a general overview of the Gronsfeld encryption algorithm
and its security aspects. The main objective of the article is to train the Gronsfeld
encryption algorithm using artificial neural networks and to use the developed model
to identify the ciphertext for given input values.
Keywords: Gronsfeld algorithm, polyalphabetic, artificial neural network,

cryptanalysis.
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KIRISH

Gronsfled algoritmi polialfavitli almashtirish algoritmi hisoblanadi. U XVII
asrda Germaniyada graf Gronsfeld tomonidan yaratilgan. Bu usulda tanlangan kalit
ochig matn uzunligiga teng bo‘lishi kerak. Agar kalit uzunligi matn uzunligiga teng
bo‘lmasa, teng bo‘lguncha boshidan boshlab takrorlanib yoziladi. Kalit albatta
ragamlardan (0-9) dan tashkil topgan bo‘lishi kerak. Gronsfeld Vijenerdan ba’zi bir
narsalarda farq giladi xolos. Masalan, Vijenerda kalit fagat harflardan iborat bo‘lsa,
Gronsfeldda fagat ragamlardan iborat bo‘ladi.

Kalit va harflarning bog‘liglik jadvali quyida keltirilgan.

A/B|C/ID|IE|F|G H|T|J|KILIMN|OIPIQIR|S|T|UIVIWX|Y| Z
O/A|B|C/D|E|F|G/H|T |J|K|LIM|NIO|P|Q|R|S|T|U|V|W X Y| Z
I|B|C|D/E|F|G|H|I |J|K|LIMNIOIP|Q|R|S|T|IUIVIWX|YZ A
20C|D/E|F|GH|T|J|KILIMNIOIPIQIR|S|TIUVIWX|Y|Z A|B
3IDIE|F|G/H|T |J|KILIMN|OIP|QIR|S|T|U|VIWX|Y|Z|AB|C
4/E|F|GH|T |J|K|LIMN|O|P|QIR|S|T|UIVIWX|Y|Z|AB|C|D
SIFIGIH|T |J|K|{LIM|N|IO|P|QIR|S|T|UV|WX|Y Z|AB|C|IDE
6/GIHI|J|KILIMNO|P|QIRIS|T|IU/VIWX|Y Z|A/B|C|DE|F
7/HT|JIKILIMNIOIP|Q|R|S|IT|IUIVIWX|Y|Z/A/B|C|D|E|F|G
I T{J|KILIMN|IOIP|IQ|R|SIT|IUVIWX|Y|Z|A|B|C/D|E|F|GH
9/JIKILIMN|O|P|QIR|S|T|UVIWX|Y|Z|A|B|C|D|E|F |G H|I

1-jadval. Gronsfeld o‘rin almashtirishni umumiy jadvali

METODOLOGIYA
Gronsfeld shifrlashida quyidagicha ishlaydi.

Har bir ochiq matnning harfi uchun kalitning mos elementi olinadi Harf esa
alifbodagi kalit ragamiga suriladi xuddi Sezar usulidagi kabi. Agar alfavit uzunligidan
oshib ketsa, unda alfavit uzunligiga bo‘lgandagi goldiq olinadi. Ko‘p hollarda alfavit
sifatida ingliz alifbosi tanlangani bois, ko‘pincha 26 ga bo‘lingandagi qoldig‘l olinadi.
Matematik formulasi:

C; = (P; + K;)mod 26

Bu yerda, C-shifrlangan harf indeksi, P-ochiqg matn harfi indeksi, K-kalitdagi

ragam
Misol: Ochiq matn="HELLO”, kalit=32452.
H+3=>K, E+2=>G, L+4=>P, L+5=>Q, O+2=>Q. Shifrmatn: KGPQQ
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Shifrni yechish jarayoni shifrlash jarayoniga teskari jarayon hisoblanib,
Gronsfeldda u quyidagi formula orgali topiladi:
P; = (C; — K;)mod 26
Misol: Shifrmatn — “KGPQQ”, kalit =32452 desak,
K=10, G=6, P=15,Q=16 ekani ma’lum.
Py = (10 —3)mod 26 =7
P, = (6 —2)mod 26 = 4
P, = (15— 4)mod 26 = 11
P, = (16 — 5)mod 26 = 11
P, = (16 — 2)mod 26 = 14
P={7,4,11,11,14} ekanligi topilganidan keyin, alfavitdagi aynan o‘sha belgilar
olinib, ochiq matn topiladi.Ya’ni P="HELLO”.

NATIJALAR
0'qgitish va test yo'qotilishi

0.30 1 —— O'gitish yo'qgotilishi
— Test yo'gotilishi

0.25

0.20

0.15 7

Yo'gotish

0.10 ~

0.05 A

T
0 20 40 60 80 100
Dawr

1-rasm. PyTorch kutubxonasi yordamida olingan yo‘qgotilish giymatlar funksiyasi
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O'quv va nazorat tanlanma aniqligi 0'quv va nazorat tanlanmadagi xatolik

0.030 4 —— 0'quv xatoligi

—— Nazorat xatoligi
0.025

0.020 -

0.015 A

Xatolik

0.010

0.005

—— 0O'quv anigligi
—— Nazorat anigligi

0.000

T T T T T T T T T T T T

0 20 40 60 80 100 0 20 40 60 80 100
0'qgish davri O'qitish davri

2-rasm. TensorFlow kutubxonasi yordamida olingan natijalar. A) Aniglik
giymatlari, B) Yo‘qgotilish giymatlari

Pythonda sun’iy neyron tarmoglar bo‘yicha ishlovchi ikki kutubxona yordamida
olingan natijalar grafigi yuqorida Kkeltirildi. Ikki holatda ham 15000 ta giymat
yaratilgan. Ularning 20% miqdori yoki 3000 tasi test uchun olinadi. Barcha 15 ming ta
element 12 belgi uzunligiga teng giymatdan iborat. Kalit massivlari fagat 0 va 9
orasidagi ragamlardan iborat . Ochigmatn massivlari esa lotin harflaridan tashkil
topgan bo‘ladi. Bu harflar ragamlarga almashtirilib, o‘qitiladi.

1-rasmdagi natijada ko‘rishimiz mumkinki, 100 ta o‘gitish davrida 30 % da O
% ga gadar yo‘qgotilishda tushdi. 2-rasmdagi natijada esa 3 % dan boshlab 0% gacha
tushganiga guvoh bo‘lishimiz mumkin. Yo‘qotilish funksiyasining 0 ga intilishi bu
modelning yaxshi o‘qgitilganidan darak beradi.

Ochig matn "AAAABBBBCCCC" va Kkalit "123432435234" bo‘lganda,
TensorFlow o‘gigan model “CQGVOYLUXYTT” shifrmatnni bashorat qildi. O*gitish
aniqligi: 68.36% va test anigligi 69.17 % ga teng.

MUHOKAMA

Gronsfeld shifri oddiy tuzilishga ega. Matematik formula yordamida berilishini
hisobga oladigan bo‘Isak, unda shifrlashni sun’iy neyron tarmoglardan foydalanmagan
holda ham bajarsa bo‘ladi. Bu nisbatan tezrog va aniqrog ishlaydi. Ammo bizda u
ganday shifrlash algoritmi ekanligi hagida hech ganday ma’lumot bo‘lmasa, ya’ni
bizda fagat dataset bo‘lsa, biz uchun sun’iy neyron tarmoglardan foydalanish qulayroq
hisoblanadi.

Brute Force usulida ( barcha mavjud kalit kombinatsiyalari sinab ko‘rish) 10™
ta kombinatsiya kerak. Bu yerda n kalit uzunligi hisoblanadi. Bizda kalit uzunligi 12
ga teng edi. Demak, bizni shifrmatnni ochish uchun 101 ta kombinatsiya yetarli.
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XULOSA

Gronsdeld shifrlash algoritmi klassik shifrlash algoritmi bo‘lib, zamonaviy
sun’iy neyron tarmoglar yordamida bemalol buzilishi mumkin. Bunday vaziyatda
zamonaviy xavfsizlik tizimlarida undan foydalanish tavsiya etilmasligini ko‘rsatadi.
AES, RSA kabi shifrlash algoritmlarida yuqori darajadagi matematik murakkablik va
tahlil gilish uchun talab gilinadigan juda ulkan hisoblash resurslari talab giluvchi
shifrlash algoritmlari oldida klassik usul hisoblangan Vijener, Sezar yoki Gronsfeld bu
talablarni albatta gondira olmaydi. Shu sababdan, alfavitli shifrlash algoritmlarini fagat
o‘rganish uchun ishlatish mumkin.
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ANNOTATSIYA

Ushbu magolada bulutli operatsion tizimlarning ta’lim, tibbiyot va davlat
xizmatlarida qo ‘llanilishi tahlil qgilinadi. Zamonaviy axborot-kommunikatsiya
texnologiyalari rivoji bilan birga, bulutli hisoblash infratuzilmasi turli sohalarda
samaradorlikni oshirish, xarajatlarni kamaytirish va xizmatlardan foydalanish
qulayligini ta’'minlash imkonini bermoqda. Tadgigot davomida ushbu tizimlarning
imkoniyatlari, afzalliklari hamda ularni joriy etishdagi muammolar o ‘rganiladi.

Kalit se “zlar: bulutli hisoblash, e-Government, xavfsizlik, kiber hujum, HER.

THE APPLICATION OF CLOUD OPERATING SYSTEMS IN EDUCATION,
HEALTHCARE, AND GOVERNMENT SERVICES

ABSTRACT

This article analyzes the use of cloud operating systems in education, healthcare,
and public services. With the development of modern information and communication
technologies, cloud computing infrastructure is enabling increased efficiency, reduced
costs, and the convenience of service access across various sectors. The study examines
the capabilities, advantages, and challenges associated with the implementation of
these systems.

Keywords: cloud computing, e-Government, security, cyber attack, HER.
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KIRISH

So‘nggi yillarda ragamli texnologiyalarning jadal rivojlanishi turli sohalarda
axborot tizimlari va Xxizmatlar infratuzilmasining yangilanishini talab etmoqda.
Xususan, bulutli hisoblash (cloud computing) texnologiyalarining ommalashuvi bilan
bir gqatorda bulutli operatsion tizimlar ham keng go‘llanila boshladi. Bulutli operatsion
tizimlar foydalanuvchilarga istalgan qurilmadan, istalgan joyda ma’lumotlarga Kirish,
hisoblash quvvatidan foydalanish va markazlashtirilgan boshgaruv imkoniyatlarini
tagdim etadi.

Ushbu imkoniyatlar aynigsa ta’lim, tibbiyot va davlat xizmatlari kabi ijtimoiy
ahamiyatga ega sohalarda dolzarb ahamiyat kasb etadi. Ta’lim muassasalarida
masofaviy o‘qitish, elektron darsliklar va resurslar bilan ishlash samaradorligi ortib
borayotgan bo‘lsa, sog‘ligni saglash tizimida elektron tibbiy yozuvlar, telemeditsina
va tahlil natijalariga tezkor kirish kabi xizmatlar rivojlanmoqgda. Davlat idoralari esa
bulutli texnologiyalar orgali fugarolarga ko‘rsatiladigan xizmatlarni soddalashtirish va
avtomatlashtirish imkoniyatiga ega bo‘Imoqda.

USULLAR

Ushbu tadgigotda bulutli operatsion tizimlarning ta’lim, tibbiyot va davlat
xizmatlarida go‘llanilishini o‘rganish uchun sifatli (qualitative) va tahliliy (analytical)
metodlardan foydalanildi. Ma’lumotlar asosan ochig manbalar — ilmiy magolalar,
rasmiy hisobotlar, texnik hujjatlar va davlat portallarida chop etilgan ma’lumotlar
asosida yig‘ildi.

Birinchi bosgichda har bir soha — ta’lim, tibbiyot va davlat xizmatlaridagi
bulutli texnologiyalarni joriy etish tajribalari o‘rganildi va har biriga oid real hayotiy
misollar to‘plandi. Ikkinchi bosqgichda esa turli tizimlar o‘rtasidagi samaradorlik,
funksional imkoniyatlar, xavfsizlik darajasi va xarajatlar jihatidan taggosloviy tahlil
amalga oshirildi.

Bundan tashqari, bulutli operatsion tizimlar (masalan, Google Workspace,
Microsoft Azure, Amazon AWS, Red Hat OpenShift va boshqgalar) orgali tagdim
etilayotgan xizmatlar o‘rganilib, ularning har bir sohadagi muayyan ehtiyojlarga
ganchalik mos kelishi baholandi. Tahlil jarayonida SWOT (kuchli va zaif tomonlar,
imkoniyatlar va tahdidlar) tahlil usulidan ham foydalanildi.

NATIJALAR

Tadgiqgot natijalariga ko‘ra, bulutli operatsion tizimlar uchta asosiy sohada —
ta’lim, tibbiyot va davlat xizmatlarida — sezilarli darajada samaradorlikni oshirishga
xizmat gilayotgani aniglandi.

Ta’lim sohasida, bulutli tizimlar yordamida o‘quv jarayonini masofadan tashkil
etish imkoniyatlari kengaydi. Google Workspace for Education va Microsoft Teams
kabi platformalar orgali onlayn darslar, topshiriglarni avtomatik baholash va elektron
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hujjatlar bilan ishlash jarayonlari soddalashtirildi. Shu bilan birga, o‘gituvchilar va
talabalar o‘rtasidagi alogalar tezkor va samarali tus oldi.

Tibbiyot sohasida esa bulutli operatsion tizimlar orgali bemorlarning tibbiy
tarixini saglash, laboratoriya tahlillarini uzatish va telemeditsina xizmatlarini
ko‘rsatish imkoniyati yaxshilandi. Masalan, ba’zi tibbiyot muassasalarida bulut
asosidagi “Electronic Health Record (EHR)” tizimlari orqali shifokorlar bir vagtning
o‘zida bir nechta bemor ma’lumotlari bilan masofadan ishlay olishmoqgda.

Davlat xizmatlarida bulutli texnologiyalar orgali “ragamli hukumat” (e-
Government) tizimlari rivojlanmoqda. Fugarolarga onlayn xizmat ko‘rsatish, elektron
ariza topshirish, soliq yoki kommunal to‘lovlarni masofadan amalga oshirish kabi
imkoniyatlar yaratilgan. Ba’zi davlatlarda butun boshli idoralar bulutli tizimlarga
o‘tmoqda, bu esa xarajatlarni kamaytirish va xizmatlar sifatini oshirishga olib
kelmogda.

Shuningdek, barcha sohalarda xavfsizlik, shaxsiy ma’lumotlarni himoya qilish
va uzluksiz xizmat ko‘rsatish kabi mezonlar asosida bulutli operatsion tizimlarning
afzalliklari yagqol namoyon bo‘ldi.

SWOT tahlil natijalari:

Kuchli tomonlar (Strengths) Zaif tomonlar (Weaknesses)

— Har ganday joydan kirish imkoniyati — Barqgaror internetga qaramlik

— Resurslarni samarali boshqarish

— Ma’lumotlar xavfsizligi bilan bog‘liq xavotirlar

— Tezkor masshtablash imkoniyati

— Tizimdagi texnik xatoliklar vaqtincha xizmat
uzilishiga olib kelishi mumkin

— Xarajatlarni kamaytirish (infratuzilma,
texnik xizmat)

— Foydalanuvchilarning texnologik savodxonlik
darajasi past bo‘lishi mumkin

— Hamkorlik va masofaviy ishlash qulayligi

— Ba’zi sohalarda huquqiy va me’yoriy hujjatlar
yetarli emas

Imkoniyatlar (Opportunities)

Tahdidlar (Threats)

— Masofaviy ta’lim va telemeditsina
xizmatlarini kengaytirish

— Kiberhujumlar va ma’lumotlar sizib chiqishi
xavfi

— Davlat xizmatlarini raqamlashtirish va
soddalashtirish

— Chet el xizmatlariga texnologik qaramlik

— Innovatsion xizmatlar yaratish (Al, Big
Data integratsiyasi)

— Texnologik infratuzilma kamchiligi yoki
eskirganligi

— Resurslarni tez yangilash va sozlash
imkoniyati

— Mahalliy qonunchilikdagi cheklovlar yoki
noaniqliklar

— Xodimlarni zamonaviy texnologiyalarga
mos tayyorlash imkoniyati

— Tizimlar ishdan chigsa, muhim xizmatlar to‘xtab

golishi mumkin
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MUHOKAMA

Tadgigot natijalari shuni ko‘rsatdiki, bulutli operatsion tizimlar zamonaviy
axborot infratuzilmasining ajralmas gismiga aylanib bormoqda va ularning ta’lim,
tibbiyot hamda davlat xizmatlarida go‘llanilishi katta amaliy ahamiyatga ega. Ushbu
tizimlar foydalanuvchilarga har ganday joydan ma’lumotlarga kirish, real vaqt rejimida
ishlash va resurslarni dinamik tarzda boshgarish imkonini bermoqda.

Ta’lim sohasida bulutli platformalarning joriy etilishi pandemiya sharoitida
masofaviy ta’limni muvaffagiyatli tashkil etishda muhim rol o‘ynadi. Biroq, bu
tizimlardan samarali  foydalanish uchun muassasalarda bargaror internet,
o‘gituvchilarning texnik savodxonligi va maxfiylik masalalariga e’tibor garatish
lozimligi kuzatildi.

Tibbiyotda bulutli operatsion tizimlar bemor ma’lumotlariga tezkor kirish
imkonini yaratsada, maxfiylik va kiberxavfsizlik bilan bog‘liq xavotirlar mavjud. Bu
esa yuqori darajadagi shifrlash, xavfsiz autentifikatsiya va ma’lumotlar zaxira
nusxasini yaratish kabi choralarni talab giladi.

Davlat xizmatlari nugtai nazaridan esa, bulutli tizimlar byurokratik jarayonlarni
soddalashtirish, fugarolarga tezkor xizmat ko‘rsatish va shaffoflikni ta’minlashda
samarali vositaga aylanmoqda. Birog, bu sohada ham tizimga ishonch, axborot
xavfsizligi siyosati va huqugiy me’yorlarning yetarli darajada ishlab chigilishi muhim
omil hisoblanadi.

Umuman olganda, bulutli operatsion tizimlarning imkoniyatlari katta bo‘lishiga
garamay, ularni joriy etishda har bir soha uchun moslashuvchan strategiyalar, xodimlar
tayyorgarligi va texnik infratuzilma yetarliligi kabi omillar hal giluvchi rol o‘ynaydi.

XULOSA

Bulutli operatsion tizimlar bugungi kunda ragamli transformatsiyaning asosiy
omillaridan biri bo‘lib, ularning ta’lim, tibbiyot va davlat xizmatlarida go‘llanilishi
ushbu sohalarda samaradorlikni oshirish, xizmat ko‘rsatish sifatini yaxshilash va
resurslardan ogilona foydalanishga zamin yaratmoqda. Tadgigot davomida ushbu
tizimlar orgali masofaviy ishlash imkoniyatlari kengaygani, ma’lumotlarga tezkor
kirish va ularni markazlashtirilgan boshqarish imkoniyatlari mavjudligi aniglandi.

Shu bilan birga, bulutli tizimlarni joriy etishda ma’lumotlar xavfsizligi, texnik
infratuzilmaning yetarli bo‘lishi va foydalanuvchilarning texnologik savodxonligi kabi
muhim jihatlarga e’tibor garatilishi zarur. Har bir soha o°ziga xos ehtiyoj va talablar
asosida bulutli texnologiyalarni tanlashi va moslashtirishi lozim.

Kelgusida bulutli operatsion tizimlarni yanada kengroq tatbiq etish uchun
mahalliy sharoitga mos texnologik yechimlarni ishlab chigish, xodimlarni o‘qitish va
gonunchilik asoslarini takomillashtirish muhim vazifalardan biridir. Shu tarzda, ushbu
tizimlar ijtimoiy va iqtisodiy rivojlanishga sezilarli hissa qo‘sha oladi.
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QISHLOQ XO‘JALIGIDA RAQAMLI TEXNOLOGIYALARNI QO‘LLASH

Xolmuminova Shahnoza Gulyam qizi,

Qarshi davlat texnika universiteti o‘gituvchisi

Annotatsiya. Mazkur magolada gishloq xo ‘jaligida ragamli texnologiyalarni
joriy etish masalasi ko rib chigiladi. Ragamli texnologiyalar gishlog xo ‘jaligidagi
samaradorlikni oshirish, suv va yer resurslaridan ogilona foydalanish hamda
hosildorlikni ko ‘paytirishga xizmat qilishi tahlil etiladi. Tadgigot natijalariga ko ‘ra,
ragamli texnologiyalarning amaliy qo ‘llanilishi va istigbollari hagida tavsiyalar
berilgan.

Kalit so“zlar. Qishlog xo jaligi, ragamli texnologiyalar, 10T, sun’iy intellekt,
aqlli gishlog xo jaligi, dronlar, monitoring, avtomatlashtirish.

Kirish. Qishlog xo‘jaligi global miqgyosda aholi ozig-ovgat xavfsizligini
ta’minlashning asosiy tarmog‘idir. XXI asrda yer resurslarining kamayishi, iglim
o‘zgarishlari va aholi sonining ko‘payishi gishloq xo‘jaligida yangi texnologiyalarni
joriy etishni zaruratga aylantirdi. An’anaviy qishloq xo‘jaligi usullari ko‘pincha
resurslarning samarali tagsimlanishini ta’minlay olmaydi va ko‘plab yo‘qotishlarga
olib keladi. Shuning uchun ilg‘or texnologiyalarni joriy etish soha samaradorligini
oshirishda muhim omil hisoblanadi.

Ragamli texnologiyalarning rivojlanishi bilan ushbu sohada ingilobiy
o‘zgarishlar yuz bermoqgda. Sun’iy intellekt, 10T (Internet of Things), dronlar, GPS
tizimlari, tahliliy dasturlar va ragamli xaritalar gishloq xo‘jaligini avtomatlashtirish va
samaradorligini oshirishga imkon bermogda. Masalan, sun’iy intellekt orgali
ekinlarning sog‘ligiini  tahlil qilish, o°gitlash va sug‘orish jarayonlarini
optimallashtirish mumkin. 10T texnologiyalari esa real vaqt rejimida yer namligi va
haroratini kuzatishga, natijada suv sarfini kamaytirishga yordam beradi. Shuningdek,
ragamli gishloq xo‘jaligi fermerlarga aniq va to‘g‘ri ma’lumotlar asosida garor gabul
qgilish imkonini beradi. Dronlar yordamida ekin maydonlarini nazorat qilish, zararli
hasharotlarni aniglash va pestitsidlarni aniq joylarga sepish orgali hosildorlikni
oshirish mumekin.
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Aqlli texnologiyalar yordamida yer unumdorligini oshirish, suv resurslarini
tejash va energiya samaradorligini ta’minlash bo‘yicha ko‘plab innovatsion yechimlar
ishlab chigilmoqda. Ushbu maqgolada qishlog xo‘jaligidagi ragamli texnologiyalar
tahlil gilinib, ularning afzalliklari va kelajakdagi istigbollari yoritiladi. Ragamli gishloq
xo‘jaligini rivojlantirish orgali ozig-ovqgat yetishtirish samaradorligini oshirish va
atrof-muhitga yetkaziladigan salbiy ta’sirni kamaytirish mumkin.

Tahliliy gism. Ragamli texnologiyalar va ularning go‘llanilishi.

10T (Internet of Things). 10T sensorlari tuproq namligini, havo haroratini,
o‘g‘itlar miqgdorini nazorat giladi va masofadan monitoring gilish va avtomatik
boshqgarish tizimlarini yaxshilaydi.

Sun’iy intellekt va ma’lumotlar tahlili. Sun’iy intellekt yordamida ekinlar
holatini bashorat gila oladi va mashina o‘rganish algoritmlari yordamida optimal ekish
va sug‘orish rejalari tuza oladi.

\)63, i
n_n'HHH“ %

A
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AT ~

Dronlar va GPS texnologiyalari. Dronlar yordamida ekinlarni nazorat gilish va
hosildorlikni bashorat gilish hamda GPS tizimlari orgali aniq dehgonchilikni
rivojlantirish. GPS bilan boshgariladigan traktorlar va ekish mashinalari va
robotlashtirilgan yig‘im-terim texnikalari va Al asosida ishlaydigan begona o‘tlarni
yo‘gotish tizimlari mavjud bo‘ladi.

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



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 6

ISSN: 2181-3515

Blokcheyn texnologiyalari. Qishlog xo‘jaligi mahsulotlarining izchil
kuzatilishi. Savdo jarayonlarining shaffofligini ta’minlash.

Avtomatlashtirilgan texnikalar. Avtomatlashtirilgan traktorlar va ekish
mashinalari. Robotlashtirilgan yig‘im-terim texnologiyalari.

Muhokama qism. Ragamli texnologiyalar qishloq xo‘jaligida bir qator
muammolarni hal gilishga yordam beradi. Masalan, suv tangisligi muammosini l1oT
sensorlari  yordamida optimallashtirish ~ mumkin. Bundan tashqgari, GPS
texnologiyalaridan foydalanish ekinlarni aniq joylashtirish va hosildorlikni oshirish
imkonini beradi. Dronlar esa gishloq xo‘jaligi maydonlarini tahlil gilishda tezkor va
aniq natijalar tagdim etadi. Birog, bu texnologiyalarning keng joriy etilishi uchun
dastlabki investitsiyalar va texnik bilimlar talab etiladi.

Natijaviy qgism. Tadgigot natijalariga ko‘ra, qishlog xo‘jaligida ragamli
texnologiyalardan foydalanish quyidagi afzalliklarni ta’minlaydi:

« Hosildorlikni oshirish va yo‘qotishlarni kamaytirish.
« Resurslardan samarali foydalanish.

« Ishlab chigarish jarayonlarini avtomatlashtirish.

« Fermerlar uchun operatsion xarajatlarni kamaytirish.
« Yangi bozor imkoniyatlarini yaratish.

Xulosa
Ragamli texnologiyalar qishlog xo‘jaligida sezilarli o‘zgarishlar Kiritish
imkoniyatiga ega. Ular hosildorlikni oshirish, ekinlarni samarali boshgarish va
fermerlar faoliyatini osonlashtirishda muhim rol o‘ynaydi. Kelajakda ushbu
texnologiyalarning jadal rivojlanishi gishlog xo‘jaligida yanada bargaror va samarali
tizimlarni yaratishga yordam beradi.
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31IO0POBBE PABOTAIOILIEI'O HACEJIEHUSA : BIUSAHUE
TPYAOI'OJIN3MA, IINMTAHUA HA XOAY U HEJOCTATKA IBU/XEHUA

Hopmyporosa Kamnia PycianoBna
Crynentka Hamanranckoro I'ocynapcTBeHHOTO YHHBEpCUTETA
naimovakamilal8@gmail.com

AHHOTALIUA

B cospemennom mupe 300posve pabomaioweeo Hacenenus cmMAaiKu8aemcs ¢
PAOOM CEPLE3HBIX B8bI30808, CPEOU KOMOPLIX MPYO020aUIM, HENPABULbHOE NUMAHUE U
Hedocmamok uzuueckoil akmusrnocmu. Tpyoo2onusm, Kak npeopacnoioHCeHHoOCmMb K
Ype3MepHOTl 3aHAMOCMU, NPUBOOUM HE MOJILKO K dIMOYUOHAIbHOMY 8bl2OPAHUIO, HO U
K ¢husuueckum npooremam, maxkum Kaxk Hapyuienue cHd, cmpecc u 3a00J1e6aHusl
cepoeuno-cocyoucmot cucmemvl. Ilumanue nHa xody, xapakmepHoe 05l OQUCHBIX
PAOOMHUKO8 U meX, KMO 8edenm aKMusHbulll 00pa3 JHCU3HU, 4acmo eKadaem 8 ceds
nompeojieHue BblCOKOKAIOPULHOU U MAIONUMAMENTbHOU MUY, YMO He2amueHO
cKazvlgaemcs Ha Memabonume u 0ouwem cocmosHuu 300poswvs. Boobasok k smomy,
HEe0OCmMamox OBUIICEHUs, BbI3GAHHBIU  OJIUMENbHbIM NpebbleaHuem 6 Ccuosuem
NONIOJCeHUU, SBNAEMC OOHOU U3 OCHOBHBIX NPUYUH DPA3GUMUS XPOHUUECKUX
3abonesanuli, makux kax ouabem u oodcupenue. Jlawnas paboma HanpaeieHa Ha
AHAIU3 B3AUMOCEA3U MeNHCOy SMUMU GaKkmopamu u ux eIusHUeM Ha 300P06be
pabomarouje2o HaceaeHus, a MaKHce Ha NOUCK BO3MONICHBIX PeUeHUll U PeKOMEHOAYUll
NnO  YIYYUIEHUIO KAYeCmed JICU3HU U YKPEnIeHuio 300p08bsi COMPYOHUKOB.
Paccmampusaromes kax ¢huzuonoeuneckue, max u ncuxonrocuveckue acnekmaol OaHHOU
npoonemsvl, a MmMakdxmce 3HAYUMOCMb @OPMUPOBAHUS KOPHOPAMUBHOU KYIbMYpb,
cnocobcmayroweri N000ePHCaAHUI0 300P08020 00PA3A HCUZHU.

Knrwuesnvie cnosa: mpydoewzusm, 300p06b€ HACEJIEHUA, ZMHOOMHCZMM}Z, numaxue
HA XOdy, oofcuperue, cmpecc, Kaiecneo JHCU3HU.

THE HEALTH OF THE WORKING POPULATION: THE IMPACT OF
WORKAHOLISM, ON-THE-GO NUTRITION, AND LACK OF EXERCISE.
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ABSTRACT

In the modern world, the health of the working population faces a number of
serious challenges, including workaholism, malnutrition and lack of physical activity.
Workaholism, as a predisposition to excessive employment, leads not only to emotional
burn out, but also to physical problems such as sleep disorders, stress, and diseases of
the cardiovascular system. Eating on the go, typical for office workers and those whole
ad anactive lifestyle, often in volves the consumption of high-calorie and low-
nutritional foods, which negatively affects metabolism and overall health. In addition,
lack of movement caused by prolonged sitting is one of the main causes of the
development of chronic diseases such as diabetes and obesity. This work is aimedat
analyzing the relationship between these factors and their impact on the health of the
working population, as well as at finding possible solutions and recommendations to
improve the quality of life and improve the health of employees. Both the physiological
and psychological aspects of this problem are considered, as well as the importance of
forming a corporate culture conducive to maintaining a healthy lifestyle.

Keywords: workaholism, publichealth, physical inactivity, nutrition on the go,
obesity, stress, quality of life.

BBEAEHUE

AHAJIN3 JIMTEPATYPbBI U METOAOJIOT U

310poBbE PaAbOTAOIIETO HACETEHUS SIBISIETCS (PYHIAMEHTOM 4YE€JIOBEYECKOro
KamuTajaa, KOTOPBIM MpeacTaBisieT coO0oiM (HaKTOp yCTOMYMBOTO 3KOHOMHUYECKOTO
pasButust  ctpanbl. CoCTOSIHUE  370pOBbsi  pPaOOTHHKOB,  BIMSIONICE  Ha
MIPOU3BOJIUTEIILHOCTh TPY/Ia, KaUeCTBO TPYJOBBIX PECYPCOB U JieMOorpaduio CTpaHbl
BIIEJIOM —  BaXHBIM IOKa3aTellb  COUMAIbHO-3KOHOMUYECKOTO  Pa3BUTHS
coBpeMeHHoro oOmectBa. I[loBcenHeBHBIE TPYAOBBIE HArpy3kH, CTPECChl U
CTPEMJIEHHE K KAPbEPHOMY POCTY 3a4acTylO BJIMSIOT Ha KauyeCTBO JKU3HU YEJIOBEKa,
MOPOK/JIasi TAKKE SIBJICHUS, KaK TPYAOT0JIU3M.

BeposiTHOCTh TIOSIBJICHUST MPOOJIEMBI YBEIMYUBACTCS, €CIU YEIOBEK TPYIUTCS
6osbiie 50 yacoB B Henento. Torga y HEro MOSIBISIOTCS TaKUE€ CUMITOMBI, Kak:
arpeCCUBHOCTDB; 000CTPEHUE XPOHUUYECKUX MATOJIOTUI; HEPBHBIE CPBIBBI; YXY/IIICHHUE
OTHOIIIEHUI C POJACTBEHHUKaMH U Apy3bsiMu.[2,3] Korma mnosHOCTBhIO HcYe3aeT
AMOITMOHAJIbHAS YYBCTBUTEIBHOCTH, OOJBHOM TEPEXOAUT HA WHBIEC aTUKTUBHBIC
OOBEKTHl (CIUPTHBIC HAMWTKHU, 3aNpPEIICHHBIE BEIIECTBA, SKCTPUM U T.1I.). DTOT
MOIX0/1 K pab0oTe MOKET IPUBECTH HE TOJIBKO K SMOITMOHAIIBHOMY BBITOPAHUIO, HO U K
CepbE3HBIM IpobsemMaM co 310poBbeM. [locnencTsus Tpyaoroarnsma npu OTCYyTCTBUU
MEJIUIIMHCKON TOMOIIIH: JEMPECCHs; MOBBIIICHHBIM YPOBEHb CTpPECCca; XPOHUYECKas
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yCTaJOCTh; HEOOOCHOBAaHHAs TPEBOKHOCTh; MPOOJEMBI CO CHOM; YMaJOK CHI;
HEYPSIIULIBI B CEMbE; BBICOKHW PHUCK Pa3BUTHUS AJIKOTOJIBHOM WM HApPKOTHYECKOU
3aBucuMocTd. OCHOBHas mpo0OiiemMa IpU JIEYEHWH MATOJOIMM 3aKJIK0YaeTcss B
CJIO)KHOCTH JAMArHOCTUKHM TpyjaoroiusMma. Yamie BcCero mamueHTbl 0OpaiiaroTcs K
Bpauy C >kajo0oil Ha OECCOHHUIly, 3aBUCHUMOCTb OT MEIUKAaMEHTOB, JEIPECCHUIO,
0oJ1eBble olyieHus B cepaue. [Ipu 3ToM OHU HE MOHUMAKOT, YTO BCE UX IPOOIIEMBI —
3TO pe3ysbTaT paboTel B pexume 24/7. Kak TOIbKO Bpad BBIICHUT, YTO MpPUYMHA
IUIOXOTO  CaMOYyBCTBHUS — TPYAOrOJM3M, OH MOJAOMpaeT i OOJBHOTO
WHJVBUTyJIbHBIN KypC Teparnuu.|[2]

JleyeHne TPya0roaM3Ma HaIlpaBJICHO Ha: U3MEHEHHE CAMOOLIEHKH; YCTPAHEHUE
npo0sieM C TICUXUMKOH; BOCCTAHOBJICHHE COLIMAJbHBIX CBsI3€d; YyCTpaHEHHE
MaTOJIOTMYECKOM TATH K paboTe; BRIPaOOTKY MPUBBIUKH OTAbIXaTh.[3] [ToaTOMY BakHO
HaxXoJIUTh OanaHc Mexy paboToii u oTABIXOM. B pesynbrare popmupyercs Tsoxenas
3aBUCUMOCTbh, U30aBUTHCS OT KOTOPOM CaMOCTOSITEIbHO OYEHb CIIOKHO. PerynsipHbie
MepEPBIBBI B padOTe, YIPAXKHEHUSI WM MPOTYJIKU HA CBEXKEM BO3/1yXEe MOTYT ITOMOYb
CHSTh CTPECC W YJIYUYIIUTh CAMOYYBCTBHE. PalmoHallbHOE MIIaHUPOBAaHUE pabOUYEro
BPEMEHHU, JEJIETMPOBaHUE 3a]]a4 U IOCTAaHOBKA MPUOPUTETOB TAK)KE MOTYT COKPATUTh
IIEPErpy3Ky U NPENOTBPATUTh PA3BUTHE TPYIOTOIU3MA.

OBCYXJIEHUE

HecOanancupoBanHoe NMUTaHME W HEAOCTATOK (U3MYECKO AKTHUBHOCTH
CTAHOBSITCSI IPUYMHON MHOKECTBA 3a00JI€BaHMM, OCIA0ISIIOT UMMYHUTET U CHUXKAIOT
o6yt pabdorocnocobHocth. Tpymoroamsm — 310 Oonesnp XXI B., kepTBamu
KOTOPOH CTaHOBATCS MHOTHE COBPEMCHHBIC JIOAW. beIIeHbI pUTM JKH3HU U
OECKOHEYHOE CTpEeMJICHUE VYIYYIIUTh CBOE (DUHAHCOBOE TMOJOXKEHHE 3aCTaBIISICT
MHOTHX paboTarh 0e3 nmepepbiBoB Ha OTABIX.[3] Paboune mapadoHbI TPYIOTOJIUKOB B
pe3yibTaTe BCErJa 3aBEPIIAIOTCS CHIIBHEUIIIUM YMOIIMOHAILHBIM BHITOPAHUEM:PE3KO
CHIKAETCSl TPOJYKTUBHOCTB, IPOSIBISIOTCS COMaTUYeCKUE HEAyTrw (Hampumep,
WHCYJBT WJIM TacTPUT), MPOMaJaeT CEKCyallbHOE BJEYEHHE, YacTO HAYMHAIOTCS
nernpeccun. KpoMe Toro, moBceMeCcTHOE paclpOoCTpaHEHHEe MaJIOMOABMKHOTO 00pa3a
KU3HH, YCYTYOIIsIeMOe TIPUBBIYKON IMUTATHCS HA XOay, (POPMUPYET HOBYIO KYIbTYPY,
rJIe IPUTOTOBJICHUE €/Ibl M BPEMs JJIsS OTHbIXa YXOJAT Ha BTOPOH TutaH. Briepmwie
TEPMHUH «TPYAOrosn3M» B mcuxonoruu nosiswics B 1971 r. [locne BbIxona KHUTH
Vaiina Oytca «McnoBenp Tpynoronuka». OH ONpenenua €ro Kak «HaBI3YMBOE U
HEKOHTPOJIMpYyeMOoe kellaHue padoratb». Camoro auartosa tpyaoronnsMm B MKb-10
HET, HO MHOTJa TICUXUATPhl BKJItoUaroT ero B rpynny F63.8 («Ipyrue pacctpoiicTBa
TIPUBBIYCK W BITHSTHUI).
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PE3IOME

Tpynoroausm — ogxa U3 GopM HEXUMHUYECKON aAIUKIIMU, KOTOPAst 3aKJII0YAETCS
B CYIIIECTBEHHOM JJOMHUHUPOBAHHUH paOOThI HAJ APYTUMHU 00JIACTSIMU KU3HU YEIOBEKA.
Kak u mo0as apyrast 3aBUCUMOCTb, OH HETaTUBHO BJIMSET Ha 3/10pOBbE, pa3pylLlacT
COLIMAJIBHBIE CBSA3HU U J1a’K€ MOXKET IPUBECTHU K JIETAIbHOMY HCX0ny.[3]
HeoOxoaumMo BbIIENATH BpeMsi Ha OTIBIX, (PU3UYECKYIO AKTUBHOCTh, COLIMAJIBHBIC
KOHTaKThI ¥ 32a00Ty 0 CBOEM 3/10pOBbe. PeryisipHble nepepbiBbl B paboTe, yIIpaKHEHUS
WM TIPOTYJKH HAa CBEKEM BO3IyXEe MOTYT IIOMOYb CHATH CTPECC WU YJIYyYIIHUTH
caMO4yBCTBHE. B coBpeMeHHOM Mupe 310pOBbE pabOTAIOIIEr0 HACEICHHS CTAHOBUTCS
BcE Oojiee aKTyalbHONW TeMOH, OCOOEGHHO B YCIIOBHUSIX CTPEMHUTEIBHOTO Pa3BUTHUS
TEXHOJOTMM M M3MEHEHHs o0pasza >KM3HH. DTO Cepbe3Has MaToJIOTus, TpeOyromast
rpaMOTHOrO JjeueHusi. HakoHel, BaXHO OOpaTUTHCS 3a MOMOIIbIO K CHEIUAIUCTY,
€CJId TPYAOrOJU3M HAuMHAET HETaTUBHO BIIMATH HAa (U3MYECKOE M ICUXHYECKOE
3n0poBbe. Ilcuxorepanus, KOHCYJIBTALUU CIIEHUAIACTOB 10 YIIPABIECHUIO CTPECCOM U
PECTPYKTYypH3aLHsl padovero mpoiecca MoryT HoMO4Yb U3MEHUTh OTHOLIEHUE K padoTe
Y Pa3BUTh 3I0POBBIE CTPATErUH YIIPABIECHUS BPEMEHEM U SHEPIUEn. |3 ]

AHAJIN3 JIMTEPATYPbBI U METOAOJIOT U

[lo pesynbraram wuccinenoBanus MexayHapogHoro ©Oropo Tpyma (XVII
Bcemupnblii koHTpecc 1mo 0e30MacHOCTH U THTHEHE TpyJa), IJI0X0e NMUTAHUe Ha
paboTe o0xoauTcss MUPOBOMY cooOIecTBy 20% CHUXEHHUEM MPOU3BOAUTEIHLHOCTH
TpyJAa BCIEICTBUE HEMPABWIHHOTO palldOHAa MUTaHUS OKoJIo 1 MIpa mdrojei B
Pa3BUBAIOIIMXCSA CTpaHaX, HaJU4Usl W30BITOYHOM MacChl Tejla WIM OXUPEHUS Yy
MPUMEPHO €III€ TaKOro K€ KOJWYeCTBa JIUIl, MPOXXWUBAIOIIMX B IPOMBIILICHHO
pa3BUTHIX cTpaHax.[5] B To ke Bpems HCCIEOOBAHME IMHUILEBOIO MOBEICHUS HA
paboueM MecTe TMOKa3ajio, YTO XOpOoIllas OpraHu3alus OOIIECTBEHHOTO MUTAHUS
MOXET TOBBICUTh YPOBEHb MPOU3BOJUTEIBHOCTH, IO3BOJIUT MPEIOTBPATUTD
po0JIeMBbI IePUITUTAa MAKPO- U MUKPOHYTPUEHTOB B pallMOHE, PA3BUTHE XPOHHUUECKUX
3a00JiIeBaHUN, B YACTHOCTU OXHUPEHUS U €ro OCJIOXHEHHM, MpU HHBECTUIUSIX
paboTonaresis, KOMIEHCUPYIOIIUXCS COKpAIIeHUEM JHEH HeTPyA0CIOCOOHOCTH,
OTUIaThl ATUX JIHEH, a Cle0BaTeNIbHO, HEJIOMOIYUYCHHOW NMPUOBLIN U YMEHBIIIEHUEM
YyUCJIa HEeCYACTHBIX CIIy4aeB Ha paboTe.

[Io pmanHeM BcemupHOW OpraHu3anuy  30paBOOXPAHECHUS, XPOHUUYECKUE
HenHpexnmonnsie 3adoneBanus (HU3), daxTtopammu pucka KOTOPBIX SIBISIOTCS
HapylleHus NuTaHus, oOyCIOBIMBAIOT oOKoino 46% 3aboneBaemoct u  60%
CMEpPTHOCTU B mMupe, B ToM uucie A0 30% cMepTHOCTH OT CEepJeYHO-COCYAMCTBIX
3aboneBanuit.[6] M3 38 muH ciaydaeB cmeptu ot HU3 B 2012 r. 16 muH, win 42%,
OBLIN MPEXKIEBPEMEHHBIMU U MOTJIA OBITh TPEIOTBPAIIICHBI.
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OBCYXKJIEHUE

HenpaBujibHoe mMUTAaHHWe JIGKUT B OCHOBE MHOJXKECTBAa NpoOJieM Ha pabodem
MeCTe, TAKUX KaK HEYpaBHOBEIICHHOE HEPBHO-TICUXMYECKOE COCTOSIHUE, CHU)KEHUE
MPOU3BOAUTEIILHOCTH, HapyUIEHUE TEXHUKUW OE€30MacCHOCTH M HEBO3MOXXHOCTb
COXpaHEHUSs 3/10POBbsl pAOOTHUKOB B nepcrnekTuBe.[7] OpraHu3oBaHHOE MUTAHUE HA
paboTe — 3TO OJIUH U3 CIIOCOO0B 0OeceunTh paOOTHUKAM MO KpaitHel Mepe 1, a ipu
MPaBUJILHOM IUIAHUPOBAaHUU M JOCTATOYHOM MAaTE€pUaIbHOM oOOecreyeHun — 3
MTOJTHOIIEHHBIX TIpHEMa U B JeHb. [7] 3m0opoBoe MuTaHue, BKIIIOYass 00ecIeueHne
0€30MacHOCTH ¥ KaueCTBa MHUIIEBBIX MPOTYKTOB, ISl YEJIIOBEKA CTOJIb JK€ BAXKHO, KaK
3alUTa OT XUMUUYECKUX BEIIECTB, HCMOHU3UPYIOIIETO U3TYUYCHUS OT KOMIIBIOTEPA UITU
yma Ha padodem mecte. [lomymnspuszaius onTUMaaIbHOTO MTUTAHUS CIIOCOOCTBYET HE
TOJIbKO TPO(MUIAKTUKE CEPIICUHO-COCYAUCTHIX 3a00JIeBaHMM, caxapHoro nuadera 2
TUIA, HO U IIEJIOTO PAJla OHKOJOTHYECKUX 3a0oJeBaHui. MallonoJBMXKHBIA 00pa3
’KU3HU, B TOM YHUCJIe HA paboTe, 3aMKHYThIE, TUIOXO IPOBETPHUBAEMbIE MPOCTPAHCTBA,
HETPaBWIHLHOE MUTAHKUE HE CIIOCOOCTBYIOT XOPOIIIEMY COCTOSIHUIO 3I0POBBSIL.

B nacTtosmee BpeMs puznueckas Harpy3ka cHu3zmiack npumepHo B 100 pas, mo
CPaBHEHHUIO C MPEABIAYIINM BEKOM.[8] B 3TOM CBSI3U B COXpaHEHUH 310POBbS BAXKHYIO
pOJib JIOJDKHO HWrpaTh COYETAHUE MBIINIEUHOW AKTUBHOCTU W OTHAbIXxa Ha (oHE
palMOHAILHOTO MUTAHUA. [9]

PE3IOME

CtaOuiabHOCTH (DYHKIIMOHAJIBHOTO COCTOSIHUS YEI0BEKa — BAXKHBIN MOKA3aTENb €ro
310poBbid. OHO B 3HAUUTENBHOM MEPE 3aBUCUT OT YPOBHS €r0 JBUTrATEIbHON
akTUBHOCTU. IIpU3HAHO, 4YTO JBH)KEHHUE SBISETCS ECTECTBEHHOU MOTPEOHOCTHIO
opranusma. B xoze pocta yenoBeka ABUKEHUS CHIIBHO CTUMYJIMPYIOT OOMEH BEILIECTB,
YIYYIIAlOT AESITENBHOCTh OPraHoOB, WIPAMOIIMX BAaXXHYIO pPOJIb B aJalTaldd K
MEHSIOIIUMCS YCIIOBUAM Cpefibl. B 3TOM CBs3U B COXpaHEHHUU 370POBbs BAXKHYIO POJIb
JOJDKHO UIpaTh COYETAHME MBIIIEYHOM AaKTUBHOCTM M OTAbIxa Ha (¢oHe
palMOHATILHOTO TUTAHUA. [9]

AHAJIN3 JIUTEPATYPbBI U METOAOJIOT UL

I'mmoamHaMusi — 3TO COCTOSIHHE, KOTOPOE XapaKTEePU3YeTCs HEI0CTaTOYHOM
(M3UYECKON aKTUBHOCTBIO U YMEHBIIICHUEM MBIIIEYHOUN criibl. OCHOBHBIE CUMITTOMBI
TUNOIMHAMUM:  TIOCTOSIHHAs  YCTaJlOCTh U CHIDKEHHE PaboTOCIOCOOHOCTH,
M30BITOYHBIN BEC, 0ECCOHHHMIIA ¥ SMOLIMOHAJIbHAS JIaOMIIBHOCT.

