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TABPUK CY3U

XypMaTiu XaluKapo aHXyMaH KaTHalIduiapu!

I'moGanuzamust  nmaBpuaa Mamilakatiaap Oup-Oupiapu  OuinaH — ¥3apo
MYHOCA6aTIApHHNA KCHTaHTHPHO OGOPMOKIA. Y3OGEKHCTOH KAXOHra 03 TYTHO,
KaxOH HMHTErpanuscura uykyp kupud Oopmokaa. Kymnu mammakatnap Ouitan
SXIN KYITHUYWINK, JKaXO0H XaMKaMHSITH OWJIaH TEeHT XYKYKJIH MyHOcadaTiap
PUBOXKJIAHMOKAa. ByHUHTr €pkuH Muconu cudatuga Mmaminakatumus [lpesunentu
myxrapam  [II.M.Mup3u€eBHUHT  KaTop XOPWXHUM  JaBiamjapra JaBjiar
TampuQIapuHud KeITUPUITUMU3 MYMKHH.

byrynru kyHma MamiakaTUMHu3[ga Karra y3rapunuiap 6ynu6 yrmokaa.Ty0
UCIIOXOTJap KaMUSITUMU3 Ba UKTUCOAUETUMU3HUHT Oapua kaOxagapuHu KaMmpad
onMmokaa. KymnagaH, OJMM TabliMM TU3UMHAA XaM aHa MIyHIAaW >KUIOud
Y3rapuiuiap amaira OudpuiIno, WIFOP XOPKUN Taxpudaiap acocuia MHHOBAIIUS
xapa€Hiapura KaTta 3bpTHO0p Kapatuiamokaa. Hydysnu xopmwxuil onuil Tabium
Myaccacajiapu OujiaH ajoKajap KeHrauub, ymapHUHT (uinamiapu OpTUMHU3IA
TAIIKAI STWIMOKIA. YKyB, MIMHI, TEXHOJOTHK, HMHHOBALMOH JIOMMXaJap
KEHTaMOK/A.

ByryH AHIWKOH JaBIaT YHHUBEPCUTETHIA Y30eKHUCTOH Pecry6imkacu
Bazupnap Maxkamacununr 2022 iun 7 maptoaru 101-F dapmoiinmura acocan
oymub yTaérran «®AH, TABJIHUM BA TEXHUKAHHU HWHHOBALIMUOH
PUBOXKJAHTUPUII MACAJIAJIAPA» MaB3ycuJard XallKapo HIMHM-aMaaui
OHJIAMH aHXKyMaH aifHaH 11y Ma3MyH/JIaru UIJIapHU s’bHa/ia PUBOKIAHTUPHUIIT XaMa
3aMOH Taiabiapy Japa)xacura KyTapuill MaKkcaauaa YTKa3uiIMoKaa, 1e0 xucooar
MYMKUH.

AHXymMaH MaB3yCcH OYT'yHTH KyH Tanabjapy acocHjia TaHJaHTaH. AHXyMaH
¥3 onmura OKWJIMA  MakcaajJapHu KyhraH OViamO, amKyMmMaH JacTypuja
riio0aIantyB JaBpuaa MaMJIaKaTUMU3 Ba XaJIKapo MUKECA ¥3 €UIUMUHU KyTaéTraH
nom3ap0 Macananap Kampa® oyiMHTaH. XycCycaH, TJIo0auiailyB Kapa€HUHUHT
wxoOUid Ba candbuil okuOariapu, SHTM MYKOOWJI DdHeprus MaHOaallapuHu
PUBOXJIAHTUPHII, TaOWUN pecypciapliaH OKuioHa ¢GoiganaHuIl, T€0IKOJIOTHK
MyaMMOJIap; UKTUCOAUM Ba MKTUMOUM TaJKUKOTIAPHUHT XO03UPTd 3aMOH Ma3MyHHU;
THIPOJIOTHS Ba CyB pecypciapuaan camapaiu GoigalaHuIl Macajiajgapu, UKIUM
y3rapuing MyamMoJIapy; ax00poT TU3UMIIAPUHUHT aMaliiii aXxaMHsITH; 3aMOHaBUN
TabJIUM Ba TapOHWs coxacuaa onubd OopuiaéTraH TaAKUKOTIAp HaTHKAIAPUHH
YMyMJIAIITAPUII Ba MYBO(DHMKIAIITAPUIN  acOCHAa  Y30EKHCTOHIA  HIIMHIl
TAIKUKOTIAD KYJIaMUHM $HA/a KEHraWTUPHII, TAaKOMUJUIAIITUPUII Xamja Oy
xKapa€Hra XOpHKuN TaxpuOallapHU KYJIIalll, XOpWKUM Ba peciyOIuka oaui YKyB
IOpTIapu, WIMUNA TaAKUKOT HWHCTUTYTJIapy OJMMJIAPUHU, IIYHUHTJEK €Il

4



TAQAKUKOTYMTIAp Ba MYTaxacCHUCIApHU KEHT Kal0 STUII Macamainapu Kampad
OJIMHTaH.

Kyrapunaérran macaianap KEHI MyIIOXaja HIOPUTUILNTA YHAAWIUA. YOy
AWKYMaH Y30eKHUCTOH (aHMHMHT Hy(y3WHHM SHAJA OUIMIIMIa XH3MaT KHJIaJH.
AHxyMaH KaTHAIlYMWJIapura  CHUXaT-CaJlOMATINK,  WJIMHNA-TICaroruK
daommsTiapuaa ynkan MmyBaddakusTiaap Tiiad KoraMma.

AHIWKOH 1aBJIAT YHUBEPCUTETH PEKTOPH,
onosiorus pansapu goxkropu, npodeccop A.C. FOanamesn



OJIUIi TABJTUMI A UHHOBALIUSIJIAPHU KOPUIA DTUIIHUHT MKTUMOUIA
TAPAKKUETIATH AXAMUSITH

A.C. lOapameB — Au/lY Pextopu, A.A.3anapos — Au/lY npodeccopu.

Annomayun: Ywby mavpyzaoa mamiakamoa mavium Ccoxacuodeu UCIoXOMiapHu
amanea owupuL HapaéHuda UHHOBAYUOH EHOAULY8IAPOAH CAMAapaIu houoalanuuL Macalaiapu
EpUMUIZaH.

Kanum cyznap: onuii  mavium, ¢pan, uUWIaGHMANAp, UHHOBAYUS, UHHOBAYUOH
PUBOINHCIARMUPULU, URmMecpaYUsl, PUBOIHCIIAHULUL, UNCTNUMOULL mapamué’m, MmMexXHuKa, mexHojlocus
maviaum musumu, UHHOBAYUOH é’Hc)amyeﬂap, neoazocuk mexnoiocusinap, mavjium Ucioxomiapu.

Annomauusn: Jlanuwiii 00K1A0 NOCAWEH BONPOCAM IPHEeKmusHo2o UCnoIb308aHUs
UHHOBAYUOHHBIX NOOX0008 8 chepe pedhopmbl 0OPA306aHUsL 6 CMPAHE.

Knroueevie cnosa: evicuee obpazosarue, Hayka, paspabomka,  UHHOBAYUSL,
UHHOBAYUOHHOE paszeumue, urmezcpayus, paseumue, coyuajilbHoe paseumue, mexHuKa,
mexHoJlocuA, cucmema 06pa306aHl/l}l, UHHOBAUUOHHbIE l’lOdXOdbl, neoazozuyeckue mexHoJjocuu,
obpazosamenvhbvle peghopmol.

Abstract: This article focuses on the effective use of innovative approaches in the field of
education reform in the country.

Key words: higher education, science, processing, innovation, innovative development,
integration,  development, social development, technics, technology, educational system,
innovative approaches, pedagogical technologies, educational reforms.

MamnakatumMu3ga MYCTAKWUIMKHUHT WK WAJUIAPUIAHOK TabJIMM COXAacura JaBiiaT
JIapa)kacuia 95THOOpP KapaTud KENMHMOK/A. V36ekucTon Pecniy6nmkacu Onuit MaknucuHuHr [X
ceccusicua KaOyn kunuHrad “Tabmum Tyrpucuaa’ru Konyn Ba Kaxapnap taiiépnam musmmuit
JacTypu €11 aBJIOAHM TapOUSJIAIIHUHT acOCHIl UCTUKOOJ Ba MyHanuuuiapuHu Oenrunad Oepau.
Kanpnap tait€pnam mMuwumid gacTypuaa TabJIMMHH TyOJaH WCIOX KWIMIIHUHT aCOCUH
HyHamunuiapu kypcatu6 Oepuirad. YHAa “Y3IyKCH3 TabiuM MXKOAKOP, WXTUMOUN ¢aod,
MabHaBHM OO IIaxc MIAK/UTAHWINM Ba FOKOPH MallakKaid pakoOaTOapIoIl Kaapiap WiaaMm
Tal€pIaHuIIN YIyH 3apyp apT-apouTiap sparamu’” - 1ed kypcatuiras [1, 3].

V36exucTon  PecnyOnukacuHM — SHAaja  PUBOXKIAHTHPMIN — Oyiimua  XapakaTioap
CrpaTerusiCHHUHT  TYpTUHYM - VDKTHMOMI COXaHM  PHUBOMKJIAHTUPHUILIHUHI  YCTHBOP
nynanummauHr “TabauM Ba ¢aH COXaCHMHHM PUBOXKIAHTUpUIN® ae0 HomiIaHraH Oanauna 2017-
2021 ¢ummapaa “y3mIyKCcu3 TabIMM TH3UMHHH SHaJa TaKOMWUIAIITHPHUIN, CU(ATIA TabIuM
XU3MaTJIapd UMKOHHUSTIAPUHM OLIMPUII, MEXHAT OO30pHMHUHI 3aMOHABHUM SXTHEXKIapUra Moc
IOKOpY MaJlakaid Kajpiap Tanépriam cuécaTHHU JaBoM STTHpHIn” [2,] K¥31a TyTHITaHIUTHHA
aloXy/1a TabKUAJIAII JJO3UM.

bynpaii r1oKopu Mappanapra 3ca TabJIUM >Kapa€HUIa WIFOp, MHHOBAIMOH €HJIAIIYBIapHU
xanod sTMai Typu6 spummb Oynmaiinu. JlapxakukaT, WIFOp NMEIaroruk TEXHOJOTUSIIAP TabIuM
JKapa8HUHU YHYMJIOPJIUTHHU OILIUPATU, YKYBUMIAPHUHT MYCTaKWI (UKpIANl >KapaéHUHU
IAKJUIAHTUPATH, VKyBUMJIApAa OWIMMra WMINTUEK Ba KU3UKUIIHM OIIWPAAW, OWIUMIaApHU
MyCTaxKkaM Y3JIallTHpULI, yaapJaH aMaauéTaa spkuH (oiiganaHui KYHUKMa Ba MajakalapuHu
HIaKUTaHTUpaad. VIHHOBAalMOH NENaroruk TEXHOJOTHsUIapra acOCIaHTaH TablIUM KapacHUaa



YKUTYBYM Ba YKyBUM (DAOJUATH JOUPACU aHUK OENrMIIaHaIu, TAbJIUMHHU TallKWI STUIIHUHT AaHUK
TEXHOJIOTHSCU KYpPCATUIIAJIN.

byryaru kyHaa KaMUATHMHI WXTHUMOUM Ba HKTUCOIMWA PHUBOXJIAHUII KapaCHIIApUHU
MHHOBAIMIapCU3 TacaBByp ATHO OyiMaiinn. XKaMusTHUHT Oapda coxajapura MHHOBAIUSUIAPHU
YKOPHH STHIIMIIN WKTUMOHMHA XaéTHUHT MyXUM XapakaTIaHTUPYBYH Ky4dH XucoOnanaau. Tabiaum
TU3MMHJIA HMHHOBAUUSUIADHU OJKOPUM OSTWIMINM 3Ca, JKAMHUAT  WOKTUMOUH Ba HUKTUCOIUN
TAaKOMMJIMHM TabMUHJIAII, aXOJIH TypMyIl (apaBOHJIUIMHU OLIMPUIL, M)KTUMOUNH MyaMMOJIAapHU
XaJI 9THIL )KapaéHUAA Y3UHUHT MyXUM YpHHTA drajup.

X03Upru KyHJIa TabJIUM >Kapa€HUIa HWHHOBALMOH TEXHOJIOIMAJIap Ba HHTep(haos
yCYJUIapHU KYJUIalra KU3uKUI To0opa KEHT TyC OJIMOKIA. byHal ycy/utapHu KyJuTai TabJIuM
camapaJopJIMIy Ba TabCUPYAHIUTUHU OLIMPAIU, YKYBUWIApAA JapC Ma3MyHUHHU TE€paH aHIJIAIl
KYHUKMACHUHU IIAKJIJIAHTUPAIH.

TabIUMHUHT WHHOBAIIMOH METOJUIapy YKYBUMJIAPHUHI YJIKaH TabJIUMHUH KyJIpaTHIaH
¢doligananum Ba (AoJUTALITHPHIL, YKYB >Kapa€HUra MycoOaka 53JEMEHTIAPUHM KHUPUTHII
UMKOHMHU Oepanu. TabJIuMHUHT UHTEp(aoa METO/UIapH TabIMMJA SHTHIMKIAp CUpacura
kupaau. K. Anrenesckuii ¢pukpuua, «... 6apya gapiariap TablIMMIa UMKOH Kajap KYI sSIHTHIIUK
KUPUTHINTa WHTWIMOKIA... DYryHIM SHIWIMKIAp yjapra YHOLITaH, peXald, OMMAaBHil...
EHJalyBHU Tasa0d ATanu. SIHruaMKiIap KejlaXak y4yH Y30K MYAJATIM MHBECTHLMSUIAPAUD...
HoBaTopnukka KU3UKUII YHFOTHUII, SIHTUIMK SpaTHILra MHTUIYBYaH IIAXCHU TapOMsulall y4yH
TaBJIIMMHHHT Y31 SHTWIMKIApra 00W OYIIHINM, yHa HYKOJKOPIUK PYXH Ba MyXUTH XyKM CYPHILIN
a03um» [4].

VHHOBaIUS MHIIM3 THIUAAH OJIMHTaH OYiIMO0, SHIMIIMK SIPaTHIL, SHIUIMK KaOU MabHOHU
aHriaragu. Jlemak, aHbaHaBUN TabauMAard kaOu Oup XM KOuAajgap acocujaa sMac, Oalku
SHTWIAKJIAD acOCHJla TAabJIUM JKapaCHUHHMHI TabCUPYAHJIUTMHHU OLIMPHUINTa KapaTWUiraH HIl
MIakIuAaH (olJaJaHUIl WHHOBAIMA JeMakaup. Tabiumaa Nelaroruk TeXHOJIOoTusIapra
acOCJIaHUIII Ba WHHOBAIMAra MHTWIMIL, YKYBUMJIApHHM (aosalITHpUINTa KapaTWITaH TYpiu
uHTepdaon ycnyodnapaan GoiganaHuIl TabIUM MaKCaJAUHU caMapalld aMmaira omupuiinra épaam
Oepanu.

WNunoBanusuiap n1on3ap6, MyxuMm axamusitra sra 0ynu0, Oup TU3MM/a IaK/UIaHTaH SHru4a
énpamyBiapaup. Yinap Ttamad0Oyciap Ba SHIMIMKIAp acoCUAa TYFHINMO, TabIUM Ma3MYHUHHU
PUBOXJIAHTHPHIL Y4yH MCTUKOOUM OYnanu. IIyHUHrIek, yMyMaH TabJIUM TU3UMH PUBOKUTA
WKoOUi Tabcup Kypcatanu. MHHOBamus — mMabiaym Oup Qaonusar MaijoHunaru €ku uiiad
YUKapUILAArd TEXHOJIOTHS, IIaKJI BA METOUIap, MyaMMOHH €4MII YUYH SIHTM4a €H1allyB €K1 SHTU
TEXHOJIOTUK Kapa€HHU KYJUIall, OJIJMHTUAAH aH4ya MyBad(hakusaTra SpUIIMIINra OJdu0 KeIHUIIH
MabJIyM OYIJIraH OXUPTH HaTHXKaIUP.

V36exucTon Pecrybnukacuia TabluM TH3MMHHM TaKOMHJLTAIITHPHII BAa HHHOBALMOH
PUBOKJIAHTUPUII UMKOHUSATIAPUHUHT MaBXKyJUINTH Kyiuaarmiapaa HaMo€H 0yIMoKa:

— OuWpuHYMAaH, MamJlakaTia OJUN TH3UM Ba WJIMHUN Myaccacajap WJIMHN H3JaHUIIap Ba
TaJKUKOTIap 010 OOpMiIaAurad acoCuil MacKaHIup;

- OJIMH TabJIMMAA MHHOBALMOH FOSUIAp sIpAaTHIN Ba aMaluéTra )OpHuid 3Tuil Oyiinya wiMuil Ba
NEAAroruK Kaapiap CaloXUATH MaBXKy/;

—  YUMHYMJAH, XOPWXHH JaBIaTIapHUHT TabIMM THU3UMHUAA WHHOBAIMsUIap Oyinua
Ta)XXpUOATapHUHKU KEHT YPraHUIll Ba MaxaJUIMH IIapOUT/IA )KOPUH ITUII MMKOHUSITH MaBXYy/I.

V36exucron Peciybiukacu [pesunentn 1. Mupsuées: “By ypunia, MCHHHT Ha3apHMIa,
WKKWTA acOCUi Bazu(aHU Xaa ATUII 3apyp: OMPUHYM — WIMHN MyaccacajJapHUHT MOJIHMA-
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TEXHUK 0a3aCHHU WJIFOpP XOPWKUN MapKazjap Japakacuja Ba ojJumiap Tamrabiapura MyBOo(QHUK
ce3nyIapi paBHILJa MycTaxkamiall kepak. byHna, an0darra, JaBlIaTHUHT 3XTUEXKIIAPU Ba YHUHT
MaKcaIi Basudanapu nHOOATra OJMHMIIM IIAPT; UKKHHYU — aKaJIeMHUKIApHHU Xap Tapadiama
KyJU1a0-KyBBaTiall, XymJIaJaH, MOJIUN parOaTmaHTHpUIN OViiMda aHWK 4opa-Taa0oupiapHU
unuiad 4ukum Ba amanra ommpuinr”’ aed Tavkuanarad (1, 46).

TabIuM TH3MMHMHM MHHOBALMOH PHBOMNJIAHTHPUII Y30EKHCTOHIA @HuIapra xap
TOMOHJIaMa IIApT-IIAPOUTIAp sApaTUiINO Oepunaérramyimrd OuslaH dYamOapdac OOFIHKIUD.
O.MyXaMMaJ)kOHOBHUHI TabKujiamuda, “Em  aBmoguunr xap ToMoHnama 6Gapkamod
PHBOIIAHHIIN Ba TAPOHSUIAHMIINATA IIAPOMT APATHII Y 36€KHCTOH MyCTAKMJITHTMHIHT 1aCTIa0KH
Hwapuaan 6onuiad énutapHUHT MaH(paaTIapura Ouj 1aBjiaT CUECATUHUHT YCTYBOP HyHATUIIN
xuco0Oaanamau. 3epo, Oy Kelakakka HyHanTupuiarad capmost xucoonanaau” [4,28].

Onuit TabJIM TU3UMUHUHT WHHOBAIIMOH PUBOXJIAHTUPHUILIA, aBBAJIaMOOp, OJIMK VKYB
IOPTJIAapUHY  MaMJIaKaTUMU3  MOKTUMOMM-UKTUCOAUM  CAJIOXMATHA YPHUHU  FOKCAJITHUPHIL
103acHJIaH KaiiTa KypuO YMKHII Makcaara MyBoQUK. YiapHu GakaTruHa TabIUM JaproxXy 3Mac,
Oanky WIMUN FOSJIapHUM  UWOUIA0 YMKHIL, pean Xaérra sHTM MaxcyjloTjiap, TeXHHKa Ba
TEeXHOJOTHsUIap Oapmo 3TyBUM Myaccacanap cudaThaa pHUBOXKIAHTUPHIL, WiIM-(paH Owiax
IYFYJUIAaHYBYM ~ OJIUMJIAPHUHT Xap TOMOHJama parOaTiIaHTUPUIL, yIApHUHT MEXHaT
HATWOKAJIAQPUHN XallK XY KAJIMTUTa KEHT JKOpUH 3Tl Oopacuja dopa-TaaOupiiapHU aMaira
OLLIMPHIII JIO3HUM.

“MycTakuil MWUIMH MOKTUMOMHM TapakKUET sHTU cudaTuii O0ockudra ycuO YTUILIMHU
TabMHUHJIALLIA MOJJMA Ba MabHABUI HIUIA0 4YMKApUII Kapa€HIApUHU JUAIEKTUK Tap3/a
YUFYHIAIITUPUIITHUHT sTHA OUp YCYJIMHN WHHOBAIMSIIAPDHA UKTUCOIUET Ba MAabHABUAT COXACHUTa
JKOPUM ITUII aCOCUA YJIAPHU YUFYH Tap3/la pUBOKIAHTUPUILHY HYJIra KyMHILI TalIKuiI dTagu. by
ycyll €IUIApHUHT MeXHAT (DAOTUATHHU MUKTUCOIUET Ba MabHABUAT OWJIaH YHFYH Tap3/a TallKuil
ATUII aCOCUA PUBOXKIAHTUPHUILIHUHT TUAIEKTUK XyCYCUATIApUHHM Y3u1a udoaasarad BocuTaiap
opkasu uni roputanu” [4,64]..

Onuit TapIMMIa MHHOBALMSUIAPHU JKOPHUM ATUI YUyH YKUTYBUM Ba Tajlabaiapja OHTHAA
AHru4a TadakypHM MAKJUIAHTUPHUIL, 3aMOHABUN (UKpiaml Tap3UHU OUIMPHUII, TEXHOJOTHK
FOSJTApHU IHAKJUTAHTUPUII JIO3UM. “ByryHru KamMHSTHM PHUBOXKJIAHTHPHUII YYyH BOKEJIHMKKA
SHTU4Ya paKypcaaH TypuO Kapaill, SHrM4a, SsbHU MHHOBALMOH €HJAITYB JIO3UM Oynanu. by sHruua
METOJIOJIOTHSA, SHIMYa TEXHOJIOTHSA, XYJIJJaC WHHOBAallMOH €EHJamyBaup. MHHOBaLMOH, S’bHU
SHTMJIMKKA aCOCTIAHTaH TEXHOJIOTHsUIAp, sIHTUYa OOLIKapyB >Kapa&HJIAPUHU KOPUHM ATHUII yYyH
sHru4a Tadakkypra TasHull jgo3um’”’[4, 12].

Omnuit Tabnumaa tanabanapra ¢annapaad ¢akat OwiuM Oepuil OuilaH OMprajimkia,
non3apd WIMHMHA-TEXHMKA MyaMMOJIApHM —eduIra kajul d3TuO, MHHOBAIMOH >KapaéHiap
UIITUPOKYMCUTA alIAHTUPHII JIO3UM. By *apaéHnapHu TalIKuil STUIIA OJMATOXJIapAa WIMHMN-
WHHOBAIIMOH Mapkaszjap, TaKpuOa-TeXHUK Ba KOHCTPYKTOPJIMK OYIuHManap, TeXHOMapKiap,
IOKOPH TEXHOJIOTHK >KMXO3JIapra 3ra 3aMOHaBHMI jaboparopusuiap TalIKWI ATHII Makcajara
MyBoduK. By kapaénna €m onmumiiap Ba MKTUIOPIU TanabaJapHUHT WIMHH CallOXUSATH, STHTH
FOsIIap Ba MHHOBAIIUSUIAPTa WIMHKA Ba aMaIiii KYHUKMAalapy OIIa u.

Xynoca kw0 aifTraHaa, WHHOBaLUsATIApra OWJA TYINIyHUATapHU arpoduuya YpraHUIl
OpKaJIM KEIryCHJla MaMJIAKaTUMU3 TapakKUETUIa XM3MaT KWIYBYM MYXUM WyHanunuiapaa
MyBadPakusITIApHU KYJIra KHPUTHII HCTUKOOITApU MaBKY/I.

AJJABHUET:
1. Mupsuée .M. Tankuauii Taxjuia, KaTbUA TapTHO-MHTHU30M Ba IIaXCUU
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3- cexnusi: UHOOPMATUKA BA AXBOPOT TEXHOJIOT'UAJIAPH.

VOXEL MODEL OF SURFACE FORMATION IN THE PROCESS OF THREE-
DIMENSIONAL MODELING

Kurbanov Sultanboy Kazakbayevich
Tashkent University of Information Technologies named after Muhammad
al-Khwarizmi, researcher and senior teacher

Annotation. Today, the capabilities of three-dimensional modeling technology are used in
almost all areas of society. The process of three-dimensional modeling is based on several methods
and algorithms. Unique models are also used to model various processes and objects. This paper
analyzes voxel model in three-dimensional modeling.

Keywords: 3D graphics, surface, spline, voxel model.

Annotatsiya. Bugungi kunda uch o'lchovli modellashtirish texnologiyasining imkoniyatlari
jamiyatning deyarli barcha sohalarida qo'llaniladi. Uch o'lchovli modellashtirish jarayoni bir
necha usul va algoritmlarga asoslanadi. Noyob modellar turli jarayonlar va ob'ektlarni
modellashtirish uchun ham go'llaniladi. Ushbu magolada uch o'lchovli modellashtirishda voxel
modeli tahlil gilinadi.

Kalit so'zlar: 3D grafika, sirt, splayn, voksel modeli.

Annomayusn. Ce200Hs B03MONCHOCMU MEXHOLO2UU MPEXMEPHO20 MOOeNUPOBAHUS
UCNONIL3YIOMCS. NPAKMUYecKU 80 6cex cgepax cusnu obwecmsa. Ilpoyecc mpexmeproeo
MOOeUPOBAHUSL OCHOBAH HA HECKOJILKUX Memooax U aieopummax. YHuKauvhvle Mooeiu maxice
UCNONB3VIOMCSL OJIsL MOOCTUPOBAHUSL PA3IUYHBIX NPOYecco8 U 00vekmos. B Oannoii cmamve
AHAUBUPYEMCSL BOKCENLHASL MOOEb 8 MPEXMEPHOM MOOEIUPOBAHUU.

Kntoueswie cnosa: 3D-epaghuxa, nosepxnocmo, cniaiin, 80KcenbHASL MOOEb.

Nowadays, in order to better understand the concept of three-dimensional graphics, it is
necessary to analyze the data related to this concept. In some publications, this concept is also
called 3D graphics. However, it should be noted that it is not entirely correct to call this concept
by such a name, because here we are talking about the reflection of the image in the plane, not in
size. Real three-dimensional imaging methods are not yet widespread enough.

Three-dimensional graphics is widely used in areas such as scientific researches,
engineering design, computer modeling of objects. As well as, the field of three-dimensional
modeling is expanding day by day.

Let’s look at how to show the shape of three-dimensional objects in computer graphics
systems. Different methods can be used to describe the shape of surfaces. In this paper, we will
look at some of the methods and algorithms of three-dimensional modeling.

Voxel model

The Voxel model is a three-dimensional raster. Just as pixels are located in the 2D image plane,

voxels also form three-dimensional objects of a certain size (Figure 1).
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Fig.1. Pixels and voxels

The voxel is a volume element. It is known that each pixel must have its own color. Each
voxel also has its own color and additionally transparency. A voxel with full transparency means
that the point of the volume corresponding to that voxel is empty. In volume modeling, each voxel
represents a volume element of a certain size. The more voxels of a certain size and the smaller
the size of the voxels, the more accurately the 3D objects are modeled.

The voxel method is considered to be one of the most promising methods for modern
computer graphics. This method is commonly used in computer systems for medicine. For
example, when scanning with a computed tomography, images of sections of an object are taken,
which are then converted into a three-dimensional model for further analysis. In addition, the voxel
method is used in geology, seismology, and computer games. Voxels are also used for graphic
display devices that create real three-dimensional images.

Advantages of the Voxel model:

¢ 3D scenes have a simple process of displaying complex objects and scenes;

e Simple performance of topological operations on individual objects and the whole scene.
For example, the section is displayed simply - it is possible to make the corresponding
voxels transparent.

Disadvantages of the Voxel model:

¢ A large amount of data will be required to display the volume data. For example, to depict
an object measuring 256 x 256 x 256, more than 16 million voxels have to be used;

¢ Significant memory costs limit the resolution and accuracy of modeling; a large number
of voxels results in a low speed of creating images of three-dimensional scenes;

o As with any raster, there are problems zooming in or out on the image. For example, the
image size deteriorates when magnified.

Conclusion

In the current article, we have considered methods for creating surfaces in three-
dimensional modeling. In reviewing these scientific analyzes, the specificity of each model and
method was studied, analyzed, and the methods of formation were compared. The mathematical
basis of surface formation models in three-dimensional modeling was considered. The advantages
and disadvantages of the methods were summarized. That is, each method is used to develop the
industry. For example, the voxel model and its algorithms are suitable for creating structurally
complex objects. A complex object is the process of modeling a person’s internal organs in the
process of medical research.
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NHCOH XAPAKAT KHHEMATUKA BA IUHAMUKACHUHHU TAXJINJI KUJIULIJTA
3AMOHABUS PEABUJINTAIINOH KYPUJIMAJAPIAH ®OMUTATTAHUIII

3oxupoe K.PL, lllapunoea B.A?, Py3udoee ®.F0?
Y TATY Kapwu ¢punuanu, “Ax6opom mexnonozuanapu” kageopacu myoupu, PhD,?
Mazucmpanm

AHHOmMauusa: ywby Mmakonada UHCOH Xapakam OUHAMUKACUHU MAXAUL KUIumod
3AMOHABUL KYyPUAMALAPOAH POUOANAHULUHURS IHEU YCYILIAPU XAKUOA MABIYMOM OepUuieaH.

Kanum cy3nap: G-Sensor, Bluetooth, umnepyuan cencop, eupockon, MacHumomemp,
axcenepomemp.

Annomayun: 6 OaHHOU cmamve NpeOCmAasieHa UHGoOpMayus O HOBbIX Memooax
UCNONb308AHUSL COBPEMEHHBIX NPUOOPOB NPU AHAU3E OUHAMUKU OBUINCEHULL YETI0BEKA.

Knwouesvie cnoea: G-Sensor, Bluetooth, uHepyuanbHblli  0amyux, UpocKon,
MAZHUMoMemp, aKcenepomemp.

Abstract: this article provides information on new methods of using modern devices in the
analysis of the dynamics of human movements.

Keywords: G-Sensor, Bluetooth, inertial sensor, gyroscope, magnetometer, accelerometer.

Xo3upru KyHjaa THOOMETAA 3aMOHABHM TEXHOJOTHUSJIAPHU TAJOHWK STraH XoJjaa axoJu
CAJIOMATIIMTUHU HA30paT KWJIWII Ba Y3 BaKTHJIa MyamMMoJiapHU OapTtapad KWWl KyHHUHT
nonnzap6 itynanammapuaan oupuaup [ 1]. By 6yitnua Myxamman an-Xopasmuii Homuaaru TATY
Kapmm ¢unmanuaa xaMm calMOKIM UIIUIAp aMaira OMIMPUIMOKIA. YOy HYHamWIIIa Talrkuil
strirad “TubOMETAa KOMMIBIOTEP THU3UMIApK NabopaTtopusicuia WIMUN TaIKUKOT HILIApUHU
amanra omupu6d kenmokaa. Jlaboparopusina MHCOH XapaKaTMHUHT KMHEMAaTHK Ba JUHAMHK
xoylaTuHu Taxy KunyBun Uramusauar BTS Bioengineering koMmanusicua Uiiad YuKUITaH
G-Sensor KypriMacu OyHTa SKKOJ MHCOI Oymaan. G-Sensor KypuiMacH XapakaTujaa KOTHUTHB
MyaMMOCH MaB)XyJl HHCOHJIADHUHT IOPHUIIl XapaKaTiapy Y3rapuiImIapuHUHT 00bIKTHB, aHHUK Ba
HOMHBA3MB yCYJIa MHUKIOPUM KUXATAAH TAXJIMIMHH aMajira OIMUPHUIN Y49yH (HOoWTamaHIIaIu.
byTyn nyné 6yitnabd MuHrnabd opTomneiap, HeBpoJIOTiap Ba COFIMKHU CaKJIalll COXaCUHUHT OOIIKa
BaKWJUIapy ymi0y KypuiMaHU amanuérna TaaOuk STud kenMoknamap [2-3]. Kypuiamanunr
KYpUHHIIHN |-pacMia KeITHPUITaH.
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1-pacm. G-Sensor kypurmacunune mawiky KypuHuUy

Kypunma Bluetooth opkanu kommbroTepra yinaHaai. YHUHT OFUPIUTH 37 TP HU TaIIKUII
ATaJy Ba SITOHA MHUHUATIOPATAIITHPIITAH KypaManap Tymiamuaan noopar. Kypunmana 4 tanan
THPOCKOII, MAarHUTOMETP Ba aKceJIepoMeTpiaH HoopaT OYIIraH Maxcyc HHEpLUal CEHCOPJIApHU ¥3
UYura oylafy. XapakaTHUHI aHUK Ba TaKpOpJIaHAJWUTAH MabJIyMOTIApUHHU TAKJUM 3TULI OWJIaH
Oup Kartopia, XapakaTHHUHI (ha30-BakT IapaMeTpiapd, MYBO3aHAT XOJaTH, CUMMETPHICH,
(ha3oBUil OpHEHTALMACH, XapaKaT LMKJIMHUHT OOLUIAHUII Ba OXMPIU XOJIATJIAPU, TOC CYSITH
KMHEMAaTUKACu MUKJIOpPUM KuHMatiapu TYFPUCHAArH HUIIOHCIM MabIyMOTJIApHU XaM OJIMII
MYMKHUH (2-pacm). Kypuima MabiyM KIMHHMK HPOTOKOJIIAp acocHJa WIUIAMIM Ba SHI KEHT
TapKaJIraH KyHuaaruiap: oJITi JaKUKa IOpHIL TeCTH, YTUPHIL Ba TypHuil Ba 10 MeTpra 1opuil TeCTH
[3].

OsinHraH MabIyMOTIApHU MAaTeMaTHK YCy/ulap acoCHJa, SXTHMOJUIAp Ha3apusicu
KOHYHUATIApU OpKaNU Taxjiui KwinHagu. OJMHTaH aBBaIrM Ba KEHUHTU MablyMOTJIAPHU
PErpeccuoH ycyJsuliap acocuja TaKKOCIaHaau XaMa ypraaaru Gapk TaxJimi KUIMHAIH.
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2-pacm. Pean éaxm pexcumuoa Kypuimaoan OauHean Maviymomiap U3yaiusayuscu

G-Sensor KypuiaMacMHUHT OepraH Oup HeYTa MabIyMOTIApuUHU Oup-Oupu Owunan
TaKKocaam MyMKHH. TakkocnmammaH nry aéH Oymaaukw, OeMop Y4yH JKOpUi TECTIapHUHT Ba
JlaBOJIAI YCYJIMHUHT (oiinanu OYIMoKaa KM aKCHHYA JIETaH aHUK XYJIOCAHHU OJIUII MYMKHH.
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BE3OIIACHOCTb UCIIOJb30BAHUS MOBWIBHBIX YCTPOUCTB U
IPUJIOKEHUM HA BA3E OITEPAIITMOHHOM CUCTEMBI ANDROID

HNoparumosa Kamuina AxmenosHa
TYUT xadenpa «OcHOBbI HHPOPMATHKH» CT.NPENOAOBATEb
Jdxamansaaunosa Ilnnapa HapumanosHa
TYUT kadenpa «OcHOBbI HHPOPMATHKH» ACCUCTEHT

Annomauusn. Ilocneonue Heckorvko Jnem 6 Mupe Habmooaemces 6ce Oobulee
pacnpocmparneHue ycmpoucme Ha 6Oaze mobunvhvix niam@opm. Pazpabomrxa mobunvHbix
NPUTIOJCEHUNl 80 MHO2UX ACNEKMAaX CXOOHA C paspabomKol NPUNONCeHUL O HACMONbHLIX
Komnviomepoe. K maxkum 3a0aan, 6 YyacmHocmu, OmMHOCAMCA bonee eHumamenvHoe ynpaejieHue
namamvio MOOUNbHOU NAAMBOPMbL, yuem 02PAHUYEHHO20 3apsada bamapeu, a makxice yyem
B03MONCHOU HeCMAOUIbHOCMU DeCnPo6800H020 cemeso2o coedunenuss Android — odua uz camvix
HONYAAPHBIX MOOUNbHLIX onepayuonnbix cucmem (OC) 6 mupe.

Knrwueewvie cnosa: Android, OC (onepayuonnas cucmema), MOOUNbHBIX NPUTLOHCEHUL,
iPhone, Android u BlackBerry, 6e3onacnocm, anmusupyc, 110 (npoepammmnozo obecneuenue).

Annomauyusn. So'nggi bir necha yil ichida dunyoda mobil platformalarga asoslangan
qurilmalarning ko'payishi kuzatildi. Mobil ilovalarni ishlab chigish ko'p jihatdan ish stoli
ilovalarini ishlab chigishga o'xshaydi. Bunday vazifalar, xususan, batareyaning cheklangan
zaryadini hisobga olgan holda, mobil platforma xotirasini yanada ehtiyotkorlik bilan
boshgarishni, shuningdek, simsiz tarmogga ulanishning mumkin bo'lgan beqgarorligini hisobga
olgan holda Android (OS) dunyoda eng mashhur mobil operatsion tizimlardan biridir.

Kanum cyznap: Android, OS (operatsion tizim), mobil ilovalar, iPhone, Android va
BlackBerry, xavfsizlik, antivirus, dasturiy ta'minot (dasturiy ta'minot).

Annotation. Over the past few years, the world has seen an increasing spread of devices
based on mobile platforms. Mobile app development is similar in many ways to desktop app
development. Such tasks include, in particular, more careful management of the memory of the
mobile platform, taking into account the limited battery charge, as well as taking into account the
possible instability of the wireless network connection Android is one of the most popular mobile
operating systems (OS) in the world.

Key words: Android, OS (operating system), mobile applications, iPhone, Android and
BlackBerry, security, antivirus, software (software).

[Tocnennue HECKOJBKO JIET B MHpe HaOdromaeTcss Bce OoJbliee pacrnpocTpaHeHHE
yCcTpoicTB Ha 0aze MoOWibHBIX MmiaardopM. IlosBistoTcss HOBble MOOWIBbHBIE TAaTGopmbl. C
TOYKH 3pCHHUS PA3IMYHBIX AaHATUTHYECKUX areHCTB, HanboJiee akKTUBHO CPEH HUX B Omkaiime
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HECKOJIbKO JIeT OynyT pasBuBathes iPhone, Android u BlackBerry.  Pa3paGoTka MOOMIBHBIX
IPWIOKEHUH BO MHOTHX acCIEKTax CXOJHa C pa3pabOTKON MNPHIIOKEHUH I HACTOJbHBIX
KOMIIBIOTEPOB.

B 10 e Bpems pazpaboTka MOOMJIBHBIX MPUJIOKEHUN CTaBUT Mepes MPOrpaMMHCTaMHU
HOBbIe 3amaud. K TakuM 3amayaM, B YaCTHOCTH, OTHOCSTCS Ooyiee BHUMATEIbHOE YIpaBJICHUE
NaMsIThi0 MOOMJIBHOW MIaT(opMbl, y4eT OrpaHMYEHHOro 3apsiia Oaraped, a Takke ydeT
BO3MOYKHOH HECTAOUIIBHOCTHU OECIIPOBOHOIO CETEBOIO COSAMHEHUS

Android - ogHa U3 caMbIX MOMYJISIPHBIX MOOMIIBHBIX onepannoHHbIx cucteM (OC) B Mupe.
Eil mone3ytorcs Oosnee  modyTopa MWIIMApAoOB uenoBeK. Ho, HecMoTpss Ha NOJOOHYIO
pacnpoCTpaHEHHOCTh, 10 HEKOTOpPBIX IOp B KopropatuBHOM cpene 3Ty OC crapareiabHO
u30eranu, onacasch yrpo3 oesomnacHocTu. Takas cuTyauus CIOXKWIach HE ciaydaiiHo, BAndroid,
BIUIOTh J0 5 BEpCUH, OBUIO MHOXECTBO ys3BHUMOCTeW. Ha maHHBI MOMEHT 0€301macHOCTh
MOOUJIBHBIX YCTPOMCTB HAa ATOW OINEPAIMOHHOW CHCTEME 3HAYMTEIHLHO BO3POCIA, W KOMIIAHUS
Google crapaercs cpa3y e ycTpaHsITh 0OHapyKUBaeMble YSI3BUMOCTH.

[Ipu wucnons3zoBanuu MoOMIbHBIX ycTpoiictB Ha OC Android ans pabGoTsl ¢
KOH(pHIeHIIMATbHON UH(OPMAIMK CIIeyeT NPUAEPKUBATHCS CIEIYIOLINX IPaBUIL:

1) MoOuibHBIE YCTpOICTBA HEOOXOAMMO BBIOMpPATh U3 psijia HanbOojee U3BECTHBIX OpPEHIOB.
KpyrnHble KOMIIaHWHM HECYT OTBETCTBEHHOCTb 3a BBIIYCKaeMble NPOAYKTHI. YeM IOMOXKET:
00€e3011acuTh KOMIIAHUIO OT HEXKENATEIbHBIX YA3BUMOCTEN Ha PU3NUECKOM YPOBHE;

2) UCnoabp30BaTh AOCTATOYHO HAAEKHBIM Mapoib s pa30JI0KMPOBKU SKpaHa, UMEHHO IapoJs,
cienyeTr oTkazatbes oT rpaduueckoro win PIN-koma. Yem momoskeT: 3HAaYUTENBHO 3aTPYIHUT
JIOCTYT K YCTPOMCTBY U €r0 COAEPKUMOMY;

3) ucnonb3oBate mudpoBanue ycrpoiictsa. I[Ipu BrimroueHun yctpoiicTBa norpedyercsi BBOAUTh
napoJib [ Aemu@poBaHus U NpoaospkeHus pabotel. B mocnenneit Bepcun OC Android M
mudpoBaHue HCIONB3YeTCS M0 YMOJMYAHUIO B NMPO3padyHoOM pexume. Ilpu mombiTkax B3aoMa
YCTPOMCTBA BO3MOXXHO YHHUYTOXEHHE JaHHBIX. UYeM IOMOXET: 3allluTUT JaHHbIE IIpU
yTepe/XUILEeHNN YCTPONCTBA;

4) xontponupoarh noakiaoueHuss Wi-Fi. B OC nogkirodeHne K OTKPBITBIM TOYKaM JOCTYIa
IPOUCXOIUT aBTOMAaTUYECKH, YTO JAaeT MOTEHIMAIbHYIO OMACHOCTh IepexBaTa MepeaBaeMoro
Tpaduka. HeM MoMOXKeT: IPeAOTBPATUT MOAKIIOUYCHUS K HeKenarebHbM Wi-Fi-ceTsM;

5) ucnonb3oBate VPN. Jlyume wucnonszoBath L2TP umu OpenVPN — 3T mpoTokobl
o0ecreynBaroT Jy4IIyIo 3aIuTy, yeM nonyssipasiid PPTP. [Ing Toro 4To6b! kakue-To 1aHHbIC HE
yCllenu MPOCOYMTHCA A0 YycTaHoBieHUs VPN-coenuHeHus, HE0OXOIUMO TNPUHYAUTEIbHOE
ucnoap3oBaHue VPN. Uem noMoskeT: 3alIUTUTh JaHHBIE IIPU MTOJIyYEHUU U NIEpENAUE;

6) yAansTh HEUCIIOJIb3yeMble U HEHY)KHbIE NMPUJIOKEHUHN, OCTaHAaBIMBATh HEKOTOPBIE CIIYKOBI.
Yem moMoxeT: 00e30MacuTh OT BO3MOXKHBIX yTeueK HH(pOpMaIHH;

7) cnenuTh 3a paspenieHus MU ycTaHaBiauBaeMbIX npuioxkeHuit. B OC Android M mosBunach
GYHKIMS KOHTPOJS pa3pelleHuid, YTO TMOBBIIAET O€30HacHOCTh MpPH HCIHOJb30BAaHUU
PWIOKEHNH. YeM MOMOKET: CHU3UT YIpo3y YCTaHOBKH 3JI0BPEAHOIO ITPUIIOKEHUS;

8) ycTaHOBUTH MOOMJIbHYIO aHTUBUPYCHYIO ITporpamMmy. UeM MOMOKET: 3alIUTUT OT MOOMIIBHOTO
BpenoHocHoro I10. JlanHble mpaBuia ObUIM TOATOTOBIIEHBI NPH YCIOBUU TOTO, YTO BCE
KOpIIOpaTHBHbIE MOOMIIbHBIE ycTpoiicTBa mox ympasieHuem OC Android He OyayT mokuaaTth
KOHTPOJIMPYEMYIO 30HY U OyIyT HCHOIB30BATHCS IS CIYKEOHOTO MOJIb30BAHHUS.

Jlnst  TpOTHMBOJEHCTBUSI JTaHHOW YIrpo3e HEOOXOIMMO 3alpeTUTh COTPYIHUKAM
HOJKJII0YAThCSl K KOPIOPATUBHOM CETH CO B3JIOMaHHBIX ycTpoicTB. HeoOxoaumo mpoBoauTh ¢
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COTPpYAHUKAMH 3aHATHS 1O WH(POPMAIMOHHON O€30MacHOCTH, Ha KOTOPBIX OYAET 3aTpOHyTa
JTaHHas nmpobiema.

B kauecTBe OTCTYIUICHUS, €CIIM Y KOMIIAHUU UMEETCSl JOCTATOYHO KBAJTH(PUIIMPOBAHHBIN
COTPYIHUK B O0JIacTH oOmepanuoHHoi cuctembl Android, TO eCTh W BapHaHT WCIOJb30BaHUS
B3JIOMAaHHBIX YCTPOWCTB.

Janee Oyner npuBeeH NPUMEPHBIH IJIaH UX UCIOIb30BAHUSA:

— MOJIy4€HHE «IIpaB Cylep-T0Ib30BaATEN»;

— YAaJeHUE HEeHYKHbIX IPUJI0KEHUHN U CEPBUCOB;

— YCTaHOBKa MNpWiIoKeHUus Mi-AcCUCTeHT. OTO YyHUBEpCaJIbHOE CpPEACTBO KOHTPOIS U
obecrieyenus Oe3omacHOCTH YycTpoiicTBa. Mwmeer Takue (GyHKIMM KaK KOHTPOJb JOCTyMa
npuioxeHnii Kk MHTepHer, OJOKMpPOBKA 3BOHKOB M COOOIEHHH, KOHTPOJIb pa3perieHuid s
MIPUJIOKEHUN U IPYTHUE;

— YCTaHOBKa HEOOXOIUMBIX IS PaOOThI MIPHUIIOKECHHIA;

— YCTaHOBKA MapoJIsl HA «CYNep-T0Ib30BaTEIs».

Peanu3anuss mnoauTUKM ynpaBieHus ycTpodcTBamu. MHdopManuoHHO-TEXHUYECKas
ciy’)k0a KOMIAHMM JO0JDKHA MMETh BO3MOXKHOCTh LIEHTPAIM30BAaHHOro ympasieHus Android-
YCTPOMCTBAMM M HX HACTpOMKH. PEKOMEHJ0BaHO BBINNOJHATh JUCTAHLIUOHHYIO OYHUCTKY
NOTEPSHHBIX WU YKPaJAeHHBIX YCTpOHCTB. KpoMe TOro, O4MCTKYy HYKHO IMPOBOJIUTH IIOCIIE
HEKOTOPOTO KOJIMYECTBA HEYNAYHBIX IOMBITOK Pa30JOKHPOBKM cMapT(OHA WM IJIAHIIETA.
Becbma nosie3Ho opraHu3oBaTh CUCTEMY IIPUMEHEHHUSI MTOJIUTUK O€30M1aCHOCTH, OCHOBAaHHYIO Ha
MECTOIIOJI0KEHUH YCTPOMCTBA.

Hcnonb3oBanue crneuuanbHoro 1O s KOPHOpPaTUBHOIO HCHOIB30BAHUS MOOMIIBHBIX
ycTtpoiicTB. Ha JaHHBIE MOMEHT pBIHKE CYIIECTBYET HECKOJbKO BapuaHToB Takoro I1O.
[TpeumymiecTBO TakUX MPOJYKTOB B TOM, YTO KOMITAHUS IOJIy4aeT MOJHBINA MakeT CHelHaIbHO
pa3paboTaHHBIX MOOWIBHBIX HpPUWIOXKEHHH U KoMmmbioTepHoro [IO  ans  paGotel ¢
KOH(QUIEHIIMAIbHONH HHpOpMaLuedl, Hpu OSTOM COTPYJHHKH MOTYT HCIOJIb30BaTh CBOU
ycTpoicTBa 0e3 yiiep0a /it IMYHOTO TOJIb30BAHUS.

JUis  KOpIOpAaTHBHOTO HCIIOJIb30BAHUS 4YacTO Hcnoib3ytorcs Android-npusnoxeHus,
pa3pabaTbIBaeMble TTOJ KOHKPETHBIE HY)KIbI KOMIIAaHUH. B maHHOM citydae 3amuTa nHpopMaIum
HA4YMHAETCS CO CTaJUU MPOEKTHUPOBaHUs. OT TOTr0, HACKOJIBKO KaYECTBEHHO M ITPOJYMaHHO OyeT
pa3paboTaHO MNPWIOXKEHHE, 3aBUCUT OE30MaCHOCTh HCMOJIb30BAaHUS KOH(UACHIUAIBHON
UH(POPMALIUU B 3TOM MPUIOKEHUU.
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UNIVERSITY THE USE OF SMART TECHNOLOGIES IN DEVELOPING
PROFESSIONAL INDIVIDUALITY

Bekturdiev S. Sh. T G TU 2 course PhD doctorant.,
Dushanov B.B. TDTU senior lecturer.

Abstract: The article presents the main definitions of SMAT technology and the use of the
SMART Education ideology in the educational process. The introduction of SMART technologies
in the educational process is also reflected in the undeniable benefits for all subjects of educational
activity. Taking into account the introduction of SMART technologies in education, the transfer of
reproductive knowledge is a transition to a new, creative form of education using innovative
methods, forms and tools.

Annotations: Magolada SMAT texnologiyasining asosiy ta'riflari va o'quv jarayonida
SMART Education mafkurasidan foydalanish ko'rsatilgan . O'quv jarayoniga SMART
texnologiyalarining joriy etilishi o'quv faoliyatining barcha sub'ektlari uchun inkor etib
bo'lmaydigan afzalliklarida ham o'z ifodasini topmoqda. Ta'limga SMART texnologiyalarini joriy
etishni hisobga Olga holda reproduction bilimlarni uzatish innovation usullar, shakllar va
vositalardan foydalangan holda ta'limning yangi , ijodiy shakliga o'tishdir .

Annomauyusn. B cmamve npusedenvl ocHogHvle onpedenenus mexnonroeuu SMAT u
ucnoawvzosarue uoeonrocuu SMART Education 6 obpazosamenvrom npoyecce. Bueopenue SMART-
mexnono2ull 6 O6pa306am€ﬂbelﬁ npoyecc makaice Haxooum ceoe ompasiCeHue 6 Heocnopumslx
npeumywecmeax 0is cex cyovekmos oopazosamenvHol oeamenvrocmu. C yuemom eHeOpeHus
SMART-mexnonoeuti 6 obpazosanue nepedaua penpooyKmuHbiX 3HAHUL — MO nepexoo0 K HOBOL,
meopueckou ¢opme 00yYeHUs ¢ UCHOIb30BAHUEM UHHOBAYUOHHLIX Memooos, ¢opm u
UHCMPYMEHMO8.

Keywords: higher education, SMART education, SMART society, SMART technologies,
educational process

Kalit so'zlar : oliy ta'lim , SMART ta'lim , SMART jamiyati , SMART texnologiyalari , o'quv
jarayoni

Knrouesvie cnosa: esvicuiee obpazosamue, SMART-obpaszosanue, SMART obwecmeo,
SMART-mexnonozuu, yuebnwiii npoyecc.

Currently, the question of the development of the professional individuality of students has
become acute in higher education. Professional individuality is characterized by self-realization of
the subject in professional activity, which is possible only through professional, personal and
creative self-development.

Motivation for continuous development, self-development and reflection of educational
activity should initially be laid down at school and finally formed at the university, in a specially
organized educational space, which should be mobile and correspond to modernity.