Jledenne 3akirodaeTcsi B TMOCTEIIEHHOM YBEIWYCHUM oOObeMa (U3MUECKHUX
Harpy3o0K, YCTPaHEHHWU JTHOJOTHYECKUX (akTOpoB THmoguHamMuu. [lpm Hamwmuun
MMOKA3aHUM MPOBOJAT METUKAMEHTO3HYIO KOPPEKIUIO. [4]
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OBCYXKJIEHUE

I'mnogmHamMuio Ha3bIBAIOT «00J1€3HbI0 mMUBMJIM3amuuM». Ilo manmaeiM BO3,
Ka)X/Ibld YETBEPTHIN YEJIOBEK Ha TUIAHETE BEJET MAaJOMOJIBMKHBIN 00pa3 ku3Hu. B
CTpaHax C BBICOKUM YPOBHEM JI0XOJ[a TUIIOJAUHAMHUS HaOIroaeTcs y 26% My»K4uH U
35% JKeHIIMH, a B Pa3BUBAIOIIUXCA CTpaHaX 3TOT MoKa3artesib cocTaBisieT 12% u 24%
cooTBeTCTBeHHO. HebOnarompusarHas cutTyarusi cpeau noapoctkoB: 80% pgereil B
Bo3pacte 11-17 ner HegocTatoyHO (pr3nyecku akTUBHBL.. Cpeu NpUYUH CMEPTHOCTU
TUNOIMHAMUST 3aHUMaeT 4 MeCTO, IOCKOJIBKY CIIOCOOCTBYET BO3HHKHOBEHUIO
OTIACHBIX KapIMOJIOTUYECKUX U SHAOKPUHHBIX Ooie3Hel. [4] OTcyTcTBUE PU3NUECKOM
AKTUBHOCTA M TIPEOBIBAHMSI HA CBEXKEM BO3IyXe OOBSCHACTCA JJIMHHBIM PadOduM
JHEM, HaJIMYUEM JIMYHOTO TPAHCIOPTA, YCTaJOCThi0O U crpeccamu.[4] Hekoropsie
npodeccuu CBsI3aHbl ¢ HEOOXOUMOCTBIO IITUTEIHHO MPEObIBATh B OJAHON MO3€: CUMIS
WM cTOsl. BTOpBIM MpOM3BOICTBEHHBIM (DAKTOPOM, CIIOCOOCTBYIOIIMM TUTIOIMHAMHUH,
SBJISIETCS] BEIHYKJICHHOE MOJIOKEHHE, KOTOPOE MPOBOLIUPYET OO B MBIIIIIAX, CIIMHE.
N3-3a mioxoro camMoudyBCTBHUSA JIIOAU H30E€rar0T aKTUBHOTO OTAbIXa B CBOOOJHOE
Bpems. [lpu Tspkenbix 0o0sie3HsX, TPeOyIOMUX COOIMIOICHUS TTOCTEIBLHOIO PEKUMA,
CO3/Ial0TCsl 00bEKTUBHBIC MPUUUHBI JIsl TUnoanHamMuu. [logoOHas cutyanus

BCTPEUACTCSl TOCJIE XUPYPrUYECKUX OIepaldif, KOCTHBIX IEPEIOMOB, KOTa
YEeJIOBEK HE MOXET COBEpIIaTh aKTHBHbIC NBWXKEHUS.[4] boyee MomoBUHBI Cily4yaeB
TUNOJIMHAMUMA OOYCIIOBJICHBI HEMPABWJIBHBIMU TOBEICHUYECKMMHU YCTAaHOBKAMH, a
3a4acTylo U OOBIYHOM JIEHBI0. MHOTHE JIFOM YPE3MEPHO YBIICKAIOTCS COIMATBHBIMU
CEeTSAMH U KOMIBIOTEPHBIMU WIPaMH, MOATOMY MPEANOYUTAIOT MPOBECTH BpeMsl 3a
HCIIOJIb30BaHMEM TaKETOB, HEXKEIIM COBEPIUUTH IEIIYI0 MPOTynKy.[4] TenneHuus
TUMIOJAMHAMUM YacCTO HAOII0aeTCs Cpeau IeTe U moApoCcTKOB. OXUpEeHUe SBIICTCS
OJIHOBPEMEHHO U MPUYUHOU, 1 CUMIITOMOM TUMOJAUHAMUU. JFOI5IM ¢ JIMIIIHUM BECOM
HAMHOTO TpPYJHEE BBIMOIHATh (U3HUECKHE YIPaKHEHHS, MOXTOMY OHHM H30eraroT
JakKe AJIIEMEHTApHON aKTHMBHOCTH (CIIOKOWMHAsI X0Jp0a, CIOPTUBHBIE UTPHI). B cBOIO
ouepe/ib, THUIMOJAMHAMHS CIHOCOOCTBYET YCUJIEHHOMY HAKOIUIGHHUIO JKUPOBBIX
otnoxxenuil.[4] lpu orcyTcTBUM MOTPEOHOCTH B (PU3HUECKUX HArpy3Kax CHUYKAETCS
MBIIIIEYHBI TOHYC, a 3HAUYUT YMEHBIIAETCS BBIHOCIMBOCThH, IOHMKAETCS CHJIa
YeJIoBeKa, YacTO MPUBOMAS K PAa3BUTHIO BEr€TOCOCYJIMCTOM IHUCTOHUM, HAPYIICHUIO
mo0oro Buja oomMeHa BemiecTB. [locTeneHHo runouHaMus BeIeT K HapyIICHUSIM B
pabote KocTeil M cycraBoB. MaeT pa3BUTHE OCTEONOpO3a, OCTEOapTpo3a H
oCcTeOXOHJpo3a. (OueHb HEraTUBHO CKa3bIBA€TCAd TUIOJAWMHAMHUS HACEepJEUHO-
cocynuctoii cucreme. Ha ee ¢one dopmupyroTcs aprepualibHas TUTIEPTOHUS W
uiemMudeckas 0oJie3Hb cepria. [ umoanHaMus yruHeTaeT AbIxarelbHyto cucteMy. OHa
BEJIET K Pa3BUTHIO pssia 3a0osieBaHui JNErkux. KpoMe Toro, runoguHaMusi siBJISE€TCS
4acTO MPUYMHOM JUCPYHKIUH BCEW MUILEBAPUTEIBLHON CHUCTEMBI M OCOOEHHO
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kumeynuka. [10] CormacHo pekomenaarusm BO3, B3pOCIbIM JIIOISIM HEOOXOUMO HE
MeHee 150 MUHYT aKTUBHOCTH B Henelto (ObICTpast Xxoan0a, Oer TpycIioi, TuiaBaHue),
a TaKXKe BBIMOJTHEHUE CHJIOBBIX YIIPAKHCHUH TSl YKPETIIICHUST OOJIBITNX TPYIIT MBIIIIIT
2-3 paza B Heaemo. IIpu Hopmanmuzanuu YpoBHS (U3NYECKOW aKTUBHOCTHU
3HAUUTETFHO CHUYKAETCS PUCK CEPACUYHO-COCYUCTHIX OCIOKHEHHM U KPUTHUYECKUX
COCTOSIHUM.

PE3IOME

Y  manuMeHToB, KOTOphIE COOJIOMAIOT BCE BpadeOHBIE PEKOMCHJIAIINH,
YBEITUYMBACTCS TPOJAOIKUTEIBPHOCTh M YIyUIIaeTCsl Ka4ecTBO KU3HU. [lepBuuHas
npouIakTUKa TUIOAMHAMUU TMpeaycMaTrpuBaeTr OoprOy ¢ daktopamu pucka
(cumsiuas paboTa, OXKHUpPEHUE U JIp.), YMEpPEHHBbIE, HO pEryJispHble (uzndyeckue
Harpy3KHu.

B cBsi3M C BBINIEU3NIOKEHHBIM, KpailHE Ba)XHO pPa3BUBATh KOPIOPATHUBHYIO
KYJIbTYPY, ODUCHTUPOBAHHYIO HA TIO/IIEPKAHUE 310POBb pAOOTHUKOB. DTO BKJIIOYAET
B ce0sl BHEJIPEHUE MPOrPaMM IO YIIPABICHUIO CTPECCOM, OpPraHU3aIluy pabounX MECT
C ydeToM HeoOXoAuMoN (U3MYECKOM AaKTUBHOCTH, a TaKXKe MOIMyJIspU3aIuio
310pOBOTO TUTaHusl B 0pUcHOMU cpese. TonbKOo TaKuM 00pa3oM MOKHO 00€CTICUUTh HE
TOJIBKO TTOBBIIIICHUE MPOU3BOJUTEIHLHOCTHA TPY/a, HO M O0Iee yIy4llIeHHEe KauecTBa
KU3HM paboTammiero HaceneHus. VHBECTUpOBaHHE B 370pPOBbE COTPYIHUKOB
SIBJISIETCSL KJIFOYEBBIM ACIIEKTOM YCHEIIHOW M YCTOMYMBOU KOMITAHUY, HAIIPABIECHHOU

Ha Oynyiuee.
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G‘ARBIY O‘ZBEKISTONNING KARBONAT RIFLI FORMATSIYASI VA
UNING PAYDO BO‘LISHIDA MARJONLARNING AHAMIYATI

Bo‘riyev.S.S
Qarshi davlat unversititi assistenti
burievsardor92@gmail.com

Annotatsiya: G ‘arbiy O Zzbekistonning gidiruv maydonlari kesmalaridan ham
muhim stratigrafik ahamiyatga ega bo‘lgan marjonlar o ‘rganildi. Bular ma’lum
darajada karbonat rifli formatsiyasi va uning paydo bo ‘lishida marjonlarning
ahamiyatini ko ‘rsatib beradi. Shunday qilib, marjonlar kompleksi har tomonlama
o ‘rganilganda va ularning geografik va stratigrafik targalishini boshga joylar bilan
solishtirganda Buxoro-Xivaning neft-gaz gazib olish hududida ham rif hosil bo ‘lgan
vaqt o ‘rta-yuqori oksford va kimerij asriga to ‘g ‘ri keladi.

Kalit sozlar: Marjonlar kompleksi, Tetis dengizi, rif qurilmalari, organogen,
genetik, paleontologik, karbonat, rifogen, biostratigrafik.

Annotation: Corals of significant stratigraphic significance have also been
studied from the incisions of the exploration fields of Western Uzbekistan. These show
to some extent the importance of corals in the carbonate reef formation and its
formation. Thus, when the complex of corals is comprehensively studied and their
geographical and stratigraphic distribution is compared with other places in the oil
and gas production area of Bukhara-Khiva, the time of reef formation also dates back
to the middle-upper Oxford and chimeric ages.

Keywords: Coral complex, Tethys Sea, reef structures, organogenic, genetic,
paleontological, carbonate, rifogenic, biostratigraphic.

Buxoro - Xiva regionidagi karbonat rifli formatsiyasiga taallugli marjonlarning
stratigrafik joylanishi tahlili rifogen gatlamlarini aniqg, ajratishni, ularning yoshini
gat’iy ravishda o‘rta-yuqori oksford va kimerij asriga to‘g‘ri kelishini va ularni yuqori
yura davrida Tetis dengizi qoplagan joylarning gatlamlari bilan taggoslashni tagozo
etadi.

Dengizko‘l ko‘tarilmasidagi karbonat formatsiyasidagi rif qurilmalari va
uglevodorod qatlamlari tadqigi shuni ko‘rsatadiki, ularning tarkibi, yoshi va
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joylashgan maydonlarini aniglash murakkab geologik gidiruv jarayonidir. Shuning
uchun rif chegaralari va organogenli karbonat gatlamlarini genetik tiplarining targalishi
zonalarini aniglash va ularning yoshini belgilab olish muhim iqgtisodiy ahamiyatga
egadir.

Ilgari Hisor tizmasining janubiy-garbiy etaklari kesmalaridagi karbonat
formatsiyasining rif turkumlari yoshi o‘rta-yuqori kellovey, quyi va yugori oksford deb
belgilangan (V.D.llin va boshqalar, 1974).

Buxoro-Xiva yopiq hududlari hududidagi riflarning yoshini aniglash, ularni
Hisor tog‘ining Janubiy-G‘arbiy etaklaridagi riflarga taqgoslash yo‘li bilan olib
borilgan. Natijada, Qorason-Qorabayir (o‘rta-yuqori kellovey), Laylakkon-Qoraqum
(quyi-yuqori oksford) va nihoyat, Kuhitong-Dengizko‘l (yuqori oksford) rif zonalari
ham aniglangan (V.D.llin va boshqgalar, 1976).

Shuni unutmaslik kerakki, Garbiy O‘zbekistonning yopiq hududlaridagi va
Janubiy-G‘arbiy Hisordagi uchta yoshga bo‘lingan rif zonalari paleontologik
ma’lumotlarga aynan to‘g‘ri keladi deb bo‘Imaydi. Chunki, muhim biostratigrafik
ahamiyatga ega bo‘lgan marjonlarning roli hisobga olinmagan.

Shundan so‘ng A.G.lbroximov aniglagan asoslarga binoan va marjonlarni
o‘rganish natijasida Buxoro-Xiva neft-gaz qazib chigarish hududidagi rif turmushi tipi
yugori oksford deb belgilangan (A.G.lbrohimov va S.T.Xusanov, 1980).

Keyingi olib borilgan tadgiqotlar shuni ko‘rsatdiki, marjonlar kompleksi pastki
oksforddan boshlanadi. Chunki hozir oksford yarusi uchga bo‘linadi (Zona yurskoy
sistemm, 1982), Bundan tashgari aniglangan juda ko‘p marjon turlari Qrim, Kavkaz va
G‘arbiy Yevropada kimerij, hattoki titon yarusida targalgan. Shularni inobatga olib,
g ovurdoq rif kompleksidagi asosiy rif quruvchi marjonlardan ayrimlarining geografik
va stratigrafik targalishini ko‘rib chigamiz.

Masalan, Calamophylliopsis flabellum (Michelin) - Ozarbayjonda o‘rta-yuqori
oksford va quyi kimerijda, Gruziyada luzitan-kimerijda, Polshada o‘rta-yuqori
oksfordda, Ruminiyada yuqori oksford - quyi kimerijda, Yugoslaviyada quyi malmda,
Shveysariya va Fransiya rorak - quyi kimerijda, Angliyada "Coral rag" gatlamlarida
uchraydi.

Calamophylliopsis etalloni Kobu - Germaniyada yuqori oksfordda,
Shveysariyada quyi kimerijda, Shimoliy Kavkaz va Chexoslovakiyada yuqori titonda,
Ozarbayjonda ham yugori titonda targalgan. Calamophylliopsis disputabilis (Becker)
- Germaniyada yuqori oksford va quyi kimerijda, Shveysariyada esa kimerij
gatlamlarida uchraydi.

Thecosmilia cartueri Koby - Fransiya va Shveysariyada yuqori Oksford uchun,
Gruziyada esa kimerij uchun xarakterlidir.
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Stylosmilia suevica Becker - Polshada o‘rta-yugori Oksfordda, Ozarbayjonda
esa quyi kimerijda targalgan.

Xullas, yig‘ilgan ma’lumotlardan shu narsa ma’lum bo‘ldiki, ko‘pchilik
marjonlar Hisor tog‘lari Janubiy-G‘arbiy etaklarida va Buxoro-Xiva neft-gaz
havzalaridagi o‘rta-yuqori oksford yotgiziglarida uchraydi.

Masalan, Microsolena fromenteli Koby, Dimor-pharaea expansa Solomko,
Thecosmilia vurguni Babaev, Calamophylliopsis kyrvakarensis Babaev.

Kimerij yarusini asosan karbonat formatsiyaning yuqori qismidagi rifli
oxaktoshlardan olingan marjonlar kompleksi asosida to‘lig tasdiglash mumkin.

Masalan, Schizosmilia koniakensis (Ogilvie) - Yugoslaviyada yugori Oksford -
quyi kimerijda, Polsha va Chexoslovakiyada yuqori titonda uchraydi Diplocoenia
taurica Dampel - Qrimda titondan aniglangan.

Cyathopbora exceisa Koby- Fransiya va Portugaliyada kimerij va titonda
targalgan, Pseudocoenia limbata (Goldfuss) - Gruziya, Ozarbayjon va Qrimda titonda
uchraydi.

Kimerij yarusi karbonat formatsiyasining yugori gismidagi rifli oxaktoshlardan
olingan marjonlar kompleksi asosida o‘rnatildi.

Izlanishlar natijasida Hisor tog‘ining janubiy-garbiy etaklaridagi karbonat rif
formatsiyasi kesmalaridan va Buxoro-Xiva neft-gaz gazib olinayotgan viloyatlardagi
quduglardan olingan kernlardan quyidagi marjonlar aniglandi: Stylosmilia suevica
Becker, Calamopnylliopsis etalloni Koby, S. flabellum Blainv., Thamnasteria
concinna (Goldfuss), Heliocoenia etalloni Koby, Diplocoenia gagarini Babaev, Favia
michelini Edw. et Haime va boshqgalar. Ular Ozarbayjonda, Gruziyada, Germaniya,
Shvesariya va boshga joylarda o‘rta-yuqori oksford-kimerij yotgiziglaridagi rifli
oxaktoshlarda uchraydi.

Buxoro — Xiva regionidagi karbonat rifli formatsiyasidan to‘plangan
marjonlarning targalishi shundan dalolat beradiki, bu yerda hududi Tetis dengizining
boshga joylaridagi kabi o‘rta-yuqori oksford va kimerij asrida rif hosil bo‘lishiga juda
qulay sharoit bo‘lgan.

Xullas, Buxoro — Xiva regionidagi rif kompleksida uchraydigan marjonlar
shundan dalolat beradiki, ular G‘arbiy Yevropada ham asosiy rif quruvchi marjonlar
avlodining (Aplosmilia, Stylosmilia, Calamophyliiopsis, Cyathophora va boshgalar)
vakillari bo‘lishgan.

Yugorida bayon etilganlarni hisobga olib shuni ta’kidlash lozimki, Buxoro-Xiva
neft-gaz gazib olinadigan hududlardagi riflar ham o‘rta-yuqori oksford va kimerijga
tegishlidir.
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Xullas, yuqori yura davri karbonat rifli formatsiyasining marjonlarini o‘rganish
natijasida shu narsa ma’lum bo°‘ldiki, ular juda katta stratigrafik ahnamiyatga ega bo‘lib,
yotqiziqglar yoshini aniglashda va taqgoslashda foydalanish mumkin ekan.
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25-QUYOSH FAOLLASHUVI TSIKLI RIVOJI VA GEOFIZIK
JARAYONLAR TADQIQI

Narzullayev Muxiddin Nasullayevich
Buxoro davlat pedagogika instituti Fizika kafedrasi katta o‘gituvchisi

ANNOTATSIYA: Ushbu tadgiqgot ishida biz quyosh faolligi ona sayyoramizda
kechadigan ko ‘pgina hodisalarga oz ta’sirini ko ‘rsatishini tadqiq qildik.Shu
paytgacha biz fagatgina quyosh hagidagina so‘z yuritib, Quyoshda kechayotgan
o ‘zgarishlar bilan Yerda kechadigan jarayonlarning o ‘zaro alogalari to ‘g ‘risida kam
ma’lumotlarga ega edik. Bu sohada biz mutaxassis bo‘lmasak ham, mutaxassis
olimlarning fikrlarini o°‘rganib va ba’zi bir o zimizning kuzatishlarimiz natijalari
sifatida fikrlarimizni ommalashsak harakat gildik.Aynigsa hozirda kechayotgan 25-
faollashuv tsiklinig cho ‘qgisida turib bu alogadorlikni atroflicha asoslashga harakat
qildik.

Kalit so‘zlar. 25-Quyosh faolligi tsikli, shimoliy-janubiy asimmetriya, dog’
guruhlari miqgdori, magnit bo ‘ronlari, Yer iglimi o ‘zgarishi, Yer biosferasi,
ionosferaviy g ‘alayonlanish, geomagnit dum.

Kirish. Quyosh faolligi Yerda o‘zini quyidagi ikki xil nurlanishlar bilan bildiradi:
elektromagnit ( to‘lqin uzunligi 0,01 A ga teng y gamma nurlardan tortib to km. to‘lgin
uzunlikli radioto‘lginlargacha ) va korpuskulyar (energiyasi yuzdan to million ev. ga
teng va 1 sm?® hajmda bir necha o‘n zarrali zichlikka ega zaryadlangan zarralar ogimi
). Zarralar Yer tomon harakatida bir necha to‘siglarga duch keladilar, ulardan eng
ahamiyatlisi sayyoralararo fazo va Yer yaginidagi magnit maydonidir. Bu maydon
ularga turlicha ta’sir giladi. Elektromagnit nurlanishlar yer atmomsferasining yuqori
gatlamlarigacha hech ganday garshiliksiz yetib keladilar va shu yerda ular yutiladilar
yoki o‘zgartiriladilar.Yer sirtiga esa fagatgina quyosh radiatsiyasining yaqin
ul’trabinafsha va spektrning ko‘rinadigan gqismigina kirib keladi. Bunday tur
nurlanishlarning asosiy ta’sir ob’ekti bu Yerning neytral atmosferasi va radio to‘lginlar
uchun o‘ziga xos oyna bo‘lgan ionosferadir.

Korpuskulyar nurlanishlarga kelganda ular sayyoralararo magnit maydoni va
geomagnit maydonda shunday darajada ta’sirga uchraydilarki, ular yer atmosferasiga
tanib bo‘Imas darajada yetib keladilar. Mana shundan so‘nggina ular ionosfera zarralari
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va yerning neytral atmosferasi bilan ta’sirlashadilar. Yer atmosferasining yuqori
gismlari osongina quyosh faolligiga beriladi va natijada undagi yuz beradigan
o‘zgarishlarni quyosh faolligi indekslari orgali bevosita aniglasa bo‘ladi. Yer
atmosferasining pastki gismi bo‘lgan va yerda ob—havo va iglim o‘zgarishlarining
asosly sababchisi bo‘lgan troposferaga quyosh faolligining ta’siri butunlay boshgacha.
Yaqin vagtlargacha eng obro‘li meterologlar ham quyosh faolligining yerdagi ob-
havoga hech ganday ta’siri yo‘q deb kelganlar. Bu o‘z navbatida quyosh diski bo‘ylab
faol sohalarning harakati yerning ixtiyoriy joyida, xohlagan vaqtda sodir bo‘ladigan
igqlim o‘zgarishlari bilan bog‘ligligi hagidagi nugtai nazarga o‘ziga xos reaksiya qildi.
Bunday tushunchaga asosiy garshi turgan argument bu Yer atmosferasining katta
inertsiyaga egaligi va tashqi ta’sirlardan butunlay ajratilganligi, xususan quyosh
faolligi singari kuchsiz elektromagnit ta’sirlar bunga sezilarli o‘zgarish sodir
gilolmasligi bo‘ldi. Bundan tashgari doimiy alogalarning noturg‘unligi, ba’zan esa
butunlay yo‘gligi ham aniglandi. Shunga garamay Quyosh — troposfera
muammolarini izchil analiz qgilish, quyosh faolligi sayyoramiz atmosferasining pastgi
gismlariga ta’sir gilishi aniglandi.

Quyosh faolligini Yer biosferasiga ta’sirini o‘rganish bundanda qiyin kechdi.
chunki haligacha Quyosh faolligining jonli organizmlar, shuningdek inson organizmi,
hayvonot va o‘simlik dunyosiga ta’siri to‘g‘risida yagona dunyogarash mavjud emas.
Shunga garamasdan keyingi vagtlarda olib borilayotgan kosmik tadgigotlar va
sinchkov kuzatish natijalari Quyosh faolligining biosferaga ta’siri mavjudligini
ko‘rsatmoqgda. Bunday ta’sirlar bevosita yoki ob-havo va iglim o‘zgarishlari bilan
bog‘lig holda sodir bo‘ladi.Nihoyat Yer qarida bo‘ladigan tektonik o‘zgarishlar,
yerning ichki tuzilishidagi o‘zgarishlar ham quyosh faolligi bilan bog‘ligligini
ko‘rsatdi.Mana shu biz yugorida sanab o‘tgan ta’sirlarga asoslanib alohida-alohida
holda quyosh faolligining sayyoramizning turli gismlariga ko‘rsatadigan ta’sirlarini
tadgiqot ishimiza ko‘rib chigamiz.

Metodologiya.

Jarayonni tadqig qilish bir neja bosgichdan iborat bo‘lib har bir bosgichda
ma’lumotlar alohida tadqiq gilinib xulosalar olinadi. Asosiy bosgichlar quyidagilardan
iborat:

1.QUYOSH FAOLLIGI TA’SIRIDA YER ATMOSFERASINING
YUQORI QATLAMLARIDA BO‘LADIGAN O‘ZGARISHLAR.

Dastlab yer atmosferasining yuqori qismiga quyosh elektromagnit
nurlanishlarining ta’siri avvalambor Yer ionosferasiga ko‘rsatiladi. 50 — 60 km.
balanlikdan to bir necha ming km. balandlikkacha ionlar va elektronlar sonining
yetarliligi elektromagnit nurlanishlarning targalishiga to*sqinlik gilish uchun yetarlidir.
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Atmosfera neytral zarralarini quyosh nurlanishlari ionlashtiradi va natijada undagi
elektronlarning zichligi quyoshning gorizontdan balandligiga va 11 — vyillik davrli
quyosh faolligiga, shuningdek sutka vaqti va yil mavsumiga bog‘liq holda o‘zgarib
turadi. Odatda atmosferani to‘rtta gatlamga bo‘ladilar: D,E,F; va F,. D gatlam 50-90
km balandlikda joylashgan bo‘lib, uncha katta bo‘lmagan elektronlar zichligiga va
radioto‘lginlarni yetarlicha yutishi bilan xarakterlanadi. Bu gatlamning ionlanishi
asosan quyosh nurlanishi bilan sodir bo‘ladi. E soha 85 — 140 km balandlik bilan
xarakterlanib, yuqori elektron zichlikka ega ( 5 10%-10% sm - kechqurun va 1 10° — 4
10° sm™ kunduzi ). Bu gatlamning ionlanishi asosan rentgen nurlanishlari ta’sirida
sodir bo‘ladi.

F; gatlamda yozda elektronlar zichligi 2 10° sm 3, gishda esa 4 10° sm™ ga teng va
F, sohada 2 10° sm 2 va 2 10° sm 3. Bu sohalarni to‘lgin uzunliklari 300 dan 910
oralig‘ida bo‘lgan ul’trabinafsha nurlar ionlashtiradi.

E,F; va aynigsa F, sohalarda elektronlar zichligi Vol’fa soni bilan
xarakterlanuvchi quyosh faolligi darajasiga yoki 10,7 sm to‘lgin uzunligidagi quyosh
radionurlanish ogimiga kuchli bog‘lig. Quyosh radionurlanishi 11 yillik quyosh
faolligi siklining minimumdan maksimumga o‘tishida 1,5 — 2 marta, 2,5 — 4 martaga
radioaloga sharoiti ayniqsa gisga va juda uzun to‘lginlarda o‘zgaradi. Bu esa oz

o‘rnida turgsun { _KUA \
radioaloga bilan [* OMY__ .. }
ishlovchi : :

mutaxassislar uchun
amaliy ahamiyatga | =i

ega. 11 yillik quyosh My7, \ CronE
! " Y 2 a0
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nisbatan gisqa
to‘lginlarning,
faollikning minimumi davrida esa nisbatan uzun to‘lginlarning yutuvchi gatlamda
ko‘proq yutilishiga olib keladi. 11 yillik davrning maksimumi vaqtida E gatlamning
pastki chegaralaridan qaytib targaladigan eng uzun to‘lginlarda radioaloga
yaxshilanadi. Chunki bu gatlamda elektronlar zichligining ortishi gatlamning gaytarish
xususiyatini orttiradi(1-chizma).

Quyosh faolligining 11 yillik davri davomida radioaloganing o‘zgarishi bilan
birga Quyosh elektromagnit nurlanishlarining atmosferaning yuqori gatlamlariga
ta’siri natijasida gisga to‘lginli radioaloganing to‘satdan uzilishi ham kuzatiladi. Bu
hodisani hozir ionosferaviy g‘alayonlanish deyiladi. Bu jarayonning boshlag‘ich davri

1-chizma. IONOSFERA OATLAMLARI
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bir necha minutdan bir necha soatgacha davom etadi. lonosferaning to‘satdan
g‘alayonlanishi ionosfera D sohasini ionlanishini orttiradi, bunga asosiy sababchi
guyosh chagnashlaridan kelayotgan to‘lgin uzunligi kichik bo‘lgan rentgen nurlaridir.
Bu holda ionlashishning ortishi uzun va o‘ta uzun to‘lginlar targalishiga ham ta’sir
ko‘rsatiladi va yer atmosferasida momogaldiroglarni yuzaga keltiradigan uzun
radioto‘lginlarning gaytishini kuchaytiradi.

Quyosh korpuskulyar nurlanishlarining atmosferaning yugori gatlamlariga ta’siri
yetarlicha murakkabrog. Quyosh zarralarining ogimi uchta tashkil etuvchiga ega:
birinchidan bu quyosh shamoli zaryadlangan zarralarining ogimi. Ular nisbatan kichik
energiyalar(500 — 2000 ev protonlar uchun, 0,3 — 1 ev elektronlar uchun) va yetarlicha
katta tezliklarga(300 — 600 km/s )ega. Ikkinchidan quyoshning aktiv sohalaridan,
jumladan chagnashlardan kelayotgan zaryadlangan zarralar oqimi. Kuchli
chagnashlardan kelayotgan protonlar energiyasi 20 kev gacha, elektronlarniki esa 10
ev gacha yetadi, tezliklari esa 3000 km/s. Chagnash elektronlari energiyasi esa 10-1000
Mev va tezliklari 10 000 km/s dan to yorug‘lik tezligigacha yetadi. Bunday ogimda
zarralarning zichligi 1 sm® hajmda bir necha yuztani tashkil giladi. Va nihoyat
uchinchidan toj bo‘shliglari bilan bog‘langan rekurrent unipolyar magnit sohalardan
bo‘ladigan zaryadlangan zarralar ogimi. Ularning energiyasi protonlar uchun 5000ev
va elektronlar uchun bir necha eV ga teng, tezliklari esa 1000 km/s va taxminan 1 sm?
hajmda bir necha o‘n zarra zichlikka ega.Ta’kidlash joizki chagnash protonlarigina yer
atmosferasi ichkarisiga kirishga godir. Quyosh korpuskulyar nurlanishining boshga
tashkil etuvchilari Yer magnit maydonida ushlanib golmaslik uchun yetarli energiyaga
ega emaslar, shu sababli yetarli energiyagacha tezlatilganlaridan so‘nggina yer
atmosferasining yuqgori gatlamlariga kirib qoladilar. Yuqori elektr o‘tkazuvchanlikka
ega bo‘lgan , tovush tezligidan katta tezliklarda harakatlanayotgan quyosh zarralari
ogimi geomagnit maydon bilan o‘zaro ta’sirga kirishadi. Bunda ularda induktsiya
elektr toklari yuzaga kelib, ularning magnit maydoni geomagnit maydonni buzadi.
Quyosh shamoli ogimi ichida geomagnit maydonni yo‘qotib, ogim fronti oldida
geomagnit maydonni kuchaytiradi. Natijada Yer oz magnit maydoni bilan ichida
joylashgan bo‘shliq paydo bo‘ladi. Bu bo‘shligga magnitosfra deyiladi.

Magnitosferaning quyoshga garagan chegarasi o‘rtacha 10 -12 Yer radiusiga
teng bo‘ladi. Quyosh shamoli geomagnit maydonini o‘tishda turg‘un ta’sir tolgini
sodir bo‘ladi. Ya’ni plazma va magnit maydonini turli xarakteristikalarini ajratuvchi
fazo chegaralari hosil bo‘ladi. Uning oldidan biror masofada magnitopauza hosil
bo‘lib, 100-200 km qalinlikda magnitosfera xizmatini bajaradi. Quyosh shamolining
geomagnit maydon bilan magnitogidrodinamik o‘zaro ta’siri kuch chiziklarining bir
gismini kunduzgi tomondan kechqurungi tomonga” puflay”di, natijada magnitosfera
dumi, yoki 1000 Yer radiusigacha chuzilgan geomagnit dumni hosil bo‘lishiga olib
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keladi. Bu dumning kuch chiziglari geomagnit ekvatorning ikkala tomonida garama-
garshi yo‘nalishga ega bo‘ladi. Ekvator yaginida ular bir biriga juda yaqin, geomagnit
ekvator yaginida magnit maydon kuchlanganligi nolga yaqin va yo‘nalishi geomagnit
ekvatorga perpendikulyar bo‘lgan neytral gatlam hosil qilib, hatto go‘shilib ketadi.
Kunduzgi tomonning shimoliy va janubiy qutblarida “kunduzgi qutb kaslari”deb
yuritiluvchi yopiq voronkasimon yer galpogchalarini hosil giladi.

Magnitosferaning neytral dumi gatlamida sodir bo‘ladigan jarayonlar avroral
deb ataluvchi hodisalarning butun boshli guruhlarini aniglaydi. Bunday hodisalar
asosan shimoliy va janubiy geomagnit qublar yaqginida avroral ovallarda sodir bo‘ladi.
Bu qutb magnit bo‘ronlari, qutb yog‘ulari va ionosferaviy g‘alayonlanishlardir.
Magnit bo‘ronlari geomagnit g‘alayonlanish bo‘lib 1-2 soat davom etadi, mahalliy vaqt
bilan yarim tunga yaqin hosil bo‘lgan va maydonning tartibsiz o‘zgarishini o‘zida
jamlagan geomagnit maydon gorizontal tashkil etuvchisida namoyon bo‘ladi. Qutb
yog‘dulari yuqori kengliklarda sodir bo‘lib, o‘ziga xos ko‘rinish kasb etadi. Ba’zan
faollikning 11 yillik davri maksimumi vaqtida o‘rta kengliklarda ham bunday
ko‘rinish kuzatiladi. Qutb yog‘dularining ko‘rinishi turli xil bo‘lib, ularni taxminan
to‘rtta sinfga ajratish mumkin:sokin birjinsli yoy yoki yo‘llar, nurlar, dog‘lar yoki aniq
shaklsiz sirtlar, samoning ko‘pgina gismini qoplaydigan bir jinsli yargirashlar.
Magnitosferaviy g‘alayonlanishlar ham yuqorii kengliklarda joylashgan o‘lkalarda
ionosferaviy g‘alayonlanishlarni sodir giladi. Bu magnitosfera dumidagi zarralar
ogimining kirib kelishi natijasida kechqurunlari radioaloganing to‘la yo‘golishida
nomoyon bo‘ladi.

Quyosh shamoli katta tezlikli zarralari ogimining kirib kelishi natijasida sodir
bo‘ladigan avroral hodisalar (magnitosferaviy g‘alayonlanish) janubiy tashkil
etuvchilarga ega bo‘ladi. Natijada geomagnit maydon kuch chiziglarining gayta
go‘shilishi magnitosfera dumiga “ko‘chiriladi” va u yerda ular yaqinlashib , noturg‘un
magnit maydon kuchlanganligini ortishiga olib keladi. Dumda garama - qarshi
yo‘nalgan kuch chiziglarining gayta qo‘shilishi sodir bo‘lib, ular Yer tomonga siljiydi.
Ular o‘zlariga geomagnit dumning plazmatik qobig‘ini to‘ldiruvchi plazmani
ergashtiradilar. Zaryadlangan zarralar yopiq va ochiq kuch chiziglari yo‘nalishida
tezlashib, avroral o‘raga keladilar dumning kuchsiz magnit maydonli sohasidan yopiq
magnitosfera yaginida kuchli sohaga ko‘chishida zarralar teshlashadilar. Juda katta
tezlanishga ega bo‘lgan zarralar yopiq magnitosferani uzib, magnit bo‘ronlari bosh
fazasi vaqgtida geomagnit maydonni kuchsizlanishiga olib keladigan aylanma elektr
tokini yuzaga keltiradi. Avroral bo‘shligda bu zarralar ionosferaning ionlanishini
orttiradilar. Bu ionosferanining o‘tkazuvchanligini keskin orttirib, lonosfera pastki
gatlamlarida radioto‘lginlarning yutilishiga olib keladi. Natijada magnit maydoni Yer
sirtida kuchlanganligi gayd gilinuvchi ionosfera elektr toki hosil bo‘ladi. Mana
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shunday ionosfera pastki gatlamlarida g¢alayonlanishlar va magnit bo‘ronlari sodir
bo‘ladi. Va nihoyat avroral zarralarning havo atom va molekulalari bilan to‘gnashishi
natijasida ularni chagnatadi, ya’ni qutb yog‘dularini hosil giladi.

Shu vagtgacha biz qutb magnit bo‘ronlari hagida so‘zladik. Balki magnit
bo‘ronlari yer sharining barcha gismlarida sodir bo‘lar, fagatgina uning namoyon
bo‘lishi yer sharining turli gismlarida turlicha bo‘ladi. Kichik va o‘rta kengliklarda
oddiyroq xarakter kasb etadi. Bu yerlarda geomagnit maydon gorizontal tashkil
etuvchisining pasayishi sodir bo‘ladi. Bu magnit bo‘ronlarining bosh fazasi bo‘lib ,
so‘ng sekin asta geomagnit maydonni meyor darajasigacha ortishi boshlanib,u bir
necha sutkagacha davom etadi. Kuchli magnit bo‘ronlari vaqtida esa geomagnit
maydon gorizontal tashkil etuvchisining bir necha bor yo‘qolishi sodir bo‘lib, har bir
yo‘qolishning boshlanishi oldingi yo‘qolishning gayta tiklanishi bilan boshlanadi.
Ba’zan geomagnit maydon gorizontal tashkil etuvchisining yo‘qgolishi oldidan uni
ortishi kuzatiladi. Bunday hodisa magnit g‘alayonlanishining tasodifan boshlanishi
deyiladi. Magnit g‘alayonlanishlarining bunday ikki turga bo‘linishi agarda chagnashli
aktiv sohalardan sodir bo‘lgan kuchli magnit bo‘ronlarini alohida va toj bo‘shliglaridan
korpuskulyar nurlanishlar hosil gilgan rekurrent magnit bo‘ronlarini alohida garalsa bu
hodisa yanada anigroq ravshanlashadi. Chagnash magnit bo‘ronlaridan fargli, rekurent
bo‘ronlar bir necha kunli quyosh aylanishlarida 27 — kunli quyosh kalendari
davomiyligi bilan takrorlanadi. Agar Vol’fa soni 11 — vyillik tsiklida birinchi son
maksimal giymatga, ikkinchi maksimal son uning tushish davrida minimum davridan
2-3 yil ilgani kuzatiladi.

Endi quyoshda proton chagnash natijasida undan ajralayotgan nisbatan
energiyasi ortiqrog bo‘lgan protonlarning otilishi yuqgori Yer atmosferasiga ganday
ta’sir ko‘rsatishini ko‘raylik. Bunday zarralar yuqgori kengliklarda gisqga to‘lginli aloga
uchun xavfli bo‘lgan ionosferaning qo‘zg‘alishiga olib keladi. Bu hodisaga qutb
galpoqgchasida yutilish deyiladi. Odatda bunday g‘alayonlanishlar quyoshda kuchli
chagnash sodir bo‘lgandan so‘ng 1-2 sutkadan so‘ng sodir bo‘ladi va uning tiklanishi
10 sutkagshacha davom etadi. Bunday kuchli chagnashlar protonlari garshiliksiz
ionosferaning D gatlamigacha o‘tib, bu yerda zarralarning to‘gnashish chastotalari
yugori bo‘ladi, shu sohada radioto‘lginlar yutilishi ortadi. Natijada radioto‘lginlar
intensivligi pasayadi va gatlamning qizishi ortadi. Qutb qalpogchasida yutilish,
shimoliy muz okeani va Antarktida ustida gisga to‘lginlarda radioaloganing to‘la
uzilishiga olib keladi.

2.QUYOSH FAOLLIGINING TROPOSFERAGA TA’SIRI: Quyosh faolligining yer
atmosferasining yuqori gatlamlariga ko‘rsatadigan ta’sirlari to‘la anig namoyon bo‘lsa,
uning atmosferaning pastki gatlamlariga ko‘rsatadigan ta’sirlari yetarlicha giyinroq
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ko‘rinadi. Bunga sabab quyosh faolligining troposferadagi jarayonlarga ta’siri juda
kam kuzatiladigan jarayon bo‘lib, bunday hodisalar katta energiyali quyosh protonlari
yer atmosferasi ichkarisiga o‘tgandagina sodir bo‘ladi. Umuman olganda uning ta’siri
atmosferaning yuqori gatlami orgali amalga oshiriladi, gaysiki troposfera unda sodir
bo‘ladigan turg‘un hodisalarga o°‘rganib golgan bo‘lib, uni bu holatdan chigarish uchun
kattagina kuch kerak bo‘ladi. Buning natijasida go‘lga Kiritiladigan samara ham
atmosferaning yuqori qatlamlarida kuzatiladigan hodisalarga nisbatan oddiyroq
bo‘ladi. Aynigsa korpuskulyar quyosh nurlanishlari sodir giladigan faollik ta’siridagi
g‘alayonlanishlar ham , yerning turli yerlarida turlicha natijalarni beradi va ularning
xarakteri vaqt bo‘yicha va yil mavsumiga ko‘ra o‘zgaradi.

Quyosh faolligining atmosferaning pastki gatlamlariga ko‘rsatadigan sezilarli
ta’sirliridan biri bu troposferadagi umumiy tsirkulyatsiyaga ko‘rsatiladigan ta’sirlardir.
Bu ta’sirlar asosan turli tsikllar fazalariga bog‘liq holda tsirkulyatsiya jadalligining
o‘zgarishida seziladi. Aynigsa bunday o‘zgarishlar 11- yillik davrning maksimumi
chog‘ida kuchayadi. Bunday hodisalardan eng ko‘p o‘rganilgani quyosh faolligi
natijasida tsiklonlarning chuqurlashuvi va antitsiklonlarning kuchayishidir. Quyosh
faolligi darajasining o‘zgarishi asosiy meterologik elementlarning: harorat, bosim,
momogaldiroglar soni, har xil yog‘ingarchiliklar va ular bilan bog‘liq gidrologik
hodisalar: daryo va ko‘llar sathining o‘zgarishi, yer osti suvlari, sho‘rlanganligi,
okeanlarning muzlashi, daraxtlardagi halgalar soni, va hokazo shunga o‘xshashlar
o‘zgarishiga olib keladi.

Yer sharining ba’zi yerlarida iglim o°zgarishlarini o‘rganish ko‘rsatadiki
faollikning 11 yillik davri havo harorati, bosimi va turli xil yog‘ingarchiliklarga sabab
bo‘lar ekan. Ammo yerning boshga bir gismlarida 22 yillik davr sezilarligina ta’sir
ko‘rsatadi. Masalan: Qozog‘istonda sodir bo‘ladigan qurg‘oqchilik faollikning 11
yillik davriga to‘g‘ri kelsa, Shimoliy Amerikada 22 vyillik davrga to‘g‘ri keladi.
Troposferik jarayonlardagi 22 vyillik davrni 11 vyillik davrning juft tushishlari
kuzatiladigan kuchli rekurrent magnit g‘alayonlanishlarga bog‘liq holda garash
mumkin. Yoki toq tsikllar maksimumi yaginida kuchli chagnash go‘zg‘alishlari bilan
bog‘liglikda garash mumkin. Shuning uchun 11 vyillik davrda troposferada
kuzatilmagan biror bir hodisa faollik bilan uning bog‘lig emasligidan dalolat
berolmaydi. Ba’zi bir rayonlarda faollikning 5-6 vyillik davrida magnit
g‘alayonlanishlari kuzatiladi. Bu davr asosan geomagnit g‘alayonlanishning yuqori
darajasiga to‘g‘ri keladi. Sayyoramizda iglim o‘zgarishlari aynigsa faollikning 80 — 90
yillik davrida juda sezilarli bo‘lib goladi.
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NATIJALAR:2024 yil Vol’fa sonlarida Quyosh faolligining o°zgarish

oylar |1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |O4t
yillik

Vol’fa | 92, | 114, | 106, | 136, | 144, | 154, | 188, | 199, | 147, | 158, | 145,4 | 131,4 | 143,17
soni

03 |72 (45 |68 |77 |06 |67 |87 |77 |33

2024 yil Quyosh faolligi eng yuqori bo‘lgan avgust oyida Toshkent shaxrida havo
haroratining o‘zgarishi.
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haroratining o‘zgarishi
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3.XULOSA VA MUNOZARA

1. 25-tsiklda 24-tsiklga garaganda 1,5 baravar ko‘p dog‘lar guruhlari paydo bo‘ldi,
shu jumladan alohida (oz sonli) kattra guruhlari gqayd etildi maydoni (1000 m.d. p.).

2. Belgilangan davrda dog‘larning faol guruhlari ulushi 54 % ni tashkil etdi (24-
tsiklda — 48 %). 25-tsiklda barcha sinflarning 2834 ta portlashi gayd etilgan, bu esa
24-tsikldagi (1532) o‘xshash ko‘rsatkichdan 1,8 baravar ko‘p. Tsiklning dastlabki ikki
yilining natijalariga ko‘ra, bu ko‘rsatkich yanada sezilarli darajada farq qildi- 2,8
baravar. 25-tsiklda uch yil davomida umumiy chagnash-indeks 134.05 giymatiga yetdi,
bu 24-tsikl uchun mos keladigan ko‘rsatkichdan 1,5 baravar ko‘p (88.81). 25-tsiklda X
sinfidagi to‘qgizta chagnash kuzatildi (24-tsiklda ushbu bosgichda 8 ta bunday
chagnash bo‘lgan), ammo M sinfidagi chagnashlar 24 - ga garaganda 1,6 baravar ko‘p-
215 ga nisbatan 132.

3. M va X sinflarining 24-tsikldagi umumiy chagnash hodisalarining ulushi 9.1%
ni tashkil etdi (dastlabki ikki yil ichida - 11.5 %), 25-tsiklda -7.9 % (birinchi ikki yil
ichida atigi 5,7 %). Ko‘rinib turibdiki, farglar 25-tsiklda 24-tsiklga nisbatan odatda
fagat zaif chagnashlarni keltirib chigarishi mumkin bo‘lgan kichik maydonli dog‘lar
guruhlari sonining nisbiy o‘sishi bilan bog‘lig.