SMART Education is an education that meets the global challenges and opportunities of
today, capable of providing the highest possible level of education, allowing university graduates
not only to fulfill themselves in a rapidly changing professional environment, but also to adapt to
an innovative society that is no longer imaginable without SMART technologies that facilitate any
activity and activating its creative component.[2,3]

The rapidly developing information society makes it possible to create a new educational
environment based on SMART technologies (computer programs and information technologies,
SMART technologies and intelligent educational applications, multimedia-based SMART
technologies), as well as SMART devices (SMART-board, SMART- screen). SMART
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technologies, SMART devices and the Internet allow you to create an integrated intelligent virtual
learning environment with limitless opportunities for each participant.[1,3]

The use of the SMART Education ideology in the educational process requires serious
pedagogical reflection, which can only be done by a creative, free-thinking and active-thinking
teacher who is able to model the educational process and predict the results of their activities. The
ability to design electronic educational resources and educational and methodological complexes
for use in SMART Education is one of the sides of a teacher's professionalism.[1,2]

The introduction of SMART technologies in the educational process has undeniable
advantages for all subjects of educational activity, which is reflected in the table.

Benefits of implementing SMART technologies in the educational process.

Table 1.
Benefits for teachers Benefits for students
— innovative approach to serving educational | —the presence of a large number of sources of
material; information;
— prompt feedback from students; —expansion of technical capabilities;
— formation of a united real and virtual space; | —support for any educational services;
— easily manageable training process; —increase in the volume of independent
— maximum variety multimedia; individual and group work;
— general information educational —learning mobility;
environment; —an increase in the number of creative and
— introduction of new educational research projects;
technologies with using information —individualization of educational trajectories;
communication technologies; —prompt feedback from teachers and other
— ability quickly and easily adjust to the level | students;
student needs; —the possibility of creative development and
— the possibility of creating a network the possibility of self-realization;
exchange of information and establishing —obtaining the necessary information
cooperation between several universities; regardless of time and location;
— quality improvement and intensification of | —the ability to start training at any time,
learning. depending on the preparation.

The introduction of SMART technologies in the field of education entails a transition from
the old scheme of reproductive knowledge transfer to a new, creative form of learning using
innovative methods, forms and means. SMART technologies have no boundaries. They can be
used in a wide educational range to form the professional identity of students.

Thus, the presence of higher quality education is a necessary condition for the adaptation of
a young person to solving a wide class of vital tasks. SMART education allows you to expand the
possibilities of personal development in solving these problems in situations of a changing world.
It is this, in our opinion, that forms the creative potential of the future specialist, which is so
necessary in modern conditions.
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KAJIMTCHU3 X311 ®YHKIUAJIAP BA YIAPHUHI' XOCCAJIAPH

H.H. laB1aToBa
Myxamman an-Xopasmuii Homugaru TATY Kapumun ¢puianann AXO00poT TeXHOJIOTHsAIapH
Kadeapacu aCCUCTEHTH
navbahor9121@gmail.com

Annomayun. Aymenmugukayusi amamacu axoopom-KOMMYHUKAYUS MaAPMOKLAPUOA
MABIYMOMAAP AIMAWUHYEU CYObEKMIAPUHUHE XAKUKUIIUKHU AHUKIQWUHU ouroupaou. by
Mavaymom aimawuwioaey 6apua acnekmiapea Maaiiykau  Oyaubd, aioKka CeaHCuHuMe,
MOMOHIAPHUHS, MABIYMOMHUHE XAKUKULLIUeuHu ounoupaou. by anoka mapmosu opkanu
V3amuiean MaviymMom MaHOau 6a MA3MYHU JICUXAMUOAH, MABbIYMOMHUNHS SPAMUNICAH BAKMU
Xamoa JHCYHAmMunean 8aKmu HCUXamuoan meKumupeanoa XaKkukuil OYIuuuHyu aneiamaou.

Aunnomauyusn. Tepmun aymenmugurayus omHocumcs K aymenmuguxayuu cyovexmos
00MeHA OAHHLIMU 8 UHBOPMAYUOHHO-KOMMYHUKAYUOHHBIX cemsx. Dmo OmHOCUMCs KO 6cem
acnekmam UHPOPMAYUOHHO2O 0OMeHa U O03Hauaem NOOJUHHOCHb CEAHCd CB853U, CHMOPOH,
ungopmayuu. Idmo o3Hauaem, ymo OaHHble, nepedasaemvie NO KOMMYHUKAYUOHHOU cemu,
AGIAIOMCS OCUCMBUMENbHBIMU NPU NPOBEPKe ¢ MOYKU 3PEHUS UCMOYHUKA U COOEPICAHUS,
8pemenU CO30aHUsL UHGOPpMAYULU U BDEMEHU ee OMNPABKU.

Kanum cyznap. Xew pynxyus, xarumcus xew QyuKyus, KoOiaui, aymeHmuguxayus,
AN0KA KAHAu.

Knwuesvie cnosa. Xow-pynxyus, Oecknrouegas — xXoul-QyHKYus,  KOOUposawue,
aymeHmupurayus, Kanau cessu.

Kamurcus xam dynkiusiiap xaronapau anukiant komapu (Modification detection code
(MDC) éxu manipulation detection code, message integrity code (MIC)) ne6 xam ropuTHIaIH.
Kamutcu3 xsm ¢yHKims — kymmmua Bocutaiap (mudpriam €Ky pakamian UM30) Epaamuaa
MabJIYMOTHUHT TYJIaJIUTMHU KadonaTiaiau. by xam QyHkuusnap Oup-Oupura “oHMaluran
doiinananyBumiap TU3UMIIapuaa nnuiatuianu [1,2].

Opatia xanmuTen3 Xom GYHKIUSUTapAaH KyHHIard XO0CcCaTapHi KaHOATIAHTHPHUIIN Tanad
ATHIIAIN:

e Oup TOMOHJIAMAJIUK;
e KOJUTM3USTA OapIONUTHIINK;
®  XOII KHAMATIIApH TEHT OYJITaH UKKUTA MabIYMOTHH TOIHINTA OapIOIUTHIIHK.

bupunun mapt 6epuira X311 KuiiMatra ara OyIraH MabTyMOTHH, MKKMHYY MIAPT OUP XU
XOIII KUWMaTra sra OYIrad MabIyMOTIap )KyPTHHH, YIMHYH MIAPT X311 KUHMATH MablyM Oynran
OepuiraH MabJIyMOT YUyH XOII KAHMATH [ITyHTa TEHT OYJITraH WKKMHYYA MabJIYMOTHU TOMHUITHUHT
Mypakka® »KaHJIWTHHU Owigupaau. MacanaH, Hazopar WuruHAuHU TomyBuM CRC  xoam
GYHKIMSICH YU3HKJIM aKCIIAHTUPHUIIT OYI1aid Ba ITYHUHT YUyH XaM Oy ydTa mapTaaH OMpOHTACHHU
XaM KaHoatjaaHtupmMaiam [2, 3].

Kamurens xam Qynkius cudatuga okKopuaa Kapairan “Aumumoscmasxka” HUA WILIA0

YUKUII PeKUMUIATH OOKIA0 mu@piaam aropuTMH acocuaa Kypuirad (2) KYpUHHIIATH XOIII
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byakuusaan  oigamaHum xaM Makcaara MyBoduK dmac. UYyHku, Oyoknab rmmdpirant
QITOPUTMUHUHT TECKAPUIAHYBYAHIIUTY UXTUEPUH XOIII KHHAMAT yuyH (PUKCUpPJIAHTaH Ba XaMMara
MabJIyM OYJIraH KaIuTAa KUPYBYM MabJIyMOTHH TaHJIall UMKOHUHH Oepaiu [4].
BupuHuM mapTHU KaHOATIAHTUPYBYHM X311 (PYHKIIUATA MUCOJ KypHUII YUyH
gk (x) = Ex(x) © x 1)

dbopmyna Owmiian Oepunran GpyHKUUSHE Kapanuk. by epna Ej, — 6:10kna0 mmdpram anroputmu,
apHU Kpunrorpadpuk QyHkuuscu. byHnait ¢GyHKOusIap MKKala apryMeHTH Oyiinua Xam Oup
tomonnama Oynaau. Lllyaunr yays, (1) Koumara acocan Oup Kagamiv CUKyBYM (HYHKIIUSHA

H=fH)=Ey(x)Dx )
Exn

H=f(xH) =E,H)®H ©)
byHkuusIapaan oupu Tanaad oMMHUO, YHHHT acocHa XA (YHKIUSHU KypPHUII MyMKHH.

Poccustnuar xsm  gynkuus crangapta [OCT P 34.11-94 acocuna (4) dopmyna,
AKHIxunr xsm ¢yaknus crangapta SHA acocuna (3) popmyna éraau.

Kylinnaru Taciuk ypuniu:
1-macoux. Arap h x>m ¢yskmusacu (1) ra xypa Oup Kamamnm cuKyBYH f (QyHKIHATA acocaH
Kypuiran Oyica, y xonna f GyHKIUSHUHT KOJUTU3HTa 0apIONUTHINTHAAH h QYHKIUSHUHT XaM
KOJUTM3USTa OapAOIUTMINTY KeJTHO YUKAIH.

XakuKaTaH xam, arapaa h pyHkuus kommmsusra 3ra 0yiica, y xoiaa oupop i — kagamaa f
GyHKIMS XaM KOJUIM3Hsra 3ra Oyiauimd MyMKuH. by epaa kommmsusHu anuknamaa f(xq, x,)
GyHKIUSA X1 Ba X, y3rapyBUMJIApHU OWUTTA KUPHUII BEKTOPUTa KOHKATCHAIUS KWJIMIIIAH XOCHI
KUJIMHTaH OMp Y3rapyBUMiIn QyHKIMS J1e0 Kapaaulln Kepak.
2-macouk. Arap xdm (GYHKOUS KOJUTM3UsATa Oapmomnim Oynca, y Xoiaa y Y3WHUHT XOII
KHIMaTJIapy TEHT OYJIraH MKKUTa MabJIyMOTHH TONUIITA XaM Oapaouuu 0yinaau. Arap Oepuiiran
MabJIYMOTHHUHT X321 KHiiMaTu OYiinya 11y X311 Kuiimarra sra 6yiaran 0o1ika MabJIyMOTHH TaHJIalll
MYMKHH 0¥11ca, Y X0J1a XOCHJI KWIMHI'aH MabJIyMOTIap Ky(QTH KOJIU3USHH TAIIKUI KUIAIHU.
3-macoux. Komnususara Gapiounutu Xsm ¢GyHKUUs OWp TOMOHJIama Oynumu mapTt sMac. by
TACAWKKA MHUCOJ KHIHO cuKyBuM Oyimarad f(x) = x QYHKUMSHA KEITHPHUII MyMKAH. AHUKKH,
Oy yHkIuMs KoyuM3UsAra 6ap 0L, JIGKUH OUp TOMOHJIaMa (DYHKIIHS IMac.

CukyBun x5m (yHKOUATAa MHUCOJN KUIUO KyHuaard ImapTiap OWwiaH aHUKJIaHTaH h
GYHKIUS KYPUITHITA MYMKHH.

e h(x) = (1,x), arap x HUHT Y3yHJIUTH N OWTra TEHT OYyIIca,;
e h(x) =(0,g(x)), arap x HUHT y3yHTHTU N GUTHAH KaTTa GYica.

By epna g(x) xomnmu3usra Gapronum OYiITaH, CHKYBYH N OMTIANK QyHKIMSA. h QyHKIUS
KOJUTH3HSUIapra XaMa XdII KHAMaTiIapy TeHT OYiIraH MKKATa MabJIyMOTHH TOTHINTA Oap 0IITH
GbyHKIMS, TEKUH y OUp TOMOHJIaMa (pyHKIIHS SMac.
4-macoux. h: X — Y xom pynkiws 6epuiran 6ynu0, |X| > 2|Y| 6¥ncun. Arapaa h GyHKIHSHHHT
TECKApUCUHH TOMUIIHUHT caMapalid alTOPUTMH MaBXyd Oyica, y Xonma h (QyHKOUSHHHT

1 o o
KOJUTU3USITapUHU MYBa(b(baKKI/IHTJ'II/I TOINUITHUHT 3XTHMOJIN E JaH KaTTa 6y.)'IF aH 3XTHUMOJIHHU

ITOPUTMU MaBkyl 6ynanu [3, 4].

bup ToMoHNIama QyHKUMSA Y4yH XdLI KUHMATiapu TEHT OYJIraH MKKUTa MabIyMOTHHU
TaHJam €KUM XdI KUMMaTiapu TeHr OYiaraH MKKUTa MabIyMOTHU KHAMPHUII MYypaKKaOJIMK
napaxkacu 0(2") ounan Oaxonanagu. lly OwiaH Oupra KOJTH3MSIHA KHUIUPHUII MYpPaKKaOIHK

20



napaxacu O(2™?) Gunam GaxomaHamu, 4yHKH Oy XonmaTga “TyFyaraH KyH” HapaJoKCHTa
ACOCJIaHTaH XY)KYMHH KYJJIall MyMKUH.

Kyiinga Onoxnu mmumdpram anropuTMIIapH acocuaa KypwiraH XdIil (QyHKIUsuiapra
MHUCOJIap Kypuo YTUIaau.

E} — 6noxin mmumdpnam aaropuTMu, n — OJOKHUHT y3YHJIWTH, | — KaauT y3yHiIura Ba G
Y3YHJIMIM N OynraH Bekropra | y3yHJIMKIaru BEKTOPHHM MOC KYIOBUM OUpPOp aKCIaHTHUPUII
O6yncun. Ej, — Onoknu mmdpram aJropuTMHITOPUTMHU acocuia KypwiraH KyWupaard Oup
KaJlaMJIM CUKYBYM QYHKUIMSATIAP KYpUIIaIH:

a) f(x,H)=E.,(H)@ H  (ldeBuc-Meiiep)
b) f,H) =Egu D x (Matuac-Metiep-Oceac)
¢) f(x,H) =Egu(x) ©x @ H (Mnaryuu-Tlpunen).

by kenarupuiaran Oup KajgamiM CHUKYBYM (yHKUWsIapAaH QoiinanaHnnd Kypuira
uXTUEpUil Xdm (QYHKIHMA KUAMATHHUHT Y3YHJIMTH YioT9aMud n OyiaraH OJIOK y3yHJIMTHTa TEHT
BeKTOp Oynamu. Arap Oy y3yHJMK erapnu Oynmaca, y Xonaa Oup kKagamiu f (QyHKIUSHU
Y3YHJIMIHHUHT YI4aMl YHJIAH MKKH Maprta karra Oyiaran f' QyHKOus OWiaH aaMaiiTHPHII
MyMKHH. ByHu macanan, f QyHKOUSHM MKKA MapTa KyJUlaml Ba yHIaH KEWHH sIpUM OJIOKITapHH
apajamTHPUIN OUaH Kyiunaru Gopmysa acocuaa amalra OIUPHII MyMKHH:

f'(x,Hy, Hy) = p(f(X, Hy), f(x, Hz)),
Oy epnaru p GyHKIUA UXTHEPHH a, b, €, d — sipyM OJIOKJIApHU p((a, b), (c, d)) = (a,d, c, b) konna
acocuma anMamrupuiand. byrmaii ycyn Marunac--Meiiep-Oceac cxemacunan ¢oiinananuo,
MDC-2 6up xagamnu GyHKIUSCUHE KypHUIIIa KyIaaHwira [4].

YMmyMmaH onranfa OgokiM mudpiam aaropuTviapuaad ¢oinanaHuimb Kypuiagurad
KaJIUTCU3 KAJTUTCU3 X3 (PyHKIMsUIapia 6JI0K Y3YHIIMTH X311 KUMMaT y3yHJIMTUra TeHT OYiaaurad
cxeManap MaBXyZ. MabiyMOT TYJaJIUTH — MabJIyMOT spaTWiTaHIaH KEeHUH YHM cakjialiia
y3aTHIIa YHUHT O€roHalap TOMOHHJIAH Y3rapTHPWIMAraHJIWTUra HIIOHY XOCHJI KWJIAITHA
Oomngupanu. MabllyMOTHU Y3rapTUpHIN JEraHAa OJaTAa yHra Kylmumuanap KYIIunl, TYIIHpuo
KOJITUPUIIL, Y3rapTUPULT Ba MABIYMOT KUCMIIAPHMHUHT YPHUHH aIMAIITHPHIN TYITYHUJIA TH.
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SIMSIZ ALOQA UCHUN MATLAB BILAN BLUETOOTH -DAN FOYDALANISHNI
TASHKIL ETISH

M.R.Ochilov? ,S.R.Ochilova?, , A.Z.Murodov 3
Katta o’qituvchi!, assistent?, 4- bosgich talabasi?
Muhammad al — Xorazmiy nomidagi TATU Qarshi filiali

Abstract: MATLAB (Matrix Lab) is a digital computing environment and a fourth
generation programming language. Developed by MathWorks, MATLAB allows you to manipulate
matrices, create functions and data graphs, implement algorithms, create user interfaces, and
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interact with programs written in other languages, including C, C ++, Java, and Fortran. In
conjunction with the Bluetooth module, the status of the LED activation is shown. In this article,
a Bluetooth computer module was used to connect to the HC-05 module connected to the MATLAB
Arduino.

Keywords: Bluetooth connection using HC-05 Bluetooth module, Arduino, MATLAB,
GUIDE Quick Start, MATLAB GUI.

Annomayun: MATLAB (Matrix Lab) — yugposas eviuuciumenvnas cpeoa u szvix
npocpammuposarus wemeepmoz2o noxonenus. Paspabomannwiti MathWorks, MATLAB nossonsiem
MAHUNYIUPOBAMb MAMPUYAMU, €O30A6aMb QYHKYUU U 2paAuKU OAHHBIX, Peanu308bleams
aneopummpl,  €030a6amb  NOAL306AMENbCKUE — UHMep@elicbl U 83aUMOOEUCMB08AMb  C
nPOCPAMMAaMU, HANUCAHHBIMU Ha Opyeux azvikax, ekatoyas C, C++, Java u Fortran. B covemanuu
¢ mooynem Bluetooth omobpasicaemes cocmosmue axkmusayuu ceemoouoda. B smoti cmamoe
komnvlomepHolit.  mooyas  Bluetooth  ucnonvzosancs ons  nookmouenuss mooyns HC-05,
nooxnouenno2o k MATLAB Arduino.

Knruesvie cnosa: Bluetooth-coeounenue ¢ ucnonvszosanuem Bluetooth-mooyns HC-05,
Arduino, MATLAB, GUIDE Quick Start, MATLAB GUI.

Annotatsiya: MATLAB (matritsa laboratoriyasi) ragamli hisoblash muhiti va to ‘rtinchi
avlod dasturlash tilidir. MathWorks tomonidan ishlab chigilgan MATLAB matritsalarni
manipulyatsiya qilish, funksiyalar va ma’lumotlar grafigini tuzish, algoritmlarni amalga oshirish,
foydalanuvchi interfeyslarini yaratish va boshga tillarda, jumladan, C, C++, Java va Fortran
tillarida yozilgan dasturlar bilan aloga o ‘rnatish imkonini beradi.Matlab va Bluetooth moduli
bilan birgalikda yorug’lik diodini yoqish amalga oshirish holati ko’rsatib o’tilgan. Ushbu
magolada MATLAB Arduino-ga ulangan HC-05 moduliga ulanish uchun Bluetooth kompyuter
modulidan foydalaniladi.

Kalit so’zlar: HC-05 Bluetooth moduli,Arduino ,MATLAB ,GUIDE Quick Start, MATLAB
GUI yordamida Bluetooth alogasi.

Bluetooth gisga to'lgin uzunlikdagi radio uzatishlar yordamida gisga masofalarda
ma'lumotlarni almashish uchun simsiz aloga protokoli hisoblanadi. Bluetooth imkoniyatlariga ega
keng targalgan qurilmalar gatoriga noutbuklar, telefonlar va simsiz sensorlar kiradi.

ASCII va ikkilik ma'lumotlarni uzatish va gabul gilish uchun MATLAB® da Bluetooth
interfeysidan foydalaniladi. Ushbu interfeys Bluetooth Serial Port Profile (SPP) dan foydalanadi.
Siz har ganday Bluetooth SPP qurilmasini aniglab, MATLAB dan ushbu qurilma bilan ikki
tomonlama aloga o‘rnatishingiz mumkin.

4 bluetooth_with_MATLAB

1-rasm.§imsiz aloga uchuﬁ MATLAB bilan Bluetooth-dan foydalanish sxemasi

22



Bluetooth o'rnatilgan tizimlarda gisga masofali simsiz aloga uchun eng oddiy va eng
mashhur protokoldir. Bluetooth nafagat ma'lumotlarni bir qurilmadan boshgasiga o'tkazish uchun,
balki qurilmalarni simsiz boshgarish uchun ham ishlatiladi [1].

Ushbu magolada biz MATLAB-da simsiz aloga gilish uchun Bluetooth-dan foydalanishi
ko’rib chiqiladi. Biz kompyuterning o'rnatilgan Bluetooth-dan bir tomonda MATLAB bilan va
boshga tomondan Arduino bilan HC-05-dan foydalaniladi. Bluetooth orgali MATLAB va Arduino
o'rtasida alogani o'rnatishning ikki yo'li mavjud, biri buyruqg oynasidan, ikkinchisi MATLAB GUI-
dan foydalaniladi. Ikkala usul uchun Arduino kodi bir xil bo'lib goladi. MATLAB bilan oddiy
LED miltillovchi dasturini ishga tushirish va MATLAB da go'llaniladigan asosiy terminologiyani
o'rganish tavsiya etiladi [2].

Komponentlar talab gilinadi
MATLAB o'rnatilgan noutbuk (afzallik: R2016a yoki undan yuqori versiyalar)
e Arduino UNO
e Bluetooth moduli (HC-05)
e LED (har ganday rang)
e Rezistor (330 ohm)
e Jumper simlari
MATLAB va Arduino o'rtasidagi Bluetooth alogasi sxemalari quyida keltirilgan:

2-rasm. MATLAB va Arduino o'rtasidagi Bluetooth alogasi sxemasi

Bu Arduino va MATLAB o'rtasida Bluetooth alogasini o'rnatishning oddiy usuli
hisoblanadi. Bu yerda MATLAB Arduino bilan ulangan HC-05 ni ulash uchun noutbukning
bluetooth-dan foydalanadi. Avval MATLAB dan keladigan ketma-ket kiruvchi ma'lumotlarni
o'qish uchun Arduino-ni kodlanadi (noutbukning Bluetooth-dan foydalangan holda).

Keyin MATLAB-dan Bluetooth orgali uzatiladigan ma'lumotlar Arduino-ga ulangan
barcha narsalarni boshgarish uchun ishlatilishi mumkin. Bu yerda biz MATLAB yordamida
NOUTUK kompyuteridan boshgarilishi mumkin bo'lgan LEDni Arduino-ga ulanadi.

MATLAB GUI-dan foydalangan holda Bluetooth alogasini namoyish qilish uchun
MATLAB-da Arduino-ga ulangan LEDni yoqish, o'chirish va miltillash uchun uchta grafik
tugmachani yaratiladi. Ma'lumotlar bluetooth orgali MATLAB dan HC-05 ga ushbu grafik
tugmalarni bosish orgali yuboriladi. Arduino-da MATLAB-dan HC-05-ga Bluetooth orqali
uzatiladigan ma'lumotlarni gabul gilish va olingan ma'lumotlarga muvofiq LEDni boshqarish
uchun kod mavjud. Arduino kodi avvalgidek goladi, fagat farq shundaki, avval MATLAB ning
buyruglar oynasi orqali “1” va “0” ma’lumotlarini jo‘natayotgan edi, endi esa uchta grafik tugmani
bosish orqali bir xil ma’lumotlar yuboriladi [3].

GUI-ni ishga tushirish uchun buyruglar oynasida quyidagi buyrugni kiritiladi.
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GUIDE Quick Start oyna ochiladi, keyin quyidagi rasmda ko'rsatilganidek, yangi bo'sh
GUI ni tanlanadi.

4 GUIDE Quick Start — D %

Create New GUl  Open Existing GUI

[ mplat

Ulwith Uscontrols

4 GUI with Axes and Menu
4 Modal Question Dialog

Preview

BLANK

3-rasm.GUIDE Quick Start oynasi

Endi quyida ko'rsatilganidek, YOQISH, O'CHIRISH va LEDni miltillash uchun uchta
tugma tanlaniladi. Tugmachalarning o'lchamini o'zgartirish yoki shaklini o'zgartirish uchun ustiga
bosing va tugma burchaklarini sudrab o'tishingiz mumkin bo'ladi. Tugmachani ikki marta bosish
orgali siz ushbu tugmaning rangini, satrini va tegini o'zgartirishingiz mumkin. Quyidagi rasmda
ko'rsatilganidek, biz uchta tugmachani moslashtirdik. Tugmalarni o'zingizning xohishingizga ko'ra
sozlashingiz mumkin. Endi siz buni saglaganingizda, MATLAB ning muharrir oynasida kod hosil
bo'ladi. MATLAB GUI yordamida Bluetooth ma'lumotlarinigabul gilishda Arduino tomonidan
bajarmoqchi bo'lgan vazifaga muvofig ushbu kod tahrirlanadi. Shunday qilib, quyida MATLAB
bilan Arduino hamda Bluetooth ni 4-rasm. Matlab da tugmalarni amalga oshirish holatiulash
holatlari ko’rsatildi [4].

4| bluetooth_with_MATLAB - x

o x
@ .
& .
@) Satomatic .
] .
] s
Boaeen ) LED ON
S st .
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s 'gl:\ , - B u N K

4-rasm.

Xulosa
Xulosa o’rnida shuni aytish mumkinki, Matlab muhitida ham Arduino hamda uning
qurilmalarini boshgarishni amalga oshirish mumkin. Bluetooth modulidan tashqgari boshga sensor
qurilmalaridan foydalangan holatda Matlab muhiti orgali amalga oshirish mumkin.
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YO‘L BELGILARINI ANIQLASH VA TANIB OLISH TIZIMLARIDA RAQAMLI
TASVIRLARGA DASTLABKI ISHLOV BERISH JARAYONLARI

Xamdamov Utkir (TATU, TBTADT kafedrasi professori)
Muradov Farrux (TATU Samargand Filiali, DI kafedrasi dotsenti)
Umarov Muhriddin (TATU Samargand Filiali, DI kafedrasi assistenti)

Annotatsiya: Ushbu ishda tasvirlardan yo ‘l belgilarini aniglash va tanib olish tizimlarida
tasvirlarga dastlabki ishlov berish masalasi yechildi va HSV rang modelidan foydalanib aniglash
darajasi oshirildi.

Kalit so‘zlar: tasvir, kontrast, gistogramma, transformatsiya.

Annomauun: B Oannom uccredosanuu peulena 3a0aia npeosapumenvHas oopabomka
u306panC€Hu}l 6 cucmemax 06Hapy9fC€Hu}Z U pacnosHaeaHusA OOPODK‘Hblx 3HAKO8 U yeeludena
CKOPOCMb 0OHAPYIHCEHUS C UCNOIb308aAHUEM Yeemosou modeau HSV.

Knrwoueswvie cnosa: uzodpasicenue, Konmpacm, 2ucmozspamma, mpaHchopmayus.

Annotation: In this paper, the problem of image preprocessing in road sign detection and
recognition systems was solved and the detection rate was increased using the HSV color model.

Keywords: image, contrast, histogram, transformation.

O‘zbekiston Respublikasi Prezidentining 2018-yil 7-fevraldagi tegishli garoriga muvofiq,
Toshkent shahridagi turizm tomosha obyektlariga olib boruvchi yo‘llar bo‘yida belgilangan
standartlar asosida 2 xil tildagi (o‘zbek va ingliz tillarida) turistik yo‘l belgilari o‘rnatilishi
belgilargan edi. Shu kunga qadar umumiy soniga ko‘ra 210 ta turistik yo‘l belgilari o‘rnatildi.
Raqamli tasvirlarni dastlabki ishlov berishga o‘zgarib turadigan qiymatlarni aniqlash,
yetishmayotgan giymatlarni hosil gilish va keraksiz yoki shovqinlarni olib tashlash misol bo‘ladi
[1, 6]. Bu jarayonlar turistik tasvirlardan obyektlarni aniglash va tanib olish tizimlarida muhim
bosqich hisoblanadi.

Video kuzatuv tizimlaridan olingan tasvirlar ko‘p hollarda yorug‘likni yetarli darajada
bo‘lmaganligi uchun yoki qurilmaning juda past sifatdagi tasvirga olishi natijasida tasvirdan
obyektni aniqlash qiyin bo‘ladi. Turistik tasvirlardan obyektlarni aniqlash va tanib olish
jarayonlari quyida keltirilgan (1-rasm).

Bunda tasvirlarni aniglashdan avval tasvirning yorginligini va kontrastini oshirish talab
gilinadi (2-rasm). Bu quydagicha amalga oshiriladi:

glx) = af(x) + B @)

bunda, « > 0 va B parametrlari mos ravishda kontrast va yorginlikni nazorat giladi.
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Obyektlarni tanib olish

v\,

Tasvirlarni klassifikatsiyasi

Obyektlarni joylashuvi

Tl

Obyektlarni aniqlash

A 4

Obyektlarni segmentlash

A

Dastlabki ishlov berish

1-rasm. Tasvirlardan obyektlarni aniglash va tanib olish masalasi bo ‘yicha bizning
yondashuvimizning umumiy sxemasi.

2-rasm. Tasvir yorginligi. a)berilgan tasvir, b)yorginligi oshirilgan tasvir.

Gistogrammani tenglashtirish bu tasvirni intensivligi gistogrammasi kerakli shaklga ega
bo‘lishi uchun o‘zgartirish orqali tasvirning dinamik diapazoni va kontrastini o‘zgartirishning
murakkab usulini tagdim etadi (3-rasm).

Sk =T)
bunda, r;, - kirish intensivligi, S; - gayta ishlangan intensivlik, k - intensivlik diapozoni.
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3-rasm. Turistik belgi tasvirini to ‘yinganligi.
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Yugqoridagi usullar rang va yorqinlik bilan bog‘lig amallar hisoblanadi. Ragamli
tasvirlardan aniqlanishi kerak bo‘lgan tasvir ma’lum burchak ostida qiyshangan holatda
joylashgan bo‘lishi mumkin [2, 9].

Transformatsiyalarning quydagi ko‘rinishlari mavjud:
1.Masshtablash - bu tasvir hajmini o‘zgartirishdir.

x'=x-Sy x| _ Sx 0 [*
y'=ySy - [y'] - [0 Sy] [Y] (3)
2.Ko‘“chirish - bu obyektning joylashuvini o‘zgartirish.
x'=x+ Ax x' X Ax
Y =y+dy * [y] B [y] " [Ay )
3.Aylantirish - bu obyektni teta darajalari bilan aylantirish.
x'=x-cos 6—y-sin@ x' _[cos@ — sin@] [¥
y'=x-sin@+y-cos 0 - [y'] - [Sin 0 coS 9] . [Y] ()

4.Kesish — bu piksellarni gorizontal ravishda siljitish.

x'=x+y-'B, x'1 _[1 Bx] [x

Y =x-By+y _ [y’]_[By 1] [y] ©)
5.Affin transformatsiyasi — bu masshtablash omillarini, kesish omillarini va aylanishtirish
burchagini aniqlash o‘rniga, bu uchta transformatsiyani bitta matritsaga birlashtirish odatiy

holdir.
x'=a,"x+a,"y+as x' a,; az;y [x as
y'=b-x+by-y+ by [y’] ~ b bz] '[y]-l_ bg] )

Shakl o‘zgartirish bilan tasvirdagi piksellarning joylashuvi o‘zgartiriladi, lekin ranglar
o‘zgarmaydi.

Tasvirni segmentatsiyalash ragamli tasvirni gayta ishlash va tahlil gilishda tasvirni bir
nechta gismlarga yoki mintaqalarga bo‘lish uchun keng qo‘llaniladigan usul bo‘lib, ko‘pincha
tasvirdagi piksellarning xususiyatlariga asoslanadi [3, 14]. Rasm segmentatsiyasi oldingi fonni
fondan ajratish, rang yoki shakldagi o‘xshashlik asosida piksellar hududlarini klasterlashni oz
ichiga oladi (4-rasm).

o\ o\
S

N | N
i

C
4-rasm. Tasvir segmentatsiyasi. a) Berilgan tasvir, b) Segmentlangan tasvir, c) Rang
modellari.

Ragamli tasvirlardan yo‘l belgilarini aniglash masalasini yechishda tasvirlarga dastlabki
gayta ishlash jarayonlaridan foydalandik va samarali natijaga erishdik.

Xulosa o‘rnida shuni aytish mumkinki, turistik tasvirlarni dastlabki qayta ishlash bosqichi
tasvirlardan obyektlarni aniqlash va tanib olish tizimlarida juda muhim o‘rin tutadi va ishning
aniqlik darajasini sezilarni darajada oshiradi.

Foydalanilgan adabiyotlar ro‘yxati
1. Suponenkovs, Artjoms.; Glazs, A. Image Pre-processing Methods for Traffic Sign
Recognition. Technologies of Computer Control. 2014, Vol. 15, p27-34. 8p.
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5G VA UNDAN KEYINGI TARMOQLAR UCHUN UCHUVCHISIZ HAVO
VOSITALARIGA (UAV) SAMARALI ECHIMLAR

S.Bo’riyev- Toshkent Axborot Texnologiyalari Universiteti Qarshi filiali o’qituvchi,
B.Xudoyorov- Toshkent Axborot Texnologiyalari Universiteti Qarshi filiali bakalavri

Annotatsiya: Telekommunikatsiya tarmog’i aloga liniyalarining murakkab tuzilishga ega
bo’lgan obyekt hisoblanadi. Uning asosiy sohalaridan biri mobil aloga tarmog’ida 5G texnologiya
xizmatlarni tadbiq qilish va aloga xizmatlarini ta’minlash hisoblanadi. Ushbu ishda uchuvchisiz
havo vositalari ya 'ni dronlar va avtomatlashtirilgan mashinalar tizimida samarali yechimlarida
5G texnologiyasidan foydalanish.

Kalit so’zlar: WSN(Wireless Sensor Network), UAV(Uchuvchisiz aloga vositalari),
URLLC(Ultra reliable low latency communications), NOMA(Nonortogonal Multiple Access),
BS(Base Station), FDMA( Frequency Division Multiple Access), QoS(Quality of service ),
RSU(Restricted stock units), VUE(vositalardan foydalanuvchi qurilmalar), loT(Internet of thimgs)

Annotation: telecommunications network is an object with a complex structure of
communication lines. One of its main areas is the introduction of 5G technology services in the
mobile network and the provision of communication services. In this work, the use of 5G
technology in efficient solutions in the system of unmanned aerial vehicles, ie drones and
automated machines.

Key word: WSN (Wireless Sensor Network), UAV (Drone), URLLC (Ultra reliable low
latency communications), NOMA (Nonortogonal Multiple Access), BS (Base Station), FDMA
(Frequency Division Multiple Access), QoS (Quality of service) , RSU (Restricted stock units),
VUE (devices using tools), 10T (Internet of thimgs)

Annomayusn: TeneKomMMmyHUKayuonHas cemv npeocmasgisem coboti 00beKm co CIONHCHOU
cmpykmypou aunutl cea3u. OQOHUM U3 OCHOBHBIX ee HANpasleHUll sA8I1emcsi 6HeOpeHue YCye
mexHonocuu 5G 6 cemu MmoOUNbHOU c8A3U U OKaA3aHue yciaye cea3u. B Oaumnoti pabome
paccmampueaencsl UCNOIb306AHUE NMEXHOIOcUU 5G s Sd)d)ek'muGHblx PEWEHUAX 6 cucmeme
OecnunomnbIX 1emamenbHbix annapamaoe, m.e. apouoe u asmomamu3supoeanHnblx MAQuiuH.

Knrouesvie cnoea: WSN (6ecnposoonas cencopnas cems), UAV (opow), URLLC
(ceepxnadexcuas ceia3b ¢ manou sadepxckoi), NOMA (heopmozcoHanbublii MHONMCECMBEHHDLLL
docmyn), BS (6azosas cmanyus), FDMA (muodicecmgenHvlli 0ocmyn ¢ 4acmoOmMHbIM
pazoenenuem), QoS (kauecmeo oocnyxcusanus), RSU (Oepanuuennvie cknaockue eounuynt), VUE
(vempoticmaa, ucnoav3zyiowue uncmpymenmsi), IoT (Mumepnem geweti)

Simsiz sensorli tarmoglarda (WSN) ma'lumotlarni to'plash uchun uchuvchisiz havo
vositalaridan (UAVlar, shuningdek, dronlar deb ham ataladi) potentsial foydalanish ularning
samaradorligi va o'zgaruvchan traektoriya bilan joylashtirish moslashuvchanligi tufayli yaginda
katta gizigish uyg'otdi, bu esa UAV-ning asosiy afzalliklari sifatida garalishi mumkin. yordamli
WSNilar. Aniqgrog'i, favqulodda vaziyatlarda, UAV-yordamidagi WSN-larga asoslangan aqlli
heterojen arxitekturalar o'ta ishonchli past kechikishli aloga (URLLC) va massiv mashina tipidagi
aloga asosida kelajakdagi 5G aloga tarmoglarini rivojlantirish uchun istigbolli yangi yechim
sifatida ko'rib chigilishi mumkin. Adabiyotda ko'plab ilovalar o'rganilgan, masalan, mobil tayanch
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stansiyalar [1, 2] va kooperativ aloga stsenariylarida mobil releylar [3-5]. [1] da, olingan natijalar
shuni ko'rsatdiki, mavjud UAVIlar soni, antennaning kuchayishi va nurning kengligi UAVning
optimal balandligi va joylashishini aniglashi mumkin. UAV vyer terminallari uchun yangi
polinomli vaqtli ketma-ket mobil tayanch stantsiyani joylashtirish yechimi [2] da taklif gilingan.

Simsiz aloganing ishonchliligini ta'minlash magsadida, muhim aloga missiyalarida, yuk
tashish va xo'jaligida tizimlarni avtonom quvvatni oshirish uchun juda zarur. Shu tufayli,
foydalanish dronlar deb nom uchuvchisiz havodan foydalanish (UAV) yuk tashish, hujjat
avtonomligi, tashqi ko'rinishi va keng doiradagi qo'llab-quvvatlash uchun so'nggi bir necha yil
ichida ko'proq tadgigot mavzusiga aylandi. Darhagigat UAVIar turli ilovalar, uni, harbiy, kuzatuv,
telekommunikatsiya, tibbiy asboblarni monitoring gilish va tozalash vositalarini ko'rib chigish.
UAVlardan tashish ortib yuk va ba'zi ma'lumotlarga ko'ra, 2021 yilda 29 milliondan ortig UAV
yuk tashishga yuklanishi kutilmoqda.

Aqlli shaharlar, 5G, Interneti (IoT va sun'iy intellektning doimiy bilan UAV alogasi
mustahkamlanadi, mustahkam va ishonchli bo'lishi kutilmoqda. So'nggi paytlarda UAVIlarni uyali
aloga tizimiga, masalan, 5G tarmoglariga integratsiyalash katta yuk'otdi. Bir tomondan, 0z
qurilmalariga ega bo'lgan UAVlar ilg'or uyali texnologiyadan va uyali aloga bog'lanish
vositalariga hamma joylarga ulanish mumkin bo'lgan holda yangi havo foydalanuvchilari sifatida
uyali tarmoglarga ulanishi mumkin edi.

So'nggi paytlarda uchuvchisiz uchish apparatlari (UAV) ko'rish tarmog'i ulanishidan
chigish va beshinchi avlod (5G) va uyali tarmoq gamrovi va ma'lumotlar uzatishni samarali
ta'minlash uchun uchuvchi tayanch stantsiyalar (BS) kabi tizimlar . Boshga tomondan, ortogonal
bo'Imagan ko'p kirish (NOMA\) bir panel o'zida bir nechta foydalanuvchilarga bir xil resurs bloki
orgali ma'lumotlarni yuborishga ruxsat berish orgali misli ko'rilmaganlarga talablarga yordam
beradi yordamli texnikadir.

Dronlardan tayanch stansiyalar (BS) yoki 2D, 3D, bitta va ko‘p uchuvchisiz
uchuvchisiz havo vositalarida o‘tkazuvchi tugunlar sifatida foydalanadigan aloga xizmatlari
kontekstida UAVlarni optimal joylashtirish ochig muammo sifatida aniglangan.[5].Simsiz
gamrovni ta'minlash uchun UAVning optimal joylashuvni optimallashtirish muammolarining
eng zamonaviy holatini umumlashtiradi va bizning ishimiz tegishli ishlardan ganday farq
gilishini aniglaydi. Jadvalda ishlaydilUIar (a) ularning magsad funktsiyasi, (b) optimallashtirish
o'zgaruvchilari (masalan, dastlabki joylashtirish, traektoriya yoki resurslarni tagsimlash) va (c)
aniq stsenariyda foydalanishni cheklaydigan har ganday boshqga cheklovlar yoki mulohazalar
bo'yicha tasniflanadi. .

Simsiz gamrov uchun UAVning optimal joylashuvi adabiyotda ko'plab optimallashtirish
muammolari bilan birga keladi. [1] quvvatni tagsimlash va ichki aloga uchun 3D joylashtirish
orgali o'tkazuvchanlikni maksimal darajada oshirishni taklif giladi. O'tkazish qobiliyatini
oshirish [da] ham ko'rib chiqildi.[2], bu erda mualliflar dasturiy ta'minot bilan belgilangan uyali
tarmoglarga asoslangan 3D UAVNnI joylashtirish va quvvat tagsimotini optimallashtirish
muammosini taklif giladilar yoki [3] bu dasturiy ta'minot bilan belgilangan uyali tarmoglardan
ham foydalanadi, lekin quvvat tagsimoti o'rniga tarifdan foydalanadi. Xuddi shunday, Yin va
boshqalar.[4] uchta optimallashtirish o‘zgaruvchisi ostida pastga ulanish tezligini maksimal
darajada oshirish orqali uyali tarmoqni (FDMA) o‘rnatishni taklif giladi: foydalanuvchi
assotsiatsiyasi, resurslarni tagsimlash va UAVni joylashtirish. Boshga mualliflar [5] UAVlarda
maksimal trafik talabini minimallashtirish, ular o'rtasida harakatni adolatli tagsimlashga erishish
uchun UAVNnI joylashtirishni foydalanuvchilar uyushmasi bilan birlashtirishni taklif gilish; yoki
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uzatish quvvati tufayli yo'l yo'qgotilishini (ya'ni, gabul gilingan signal kuchini maksimal darajada
oshirish) yoki energiya sarfini kamaytirish uchun NOMA (Nonortogonal Multiple Access)
tarmoglarini o'rnatish.[6], mos ravishda. Nihoyat,[7], mualliflar mustahkam magistral tarmoqni
yaratishda gamrov maydonini maksimal darajada oshiradigan joylashuvni topishda
joylashtirilgan UAVIar sonini minimallashtirishni taklif giladilar.

Orga miyaTarmo
damiy a 5G asosiy tarmoq
Targatish tarmog'i (D-
_UAVs)

UAV) ﬁ— (")

Tarmoq turli xil ilovalar tufayli bir xil bo'ladi. Shunga ko'ra, xizmatlar sifati (QoS) xilma-
xildir. Xavfsiz tashishni ta'minlash uchun avtotransport tarmog'idagi muhim talablardan biri bu
juda past kechikishli alogadir. Ushbu QoS talablarini gondirish uchun bulut, tuman va chekka
serverlarda hisoblash quvvati kabi resurslarni boshgarish yondashuvlari; yo'l bo'yidagi birliklarda
(RSU) spektrlarni tagsimlash; va transport vositalaridan foydalanuvchi uskunalari (VUE) uchun
tayanch stantsiyalar (BS) keng gamrovli o'rganilgan.
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OJIMA TABJUM TU3UMHUIA HHO®OPMATHUKA BA AXBOPOT
TEXHOJIOTUSIJIAPU ®AHUHU YKAUTUIIJIA MS POWERPOINT JACTYPH
MYAMMOJIAPHA

AxmenosB lllaBkaT0ex banradaeBuy
AHIWKOH 1aBJIAT YHMBepcuTeTUHHUHT [leraroruka uHCTUTYTH
KATTa YKUTYBYMCH

Annomayun. Maszkyp makonaoa onuti mavium MUuUMUHUHE XOPUICULL MUl adadbuému
uynanuwu marabanapuea Microsoft PowerPoint oacmypu époamuoa mavpysa 6a amaiutl 0apc
Mawiyromiapunu ymuwea xapamunead. Tavaum coxXacunu uUCIoX Kunuwied Kyuunaémeau
manabnap, auux 6a mabuuil anrapuu uHpopmamuxa anu OUNAH V36Ul UHMeESPAYUACU
épumunumiu XaKuoa 0aéH KUIUHSaH.

Kanum cyznap: MS PowerPoint, unghopmamuxa, craiio, npezenmayusi, AHUMAyusi, aHux,
6a mabuuil pannap, udCmumMoutl mapmox, 1eKmpoH KUmooiap.

Aunomayua. B Oannoii cmamve onucanvl mpebo8aHusi HAWE20 NPABUMENbCmed K
pegopme obpazosanus, 6KIOUAS UHMESPAYUIO eCMECBEHHOHAYYHbIX U eCNeCM8eHHbIX HAYK C
UHopmamuxoi 8 0b6ueobpazo8amenbHbiX WKOJLAX.

Knroueswvie cnosa: MS PowerPoint, ungopmamuxa, craiio, npesenmayus, anumayus,
MOYHbBLE U eCMeCmB8eHHble HAYKU, COYUANbHAS CeMb, dJIeKMPOHHbIE KHUSU.

Abstract. In this state description of our government's requirements for educational
reform, including the integration of science and natural sciences with computer science in
comprehensive schools.

Key words: MS PowerPoint, computer science, exact and natural sciences, school,
internet, social network, digital libraries, e-books.

3aMoHaBMH axOOpOT TEXHOJOTMsJIApU Xap OMp coxa CHHTapu OJuil TabiuMaa XaMm ¥3
Yypuura sra. llly HykTan HazapaaH TabiauMia axOOpOT TEXHOJOTHsUIapU (paHU XO3UPrd BaKTAa
TAabJIMMHM PHUBOXJIAHUIIKAA KaTTa axaMusaT kacO stagu. by dan opkamum TabauMmHu Oapua
coxanapuja ax0opoT TexHoJorusulapujaaH (oiifananuin etapiau Japaxaza dMaciurd MabiyM
O0ynmoxaa. SIpHU axOopoT TEXHONOTHSUIApUHM MakTalraya TabiuM, YMyMHUH ypTa TabiuM Ba
HUXOSAT OJIUH TabiuMIa 00CKMUMa OOCKUY PUBOXKIIAHTUPWITAH Tapu3ja YKyBUH €iapra YKUTHO
Ypratu® OopuIl MyXUMIUTH aHUK XoJ. AiHukca PowerPoint macTypuHM TabiuM coxacura
XyCycaH Mabpy3a Ba aMaJIdil 1apc Kapa€Hiapura KyJijam MyMKHUH.

PowerPoint takmumot mactypu MS Office maketu gactypmap Karopura kupaau. MS
Word, MS Excel nactypnapunan dapkim paBuiga Y3WHUHT Kyjlail IMKOHUATIapura sra. by
TaKJIMMOT JacTypu €pAamujaa Kymiaad TakIuMOTiap, aHUMaIUsUlap Ba TYpJIM KYpUHUIIIATH
cnaiapuu Taiépnam MyMmkuH. PowerPoint TaknuMoT nactypu Oup Hewa HusuiapaaH Oepu
Ky1u1al coxanap/a KeHr uiaTuianb kenmokaa. PowerPoint TakiumMoT nacTypu sipaTUIIUILI TapUXU
Ba PUBOXJIAHUO OOpHILN KyHHaruya:

(V)

ina | Bepcusicu Homu H3ox

1990 2.0 PowerPoint 2.0 Windows 3.0 yayn | MS Office 1.xX Tapkuduna
1992 3.0 PowerPoint 3.0 Windows 3.1 yayn | MS Office 3.0 Tapkubuna

1993 4.0 PowerPoint 4.0 MS Office 4.x Tapkubuma
1995 7.0 PowerPoint Windows 95 yuayx Office 95 Tapkubua
1997 8.0 PowerPoint 97 Office 97 Tapkubua
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2001 10
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2007 12
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Oxopunarn sxanaBangan KypuHuO Typubmuku PowerPoint TakamMoT mactypu y30K
Hunnapaan Oy€H 3aMOHaBHM axOOpOT TEXHOJOTUSJIAPUHU PUBOKIAHUINK OWIaH OUpramukia
SIHTHJIAHUO KEIMOK/IA.

PowerPoint TakIMMOT JacTypUHU OXUPTHU Bepcusiiapy EpaamMuia TaKAUMOTIap, ciaianap
Ba NIy JacTypja aHUMaIMsuiap Taiépiam xyaa Kynaail 6ynmokna. FOkopunarmiapaun uHodarra
0nn0, oNuil TAbTUMHU Oapya HyHaIuIIapyaa XyCcycaH XOpHKHUI THIT aqabuéTu HyHAIMIINAa XaM
Kyacak 6ynanu. by mactyp €pnamuaa Mabpy3a Ba aManuil MAaIFyJIOT/Iap YIyH TaKAUMOTIIAP,
craimap €k Oynap EpaamMuja aHUMAlMOH HaMoWIUIap Taiépnam kepak. Talépiianrax
JacTypiap Japc skapaHimapura axOopoT TEXHOJOTHSUIApUHM KYyJularaH xonjga cudaTid Ba

PowerPoint 2000
PowerPoint 2002
PowerPoint 2003
PowerPoint 2007
PowerPoint 2010
PowerPoint 2013
PowerPoint 2016
PowerPoint 2019

TYLIYHAPJIH yCyJuIapaa YTHIIaIu.

PowerPoint TakumoT nactypu rpaguk axo0opoTiiap, TaKIUMOTIap, OBO3, BUIEO KIUILIAP,
aHuManusuiapaan  ¢oigananuo,

IIpe3eHTanmsuIapHy Tal€piiam HaTUKaCcUaa:

cudarnu

TaKJIUMOTIIap

Office 2000 Tapkubuma
Office XP Tapkubuma

Office 2003 Tapkubua
Office 2007 Tapxkubuma
Office 2010 Tapxkubuma
Office 2013 Tapxubuma
Office 2016 Tapxubuma
Office 2019 Tapxubuma

ApaTuil UMKOHWHU

> KaTHallyBUWJIapra TapKaTUIl YIYH YOIl KUJIMHTaH XYXKKaT,

KaJiockora (hoigalannIll yuyH Kajakajap;

qyHTaK JadTapyacy;

>
> cnaiinockoruiapaa ¢oianaHuil yuyH 35-MUUTMMETPIIN cllaiiamap;
>
>

JJIEKTPOH INPE3CHTALMSAIAPHU OJIUII MYMKHH.
MS PowerPoint — yHuBepcail, IMKOHUSTJIapU KEHT OYJraH, Kypraamanu rpaguka aMmanui
JlacTypiiapy cupacura Kupajad Ba MaTH, pacM, 4u3Ma, rpadukiap, aHuManus s3pQpexTiapu, oBo3,

BUJICOPOJIUK Ba OOIIKaIap/laH TAIIKUII TOMTaH ClIaiyIapHu SpaTHIl UMKOHHUHHU Oepajiu.

[y ca6abau PowerPoint TakqumMoT nactypunan (GoigalHTaH X0Ja TabJIUM COXacHaa
Jmapc kapaCHJIapHU 3aMOHABHM KOMITBIOTEP TEXHOJIOTHsUIapu OwiiaH onau0 OopwuIill TaBCHs

OTUJIAIU.

1.Mupsuées II.M.

DoiigaTaHUITraH agadueéTaap.
MaMJIaKaTUMH31a Ta’LJ'II/IM-Tap6I/I${ TU3UMWHHN TaKOMMJILIJIAIII

Buneocenexktop urummmu. 30.10.2020.

2.MurpanoBa 2.A., Xamunos B.C., Axarosa P.1O. DiekTpoH TabJIMM MyXUTHHH MMAK/UTAHTH PHIIL.

TATY-2016 1. 79 6.
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BIOMETRIK TIZIMGA UYUSHTIRILUVCHI HUJUM MODELI

Abdukadirov B.A.
Raqgamli texnologiyalar va sun’iy intellektni rivojlantirish ilmiy tadqiqot instituti, tayanch
doktorant

Madgola yuz asosida shaxsni identifikatsiyalash tizimida soxta hujumlarni aniglashga
bag ‘ishlangan bo ‘lib, unda soxta hujumlar modeli va soxta hujum uchun zaif bo ‘Igan asosiy
nuqtalar tasvirlangan.

Kalit so‘zlar: biometrik tizim, soxta hujum, informativ belgilar, aloga kanali.