4. 25-tsikldagi dog‘lar joylashuvining shimoli-janubiy assimetriyasi tsikining
o‘sish bosgichi rivojlanishi bilan kamayadi. Biroq, ushbu bosgichda butun tsikl uchun
ushbu parametr hagida gapirish hali ham giyin. 2023 yil boshiga kelib, 24-tsikldagi
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holatga o‘xshash faollikning kuchli shimoli-janubiy assimetriyasi bilan bog*lig bo‘lgan
tsiklning kelajakdagi ikki vertikagirraligini ko‘rsatadigan ma’lumotlar yo‘q.

5. Hozirgi SWPC NOAA prognoziga ko‘ra
[https://Iwww.swpc.noaa.gov/products/solar-cycleprogression], 10.03.2023 yil
holatiga ko‘ra, tsiklning maksimal darajasida tekislangan oylik Vol’rifa soni 115.3 ga
yetishi kutilgan edi (24-tsiklda 116 ta edi). Biroq, faolligi dinamikasini hisobga olgan
holda, 25-tsiklning balandligi 24-chi balandlikdan sezilarli darajada oshishi mumkin.
Mualliflarning fikriga ko‘ra, ushbu birliklarda u 140-150 ga etishi mumkin. Hozirgi
25-tsikl allagachon eng kichik va eng katta dog‘lar guruhlarini sezilarli darajada
ko‘proq namoyish etadi. Shunga o‘xshash o‘zgarishlar chagnashlarning targalishiga
ham tegishli: eng zaif va kuchli hodisalar sonining ko‘payishi kuzatilmoqda.
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ARDUINO UNO
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Namangan Davlat
Universiteti matematika fakulteti amaliy matematika
(sohalar bo‘yicha) yo‘nalishi 2-kurs magistranti
E-mail: unarboyevOl@mail.ru

Annotatsiya: Arduinoning keng targalgan turi: Arduino Uno to ‘grisida fikr
yuritilgan.

Kalit so‘zlar: Mikrokontrollerlar, Arduino, Arduino Uno, Arduino Mega,
ATmega8U2, USB, RESET.

Arduino muhiti dasturiy ta’minot yoki elektronika tajribasiga ega bo‘lmagan
yangi boshlanuvchilar uchun qulay foydalanish uchun mo‘ljallangan. Masalan, siz
RFID tizimi orqgali yoki oddiy ragamli parol qurilmasini yasash orgali eshigingizga qulf
go‘yishingiz yoki xonangizga kimdir kirganligini aniglashda ishlatiluvchi qurilmalarni
va yana oddiy haroratni o‘lchovchi kabi qurilmalarni yasashingiz mumkin. Aslida
Arduino sotuv markasi bo‘lib, uning tarkibiga Arduino Uno, Arduino Mega, Arduino
Pro, Arduino Ethernet, Arduino Nano, Arduino Robot, Arduino Due kabi turlari kiradi.
Bularning bir-biridan fargi, qo‘llash mumkin bo‘lgan imkoniyatlaridadir. Masalan
Adruino Uno kichik proyektlar, ko‘p bo‘lmagan modullarni boshgarish mumkin.
Arduino Megada esa Arduino Uno ga nisbatan ancha ko‘p modullarni boshgara olish
imkoniyatiga ega.

1.1 Arduino Mega 1.2 Arduino Uno
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Endi gaysi platadan foydalanamiz degan savolga kelsak, biz Arduino Uno
platasidan foydalanamiz. Sababi u juda ixcham, qulay va ko‘plab funksiyalarni bajara
oladi.

Arduino Uno — bu ATmega328 mikrokontrolleriga asoslangan qurilma. U

mikrokontroller bilan qulay ishlash uchun kerak bo‘lgan hamma narsani o‘z ichiga
oladi: 14 ragamli kirish/chigish (ulardan 6 tasi PWM chiqishi sifatida ishlatilishi
mumkin), 6 ta analog kirish, 16 MGts kristalli resonator, USB ulagichi, quvvat ulagichi
va reset tugmasi. Qurilma bilan ishlashni boshlash uchun AC/DC adapter yoki
batareyalardan quvvatni ta’minlash yoki USB kabeli yordamida kompyuterga ulash
kifoya.

Barcha oldingi Arduino platalaridan fargli o‘laroq, Uno USB-UART interfeysi
konvertori sifatida FTDI chipi o‘rniga ATmegal6U2 mikrokontrollerida (R2
versiyasidan oldin ATmega8U?2) foydalanadi.

Arduino Uno versiyasi R2 platasida gayta yuklashni yangilash jarayonini
soddalashtirish uchun 8U2 mikrokontrollerning HWB chizig‘ini yerga tortadigan
resistor qo‘shildi.

R3 taxtasidagi o‘zgarishlar quyida keltirilgan:

e Pinout 1.0: SDA va SCL chigishlari go‘shilgan(AREF pining yonida),
shuningdek, RESET pinining yonida joylashgan ikkita yangi pin. Birinchisi —
IOREF — kengaytirish platalarini Arduino ish kuchlanishiga moslashtirishga
Imkon beradi. Ushbu chigish AVR mikrokontrollerlari asosidagi 5V Arduino va
3.3V Arduino Due platalari bilan kengaytirish platalarining muvofigligi uchun
mo‘ljallangan. Ikkinchi chigish hech narsaga ulanmagan va kelajakdagi
maqsadlar uchun ajratilgan.

e Qayta tiklash(RESET) davrining shovginga garshi xususiyatlari yaxshilandi

e ATmega8U2 mikrokontrolleri ATmegal6U2 bilan almashtirildi.

“Uno” (italyancha — “bir”) Arduino 1.0 yaqinlashib kelayotgan relizi sharafiga

nomlangan. Arduino 1.0 bilan birgalikda ushbu qurilmalar Arduinoning asosiy
versiyalari bo‘ladi. Uno — Arduino platformasining mos yozuvlar modeli va USB

platalari seriyasining oxirgisi:
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Microcontroller ATmega328P
Operating Volt. 5V
Input Volt. (recommended) 7-12V
Input Volt. (limit) 6-20V
Digital I/O Pins 14 (6 PWM output)
PWM Digital I/O Pins 6
Analog Input Pins 6
DC Current per 1/0 Pin 20 mA
DC Current for 3.3V Pin 50 mA
Flash Memory 32 KB (ATmega328P) of which 0.5 KB
used by bootloader
SRAM 2 KB (ATmega328P)
EEPROM 1 KB (ATmega328P)
Clock Speed 16 MHz
LED_BUILTIN 13
Length 68.6 mm
Width 53.4 mm

Arduino loyiha fayllarida ATmega8, 168 yoki 328 mikrokontrollerlari paydo
bo‘lishi mumkin, masalan, ATmega328 mikrokontrolleri so‘nggi modellarda
go‘llaniladi, ammo diagrammada ATmega8 mikrokontrolleri ko‘rsatilishi mumkin. Bu
xato emas, chunki barcha uchta mikrosxemalar chigish nugtai nazaridan bir-biriga
to‘lig mos keladi.

Arduino Uno kompyuter, boshga Arduino yoki boshga mikrokontrollerlar
bilan aloga qgilish uchun bir gator imkoniyatlarni taqdim etadi. ATmega328 ragamli
pinlar O(RX) va 1(TX) orqgali ketma-ket aloga o‘rnatish imkonini beruvchi UART
gabul qiluvchiga ega. Bortdagi ATmegal6U2 mikrokontrolleri ushbu gabul
giluvchining kompyuterning USB portiga ulanishni ta’minlaydi va kompyuterga
ulanganda Arduinoni virtual sifatida aniglash imonini beradi. 16U2 mikrochipining
dasturiy ta’minoti standart USB-COM drayverlaridan foydalanadi, shuning uchun
tashqi drayverlarni o‘rnatish talab gilinmaydi. Windows platformasida fagat tegishli
Anf fayli talab gilinadi. Arduino dasturiy paketi Arduinoga oddiy matnli ma’lumotlar
USB-UART konvertor chipi orgali uzatilganda, platadagi RX va TX ledlari miltillaydi.

Xulosa qilib aytadigan bo‘lsak, Arduino elektron dizayneri electron
qurilmalarni jadal rivojlantirish uchun qulay platformadir. U C/C++ asosidagi maxsus
dasturlash tilida dasturlashtirilgan. Yaratilgan algoritmning ishlashini jismoniy
qurilmada visual tarzda tekshirish mumkin. Bu ta’lim jarayonining eng muhim
shartidir. Dastur yozgan talabalar natijalarini darhol ko‘rishadi. Dars davomida va
materialni o‘rganishda mashg‘ulotlarning amaliy yo‘nalishini belgilash juda
muhimdir. Arduino Uno esa bu borada bizga ulkan yordam beradi.
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TASVIRNI O‘LCHAMINI O*ZGARTIRISH VA UNING SIFATIGA TA’SIRI
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Annotatsiya: Ushbu maqolada tasvirni o ‘lchamini o zgartirishning turli
metodlari va ularning tasvir sifatiga ta’siri tahlil gilingan. Magolada tasvirni
o ‘lchamini o ‘zgartirishda ishlatiladigan asosiy metodlar, jumladan, Nearest Neighbor
(NN), Bilinear interpolatsiya va Bicubic interpolatsiya metodlari ko ‘rib chigiladi. Har
bir metodning afzalliklari va kamchiliklari tahlil gilinib, metodlarning tasvir sifatiga,
aynigsa, kattalashtirilgan tasvirlar bilan bog‘lig ta’siri muhokama qilinadi.
Shuningdek, tasvirni o ‘Ichamini o zgartirishning samarali metodlarini tanlashda
e tiborga olinishi kerak bo‘lgan asosiy omillar, masalan, hisoblash tezligi va
natijaning sifat darajasi ko ‘rib chigilgan. Ushbu maqola tasvirni gayta ishlashda eng
optimal metodlarni tanlashga yordam beradi va bu sohadagi ilmiy tadgigotlarni
rivojlantirishga hissa qo ‘shadi.

Kalit so‘zlar: tasvirni o‘lchamini o zgartirish, interpolatsiya metodlari, NN
interpolatsiya, bilinear interpolatsiya, bicubic interpolatsiya, tasvir sifati.

N3MEHEHUE PASMEPA N30BPAKEHUA U ET'O BJIMSAHUE HA
KAYECTBO

Aunomayuna: B OauHOU cmamve aHATUBUPYIOMCA  PA3IUYHbIE MEmOObl
UBMeHeHUus  pasmepa  U300padiceHuss U UX  GIUAHUEe HA e20  Kauiecmeo.
Paccmampuearomes ocnosHvle Memoobl macuimaduposanus uz00paxcerull, maxue
kak Oauxcatuwui coceo (Nearest Neighbor, NN), 6uaunetinas ummepnonsyus u
OuKybuueckas UHMepnonaAYus. AHAnU3UpYIOmcs npeumyujecmeda u HeoOCmamKu
Kaxic0020 Memooa, a makxaice ux GuusHUe Ha Kauecmeo Uu3oopaxtceHutl, 0cobeHHo npu
yeenuuenuu pazmepa. Kpome mozo, oocyscoaromes kurouegvie hakmopwvi, KOmopwie
cedyem yuumvléams Npu blOOpe ONMUMATLHO20 Memood U3SMEHEeHUsl pasmepa
u3obpasicenus, makue KaKk cKOpoCms 8bIYUCIEHUL U YPOBEHb KAYeCmEa pe3yibmama.
Jlannass paboma cnocobcmeyem 6vibopy Hauboniee IPhekmusHblx Memooos
0Opabomku u300padicerull U GHOCUM 6KIAO 8 pa3sumue UCCie008aHuli 8 OAHHOU
obacmu.

Kntouesvie cnosa: usmenenue pazmepa uzoopaxiceHus, memoovbl UHMepnoIayul,
unmepnoaayus Oaudcatiuleco coceoqa, OUNUHEUHAs UHMEPNoaayus, OuKyoudecKas
UHMEePNONIAYUS, KA4eCEo U300padiceHusl.
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IMAGE RESIZING AND ITS IMPACT ON QUALITY

Abstract: This article analyzes various image resizing methods and their impact
on image quality. The primary resizing techniques, including Nearest Neighbor (NN)
interpolation, Bilinear interpolation, and Bicubic interpolation, are examined. The
advantages and disadvantages of each method, as well as their effect on image quality,
particularly when enlarging images, are discussed. Additionally, key factors to
consider when selecting the most effective resizing method, such as computational
speed and output quality, are reviewed. This study contributes to the selection of
optimal image processing methods and supports further research in this field.

Keywords: image resizing, interpolation methods, nearest neighbor interpolation,

bilinear interpolation, bicubic interpolation, image quality.

1. KIRISH

Ragamli tasvirlarni qgayta ishlash zamonaviy kompyuter texnologiyalarining
muhim yo‘nalishlaridan biri hisoblanadi. Tasvirlarni o‘lchamini ozgartirish (scaling)
— bu tasvirni kattalashtirish yoki kichiklashtirish orgali uning hajmini moslashtirish
jarayoni bo‘lib, u kompyuter grafikasi, tibbiy tasvirlarni tahlil gilish, sun’iy intellekt
va boshqa ko‘plab sohalarda go‘llaniladi.

Tasvirni o‘lchamini o‘zgartirishda asosiy muammo sifatning yo‘qgolishidir.
Aynigsa, tasvirni kattalashtirish jarayonida aniqglikning pasayishi, konturlarni
xiralashishi va ranglar orasidagi o‘tishlarning buzilishi kuzatiladi. Shu sababli, turli
interpolatsiya metodlari go‘llanilib, o‘lcham o‘zgarishiga mos holda sifatni iloji
boricha saglab golish magsad gilinadi.

Ushbu magolada tasvirlarni o‘lchamini o‘zgartirish usullari, ularning afzallik va
kamchiliklari, hamda tasvir sifatiga ta’siri tahlil gilinadi. Magolada Nearest Neighbor,
Bilinear va Bicubic interpolatsiya metodlari ko‘rib chiqilib, ularning ishlash
tamoyillari va natijalari taqgoslanadi. Tadgiqot natijalari tasvirlarni gayta ishlash
jarayonida eng samarali usulni tanlashga yordam beradi va sohadagi ilmiy izlanishlarga
hissa go‘shadi.

2. ASOSIY QISM

2.1 Tasvir o‘lchamini o‘zgartirishning asosiy usullari

Tasvirning o‘lchamini o‘zgartirishda turli interpolatsiya usullari go‘llaniladi.
Ushbu usullar tasvirning yangi piksellarini hisoblash va moslashtirishga asoslangan
bo‘lib, har biri o‘ziga xos yondashuvga ega. Eng keng targalgan usullar quyidagilardan
iborat:

« Nearest Neighbor interpolatsiyasi — Eng sodda usul bo‘lib, har bir yangi piksel
eng yagin go‘shni pikselning giymatini oladi. Bu usul tezkor ishlaydi, biroq tasvir
sifatini pasaytiradi va "blok" effektini yuzaga keltiradi.
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« Bilinear interpolatsiyasi — To‘rtta qo‘shni pikselning og‘irlangan o‘rtacha
giymatini hisoblab chigadi. Bu usul sifat jihatdan yaxshiroq bo‘lsa-da, ba’zan
tasvirning xiralashishiga sabab bo‘lishi mumkin.

. Bicubic interpolatsiyasi — 16 ta go‘shni pikselning og‘irlangan o‘rtacha
giymatini hisoblab, tasvirning yumshoqgroq va anigroqg chigishini ta’minlaydi. Bu usul
hisoblash resurslarini ko‘proq talab giladi, lekin sifat nuqtayi nazaridan samaraliroqg.

2.2 Tasvirni kattalashtirish va uning sifatga ta’siri

Tasvirni kattalashtirishda piksellar soni ko‘paytiriladi, ammo yangi piksellar
mavjud ma’lumotlar asosida hisoblanadi. Shu sababli, ma’lumotlarning
yetishmovchiligi natijasida sifat yo‘golishi kuzatiladi. Quyidagi muammolar yuzaga
kelishi mumkin:

« Piksellashtirish (Pixelation) — Agar Nearest Neighbor interpolatsiyasi
ishlatilsa, katta piksellar ko‘rinib goladi va tasvir sifati sezilarli darajada pasayadi.

« Xiralashish (Blurring) — Bilinear va Bicubic interpolatsiyalaridan
foydalanilganda tasvir yumshoqgroq chigadi, lekin keskinlik pasayadi.

. Artefaktlar va halga effektlari — Ayrim interpolatsiya metodlari tasvirning
rang o‘tish joylarida sun’iy effektlar paydo bo‘lishiga olib kelishi mumkin.

2.3 Tasvirni kichiklashtirish va uning xususiyatlari

Tasvirni kichiklashtirishda aksincha, piksellar soni kamaytiriladi va ortiqcha
ma’lumot yo‘qotiladi. Bu jarayonda muhim detallar saglanib qolishi lozim.
Kichiklashtirishda quyidagi muammolar yuzaga kelishi mumkin:

. Tasvirni ifodalash anigligining pasayishi — Agar katta o‘lchamli tasvir
Kichraytirilsa, ba’zi kichik detallar yo*qolib ketishi mumkin.

« Aliasing effekti — No‘to‘g‘ri o‘lcham o‘zgartirish natijasida tasvirda tartibsiz
chiziglar yoki nagshlar paydo bo‘lishi mumkin.

« Ranglarning yo‘qolishi — Ayrim interpolatsiya usullari tasvirdagi ranglarning
o‘zgarishiga olib kelishi mumkin.

2.4 MATLAB muhitida tasvir o¢lchamini o‘zgartirish

MATLAB dasturiy muhitida tasvirni o‘lchamini o‘zgartirish uchun imresize
funksiyasi qgo‘llaniladi. Ushbu funksiya turli interpolatsiya usullarini go‘llash
imkoniyatini beradi. Quyida ushbu funksiyadan foydalanish misoli keltirilgan:

| = imread(‘image.jpg ); % Tasvirni yuklash

| _resized = imresize(l, 2, ‘bicubic’); % Bicubic interpolatsiya orqali
kattalashtirish

imshow(l_resized); % Natijani chigarish

Bu kod tasvirni 2 barobar kattalashtirish va Bicubic interpolatsiyasi yordamida
sifatni saglab qolish uchun ishlatiladi. MATLAB vositalari yordamida turli
interpolatsiya metodlarini taggoslab, eng optimal usulni aniglash mumkin.
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3.Xulosa

Tasvirlarning o‘lchamini o‘zgartirish ragamli tasvirlarni gayta ishlashning muhim
bosqichlaridan biri hisoblanadi. Ushbu jarayon turli interpolatsiya usullariga asoslanib
amalga oshiriladi va tasvir sifati turli omillarga bog‘liq bo‘ladi.

Tadgigot davomida tasvirni kattalashtirish va kichiklashtirish usullari tahlil gilindi.
Nearest Neighbor, Bilinear, va Bicubic interpolatsiyalari orasida eng yugori sifatni
Bicubic usuli ta’minlashi, lekin bu usul hisoblash resurslarini ko‘proq talab qgilishi
aniglandi. Shu bilan birga, tasvirni kattalashtirishda piksellashtirish va xiralashish
muammolari yuzaga kelishi, kichiklashtirishda esa aniglik yo‘qolishi va aliasing
effekti kuzatilishi mumkin.

MATLAB mubhitida imresize funksiyasidan foydalanish orgali tasvir o‘lchamini
o‘zgartirish samarali amalga oshirilishi va har xil interpolatsiya usullarini go‘llab
natijalarni taqgoslash imkoniyati mavjudligi aniglandi.

Kelgusidagi ishlar sifatida turli sun’iy intellekt asosidagi usullar, masalan Super
Resolution (SR) algoritmlari yordamida tasvir o‘lchamini o‘zgartirish texnikalarini
o‘rganish ham dolzarb hisoblanadi. Bunday yondashuv tasvir sifatini yanada
oshirishga va ma’lumot yo‘qgolishini minimallashtirishga yordam beradi.
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Annotatsiya. Maktab matematika kursini o ‘gitishda axborot texnologiyalarini
go llash o‘quv — tarbiyaviy ishlarining mukammaligi va samaradorligini oshirish,
pedagogik jarayonning natijaviyligini ta’minlash imkonini beradi. Ushbu
muammolarni o ‘rganish o ‘gitish nazariyasi va amaliyotida markaziy o ‘rinlardan
birini egallaydi.

Kalit so‘zlar: Axborot texnologiyalari, matematikani o ‘qgitish, ta’limni
axborotlashtirish.

Anotation. The use of information technologies in teaching mathematics at school
allows to increase the quality and efficiency of educational work, to ensure the
effectiveness of the pedagogical process. The study of these problems occupies one of
the central places in the theory and practice of teaching.

Keywords: Information technologies, mathematics teaching, informatization of
education.

Ta’lim sohasida axborot — hisoblash texnikasini qo‘llash o‘quv — tarbiyaviy
ishlarining mukammaligi va samaradorligini oshirish, pedagogik jarayonning
natijaviyligini ta’minlash imkonini beradi. Shu bilan birga fikrlash usuli, o‘quv
faoliyatining barcha turlari va usullarida ozgartirishlar zarur, shu sababli ma’lum
afzalliklar va shuning bilan birga ma’lum muammolar paydo bo‘ladi. Ularni shartli
ravishda pedagog — o‘quvchilar axborot texnologiyalari tizimining muammolari
sifatida aniglash mumkin. Ushbu muammolarni o‘rganish o‘qitish nazariyasi va
amaliyotida markaziy o‘rinlardan birini egallaydi.

Shu sababli ta’lim jarayoni kompyuter texnikasini o‘qgitish vositasi sifatida
go‘llash strategiyasiga, shu bilan birga mos o‘quv dasturlarni va ularni qo‘llash
metodikasini ishlab chigishga ma’lum to“g‘irlashlar kiritishni talab etadi.
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Uzluksiz ta’lim tizimining har bir bosgichida axborot texnologiyalarini o‘gitish
(tarbiyalash, rivojlantirish) vositasi sifatida go‘llash ehtiyoji va imkoniyatlarini aniq
tabagalashtirish shart. Maktabgacha tarbiya tizimida va maktabning kichik sinflarida —
bu fagat kompyuterli o‘yinlar; keyinchalik informatsoin tizimlar konsultanti va trenajor
rolini bajaradi, keyingi bosgichlarda — ma’lumotlar to‘plami va imtihon oluvchi; kasbiy
o‘gitish darajasida anig o‘quv va ishlab chigarish masalalarni yechish bo‘yicha hamkor
(kurs ishi va BMllarni bajarish jarayonida). Albatta, bunday yondoshish kompyuterli
o‘gitishning anig magsadlari, yoki xususiyatlarini e’tiborga olgan holda
tabagalashtiririlgan psixologik — pedagogik tadgigotlarning ahamiyati oshadi.

Zamonaviy bosgichda uzluksiz ta’lim tizimi faoliyati va bu tizimini
boshgarishni axborot texnologiyalarisiz tasavvur qgilib bo‘Imaydi. Hisoblash texnikasi
ma’lum magsadlarga erishishda qo‘llaniladi (mehnat unumdorligini oshirish, mehnat
sharoitlarini yengillashtirish, mehnatning ijodiy jarayonga aylantirish va h.k.). O‘quv
jarayonida axborot texnologiyalarini qo‘llash zamonaviy jamiyatning zaruriyatidir.
O‘quv jarayonida kompyuterni go‘llash O‘quv jarayoniga texnik vositalarni
Kiritishning ko‘p yillik jarayonining davomi va rivojlanishidir.

Ta’limni axborotlashtirish jamiyatni axborotlashtirish jarayonining asosiy va
ijtimoiy ahamiyatli yo‘nalishlaridan biri. Ta’limni axborotlashtirish deganda
fugarolarni zamonaviy axborotlashtirishning jahon hamjamiyati sharoitiga tayyorlash
va mutaxassislarni ta’lim va kasbiy tayyorgarligi sifatini kompyuter texnikasi va
axborot texnologiyalarini keng qo‘llash asosida oshirish tushuniladi.

O‘quv jarayonida axborot texnologiyalarini qo‘llash o‘quvchi mehnatini
yengillashtirish, o‘qgitish sifatini oshirish imkoniyatini beradi, o‘quv jarayonini
ijodiyroq va giziqroq qgiladi.

O‘quyv jarayonida kompyuterni go‘llash 3 shaklda amalga oshiriladi: trenajor
sifatida, o‘gituvchining o‘rniga ma’lum vazifalarni bajaruvchi repititor sifatida.
Oc‘gitishda axborot texnologiyalarini fikrlashni rivojlantirish, yechimini gabul gilish
kabi niyatlarni shakllantirish uchun sharoitlar yaratuvchi imitatsion modellashtirish
magsadlarida gqo‘llashda katta istigbollar ochiladi. Kompyuter vositalar bilan ishlash
o‘qitishni individuallashtirishni ta’minlovchi, suhbat rejimida go‘llanilgan holda
samaraliroq bo‘ladi. Kompyuterli o‘qitish dasturlarini aynigsa sterometriya darslarida
go‘llash samaraliroq bo‘ladi.

Ta’limni axborotlashtirish jarayonida 2ta turli yondashish paydo bo‘ldi:
Ulardan birinchisi ta’lim sohasida an’anaviy axborotni uzatish va o‘quvchilarni
o‘qitish vositasi sifatida go‘llaniladigan o‘qitish tizimlarini go‘llashga yo‘naltirilgan.
Ikkinchisi kompyuterni olamni tahlil gilish uchun bilish, axborotga kirish imkoniyatini
olish, o‘z bilimlarini go‘llash va tashkil etish va bu bilishlarni boshga odamlarga
taqdim etish asbobi sifatida qo‘llashga yo‘naltirilgan.
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Axborot texnologiyalarini go‘llashning didaktik imkoniyatlari o‘quvchilarning
o‘quv faoliyatlarini to‘g‘ri tashkil etishga bog‘liq. Dasturli — pedagogik vositalarni
go‘llashga o‘gituvchi har bir aniq holatda maktab o‘quvchilarining fikrlash faoliyatini
rag‘batlantirish uchun ularni dars vaqgtida ganday tartibda go‘llash magsadga
muvofiqrog bo‘lishini aniglashi zarur.

Qator qulayliklar bilan birga, kompyuter avval hech gachon uchramagan
muammolarni keltirib chigarishi ham mumkin, ularni chuqur nazariy gayta
ishlashlarsiz yechish mumkin emas. Uzluksiz ta’limning har bir bosqgichlarida
kompyuterni o‘qitish vositasi sifatida qo‘llash ehtiyoji va imkoniyatlarini aniq
tabagalashtirish zarur.

O‘quv jarayonida axborot texnologiyalarini go‘llashning tahlili kompyuterli
o‘qitish  vositalarining ko‘pchiligi  topshiriglarni ishga tushirish  jarayonini
avtomatlashtirish uchun yoki o‘quv faoliyatini nazorat gilish uchun, belgilanganligini
ko‘rsatadi, ko‘pincha ular epizodli va tizimsiz qo‘llaniladi. 1.V.Robert
monografiyasida: “an’anaviy maetodikaning kamchiliklarini “yamash’ uchun dasturni
o‘qgitish vositalarini fragmentli go‘llash o‘quvchilarda ham, o‘gituvchilarda ham
mavaffaqiyatga erishmaydi” deb ta’kidlaydi.

Kompyuter texnikasi bilan ta’minlanganlikdagi kamchiliklar, umumta’lim
maktab o‘gituvchilarining kompyuter savodxonligining pastligi, dasturiy ta’minotning
yetarli darajada emasligi (anigrog‘i yo‘qligi) o‘quv jarayonida, xususan, maktabda
sterometriyani o‘qitishda kompyuter texnologiyalarini go‘llashni sezilarli chegaralab
go‘ymoqda.

Ta’lim magsadlariga erishishda o‘gituvchining muhim o‘rni tan olgan holda
pedagog kadrlarni tayyorlash sohasida davlat oz zimmasiga o‘quv jarayonini yugori
darajada amalga oshirish, ilmiy tadgigotlarni amalga oshirish, yangi texnologiyalar va
informatsion tizimlarni o‘zlashtirish, o‘quvchilarda ma’naviyat va axlogni tarbiyalash,
yugori malakali mutaxassislarni tayyorlashga gobiliyatli mutaxassislarni jalb etishni
ta’minlashni oladi.

Shunday qilib, ta’limni axborotlashtirish, o‘quv jarayoniga yangi axborot
texnologiyalarini kirishi va mos pedagogik kadrlarni tayyorlash davlatning ta’lim
sohasidagi siyosatini ustuvor yo‘nalishlariga kiradi.
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MAKTAB MATEMATIKASINI O‘QITISHDA O‘YIN TA’LIM
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Annotatsiya. Maktab matematikasini o ‘gitishda o ‘yin ta lim texnologiyalarining
didaktik imkoniyatlaridan foydalanish o ‘quvchilarda o z bilim va igtidoriga nisbatan
ishonch hissini uyg ‘otadi. Ushbu magolada didaktik o ‘yinli darslar samaradorligi
hagida fikr yuritilgan.

Anotation. The use of didactic opportunities of game educational technologies
in teaching school mathematics instills in students a sense of confidence in their
knowledge and abilities. This article discusses the effectiveness of didactic game
lessons.

Ta’lim jarayonida o‘yinli texnologiyalar didaktik o‘yinli dars shaklida
go‘llaniladi. Ushbu darslarda o‘quvchlarning bilim olish jarayoni o‘yin faoliyati orqgali
uyg‘unlashtiriladi. Shu sababli o‘quvchlarning ta’lim olish faoliyati o‘yin faoliyati
bilan uyg‘unlashgan darslar didaktik o ‘yinli darslar deb ataladi.

Inson hayotida o‘yin faoliyati orgali quyidagi vazifalar amalga oshiriladi:

- 0°yin faoliyati orgali shaxsning o‘gishga, mehnatga bo‘lgan qgizigishi ortadi;

- 0‘yin davomida shaxsning mulogotga kirishishi ya’ni, kommunikativ — mulogot
madaniyatini egallashi uchun yordam beriladi;

- shaxsning oz iqtidori, giziqishi, bilimi va o‘zligini namoyon etishiga imkon
yaratiladi;

- hayotda va o‘yin jarayonida yuz beradigan turli giyinchiliklarni yengish va
mo‘ljalni to‘gri olish ko‘nikmalarining tarkib topishiga yordam beradi;

- 0°yin jarayonida ijtimoiy normalarga mos xulg-atvorni egallash, kamchiliklarga
barham berish imkoniyati yaratiladi;

- shaxsning ijobiy fazilatlarini shakllantirishga zamin tayyorlaydi;
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- insoniyat uchun ahamiyatli bo‘lgan qadriyatlar tizimi, aynigsa, ijtimoiy,
ma’naviy-madaniy, millily va umuminsoniy gadriyatlarni o‘rganishga e’tibor
garatiladi;

-o‘yin ishtirokchilarida jamoaviy mulogot madaniyatini rivojlantirish ko‘zda
tutiladi.

Didaktik o‘yinli mashg‘ulotlarni o‘quvchlarning bilim olish va o‘yin
faoliyatining uyg‘unligiga garab: syujetli-rolli o‘yinlar, ijodiy o‘yinlar, ishbilarmonlar
o‘yini, konferentsiyalar, o‘yin-mashglarga ajratish mumkin.

O‘qgituvchi-pedagog avval o‘quvchlarni individual (yakka tartibdagi), so‘ngra
guruhli o‘yinlarga tayyorlashi va uni o‘tkazishi, o‘yin muvaffagiyatli chiggandan so‘ng
esa, ularni ommaviy o‘yinlarga tayyorlashi lozim. Chunki o‘quvchilar didaktik o‘yinli
mashg‘ulotlarda faol ishtirok etishlari uchun zaruriy bilim, ko‘nikma va malakalarga
ega bo‘lishlari, bundan tashqari, guruh jamoasi o‘rtasida hamkorlik, o‘zaro yordam
vujudga kelishi lozim.

O‘quvchlarning ijodiy izlanishi, mantiqiy fikrlashini rivojlantirish va qo‘shimcha
bilim olishga bo‘lgan ehtiyojlarini gondirishda ijodiy o‘yinlar muhim ahamiyatga
egadir.

Ta’lim jarayonida vujudga keltirilgan muammoli vaziyatlarni o‘quvchlar o‘zaro
hamkorlikda avval o‘zlashtirgan bilim, ko‘nikma va malakalarini ijodiy qo‘llanish va
izlanish orgali hal etishga zamin tayyorlaydigan didaktik o‘yinlar ijodiy o ‘yinlar deb
ataladi.

ljodiy o‘yinli mashg‘ulotlardan «Geomertiya» fanini o‘qitishda va «Pifagor
teoremasi» mavzusini o‘rganishda foydalanish mumkin. Bunda o‘quvchilar teng sonli
guruhlarga ajratiladi. Bu yerda har gaysi guruhi ijodiy izlanib, kelgusidagi ishlarini
rejalashtirishga o‘rganadilar. O‘gituvchi tomonidan tavsiya etilgan topshiriglarni
bajarib, dalil va isbotlar asosida o‘z javoblarini bildiradilar.

ljodiy o‘yin mashg‘ulotlarida guruhdagi barcha o‘quvchilar hamkorlikda
ishlaydilar, avvalgi mashg‘ulotlarda o°zlashtirgan bilimlarini yangi vaziyatlarda
go‘llaydilar. Bu esa ularda o‘z bilim va igtidoriga nisbatan ishonch hissini uyg‘otadi.
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O‘ZBEKISTONDA O‘RIK QURITISHNING TURLARI VA AFZALLIKLARI

Abdullayeva Fazilat Aitbayevna
Qarshi davlat texnika universiteti talabasi
abdullayeva@gmail.com

ANNOTATSIYA

Ushbu magolada O ‘zbekistonda o ‘rik quritishning an’anaviy va zamonaviy
turlari tahlil gilinadi. Quyoshda, soyada, pechda hamda vakuumli va infraqizil quritish
texnologiyalarining afzallik va kamchiliklari ko ‘rib chigiladi. Har bir usulning
iqtisodiy, sanitariya va eksportbop jihatlari solishtirilib, samarali quritishning
mamlakat eksport salohiyatiga ta ’siri yoritilgan. Tadqgigot fermer xo ‘jaliklari va ochiq
manbalar asosida olib borilgan.

Kalit se ‘zlar: O ‘rik, quritish texnologiyalari, quyoshda quritish, vakuum quritish,
eksport, fermer xo ‘jaligi, gishlog xo ‘jaligi.

TYPES AND ADVANTAGES OF APRICOT DRYING IN UZBEKISTAN

ABSTRACT

This article analyzes both traditional and modern methods of drying apricots in
Uzbekistan. The advantages and disadvantages of sun drying, shade drying, oven
drying, as well as vacuum and infrared drying technologies are examined. The
economic, sanitary, and export-related aspects of each method are compared,
highlighting the impact of effective drying on the country’s export potential. The
research is based on data from local farms and open sources.

Key words: Apricot, drying technologies, sun drying, vacuum drying, export,
farming enterprise, agriculture.

KIRISH. O‘zbekiston Respublikasi meva-sabzavot yetishtirish bo‘yicha
dunyoda yetakchi davlatlardan biri sanaladi. Xususan, o‘rik (Prunus armeniaca)
mamlakatning deyarli barcha viloyatlarida o‘stiriladi va ichki hamda tashqi bozorda
katta talabga ega. O‘rikdan olinadigan quruq mevalar nafaqat ozig-ovqat, balki dori-
darmon sanoatida ham keng qo‘llaniladi. Shu bois o‘rikni samarali quritish, saglash va
eksport qilish tizimi bugungi kunda dolzarb mavzulardan biridir. Ozig-ovqat har bir
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insonning asosiy ehtiyojidir. Ozig-ovqat mahsulotlarini qayta ishlash va tarqatishda
yo‘qotishlarni  kamaytirish, aholi sonining o‘sishi va ozig-ovgat ta’minoti
muvozanatini saqlash juda muhimdir. Mahsulotlarni qayta ishlash usullari va saqlash
joylarining yetishmasligi o0zig-ovqat mahsulotlari miqdori va sifatining pasayishiga
olib kelmoqda

Ushbu maqola O‘zbekiston bo‘ylab mavjud o‘rik quritish usullarini aniqlash,
ularning afzallik va kamchiliklarini taqqoslash asosida tayyorlandi. Maqola uchun
mabhalliy fermer xo‘jaliklari, gishloq xo‘jaligi texnikalari haqida ochiq manbalar, ilmiy
magqolalar va intervyular asosida ma’lumotlar jamlandi. Asosiy quritish usullari
quyoshda, soyada, pechda (sun’iy issiqlikda), va zamonaviy vakuumli quritish
texnologiyalari bo‘yicha tahlil qilindi.
O<zbekiston bo‘yicha o°rik quritishda quyidagi usullar keng targalgan:
a)  Quyoshda quritish (an’anaviy)

Quyoshda quritish
Ochiq Boshgariladigan
quyoshda quyosh
qu"f'Sh R quritgichi
v
v v W
Bevosita Bilvosita Gibrid
quritgich quritgich quritgich
| or—"
- v
Issiglik energiyasini  Issiglik energiyasini Qayta
saglamaydigan saqglaydigan aylanish
!
\7 v
1-rasm. O‘rikning quyoshda qurutilish jarayoni

. Oson va arzon
. Ekologik toza
. Kam xarajatli
. Kamchiliklari: changlanish, gigiyena darajasi past, uzoqg vaqt talab etadi
. (57 kun)
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Quyosh energiyasi ta’sirida qishlog xo‘jaligi mahsulotlarini quritishning
an’anaviy usuli ochiq quyoshda quritish bo‘lib, unda quritilayotgan mahsulot har doim
sirt bo‘ylab yoki maxsus idishlar ustiga terilgan holda quritiladi. Biroq ochig quyoshda
quritishda mahsulotlar atrof-muhit havosi ostida saglanganligi tufayli havo changi va
bakteriyalar bilan tez ifloslanishi; hayvonlar, qushlar va hasharotlarni hujumiga
uchraganda yo‘qotishlar quyosh nurlarining kuchli ta’sirida mahsulot sifatining
buzilishi; quritish jarayonining bir xilda bo‘lmasligi kabi bir gator kamchiliklari

mavjud.

b) Soyada quritish

. Mevaning tabiiy rangi saglanadi

. Vitaminlar nisbatan yaxshi saglanadi

. Kamchilik: uzoq vaqgt va doimiy nazorat talab etadi
¢) Pechda (issiqlikda) quritish

. Tez va sanitariya talablariga mos

. Ishlab chigarish darajasida keng go‘llaniladi

. Kamchilik: energiya sarfi yuqori, mevaning ta’mi biroz o‘zgarishi mumkin
d) Zamonaviy vakuumli va infraqizil quritish

. Yuqori sifat, eksportbop mahsulot

. Minimal ozuga yo‘qotilishi

. Uzoqg muddat saglanishi mumkin

. Kamchilik: texnologiya narxi yugori

TAHLILIY QISM. Of‘rikni quritish usulining tanlanishi ko‘p jihatdan
fermerning 1qtisodiy imkoniyatlari va bozor talablariga bog‘liq. An’anaviy usullar
kichik fermerlar uchun arzon va qulay bo‘lsa-da, gigiyena va mahsulot sifatiga doir
muammolar mavjud. Boshga tomondan, zamonaviy texnologiyalar orqali yuqori
sifatli, eksportga mo‘ljallangan mahsulot olish mumkin, ammo bu katta sarmoya talab
etadi. Hozirgi kunda davlat tomonidan agrotexnologiyalarni modernizatsiya qilishga
qaratilgan loyihalar orqali zamonaviy quritish usullarini joriy qilishga keng
imkoniyatlar yaratilmoqda.

XULOSA. O‘zbekiston sharoitida o‘rik quritishning turli usullari mavjud bo‘lib,
har birining o‘ziga xos afzallik va kamchiliklari bor. Yuqori sifatli, eksportbop
mahsulot olish uchun zamonaviy quritish usullarini joriy etish muhimdir. Shu bilan
birga, kichik fermer xo‘jaliklari uchun arzon va samarali texnologiyalarni taklif etish
orqali butun tizimning samaradorligini oshirish mumkin. O‘rikni to‘g‘ri quritish
nafaqat iqtisodiy foyda keltiradi, balki O°zbekistonning agroeksport salohiyatini ham
mustahkamlaydi.
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KATTA HAJMDAGI MA’LUMOTLARNI TAHLIL QILISHDA
ZAMONAVIY ALGORITMLARNING SAMARADORLIGINI QIYOSIY
TAHLIL QILISH

Qodirov Bobur
Axborot texnologiyalari va menejment universiteti dotsenti
bgodirovv@icloud.com

ANNOTATSIYA

Hozirgi ragamli asrda katta hajmdagi ma’lumotlar (Big Data) bilan ishlash
ko ‘plab sohalarda — sog ‘ligni saglash, moliya, ta’lim va sanoatda muhim ahamiyat
kasb etmogda. Ushbu magolada katta hajmdagi ma’lumotlarni tahlil gilishda
go ‘llanilayotgan zamonaviy algoritmlarning samaradorligi tahlil gilinadi va ularning
imkoniyatlari taggoslangan. Shuningdek, mashinali o ‘gitishning muhim algoritmlari
bo ‘lib kelayotgan: Random Forest, Support Vector Machine va K-Nearest Neighbors
algoritmlari hamda chuqur o ‘rganish (Deep Learning) yondashuvlariga oid bo ‘lgan
modellar: Convolutional Neural Network (CNN) va Recurrent Neural Network (RNN)
kabi tizimlarning katta hajmdagi, murakkab tuzilishga ega bo ‘lgan ma’lumotlar ustida
ganday ishlashi tahlil etilgan. Ushbu modellarning ishlash samaradorligi, aniglik
darajasi, hisoblash resurslariga bo ‘lgan ehtiyoji hamda o ‘rganish qobiliyatiga ko ‘ra
ularning kuchli va zaif tomonlari tagqoslab o ‘rganilgan. Tadgiqot natijalari orqgali
gaysi turdagi algoritm ganday holatlarga mos kelishi aniglanib, real amaliyotda
foydalanish uchun tavsiyalar shakllantiriladi. Maqola katta hajmli ma lumotlar bilan
ishlashda samarali yechimlarni tanlashda foydali bo ‘lishi mumkin.

Kalit so‘zlar: Katta hajmdagi ma’lumotlar, ma’lumotlarni tahlil qilish,
mashinaviy o rganish, algoritm samaradorligi, Random Forest, K-o ‘rtacha
klasterlash, sun’iy neyron tarmoglar, Soddalashtirilgan Bayes klassifikatori, go ‘llab-
quvvatlovchi vektor mashinasi, F1 ko ‘rsatkich, aniglik, big data, klasterlash,
klassifikatsiya.

ABSTRACT
In today’s digital age, working with large-scale data (Big Data) has become
critically important across various fields such as healthcare, finance, education, and
industry. This article analyzes the effectiveness of modern algorithms employed in the
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processing of big data and provides a comparative overview of their capabilities. In
particular, the study focuses on widely-used machine learning algorithms such as
Random Forest, Support Vector Machine, and K-Nearest Neighbors, as well as deep
learning approaches involving models like Convolutional Neural Networks (CNN) and
Recurrent Neural Networks (RNN). The performance of these models is evaluated
based on several key criteria, including computational efficiency, accuracy, resource
consumption, and learning capability. The research results help determine which types
of algorithms are most suitable under specific conditions, offering practical
recommendations for real-world applications. This article aims to serve as a useful
reference for selecting effective solutions when dealing with large and complex
datasets.

Keywords: Big Data, data analysis, machine learning, algorithm efficiency,
Random Forest, K-Means clustering, artificial neural networks, Naive Bayes classifier,
Support Vector Machine, F1-score, accuracy, big data, clustering, classification.

KIRISH

Axborot texnologiyalari va ragamlashtirish jarayonlarining jadal sur’atlar bilan
rivojlanishi natijasida turli sohalarda katta hajmdagi ma’lumotlar (Big Data) vujudga
kelmogda. Ushbu ma’lumotlar to‘plamlarini samarali tahlil gilish, ulardan amaliy va
nazariy giymatga ega bilimlarni ajratib olish zamonaviy informatika va sun’iy intellekt
sohalarining ustuvor yo‘nalishlaridan biridir. Sog‘ligni saglash, moliya, sanoat,
Ijtimoiy tarmogqlar, ta’lim va boshga ko‘plab sohalarda katta hajmdagi ma’lumotlardan
foydalanish orgali samarador garorlar gabul gilinmoqda.

Mazkur jarayonda mashinaviy o‘rganish algoritmlarining roli beqiyosdir. Biroq,
mavjud algoritmlarning barchasi ham bir xil darajada samarali emas. Har bir algoritm
ma’lumotlarning tabiati, tuzilishi, hajmi va murakkabligiga garab turlicha natijalar
beradi. Shu sababli zamonaviy algoritmlarning samaradorligini baholash va ularni
o‘zaro solishtirish amaliy jihatdan muhim ahamiyat kasb etadi. Aynigsa, aniglik, F1
ko‘rsatkich, ishlash tezligi, resurs sarfi kabi mezonlar asosida baholash orgali har bir
algoritmning afzallik va kamchilik tomonlari aniglanishi mumkin.

Ushbu tadgigotda katta hajmdagi ma’lumotlar ustida ishlovchi mashinaviy
o‘rganish algoritmlari — Random Forest, K-o‘rtacha klasterlash, Qo‘llab-quvvatlovchi
vektor mashinasi, Sun’iy neyron tarmoglar va Soddalashtirilgan Bayes klassifikatori
tanlab olindi. Ularning har biri turli metrikalar asosida baholanib, natijalar o‘zaro
solishtirildi. Ushbu yondashuv, amaliyotda turli turdagi ma’lumotlar ustida ishlovchi
samarali vositalarni aniglash va takomillashtirishda ilmiy asos bo‘lib xizmat giladi.
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ADABIYOTLAR TAHLILI VA METODOLOGIYA

M.K. Onarqulov, M.A. Yuspov va N.Z. Xudoyberiyev tomonidan olib borilgan
Ilmiy izlanishlarda qgarorlar daraxtlarining ma’lumotlarni klassifikatsiya va regressiya
uchun foydalaniladigan mashinali o‘qitishning asosiy usullaridan biri sifatida
go‘llanilib kelinayotganligi bayon etilgan [1]. Shuningdek, garorlar daraxtini qurish
jarayonining bosqichlari va amaliy go‘llanilish sohalari hagida fikrlar keltirilgan.
Qarorlar daraxtini tashkil etish algoritmlari sifatida 1D3, CART, C4.5, C5.0 va
go‘llanilib, nazariy ma’lumotlar berib o‘tilgan.