Cmamos nocesueHa 06Hapy9fceHw0 JIOJCHBIX amak 6 cucmeme uc)eHmuqbuKab;uu no auyy,
6 KOI’I’lOpOlZ ONUCANA MOOEIb JIOJICHBIX AMAK U OCHOGHbLE MOMEHNMbL, YA36UMbLE OJI51 TOIICHBIX
amacx.

Knroueenie cnoesa: 6u0mempuuec;<aﬂ cucmema, J10CHAA amaka, qubopMamueﬂbze
NPpU3HAaKu, KaHaut CesA3U.

The article is devoted to the detection of false attacks in the face identification system,
which describes the model of false attacks and the main points vulnerable to false attacks.

Key words: biometric system, false attack, informative features, communication channel.

Shaxsni biometrik identifikatsiyalash tizimlarini himoya gilish usullarini ishlab chigishda
barcha mavjud tahdid turlarini aniglash va soxta hujum modelini tavsiflashni talab etadi. Ayni
paytda turli xil biometrik tizimlarga soxta hujumlarning ko‘plab modellari yaratilgan [1, 2].
Shaxsni biometrik identifikatsiyalash tizimlariga soxta hujumlarni amalga oshirish uchun
buzg‘unchi turli xil ixtisoslashgan sohalarda malakalarga ega bo‘lishi, shuningdek, uskunalar va
qurilmalar bilan ishlashni bilishi, ma’lumotlar bazasi tuzilishi va tashkil etish usullarini bilishi,
informativ belgilarni hisoblash va taqqoslash usullari haqida ma’lumotga ega bo‘lishi,
ma’lumotlar bazasi bilan o‘zaro aloqa qiluvchi quyi tizim va biometrik tanib olish tizimiga
kiritilib amalga oshirilgan boshqa model va usullar haqida tushunchaga ega bo‘lishi kerak.
Quyidagi 1-rasmda yuz asosida shaxsni tanib olish tizimlariga uyushtiriluvchi soxta hujumlar
modeli tasvirlangan bo‘lib, unda biometrik tizimning umumiy sxemasida soxta hujum uchun
zaif bo‘lgan to‘qqizta nuqtalar ko‘rsatib o‘tilgan.

O oI I I I I I I
Tanib olinuvchi E i "
obyekt " Informativ ) b
! belgilarni 4
ittt St I :: hisoblash '
1
b L § i
! Tasvirga olish | ; < T 5
i+ qurilmasi ! N v ! i
1
! I 0 Informativ i
I Dasturiy i o8 [ belgilami Wi
| ta’minotning ! W solishtirish o
I iioz qismi i
L - 11— —
1 1lan o0 zaro aloga ¢ ]
:E giluvchi quyi tizim E —7
1 2 3 : | [
1
9 [ S i
! |
o v : i
[N |
0 Ma’lumotlar bazasi 45_:_ 8
"
[} 1

1-rasm. Biometrik identifikatsiyalash tizimida soxta hujumni aniglashning umumiy sxemasi
Keltirilgan 1-rasmdagi ragamlar quyidagi tavsiflarga to‘g‘ri keladi.

33



1. Tasvirga olish qurilmasi. Tasvirga olish qurilmasiga soxta biometrik ma’lumotlarni taqdim
etish. Turli xil biometrik identifikatsiyalash tizimlari uchun sun’iy barmoq, imzo nusxasi,
ro‘yxatdan o‘tgan foydalanuvchining yuz niqobi va boshqalar qo‘llaniladi.

2. Tasvirga olish qurilmasi va biometrik tizimning mijoz qismi o‘rtasidagi aloga kanali.
Tasvirga olish qurilmasidan olingan signalni almashtirish va biometrik tizimning mijoz gismiga
keyingi ishlov berish uchun uzatish.

3. Biometrik idketifikatsiyalash tizimining mijoz va server gismlari orasidagi aloga kanali.
Soxta hujumni amalga oshirish uchun soxta signal tasvirga olish qurilmasi va dasturiy
ta’minotning mijoz qismini chetlab o‘tib, biometrik identifikatsiyalash tizimiga uzatish.

4. Informativ belgilarni hisoblash moduli. Informativ belgilarni hisoblash moduliga hujum
buzg‘unchi tomonidan oldindan tanlangan modul informativ belgilarini generatsiyalash orgali
amalga oshiradi.

5. Informativ belgilarni uzatish kanali. Informativ belgilarni hisoblash moduli natijasi
buzg‘unchi tomonidan almashtiriladi.

6. Informativ belgilarni taggoslash moduli. Informativ belgilarni tagqoslash moduliga
buzg‘unchi tomonidan oldindan tanlangan muvofiqglikni baholashni yaratish orgali ziyon
yetkazishi mumkin.

7. Aloga kanali va ma’lumotlar bazasi bilan o‘zaro aloganing quyi tizimi. Ushbu hujumning
magqsadi aloga kanali va o‘zaro ta’sirlar quyi tizimi orqali ma’lumotlar bazasidan olingan
informativ belgilarni ko‘chirish va o‘zgartirishdir.

8. Informativ belgilarni o‘z ichiga olgan ma’lumotlar bazasi elementi. Buzg‘unchi
ma’lumotlar bazasidagi bir yoki bir nechta elementni o‘zgartiradi. Bunday o°zgartirish
buzg‘unchiga tizimga kirishga ruxsat berilishiga yoki ro‘yxatdan o‘tgan foydalanuvchiga kirishni
rad etishga olib kelishi mumkin.

9. llova. Tizimga foydalanuvchini kirish huquqini berish to‘g‘risidagi yakuniy qaror
almashtiriladi. Bunda hatto informativ belgilar bazasi va timsollarni aniglash tizimi ishchi
holatda bo‘lsa ham, tanib olish tizimi butunlay o‘chirilganlini anglatadi.

Xulosa

Yugqoridagi sanab o‘tilgan barcha hujumlar tasvirga olish qurilmasiga qilingan hujumdan
tashqari, barcha biometrik tizimlarga xosdir. Biometrik identifikatsiyalash tizimlarini bunday
hujumlardan himoya qgilish uchun shifrlash va ragamli kodlash usullaridan foydalanish zarur.
Ob’ektni identifikatsiyalash sifatida yuz tasviridan foydalaniluvchi biometrik tizimlar uchun
katta tahdid bu tasvirga olish qurilmasiga uyushtirilgan hujumlar(soxta hujumlar)dir.
Buzg’unchilar videokameraga to’g’ridan-to’g’ri kirish huquqiga ega bo’ladilar va ragamli
kodlash va shifrlash usullaridan foydalanishning imkoni bo’Imasligi mumkin. SHu uchun soxta
hujumlarga batafsil e’tibor qaratish kerak.

Foydalanilgan adabiyotlar ro‘yhati
1. Pywuaii A.H., Moaenp aTak 1 3alUThl OMOMETPUYECKUX CUCTEM paclO3HaBaHUS TUKTOpa / A.
H. Pyuaii // loknaaet TYCVYPa. — 2011. — Ne 1 — C. 96-100.
2. Ratha N.K., Enhancing security and privacy in biometrics-based authentication systems / N.
K. Ratha, J. H. Connell, R. M. Bolle // IBM Syst. J. —2001. — T. 40, Ne 3 — C. 614-634.
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TYILJIAMJIAP KYBBATH ACOCHJIA XOMMUHI MACO®PACHUHH
XUCOBJIAIIIHUHI" AHI' AJITOPUTMMU (KOMIIBIOTEP JACTYPH) XYCYCHUIA

K. K. AdbnypaxmaHoB
AHIMKOH JaBJIAT YHUBEPCUTETH AXOOPOT TEXHOJIOTUSJIApH KadeapacH KaTTa
VKUTYBUYMCH, (PU3UKA-MATeMATHKA (PAHIAPH HOM30H

Annomayusn. Yoy uimuti-mexHux maokukomoa axoopomiapru KoOiaw Ha3apuscuoazu
Xommune MaCOd)aCMHM );uCO6JZClWHMH2 AHCU, UXHYaAm 6a KadmM 6daKm onaouean aieopummu
(Komnviomep oacmypu) maxkiugh KUIUHeaH.

Aunomauun. B Oannoul HayuHO-mexHuyeckou pabome npeodiacaemcsi HOBblil,
KOMNAKMHBIU U MUHUMATbHBIU NO 8DEMEHU BbINOTHEHUS. AIOPUMM (KOMNbIOMEPHAS NPOSPAMMAQ)
07151 BLIYUCTIEHUS] PACCMOAHUAL XoMMUHea 8 meopuu KOOUPOBAHUs UHDOPpMAYyUU.

Annotation. In this scientific and technical work, a new, compact and minimal in terms of
execution time algorithm (computer program) is proposed for calculating the Hamming distance
in information coding theory.

Kanum cysznap: myniam, uekiu myniam, OUCKpem myniam, macogha, mempuxa, XomMmumne
macogacu, mempux ¢azo, ouckpem mempuk ¢haso.

Knrwwueevie cnosa: MHROIHCECMB0, KOHEYHOE MHOIMCECMEBO, ()MCKp@I’I’lHO@ MHOIHCECME0,
paccmosHue, mempuxka, paccmosiHue XSMML{HZLZ, mempudecKkoe npocmpancmeo, OMCermnoe
MempudecKkoe npocmpaHcniso.

Keywords: set, finite set, discrete set, distance, metric, Hamming distance, metric space,
discrete metric space.

Masbnymku, Gapya koopauHatamapu O Ba 1 mapman mOopaT N-YIYOBIM MKKHA BEKTOP
opacugard X>MMHUHT Macodacu Oy BEKTOPJIIApHUHT (papK KUIYBYH KOOpAHMHATAIAP MUKJIOPUTA
teHraup (kapaunr: [1, 39-6er]). Macanan, 5-yadosnu, spHH y3yHaurd 5 ra tedr 6yiaran (00101)
Ba (11001) Bekropnap opacumaru mMacoda 3 ra TEHT, YyHKH Oy BEKTOpJIAPHHHT OMpHHYH 3 Ta
KOoOpAuHaTanapu ¢apk Kuiaau, 4- Ba S-KoopIuHaTazapH 3ca TEHT.

Nkkurta N-ymyosnu OyHIai BEeKTOpiap opacuaard X>MMHUHT Maco(pacuHu OAaTui ycynia
XUCOONall y4yyH YJIApHUHT Xap OUp KOOpAMHATACHHU TakKKOCHa® YHMKHUII Taynad 3TUIaIu.
Bekropiap y3ywiura N 6yaran a Ba b maccuBiap miakiuga Oepuirad Ba XOMMHHT Macodacu
yayH H OytyH Touda y3rapyBum swi0oH KuimHran Oymnca, C# ¢€xum C++ mactyprnam Tuimga
XsMMHHT Maco(acuHU OaTHH yCyIa XUCoOIanl aropuTMUHN KyWuaarnda €3uil MyMKAH:

Il 1-ycya:

int i=0,H=0;

while(i < n)

{

if(afi] '=b[i]) H++;
i++;

}

Jlexwn 6u3 [2] na uxTuéprii HKKUTA YSKJIH TYTUTAMIIap OPaCcHIard Y3ura X0C yHUBEpCall
macodanu anukiaran 3uk. llydra kypa, a Ba b maccuBnap ypuura moc pasuiiia A Ba B yexiu
TYIUIaMJIapHU Kyiuaaruda aHukaaiiik: A Ba B TyniamnapHUHT 351eMeHTIIapy MOC paBHIIAA A
Ba b mMaccuBnapaaru kuiimatu 1 6ynran KOopAWHATAIAPHUHT HOMEpIiapuaaH (YpHHIapHIaH)
uboparaup. Macanasn, a = (00101) Ba b = (11001) BekTopapra Moc paBuiiiia
A ={3,5}BaB ={1, 2, 5} rynnamnap aHUKITaHA/IH.

35



bus 6y A Ba B Tymnmamiapan KoMnbloTepra TapTUOIaHTaH MacCHB IIakiauaa 6epamus. by
TyTutamnap opacuaard Macodanu [2] naru terunum Gopmyna Oyitnua Xxucodnam y4dyH aBBai A
Ba B TynnamsapHuUHr KyBBaTiapuHHU (3JEMEHTIAp MUKIopiaapuHu), A Ba B tymiamnap
KEeCHIIIMACHJIaTH DJIEMEHTIap MHKAOPUHU OwimmmmMu3 3apyp. A Ba B rtymnammapuunHr
KyBBaTJIapUHU MabiyM nae0 ¢dapa3 KWwIMIl TYFPUAMP, YYHKH Oy MabIyMOTIAp KUPHUTHUII
Kapa€Hura TErUIUTH MabIyMOTIApAUp, Oy Xynau a Ba b MaccuBinapHUHT N-YITYOBIH 3KAHIUTH
('BHU N HUHT KUIMAaTH) MabIyMOTIapHU KUPHUTHUII jKapaéHUIa TeruIUId SKaHIMTHEK Oup raim.
Jlexun A Ba B Tymuiamnap kecummacuaara 3J€eMeHTIIap MUKJIOPUHM JacTypAa XHUCOOJaluMHu3ra
TYFpH KeJaIu:
Il 2-ycya:
intkA=0,kB=0,h=0;
while (1((kA == ja) || (kB == jb)))
{
if (A[KA] == B[kB])
{
h++; kA++; kB++;
}
else if (A[kA] < B[kB])
kKA++;
else kB++;
}
H=ja+jb-2*h;
by epmaru KA Ba kB épmamum y3rapyBummap, h sca A Ba B Tyminammap kecummacuiaru
3IIEMEHTIIap MUKIOPHHH CaKJIOBYHU Y3rapyBunuaup, ja Ba jb moc paBuiaa A Ba B TymnamnapHuHT
KyBBaTiapu, H sca rokopuaaru kabu, XaMMHUHT Macoacu yayH MyIDKaJlJaHTaH.
By ukku ycynaa xucoOaluiapHUHT TETUIIUTN JaCTYPUHU TY3HO, Typiu a Ba b maccuBnap
Ba ynapra moc A Ba B Tymnamnap yuyyH cuHa® Kypuil HaTWKalapu LIYHU KYpPCaTMOKIAKH,
XommuaT Macodacuam l-yeyianma xucoOmamra 2-ycyJdra Kaparanjua ooum Kyn eakm KeTaju.
JlacTyp uuKapraH HaTH>KaJapHUHT OUpH ymOyup:
Ketgan vaqt(1-usul): 00:00:00.0000059
Ketgan vaqt(2-usul): 00:00:00.0000017
Ketgan vaqgt(um.das): 00:00:00.1486798
byHnaii HaTwkaHW KyTuin TaObOwid sam, dyHku l-yeyagarm while nuknmm tanacuHuHT
TakpopJap conu 2-yeyaaaru While mukmym taHacHHHHT Takpopliap COHHJIaH aH4Ya KaTTa.

Anadbuér
1. Xommunr P. B. Teopust konupoBanus u Teopus unpopmanuu: Ilep. ¢ anria. — Mocksa, “Paano
u cBa3b”, 1983. — 176 c., ui.
2. A6aypaxmanoB XK. K. HoBast auckpeTHas MeTpuka 1 METpUYECKHI KPUTEPUNA IPOCTOTHI
HaTypaJbHOTO yucia. « MITHHOBaMOH FosTap, HIIJIaHMalap aMajuérra: MyammoJiap,
TaJKUKOTJIap Ba eyrmiIap» XaJlKapo OHJIAWH WIMHKM-aMaJIMK aH)KyMaH MaTepUaJlIapy TYIIJIaMU,
70-6et. AnnmxoH nasiat yHuBepcuteTr, 2021 vinn 21 anpenb, AHANKOH.
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HCHOJIb30BAHUE MATEMATHYECKHNX MOJEJIEA ITPH PA3SPABOTKE
CUCTEM YIIPABJIEHUSA IOTOKAMUA I'PY30B

AbaypacyyoBa /lniiHo3a borupanu ku3m, accucrenT @epranckoro puimana TYUT,
CoumneB baxpom:kon Hadumxonosuy, accucreHT ®@epranckoro puinunana TYUT,
Hayunslii pykoBoauresb: SIkyooB Makcagxon Cy/1TaHNusI30BUY
npogeccop kapenpol uHGopMannoHHbIX TexHoJ0oTHd TYUT

Annomauuﬂ: B oannou cmamve pacemampusaromcs ajicopummbspl U mamemamudecKkue
Mooenu opearnuzayuu J1IOKAJbHblX CUCmem ynpaeileHusl nonmoxKamu.

Knroueevle cnosa: nomoku Hazpy3ku, aieopumm, mooeisb, popmyia.

Annotatsiya: Ushbu magolada mahalliy yuk ogimlarini boshqarish tizimlarini tashkil etish
algoritmlari va matematik modellari haqida so’z brogan.

Kalit so ’zlar: yuk ogimlari, algoritm, model, formula.

Abstract: This article discusses algorithms and mathematical models for organizing local
flow control systems.

Keywords: load flows, algorithm, model, formula.

[Ipu perieHnn TEXHUYECKHUX 3a/1ad NIMPOKO MPUMEHSIOT TEXHUKY MOJIe- JTUPOBAHUS KaK
MaTeMaTHYECKOro (MaTeMaTHYECKUE MOJICIH TIPOIIECCOB), Tak U (uzndeckoro (puzmueckas
MOJIeNlb  mpouecca). Ecnu  sBIeHHs, TMOAJe- JKallhue HCCICIOBAHUIO, MPOTEKAIOT Ha
MIPOM3BOJICTBEHHOM O00BEKTE, T'JIe HEMOCPEACTBEHHBIN IKCIICPUMEHT 3aTPYyAHUTENICH (HAIpUMep,
B TIpolleccax pa3zeiicHUss MOHHBIX WJIM W30TOIMHBIX CMECEi), TO PallMOHAIBHO MPOBOIHUTH €r0
WIM Ha YMEHBIIEHHOM OOBEKTe, KOMUPYIOIIEM OpUTHHAN, WIM Ha YCTa- HOBKE,
BOCTIPOM3BOAIIEH (PU3NIECKH HHOE SIBICHHUE, HO OMKCHIBAEMOE Ta- KUMU K€ YPaBHEHUSIMH, YTO
H ABJICHUC B OpUTMHAJIC.

B mepBoMm cnywae wucmone3yercs usuueckoe MoOoenuposanue, TPU KO- TOPOM
CpaBHHUBACMBIC ABJICHUSA UMCIOT OJJUHAKOBYIO IIPUPOAY U OTINYAIOTCA TOJBKO KOJIUYCCTBCHHO.
Takoe MojenupoBaHUE TTO3BOJSET YIIIyOUTh 3HAHUS O KOMILJIEKCE MPOUCXOSAIINX SIBICHUN U
YTOYHUTH MaTEeMaTHYEeCKOE OIMCa- HHUE OTMCIBHBIX MporeccoB. Du3udeckas MOJETh MOXKET
OBITH IIMPOKO HC- TOJB30BAHA ISl PA3TUYHBIX JEMOHCTpAlMi B y4eOHBIX IENax (ydeOHbIe
CTEH/IbI, YCTAHOBKH ) U HAYYHBIX LIETISX.

Bo BTOpoM ciyd4ae OCYIIECTBISIETCS Mamemamuyeckoe MOOeiupogarue WId
MOJICTTUPOBAHUE AHATIOTUSMU. JTOT BHUJI MOJICTUPOBAHUS UMEET CBOEH IENBI0 TOJIBKO PEIICHHE
ypaBHeHI/II\/'I, YTO MOYKET OBITH BBIIIOJIHEHO CAaMBIMHU Pa3IMYHBIMU ITYTAMU.

[Tpu 5TOM BO3HHKAET BOMPOC, OYAYT JIU BOCIPOU3BOAUTHCS MOJIyUYEH- HbIE PE3YJIbTaThl HA
IMPOMBIINIJICHHBIX YCTaHOBKaX. Ecmu paccMaTpuBacMbI€ CHUCTEMBI HO}IO6HBI, TO PE3YJIbTATHI,
MOJIydYeHHbIE Ha J1abOpaTOpPHBIX yCTa- HOBKAaxX, MAaTEeMAaTHYECKUX MOJENSIX, MOXKHO
BOCTIPOM3BECTH U HA YKPYIMHEH- HBIX MMPOU3BOJICTBEHHBIX O0BEKTAX.

Teopus nodobus — yaeHue o moJI00HBIX Mpolieccax (SBICHUIX) B TIPU- POJAE U TEXHUKE.

Teopust mog00OMST OCHOBBIBAETCSI HA TOM OYEBHJHOM (haKTe, UTO SBICHUS B MPUPOJIE U
TEXHHKE HE MOTYT 3aBUCETh OT BHIOOpa €IMHHII U3MEpPEHUs U UX pasMmepHocTd. [lorTomMy
MEPBBIM ATAIOM UCIOJIB30BaHUSI TEOPUU MOI00US SBISETCS ONMUCAHUE M3YyYaeMBIX SBICHUH B
Oe3pasMepHOi GopMe TyTeM Mepexojia OT pa3MEepHBIX mepeMeHHbIX (1, W, A, ¢, V U T. 1) K
0e3pa3MepHBIM BEITUYHHAM.

T-meopema pasmepHocmu yCTaHaBIIMBACT YMCIIO Oe3pa3MepHBIX Niepe- MeHHbIX ((popmyma
3.1.) mpu oO1ieM uncie pa3MepHBIX IEPEMEHHBIX N M YHCIIC TIEPBUYHBIX (OCHOBHBIX ) Pa3MEPHBIX
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NEpEMEHHBIX K.
n=n-Kk. Q)
[lepBuunbie pa3smepnbie nepemennbie B cucreMe CH — 3to macca [kr],

Bpems [c], nmuHa [M], Temneparypa [K], cuna Toka [A] u T. 1.

Ilepsuunvie pasmepHvle GeauyuHbl ONPENENISAIOT MyTeM HpAMOro m3MmepeHus. [pyrue
pa3MepHbIC TEPEMCHHBIC, BBIPAKAEMbIC YEPE3 OCHOBHBIC, HA3BIBAIOT GMOPUYHBIMU, U WX
Pa3MEpPHOCTh BBIPAKAETCS Yepe3 Pa3sMEPHOCThIIEPBUYHBIX BEITMYMH: CKOPOCTh [M/c], cuna [H =
Kr M/c?], pabota (ternota)[x = H m] u 1p.

bespazmepnvie nepemennvie TPENCTABISAIOT COOOW  ONPENEICHHYIO KOMOHMHAIMIO
pa3MepHBIX MEPEMEHHBIX, HAIPUMED, B BUIC OTHOIICHHS JABYX OJHOPA3MEPHBIX BEIUYHUH X =
XIL, T = TV/T, u ap.

BwmecTe ¢ Tem cymecTByrOT OoJiee ClioKHbIE Oe3pa3MepHbIe KOMILIEKCHI, BKITFOYAIOIINE TPU
u Oosiee pa3MepHbIE BETMYMHBI. DTH O0e3pa3MepHbIe KOM- TUIEKCHI HE BRIOMPAIOT TPOU3BOJIBHO,
a MOJIy4aroT HETOCPEICTBEHHO U3 YPAaBHEHUH, ONMCHIBAIOIINX PACCMaTPUBAEMBIE ITPOIECCHI.

[TomoOHBIE mTpOLIECCHl TOJKHBI TMPOUCXOAUTh B TOJOOHBIX TE€OMETpHYE- CKHX U
BPEMEHHBIX  YCIIOBHSIX, HMETh OJMUHAKOBYIO (DU3UYECKYIO0 TPUPOAY M  OMHUCHIBATHCS
OJIMHAKOBBIMH 110 ()OpME U TI0 CYIIECTBY CPAaBHEHHSIMH.

Heobxooumvim u Odocmamounvim yciosuem nooodus 08yxX Hnpoyeccos8 paszoeieHust
ABAEMCSL MO, YMO NPOYECCL YOOBIEMEOPSIOM MPeDOBAHUAMY CIOBUS OOHOZHAYHOCHU.

[Tox motoOueM ycnoBHii OJJHO3HAYHOCTH CIIEYEeT IOHUMATh:

1. Teomempuueckoe noodobue (reoOMETPUUYECKHE pa3Mephbl armapara 110
pa3IeJICHUIO U30TOTIOB M BEIIECTB C OJIM3KMMHU CBOMCTBAMH).

H,
H,
H;

> > 4>
D1 D2 D3

Puc. 2.1. Macumabupyemocms no0ob6HbIX 00beKmos

Uu U, U ,
A A 2.5)
1 2 n
rae Uy, U, ..., U, — pusuueckne Benmunnss; U, Us, ..., U, — 10100HbIE Be-

Tn4uHbl; Ky — KOHCTaHTa Moao0us (MacTaOHbIIf MHOMKUTE]D).

4. [looobue nHauarbHbIX U 2PAHUYHBIX YCA08UL (ITO TAKUE MAPAMETPBI IPO-
necca Kak HadallbHas CKOPOCTh, KOHIIEHTpPAIWs, JIaBJieHHWe W T. T,
4 TAKXKE [EPEMEHHbIE, XapaKTepU3yLIMe [IPOLECC, HAIlpUMEp, HA I'pa-
Hunax das)

B Teopum ¥ mpaKTHKE MOJEIMPOBAHUS TPU peaH3ally IMOJ00UsS UMEIOT OOJbIIoe
3HAUEHUE Kpumepuu noooodus, T. €. yCIOBUS, YKa3bIBAIOIINE HA BO3MOXKHOCTD OCYIIIECTBICHHS
win Hanuyue nonobusi. IloHsTHe «xpuTepuil mnomoOus» sBIsAeTca (yHIAMEHTAIbHBIM
MOHATHUEM, CYIIICCTBCHHBIM IJI1 BCCXBHUAO0B MOJCIUPOBAHHA BO BCCX HAYUHBIX JUCHUIIIIMHAX.
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Kommuiekcsl pa3MepHBIX BEJIWYUH, COUYETAHHWE KOHCTAaHT MOAO0OMS KOTO- PBIX PaBHO
€/IMHUIIE, HA3bIBAIOT KpUTEPUIMHU No100us1. Kputepuu momo0ust COXpaHsIoT s BCEX MO100HBIX
SIBJICHUI OJIMHAKOBBIE (HO HE 00s3aTeIbHO MMOCTOSIHHBIE) 3HaUeHHs. CyIIeCTBEHHBIM TPHU3HAKOM
KPUTEPHUEB MOJOOUSSIBISAETCS HYJIEBast pa3MEPHOCTb.
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AXBOROT TEXNOLOGIYALARI FANINI O‘QITISHDA TALABALARNING
AMALIY FAOLIYATINI OSHIRISH (MATLAB dasturi misolida)

Hamrayev Javlonbek Hoshim 0’g’li, Toshkent kimyo texnologiyalar instituti

Shahrisabz filiali o‘qituvchisi
Telefon: +998943342892 mail: everest neytral@bk.ru

Annotatsiya: Ma lumki, ta’lim jarayonida zamonaviy axborot texnologiya vositalaridan
foydalanish hozirgi kunning eng ustuvor vazifalaridan biri hisoblanadi. Ta'lim jarayonida asosiy
omillardan biri bu o’quvchilarni bilimini ko’proq amaliyot bilan bog’lab quyish kerak. Bu
macolada Matlab dasturi misolida talabalarga amaliy bilimlarni shakilantirish keltirib o 'tilgan.

Kalit so’zlar: MATLAB, metod, texnologiya, gistogramma, plot, funksiya, segment, mesh,
surf, full, fazo, vektor

Almomauu}l: HS’GGCWlHO, umo ucnoJjib3oearue COBPEMEHHDbLX UH(Z)OpMaL;Z/IOHHblx
MexXHOI02Ull 8 00PA308AHUU ABNAEMCSL Ce200HA OOHUM U3 Npuopumemuvlx Hanpasienuu. Oonum
U3 Kjirnueevlx gbakmopoe 6 npoyecce 06yltesz SA6NIemcst COeOUHeHUe 3HAHUL IMUX cmy()eHmoe C
bonvwel npakmuxou. B amoii cmamwve npusooumces npumep npocpammel Matlab ozs cmyoenmos,
umoowl nojiyyums npakmudeckKkue 3HaHusl.

Kniouesvie cnosa: MATLAB, memoo, mexnonozus, 2ucmozpamma, epagux, @yHKyus,
cezsMenm, cemka, npudoll, NOIHBLU, NPOCMPAHCMEBO, BEKMOP.

Annotation: It is known that the use of modern information technologies in education is
one of the priority areas today. One of the key factors in the learning process is connecting these
students' knowledge with more practice. This article provides a sample Matlab program for
students to get practical knowledge.

Keywords: MATLAB, method, technology, histogram, plot, function, segment, mesh, surf,
full, space, vector

Kirish. O’quvchilarga amaliy mashqlarni bajarishga ko’nikma hosil qilish va yangi ta’lim
metodlarini o’rgatish.
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Har bir metod ma'lum ta’limiy vazifani muvaffagiyatli hal etish, gqolganlari esa birmuncha
samarasiz bo’lishi mumkin. Universal ta’lim metodlari mavjud emas, shu bois darsda turli ta’lim
metodlaridan yoki ularning majmuisidan foydalanish mumkin.

Zamonaviy ta’lim tizimida o’quvchilar tomonidan o’zlashtirilgan nazariy bilimlar negizida
amaliy ko’nikma va malakalarni shakllantirishda didaktik o’yinlardan foydalanishga alohida
e’tibor garatilmoqda.[5]

Ta’limning globallashuvi ta’limiy va rivojlantiruvchi xarakteriga ega va yo’nalishi
jihatidan xilma-xil bo’lgan kompyuter o’yinlarining maktab amaliyotiga jadal kirib kelishini
ta’minlamoqda. Didaktik o’yinlar o’quvchilarga ijtimoiy-foydali mehnat hamda o’qish
ko’nikmalarini faol o’zlashtirishda muhim ahamiyatga ega. Didaktik o’yinlarning ahamiyati uning
natijasi bilan emas, balki jarayonning mazmuni va uning kechishi bilan belgilanadi. [3]

Muhandislik masalalarini bajarishda talabalarga amaliy bajariladigan ishlarga misollarni
ko’rib utamiz. Ikki o‘Ichovli grafika. Matlab tizimining eng katta xususiyatlaridan biri, unda grafik
chizish imkoniyatini mavjudligidir. Biz Matlabda ikki vektor grafigini chizishning eng sodda va
umumiy komandalari bilan tanishamiz.

Matlabda grafiklarni har xil koordinata sistemalarida qurish mumkin. Bulardan to‘g‘ri
burchakli dekart koordinatalari sistemasi, polyar koordinatalari, sferik vassilindrik sistemalarni
keltirish mukin. Undan tashqari koordinatalarni bir sistemadagi ko‘rinishidan boshqa ko‘rinishga
o‘tkazish mumkin. Ma’lumki, dekart koordinatalar sistemasida grafik chizish (x, y) juftligini
giymatlarini aniqlab, hosil bo‘lgan nuqtalarni kesmalar bilan tutashtirish orqali hosil qilinadi.
Demak (X, y) juftliklar soni ganchalik ko‘p bo‘lsa grafik ham shunchalik silliq va aniqroq bo‘ladi.
Juftliklar avvaldan berilgan bo‘lishi yoki ma’lum funksiyaning argumenti va qiymatlaridan
hisoblab hosil qilinishi yoki tajriba o‘tkazish natijasida olingan bo‘lishi mumkin.[5]

Masalan, y=e* funksiyaning xe[0,2] sigmentdagi grafigini chizish kerak bo‘lsa,quyidagi matlab
komadalari ketma-ketligi etarli bo‘ladi:
>>x=0:.1:2; >>y=exp(x); >> plot(x,y)

e Ec Vi Insart Tooks De=itop Window Heldp

D & L QUMM ™® = O3 = 3

1-rasm. Funksiyaning grafik ko’rinishi.

Gistogrammalar. Polyar koordinatalarda grafika. Amaliy hisoblarda biror vektor tarkibini
tasvirlaydigan ustunli diagrammalar deb ataluvchi gistogrammalar ko‘p uchraydi. Bunda
vektorning har bir elementi balandligi uning qiymatiga mos bo‘lgan ustun shaklida ko‘rsatiladi.
Ustunlar tartib ragamlariga va eng baland ustunning maksimal giymatiga nisbatan ma’lum
masshtabga ega bo‘ladi. Bunday grafiklar masalan, iqtisodiy o‘zgarish va boshga jarayonlarni
ifodalashi mumkin.Ular bar(a) komandasi yordamida quriladi, masalan:
>>a=[246 810 12]; >> bar(a)
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komandalari yordamida quyidagi gistogrammani olish mumkin:

-2 Figure 1 ———"1
Fée Edt Wiew Insert Tooks Desktop Window Help

Ded& L M « 0B =

2

10 +

1 2 3 - S

2-rasm. Polyar koordinatalarda grafika

Xulosa
Xulosa o’rnida shuni aytib utish kerak, o’quvchilarni bilimini baholashda va ularga kerakli
bilimlarni to’lig berishda ko’proq amaliy ko’nikmalarni shakllantirish kerak. Ta’lim jarayonida
yangi metodlardan foydalangan holda, nazariy olingan bilimlarni amaliyotda 0’z o’rnida
go’llashdan iborat.
Foydalanilgan adabiyotlar ro‘yxati
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SPIRALLI KOMPYUTER TOMOGRAFIYASIDAN OLINGAN TASVIRLAR ASOSIDA
INSON BUYRAGINING UCH O‘LCHOVLI VOKSEL MODELINI QURISH
ALGORITMI

Kurbanov Sultanboy - Muhammad al-Xorazmiy nomidagi TATU, kata o‘qituvchi,
mustaqil tadqgiqotchi

Annotatsiya. Mazkur maqolada spiralli kompyuter tomografiyasidan (SKT) olingan
tasvirlar asosida inson buyragining uch o'lchovli voksel modelini qurish kontseptsiyasi
tasvirlangan. Bundan tashqari maqolada uch o lchovli modelni qurish uchun talab etiladigan
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tasvirlarni gayta ishlash jarayoni tushuntirilgan, voksel modelini qurish jarayonida vujudga
keladigan muammolari va ularni hal gilish usullari ko'rib chigilgan.

Kalit so'zlar: 3D model, voksel model, spiralli kompyuter tomografiyasi, tasvirni gayta
ishlash

Annomauusa. B oOannou cmamve onucana KOHYenyus NOCMPOEHUS MPEXMEPHOU
BOKCENbHOU MOOENU NOYKU HeloB8eKAd HA OCHOBe U300padCeHUll CNUPAIbHOU KOMNbIOMEPHOU
momoepaguu (KT). Taxoce 6 cmamve o00vscHsemcs npoyecc o00pabomku uz00pajicenui,
HeobX00UMbLX 0151 NOCMPOEHUS MPEXMEPHOU MOOelu, NpodiemMbl, OZHUKAIOWUE NPU NOCMPOECHUU
B0KCENbHOU ManJlu, u nymu ux peulerusl.

Knroueevie cnosa: 3D-mooenv, 6okcenvnas molenb, CRupaibHas KOMNbIOMEPHAs
momoepagus, obpabomka u300paiceHull.

Annotation. This article describes the concept of building a three-dimensional voxel model
of the human kidney based on images from spiral computed tomography (CT). The article also
explains the process of image processing required to build a three-dimensional model, the
problems that arise during the construction of a voxel model, and ways to solve them.

Keywords: 3D model, voxel model, spiral computed tomography, image processing

Kirish. Hozirgi kunda tibbiyotning barcha yo'nalishlarida klinik va davolash jarayonlarida

yuzaga kelayotgan muammo va giyinchiliklarni hal gilish uchun axborot texnologiyalarining
dasturiy va texnik vositalaridan keng foydalanib kelinmoqda. Butun dunyo tibbiyot mutaxasislari
tomonidan kompyuter texnologiyalaridan samarali foydalanish o’zining ijobiy natijalarini berib
kelmoqda. Xususan, tibbiyotning nefrologiya sohasi ya’ni inson buyragi faoliyatini o‘rganish,
tashxis qo‘yish va davolash jarayonlarida ham kompyuter texnologiyalarining o‘rni beqiyos deb
baholanmoqda. Masalan, nefrolog shifokor bemor buyragi, shakli va uning o‘lchamlari to‘g‘risida
aniqroq ma‘lumotga ega bo‘lishi hamda joiz bo‘lsa jarrohlik amaliyotidan oldin buyrak holati
to‘g‘risida tasavvurga ega bo‘lishi uchun spiral kompyuter tomografiyasi (SKT) orqali olingan
tasvirlar bilan cheklanib golmaydi, balki aniqgroq ma’lumotlar aynan SKT tasvirlari yordamida
qurilgan uch o‘lchovli voksel model orqgali shakllanadi. Model aniq va foydalanish uchun qulay
bo'lishi kerak. Shunung uchun SKT tasvirlari asosida vizuallashtirishtirilgan uch o‘lchovli modelni
ishlab chigishning eng optimal yechimini tagdim etish dolzarb vazifa hisoblanadi.

Usullar. Vizuallashtirish jarayoni birinchi navbatda uch o‘Ichovli voksel modelni qurish
uchun talab etiladigan tibbiy tasvirlarni shakllantirishdan boshlanadi. SKT prosedurasi natijasida
DICOM (Digital Imaging and Communications in Medicine) formatidagi gatlamli massivdan
iborat tasvirlar hosil bo‘ladi. DICOM - bu tekshirilgan bemorlarning ragamli tibbiy tasvirlari va
hujjatlarini yaratish, saglash, uzatish va vizualizatsiya gilish uchun tibbiy standarti shaklidir [1].

Olingan DICOM tasvirlari uch o'lchovli modelni yaratish uchun dastlabki ma’lumotlar
hisoblanadi. Olingan ma’lumotlar uch o'lchovli modelini yaratish uchun mo'ljallangan, lekin
odatda tasvirlarni hosil gilishda o‘rganilayotgan obyektning ortigcha gismlarni olib tashlash kerak
bo‘ladi. Shu magsadda massiv tasvirlar oldindan qayta ishlanadi.

Mazkur ilmiy izlanish obyekti hisoblangan inson buyragining uch o‘lchovli voksel
modelini qurish uchun olingan tasvirlarni gayta ishlash jarayoni quyidagi vazifalarni bajarishni
talab etadi:

1. Tasvirdan ahamiyatsiz to'qimalarni olib tashlash;
2. Asosiy obyekt — buyrak shaklini belgilab olish;
3. Tasvirni shovgindan tozalash.

Oldindan ishlov berish bosgichini amalga oshirish uchun quyidagi algoritmlar ketma-
ketligi bajariladi:
1. Chegara belgilashni amalga oshirish.
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2. Eroziyani bajarish.

3. Kengayish.

Dastlabki gayta ishlash algoritmlarni bajarish uchun olingan SKT tasvirni quyidagi 1-
rasmda ko'rishingiz mumkin [2].

Rasm 1. SKT tasviri
Birlamchi o‘zgartirish jarayoni. Ushbu o'zgartirishning mohiyati tasvirni 2 ta klasterga
bo'lishdan iborat. Bitta klaster fonni ifodalaydi va gora piksellardan iborat bo'ladi. Ikkinchi klaster
obyekt bo'lib, chigish tasvirida biz uni oq rangda ko'rsatamiz. Klasterlash 1-formulaga muvofiq
bajariladi.

0,A(x,y,z) <T
'(X'V'Z):{LAEx,;z% >T (1)

Bu yerda | — natijaviy tasvir pikseli, A — asl tasvir piksellari, T — yorginlik chegarasi
giymati, x,y,z — piksellar koordinatlari.

Chegara giymatini topish uchun gradient usulidan foydalaniladi. Chegara giymatini
hisoblash amali quyidagi algoritm bilan ifodalanadi:

1. Har bir tasvirning har bir pikseli uchun yorginlik gradienti moduli 2, 3, 4
formulalarga muvofiq aniglanadi:

Gx(x:y) :max{lGx(x'y)l:lGx(x'y)l} 2)
Gx(x,y)zA(x + 1,y)—A(.X _1'y) (3)
Gy(x’y) =A(.X,y + 1)_ A(x'y - 1) (4)

bu yerda G — gradient darajasi, A — manba tasvir piksellari, x,y — piksel koordinatalari
2. Har bir tasvir uchun chegara giymati 5- formulaga asosan hisoblanadi:

_ IS XYL A Y)G ()
I="m N=16(xy) ©)
bu yerda T — chegara giymati, G — gradient darajasi, A - asl tasvir piksellari, x,y — piksel
koordinatalari, N,M — rasm o ‘Ichami
3. Tasvirlarning butun massivi uchun chegara giymati 6-formulaga muvofig hisoblanadi:
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_ZKoTi
_Zam ©)

bu yerda T — chegara giymati, Ti— i-chi tasvirning chegara giymati, K — tasvirlar soni.

Tadqiqot ishi jarayonida shu narsa aniq bo‘ldiki, optimal chegaralarni belgilash uchun 6-
formula bo‘yicha olingan yorqinlik chegara qiymati hali yetarli emas ekan, ya’ni bunga biroz
tuzatish kiritish kerak ekan [3].

7-formulada tajribalar natijasida erishilgan chegaralarni belgilashning yakuniy formulasi
tagdim etilgan.

0,A(x,y,z) <T=x*k
[Goy2) = {1,A(x,§,z) >Txk (7)
bu yerda | — natijaviy tasvir pikseli, A — asl tasvir piksellari, T — yorqinlik chegarasi qiymati, k —
koeffisent, x,y,z — piksellar koordinatlari.

7-formulaga asosan bajarilgan birlamchi o°zgartirish jarayoni natijasini 2-rasmda
ko’rishimiz mumkin

Eroziya. Obyektning eroziyasi uning chegara piksellarini 0 giymatgacha o'zgartiradi.
Eroziya operatsiyasining bir marta bajarilishi 1 pikseldagi tasvir konturini olib tashlanishiga olib
keladi. Eroziya operatsiyasi tasvirdagi kichik shovginni olib tashlash uchun yaxshi usul
hisoblanadi. Ushbu operatsiya 8-formulaga muvofig amalga oshiriladi.

R = ﬂ ﬁA(x,y) ®

x=-1y=-1
Bu yerda R — natijaviy piksel qiymati, A — asl tasvir, X,y — piksellar
Kengayish. Obyektning kengayishi obyektga qo‘shni fon piksellarining o‘zgarishiga olib
keladi. Bir martalik kengayish operatsiyasi obyektga 1 piksel galinlikdagi chegara qo'shilishiga
olib keladi. Bu operatsiyaning bajarilishi 9-formulaga muvofiq amalga oshiriladi.

R= U U A(x, y) €)

x=—1y=-1
bu yerda R — natijaviy piksel giymati, A — asl tasvir, x,y — piksellar

Natijalar. Dastlabki qayta ishlash bajarilgandan so‘ng biz oq-gora massivlardan tashkil
topgan tasvirga ega bo’lamiz, bunda buyrak to‘qimalari oq rangda tasvirlangan bo‘ladi. Mazkur
ma’lumotlarga asoslanib uch o‘lchovli modelni quyidagi algoritm bo‘yicha qurish mumkin
bo‘ladi:

1. Har bir oq piksel uchun 3D voksel yaratiladi, uning joylashuvi tasvir ragami va
tasvirning asl piksel koordinatalariga bog'lig bo'ladi.

2. Voksel balandligi tasvirlar orasidagi masofaga garab o'rnatiladi. Ushbu masofani
DICOM tasvirlardan ma'lumotlarni o'qish orgali topish mumkin.

Ushbu algoritmning bajarilishi natijasida ikki o'lchovli tasvirning har bir pikseli bitta
vokselga mos keladigan uch o'lchovli model hosil bo‘ladi. Uch o‘lchovli modelni qurishning
bunday yondashuvi asl tasvirning birorta ham pikselini o'tkazib yubormasdan eng aniq modelni
yaratishga imkon beradi [4].

Biroq, ushbu model sezilarli kamchiliklarga ega:

- Xotiraning yugori iste'moli;
— Yugori ishlash talablari.
Ushbu kamchiliklarni bartaraf etish uchun siz quyidagi usullardan foydalanish mumkin:
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1. Qo'shni voksellarni birlashtirish kerak. Bunda modeldagi voksellar soni bir necha marta
kamayadi, bu esa xotira sarfini kamaytiradi va ishlash tezligini oshiradi;

2. Buyrak to'gimalari orasidagi bo'shliglarni to'ldirish orgali bir nechta voksellarni
birlashtirish mumkin bo‘ladi.

Ushbu bosgichda uch o'lchovli modelni qurish algoritmi ustida ishlash jarayoni hali
tugallanmagan deb hisoblanib, turli sohalarda tasvirlarni gayta ishlash va voksel modelini
optimallashtirish bilan bog'liq qo'shimcha tadqiqotlar talab gilinadi. Bu bo’yicha ilmiy tadqiqotlar
davom etmoqda [5].

Muhokama. Ushbu maqolada spiral kompyuter tomografiyasi ma’lumotlariga asoslanib
uch o'lchovli voksel modelni qurish jarayonining harakatlar ketma-ketligi tushuntirilgan. Bunda
dastlabki ishlov berish bosgichini amalga oshirish uchun bajarilishi talab etiladigan algoritmlar
tushuntirilgan. Har bir algoritm batafsil tushuntirilgan, formulalar bilan izohlangan, rasmlar bilan
boyitilgan.

Albatta, uch o‘lchovli modellashtirishning voksel modelidan tashqari boshqa usul va
modellari mavjud, ularning o‘zia xos jihatlari mavjud. Lekin, aynan murakkab obyektlarni
modellashtirish uchun voksel modeli eng samarali usullardan biri hisoblanadi.
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Azizov Saidaxmad Amridin o‘g‘li - Samargand davlat universiteti magistranti
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Annotatsiya: “Mulohazalar algebrasi formulasining chinlik jadvalini hosil gilish”
mavzusiga oid amaliy mashg ulotlarni bajarish jarayonini namoyish qilish asosida o ‘qitish va
talabalarni mustagil topshiriglarini bajarilishini nazoratini amalga oshirish texnologiyasi va
dasturiy ta’minoti bayon etildi.

Kalit so“zlar: Teskari polyak yozuvi, chinlik jadvali, mantigiy formula, mantigiy ifoani
hisoblash.

Auuomauuﬂ: ,ZZaé'mc;z onucarusl npoyecc asmomamuzayus 06yquu}1 U KOHmpo.Jisi SHAHUU
no meme «llocmpoenue mabauyvl UCMUHHOCTIU POPMYTILL ANI2eOPLL TOSUKUY.

Knroueevie cnoea: O6pamHa}z NOJbCKAA 3anucey, ma6jzm;a ucmuHHocmu, Jjocudeckas
gbopMsza, 6blYUCTIEHUE T102UHUECKO20 8bIPAINCEHUAL.
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Abstract: The description of the process of automation of learning and control of
knowledge on the topic "Construction of the truth table of the formula of the algebra of logic" is
given.

Keywords: Inverse polish notation, truth table, logical formula, calculation of logical
expression.

Masofaviy ta’lim uchun avtomatlashtirilgan o‘qitish va nazorat qilish tizimining dasturiy
ta’minotini yaratish talabalar mustaqil ta’limini rivojlantirishda muhim ahamiyat kasb etadi.
Mazkur ishda “Mulohazalar algebrasi formulalarining chinlik jadvalini hosil qilish”
mavzusiga oid amaliy mashg’ulotlarni bajarish jarayonini namoyish gilish asosida o‘qitish va
talabalarni mustagil topshiriglarini bajarilishini nazoratini amalga oshirish texnologiyasi va
dasturiy ta’minoti bayon etiladi.
Dasturni ishlashida ikkita rejim nazarda tutilgan, ya’'ni, o‘qitish rejimi va nazorat rejimi.
O‘qitish rejimida dasturdan foydalanuvchi ushbu amaliy mashg’ulotni bajarish jarayonini
to‘liq bosqichlarini dastur yordamida kuzatadi. Zarurat bo‘lganda yordam tizimi orqali har bir
bosqgichning bajarilish mazmuniga mos izohlar beriladi.
Dasturda ma’lumotlarni kiritish, chiqarish va tahrirlash uchun quyidagi funksiyalar
yaratilgan:
— formulalarni kiritish uchun mantigiy amallar va yordamchi belgilar uchun palitralar;
— kiritilgan formulalarni sintaktik tahlil gilish;
— formulani binar tarkibiy gismlarga ajratish;
— binary amallar va formula uchun chinlik jadvalini hosil gilish;
talaba mustaqil bajargan vazifani nazoratini amalga oshirish.
Mantigiy formulalarni tahlil qilishda quyidagi asosiy qoidalar va sxemalar qo‘llaniladi:
Shakl o‘zgartirishga tegishli bo‘lgan formulalarni soddalashtirishni sxema bilan berilish
goidalarini garaymiz:
NOT TRUE = FALSE, NOT FALSE = TRUE,
TRUE AND kon ‘yunksiya = kon ‘yunksiya,
kon ‘yunksiya AND TRUE = kon ‘yunksiya,
TRUE OR formula = TRUE,
FALSE AND kon ‘yunksiya = FALSE,
formula OR TRUE = TRUE,
kon yunksiya AND FALSE = FALSE,
FALSE OR formula = formula,
formula OR FALSE = formula,
NOT (formulal AND formula2) = NOT formulal OR NOT formula2,
NOT (formulal OR formula2) = NOT formulal AND NOT formula2,
o zgaruvchil OR o ‘zgaruvchil AND o ‘zgaruvchi2 = o ‘zgaruvchi2,
NOT (NOT formula) = formula,
o ‘zgaruvchi OR o ‘zgaruvchi = o ‘zgaruvchi,
o ‘zgaruvchi AND o zgaruvchi = o ‘zgaruvchi,
NOT o ‘zgaruvchi AND o ‘zgaruvchi = o zgaruvchi .

Mantiqiy ifodalarni giymatini hisoblashda ularning yozuvidagi gavslardan qutulish va
amallar ketma-ketligini hisoblashda ularning imtiyoziga rioya gilish uchun uni teskari polyakcha
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yozuvini (T.P.Y) hosil gilish lozim. Bunda, inkor amalining imtiyozi 4, konyunksiya 3, dizyunksiy
2, gqolgan amallarniniki 1 va ochilgan gavsniki 0 deb gabul gilinadi.

T.P.Y ga o‘tgan ifodalar giymatini ketma-ket chapdan o‘nga tomon hisoblash mumkin.
T.P.Y. ni stekdan foydalanib hosil gilamiz.

T.P.Y. ni hosil gilish uchun 3 xil maydon bor deb hisoblaymiz. 1-maydonga berilgan ifoda,
3-maydonga natija yoziladi, 2-maydonda amallar steki hosil gilinadi.

1. 1-maydondagi har bir belgi navbatma-navbat tekshiriladi, agar navbatdagi belgi son

yoki o‘zgaruvchi bo‘lsa, u holda u 2-maydonga yoziladi.

2. Agar belgi-amal ishorasi bo‘lsa, u holda berilgan amal imtiyozini (prioritet)

tekshiramiz:

a) Agar amallar steki bo‘sh bo‘lsa, yoki unda mavjud belgining imtiyozi (unda fagat

amal belgilari va ochuchi qavs bo‘lishi mumkin) joriy belgi imtiyozidan kichik imtiyozga

ega bo‘lsa, u holda joriy belgi stekga joylashtiriladi.

b) Agar stek uchidagi belgi joriy belgi imtiyozidan katta yoki teng imtiyozga ega

bo‘lsa, u holda stekdan belgilarni 3-maydonga ushbu shart bajarilguncha yoziladi va a)

bandga o‘tiladi.

3. Agar joriy belgi-ochuvchi qavs bo‘lsa, u holda uni stekga joylashtiriladi. Agar joriy
belgi-yopuvchi gavs bo‘lsa, u holda stekdagi belgilar 3-maydonga o‘tkaziladi (ya’ni 0 imtiyozli
belgi) va gavslar tashlab yuboriladi. Agar 1-maydonda tekshirilmagan belgi qolmasa algoritm o‘z
ishini tugatadi.

Mantiqiy ifodalarni kiritish
¥

Mantiqiy ifodalarni tahlil gilish (filtrlash)

¥
¥
¥

Hosil gilingan T.PY.ni va chinlik jadvalidagi

giymatlarga mos ravishda hisoblash

¥
Natijalarni chop qgilish

T.P.Y da yozilgan ifodani hisoblash algoritmidan foydalanib mantigiy ifodalarning chinlik
to‘plamini tuzish uchun JS dasturlash tili tanlandi. Chinlik to‘plamini tuzishda quyidagi ketma-
ketlik asosida hisoblash ishlari olib borildi:
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1. Berilgan ifodada operandlarning maksimal soni hisoblandi.

2. Operandlar alifbo tartibida saralandi va ularga mos ravishda chinlik jadvalining
qiymatlari hosil qilindi. Bunda alitbo tartibida saralangan malumotlarning o‘rni qatiy o‘zgarmas
bo‘lishi ta’minlandi va bu orqali stekda operandning qiymatini qo‘yish uchun osonlashishga
erishildi, ya’ni operandlarning indeksidan foydalanildi.

3. T.P.Y.ga keltirilgan mantiqiy ifodani 2-bandda hosil gilingan giymatlarni ketma-ket
tartibda T.P.Y .ni hisoblash algoritmi bo‘yicha hisoblash ishlari olib borildi.

4. Chinlik to‘plamni tuzish uchun olingan qgiymatlar va ularning natijalari jadval
ko‘rinishda foydalnuvchiga taqdim etiladi.
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AVTOMATLASHTIRILGAN AXBOROT TIZIMLARINING SAMARADORLIGINI
BAHOLASH KO‘RSATKICHLARI

Olimova B.Sh. - Qarshi muhandislik igtisodiyot instituti, tyutor,
Xasanov M.K. - Muhammad al-Xorazmiy nomidagi TATU Nurafshon filiali, Magistr.

Ushbu magolada avtomatlashtirilgan axborot tizimlarining samaradorligining asosiy
ko'rsatkichlari va ularni baholash usuli keltirilgan. Shuning bilan bir gatorda samaradorlik
ko rsatkichlari bo'lgan sof foyda, foyda olish indeksi, foyda olishning ichki meyoriy va
xarajatlarni qoplash muddati kabi ko rsatichlar orgali samaradorlikni hosoblash formulasi ishlab
chigilgan.

Kalit so'zlar. avtomatlashtirilgan axborot tizimlari, sof foyda, foyda olish indeksi, foyda
meyori, sof kapital.

B oannoti cmamwe npeocmasneHvl  OCHOBHble  noKazamenu  IPHeKMusHoOCmu
asmomamusupoeaHnblx qu)OpMabﬂ/lOHHle cucmem u Memoo ux OYEHKU. Hapﬂdy C omum
paspabomana ¢hopmyna 01 NPou3BO0HOU 3PhekmusHocmu uepe3 maxue nokazamenu, Kax
yucmas npudwvLIL, UHOEKC PeHMAOeNIbHOCMU, HYMPEHHUL KpUumepull peHmabeibHOCmu U CPOK
oKynaemocmu sampam, AeJIAiiowuecs nokasameiimu 3qbqbel<mueﬂocmu.

Knroueswvie cnoea. asmomamusuposarnHble qu)OpMaL;MOHHble cucmemsl, 4Hucma:
npubwLIL, UHOEKC NPUOBLIU, KpUmepull NPUObLLIU, YUCTbIL KANUMAJL.

This article presents the main performance indicators of automated information systems
and the method of their evaluation. Along with this, a formula has been developed for derivative
efficiency through indicators such as net profit, profitability index, internal profitability criterion
and cost payback period, which are indicators of efficiency.

Keywords. automated information systems, net profit, profit index, profit criterion, net
capital.

O'zbekistonda axborotlashtirishni rivojlantirish, jamiyat taraqgiyotining barcha sohalarida
zamonaviy axborot texnologiyalari, texnika va telekommunikatsiya vositalarini ommaviy ravishda
joriy etish hamda ulardan foydalanish, fugarolarning axborotga bo'lgan talab-ehtiyojlarini yanada

to'ligrog qondirish, jahon axborot resurslaridan foydalanishni kengaytirish uchun qulay shart
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sharoitlarni yaratish aloga va axborot kommunikatsiyasi sohasini rivojlantirish asosiy vazifalari
hisoblanadi. Bulardan tashqari fugarolarning erkin tarzda o'zlariga qulay vaqgtda internet tarmog'i
orgali axborot olishlari va berilganlarni erkin tarzda almashishlarini ta'minlash ham
rivojlanishning asosiy vazifalari deyish mumkin.

Avtomatlashtirilgan axborot tizimlarning investitsion loyihalarini solishtirib, bir nechta
ko‘rsatkichlar asosida eng yaxshisini tanlash tavsiya etiladi. Axborot tizimlar samaradorlikning
asosiy ko‘rsatkichlari quyidagilar:
sof foyda;
foyda olish indeksi;
foyda olishning ichki meyori;
xarajatlarni goplash muddati.

Sof foyda (SF) olinayotgan umumiy natijalarning sarflangan umumiy Xxarajatlardan
yuqoriligi bilan aniqlanadi. Agar xarajatlar bazaviy narxlarda hisoblansa yoki ma’lum vaqt
mobaynida inflyatsion o‘zgarishlar sodir bo‘lmasa SF quyidagi formula yordamida hisoblanadi:

i 1
Cod ;(Rt 3‘)(1+ %

Rt — t - gadamda erishilayotgan natijalar;

Zt —t - gadamda gilinayotgan xarajatlar;

T — hisoblashlarning so‘ngi qadami;

(Rt - Zt) — t - gadamda erishilgan samaradorlik;

(1 + E) — foyda koeffitsiyenti;

E — foyda meyori.

Investitsion loyihalarning smaradorligi turli vaqtlarda olingan ko‘rsatkichlarning
giymatlari yordamida baholanadi. Agar investitsion loyihaning sof foyda ko‘rsatkichi musbat
bo‘lsa bu loyiha samarali deb hisoblanadi va uni qo‘llash masalasini ko‘rib chiqish mumkin
bo‘ladi. Sof foyda qiymati qancha katta bo‘lsa, loyiha samaradorligi shuncha baland bo‘ladi. Agar
investitsion loyihaning sof foyda ko‘rsatkichi manfiy bo‘lsa, loyihaning samaradorligi bo‘lmaydi
va investorlar zarar ko‘radilar.

Amaliyotda sof foydani aniqlash uchun modifikatsiyalashgan formula ham qo‘llaniladi.
Buning uchun (Z:) t-gadamda gilinayotgan umumiy xarajatlardan Kt — t-gadamdagi kapital
xarajatlar olib tashlanadi. Sof kapital xarajatlarning yig‘indisi:

u 1
K=2.K Q+E)’

t=0

K — sof kapital xarajatlar.
Sof foydani hisoblash formulasi quyidagi ko‘rinishga ega bo‘ladi:

(R 3)
Co= R -3 )——-K
; O a+E)
3, - kapital xarajatlarni hisobga olmagan xolda, t chi gadamda gilinayotgan xarajatlar.

Bu formula yordamida erishilgan samaradorliklarning yig‘indisi va shu vaqtgacha
ishlatilgan K kapital xarajatlar orasidagi farqni ko‘rish mumkin.

Foyda olish indeksi (FOI) erishilgan samaradorliklar yig‘indisining ishlatilgan K kapital
xarajatlarga nisbati orqgali belgilanadi:
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T
oo =~ R -3 )
K (1+E)

Foyda olish indeksi sof foyda ko‘rsatkichi bilan bog‘langan va bir xil elementlardan iborat.
Uning giymati ham sof foyda ko‘rsatkichining giymatiga bog‘liq:
agar SF>1 bo‘lsa, FOI>1 ya’ni, loyihaning samaradorligi yuqori, aks holda FOI<1 — loyihani
go‘llash natijasi samaradorlikni oshirishga olib kelmaydi.

Foyda olishning ichki meyori (FOIM) — bu qo‘shimcha xarajatlar meyori (Yem) bo‘lib,
samaradorlik qiymati va kapital xarajatlar teng bo‘lgan holdir:

+
t=0 (1+ E )t t=0 (1+ E )t

Foyda olishning ichki meyori ko‘satkichidan foydalanganda quyidagi hollarni inobatga
olish zarur:

e foyda olishning ichki meyori har doim ham mavjud emas;
e tenglama bir nechta ildizga ega bo‘lishi mumkin.

Birinchi vaziyat juda kam hollarda uchraydi. Ikkinchi holatda foyda olishning ichki
meyori ko‘rsatkichini hisoblash qiyin bo‘lsa ham, uni hisoblash mumkin.

Loyihaning foyda olishning ichki meyori hisob kitoblar jarayonida aniglanadi va keyin
investor kiritgan kapital xarajatlarining foyda meyoriga qo‘ygan talablari bilan solishtiriladi. Agar
foyda olishning ichki meyori ko‘rsatkichi investor tomonidan kiritgan kapitalning foyda meyoriga
teng yoki undan katta bo‘lsa bu loyihaga ajratilgan investitsiyalar o‘zini oqlaydi va uni gabul qilish
haqidagi muammoni ko‘rib chigish mumkin. Aks holda bu loyihaga investitsiya kiritish va uni
amalga oshirish magsadga muvofiq emas. Agar alternativ investitsion loyihalar sof foyda va foyda
olishning ichki meyori ko‘rsaikichlari bo‘yicha solishtirish qgarama-qarshi natijalarga olib kelsa bu
holda sof foyda ko‘rsaikichiga asoslanib qaror qabul qilish tavsiya etiladi.
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Annatotsiya: Magolada informatika va axborot texnologiyalari fanlarini barcha boshga
fanlar bilan fanlararo alogalarni tashkil etish asosida oliy ta’lim o'quv jarayonlari sohasi fanlari
bo'yicha murakkab vazifalarni ishlab chigish, yechish va amalga oshirish misollarida kasbiy
tayyorgarlik sifatini oshirish yo'llarining mazmun va mohiyatlari yoritiladi.
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Ushbu magolada asosiy muammo va magsadlardan biri bo’lib hisoblangan, informatika
va axborot texnologiyalari fanlarini barcha boshga fanlar bilan fanlararo alogalar asosida oliy
ta’lim o'quv jarayonlari sohasi fanlari bo'yicha murakkab vazifalarni ishlab chiqish, yechish va
amalga oshirish misollarida universitetlarning kasbiy tayyorgarlik sifatini oshirish yo'llaridan
birini ko'rsatishdir. Ishlarning yangiligi ijodiy muammolarni hal gilish jarayonida turli fanlardan
bilim va ko'nikmalarni integratsiyalashuvini amaliy hollarda amalga oshirishdadir[1].

[Im-fan texnikalarining tezkor gurkirab rivojlangan sharoitlarida oliy o‘quv yurtlarida
an’anaviy usullar bilan professional mutaxassislar tayyorlash ayrim sohalarda davr talablariga
javob bermay golayapti. Bundan kelb chigqan hollarda bilimlarga tegishli ma’lumotlar tezda
eskira boshlaydi, shuning uchun universitetlarda allagachon talabalarga uni to'ldirish, yangilash va
izlash qobiliyatini rivojlantirishga o'rgatish kerak bo’ladi. Oldingi avlodlarning tajribalarini
o'rganish, atrofimizdagi dunyoning gonuniyatlarini bilish barcha fikrlash jarayonlarining asosi
bo’lib hisoblanadilar|[2].

IIm, fan va ta'lim o'zaro bog'liq bo'lgan rivojlanayotgan tizimlar biri bo'lib, ularda hozirgi
vaqgtda bir gator garama-garshiliklar mavjud. Ularning asosiylaridan biri axborot hajmining ortib
borishi va ulardan amaliy muammolarni hal gilishda foydalanish imkoniyatlari o'rtasidagi
ziddiyatdir. Fanlar taraqqiyotining zamonaviy darajasi, turli bilim sohalari o‘rtasidagi
Munosabatlarni  chuqurroq anglash wularni  bilish ob’ektlarining umumiyligi asosida
tizimlashtirishni taqozo etadi. Ko‘rinib turibdiki, bilim miqdorida emas, balki nazariy bilimlarni
shakllantirishga tizimli yondashish va uni amaliy masalalarni yechishda ijodiy qo‘llay bilish — bu
garama-qarshilikni yechishning asosiy yo‘llaridan biri bo’lib hisoblanadi.

Bilish jarayonida tizimli yondashuv ob'ektga yanada moslashuvchan garash imkonini
beradi. Fikrlash jarayonining "asosiy asabi" shundan iboratki, tafakkur jarayonida ob'ekt doimiy
ravishda yangi bog'lanishlarga kiradi va shu sababli ob'ektdan yangi tushunchalar paydo bo'ladi,
go'yo barcha yangi mazmunlar olib tashlanadi va ular har safar o'zining boshga tomoni bilan
aylanayotgandek tuyuladi, unda tobora ko'proq yangi xususiyatlar ochiladi[4].

Bilimlarni tizimlashtirish nafaqat har bir o‘quv predmeti doirasida, balki tizimni tashkil
etuvchi mutaxassislik bo‘yicha universitetda o‘rganiladigan butun fanlar majmuasida ham
zarurdir. Har bir element ushbu tizimning elementi bo'lib, boshga elementlar bilan bog'lig holda
yaxlitlikda o'z rolini o'ynaydi. Natijada, o'ziga xoslik nugtai nazaridan butun ta'lim tizimining
rivojlanishining to'liq tasviri shakllanadi:

* butunning 0'ziga xos xususiyatlari;
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« struktura va magistral alogalar;

* butunning mavjudligi shakllarining xilma-Xilligi;

* tizim strukturasi darajalari,

* tizimning "statika" va "dinamik" bo'limlarida tavsifi;

» tizim rivojlanishining asosiy qarama-garshiliklarini ajratib ko'rsatish.

Natijada - to'ligliklarni yuqori darajada umumlashtirishlar imkoniyati shakllanadi.

Kognitivizmda asosiy tushuncha - bu bilish jarayonining o'zi yoki idrok, fikrlash, e'tibor,
xotira, nutq, xabardorlik va boshgalarni 0'z ichiga olgan agliy jarayonlar majmuidir.

Kognitiv faoliyat usullari umumiylikning turli darajalarida shakllanishi mumkin. Xususiy
texnikani umumlashtirilgan texnikalar bilan almashtirish o'rganishning rivojlanish samarasini,
bilimlarni o'zlashtirish sifatini va ularning kuchini oshiradi.

Kognitiv faoliyatning xususiyatlari:

1) bilimning mustahkamligi (ularni umumlashtirish darajasiga bog'liq)

2) harakatni anglash uning amalga oshirilishining to'g'riligini asoslash, bahslash
gobiliyatidan iborat;

3) harakatning asosliligi uning indikativ asosining mazmunini belgilaydi

Fikrlash qobiliyati: tahlil gilish, umumlashtirish, dalillar tizimini qurish - insonning
kognitiv faolligi darajasining ko'rsatkichi[3].

Universitetlardagi zamonaviy o‘quv dasturlari ma’lum darajada tabiatda, jamiyatda va
ishlab chiqgarishda sodir bo‘layotgan jarayonlarni o‘rganishga tizimli yondashuvni aks ettiradi.
Ammo bilimlarni o'quv fanlarining belgilangan chegaralari bilan tagsimlashning mavjud fanga
asoslangan usuli professional mutaxassis tayyorlashda tizimli yondashuvni amalga oshirishga
to'sqinlik giladi.
Haqgiqgiy olamning ob'ektlari va jarayonlarini o'rganishga tizimli yondashuvni amalga oshirishda
bilish ob'ektlarini har tomonlama o'rganishga imkon beradigan fanlararo alogadorlik tamoyilini
o'gitishga joriy etish muhim ro’l o'ynaydi va zamonamizning nazariy va amaliy muammolarini har
tomonlama hal etish. Tizimli fikrlash, dialektik aqliy faoliyatni shakllantirishda turli fanlarni
o'rganishda fanlararo aloqalarni o'rnatishning murakkab muammolarini hal qilish muhim ro’l
o'ynaydi.

Bilimlarni o’quv faoliyatining muhim va operativ tomonlari birligida egallash
o quvchilarga aqgliy faoliyat jarayoni va natijasiga tizimli, dialektik yondashishni o’zlashtirish
imkonini beradi.

Universitetlarda muhandislarni geometrik va grafik tayyorlash sifati quyidagilar bilan
belgilanadi:

» muhandislik grafikasi, matematika, informatika, maxsus fanlar bo'yicha bilim darajasi;

» muhandislik grafikasi, matematika, informatika, maxsus fanlarga oid masalalarni yechish
malakalari darajasi;

* agqliy mehnat madaniyati.

Matematik bilimlar 0’z navbatida fanlararo aloqalarni chuqur anglash uchun asos bo’lib
xizmat giladi. Matematik modellashtirish usullaridan foydalanish muhandislik grafikasi,
matematika va informatika fanlari o‘rtasida fanlararo aloqani amalga oshirish imkonini beradi.

Kompyuterlarning texnik va dasturiy uskunalarini qo’llash natijasida muayyan
muammolarni hal gilishda turli fanlardan bilim va ko'nikmalarni integratsiyalashuvini amalda
amalga oshirishga uchun imkon beradi, bir xil vogelik ob'ektlarini o'rganadigan turli fanlar
nazariyalari o'rtasidagi munosabatlarni chuqurroq tushunishga imkon beradi. Fanlararo alogalarni
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tushunishga kompleks yondashuv asosida muhandislik grafikasi masalalarini ijodiy hal etish
amalga oshiriladi. Bunday vazifalarni hal gilish fagat mavjud bilimlarni yangi sharoitlarda go'llash
emas, balki turli fanlardagi tushunchalar va tadgiqot usullari o'rtasidagi munosabatlarni chuqurroq
tushunishdir.

Xulosa: nazariy bilim va ko'nikmalarni shakllantirishga tizimli yondashuv mutaxassisni
fundamental tayyorlashda muhim rol o'ynaydi, kognitiv harakatlar umumiyligini, fanlararo
xarakterdagi bilimlarni amaliy masalalarni hal gilishda ijodiy qo'llash imkoniyatlarini tushunishga
imkon yaratib beradi.
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TYPES OF ACCESS TO DATABASES
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Kanum cy3u. Maviymomnap, cxema 8a mooeiu, peisiyuon Mooel, Maviymomaap 6azacu,
Mavaymomaap 6a3acuru OOWKapuuL musUMIapu.

Annomauusn. Ywoy maxgonaoa maviymomaap 6azacunu OowkKapuuws musumea HucoOamau
KAmma Xanicmoazu MaviyMOMIApHU OOWKapuulL YuyH my3uiean 0acmyputl mavMuHOMu XaKuoa
ean 6Oopaou. Macmepnapuune MaHmukut mapkubuii Kucmiapu oamagcun mascugranear,
Mavaymomaap 6azacu 0oupacuda Maviym Headsaniap OUIaH y3apo MyHocabamiaphu y3 uiuea
OlleaH bumma #caosan YuyH €3YelapHu Kauma UWAaul MUCOIUOAd MAabIyMomaiap 0a3acuHu
OowKapuw MusUMU UMUHUHS CXeMACU KeTMUPUNLAH.

Knwuesoe cnoso. Jannvie, cxema u mooenn, pensyuonuas moodenv, basza Oanmwix,
Cucmemvl ynpasnenus 6a3amu OaGHHbIX.

Annomayusn. B smoii cmamve ob6cysxicoaemes npocpammuoe obecneuenue 0isi Yynpasienus
bazamu OAaHHbBIX, NPeOHA3HAYeHHoe O YNpasieHus OOoabUWUMU 00beMaMu OAHHLIX HO
omuoutenuro k cucmeme. I[lo0pobHo onucanvl 102uyecKue KOMIHOHEHMblL MACMEPO8, d MAK’CE
npugedeHa cxema pabomwvl cucmemvl YHpagieHus 0azamu OAHHLIX HA Nnpumepe 06pabdomku
3anucell O OOHOU mabAUYbl, GKIIOYAOWel 6 cebs 83aumMooelcmsaue ¢ ONnpeoeleHHbIMU
maoauyamu Hympu 6a3vl OAHHULIX.

Keywords: Data, scheme and model, relational model, Database, Database management
systems.

Annotation. This article discusses database management software designed to manage
large amounts of data relative to a system. The logical components of the masters are described
in detail, and a schematic of the operation of the database management system is given in the
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example of processing records for a single table, which includes interactions with certain tables
within the database.

Database management system — interconnected a data set and a link to that information
attached applications. This database is a database and it is important for both business activities of
an enterprise to include receives useful information [1]. The main purpose of the system is to store
database data and ensuring easy and efficient use of data [2]. Database system to manage large
amounts of data configured for. Data management requires two things:

> 1- Determine the structure of data for storage; >

> 2 - Provide a system for data management. >

As well as data stored in the database system must protect its security from system damage
and unauthorized access. The information is istributed among several users if so, the system should
get rid of possible erroneous results. Because information is important in many businesses [2].
Computer scientists have many technical and ideological ways to manage data developed with
ululs. This chapter is about the database system briefly introduces the principles. The database is
widely used. Some uses below Areas are listed:

Organizational information

v discounts: for buyers, products purchased goods information;

v accounting: for payments, income and expenses and other counting information;

v" human resources: information about workers, wages, pay taxes, profits;

v'universities: student information, list of directions and more information.

Physical phase. The logical stage.

e This stage is in the
database how the
data are
interconnected and
their data shows how
it is stored in the
database.

e This phase is physical
in operation refers to
the stage.

e The database
manager is at this
stage works.

Many top programming languages have such a structure of data supports type. For example:

Type instructor = record

Id : char(5);

Name : char(20);

Salary : numeric(8,2);

end;

The importance of a database system in another way today can also be evaluated. For
example, Oracle is the largest software company in the world is a product manufacturing company
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and this company by developing, developing and selling the database as well as a database of
Microsoft and IBM companies make up an important part of their software products. Database
system - an interconnected set of data and is a program that allows you to use this information.
The main purpose of the database system is users providing information in an abstract form.
System hides how data is stored and protected. The information needed for the system can be
quickly retrieved from the database need Improving efficiency and database data The creators used
a complex data structure to show. The developers have identified several stages of this complex
process in order to make it easier for users to use the system they hid. These steps were:

This code represents a list with 3 entry fields. Also data in the database can be changed,
deleted or new information can be added. 3 stages of data structure.

+ Data models. The basis of the database structure is these data models. U includes the
interconnection of data, their structural sequence, and much more. Model data the description of
the physical, logical, and demonstration stages in the database is unique a way. Data models are
divided into the following 2 categories:

+ Relationship model. Interact tables and data in them used to describe connection
relationships. Everyone several columns of the table and each column is unique will be the name.
This model is very broad in the database management system used.

View level

Logical level

Physical level

=+ [Essence - communication model. Most of the objects in this model describes the sum
and the relationship between them. The essence is one something two objects are different from
other objects in the real world. This the model is widely used in database structure.
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EXPERT SYSTEM CREATION MODULES
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Kanum cy3u. Tuzum sapamuw, s3Kcnepm musumu, Mooyib, OACHYPU MYXum, MabIyMOMIAD
Myniamu.

Annomayun. Ywoby makonraoa xo3upau KyHOA dKCnepm musuMuHuHe 0a3acuHu apamuud
xamoa oacmyparauoan Kypa me3kop 6a OHCOHpOK map30a 3KCnepm Mmusumu Spamuus UMKOHUHU
KeHepoK ouub bepuiea xapakam KUIUHOU. DKcnepm MmusuMuHuHe MyOMMOCU 8a 8a3uganapuru
AHA0A KeHepoK MYIUK maxaui Kuiub oepuwiea Kapamuiou.

Knwuesoe cnoso. Cozdanue cucmemvl, dKCnepmHas cucmemd, MoO0yib, NPOSPAMMHAS
cpeoa, Habop OAHHbIX.

Annomayua. B smoii cmamve Oenaemcs nonslmka 00bACHUMb B03MONCHOCHb CO30AHUS
9KCNEepmHol cucmemsl bvicmpee u npowje, yem cozoanue 6azvl OAGHHbIX IKCHEPMHBIX CUCEM U
npoepammuposanue. Ona HanpasieHa Ha Oojee NOAHBIU AHANU3 NPOOIeM U 3a0ad IKCNEPMHOU
cucmemul.

Keywords: System creation, expert system, module, program environment, data set.

Annotation. This article tries to explain the possibility of creating an expert system faster
and easier than creating a database of expert systems and programming. It aims to provide a
more comprehensive analysis of the problems and tasks of the expert system.

There are two approaches to building a system module: using an algorithmic programming
language and using an expert system shell.

System creation module. It serves to create a set of rules.

Special LISP and PROLOG languages have been developed to visualize the knowledge base,
although any other known algorithmic language can be used.

Expert system shell. Represents a ready-made software environment that is adapted to solve
a specific problem by creating an appropriate knowledge base. In many cases, using a shell allows
you to create an expert system faster and easier than programming.

The advantages of the expert system can be described by comparing them to experienced
specialists:

1) the acquired knowledge is not lost, it can be documented, transmitted, executed and
reproduced;

2) relatively stable results are achieved, there are no emotional and other unreliable factors
in the person;

3) The development cost of the system is high, but the maintenance cost is low. In general,
it is cheaper than highly qualified specialists.

The lack of adaptation to new rules and concepts, creativity and ingenuity is a shortcoming
of the current expert system. In many cases, this system can replace highly qualified specialists,
but sometimes there is a need for low-skilled experts. The expert system serves as a means of
expanding and multiplying the end user's career opportunities [1].

Obviously, this system should demonstrate the level of expertise in a particular subject area.
The system may not find good solutions as needed, but has a broad understanding of the subject.
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Planning expert systems are designed to develop the programs needed to achieve specific
goals.

Predictive expert systems must be able to predict the future scenario based on past and
present events, that is, to draw reliable conclusions from a given situation. To do this, dynamic
parametric models are used in forecasting expert systems.

Diagnostic expert systems have the ability to find the causes of abnormalities observed. The
data set is the basis for the analysis. They are used to identify and diagnose deviations from
standard behavior [2].

Training expert systems should allow users to diagnose and analyze a given area. Such a
system requires the creation of assumptions about knowledge and behavior, and the identification
of appropriate teaching methods and behaviors. There are at least three problems with creating an
expert system:

The creation of an expert system is expedient in the presence of the following requirements:

v Availability of experts willing to contribute their knowledge to the system;

v Existence of a problem area where experts can describe their methods of solving
the problem;

v The similarity of solutions of many experts in this problematic area;

v The importance of the task in the problem area, ie they are either complex, or can
not be solved by a non-specialist user, or take a long time to solve;

v Having a large amount of information and knowledge to solve the problem;

v Use of heuristic methods due to incompleteness and variability of information in

the subject area.

The solution of the above three problems and the fulfillment of the listed requirements are
necessary and sufficient conditions for the use of an expert system.

Stages of creating an expert system. The most important stages in the creation of an expert
system include: conceptualization, implementation, testing, implementation, monitoring, and
modernization.

In the conceptualization phase, the expert system developer, in collaboration with the expert,
decides what concepts, approaches, and procedures are needed to describe the problem-solving
methods in the chosen subject area. The main task at the stage is to select the task strategy and
constraints that arise in the process of problem solving. Conceptualization requires a thorough
analysis of the problem.
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At the identification stage, the type, description, size of the task, and the composition of the
participants in the development process are determined. The suitability of the model is considered,
the time required - the machine resources are evaluated, the purpose of creating an expert system
Is determined.

In the formalization phase, key concepts and relationships are transferred to a specific formal
language of knowledge expression. Here, models or similar ways of presenting data are selected
for the task at hand.

During the implementation phase, a physical "shell” is created on the surface of the expert
system, which is able to perform the tasks assigned to it.

The correctness of the expert system can be verified during the testing phase.
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C. 15.
2. Tan C. F. et al. The application of expert system: A review of research and applications
//ARPN Journal of Engineering and Applied Sciences. —2016. — T. 11. — Ne. 4. — C. 2448-2453,

YER RESURSLARIDAN FOYDALANISHNING RAQAMLI - IQTISODIY ASOSLARI
VA MUAMMOLARI

Ergashev Sardorbek Xaitmamat o'g’li -Muhammad al-Xorazmiy nomidagi TATU
2-bosqgich magistranti.

Annotatsiya: Zamonaviy axborot-kommunikatsiya texnologiyalarini joriy etish
orgali, yer resurslaridan foydalanuvchilar  tashkiliy-igtisodiy — mexanizlarini
takomillashtirish ~ jarayonida  vujudga  keladigan = munosabatlarida  axborot
texnologiyalarining tutgan o’rni va ahamiayti.

Almomauuﬂ: Ponv u 3nauenue uH¢0pMaZ/;uOHHblx mexHono2ull 6 OMHOWEHUAX,
B6O3HUKaArnowux 6 npoyecce COBEPUIEHCMBOBAHUA OpeaHLBaquHHO-XOS’}ZIZCWZBeHHbZX
MEXAHU3MOB 3EMIENOIb306AHUA 3d cHem 6He0peHu;1 COBPEMEHRHbLX qubOpMaL;MOHHO-
KOMMYHUKAYUOHHBIX MexHoN02UlL.

Abstract: The role and importance of information technology in the relations arising
in the process of improving the organizational and economic mechanisms of land users
through the introduction of modern information and communication technologies.

Kalit so‘zlar: ma’lumotlar bazsi, ragamli texnologiyalar, yer resurslaridan
foydalanuvchilar, yer munosabatlari.

"Ragamli O'zbekiston - 2030" strategiyasi igtisodiyot tarmogqlari, ijtimoiy soha va
davlat boshgaruvi tizimining jadal ragamli rivojlanishini ta'minlash, shu jumladan elektron
davlat xizmatlarini ko'rsatish mexanizmlarini yanada takomillashtirish magsadga muvofiq
xisoblanadi. Zamonaviy axborot-kommunikatsiya texnologiyalarini joriy etish orgali
gishlog xo'jaligida yerdan foydalanish unumdorligini oshirish, mahsulotlar tannarxini
kamaytirish va eksport salohiyatini oshirish tizimini tashkil etish mamlakat yalpi ichki
maxsuloti o’sishiga salmoqli ta’sir o’tkazmasdan qolamaydi. Bu islohotlar va
yangilanishlarga bo’lgan ehtiyoj yer resurslarini boshqaruvida axborot texnologiyalari
tizimini ham chetlab o’tmadi. Bu sohada ham yer resurslaridan aniq maqsadlarda, samarali
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foydalanishni tashkil etishda axborot texnologiyalaridan foydalanish rivojlangan
mamlakatlarda o0’z samarasini ko’rsatib bo’lgan shunday ekan respublikamizda yer
resurslaridan  foydalanishda axborot texnologiyalarini salmogini ortishi  yuqori
ko’rsatgichlarga erishishimizga olib keladi[ 1].

Yer resurslarini boshgarishda ragamli texnologiyalardan foydalanish nafagat uning
samaradorligini oshishga olib kelmasdan uni sifatli monitoring taxlilini olib borishda
muhum ahamiyat kasb etadi. Yer munosabatlarini boshqgarish—barcha ijtimoiy
munosabatlarni gamrab oladi. Munosabatlar ijtimoiylikdan igtisodiy, huquqgiy, ekologik va
boshqgarishning boshga turlarini ham o’z ichiga oladi. Hozirgi kunda O’zbekiston
jamoatchiligi va igtisodiyot sohasining olimlari o’rtasida yer munosabatlarini rivojlanish
mexanizmlari to’g’risidagi bahslar kengaymoqda. Fikrimizcha, yer munosabatlarini
boshqgarish — bu davlatning va jamiyatning yer resurslarini boshgarishga muntazam va
muayyan maqgsadga qaratilgan ta’sir ko’rsatishdir.

Bunday ta’sir ko’rsatish mamlakatning yer resurslaridan samarali foydalanishni
ta’minlash maqsadida obyektiv qonunlarni bilishga va ularni hayotga tatbiq etishga undaydi.
Yer resurslarini boshgarish tarkibiga quyidagilarni kiritishi kerak: yerdan foydalanish
ustidan nazorat qilish, tashkillashtirish, tartibga solish, rejalashtirish. Yer resurslarini
boshqarish tizimining asosini obyekt, subyekt, predmet, magsad, vazifalar va boshgarish
funksiyasi tashkil etadi[2].

Yer resurslarini boshgarishning magsadi, mohiyati va vazifasini mustaqil
O’zbekiston jamiyatining bugungi kundagi ijtimoiy, iqtisodiy va siyosiy harakati belgilab
beradi. Boshgarish obyekti O’zbekiston Respublikasining yer fondidir, uning subyektlari
ma’muriy-hududiy birliklar, ma’muriy tumanlar, shaharlar, yerga egalik qilishning ayrim
yer mulklari, huqugiy magomdan foydalanish tavsifi bo’yicha yerdan foydalanishning
farglanadigan, shuningdek yerdan foydalanishga kirmaydigan (umumiy foydalanish yerlari)
yer uchastkalaridir. Yer resurslarini boshqarish bo’yicha ijro — farmoyish berish organlari
faoliyatining  mazmuni  yer  resurslaridan  foydalanishni  reja-lashtirish ~ va
bashoratlashtirishdan iborat. Yerlarni gayta tagsimlash va yerlardan foydalanish, yerga
egalik qilishning tartibi va me’yorini belgilash, yerlarni muhofaza qilish va yerdan
foydalanganligi uchun faoliyatini nazorat qilishni tekshirish va tezkor — farmoyish
berishdir[3].

Yer resurslarini boshqarish tizimida o’tadigan jarayonlar asosini uzluksiz axborot
almashinuvi tashkil etadi va bunda axborot telekommunikatsiyalarining tutgan o’rni
beqiyosdir. Bu almashinuvni ta’minlaydigan vosita yer kadastri hamda yer monitoring tog’ri
tashkil gilinganligi hisoblanadi.

Boshgarish jarayonida axborotlar o Zzlarining vazifasi bo‘yicha quyidagilarga
tagsimlanadi:
" xabardor gilishga (gabul gilinadigan garorlarni asoslash uchun foydalaniladi);
- muhim boshgaruv garorlarini chigarishga;
- resurslardan samarali foydalanishda tahlillarni amalga oshirishga;
- boshgarish jarayoni shakllanadi va subyektga ijro etish va foydalanish uchun yetkaziladi.

Axborotlarni to’plash, ishlov berish va ularning tahlili yaxlit boshqarish tizimining
mobhiyatini belgilaydi. Shuning uchun axbo-rotlarni boshgarish komponentlarini aniglashda
ularning ma’muriy hududiy darajalarida o’zaro aloqadorligi ham muhimdir Axborotlarning
manbai yer kadastri xizmati va boshga idoralar, shuningdek hokimiyat ijro organlarining
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materiallari bo’lishi mumkin: kartografik, material, hisobotlar, kitoblar va gaydnomalar,
kataloglar, referatlar, ekspertlar ma’lumotlari, qomuslar, boshqa tekshiruv hamda tahlil
materiallari. Boshgarish tizimining ishlab chigarish va yaratish jarayoniga uning obyekti va
predmetidan tashgari boshgaruvning maqsadi va vazifalari ham ta’sir ko’rsatadi. Shu bilan
birga obyekt va predmet ko’p yillik o’tmish davrida yaratiladi. Maqsad va vazifalar esa
jamiyat tomonidan gisga muddatda shakllantiriladi. Birinchi va ikkinchi guruhlar o’rtasida
yetarlicha o’zaro aloga mavjud. Chunonchi, magsad va vazifa boshgarishning predmeti va
obyekti holatini hisobga olish bilan shakllanadi. Shakllanib bo’lingan magsad va vazifa esa
ularni realizatsiya qilish paytida boshgarishning predmeti va obyektini shakllantiradi.

Yer resurslarini boshgarishning magsadi — jamiyatning mujassamlashgan ehtiyojini
ifodalashdir. Magsad yer resurslari xususiyatlaridan foydalanish asosida qondirilish holatini
kelajagi va ulardan foyda-lanish jarayonini aks ettiradi. Yerdan foydalanishning o’zi bu yer
resurslariga ayrim subyektlar yoki jamiyatning bevosita ta’sir ko’rsa-tishidir. Shu bilan
birga har qanday ta’sir ko’rsatuvchi yerning aniq xususiyatini iste’mol qilish bilan pisanda
gilingan ma’lum maqgsadga ega. Jamiyat alohida subyektlar maqsadini ularning
ommaviyligi va xilma-xilligi sababli to’la nazorat gilishga qodir emas. Shuning uchun bu
jarayonlarni boshgarishda yerdan foydalanishning umumiy goida va chegaralarni
o’rnatilishini talab qiladi. Bunday chegaralar foydalanish chegaralash va foydalanish
tizimini o’rnatish asosida yaratiladi. Bunday holat yerdan foydalanishning har ganday holati
uchun xosdir va yer resurslarini barcha xilma-xil tizimlari uchun umumiy bo’lib
hisoblanadi[4].

Tabiiy muhitning ahamiyati tarkibiy gismi — yer resurslaridir. U hududi, iglimi,
relyefi, tuproglarining sifati, gidrologik sharoiti, o’simliklari va boshqa belgilari bilan
tavsiflanadi, xalg xo’jaligi obyektlarini va aholini joylashtirish uchun kenglik asos, qishloq
va o’rmon xo’jaliklarida asosiy ishlab chiqarish vositasi bo’lib xizmat qiladi. Yer
resurslaridan foydalanish suv manbaalariga, gazilma boyliklar zaxirasiga, havo basseyniga,
o’simlik va hayvonot dunyosiga to’g’ridan-to’g’ri ta’sir etadi. Keyingi yillarda
mamlakatimizda yer va suv munosabatlarini takomillashtirish, qishloq xo’jaligiga
mo’ljallangan yer maydonlarini magbullashtirish va ularni ajratishning soddalashtirilgan
tartibini qo’llash, yer-suv resurslaridan foydalanishda zamonaviy bozor mexanizmlari,
innovatsion va resurs tejovchi texnologiyalarni joriy qilish, past hosilli paxta va g’alla
maydonlarini gisqgartirish hisobiga yuqgori daromadli, eksportbop mahsulotlar yetishtirish
bo’yicha tizimli choralar amalga oshirilmoqda. Muammo shundaki mamlakatimiz
miqiyosida yer resurslaridan foydalanish tzimli yondoshuvlar bo’lmagan, shu sababli uning
samarali tahlil gishda bir gancha muammolarga duch kelishimiz mumkin. Shunday ekan
eng birinchi navbatda yagona ma’lumotlar bazasini tashkiliy tuzilamsini ishlab chiqish
lozim bo’ladi. Axborot texnologiyalari rivojangani sayin uni turli soxalarda qo’llanilishi
ortib bormoqda, shu masalani yer tuzilmalari yagona ma’lumotlar bazasi bilan bog’lagan
holda sun’iy intellektga asoslangan yagona tizimga birlashtirish zarurati keltirib chiqiaradi.

Respublikamizda yer resurslaridan foydalanish samaradorligini oshirish uchun
asosan yagona tizimga birlashtirilgan ma’lumotlar bazasini ishlab chiqish va muayyan
qoidalar ko’ra taklif beradigan boshqaruv qarorlarini qabul qilishga ko’maklashadigan
dasturiy tizimga birlashtirish, yer tarkibiga ko’ra undan samarali foydalanishni ko’rsatib
beradigan sun’iy intelektga asoslangan tizim yaratish eng asosiy o’rinni egallaydi. Yerlaring
tarkibi uning suv resurslari bilan ta’minlanganligi va iqlim sharoitidan kelib chiqib undan
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foydalanishni ganday foydalanishni taklif giladigan tizimli dasturiy ta’minot ishlab chiqish
muhim ahamiayat kasb etadi.

Foydalanilgan adabiyotlar:

1. "Ragamli O'zbekiston - 2030" strategiyasi davlat dasturi.

2. O’zbekiston Respublikasi qonun hujjatlari to’plami.Toshkent, O’zbekiston, 2014
yil.

3. O’zbekiston Respublikasi Vazirlar Mahkamasining 26.04.2019 yildagi 357-sonli
«Qishloq xo’jaligi korxonalari tomonidan yetishtirilgan boshoqli don ekinlari hosildorligi
va yalpi hosilini aniqlash tartibi to’g’risidagi nizomni tasdiqlash haqida»gi qarori.

4. O’zbekiston Respublikasi Prezidentining 2018 yil 12 fevraldagi 5209- son
«O’zbekiston Respublikasida kosmik tadqiqotlar va texnologiyalarni rivojlantirish chora-
tadbirlari to’g’risida»gi Farmoyishi.

5. O’zbekiston Respublikasining Qonuni “Davlat yer kadastri to’g’risida”. Toshkent,
1998 yil.

FEYSTEL TARMOG‘I VA UNGA ASOSIDA QURILGAN SHIFRLASH
ALGORITMLARI TAHLILI

J.R.Abdurazzoqov - tayanch doktorant, Raqamli texnologiyalar va sun’iy intellektni
rivojlantirish ilmiy tadqiqot instituti.

Annotatsiya: Mazkur tadqiqoz ishida axborot xavfsizligini ta’'minlashda ishlatiladigan
kriptografik himoya usullari, ularning ishonchliligi hamda mazkur tizmlarga qo ‘yiladigan
talablar haqida ma’lumot berilgan. Bunda kriptografik tizimlarning bardoshliligi Shennon
kriptografik tizimlari, Faystel tarmog‘i xossalari va turlari misolida tahlil gilingan. Feystel
tarmog'ining ko'pgina simmetrik blokli shifrlash algoritmlarida uchraydi. Bu kriptoalgoritmlarga
misol gilib DES, GOST 28147-89, kabi standart algoritmlar hagida ma 'lumot berilgan.

Tayanch so‘zlar: kriptografiya, tizm xavfsizligi, kriptografik algoritmlar, Shenon
kriptotizmlari, Faystel tarmog ‘i, DES shirflash algoritmi, GOST 28147-89

Annomayusn: B smom ucciedosanuu npeocmasieHa UHopmayus 0 Memooax
Kpunmozpaguuecko  3auumvl,  UCNOIb3YeMblX 0Nl obecneuenus  UHGOPMAYUOHHOU
bezonacnocmu, ux HaoexcHocmu u mpebo8aHUAX K OMuM cucmemam. Ycmouuueocms
KpUnmozpaguueckux cucmem aHaiusupyemcs ¢ UCnob308aHuemM Kpunmozspaguieckux cucmem
Ulennona, ceovicme u munos cemu Deticmens. Mnoeue cummempuunsie 010ku cemu Peticmens
e6cmpeyaromcs 6 aneopummax wiugposanus. Ilpumepamu smux Kpunmoaicopummos AenAI0mcs
cmanoapmuule aneopummot, maxue kak DES, FTOCT 28147-89.

Knrwoueewvie cnosa: rpunmocpagus, OezonacHocms cucmemsl, Kpunmozpaguueckue
aneopummol, kpunmocucmemwvl Lllenon, cemv Daticmen, aneopumm wupposanus DES, TOCT
28147-89

Abstract: This study provides information about the cryptographic protection methods
used to ensure information security, their reliability and requirements for these systems. The
stability of cryptographic systems is analyzed using Shannon cryptographic systems, Feistel
network properties and types. Many symmetric Feistel network blocks are found in encryption
algorithms. Examples of these cryptographic algorithms are standard algorithms such as DES,
GOST 28147-89.

Keywords: cryptography, system security, cryptographic algorithms, Shannon
cryptosystems, Feistel network, DES encryption algorithm, GOST 28147-89

Axborot asrida elektron ko‘rinishdagi ma’lumotlarni hajmi kundan kun ortmoqda, bu esa

uni saglash bilan bog‘liq bo‘lgan muammolar hajmining ham ortishiga olib keladi. Ushbu

61



muammolarni hal qgilishda mavjud bo‘lgan usullar esa, kundan-kunga yangilanmoqda. Mazkur
axborotlarning xavfsizligini ta’minlash shu vaqtgacha foydalanilayotgan usullardan biri bu —
kriptografik himoya usullari hisoblanmoqda. Kriptografik himoya usullari o‘zining ishonchliligi,
samaradorligi va foydalanish darajasi gamrovi kengligi bilan boshga usullardan farg giladi.
Hozirda axborot xavfsizligini ta’minlashning har bir jabhasida kriptografik usullardan foydalanilib
mazkur usullarga bir qator talablar qo‘yilmoqda.

Ma’lumotlarni kriptografik uslublar bilan muhofazalash jarayonlari algoritmik tillar bilan
maxsus kriptobardoshli algoritmlarni dasturlash orgali yoki maxsus texnik apparatlar yordamida
amalga oshiriladi. Bunda dasturlash uslublari o‘zining qo‘llanilishi jihatidan qulayligi bilan ajralib
turadi. Texnik apparatlardan foydalanish uslublari katta giymatdagi moddiy mablag‘ni talab
qilsada, o‘zining samaradorligi, qulayligi, ishonchliligi va shu kabi xususiyatlari bilan farglanadi.

Kriptografik tizimlar xavfsizligi kriptografik algoritm va foydalanilgan kalit xavfsizligiga
asoslanadi. Zaif kalit foydalanish har ganday bardoshli algoritm va kriptotizim zaifligiga olib
keladi. Shu sababli axborotni himoyalashda mustahkam kalitdan uning bardoshliligini oshiruvchi
eng muhim jarayon hisoblanadi.

Faystel tarmog‘i xossalari va turlari.

1970 yillarning boshlariga kelib elektron axborot almashinuvida ma’lumotlarni himoyalash
magsadida IBM Kkompaniyasi o‘zining dasturlarini ishlab chiqishga kirishdi, jumladan
kriptografiya sohasida ham. O‘sha davrlarda kriptografiya bilan Amerika Qo‘shma Shtatlaridagi
bir qator universitetlar (Stanford, Massachusets) shug‘ullanishardi. IBM kompaniyasi
mutaxassislari universitet mutaxassislarini elektron axborotni himoya qilish uchun usullar
yartishga gizigtirishga harakat gildi. Universitet mutaxassislari harbiy tashkilotlar bilan birgalikda
ishlashga faol harakat gilishardi, chunki kriptografik usullarni amalda qo‘llaydigan tashkilotlar
harbiylar edi.

IBM kompaniyasi bu ishni amalga oshirishda o‘sha davrlarda ancha tanilgan doktor Xorst
Faystelni bu ishlarga bosh qilib qo‘ydi.

Faystel va uning rahbarligidagi IBM Watson Research Lab laboratoriyasida olib borilgan
ishlar natijasida gaytmas akslantirishlar bazasi asosida simmetrik shifrlash algoritmi yaratildi.
Yangi yaratilgan shifrlash algoritmi  Feystel arxitekturasi deb nomlandi. Hozirgi zamon
kriptografiyasida bu termin asosan Feystel tarmogqlari (Feistel’s network) deb yuritiladi.

Teskarisi mavjud bo‘lgan kriptobardoshli kriptografik akslantirishlar hosil qilish juda
murakkab masala. Bundan tashqari teskarisi mavjud bo‘lgan akslantirishlar tadbiqida odatda
samaradorligi past bo‘lgan algoritmlarni o‘z ichiga oladi. Shu sababli Feystel ma’lumotlarni
teskari akslantirish mummosini yechishga emas, balki bunday akslantirishlar umuman
gatnashmagan shifrlash sxemasini topishga harakat gildi.

Ma’lumotlarni shifrlashda mod 2 amalini qo‘llash g‘oyasi klassik shifrlash algoritmlarida,
umuman olganda texnik tadbiqi nuqtai nazaridan oddiy bo‘lgan gammalashtirishda vujudga
kelgan. Bu usulning bardoshliligi tanlangan gammaning xususiyatiga bog‘liq.

Feystel muammoni quyidagicha yechdi. Birinchi, shifrlash algoritmining birinchi
iteratsiyasida shifrlanadigan ma’lumotlar blokining o‘lchami olinadi. Odatda, blok o‘lchami
oldindan belgilangan bo‘lib, shifrlashda bu qiymat o‘zgarmaydi. Yetarlicha kattalikdagi
ma’lumotlar bloki olinib, u ma’lum kattalikdagi bloklarga bo‘linadi, masalan teng 2 ga, keyin
ularning har biri ustida amallar bajariladi. Agar blokning chap yarmi o‘ng yarmiga teng bo‘lsa,
bunday arxitektura balanslashtirilgan Feystel tarmog‘i deb yuritiladi. Agar blok bo‘lingandagi
bo‘laklar teng bo‘lmasa bunday algoritm balanslashtirilmagan Feystel tarmog‘i deb yuritiladi.
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Feystel tarmog*‘i yordamida shifrlash jarayonini quyidagi rasmda kuzatish mumkin bo‘ladi (1-
rasm).

[ )R

1-rasm. Feystel tarmog‘i arxitekturasi
Rasmdagi Li va Rj ma’lumotni ketma-ket akslantirishlarning i - qadamdagi chap va o‘ng
bo‘laklari. Har bir bunday to‘liq qadam shifrlash raundi deb yuritiladi. Shifrlash funksiyasi Fi bilan
belgilangan. (1)
Mazkur bitta raunddagi ma’lumot shifrlanishini matematik modeli tuziladigan bo‘lsa, u holda
quyidagi formula hosil bo‘ladi:

Li+1 = Ri1 (1) N
R,=L®F (Ri ’ ki) Balanslashtirilmagan Feystel

tarmog‘i arxitekturasi oldingisiga
o‘xshash bo‘lib hisoblashlar ham shu usulda amalga oshiriladi. Yagona farqi shundaki,
bloklarga ajratishda bloklar soni bir-biridan farq gilar ekan, F funksiya berilgan blokning
barcha bitlariga bog‘liq bo‘lmasligi mumkin yoki turli raundlarda turlicha bo‘lishi mumkin.

Umuman olganda balanslashtirilmagan Feystel tarmog‘ini umumlashgan Feystel tarmog‘i
sifatida gqarash mumkin. Feystel tarmog‘i asosida qurilgan kriptotizim bardoshliligi, to‘laligicha
bir necha iteratsiyada amalga oshirilgan chizigsiz shifrlash funksiya natijasiga bog‘liq. Shuning
uchun ma’lumot ishonchligini ta’minlash uchun akslantirish raundlar sonini yetarlicha katta
tanlash kerak.

Feystel tarmog‘iga asoslangan ko‘pgina shifrlash algoritmlarida, ishlatiladigan F funksiya
har raundda asosiy shifrlash kalitidan ishlab chiqilgan bitta qism kalitga bog‘liq. Aslini olganda
bu xususiyat algoritmning kriptobardoshliligini oshiradi deb bo‘lmaydi. Quyida mazkur tuzilish
arxitekturasiga ega algoritmlar tahlil etiladi.

Feystel tarmog‘ining qo'llanishi ko'pgina simmetrik blokli shifrlash algoritmlarida
uchraydi. Bu kriptoalgoritmlarga misol gilib FEAL, LOCI, Khufu, Khafre Blowfish, Lucifer,
CAST, shuningdek, DES, GOST 28147-89 kabi standart ko'pgina simmetrik blokli shifrlash
algoritmlarida uchraydi algoritmlarni keltirish mumkin.

GOST 28147-89 shifrlash algoritmi.

Rossiya Federatsiyasida axborotni kriptografik himoyasiga oid shifrlash davlat standarti
sifatida GOST 28147-89 algoritmi joriy etilgan. Bu algoritm maxfiylik darajasi ixtiyoriy bo‘lgan
axborotni hech ganday cheklovsiz shifrlash imkonini beradi. Standart bir-biridan bir muncha farga
ega bo‘lgan 4 ta ishlash tartibiga ega. Bular: oddiy almashtirish, gammalash, teskari bog‘lanishli
gammalash va imitovstavka. GOST 28147-89 shifrlash algoritmida i — raund bajarilish blok-
sxemasi 2-rasmda keltirilgan.
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Oddiy almashtirish — dastlabki ketma-ketlikning 64 bitli bloki ikkita 32 xonali A va V
ikkilik so‘zlarga ajratiladi. A so‘zlar blokning kichik xonalarini, V so‘zlar esa katta xonalarini
tashkil etadi. Bu so‘zlarga soni i=32 bo‘lgan siklik iteratsiya operatori qo‘llaniladi. Blokning
kichik bitlaridagi so‘z kalitning 32 xonali so‘zi bilan mod 232 amali bo‘yicha jamlanadi.

| Lia Ri1 Kalitostini tanlash

| S blok bilan o‘rniga qo‘yish |

v

| Chapga ssiklik siljitish |

Y

Li1 | Ri1
2- rasm. i - raundning bajarilish blok-sxemasi.

Natija har biri 4 bitdan iborat bo‘lgan qismlarga (4 xonali kirish yo‘li vektorlari) ajratiladi. Maxsus
almashtirish uzellari yordamida har bir vektor boshqgasi bilan almashtiriladi. Olingan vektorlar 32
xonali so‘zga birlashtirilib, chap tomonga siklik ravishda siljitiladi va 64 xonali blokdagi boshqa
32 xonali so‘z (birinchi iteratsiyadagi V so‘zi) bilan mod 2 amali bo‘yicha jamlanadi. Birinchi
iteratsiya tugaganidan so‘ng kichik bitlar o‘rnida V so‘z joylanadi, chap tomonda esa A so‘z
joylanadi. Keyingi iteratsiyalarda so‘zlar ustidagi amallar takrorlanadi.
Har bir iteratsiyada kalitlar quyidagi qoidaga binoan tanlanadi:

(i-1) mod 8, 1< i < 24 bo‘lganda,

ki = 32 -1, i > 25 bo‘lganda,
0, i = 32 bo‘lganda.