I.LN. Tojimamatov, O.M. Mamajonovlarning maqolasida garorlar daraxti
algoritmining turli sohalardagi amaliy tadbiglari ko‘rib chigilgan. Qarorlar daraxti
sun’iy intellektning muhim vositalaridan biri bo‘lib, uning asosiy tuzilishi va ishlash
printsipi hagida ma’lumotlar berilgan. Tibbiyot, moliya, marketing, mashinasozlik va
qgishloq xo‘jaligi kabi sohalarda garorlar daraxti modeli ganday ishlatilishi va uning
afzalliklari yoritilgan. Shuningdek, qarorlar daraxtining kamchiliklari va ularni
bartaraf etish usullari ham ko‘rib chiqilib, atroflicha mulohazali fikrlar bayon etilgan.
Kelajakda qarorlar daraxtining rivojlanish yo‘nalishlari va yangi amaliy tadbiqlar
uchun imkoniyatlar ham muhokama qilingan [2]. Maqgola sun’iy intellekt
texnologiyalari bilan giziggan mutaxassislar va tadgigotchilar uchun foydali bo‘lishi
mumkin.

A.C. Canpikaes, A.E. Ashurov, JI.T.3smrapa ning magolasida kosmik kemalar
to‘gnashuvi xavfini baholashning ahamiyati va uni bashorat gilish uchun mashinani
o‘rganish tasniflash usullarini qo‘llash ko‘rib chigilgan [5]. Katta hajmdagi
ma’lumotlarni gayta ishlashda Decision Classifier, KNeighborsClassifier, Logistic
Regression, Random Forest va Support Vector Machines algoritmlaridan
foydalanilgan. Tahlil Yevropa kosmik agentligi tomonidan taqdim etilgan sun’iy
yo‘ldoshlarning to‘gnashuvi hagidagi haqgiqiy ma’lumotlar asosida amalga oshirilgan.
Turli xil algoritmlarning anigligini giyosiy tahlil gilish amalga oshirilgan, bu eng
samarali usulni aniglashga imkon beradi. Ish kosmik missiyalarning xavfsizligi va
muvaffagiyatli bajarilishini ta’minlash uchun orbitada sun’iy yo‘ldoshlarning
yaginlashishi xavfini baholashning amaliy ahamiyatini bayon etadi. Topilmalar kosmik
kemalarni boshgarish ishonchliligini oshirishiga xizmat giladi.

A.A. Bepesun, C.A. AramakoB mMmashinani o‘rganish modellari yordamida
oshqozon-ichak trakti kasalliklarining fenotiplarini  tashxislash  vazifasiga
bag‘ishlangan ilmiy tadgiqotlarni olib borgan [3]. Fenotip — organizmda ko‘zga
ko‘rinadigan yoki o‘Ichab bo‘ladigan barcha belgilar (masalan: bo‘y uzunligi, ko‘z
rangi, qon bosimi, kasalliklarga chidamlilik, xulg-atvor, va boshqgalar) yig‘indisidir.
Tadgigot ishining asosiy magsadi tibbiy muassasadagi bemorlarni tasniflash
muammosini hal giluvchi va u bilan bog‘lig bo‘lgan katta hajmli ma’lumotlarni gayta
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ishlash modelini topishdir. Ish davomida birinchi navbatda logistika regressiyasi va
Klasterli tahlil kabi oddiy modellar ko‘rib chigilgan. Ushbu usullarning samarasizligi
sababli ma’lumotlarni tahlil gilishning yanada murakkab modellari va usullarini izlash
amalga oshirilib: gqaror daraxtlari, daraxt ansambllari (qaror daraxtlariga asoslangan bir
nechta modellar yig‘indisidan tashkil topgan mashinaviy o‘rganish usuli), sun’iy
neyron tarmoglari. Shuningdek, ma’lumotlar to‘plamini oldindan gayta ishlash va
tasniflash uchun muhim xususiyatlarni tanlash bo‘yicha ishlar olib borilgan. Natija
sifatida esa ko‘rib chigilayotgan Cut Boost (kategorik ma’lumotlar bilan samarali
ishlash algoritmi) ma’lumotlar to‘plami uchun eng yaxshi model topilgan, u
fenotiplarni o‘quv namunasida 92,85% aniqlik va sinov namunasida 79,31% aniglik
bilan tashxislaydi. Bundan tashqari, ilmiy magola mashinani o‘rganish usullarining
Klinik amaliyotda go‘llanilishini baholab bergan va aniqroq tashxis go‘yish uchun
kelajakdagi tadgiqotlar yonalishlarini aniglagan.

Zamonaviy tibbiyot tibbiy ma’lumotlarni tahlil gilish va diagnostika anigligini
oshirish uchun mashinani o‘rganish usullari faol joriy etilmoqda [4]. Qandli diabetni
tasniflashda bunday usullardan foydalanish kasallikni aniglash jarayonini
avtomatlashtirishga, natijalarni yaxshilashga va kasallik holatlarini o‘tkazib yuborish
ehtimolini kamaytirishga imkon beradi. Bu kabi ishlarni avtomatlashtirish uchun Big
Data texnologiyalaridan foydalanish talab etiladi. E.C. AnekceeBa, B.JI. Ma3yposa
tomonidan beshta mashhur mashinani o‘rganish algoritmlarining qiyosiy tahlili
o‘tkazildi, jumladan, chizigli regressiya, logistik regressiya, garorlar daraxti, Random
Forest va gradientni kuchaytirish. Tadgiqotlar shuni ko‘rsatadiki, gradientni
kuchaytirish va tasniflash, xatolarini minimallashtirish orgali aniglik va to‘liglik
o‘rtasidagi eng yaxshi muvozanatni bayon etadi. Tibbiy diagnostikada mashinani
o‘rganishni go‘llash diabetni erta aniglash va davolash sifatini yaxshilashga yordam
beradi, bu esa tibbiyot mutaxassislariga yaxshirog garor gabul gilish imkonini beradi.

Tadgiqotda katta hajmdagi ma’lumotlarni tahlil gilishda keng go‘llaniladigan
zamonaviy algoritmlarning samaradorligi  tagqoslandi. Tahlil uchun ochiq
manbalardan olingan real va sun’iy ma’lumotlar to‘plamlaridan foydalanildi. Asosiy
algoritmlar sifatida Qarorlar daraxti (Decision Tree), tasodifiy garor daraxtlari to‘plami
(Random Forest), K-o‘rtacha klasterlash (K-Means), Qo‘llab-quvvatlovchi vektor
mashinasi (Support Vector Machine), Soddalashtirilgan Bayes klassifikatori (Naive
Bayes) va Sun’iy neyron tarmoglar (Neural Networks) tanlab olindi. Ushbu
modellarning Aniglik (Accuracy), F1 metrikasi (F1 Score), hisoblash vaqti va xotira
sarfi kabi mezonlar bo‘yicha samaradorligi baholandi. Eksperimentlar Python
dasturlash tilida, tegishli kutubxonalar yordamida maxsus hisoblash muhitida olib
borildi. Shu jumladan katta hajmdagi ma’lumotlar bilan ishlash uchun mutaxassislarni
tayyorlash, ma’lumotlar bazasi bilan ishlash ham rivojlantirilmoqda [6,7,8].
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NATIJALAR

Tahlil uchun turli ommaviy to‘plamlar (masalan, UCI Machine Learning
Repository, Kaggle to‘plamlari) dan foydalanildi. Masalan, sog‘ligni saqglash,
marketing va ijtimoiy tarmoglar bo‘yicha 1 million yozuvdan iborat ma’lumotlar
bazasi.

Algoritmlar samaradorligi quyidagi mezonlar bo‘yicha solishtirildi:

Aniglik (Accuracy);

F1 Score;

Hisoblash vaqti;

Resurs talabi (xotira, protsessor yuklamasi);

Moslashuvchanlik (overfitting/underfitting ga qgarshi chidamlilik).

1-jadval.
Algoritmlar samaradorligini mezonlar be‘yicha tahlil gilish natijalari
Algoritm Aniglik (%) | Hisoblash vaqti (s) | F1 Score | Xotira talabi (MB)

Decision Tree 85.2 1.5 0.84 120
Random Forest 91.4 3.8 0.90 350
SVM 88.6 5.2 0.87 400
K-Means - 2.1 - 180
Naive Bayes 81.3 0.9 0.78 90
Neural Networks 93.5 8.5 0.92 700

Tajriba natijalariga ko‘ra, Neural Networks eng yuqori aniglikka ega bo‘lsa-da, u
ko‘p vaqgt va resurs talab giladi. Random Forest esa optimal ko‘rinishdagi yechim
bo‘lib, yaxshi aniglik va qoniqarli tezlikni ta’minlaydi. Naive Bayes va Decision Tree
esa ularga nisbatan ancha tezkorlin bilan ishlaydi, lekin katta va murakkab
ma’lumotlarda anigligi nisbatan pastroq bo‘ladi.

MUHOKAMA

Katta ma’lumotlar uchta asosiy xususiyat bilan tavsiflanadi — hajm (volume),
xilma-xillik (variety) va tezlik (velocity). Bu kabi ma’lumotlar an’anaviy ma’lumotlar
bazalari yordamida samarali gayta ishlana olmaydi, shuning uchun yangi tahlil
texnologiyalariga ehtiyoj tug‘iladi.
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2-jadval.
Katta hajmli ma’lumotlarni gayta ishlash algoritmlarning xususiyatlarga
tagqoslash
Xususiyat Ta’rifi Muhim jihatlari Misollar
Haim Ma’lumotlar Terabayt, petabayt, hattoki [jtimoiy
(Vollime) miqdorining nihoyatda eksabaytgacha yetishi tarmoqlardagi postlar,
katta bo‘lishi mumkin bank tranzaksiyalari
Tuzil
. . Ma’lumotlarning turli . uzilgan (structured), Matn, rasm, audio,
Xilma-xillik tuzilmagan (unstructured) va .
. shakl va formatda : ) , i video, sensor
(Variety) L yarim tuzilgan ma’lumotlarni , .
bo‘lishi s . ma’lumotlari
0°‘z ichiga oladi
1 idl 1
) Ma’lumotlarning Real vaqt rejimida Onlayn xarl ?r, red
Tezlik . . , C e . vaqtdagi
(Velocity) uzluksiz va yuqori ma’lumotlarni yig‘ish, uzatish colokatsiva
Y) | tezlikda hosil bo‘lishi | va tahlil qilish talab etiladi & Sensoﬂaf .

Ushbu xususiyatlar katta ma’lumotlar bilan ishlashda texnologik va algoritmik
yechimlar tanlashda muhim rol o‘ynaydi. Ma’lumotlar hajmi oshgani sari ularni
saglash va tezda gayta ishlash, shuningdek, turli formatlarni birgalikda tahlil qgilish

muhim ahamiyatga ega bo‘ladi.

2-jadval.

Katta hajmli ma’lumotlarni gayta ishlashga doir algoritmlarning
mukomalar jadvali

Algoritm nomi Asosiy vazifasi Izoh
Oddi tushunarli tuzilish bo‘lib
Decision Tree Klassifikatsiya 1y va ts .unarl “ 1s. gacga ,0 o
qarorlarni daraxt shaklida quradi.
Random Forest Klass1ﬁka‘t51ya, Bir nechta qaror d.araxjclarlgia asosl.angan
regressiya ansambl usuli; aniqligi yuqori.
Supp?rt Vector Klassifikatsiya Kichik Va} t(?za ma’lumotlar 1_1chun yuqori
Machine (SVM) aniqlikka ega samarali usul.
Ma’l larni o‘xshashlikk hl
K-Means Klasterlash a’lumot arn'l 0 xs' ashlikka qe%rab guruhlarga
ajratadi; tez va oddiy.
Naive Bayes Klassifikatsiya Statistik yondashuvga asoslang?n; ‘Fez ishlaydi
va kam resurs talab qiladi.
Klassifikatsiya, Murakkab va katta ma’lumotlar bilan ishlashga
Neural Networks . . . o
regressiya mos; ko‘p hisoblash quvvatini talab giladi.
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2-jadvalda mashhur algoritmlarning nomi, asosiy vazifasi va gisgacha izohi
tagdim etilgan. Shuningdek, jadval katta hajmdagi ma’lumotlar ustida ishlashda
algoritm tanlashda yo‘l-yo‘rig bo‘lib xizmat giladi

XULOSA

Katta hajmdagi ma’lumotlarni tahlil qgilishda zamonaviy algoritmlarning
samaradorligini tahlil gilish bugungi ragamli davrda juda muhim ahamiyat kasb
etmogda. Ma’lumotlar hajmining keskin ortishi, ularning xilma-xilligi va tezkor
yangilanishi mavjud algoritmlardan yanada samarali, moslashuvchan va tezkor
ishlashni talab giladi. Tahlil natijalari shuni ko‘rsatadiki, Decision Tree kabi oddiy
algoritmlar tushunarli bo‘lishiga garamay, katta hajmdagi murakkab ma’lumotlarda
aniglik jihatidan cheklovlarga ega. Random Forest esa ko‘p sonli garor daraxtlarini
birlashtirgan ansambl yondashuvi orgali natijalarning bargarorligi va anigligini
ta’minlaydi.

Shuningdek, Support Vector Machine (SVM) kichik va aniqgligi yugori bo‘lgan
ma’lumotlarda yaxshi ishlasa-da, katta hajmli ma’lumotlarga moslashishda giyinchilik
tugdiradi. K-Means klasterlash algoritmi tezkor va sodda bo‘lib, ma’lumotlarni
guruhlashda samarali bo‘lsa-da, boshlang‘ich parametrlar sezgirligi muhim masala
bo‘lib golmogda. Naive Bayes algoritmi statistik yondashuvga asoslangan bo‘lib,
aynigsa matnli ma’lumotlarni Kklassifikatsiya gilishda yaxshi natijalar beradi. Sun’iy
neyron tarmoglar (Neural Networks) esa chuqur o‘rganish imkoniyati orgali murakkab
tuzilmali va yuqori o‘lchamli ma’lumotlarni chuqur tahlil gilishda katta ustunlikka ega,
birog bu usul yugori hisoblash resurslarini talab giladi.

Umuman olganda, har bir algoritmning o‘ziga xos afzallik va cheklovlari mavjud
bo‘lib, ular ma’lumotlarning tabiati, hajmi va tahlil magsadiga garab tanlanishi kerak.
Samarali algoritm tanlash orqali katta hajmdagi ma’lumotlardan maksimal foyda olish,
ularni boshqgarish va garor gabul gilish sifatini oshirish imkoniyati yuzaga chigadi. Shu
boisdan, real amaliyotda kontekstga mos algoritm tanlash va ularning
kombinatsiyasidan foydalanish yuqori natijalarga erishishda muhim omil hisoblanadi.
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SUN’IY INTELLEKT VA MATEMATIKA: RAQAMLAR ORTIDAGI
TAFAKKUR

Yo‘ldosheva Hushnoza Dilshod gizi
Al Horazmiy nomidagi Toshkent davlat axborot texnologiyalari universiteti
goshidagi akademik litsey o‘quvchisi
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Annotatsiya. Ushbu magola sun’iy intellekt (SI) tizimlarining asosini tashkil
etuvchi matematik tamoyillarni tahlil giladi. Unda mashina o ‘rganish, chuqur
o ‘rganish va algoritmik garor gabul gilish jarayonlarida go ‘llaniladigan matematik
yondashuvlar — jumladan, statistik tahlil, ehtimollik nazariyasi, optimallashtirish
hamda algebraik modellashtirishning roli yoritilgan. Magola Sl tizimlarining anigligi
va samaradorligini oshirishda matematikaning tutgan o ‘rnini ko ‘rsatadi, shuningdek,
bu integratsiyaning ilm-fan, ta’lim va texnologik innovatsiyalar sohalaridagi
imkoniyatlari hagida fikr yuritadi.

Kalit so‘zlar. Sun’iy intellekt (SI), matematik modellar, mashina o ‘rganish,
chuqur o ‘rganish, ehtimollik nazariyasi, statistika, algoritmalar, optimallashtirish,
matematik modellashtirish, qaror qabul qilish tizimlari, raqgamli tafakkur.

Annomauua. B OauHoll cmamve paccmampusaomcs mamemamudecKue
OCHOBbL, Jledicawjue 6 OCHO8e CUCmeM UCKYCCMmBeHHo2o uHmelnekma (UHU).
Obcyacoaromes  mMemoobl  MAUUHHO20 — 00yUYeHus, 21YOUHHO020 O0OVYeHus U
ANCOPUMMUYECKO20 NPUHAMUS PeuleHutl, a makdxice mamemamuyeckue nooxoowl,
maxue Kak Cmamucmudeckuul aHaiu3, meopus 6epOosmHOCmel, ONMmuMu3ayus u
aneedopauveckoe Mooenuposanue, npumeHsemvie 6 omux cucmemax. Cmamos
noouepKugaem  8AMNCHOCMb  MAMEMAMUKU 8  NOGbIUEHUU  MOYHOCMU U
agppexmuenocmu MH-cucmem u paccmampusaem nepcnekmuswi unmeepayuu MW u
MamemMamuxy 8 HayKke, 00paA308aHULU U MEXHOI02UYECKUX UHHOBAYUSX.

Kntouesvie cnosa. Hcxyccmeennvii ummennekm (HMH), mamemamuuecxue
MooOenu, MauluHHoe 00yyeHue, 2nyOoKoe o0OyYeHUue, meopus BepoSIMHOCMEL,
CMAmucmuKa, anicopummol, ONMUMUZAYUSL, MAMeMamuyeckoe MoO0eauposanue,
cucmemvl NPUHAMUSL peuleHUul, Yugppogoe mviuiieHue.
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Abstract. This article explores the mathematical foundations underlying
artificial intelligence (Al) systems. It discusses methods such as machine learning,
deep learning, and algorithmic decision-making, along with mathematical approaches
like statistical analysis, probability theory, optimization, and algebraic modeling used
in these systems. The article highlights the crucial role of mathematics in enhancing
the accuracy and efficiency of Al systems and examines the potential of Al-mathematics
integration in science, education, and technological innovation.

Keywords. Artificial intelligence (Al), mathematical models, machine learning,
deep learning, probability theory, statistics, algorithms, optimization, mathematical
modeling, decision-making systems, digital reasoning.

KIRISH

Bugungi ragamli asrda sun’iy intellekt (SI) insoniyat tafakkurining texnologik
in’ikosiga aylanmoqda. Avvallari fagat ilmiy fantastikada uchraydigan mashinalar,
bugun real hayotda garor gabul gilmoqda, tilni tushunmoqda, hatto o‘zini
o‘rganmoqda. Lekin bu agl-idrokli tizimlar ganday yaratilmoqda? Ular ganday
“o‘ylaydi”? Ularning poydevorida nima yotadi? Bu savollarga javob izlar ekanmiz, eng
avvalo, matematikaga duch kelamiz.

Matematika — bu fagat sonlar va formulalar to‘plami emas. U — strukturaviy
tafakkur, aniglik, va mantigiy xulosa chigarish vositasi. Aynan shu xususiyatlar sun’iy
intellekt tizimlari uchun hayotiy ahamiyatga ega. Har ganday SI modelining asosi bu
matematik modeldir: neyron tarmogmi, garor daraxtimi yoki bayes ehtimoliy
tarmog‘imi — hammasi matematik nazariyaga tayanadi.

Zamonaviy Sl algoritmlarida algebra, statistik tahlil, ehtimollik nazariyasi,
optimallashtirish usullari, matematik analiz kabi sohalarning chuqur bilimlari
go‘llaniladi. Har bir qaror, har bir natija ortida murakkab matematik hisoblar,
algoritmlar va matematik mantig turadi. Sun’iy intellekt tizimlari odatda
ma’lumotlarga asoslangan bo‘lib, ular o‘z-o‘zini o‘rgatish jarayonida yanada
aniglashadi va samarali ishlay boshlaydi. Masalan, 2012 yilda Geoffrey Hinton va
uning jamoasi tomonidan ishlab chigilgan "Deep Learning” (chuqur o‘rganish)
texnologiyasi, nihoyat, sun’iy intellektni yangi bosgichga olib chigdi. Ular mashinani
o‘rganishning matematik asoslarini yanada takomillashtirib, tasvirlarni tanish, tabiiy
tilni gayta ishlash va boshga sohalarda muvaffagiyat gozondilar.

Ushbu magolada biz sun’iy intellektning matematik poydevorini ochib beramiz
— ganday nazariyalar va usullar sun’iy tafakkurni shakllantiradi, ganday hisob-
kitoblar orqali mashinalar “o‘ylashni” o‘rganadi, va nima sababdan matematika bu
sohada nafagat vosita, balki tafakkurning o‘zidir. Shuningdek, maqgolada SI va
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matematika o‘rtasidagi o‘zaro bog‘lanish va yaqin kelajakda bu sohada kutilayotgan
o‘zgarishlar hagida ham fikr yuritamiz.

Shuni ta’kidlash joizki, matematik modellarning yanada chuqurroq o‘rganilishi
va yangi usullarni joriy etish orgali sun’iy intellekt tizimlarining imkoniyatlari katta
darajada kengaymoqda. 2020-yilga kelib, sun’iy intellekt sanoatidagi jahon bozorining
hajmi 60 milliard dollardan oshdi va bu ragamlarning kelajakda yanada oshishi
kutilyapti. Bu esa o‘z navbatida matematikaning amaliy go‘llanilishiga bo‘lgan
ehtiyojni kuchaytiradi.

Sun’iy intellekt (SI) bugungi kunda dunyodagi eng tez rivojlanayotgan
sohalardan biriga aylangan. Uning markazida esa murakkab hisob-kitoblar, algoritmlar
va tahlillar yotadi — ya’ni matematika. Matematika nafagat Sl tizimlarini yaratishda,
balki ularning “fikrlashi”, qaror qabul qilishi va o°zini-o‘zi takomillashtirish
jarayonida ham asosiy rol o‘ynaydi. Ushbu maqgolada matematikani sun’iy
intellektdagi o‘rni, ahamiyati va uning ortidagi tafakkur mexanizmini tahlil gilamiz.

Bugungi kunda sun’1y intellekt tibbiyotdan tortib, moliya, ta’lim, transport, hatto
huquqiy tizimlargacha keng qo‘llanilmoqda. SI asosida ishlaydigan tizimlar:

- kasalliklarni aniglaydi,

- sud qarorlarini tahlil qiladi,

- xavfsizlik tizimlarida yuzni aniglaydi,

- avtomobil haydaydi,

- odamlar bilan muloqot qgiladi (chatbotlar, ovozli yordamchilar).

Bu tizimlarning harakati, qaror qabul qilishi, ma’lumotlarni qayta ishlashi
matematik modellar orqali amalga oshiriladi. Demak, matematikani chuqur
tushunmasdan SI ni to‘liq tushunish yoki uni samarali ishlab chiqish mumkin emas.

Matematika — sun’iy tafakkurni shakllantirishdagi asosiy vosita
xisoblanadi. Neyron tarmoqlar, regressiya modellar, klassterlash algoritmlari,
ehtimollik nazariyalari — bularning barchasi murakkab matematik formulalarga
asoslanadi. Matematik yondashuvlar SI modelining:

- aniqligi,

- ishonchliligi,

izohlanishi (explainability),

- va takomillashish qobiliyatini belgilaydi.

Shu bois, bugungi va kelajakdagi SI tadqiqotlarining muvaffaqiyati
matematikaning qay darajada puxta qo‘llanilishiga bog‘liq bo‘lmoqda.

Bu mavzu nafaqat amaliy SI tizimlarining qanday ishlashini tushunishga yordam
beradi, balki chuqur matematik tafakkurni real hayot muammolariga ganday qo‘llash
mumkinligini ham ochib beradi. Bu jihatdan mavzu ilmiy tadqiqot va innovatsiyalarni
birlashtiradi.
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Yaqin 10-15 yilda sun’iy intellektga asoslangan kasblar keskin ko‘payadi. Bu
sohalarda muvaffaqiyat qozonish uchun yosh avlod matematika va SI o‘rtasidagi
bog‘liglikni yaxshi tushunishi kerak. Shu sababli, ushbu mavzu ta’limda, ayniqsa oliy
va texnik ta’lim muassasalarida ham nihoyatda dolzarb hisoblanadi.

Bugungi kunda sun’iy intellekt ragamlar bilan ishlasa-da, ularning orqasida real
fikrlash, tahlil va qaror gabul qilish mexanizmlari yotadi. Ushbu mexanizmlarning
asosi — matematika. Shuning uchun, sun’ity intellekt va matematika o‘rtasidagi
bog‘liglikni o‘rganish nafaqat ilmiy, balki strategik ahamiyatga ega.

Dunyo bo‘yicha SI bozori statistikasi to‘xtalib o‘tadigan bo‘lsak, 2024 yilda
taxminan $526,37 milliardni tashkil etdi, bu 2020 yilga nisbatan 40,2% o‘sishni
ko‘rsatadi. SI bozori 2030 yilga kelib taxminan $1,81 trillionga yetishi kutilmoqda, bu
yiliga o‘rtacha 36,6% o‘sishni anglatadi. SI sohasidagi ishchilar soni 2025 yilning
oxiriga kelib 100 millionga yetishi kutilmoqda. SI va avtomatlashtirish natijasida 2025
yilning oxiriga kelib 133 million yangi ish o‘rni yaratilishi, 85 million past malakali
ish o‘rinlari esa yo‘qolishi mumkin.[1]

METODOLOGIYA

Ushbu tadgigotda sun’iy intellekt tizimlarining matematik asoslarini nazariy
jihatdan tahlil gilishga garatilgan yondashuv go‘llanildi. Magolada quyidagi metodlar
asosida ish olib borildi:

Tadgigot davomida sun’iy intellekt tizimlarining matematik asoslari — xususan,
neyron tarmoqglar, ehtimollik nazariyasi, statistik  modellashtirish,
optimallashtirish usullari, va algoritmik garor gabul gilish modellarining nazariy
bazasi tahlil gilindi. Bu yondashuv orgali Sl tizimlarining matematik strukturasi
aniglab berildi.

Tadgiqot jarayonida xalgaro va mahalliy nashrlardan olingan ilmiy magolalar,
darsliklar, konferensiya materiallari va yetakchi olimlarning fikrlari tahlil gilindi.
Xususan, Geoffrey Hinton, Amit Ray, Andrey Kolmogorov, va Ravshan
Khamdamov kabi mutaxassislarning ishlari o‘rganildi.

Sun’iy intellektda go‘llanilayotgan matematik modellar turli sohalarda (tasvirni
aniglash, tabiiy tilni gayta ishlash, bashorat gilish) ganday ishlashi tagqoslab tahlil
gilindi. Shuningdek, ushbu modellar ganday matematik tushunchalarga asoslanishini
ochib berishga harakat gilindi.

Garchi bu tadgigot eksperimental bo‘lmasa-da, matematik modellar — masalan,
logistik regressiya, gradient descend algoritmi, softmax funksiyasi, va bayes
tasniflovchisi kabi modellarning ganday ishlashi nazariy misollar orgali izohlandi.
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Mazkur metodologik yondashuvlar orgali sun’iy intellekt tizimlarining
matematik asoslari chuqurrog tahlil gilindi. Bu, o‘z navbatida, matematik bilimlar
sun’iy tafakkur tizimlarida ganday asosiy rol o‘ynashini ochib berishga xizmat qildi.

MAVZUGA OID ADABIYOTLAR TAXLILI

Matematika fanini o°gitishda ragamli texnologiyalardan foydalanish bo‘yicha bir
gancha chet ellik va maxalliy olimlar tadgigotlar olib borgan. Jumladan amerikalik
olim Seymour Papertning “Mindstorms: Children, Computers and Powerful Ideas”
nomli ilmiy ishida “konstruktsionizm” ta’lim nazariyasini ishlab chiggan. U “Logo”
dasturlash tilini yaratgan. Papert ragamli texnologiyalar yordamida bolalarda
matematik tafakkurni rivojlantirish masalalariga e’tibor garatgan.[2]

Buyuk Britaniyalik olim Richard Noss va Celia Hoyles matematika ta’limida
ragamli texnologiyalarni integratsiya qilishning murakkabliklari va imkoniyatlarini
tahlil giladi. Mualliflar texnologiyani o‘quv jarayoniga samara bilan qo‘shish uchun
faqat vosita sifatida emas, balki ta’lim jarayonining ajralmas elementi sifatida qarash
kerakligini ta’kidlaydilar. Maqolada “techno-mathematical literacies” (texno-
matematik savodxonlik) tushunchasi kiritilib, zamonaviy ish joylari va sinfdagi
o‘qitish wuslublari o‘rtasidagi bog‘liglik ochib beriladi. Tadqiqot, shuningdek,
o‘qituvchilarning yangi texnologiyalar bilan ishlashdagi pedagogik yondashuvlarini va
o‘quvchilarning ushbu texnologiyalar orqali bilim olishdagi holatlarini o‘rganadi. [3]

Sun’iy intellektni tushunishda matematikaning o‘rni hagida gapirganda,
Geoffrey Hintonning fikri juda muhimdir. Uning fikricha, inson miyasining ishlashini
va sun’iy intellekt tizimlarining ishlab chiqilishi o‘rtasidagi o‘zaro bog‘liglikni
ta’kidlaydi. Ushbu nugtai nazar matematikaning sun’iy intellektda ganday asosiy
vosita bo‘lib ishlashini tushunishga yordam beradi. Matematika nafagat model
yaratishda, balki miyaning ishlash prinsiplarini ragamli shaklda ifodalashda ham
muhim rol o‘ynaydi.

C.Wolframning fikricha, matematikani nafagat nazariy tarzda, balki amaliy
masalalarni hal etish vositasi sifatida ganday foydalanish kerakligini ko‘rsatadi. Sun’iy
intellekt va matematikani o‘rganishda shunday amaliy yondashuv zarur, chunki SI
tizimlarining muvaffagiyati, asosan, matematik modellarning real dunyo
muammolariga ganday mos kelishi bilan bog‘liq.

Amit Ray sun’iy intellektning asosiy tushunchasini quyidagicha ta’riflaydi:
"Sun’iy intellekt — bu ilm-fan va texnologiyaning bir yo*nalishi bo‘lib, u mashinalarga
ma’lumotlar hamda tashqi muhitdan olingan bilimlar asosida o°‘rganish, shuningdek,
o‘zgaruvchan vaziyatlarga yuqori aniglik, ishonchlilik va tezlik bilan moslasha olish
qobiliyatini shakllantiruvchi dasturiy va apparat vositalarni o‘rganish bilan
shug‘ullanadi."
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Rayning bu ta’rifi, sun’iy intellekt va uning matematik asoslari o‘rtasidagi
bevosita bog‘liglikni ochib beradi. Sl tizimlari, aynan matematik modellar orqali
o°‘zini-o‘zi o‘rganadi, ma’lumotlarga asoslanib, optimal garorlar gabul giladi va oz
samaradorligini oshiradi.

A. Kolmogorov matematikaning nazariy jihatlarini sun’iy intellekt bilan
bog‘lashda juda muhim rol o‘ynagan. U ehtimollik nazariyasining rivojlanishi va
matematik modellashtirishga katta hissa qo‘shgan. Kolmogorov matematikaning inson
tafakkuri va perception (idrok) jarayonlarini tushunishga ganday yordam berishini
ta’kidlaydi. Sun’iy intellekt tizimlarining samarali ishlashi uchun aynan matematik
modellar yordamida insonning fikrlash jarayonlari modellashtiriladi.

M. Tikhonov, optimallashtirish nazariyasi va matematik modellarni sun’iy
intellektda go‘llashga  katta hissa qo‘shgan olimdir. U tizimlarning
moslashuvchanligini  va  samaradorligini  ta’minlash ~ uchun  matematik
yondashuvlarning ahamiyatini ta’kidlagan.

Tikhonovning fikricha, sun’iy intellektning muvaffagiyatining asosiy omili,
uning matematik optimallashtirish usullarini real dunyo muammolariga tatbiq
etishidan kelib chigadi. Shu nugtai nazardan, matematika sun’iy intellektning "yuragi"
sifatida garaladi.

V. Menshov sun’iy intellekt va uning matematik asoslari hagida gapirganida, bu
texnologiyaning rivojlanishining asosiy faktorlarini ko‘rsatgan.

Menshovning fikriga ko‘ra, sun’iy intellektni yaratishda asosiy e’tibor inson
fikrlashini nusxalashga emas, balki ma’lumotlarni matematik tahlil gilish va garor
gabul qilish jarayonlarini rivojlantirishga garatilishi kerak. Bu esa matematik asoslar
va algoritmlarning ahamiyatini yanada oshiradi.

Yana bir rus olimi Yuri Zhuravlev sun’iy intellekt va matematik modellarning
o‘zaro bog‘lanishi hagida quyidagicha fikr bildirgan: "Sun’iy intellekt — bu
ma’lumotlarni matematik algoritmlar va statistik usullar orgali gayta ishlash yo‘li bilan
inson tafakkurini kengaytiruvchi intellektual vositadir." Zhuravlevning ta’kidlashicha,
sun’ity intellekt — bu inson tafakkurini kengaytiruvchi vosita bo‘lib, uning
samaradorligi to‘g‘ridan-to‘g‘ri matematik algoritmlar va statistik metodlarga bog‘lig.
Bu yondashuvlar orgali Sl tizimlari nafagat ma’lumotlarni tahlil qgiladi, balki
o‘zgaruvchan sharoitlarga moslashib, yaxshilanishi mumkin.

O¢‘zbekistonlik mutahassis Ravshan Khamdamov sun’iy intellekt va
matematik modellarning rivojlanishi bo‘yicha bir gancha izlanishlar olib borgan. U
matematik usullarning sun’iy intellekt tizimlaridagi ahamiyatini ta’kidlagan. Ravshan
Khamdamovning fikricha, Sl tizimlarining muvaffagiyatli ishlashi uchun eng
muhim omil — bu matematik asoslarning puxtaligi. Har bir sun’iy intellekt tizimi,
aynigsa mashinani o‘rganish va chuqur o‘rganish (deep learning) sohalarida, murakkab
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matematik modellarga tayanadi. Ushbu fikrda Khamdamov matematik usullarni sun’iy
intellekt tizimlarining samarali ishlashining asosiy elementi sifatida ko‘rsatadi.

Muhammad Ali Sadriddinov kompyuter fanlari sohasidagi yetakchi
mutaxassislardan biri bo‘lib, sun’iy intellektni va uning matematik modelini yaratishda
0°z hissasini go‘shgan. U matematik modellar va algoritmlarning o‘zgaruvchan dunyo
sharoitlarida ganday ishlashini tadqiq gilgan.

Akbar Umarov sun’iy intellekt va algoritm ishlab chigishda matematik
yondashuvlarning ahamiyatini o‘rganish bilan shug‘ullanadi. Uning fikricha,
matematik modellarning rivojlanishi sun’iy intellektni yanada kuchaytiradi.

Shavkat Tursunov sun’iy intellektning rivojlanishiga alohida e’tibor garatgan.
Uning fikriga ko‘ra, sun’iy intellekt tizimlarida ishlatiladigan matematik modellar va
algoritmlar samarali ishlashining asosiy omili hisoblanadi.

TAXLIL VA NATIJALAR

Tadgigotda ko‘rib chigilgan sun’iy intellekt va matematika o‘rtasidagi
bog‘liglik, sun’iy intellekt tizimlarining matematik modellarga asoslanishi va ular
yordamida qgaror gabul gilish jarayonlari tizimli tarzda tahlil gilindi. Ushbu bo‘limda,
yoritilgan metodologik va nazariy yondashuvlarning muhim jihatlari va tadgigot
natijalarining ilmiy ahamiyati muhokama gilinadi.

Sun’iy intellekt tizimlari, aynigsa, mashina o‘rganish (machine learning) va
chuqur of‘rganish (deep learning) sohalarida, matematik modellarga asoslanadi.
Tadgiqot davomida keltirilgan natijalarga ko‘ra, sun’iy intellekt tizimlarining samarali
ishlashi uchun, statistik modellar, algoritmik yondashuvlar va ehtimollik
nazariyasi kabi matematik tushunchalar zarur. Bu, sun’iy intellektning rivojlanishida
matematikaning o‘rni kattaligini ko‘rsatadi.

Geoffrey Hinton va Amit Ray kabi olimlarning ta’kidlashicha, sun’iy intellekt
tizimlari nafagat o‘zini-o‘zi o‘rganish imkoniyatiga ega bo‘lishi, balki matematik
algoritmlar orgali real muammolarni hal gilishda samarali bo‘ladi. Bu oz navbatida,
bizning matematik modellarga asoslangan yondashuvlarimizni tasdiglaydi.

Bir tomondan, tadgiqotda ko‘rib chigilgan matematik modellarning
samaradorligi va amaliy qo‘llanilishi o‘z natijalarini ko‘rsatgan bo‘lsa-da, ikkinchi
tomondan, bu tizimlarning cheklovlari ham mavjud. Akbar Umarovning so‘zlariga
ko‘ra, sun’iy intellekt tizimlarining optimallashtirilishi va ma’lumotlar tahlili
jarayonida, yanada mukammal matematik modellarning yaratilishi zarur. Hozirgi
kunda mavjud bo‘lgan modellar ko‘plab sohalarda yuqori samaradorlikni ko‘rsatsa-da,
ularning ma’lum sharoitlarda cheklanganligini ham hisobga olish kerak.

Sun’iy intellektni rivojlantirishda yangi matematik modellarni takomillashtirish,
aynigsa neyron tarmoqlar va rekursiv neyron tarmoglar kabi ilg‘or algoritmalarni
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ishlab chigish bo‘yicha izlanishlar davom etmoqda. Ushbu tadgigotda, mashina
o‘rganishning statistik va ehtimollik nazariyalariga asoslangan yondashuvlari tahlil
gilindi, bu esa sun’iy intellekt tizimlarining o‘zgaruvchan sharoitlarga moslashish
gobiliyatini oshiradi.

Shavkat Tursunovning fikriga ko‘ra, matematik modellarni takomillashtirish
va yangi algoritmlar yaratish orgali, sun’iy intellekt tizimlarining samaradorligini
yanada oshirish mumkin. Bu fikrni o°z tadgigotimizda go‘llash orgali, sun’iy intellekt
tizimlarini yangi darajaga ko‘tarish mumkin.

Tadqgigotda Kkeltirilgan misollar va nazariy tahlillar sun’iy intellekt va
matematika o‘rtasidagi uzviy bog¢liglikni yanada ravshan ko‘rsatdi. Sun’iy intellektni
yaratish uchun matematik modellardan foydalanish — bu sohaning yuqgori
samaradorligini ta’minlash uchun zarur shartdir. Ravshan Khamdamov va Mikhail
Tikhonovning ishlarida ko‘rsatilganidek, matematik yondashuvlar nafagat modellarni
qurish uchun, balki tizimlarni nazorat gilish va ularning ishlashini optimallashtirish
uchun ham zarur.

Kelajakda sun’iy intellekt tizimlari matematik modellar asosida yanada
rivojlanishi kutilmogda. Bu tizimlarning yanada samarali ishlashi uchun yangi
matematik algoritmlar, boshgaruv tizimlari va optimallashtirish yondashuvlari
zarur. Sun’iy intellekt va matematika o‘rtasidagi chuqur bog‘liglik, aynigsa
kompyuter fanlari, kibernetika va big data sohalarida yangi ilmiy ishlanmalarni
yuzaga keltirishi mumkin.

Tadqgigotda keltirilgan nazariy tahlillar va matematik modellar sun’iy
intellektning rivojlanishida juda katta ahamiyatga ega. Sun’iy intellekt va matematika
o‘rtasidagi bog‘liglikni chuqurrog o‘rganish, bu sohada yangi imkoniyatlar ochishi
mumkin. Shuningdek, bu yondashuvlar orgali tizimlarning samaradorligini oshirish va
yangi texnologiyalar yaratish istigbollari mavjud.

XULOSA VA TAKLIFLAR

Mazkur magolada sun’iy intellekt tizimlarining zamirida yotgan matematik
asoslar, ularning ishlash tamoyillari va qgaror gabul gilish mexanizmlari nazariy
jihatdan tahlil gilindi. Tadgigot shuni ko‘rsatdiki:

— sun’iy intellekt texnologiyalari — aynigsa mashina o‘rganish va chuqur
o‘rganish sohalari — puxta matematik modellar va algoritmlar asosida quriladi;

— statistik tahlil, ehtimollik nazariyasi, optimallashtirish va algebraik
modellashtirish metodlari si tizimlarining samarali ishlashini ta’minlovchi asosiy
vositalardir;

— sun’iy intellekt va matematika o‘rtasidagi bogliglikni chuqurroq o‘rganish,
texnologik taraqgiyotning kelajakdagi bosgichlarini belgilab beradi;
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— ilmiy manbalarda va yetakchi olimlarning fikrlarida matematik
yondashuvlarning sun’iy tafakkurga asos bo‘lishi gat’iy urg‘u bilan gayd etilgan.

— shu boisdan, matematikani nafagat nazariy fan sifatida, balki sun’iy
intellektni rivojlantiruvchi asosiy kuch sifatida gayta baholash muhimdir.

Yuqorida keltirilgan hulosalardan kelib chigib, quyidagi takliflarni berish
mumkin:

1. Oliy o‘quv yurtlari va ilmiy markazlarda sun’iy intellekt va matematik
modellashtirish bo‘yicha integratsiyalashgan o‘quv kurslarini yo‘lga qo‘yish;

2. Matematik algoritmlar asosida ishlovchi SI dasturlarini ishlab chigish
bo‘yicha ilmiy-tadgiqot loyihalariga davlat granti va texnologik inkubatsiyalarni
ko‘paytirish;

3. Matematika va informatika fanlarini chuqur integratsiyalashgan holda
o‘qitish orgali maktab va kollej bosgichlaridanoq sun’iy intellektga tayyor kadrlar
bazasini shakllantirish;

4. Sun’ty intellektning ijtimoiy, iqgtisodiy va huquqgiy sohalarda
go‘llanilishida matematik modellar asosidagi monitoring tizimlarini ishlab chiqish;

5. Mahalliy va xalgaro migyosda ilmiy hamkorlikni rivojlantirish, xorijiy
tajribalarni o‘rganish orgali o‘zbek ilm-fani va texnologiyasining raqobatbardoshligini
oshirish.
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ANNOTATSIYA
Ushbu magolada masala yechish bo ‘yicha zaruriy metodik tavsiyalar berilgan.
Geometrik optikaga doir ikkta masalaning yechish metodikasi keltirilgan.
Kalit se‘zlar: masala, uchburchak, vaqt, sindirish ko ‘rsatkichi, sinish qonuni,
radius, tezlik.

METHODS FOR SOLVING PROBLEMS IN GEOMETRICAL OPTICS

ABSTRACT
This article provides essential methodological guidelines for solving problems.
The solution methods for two problems related to geometric optics are presented.
Key words: problem, triangle, time, refractive index, law of refraction, radius,
speed.

KIRISH

Yosh avlodni mustaqil fikirli, zamonaviy bilim va kasb-hunarlarni egallagan,
sog‘lom hayotiy pozitsiyaga ega chinakkam vatanparvar insonlar sifatida tarbiyalash
ustoz va murabbiylarning asosiy vazifasidir. Fan va texnikaning hozirgi taragqiyoti
tabily va texnika sohalarida ko‘proq yugori malakali mutaxassislar tayyorlashni taqozo
etadi. Fizika fanidan o‘quvchilarni oliy o‘quv vyurtlariga, konkurslarga va
olimpiadalarga tayyorlash jarayonlarini loyihalashtirishda ta’lim mazmuni, ta’lim
maqgsadi, kutilayotgan natijani to‘g‘ri belgilash, ta’lim metodlari, shakllari va
vositalarini  to‘g‘ri  tanlash, o‘quvchilarning bilim, ko‘nikma va malakalarini
baholashni aniq mezonlarini oldindan ishlab chigish, mashg ulotlarni amalga oshirish
va bir-biri bilan uyg‘unlashuviga etiborni qaratish magsadga muvofiqdir.
O‘quvchilarning egallagan bilimlarini masala yechish orgali baholashda innovatsion
yondashuvlarning ahamiyati juda katta. Masala yechish-kichik hodisa va jarayondagi
noma’lum fizik kattaliklarni masala shartida berilgan kattaliklar orqgali ifodalangan
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formulasini chigarib masala shartida berilgan kattaliklarning son giymatini o‘rniga
go‘yib hisoblashdir. Fizika o‘qitishda amaliy metodlar ichida masalalar yechish muhim
o‘rin egallaydi. Masalalar yechishda qgo‘yiladigan asosiy magsad o‘quvchilar fizik
gonuniyatlarni chuqurroq tushunsinlar, ularni ajrata olsinlar va ularni fizik hodisalarni
tahlil qilishga, amaliy masalalarga qo‘llay olishga o‘rganishlaridan iborat[1].
Fizikadan masalalar yechish-o‘quv jarayonining zaruriy elementlaridan biridir. Masala
yechish o‘quvchilarda fizik hodisalar orasidagi bog‘lanishlarni, qonunlarni chuqur
o‘zlashtirishga, ularning mantiqgiy fikrlashini va izlanuvchanlik qobiliyatini yanada
rivojlantirishga, magsadga erishish ko‘nikmalarini shakllantirishga xizmat qgiladi[2].
Fizikadan olimpiada masalalarini yechishda o‘quvchilarni mehnatsevarlik, magsadga
erishishda tirishgoqlik, intiluvchanlik va muammoni mustaqil hal gila olish kabi
shaxsiy axlogiy xislatlarni shakllantirishga yordam beradi.

Fizikadan masala yechishda o‘quvchilar quyidagi gisgacha metodik
ko‘rsatmaga amal giladilar[3]:

1. Masalaning sharti bir necha marta o‘gib chigiladi va u fizikaning gaysi
bo‘limiga tegishli ekani aniglandi.

2 Masalaning gaysi bo‘limga tegishliligi anglanadi, mazmuni tushuniladi va
masala shartida berilgan kattaliklar ,,XBS” da ifodalanib, topish kerak bo‘lgan kattalik
yoziladi.

3. Masalaning shartiga mos keluvchi chizma chiziladi.

4. Masala shartida ganday fizik qonuniyatlar yotgani aniglanadi.

5. Masalani umumiy ko‘rinishda yechish uchun ketma-ketlik asosida masala
shartidagi noma’lum kattalikni ma’lum kattaliklar bilan bog‘lovchi formulalar hosil
gilinadi.

6. Masala yechishda qo‘llanilgan har bir gonun, qoida, formula va fizik
kattaliklar gisgacha izohlab boriladi.

7. Masala shartiga berilgan Kattaliklar aniglangan formulaga qo‘yiladi va
hisoblanadi.

8. Masalaning javobini chigarishda uning anigligiga ahamiyat beriladi va
kerakli xulosalalar chigariladi .

ASOSIY QISM
Aylanma harakat dinamikasidan quyidagi 2 ta masalaning yechish metodikasini
keltiramiz:
Kapillar shisha naychaga yon tomondan garaganimizda uning ko‘rinma ichki radiusi
r gateng bo‘lsa, haqgiqiy ichki radiusini toping. Shishaning sindirish ko‘rsatkichi n ga
teng.
Berilgan: I, N . Topish kerak: R=?
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Yechilishi: Nur A nugtaga tushganida naychaning sirtidan ichiga sinib o tadi, B
nuqtaga tushadi.