Gammalash — dastlabki bitlarning ketma-ketligi gammaning bitlari ketma-ketligi bilan
mod 2 amali bo‘yicha jamlanadi. Gamma oddiy almashtirish tartibiga ko‘ra hosil qilinadi.
Gammani shakllantirishda ikkita maxsus doimiylardan hamda 64 xonali ikkilik ketma-ketlik
sinxropisilkadan foydalaniladi. Axborotni fagat sinxroposilka borligida deshifrlash mumkin.
Sinxroposilka maxfiy bo‘lmaydi va ochiq holda kompyuter xotirasida saqlanishi yoki aloqa kanali
orgali uzatilishi mumkin.

Teskari bog‘lanishli gammalash — jarayon gammalash holatidan fagat shifrlashni birinchi
gadamidagi harakatlar bilan farglanadi.

Imitovstavka — dastlabki axborotni va maxfiy kalitni o‘zgartirish funksiyasi hisoblanadi.
U k bit uzunlikdagi ikkilik ketma-ketlikdan iborat bo‘lib, k ning giymati noto‘g‘ri axborotning
zo‘rlab Kkiritilish ehtimolligi Pz bilan Pz = 1/2 munosabat orgali bog‘langan.

Imitovstavkani shakllantirish metodi quyidagi bosgichlar ketma-ketligidan iborat. Ochiq
ma’lumot 64 bitli T(i) (i=1,2,3,....m) bloklarga ajratiladi, bu yerda m — shifrlanuvchi ma’lumot
hajmi orgali aniglanadi. Birinchi blok T(1) oddiy almashtirish metodining birinchi 16
iteratsiyalariga binoan o‘zgartiriladi. Kalit sifatida dastlabki ma’lumot shifrlanishida ishlatiladigan
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kalit olinadi. Olingan 64 bitli ikkilik so‘z ikkinchi blok T(2) bilan mod 2 bo‘yicha qo‘shiladi. T(1)
blok ustida qanday iteratsion o‘zgartirishlar bajarilgan bo‘lsa, jamlash natijasi ustida ham shunday
o‘zgartirishlar amalga oshiriladi va oxirida T(3) blok bilan mod 2 bo‘yicha qo‘shiladi. Bunday
harakatlar dastlabki ma’lumotning (m-1) bloki bo‘yicha takrorlanadi. Agar oxirgi T(m) blok to‘liq
bo‘lmasa, u 64 xonagacha nollar bilan to‘ldiriladi. Bu blok T(m-1) blok ishlanish natijasi bilan
mod 2 bo‘yicha yo‘shiladi va oddiy almashtirish metodining birinchi 16 iteratsiyalari bo‘yicha
o‘zgartiriladi. Hosil bo‘lgan 64 xonali blokdan k bit uzunlikdagi so‘z ajratib olinadi va bu so‘z
imitovstavka hisoblanadi.

Imitovstavka shifrlangan ma’lumotning oxiriga joylashtiriladi. Bu ma’lumot olingandan
so‘ng, u deshifrlanadi. Deshifrlangan ma’ulmot bo‘yicha imitovstavka aniglanadi va olingani bilan
tagqoslanadi. Agar imitovstavkalar mos kelmasa, deshfrlangan ma’lumot noto‘g‘ri deb
hisoblanadi.

Ushbu shifrlash standarti uskuna yoki dastur shakllarida tadbiq etilishi mumkin.

Dastur sifatida amalga oshirish barcha kriptografik metodlar formalligi va chekli algoritm
protsedurasi ko rinishida ifodalanishi mumkinligiga asoslanadi. Uskuna sifatida amalga oshirishda
barcha shifrlash va deshifrlash protseduralari maxsus elektron sxemalar yordamida bajariladi.
Himoyani amalga oshirishning dasturiy metodi ustunligi shifrlash algoritmlarini tez o‘gartirish
imkoni mavjudligidir. Ularning kamchiligi esa uskuna vositalariga nisbatan ishlash tezligining
ancha kichikligi (tahminan 10 baravar). Uskunali amalga oshirishda esa shifrlash algoritmini
o‘zgatirish uskunaning o‘zini almashtirish deganidir, ya’ni bu bizga qimmatga tushishini
anglatadi.

Xulosa qilib aytganda ma’lumotlarni kriptografik uslublar algoritmik tillar bilan maxsus
kriptobardoshli algoritmlardan samarali qo‘llanilib kelanayotgan Faystel tarmog‘i hisoblanmoqda.
Feystel tarmog‘i FEAL, LOCI, Khufu, Khafre Blowfish, Lucifer, CAST, shuningdek, DES, GOST
28147-89 kabi ko'pgina simmetrik blokli shifrlash algoritmlarida qo‘llanilmoqda. Rossiya
Federatsiyasi va boshga davlatlarda axborotni kriptografik himoyasiga oid shifrlash davlat
standartlarini ishlab chigishda ham Faystel tarmog‘idan samarali foydalanilgan. Bu esa Feystel
tarmog’iga asoslangan kriptotahlil usullarini ishlab chiqish uchun asos bo‘lib xizmat qiladi.
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ISHLAB CHIQARISHNI TASHKIL ETISHDA OPTIMAL REJA VA DAROMAD
UCHUN DASTURIY TA’MINOTLAR YARATISH

B.Hamidov, S.Axatqulov, R.Tilavov
Samargand davlat universiteti

Annotatsiya. Ushbu ishda iqtisodiy masalalardan biri bo’lgan “Ishlab chigarishni tashkil etishda
optimal reja va daromad olish” masalasini yechish uchun Java va PHP dasturlash tillari yordamida sodda
interfeysga ega bo’lgan ilovalar yaratilgan.

Kalit so’zlar: chizigli dasturlash masalasi, simpleks usuli, dasturiy ta’minot

Annomayusa. B nanHoi paboTe Il pemIeHUs OTHOW M3 SKOHOMHYECKHX 3a1ad “ONTUMaTbHOE
TUTAaHAPOBaHWE W TIOJy4YeHHE MPUOBLIH MPH OPTaHWU3aIliU ITPOU3BOJCTBA’ OBUIH CO3/IaHBI IPHUIIOKEHHS C
NpOCTHIM UHTEpdelicoM Ha sS3bIKax nporpammupoBanus Java u PHP.

Knrwouesnvie cnosa: 3adaua nuneino20 npocpamMmuposans, CUMNIEKCHbII MEmMOo0, NPOepAMMHOe
obecneuerue

Abstract. In this paper, applications with a simple interface in the Java and PHP programming
languages were created to solve one of the economic problems “optimal planning and profit making in the
organization of production”.

Keywords: linear programming problem, simplex method, applications

1. Ishlab chigarishni tashkil gilish va rejalashtirish masalasi
Ishlab chiqarish masalalari hayotiy masalalar bo’lib, bu masalalarni yechish nazariy jihatdan ko’plab
olimlar tomonidan o’rganilgan va ularning natijalari ushbu adabyotlarda keltirilgan (qarang: [1], [3], [4],
[5]). Bu masalalar uchun turli modellar yaratilgan va ularni yechish uchun bir gancha usullar keltirilgan.
Masalan: ishlab chigarishni tashkil etish, rejalashtirish va samarali daromadga ega bo’lish uchun soddaroq
masalalarning matematik modeli chiziqli dasturlash masalasiga, murakkabroq masalalar, ya’ni ko’p
tarmogqli, takrorlanuvchi va boshqga ko’plab parametrga ega bo’lgan masalalarning matematik modellari
dinamik dasturlash, gavarig dasturlash va boshqga dasturlash masalalariga keltiriladi. Ishlab chigarishni
rejalashtirish va samarali daromad olish masalasining qo’yilishi [3] da keltirilgan. Bu chizigli dasturlash
masalasi bo’lib, uni yechishning bir necha usullari mavjud. Bular: simpleks, ikki yoqli simpleks, grafik
usullari [1], [2], [3], [5] va boshga usullardir.
Mazkur ishda chizigli dasturlash masalasini simpleks usulida yechish uchun yaratilgan dasturiy
vositalar va undan foydalanish bo’yicha tavsiyalar berilgan.
2. Dasturiy ta’minotdan foydalanuvchilar uchun ko’rsatma
Dasturiy ta’minotni yaratishda [6], [7] adabiyotlardan hamda internet tarmog’idan foydalanilgan.
Foydalanuvchilar uchun ko’rsatmalar dasturiy ta’minot asosiy oynasida keltirilgan. Dasturiy taminotning
asosiy oynasi quyidagicha:
| %) Simplex usilidan foydalanib chizigli dasturlash masalsini yechish ==

O'zgaruvchilar sonini kiritish:
O'zgaruvchilar bular X1, X2, ..., ¥XN; bu yerda N o'zgaruvchilar soni.

O'zgaruvchilar soni:

Magsad funksiyasini Kiritish: Masalan: 3X1 + 4X2 - 8X3

v-|

Ceklanma Kiritish:
Cheklanmalar ham magsad funksiyasi kabi Kiritiladi, ya'mi 3X1 + 4X2 - 8X3.
Yangi cheklanma Kiritish uchun + tugma orqgali satr go'shiladi, - tugma orgali satr o'chiriladi.

[E -]
| [[=][=]—]
| |[=]=]—]
[ ==l

1-rasm. Dasturiy ta 'minotning asosiy oynasi.
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Dasturiy taminotni yaratishda barcha o’zgaruvchilar nomanfiy deb qaralgan va shuning
uchun o’zgaruvchilarga o’zlariga qo’yilgan nomanfiylik shartlarini Kiritish shart emas.
Ushbu sodda masalani dasturiy ta’minot yordamida yechamiz.
Max: Y=3X1+5X2
X1+2X2<=2000
X1+X2<=1500
X2<=600
X1>=0, X2>=0.

| £ Simplex usilidan foydalanib chizigli dasturlash masalsini yechish EI@

O'zgaruvchilar sonini Kiritish:
O'zgaruvchilar bular X1, X2, ..., XN; bu yerda N o'zgaruvchilar soni.

O'zgaruvchilar soni: |2

Maqsad funksiyasini Kiritish: Masalan: 3X1 + 4X2 - 8X3

Y= [3x1+5x2

Ceklanma Kkiritish:
Cheklanmalar ham magsad funksiyasi kabi Kiritiladi, ya'ni 3X1 + 4X2 - 8X3.
Yangi cheklanma Kiritish uchun + tugma orqali satr go'shiladi, - tugma orgali satr o'chiriladi.

I
[x1+2x2 | 2000
[x1+x2 | 1500
x2 | 60|

2-rasm. Dasturiy ta 'minotning masala kiritilgan oynasi.

Topilgan yechim @
.@ *1*= 1000
X2*=500
Y*= 5500
A In Y X X2 51 52 53 M
Y 0 1 0 0 2 1 0 5500
X1 1 0 1 0 -1 2 0 1000
53 2 0 0 0 -1 1 1 100
X2 3 0 0 1 1 -1 0 500

3-rasm. Masalaning yechimi keltirilgan oyna

Oynaning (3-rasm) yuqori chap burchagida keltirilgan natijalar masalaning yechimi
hisoblanadi, ular har bir o’zgaruvchilarga va maqgsad funksiyasiga “*” belgisini qo’shib
belgilangan. Oynadagi jadval esa simpleks usinining oxirgi iteratsiyasi bo’lib, bu jadvalning
birinchi satridagi belgilashlar quyidagicha: AO’-Asosiy O’zgaruvchilar, In-Index, S1, S2, S3 S4
lar simpleks usuliga ko’ra qo’shimcha o’zgaruvchilar hisoblanadi, N-Natija. Oxirigi ustunda
natijalar keltirilgan qiymati nolga teng bo’lgan natijalar ustunda keltirilmaydi.

Demak, dasturga ko’ra masalaning yechimi quyidagiga teng ekan:

X1*=1000

X2*=500

Y*=5500
Endi xuddi shu masalani PHP tilida yozilgan dasturda tekshirib ko’ramiz:
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Noma'lumlar soni

2

Tenglamalar soni

3

e
-

\

4-rasm. Masalaning o zgaruvchilari va tenglamalari sonini kiritish

Masalaning berilishi

X1 + 2X3 == 2000
X1 + X2 <= 1500
X2 == 600

3% + 5%z = MAX

Dastlabki Simplex jadval

1-iteratsiya

S1
52
X2

Fix)

2-iteratsiya

X1
52
X2

Fix)

J3-iteratsiya

X1
53

Fix)

X1

b o =l a

6-rasm. Simpleks jadval yordamida masalaning yechimini olish

600

|1 Fa +|2 |:-{2 <=
|1 };(1 +|1 |x2 <=
0 =1 +|1 X2 ==
X == 0, i=1.2
Fx)=13 [x1 +]9

Hisoblash

5-rasm. Tenglamalar sistemasi koeffitsiyentlarini kiritish

s = = = &K b= = N

s = = = XK

X2
0
0
1
0

R R

§1

2 e e =

51

w o= L =

§1

4
4
1
2
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X2

(T — I Y}

2
1
E
1

= MAX

2 = o o

83

m o= Lo

S3

Lol o &

83

0
1
0
0

2000
1500
600

800

900

600
3000

800

100

600
5400

1000
100
500

5500



Xulosa. Ishda olingan natijalar amaliy-uslubiy xarakterga ega bo’lib, ishlab chiqarishni
optimal rejalashtirish va daromad olish masalasini yechishga mo’ljallangan dasturiy ta’minotlar
yaratilgan. Bu dasturiy ta’minotning birinchisi Java dasturlash tilida, ikkinchisi PHP dasturlash
tilida yaratilgan bo’lib, u vizuallashgan qulay interfeysga ega. Bu ilovadan nafaqat optimal reja va
daromad olish masalalarini yechishda, balki matematik modeli chizigli dasturlash masalasiga
keluvchi har ganday iqgtisodiy masalalarni yechishda foydalanish mumkin. Bu ilova LINDO,
LPSolve kabi standartlashgan dasturlar bilan taggoslangan; bir xil masalalar bu ilovalardan
foydalanib yechilganda bir xil natijalar olingan.
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Annotation. This study is currently studying cloud technologies and their effectiveness. The
development of cloud technologies and their types are also studied.

All three types of cloud services are interconnected and integrated. In addition to the
different ways of providing services, there are several options for deploying cloud systems:

A private cloud is used to provide services within a single company that is a customer and a
service provider. This is an opportunity for the company to implement a "cloud concept™ when
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creating for itself within the organization. The first implementation eliminates one of the most
important issues that private cloud clients face when familiarizing themselves with this concept -
data protection in terms of information security [1]. Because the cloud is limited by the company
itself, this problem can be solved by standard available methods. For the private cloud is
characterized by a decrease in the cost of equipment due to inefficient or inefficient use of
resources. Also, reduce the cost of purchasing equipment by reducing logistics (we do not think
about which servers, in what configuration, what production capacity, how much space should be
allocated each time, etc.).

\

Mixed (hybrid) cloud - the above two deployment models are used
together.

The Internet has become an integral part of people's lives, and new opportunities have
emerged to help them perform a variety of tasks on a regular basis. Innovation is cloud
technologies that can be used in a variety of areas: education, medicine, logistics, and more [2, 3,
4].

Let's start with the definition, because cloud technologies allow the user to access data
without installing software on the device, because all the support is provided by servers. It is
important to know that such services can be free or paid, and it all depends on the request [5, 6] .
To understand what the use of cloud technologies means, you need to understand how they differ
from ordinary conditions:

e
2

® For example, receive an e-mail when
the e-mail client is installed on the
computer and all data is stored on
the hard disk. In this case, the user
decides what to do with the files.

e If we are talking about the mail that
we use through the browser, then it
is already a technology. It is clear
that if there is a problem with the
server, then mail access will be lost.

The advantages of the technology are:
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v You don't have to buy expensive computers and accessories to store data, because
everything is stored "in the cloud";

v Computer performance is improved, because in office work and other areas, cloud
technologies remotely control applications, so there is a lot of free space on the computer;

v Maintenance problems decrease each year as the number of physical servers
decreases and the software is constantly updated:;

v The purchase price of the program is reduced, because the program needs to be
purchased only once for the "cloud"”, and that's all, and sometimes you can even order it for rent;

v Cloud technologies do not have restrictions on the amount of data stored. In most
cases, the volume of such services is in the millions of gigabytes;

v Programs are updated automatically, so there is no need to follow them, as in
downloaded programs;

v "Cloud" can be used in any operating system, as access to applications is carried
out through web browsers;

v New cloud technologies always give you access to documents, because the main
thing is the availability of the Internet;

v Good security and protection against data loss, because the sent data is
automatically saved and copies are sent to backup servers.
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TEJEKOMMYHHUKAIIUA TAPMOK TYTI'YHJIIAPUHHU OIITUMAJI
JKOUJIAIITUPHUII ME3OHJIAPUHHU TAJABUK KWJIAII AJITOPUTMHA

Kapumos Illep300 Codupiconosuu®, Maxmyooe Aooynnarxcon Azamorcon yenu?
Myxammaoa an-Xopazmuii nomudazu TATY Hypagwon ¢unuanu PhD, oouenm *,
Myxammaoa an-Xopazmuii nomuoazu TATY @apzona unuanu, mazucmp?

Annomayua: by2yneu kynoa menekomMmyHuUKayus mapmoxiapuoa MaviyMomiap y3amuul
AHCAPAEHUOA MAPMOK, MYSYHIAPUHUHS ONMUMATL HCOUNAUWMUPULL MYXUM AXAMUSM KAcO 5maou.
Ywoby easzugpanapnu euuwoa menekoOMMyHUKAYUS MAPMOKIAPUOA MYSYHIAPHU ONMUMA
ACOUNAUIMUPULL MEZOHTIAPUHY MAOOUK, KUTULL ATOPUMMU UULIAO YUKULSAH.

Aunomauyun: Ha cecoouswmnwili O0eHb 6 npoyecce nepeoayu  OAHHBIX 8
MeNeKOMMYHUKAYUOHHBIX cemsix DObuioe 3HaueHue umeem onmuMaibHoe nepemeujenue y3ios
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cemu. ﬂﬂﬂ PEeULEeHUA omux 3a0ay pa3pa60maH ajeopumm peaiusayuu Kpumepuee onmumailbHoco
nepemewerusl y3i06 6 meileKOMMYHUKAUUOHHBIX CEMAX.

Annotation: Today, in the process of data transmission in telecommunication networks,
the optimal movement of network nodes is of great importance. To solve these problems, an
algorithm for implementing the criteria for the optimal movement of nodes in telecommunication
networks has been developed.

Taxnu¢ KuIMHTaH aJrOpUTMIIAPHUHT KYIJJIall caMapafopiUTvHU TaxJIWI KWIHII YY9yH
TEJIEKOMMYHUKALUs TapMOK TYT'YHJIApPUHU ONTUMAJl >KOMJIAIITUPUIIHUHT MMMTALUOH MOJEIH
unutad yukuirad[1].

ByHuHT yuyH Kylingaruiaap JacTiadKyu MablyMOT/Iap XUCOOJaHaaU:

— TEJIEKOMMYHHUKAIMsI TADMOFUTA yJIAHUIIJIaH aBBajl TYT'YHIApHUHT OaHAJIUIH;

— MabJIyMOTJIap OKUMHHM Yy3aTHILJa CTAHIUSHUHT XapaKkaTjiapy;

— TAPMOK IPOTOKOJUIAPUHUHT U PEXKUMH;

— Hyxkonran €xku Oy3WIraH MabJIyMOTJIADHM TaKpOpaH Y3aTHULI (Takpop Y3aTULIHUHT
YypTaya KEUWKHILY Ba y3aTHUIL DXTUMOJUIUIH).

— MabmymoTiap OKMMH KEWHHTH TYT'YHTa y3aTHII yYyH KeMHO TYIITaH BaKTAa CTaHIIUS
YHHU SMUTHO KYpuO, TYTYHHU OaHUTUTUHHA aHUKJTAHIH;

— Arap TyryH 0y 6yica (0ana 6ynmaca), cTaHIIUs MabIyMOTIIAPHH p SXTUMOJLUTUK OUlaH
y3ataau, 0=1-p 3XTUMOJUIMK OMJIaH 3ca y3aTHIL KeHHHIY BaKT CJIOTHIa KOJAUPHIAIH.

— HapGatnaru BakT cinotuza (arap y3aTHil KOJIAUPUITaH Oyiica) MabIyMOTJIAPHU y3aTHII
€KUM KeMHMHTU CIOTHHU KYTHUII MOC paBUIILJia P Ba ( 3XTUMOJUIMK OunaH coqup Oynaau. by xapaéu
MabJIyMOTJIap OKUMHU y3aTUITYHYA JJABOM 3TaIH.

— Arap TapMmok Oanpa Oyinca €ku KoOIM3MA conup OVyiica, CTaHUUS HUXTUEPUHA BAKT
OpaJIMFUHU KyTaJau Ba AJITOPUTMHU TaKpOpJaian.

— V3aTUIIHUHT KEHHHTH TE3KOPJIUTH, KOJUIM3MSAJIAp MUKIOPH, MAabIyMOTJIIApHU KaOyi
KWJIMIIA BaKT OYHKnya KEUNKUIIH, TAPMOKAArH (aoj CTaHIUIIAP COHU CTAaTUCTUKACH CaKJIaHAIH.

Arap xaToNuKIU OUTiIap coHu (W) Ty3aTuiIagurad OuTiap coHura (¢) TeHr Oyica, y Xonaa
XaTOJUKJIApHU TYFPUIAH-TYFPU Ty3aTUII YCyiau €EpaaMuaa  XaTONMKIM KaOyn KWJIMHTaH
MabJIyMTIApHU Ty3aTULI aMmajira OLIMPWIAAM Ba JaTarpaMMaHMHT TYFPWINTH KaiTa
TUKJIaHTaHuaH keinH [P tamnabd rodopunanu|2].

Takpopan y3aTunuiap COHM pyxcaT ATWIraH KUKWMaTAaH OLITaHJa MablyMOTIApHU
y3aTuiira ypuHuil MyBaddaxkusaTcu3 (KaApHU HYKOTHII) TaH OJMHAAM. MabiiyMOTIapHU
TAaKpOpaH y3aTHIa OyTYH alrOpUTM SHT OOLIWAAH TakpopjaHagu. Arap MabIyMOTIap TYFpu
KaOyn KwiumHran Oyinca, yiekuH xkyHatuiaran ACK tacaukiam XKyHaTyBYM TYT'yH TOMOHHJIaH
KaOys KMWJIMHMaras 6yiica, ®yHaTyBYM MabJIyMOTIap HYKOTHITAH Ba TACAUKIIAIIHA KYTHII BaKTH
Tyramu OWjaH MabIyMOTIapHU TakpopaH xyHaTtamu[3]. TapMmokman QoigamaHuil MabiyM
YEKJIOBIADHW KHUTHUpaIu: arap TapMOKJIa CHUTHal MaBxyJd Oynca, y Xojja CTaHIMA
MabJIyMOTJIapHU y3aTMaiM;, CTaHUMANAp YypTacuia YJIaHWIUIAp aMaira OIIMpHIAETraHia
KOJUTM3USUIAp COAUp OYIMIIM MYMKUH, YIAPHUHT HaTWXacuja yJaHWII Y3WIaad Ba TaKpopaH
yIaHHII 3apypaTH TyFuiiaau(l-pacm).
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Vnanumnu MyBad(akusaTaM amanra OMIMPUII YYyH ajloKa YpHATHILNra YPUHUILIAPHU
amalra OIIMPUII OPKaJM KYI COHJIM CeaHciap Mojaeuamrtupuianu.lcranran BakT ciaoTuaa
UXTUEPUN KEUMKHUILIAp OWJIaH CHTHAJIHU TapKATHINI CTAaHIMJIAp COHM MabJIyM OMp MUKIOpAA
Oynranzia YekJaHraH 4yacToTa AMANA30HUIArd OUp CTAaHIMAHU OOIIKACH OWIIaH yiauu.

CraHuusnap COHH OPTHUILIY OMJIaH KOJUTM3USIAP SXTUMOJUIUTH XaM OpPTaI, Ba HATHXKaJa,
TYTyHJIap OpacHJard MabIyMOTIap Y3aTHUIIHUHT YpTaya Te3MK nacasnu. Tapmoknaru ¢aon
CTaHUUSIAP COHMHMHT OPTHIIM HMHUTALMOH MOJCIUTAIITHPHUIN BaKTHAA KOJUIM3HAJIAp
SXTUMOJUTUTY OPTHIIHM OMsIaH OOFIMK OYNraH KaHAJTHUHT ypTaya TE3MUTHHH Macauimra oiaud
Kenaau. MacanaH, MabIyMOT KaJpiiapy Y3yHJIUTH COHHU 3 Ta CJIOT OWiaH uerapajaHrasaa, $haoiu
CTaHUUsUIap cOHM 3 TaznaH 15 Tara oprca TapMOKKa yIaHHUIIN MyMKHH OYJIraH MpOTOKOJIAPHUHT
MakcHuMaJ KaHall Te3nuru ymymuit xonaa 20-30 % ra nacasiiy Ba MyXUTra yJaaHHUILI KOMAAJIApUHU
KYJIJarad XoJ1a yCTyBOPJIUK TapTUOUAaH KeInb YuKuO MabyMOTIapHU KaiTa TakcCuMiIanu.

Anaouértaap:
[1] Kapumos ULI.C. Iletpum Typu acocuia TEICKOMMYHHKAIMS TApMOFH KaHAll CaTXH
IPOTOKOJIJIAPU CaMapaJIopIUTruHU 0axoJaIlHUHT MOICIUIapy Ba anroputMiapu // Jluccepramnms,
1330., Tomxkent-2021 .
[2] Siddigov 1.X., lzmaylova R.N., Karimov Sh.S. Logic-graphic model of monitoring of
technology statuses of equipment of petrochemical // “International journal of advanced research
in science engineering and technology”. India, Vol.4, Issue 3, March 2017, ISSN 2350-0328, -p
3446-3450
[3] Kymnazapos @.1. AHanu3 BIusHUA IOMEX B KaHAJIaX CBS3H Ha PEAJIbHYIO CKOPOCTh IEpejaun
nanHbix // Tpancnopt: [IpoGaemsl, uaeu, nepcnektuBsl. Henenu nayku — 2015. IlerepOyprekuii
rOCY/IapCTBEHHBIA YHUBEPCUTET mmyTer coodmenne. Cankt-Ilerepoypr 2015. — C. 25-27.

KOMPYUTER DASTURLARI YORDAMIDA GEOMETRIYA DARSLARINI
KO‘RGAZMALI TASHKIL ETISH

ass. Yulchiyev I. 1., ass. Ruzimatova B. S., ass. Abdullayev Sh.
Farg‘ona politexnika instituti,
iftixorjon.yulchiyev@gmail.com

Anotatsiya. Kompyuter dasturlaridan foydalangan xolatda yangicha usulda geometriya
darslarini tashkil etish tavsiya etilgan.

Kalit so’zlar: GeoGebra 3D, MS Powerpoint, Macromedia flash MX, 3D Maxstudio,
Matlab.

Annomauwun. Pexomenoyemcs no-mogomy opeaHuzoéamev  YpPOKU — 2eoMempuu
UCNONb306AHUEM KOMNBIOMEPHBIX NPOSPAMM.

Knroueswie crosa. GeoGebra 3D, MS Powerpoint, Macromedia flash MX, 3D Maxstudio,
Matlab.

Abstract. It is recommended to organize geometry lessons in a new way using computer
programs.

Key words: GeoGebra 3D, MS Powerpoint, Macromedia flash MX, 3D Maxstudio, Matlab.

Fan va texnika jadal suratda rivojlanayotgan hozirgi paytda zamonaviy axborot
texnologiyalaridan foydalanib dars tashkil etishni hayotni 0°zi taqozo etmoqda.

Bugungi kunda dunyo migiyosida axborot kommunikatsiya tizimining yuksak darajada
rivoj topib borayotganligi va bu boshga sohalar gatorida ta’lim jarayoniga ham kirib kelib, uni
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yanada sifatli tashkil etishga o‘z ta’sirini ko‘rsatayotganligi barchamizga ma’lum. Bunday
sharoitda inson faoliyatining nazariy va amaliy girralari ham uzluksiz yangilanib turishi
tabiiydir. Pedagogik faoliyat ham alohida va murakkab mehnat turi sifatida bundan mustasno
emas.

Jamiyatimizda ro‘y berayotgan turli xil o‘zgarishlar o‘qituvchilar oldiga muhim vazifalar
go‘ymoqda. Bu vazifalar har tomonlama rivojlangan, mustaqil fikrlay oladigan, ijodkor, aqlli va
nozik didli yoshlarni tarbiyalashdan iborat bo‘lib, hozirgi zamon o‘qituvchisidan tinmay ijodiy
izlanish, o‘qish va o‘qitishga yangicha munosabatni, fidoiylikni talab qiladi.

XXI asrni olimlarimiz tomonidan axborot texnologiyalari asri deb tan olinganligi
pedagogik va axborot texnologiyalari kun sayin barcha sohalarda rivojlanayotgani, jumladan,
ta’lim sohasida ham yangi axborot texnologiyalaridan keng foydalanish an’anaviy o‘qitish
usullaridan ko‘ra samarali va yuqori natijalarga olib kelmoqda.

Shuning uchun ham pedagogik texnologiyalarni ta’lim jarayoniga joriy etishda axborot
texnologiyalaridan foydalanish, ta’lim samaradorligini oshirish uchun tinimsiz izlanish bugungi
kunning ehtiyojiga aylandi.

Hozirgi kunda ta’lim jarayonida kompyuterning grafik imkoniyatlaridan foydalanishga
bo‘lgan qiziqish va bunga bo‘lgan talabning tobora ortib borishi kuzatilmoqda.

Ta’lim jarayonining asosiy tashkiliy qismi bo‘lgan dars mashg‘ulotlarini samaradorligini
oshirish, darsda o‘qitishning ilg‘or pedagogik texnologiya va zamonaviy axborot texnologiyalarini
qo‘llash asosida o‘quvchi-talabalarda jahon andozalaridagi bilim, ko‘nikma, malakalarini
shakllantirish, o‘quv jarayonini moddiy-texnika va axborot bazasi bilan ta’minlash, yuqori darajali
malakali kadrlarni tayyorlash sifatli, o‘quv-uslubiy, ilmiy hamda didaktik materiallar yaratish,
ta’lim tizimi, fan va ishlab chiqarish o‘rtasida o‘zaro samarali aloqadorlik o‘rnatish dolzarb
masalalardan hisoblanadi.

Ta’lim jarayonini tashkil etishda o‘quvchi ongini shakllantirish, mavzuni chuqur
o‘zlashtirishga yordam beradi. Bunda turli ko rgazmali materiallardan foydalanish muhimligi
o0 rganilayotgan narsa va hodisalarni hissiy idrok etishga, ularni kuzatib, mushohada gilishga
o quvchini undash, mantiqiy va nazariy elementlarning birligiga ishonch hosil gilishga, nihoyat
nazariy bilimlarni amaliyotda qo’llay olishga o rgatishdan iborat.

Bu magqolada biz geometriya darslarini tashkil etish jarayonida ko‘rgazmali materiallar

tayyorlash uchun bir nechta dasturlardan foydalanish mumkinligini ko‘rib chigamiz. Masalan:
GeoGebra 3D - bu dasturning afzalligi shundan iboratki biz o‘tilajak mavzuni o‘quvchiga yanada
tushunarli qgilib tasvirlay olamiz.

Ushbu dastur yordamida Geometriya faniga doir barcha chizmalarni chizish imkoniyati
mavjud. Chizmalarni ifodalashda shakllarni turli ranglarda ifodalash, asosiy sohalarni ajratib
ko‘rsatish imkoniyatiga ham ega.

Bu o‘rinda shuni ta’kidlash lozimki bunday kompyuter dasturlarining ahamiyati
beqiyosdir.

Bunday dasturlar tipiga yana quyidagi: MS Powerpoint, Macromedia flash MX, 3d
maxstudio, Matlab kabi dasturlarni ham qo‘shish mumkin.

Bundan tashqari yuqorida keltirilgan harakatli dasturlar ham mavjud bo‘lib, bunday dasturlar
tipiga Adobe flash dasturini ham qo‘shish mumkin. Bu dasturning afzalligi shundaki
ko‘rgazmalilik darajasi yuqori, MS Powerpoint dasturi yordamida turli xil animatsiyalar
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tayyorlash mumkin bo‘lsa, bu dastur yordamida bemalol elektron darsliklar turli xil multimedialar,
biron bir mavzuga tegishli testlar yaratish mumkin.

Kompyuter grafikasidan nafaqat informatika darslarida balki boshqa ko‘plab fanlarni
o‘qitishda ham keng foydalanish mumkin, shu jumladan geometriya fanida fazoviy jismlarni
o‘quvchi-talabalar tasavvurida hosil gilish, ularni tekisliklar bilan kesimlarini yasashda qo‘llash
0‘zining ijobiy natijalarini beradi.

Geometrik figuralarni, yuqorida keltirib o’tilgan dasturlarda chizilgan xolatlarini
maqolamizdagi rasmlarda keltirib o‘tganmiz.

3dsMax dasturidan foydalanib hosil gilingan fazoviy jismlar

Dars o‘tish jarayonida ta’limning barcha bo‘g‘inlarini shunday tashkil etish kerakki,
yoshlarga chuqur va asosli bilim berish bilan birga keng qamrovli fikrlashga o‘rgatsin.
Pedagogik texnologiyaning asosiy mohiyati o‘quvchilarni qiziqtirib o‘qitish va bilimlarni to‘liq
o‘zlashtirishga erishishdir.

Kompyuter grafikasi va kompyuter dasturlaridan foydalanish o‘qituvchi uchun ham bir
gancha qulayliklar yaratadi. masalan: vagtdan yutiladi, undan samarali foydalanishga zamin
yaratadi, doskada chizilgan chizmadan ko‘ra chizmaning aniqlik darajasi ortadi. Agar o‘qituvchi
tomonidan geometriya fani darslarini yuqorida keltirib o‘tilgan komptyuter dasturlaridan
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foydalangan xolatda tashkil etilsa, o‘quvchilarning mavzuni tushunishlari va o‘zlashtirishlari
osonlashadi. O‘ylaymanki dars jarayoni ham ancha mazmunli va qiziqarli tashkillangan bo‘lar edi.
Foydalanilgan adabiyotlar.
1. Azizxo‘jaev N.N. «Zamonaviy pedagogik texnologiyalar». Toshkent, 2002-yil.
2. Jumayevn M  va  boshqalar. «Matematika  o'qitish  metodikasidan
praktikum» Toshkent : «O‘qituvchi»- 2004 yil.
3. www.ziyonet.uz

LAMMPS DASTURIDA QATTIQ JISMDAGI ATOMLARNING HARAKATINI
MODELLASHTIRISH

To‘xtasinov Azamat G‘ofurovich
Farg’ona politexnika instituti, Intellektual muhandislik tizimlari o’qituvchisi

Annotatsiya. Ushbu maqgolada LAMMPS platformasining tarkibiy tuzulishi hamda uning
imkoniyatlari, materiallarni modellashtirish haqida ma’lumotlar berilgan. LAMMPS dasturida
molekulyar dinamika usulidan foydalanish mumkin. Qattiq jismdagi atomlarning harakatini
modellashtirish jarayonida amaliy olib borilgan ishlar natijasi ko rsatib o tilgan.

Kalit so‘zlar: Molekulyar dinamika, integrator, Python, CHARMM, AMBER ,
modellashtirish, potentsial.

Annomauusn. B oannoi cmamove npedcmasiena uHpopmayus o cmpyKkmype niamgopmol
LAMMPS u ee sozmooicnocmsix, mooenuposanuu mamepuanos. Memoo MOaeKyIAPHOU OUHAMUKU
Mo2icHO ucnoavzosams 6 npoepamme LAMMPS. ITokazanvl pezynomamul npakxmuueckou pabomul
6 npoyecce Modeﬂupoeaﬂuﬂ 0BUIICEHUSL ATMOMOG 6 meepdom meiie.

Kniouesvie cnosa: Monexynapuas ounamuxa, unmezpamop, Python, CHARMM, AMBER,
Modeﬂupoeanue, nomeryualil.

Annotation. This article provides information on the structure of the LAMMPS platform and
its capabilities, material modeling. The molecular dynamics method can be used in the LAMMPS
program. The results of practical work in the process of modeling the motion of atoms in a solid
body are shown.

Keywords: Molecular dynamics, integrator, Python, CHARMM, AMBER, modeling,
potential.

LAMMPS - bu materiallarni modellashtirishga qgaratilgan klassik molekulyar dinamikani
simulyatsiya kodi. U parallel kompyuterlarda samarali ishlash uchun mo'ljallangan. LAMMPS
klassik molekulyar dinamika (MD) kodi bo'lib, bu dastur yordamida zarrachalar va ularning model
turlari, atomlararo potentsiallar (kuch maydonlari), atomlar yaratish, integratorlar va ko'p nusxali
modellarni hosil gilish hamda oldindan ishlov berish imkonini beradi.

LAMMPS molekulyar dinamikani simulyatsiya gilishda tez, parallel bo'lib ishlash uchun
mo'ljallangan. U simulyatsiyalarni o'rnatish va ularning natijalarini tahlil gilish uchun juda kam
migdordagi  funksionallikni  ta'minlaydi. LAMMPS dastur formatida kuch maydoni
koeffitsientlarini tayinlaydi va u molekulyar dinamika simulyatsiya dasturlari o'rtasida kuch
maydoni va topologiya ma'lumotlarini aylantirishda kuchli moslashuvchanlikni ta’minlaydi.

LAMMPS kutubxona sifatida tuzilishi mumkin va kutubxona interfeysini Python dasturlash
tili taqdim etiladi. Ushbu dastur bir nechta oldindan ishlov berish vositalarga ega. Ulardan ba'zilari
kirish fayllarini CHARMM, AMBER vyoki Insight kabi boshga molekulyar dinamika kodlari
tomonidan ishlab chigarilgan formatlarini LAMMPS Kkirish formatlariga aylantiradi. Ulardan
ba'zilari oddiy molekulyar tizimlarni quradigan oddiy dasturlar
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Bundan tashgari, LAMMPS ichki buyruglari topologiya ma'lumotlarini gayta qurish yoki
tanlab qgo'shish imkonini beradi, shuningdek, ommaviy molekulyar tizimlarni qurish uchun
atomlar o'rniga molekula andozalarini go'shish imkoniyatini beradi. Ushbu magolada ko'plab
zarrachalarni modellashtirish tizimlari bo'yicha amaliy ish tavsifi berilgan. Xususan, molekulyar
dinamika usuli kabi mashhur usul tasvirlangan. Usulning o'zi bilan bir gatorda, muayyan tizimlarni
tavsiflash uchun uni amalga oshirish muhokama gilingan. Taqdim etilgan materialni tushunish
uchun termodinamika va statistik fizikaning asosiy bilimlari talab gilinadi.

Qattiq jismdagi atomlarning harakatini modellashtirish materialshunoslikning jadal
rivojlanayotgan yo‘nalishlaridan biri bo‘lib, atom darajasidagi jarayonlar fizikasini o‘rganish usuli
hisoblanadi. 1-rasmda molekulyar dinamika tizimlar tasvirlangan (chapda) va superkompyuter
hisob-kitoblari misoli (0'ngda) taggoslanadi.

1-rasm. Qattiq jismdagi atomlarning harakatini modellashtirish

Ushbu ishda biz LAMMPS yordamida tizimning umumiy energiyasini (metallning kristall
panjarasi) va metallning birikish energiyasini hisoblaymiz. Tizimning umumiy energiyasi barcha
zarrachalarning kinetik energiyalari yig'indisini va butun tizimning samarali potentsial
energiyasini 0'z ichiga oladi.

Qattiq jismning biriktiruvchi energiyasi (bog'lanish energiyasi) - bu tanani atomlarga ajratish
uchun zarur bo'lgan energiya. Birikish energiyasi muhim ahamiyatga ega, chunki u gattiq jismning
asosiy holatining energiyasidir. Uning belgisi, masalan, gattiq jismning umuman barqgaror
bo'lishini aniglaydi.

Molekulyar dinamika usuli (MD) - bu o'zaro ta'sir giluvchi atomlar yoki zarralar tizimining
vaqgtinchalik evolyutsiyasi ularning harakat tenglamalarini integrallash orqgali kuzatiladigan
usulidir. Klassik mexanika odatda atomlar yoki zarralar harakatini tasvirlash uchun ishlatiladi.
Atomlararo o'zaro ta'sir kuchlarini modellashtirishda klassik potentsial kuchlar (tizimning
potentsial energiya gradienti sifatida) yoki undan ko'p murakkab uch yoki ko'p zarrali taxminlar
go'llaniladi. Molekulyar dinamika usuli bo'yicha hisob-kitoblar jarayonida olingan
konfiguratsiyalar to'plami ba'zi statistik tagsimot funktsiyasiga muvofiq tagsimlanadi, masalan,
mikrokanonik tagsimotga mos keladi. Bu holat termodinamik parametrlarni va ularning
evolyutsiyasini hisoblash uchun ishlatiladi.

MD usuli go'llash chegaralariga ega. Tizimning xatti-harakati hisobga olinadigan vaqtlar
o'rganilayotgan jismoniy miqdorlarning bo'shashish vaqtidan uzogroq bo'lishi kerak. Bundan
tashqari, usul zarrachalar soni bilan cheklangan. Buning sababi, hisoblash vaqti zarrachalar
sonining kvadratiga mutanosib ravishda o'sib boradi.
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Yugorida olib borilayotgan jarayonlar ustida ilmiy tadgigot ishlari davom etmoqda.
Kimyoviy va texnik muammolarni bartaraf etish uchun LAMMPS dasturini qo’llashning
afzalliklaridan foydalanish tavsiya qilinadi.
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JTACTYPJIAII TUIJTAPUHHU YPTAHUIITHUHT MYXUM AXAMUATH

Camar6oeBa Map:xona baxTuép Kuzmn
['yJMcTOH 1aBJIaT YHUBEPCUTETH, TAJa0acH.

Annomayun: Jlacmypraw acociapu hanunu ypeaHuwioa maHiaHaouean MacaiaHuHe
axamuamu xcyoa kamma. [lacmypirawoa OVUpYKIAp MYWyH4Ya MA3MYHUHU Epumuuioa Kyn
xonnapoa mamemamuxa, ouzuka gauniapuea 0oup MUCOINApOaH otoaraHulau.

Tasanuy cysznap: /lacmypraw, OymyH, Hamypas, onepamop, wapyus.

Armomauuﬂ: Tema uccneoosarnus ouyenv 8axiCHA npu u3y4eHuu OCHO8 npocpammupoeanusl.
B npoecpammuposanuu komanowvl 4acmo ucnoivb3yiom npumepsl U3 MamemMamuxu u Quzuku 0is
UIIFOCMPayUU KOHYenyuu.

Knroueswie cnosa: [lpocpammuposarue, yeioe, ecmecmseenHoe, onepamop, 6e3yciogHoe.

Annotation: The topic of study is very important in the study of the basics of programming.
In programming, commands often use examples from mathematics and physics to illustrate the
concept.

Keywords: Programming, whole, natural, operator, unconditional

Jlactypnamn acociapyuHU YpraHUIia TaHJIaHAIUTaH MacaJaHUHT aXaMHUSATH XKyJa KarTa
0ynu0, yap Hazapuil TylryH4YaJiap MOXUATHHH 0unO Oepuiira xu3mar Kuiaau. Jlactypnamiga y
€ku Oy OyHpYK, TylITyHYa Ma3MyHUHU EPUTHIINIA KYTT X0JUTap/ia MaTeMaTrka, pusnka danmapura
noup Mucoiapaan doimgananunany. JleknH OyHaa MacajdaHUHT MaTeMaTUK €EKu  (U3HK
MOXHATHTA YbTHOOP Oepud, Mypakkab MaTeMaTHK Macajanapra 0eprimb KeTMacaH OIui, SbHU

79


http://lammps.sandia.gov/

VKyBUMJIApHUHT Oapyacu XM TYyIIyHYa OJIafuUraH MacalajlapHM TaHjiam kKepak. Macana
TaHJIAIIJAaH MaKcaJ MareMaThka Eku (U3uKa TYHIyHYaJIapuHH YpraTuil Mac, Oalku yriap
épraMuaa macTypiiail THJIM TYIIYHYAJTaApUHUHT MOXHMATHHU ouyunimup[l]. UyHku mactypaia
TUUIAPUHH YPraHUIIIa TaHJIaHAIUTaH Macaiajiap Ha3apuil MaTepral MOXUSATHHU OUYHUIIIA OUp
BOCHTA, XOJIOC.

Jlactypnail TWIIapUHUA YpraHuil F03acuial y3 MyJ0Xa3alapUMU3HU MacKaJl JacTypJIall
THJIA MECONHA 0aéH KUIIaMHU3.

Hactna® pactypiam TWUIQPUHUHT OONUIAHFUY TYyIIyHYanapu, sbHH anudOocw,
COHJIApDHHUHT E3WJIHUINY, apu(METHK aMaiyiap Ba YJApPHUHT OaXapwiuil TapTHOW, CTaHAApT
dbyHKIUsUIIAp, apuPMETHK Ba MAaHTHKUH N(OTATApHUHT E3WITUII KOUAATapH, TAaCTYPHUHT YMYMHA
TY3WIUIIN YpraHWiraHjaH KeWnH, Mypakkad OyipykJIapHH VpraHumra YTHIAAH OJIIHH
VKyBuMra y3 GUKpUHH JacTypiaml Tuiuaa udojanam OOCKHYM aloXuja TyIIyHTHpuiaau. by
KyJa MyXUM OOCKUY XucoOJaHaIu, akec XoJiJa YKyBUMWIAp Onauil (DUKpJIapHU XaMm JacTypliall
tuanaa udoaanai onmaiiau[2]. By 6ocknunm ypranum 6unaH G0FIuK Oup HeuTa MUCOJIApIaH
HaMyHaJjap Ba yJIapHHUHT >KaBOOJIapUHU KaBC MUU/A KEITUPAMU3:

— n ©ytyH coH (trunc (n)=n);

— n Harypai cos ((trunc (n)=n) and (n>0));

— nxydr Ba m ok con ((n mod 2=0) and (m mod 2=1));

— (x;y) mykra Il yopakna xoiamran ((Xx<0) and (y>0));

— X conu [az;b1]; [az;b2]; [as;bs] opanukmapman 6upura terumuu ((al<=x) and (x<=bl))
or ((a2<=x) and (x<=b2)) or ((a3<=x) and (x<=b3));

— d (X1;y1) Ba (X2;y2) HykTamap opacumard macodara tenr (d=sqrt(sqr(x2-x1)+sqr(y2-
y1));

— X Ba Y JJAPHUHT KHAMATIIapy alMAIITUPHICHH (X:=X+Y; Y:=X-Y; X:=X-Y);

— Y4 XOHAJIH N COHHWHT JACTIA0KW MKKUTA paKamyiapy WUFUHIUCH YYUHYH paKaMHTa
tenr (a3:=n mod 10; a2:=trunc(n/10) mod 10; al:=trunc(n/100); al+a2=a3);

— TYPT XOHaIM K COHMHUHT OMPUHYM Ba TYPTUHYM paKamyapH YpHH aqMallTHpUiICa, y
999ra kamasm (X4:=k mod 10; x3:=k div 10 mod 10; x2:=k div 100 mod 10; x1:=k div 1000;
x4*1000+x2*100+x3*10+x1=k-999)

— a,b,c connapunan dakar ukkuracu tenr ((a=b) and (b< >c)) or ((a=c) and (b< >c)) or
((b=c) and (a< >c))

— KBaJIpaT TEHIJIaMa MKKuTa eunmra sra (sqr (b) — 4*a*c>0)

— A(X1;y1) HyKTa y=2x%-3x+4 dynKmms rpadura Termmmnm amac (2*sqr(x1)-3*x1+4< >
oo

YKyBYM YM3UKIIU, TAPMOKJIAHUIII, TAHJIAII Ba TAKPOPIIAHUIIT OYHPYKJIapy OMJIaH TAHUIITUIIL
*KapaéHuaa my Oyipykiapra Moc MacajallapHUHT JacTyplaphHH TY3UIIHH YpraHu® Oopanu.
Jlexun mypakka® OyHlpykiap Ba YIapHUHT WKPO STHIWII TapTUOW VpraHWIraHAaH KeWWH
VKyBUMIIAp JACTYPUHH TY3UIIIH MYMKUH OYJITaH Macanaiap KyiaMu KeHTasau.

MabyMOTIapHU YHKAPHII OMepaTopu EpaaMuaa TYIIYHTHPUII MaTHIApuHH Oepud
OopuI YKyBUMIap TOMOHUIAH JACTYPHUHT OaKapHIIUII TAPTUOUHU TYITYHHUINTA EpiaM Oepau.

Kyliuga myHgaii MacajalapHUHT JacTypiapuaH Ba Xap OUp JacTyp MOXHUSTHHH
TymyH#mra épaam OepaiuraH caBoJIapJaH HaMyHajap KenTupamui. Macananap AacTypUHU
KEeNTUPHUIIIAH OJIIUH YIAPHUHT PEKacu KeITHPUIITaH:

Bepwiran HaTypana COHHUHT HeYa XOHAIW YKAaHJIMTUHU aHUKJTAIl TAaCTyPUHH TY3WHT

Hactyp pexacu: COHHUHT OXHUpHUIAH OUTTaJaH paKaMUHU MYKOTHO KeTaBepamu3, TOKH
COHHMHT KMMMAaTu HOJb OYiaryHua. butra Xucobun nmapamerp KMpUTaMu3 Ba y Xap OUTTa pakam
fiykotraranaa 1 ra omm6 Gopau. Yima mapaMeTpHUHT KHHMATH COHIArH paKaMIap COHMTa TCHT
Oymaau.
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JlacTypHU mapTcHu3 YTHII OTIepaTopuaad GoiaaaaHud Ty3aMu3:
program son;

label 1,2,3;

var n,z:integer;
begin

writeln(‘'sonni kiriting');Read(n);z:=1;

1:n:=ndiv 10;

if n=0 then goto 2 else begin z:=z+1;goto 1 end;

2: writeln('son ',z," xonali')
end.
Bynna z mapameTp xucodun xucobmana . DHIU KyHUIaru caBojuiapra kaBod OepHHT:
— COHJIa He4Ta XXy(T Ba HeuTa TOK pakaM OOpJIMTUHYU aHUKJIAII YIYH;
— COHJIa OMpOp pakaM Heya MapTa yupaliuHA aHUKJIAII YIyH;
— COHHUHT YarJiaH Ba YHI/IaH M 4K YPUHJArd paKaMUHU aHUKJIAII Y9YH TaCTyp/ia KaHaan

y3rapuiiap KWImi Kepak?
Anadouér

1. M.Mamapaxabos, m.¢.H. .CaitpypoB (2016). “HUudopmaruka QanmapuHuHT
TapakKUET TEHACHIMSJIAPU Ba WHHOBAIWUIApH // YKyB-yciyouid mMaxmya — TOIIKEHT
2018
2. A.A.Maxkamos, C.C.)XKymanazapos, ®@.P.Typcynoa, M.A.AGymiaxyxaesa (2018).
“Uudopmatuka Ba axOOpOT TeXHONOTHsUIapu (aHUHU YKUTHII MeToAukacu’ // YKyB-
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INFORMATIKA VA AXBOROT TEXNOLOGIYALARI FANINING UMUMTA‘LIM
MAKTABLARIDA FAN VA O‘QUV PREDMETI SIFATIDA O‘QITILISHI

Feruza Mamajonova Xolmuxammedovna
Farg‘ona viloyati Yozyovon tumani Informatika va axborot texnologiyalari
fani o‘qituvchisi

Annotatsiya: Informatika fani asoslari, rivojlanish tarixi va kelajagi keltirib o’tilgan.
Informatika ilmiy fan sifatida maktab dasturida nisbatan yaqinda paydo bo ‘ldi. Ammo nima uchun
kompyuter fanlarini o ‘rganish va uni ganday qilib aniq bajarish kerakligi hagidagi savollar hali
ham munozara mavzusiga aylanadi.

Kalit so‘zlar: Informatika, algoritm, kompyuter, dasturlash, telegraf, telefon, radio,
telekommunikatsiyalar.

Axborot texnologiyalari har kuni inson hayotiga tobora ko‘proq kirib bormoqda. Bugungi
kunda, hatto eng gadimiy kasblar ham kompyuter dasturlari va turli xil IT- texnologiyalarni talab
giladi. Shu munosabat bilan maktablarda informatika va axborot texnologiyalari kursi joriy gilindi.
Chunki bolalar kattalarga qaraganda ancha oson va tezroq o‘rganadilar. Bundan tashqari, deyarli
barcha zamonaviy maktab o‘quvchilari uyda kompyuterga ega, ular maktabdan keyin o‘z
bilimlarini oshirishdan mamnun.

Oliy o‘quv yurtlarida o‘qish talabadan kompyuter texnologiyalari sohasida minimal bilimga
ega bo‘lishini talab qiladi. Borgan sari o‘qituvchilar informatika va axborot texnologiyalari
fanidan testlar, kurs ishlari va tezislar va ularga qo‘shimchalar ko‘rib chiqishga fagat bosma
shaklda taqdim etilishini talab qilmoqda. Shuning uchun bo‘lajak talaba matn muharrirlarini va
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boshqa ba‘zi foydali dasturlarni o‘rganmasdan yuqorida bajarilishi kerak bo‘lgan ishlarni bajara
olmaydi. Shuni ham ta‘kidlash kerakki, informatika va axborot texnologiyalari fani darslari
davomida olingan kompyuter qobiliyatlari gumanitar fanlarni o‘rganishda ham, aniq fanlarni
o‘rganishda ham foydali bo‘ladi. Informatika turli mavzular va fanlarning bunday aloqalarida
etakchi hisoblanadi.

Ba’zi ekspertlar maktabdagi informatika kursidan kompyuterga oid bilimlar kelajakda
barcha maktab o‘quvchilari uchun foydali bo‘lmasligi mumkinligiga ishonishadi va shuning uchun
ular ushbu fanni umumta’lim maktablarida o‘qitish maqgsadga muvofigligini shubha ostiga
olishadi. Ammo agar biz bitiruvchilarning kasb-hunarga yo‘nalishini hisobga olsak, unda maktab
0‘quv dasturining ushbu mavzusi o‘qish uchun juda zarur va zarur bo‘lib qoladi. O‘zini kompyuter
texnologiyalari sohasida sinab ko‘rgan yoshlar uchun kelajakdagi kasbini tanlash ancha oson.

Informatika va axborot texnologiyalari jamiyatning axborot sohasining tarixiy
rivojlanishining tabiiy natijasi sifatida tushuniladi. Axborotni gayta ishlash texnologiyalari bir
asrdan ko‘proq vaqt davomida mavjud bo‘lib, ularning rivojlanishi evolyutsiyasi ilmiy- texnik
taraqqiyot tufayli quyidagi bosqichlarni bosib o‘tdi:

» yozuvlarni ixtiro qilish bilan bog‘liq bo‘lib, bu bilimlarni avloddan avlodga o‘tkazish
imkoniyatini yaratdi.

» XVI asrning o‘rtalarida, madaniyatni tubdan o‘zgartirgan manbaa ixtiro gilinganidan
boshlandi.

» (19-asr oxiri) elektr energiyasining ixtiro qilinishi natijasida yuzaga keldi, shu tufayli
telegraf, telefon, radio va telekommunikatsiyalar paydo bo‘ldi, bu esa har qanday hajmdagi
ma‘lumotlarni tezkor uzatishga imkon berdi.

» (20-asrning 70-yillari) - mikroprotsessor texnologiyasini ixtiro gilish, shaxsiy kompyuterni
yaratish.

Har safar axborot texnologiyalari bilim chuqurligi va hajmini, madaniyat darajasini tubdan
o‘zgartirib yubordi. Shu bilan birga, dastlabki uch bosqich fagat ma‘lumotlarni yozib olish,
ko‘paytirish va tarqatish usullarini o‘zgartirdi.

Hozirgi bosgichda intellektual faoliyatni texnologlashtirish amalga oshirilmogda.
Kompyuter texnologiyalariga asoslangan axborot texnologiyalari aglli protseduralarni amalga
oshirishga godir: kompyuter yordamida loyihalash, kompyuterni modellashtirish, moliyaviy-
xo‘jalik faoliyati, ko‘p tilli tarjima, har xil diagnostika turlari, o‘quv tizimlari, ma‘lumotlarni
qidirish, saralash va boshqalar. Bu to‘rtinchi bosqich bo‘lib, yangi bilimlarning o‘sishini
ta’minlovchi texnik vositalarni, usullarni, texnologiyalarni o‘rganish va ishlab chiqarish bilan
bog‘liq bo‘lgan nazariya va amaliyotning ko‘plab yangi yo‘nalishlari paydo bo‘ldi, shuningdek
Axborotni o‘zgartirish jarayonlari bilan bog‘liq bo‘lgan inson faoliyati

60-yillarning oxiri - 70-yillarning boshlarida XX asr fransuz olimlari fransuz tilidagi ikkita
so‘z - "informatione” (information) va "avtomatique” (avtomatizatsiya) ning hosilasi sifatida
shakllangan "informatique” (informatika) atamasini kiritdilar.

Xuddi shu "Informatika shakllanishi" to‘plamida ta’rif berilgan: "Informatika - bu
kompyuterlashtirilgan (kompyuterga asoslangan) axborotni gayta ishlash tizimlarini ishlab
chiqish, loyihalash, yaratish, baholash, ishlashning barcha jihatlarini o‘rganadigan murakkab ilmiy
va muhandislik intizomi, ularni qo‘llash va ijtimoiy amaliyotning turli sohalariga ta’siri ". Ta’rif
nafaqat informatika fanining paydo bo‘lishi va kompyuter texnologiyalari rivojlanishi o‘rtasidagi
bog‘liglikni aniq ta‘kidlaydi, balki informatika kompyuterlarning rivojlanishining natijasi
hisoblanadi. Informatika o‘ziga xos axborot jarayonlari (texnologiyalar) ning ko‘p sonli turlariga

82



x0s bo‘lgan odatiy narsalarni o‘rganadi. Ushbu axborot jarayonlari va texnologiyalari informatika
ob’ekti hisoblanadi.

Informatika - bu atrofdagi dunyoni tahlil qgilishda tizimli va axborot yondashuvni
shakllantiruvchi, axborot jarayonlari, ma‘lumot olish, o‘zgartirish, uzatish, saqlash va ulardan
foydalanish usullari va vositalarini o‘rganadigan fan.

Informatika nafaqat fan, balki uning eng keng qo‘llanilish sohasi hamdir. Ular inson
faoliyatining deyarli barcha turlarini gamrab oladi: ishlab chigarish, boshgarish, madaniyat, ta‘lim,
tibbiyot, moliyaviy faoliyat, atrof-muhitni muhofaza gilish va boshgalar. Informatika shuningdek,
kompyuter yordamida ma’lumotni konvertatsiya qilish jarayonlari va ularning amaliy muhit bilan
o‘zaro aloqalari bilan bog‘liq bo‘lgan inson faoliyati sohasidir.

Informatikaning qizigish doirasi - bu axborotning tuzilishi va umumiy Xxususiyatlari,
shuningdek, inson faoliyatining turli sohalarida ma‘lumotlarni izlash, yig‘ish, saqlash,
o‘zgartirish, uzatish va ulardan foydalanish jarayonlari bilan bog‘liq masalalar. Avtomatlashtirish
va aloga tizimisiz ulkan hajm va axborot oqimlarini qayta ishlashni tasavvur qilib bo‘lmaydi,
shuning uchun elektron kompyuterlar va zamonaviy axborot-kommunikatsiya texnologiyalari ham
informatikaning asosiy yadrosi, ham moddiy bazasi hisoblanadi.

Umumiy ta’lim mazmunini shakllantirish tamoyillari orasida zamonaviy didaktika fanning
mantiqiyligi va o‘quv predmetining birligi va qarama-garshiligi printsipini ajratib turadi. B. T.
Lixachev bu borada ta‘kidlaganidek, «fan mantig‘i va akademik mavzuni loyihalashtirish
mantig‘ining birligi va garama-qarshiligi g‘oyasi fanning qarama-garshi rivojlanib borishi bilan
bog‘lig. U galin xurofotni bosib o‘tib, oldinga sakraydi, joyida yuradi va hatto orqaga chekinadi.

Maktabda informatika fanini o‘qitishning tarbiyaviy va rivojlantiruvchi magsadi har bir
o‘quvchiga informatika asoslari, shu jumladan ma‘lumotni o‘zgartirish, uzatish va undan
foydalanish jarayonlari haqidagi g‘oyalarni o‘z ichiga olgan dastlabki fundamental bilimlarni
berish va shu asosda o‘quvchilarga dunyoning zamonaviy ilmiy rasmini shakllantirishda axborot
jarayonlarining ahamiyati, shuningdek zamonaviy texnologiyalarni rivojlantirishda axborot
texnologiyalari va hisoblashning o‘rni. Maktabdagi informatika kursini o‘rganish, shuningdek,
o‘quvchilarni ushbu bilimlarni doimiy va ongli ravishda o‘zlashtirish uchun zarur bo‘lgan asosiy
ko‘nikmalar va ko‘nikmalarni hamda maktabda of‘rganilgan boshqa fanlarning asoslarini
qurollantirishga mo‘ljallangan. Informatika sohasidagi bilimlarni o‘zlashtirish, shuningdek
tegishli ko‘nikma va malakalarni egallash o‘quvchilarning umumiy aqliy rivojlanishi, ularning
fikrlash va ijodiy qobiliyatlarini rivojlantirish kabi shaxsiyat xususiyatlarini shakllantirishga
sezilarli ta‘sir ko‘rsatishga mo‘ljallangan.

Maktabda informatika kursining amaliy magsadi o‘quvchilarning mehnat va texnologik
tayyorgarligiga hissa qo‘shish, ya’ni. ularni bitiruvdan keyin ishlashga tayyorgarlikni
ta’minlaydigan bilim, ko‘nikma va malakalar bilan jihozlash. Bu shuni anglatadiki, maktab
informatika kursi nafagat informatika fanining asosiy tushunchalari bilan tanishishi kerak, ular,
albatta, ongni rivojlantiradi va bolaning ichki dunyosini boyitadi, balki amaliy yo‘naltirilgan -
o‘quvchini kompyuterda ishlashga o‘rgatish va yangi axborot texnologiyalari vositalaridan
foydalanish.

Kasb-hunarga yo‘naltirish uchun informatika kursi talabalarga kompyuter va informatika va
axborot texnologiyalari fani bilan bevosita bog‘liq bo‘lgan kasblar, shuningdek, kompyuterlardan
foydalangan holda maktabda o‘rganilayotgan fanlarning turli xil qo‘llanmalari to‘g‘risida
ma’lumot berishlari kerak. Masalaning ishlab chiqarish tomoni bilan bir qatorda informatika fanini
o‘qitishning amaliy magsadlari ham "kundalik" jihatni - yoshlarni kompyuter texnologiyalari va
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boshga axborot-kommunikatsiya texnologiyalaridan kundalik hayotda ogilona foydalanishga
tayyorlashni nazarda tutadi.

Maktab informatika va axborot texnologiyalari kursining ta’lim maqsadi, birinchi navbatda,
o‘quvchilar dunyoqarashining kuchli ta’siri bilan ta’minlanadi, bu jamiyat va sivilizatsiya
taraqqgiyotida hisoblash texnologiyalari va axborot texnologiyalari vositalarining imkoniyatlari va
roli to‘g‘risida xabardorlikka ega. butun. Maktab informatika kursining maktab o‘quvchilarining
ilmiy dunyoqarashiga qo‘shgan hissasi fanning uchta asosiy tushunchalaridan biri bo‘lgan
ma’lumot g‘oyasining shakllanishi bilan belgilanadi: zamonaviy ilmiy tuzilishga asos bo‘lgan
materiya, energiya va axborot, dunyoning rasmlari. Bundan tashqari, informatika fanini sifat
jihatidan yangi bosgichda o‘rganayotganda aqliy mehnat madaniyati shakllanadi va o‘z ishini
rejalashtirish, uni oqgilona bajarish, uni amalga oshirishning real jarayoni bilan tanqidiy bog‘liglik
kabi muhim universal xususiyatlar shakllanadi. .

Informatika fanini o‘rganish, xususan, algoritm va dasturlarni tuzish, ularni kompyuterda
amalga oshirish, talabalardan aqliy va irodaviy harakatlarni talab gilishni, diggatni, izchillikni va
rivojlangan tasavvurni jamlashni talab giladi, bu kabi shaxsiyatning gimmatli xususiyatlarini
rivojlantirishga hissa qo‘shishi kerak. qat’iyat va magsadga muvofiqlik, ijodiy faoliyat va
mustaqillik, ma’suliyat va mehnatsevarlik, intizom va tanqidiy fikrlash, o‘z qarashlari va
e‘tiqodlari bilan bahslashish qobiliyati. Maktab informatika fanining predmeti, hech kimga
o‘xshamagan holda, fikrlash va harakatning aniqligi va ixchamligi uchun maxsus talablarni
qo‘yadi. Chunki fikrlash, tagdimot tayyorlash va turli xil turdagi hujjatlar yozishning aniqligi
kompyuter bilan ishlashning ajralmas gismidir.

Birinchi bosgichda (1950 yillarning o‘rtalaridan 1985 yilgacha) maktabda ishlab chigarish
ta’limi va fakultativ kurslar doirasida o‘rta maktabda kibernetika va informatika bo‘yicha ikkita
ta’lim yo‘nalishi paydo bo‘ldi: axborot jarayonlarini o‘rganish bilan bog‘liq bo‘lgan umumiy
ta’lim, ta’limning differentsiatsiyasi doirasida qo‘llaniladigan va o‘zini o‘zi boshqgarish
tizimlarining tuzilishi va ishlash tamoyillari har xil xarakterdagi ma’lumotlarni avtomatik
ravishda gayta ishlash (V.S.Lednev, A.A.Kuznetsov: 9-10 sinflar uchun "Kibernetika asoslari"
fakultativ kursi) dasturlash va kompyuter qurilmalarini o‘rganishga asoslangan ishlab chiqarish
ta’limi bilan o‘rta maktab (V.M.Monaxov, S.I.Shvartsburd va boshqalar). umumiy ta’lim
kursining g‘oyasi o‘sha davrning yetakchi mutaxassislari tomonidan tan olingan va qo‘llab-
guvvatlangan.

Ikkinchi bosgich (1985 vyil - 1980-yillarning oxiri) maktablarning o‘quv rejalariga
"Informatika va hisoblash texnikasi asoslari" majburiy kursining (1985 yilda) kiritilishi bilan
tavsiflanadi. Uning mafkurachilaridan biri - A.P.Ershov, u o‘quvchilarning kompyuter
savodxonligini ta’minlashda dasturlash qobiliyatini anglatishini ko‘rgan ("Dasturlash - bu ikkinchi
savodxonlik", A.P.Ershov). Shunga ko‘ra, darsning asosiy tushunchalari "kompyuter", "ijrochi",
"algoritm", "dastur" edi. Kursni o‘qitish uchun A.P.Ershov rahbarligida mualliflar jamoasi
tomonidan tuzilgan informatika bo‘yicha birinchi maktab o‘quv qo‘llanmasi ishlatilgan. IHT
kursining uchta variantining mazmun tushunchalarini gisqacha tahlil gilish natijasida shuni kelib
chiqadiki, mualliflarning turli jamoalari informatika bo‘yicha umumiy ta’lim kursining
mazmunini aniglashga turli xil yondashuvlarni va shuning uchun yakuniy tarkib mazmuni
to‘g‘risida turli xil fikrlarni bildirdilar. Ushbu fan yo‘nalishi bo‘yicha o‘quvchilarning
savodxonligi ushbu farglar tabiatning tabiatidir, mavzuning "yoshligi", o‘quv kurslarini
rivojlantirishning sinoviy xususiyatidir (o‘sha paytdagi darsliklarning sarlavhali sahifalarida
"Sinov qo‘llanmasi" yozilgan).
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Biroq, 1980-yillarning oxiridan boshlab, informatika o‘qitish mazmuni ta’limning barcha
darajalarida sezilarli o‘zgarishlarga duch keldi. Dasturlashni o‘rganishga sarf qilingan soatlarning
soni kamaydi; yangi axborot texnologiyalarini o‘rganishga tobora ko‘proq e‘tibor berilmoqda.

So‘nggi yillarda mamlakatimizda ta’limning barcha darajalariga ta‘sir ko‘rsatadigan
umumiy ta’limning tarkibi va mazmunini takomillashtirish bo‘yicha eksperiment faol ravishda
olib borilmogda.

"Informatika va AKT bo‘yicha asosiy umumiy ta’lim standarti" ga binoan, o‘rta ta’lim
muassasasi bitiruvchisi 0‘z-o°zini o‘rganish va o‘zini rivojlantirish uchun etarli kompetentsiyalar
to‘plamiga ega bo‘lishi va olingan bilim va ko‘nikmalarni amalda va kundalik hayotda ishlatishi
kerak. Maktab ta’limi o‘quvchilarda umumiy ta’lim qobiliyatlari va qobiliyatlarini, faoliyatning
universal rejimlarini va asosiy malakalarini shakllantirishni ta’minlaydi. Ushbu yo‘nalishda
"Informatika va AKT" fanining asosiy umumiy ta’lim bosqichidagi ustuvor yo‘nalishlari
quyidagilardan iborat: berilgan algoritmlar asosida ta’lim muammosini hal qilishning didaktiv
usullarini aniqlash; ulardan birining standart qo‘llanilishini nazarda tutmaydigan vaziyatlarda
taniqli faoliyat algoritmlarining kombinatsiyasi; turli xil axborot manbalarining, shu jumladan
ensiklopediyalar, lug‘atlar, Internet-resurslar va ma’lumotlar bazalarining vazifalarini hal gilishda
foydalanish; birgalikdagi faoliyat ko‘nikmalariga ega bo‘lish (boshqa ishtirokchilar bilan
tadbirlarni muvofiglashtirish va muvofiglashtirish; jamoaning umumiy vazifalarini hal gilishda
ularning hissasini ob’ektiv baholash; turli xil rollarning o°ziga xos xususiyatlarini hisobga olgan
holda).

Xulosa qilib aytganda hozirgi kunda maktablarda informatika va axborot texnologiyalari
fanini o‘qitish bo‘yicha dasturlar va kurslar yuqori darajada ishlab chiqilgan, o‘quvchilar axborot
texnologiyalarini o‘rganish bilan juda erta tanishadilar. Biz bolalarning kompyuter monitorida
o‘tkazgan vaqtini oqilona baholash va, albatta, yosh mezonlariga muvofiq bolalarning umumiy
rivojlanishi uchun zarur bo‘lgan ma’lumotlarni filtrlash bilan ularni zararli narsalardan himoya
gilishimiz zarur.
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WJIMUHN TAIKUKOTJIAPJIA KOMIIETEHIIMSI BA KOMIETEHTJIUK
TYIHYHYAJTAPUHUHI TAJTIKUHU

M.MyiinunoBa - AuglYIIU kapeapa myaupu, PhD.
O. MamarxonoBa - Aua/IYIIN marucrpantu

Annomayun: Maxonaoa Hugopmamuka Ganuoar VKysuuiapoa warkiiaHmupuiaouean
KomnemeHyusiap xaMaa KomMnemeHnyus 6a KomMnemeHmiauk mywyrn4ailapurnute
MaoKUKomaapoazu maikuHu Keamupuiean.

Kanum cysznap: xomnemenyus, ymymracouii. KomMnemeHyusiap, Maxcyc KOMInemeHyusiap,
KOMnemeHmJiukK, KOMI’lemeHI/;u}lm/lﬁ manaob.

AHunomauyun. B cmamve npeocmagienvl KOMnemeHyuu, chopmMuposanHvle y CmyoOeHmos
qubopMamuKu, u mpaxkmoexka nomamul KOMnemeHmHocCcmbsv u KOMnemeHmHoCcmbs 6
uccne008amenbCKol 0essmenbHOCmU.

Knrouesoie ciuoea. KOMNnemerHmHocCcmeo, O6u/;€l’lp0(ﬁ€CCMOHClﬂbel€ Komnenienyuu,
cneyuanbible KomnemeHyuu, KomMnemeHnHocms, KOMNemeHmHoCmHoe mpe606aHue.

Annatation: The article presents the competencies formed in students of computer science
and the interpretation of the concepts of competence and competence in research.

Keywords: competence, general professional competencies, special competencies,
competence, competency requirement.

Xo3upru naBpja TAbIUMHHUHT Bazuganapunad Oupu yKyBuH Tajabanapra OmimMm Oepui
Xamja oJiraH OwiMMiapyd acocuja Majaka Ba KYHUKMalap XOCWI KWIMII OWIaHTHMHA
yerapajaHMac/aH, yJapHu aManuéTia Kyutail Ounmuira ypraruigad noopar.

Xap O6up ¢aH acocmapuHU TabIUM OOCKMYIApUAa YKUTHII TaMOMMIUIapUHU Oenrminad
O6epyBun /[laBnat TabauM cTaHgapty 0yiauO, yHaa (aHHM YKUTHUIIHUHT MakcaJl Ba Bazudanapi,
TabJIUM OJIyBUMWJIAD Y3MAITUPHUILM 3apyp OyaraH OwiMmiap Ma3MyHH, Yyiap acocujaa
srajjialuiapy Kepak OyiraH KYHUKMa Ba aMaliuil MajaKkaJlapuHUHT KOMIIETEHLUABUHN Tanabaapu
xam Oenrunab Oepunamu. KommereHuus cy3u joThHYa competentia cys3uman kenund 4ukuo,
SpHIIIAMaH, MOC KeJlaMaH, JTJOMUK MabHOJIAPUHU OWIITUPATIH.

WNudopmarnka pannman YKyBUMIapaa MAaKIUIAH THPUIATUTaH KOMITETCHIUSIIAP:

AKT xoMHOeTeHTIWINK-YKyBUMIAPHUHT ax00poTiii >KaMusATAa ¥3 YpHUHH MYHOCHO
srajutail Ba MyBo@akusTiIv MexHaT GaoausaTH OujaH LIyFyJJIaHUILIApU y4yH axOopoTra sra
Oynmuin, yHM wW3Naml, Kaita wnoiam, Oaxonam, spaThll Ba Y3aTULIHM aMalra OIIMPHIIAA
axOOpOTKOMMYHHKAIIMST TEXHOJOTHsUIapUIaH camapanu ¢oiijganaHa oMl KOOWIMSATH Ba
JaEKATH.

VkyBumnapna AKT KOMIIETEHT/IHKHH MAKIAHTHPHII BA PHBOKIAHTHPHIN — HHPOPMATHKA
danura oM KOMIIETCHIMSIIApHM Xamaa (oiiTanaHyBUMIIMK KOMIETCHIUSUIADHU, STHHU
XaMKOPJIMK KHJIMII Ba MYJIOKOTHH amajra OIUPHUII, OMITMIApHA MYCTAKIII paBHUIIA STaJTAITHH
Ba ymapau AKT pmanm ¢oiigamanran xonga aManu€Taa KYJUIAIHA [IAKJUTAHTHPHIL Ba
PUBOXJIAHTHPHIIHY 3 UIUTA OJIAJIH.

NudopmaTtukagan KOMIIETCHIMSAJIAp HKKH TypyxJaH wuOopar: YMyMHH Ba Maxcyc
KOMITETEHIIHLIap.

Ymymuil kommnereHuusuiap (xaétuil KYHHKManapaaH uOopar): WXKOAMKA EHAanIyB Ba
HOBATOPJIMK, KOMMYHHKAOEITUK Ba XaMKOPJIMK, MOCIIAITyBYaHIIUK, CaMapaOPJINIIHK.

Maxcyc komrereHnusuiap (paHra ou KOMIETCHIUSIIAP): aX00pOTIapHA HUFHIIL, aX00pOT
MaHOaJapuHM OWJIMIN, KEPAKIMCUHU TaHJall OJMIN, KalWTa WIIAIl, Taxpupiami, (GopmaTiarl,
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rpauK 3IeMEHTIApHU scalll, )KaJBaJllap XOCHJ KUIIHIL, (opMynaiap KUPUTHLI, paHIiap OuinaH
unuiam, QaiyulapHd apXuBJall, ax00pOTIIapHU y3aTHII, AJICKTPOH MOYTa OWJIaH WILIAi OJUII,
MyaTUGIIMK XYKYKIapuHU OMIIUII Ba X.K.

[lenaroruk KOMIETEHUUSHUHT (aH TapMOKJIapu Oyiinya pHBOXJIAHHWILIHM, Ha3apui
acocjapu, y3ura Xoc XyCyCcHUsITIapy, XO3UPry XoJaTH, IJaKTUK TaMONWILIapy, MyaMMoJlapy Ba
yJIAPHUHT e4UMIIapura ouJ] omd GopuiraH WIMHUM TaIKUKOTIapra Kypa Kacouii KoMneTeHIusIap
acocuja TablIuM cupaTUHU KadoiaTinam ycyijgapu TacHU(UIAHTaH Xamaa KyHuaard WiIMHNA
HaTWKaJIap OJIMHIaH.

Kymnanan M.C.bepnubaeB y3unuHr “bynaxkak MareMaTuka YKUTYBUMIAPUHUHT METOIUK
KOMIIETEHTJIMTMHU PUBOKJIAHTUPUII MaB3yCHJArd HOM3OMJIMK JUCCEPTALMACUAA YKUTYBUUHUHT
KacOuil (aonuaTu acocuil TypiaapuHu Xxucobra om0, Oymakak MareMaTuka YKUTYBUMCHHUHT
METOJIMK KOMIETEHTIMJINTH TapKuOHIa OemTa: MOTHBAIMSIIM-KAJAPUATIN, KOTHUTHB, aMallli
HYHANTHPUITaH, KOMMYHHKATUB Ba pedIIeKCHB ¥3apo OOFIMK KOMIOHEHTHH aXpaTHO KypcaTuod
yrran. bynap mMoc paBuiia yMyMmaH Nefaroruk ¢aosusira, XycycaH TabilMMJa MaTeMaTUKaHH
VKUTHILTA ICUXOJIOTUK, Ha3apHii, aMaJIiii Ba MKTUMOUN-TIAXCU TaHEPIMKHU TaBCUIaliIH.

H.A. MycnuMoB TaJKUKOTIapy1a KOMIETEHIMSA Y3 OWIMMIIapUHU THHMaK 60HUTHO OopHIL,
SIHI'Y aXOOPOTIapHU YPraHulll, 111y KYH Ba IaBp TanabJapyuHU XUC STUILIHHU, SHIY OWIMMIIApHU U310
TOIUIII MaxOpaTWHH, YJIapHHU KalTa WIDIall XaMaa y3 aManuii (aonuaTuaa KYJUIallHA Tanad
kunaau. Komnerenuus sracu Oyiran Myraxaccuc MyaMMOJIapHU €UuIa Y34 Y31alTUpuO oiraH,
aifHaH 1Ty MIAPOUTra MOC METO/I Ba MyiiapaaH (OoiTalaHUIIHY SXIITN OWIINIIN, XO3UPTH Ba3HATIa
MYHOCHO OyNTaH METOAJIapHH TaHJIa0d OMUO KYJUlaliv, TYFPH KEIMalJAWTaHIapuHU paj dTHIIH,
Macaiara TaHKuIMi Ky3 OuitaH Kapaiu kaOu KYHUKMaapra sra 6ynaau.

MoxuATH KUXaTuJaH, KoMIeTeHuusaap 0y — Y3 KacOMHMHT ycTacu OYnraH YKUTYBUM
MyalisiH coxaja MyailssH Japakaja aMaira ouiMpa ojJagurad (GaoiausT Typilapu TYIIaMUHU
Oounaupany, KOMIETEHTIMK 3ca (aoiuiT CYObEKTUHUHI KOMIIETEHLMSUIADUHU KYIUTaid OJMII
KOOMIMATIapUHH Omnaupu6, 0y KOOMIHUAT fapaxacu Maxcuil cudatiap Ba Xxuciaariaapra O0FJInK
oynamu aeiian O.A.KyiicuHOB.

Jlemak, OyryHru KyH YKMUTYBUMCH YUyH ¥3 coxXacu OYyiin4a 4yKyp Hazapuil Ouiammra sra
OYMUIIHUHT V3U €Tapiid 5Mac, y 3aMOHAaBUM TabJIUM IIAKJUIApH, WHHOBAIIMOH Ba ax0opoT
TEXHOJIOTHsUIapuAaH (oiijanaHa ojlaurad, MyaMMOJIApHU aHUKJIAIra, FOSUIApHU pereHepanus
KWJIMILITa, KapopiapHH KaOyn KWIMINra KOAMp, NeJaroruk Oomkapum yciayOnapu Ba
BOCHUTAJIAPUHU XN OWJIQAUTaH MyTaxaccuc OYIUIIN XaM Kepak.
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KATTA HAJIMDAGI MA’LUMOTLARNI QAYTA ISHLASH UCHUN
TAQSIMLANGAN HISOBLASH TIZIMINING O°’ZARO BOG’LANISH SXEMASINI
TANLASH

Rashidov Akbar Ergash o’g’li — Sam DU tayanch doktoranti

Annotatsiya. Turli xillik xususiyatiga ega katta hajimdagi ma’lumotlar (Big Data) ni
saqlash va qayta ishlash tagsimlanagan hisoblash tizimlarida yagona hisoblash tizimidan ko ra
samaralidir. Lekin tagsimlanagan hisoblash tizimlarida ham jarayonlarni to’g ri tashkil etmaslik,
tizim xususiyatlaridan to’g’vi foydalanmaslik ma’lumotlarni saqlash va qayta ishlash
samaradorligini pasaytirishi bilan birgalikda ma’lumotlarga ishlov berish ishonchliligini
ta’minlashga ham to’sqinlik giladi. Mazkur maqolada katta hajimli ma’lumotlarni gayta ishlash
jarayoni samaradorligi va ma’lumotlarga ishlov berish ishonchliligini ta’minlash bilan
chambarchas bog’liq bo’lgan, tagsimlangan hisoblash tizimining o’zaro bog’lanish sxemasini
to’g’ri tanlash haqida so’z yuritiladi.

Kalit so’zlar. Big Data, tagsimlangan hisoblash tizimi, tagsimlangan hisoblash tizimining
o ’zaro bog’lanish sxemasi.

Annotation. Storing and processing Big Data is more efficient than a single computing
system in distributed computing systems. However, even in distributed computing systems,
improper organization of processes and improper use of system properties - reduce the efficiency
of data storage and processing, and hinder the reliability of data processing. This article discusses
the correct choice of the interconnection scheme of a distributed computing system, which is
closely related to the efficiency of Big Data processing and ensuring the reliability of data
processing.

Keywords. Big Data, distributed computing system, distributed computing system
interconnection scheme.

Annomauusn. Xpanenue u 00padbomka 60abwux 0aHHuIX O01ee IPHexmusHsl, yem eouHas
BLIYUCTUMENbHASL CUCMEMA 8 PACNPEOeNeHHbIX GbIUUCIUMENbHbIX cucmemax. Oonako oaice 6
PACnpeoeneHHbIX  BbIYUCTUMENbHBIX CUCEMAX HeNpasUibHAs OpeaHUu3ayus npoyeccos u
HeNnpasuibHoe UCHOIb306AHUE CEOUCME CUCMEMbl CHUNCAIOM 3PHEeKMUeHOCMb XPAHEeHUs U
00pabomKu  OAHHBIX, CHUNCAIOM HAOEHCHOCMb 00pabomku OanHulX. B Odanmou cmamove
PAcCMampusaemcs nPasUIbHbLL 8blOOP CXeMbl 83AUMOCES3U PACNPEOETIeHHOU GbIYUCIUMENbHOL
cucmembl, KOMopas mMeCcHO C643aHa ¢ 3¢hghekmusnocmvlo 06pabomKu OONbUUX OAHHLIX U
obecneueHuem HA0eHCHOCmuU 0o6pabomKu OaHHbIX.

Knrwouesvie cnosa. bonvuue dannvle, pacnpedeienHas blyUCTUMENbHAS CUCTEMA, CXeMd
83AUMOCBA3U PACHPEOENEeHHOU 8bIYUCTUMENbHOU CUCTEMBI.

Bugungi kunda zamonaviy ilm fan taraqqiy etishi, dunyo bo’ylab ma’lumotlarni
ragamlashtirish jarayonining tezlashishi katta va kichik serverlarda hamda shaxsiy qurilmalarda
hozirgi zamonaviy texnologiyalar yordamida to’plash va qayta ishlash murakkab bo‘lgan katta
hajimli turli xil ma’lumotlar ogqimi (Big Data) ning hosil bo’lishiga sabab bo’lmoqda. Bu katta
hajimli turli xil ma’lumotlar oqimi ularni saglash va gayta ishlash bilan bog‘liq bir gancha
muammolarni hosil qilishi bilan birgalikda, ulardan samarali foydalanish ya’ni uni to‘liq va to‘g‘ri
tahlil gilish malumotlar ishonchligini oshirib, insonlarga barcha sohalarda to‘g‘ri qarorlar qabul
gilishda katta imkoniyatlarni ochib berish imkoniyatiga ega [1]. Shu magsadda hozirgi kunda katta
hajimli ma’lumotlar (Big Data)ga oid ko’plab ilmoy tadqiqot ishlari olib borilmogada. Bu
ishlarning aksariyati Big Dataning asosiy xususiyati ya’ni katta hajimli ma’lumotlarni tezkorlik
bilan qayta ishlash va tahlil qilish samaradorligini oshirishga qaratilgan bo’lib, tadqiqot natijalari
odatiy yakka hisoblash tizimlaridan foydalanish kutilgan natijalarni bermasligini ko’rsatmoqda [2-
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4]. Ma’lumotlarning katta hajimda ekanligini va uni yagona kompyuter yoki serverda gayta ishlash
imkoniyati pastligi hisobga olinsa, eng yuqori natija beruvchi yondashuv tagsimlangan hisoblash
mexanizmlari orqali ma’lumotlarni yig’ish va qayta ishlashdir [5].

Ma’lumotlarning katta hajimda ekanligi sababli taqsimlangan hisoblash tizimlarida
jarayonlarni to’g’ri tashkil etish tizim samaradorligiga ijobiy tasir etadi. Ya’ni Big Datani qayta
ishlashda tagsimlangan hisoblash tizimining samaradorligi tizimning bir nechta xususiyat
(omil)lariga bog’liq bo’ladi.  Shunday tagsimlangan hisoblash tizimi samaradorligiga
chambarchas bog’liq bo’lgan muhim omillardan biri - bu tizim abonentlari o’rtasidagi
jarayonlararo aloga va sinxronizatsiya. Aynigsa, katta hajimdagi turli xillik xususiyatiga ega
ma’lumotlarni bir serverdan ikkinchisiga to’qnashuvlarsiz va yo’qotishsiz uzatish tizim
samaradorligining qiyin bo’g’inidir. Bu, shuningdek, tagsimlangan tizimlarda parallel ishlash
jarayoniga ham tasir giladi. Shuning uchun Big Datani gayta ishlash uchun tagsimlangan hisoblash
tizimining o’zaro bog’lanish sxemasini tanlash ish samaradorligiga ta’sir giladi.

Taqsimlangan hisoblash tizimlarining bir gancha o’zaro bog’lanish sxemalari mavjud bo’lib,
ulardan asosiylari 5-rasmda ko’rsatilgan [6].

a) Chizigli
b) Trassali

c) Halgali d) Yulduzli e) To'liq bog'langan

1-rasm. Tagsimlangan hisoblash tizimlarining oddiy o’zaro bog lanish sxemalari. Ushbu
rasmda aylana hisoblash tugunini, chiziq esa tugunlar orasidagi to’g ridan-to’g ri aloga
kanalini ifodalaydi

Chiziqli o’zaro bog’lanish sxemasi - hisoblash tugunlari bitta chizigga joylashtirilgan va
ulangan (1-a rasm). Marshrutlash oddiy va topologiyani rekursiv sifatida ko’rish mumkin. Biroq,
qo’shni bo’lmagan har qanday ikkita tugun o’rtasidagi aloga boshga tugunlarning yordamiga
muhtoj, har ganday oralig tugundagi nosozlik butun tizimni buzadi. Xulosa qilib aytganda, ushbu
sxema oddiy va arzon, ammo Big Datani gayta ishlash uchun yuqori ishlash yoki ishonchlilikni
yarata olmaydi hamda tizim miqgyosi kattalashgani sari unumdorlik tez pasayadi.

Trassali o’zaro bog’lanish sxemasida har qanday ikkita tugun o’rtasida to’g’ridan-to’g’ri
ulanish mavjud (1-b rasm). O’zaro ulanish umumiy trassa orqali amalga oshiriladi. Bu
bog’lanishlardagi murakkablikni sezilarli darajada kamaytiradi. Birog, trassadan katta
ma’lumotlarning oqib o’tishini hisobga olsak har bir abonent ma’lumotlarni uzatishda aloga
kanalini uzoq vaqt band qiladi. Natijada bir vaqtda uzatilgan xabarlar to’qnashuvi sababli 0’z
manziliga yetib bormaydi.

Halqali o’zaro bog’lanish sxemasi - bu chiziqli o’zaro bog’lanish sxemasining ikki uchi
o’rtasida qo’shimcha ulanish bilan takomillashtirilgan sxema (1-c rasm). Bu o’zaro ulanish
masofasini 2 martaga kamaytiradi. Birog, asosiy xususiyatlar hali ham bir xil, Big Datani gayta
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ishlash uchun yugori ishlash yoki ishonchlilikni yarata olmaydi hamda tizim miqyosi kattalashgani
sari unumdorlik tez pasayadi.

Yulduzli 0’zaro bog’lanish sxemasi, barcha abonentlarni birlashtiruvchi markaziy abonentga
ega (1-d rasm). Har bir aloga kanali fagatgina ikkita abonentga xizmat gilganligi uchun
ma’lumotlar to’qnashuvi kuzatilmaydi. Bundan tashqari o’zaro ulanish masofasi 2 ga teng bo’lib,
markaziy kommutator tugunining yordami bilan kollektiv alogani oson amalga oshirishni qo’llab-
quvvatlaydi va rekursiv kengayish imkonini beradi. Lekin ma’lumotlar hajmining kattaligi, ularni
gayta ishlash va abonentlar o’rtasidagi sinxronzatsiyani amalga oshirish vazifalarining ko’pligi
sababli markaziy kompyuter doimo yuklanish bilan ishlaydi va markaziy kompyuterning har
ganday nosozlikka uchrashi o’zaro alogani yo’qotadi. Bu Big Datani qayta ishlash ishonchliligiga
zarar yetkazadi.

To’liq bog’langan o’zaro bog’lanish sxemasi. Unda har qanday ikkita hisoblash tugunlari
o’rtasida to’g’ridan-to’g’ri aloga mavjud (1-e rasm). O’zaro bog’lanish masofasi 1 ga teng va har
bir aloga kanal faqatgina ikkita hisoblash tugunini bog’laydi. Natijada bular Big Datani qayta
ishlash ishonchliligini oshiradi.

Tadgiqot natijasidan xulosa qgilib aytiladigan bo’lsa, katta hajimdagi ma’lumotlarni saqlash
va qayta ishlashda to’liq bog’langan o’zaro bog’lanish sxemasi mumkin bo’lgan eng yuqori
samaradorlikni va ishonchlilikni keltirib chigaradi.
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3D MODELLASHTIRISH JARAYONINING RIVOJLANISH ISTIQBOLLARI

Minamatov Yusupali Esonali o’g’li
FerPI, Intellektual muhandislik tizimlari kafedrasi o’qituvchisi

Annotatsiya: Ushbu maqolada 3D modellashtiruvchi dasturlar va ularning qo’llanilish
soxalari hagida aytib o tilgan. Rivojlanib borayotgan soxaning kelajak tizimlarini yaratishdagi
o’rni va ishlab chigarish jarayonlaridagi ahamiyati haqida ma’lumotlar berilgan.

Kalit so’zlar: CAD/CAM/CAE, modellashtirish, 3D model, kimyo sanoati, muhandislik
tizimlari, mexanika.
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Annotation: This article discusses 3D modeling software and its applications. Information
is provided on the role of the developing industry in the creation of future systems and the role of
production processes.

Keywords: CAD / CAM / CAE, modeling, 3D modeling, chemical industry, engineering
systems, mechanics.

Annomauyun: B smoii cmamve obOcycoaemcs npoepammuoe obecnevenue 0 3D-
MoOenupoganus. u e2o npunoxcenus. Ilpusooumcs ungopmayus o poau pazeusaroujenics
NPOMBLULIEHHOCTIU 8 CO30AHUU cucmem 0yOyue2o U poiu NPOU3800CHBEEHHbIX NPOYECCOB.

Knrwuesvie cnosa: CADICAMICAE, mooenuposanue, 3D mooeruposanue, xumuueckas
NPOMbILUUTIEHHOCNb, UHJICEHEPHbLE CUCMEMDbl, MEXAHUKA.

Hozirgi vaqgtda kompyuterlashtirish ilmiy-tadgiqot va loyihalash tashkilotlari faoliyatiga
jadal kirib bormoqda, loyihalash ishlari prinsipial jihatdan yangi bosgichga ko'tarilmoqda, bunda
loyihalash tezligi va sifati sezilarli darajada tezlashadi, murakkab muhandislik muammolari katta
asosli hal gilinmogda. Ko'p jihatdan bunga mustaqil dasturiy mahsulotlar sifatida ham, tanigli
amaliy dasturlar paketlariga go'shimchalar va ilovalar sifatida ham amalga oshiriladigan yuqori
samarali ixtisoslashtirilgan dasturlardan foydalanish yordam beradi.

Ko'p funksiyali modellashtirish tizimlari tarkibida, qoida tarigasida, uchta komponent
mavjud: modellashtirish, CAM, CAE. CAD (Computer Aided Designed) blok modullari asosan
grafik ishlarni bajarish uchun, CAM (Computer Aided Manufacturing) modullari - ishlab
chigarishni texnologik tayyorlashdagi muammolarni hal gilish uchun, CAE (Computer Aided
Engineering) modullari - muhandislik hisoblari, tahlil gilish va tekshirish uchun ishlatiladi. dizayn
yechimlari.

Hozirgi vaqtda simulyatsiya tizimlari bozorida uchta kompaniyaning mahsulotlari -
Hyprotech, Aspen Technologies va Simulation Sciences (SimSci) yetakchilari hisoblanadi.
Kanadaning Hyprotech LTD kompaniyasining dasturiy mahsulotlari hisoblanadi. Neftni gayta
ishlash, gazni gayta ishlash va neft kimyosining asosiy jarayonlarini statik modellashtirish uchun
mo'ljallangan. Aspen Plus - kimyoviy va fazali o'zgarishlarga asoslangan jarayonlarni statik
modellashtirish uchun ochiq tizim. Pro 11/ ProVision deyarli barcha kimyo va neft-kimyo sanoatini
taqlid qilish qobiliyatiga ega bo’lib, tizimda elektrolitlar eritmalari bilan jarayonlarni qayta ishlash,
reaktorlar, ajratish uskunalari, patnis va gadoglangan distillash ustunlarining gidravlik hisob-
kitoblarini bajarish uchun keng imkoniyatlar mavjud. COMFORT - bu simulyatsiya tizimi bo'lib,
u turli xil kimyo sanoatining moddiy va issiglik balanslarini loyihalash va tekshirish hisoblarini
amalga oshirish uchun vositadir. Autodesk, Inc. kompaniyasi dizaynerlar, muhandislar,
arxitektorlar uchun loyihalarning ragamli modellarini yaratishga imkon beruvchi keng ko'lamli
dasturiy yechimlarni yaratmoqda. Kompaniya yaratgan AutoCAD va 3Ds MAX dasturlari juda
ham mashxur bo’lib, sohalarda keng qo’llanilmoqda. Pro/ENGINEER - loyihalashning barcha
sohalarini, ishlab chigarishni texnologik tayyorlash va mahsulot ishlab chigarishni gamrab oluvchi
tizim. 3D modellash vositalarining keng imkoniyatlari, dizayn natijasining yuqori sifati, uning
keyingi o'zgartirish va takomillashtirishga chidamliligi CAD/CAM/CAE tizimlarida uni yuqori
darajali dastur sifatida namoyon qiladi. VariCAD dasturi standart mexanik qismlar
kutubxonalarini, 3D modellashtirish va 2D chizish vositalarini, ular uchun zarur bo'lgan barcha
hisoblash usullarini 0'z ichiga oladi. SolidWorks - SolidWorks korporatsiyasining mahsuloti bo'lib,
kompyuter yordamida loyihalash, muhandislik tahlili va har ganday murakkablik va magsadli
mahsulotlarni ishlab chigarishga tayyorlash tizimi bo’lib mashinasozlik va murakkab tizimlarni
avtomatlashtirish jarayonida keng qgo’llab kelinmogda. Robototexnika soxasida ham
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modellashtirish jarayoni, innovatsion loyihalarni axborot tizimlarida qo‘llash uchun, uch o'lchamli
tasvirlarning sohada qo'llab-quvvatlash va ahamiyati hagida ma'lumot berilgan 3D tasvirlar go'lga
kiritilgan tekshiruvlar ko'rib chigilmoqda.

Ushbu tizimlarni o’rganish va amaliyotga joriy etish hali ham davom etmoqda. Kelajakda
barcha sohada modellashtirish va uni real obyektga aylantirish jarayoni kuzatilishi bilan birga uni
amaliyotga tatbiq gilish mumkin. CAD/CAM/CAE tizimlari ko’payib borishi zamonning talabi va
biz unga bo’lgan munosabatlarni barcha sohalarda joriy etilishi bilan bog’lab integratsiya qila
olamiz. Bunday integratsiya jarayonlarni avtomatlashtirish orgali texnologik hisob-kitoblar,
modellashtirish va loyihalashning barcha bosgichlarini yagona axborot makonida birlashtirish va
buning natijasida “loyihalash — ishlab chigarish — sinovdan o‘tkazish” kabi qimmat va uzoq davom
etadigan rivojlanish sikllaridan gochish imkonini beradi.
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OJIUM YKYB IOPTJIAPUHUHT TYMAHUTAP ®AKYJITETJIAPA TAJTABAJIAPA
YUYYH ®AHJIAPAPO ACOCHJIA "AXBOPOT TEXHOJIOTUSIJIAPU' ®AHU
BYNHUUYA AMAJINU NIIJIAPUHUHT MA3MYHMU AXINWIAILL

CysipoB Axkpam MycaeBu4
CamapkaHnj AaBjaT YHHBEPCUTETH, KaTTa yKuTyBuH, PhD
Tomwrremupos A3u3 IOcynosua
Cam/IYuunr ¥V3-®un IMegaroruka Auuk dganaap kadeapacu MarucTpanTu

Annomayun. byeyneu Kynoa mawvaum camapaoopiueu YKY8 HcapaéHuoa 3amoHaA8UL
MexHoI02uANapuoan GoidaranumHune cughamuii xapakmepucmuka-iapu axc smmupysuu OTM
Gaonuamunu cmanoapm KypcamxkudIapuHu maxiuil SMUWHU maxkosza smaou. Yuoy maxonraoa
MAvIUM MUUMUOA aXOOPOM MEXHONOSUANAPOAH POUOANAHUWHUHE AMATULl UL 84 VIIAPHUHE
Gan mazmynuea AXIUM KapawiHu WarkiiaHmupumoay axamusamu, acocuti Macailailapu 6d yiapHu
Xan Kuauwt oapaxcacu 6epuiean.

Tasany ubopanap: axoopom mexHon02UANAPU,AXOOPOM MEXHON02UALAPUOAH DoUdaraHU
Macananapu, UMKOHUAMIAPYU 84 Camapaoopiu, YKY8 HcapaéHUuHuHe amanuil umuoa axoopom
KVHUKMANAPUHU WAKTIAHMUPUUL.

Annomauun. Ce2o0usn 3¢ppexmusnocms 0bpazoeanus mpedyem aHaiu3a HOPMAmMuEHbIX
nokazamenel — 0esMENbHOCMU — 8Y3d,  OMPANCAIOWUX — KAYECMEEHHble — XAPAKMEPUCMUKU
UCNONIL30BAHUSL COBPEMEHHBIX MEXHOIO2ULL 8 00PA308amMenbHOM npoyecce.

Knwuesvie cnosa. ungopmayuonuvie mexHosocuu, npooIeMsbl, BO3ZMONCHOCU U
aggexmuenocmv  ucnonv3osaHus - UHGOPMAYUOHHBIX — MEXHOI02U, dopmuposanue
UHGOPMAYUOHHBIX HABLIKOG 8 NPAKMUYECKOU pabome 00pazo8amenbHo20 npoyeccd.

Abstract. Today, the effectiveness of education requires an analysis of the normative
indicators of the activities of the university, reflecting the qualitative characteristics of the use of
modern technologies in the educational process.
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Key words. Information technologies, problems, opportunities and efficiency of using
information technologies, the formation of information skills in the practical work of the
educational process.

XO03upru KyHIa YKUTYBUYMHUHT axOopoT-KOMMYHUKaTcusi TexHosorusuiapu (AKT
KOMIIETEHTCHUACH) COXaCHJarl BakKoJaTH YHHUHI NPO(ECCHOHAIIUTUMHUHT MYXUM TapKHOUi
Kucmura aimaamoxkaa. Onmii memarorwk TabiauMm Myaccacanapuga AKT  koOumusTuHU
HIAKJUTAHTUPUIT «AXOOpOT TeXHoslorusuiapu» (anu goupacuaa oaud 6opuiamokna. Hazapuid
IOPUHTCUIJIAPHU SKCIEPUMEHTaJd paBHILJAa TacIuKialra Ba YKyB Ba KacOuil amanuit
KYHUKMaJapHU  HIAKJUIAHTUPUIIra KapaTwiral aMaiui uunulapy — tanabanap  kacOui
Tal€prapJUrMHUHT MyXUM KUCMUIMP.

Nnmuii Ba ycnyOuii amabuérnap TaxjWIM IIyHH KYpPCaTAWKH, aMaJIMid WIUIAPUHUHT
Ma3MyHUd Ba X@KMUHM aHUKJIAIAA AaCCUMMWIATCHS KWIMII Y4yH YKYB MaTepUaJUHHHT
MypakKabJIUIruaH, MHTpacyOeKT Ba 00BbEKTIIapapo alloKalapiaH, Kearycu Kacoui ¢paoiaust yuyH
YpranwiaéTrad Ha3apuil MO3UTCUSJIAPHUHT aXaMUSATHAAH, aHUK U Kalich KUCM/IaH HUFUHIUIaH
ONMHMINM Kepak. Awanmii WM Ba yJapHUHT (aH MasMyHHTa SXJIUT — KapallHd
MIAKJUTAHTUPUIIIATA  aXaMHUsATH. by rymanutap Qakyiaremiap Ttanabamapu ydyH amMaldi
UIUIapUHU Talépralia alHuKca MyXUMIUP, YyHKH YJIapHU axO0pOT TEXHOJIOTHsUIapu coXacuaa
OJIMH MeNaroruk yKyB IOpTJIapuaa TauEpialllHUHT Y3Ura Xoc XyCyCcHUsTiIapy UIyHAaH HOOpaTKH,
VKUTYBYM TOMOHUWJIAH TaKIU( STHITAH YKYB TONMIIMPUKIAPUHUHT MasMyHHU YJIapHHHT YKYyB Ba
KOTHUTHB (DaOUATHHUHT TICUX0()U3UOJIOTHK XyCYCUATIApHHH XHUcoOra onumn kepak. [y 6mnan
Oupra, TYIIYHTHPUIIHUHT TaBcuuil Ba TaBcuuil ycmyOM axOopoT TEXHOJOTHSIAPUHUHT
byHIaMeHTaN acocIapuHu 0YHO OCPUIITHUHT KOHJIM YCITyOU TaBCHSI STWIIAIH, TaOuuid (akynret
Tanabaiapura MaTepUAIHU TaKJIWM OSTHUIN YCyJUlapuaad TyOmaH (apk Kwiaad Ba ylapHU
V3IalITUPUILHN  OOLIKAPUIIHUHT MOCJAIlyBYaH MIAK/UIapuAaH (QoijanaHuIl HMMKOHUSITU
MaBXyl. DbyHnaH Tamkapu, KynruHa YKATYBUMJIAp TyYMaHUTap TabJIUM COXAcCHAAru
TajabaapHUHT KOMITIOTep (aHimapu Ba axOopoT TEXHOJNOTHSJIAPUHM YpraHWIIra Kam
parGaTIaHTUPUIIMILY XoJaTh Ounad TaHum|1].

Yy MyaMMOHHU XaJl KMJIHII yCyjulapuaaH Oupu rymMaHuTap ¢aniap tanadanapu yayH
ryMaHHUTap coxaJaru tajgadanap OuaMMiIapura acociianral «AXO00poT TeXHoJorusiapu» (hanuaa
aMaJIMi MAIIFyJOTJAapUHM YTKA3WII, KYPCHUHI aMaluid KUCMH CH3ra IIaxcaH MYXHM
HaTWXKaJIApHU OJIMII UMKOHUHH Oepajiu.