1-rasm
Bunda OB=R hagqiqiy radius bo‘ladi, sinish gonunidan % =n
Sl
90" + 7 +a=180 sin(90" ) cosy __
a=90"—y sing sing
r r

CoOSy =—— L
Rasmdan Ko*rinib turibdiki AF? bulardan 49 =n

Slnﬂ:A—O E

U holda £=n bundan r=".
R n

Javob: R="

=N

2. Yassi ko‘zgudan h masofada yorug‘lik nurlarini chigarayotgan nugta joylashgan.
Ko‘zguga sindirish ko‘rsatgichi n bo‘lgan shaffof suyuglik sekin shunday quyiladiki,
bunda uning sathi 9 doimiy tezlik bilan ko‘tariladi. Nurlanayotgan nugta tasvirining
harakat tezligini toping.

Berilgan: h, n, 4. Topish kerak: u=?

Yechilishi: ¢ <h holni ko‘rib chigamiz. /=vt- suvning t vaqtdagi ko‘tarilish

masofasi.
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5,
.___>/

s

2-rasm

Rasmdan foydalanib SCA uchburchakdan quyidagiga ega bo‘lamiz:

bunda tge ~« . U holda AC =(h- )« .
ABD uchburchakdan: ';—? =tgp, bunda tgs~p uholda AB=2¢-tgp~20p .

Ssina

Yorug‘likning sinish gonunidan: g n buyerdasina~a vasing~g.
Sin
Demak: %: n. Bundan g=%. U holda yugoridagi AB uchun quyidagi ifodani
n
yozamiz: A= 2%
n
Rasmdan quyidagilarni yoza olamiz: BC = AC+ AB = (h—f)a+%
n
$S"=SC+CS" ss=h-r, BC _i4q, cs = B¢
cs" a
ss"=h—r+2S ssr—h—ssh—r+2L, SS"=2(h—£)+%
(04 n n
SS"=h, h=2h—2£(n—_lj=2n—20tw
n n

Nurlanayotgan nuqgta tasvirining harakat tezligi: u = %, u holda u = —ZU(nT_lj
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Javob: u= —zz{nT_l) , bu yerda “-“ishora tasvir ko‘ziga tomon yaginlashmoqda.

2) ¢>h holni ko‘rib chigamiz manbaning 2 ta tasviri bo‘ladi yani &' va S%, S¥ tasvir
siljimaydi , S*-tasvir esa siljivdi. Rasmdan quvidagi munosabatlarni yoza olamiz:

BC=CD+BD, AE=CD

3-rasm

SEA uchburchakdan quyidagiga ega bo‘lamiz: % —tga, AE =CD = htga ~ ha . Cunki

Kichik burchaklarda: tga~a va tgg=p. DAB uchburchakdan: %ztga bunda

AD =¢, BD =/-tga ~ ¢ . U holda yugoridagi BC uchun quyidagi munosabatni yozamiz:
BC=ha+/a=a(h+7).

Yorug‘likning sinish gonunidan: S!”—Z:l bunda sina~a va sinf~p. U holda
SIn n
%:1 bundan g =an. Rasmdan quyidagilarni yoza olamiz:
n
CSS"=CS"-CS, Eztgﬁ, CS'=§, CS=/-n
CS' B
SS--ZE_(g_h)zw_(g_h), ss-'zw_(g_h)zu_(g—h)
Y/ p an n
L=3SS", L=h+Ut—(ut—h)=h+Ut—ut+h,L=h(l+lj—ut(l—lj,
n n n n
h = const al ( 1}
U=-"—=-o|1-=
at n
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Javob: u= _U(nT—lj , bu yerda “-“ishora tasvir kuziga tomon yaqinlashmoqda.

XULOSA

Masalalar yechishda, aynigsa yuqori sinf o‘quvchilar analitik usuldan
foydalanish samaraladir, chunki bu usul ularning mantiqiy fikrlashning rivojlanishiga
yordam beradi. Masalalarni yechishda analiz yoki sintezni bir biridan ajratish giyin,
ular hamma vagt o‘zaro bog‘langan holda keladi. Fizika fanidan o‘qgituvchi tomonidan
mustaqil yechish uchun tavsiya etilgan masalalar o‘quvchilarning olgan bilimlarini har
kungi turmush tarzlariga va tabiatdagi fizik jarayonlarga mantiqiy xulosa chigara
olishlari, oliy o‘quv yurtlariga tayyorlanishlari va olimpiadalarga tayyorgarlik
ko‘rishlari uchun foydali deb hisoblaymiz.
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Annotatsiya: Ushbu maqola informatika va psixologiya fanlarining kesishuv
nugtalarini chuqur o ‘rganadi, ularning o ‘zaro ta’sirini va zamonaviy jamiyatga
ta sirini tahlil giladi. Maqola davomida sun iy intellekt (SI), inson-kompyuter o ‘zaro
ta’siri (IKO), virtual reallik (VR), neyroinformatika va ragamli psixologiya
sohalaridagi yutuglar, shuningdek, ushbu sohalarning kognitiv psixologiya, Klinik
psixologiya va ijtimoiy psixologiyaga ta 'siri ko ‘rib chigiladi. Bundan tashgari, ushbu
sohalarda yuzaga keladigan etik va ijtimoiy masalalar, xususan, shaxsiy
ma’lumotlarning maxfiyligi, algoritmik adolat va texnologiyalarning suiiste ‘'mol
gilinishi kabi jihatlar muhokama gilinadi.

NHO®OPMATHUKA U IICUXOJIOI'UA: COBPEMEHHBIE IIEPEKPECTKHA
N IHHEPCIIEKTUBbBI HA BYAYHIEE
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ToxupaxonoBa Pyxcopa OTKHPKOH KbI3bI
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MaTeMaTH4eCcKoro (gakyabTera
DnekTpoHHas moyTa: samandarleytenant2@gmail.com*
DnekTpoHHas moyta: toxirjonovaruxsora@gmail.com

Annomayua: B smoii cmamve nodpobHo paccmampusaemcs nepeceueHue
KOMHNBIOMEPHOU HAYKU U NCUXON02UU, AHATUSUPYEMCS UX 83AUMOOeUCmaUe U GIUAHUE
Ha coepemeHHoe obwecmeo. B cmamve paccmampuearomes docmudicenus 6 oonacmu
uckyccmeennozo unmennekma (MH), e3aumooeticmeus yenoseka ¢ KOMNbIOMeEPOM
(HCI), eupmyanvnoii peanvrnocmu (VR), Heupoungpopmamuku u yugposoi
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ACUXONI02UU, a MAaKdyce 6GIUAHUe IMUX oOnacmell HaA KOSHUMUBHYIO NCUXONO2UIO,
KAUHUYECKYIO HNCUXON02UI0 U COYUAnbHylo ncuxonocuto. Kpome moeo, 6yoym
06cycoamves Imudeckue U CoOYyUanrbHvle BONPOCHI, BOZHUKAIOWUE 8 IMUX 00NACTSX,
8 YaCMHOCMU, maKue acneKkmol, KaKk KOHQUOEHYUATbHOCIb NePCOHANbHBIX OAHHBIX,
aAn2oOpUMMuU4ecKas cnpasediu8oCcms U HenpagoMepHoe UCNOIb308AHUE MEXHOIO2ULL.

INFORMATICS AND PSYCHOLOGY: MODERN CROSSROADS AND
FUTURE PROSPECTS

Samandarbek Abdukhapizov Abdulkosim oglu* (main author)
Toxirjonova Rukhsora O‘tkirjon gizi
Student of the Faculty of Physics and Mathematics, Namangan State University
E-mail: samandarleytenant2@gmail.com
E-mail: toxirjonovaruxsora@gmail.com

Abstract: This article takes a detailed look at the intersection of computer
science and psychology, analyzing their interactions and impact on modern society.
The article reviews advances in artificial intelligence (Al), human-computer
interaction (HCI), virtual reality (VR), neuroinformatics, and digital psychology, as
well as the impact of these fields on cognitive psychology, clinical psychology, and
social psychology. In addition, ethical and social issues arising in these fields will be
discussed, in particular, aspects such as privacy of personal data, algorithmic fairness,
and misuse of technology.

Kirish

Informatika va psixologiya XXI asrda tobora ko‘proq integratsiyalashib
bormoqda. Texnologiyalarning jadal rivojlanishi inson xatti-harakatlarini tushunish va
modellashtirish  uchun vyangi imkoniyatlar yaratmoqda, psixologiya esa
texnologiyalarni inson ehtiyojlariga moslashtirishga, ularning qulayligi, samaradorligi
va foydali bo‘lishini ta’minlashga yordam beradi. Ushbu o°zaro ta’sir natijasida sun’iy
intellekt, inson-kompyuter o‘zaro ta’siri, virtual reallik, neyroinformatika va ragamli
psixologiya kabi yangi sohalar paydo bo‘ldi va rivojlanmoqda. Ushbu fanlararo
yondashuv insoniyatning turli jabhalariga ta’sir ko‘rsatadi, jumladan, ta’lim, sog‘ligni
saglash, biznes va ko‘ngilochar sohalar.

Asosiy gism
1. Sun’iy intellekt va psixologiya:

SlIning psixologiyadagi roli: Sun’iy intellekt (SI) algoritmlari inson aglini
modellashtirish, kognitiv jarayonlarni simulyatsiya gilish va inson xatti-harakatlarini
bashorat qgilish uchun ishlatiladi. Mashinaviy o‘rganish (MO) usullari, xususan, chuqur
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o‘rganish (CHO) psixologik tadgigotlarda ma’lumotlarni tahlil qilish, nagshlarni
aniglash va avtomatlashtirish uchun keng go‘llaniladi.

SI va ruhiy salomatlik: Sl yordamida yaratilgan chatbotlar va virtual
yordamchilar psixologik yordam ko‘rsatish, terapiya seanslarini o‘tkazish va ruhiy
salomatlikni monitoring gilish uchun ishlatilishi mumkin. Ushbu texnologiyalar,
aynigsa, uzoq hududlarda yashovchi yoki psixologik yordam olishga imkoniyati
cheklangan odamlar uchun qulaydir.

Misol: SI algoritmlari yordamida ijtimoiy tarmoglardagi matnlar va faollikni
tahlil qilish orgali depressiya, tashvish kabi ruhiy kasalliklarni erta aniglash,
shuningdek, oz joniga gasd qilish xavfini baholash mumkin.

Kognitiv  arxitekturalar: Sl sohasida inson kognitiv  jarayonlarini
modellashtirishga qaratilgan kognitiv arxitekturalar (masalan, ACT-R, SOAR)
mavjud. Ushbu arxitekturalar insonning xotirasi, digqati, garor gabul qilish
mexanizmlarini kompyuter modellarida aks ettirishga harakat giladi.

2. Inson-kompyuter o¢zaro ta’siri (IKO) va psixologiya:

IKOning psixologik asoslari: IKO insonlar kompyuterlar, mobil qurilmalar va
boshqga texnologik vositalar bilan ganday o‘zaro aloga gilishini o‘rganadi. Psixologiya
IKO dizaynida insonning kognitiv xususiyatlari (diggat, xotira, idrok), hissiy holati,
motivatsiyasi va foydalanuvchi tajribasini hisobga olish uchun muhimdir.
Foydalanuvchi tajribasi (UX) dizayni: IKO tamoyillari yordamida qulay, samarali,
goniqarli va foydalanuvchi ehtiyojlariga mos interfeyslar yaratish mumkin. UX dizayni
foydalanuvchi tajribasini optimallashtirishga garatilgan bo‘lib, insonning texnologiya
bilan o‘zaro ta’siridan oladigan hissiy va kognitiv gonigishini oshirishga intiladi.

Misol: IKO tamoyillari yordamida nogironligi bo‘lgan odamlar (ko‘zi ojizlar,
kar-sogovlar, harakatlanish qobiliyati cheklanganlar) uchun moslashtirilgan
kompyuter interfeyslarini yaratish, shuningdek, turli yoshdagi va bilim darajasidagi
odamlar uchun qulay bo‘lgan ta’lim dasturlarini ishlab chigish mumkin.

Affektiv hisoblash: Affektiv hisoblash insonning hissiyotlarini aniglash, tahlil
gilish va ularga javob berishga garatilgan. Bu sohada yuz ifodalari, ovoz ohangi, tana
harakatlari va fiziologik signallar (masalan, yurak urishi, teri o‘tkazuvchanligi) kabi
ma’lumotlar ishlatiladi. Affektiv hisoblash texnologiyalari ta’lim, sog‘ligni saglash,
marketing va ko‘ngilochar sohalarda qo‘llaniladi.

3. Virtual reallik (VR) va psixologiya:

VRning psixologik ilovalari: VR insonlarga sun’iy, immersiv (chuqur
singdiruvchi) muhitda bo‘lish imkoniyatini beradi. VR psixologik tadgiqotlarda turli
xil vaziyatlarni (masalan, ijtimoiy o‘zaro ta’sirlar, xavfli vaziyatlar, terapevtik
muhitlar) simulyatsiya qilish va inson xatti-harakatlarini, kognitiv jarayonlarni va
hissiy reaksiyalarni o‘rganish uchun ishlatiladi.
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VR terapiyasi: VR fobiyalarni davolash, travmadan keyingi stress buzilishini
(TKSB) kamaytirish, og‘rigni boshqgarish, empatiyani rivojlantirish va ijtimoiy
ko‘nikmalarni o‘rgatish uchun ishlatilishi mumkin. VR terapiyasi an’anaviy terapiya
usullariga nisbatan bir gator afzalliklarga ega, jumladan, xavfsiz muhitda real hayotiy
vaziyatlarni simulyatsiya qilish, bemorning nazoratini ta’minlash va terapiya
jarayonini moslashtirish imkoniyati.

Misol: VR yordamida balandlikdan go‘rgish (akrofobiya), ommaviy nutgdan
go‘rgish (glossfobiya) va o‘rgimchaklardan qo‘rgish (araxnofobiya) kabi fobiyalarni
davolash mumkin. TKSB bilan og‘rigan bemorlar uchun VR travmatik vogeani xavfsiz
muhitda gayta boshdan kechirish va gayta ishlash imkoniyatini beradi.

4. Neyroinformatika:

Neyroinformatikaning magsadi: Neyroinformatika nerv sistemasi, xususan,
miya haqgidagi ma’lumotlarni (masalan, elektrofiziologik ma’lumotlar, neyroimaging
ma’lumotlari) kompyuter yordamida tahlil gilish, modellashtirish va vizualizatsiya
gilishga qaratilgan. Neyroinformatika miyaning tuzilishi va funksiyalari hagida
chuqurroq tushunchaga ega bo‘lish, nevrologik va psixiatrik kasalliklarni tushunish va
davolash, shuningdek, sun’iy intellekt tizimlarini yaratish uchun ilhom olishga yordam
beradi.  Miya-kompyuter interfeysi (MKI): Neyroinformatika miya-kompyuter
interfeyslarini (MKI) yaratish uchun asos bo‘lib xizmat giladi. MKI miya faoliyatini
to‘g‘ridan-to‘g‘ri  kompyuterga ulash imkoniyatini beradi. MKI falaj bo‘lgan
odamlarga kompyuterni boshqarish, protezlarni harakatlantirish va aloga gilish
imkoniyatini berishi mumkin.

Misol: Neyroinformatika yordamida Altsgeymer kasalligini erta bosgichda
aniglash, miya shikastlanishidan keyin tiklanish jarayonini kuzatish va miyaning turli
gismlarining o‘zaro ta’sirini o‘rganish mumkin.

5. Ragamli psixologiya:

Ragamli  psixologiyaning doirasi: Ragamli psixologiya insonlarning
texnologiyalar (masalan, ijtimoiy tarmoglar, mobil ilovalar, virtual dunyolar, onlayn
o‘yinlar) bilan o‘zaro ta’sirini, ragamli muhitning inson xatti-harakatlariga, kognitiv
jarayonlarga, hissiy holatga va ijtimoiy munosabatlarga ta’sirini o‘rganadi. Ragamli
psixologiya onlayn xatti-harakatlar, ragamli identitet, ragamli farovonlik, onlayn
mulogot va ragamli etik kabi masalalarni o‘rganadi.

Ijtimoiy tarmoglarning ta’siri: Ijtimoiy tarmoglarning insonning o‘ziga bo‘lgan
bahosiga, ijtimoiy tagqoslashga, yolg‘izlik hissiga, siyosiy garashlarga va xulg-
atvoriga ta’siri ragamli psixologiyaning muhim mavzularidan biridir. Ijtimoiy
tarmoglarning afzalliklari va kamchiliklarini tushunish, ulardan ogilona foydalanish va
salbiy ogibatlarini kamaytirish uchun muhimdir.
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Misol: Ragamli psixologiya ijtimoiy tarmoqlarda "kiberbulling™ (onlayn ta’qib)
ning psixologik oqibatlarini, onlayn o‘yinlarga garamlikning sabablarini va
ogibatlarini, ragamli texnologiyalarning diggatni jamlash qobiliyatiga ta’sirini
o‘rganadi.

Etik va ijtimoiy masalalar

Ma’lumotlarning maxfiyligi: Sl va psixologiya o‘rtasidagi integratsiya shaxsiy
ma’lumotlarning maxfiyligi, ma’lumotlarni himoya qilish, rozilik olish va
ma’lumotlardan noto‘g‘ri foydalanishning oldini olish kabi bir gator etik masalalarni
keltirib chigaradi.

Algoritmik adolat va xolislik: Sl algoritmlarining  xolis  bo‘lishi,
diskriminatsiyani keltirib chigarmasligi va adolatli garorlar gabul gilishi muhimdir.
Algoritmlarning xolisligini  ta’minlash uchun ma’lumotlarni  to‘g‘ri  yig‘ish,
algoritmlarni sinchkovlik bilan tekshirish va ularning natijalarini monitoring qilish
zarur.

Texnologiyalarning suiiste’mol gilinishi: SI va psixologiya texnologiyalaridan
suiiste’mol gilish, masalan, manipulyatsiya, propaganda, shaxsiy hayotga aralashish va
avtonom qurollarni yaratish kabi xavflar mavjud. Ushbu xavflarni oldini olish uchun
gonunchilik, tartibga solish va etik standartlar ishlab chigish zarur.

Inson qadriyatlari: Texnologiyalarni ishlab chigish va qo‘llashda inson
gadriyatlarini, jumladan, avtonomiya, shaxsiy erkinlik, adolat va inson huquglarini
hisobga olish muhimdir.

Xulosa

Informatika va psixologiya fanlarining integratsiyasi insoniyat uchun katta
imkoniyatlar yaratadi. Ushbu sohalardagi yutuglar inson xatti-harakatlarini tushunish,
ruhiy salomatlikni yaxshilash, ta’limni optimallashtirish, ish unumdorligini oshirish va
texnologiyalarni inson ehtiyojlariga moslashtirishga yordam beradi. Biroq, ushbu
sohalarda yuzaga keladigan etik va ijtimoiy masalalarga e’tibor garatish va ularni hal
gilish, texnologiyalardan mas’uliyatli va ogilona foydalanish zarur. Kelajakda
informatika va psixologiya o‘rtasidagi hamkorlik yanada kuchayishi, insoniyat uchun
yangi imkoniyatlar yaratishi va mavjud muammolarni hal gilishga yordam berishi
mumkin.
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Annotatsiya: Jamiyatda ijtimoiy, iqtisodiy ehtiyojlarni ortishi, ishlab chigarish
texnologiyalari va texnologik qurilmalarning murakkablashishi asosida uzluksiz
takomillashib borishi ishlab chigarish sohasining sifat jihatidan o zgarishiga olib
keldi. Bu o 'z navbatida oliy muhandislik ta limi tizimi oldiga bo ‘lajak mutaxassislarni
kasbiy tayyorlash sifatini zamonaviy ta’lim tendensiyalari asosida takomillashtirish
talabini go ‘yadi.

Kalit so‘zlar: pedagogic jarayon, didaktik o‘quv magsad, o ‘qgitish
texnologiyasi, dasturiy vosita, model, motivatsiyalovchi, komponent, modul, fazoviy
modellashtirish,

Annomauyusn: Bospacmarowue coyuanvuvie u 3KOHOMU4eCKUe nompeoHocmu
obwecmea, a makdxce  YCIO0JNCHEHUe  NPOU3BOOCMBEHHbIX — MEXHONo2UU U
MeXHOI02UHeCKo20 000py008aHUs 00VCI08UIU KAYECMBEHHble USMEHEeHUsl 8 cepe
npouseoocmea. B ceoio ouepedn, smo mpebyem om cucmembul blCULECO UHHCEHEPHO2O
00pA306aHUSL  COBEPULEHCTNBOBAHUS KAYeCmed NpodecCUOHANbHOU NOO20MOBKU
OYOyWuUx Ccneyuanucmos 8 COOMBEMCMEUU C COBPEMEHHbIMU MEeHOEeHYUIMU
00pa306aHUAL.

Knrwuesvie cnosa: nedazocuueckuti npoyecc, Ou0aKkmuyeckas yueonas yev,
mexHonocuss  00yueHus, NpPoSPAMMHOe CPeOCmB0, MOOelb, MOMUBUPYIOUWULL
KOMNOHeHmM, MOOY1b, NPOCMPAHCMBEHHOE MOOETUPOBAHIUE.
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Abstract: The rising social and economic demands of society, along with the
increasing complexity of production technologies and technological equipment, have
brought about qualitative transformations in the production sector. Consequently, the
system of higher engineering education is tasked with enhancing the quality of
professional training for future specialists in line with contemporary educational
trends.

Keywords: pedagogical process, didactic learning objective, teaching
technology, software tool, model, motivating, component, module, spatial modeling.

KIRISH. Respublikamizning ijtimoiy, iqtisodiy, siyosiy va mafkuraviy
hayotida sodir bo‘layotgan o‘zgarishlar, ya’ni fan—texnika va texnologiyalarning jadal
taraqqiyoti va boshqa shu kabi ko‘plab omillar ta’lim tizimini, shu jumladan oliy ta’lim
muassasalarida talabalariga ta’lim berish jarayonini zamon talablari asosida
modernizatsiya gilishni tagozo etmoqda.

Mamlakatimizda oliy ta’lim tizimini tubdan takomillashtirish, mamlakatni
Ijtimoiy-igtisodiy rivojlantirishning ustuvor vazifalaridan kelib chiggan holda, kadrlar
tayyorlash mazmunini tubdan gayta ko‘rish, xalgaro standartlar darajasiga mos oliy
ma’lumotli mutaxassislar tayyorlash uchun zarur sharoitlar yaratilishini ta’minlash
magsadida gabul gilingan.

Zamonaviy ta’lim tendensiyalari orgali jadal rivojlanuvchi va o‘zgarib turuvchi
jamiyat zamonaviy mehnat bozori extiyojlarini ganoatlantirishga qodir yuqori
malakali mutaxassislarni tayyorlash zarurligini talab etmoqda. Shu bois muhandislik
ta’limida bo‘lajak muhandislarning kasbiy kompetentligini rivojlantirish, muhandislik
ta’limi dasturlarini takomillashtirish muhim ahamiyatga ega.

ADABIYOTLAR TAHLILI VA METODOLOGIYASI. Hozirgi vaqtda
mamlakatimiz pedagogika fanida ta’lim tizimi samaradorligini oshirishga garatilgan
yangi yechimlarni izlash faollashdi, ayni paytda olimlar va amaliyotchilar tomonidan
o‘qitish texnologiyalarini ishlab chigish va go‘llashga tobora ko‘proq e’tibor
garatilmoqda.

V.P.Bespalko fikricha har ganday faoliyat gaydlari texnologiya yoki san’at
bo‘lishi mumkin. San’at intuitsiyaga, texnologiya fanga asoslanadi. Hamma narsa
san’atdan boshlanadi, texnologiya bilan tugaydi, shunda hamma narsa gaytadan
boshlanadi. Pedagogik faoliyatda har qganday rejalashtirishsiz amalga oshirib
bo‘Imaydi, bu intuitiv harakatlarga, ya’ni texnologiyaning boshlanishiga zid keladi.

Texnologiya psixologik va pedagogik fanlar sohasiga aylandi, muayyan
sharoitlarda ta’limni tashkil etishning eng ogilona usullarini o‘rganish.

Talabalar o‘rtasida o‘zaro bog‘liq tizimli bilimlarni shakllantirishda
imkoniyatlari cheklangan an’anaviy intizomiy didaktik o‘gitish modelini tuzatish
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zarurligini anglash natijaga kafolatlangan erishishni ta’minlaydigan o‘qitish
texnologiyasini joriy etish uchun yangi istigbollarni ochadi.

Hozirgi vaqtda ilmiy-pedagogik asarlarda, pedagogik adabiyotlarda “pedagogik
texnologiya”, “ta’lim texnologiyasi”, “ishlab chiqarish texnologiyasi” kabi atamalar
ko‘p qo‘llaniladi. Biroq keyingi yillarda pedagogika fanlarida “texnologiya”
tushunchasini qo‘llash doirasini toraytirish tendensiyasi kuzatilmogda. Ma’rifiy
tadgigotchilarning katta gismi, jumladan M.Y .Vilenskiy, S.A.Smirnov, P.l.Obrazsov,
A.l.Uman, O.K Filatov, D.V.Chernilevskiy texnologik nuqgtai nazardan bu atamalarni
go‘llash noto‘g‘ri degan xulosaga keldi. Buning sababi shundaki, hozirgi zamon
pedagogikasida shaxs fazilatlarini shakllantirish, inson tarbiyasi, qadriyat yo‘nalishlari
mezonlari bir ma’noda belgilanmagan. Shuning uchun har ganday texnologiya taklif
gilganidek, ta’lim magsadlarini diagnostik tarzda shakllantirish va ularning pedagogik
faoliyat jarayonida erishgan yutuglarini aniglash mumkin emas. Shunday qilib,
“o‘qitish texnologiyasi” atamasini qo‘llash eng to‘g‘ri bo‘ladi.

NATIJALAR. O‘qitish texnologiyasi (natija sifatida) didaktik jarayonning ilmiy
loyihasi (ta’rifi, modeli) bo‘lib, uni takrorlash pedagogik harakatlar muvaffaqgiyatini
kafolatlaydi.

Texnika yo‘nalishi oliy ta’lim muassasalari talabalarining kartografik
kompetentligini shakllantirishning pedagogik jarayoni quyidagi “ishlab chigarishga
yaroqlilik” belgilari bilan tavsiflanadi:

- “Kartografiya”, “Geodeziya” o‘quv fanlari bo‘yicha bilim ko‘nikmalarning
oldindan belgilangan darajalarida ifodalangan pedagogik jarayonning kafolatlangan
samaradorligi. Bu oliy ta’limni davlat standartlashtirishni, ta’lim yo‘nalishi bo‘yicha
davlat ta’lim standarti meyorlarini va bitiruvchiga qo‘yiladigan malaka talablarini
bajarishga garatilgan pedagogik jarayonni tashkil etishning ma’lum bir bosqgichi va
mantiqiyligini nazarda tutadi;

- talabalarda kartografik kompetensiyani shakllantirishga magsadli yo‘naltirish;

- o‘quv, tarbiyaviy va uslubiy ishlarda o‘qitishning standart shakllari, usullari,
vositalari va tartiblarini go‘llashning o‘zaro bog‘ligligi va o‘zaro bog‘ligligida
namoyon bo‘ladigan izchillik va yaxlitlik;

- bitiruvchilarni tayyorlashning yuqori darajasini ta’minlaydigan o‘quv, o‘quv-
uslubiy ishning joriy va istigbolli vazifalarini hal gilishda qo‘llaniladigan ta’lim
faoliyatining yangi ogilona shakllari, usullari, vositalari va tartiblarini izlash va amalga
oshirish nugtai nazaridan ko‘rib chigilgan dinamizm;

- pedagogik jarayonni standartlashtirish, tizimlilik va takror ishlab chigarish
imkoniyati, quyidagilarga imkon beradi: tegishli kartografik ta’lim dasturlari asosida
aniq yo‘nalish bitiruvchisini tayyorlash jarayonining ma’lum tarkibiy va mantigiy
ketma-ketligini loyihalash; har bir talabaga davlat ta’lim standartida belgilangan
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standart talablarini tagdim etish; o‘quv jarayonini bir xil o‘quv rejalari va dasturlari
bo‘yicha takrorlash.

MUHOKAMA. Yuqoridagilar texnika yo‘nalishi oliy ta’lim muassasalarida
kartografik fanlarini o‘gitishni tashkil etishda texnologik yondashuvning mohiyati
quyidagicha ekanligini ta’kidlash imkonini beradi:

- keyinchalik ushbu loyihani pedagogik amaliyotda takrorlash imkoniyati bilan
o‘quv jarayonini dastlabki loyihalashda;

- o‘quv jarayonini tashkil etishda talabaning faol rolini, uning shaxsiy
ehtiyojlarini, xususiyatlari va qobiliyatlarini  kasbiy yo‘naltirilgan ta’lim
texnologiyasini qurish va joriy etishning barcha bosgichlarida hisobga olish;

- go‘yilgan didaktik magsadlarga erishish sifatini obyektiv nazorat qilish
imkoniyatini ta’minlaydigan maxsus tashkil etilgan magsadlarni belgilashda;

- o‘gitish texnologiyasining tarkibiy va mazmuniy yaxlitligida, ya’ni uning
tarkibiy gismlaridan biriga boshqgalarga ta’sir gilmasdan o‘zgartirish kiritishga yo‘l
go‘yilmasligida;

- o‘qitish texnologiyasining barcha ishlab chigarish bilan tabiiy bog‘lanishlari
bilan optimal usul, shakl va materiallarni belgilashda;

- 0‘quyv jarayoniga o‘z vagtida va tezkor tuzatishlar kiritish imkonini beruvchi
tezkor fikr-mulohazaning mavjudligi.

Binobarin, kartografiya, geodeziya, topografiya fanlarini o‘qgitishning
professional yo‘naltirilgan texnologiyasini yaratish va joriy etish talabalarning
kartografik kompetentligini shakllantirish vositasiga aylanadi.

XULOSA. Dastuiy vositalardan foydalanish sharoitida bo‘lajak muhandislarni
kasbiy faoliyatga tayyorlashning mantiqiy tuzilmasi tarkibini aniglash va shu asosda
ularni kasbiy tayyorlash modelini ishlab chigish zarur.

“Geodeziya, kartografiya va kadastr” ta’limi yo‘nalishida o‘qitiladigan kasbiy fan
“Kartografiya” fani bo‘yicha mashg‘ulotlarni tashkil etish va samaradorligini
oshirishda kasbiy yo‘naltirilgan o‘qgitish texnologiyalarining o‘rni va roli muhim
hisoblanadi.

“Kartografiya” fanidan amaliy mashg‘ulotlarda elektron o‘quv-metodik majmua
asosida tayyorlangan elektron amaliy ishlar bo‘lajak muhandisning  kasbiy
kompetentligini rivojlantirishga xizmat giladi.
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Annotatsiya: Jahon ta’lim sohasida o ‘gitishning zamonaviy didaktik
vositalarini kengroq joriy etish orgali bo ‘lajak muhandislarning zamonaviy texnik va
texnologik bilimlarini rivojlantirish va kengaytirishga alohida e ’tibor garatilmoqda.
Xalgaro pedagogik tajribalarga ko ‘ra, texnika yo nalishi oliy ta’lim muassasalarida
“Geodeziya, kartografiya va kadastr” sohasi bo ‘yicha muhandis kadrlarni kasbiy
faoliyatga tayyorlash tizimida AutoCAD, ArcGIS, Panorama, 3D terrain, Map Info
kabi grafikli dasturlar asosida ishlab chigilgan elektron o ‘gitish vositalarining yangi
avlodlarini yaratish va ulardan foydalanish borasida keng ko ‘lamli ishlar amalga
oshirilmoqda.

Kalit se‘zlar: geodeziya, kartografiya, dasturiy vosita, generalizatsiya model,
motivatsiyalovchi, komponent, modul, fazoviy modellashtirish.

Annomayusn: B chepe muposoco obpazosanus ocoboe HUMAHUE YOeaaemcs
PAaA3sumuio U paciiuperuio COBPEMeHHbIX MEeXHUYECKUX U MEeXHOL0SUYeCKUX 3HAHULL
0y OVWUX UHIICEHEPOB Uepe3 DoTlee WUPOKOoe BHeOPeHUEe COBPEMEHHBIX OUOAKMUYLECKUX
cpeocme o00OyyeHus. CoenacHo MedHCOYHAPOOHOMY Neda202uiecKoMy Onbvlmy, 8
cucmeme NOO20MOBKU  UHICEHEPHbIX Kaodpoe no HanpasneHutro «l eoode3zus,
Kapmozpagus u Kkaoacmpy 8 8blCUIUX YUeOHbIX 3A6€0CHUAX MEXHUYECK020 NPOopuis
sedymces macuimabHvle pabomsl NO CO30AHUIO U UCNOIb308AHUIO HOBO20 NOKOJICHUS
NEKMPOHHBIX VHEOHbIX CpPeocms, pa3pabdomanHblX HA OCHOBe 2paduuecKux
npoepamm, maxux kax AutoCAD, ArcGlS, Panorama, 3D Terrain, MaplInfo.

Knioueevie cnosa: ceooesus, kapmoepagus, npocpammHoe obdecneuerue,
MOOelb 2eHepanu3ayul, MOMUBAYUOHHbIU, KOMNOHEHM, MOOYIb, NPOCMPAHCINEEHHOE
MoOoenuposanue.
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Abstract: In the field of global education, special attention is given to the
development and expansion of modern technical and technological knowledge of future
engineers through the broader implementation of contemporary didactic teaching
tools. According to international pedagogical experience, extensive work is being
carried out in technical higher education institutions to develop and implement a new
generation of electronic teaching tools based on graphic software such as AutoCAD,
ArcGIS, Panorama, 3D Terrain, and Maplinfo, within the system of training
engineering personnel in the field of Geodesy, cartography, and cadastre.

Keywords: geodesy, cartography, software, generalization model,
motivational, component, module, spatial modeling.

KIRISH. So‘nggi yillarda barcha fan va sohalarda ulkan izlanishlar va
tadgigotlar olib borilib, misli ko‘rilmagan natijalarga erishilmogda. Xususan,
kartografiya va geoinformatikaning fan, texnika hamda ishlab chigarish sohalari
sifatida rivojlanib borayotganligi hech bir soha mutaxassisiga sir emas. Fanga
geografik axborot tizimlari (GAT) ning Kirib kelishi sohani yanada tez suratlar bilan
rivojlanishiga olib keldi.

Mamlakatimizning turli mintagalarida demografik jarayonlarni zamonaviy
geoaxborot texnologiyalari va kartografik metodlar asosida tadqiqg qilish, kartalarini
tuzishda demografik ma’lumotlarni to‘plash, saglash, ma’lumotlar bazasini yaratish,
ragamli ko‘rinishga aylantirish, tahlil gilish, gayta ishlash, ro‘yxatga olish, baholash,
avtomatik prognoz qilish, fazoviy ma’lumotlar asosida modellashtirish,
integratsiyalash va vizuallashtirish  bo‘yicha tadqiqotlar yetarli darajada
o‘rganilmagan. Shu sababli geoaxborot texnologiyalari va kartografik metodlar asosida
demografik jarayonlarni o‘rganish zaruriyati paydo bo‘ldi.

ADABIYOTLAR TAHLILI VA METODOLOGIYASI. Geoaxborot tizimi,
asosly vazifalari tabiat va jamiyat hodisalarining geofazoviy ma’lumotlarini maxsus
vositalar yordamida to‘plash, saglash, boshqgarish, tahlil gilish, modellashtirish va
tasvirlashdan iborat bo‘lgan mutaxassis va tahlilchilar boshqgaruvi ostidagi
umumlashgan dasturiy tizimdir

Geografik axborot tizimi yer yuzidagi obektlar, jumladan, binolar, shaharlar,
yo‘llar, daryolar, davlatlarni kompyuter orgali tasvirlashga yordam beradi. Hozirda bu
tizimni insoniyat faoliyati va dunyoda bo‘layotgan o‘zgarishlar, vogea-hodisalarni
tasvirlash, tahlil gilish, muammoli vaziyatlarni aniglash va ularni tushunish uchun
go‘llab kelmoqdalar. Kartalar orgali tasvirlab berilgan tahliliy muammolar insonga har
xil sonlar, diagrammalardan ko‘ra vizual ravishda samaraliroq tushunishga yordam
bermogda. Buning sababi, hozirda GAT orgali vizual ko‘rinishda biror-bir muammoni
tasvirlashda juda ko‘plab usullardan foydalanilmogda. Bu usullar jumlasiga turli
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ranglar, uch o‘lchamli ko‘rinishlar, vektorli tasvirlash kiradi va bu, o‘z navbatida,
matnlar yoki sonlar orgali tushunish giyin bo‘lgan jihatlarni ochib beradi.

NATIJALAR. Yuqgorida keltirilgan ushbu tizim texnologik tizimlar turkumidan
bo‘lsada, ijtimoiy, igtisodiy va sog‘ligni saglash sohalarida ham keng go‘llanila
boshladi. Hozirgi kunda geoaxborot tizimining ilmiy asoslari keng ko‘lamda
o‘rganilmogda va endilikda kartalar orgali tasvirlash geografik bilimlar sohasida
isbotlangan usullardan biriga aylandi. Agar biron-bir sohaga oid muammolarni
tushunishga va ularning yechimini izlashga kirishadigan bo‘lsak, endilikda darhol
o‘sha muammoning ragamli kartasini ishlab chigishimiz, muammoning ko‘lamini
baholash orgali yechimlar izlashimiz va shunga yarasha garorlar gabul gilishimiz
mumkin bo‘ladi. Geoaxborot tizimida qo‘llaniladigan maxsus dasturlar asosan ikki
turga bo‘linadi va ular quyidagilardan iborat:

1. Pulli dasturlar. Ular jumlasiga hozirda mashhur bo‘lgan ESRI kompaniyasining
ArcView oilasidagi dasturlar, GIS Maplinfo Professional, AutoCAD Map 3D,
Geomedia Professional, Panorama, Remoteview, Bentley Map, Erdas Imagine kabilar
Kiradi.

2. Ochiq kodli dasturlar. Mazkur bepul geoaxborot tizimi dasturlariga Quantum
GIS (QGIS), GRASS GIS, gvGIS, ILWIS, JUMP GIS, MapWindow GIS, SAGA GIS,
Capaware, FalconView, Kalypso, TerraView, Whitebox GIS kiradi.

Pedagogik dasturiy vositalar - kompyuter texnologiyalari yordamida o‘quv
jarayonini gisman yoki to‘liq avtomatlashtirish uchun mo‘ljallangan didaktik vosita
hisoblanadi. Ular ta’lim jarayonini samaradorligini oshirishning istigbolli shakllaridan
biri hisoblanib, zamonaviy texnologiyalarning o‘qitish vositasi sifatida ishlatiladi.
Pedagogik dasturiy vositalar tarkibiga: o‘quv fani buyicha aniqg didaktik magsadlarga
erishishga yo‘naltirilgan dasturiy mahsulot (dasturlar majmuasi), texnik va metodik
ta’minot, qo‘shimcha yordamchi vositalar kiradi.

MUHOKAMA. Tadgiqotlar davomida ma’lum bo‘ladiki, GIS texnologiyasi
negizida, demografik jarayonlarni aks ettiruvchi yangi avlod kartalarini yaratishning
yangi metodikasini ishlab chigish zarurligi ko‘zga tashlanadi. Shulardan kelib chigib
quyidagi demografik ragamli kartalarni yaratish texnologiyasi ishlab chigildi. Aholi
kartalarini yaratish texnologiyasini joriy etish va amalga oshirishdagi ishlar ketma -
ketligi quyidagilardan iborat:

1. Hududning demografik holatini o‘rganish. Bunda, ragamli ma’lumotlar
to‘planib mualliflik originallaridan, fond kartalari hamda masofadan zondlash
materiallarini jamlagan holda ma’lumotlar bazalari shakllantiriladi. Bu bosgichda
ishlar ko‘lami tanlangan hududning demografik holatini geografik jihatdan o‘rganish
jarayonini ham gamrab oladi.
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2. Demografik obektlar tasnifi va tahlili. Ushbu jarayonda to‘plangan mavjud
jadvallar (atributlar) hamda matnli ma’lumotlar kompyuter xotirasiga kiritiladi.

3. Shartli belgilar tizimini ishlab chigish. Bunda, demografik jarayonlarni
tavsiflaydigan shartli belgilar bibliotekasi yaratiladi, shuningdek standart bo‘yicha
yaratilgan shartli belgilar bibliotekasi asosida joylardagi vogea va hodisalalarni
izohlovchi legendalar tuziladi.

4. Kartaning mavzuli gatlamlari bilan ishlash. Bunda, mavzuli gatlamlar
tanlangan ketma - ketlikda to“g‘ri joylashtiriladi va kartografik tasvirni hosil gilish va
ularni taxrir gilish ishlari amalga oshiriladi.

XULOSA. O‘qitish metodikasi uchun, modellashtirishni o‘rganilayotgan obektni
bilish jarayoni sifatida ishlatish muhim hisoblanadi hamda model obektni “yakuniy
tasvirini” asosiy matndagi alogalarni ifodalovchi matnni va obekt-matnning o‘zini
ko‘rishga imkon yaratadi.

1. Muhandislarning kasbiy faoliyatlari turlari: konstruktiv, tashkiliy,
kommunikativ, informatsion, rivojlantiruvchi, mobilizatsion, nazorat, texnik va
boshqgalardan iborat ekanligi, ular bu faoliyatni bajarishlariga garab ularning vazifalari
(umumiy) o‘qgituvchi faoliyati tuzilmasi va (xususiy) kasbiy fanlar o*qgituvchisi faoliyat
turlaridan iborat ekanligi aniglandi.

2. Bo‘lajak muhandislarni kasbiy tayyorlash jarayonini takomillashtirishning
asosi sifatida kompyuter vositasida amalga oshiriladigan dasturlashtirilgan ta’lim
metodidan foydalanish magsadga muvofigligi asoslandi.

3. Bo‘lajak muhandislarning o‘z kasbiy faoliyatlari shakllanishi jarayonida
kompyuterlardan foydalanish tartibi, o‘rgatuvchi ko‘nikma hosil giluvchi va nazorat
giluvchi vazifalardan iborat ekanligi hamda ularning tasnifi aniglashtirildi.
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ELEKTR TARMOQLARIDA REAKTIV QUVVAT KOMPENSATSIYASINI
TAKOMILLASHGAN AVTOMATIK TIZIMINI JORIY ETISH

To‘xtasinov S.X., Xagiqov A.U.

Annotatsiya. Ushbu maqola quvvati 50 kVt gacha bo ‘Igan iste ‘molchilar uchun
reaktiv quvvatni avtomatik kompenssatsiyalash qurilmasini takomillashgan tizimini
joriy ko ‘rib chigilgan. Maqgolada qurilmaning avzalliklari, imkoniyatlari, tashqi
ko ‘rinishi, ulanish sxemasi va igtisodiy jihatlari yoritilgan. Bundan tashqgari yurik
iste ‘'molchilar uchun reaktiv quvvatni avtomatik boshgarish qulmasini o ‘rnatishdan
olinga natijalar tahlili keltirilgan.

Kalit so‘zlar — aktiv quvvat, reaktiv quvvat, quvvat koeffitsienti (cos ¢)O0,
kondensator batareyasi, avtomatik boshgarish, kuchlanish og ‘ishi.

Bugungi kunda elektr tarmog‘idagi iste’molchilarning asosiy qismi aktiv-induktiv
(RL) xususiyatga ega bo‘lgan yuklamalardan iborat. Texnologiyalar rivojlanib,
iste’molchilarning tarkibiga sig‘im (C) elementlari kiradigan zamonaviy qurilmalar
keng targalmogda. Bu holat elektr energiyasining sifatiga salbiy ta’sir ko‘rsatib,
go‘shimcha quvvat yo‘qotishlarini keltirib chigaradi va elektr tarmog‘ida reaktiv
quvvat iste’molini oshiradi. Bunday muammolarni hal gilish uchun reaktiv quvvat
kompensatsiya qurilmalari, xususan kondensatorlardan foydalanish samarali usuldir.
Past kuchlanishli elektr tarmogqlarida kondensatorlarni go‘llash orgali reaktiv quvvatni
kompensatsiya gilish jarayonini optimal darajaga yetkazish mumkin. Bu usul elektr
tarmog‘idagi ortigcha yuklamalarni kamaytiradi va energiyaning sifatini yaxshilashga
yordam beradi [1].

Reaktiv quvvat kompensatsiyasi elektr dvigatellar, transformatorlar va boshga
induktiv yuklamalar tomonidan iste’mol gilinadigan reaktiv quvvatni goplash uchun
ishlatiladi. Targatish tizimlarida ko‘pincha kuchlanish bargarorligi 0.95 p.u. dan past,
quvvat koeffitsienti esa 0.7—-0.8 oralig‘ida bo‘ladi, bu esa yuqori quvvat yo‘qotishlariga
(10-15%) va tizim samaradorligining pasayishiga olib keladi. Bundan tashqari,
ortigcha yuklama 20-30% ga yetishi mumkin va bu ta’minotning uzluksizligini
ta’minlash bo‘yicha ishonchlilikni kamaytiradi.
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Reaktiv quvvatning shunt kompensatsiyasi turli darajalarda — yuklama
darajasida, podstansiya darajasida yoki uzatish darajasida amalga oshirilishi mumkin.
Quvvat koeffitsientini yaxshilash, ya’ni uni 0.95-1.0 oralig‘iga yaqginlashtirish,
kuchlanish va tok o‘rtasidagi faza nosimmetritasini 5-10° gacha kamaytirishni
ta’minlaydi. Bunga garama-garshi belgili reaktiv quvvat bilan kompensatsiya gilish
orgali erishiladi, ya’ni induktiv yuklamalarni bekor qilish uchun tizimga
kondensatorlar go‘shiladi. Bu usul elektr tizimida quvvat koeffitsientini 1 ga
yaginlashtirish orgali ortigcha yo‘qgotishlarni 3-5% gacha kamaytirishga yordam
beradi[1] .

Statik kondensatorlarning batareyalarini o‘rnatish orgali reaktiv quvvatni
goplash (SK) shahar tipidagi tarqgatish elektr tarmoglarida quvvat va elektr
yo‘qotishlarini kamaytirish uchun eng samarali texnik chora hisoblanadi va bundan
tashgari, bugungi kunda kondensator qurilmalari boshga turlari bilan taggoslaganda
juda ko‘p afzalliklarga ega:

1. Kondensatorlarda elektr yo‘qotishlarining o°ziga xos giymati boshga reaktiv
guvvat manbalariga garaganda bir necha baravar past.

2. Kondensator bankining quvvatini va o‘rnatish joyini tanlashda Kkatta
erkinlikka yo‘l qo‘yiladi. O‘ziga xos sharoit va texnik-igtisodiy mulohazalarga garab
kondensator bankining quvvati shahar 2.5 kKVAr tarmoglaridagi eng kichik 50-380
kVar dan 25 MVAr va undan ortiq quvvatga ega podstansiyalarda o‘rnatilgan katta
batareyalargacha o‘zgarishi mumkin. Kondensator batareyalari tarmogning deyarli
hamma joyiga ulanishi mumkin, bu ularni to‘g‘ridan-to‘g‘ri reaktiv quvvat iste’mol
gilish joylariga joylashtirishga imkon beradi.