“Ax00poT TexHonorusulapu” (GpaHuIaH amMaauil MaIIFyJIOTIAPUHUHT aXaMUSATH IIyHJaH
nanonaT OepaJuKy, Mabpy3a Ba aMalInii MalFynotiaap Huc6atu ypraya 40 Ba 60 ¢pou3HM TaIKUI
ITa/H.

VKyB-ycnyOuit anabuéTnap TaxjIuiIM, MIYHHHTIEK, OTHl MabIyMOTIH YKyB IOPTIapHa
«AX00poT TexHosorusmapu» (GaHu OYiuYa amMalui WOUIAPUHM TAIIKWJI ATHUII Ba YTKA3HII
TaxXJIWIN KyWuJaru KaMYmINKIapHU aHUKJIau:

OWJIMM Ba KYHUKMaJapHU SHTUJIAI OOCKUYMTa dTapianya YbTHOOp OepuiIMasnTh; acocaH
aMaJIuii MaIIFyJIOTIAPUHY TAUIKWJI STUIITHUHT (POHTAI HIAKIIApU KYJUIaHUIa 1,

3aMOHAaBUM TEJaroruk Ba axO0opoT TeXHoJIoTHUsIapuiaH (oijanaHUIIra KaM axaMmusT
Oepuiaau; Tanabanap acocaHn kacOui daonusTraa camapanu Goigananud Oymaiiauran Hazapui
OMJIMMIIApHU Y3/IaluTHpaIuiap.

Ym0y kaMuymivkiIapHu 6apTapad 3TUII yYyH MKKaja TaApMOK MYUIAard Ba TApMOKIapapo
QIOKAJIAPHUHI MMKOHUATIApuaH Qoigananum Taking stunaad. DanHnapapo aloKalapHU
amajra OUIMpHII MyaMMOCH Kymjiad YKUTyBUWJIap Ba OJIMMIIAPHMHI W3JAaHULUIApUIA Ha3zapui
KUXATJAH aCOCIIaH/U:
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[ynaait kb, 6Ynaxkak GaH YKUTYBUYMITAPUHUHT MAJIAKACUHU OLITUPHUIN yIyH «AXO0pOT
TEXHOJIOTUATIAPU» ¢danuma acocwil TapIMM HYHaNMIIM CyOBeKTIapu OwiaH amanuit
MAIIFyJIOTIapyua XaM, MakTad MYUJaru XxaM OOBEKTHB alOKAJApHU M3YMJI amajra OUIMPHUIIHU
peKaNAIITHPHII KEpPak.

Enr saxmm amanuérnap Ba wiMuid agaOuémiap TaxIWId IIYHH KypcaTauKH, «AXOopoT
TEXHOJIOTUsUIapn» (daHu OyHnva amanuii unuiapuHu onub OopHInga Kyiunaru OOCKUYIapHH
XpaTUIl Kepak.

AManuii JapCUHUHT MaB3yCH, MaKCaIapH;
1. AManuii MIUTapUHUHT €KY YHUHT aJIOXUJa KUCMIIADUHUHT TapTUOMHM OeJruai;
2. dannapapo ajJOKaJlapHU XHUCOOra ojiraH Xxojja aMaJui WIIApUHUHT OeBOCUTa
OakapuiInIIu;
3. SxyHuii OOCKMY: aMajuii WIUIAPUHUHT HATWIKAJTApPUHH YMYMJIAIITHPUIN Ba acOCUU
XyJocaJapHy MIaKTAHTHPHUIIL.

ynunraex, «AXOOpOT TEXHOJOTHUSIAPU» (danugarn amanui  MILTAPUHUAHT
TAHUIITUPUIL, YKUTHIL, YMYMJIAIITHPUII Ba HA30paT KWIUII Kabu Typiapu anoxuia
TabKUJJTAHH.

«Ax060poT TexHosorusmapu» (aHuga ypraHwiraH nactypiap Ouian taHummm. [y
cabalnu, KUpUII amManuil MIIUHUA onub Oopuinga, 1y OwiiaH Oupra W4 WYHIArd aloKaIapHU
OUHMIIIa aCOCHM HJBTUOOPHH YpraHuiaaéTraH MaB3YHHUHT AaCOCHH DSJIEMEHTIAPUHHU aBBAJITH
MaB3ynap Oyiinua OwiMM, KYHHKMa Ba KYHUKMajgapra acocCliaHTaH XoJija TYIIYHTHPHUII Ba
HAMOMMII STUIITA KAPATHIIUIIN TaBCUS STHIIAIH.

«AXO0pOT TexHoNOTUsANapKu» (GaHuAaru YKyB aMaluid UIIKMIa axO0poT KYHUKMaIapuHU
HIAKJJTAHTUPUII Ba PUBOXKIAHTUPUIIHUHT TEXHOJIOTUK YCyJUlapH, (aniapapo Ba Qaniapapo
aJOKaJIapHU amaira omupuin Bazudanapu Oaradcwmn 6a€H sTunran Oynumm kepak. Macainas,
TakgumoTnap spaTUlll AacTypud MaB3ycuJa Kypc HMIIM Tanalanapra ymMyMuid VKyB ¢aniapu
0JloKHJa MyTaxacCHCIUK Oyinuya QaHmapHu YpraHuima ojraH OWIMM Ba KYHHKMaapra
acocianran Power Point mactypuna cnaitiap sipartaau. "Pyc T Ba agabuéru" GakamaBpuatr
nyHanmumm Oyinya Taxcwi ojaétrad Tamadanap yuyH "TwmmyHocnuk acocnapu”, "Kagumuit
anabuér rapuxu", "Yer 351 anabuétu Tapuxu" dannapu Ousan agoxkanap ypHatuiaau[3].

«AX00poT TexHoNOorusuIapn» (anu Oyiinya amannii MIUTAPUHUHT SKYHUH HaTHKajaapu
danmapapo amokajgap acocuaa axO00poT KYHUKMAJIApUHU  Y3-Y3UHU  PUBOXKJIAHTHPHII
BazubanapuHu V3 wumra ojaau. MacanaH, TanabanapHU Kelarycuaaru KacOud Teaaroruk
daonusaTra Talépnaml y4yH THUIEpXaBoyiajap, Makpociap Ba OOIIKapwIl TyrMalapuiaH
doiinananran xonga "TecT TONMIIMPUKIAPUHH SpaTUII (MyTaxacCCHCIUK OYinya)" meaaroruk
JTACTYpHl MaXCYJIOTHH SIpaTUI OYiinya yMyMIAIITUPUITAH aMalTuil MITUHU 0110 Oopuill Takiud
ATUIIAIN.

«Ax00poT TexHosorusutapu» ¢anu Oyiinya onub OGopuIagural amaauil HIINM acocaH
ax0opoT KYHUKMalapWHU WIAKIJIAHTHPUINTA KapaTuiraH. AifHaH ym0y amaluid HIIapuHd
Oaxkapuml JnaBoMua (paHiapapo ajokajapra acocjaHraH XoJJa Kelakakaaru mnpodeccop-
VxkutryBunnapauHr AKT caBoaxonnuru makiiaHaau[3].

Jloinxanapapo aJoKaJapHH peXalallITUPUIIIA YKUTYBUH PEKATAIITUPUIIHUHT Xap XU
TypJiapu OOpIMTUHY HCTa OJUILHN Kepak: Kypc, TeMaTHK Ba fapc. Kype uim onuii negaroruk ouii
VKYB IOpPTIaQpUHUHT TyMaHUTap Tajgabanapu yuyH «AXOOpOT TEXHOJIOTHUIApU» (aHU YIyH aHHK
Kypc *kaJaBajllapy, TEMAaTHUK Ba Jlapc pexkaaapy Takaud 3TUIIaaH.

KypcHu pexanaliTUPUIIHUHT MaBXYy[UIMTA CHU3ra TETUIUIM (aHIapHUHT KEpakiu
TapkUOWHM OJIUHAAH YpraHuIIra UMKOH Oepaau, y3 BakTuaa Oomka (aHmapjaH OJHHTaH
OMNIMMIIApHU TaKpopam y9yH yi Basudacuuu tonmupann. [y 6ockuuna “Uudpopmarnka Ba
AT” panuHUHT Qanmapapo aJoKaTapuHU YPHATHII TABCHS dTHIIA]IH.
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dannapapo ajoKaJlapHU aHUKJAraHiaH CYHT, Xap OWp Japc pekalalTHpWIraH. Yoy
peKaNAITUPHUII Xap Oup Japcaa TabJIuM MaB3ycH AOUpacuaaru (Qanigapapo ajoKaJapHUHT
Ma3MyHH Ba YCYJUIapUHU sIHaJa TYJIUK Ba 6aTadcui akc sttupaau([4].

Ymly kypcaTManapHUHT KUPUTUIMIIN «AXOOpPOT TeXHOJOTHsUapw» (GaHuga aMaiaui
UIIJTApUHY TAIIKWI STUII YCITYOUATUHY SIXIIATAWIH.

1. Amanuii MIUIapUHM TaIIKWJI KWIMII Ba YTKa3uILga «AXOOpOT TEXHOJIOTUsIapu»
(aHMHUHT MyTaxaccuciuk (annapu Omian yMmyMmuid kacouil ¢annap Gokmapunad Qo ganaHuIn
camapaJOpJIMTUHHA aHUKJTAIIL.

2. «Ax0Oopor TexHoyorusuilapuw»  (aHM yYyH aMajguil HMIUTAPHHUHT MaB3yJapuHH,
XYHUHTJICK MYTaXaCCHCIHK (paHIapuHU YMYMHUH KacOuil (annmap OJOKHIAH TaHJIAHT, OYHUHT
acocua ¢aniapapo Ba CyOeKTIapapo aJOKAIApHU YPHATHII MYMKHH.

3. AMayuii MUUTApUHUHT Ma3MyHMHH (aHnapapo Ba (aHiapapo ajokKajlap acocuaa
TaKOMMJUTALITUPHIL.

4. 3aMoHaBUH MeJaroruk Ba axOopoT TeXHOJOTrHsUIapuaH (oiJalaHraH XoJjaa amaluil
UIJTAPUHY TAIIKUII 3TUII Ba YTKA3UII YCYJIJIApUHHU ONTUMAIJIAI TUPHUIILL.

5. «AxOopoT TexHoyOTHsUIapW» (aHMJAa aMajduil MIIMHM YHUHI MarucTpajl WYuiard
aloKanapy, IIyHUHTACK MyTaxaccuciuk (anmapu OVitmua ymymuii xacO ¢annapu OiokuzaH
o0BeKTIapapo ajokanap acocuaa o jalaHuI UMKOHUATH Ba caMapaJlOpIMTMHH TEKIIUPHIL.

«AX00poT TexHonorusnapu» GaHuga aMajluil WIUIAPUHUHT Ma3MyHMHU aHUKJIAHTaH
MHTPAaCyOEKTHK alloKanap, UIYHUHTIEK YMYMUN KacOuil ¢aHiap OUPIUTH UXTUCOCIUTH Oyiinya
cyObeKTIap OniaH ajJloKajiap acocuaa AXIIUIalra MMKOH Oepu.

Nudopmaruka Ba AT" hanuga amanuii MIIJIApUHA TAIIKIII ATHII OYin4a nHTepdaon
METO/JIApHU, XyCyCaH TYpyX YCYJIHIaH, JOWUXa yCIyOuIaH Ba YHWH TEXHOIOTHSIapUIaH
doitgananran xomaa ¢paHIapapo ajoKagap acocuIa TaIKWII THIN OYirda ycIyOouil TaBcusiiap
TakIuQ dTUIAIN.

«AXO0pOT TexHoJorusIapu» (anu OyiMYa amMaluii MIUTAPUHU TALIKWI 3THUII Oyiinua
UIIa0d YMKWITaH METOIMKAIaH oMK YKYB I0pTiIapuia nHGopMaTHKa YKUTYBUMIIAPH, MaKTadIap,
aKaJeMHUK JINTCeHap Ba KacO-XyHap KOJUIeKIapuIaru HHQOpMaTHKa YKUTYBUMIIAPH, ITYHUHTIEK
YKUTYBUHIIAp MaJTAKaCHHH OIIUpHII (pakynreTnapu (HoiTaaHuIId MyMKAH.
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ASP.NET MUHITIDA MVC TEXNOLOGIYASINING AHAMIYATI

F.G.Klicheva, E.A.Eshboyev
Qarshi davlat universiteti, o’qituvchilari

Annotatsiya: Maqolada Visual Studio dasturining ASP .NET muhitida MVC
texnologiyasining mohiyati va undan foydalanib loyiha yartish ko rsatib berilgan.

Annomayun: B cmamve noxazama cywnocmov mexnonoeuu MVC 6 cpede ASP .NET
npocpammur Visual Studio u nocmpoenue npoexma c ee ucnonvzosanuem.

Annotation: The article shows the essence of the MVC technology in the ASP .NET Visual
Studio environment and how to create a project using it.

Kalit so’zlar: ASP .NET, model, controller, ko’rinish, MVC, Visual Studio, Kestrel,
platforma, jQuery.

Internet tarmog’ining keng taraqgiyoti natijasida axborot tizimlari yanada interfaol va
oddiy foydalanuvchilarga ham foydalanish mumkin bo’lgan holatga keltirildi. Bugungi kunda veb
saytlar, veb ilovalar yaratish uchun juda keng imkoniyatlar yaratilgan va bu ishni amalga
oshirishda ko’mak beradigan ko’plab dasturiy mahsulotlar yaratigan. Ushbu maqolamizda veb
saytlar, veb ilovalar va xizmatlar yaratishga mo’ljallangan Visual Studio dasturining ASP .NET
mubhitining MVC texnologiyasi hagida fikrlashamiz.

ASP.NET (Active Server Pages - serverning faol sahifalari) -veb-saytlar, veb-ilovalar va
xizmatlarni yaratish va targatish uchun Microsoft platformasi.

ASP.NET o'z foydalanuvchi interfeysi va HTML, CSS va JavaScript veb-standartlarini
yaratish uchun MVC arxitekturasini ishlatadi. Shuningdek, u noldan Docker, Visual Studio,
Kestrel, jQuery kabi ommaviy vositalar bilan ishlash uchun yaratilgan. .Net ko'pincha ma'lumotlar
bazalari bilan ishlash uchun foydali bo'lgan  Entity Framework Core bilan birgalikda
go'llaniladi[1].

Ko'plab dasturchilar o'zlarining ASP.NETga asoslangan loyihalarni MVC texnologiyasi
bilan yakunlashni afzal ko'rishadi. MVC - bu Model-View - Controller texnologiyasidir.
ASP.NET MVC loyihasi 2007 yilda yaratilgan.

ASP.NET Core Evolution

ASPNET Core ASPNET Core 3, 3.1

Q4
2019

ASPNET Core 2

1-rasm. ASP .NET CORE ning rivojlanishi

Model - bu ilovadagi ma'lumotlar. Model sinflari ma'lumotlar bazangizda ma'lumotlarni

namoyish etish imkonini beradi.
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Kontrollerlar (nazoratchilar) - foydalanuvchilarning o'zaro ta'sirini boshgaradigan, model
bilan ishlaydigan va oxir-ogibat foydalanuvchi interfeysini aks ettiruvchi ko'rinishni tanlaydigan
komponentlar. Nazoratchilarning ikkita vazifasi bor; birinchidan, ular foydalanuvchidan buyruglar
va so'rovlarni gabul qgilishadi (harakatlar deb ataladi) va ularni mos ravishda tartibga soladilar,
ikkinchidan, har ganday o'zgarishlarni ko'rinishga yuboradilar.

Ko’rinishlar foydalanuvchilarga ma’lumotlarni qulay formatda ko’rish imkoniyatini
beradi va ekranda aks etadigan ko’rinishga javobgar hisoblanadi[2].

Biz kompyuterning tafsilotlarini aks ettiruvchi oddiy MVC ilovasini yaratmoqchimiz.
Visual Studio yordamida yangi MVC loyihasini yaratamiz. Komp nomli yangi modelni Models
papkasiga quyidagicha go'shamiz:
public class Komp

{ public string name { get; set; }
public int razryad { get; set; }
public string xossalar { get; set; }

}

Controllers papkasida joylashgan HomeControllerning umumiy ko’rinishini quyidagicha
Kiritamiz:
public class HomeController : Controller

{ private readonly ILogger<HomeController> _logger;
public HomeController(ILogger<HomeController> logger)

{ _logger = logger; }

public IActionResult Index()
{
Komp komp = new Komp
{ name = "Lenovo",
razryad = 64,
xossalar="Intel Core i5, 17TB HDD, 8GB OZU...." };
return View(komp); }
public 1ActionResult Privacy()
{

return View();

¥

[ResponseCache(Duration = 0, Location = ResponseCachelLocation.None, NoStore = true)]
public IActionResult Error()
{
return View(new ErrorViewModel { Requestld = Activity.Current?.Id ??
HttpContext.Traceldentifier });
} 2
Va nihoyat View/ Views / Home / papkasidagi Index.cshtml nomli fayl ko’rinishini
quyidagicha o’zgartiramiz:
@model mvcoddiy.Models.Komp
<h2>Hello @Model.name !</h2>
<div>
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<h5>Details:</h5>
<div>
@Html.LabelFor(m => m.name)
@Html.DisplayFor(m => m.name)
</div>
<div>
@Html.LabelFor(m => m.razryad)
@Html.DisplayFor(m => m.razryad)
</div>
<div>
@Html.LabelFor(m => m.xossalar)
@Html.DisplayFor(m => m.xossalar)
</div>
</div>

Tayyor loyihani ishlatish orqali quyidagi natijaga ega bo’lamiz:

coddiy x +

C & localhost4431

mvcoddiy Home Privacy

Hello Lenovo !

Details:

2-rasm. MVC loyihasida yaratigan dastur natijasi

Yartilgan dastur kodlarini kengaytirib, yanada mukammal veb saytlar, veb ilovalar yaratish
mumkin.
MVC ramkasi oddiygina ASP.NET asosida qurilgan. ASP.NET MVC yordamida veb-
ilovani yaratganingizda, hech ganday holat illyuziyalari bo'lImaydi, sahifani yuklash va boshgalar
bo'Imaydi. Bu ilovadagi ishlarni va kodlarni ajratishning kuchli va oglangan vositasidir va veb-
ilovalarga juda mos keladi. Uning vazifalarni aniq ajratishi ilova dizayniga biroz go'shimcha
murakkablik go'shadi, ammo g'ayrioddiy foyda go'shimcha harakatlardan ustun turadi.

Adabiyotlar ro’yxati:
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OCOBEHHOCTHU UHTEPAKTUBHOI'O METOJA "WORDWALL'" IIPH
OBYYEHUMU JIIOBO3HATEJIBHBIX U AMBUIIMO3HBIX MOJIOJAbIX YYAIINUXCA

Kamuszkonosa Hadocat MysaddapoBHa, CrynenTtka 1 kypca
dakyabTeTa aHrIMickoi puioaorun YiI'YMIA
Hayunblii pykoBoaurtesib: I'.A. A0sm30Ba, cTapuiuii npenoaaBareib Kageapsbl
COBpeMeHHBIX HH(POPMALMOHHBIX T€XHOJIOT UM

Annomayun: Hngopmayuonuvie KOMNbIOMEPHbIE MEXHOLOUU HA CE20OHAUHUL OeHb —
9MO camvlll TyYuULll Memoo nepedauu 3HAHUL, KOMOpbvle GIUAIOM HA 0OVUeHue U passumue
cmydenmos. Cymb makux caumos u uep 6 mom, Ymo y oemei eCmb 03MOACHOCMb VIIYYUUND
C80U 3HAHUSA, A MAKdHce TUOepCKUe Kayecmea 6 meyeHue ypoxa.

Annotatsiya: Axborot-kompyuter texnologiyalari bugungi kunda o'quvchilarning bilim
olishi va rivojlanishiga ta'sir giluvchi bilimlarni uzatishning eng yaxshi usuli hisoblanadi. Bunday
saytlar va o'yinlarning mohiyati shundaki, bolalar dars davomida o'z bilimlarini, shuningdek,
etakchilik fazilatlarini oshirish imkoniyatiga ega.

Abstract: Information computer technology today is the best method of transferring
knowledge that affects the learning and development of students. The essence of such sites and
games is that children have the opportunity to improve their knowledge, as well as leadership
qualities during the lesson.

Knrwoueevie cnosa: Wordwall, unmepaxmusnas uepa, unmenieKmyanibubili Memoo
00yuenUsl, MmexHoN02Usl, 3a0anue, UKMOPUHA.

Kalit so'zlar: Wordwall, interaktiv o'yin, intellektual o'gitish usuli, texnologiya, topshirig,
viktorina.

Key words: Wordwall, interactive game, intellectual teaching method, technology, task,
quiz.

Kak rosopun, IlaBen [lypoB, omuH u3 coznparteneil couuanbHou cetn «BKoHTakTex:
«bynymee cpeaHero o0pa3oBaHHMs JIEKMT B HIPAX — KOMIBIOTEPHBIX, CIOPTHUBHBIX,
HHTE/JIEKTYAJIbHBIX».

Koraa Mbl rOBOpHUM 0 TaKMX 3aMeYaTeNIbHBIX HHTEPAKTUBHBIX UTPAX, TO Y HAC TOSIBIISIIOTCSA
BONPOCHL. UTO e Takoe MHTEPAKTHUBHAs UTpa Ha caMoM jeiie?

HuTepakTuBHBIE MeTOAbI 00y4yeHus (interactive learning methods) — metop1 00y4eHus,
MOCTPOCHHBIE Ha aKTUBHOM B3aMMOAECHCTBUM OOYYArOIIMXCS C MpEnojaBaTeieM, KOHTEHTOM U
Mexay co0oif B (collaborative learning), To ecTh B KOJUIaOOPaTUBHOM OOY4E€HUH, OHUM CIIOBOM
3TO IrpynmoBas padboTa.

HNHTepakTHBHBIH MeTO AeJTUTCS HA HECKOJIbKO IPYIIL: JIeKyUs, OUCKYCCUSA, «MO320801l
wmypmy, obyuarowue ucpsi, mperuneu, oucmanyuonnoe ooyuenue(onling), memoo npoexmos,
6HeayOumopHvle Memoovl, mMEopyecKue 3a0anus, MmeCmuposanus, 2pynnoeas paboma c
UTLTIOCMPAMUBHBIM MAMEPUATIOM, 00CYIHCOeHUe 8U0e0PUIbMO8, UCNONLI0BAHUE 0OUECBEHHBIX
pecypcos, a makdice caiimos ¢ unmepaxkmuenvimu uepamu, kak Wordwall, iSpring, HotPotatoes
U JpyTHe.

XOTsI CYLIECTBYIOT CTOJIBKO METOJIOB I NIEpEAadM 3HaHUK ¢ nomouibto IT TexHomoruu, s
BbIOpana numeHHo “Wardwall” u xouy pacckaszath Ipo 3TOT CaiT.

I'maBHasi 3agaya MHTEPAKTHBHBIX MIP COCTOUT B TOM, YTO YYEHUKH WU CTYJIEHTHI
0OMEHHUBAIOTCS CBOMMH OIBITAMH, TaK KaK MHTEPAKTUBHBIC YIPAXKHEHUS COCTOSIT W3 OIMbITa
CaMOTO0 YYaIierocs, He TOJIbKO yu4eOHOTO mporiecca. Takum 00pa3zom HOpMHUPYETCS HOBOE 3HAHUE.
OaHUM CIIOBOM, €Clii 3TO OOBSICHUTh, TO ceddac 3TO BpeMs, Korja y Hac MH(OpMalUOHHbIE
TEXHOJIOTMHM HAXOJAATCS Ha BBICILIEM YPOBHE JJIs MOJIy4YEHHUs 3HAHUM, ydalirecss CBOOOIHO MOTYT
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camu HaiiTu nHopManu 6€3 MOMOIIY YUUTENs], HO HE MOTYT 3TO MOHSTh. [l03TOMY OHM HaxoAT
MaTepHalbl, paboTaloT B TPYIIIE ¥ BO BpeMs 3aHATUIA OHU OOMEHHBAIOTCSI CO CBOUMH MHEHHSIMH.

KopoTko roBopsi 0 3Ha4eHHMH UHTEPAKTHBHBIX UIP, TO OHU O3HAYAIOT B3aWMOJICHCTBUE
JpYyT Ha JIpyra, TO €CTh OHU JOJDKHBI OOIIATHCS, COCTABIATH AMAJIOr ¢ KeM-1nbo. B orinuuue ot
AKTUBHBIX METOOB, UHTEPAKTUBHBIE AIOT (POKyC Ha Oojiee MUpPOKOe B3aUMOICHCTBHE YICHUKOB
HE TOJIBKO C YYUTEJIEM, HO U C IPYroM, Takke ObITh aKTUBHBIMU B Mpoliecce o0yueHus. bnarogaps
TaKUM UTpaM y y4alluXcCsl pa3BUBAIOTCS JIMJEPCKHE HABBIKM, a TaKXKE COBMECTHas paboTa co
CBOMMHU JPY3bsIMU B Pa3HbIX KOMaHJaX.

Heab Takux urp: Urpel, ucrnonb3yemMble BO BpeMsl 3aHATHUM, CO3JAOT MAaruyecKyro
aTMocdepy BCEM y4YallMMCS. DTH WIPbl HAMOMHSIOT BCEX JHEPrueil, ydammecss 4yBCTBYIOT
pasocTh M 32 OJIHO OHH OBICTpEE MOHUMAIOT TEMY — 3HAUUT II€JIh IOCTUTHYTA.

Wordwall- 310 wuHCTpyMeHT Juis CO3[aHHMsl KaK WHTEPAKTHBHBIX, TaK M ICUATHBIX
MaTepuaJioB MJisi IEIaroroB, 4ToObl TMPOBECTH YpPOKH B 0ojiee MHTEpECHOU Qopme. ITOT
WHCTPYMEHT, C KOJUIEKIIMEH 11a0JIOHOB Ui CO3/IaHUsl MHTEPAKTUBHBIX U MEUATHBIX MAaTEepPHAIOB
cobpano Ha omHoMm caiite Wordwall.net. Ha sTom caiite camoe riaBHOE, 4TO BCe (YHKIUU U
HaCTPOUKHU UMEIOT PYCCKOS3bIYHYIO BEPCHIO.

JlaBaiiTe, IOCMOTPHM HA PUMeEpe ITOr0 calTa. Y BUIUM, KaK UCIOJIb30BaTh, @ TAK)KE KaK
cO3/1aBaTh TaKMe€ MHTEPAKTUBHbIE UTpbl. KOHEUHO ke 3Ta craThs OyleT Mosie3Ha neaaroraM Juis
MOJTyYCHUsS HOBBIX HABBIKOB B OOYYCHHH Y4YallUXCS W TE€M, KTO IUIAaHUPYeT 0o0ydarh TaKuX
TF0003HATENBFHBIX U aMOUIIO3HBIX MOJIOBIX JIFOJICH.

Kak w Bce apyrue caiiTel, 4TOOBI HCIOJIB30BATH STO CAWT CHayajga HAAO0 MPOUTH
peructpanuo. [locrme perucrpanuu callT Bam Aa€T OecIIaTHBIA aKKayHT, a Ha OecIIaTHOM
AKKayHTE CEpBHC JIa€T BO3MOKHOCTb CO3/1aBaTh 18 MHTEPAKTUBHBIX YIPAKHEHUM.

3apeructpupyiitech uepe3 akkayHT B (Google nnm MoxeTe HCIOoNb30BaTh SJIEKTPOHHYIO
noury. [locne peructpanuu Hajgo Haxarh Ha «Co3nate 3aHsATUE» WK «Co3naiTe ceiyac CBOE
[IEPBOEC 3aHATHE)

[ToroMm Hazmo BBIOPATH OJMH M3 CaMbIX JYy4IIMX 11adbsoHOoB. Hano HaxkaTh Ha HEro, 4ToObI
MOTIACTh B «PENAKTOP 33JaHUs. 3aTeM, HaJl0 BIKMCATh 3ar0JIOBOK Ul 3TOM Urpbl». Takke MOKHO
OTpPEAAKTHUPOBAaTh CKOPOCTh BOMPOCOB, CMOTPS HA CIOKHOCTh BOINPOCA, KaK OHHM OBICTPO
MPOXOJAT WM KakK Bbl OTBeyaeTe Ha HUX. DyHKIUA «/00aBUTH 371eMEHT» — 3TO 100aBUTH €Il
OJIMH BAPUAHT WJIM JOIIOJHUTEIBHO.

Korna nmo6aBute Bce mH(pOpMaIMU, HAJ0 HAKUMATh Ha CUHIOI KHOMKY «BBINOJIHUTBHY.
ITocne Toro kak BbI clies1aeTe BCE, HAZ0 BBIIOJIHUTH NPOBEPKY UIpbl. HUKe — HACTPOMKHU TEMBI U
[1apaMeTPOB UI'PBL: TaM MOYKHO U3MEHHUTH CKOPOCTh, TAK)KE IMOMBITKU JJISI IPOXOXKAECHUS, B KAKOM
BuJe Oyzaer taiiMep U Bc€ octanbHoe. Tenepb MoxkeTe HaxkaTh Ha «IlogenuTbesy 1moj UTpoid,
9TOOBI BBl MOTJIM OTIIPABUTH CCHUIKY Ha BUKTOPHHY.

«BHeapuUTH» — € MOMOIIBIO ATOW KHOIKH BbI MTOJYYUTE KOJ HA UTPY.

«Co3aaTh 3aaHMe» — HAJINNCh MOSBUTCA BO BCIUIBIBAIOLIEM OKHE, YTOOBI OTKPBHITh
JIOTTOJTHUTEIIbHBIE HACTPOUKHU UTPBI.

TakXe MOKHO YCTaHOBHTB, [JI€ MOKHO IMHCATh UM U1l IPOXOXKIAEHU 3a1aHusd. Takxke y
HAC €CTh BO3MOYXHOCTh YCTaHOBUTH, II€ B KOHIIE UTPBI OyIeT BUAHO TaOIHIIA TUIEPOB.

Kpome Toro, yctaHoBUTE NpeAeNbHbINA CPOK JJIsi TPOXOKICHUSI BUKTOPUHBI, KOTOPYIO BbI
CO3Ja1IH.

«HauaTtb»- 3TO KHOIKa, YTOOBI MOATBEPAUTH HACTPOUKH U HaYaTh BUKTOPHHY.

Buktopuna rorosa.
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AEROFOTOTASVIRLARNI QIDIRISH VA ULARDAGI OB'"YEKTLARNI TANIB
OLISH USULLARIDAN BIRI HAQIDA.

Meliyev F.F.
Raqgamli texnologiyalar va sun'iy intellektni rivojlantirish ilmiy-tadgiqot instituti,
Tayanch doktorant

Annotatsiya: Ushbu maqolada Google xizmatidan foydalangan holda joylarning
aerofotosuratlarini qidirib topish va ulardan zamonaviy RetinaNet modeli yordamida ob yektlarni
tanib olish usuli hagida malumotlar keltiriladi.

Annomauusn: B cmamve npedcmasnena umghopmayusi o noucke a’pogh)omocHUMKO8
MECMHOCMU C NOMOULbIo cepsuca Google u o cnocobe pacnosnasanus 00vexmos ¢ NnOMOUbIO
cospemennoli mooenu RetinaNet.

Annotation: This article provides information on how to search for aerial photographs of
places using Google and how to recognize objects using the modern RetinaNet model.

Kalit so’zlar:Aerofotosurat, RetinaNet, Feature Pyramid Network, Folium

Dala-joylarni kuzatish va o‘rganishga bo‘lgan ehtiyojning ortib borishi, kompyuter
texnikasining jadal rivojlanishi aerokosmik masofadan zondlash tizimlaridan foydalanishning
kengayishiga olib keldi. Bunday tizimlar yordamida inshootlar, yo‘llar, ko‘priklar, neft va gaz
quvurlari, elektr tarmogqlari, yer-suv fondlari monitoringi olib boriladi.Dala-joy hududlari keng
bo'lib, asosan gishlog xo'jaligi yerlari va aholi punktlaridan iborat. Kosmik ko'p zonali tasvirlar va
talgin qilishning zamonaviy deshifirlash usullaridan va ma'lumotnoma adabiyotlaridan
foydalangan holda, dala o'lchovlari materiallari bilan birgalikda gishlog xo'jaligi yerlarining
kartografiyasi va monitoringi muammolarini hal gilish mumkin. Ammo aholi punktlari joylashgan
hududning batafsil elektron xaritasini tuzish uchun, aynigsa muhandislik muammolarini hal
gilishda, sun'iy yo'ldosh tasvirlari fazoviy o'lchamlari pastligi sababli ko'pincha mos kelmaydi.
Uchuvchisiz uchish apparatlarining paydo bo'lishi va katta formatli kameralarning rivojlanishi
yugori sifatli aerofotosuratlarni olish uchun yangi imkoniyatlar ochdi.

Aerofotosurat - bu yer yuzi rel’efi bo'yicha aniq fazoviy ma'lumotlar to'plamini olishning
eng informatsion usullaridan biri. Aerofotosurat olish yordamida gisga vaqt ichida va minimal
xarajat evaziga yuqori aniglikdagi tasvirlar va zarur ma'lumotlarning to'liq to'plamini olish
imkonini beradi[2].Zamonaviy uchuvchisiz uchish vositalari va uskunalarining imkoniyatlari keng
assortimentli aerofototasvirlar olish mumkin.Ushbu texnologiya ortofotoplanlar, ragamli modellar
va topografik xaritalarni yaratish jarayonini sezilarli darajada soddalashtirish, shuningdek, olingan
materialni yanada vizual va informatsion gilish imkonini beruvchi bir gator aniq afzalliklarga ega.
Aerofotosuratning muhim ijobiy xususiyati, bu muammolarni hal gilish uchun ajratilgan pul
xarajatlarining kamayishi hisoblanadi[1]. Bu, aynigsa, katta maydonlarni o'rganishga ularni

fotosuratlarini buyurtma berishda seziladi, chunki kosmosdan olingan shu sifatdagi tasvirlardan
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foydalanishga garaganda ancha arzon bo'ladi.Maydonning aerofotosuratini ma’'lum bir joyda
kerakli balandlikda va kerakli vaqtda suratga olish imkoni bo’ladi. Yer maydonini yuqori sifatli
aerofotosuratga olish juda anig va juda ko'p afzalliklarga ega. Zamonaviy uskunalar va dasturiy
ta'minotlar aerofotosurat materiallarni aniq va tez gayta ishlash imkonini beradi[2].

Kadastrdan ro'yxatdan o'tkazish yoki soliglarni baholash uchun ma’lumotlar odatda
joylarga borgan xolda qo'lda amalga oshiriladi. Ushbu ma’lumotlar mulkning haqiqiy qiymatini
hisoblashda muhim ahamiyatga ega. Misol uchun, sport zali, bog’ yoki suzish havzasining
mavjudligi ko'chmas mulk giymatini oshirishi mumkin. Xuddi shunday, savdo markazi, do'kon
yoki uning atrofidagi odamlar yoki mashinalar soni o'sha joydagi igtisodiy faollik darajasini
ko'rsatishi mumkin. Aerofotosurat va sun'iy intellekt yordamida, odamlar tomonidan gilinadigan
yugori xarajat va vaqt sarfini bartaraf etish ushbu jarayonlarga katta yordam beradi.Shunday ekan
aerofotosuratlarni shakllantirish, ular yordamida hududlarni o’rganish ancha dolzarb masala
hisoblanadi.Shuning uchun ushbu maqolada dunyoda keng foydalaniladigan Google-map xizmati
xaritalaridagi tasvirlarda respublika, shahar va viloyatlar nomi bo‘yicha hududlarning
aerofotosuratlarini qidirish va undagi ayrim obyektlarni aniqlash masalasi ko’rilgan.

R T St e B Ko'pgina zamonaviy dasturiy
mahsulotlar o'z ishlarida Google yoki
' Yandex kompaniyalari tagdim etayotgan
tayyor xaritalar yoki fotosuratlar
bazalaridan  foydalanadi. Python
dasturlash tilining kutubxonalaridan
" foydalanib, Google-map xizmatining
tasvirlar bazasidan foydalanish mumkin.
Buning uchun Google Cloud Platform
saytidan ro’yxatdan o’tish va kerakli
1-rasm.Google-map tasvirlar bazasidan hudud xizmatlar API(Application
gidirish natijasi. programming interface)larini
faollashtirish  talab  etiladi.Tasvirlar
bazasiga ulangandan so'ng, mamlakat, shahar yoki mintaga nomi bo'yicha hududni gidirishni
tashkil gilish va kerakli hududning aerofotosuratini topish mumkin. Folium kutubxonasi nafagat
hududning aerofotosuratini namoyish gilish imkonini beradi, balki rasm masshtabini o'zgartirishga
va hatto tasvirning kerakli gismlarini grafik fayl formatida saglashga xam yordam beradi.
Hududning aerofotosurati saqlangandan so'ng, ushbu suratdagi kerakli ob’yektlarni tanib olishni
boshlash mumkin.

Zamonaviy RetinaNet modelidan foydalanib, aerofotosuratlarda ob'ektlarni aniglash
mumkin. RetinaNet bir bosgichli detektor bo'lib, u o'gitish uchun Feature Pyramid Network
(Xususiyatlar Piramidasi tarmog'i) va Focal loss(Fokal yo'gotish)dan foydalanadi. RetinaNet
mavjud bir bosqgichli ob'ektni aniglash modellari(YOLO va SSD kabi)ga garaganda ikkita
takomillashtirish orqali yaratilgan[3].
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2-rasm. RetinaNet arxitekturasi.

RetinaNet bir pog’onali tarmoq arxitekturasi Feature Pyramid Network (FPN) magistralini
to’g’ri-to’g’ri aloqali ResNet arxitekturasidan imkoniyati keng va ko’p mashtabli konventsional
funksiyalar yaratish uchun ishlatadi(2-rasm, b). RetinaNet ushbu magistralga ikkita pastki
tarmoqni biriktiradi, biri langarlar tasnifi uchun (2-rasm, c) va yana biri langarlardan xususiyat
qutilariga regressiya uchun (2-rasm, d). Tarmoq loyihasi sodda bo‘lib, bir bosqichli detektorimiz
va FPNIi Faster R-CNN[4] kabi zamonaviy ikki bosqichli detektorlar o‘rtasidagi aniglikdagi fargni
bartaraf etadigan yangi fokusni yo‘qotish xususiyatiga e’tibor qaratishga va shu bilan birga yuqori
tezlikda ishlash imkonini beradi.Fokusni yo'qotish ko'p sonli oddiy ob'ektlar mavjud bo'lganda
yuqori aniglikdagi zich ob'ekt detektorlarini o'rgatish imkonini beradi va quyidagi formula bilan
ifodalanadi.

FL(pt) =—0 (1_pt)y |Og(,0t) ()

Fokal yo'qotish bir bosgichli nomutanosib ob'ektni aniqlash, ya’ni juda ko'p bo'lgan fon
sinflari va faqgat bir nechta oldingi sinflar mavjud muammolarini hal gilish uchun mo'ljallangan.
Bu o’rgatishning samarasiz bo'lishiga olib keladi, chunki ko'pchilik joylashuvlar foydali signalni
ta'minlamaydigan oddiy negativlardek bo’lib o’qitishni bostiradi va modelning samarasini
pasaytiradi. Fokusni yo'gotish quyida ko'rsatilganidek, o'zaro entropiya yo'qolishiga asoslanadi va
gamma parametrini sozlash orgali yaxshi tasniflangan misollardan yo'qotish hissasini kamaytirish
mumkin.

Dastlab, model 18 davr mobaynida fagat 10% ma'lumotlardan (375 ta rasm)
foydalangan holda o'qitildi. Ushbu model sinov tasvirlarida 0,5 aniglik bilan mAP 71 ga ega edi.
Modelni 3748 ta tasvirdan iborat to'lig ma'lumotlar to'plamida yana 10 davr uchun o'gitishni
davom ettirgandan so'ng, bu mAPning 74 ga ko'tarilishiga olib keldi. Modelni biroz sozlash va
langar qutilariga o'zgartirishlar kiritishga garor gilindi. Ma'lumotlar to'plamida fagat kvadrat
chegaralovchi qutilar mavjud edi va biz to'rtburchaklar nisbatini [0,5, 1, 2] dan [1] ga o'zgartirdik.
Bu yaxshi tajriba edi, lekin tasvirlar kattalashganda biz tushundikki, langar qutisi nisbati
o'zgarmagani, tajriba yaxshi emasligini tushundik. Bu tarmoq hajmini gisqartirish bilan birga
umumiy ma'lumotlar to'plami bilan T“CW_@" lg\ ‘
avvalgidan ko'ra tezrog tarmoqni B '\ EEEl WY
o'qitishga olib keldi. Bashoratlarning i, .
anigligi ham biroz oshdi, ammo keyin
pasayishni  boshladi. Biz barcha
bashoratlarni  kiritish  uchun 0,0
ishonch  giymati  bilan  2-davr
natijalaridan foydalanishni tanladik.
Natijada 77,99 aniglikga erishildi.
Shuningdek, FPN parametrlari va
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ma’lumotlarni to’ldirish parametrlari foydalanish uchun tasvir masshtablari bilan bir qancha
boshqa tajribalarni o‘tkazishga urinib ko‘rdik, ammo muvaffaqiyatsiz natijalar tufayli yakuniy
xulosa uchun oldingi natijalarga amal qildik.

Ushbu maqgolada biz Google-map xizmatidan foydalangan holda joylarning
aerofotosuratlarini qgidirib topish va ulardan zamonaviy RetinaNet modeli yordamida
avtomobillarni aniglash uchun ganday foydalanish hagida malumotlar keltirildi. Model tomonidan
foydalaniladigan ma'lumotlar to'plami yaratildi. Model tegishli argumentlar bilan o'qgitildi va keyin
o'rgatilgan model baholash va bashorat gilish uchun foydalanishga tavsiya etildi.
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AXBOROT TEXNOLOGIYA FANINI O'QITISHDA YOUTUBE KANALDAN
SAMARALI FOYDALANISH

Mullajonov Baxodirjon Arabboyevich, lImiy tadgigotchi
O’zbekiston jurnalistika va ommaviy kommunikatsiyalar universiteti.

Kalit so’zlar: Axborot texnologiyalari, media targatuvchi platformalar, zamonaviy
gadjetlar, youtube platformasi, videodarslik, heshteglar.

Annotatsiya: Ushbu ilmiy maqgolada axborot texnologiyalari fanini o qitishda zamonaviy
metodlardan foyalanish, ularni amalda qo’llagan xolatda talabalarni o ’zlashtirish
ko 'rsatkichlarini yuqoriga ko 'tarish masalalari o ’rganib chigilgan. Shuningdek yangi metod
sifatida o’qituvchini youtube kanal ochgan xolatda talabalarga mustaqil ta’lim olish jarayonini
Shakllantirish masalalari o 'rganilgan va tavsiyalar berilgan.

Knrueevie cnosa: ungopmayuonnvie mexHosocUU, HIAMPOPMbL PACHPOCMPAHEHUS
Meoua, cospemerHble 2addcemvl, niamgopma Youtube, suoeoyporu, xowmezu.

Annomamcusa: B oannou Haquoﬁ cmamve pacemampusaemcs UCnolb306aHuUe
COBPEMEHHDbLX Memooos é O6yll€H1/l1/l qu)OpMaL;MOHHbZM MexHOol102UAiAM, COBEPUUEHCMBOBAHUIO UX
o81a0enust yuawmumucs Ha npaKkmuke. B xauecmee nosoco memooa U3y4€eHbl 60NPOCsHI
Gopmuposarus npoyecca camocmoameibHo20 00yueHus CImyO0eHmo8 8 Ciyyde OmKpblmus
youtube xarana yuumens u Oanvl peKomMeHOayuu.

Keywords: information technology, media distribution platforms, modern gadgets, youtube
platform, video tutorials, hashtags.

Abstract: This scientific article discusses the use of modern methods in teaching
information technology, improving their mastery of students in practice. As a new method, the
issues of forming the process of self-study of students in the case of opening a teacher's youtube
channel are studied and recommendations are given.

Bugungi kunda axborot texnologiyalari juda katta tezlik bilan rivojlanib bormoqda. Har bir
xonadonga yangi qurilmalar, mobil vositalar kirib bordi. Maktab yoshidagi boladan tortib
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nafaqaga chigqan yoshi katta insonlar qo’lida xam zamonaviy gadjetlarni uchratish odatiy holga
aylandi. Turli yoshdagi insonlar internet orqgali turli ijtimoiy tarmoglarga kirishi, media targatuvchi
saytlarda turli mavzuga oid videolarni tomosha qilishlari turmush tarzimizni bir gismiga
aylanishga xam ulgurdi.

Media targatuvchi platformalari ichida eng keng targalgani va foydali jihatlari bilan boshga
media targatuvchilardan yaqqol ajralib turuvchi bu albata Youtube platformasidir. Hozirgi kunda
youtube o’rganish va o’qitish uchun global platformaga aylanib ulgurgan. Bunga misol qilib, sizga
notanish kompyuter dasturini o’rganishingiz lozim bo’lgan xolatda siz shu dastur nomini
youtubega yozasiz va natijada sizga kerakli dasturni o’rgatilgan videodarslari chiqib keladi.
Marxamat ularni o’rganib chiqishingiz mumkin, buni barchasi bepul va ortiqcha registratsiya kabi
vaqtni oluvchi harakatlarsiz amalga oshadi.

Youtube platformasi internetdan foydalanuchilar orasida bilim ulashuvchi tarmoq sifatida
mashxur bo’lsada, youtubedan ta’lim magsadlarida foydalanishga ta’sir qiluvchi omillar bo’yicha
tadgigotlar kam. [1,261]

Youtubeda bazasida joylashgan videodarslar judayam Xilma Xil ma’lumotlar manbaidir.
Platformada istalgan mavzuda juda ko’plab videodarslar izlab topish mumkin, ammo izlaganda
chiqqan videolar siz yozgan kalit so’zlarga mos kelmaydigan holatlar xam uchrab turadi. [2,975]
Bu xolat aynan platformaga joylangan videoda teglar to’g’ri ishlatilishiga bog’liq. Ko’p kanal
mualliflarini videolarini o’rganib chiqilganda, ularni videodarsi word dasturini o’rgatishga
bag’ishlangan bo’lsada, lekin #photoshop #illustrator #grafik dizayn kabi ko’p qo’llaniladigan
ommabop teglarni ishlatishganiga guvoh bo’lish mumkin. Bu esa o’z navbatida youtubeda
photoshop darslari deb izlanganda word dasturi o’rgatilgan videodarslarni kelib chiqgishiga sabab
bo’ladi. Bunga o’xshash xolatda yetarlicha ko’p uchraydi, lekin bunda aybni platformadan emas
balki kanal mualliflari yo’l qo’ygan xatolardan ko’rish kerak.

2020 yilda bo’lgan karantin va oliy ta’lim muassalarini masofaviy o’qitish tizimiga
o’tkazilishi telegram messenjerida har bir guruhni har bir fani uchun telegram guruhlar ochilishi
kuzatildi. O’qgituvchilar ushbu guruhlarda o’tadigan darsiga tegishli dars materiallari, ma’ruza
matnlari, o’quv va uslubiy ko’rsatmalar va videodarsliklarni talabalarga jo’natkan bo’lsa, talabalar
o’zlari topshirishi kerak bo’lgan topshiriglarni shu guruhlar orqali o’qituvchiga yuborishni amalga
oshirishdi. Keyinchalik OTM lar tomonidan moodle kabi maxsus masofaviy o’qitish
platformalarini ishga tushirgan xolda o’qitishni yanada samaraliroq olib borishni yo’lga qo’yildi.

Axborot texnologiyalari fani tarkibida yangidan o’rgatiladigan kompyuter dasturlari
ko’pligi bilan xam boshqa fanlardan ajralib turadi. Ushbu jihat tufayli fanga ko’proq amaliy
yondoshgan xolda, talabalarni darsdan tashqari xam kompyuter dasturlaridan foydalishni yo’lga
go’yish magsadga muofiqdir. [3,21] Biz tavsiya qiladigan o’qitish metodida o’qituvchi talabalarni
o’qitish bilan birgalikda parallel ravishda 0’zi ochkan fanga oid youtube kanalida mualliflik xam
giladi. Media targatuvchi platformalar ichida youtube platformasi tanlab olinganiga sabablar:

- Foydalanuvchi uchun juda qulay;

- Tekin;

- Eng mashxur media targatuvchi platforma;

- Mualliflar uchun juda katta qulayliklar yaratilgan;

- Global faoliyat ko’rsatish uchun imkoniyatlar yetarli;

- Analitikasi juda kuchli aniglikda ishlaydi. Yani o’qituvchi talabani gaysi vagtda ganday

qurilmadan kirayotganini bemalol aniglashi mumkin.
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Bunda o’qituvchi o’zi mualliflik qilayotkan youtube kanalga o’zi tayyorlagan
videodarslarni yuklab boradi. Auditoriyada dars oxirida o’qituvchi youtube kanalga yuklangan
videodars silkasini talabalarga tashlab beradi. Bu 0’z navbatida talabalarga darsda tushuna olmay
qolgan dars qismini qayta o’zlashtirib olishi uchun, berilgan vazifalarni bajarish davomida
chiqadigan savollarga javob olishi uchun yordam beradi. Darsga ma’lum bir sabablarga ko’ra
gatnasha olmagan talabalar xam ushbu videodarslar orqali darsni bemalol qayta o’zlashtirib olish
imkoniyatiga ega bo’ladilar.

Bu usul o’qituvchiga nimalar beradi:

- Darsdan tashqari paytda talabalar beradigan savollar 0’z 0’zidan kamayadi;

- Darsga gatnasha olmagan talabalar bilan ishlash vaqgti xam ancha kamayadi;

- O’z talabalaridan tashqari boshqa youtube foydalanuvchilariga o’z ilmini yetkaza

oladi;

- Talabalarini mustagqil ta’lim olish jarayonlarini youtube kanal analitikasidan bemalol

kuzata oladi;

- Youtube kanal rivojlanib ketib qolgan xolatda o’qituvchi uchun youtube platformasi
qo’shimcha daromad olish manbaiga aylanadi.
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FIZIKADAN AMALIY MASHG’ULOTLARGA DASTURIY VOSITALARNI
QO’LLASH ORQALI TA’LIM SIFATINI
INNOVATSION RIVOJLANTIRISH METODIKASI

Jumayev Nusrat Amonovich - TATU Qarshi filiali, katta o’qituvchi,
Qurbanov A.l. - TATU Qarshi filiali, talaba, nusrat-67@mail.ru.

Annotatsiya: Ushbu maqolada ayirim fizikaviy masalalarni yichishda dasturlash
tillaridan, jumladan C** dasturlash tilidan foydalanishning amaliy mashg ‘ulotlar jarayonida
qgo’llanilgan ayirim usullari hamda DevC*™" dasturlash tilidan grafiklar hosil qilishda
foydalanish orqali fizikadan amaliy mashg 'ulotlarni tashkil gilishning usullari keltirib o 'tild.

Kalit so’zlar: Dastur, grafik, dastur kodi, didaktika, texnologiya, innovatsiya.

Annotation: This article discusses some of the programming languages used to solve some
physical problems, including the C ++ programming language, and how to organize practical
physics lessons using the DevC ++ programming language to create graphs.

Keywords: Program, graphics, program code, didactics, technology, innovation.

Annomayusn: B Oannou cmamve 6y0ym paccMOmMpeHvl HeKomopwvle Memoobl,
npumensiemsvle 6 npoyecce npaxKkmudeckKux 3aHAMUU No gbus’uke C UCNOJIb306AHUEM A3bIKA
npoepammuposanus C++ 011 pewlenus HeKOMopwviX Quauueckux 3a0ad, a makdisce Memoovl
opearnuzayuu npakmu4ecKux 3aHAMUL no qbuauke C UCNONIb306AHUEM A3bIKA NPOCPAMMUPOBAHUA
DevC ++ ons cozoanus epagukos.
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Kniouesvie cnoea: npocpamma, epagpux, npoepammuslii K00, OUOAKMUKA, MEXHOL02US,
UHHOBAYUL.

Axborot texnologiyalari sohasida ta’lim tizimini innovatsion rivojlantirish, ilmiy
tadgiqotlarni takomillashtirish va fanlararo integratsiya - talim sifatini oshirishga qaratilgan so’ngi
isloxotlarning asosini tashkil qilmoqda. Ta’lim sifatini oshiruvchi har qanday eng yangi pedagogik
texnologiyalar, innovatsiyalar va fanlararo integratsiyalar zamonaviy ta’limda dolzarb ahamiyat
kasb etadi.