3. Aylanadigan gismlar yo‘q, oson o‘rnatish va ishlatish, nisbatan arzon narx,
kam vazn, ish paytida shovqgin yo‘q.

Reaktiv quvvat kompensatsiyasi usullarini hisoblashda va kompensatsiya
qurilmasining optimal parametrlarini aniglashda quyidagi formulalar va ko‘rsatkichlar
asosida hisob-kitoblar amalga oshiriladi. Reaktiv quvvat kompensatsiyasining
samaradorligini baholash uchun kompensatsiya qurilmasini o‘rnatishdan oldingi va
keyingi quvvat iste’molini hisoblash zarur. Quyidagi formulalar va ko‘rsatkichlar
yordamida reaktiv quvvatni kamaytirish darajasi hamda kerakli kompensatsiya quvvati
aniglanadi.

Kompensatsiyadan oldingi qvvat iste’moli:

Sn=VP*+Q (1)

Kompensatsiya qurilmasi o‘rnatilgandan keying gvvat iste’moli:
Sn:\/Pz"l'(Q_qu)z (2)
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Kompensatsiyalovchi qurilmalarni kerakli quvvati quyidagi nisbat asosida
aniglanadi:
Qkq = ky * P - (tan @y — tan @) 3)
km — ma’lumotnomadan aniglanadigan maksimal yuklama koeffitsiyenti;
Pn» — korxonaning o‘rnatilgan quvvati;
tan ¢, - kompensatsiya o‘rnatilishidan oldingi xolat;
tan ¢,,- kompensatsiyadan keying xolat (1-jadval);

1-jadval
Kuchlanish bo‘yicha tan ¢,, qiymatlari
Kuchlanish (kV) tan ¢,
0,4 0,25
10 0,3
35 0,32
110 0,38
220 0,5

Kondensatorlarni 0.4 kVIi tarmoglarda 1-rasmda ko‘rsatilgan avtomatik
kompensatsiya qurilmalaridan foydalaniladi. PFR-12 kontroller orgali kompensatsiya
gilish qurilmasi o‘rnatilgan joydan olingan natijalar shuni ko‘rsatadiki sanoat
korxonasi iste’mol gilayotgan aktiv va reaktiv quvvatlar ko‘rsatkichlari sezilarli
darajada kamayganini 1-grafikdan ko‘rishimiz mumkin. Bunda kondensatorlarni PFR-
12 avtomatika qurilmasi orgali boshqgarilgan. Bu qurilmaning afzalliklari shundaki
iste’molchiga kerakli bo‘lgan reaktiv quvvatni porsiya tarzida tarmogga ulab beradi.

ZLEE
dhie

a) b)
1-rasm. PFR-12 reaktiv quvvatni avtomatik kompensatori: a) qurilmaning ko‘rinishi,
b) ulanish sxemasi.

Quvvati 50 kVtgacha bo‘lgan kichik quvvatli iste’molchilar, jumladan tik
qudug nasoslari uchun bu qurilma iqgtisodiy jihatdan gimmat hisoblanadi. Ushbu
kamchilikni bartaraf etish yuzasidan magola mualliflari tomonidan ishlab chigishga va
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lokalizatsiya gilishga ZDMA seriyali aglli reaktiv quvvat kompensatorlari tavsiya
etilmoqda [].

Ushbu qurilmalar, asosan, ikkita kompensatsion kondensator yoki bitta sub-
kompensatsion reaktiv quvvat kompensatoriga asoslangan holda ishlab chigilgan.
Ularda mikroelektronika qurilmalari, dasturiy ta’minot, mikrosensor tizimlari, mikro-
grid texnologiyalari va elektr energiyasi ishlab chigarish texnologiyasidagi yangi
texnologik yutuglardan foydalanilgan. Ushbu yutuglar qurilmalarni "aqglli* gilish va
guvvati 50 kVtgacha bo‘lgan past kuchlanishli tarmoglarda reaktiv quvvatni samarali
kompensatsiyalash imkonini beradi. Qurilma quvvat kompensatsiyasi tizimlarining
ishonchli ishlashni ta’minlab, nol uzatish himoyasi, o‘lchash, real vaqt rejimida signal
berish kabi qulay funksiyalarni o‘z ichiga olgan. Bu yondashuv past kuchlanishli elektr
tarmoglari uchun reaktiv quvvat kompensatsiyasi texnologiyasida yugori
samaradorlikni  ta’minlaydi. Qurilma turli past kuchlanishli reaktiv quvvat
kompensatsiyasi dasturlarida moslashuvchan tarzda go‘llanilishi mumkin.

Qurilmaning afzalligi sifatida oddiy tuzilishga egaligi, oson ishlab chigarish
jarayoni va xarajatlarni kamaytirgan aglli elektr jihozlari bilan ta’minlanganligi hamda
aqglli tarmogni rivojlantirish asosida yangi avlod past kuchlanishli reaktiv quvvat
kompensatsiyasi qurilmalari sifatida ishlab chigarildi.

B
] o=
Y
s
i
pA
W

a) b)
2-rasm. ZDMA seriyali reaktiv quvvatni avtomatik kompensatori: a) qurilmaning
ko‘rinishi, b) ulanish sxemasi.

Reaktiv quvvatni kompensatsiya gilish uchun Yozyovon tumanidagi “Botirov
Raxmatillo Botirovich” xususiy yengil sanoat korxonasining 630/10/0,4 transformatori
quvvati o‘rganildi va “Malika-01" qurilmasida o‘Ichov ishlari olib borildi. Iste’mol
quvvatlari o‘rganildi va transformatorning 0.4kVIi shinasiga 200 kVar 6 pog‘onali
(10/20/30/40/50/50 kV Ar) kompensatsiya qurilmasi o‘rnatildi.

Yugorida Kkeltirilgan sxema orgali kompensatsiya qilish katta quvvatli
korxonalar uchun 0.4kVIi tarmoglarda 12ta pog‘onada va xar bir pog‘ona uchun
200kVAr quvvatli kondensatrlar koplektini boshgarishda optimal yechim xisoblanadi.
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Dastlabki xolatda korxona tarmogdan quidagi quvvat iste’mol gilgan:
3-jadval
Kompensatsiya qurilmasining pog‘onalar soni
Pog‘onadagi
quvvatlar
10
20
30
40
50
50

Umumiy ko‘rinishi

ANl DN B W[N] =

4-jadvalda 2022-yilning 13-aprelidan 23-apreligacha bo‘lgan vaqt oralig‘ida
korxonaga reaktiv quvvat kompensatori o‘rnatilishidan oldingi kunlardagi elektr
yuklamalar qiymatlari keltirilgan. Jadavaldan shuni aytish mumkinki qurilma
o‘rnatilgunga gadar 18/04/2022 kuni eng ko‘p aktiv quvvat 772.267 kVt va reaktiv
quvvat esa 1664.8 kVAr bo‘lib tashkil etgan.

4-jadval
Korxonaning qurilma o‘rnatilishidan oldingi aktiv va reaktiv quvvat iste’moli
Sana P (kVt) Q(kVAr)

13/04/2022 356 820,8
14/04/2022 496,8 1149.6
15/04/2022 530,4 1216,8
16/04/2022 566,4 1266,4
17/04/2022 378,133 845,6
18/04/2022 772,267 1664,8
19/04/2022 362,4 739,2
20/04/2022 417,6 836,8
21/04/2022 461,6 945,6
22/04/2022 407,2 816

23/04/2022 440,8 4552

5-jadvalda ko‘rsatilgan ma’lumotlar korxonada reaktiv quvvat kompensatsiyasi
qurilmasi o‘rnatilgandan keyingi aktiv (P) va reaktiv (Q) quvvat iste’moli o‘zgarishini
ko‘rsatadi. Ushbu o°zgarishlarni avvalgi davrdagi o‘lchamlar bilan giyoslaganda,
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reaktiv quvvat kompensatsiyasi tizimi tarmoqda sezilarli farglarni keltirib chigarganini
ko‘rish mumkin. Kompensatsiya natijasida reaktiv quvvatning ayrim kunlarda nolga
yagin yoki hattoki manfiy giymatlarni olishi elektr energiyasining sifatini yaxshilashda
va ortigcha quvvat yo‘qotishlarini kamaytirishda muhim rol o‘ynagan.

Kompensatsiya tizimi o‘rnatilgandan keyin eng yugori aktiv quvvat 09/05/2022
kuni 957.733 kVt bo‘lib, avvalgi davrdagi maksimal giymatga yaginlashgan, lekin
tarmoqdagi reaktiv quvvat qgiymati 616.933 kVAr ga tushgan, bu esa
kompensatsiyaning samaradorligini ko‘rsatadi. Shuningdek, eng past aktiv quvvat
iste’moli 04/05/2022 kuni -240.667 kVt ga teng bo‘lgan, bu elektr tarmog‘ida energiya
ogimini boshgarish va gayta tagsimlashni osonlashtirgan.

5-jadval
Korxonaning qurilma o‘rnatilgandan keyingi aktiv va reaktiv quvvat iste’moli

Sana P (kVt) Q(kVAr)
24/04/2022 476,978 909,6
25/04/2022 319,022 -119,2
26/04/2022 655,2 540
27/04/2022 588 440
28/04/2022 549,6 576,8
29/04/2022 316 112
30/04/2022 484,133 409,867
01/05/2022 247,067 -117,067
02/05/2022 267,2 124,8
03/05/2022 408,667 257,733
04/05/2022 -240,667 -167,333
05/05/2022 280,8 103,2
06/05/2022 104,8 115,2
07/05/2022 392,8 213,6
08/05/2022 202,267 107,867
09/05/2022 957,733 616,933
10/05/2022 511,2 236
11/05/2022 350,4 232
12/05/2022 460 377,6
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1-grafik. Korxonaning aktiv reaktiv quvvat istemoli.

Xulosa. Umumiy xulosa sifatida, reaktiv quvvatni kompensatsiya qilish
tizimlari elektr tarmog‘ining samaradorligini oshirish va energiya yo‘qotishlarini
kamaytirishda muhim rol o‘ynaydi. Kompensatsiya qurilmalari, jumladan,
kondensatorlar va aglli tizimlar yordamida reaktiv quvvatni optimallashtirish mumkin.
Bu, aynigsa, tarmogda quvvat iste’moli va sifatini yaxshilash, kuchlanish
bargarorligini ta’minlash va energiya ta’minoti tizimini ishonchli gilishda sezilarli
ta’sir ko‘rsatadi. Kompensatsiya tizimlarining avtomatlashtirilgan boshgaruvi va yangi
texnologiyalarning integratsiyasi, quvvat koeffitsientini yaxshilash, ortigcha quvvat
yo‘gotishlarini kamaytirish va tizim samaradorligini oshirish imkonini beradi. Bu, o‘z
navbatida, elektr tarmog‘ining ishonchliligini, energiya samaradorligini va xizmat
ko‘rsatish sifatini sezilarli darajada yaxshilaydi.
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TIBBIYOTDA LAZER TIZIMLARI
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Xo‘jayeva Diyora Zuxriddinovna
IiImiy rahbar- Biofizika va tibbiyotda axborot
texnologiyalari kafedrasi katta o‘gituvchisi

Annotatsiya:

Ushbu maqolada lazerlarning (optik-kvant generatorlar — OKG) tibbiyotdagi
o‘rni va ularning go ‘llanilishi tahlil qgilinadi. Lazer texnologiyalarining qaysi
yo ‘nalishlarda eng katta ahamiyatga ega ekani, lazer turlari, ulardan foydalanishning
foydali jihatlari hamda salbiy ogibatlari ko ‘rib chigiladi.

Kalit seo‘zlar: oftalmologiya, terini yoshartirish, gon-tomir kasalliklari,
gastroskopiya, vena kasalliklarini davolash, vitiligo va psoriaz.

Kirish

1960 vyilda ko‘rinadigan diapazondagi nurlanishni yaratadigan birinchi kvant
generator — rubin lazeri ishlab chiqildi. Ushbu qurilma 694,3 nanometr to‘lgin
uzunligidagi impulsli nurlanishni yaratadi va bir impulsda 1 megavatt quvvatga ega.
Lazer nurlanishining hosil bo‘lishi “naqqoshlik” deb ataladigan jarayon orqali amalga
oshiriladi. Lazer atamasi ingliz tilidagi “Light Amplification by Stimulated Emission
of Radiation” so‘zlarining bosh harflaridan tashkil topgan bo‘lib, “majburiy nurlanish
orgali yorug‘likni kuchaytirish” degan ma’noni anglatadi.

Lazer nurlanishining xossalari:

* Yuqori monoxromatiklik (ya’ni, fagat bitta to‘lqin uzunligida nurlanish)
* Yuqori darajadagi yo‘naltirilganlik va aniqlik

 Kogirentlik (bir hil fazada nurlanish)

» Katta quvvat zichligi
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Lazer nurlari tibbiyotda nafagat davolashda, balki diagnostikada ham keng
go‘llaniladi.

Lazer turlari va ularning go‘llanishi:

1. Davolash yo‘nalishlari:

» Fotodinamik terapiya (FDT) — saraton hujayralarini yorug‘lik sezgir moddalari
yordamida lazer bilan yo‘q qilish.

» Lazer-induksiyalangan termoterapiya (LITT) — yuqgori harorat yordamida
to‘gqimalarni yo‘q qilish.

* Past intensivlikdagi lazer terapiyasi — og‘rigni kamaytirish, yaralarni tez bitirish.

2. Diagnostika yo“nalishlari:

» Kop to‘lginli lazerlar yordamida to‘qimalarni tahlil gilish.

* Fotonpletizmografiya, pulsoksimetriya, doppler flluometriya kabi usullar.
Tibbiyotda lazerlardan foydalaniladigan asosiy yo‘nalishlar:

1. Jarrohlik amaliyotlari:

» Lazer yordamida qon ketmasdan to‘qimalarni kesish va koagulyatsiya gilish.

» Ko‘zning to‘r pardasi ajralishini lazer bilan davolash (oftalmokoagulyator).

» Glaukoma davolash — lazer yordamida ko‘z ichki bosimini kamaytirish uchun
chiqish yo‘llarini ochish.

 O‘simtalarni lazer bilan yo‘q qilish.

» Tish davolashda dentinni yo‘q qilish.

2. Golografik tasvirlash texnologiyalari:

 Geliy-neon lazerlari yordamida gastroskoplar ishlab chigilgan bo‘lib, ular ichki
a’zolarning uch o‘Ichamli tasvirini olish imkonini beradi.

3. Dermatologiya va estetik tibbiyot:

* Lazerli epilyatsiya

* Foto-yoshartirish

* Vena kasalliklarini davolash (masalan, varikoz)

» Pigmentatsiyalar, chandiglarni yo*q gilish

» Vitiligo va psoriazni davolash

Lazer texnologiyalarining afzalliklari:

* Har xil lazer turlari va usullarini birgalikda qo‘llash orgali terapiya samaradorligini
oshirish

* Diagnostika aniqligini oshirish

« Har xil kasalliklar uchun universal yechimlar taklif etish

* Yangi usullarni tez va oson moslashtirish imkoniyati

» Ko‘p funksiyali komplekslar yaratish

» Uzoq xizmat muddati va yuqori ekspluatatsiya xususiyatlari
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» Lazer texnologiyalarining ragobatbardoshligini oshirish

Lazer nurlarining salbiy ta’siri:

Lazer nurlanishining salbiy ogibatlari, asosan, noto‘g‘ri parametrlar tanlanganda
yuzaga keladi. Bunga quyidagilar kiradi:

 Fotokimyoviy va termik kuyishlar

* To‘gimalarning shikastlanishi (ultra binafsha nurlar ta’sirida)

» Teri saratoni xavfi va erta qarish

* Nurlanishning teriga kirib borish darajasi to‘lqin uzunligiga, nurlanish quvvatiga,
vaqgtga va to‘gimaning xususiyatlariga bog‘liq.

Misol:

Nd:YAG (neodim-yittriy—aluminium—granat) lazeri bilan terapiya davomida
terining haroratini nazorat gilish zarur. Lazer nurlari yordamida portveyn dog‘larini
davolashda sovutish tizimi go‘llaniladi. Sovutish tizimi terini haddan ortiq gizib
ketishidan saglaydi va og‘rigni kamaytiradi. Sovutilmagan holatda lazer teriga zarar
yetkazishi mumkin.

Xulosa:

Lazer texnologiyalari tibbiyotda katta imkoniyatlar ochmoqgda. Ular bilan amalga
oshirilgan operatsiyalar an’anaviy usullarga nisbatan tezrog, xavfsizrog va kam shikast
yetkazadi. Biroq lazer ishlatishda yugori malakali mutaxassis zarur, aks holda davolash
o‘rniga zarar yetkazilishi mumkin. Shu sababli, lazer qurilmalari bilan ishlashda aniq
parametrlar, tahlil asosida tanlov va mutaxassis nazorati juda muhim ahamiyatga ega.

Foydalanilgan adabiyotlar:
1. A.N. Remizov — Tibbiy va biologik fizika

2. V.N. Svirin — Zamonaviy fan va ta’lim muammolari jurnali, 2009
3. G.S. Evtushenko, A.A. Aristov — Tibbiyotdagi lazer tizimlari
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MUKCEJBHBIA JETEKTOP MEDIPIX MX-10

Kurbanov Mirzaahmad,
Kholmatova Odina Rihsiboy kizi
National University of Uzbekistan
e-mail: kurbanov1949@bk.ru , kholmatova odina@mail.ru

Annomayusn

Jlemexmop Medipix Mx-10 npedcmasnsem cob6ou noynpo8oOHUK08slil npubop,
CO30aHHbI 68 pPAMKAX MeNCOYHAPOOHO20 COMPYOHUYeCmed, Op2aHU308aAHHO2O
LIEPHom. On cnocoben pecucmpuposams pasiuunsle 8U0bl Yacmuy, makue Kax o,
U y-uacmuysl, Nymem ux pecucmpayuu Ha NUKCeIbHOU mampuye. Imom 0emeKmop
ObLI UCNONBL308AH OJisl NPOGEOEHUs. IKCNEPUMEHMO8, HANPABLEHHbIX HA U3YYeHue
ceoticmg yacmuy u ux ucmoynukos. C yuemom aKmueHo20 UCHOJb30BAHUS
PAOUOAKMUBHO20 U3TYYEHUSL 8 MeOUuyuHe, dHepeemuKke U Opy2ux 001acmsax HCU3HU,
BAJICHO UMEMb BO3MONCHOCMb pabomams ¢ MAKUM U3IYYeHUueM U Noayyamy
uHgopmayuio 0 Hacmuyax u ux NPOUCXOHCOeHUl, OJisl 4e2o U OblIU UCNOIb308AHYI
VKA3aHHble 0emeKmopbi.

Knrouesvie cnosa: oemexmopom Medipix-10, p-n nepexoo, amepuyuesuii

ucmounux *gzAm

I/I3yqe}me HOHU3UPYIOIIET0 U3JIYUYCHUSA

Lenpto naHHON pabOTHI SABJISAETCS MOJYyYEHHWE HABBIKOB M 3HAHUM MO padorte ¢
nuKcenbHbIM Jetektopom Medipix-10.

3amauu, MOCTABJICHHBIE B JAaHHOU padoTe:

— HM3yueHue 0CHOB MOHU3UPYIOLIETO N3TYUYCHUS

— W3yyenue tumnoB nerekropos, jaerekropa Medipix MX-10 u mporpammuoe
obecrieuenue Pixelman

— HM3yudenue ncnosabp3yeMbIX HCTOUHUKOB M3ITYyUYCHHS] M KOHUEHIMU KOJUTMMAIUH
MyYKOB YaCTHII

— W3yuenue pacnpocTtpaneHus aibda-4acTUll O BO3LYXY

— W3yuenue pacrpocTpaHeHHs raMMa-U3Iy4eHUsT OT UCTOYHUKA aMEePHUITHS
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— N3yuenue ectecTBEHHOTO (POHOBOIO M3ITyUEHUS
Honuzupyowee uznyyenue — 5TO TOTOKA (POTOHOB AIIEMEHTAPHBIX YACTHI] WU
ATOMHBIX sIJIep, CIIOCOOHBIX HOHU3UPOBATH BElIeCTBO. M3 BceX CyIeCTBYIOMIUX TUIIOB
TaKOT0 U3JTyYEHUS OCHOBHBIMU(3HAYUMBIMU ) BBIICIISIOT:

1. KopoTKOBOJIHOBOE 3JIEKTPOMAarHUTHOE M3Iy4YEHUE — MOTOK (DOTOHOB BBICOKHX
SHEprui (ramMmma-u3ayyeHue, peHTTEHOBCKOE U3ITyUYECHHE).

2. [loToku yactuil (OeTa-4yacTul], HEUTPOHOB, MPOTOHOB, MIOOHOB, aJIb(a-yacTHUI
U T.JT).

Ha mnpakTtuke B KauecTBe HWCTOYHMKOB W3JIy4YeHUS OYIyT HCIIOJIH30BATHCS
PAAVOHYKIIUIBI. Paouoaxmuensiit pacnao - pacnaji, B KOTOPOM paJuOAKTUBHbIE
a]ipa pacnaJaroTcs HE3aBUCUMO JIPYT OT JIpyra U oT BpeMeHu. BeposTHOCTh pacnaga
JAHHOTO SiZJpa HE 3aBUCUT OT BPEMEHH, IMPOIIEIIIET0 C Havajla HKCIEPUMEHTa, U OT
KOJIMYECTBA siIep, OCTABIIMXCS B 00pasIle.
3aKOH paJIMOAKTUBHOIO pacliaja: eciu B oOpaslie B MOMEHT BpemeHu t umeercs N
pPalMOAaKTUBHEIX sifiep, To KosmdectBo sjep ON, pacmaBmmxcs 3a Bpems dt,
ponopruoHanbHO N:

dN = —ANdt
[IpouHTErpupoOBaB, MOJYyYNM 3aKOH PATMOAKTUBHOTO pacmaja:
N(t) =N, -e™
rae Ny- KOTUYECTBO PaJMOaKTUBHEIX sSIep B MOMEHT BpeMmeHH =0,

}\.-BepOHTHOCTB pacaga ssapa B CAMHUIY BpCMCHHU

In2 _ 0.693
Ty = —_ =~ — lepHoj Tosypacmazia

1

Anvepa-pacnad - 370 caMONpPOU3BOJIBLHOE HCIYCKAHWE ATOMHBIMH sllpaMu alib(da-
yacTHl] (MOJOKUTEIBHO 3apshKEHHAs 4yacTulla, 0Opa3oBaHHAs ABYMsl MPOTOHAMHU U
JABYMsI HEUTPOHAMHU (SIIPO aToMa reiius)).

alpha particle 4 1 1

@ a =5He =21p+ 2yn

4
iHe

Bema-pacnad — 3510 caMOnpoOM3BOJIBLHOE HCITYCKaHUE
aTOMHBIMA  SIApaMH  3JEKTPOHA(MO3UTPOHA) U
AIIEKTPOHHOTO HEUTPHHO (37K TPOHHOTO
S rxclous AaHTUHEUTPHUHO), IPU KOTOPOM HOMEp Z CTAaHOBUTCA Ha
CIIUHUILY OOJIBIIIMM WJIA MEHBIIIUM.
CymiecTByeT Tpu THIA S — pacnajia
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3H =3He+ _%e+79, - f — pacnag
22Nq = 223Ne + e + 0, - B + pacnag
22Na_ %e = 22Ne + 9, - B + pacnag
TF'amma-usznyuenue — 5TO TOTOK DJIEKTPOMATHUTHBIX BOJH ((POTOHOB BBHICOKOI
sHeprun). McmyckaeTcs IpH TNepexoiax MEKTy BO3OYKIEHHBIMH COCTOSHUSAMU
aTOMHBIX s7lep, TPH SAEPHBIX DEAKIMAX, MPHM B3aUMOJEHCTBHSX M pacmanax

@Bvus
Carbon-14 Nitrogen-14

Antineutrino Electron
B P
e +@® + @

Beta-minus Decay

Carbon-10 Boron-10

£y

Neutrino Positron
‘)
+W ¢+ ‘

Beta-plus Decay

QJICMCHTAPHLIX YaCTHUII.
IH+3H =%He+y

é

Daughter Gamma ray
(excited nuclear state)

g - ZX + oy

JUis 9acTull, y KOTOpPBIX COOCTBEHHas CKOpPOCTh OJiM3Ka K CKOPOCTH cBeTa (Wid
yacTula sBIseTcsl 0e3MacCOBOM, MM KHUHETUYECKash 3HEpPrusi MaCCHUBHBIX YaCTHUIL
OyJleT COIOCTaBUMAa WM ITIPEBBILATH dHepruio E = mC?, HeoOX0AuMO TepeiiT u3
KJIACCUYECKON MEXAHUKU B PEISTUBUCTCKYI0.B pensITHBUCTCKON MEXaHUKE COOBITUS
IOPOUCXOASAT B YETHIPEXMEPHOM MPOCTPAHCTBE, OOBEIUHSIOUIEM (PU3NUECKOE
TpeXMEpHOE MPOCTPAaHCTBO W Bpems. JlelcTByroT mpeoOpa3zoBanus Jlopenua, u3
KOTOPBIX MbI IOJTyUYUM
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Omkyoa crnedyem ¢hopmyna 0isi CKOpOCMU.

9=c

I'ne Ey- sHEprus nokos, k- KHHETU4YEeCKas YHEPrusl,

1 9
y = i p = il (daxrops! JlopeHna.

3nakomcTBO ¢ 1etekTopoM Medipix MX-10
®dusznyeckrue BO3MOKHOCTH YEJIOBEKa HE MO3BOJIAIOT YBHJIETh WJIM MOYYBCTBOBATH
qyacTULbl 0€3 MOMOIIM CIEeNUaIbHBIX YCTPONCTB JAE€TEKTOPOB. JIeTEKTOPBI HE TOJIBKO
PETUCTPUPYIOT YACTHUIBl, HO U MO3BOJIAIOT OINpPENEIUTh X SHEPTUU U HUMITYJIbCHI,
TPaeKTOPUH ABMXKECHUS U IPYTUE XapaKTEPUCTUKU. Perucrpaiius 3aps»KeHHbIX 4acTHll,
KaK IPaBHUJIO, OCHOBaHA Ha SBJICHUH MOHW3ALUN WU BO30YKICHHH aTOMOB, KOTOPOE
OHH BBI3BIBAIOT B BEILIECTBE JIeTeKTOpa. HellTpaapHbIe YacTUIlbl, HApuUMep HEHTPOHBI
¥ raMMa-KBaHTHI, TOJDKHBI CHayalla Kak-TO TMPOB3aWMOJCHCTBOBATH C BEIECTBOM,
YTOOBI BO3HUKIIU 3aPsKEHHBIE YAaCTHIIbI, HA KOTOPhIE MOKET pearupoBath AETEKTOP.
p-N nepexon
p-TI-epexo]i  3TO 00J1acTh

KOHTaKTa IBYX
MOJIyTIPOBOJTHUKOB C Pa3HBIMU R T
TUITAMU TPOBOTUMOCTH. = o;
[Ipu KOHTAKTE IBYX I
HOJTYIPOBOJIHUKOB M- U P- THIIOB

HaymHaeTcs nponece auddys3uu: : —~
Janupaloumii caoi
IBIPKU U3 p-00JacTU MEePexXOasT
B I1-00J1aCTh, a DJIEKTPOHBI, HAOOOPOT, U3 M-00- JTACTH B P-00JIaCTh.
[Torpannunas 061acTh pa3jena moJTympOBOIHUKOB C pa3HBIMH THITAMH IIPOBOIUMOCTH
(Tak Ha3bIBAEMBIM 3aMUPAIONIUNA CJIOH) OOBIYHO JOCTHUTACT TOJIIMUHBI TMOPSIKA

JCCATKOB 1 COTCH MCXKXAaTOMHBIX paCCTOHHHﬁ.
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IIpocreiimme nMoJynpoBOAHMKOBbIE PHOOPBHI

[TpuHIMn paboThI

CUMHTUJUIALIMOHHBIX JETEKTOPOB

3aKJIFOYAETCS B CICAYIOLIEM: IIPU U — +
MONAJJaHUH 3aPSYKEHHOM YaCTHULIBI -

B COHUHTHUJIJIATOP B HCM BO3HUKACT

citabas BCITBIIIIKA
E Arpifier
JIFOMUHECICHITNH. Cser oT g
Y NG

BCIIBIIIKHA qepes CBETOBOJ g i

o : ¥
noctynaer B (hOTORIEKTPOHHBIN E }E
YMHOXHUTEJb, BhIpaOaThIBAIONTUI
DIIEKTPUUYCCKHUI UMITYJIC, o me e
aMILTATYa KOTOPOTO

IIpornopuruoHalibHa IIOTCPC SHCPIun HaﬂeTaIOIHGﬁ qaCTHUIbI.
I[eTeKTI/IpOBaHI/Ie qyacTuu. Fnﬁpunﬂme IMMUKCEJIbHBIC T€TCKTOPLI

['ubpuaHbII MMAKCEJILHBIN
MOy ITPOBOHUKOBBIN JETEKTOP :
MpEJICTaBISAECT coboi IJIOCKAM  sensor chip v/
MOJYTPOBOJHUKOBBII CEHCOP, OJWH :
AIEKTPOJT KOTOPOTO MOKPBIT
CIUIOIIHOW METAJUIM3alMeEN, a Ipyron

MMEET METaJUIM3aldi0 B BHUJIEC 1 e e O Solder bumps
. | STPrererererererere YT
MaTpULbl U3 OTIAEIBHBIX ITMKCEIIEH, A A At A ‘R\Ndomhip qTO

MO3BOJBICT MOJYHYaTb KOOPAWMHATHYIO
OHCPIreTHIYCCKYIO I/IH(l)OpMaI_[I/IIO.
OCHOBHBIMH XApPaKTCPHUCTHUKAMHU

A i710.06632

JETEKTOPOB JJAHHOTO THTIA SIBJISIOTCS:
- 3(HEKTUBHOCTH PETUCTPALIMM OTJETBHBIX YaCTHI]

- MPOCTPAHCTBEHHOE pa3peIIcHne

- DJHEPreTUUYECKOe pa3perieHue (B HEKOTOPBIX IETEKTOpax)
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Kommuexkranus nerekropa MEDIPIX MX-10

Ounorpsl
MNo3unumnoHep
[lepatenb UCTOMHMKA
TopueBbli 3neKTpoa ——
USB-¢newwka
YpaHoBoe cTekno AMEpULMEBBIN UCTOYHMK

Jerektop MX-10

OTO0 NUKCENbHBIA NOJYIPOBOIHUKOBBIN
JETEKTOp  HMOHU3UPYIOLIETO  M3ITy4YCHUS.
OCHOBHBIMM  €TO JJIEMEHTAMH  SBISIOTCS
MOJYTIPOBOJHUKOBBIN KPEMHHUEBBI CEHCOP
pazMepoM 14x14 mm u TommuHo#i 300 MKM, U
Mukpocxema Titepix. JleTexkTop coaepK uT

256%256 KBaApaTHBIX MUKCEJIEH Pa3MepPOM S5
MKM, TO €CTh MPUOOP BKIIOUAET B cebst Oonee
65 000 oTAenbHBIX KAHAJIOB JJECKTPOHUKH, MOJYyYAIONIMX CHUTHAJI W3 BEIIESCTBA
notynpoBoHrKa. Pacnio3natores tumbl yacTuil (a, B, y) Mo XapakTepHOMY Cledy Ha

DKpaHe.
Hpunmun padorst MEDIPIX MX-10

[Ton BIUSHHEM WOHU3UPYIOMICTO W3IIyYCHHsS B
KpHUCTaJIe MOy TIPOBOTHUKA CO3/IAr0TCS
AIIEKTPOHHO-ABIPOYHBIE Mapbl (CpemHss dSHEeprus,
HeoOxoaumasi JUIsi oOpa3oBaHUsT OJHOW mapbl B
KpemHuu, cocraBisier 3,62 sB). Iloxg neiictBuem
NPUIIOKEHHOTO HAMPSDKEHHSI OHH TIEPEMEIaloTesl K

ANEKTPOJaM JAETEKTOpa, CO3AaBas BO BHELIHEHN LIENH
AJIEKTPUYECKUIN MMITYJIbC. ITOT VUMITYJIbC
ycuuBaeTcsi U 00pabaThIBaeTCsl.
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¢ eKTUBHOCTH perucTpanumn yactuu aerekropom MX-10

| UACTMUA | JHEPTMA_| 300-Tb | YACTUUA | SHEPTWA | 30¢-Tb |

TAXenble 3apAXEeHHbIe YacTKHLbI >1M3B 100 % PeHTreHOBCKKWE NY4K 60 K3B 1%
JneKkTpoHbI (BeTa-yacTuubl) >10 k3B 100 % Famma-ny4m >1 M3B 0,1%

PeHTreHoBCKWE Ny4n 6 k3B - 10 k3B 100 % MegieHHbIE HEWTPOHLI 0,5 MaB 1%
PeHTreHoBCKUE Nyuin 20 k3B 25% BbiCTpblE HEWTPOHBI 1 MaB 0,1%

3HAKOMCTBO ¢ MAJIOMOIIHBIMH PAIHOAKTUBHBIMH
HUcrounnkamu

B naboparophoii pabote Ne3 mpoBeneH sKcriepuMeHT ¢ aetekTopoM Medipix
MX-10 ¢ ucrnonbpb30BaHUEM MaJOMOIIHBIX HCTOYHUKOB U3NTy4eHUs (YPaHOBOE CTEKIIO,
TOPUEBBIN CTEPKEHB U CYIb(AT KaJIUs).
Ypanosoe cmexno. Pactian ypana Uy U
B ypaHOBOM CTEKJIE MPOUCXOAT BCE TP THIA PAAHMOAKTUBHOTO pacIiaja, IOTOMY YTO

238
B CTEKJIE COZIEpKATCS BCE PAMOHYKIHIB U3 pAoB pacnana ypana. O6a paga (- U u

235 206 207

U)) 3akaHUMBAIOTCS W30TON CBHUHLA ( Pb y “'Pb ). B BemecTBax, comepxaniux
ypaH, €ro KOJIMYEeCTBO CO BpPEMEHEM YyMEHBIIACTCS, a KOJIMYECTBO CBHHIIA
YBEJIMYMBAETCHI.

o 232
Topuesbiii cmepacens. Pactiag Topust 11
B TopueBOM cTepikHE Takke€ BCTPEUAIOTCS BCE TPU TUIA PAJUOAKTUBHOCTH. Psij

208
paciiaga 3aKaH9YUBacTCA U30TOIIOB CBHMHIIA Pb . Hap;my C UCIIOJIb30BAHUCM TOPHU: B

pPaaruoOn30TOIMHOM AAaTHUPOBAHHH, €TO HCIOJB3YIOT KaK SAJCPHOC TOINIMBHOC CLIPHLC,

233[,

KOTOPOC IIpU IIOIIOIICHHHA HGﬁTpOHOB IpeBpamacTCsa B , KOTOpBIfI, B CBOIO

ouepeib, SBISIETCS OCHOBOM YPaH-TOPUEBOTO TOIIMBHOTO ITUKJIA.
40
Cynvgpam xanus. Pacnag xamus K

0
Cynbdar kamusi- yqoOpeHrue, B COCTaB KOTOPOTO BXOJUT H30TOI K (conmeprxaHue B
yaoopenun -0.05%). C BepositHocThio 89,28+-0,13% on pacnagaercsi yepe3 Oera-

= 40Caq.
pacraj B KaJbLHN
JKCIEePUMEHTAJbHAS YaCTh.
bbl1 mpoBeieH 3KCNEepUMEHT AJIsl CPaBHEHUS MOJYYEHHOM cKOpocTu anbda u Oera-
YaCTHUL CO CKOPOCTBIO CBETA ISl KAYKJIOIO NCTOYHUKA.
BriGepem nmapameTpsl 17151 IPOBEICHUS SKCTICPUMEHTA:

MuH. Makc.
YPOBeHb | ypoBeHb
0 20

208 360 1c
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B skcniepumenTe ¢ ypaHOBBIM CTEKJIOM, ObUTH MOJTyYEHBI CIEAYIONINE TaHHbIE:

Argussition Pickure seitings

[] Continuous measurament Min. level L]

[ integral mode I

Exp. count W05 Max. level n

Exp. tme 1 l
Delay =l a Sat colormap Hat w
Acq, progress:  360/360

377245 L S
Mode: Spet irameler xY [48,255)

Value 0.0

Analysis Min 0.0

Frame ;Elrrrunt |an Pax 1M196TS
Alpha II! |10 Pined count 61

Beta I |1280 Energy - frame (2118

Gamma ;-I LAl Energy - selecti... | 2118

Other in |@ Frames count 360

Al 111 2507 Radiation source |Uranium glass

Acquisition Picture settings
[[] Continuous measurement Min. level 0
[ integral mode i
Exp. count 3601 Max. level 20
Exp. tme 1 I
Delay ] 8 Set colormap Hot G
Acq. progress: 360/360
378.100 ¢ [7] Auto range Min-nax
Mode: Spectrometer XY [64.5)
Value 0.0
Analysis Min 0.0
Frame Current _|AN | Max 145.1154
Alpha 0 310 Pixel count 13
Beta 2 120 | Energy - frame 388
Gamma 3 11143 | Energy - selecti...|388
Other 0 0 Frames count _ |360
Al 5 2573 Radi source glass

B e

& B

~ 90 kaB

“iu T VT I T A

.......

Mate e
P

A TS Reis Cams e

L EEARRNE

Pt f s

------

;.Z ~ 110 kaB

W Mistogeams of all trames energy - Offline, MX-10 FO8-WO25% -
File View
Mipwtices ADAa] Bets Gama  Other

s T ERITETRRR =

- 2,2 MaB

Smber of partchs
&

L

Ererav vl

B OKCIICPUMCHTC C CYJ'IB(baTOM KaJluid, ObLIH MMOJIYHYCHBI CJICAYIOMNC JaHHbIC:

ACQuisition Ficture settings

] continunus measurament Min. level b

] Integral mode I

Exp. count 36015 Mant. level F]

Exp. time 1 I
Delzy k] 0 Set colormap Hot w
Acg. progress: 1007100

105,779 ¢ [] st range Mirmax
Maode: Spectrameter xy [165,236]

Valug a.0

Analyss Min a0

Frame Current Al | Max 0.0

Alpha L] 0 | Piwed count L]

Bata o 54 | Energy - frame In

Gamma L] 59 Energy - selecti... |0

Other 0 ] Frames count 100

All L] 13 Radistion gource |Uranium glass
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3HAKOMCTBO C AMEPHIHEBLIM HCTOUHHKOM “giAm

Pa/MOaKTUBHBIA HCTOYHHK “6itAm pACIONOKEH B LMIMHAPE U3 IOPATIOMUHHSA.
Bpamaronasics naTyHHas 3allldTHAs KpbIIIKa, MPUKPEIUICHHAs K MWIMHADPY,
MO3BOJISIET SKPAHUPOBATh IMOTOK YaCTHUI] WM MPOIYCKATh €ro. DKpaHUpyrolas
KpbIlika uMeeT 4 nonoxkeHus. OTBepcTre B MWJIMHAPE 0003HAUYEHO TOYKOM CBEPXY.
Korma usmepeHue 3aKOHYEHO M HMCTOYHHUK HE MCMOJIB3YETCS, KPBIIIKA JOJDKHA

HaXOAUTHC B IIOJIOKCHHUH 1.

Nonowenue 1 MNonoxenne 2 MNonowenue 3 Nonowenue 4

UCTouHMK 3akpbir, Hactuupl BLIXOAAT Yepes TPUHAAUETL HacTup BLIXOAAT Yepes OHO HacTuubl BLIXOAAT Yepes OjiHO
YacTUUbl HE BBIXOOAT. oTBepcTuil avametpom 2 mm. Haubonee oTeepcTve B GOpMme KOPOTKOTrO oTeepcTHe 8 OpME ANMHHOTO
WMHTEHCMBHBIW NOTOK YacTuLL. LUMNMHAPA AM3BMETPOM 2 M. UMINHAPA AMaMeTPOM 2 Mmm.

Amepunuii — 241

ITepuon nmonypacnazaa - 432,6 rona

* Pacnagasice, ucmyckaer anb(ha-yacTHIBI (SHEPTHUS
OOJNBIIMHCTBA U3 KOTOPBIX coCTaBisieT 5,5 M»bB) wu
MSITKHE TaMMa-KBaHTHI ¢ sHepruent 60 k3B.
[Ipumenenwue:

-  KOHTpONBbHO-U3MEPUTEIIbHBIE U HCCIIEI0BATEIBCKHUE
npuooOpsl (B YAaCTHOCTH, ISl M3MEPEHUS TOJIIUHBI
Pa3TUYHBIX MATEPUAIIOB)

- CusATHE  DNEKTPOCTATUYECKUX  3apA/IOB  IPHU
MIPOU3BOJICTBE IUIACTMACC, CUHTETHYECKUX IUICHOK M
Oymaru

3ananmue 1
[TpoBOKY M3MEpPEHHE C COOTBETCTBYIOIIMMH MapameTpaMu

Konwuecteo | [JAMTENBHOCTH MuH. Mamsc.
Haapos AHCNOIHLHH ypoBeHb | YpOBEHb
208 360 0 100

03c
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E~2,8Ms3B

@ Histograms of all frames energy - Offline, MX-10 E02-W0256 — O =

File View
s —

Pt RRERR K X

B ] W e PP

Lk | »
[iF] i

Frerms [ketl

3aganue 2
[IpoBOXKY SKCHEPUMEHT IO OIpPEICICHUIO yIJIa PaCXOXKJICHMS IMy4yka ajb(a-dacTuil
JUTSL KKJIOTO U3 ABYX KOJJIUMATOPOB

m I[J'ISI HaXOXICHHUA YIJIa PACXOXKICHHA aJ'IB(i)a-LIaCTI/IHBI HCIIOJIB3YEM TC
KC IMapaMCTPhI SKCIICPUMCHTA, YTO U B IIPCABIAYIICM, KPOMC:

» Yto0Ob!l IPaBUILHO OMPEEIUTh YTOJI HE0OX0IUMO HAOpaTh CTaATUCTHKY
13 BCEX KaJIpOB.
H JIns HaXOXJEHMS Yrja PacXOXIEHUS TraMMa-4acTHUIlbI

cactmscon o HCIIOJIb3YyEM TAKXKeE rapaMeTphl HNPEABIAYILETO
— - . JKCIIEPUMEHTA, KPOME:

1) Tak xak muddy3uss BHOCUT OOJBIION BKJIAJ B YBEIWYEHUU OOJIaka HOCHUTENEH
3apsa, yUYUTbIBass OCOOCHHOCTH PETUCTPAIMU MUKCEIbHBIMU JETEKTOpaMH raMma-
KBaHTOB, CJIel OT KBAaHTOB MOXET 3aHUMaTh HECKOJbKO COCEJHUX MUKCENEH, 4YTO
IJIOXO BJIMSIET HA DHEPreTHYECKOE U MPOCTPAHCTBEHHOE pa3pelleHHe. Y MEHbIIUTh
BiusiHUE AUGPY3urd MBI MOXKEM TMOBBICUTH HampsbkeHue cmemieHus a0 S0B, uto
SIBJISIETCSL ONITUMAJIbHBIM 3HaueHueM BIAS s nannoro uzmydeHus.
2) Caenpl raMMa-KBaHTOB 3aHUMAIOT MEHBIIIE MMUKCEeH, YeM alb(a-uyacTHUIlbl, TaK KaK
MCTOYHMK W3JIy4aeT raMMa-lydeid MeHble, yeM anbda. UToObl yBEeNIUUUTh CIE/bl B
KaJipe HeOOXOIMMO YBEIMYUTh JJIUTEIBHOCTh 3KCIIO3HUIIHH.
3) bes annda-vactuil quana3oH SHEpruii Oy1eT HEBEJIUK, TOITOMY HY>KHO YMEHBIIIUTh
Jana3oH YPOBHEHN SPKOCTH.
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Pe3yJ'leaTLl IKCIIEPUMCEHTA:

Anbda: Mamma:
WCTOUHMK MaKCUMansHO Mexzy UCTOYHUKOM U MCTOMHUK MaKCUManbHo VCTOHHNK MaKeumMansHo
nNpUBNYKeH K AeTeKTopy aetextopom 10 mMm NpUBNWKeH K aeTekTopy NpuBNIDKeH K AeTeKTopy
dy = 60 nukcenen dy = 145 nukcenein dy = 65 nukcenei d, = 155 nukceneit

L

1 X (column number) 256 1 X (column number) 256 1 X (column number) 256 1 < (column number) 256

T — S —

0 125 2% s 50 0 125 25 375 S0 0 125 25 78 50 0 125 25 75 SO‘

Haxoxxy yroJ1 pacxoxJIeHHs 110 CJICYIONIeH Gpopmyre:

rae X — pa3HuIla PacCTOSHUSI MEXIY ACTCKTOPOM M HCTOYHUKOM BO 2-OM TIOJIOKCHHUH
oT 1T0 moyioKeHusl.
d — nmameTp cnena mydka.

IHorepu 3Heprum anbda-yacTul B BO3ayXxe
B naGoparopnoit pabote No5 ObLiu M3ydeHBI pacIpoOCTpaHEHHUE alib(a-4yacTHUIIbI 110
BO3JIyXY M KOHUEMUHUSA CPEAHEN TaTbHOCTH U €€ pacyer.

Jis Toro, 4toObl MPUCTYNHUTHh K JKCHEPUMEHTaM HEOOXOAUMO H3Y4YHTh TaKHe
MOHATHUS KaK: MOHU3ALIMOHHOE TOPMOXKEHHE, CPEIHHE Y/AENbHble MOHMU3AIMOHHBIC
MOTEPH PHEPTUHU, CPEIHUI PoOEr U Apyrue CBA3aHHbIE C 3TUM SIBJICHMUSL.

[Ipy NpoOXOKAEHUM 4Yepe3 BEIIECTBO 3apsKEHHAs YacTHIlA 3a CUET KYJOHOBCKOIO
B3aUMOJICUCTBUS HEYIIPYTO PAaCCEMBAETCS Ha 3JIEKTPOHAX M AApaxX aTOMOB. JHEPTHs,
nepeaaBaeMasi B pe3ysibTaTe TaKoro HEYMpYyroro KyJOHOBCKOIO PacCesHUs YacTHIIbI
UJET Ha BO30YXJACHHE U MOHU3ALIUIO aTOMOB cpenbl. Tak, mpoiecc noTepu yacTuuen
SHEPruM 3a CYET HOHU3ALMU M BO30YXKIEHHS aTOMOB CpeIbl HpU HEYIPYroM
paccestHUM Ha3bIBACTCSl HOHU3AIMOHHBIM TOPMOKEHHEM.
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KosnmuecTBeHHBIN MapaMeTp, XapaKTEPU3YIOIHWK HOHU3ALMOHHOE TOPMOKECHHUE:
dE
YAEIbHBIE WOHU3ALMOHHBIE IOTEPU DHEPTUU (- dx)”"”, T.e. TIOTEPU DHEPrUU Ha

CIMHHUILY TYTH, IPOUCXOISIINEC BCIICACTBHEC HOHU3AIIMN U BO30YKACHHS aTOMOB. [1o-
APYyTroMy 3TOT MapaMeTp Ha3bIBACTCS TOPMO3HOM CIIOCOOHOCTHIO BellecTBA:

dE Amre*z2
dx ’ HoH o m, vz n B
rae "a — aroMHas IJIOTHOCTh (0OOBEMHasi KOHIIEHTpalusi aToMoB), B — Topmo3Hoe

YUCIIO. 7 2
JIJ1s1 peNIATUBACTCKOTO MOHA:! B=17 (ln nmgv _ Bz)
2
HOH( B )
[Tonysmnupudecku [I0KAa3aHo:

CpeI[HI/Iﬁ IIOTCHIOMAJI MOHH3allMK aToOMa BCIICCTBA - 1”0” - I” X2 [3B],

I;=13,55 95 _ qorennman atoma Bogoposa.

[loacTaBUB TOPMO3HOE YHUCIIO ISl PEISTUBUCTCKOrO MOHA B (HOpMYIy YIEIbHOM
MOHU3ALIMOHHON MOTEpH PHEPruu, noayuuM popmyny bere-brioxa:

dE Amretz2 2m,v?

e el %) &
dx)”"” m,v? MaZa( nIHOH(l—Bz)

—B7)

OxkcnepumeHT Nel. Pacuer HauanbHOM sHEprun anbda-yacTuil
HeoOxoaumo ycTaHOBUTH KpBINIKY MCTOYHUKAa B TmojnoxeHue 2. [lapamerpsi

3KCHepI/IMeHTa'
208

Tax kak anbda-yacTHLIBI TEPSIOT OONBIIYI0 YacCTh CBOEH 3HEPTUU B BO3AYXE, TO
HE00X0MMO YMEHBIIUTh IUANA30H YPOBHS SIPKOCTH.

[locne Havana M3MepeHH! HY>KHO OTOJBUraTh UCTOUYHHMK OT JETEKTOpa 10 TeX IOop,
MOKa KOJIMUECTBO aib(da-dacTtull B kajape He OyaeT mexay 0 u 1. 3aduxcupoBar 310
MOJIOKEHUE, 3aMEPUTh PACCTOSHUE MEXJIYy HCTOYHUKOM U JETEKTOPOM. ITO
paccTrostHue OyAeT cpeqHuM poderom anbda-dactuilsl B Bo3ayxe (R=1.5cm).

[To smmupuueckoit ¢opmyne ['elirepa mosydynM, 4TO HayadbHas SHEPrus anbda-
yacTul Obn1a 2,8 MbaB.
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OkcnepuMeHT No2. 3aBUCUMOCTD JJTUHBI TPOOETra 0T KHHETUYECKOW YHEPTUH YACTHII.

N o [TapameTpsl ¢ IpeabLAYIIErO SKCIIEPUMEHTA, KPOME:
uimepenne

wtisaa  IIpowmsBonuresa 20 nzmepenuid. [locne kaxaoro yBeamumBaeM
He 2000 paccrosHME MEXIy HCTOYHUKOM U JETEKTOPOB Ha 1MM.
X[mm] 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15 16 | 17
E(ampda)[MdB] 295|282 | 268 | 253|239 (227|207 |19 172|154 | 136|118 | 0,99 | 0,82 | 0,62 | 0,42 | 0,21 0
3,5
3e.
..
‘®.,
2,5 ...
®..e
PO N I B °. y =-0,0022x? - 0,1365x + 2,9632
e
= ...
S 15 ®...
< e..
...
1 “®...
e
...
0,5 o
...
0 o
0 2 4 6 8 10 12 14 16 18
0,5
E(anbda)(MaB)
I'pad.1. YaeabHble moTepu dHeprum S1
0,25
y =/0,0044x + 0,1365
@@
02 | e |
g ®
@ (N
e @ L A
eee@®*
PO g
z 0L @O
m .-0-
=
<
o 01
0,05
0
0 2 4 6 8 10 12 14 16 18
X(Mm)
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0,25

y =0,0046x + 0,1343

0,2

015 | et

E(a) (M3B)
( J

o
[E

0,05

0 2 4 6 8 10 12 14 16 18
X (Mm)

I'pad.2. YaeabHble noTepu 3Hepruu S2

X (Mm) N E(a)(M>B)
0 86,7647059 | 2,95
1 82,9411765 | 2,82
2 78,8235294 | 2,68
3 744117647 | 2,53
4 702941176 | 2,39
5 66,7647059 | 2,27
6 60,8823529 | 2,07
7 55,8823529 19
8 50,5882353 | 1,72
9 452941176 | 154
10 40 1,36
11 | 34,7058824 | 1,18
12 [ 29,1176471| 0,99
13 | 24,1176471| 0,82
14 [ 182352941 | 0,62
15 [ 12,3529412| 0,42
16 | 6,17647059 | 0,21
17 0 0
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100
90
80 ®
70 °

60 °

40 ®
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20 ®

10
X (Mm)

I'pad.3. 3aBucuMOCTh KOTMYECTBA 00PA30BAHHBIX HOHOB OT PACCTOSIHUS MEXKIY
HCTOYHHUKOM U JE€TEKTOPOM

IHorepu 3Heprum ajabpa-4yacTUUbI B MNOJUITHIICHE

U AJIIOMUHHUH

B naGopatopHoii pabotre Ne6 ObUIO H3yyeHHE TMOIJIOLICHUE alib(a-4acTUIlbl B
MOJIMATUIIEHOBOW TJIEHKE U aJJIOMUHUEBOM (poJbre.

Oxcnepumenm Nel . Tlornomenue anbda-4acTUIIBI B BEIIECTBE.

VYCTaHOBUB KpBIIKY HCTOYHHMKA B MOJOXKEHHE 2 (YacTHIbl BBIXOIAT uepe3 13
oTBepcTUil auamerpoM 2MM. Hambonee MHTEHCUBHBIM MOTOK YacTHUI) HACTPOMIIU

mapaMCETpbl AJIA OKCIICPUMCHTA:

208 03c 0 100(10)

CHavana TMPOBOAMTCS HU3MepeHue Oe3 MOrIOTHTENS (MakC. YPOBEHb SPKOCTH —
100)./lanee qoGaBnseM Mo OJHOMY CJIOKO TUIEHKH WM (DOJIBTH JI0 TEX TOP, MOKa alibda-
YJACTHIIBI HE TIEPECTaHyT JIOJIETaTh JIO IETEKTOpa (MaKc. YPOBEHb sipkocTH — 10).
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Pe3yabrarbl H3MeEpeHU ¢ IVICHKOM:

. W Snapshot MX-10 E0S-W0256 2 ] X W Snapshot MX-10 E08-W0255 o a X

Alpha parscies: 372 56
Betapartides: 0

Gamma particles: 75

Other: 1

Mlpartdes: 448 Y
Totd energy: 328094

- (2

Alpha parodes: 0
Beta particies: 0
Gamms partides: 90
Other: 0
Al partides: «
Totsl energy e

Al partides: 583
Tots energy 1616589

L1}
1
bBes nornoturena OpauH cnoit NNeHKu [Ba cnoa nheHku
Pe3yabTaThl u3MepeHuii ¢ (poJabrou:
= AP o Scen
. et - =
bes nornoTurens Opam choit ponbru Asa chon donvrwm

KonuyecTBO yacTull Ha U300paKE€HUs, MOTYYEHHBIX OT U3MEPEHUH, 4TO C (OJIBrOil,
YTO C IUNICHKOM YMEHBIIAETCS.
C noGaBneHueM nepBoro cjios norjaotutens (pospra uim rmieHka) KOJIMYecTBO albda-
yacTull yMmeHblnaercs. Ha BTopom cnoe anbga-4acTUlbl yXKE€ IOJHOCTBIO
ocTaHaBIMBaIOTCA. [ITOTHOCTH y BO3ayxa MeHbIe, 4eM y (oibru (Takke Kak |
KOJINYECTBO aTOMOB).
Ha nepBom crnoe anbha-yacTuilbl B3aUMOJICUCTBYIOT ¢ (POJIBIOM, TEPAIOT YaCTh CBOEH
SHEPruu (FHEPrus UAET Ha MOHU3ALIUIO BEIIECTBA) U MPOJIETAIOT AAJIbLIE, 8 HEKOTOPhIE
YaCTHI[bl YK€ HA 3TOM CJIOE€ MOJIHOCTBIO TEPSAIOT CBOIO SHEPTHIO U MPOJIETETh JajbIlle
He MoryT. Ha BTopoMm cioe yxe BceM anb(a-uacTUIlaM He XBaTaeT dHEPTUu JJIsl €ro
IIPEOJIOJIEHHS] ¥ TOATOMY ITOJIHOCTBIO OCTAHABJIMBAIOTCA B BelecTse. [Ipoxons uepes
BO3yX alib(pa-yacTULIbl HE3HAUUTEIbHO TEPSAIOT HHEPrUI0 IO CPABHEHHUIO C
MPOXOXKACHUEM Yepe3 MOTIOTUTENb, TOITOMY UX KOJMYECTBO 0€3 MOTJIOTUTEINS CaMoe
Oonpiioe. AmomMuHueBas ¢oiibra 0olsiee IMIOTHAs, YeM MOJIMATUIICHOBAS IJICHKA.
[ToaToMy TpeOyeT Oosbllle SHEPTUH HA HOHU3ALIMIO U BO30YKJIEHUE aTOMOB.
Ixcnepumenm No2. Ilotepu sHeprun anbgha-4yacTull B BEIIECTBE.
LUl L8 Y CTaHOBHB MapaMeTphl € MPOLUIOTO SKCIePUMEHTa, KpOME:
SERpOS IPOBOASTCS M3MEPEHHUs TaKKe Kak M B MpeAblaylleM, cHaudaja Oe3
5000 NOTJIOTUTENA U Janee Jo0aBisieM MO OJHOMY CJIOI0, MOKa ajbda-
YacTULBl HE MEPECTAHYT J0JIeTaTh N0 Aerekropa. Ho mocie kaxaoro
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U3MEpEHUs] HEOOXOIMMO TMOCTPOUTHh TUCTOTpaMMy JHEpPTuil aibga-dacTul, TAe MO
IIAKaM OIIPEAECIIUM YHEPTUM YACTHULL.
Pe3syabTarhbl H3MepeHUil ¢ MVICHKOM:

@ Heatograms of b frames energy - Offine, M-I @ Hastograms of o frammes enengy - Offine, M- 10 E0B-WER36 | @ Hatograms of ol frames energy - Offine, MX-10

Fie View File View Fie View
Mopwtces AP Beta Gama Ofhwr Moparsdes NFe feta Gava Other Mowtdes ATPe Seta Gava Ofwr

P e AARARRKRRM x PP ARTURRM x e T EREARRKRRM %

Nomber of portaies
Mamber of partites

S5 ¥ ¥ A

bes nornoturenn OaunH ol NaeHKK [sa cnon nneHkmn

Pesyabrarbl usmMepeHuii ¢ ¢posbroi:

W Hatograms of oll frames energy - Offlne, MI-30| % Histograms of ol frames energy - Offline, MX-10

File View File View
N partces | ADhe| Bets Gama Other Mpartdes Aohe Beta Gama Other

e ARTARKRA x eI TRTARRKRMA x

Nuber of partcies
Nurtar of partces

' 02 0s
(a4l

bes nornoturens OAuH CNOW NNeHKK

DHeprusi 4aCTHUIl YXOJUT Ha MOHU3AIMIO 1 BO30YKICHHE aTOMOB BelecTBa. B Goiee
IJIOTHOM BENIECTBE aib(a-4acTUIbl TPATAT OOJBIIEC JHEPTHUU HW3-32 HOHU3AIHH
BelecTBa (AJIEKTPOHbI Kpemue "cuasat" B atomax). CHEeKTp SHEPrUH YBEIUYHUBACTCS
u3-3a pacceuBaHMs. AJb(a-4aCTUIIBI CTAJKUBAIOTCI C aTOMaMu BelIecTBa U
paccenBalOTCsl -> 4YacCTUIIbl MEHSAIOT CBOE HAMpaBJICHUE, MOITOMY MblI TOJy4aeM
paszopoc B sHepruu. YUem 0oJbIle aTOMOB, TEM 0OJIBIIIE YACTUIIBI PACCEUBACTCS.

Tamma-u3Iydenne ot 2gadm

B nmannoit maboparopHoil paboTe ObLla M3ydeHa pErucTpalus ramMma-d4acTull U
CEUEHHUE PEAKIIIH.
Pacmapn 24iAm: 251 Am - 23INp + 3He
237
93

[Tocne peakuuy, siapa “55Np HaxoaaTCsl B BO30YKIEHHOM COCTOSIHUM M TIEPEXOJST B

OCHOBHOE€ COCTOSIHME m3iy4ass (oTOHBI ¢ sHeprueit 59,5 woB. Taxke Mbl MoOXeM
HabII0ATh PEHTIEHOBCKUE (POTOHBI U3 JIEKTPOHHOM 00010UKH “33NP ¢ SHEPrUAMU
14-17 3B numn 21x3B (BO3HHMKAIOT MpU B3aUMOAECHCTBUM TaMMa-KBAaHTOB SHEPTUU

59,5 9B ¢ okpyxaromuM BemecTBoM). ['amMma-Iydu BBIOMBAIOT AJIEKTPOHBI C
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3JIEKTPOHHON 0607104KU 233Np. DTU 31EKTPOHBI BIOCIEACTBMU HOHU3UPYIOT aTOMBI

KpeMHus. Tak, KOCBEHHO, IETEKTOPOM PETUCTPUPYIOTCS (POTOHBI.
Mp1 MO>keM HaOJIIO/1aTh BA SIBICHUS.
1. ®otoapdext. BzaumoneiictBue, mpu KOTOpoM (POTOH MOTIOIIAETCS aTOMOM,
nepelaeT BCIO CBOIO SHEPTUI0 OpOUTAIBHOMY 3JIEKTPOHY U BHIOMBAET €ro U3 aToMa.
2. Opdexr Kommnrona. BzaumopeiictBue. Ilpm koTtopoM ¢GOTOH HEYIpyro
paccenBaeTcs Ha CBOOOITHOM 3JIEKTPOHE aTOMHOM 000JI0UKH, IIEpeaBasi 4aCTb CBOEH
DHEPTUU JJIEKTPOHY.
Anb(a-yacTullsl, U3JIy4aeMble aMEpPULIMEM, MOIJIOMIAIOTCS B KPEMHUEBOM JIETEKTOPE
tonmuHOM 300MkM moutu co 100% BeposiTHOCTH. BeposSTHOCTH perucTpanuu
dotonoB Huxke 100%. J{oast 3aperucTpupoBaHHBIX JETEKTOPOM (POTOHOB 3aBHCUT OT
UX SHEpruu. Mbl MOXKEM ONPEIEIUTh BEPOSATHOCTh pPErucTpauuud (OTOHOB IO

dbopmye:

!

P =—+100°
N, *100%

rae N’ - urciao pOTOHOB MPOB3aUMOAENCTBOBABILUX C BELIECTBOM AeTeKkTopa, Ny —
quci0 GOTOHOB, MOMABIINX HA CEHCOP JIETEKTOpA.
3aBUCHMOCTh BEPOSTHOCTH perucTpanmuu (OTOHA OT €ro JHEPTHH B JACTEKTOPE
Medipix MX-10:
€8] | 10 | 15 | 20 | 30 | 40 | s0 | 60 | 80 | 100 | 150 | 200
P[] 90,5 513 26,7 Ly | 476 3,01 2,21 1,54 1.27 1,00 0,88
BaxHOW 4YacTpl0 NpHU HM3YUYEHUM B3aUMOJCUCTBHUS TaMMa-KBAHTOB C BEIIECTBOM
ABJsieTCd cedueHue peakuuu. CedeHHe peakuuu — BEIMYMHA, XapaKTepu3yrolas
B3aUMOJIEiiCTBIE IBYX uacTull. Enununa wmsmepenus — OapH (1 Gapu=10728m?).
Hucno B3aUMOIEMCTBUI MOYKHO OINPEICIIUTh COOTHOIIIEHUEM:

N' = Nyon
0 — CEYEHHE peaKiuu, N — KOJIWYECTBO AP, HAXOAAIIMNXCS Ha IUIOMAIA CEHCOPa.
Ecnu Ham wm3BecTHA TOJIIMHA CeHCopa - O, TO KOJIMYECTBO YaCTHII MHIICHH Ha
€AVMHHIY TUIOLIAJAN MOXKHO PACCUUTATH:

pdN,

A
OkcnepumeHT Nel. Pacuer u OLleHKa KOJIMYECTBA YaCTHUL, MMOIMABIIUX HA JETEKTOP U

MIPOB3aUMO/ICIICTBOBABIINX C BEUIECTBOM JIETEKTOPA.

KpbIiky ncToyHMKa HEOOXOAMMO YCTaHOBHUTH B MOJIOKEHHUE 2 (YaCTULBI BBIXOAST
yepe3 13 oTBeperuii nuameTpoM 2MM. Hanbosee MHTEHCUBHBIN MOTOK yacTuil). Tak
KaK MbI H3y4aeM raMMa-u3JjIy4eHHe, TO Hy’KHO 3KpaHUPOBATh aib(pa-dyacTHUIIbI.
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[TapameTpsl SKCIIEPUMEHTA:

Honwdecteo | QAMTENEHOCTD U ETHR
EE=EE==EL =] e
50B 360 ic 1

E [#2B] 14 60

N [wr] 17 046 1550

PesynbraTtel uamepeHuii:

W Histograms of all frames energy - Offfine, VX~ 10 E08-W0256 O Histograms of all frames sizes - Offfine, MX- 10 E08-W0256
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3Has aKTUBHOCTh HcTOYHHMKA (A=9,5 kbk), paccTosiHMe MeXAy HCTOYHUKOM H
neTeKkTopoM (=5 mm) u miomaab ceHcopa (14*14mm), cuutass UICTOUHUK TOUYECUHBIM,
MBI MOKEM PACCUUTATh KOJUYECTBO (POTOHOB OT UCTOYHUKA, MONABLINX HA IETEKTOP.

Tak kak UCTOYHUK TOYEHHBIN, TO OH U3ITy4aeT BO BCE CTOPOHBI, 00pasys chepy.

ZIeT

S
No(pac) =A-t-
Sod

3KCHepI/IMeHT Ne2. OI_ICHI(a 3aBUCHUMOCTH OHCPIHUHU (bOTOHa H HNX KOJIHMYCCTBaA OT

=2,24-10°

PACCTOSIHUS MEXIY UCTOUHUKOM U JETEKTOPOM.

Kpplllika UCTOYHMKA yCTAaHOBJIEHA B MOJOXKEHUE 3 (YaCTUIIBI BBIXOAST Y€pe3 OJIHO
oTBepcTHe B (hOpME KOPOTKOTO MUIUHIpPA AuamMeTpoM 2MMm). Mcromns3yst mapaMeTpsl
MPEABIAYLIErO SKCIIEPUMEHTA, IPOBOAUTCA 6 U3MEPEHUN HA PA3JIMUHBIX PACCTOAHUAX

MEXy HCTOYHUKOM U jieTekTopoM (d). Hauunas ¢ Smm, mar Smwm.
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PesynbraTsr:
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['pad.4. 3aBucumoctu sHEeprUM POTOHA M UX KOJTMYECTBA OT PACCTOSHUS MEXK]TY
HMCTOYHUKOM H JIETEKTOPOM

IIpumeHeHnne raMmma-m3Jry4eHUus

B nanHoit pabote ObII0 M3ydeHO MorjoiieHne (HOTOHOB B METAIUIaX M MPUMECHECHHE
pEeHTreHO(IIyOpECIIeHTHOT 0 aHanu3a. [IpoHukatomnias cnocoOHOCTh raMMa-U3TyYeHHsI
YMEHBIIIAETCSl ¢ YBETUUYCHHEM YHCIa JIEKTPOHOB HA €IMHHUIly oObeMa BEIIECTBA.
[TooToMy ueM TspKelnee aToMbl M TUIOTHEE BEIIECTBO, TeM OOJIbIIE IMOTJIOMCHHUE
(hOTOHOB B HEM.
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JluneinbIi K03 PUIHEHT ocnablieHns THTEHCUBHOCTH (POTOHA U!
N = Noe_ux

raie N — konmdecTBO (DOTOHOB, MPOUIEAIIUX Yepe3 IIacTUHY, Ny — KOJUYECTBO

(hOTOHOB, PETUCTPUPYEMBIX JIETEKTOPOM 0€3 TIJIACTHUHBI, X — TOJIINHA TUTACTUHBI.

OxcriepuMeHT Nel. M3ydyeHue NpPOXOKIEHUS TaMMa-U3JIydeHUs uYepe3 pa3IudyHbIe
MeTaJUThl: AIFOMUHUH, CTaJl, JJaTyHb, CBUHEIl. B X0/e 3KcriepuMeHTa ObUIO H3MEPEHO
KOJIMYECTBO  (DOTOHOB, PETUCTPUPYEMBIX JACTEKTOPOM OT HCTOYHUKA 0e3
METAJUIMYECKUX IUIACTUH. Jlasee wu3MepeHus NPOBOJWINCH C METAUIMYECKUMHU
miacTuHaMu  TonmuHoM ImM. IlmacTuHbl M3 xKenme3a W cBUHLA. M3mepsioch

KOJIMYCCTBO (1)OTOHOB, MPpOXOoaAIUX CKBO3b OTH IINIACTHUHBI.

PesynbraTel uamepeHuit:

“““ I1o pe3yiibTaTaM MBI MOXCM BHIACTb, YTO HauoOoee

28560 10507 192 3¢ (heKTUBHOE NOTJIOIIEHUE FaMMa-U3ITyYeHHS IPOUCXOIUT
B IUIACTUMHKE, COCTOsIENH M3 CBUHIA. Tak Kak KOJIMYECTBO (DOTOHOB, MPOXOIALINX
CKBO3b OTy IUIACTUHY HauWMeHblnee. Paccumtaem nmHeWHBIH Kod()UIMEHT
ocnabJieHNs MTHTEHCUBHOCTH ITy4ka ()OTOHOB JJIs JKeJie3a U CBUHIIA, TTO TIOJTYyYECHHBIM

JaHHBIM B OKCIICPUMCHTC U3 (1)OpMYJ'IBII

N - Noe_ﬂx
Jns xene3a: u =~ 1
Jlns cBuHIA: U = 5

N3 dhopmyIibl BUIHO, UTO YeM OO0JIbIIe ATOT KOIPGUIIMEHT, TEM KOJIUYECTBO ()OTOHOB,
MPONIEANINX Yepe3 MIACTUHY, MEHBIIIE.

OkcnepumeHT No2. I[lydok (OTOHOB M3 MCTOYHMKA HAIPaBJIEH Ha METAJUIMYECKYIO
IUTACTUHY U HE MOMaJlaeT Ha CEHCOp JETeKTOpa, HO Ha CEHCOp MOomajaarT (OTOHBI
oOpa3oBaBIIMEeCcs B IUIACTUHE B pe3yJibTaTe ee 00ayueHus: GOTOHAMH U3 UCTOYHHUKA.
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b1 monyyen caenyromuii HabOp SHEPTHU, IO KOTOPOMY
MOYKHO OMPENICTUTh COCTAB TIACTUHBI:

9,3 12,4 24,8

TaOnuunble 3HaueHuss HSHepruii (HOTOHOB OOPA30BABIIMXCS B  pe3yibTare
MEXXYpPOBHEBBIX IIEPEXO/IOB B ATOME:

I I I O O S N Y O

Epp[KaB] 74,97 72,80 84,94 10,55 10,45 12,61 12,62 14,76 2,35

Ec.[kaB] 8,05 8,03 8,91 0,93 0,93 0,95
Ego[xaB] 6,40 6,39 7,06 0,71 0,71 0,72
Eq.[k3B] 25,27 25,04 28,49 3,44 3,44 3,66 3,90 413

CormnocraBuB 3Ha4€HUs, Mbl BUJIUM, 4TO 3Heprus 9,3 k3B cooTBercTByeT meau, 12,4
k7B — cBunen, 24,8 koB — o10B0. 13 3TOro MokeM caeiiaTh BBIBOJ, YTO IJIACTHHKA
COCTOWT M3 CILJIaBa TPEX METAJLJIOB: OJIOBO, CBUHIIA U MEJIH.

EcrecTBeHHasi paanaunus

B maGoparopHoii pabote NeQ MbI HW3ydanud ecTeCTBEHHOro (GoHAa W H3IIyYCHHE
MPOAYKTOB pacmnaja paaoHa.

Panuannonusiil GoH MOKET ObITh KaK MPUPOIHBIM, TAK UCKYCCTBEHHBIM.

Ha mnpupoanbie MCTOYHUKH pamuanuu npuxoautcs 2,4 MsB. B Hux Bxogsr
KOCMHUYECKHE JIy4YH, paJIOH, KU U JIp.

Ha wuckyccrBeHHble MCTOYHHMKM panuauuud npuxomutrcs 1,01 MsB. OcHoBHBIM
MPUPOIHBIM UCTOYHUKOM pajauanuu siBisiercs paaoH (55% ot obmiero uucna). Ha
6osbiiei yactu Poccun noms obiydenus ot pajgona 1,5-2,5 MaB/rog.

[IpoaykThl pacnaaa U30TOMOB pajiOHA:

B OCHOBHOM, B IIPOLCCCC PATUOHYKINI0B BO3HHUKAIOT TPpHU U30TOIIA Pa/IOHA. bonbiie

Bcero B atMocdepe comepskutcs 232Rn, conepskanue 230RN(TOPOH) 3HAYMTENLHO

MEHBIIIE M PeKe BCETo BCTpeuaeTcs 2geRN(AKTUHOH).
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Hyxiaun Buna pacnana Ilepuoa Boineasiemast IMpoaykr
noJiypacnajaa Heprus, M>B pacnaja
24eRn a 3,96 ¢ 6,946 § =
8eRn a 55,6 ¢ 6,404 23%Po
222Rn a 3,8235¢ 5,590 =
IxcnepumenmNel .

Heo0xoauMo yCTaHOBHUTH JAETEKTOP B BEPTHUKAIBHOE IMOJIOKEHHE U HAKPHITH CEHCOP
OyMaxHOM can(beTKoﬁ [TapameTtpsl OKCIIEPUMEHTa:

Hﬁﬂﬂ'-lﬂt‘l‘“ AnuTensHocTe Makc.
HMCTOYHHKA IHCMOZHLHH BEHb

Npyroii 20B 15 ¢

PesynbraTsr:
[To yuciy 9acTuI 1 BpeMEHU MBI MOKEM OTIPEACIIUTh AKTUBHOCTD CaI(PETKH.

t=15-28 = 300 c, N= 28A—— 0,093 bk

Ikcnepumenm Ne2

Kak OblI0 mOKa3aHO B MpenblIymux paborax, anb(a-4acTUIBl MOTYT
IPEO0JI0JIEBATh TUCTAHIIMIO B HECKOJIBKO CAHTUMETPOB. U 17151 TOTO, YTOOBI YBETTHUUTH
CTaTUCTHKY M KaueCTBO JKCIEPHUMEHTa, HaM HEOOXOIMMO HCCIIEeNOBAaTh OOJBIION
o0beM BO3myXa. MBI MOXKEM IOMECTUTh Ha BCACBHIBAKOIIEE COIUIO IBUIECOCa
OymaxkHyr canderky, IporHaTh 4epe3 Hee OOJBIIOE KOJMYSCTBO HAXOMASALIETOCS B
KOMHaTte Bo3ayxa. [IpomyKThl pacmaga pagoHa OCsSayT Ha canderke, 1 MOXKHO OyIeT
UCTIOJIB30BATh €€, KaK PaIMOAKTUBHBIN UCTOYHHK.

Bpewmst pabotsl mbuiecoca — 10 MUHYT.

B HenpoBerpuBaemom nomerennn aktuBHOCTh A=N/t t=10*60=600 (s) N=310
A=310/600=0,15 bk

B npoBetpuBaemom nomeriiennu aktuBHOcTh A=N/t t=10*60=600 (s) N=189
A=189/600=0,315 bk

AKTUBHOCTh B TPOBETPHBACMOM IIOMEUICHHH B JIBa pa3a BBIIIE,
HETPOBETPHBACMOM.

B mpoBerprBaeMOM IOMENIEHHH AaKTUBHOCTH BBINIE, IMOTOMY 4YTO HOBBIC
PalMOAKTUBHBIE YaCTHIIBI MOTYT TOCTYIATh B MMOMEIICHHE W3 BHEIIHEH Cpellbl uepes
BEHTHJIAIHUIO.

B HempoBeTprBaeMOM TMOMEIICHUN aKTUBHOCTh HUKE, TaK KaK paJMOaKTHBHBIC
BEIIECTBA OCTAIOTCS B TOMCIICHUM HAa IOCTOSHHOM YPOBHE M HX KOJUYECTBO
MOCTENICHHO CHMXAETCS W3-32 B3aWMOJICHCTBHSI C MOBEPXHOCTSIMH WJIM OCCIAHHSI
YaCTHII.

4cM B
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JYHE 3SAUTYHUNJIUTY BA Y3BEKUCTOHJIATH AXBO.I

[podeccop, Ausnopom Epmatosa

NHconmap y3 KyHIUIMK Xa€TUa JOMMO YCUMIIMK MOWMIa MYXTOXIIUK CE3a/IH,
aMMO OYTyHTW KyHJa JyHEAAa KaHya MUKAOPAA YCHUMIIMK MOWM MILIA0 YMKapUiIaau
JIETaH caBoJIra >kaBo0 M3IanimMu3?

Cakku3 MUILTMApAJIaH OPTUK MHCOHHUHT 3XTHEXKH yUyH OyTYH TyHENA YCUMIIMK
MOiH HIIad YMKApUII XaKMU Kapui6 187 MUIITMOH TOHHAHU TAIlIKHWJI 3TaAH, IIIyHIaH
TaxMHHAaH 3,1 MIIJIMOH TOHHACH 3aliTyH MOUUUP. AMMO 3HT KU3UFU LIYHJAKH, YOy
unuiad YUKWITaH 3alTyH MOWMHHMHT TaxmuHaH 70-75% wunuiad 4YukapyBuH
MaMJIakaTjiap TOMOHHUJAH MCTEbMOJ KWIMHAAW. Mabiaymotriapra Kypa, y3iaapu
ETUIITHPIraH 3KOJOTUK TO3a cU(aTiIv 3aUTyH MOMMHYU Y3JIapu TOMOHHMJIAH UCTEBMOII
KWIMHAAW. 3alTyH €TUIITUPYBYM Mamiakariap bup TOHHa 3auTyH meBacuaaH 26
JUTpJaH 72 nuTpraya 3aiTyH MOWH OJMII MyMKHUH OYiIaiu.

Wcnanust naBnaTu 3aiTyH MOWM MIUIA0 yuKapuil Oyinya TyHERA OMpHHYU
Vpunna typaau, Oynra cabad Oy mMamuiakaTaa 3aiMTyH MailJIOHJIapH SHT KarTta 0yiIuo,
€KM 2 MIJUIMOH TeKTap/iaH OIIMK MalJ0HAa 3aiTyH JlapaxTiapu Koinamrad. 3alTyH
IUIAHTALUSUIAPUHAHT  acocui Mainonnapu HMcenanussHUHr Axpanycus Xyayauaa
Koiamrad 0yiau0, Oy epia 3HT CEpXOCHIT Ba TAPKUOK1a MO MUKIOPHY FOKOPH OYITaH
3alTyHJIap MapBapUIIAHAIN.

3alTyH MalJOHJIapU KaTTAJIWTY Ba OJMHAJAUTaH 3aUTyH MOWHHUHI MUKIOPH
Owran Mranus naBnaTH MKKUHYM YPUHHU Srajulaiiili Ba OJIMHAIWIaH MaxcysoT
MUKIOpH Ominad Oy naenar VcnmanusigaH KeWMWHTY YpUHIApJAaH OUPHHM dTaiiaiiiu.
Wtanusna ymoy Typaard MaxcyjoT uiad ynkapuul kopuil MmaBcymaa 2024 iiunna
2023 iwnra kaparagga 74 MuHT ToOHHara HucOarad 315 MUHT TOHHara4a OIITaHIUTH
MabJIyM OYJIIU. JU.

3ailTyn MeBacuHM onuil Oyinuya WMranusnan keiimaru ypunpa Ilopryramus
nasnatu 6ynuo, 2023 iimnaa 150,000 ToHHA 3alTYyH MeBacu €KW OJIIMHTY MUIIIapra
Kaparasjaa 12 ¢oitusra Kym 5K0JIOTHK TO3a 3alTyH MeBacuHM Wurub onauaap. Nmmad
YUKAPUIIHUHT YCHUIIM OKOpUAA KypcaTWiIraH Mamilakatiapia MaxcyJoT HIiad
YUKAPUIITHIHT KUCKAPUIITUHN OUPO3 KOILIaiu. AMMO KeMHMHTH Huyuiap1a TaOMaTHUHT
MHXHUKIMKIApU Tyhaliu 3alTyH €TUIITUPHUII acTa CEKHH CyCaWraHJIWTd MabiyM
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Oyinu, YyHKHA 3alTyHJIap PHAM TyJUlaraH BakTAa CYFOPHJIMAraHjiuru EKku EFuHIIap
Oynamaranu Ty(]aiau TyJIapHUHT TYKUIUO KETHINM Ky3aTMJIMOKIa Ba XOCHJI ¥3-
V3uman kamaiiumu aHukK Oynau. KypykK xaBoja 3aliTyHHUHT XallopaTjapu Xam
KYTaiiu0 KeTranauru Ty daiiam MeBaiap 3apajiaHa i Ba MeBajiap pOKCU3 X0Jra Keauo
KOJITAHJIUTH MabJIyM OYJIIH.

I'penusina 3aliTyH eTUINTUPHUILA HT Xy xucoOianran vumapaa 300 000
TOHHaraua 3Hr cudativ 3alTyH MOWM €TUIITUPUIIAAN Ba Mamjakarjaa 132 MUILITHOH
Tyl 3alTyH JapaxT MaBxyzn O0ymuO, ymap acocan Kpwur, Jlakonusi, Meccunus Ba
Jlecboc BuiosATIapHaa NapBapullUIaHaAW alpuM HWUIapAa 3aiTyH MeBaJapHHU
XOCWIZIOPIUTH Y3rapubd Typaau, roXo 275 MHHT TOHHA 0ab3aH KamMpok 235 MUHT
TOHHAHU TALIKWJ 3Taau. ACIHUHU aliTrana Oy 3aiiTyH eTUIITUPYBYM MaMJlaKaTiIapaaa
MeBa XOCWJIIOPIUTY WMITHUHT KEJUIINTa, XallopoTiapra Ba Oomika cababnapra kypa,
3rapu6 Typamu. Ypra Ep IeHrusu MaMiIakaTIapy 3aiTyH eTHIITHPHII y9YH 00U XaBo
HIAPOUTIIAPU 3HT KyJail Xy Iyaiap XucoOiaHaau.

Ammo 3aiitynnap llumonuii Apprka MamirakaTiapuaa XaM €TUIITHPUIAAN, Oy
XyJIyAJard EFMHIapYIIMKHUHT UYKJIMIY Ba IOKOPU XapopaT OyiauIuMra KapamaciaH
Tynuc, Cynan, Mcpoun Ba Mucp apad pecnyOnukanapuaa 3aiTYHUNUIIUK Kya y30K
JaBpiapAaH Oepu IIAK/UIaHUO ojaTra aiylanraH. AMMO CTpecC MKJIMM IIApOUTHIra
KapamacaaH TyHHUC JaBiIaTHIa 3aMTyH €TUILITUPUII 3Ba3ura MaMjakaT axoJIMCH YUyH
3apyp OYiIran YCUMIUK MOMMHHT MabyM OMp KUCMUHHU 3aUTYH JapaxTH MEBaJlapUIaH
onuHagM. EruHrapumwimk Mukgopuy TyHucna Oomlka JapjaTiapra  Kaparasia
MaBCyM/Jla EFMHTApYMWINK MUKAOPH MebEpaan 30 gousra kaM OYIMIIN MyMKUH aMMO
Oy nmaBiatga xaTTo 4 MUHT €HIra KUpraH 3aiTyH JapaxTiapyd MaBXKyIJIUTH KyJla
KaauMJiad Oy JaBiaTaaruiap 3alTyHUYMIMK OujlaH IIyFyJUIaHTaHIUTU Kypcataau. by
JaBjaTAa HOKYJAal WKIUM IIapoWTiIapu Ty(dailiv, 3alTyH MOHMHU ETHILTHPHIIIA
Karra TeOpaHunuiap OYnMO CUKUO oOJMHaguUraH MOW uNUIad YUKapuIl YTraH
MaBcymaaru 140 muHr ToHHanmaH- 240 MUHT TOHHarada OViIraH MUKIOPHH TaITKHII
STaau.

byrynru kyHna OyTyH nyHEna riiodan UKJIMM Yy3rapunuiapu cababnu  €xku
3alTYH MeBajapu KyprOKYMJIMKKA YMAaMIId OYJAMIIMra KapamaciaH, aMMo yJiapra
XaM BereTaius JaBpuja T'yJulall Ba MeBajlapu eTuiui ¢azanapuaa aromocdepanan
EruHIIap EFUIIMHM €KW OAJMN yCyia CyFOPWIMIIMHU OMOJIOTHK XYyCYCHUSATIIApUTra
Kypa Tanabd kunaau. ['moban ucum tydaiinm EruHaapHu kKamainb kerranauru Mramms
Ba JOyHENard SHT MHMpUK 3alTyH MOWM MIUIa0 YMKAPYBUM Ba JOyHENArW 3alTyH
mMoiuauHr 40 ¢ouzgaH opTUFMHM HIUIA0 uMkapyBuM HMcmanus xynynuaa €3aa
MCCUKJIUK 45 mapakara eTHIIUIY cabaliu 3aiTyH MeBallapy XOCHIIIOPIUTH KaMaitno
KETHUILIM Ky3aTHIMOKAA. Xap BereTalus HUIM HUXOATIA Typiuya Oynub 3ailTyH
JapaxTiapy YUyH CTpPecC IIapOUTIap BYKyAra KeJIMOK/1a
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Macanan, Vcnmanus paBmatuga KypFPOKYMIMK MyaMMoJapu Ty(aimu:
2022/23 KMIUIOK XY>KaIUK MHIUAA 3aUTyH MOiU uiiad unkapuil 780 MUHT TOHHaHU
TalKWI Kuirad Oyica, Oy kypcatkud omauaru  2021/22 vmnra (1,49 muH TOHHA)
HucOaTaH aespiu 2 OapaBap KaM 3alTyH MOWM €TUINITHUPWITAHJIUTUHU KypcaTajiu.
[Iynunraex ayHéna 3alTyH MOWM €THUINTHPHUIN Oyiindya MKKWMHYM AaBiat Mramusga
xaM uniad uyumkapum 40 ¢owusra - 329 muHr ToHHajgaH 235 MMHI TOHHaraya
KUCKapTraHJIurd MabiyMaup, adcycku Oy naBiaT AyHE OViiMya eTUIITHpUIIAIUTaH
3aliTyH MeBaslapuHUHUAT 10 Gorsnan OpTUFUHY Y3 Najanapuia napBapuiuiaiim.

OHaunukaa AyHE OyinMya NOIyHYa MUKIOpAA ETHIITUPWIAETTAH 3alTyH
MaxcCyJIOTJIApUHU KHM Ba KaliCu JaBjaT aXOJIMCH TOMOHHUIA HCTEbMOJ KUIHHAINA?

Acnupa sHr cudatiau Ba TapkuOuga MHCOH yuyH 3apyp 104 ta aieMeHT MaBxKya
OynraH 3aliTyH MOMM callkaM JIOPUBOpP MaxcCyJoT cudaTtuaa KaOyna KuiuHaau Oy
MaxCyJIOTHU aBBaJIO, CTUINTHUPTaHJIApHHU Y37apu 4YeTra KaMpoK YUKapuO, Yy3napu
KYHJQJIMK TYpMyII Tap3uja UCTEbMOJI KWIHIIAauaap. YyHKH 3aiTYH MOWHU COFJIOM
TYPMYILIHUHT KypcaTKuwiapuaad Oupuaup. by MoHHM ucTepMon Kuiuil OuiaH
MHCOHJIAP IOPAK, OIIKO30H —MYaK, )KUrap, KaHJI1 A1a0eT KaOu KacaJUTMKIIapiaH Xajaoc
Oynuinaguiaap Ba Y30K yMp Kypullauwiap. 3alTyH MoOWM TapKkuOujard CKBaJieH
MOJIJIaCH SHT KUMMAaTO0ax0 X1coO0JaHuO OpraHM3MHU COFJIOM cakjalira épaam oepau.
CkBajneH MOj1acH, KATIApHH KUTapuja Ba 3aliTyH MOWHU TapkuOuma 6ynaau, 6omka
OMpPOH MaxCyJOT TapKUOUIa yupamanan.

byrynru kyHpa 3aliTyH MaxcyloTjapu KaMJIMTH ydyH Tail€p Oynran 32,8
¢doitnz maxcynoriaapuHu cotud onyBumwinap EBpona WTtudoku naBiaTiapUHUHT
V3uaup. Kyna kamruna mukaopaa Asctpanus (-0,9%), Xurtoit (-10,1%), Anonus (-
15,2%), AKII (-3), bpazunus (+2,4%), Kanana (+0,9%), Poccust (+9,9%) naBnatnapu
cotu6 onummaawiap. [y napnarnap nunna AKIIHUHT ¥3u1a XaM aHYaruHa MaiioHaa
3aUTYyH E€TUIITHpWIaAW, amMMo Poccusia 3aliTyH MauJOHJIApU ACSApiId UYK ACHHIL
MyMKHH, ¢akarruHa Kpumaa o3ruHa CaHOKIIM 3alTyH napaxtiapu Mapxyd. Coun Ba
Kpumpna 6up BakTimap maBxkya OynraH 3aiTyH rmaHTtanusmiapu 1941-1942 iunru
KaTTUK COBYKJapJlaH HOOyja OyiraH Ba yjap siHa OMpPOHTA MYTaXxacuC €KU OJIMM
TOMOHM/IAH KaiiTa TUKJIaHMAaraH.

OnuHran MabiymMoTiapra kypa, AyHE 3aUTyHUMIIUTHAA CU(PATIA Ba SKOJIOTHK
TO3a 3aTYH MOWMHU €TKa3u0 OepyBUM MamilakaTiiap XaMJa yjap MaxcCyJOTJIapHUHT
acocuil XXMM PHI' KaTTa Maiiionra sra Oynran Mcnanust ymymuid umnoptau 29,6
¢dowus, Tynuc - 26,1 bous, Utanus - 20,7 dhous, [lopryramus - 10,8 dous, Typkus - 2,9
¢dbous, Aprentuna - 2,8 dous, I'perus - 2,2 dhous Ba Unnu 3ca- 1,7 GOU3HM TAIIKUI
yramu.V3napu ceBu6 HCTEbMON KHITaHH yayH EBpona UTTH(OKM JaBnaTiapy 3aiiTyH
MaxCyJIOTJIApHU JIOMMO Y3 KyJulapuaa yuuiad typaaud. by UTTUQOK MHCOHUAT y4yH
orup Oynran COVID-19 nanneMusicu mapouTugard Mypakkad MKTHCOIUN Ba3UsITIa
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Kapamaii, 2020/21-iiunrn mMaBcymaa EBpona Wttudokuna 3aiiTyH MaxcylnoTiaapHU
MUKJIOPUHU caki1a0d KOJUII YIyH (epMepiIapHu sSHTY 3alTyH MJIaHTAlUIApU TaIIKIIT
KWJIUIUIapUra WMKOH O€puIl y4YyH yJIapHH XucoOjapura ajoxuaa capMosuiap
aXpaTUINO parbaTIaHTUPUO TypHUIIMIAp, Oy Aca Maxauikil ¢epmeprapra 3auTyH
MOMM UWNUIA0 YUKAPUIIHK MYHTa3aM paBUIAa KYNAaUTUPUIIHUA JABOM STTUPHIIL
MMKOHHMHH Oepaji.

bupok, rio0an UKJIUM Y3rapuiid Ba KypFOKUMJI Ba KyTWITaH CTpecc
[IapouTiapa Ky3aruiaaétran 00-XxaBo-UKIUM HIApOUTIapU HaakaT 3aiTyH HaBIapH
XOCHJIIOPIUTH Ba YHUHT MaxCyJOTJIApUHU HIUTA0 YMKAPUIIHUHT TOX KamainoO, rox
Kynaiun® Oopuimra kapamaciad, OapuOup 3aliTyH MailIOHIapuHH UMKOH Kajap
KCHTalTUPUIIra XapakaT KWIUIIMOKAAIap. 3alTyHYHIAp STHTM SKUIIT MyMKUH OYITaH
MalIOHJIapHUTA 3aUTyHJIap KYydaTdapHU SKUO yIapHU MPaBapUIIU Ba MOCIAIITHPHIIL
OwiiaH, 3alTyH JapaxXTJIapUHUHT YUJaMIIM HaBJIApUHU sIpaTuO, yJIapHU acTa-CeKUH
MaB3KyJl HaBjap OWJIaH aTMalITUPUII OOpacuja KaTTa uiuiap ojiud OOpHUIIMOKaaiap.

WKkkuHYM Uy gHTA 3aiTyH IUJIaHTAUWsJIapHU Oapno KWIMIIIAD, YYyHKH
KyNTMHa MaWJIOHJIapJa KyJa KaTTa €Nuld 3alTyH JapaxTiiapu MMapBapUIILIAHMOK/IA,
neMak Oy XyayJja XaM XOCWIOPJIMKHUT KaMm OyinumM Ky3atuinagu. Espoma
Uttudoxu naBnariapu AyHE Oo3opuia ¥3 YCTYHJIMTHHM CakKjaald KOJIUII YYyH
KeJakak/a 3aiTyH Moin uiniad ynkapuiray 2031 finnara kenuo6 2,5 MAJUTMOH TOHHAra
€TKa3uII Oopacuaa peka acocuja Uil oinb GopunMokaanap, Oy pexka amaira omica
2020 iunra Hucbaran +22% ra Kynpok 3aiTyH MOWU €TUIITUPUIITAH OYiaau.

Xym V3bexncTonna 3aiiTyHUMIMK Kaii aXBoJiia Ba YHMHI MaiiloHIapu
Kaepaa Ba KAHYaJaH XOCUJI OJIMHMOK/Aa?

V36eKnCTOH 3afTYHUMINK COXAcHa SHT &Il JaBNATIAp CHpPAcHra KHpajw.

AMMO Sv’36eKI/ICT0Hz[a 3aUTHHUHT Tapuxu Y30KAUP, MWIOJJAH aBBajl €E3WIIraH
“ABecto” kuTOOUAa X0pa3maa ojiMa, TOK Ba 3alTyHJIap ycap 314, JeraH KyMiiaiapu
kentupwirad. buz acnuaa 3alTyHYrsMK Oopacuja MaHa Iy >KymJjara acocjiaHuo,
V36exucronna 3aUTYHYWIMK —WImura Kyn ypauk. by coxama gactiaOku
taxxpuodanapumuz 2002 iunna oupunun 0ynud CypxoHaapé BUIOATHHUHT OJTHHCOM
TyManuaaru coouk [lakap- KaMuIll COBX03U XyAyAJapuja 3aiTyHHU TYPT TyN KydaTu
skunad. Ba Oy sajitymnap 2006 jimnna GUpHHYM MapTa Y30SKHCTOH XyLyIHAa
ryJijlad Ba MeBa Oepiu. Viuranraua V3UMU31asiM MIIOHY WYK 314, Oy JapaxTiap
ryjulaiiiumu, MeBa OepamuMu Oy Ou3ra HOMAbJIyM d31IM. OpajJaH Huimap yTuo
y3aykeu3z OmmaBuil axOopT BocHTaNapuAa TUHUMCHU3 YHKUIIAPUMM3 HATHXKACHAA
Ontuncoii tymanuar Kapcaran kunioruaa nqactiad 50 rektap Maiiionra 3aiTyHHHHT
ApbOakeHa HAaBUHM KyyaTlapu SKWIAWM Ba Oy HWJI SKUITAaHUHUHT YYMHYU HWIN
OyJraHu y4yH MeBa Oepaau JeraH YMUIIaMU3.
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AMMo siHa mry OntuHcod Tymanuna 2007 iwmmnapaa sKuirad QpepMepHUHT
tomMopKacuaaru 70 tyn 3aiiTyH gapaxtugad 2018-2022 inmnapaa 6up tynugas 50-60
KUJiorpaMmradya 3aiTyH MeBayiapu Wurub omuuau. by imn bannuxon tymanuna
I'py3usinuk MyTtaxacucinap TOMOHUJAH siHa 10 rextap mMaioHTa 3aiiTyH Kydariapu
SKWIIM Ba X03up Oy 3alTyH Kyudariapu xam mnapBapunuianmoxga. Slna daprona
BWIOATHHUHT byBaiina Tymanuga xam 2024 iiunga yd rekrap MajoHaa 3alTyH
KydaTrjapu IpaBapuIIIaHMOK/IA.

Bynpaan tamkapu kKynruHa KU3MKKaH KUIITWIAPHUHT XOHAIOHIApUIa 3aUTyH
KyJariapyu MapBapUILIaHMOKAA Ba yJIapHU XOcui OepaéTranu Ousra MabiayMIup.
Ilyunait kumnG 3aifTyH gapaxTé Y30EKMCTOHHM KECKMH KOHTGHEHTANl MKIHM
IapOUTH/Aa acTa CEKMHJIMK OWIaH Y3ura “mpommcka” ydyH O aXpaTMOKJa Ba
MocamMoKaa. SkuH Wwapaa kam Oyica xam Ou3 Y3UMU3ZHHUHT cUGaTId, TO3a
3alTYH MOMMMU3 Ba KOHCEpBa MaxcyjoTiaapura 3ra 0ynamMus 1e0 ymua KuiamaH.

Kaxon 6030puaa 2023 itun anpens oiiuga | TOHHA 3aWTyH MOMMHU HapXu
$6269 ra ermu. Arapaa O3 3aliTyH AapaxTJIapHH Y3UMHU37a MOCIAIITHPCAK, KaHda
KaTTa Japomajra sra 0yiaMu3, aBBajio axXOJIUHUHT COFJIMTUHU CakJjia0 KoJirad OynaMus3
AmmMo Oy Oopama ol OGopuiiaguraH arpoTEXHUK UILIAp OJAMMM3/A KyJa KYI Ba
3aUTYHUYIIIMK cOoXacuaa OMPUHYM KaJaM KyHuau, andaTra 3aMTyHra KU3UKyBYHU €I
oJIMMJIAp KYTu1ad TOMWJIMINKTA Ba KeJakakJa KaTTa WIMHUN UIUIap ojaud O6opuiaau
7e6 UIoHMO KoJIaMaH.

Mana mryHnaii MHHOBAIMOH SHTWIMKIAP Tydailin , Y3UMUZHHHT 3alTyH
MoMura sra Oynuil Makcaauga oiaub Oopa€TraH MIUIAPUMHU3HUA KUYHUK OYJicasm
HaTIKAcH KypuHMOKaa. UYyHkn XX acp naBoMmaa Y30eKHCTOHIA JKMIMAraH Ba
YycTupuiaMaraH 3aiTyH OyTyH IOpTUMU3 Jajlajiapyjia ¥3 rekrapiapura sra OYIMoK/1a Ba
SIKWH KeJakak/ia 013 9KOJIOTHK TO3a 3alUTYH MOWJIApUHU Y3UMU3/1a OJIaMuU3.
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ANNOTATSIYA

Ushbu magolada binomial tagsimotning nazariy asoslari va uning raqamli
modellashtirilishi yoritiladi. Muallif tomonidan ishlab chigilgan dasturiy vosita
fovdalanuvchiga eksperiment parametrlari — tajriba soni n, muvaffaqiyat ehtimoli p,
hamda talab etilayotgan natija k qiymatlarini kiritish imkonini beradi. Dastur ushbu
parametrlar asosida binomial ehtimollarni aniq hisoblab beradi, shuningdek,
tagsimotning shaklini grafik tarzda vizual ko ‘rsatadi. Dastur yordamida kutilayotgan
giymat (matematik kutilma) va dispersiya kabi statistik xarakteristikalar avtomatik
tarzda aniglanadi. Grafik interfeys foydalanuvchi uchun qulay va intuitiv bo ‘lib,
taqdim etilgan ma’lumotlar ko ‘rgazmali va tahliliy jihatdan foydali tarzda namoyon
gilinadi. Mazkur dastur ta’lim jarayonida, statistik tahlilda hamda ehtimollik
nazariyasi bilan bog ‘liq amaliy topshiriglarni bajarishda samarali vosita bo ‘lib xizmat
qiladi.

Kalit so‘zlar: Bernulli formulasi, ehtimollar nazariyasi, kombinatorika,
matematik kutilma, dispersiya, statistik tahlil, modellashtirish, C# dasturlash, ta ’lim
metodikasi.

AHHOTAIIHUA
B oaunnoti cmamve oceewaromcs meopemuueckue O0CHO8bI OUHOMUATILHO20
pacnpeodeneHus U e20 YUCIeHHoe Mmooenuposanue. Pazpabomannoe asmopom
npocpamMmHoe  CpedCmeo  NO0360jden  NOAb308amento  8800UMb  NApAMempbl
9KCNepUMeHma — KOAUYeCmeo UCNbIMAHUU N, 8epOSAMHOCMb Ycnexa p, a makaice
mpebyemoe 3Hauenue pezyromama k. Ilpoepamma mouno paccuumuvléaem
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OUHOMUANBbHBIE BEPOSIMHOCMU HA OCHO8E JIMUX NAPAMEMPO8 U U3VATUZUPYEm POPMY
pacnpeodenenus 6 cpaguieckom sude. C e€ nomoupbio asmomamuyecKu onpeoeisitomcs
maxkue cmamucmudecKue Xapakxmepucmuku, KaKk Mamemamudeckoe odcuoauue u
oucnepcus. I paghuueckuii unmepgetic yooben u UHMYUMUBHO NOHAMEH, da
npeodocmasiienHas UH@Gopmayus npeoCmagiena Ha2nsaoHo U AHATUMUYECKU NONe3HbIM
obpazom.  [lannoe  mpocpammmoe  obecneyeHue — CAyxcum  IPHexkmusHvIM
UHCMPYMEHmOoM 8 00pazo8amelbHOM npoyecce, CMAmMUCmMu4ecKom avanuze u npu
8bINOJIHEHUU NPAKMUYECKUX 3a0ay, C8A3AHHbIX C meopuell 6epOsmHOCMEl.
Knwuesvie cnosea:  ©Qopmyna  Bepnynnu,  meopus  eepoamunocmell,
KOMOUHAMOpUKA, MamemMamuyeckoe O0XiCUoaHue, OUCnepcus, Cmamucmuyeckull
ananus, mooeruposanue, npocpammuposarue Ha C#, memoouxka npenooasanus.

ABSTRACT

This article presents the theoretical foundations of the binomial distribution and
its numerical modeling. The software tool developed by the author allows the user to
input experiment parameters — the number of trials n, the probability of success p,
and the desired outcome k. Based on these parameters, the program accurately
calculates the binomial probabilities and visually displays the distribution ’s shape in
graphical form. The software also automatically determines key statistical
characteristics such as expected value (mathematical expectation) and variance. The
graphical interface is user-friendly and intuitive, and the presented data is both
visually clear and analytically useful. This program serves as an effective tool in the
educational process, statistical analysis, and the practical application of probability
theory.

Keywords: Bernoulli formula, probability theory, combinatorics, mathematical
expectation, variance, statistical analysis, modeling, C# programming, teaching
methodology.

Kirish. Zamonaviy ehtimollar nazariyasi va matematik statistika fanlarida
diskret tasodifiy migdorlar ustida ishlash, ularning ehtimollarini aniq hisoblash hamda
bu natijalarni grafik tarzda tahlil gilish muhim ahamiyat kasb etadi. Aynigsa, tagsimot
gonunlari ichida binomial tagsimot real hayotdagi ko‘plab stoxastik hodisalarni
modellashtirishda keng qo‘llaniladi. Masalan, sanoatdagi sifat nazorati, testlar
natijasidagi muvaffaqiyatlar soni, biologik tajribalardagi hodisalar soni va boshga
ko‘plab sohalarda binomial tagsimot amaliy ahamiyatga ega. Binomial tagsimot
tasodifiy hodisalarning ikkilik (ya’ni "muvaffagiyat" yoki "muvaffagiyatsizlik™)
ko‘rinishda sodir bo‘lishiga asoslanadi.

Bernulli Formulasi: Nazariy Asoslar

X diskret tasodifiy migdor binomial gonun bo‘yicha tagsimlangan deyiladi,
agarda 0,1,2, ... ...... ,n qiymatlarni([1]-[6]).

Pn=P{X=m}=C"p"q"™
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ehtimollik bilan gabul gilsa.
BuyerdaO<p<1l,g=1—-pm

Binomial gonun bo‘yicha tagsimlangan X diskret tasodifiy migdor tagsimot qonuni

quyidagi ko‘rinishga ega

VOLUME 4, ISSUE 6

......

Clpmg™

C'pmgm

......

Cﬁnpmqn—m

P{X =m}

Nyuton binomiga asosan }.7\,_, p,, = (p + @)™ = 1. Bunday tagsimotni Bi(n,p)
orgali belgilaymiz. Endi buni sonli xarakteristikalarini hisoblaymiz:

n
MX = z m P{X = m}
m=1

= N m P{X = m}
2,

= z mCp™qt ™ = np z G'p™q" " =np(p + )" =np
m=1

m=1
n n
DX =) m*PX=m}=(p)? = ) mICTP"q T = (np)? =
m=1 m=1
m? = m(m — 1) + m almashtirishni bajaramiz

2  n—m
q

n
- 1p Y CpFe
m=2

Cm
+ npz n=

Demak, MX = np, DX = npq.

p" g™ = (np)? = n(n— Dp* +
+np — (np)* = npq.

Misol: Simmetrik bir jinsli tanga 2 marta tashlanganda gerb tomoni bilan

tushishlardan iborat tasodifiy migdorning binomial tagsimot gonunini tuzing.
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Yechish: X diskret tasodifiy miqdor orqali gerb tushishlar sonini belgilasak, u
ushbu giymatlarga ega: X;=0; X,=1; X3=2;

Bundan tashgari, n=2; p=0,5; g=0,5 ekanligini hisobga olsak,
0 2

,(1\° 1 1 1
PO =C3(3) (3) =1x1x3=3
AN 1 1 1
P =2 (3) (3) =2x37%7=3
o (1 1y° 1 1
@ =2 (3) (3) =1xgx1-3
U holda, tagsimot gonuni quyidagi ko rinishda bo‘ladi:
X 0 1 2
P 1 1 1
4 2 4
1 2 1
M(x)=0><Z+1><Z+2><Z=1
1 1 1
D(x)=npq=2><§ ><§=§=0,5

Bernulli Formulasi asosidagi Kompyuter Modellashtirish

Ushbu dastur nafagat nazariy magsadlar uchun, balki amaliy tahlillar uchun ham
juda foydalidir. Masalan:
Sanoatdagi sifat nazorati: Mahsulotning ma’lum xususiyatlari uchun muvaffagiyat
ehtimolligini bilgan holda, ishlab chigarish jarayonida muvaffagiyatlar sonini
prognozlash.
Tibbiyotda: Klinik tadgiqotlarda bemorlar orasidagi muvaffagiyatlar va
muvaffagiyatsizliklarni tahlil gilish.
Ijtimoiy sohalarda: S polling tizimlari va so‘rovnomalar orgali tanlov natijalarini
hisoblash.
Dastur, shuningdek, o‘quvchilarga binomial tagsimotning asosiy tushunchalarini aniq
tushunishga yordam beradi, ular statistik xarakteristikalarga asoslangan real va nazariy
ma’lumotlarni taggoslash imkoniyatiga ega bo‘ladilar ([6]-[8]).
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82! Binomial Tagsimot Hisoboti - O X

Tasodifiy Miqdorning Binomial Tagsimot Qonuni

ntarbarson [ ]
p(muvaffagiyat ehtimo):

Natija:

a2l Binomial Tagsimot Hisoboti - O X

Tasodifiy Miqdorning Binomial Tagsimot Qonuni

" (ajibalar son:
p(muvaffagiyat ehtimo): 0,5

Matematik kutilma (MX): 1,0000, Dispersiya (DX): 0,5000
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Datur kodi:

using System.Data;

using System.Drawing;

using System.Windows.Forms.DataVisualization.Charting;
using System.Windows.Forms;

using System;

namespace ehtimol

{

public partial class Form1 : Form
{
private DataGridView dataGridView;
private Chart chart;
private TextBox txtN, txtP;
private Label IbINatija;

public Form1()

{
InitializeComponent();
SetupUlI();

¥

private void SetupUlI()

{
this.Text = "Bernoulli Ehtimollik Hisoblash";
this.Size = new Size(800, 600);
this.StartPosition = FormStartPosition.CenterScreen;
this.BackColor = Color.WhiteSmoke;

/[ Title Label
Label titleLabel = new Label()
{
Text = "Bernoulli Ehtimollik Hisoblash",
Font = new Font("Segoe UI", 18, FontStyle.Bold),
ForeColor = Color.Teal,
AutoSize = true,
Location = new Point(240, 20)
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/l Labels and Textboxes
txtN = Createlnput(*'n (tajribalar soni):", 100);
txtP = Createlnput("p(muvaffagiyat ehtimo):", 150);

// Calculate Button

Button btnCalculate = new Button()

{
Text = "Hisoblash",
Size = new Size(150, 40),
Location = new Point(330, 260),
BackColor = Color.Teal,
ForeColor = Color.White,
Font = new Font("Segoe UI", 12, FontStyle.Bold),
FlatStyle = FlatStyle.Flat,
FlatAppearance = { BorderSize = 0 }

b

btnCalculate.Click += BtnCalculate_Click;

// DataGridView to display results
dataGridView = new DataGridView()
{

Top = 310,

Left = 20,

Width = 350,

Height = 200
j

// Chart to display probability
chart = new Chart()
{
Top = 310,
Left = 400,
Width = 350,
Height = 200
b
ChartArea chartArea = new ChartArea("MainChart");
chart.ChartAreas.Add(chartArea);
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Series series = new Series("Ehtimollik")
{
ChartType = SeriesChartType.Column,
BorderWidth =3

chart.Series.Add(series);

// Add all controls to the form
this.Controls.Add(titleLabel);
this.Controls.Add(txtN);
this.Controls.Add(txtP);
this.Controls.Add(btnCalculate);
this.Controls.Add(dataGridView);
this.Controls.Add(chart);

¥

private TextBox Createlnput(string labelText, int top)

{
Label label = new Label()

{
Text = labelText,

Location = new Point(100, top),
Font = new Font("Segoe UlI", 10),
AutoSize = true

}

TextBox textBox = new TextBox()
{
Location = new Point(250, top - 4),
Width = 120,
Font = new Font("Segoe UlI", 10)
b

this.Controls.Add(label);
this.Controls.Add(textBox);
return textBox;
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private void BtnCalculate _Click(object sender, EventArgs e)
{
intn;
double p;
if (Yint. TryParse(txtN.Text, out n) !double.TryParse(txtP.Text, out p))

Xulosa. Mazkur maqgolada binomial tagsimotni hisoblash va uning natijalarini
vizual tarzda aks ettiruvchi dasturiy vosita ishlab chiqildi. Dastur yordamida
foydalanuvchilar parametrlarni kiritish, ehtimollarni hisoblash va natijalarni grafik
tarzda ko‘rish imkoniyatiga ega. Bu dastur o‘zining intuitiv interfeysi va amaliy
qo‘llanilishi bilan, nafagat nazariy bilimlarni mustahkamlash, balki ehtimollar
nazariyasini o‘rganishda samarali vosita sifatida xizmat qiladi. Binomial tagsimotning
nazariy asoslarini o‘zida mujassamlashtirgan ushbu dastur, foydalanuvchiga
ehtimolliklarni tahlil qilish va o°‘z tajribalari bilan mustahkamlash imkoniyatini
yaratadi.
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IQTISODIYOTINI MODERNIZASIYA QILISHDA TEXNIKA FANLARI
TA’LIMINING INNOVASION METODLARI VA ULARNING AHAMIYATI

Xalilova Feruza Abdulvosievna
Farg‘ona politexnika instituti,
f.khalilova@ferpi.uz

Annotatsiya. Mazkur maqola iqtisodiyotini modernizatsiya qilish jarayonida
texnika fanlari ta’'limida innovatsion metodlarning o ‘rni va ahamiyatini tahlil gilishga
bag ‘ishlangan. Shuningdek, maqolada innovatsion ta’lim, xalgaro hamkorlik, ilmiy-
tadqiqot faoliyatini rivojlantirish hamda o ‘quv jarayonidagi bunday yondashuvlar
raqobatbardosh mutaxassislar tayyorlash va iqtisodiy rivojlanishni ta 'minlash uchun
muhim ahamiyatga ega ekani ko ‘rsatiladi.

Kalit se‘zlar: modernizatsiya, texnika fanlari, ta’lim, innovatsion metodlar,
ilg ‘or texnologiyalar, yondashuvlar.

Igtisodiyotning modernizatsiyasi va barqaror rivojlanishi ilg‘or texnologiyalar,
yangi innovatsion yechimlar va zamonaviy bilimlarga asoslanadi. Bu jarayonda
texnika fanlari alohida ahamiyat kasb etadi, chunki ushbu fanlar sanoat, infratuzilma
va innovatsion rivojlanish uchun asos bo‘ladi. Shu bois, texnika fanlarini o‘qitishda
innovatsion yondashuvlarni joriy qilish muhim ahamiyatga ega.

Innovatsion yondashuvlar va ularning ahamiyati nazariya va amaliyotni
integratsiya qilish, muammolarni yechishga yo‘naltirilgan yondashuv, talabalarda
jjodiy hamda tahliliy fikrlash ko‘nikmalarini rivojlantirish shaklda o‘rgatishga
asoslanadi.

Fan va texnikaning mavjud yangiliklari ularni o‘quv dasturlari va darsliklari
mazmuniga jadal Kiritishni talab etadi va bu orgali talabalarning zamonaviy bilimlarini
shakllantirishga zamin yaratadi. Zamonaviy o‘gitish texnologiyalarining joriy etilishi
va turli metodik yondashuvlar esa, o‘z navbatida, talabalarda ko‘plab fundamental
tushunchalarni nisbatan yengil va mustahkam shakllanishiga qulay sharoit yaratadi
[1,2,3].

Texnika fanlarini o‘gitishda nazariya va amaliyotni integratsiya gilishda nazariy
bilimlarni real dunyoda qo‘llash jarayoni, masalan, uskunalarni loyihalash, tajribalar
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o‘tkazish yoki ishlab chigarish jarayonlarini boshgarish, nazariy bilimlarni amaliy
ko‘nikmalarga aylantirishni ta’minlaydi.

Integratsiya bu — ta’lim jarayonida nazariya va amaliyot o‘rtasida o‘zaro
bog‘liglikni ta’minlash jarayonidir. Integratsiya talabalarga nazariy bilimlarni hayotiy
muammolarni hal gilishda go‘llash imkonini beradi va o‘quv jarayonini samaraliroq
giladi.

Shunday fanlardan biri bo‘lgan aynan energetika sohasidagi “Elektrotexnik
materiallar” fanini o‘zlashtirishda talabalar avvalo materiallarning fizik, mexanik va
kimyoviy tavsiflari, issiqlik, elektr xossalarini, nazariy hamda amaliy jihatdan
o‘rganishni tagozo etadi [4,5].

Nazariya fagat nazariya emas, balki real hayotda qo‘llash mumkin bo‘lgan
bilimlarni gamrab olishi kerak. Amaliy mashg‘ulotlarda nazariy darslardan uzoq
bo‘Imasligi lozim. Ular o°zaro bir-birini to‘ldirishi kerak. Nazariya va amaliyotning
uzluksiz, doimiy integratsiyasi talabalarga ishlab chigarishda kompleks ko‘nikmalarni
shakllantiradi.

Ma’ruza va amaliy, laboratoriya mashg‘ulotlarida, fanni o‘zlashtirishlari uchun
o‘qitishning ilg‘or va zamonaviy usullaridan foydalanish, yangi informatsion-
pedagogik texnologiyalarini tadbiqg etish muhim ahamiyatga egadir [6,7].

Texnika fanlari zamonaviy texnologiyalarni yaratish va joriy etish uchun zarur
bo‘lgan nazariy va amaliy bilimlarni tagdim etadi. Ularning asosiy ahamiyatli tomoni
shundaki, texnika fanlaridan kelib chigib yaratilgan yangi texnologiyalar mehnat
unumdorligini ko‘tarishga, ishlab chiqgarish samaradorligini oshirish yordam beradi.
llg‘or sanoat sohalarini rivojlantirishda elektrotexnika, avtomatlashtirish va sun’iy
intellekt kabi sohalar igtisodiy o°sishning asosiy omillari hisoblanadi.

Ta’limda zamonaviy axborot texnologiyalari muhitining shakllanishi fan
sohalarini axborotlashtirishga, o‘quv faoliyatini intellektuallashtirishga, integratsiya
jarayonlarini tezlashtirishga, ta’lim tizimi infrastukturasi va uni boshqgarish
mexanizmlarini takomillashtirishga olib keladi.

Bugungi kunda ta’limda zamonaviy axborot texnologiyalarining (ZAT) joriy
etilishi va ulardan foydalanish jarayonlarini rivojlantirish ta’lim sifatini oshirishning
asosiy yo‘nalishlaridan biri hisoblanadi. Ushbu jarayon nafagat o‘quv jarayonini
samarali tashkil qilish, balki ta’limni zamonaviy talablar va ragamli iqgtisodiyot
ehtiyojlariga moslashtirishga xizmat giladi.

Zamonaviy axborot texnologiyalari muhitini shakllantirish ta’lim tizimida
masofaviy o‘qitish dasturlari, elektron darsliklar, onlayn ma’lumotlar bazalari va
kutubxonalar, Interaktiv va vizual vositalar orgali mavzularni o°zlashtirish
osonlashadi, elektron materiallardan foydalanish qog‘oz va boshga an’anaviy
resurslarni tejaydi, o‘quv muassasalarini zamonaviy qurilmalar bilan ishlash,
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ma’lumotlarni saqlash va ulashish imkoniyatlaridan unumli foydalahishni, talabalar
faoliyatini baholash va ta’lim jarayonini optimallashtirish hamda ragamli ta’lim tizimi
orgali igtisodiyotga moslashgan kadrlarni tayyorlashga xizmat giladi.

Zamonaviy axborot texnologiyalari muhitining shakllanishi ta’lim sifatini
oshirish, o‘quv jarayonini innovatsion asosda tashkil gilish va zamonaviy igtisodiyot
talablariga mos kadrlar tayyorlash uchun muhim ahamiyatga ega. Ta’lim jarayonida
zamonaviy axborot texnologiyalarni keng joriy qilish texnologiyalarni qo‘llash
malakasiga ega va ragobatbardosh mutaxassislarni tayyorlashni ta’minlaydi.

Texnika fanlarini samarali o°qgitish yuqori malakali mutaxassis kadrlar
tayyorlashga xizmat giladi. Bu tahlil ta’lim va iqtisodiyot o‘rtasidagi bog‘liglikni
mustahkamlash hamda kelajakda texnik bilimlarni rivojlantirish strategiyalarini ishlab
chigishda muhim ilmiy asos bo‘lib xizmat giladi [8,9].

Xulosa qilib shuni aytish mumkinki, iqgtisodiyotni modernizatsiya qilish
jarayonida texnika fanlarini o‘gitishda innovatsion yondashuvlar muhim o‘rin tutadi.
Zamonaviy ta’lim metodlari, axborot texnologiyalari va ilmiy-tadgiqot ishlarini joriy
etish ushbu jarayonni jadallashtiradi, hamda qo‘yidagi tavsiyalar berishni talaba giladi.
Unda ta’lim dasturlarini innovatsion yondashuvlarga muvofiglashtirish, korxonalar va
ta’lim muassasalar o‘rtasida hamkorlikni  kuchaytirish, ilmiy tadgiqotlarni
moliyalashtirish va rag‘batlantirish, xalgaro hamkorlikni kengaytirish va tajriba
almashishdan iboratdir. Bu yondashuvlar igtisodiyotining zamonaviy talablarga javob
berishini ta’minlaydi.
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ABU ALI IBN SINO ASARLARIDAN OLINGAN PIMPINELLA ANISUM L.
O‘SIMLIGINING XUSUSIYATLARI O‘RGANISH

Feruza Sodigovna Jalilova
Abu Ali ibn Sino nomidagi Buxoro davlat tibbiyot instituti.
Buxoro, O‘zbekiston.
e-mail: jalilova.feruza@bsmi.uz

Annotatsiya. Ushbu maqolada Pimpinella anisum L. (arpabodiyon)
o ‘simligining dorivor xususiyatlari keng yoritilgan. Uning kimyoviy tarkibi, ozugaviy
giymati va xalq tabobatidagi go ‘llanilish jihatlari tahlil gilinadi. Aynigsa, zamonaviy
davrda dolzarb muammolardan biri bo ‘lgan ortigcha vaznni kamaytirishda ushbu
o ‘simlikdan foydalanish imkoniyatlari ko ‘rib chigilgan.

Kalit se‘zlar: Pimpinella anisum L., Annisum Vulgare, xalq tabobati,
fitokimyoviy tarkib, ortigcha vazn.

W3YUEHUE CBOMCTB PIMPINELLA ANISUM L. 10 TPYJIAM
ABY AJIM UBH CUHO

J:xanuiaoBa @epysa CaabIKOBHA
Byxapckuii rocy1apcTBEHHBIA METUITUHCKUM UHCTUTYT UMeHU A0y Anu nbn CuHo.
byxapa, Y30ekucraHn.
e-mail: jalilova.feruza@bsmi.uz

Annomayus. B Oannoii  cmamve  noodpobHO  paccmampuéaromcs
Jekapcmeennvie  ceolicmea  Pimpinella  anisum L.  (36e30uamuii  auuc).
Ipoananuzuposamnsl e20 Xumu4eckuti cocmas, NUWesdas YeHHOCmb U NPUMeHeHue 8
HapooHou meouyure. Ocoboe sHUMAHUE YOeNsIemcs 03MONCHOCHAM UCHOTb3068AHUS
0aHHO020 pacmerus 0Nl 60pbObL ¢ UBDLIMOUYHBIM 8€COM — OOHOU U3 AKMYANbHBIX
npobem co8pemMeHHOCm.

Kniwueevie cnoea: Pimpinella anisum L., Annisum Vulgare, napoouas
MeOuYuHa, umoxumuyeckull cocmas, u30blmoyHblll 8ec.

https://t.me/Erus_uz Multidisciplinary Scientific Journal April 2025 207



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15426499
mailto:jalilova.feruza@bsmi.uz
mailto:jalilova.feruza@bsmi.uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 6

ISSN: 2181-3515

STUDY OF THE PROPERTIES OF PIMPINELLA ANISUM L. BASED ON
THE WORKS OF ABU ALI IBN SINO

Jalilova Feruza Sodigovna
Bukhara State Medical Institute named after Abu Ali ibn Sino.
Bukhara, Uzbekistan.
e-mail: jalilova.feruza@bsmi.uz

Abstract. This article provides a comprehensive overview of the medicinal
properties of Pimpinella anisum L. (anise). Its chemical composition, nutritional value,
and uses in traditional medicine are analyzed. In particular, the paper discusses the
potential of this plant in addressing overweight, one of the most currently health issues.

Key words: Pimpinella anisum L., Annisum Vulgare, traditional medicine,
phytochemical composition, overweight.

Kirish

Tabiatdagi ko‘plab o‘simliklar, xususan, ziravorlar gadimdan davolovchi vosita
sifatida ishlatib kelingan. Bugungi kunda zamonaviy ilmiy yondashuvlar yordamida
ularning kimyoviy birikmalari tahlil qilinib, dori vositalari ishlab chigilmogda.
Shulardan biri bo‘lgan Pimpinella anisum L. — arpabodiyon o‘simligi gadimdan xalq
tabobatida keng go‘llanilgan. [1, 2, 18, 22].

Arpabodiyon choyi ayollar sog‘lig‘l uchun foydalidir. Hayz og‘riglari uchun
samarali vosita xisoblanadi, laktatsiya davrida sut miqdorini oshirib beradi.
arpabodiyon urug‘laridan tayorlangan choy erkaklar kuchini oshiradi, o‘simlikning
mevalari tarkibida anetol mavjudligi sababli potentsiani oshishiga olib keladi,
ayollarda esa sovuqggonlikni kamaytiradi va depressiyadan xalos bo‘lishga yordam
beradi.

Amaliy tibbiyotda arpabodiyon antibakterial, yallig‘lanishga qarshi,
antispazmolitik, tonusni oshiruvchi, metabolizmni normallashtiruvchi vosita sifatida
ishlatiladi. Ateroskleroz, diabet, yurak-qon tomir kasalliklari, pankreatit, gastrit, ich
qotishi, ichaklar kolikasi, bronxit, laringit, har xil etiologiyali qon ketishlarda,
impotentsiya va dermatit kabi kasalliklarni kompleks davolashda yaxshi samamra
beradi. Bunda o‘simlik aralashmalari sifatida ishlatiladi, tashqi va ichki foydalanish
uchun to‘g‘ri keladi.

Arpabodiyon ekstrakti o‘t xaydovchi va oshqozon-ichak yara kasalliklarni
davolashda ishlatiladigan turli xil dori vositalar tarkibiga kiradi. Damlama tayyorlash
texnikasi: 100 g maydalangan arpabodiyon, 200 ml qaynoq suv, bug‘da 30-40 daqiqaga
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qoldiring va sovutib ist’emol qiling. 1 osh qoshigdan ovgatdan bir soat oldin kuniga 2-
3 maxal gabul qilinadi.

Arpabodiyon ekstrakti gepatoprotektiv va antioksidant xususiyatlarga ega, qon
bosimini oshiradi, oshqozon osti bezining sekretor funktsiyasini faollashtiradi, safro
sekretsiyasini kuchaytirishda yordam beradi. Gripp virusiga qarshi faol, tananing
immunitetini oshiradi va yallig‘lanishga qarshi xususiyatiga ega, tarkibida
polisaxaridlar saqglashi natijasida spazmolitik ta’sirga ega. Damlama sifatida
ishlatilganda bakteritsid va fitonsid ta’sir ko‘rsatadi. Oshqozon osti bezi, jigar va o‘t
yo‘llari kasalliklari uchun ishlatiladi. Diuretik va gelmintlarga qarshi vositasi sifatida
ishlatiladi. Shuningdek, nefrit, cistit, ateroskleroz, qandli diabet, yuz nervi
nevralgiyasi, ekzema, sil kasalligi uchun samaralidir.

Asosiy qism

Pimpinella anisum L. — bir yillik o‘simlik bo‘lib, O‘zbekistonda keng ekiladi.
Uning barglari tolalarga boy, gullari mayda va murakkab soyabon shaklida bo‘ladi. [7,
15, 16, 17]. Mevasida 3-6% gacha efir moyi, 28% boshga moylar bo‘lib, tarkibidagi
asosiy faol komponent — anetol hisoblanadi.

Ushbu o‘simlik gadimda yunonlar tomonidan yovuz ruhlardan himoya gilish
uchun ishlatilgan, shuningdek, u osoyishtalik va tinchlik ramzi hisoblangan.
Arpabodiyon O‘rta yer dengizi mintagasi, Shimoliy Afrika va G*arbiy Osiyoda tabiiy
holda o‘sadi. [3, 19, 20, 21]

Arpabodiyon tarkibida B, A, C vitaminlari, kaliy, magniy, kaltsiy, marganets,
mis, rux, selen, fosfor va temir mavjud. Bundan tashqari, kislotalar, efir moylari va
taninlar mavjud. Arpabodiyon antioksidantlarga, jumladan linaloolga ham boy.
Antioksidantlar hujayra qarishiga garshi kurashadi va ko‘plab kasalliklar, jumladan,
saraton rivojlanishidan himoya qiladi. Arpabodiyon kaloriyalarda juda yuqori - 100 g
tarkibida 337 kkal mavjud. Biroq, siz bunchalik ko‘p arpabodiyonni iste’mol qila
olmaysiz.

Arpabodiyon muntazam iste’mol qilish ishtahani oshiradi, ovqat hazm qilish va
ichak peristaltikasini normallantiradi, spazmlarni yo‘qotadi va xolesterin darajasini
pasaytiradi. Arpabodiyon asab tizimi uchun ham foydalidir, immunitet tizimini
mustahkamlaydi, hayz davrini barqarorlashtirishga yordam beradi va PMS belgilarini
engillashtiradi. Bundan tashqari, yulduz anisli efir moylari nafas olish tizimiga foydali
ta’sir ko‘rsatadi va bosh og‘rig‘ini bartaraf etishga yordam beradi.

Sovuq mavsumda arpabodiyon issiq ichimliklar immunitetni mustahkamlashga,
yo‘taldan xalos bo‘lishga va yallig‘lanishni kamaytirishga yordam beradi. Asosiysi,
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arpabodiyon yulduzchalarini damlamadan tezda olib tashlash kerak bo‘ladi, chunki
uzoq vaqt oralig‘ida qoldirilsa, ichimlik juda achchiq bo‘ladi.

Arpabodiyon moylari kosmetologiyada terini parvarish qilish uchun faol
go‘llaniladi. Yulduzli gizilmiyaning qaynatmasi akne davolash uchun, shuningdek,
sochlarning holatini yaxshilash uchun ishlatiladi va qozg‘oqdan xolos bo‘lishga
yordam beradi.

Uning urug‘i va efir moyi choy, shirinlik, pishirig va likyor tayyorlashda ham
keng ishlatiladi. Shuningdek, diuretik va yallig‘lanishga garshi xususiyatlari mavjud.
Semizlikka garshi kurashda arpabodiyonning to‘yinish hissini kuchaytiruvchi, hazmni
tezlashtiruvchi va metabolizmni faollashtiruvchi ta’siri mavjud. Ammo uning bu
boradagi ta’siri to‘liq ilmiy asoslangan emas, shuning uchun sog‘lom ovqatlanish
dasturi doirasida ehtiyotkorlik bilan go‘llanilishi lozim. [4, 5, 9,10,11]

Semizlikka garshi xalq tabobati retsepti:
« 0.5 osh goshiq arpabodiyon urug‘i
« 0.5 osh goshiq koriander urug‘i
« 0.5 0sh goshiq zira urug‘i
« 5 stakan gaynoq suv

Aralashma 5 daqgiga qaynatilib, sovutilgach, suzib olinadi va och goringa
iste’mol gilinadi. Bu ichimlik to‘yinish hissini kuchaytiradi, ovgat hazm qilishni
yaxshilaydi hamda ortigcha ovqgatlanishning oldini oladi [6, 12, 13, 14].

Ko‘pgina mahsulotlar singari, arpabodiyon allergik reaktsiyaga olib kelishi
mumkin. Arpabodiyondan foydalanishga qarshi ko‘rsatmalar ruhiy kasalliklar,
epilepsiya va homiladorlikdir xisoblanadi. Shuningdek, arpabodiyon eksrtaktini
bronxial astma, oshgozon yarasi, giperatsid gastrit va jigar kasalligi bilan og‘riganlar
iste’mol qgilmasligi kerak. Bolalarga 12 yoshga to‘lgunga gadar arpabodiyon
ishlatilmasligi kerak.

Xulosa

Pimpinella anisum L. — tabiiy dorivor xususiyatlarga ega bo‘lgan o‘simlik
bo‘lib, ovgat hazm qilish tizimini go‘llab-quvvatlashi va semizlikka garshi kurashda
yordamchi vosita bo‘lishi mumkin. Viloyatimizda iglim sharoitlari bu o‘simlikni keng
ekishga mos keladi. Farmatsevtika sanoatida unga bo‘lgan talab ortib borayotgani bois,
arpabodiyondan xalqg tabobatida foydalanish hamda uni sanoat migyosida yetishtirish
dolzarb masala hisoblanadi.

Shuningdek, Pimpinella anisum L. asosida ishlab chigilishi mumkin bo‘lgan
biologik faol go‘shimchalar (BFQ), fitoterapevtik preparatlar va choy aralashmalari
sog‘lom turmush tarzini targ‘ib etish, kasalliklarning oldini olish va parhez
ovqgatlanishni go‘llab-quvvatlashda katta salohiyatga ega. Kelgusida bu o‘simlik
asosida yangi farmatsevtik shakllar yaratish, klinik tadgiqotlar orgali uning ta’sir
mexanizmini chuqur o‘rganish va xalgaro darajada ilmiy asoslangan mahsulot sifatida
e’tirof ettirish istigbollari mavjud.
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DEPENDENCE OF MYOCARDIAL INFARCTION DEVELOPMENT WITH
THE LEVEL OF FREE AMINO ACIDS IN BLOOD SERUM

D.A. Rashidova

Abstract. We were interested in the effect of glycine on the function of the
cardiovascular system in normal and pathological conditions. For this purpose, a
chromatographic analysis of free amino acids in the blood serum of patients with
myocardial infarction was performed. The conducted correlation analysis showed the
presence of a negative relationship between the level of troponin | and the content of
free glycine in the blood with a correlation coefficient of r = -0.29. This shows the
dependence of the degree of myocardial infarction on the level of the amino acid we
studied - glycine.

Key words: amino acids, blood serum, myocardial infarction, troponin I,
glycine, proline, lysine, chromatogram.

3ABUCUMOCTD PA3BUTHUSA NHOPAPKTA MUOKAPJIA C YPOBHEM
CBOBOJHbBIX AMUHOKUCJIOT B CBIBOPOTKE KPOBH

JI.A. PammosBa.

Annomayua. Hac unmepecosano enusanue enuyuHa Ha QYHKYUo cepoedHo-
cocyoucmyio cucmemy 6 Hopme u npu namonaocuueckux cocmoanusx. C amoti yento
ObLL NPOBEOeH Xpomamozpapuueckuli aHalu3 c60000HbIX AMUHOKUCIIOM CblBOPOMKU
Kpo8u 00bHbIX ¢ UHapkmom muokapoa. lIposedenHviti KOpperayUOHHbIL AHATU3
noKazan Hanuuue medxcoy ypogHem mpononuna I u cooepocanuem c60600H020 2nuyuHa
8 Kposu ompuyamenbHou cesa3u ¢ Koagguyuenmom xoppensyuu r = -0,29. Umo
NOKA3bl8aem 3a8UCUMOCMb CMENneHUu UHGApKma MUokapoa ¢ yposHeM, U3Y4eHHO20
HAMU AMUHOKUCTIOMbL — STUYUHOM.

Knroueswvie cnosa: amunokuciomsi, cbl@OpomKa Kposu, uHGapkm muoxapoa,
mponoHun |, enuyun, npoauH, 1U3UH, XPOMAmMocpamma.
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MIOKARD INFARKTI RIVOJLANISHINING QON ZARDOBIDAGI ERKIN
AMINOKISLOTALAR MIQDORIGA BOG*‘LIQLIGI

D.A. Rashidova

Annotatsiya. Ushbu ishda biz glitsinning normal va patologik holatlkarda yurak
gon-tomir tizimiga tasirini o ‘rganish gizigtirdi. Bu magsadda miokard infarkti bilan
og ‘rigan bemorlarning gon zardobidagi erkin aminokislotalar xromatografik tahlili
o ‘tkazildi. O ‘tkazilgan korrelatsion tahlil troponin I va gondagi erkin aminokislotalar
miqdori o ‘rtasida korrelatsiya koeffitsenti r = -0,29 ga teng bo ‘lgan manfiy bog ‘lanish
borligini ko ‘rsatdi. Bu miokard infarkti darajasi va biz o ‘rgangan aminokislota —
glitsinning gondagi miqgdori o ‘rtasida bog ‘liglik borligini ko ‘rsatadi.

Kalit so zlar: aminokislotalar, gon zardobi, miokard infarkti, troponin I, glitsin,
prolin, lizin, xromatogramma.

Introduction: Amino acids are the basic building blocks of proteins. Amino
acids are involved in vital processes of the body, including the synthesis of
neurotransmitters and hormones (thyroid, catecholamines, serotonin, nitric oxide,
melatonin), cell formation, tissue growth and regeneration, maintenance of muscle
mass, immune functions, etc. We were interested in the effect of glycine on the
cardiovascular system function in normal and pathological conditions. Cardiomyocytes
contain glycine-controlled chloride channels. In the work of X. Zhong et al. (2012), it
was shown that intraperitoneal administration of glycine at a dose of 500 mg/kg to rats
with experimental myocardial ischemia with subsequent reperfusion significantly
reduces the size of the infarction (by 21%). According to the authors, this effect was
associated with an increase in the ventricular ejection fraction [1,3,4]. It was also found
that glycine inhibits platelet aggregation in in vitro studies, and increases bleeding time
in rats fed a diet containing 2.5-5% glycine [2,5]. In the work of Y. Ding et al., a
dependence of a decrease in the risk of heart attack on the concentration of glycine in
blood plasma was demonstrated [3,6,7]. Most studies report on the effectiveness of
glycine in various pathologies, although the doses used are quite high.

Materials and methods. The material for determining the amino acid
composition of plasma were samples taken from patients with an established diagnosis
of myocardial infarction in the acute period using the determination of Troponin |
(Finecare FIA Meter Analyzer manufactured by Guangzhou Wondfo Biotech Co., Ltd.,
China) upon admission to the Republican Specialized Scientific and Practical Medical
Center of Cardiology (RSSC). Also, blood of male donors of suitable ages was used as
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samples for the control group. To isolate free amino acids from the patients’ blood
plasma, 1 ml of 20% TCAA was added to 1 ml of the test sample. After 10 min, the
precipitate was separated by centrifugation at 8000 rpm for 15 min. After separating
0.1 ml of the supernatant, it was lyophilized. The hydrolyzate was evaporated, the dry
residue was dissolved in a mixture of triethylamine-acetonitrile-water (1:7:1) and
dried. This operation was repeated twice to neutralize the acid. Phenylthiocarbamyl
derivatives (PTC) of amino acids were obtained by reaction with phenylthioisocyanate
according to the method of Steven A., Cohen Daviel. Identification of amino acid
derivatives was performed by high-performance liquid chromatography (HPLC).
HPLC conditions: Agilent Technologies 1200 chromatograph with DAD detector,
75x4.6 mm Discovery HS C18 column. Solution A: 0.14 M CH3COONa + 0.05% TEA
pH 6.4, B:CH3CN. Flow rate 1.2 ml/min, absorption 269 nm. Gradient %B/min: 1-
6%/0-2.5 min; 6-30%/2.51-40 min; 30-60%/40.1-45 min; 60-60%/45.1-50 min; 60-
0%/50.1-55 min.

Results of the study. We conducted studies to study the amino acid spectrum of
the blood of patients with myocardial infarction. For this purpose, blood was obtained
from 8 patients admitted to the cardiology intensive care unit of the Republican
Specialized Scientific and Practical Medical Center of Cardiology with a diagnosis of
acute myocardial infarction. The latter was diagnosed based on the determination of
troponin | levels in the blood. The average troponin | level in the blood of the patients
we studied was 27.55 £ 5.90 ng/ml, with fluctuations from 8.09 to 50.00 ng/ml. The
reference values were less than 0.29 ng/ml. The blood of 8 male volunteers was used
as a control.

The study showed that in myocardial infarction, statistically significant changes
in the content of amino acids serine, threonine, proline, tyrosine, valine, histidine,
isoleucine, leucine, tryptophan and phenylalanine compared to normal values were not
observed. Of the 18 amino acids we studied, statistically significant ones were found
in 8. The glycine content was found to be reduced by 39.7% of the normal value.
Moreover, if the fluctuations of the values in the norm were within 69.80+125.48
mmol/l, then in myocardial infarction it was equal to 28.37+92.18 mmol/l. The
asparagine content was found to be below the normal value by 48.9%. The fluctuations
in values were 79.40+142.14 mmol/l in the norm and 29.52+102.48 mmol/l in
myocardial infarction. The glutamine content in the blood in myocardial infarction was
80.6% lower than the normal value. The fluctuations in values in the norm were within
112.01+355.73 mmol/l, and in myocardial infarction 30.11+135.48 mmol/l. The
cysteine content was also below normal (by 60.6%). If the fluctuations in the normal
values were 103.75 = 497.06 mmol/l, then in case of a heart attack it was 44.24 —+
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129.42 mmol/l. The arginine content in the blood in case of a myocardial infarction
was also below normal by 29%. In this case, the fluctuations in the normal values were
63.89 + 195.58 mmol/l, while in case of a myocardial infarction it was 55.74 +~ 164.52
mmol/l. The blood alanine content, unlike all other amino acids, was higher than 49.1%
in myocardial infarction. The fluctuations in values were within the normal range of
18.18+55.34 mmol/l, and 40.63+69.14 mmol/l in myocardial infarction. The blood
methionine content in myocardial infarction was also lower than the normal value by
57.4%, with fluctuations in values for the norm within 38.07+411.10 mmol/I and for
myocardial infarction - 33.24+124.79 mmol/I.

In myocardial infarction, a significant decrease in lysine content compared to
normal values was also observed (by 49.6%). The fluctuations in values were in the
norm 30.30+201.18 mmol/l and in myocardial infarction - 30.99+70.93 mmol/I.

We were interested in the question of the dependence of the degree of myocardial
infarction on the level of the amino acid we studied — glycine. The conducted
correlation analysis showed the presence of a negative relationship between the level
of troponin | and the content of free glycine in the blood with a correlation coefficient
of r =-0.29.

In this case, the curve obtained during the study and the calculated regression
curve almost completely coincided.The regression equation was as follows: y = - 0.20x
+ 66.21.

Conclusion. Thus, the obtained results indicate the presence of a certain
relationship between the development and degree of myocardial infarction with the
level of free glycine in the blood serum. At lower values of the content of free glycine,
a more severe course of acute myocardial infarction is observed.
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