Fizika fanini o‘qitishga kompyuter texnologiyalarini va dasturiy ta’minotlarni qo‘llash va
ular asosidagi amaliy mashg’ulotlarni tashkil gilish orqali ta’lim sifatini innovatsion rivojlantirish
pedagogik va psixologik nugtai nazardan ham katta ahamiyatga ega. Bundan tashqari “Fizika” va
“Dasturlash” fanlari orasida o’zaro bog’liglikni, ya’ni fanlararo integratsiyani ta’minlaydi.

Talim sifatini oshirishga garatilgan so’ngi isloxotlar shuni ko’rsatadiki, sifatni oshiruvchi
har ganday eng yangi pedagogik texnologiyalar, innovatsiyalar va fanlararo integratsiyalar
zamonaviy ta’limda dolzarb ahamiyat kasb etadi.

Ushbu maqolada fizikadan amaliy mashg’ulotlarda dasturiy vositalarni qo’llash orqali
talaba ilmiy va innovatsion faoliyatiga ta’sirini o’rganish maqgsadida ayirim fizikaviy masalalarni
yichishda dasturlash tillaridan, jumladan C*™* dan foydalanishning amaliy mashg ulotlar
jarayonida qo’llanilgan ayirim usullari hamda DevC++ dasturlash tilidan grafiklar hosil
gilishda foydalanish usullari keltirib o’tildi.

Masalaning qo’yilishi quyidagicha bo’lsin:

Koptok gorizontga nisbatan 40° burchak ostida 10 m/s tezlik bilan ulogtirildi. To p ganday
balandlikka ko’tariladi? U uloqtirilgan joydan qancha masofada yerga tushadi? U gancha vaqt
harakatda bo ladi? [3]

Yechish:

Yo’lning vertikal tashkil etuvchisi: Sy, = (vosina) *t — g *t*/2 - (1) , tezlikning vertikal
tashkil etuvchisi esa: v,=vysina — gt/2 - (2) Yo’lning gorizontal tashkil etuvchisi: S, =
(vocosa) = t —(3). t=t; bo’lganda S, = h,v), = 0 tengliklar o’rinli. Ikkinchi tomondan, (2) dan
quyidagiga ega bo’lamiz: vosina=gt;- (4). (1) dan h = (vysina)t-gt?/2 — (5), (4) dan ty ni
(wo?sina gvy2sina
2g°
=1,5s, (3) tenglamadan: [ = vycosa=10m.

topamiz: t; = vysina/g, buni (5) ga qo’yamiz: h= =5m,; t=2t,, bo’lganda

2vgsina

S, = L, shunda to’liq uchish vaqti: t=
Ushbu usulda olingan grafigi quyidagicha:

JJ.' =
1 '.'-_':'ﬁ'"
hﬂ_{ry :n
3 E;_—-I x.:.-
o v /

1-rasm. Analitik yichim

Endi ushbu masalani C** da yichishning va grafigini tuzishning dastur kodini keltiramiz: [2]
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#include <iostream>

#include <graphics.h>

#include <conio.h>

#include <math.h>

using namespace std;

int main(){
float VO = 10, h, t, g = 9.81, pi = 3.1415, I,
floata = (2 * pi) / 9;
a=a* 180/ pi;
cout << a<<endl;
h = (V0 * VO - pow(sin(a),2)) / (2 * g);
t=(2*V0*sin@)/g;
I = (VO * cos(a)) * t;
cout<<"h="<<h<<"m" <<endl;
cout<<"t="<<t<<"s"<<endl;
cout<<"l="<<|<<" m" <<endl;
initwindow(800, 600);
setbkcolor(BLUE);
cleardevice();
setcolor(0);
line(100, 0, 100, 600);
line(100, 450, 800, 450);
line(100, 500, 700, 500);
line(700, 450, 700, 600);
setlinestyle(5, 0, 2);
intx,y;
float vO = 800; g = 10, pi = 3.1415;

for(inti=0;i<800; i++){
x =100 +1i;
y =450 - (2 *v0 *sin((i / 3.32) * pi /
180))/ g;
putpixel(x, y, 1);
delay(10);
}
line(100, 450, 250, 300);
line(100, 450, 250, 300);
line(60, 290, 100, 290);
line(60, 450, 100, 450);
line(70, 290, 70, 450);
setlinestyle(4, 59, 2);
rectangle(100, 450, 250, 300);
line(2100, 290, 400, 290);
outtextxy(75, 360, "h");
outtextxy(110, 10, "y");
outtextxy(775, 430, "Xx");
outtextxy(250, 280, "Vo");
outtextxy(110, 310, "Vy");
outtextxy(80, 450, "0");
outtextxy(130, 430, "a");
outtextxy(250, 480, "Vx");
outtextxy(400, 480, "I');
arc(100, 450, 0, 45, 30);
getch();
closegraph();

}

Ushbu dasturni ishga tushirib quyidagi natijalarga ega bo’lamiz:

h = 5.06854 n
t = 1,500 ¢
1=-10.0344n

2-rasm. C*" dasturi orgali olingan natijalar
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Ko’rinib turibdiki analitik usulda olingan yichimlardan hamda grafikdan C** dasturi
orgali olingan yichim va grafik diyarli farq gilmaydi.

Bu erda ham ko’rinib turibdiki analitik usulda olingan yichimlardan hamda grafikdan C**
dasturi orgali olingan yichim va grafik diyarli fargq gilmaydi.

Xulosa o’rnida: fizikadan mashg’ulotlar jarayoniga dasturiy vositalarni qo’llash nafaqat
fanlararo integratsiyani ta’minlaydi, balki talabalarda bu ikki fanga bo’lgan qiziqishni, ijodiy va
ilmiy faolligini oshirish uchun ham xizmat giladi va bu ta’lim metodi ta’lim sifatiga ulkan ijobiy
ta’sir ko’rsatadi.

ADABIYOTLAR
1. C.B.I'nmymaxkos u ap. SI3eik nporpammupoBanust C++. XapskoB «Dommo» 2001T.
2. XKecc JIubeptu, “OcBoit camocrosTenbHo C++ 3a 21 nens”, Cankr [etepOypr 2000r.
3. B.C.BonbkeHmTeiH. YMyMuii pu3uka KypcuaaH Macajiajgap TYIIamMu. -TomikeHT.
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OTM LARDA TALABALAR TO G RISIDAGI MA'LUMOTLAR BAZASINI MS
ACCESS DASTURIDA BOSHQARISH

O.P.Yunusov - Andijon davlat universiteti Kompyuter inginiringi kafedrasi katta
0 gituvchisi.

Mazkur magolada Access dasturida talabalarning umumiy bazasidan kurslar bo'yicha
saralab olish masalasi ko 'rib chiqildi va yoritildi.

Tayanch so’zlar: kompyuter, Access, forma, ma 'lumotlar bazasi, maydon, ro yxat.

B amoti cmamwe o6cyscoaemesn u oceewgaemcsi 6b160p Kypcos 6 npocpamme ACCESS u3
obuyeti 6azvl cmyoeHmos.

Knroueewle cnosa: komnvromep, oocmyn, popma, 6a3a OaHHbIX, NOJe, CHUCOK.

This article discusses and highlights the choice of courses in the Access program from the
general student base.

Key words: computer, access, form, database, field, list.

Bizga ma’lumki MS Access dasturi strukturasi jixatdan yuksak darajadagi sifatli, asosan
jadvalli ma’lumotlar va avtomatlashtirilgan jadvalli ma’lumotlar tayyorlash uchun Microsoft
kompaniyasi dasturchilari tomonidan maxsus tuzilgan dastur hisoblanadi. Xozirda MS Access
dasturidan butun dunyo xalqlari turli sohalarda keng ko’lamda foydalanib kelmoqda.

MS Access dasturining ichki imkoniyatlaridan foydalanib, biz ham ayni xozirgi kunda
dolzarb masala, OTM dekanatlari uchun ularni ishini tezlashtirish, bexato va sifatli malumotlar
(talabalar xagidagi ma’lumotlarning xar bir kurs bo"yicha alohida ko' rish imkoniyatini beruvchi)
tayyorlovchi avtomatlashtirilgan va ularni elektron holatda arxiv xujjat sifatida saglash imkoni
mavjud bo’lgan faylni hosil qilishga muvoffaq bo’ldik.

Quyida shu masalani qanday yechilganligi xaqidagi ilovalarni keltirib o’tamiz:
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1-rasm. 1-4 kurs talabalarining umumiy ro’yxati.

Bu ro’yxat misol tarigasida shakllantirilgan. Masalani hal etishda quyidagicha forma tuzib
olamiz:

Ceminmm = © {7 t2 ENG

23] = H - e
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2-rasm. 1-4 kurs talabalarining umumiy ro"yxatini formadagi ko rinishi.

Bu formani shakllantirishda Accessdagi boshgarish elementlaridan: Qayta yoqish
tugmalari guruhidan, Maydon, Ro'yxat elementlaridan hamda bir nechta makroslardan
foydalanildi.

Formani ishga tushirganda aynan yugoridagi ko rinishda bo’ladi. Qaysi kurs tanlansa
ekranda ro"yxatda o°sha kurs talabalari ro yxati namoyon boladi.

22 marpoct L2 Maxpacz | Sl Tatlaba
Ko'rsatish: Kon, al
- 1o Parpiyeva Z
=
s ak Tarix
s
O a-kurslar e 2
Gurux 27102
2-kurslar viloyat Buroro
Parpiyeva Z
Magsudoy K ort_rey b 80|
Valiyev § Stip 54 877
Aliyev N
Aliyev N
Kamelov O
Kamolov Q

Endi makroslar ganday yozilganini ko'rsatib o tamiz.
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Shunday qilib ko zlangan magsadga yuqoridagi usulda erishildi.
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MATEMATIKANI O‘QITISHDA ZAMONAVIY AXBOROT
TEXNOLOGIYALARIDAN FOYDALANISH IMKONIYATLARI

Qorabekov O‘tkir Yangiboy o‘g‘li - Toshkent davlat agrar universiteti Samarqand filiali
Fundamental fanlr kafedrasi assistenti

Annotatsiya. Ushbu maqgola matematika va dasturlashning bir biriga bog ‘ligligi,
matematik masalalarni yechimini aniq va qgisqa vaqt sarflagan holda topishni ko ‘rsatib beriladi.
Va C++ dasturlash tili to ‘g risida qisqa ma’lumot beriladi. Namuna sifatida o ‘quvchilar uchun
ikkita masala C++ dasturlash tili yordamida ishlab ko ‘rsatiladi.

Kalit so‘zlar: dasturlash, yig indi, matematik tahlil, faktorial, texnologiya, metodika, IT
park, programma, dasturlash tillari.

Annomauusn. Pso ceszeil medxcoy mamemamukou U NpocpAmMMUpOBaHuem noKazvleaem,
Ymo peuleHue MamemMamuyeckux 3a0ay MOMCHO uYemKo U Ovicmpo Haumu. A A3bIK
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npoepammuposanuss C++ peanuzosan 6 xopomxue cpoku. OOHa u3z npobrem 0ns yumameneu
npumepos — pabomamov KaxK HaA0 MAmMemMamuxou, max u Hao npozpammuposarnuem Ha C++.

Knrwuesvie cnosa: npocpavmuposarnue, nodeeﬂa, Mamemamu4deckutl AHAIU3,
Gaxmopuan, mexnonozuu, memooonoaus, npoepamma, UT-napk, A3vlKu NpocpamMmuposanus.

Abstract. A number of connections between mathematics and programming show that
finding solutions to mathematical problems can be done clearly and in a short amount of time.
And C++ programming language is implemented in a short time. One issue for sample readers is
to work on both math and C++ programming.

Keywords: Programming, summed up, mathematical analysis, factorial, technology,
methodology, IT-park, program, programming language

Bugungi kunda hayotimizni kompyuter texnologiyalarisiz tasavvur gilish juda giyin.
Jamiyatdagi barcha sohalar: ta’lim, sog'ligni saqlash, qonunchilik, mudofaa va boshqalarda
kompyuter texnologiyalarining ulkan imkoniyatlaridan foydalanilmoqda.

Hozirgi vaqtda yurtimizda zamonaviy axborot texnologiyalaridan foydalanish siyosiy
tomondan ham qo‘llab quvvatlanmoqda. Viloyatlarda o‘z ishini boshlagan IT parklar har bir soha
uchun kompyuter vositalarini mukammal biladigan, har bir texnik qurilmaning imkoniyatidan
to‘liq foydalana oladigan yosh dasturchilarni yetishtirishni 0‘z oldiga bosh magsad qilib qo‘ygan.
Chunki dasturlash kompyuter texnologiyalarining asosini tashkil giladi. Kompyuterdagi har
ganday amal o‘zining dasturi orqali ishga tushiriladi, boshqariladi va yakunlanadi. Dasturlashning
asosini esa matematika va mantiq fanlari tashkil giladi. Dasturlashdagi har bir buyrug matematik
mulohaza va mantiq qonunlariga bo‘ysinadi. Matematika va dasturlashning yana bir o‘xshash
tomoni shundaki ulardagi har bir ish ketmaketlik asosida bajarilishidir. Inson hayoti davomida
katta-kichik vazifalar yoki masalalarni hal etishni 0z oldiga magsad qilib qo‘yarkan, odatda, u o‘z
magsadiga erishishi uchun bajarilishi lozim bo‘lgan amal yoki ishlarni hayotiy tajribasi yoki
o‘zlashtirgan bilimlariga asoslanib ma’lum bir tartibga Kkeltiradi. Bunga hayotimizdan xilma-xil
misollar keltirish mumkin. Misol uchun: Ko‘chadan o‘tish magsad qilib qo‘yilgan bo‘lsin. U holda
ko‘chadan o‘tayotgan kishi hammamizga odatiy hol bo‘lib qolgan quyidagi harakatni bajarishi
lozim bo‘ladi [4]:

1. Chap tarafga garalsin, agar transport vositasi yo‘q bo‘lsa, 2-bandga o‘tilsin, aks holda 1-bandga
o‘tilsin;

2. O‘ng tarafga qaralsin, agar transport vositasi yo‘q bo‘lsa, 3-bandga o‘tilsin, aksholda 1-bandga
o‘tilsin;

3. Ko‘chadan o‘tilsin.

Ba’zi masalalar borki ularni javobini hisoblash uzoq vaqt talab giladi, ayrimlarini esa “qo°‘l
bilan hisoblash”ni umuman iloji bo‘lmaydi. Bunday vaqtda masalani dasturlash yordamida ishlash
javobni anigliligini oshirib, vaqt sarfini birmuncha kamaytirib beradi. Buni yanada yaxshiroq
tassavur qilish uchun biron matematik masalalani dasturini tuzib ko‘ramiz.

Masala: 20! ( n!- n factorial) ni hisoblang [4].

Yechish: n! (n factorial) 1 dan boshlab n ga bo’lgan barcha natural sonlar ko paytmasi
topish tushiniladi. Demak, biz gidirgan son

20! =1-2-3-..-20 ifodaning giymatiga teng boladi. Lekin, buni hisoblashimiz bir
muncha giyindir. Chunki, hisoblashning oson usuli mavjud emas. Hisoblash kalkulyatori yoki
Excel dasturida ham bu sonning to'lig ko rinishini chigarish giyin. Mana shunday vaziyatda
dasturlash yordamida bemalol bu sonimizni necha xonali yoki umumiy ko rinishi bemalol topa
olamiz. C++ dasturlash tili yordamida buni sinab ko ramiz:

112



#include <iostream>
using namespace std;
int main()
{
int a;
unsigned long fact=1;
cout<<"Butun sonni kiriting="";
cin>>a;
if((a>0)&&(a<=33))
{
for(int i=1; i<=a; i++) fact*=i;
cout<<a<<" faktorial "'<<fact<<" ga teng'<<endl;}
else cout<<"Bu son juda katta';
system(*'pause™);
return O;

}

Bu yerda

if((a>0)&&(a<=33)) kiritilgan son 0 va 33 orasida ekanligini tekshiradi.

for(int i=1; i<=a; i++) buyruqg sanagich bo’lib, 1 dan boshlab kiritilgan songacha 1 ni
go shib boradi.

else cout<<"'Bu son juda katta"; agar kiritilgan son oraligga tegishli bo'Imasa hisoblash
amalga oshmaydi.

Dastur ishga tushgan vaqgti butun sonni kiriting buyrug'i chigadi, shunda o quvchi
tomonidan 1 dan 33 gacha bo’lgan sonlar Kiritiladi, chunki unsigned long 33 faktorialgacha
giymatlarni gabul gila oladi. Agarga bundan yugori giymat kerak bo’lsa sonli to plam turini
0 zgartirishimiz mumkin.

Masala: Y22, i i! ni hisoblang [3].

Yechish: Ifodamiz quyidagicha yozilishi mumkin.

micil=1-1142-2143-31+n-n

Dasturlash yordamida uni quyidagi algoritm orgali yozishimiz mumkin.

#include <iostream>

#include <math.h>

using namespace std;

int main()

{

float a, sum, fact=1;
cout<<'a ni kiriting=""; cin>>a;
for (inti=1; i<=20; i++)

{

sum+=i*(fact*=i);
}
cout<<sum<<endl;

system(*'pause');
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return 0;

}

Mana shu ketma ketlik orgali berilgan ifodani giymatini tezlik bilan hisoblash mumkin.
Aslida matematik shakl almashtirish orgali qulay usulda soddalashtirishimiz mumkin, lekin aynan
giymatini chigarish amalga oshmaydi.

Hozirgi kunda juda ko‘p algoritmik tillar mavjud. Bular ichida Java va C++ dasturlash
tillari universal tillar hisoblanib, boshqga tillarga qaraganda imkoniyatlari kengroqdir. So‘ngi
yillarda Java va C++ dasturlash tillari juda takomillashib, tobora ommalashib bormoqgda. Mazkur
tillardagi vositalar zamonaviy kompyuter texnologiyasining hamma talablarini o‘z ichiga olgan va
unda dastur tuzuvchi uchun ko‘pgina qulayliklar yaratilgan.

Bu dasturda masala natijasi har bir hol uchun alohida yechib ko‘rsatiladi. Bundan ko‘rinib
turubdiki nafagat matematikada balki igtisodiyot, fizika, kimyo, geografiya, astronomiya va
boshqga ko‘plab hisoblashga oid masalalari mavjud harbir fan va soha uchun dasturlashni qo‘llash
mumkin ekan.

Foydalanilgan adabiyotlar ro‘yxati:
1. Alixonov S. “Matematikao‘qitish metodikasi”. Toshkent: O‘qituvchi, 2010.
2. Meliqulov A va boshqalar. “Matematika”. I-1l gism. Kasb-hunar kollejlari uchun o‘quv
go‘llanma. T.: O‘qituvchi, 2004.

3. “C++tili asoslari” Boltayev B.J., Azamatov A.R. Toshkent. A 11+, Amaliy qo‘llanma.
4. “Algoritmlash va dasturlash asoslari”. Azamatov A.R.. Toshkent. Cho‘lpon, 2013.

MASHINAVIY O‘QITISH USULLARI YORDAMIDA YUZ NIQOBLARINI ANIQLASH

IRashidov X.Sh., 2Abdukadirova G.X.,
! Raqamli texnologiyalar va sun’iy intellektni rivojlantirish ilmiy tadqiqot instituti,
tayanch doktorant
2 Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti,
magistrant.

Magolada yuz nigoblarini aniglash usullari tahlil gilingan hamda mashinaviy chuqur
o ‘qgitish texnologiyasi orgali yuz nigobini aniglashning konvolyutsion neyron tarmoq usuli
keltirilgan.

Kalit so ‘zlar: biometrik tizim, mashinaviy o ‘qitish, chuqur o ‘qitish, neyron tarmogqlari.

B cmamve ananuzupyromes memoovl 0OHApyHCeHUs AUYEBLIX MACOK U NPeOCmasieH
C6’€pﬂ’lOllelZZ Heﬁpocemeeozl Memoo 06Hapy9fceHuﬂ Jauyesvlx MacoK C UCnojib3oearHuem
mexrnoocuu MauuHHo20 2]1)/501(‘020 06yquuﬂ.

Knroueswvie cnosa:. buomempuyeckas cucmema, MawurHoe odoyuenue, 21yookoe odbyueHue,
HeﬁPOHHble cemu.

The article analyzes methods for detecting face masks and presents a convolutional neural
network method for detecting face masks using machine deep learning technology.

Keywords: biometric system, machine learning, deep learning, neural networks.

Chuqur o‘qitish sun’iy intellekt sohasidagi muhim yutuqdir. U tasvirni tahlil gilishda kichik
belgilarni ajratib olishda katta imkoniyatlarni ochib berdi. COVID-19 epidemiyasi sababli, virusli
kassalik bilan kasallangan bemorlarni aniglash uchun ba’zi chuqur o‘qitish yondashuvlari taklif
gilindi. Quyida Kkirishni nazorat gilish va boshqgarish tizimlarida yuz nigoblarini aniglash usullari
keltirilgan.
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[1] ish mualliflari tibbiy yuz nigoblarini hagiqiy tasvirlardan aniglash va ularni ajratishga
harakat qilganlar. Taklif etilayotgan model YOLO-V2 va ResNet-50 neyron tarmoq
arxitekturalaridan iborat. [2] ish mualliflari yuzlardagi nigobni aniglash uchun klassik mashinani
o‘qitish bilan chuqur o‘gitishdan foydalangan holda gibrid modelini taklif qildilar. Taklif
etilayotgan model ikki komponentdan iborat: ResNet-50 tarmoq arxitekturasi yordamida belgilarni
ajratib olish va tasniflash jarayonidan iborat. [3] ishda bemor o‘pkasining rentgenografik
tasvirlarini tahlil gilish orgali konvolyutsion neyron tarmogga asoslangan COVID-19 Kassligini
aniqlashning yangi wusulini taklif qildilar. Ushbu ishga o‘xshash kontekstda [4] ishda
“DarkCovidNet” deb nomlangan rentgenografik tasvirlar yordamida COVID-19 ni avtomatik
aniglashning yangi modelini tagdim etildi. [5] ishda diagnostikada yordam beradigan virus mavjud
hamda mavjud bo‘lmagan kompyuter tomografiyasi tasvirlarini farqlash uchun turli xil chuqur
o‘qitish usullarini taklif gilingan.

Yuqorida keltirilgan ilmiy ishlar asosida konvolyutsion neyron tarmoq modeli qurildi.
Modelni o‘qitish natijalari, shuningdek, o‘qitishning aniqligi va o‘qitish xatoligi mos ravishda
aniqlik bo‘yicha davr va xatolik bo‘yicha davr ko‘rsatkichlarida egri chiziqlar sifatida keltirildi.
Har bir o‘qitish davridan so‘ng, har bir model validatsia ma’lumotlar to‘plamida sinovdan
o‘tkazildi. O‘qitish natijalari kabi, validatsia natijalari ham validatsia aniqligi va validatsia xatosini
bildiradi. So‘ngra ikkala natija xatolik funktsiyasi bilan taqqoslanadi. Nolga intiluvchi xatolik
funksiyasi qiymati, modelni yaxshi o‘qitilganligini anglatadi. Aks holda, giperparametrlar modelni
keyingi o‘qitish davrida qayta sozlanadi. Xatolarni hisoblash va tarmoq parametrlarini yangilash
jarayoni orgaga targalish deb ataladi, bu har ganday neyron tarmogni o‘qitish bosqichida oldinga
targalish jarayonidan keyin ishlab chigilgan ikkinchi muhim jarayondir.

Yuz niqobi modelni o‘qitish uchun ma’lumotlarni to‘plash va tayyorlash bo‘yicha dastlabki
ishlarni bajargandan so‘ng, konvolyutsion neyron tarmoq modeli o‘qitildi.

=

o
@

g
o

—— o'gitish_xatoligi
—— o'gitish_anigligi

Xatolik / Aniglik
o
B

o
[N

O'gitish davri #

1-rasm. O‘qitishdagi aniqliklar hamda xatoliklar

Keltirilgan grafiklardan neyron tarmoq modeli yaxshi o‘qitilganini, o‘qitishdagi xatolik
asta kamayib borayotganini hamda tanib olish aniqligi 97 % ga erishganini ko‘rishimiz mumkin.

Xulosa

Biometrik Kkirishni nazorat gilish va boshgarish tizimida, COVID-19 pandemiyasining
monitoringi uchun dolzarb hisoblangan yuz nigobini aniglash muammosining mavjud usullari
tahlil qilindi hamda ko‘rib chiqildi. Tajriba natijalari yuz niqobi mavjudligini tekshirishda
aniqlashda yuqori aniqlikni ko‘rsatadi. Chuqur o‘qitilgan neyron tarmoq modeli 97% aniqligini
ko‘rsatdi.
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KOMPYUTERDA O‘QITISHNING IMITATSION MODELI

Sayidqulov Asliddin Xusniddin o‘g‘li, Samargand davlat universiteti magistranti Qamarov
Murodali Salohiddin o‘g‘li, Samargand davlat universiteti magistranti
E-mail: saidqulov98@bk.ru

Annotatsiya: Tavsiya etilayotgan vizual imitatsion kompyuter modelining magsadi
to ‘plamlar ustida qo ‘llaniladigan amallarni bajarilish jarayonini imitatsiya qilish asosida
o’rgatish, shuningdek foydalanuvchilarni amallarni mustaqil bajarishini nazoratini tashkil
gilishdan iborat.

Kalit so‘zlar: Imitatsion model, to ‘plam, to‘plamlar ustida amallar, o’qitish, nazorat,
to ‘plamlar birlashmasi, kesishmasi, ayirmasi, simmetrik ayirma.

Annomayusa: lenv npeonazaemori KOMnbIOMEPHOU MOOENU U3VATLHO20 MOOEIUPOBAHUS
cocmoum 6 mom, umooOwl suzyaiusayusld npoyecca 06yquu}l 6blNOJIHEHUA onepayuu Hao
MHOIHCECMEBAMU, a makoice  opeanusayusl  KOHmpOJisi camocmosimeilbHo20 6blNOJIHEHUA
noJsibzoeameneti onepayuu HAO MHOICECMEAMU.

Knrouegnie cnosa: Hmumauuomtaﬂ MOO@JZb, MHOJCecmea, onepayuu Hao MHOIMHCECMBAMU,
06be()uHeHue, nepecevyedue, pasHocmeso. CuMMempuueCKaﬂ PA3HOCNb MHOJMCECME.

Abstract: The purpose of the proposed computer model of visual modeling is to visualize
the process of learning to perform an operation on sets, as well as to organize control over the
independent performance of users of operations on sets.

Keywords: Imitatsionnaya model, mnojestva, operatsii nad mnojestvami, ob'edinenie,
peresechenie, raznost. Symmetric raznost mnojestv.

Vizual imitatsion kompyuter modelidan foydalangan holda diskret matematikani
o‘qitishning asosiy maqsadi talabalarning matematik modellar va ularni o‘rganish algoritmlarini
qurish va tahlil qilish ko‘nikmalarini shakllantirish, matematika va informatika o‘rtasidagi
bog‘liglikdan ko’rsatishdan iboratr.

Ishning asosiy magsadi - informatika va axborot texnologiyalari asosida o‘gitish va
nazoratni tashkil gilish treningini loyihalash hamda amalga oshirishdan iborat. Bunday treningning
barcha bosgichlarida tinglovchilar zamonaviy axborot olamida samarali faoliyat uchun mavzunan
yaxshiroq o‘zlashtiradilar, vogelikni o‘rganish uchun kuchli vositalardan, shu jumladan,
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kompyuter texnologiyalaridan foydalanish ko‘nikmalarini egallaydilar, hayotiy muammolarni hal
gilishda aqliy qobiliyatlarini rivojlantiradilar.

Ta'lim jarayonida vizual modellardan foydalanish predmet sohani o‘rganishga qiziqishni
oshirishga yordam beradi. Axborot modellarining eng ko‘p qo‘llaniladigan turlaridan biri
to‘rtburchaklar jadvalidir.

Imitatsion kompyuter modelining vazifasi: ma’lum bir scenariya asosida talabalarga
diskret matematikaning mavzuga doir nazariy tushunchalarni amaliy jihatlarini imitatsiya qilish
asosida o‘rgatishdir, bu esa amaliy mashqglarni bajarish usullarini o‘zlashtirish jarayonini
kompyuter dasturidan foydalangan holda samarali tashkil etish imkoniyatlarini ko‘rsatishdan
iborat.

Vizual imitatsion kompyuter modelining maqgsadi diskret matematika to‘plamlar ustida eng
ko‘p qo‘llaniladigan asosiy amallarni o‘rgatish, bunda, to‘plamlar ustida amallarni bajarilish
jarayonini tushuntirishda talabalar quydagilarni o‘rganadi:

* to‘plamlar nazariyasining asosiy tushunchalari, to‘plamlar wustida amallarni
modellashtirish usullari;

» taklif etilayotgan dasturiy vositadan aniq matematik masalalarni yechishda foydalana
olish;

+ diskret matematikaning asosiy atamalari, tushunchalari va usullari, aniq matematik
muammolarni modellashtirish uchun dasturlash tillari haqida tasavvurga ega bo‘lish.

Dasturni ishlash tavsifi.

Dastur quyidagilardan tashkil topgan:

* HTML gipermatn belgilash tilidagi interfeys qismi;

» JavaScript-ning C-ga o‘xshash tilidagi funksional qismi.

Interfeys gismida quyidagilar nazarda tutilgan:

» dastur sarlavhasi, muallif haqidagi ma’lumotlar, qayta ishlash vaqti;

* to‘plam elementlarini belgilangan maydonlariga kiritish tanlanadi-generatsiya qilish,
foydalanuvchi tomonidan kiritish, fayldan yuklash;

* natijalarni chiqarish maydonlari tanlanadi-konsol yoki tashqi fayl bo’lishi mumkin;

* o‘rnatilgan o’qitish, mashq qilish, nazorat ishi topshirish rejimi tanlanadi.
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Dasturdan foydalanuvchi, ikkita chekli sonli to‘plam ustida ayirma, kesishma, birlashma,
simmetrik ayirma amallarini bajarilish jarayonini kuzatish, mustaqil bajarib mashq qilish-mashqgni
bajarilishda xatoliklar izohlar bilan ko’rsatiladi, nazorat ishi topshirish mumkin..

Dasturda amallarnnig bajarilish foydalanuvchiga animatsion shaklda namoyish etiladi.
Foydalanuvchi to‘plamalar ustidagi amallarni tanlash imkoniyati mavjud. Har bir amalning
bajarilish tartibi va bajarilish algoritmlari tushuntiriladi. Natijalar ranglarga ajratilib ekranga chop
etiladi.

Adabiyotlar
1. 3axaposa JL.LE. Anroput™mbl AMCKpeTHONH MaremMaTuku: YuebHoe mocobue.M., U3n-Bo

MOCKOBCKOT0 TOCYJJapCBEHHOTO MHCTUTYTA 3JICKTPOHUKHU U MateMaTuku , 2002.

2. A. B. Axo, P. Cern, A. J. Ynpman. KoMOwisiTOpbl: NPUHIUMBI, TEXHOJIOTHH U

HHCTpYMEHTHL. M.: «Bunbsamcy, 2003.

3. Topneer A.B., Mommuanos A.1O. Cucremnoe nporpammuoe obecrieuenne. - CII6.: TTurep,
2002. - 734 c.

INFORMATION SYSTEMS AND THEIR PROCESSES

Akbarova SH.A. - Senior Lecturer
Department Information Technologies, Tashkent State Technical University named after
Islam, Phone.: +998977434388

Kanum cysu. Ax60pam Mmu3umMu, mu3um, S1eKmpoH nouma, IKcnepm Mmusumu, 60uu<apy6,
bowKkapye muzumu, bowKapye annapam, axoopom oKuMu, axoopomHu Kauma uuLiaud.

Annomayun. byzyneu xynoasu samonasuii axoopom musumu mywlyHuyacu axoopomea
UWN08 OepuliHUHe aAcoCcull MeXHUK 60CUmacu  cugamuoa waxcuii KoOMNbIomepaapoaH
otioananuwmnu ky30a mymaou. Hupux mawkunomaapoa wiaxcuii Komnsiomepaap ounau 6up
Kamopoa axoopom mu3suMUHUHe MexXHUK 6asacu mapkubuea MIUHDpetm éku cynep 1eKmpoH
xuco@zam mauwiuHnaiapu , xamoa ax60p0m MUBUMUHUHS TOKAT XUCOOIa mapmoxjiapu KeHepoK
épumub bepunean.

Knroueeoe cnoeo. HH¢OpMal4u0HHa}Z cucmema, cucmema, INEeKMpPOHHAS noumd,
IKcnepmHnas cucmema, ynpaejieHue, cucmema YnpaeieHusl, annapam YnpaeieHusl,
ungopmayuonHvlll NOMOK, 0bpabomka ungopmayuu

Annomauyun. Konyenyus cecoO0HAWHEU COBPEMEHHOU UHQOOPMAYUOHHOU  UCHIEeMbl
OCHOG6HblE nexnuvecKkue cpedcmea 06pa60m7<u qubopMauuu KAdK UCnoJjib306daHue nepcoralbHvblx
Komnsviomepoe ()epofcum. C NEPCOHANbHBIMU KOMNbIOMEPAMU 6 KPYNHbIX OpPcaAHU3AUUAX a
maxoice Cocmas mexHuyeckou 0azvl UHGOPMAYUOHHOU CUCmEMbl MOUHDpetimbl  unu
CynepKkomnviomepbsl, ad makaice JIOKAJIbHble cemu qu)OpMaquHHblx cucmen.

Keywords: Information system, system, e-mail, expert system, management, control system,
management apparatus, information flow, information processing.

Annotation. The concept of today's modern information system the main technical means of
information processing as the use of personal computers holds. With personal computers in large
organizations as well as the composition of the technical base of the information system mainframe
or supercomputers, as well as local area networks of information systems.

Before introducing the concept of information system, let's define what we mean by system
(system). A system is a set of elements (objects) that operate simultaneously in a single goal, both
as a whole and in an interconnected way. Information systems include not only information
processing and storage, automation of writing, but also decision-making (artificial intelligence
methods, expert systems, etc.), modern telecommunications (e-mail, teleconferencing), general
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and local area networks and new management. increases the efficiency of the object of
management through the use of methods and is widely used for this purpose [1].

An information system is an interconnected set of methods, tools, and individuals used to
collect, store, process, and transmit information to achieve a set goal.

According to the cybernetic approach, the management system represents the sum of the
management object (for example, enterprises, organizations, etc.) and the management entity, the
management apparatus. Management is defined as the staff that sets goals, develops plans, adapts
requirements to decisions made, and oversees their implementation. The function of the object of
management is to carry out the plans developed by the administrative apparatus, that is, the
management system is designed to carry out this work [2].

Both components of the control system are connected by tugri (T) and axis (A) connections.
Direct communication is expressed in the flow of information from the control unit to the control
object. Feedback is rarely reflected in the flow of information on the implementation of decisions
made in the reverse direction.

Information flows are the means of processing, transmission and storage of data, as well as
the interaction of management staff performing operations on data processing[3].

Information systems use not only information processing and storage, automation of writing,
but also decision-making (artificial intelligence methods, expert systems, etc.), modern
telecommunications (e-mail, teleconferencing), general and local area networks and new methods
of management increases the efficiency of the management facility and is widely used for this
purpose.

Automated and automated types of information systems are known.

In an automated information system, some of the management or data processing functions
are performed automatically, while the rest are performed by humans.

In an automated information system, all functions of control and data processing are
performed by technical means, without human intervention (for example, automatic control of
technological processes).

Depending on the field of application, information systems can be divided into the following
classes:

-automation and management of scientific research;

- design automation;

- management of organizational processes;

- management of technological processes.

Information systems in the automation and management of scientific research are designed
to automate the activities of researchers, the analysis of statistical information, the management of
experiments.

Information systems in design automation are designed to automate the work of
manufacturers of new equipment (technology) and engineering designers [4].

Information systems in organizational management are designed to automate the functions
of individuals. This class includes information systems for the management of both industrial
(enterprises), non-industrial facilities (banks, stock exchanges, insurance companies, hotels, etc.)
and individual offices (office systems).

An application software information system is a set of software products designed to
automate the solution of functional tasks. They can be developed as universal tools (text editors,
spreadsheets, database management systems) and special tools - various objects (economic,
engineering, technical, etc.) that implement functional subsystems.

Technical support is a set of technical tools used to operate a data processing system. This
security includes devices that process data and perform standard operations. In addition to
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computers, such devices include peripherals, various office equipment, telecommunications and
communications.

Legal security is a set of legal norms governing the creation and operation of information
systems.

Linguistic support is a set of language tools used at different stages of the creation and use
of MKIT to increase the effectiveness of the development and maintenance of human-computer
communication.

References.
1. ReckerJ. Scientific research in information systems: a beginner's guide. — Berlin : Springer,
2013.
Buckland M. K. Information and information systems. — ABC-CLIO, 1991. — Ne. 25.
3. Dumas M., Van der Aalst W. M., Ter Hofstede A. H. Process-aware information systems:
bridging people and software through process technology. — John Wiley & Sons, 2005.
4. Reichert M., Weber B. Enabling flexibility in process-aware information systems:
challenges, methods, technologies. — Heidelberg : Springer, 2012. — T. 54.
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CREATING QUERIES IN SQL

Senior Lecturer Djuraeva Sh., Senior Lecturer Tulyaganov Z.Y.,assistant Zokirova F.R.
Department Information Technologies, Tashkent State Technical University named after
Islam, Phone.: +998977434388

Kanum cy3u. Maviymom, 610k, ughooa, pensyuown, mavaymomiaap oazacu, SQL munu,
MAbIyMOmaap 6a3acunu d1emMenmiap, OOMeH Apamui.

Annomayun.Xozupeu «kynoa SQL(Structured Query Language) Cmpykmypanauwiean
cyposaap munu. Anux kuauod atimeanoa SQL — maviymomaapru kucm muau, yyuku Maviymomaap
bazacunu bowkapuw musumu 6owka mun ocumanapuea xam sea. SOL apamunaémeanoa, 00oui
madbuull munea AKUH  PElAYUOH MBIAYMOMAAP 0a3acuHu Ccypoeiap muau cugpamuoa
JIOUUXANaHeaHAUY MAKUOAO YMUI2AH 84 MAKOAAOA KeHSPOK KUIUO MA3MYHUHU OYUb OepaaH.

Knwuesoe cnoso. Ccolika, 3nauenue, 010K, 8ulpadicenue, peayuoHHas, 6a3a OaHHbIX, A3bIK
SQOL, snemenmol 6a3vl OAHHBIX, CO30AHUE OOMEHA.

Annomauusn. B nacmoswee epems SQL (301K cmpyKmypupoeaHHulx 3anpocos) A6JsAemcs
AZBIKOM CMPYKMYPUPOBAHHBIX 3anpocos. B uacmuocmu, SQL sensiemcs s3vlkoM pazoenos
OGHHBIX, NOCKOAbKY CUCmeMa YNpasieHus 0a3amu OAHHbIX MAakice umeem oOpyaue s3bIK0Gble
uncmpymenmsi.  Ilpu cozoanuu SQL Oviio ommeueno, umo 6 Kayecmee s3blKA 3ANPOCO8
NPOEKMuUpOBAIACh PENSYUOHHASL 6a3a OAHHBIX, OIUZKASL K NPOCIOMY eCIeCcm8eHHOMY SA3bIKY, U 8
cmamue 60/1ee N0OPOOHO 0OBACHAEMCS ee COOePAUCAHUE.

Key words: Link, value, block, expression, relational, database, SQL language, database
elements, domain creation.

Annotation. Currently, SQL (Structured Query Language) is the structured query language.
In particular, SQL is a data partitioning language because the database management system also
has other language tools. When creating SQL, it was noted that a relational database, close to
simple natural language, was designed as a query language, and the article explains its content
in more detail.

SQL - Data because the data is a partition language the database management system also

has other language tools [1]. SQL when created, a relational database close to ordinary natural
language designed as a query language. SQL is a declarative language, so it is differs from
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programming languages. The meaning of this is given in SQL the expressions describe what to do,
I.e. how to do it does not indicate that it is required. SQL language:

- Operators;

- Instructions;

-+ Functions; consists of a set.

Some rules for creating queries:

In SQL expressions, keywords can be written in lowercase and uppercase. Expressions can
be crushed in one or more lines. At the end of the expression **;"" is set. An SQL command how
many blocks are crushed, they are separated from each other by -; -. All SQL keywords
(commands, operators, etc.) can only be used as a servant word, ie for other purposes can be used
as a table name, column name, variable, and more not. Because SQL is a free format, SQL is a
separate operator and their sequence, separating and flattening separately can be used. The
following rules are required:

An empty space left at the beginning of each construction

positions should also include other operator constructions;

If the construction consists of several parts, each of them the space in the
new rows of the section relative to the previous construction is crushed by
sliding

—

SQL operators can be divided into 4 groups:

DDL (Data Definition
Language) - data
definition
operators. DDL operators
group database objects
_designed to create,
DML (Data Improve, and remove; DCL (Data_ControI
Manipulation Language) is a data
Language) - with data management language.

] g This is a language
\Tvgrr]ll?#glja\t/\l/?trr]] %gfgﬁgfs’ protection of the database

from various inappropriate

is the language intended damage designed to
to provide; provide;

TCL (Transaction Control
Language) is a transaction
management language.

These are the operations
performed by DML group
operators

provides change;

Four for data manipulation operations in SQL The keyword is used: SELECT, INSERT,
UPDATE, DELETE. SELECT The operator expressions have a special place because it separates
the data designed to get and this is a lot of issues that users solve part of SELECT operator to the
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specified allocation criterion to separate attributes from one or more tables, respectively used. An
overview of the SELECT statement is as follows:

SELECT [DISTINCT] <attribute list>

FROM <list of tables>

[WHERE <selection condition>]

[ORDER BY <attribute list>]

[GROUP BY <attribute list>]

[HAVING <condition>]

[UNION <Expression with SELECT operator>]; Here, the elements in square brackets are
always crushed not necessarily.

DDL Operators:

X CREATE SCHEMA - Database schema create;
X DROP SHEMA - Delete the database schema;
X CREATE TABLE - Create a table;

X ALTER TABLE - Change the table;

X DROP TABLE - Delete the table;

X CREATE DOMAIN - Create a domain;

X ALTER DOMAIN - Change domain;

The table is created using the CREATE TABLE command. This command is empty (empty),
ie creates a table without tuples (rows):

CREATE TABLE <table-name> (<field name> <field category> [(<size>)], <field name>
<field category> [(<size>)],....);

The order of the columns is determined by the order in which they are displayed. Square the
name cannot be overwritten by moving it to a new line, but they are with "," separated.

CREATE TABLE PEOPLE (

ID NUMBER,

NM VARCHAR?2 (50),

FAMIL VARCHAR2 (50),

OTCH VARCHAR?2 (50),

DROG DATE).

It is now mainly based on a relational database systems are widely used. In small
organizations The database management system is downloaded on a single computer can be used.
There are several such personal database systems can be useful when the user is working. So
current The database in enterprises and organizations on the primary server and users with separate
computers connects. These computers are called client computers. The server is therefore a
centralized storage of data all users have been modified, including one piece of information will
be able to view the information.

References.
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JTACTYPUM TABMHUHOT BA JACTYPJIAI )KAPAEHUHUHT MOXUSATH

Myiigunosa M.A. — AupaIYIIN kadgenpa myaupu, PHD.
CooupoBa ®.A. — AualYIINU marucrpantu

Annomauusn: Maxonaoa oacmyputl mavMUHOmM 6a YHUHS APAMULUWU, OACMYPAAU
JHcapaénu xaxuoa maviymomaap keamupunean. Iy ounan bupea oacmypiaut sHcapaéHurune
moxusmu ouud bepuieaH.

Kanum cyznap: Jlacmyp, komnviomep, oacmypuii mavMuHom, 0acmypiaut, 0acmypuu,
quZOJluﬂm, 204, JHcamusam.

Annomauun: B cmamve npedcmasiena ungopmayusi 0 npocpammHoM obecneueHuu u e2o
co30anuu, npoyecce npocpammuposarnus. OOHAKo CYuHOCMb NPOYecca NPocPaMMUpPOBAHUSL
PAaAcKpbsvleaemcs.

Knroueswvie cnosa: HpOZdeMHO@ 06ecneueHue, Komnvromep, npocpammHoe 06ecnequue,
NPOCPAMMUPOBAHUE, NPOSPNMMUCT, 0essMeTbHOCMb, U0es, 00WecmBo.

Annotation: The article provides information about the software and its creation, the
programming process. However, the essence of the programming process is revealed.

Keywords: Software, computer, software, programming, programmer, activity, idea, society.

Tabnum xapaéuu Kagan puBOXKIaHUO OopaéTraH OYryHTH KyHZIa acOCHH TapMOKJIapIaH
Oupu 6ynraH axOOpOT TEXHOJIOTHSUIIAPUHUHT TapaKKUETUMU3aru ypuu oekuécanp. Kommbrotep
yHUBEpcaJ KypuiMa Oyin0, yHIaH KeHI KyJlamJard MacallalapHH €YUl y4yH (OHJaaHuII
MYMKHH. A HaH OIyHUHT Y4yH XaM Jactypiap ¢oiga KenTHpaau.

Homaop kommbroTep uioBamapu Xakuna Vyitnad kypunr. KommbioTep Kypuimaniapu,
TU3UMIIApU JACTypuUd TabMUHOT (parMEHTHMHHM HWIUIA0 YMKUIIHKA YHIa0, 10371a0, XaTTOKH
MUHI1a0 MHCOHJIAp MINTUPOKUCU3 TacaBBYp Kwinb Oynmaiimu. bynna pactypuuiap,
Jodnxauuiap,  TECTJIIOBUMIAP, AaHUMaropjiap, [MCHUXOJOIJIap, MabMypjiap, JoWHxa
MeHeKepaap, (GoijaniaHyBud UHTEpPEHCUHU  spaTyBUWIap, YCKYyHa TabMUHOTHU
uHTepeicuHn siparyBumiap, cudar Oyiinya WHXKEHepyap, TEXHUK TONUIUPUKIAPHUA HIIIA0
YUKYBYH MyTaxacCUcIap, 1acTypui TAabMUHOT UIITA0 YUKHII OYHrda MEeHeKepIap, 1acTypiap
KyTyOXOHAaCHMHU TAIIKUJ KUJIYBUM MyTaxaccuciap, XaBQCH3IUK XU3MaTH XOAUMIIapu Kadbuiap
KaTHallau.

Bynna siroHa MypakkaOIMK ITyH/IaH TalllKWI TONTaH-KH, SIXIIH JaCTypUl TAbMUHOT UIILIa0
YUKApWINIIATA TAbCUP 3TYy4Yd Oapya MHCOHJAP TYpPJM TabJIMMIA STAIWUTH, YIApPHUHT TYpIu
KM3UKHIIUIApH Ba 0JIaTJIapU MaBXYIJIUTUHU YbTHOOpTa OJUII JIO3UM. YOy HHCOHJIapra OM3HUHT
xaéTuMu3 cudatu, aipuM XoJulapAa XaTTo XaéTUMHU3 XaM OofiMK. Xeu Oup MHCOH HOKOpHIa
KeNTUpuiIran 6apua Bazudanapau 0akapa oaManIu.

bu3 xamma BakT JacTypumiiap Ba JacTypliall XakKujaa cy3 IOpUTSIIMU3, aMMO JTacTypJiall
YMYMUH TacBUPHUHT OMp KucMuaup. Kema éku mobun tenedoHHN Muiad YMKapyBuM Liaxciap
Y3mapuHu nactypuu Ae0 xucobnamaiinu. byHnan Tamkapu, nactypiaml JacTypuil TabMHUHOT
uiad YUKUIIHUHT MYyXUM KUCMH Oyiica XaM, AacTypuil TabMHHOT HIUIA0 YUKUII — Oy
¢dakaTruHa JacTypIaml sMac..

ynnait kumb, nactypiam O6M3 ydyH Hera kepak? banku, Moxup nactypuu OynmaraH
X0JIJ1a, CU3 YHU Y3UHTH3HUHT TaJAKUKOTIAPUHTH3/1a aCOCUH yCKyHa cudaTuaa Kyapcus. bamku,
CHU3 JIacTypJjallHu KacO KUIMO oNraH Xosija, Y3 UIIMHIU3HUHT OMp KMCMUTa alJaHTUPUIIMHTU3
MYMKHH 0ynap. XaTTOKH, CU3 JacTypJallHu KacO KWiIuO oJIraH XOJUHIU3a XaM, JacTypJlalliad
Oormka wimMra 3ra 0ynacus.
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JlacTypnam — ¥3 FOsSUTapUHM JacTyp KypuHHIIUAA udoaanam ycyauaup. by macamanap
eunnira épaam 6epanu. Arap CU3HUHT FOSTIApUHTU3 OYIMaca, eYrIUIIT JIO3UM OYIIraH Macanasiap
OynmMaca, JacTypiai BaKTHH OSKOp YTKA3UII JEMaKIup.

JlacTypaii, XaTTOKM KeHI' MUKUECA, KaTTapOK WIMUN (paHHUHT KUCMH XucoOnaHau. bu3
YHU JAaCTypHUil TabMHHOT OwiaH OOFIMK axOOpOT TEXHOJOTHSIAPH, KOMIBIOTED TEXHHMKACH,
KOMITBIOTEPIIAIITHPUITaH (panmap €ku 0omka wiMuid GaHHUHT OUp KUCMU chdaThIa KYpUITUMHU3
myMkuH. Jlactyprnam uHpoOpmaTHKaga, MaTeMaTUKala, TEeXHHKana, (u3ukaaa, OuoJorusjaa,
MeIUIMHAa, Tapuxaa, agabuértaa Ba OomIKa akaJeMUK coxaiapia KyJUlaHaJuraH KyImumua
TEXHOJIOTUSIAUP.

HNactypmam — amanga Kyoiam, Taxpuba acocuaa Taxpupiail, TeKIIHPHII
UMKOHHUSTHHHM SpaTyBUM aMaiuii Ba (QyHIaAMEHTal Macanajiap CYWJIUIIMHU H(POJATOBYH
aCOCHUM YCKYHAaJHp.

Hactypmam — ¥osutap Ba Ha3apus BOKEIUK OmiaH TYKHAImyBYd (aHIup; yHIA
KOMIIbIOTEPIIAIITHPUITAH (paHIap Ha3apuil OyIMacaaH SKCiepUMeHTall (paHra ailiaHa/lu Ba oJaMra
TabCcUp STUIIHYU Oonuiaiiau. bByHna Kailg >TUII JTIO3MMKH, JAacTypJiall — aMaluid Ba HazapHii
ycIyOIapHH amalira OIMPYBYH BOCUTAIAPAUD.

Xynoca KumuO aWTHUIIMMU3 MYMKHHKH, JacTypJiiall acociapu (aHd ydyH macajanap
TU3UMUHH IAKJUIAHTHPHUIIHU UCTACAHTU3, YHJA SIXIIM JACTYpud OYIMIIUHTH3 J103uM. ByHnaii
MacajlaJapHu XUCOOJOBYM JacTypiapna, (u3uMKaHu, MaTeMaTUKaHM, 3JIEKTPOTEXHUKaHH,
MeXaHUKaHH, TH3UMJIAIITHPULIHA, SHHA TAAKUKOT yUyH 3apyp Oynran 6apya wiMuil ¢paHIapHA
OMIIyBUM KYIICOHJIM AACTypUMIIap KaTHAILIAIH.
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INFORMATIKA AXBOROT TEXNOLOGIYALAR FANINI O’QITISHDA
INFOGRAFIKA TEXNOLOGIYASINING AHAMIYATI

Ibaydullayev Mamasodiq - Andijon davlat universitetining pedagogika instituti
Informatika va aniq fanlarni o'qitish meto'dikasi kafedrasi o’qituvchisi,
Sultonova Dilorom - Andijon davlat universitetining pedagogika instituti
Ta’limda axborot texnologiyalari mutaxassisligi magistranti

Annotatsiya: Ushbu maqola umumta 'lim maktablarida Informatika axborot texnologiyalar
fanini elektron vositalar yordamida o’qitish texnologiyasini yoritib bergan. Zamonaviy
infografika texnologiyasidan foydalanilashni va ular orqali ma lumotlarni tushintirish bosgichlari
ko rsatilgan.

Kalit so zlar: grafika, multimedia, elektron darslik, metod,interfaol.

Annomauusn: B 0anHoll cmamve paccmampueaemcs mexHonocus 00yuenus uHghopmamuxe
u qu)OpMaL{LlOHHblM MexXHoJI02UAM 6 o6meo6pa306ameﬂbHod uwKosie C UCnoib306aHUeEM
OJIEKMPOHHbLX cpe()cme. Tlokazansl 3manvl uCnoiIb306aHUS COBPEMEHHDbLX quboepagbuquKux
MexXHoN02Ull U 0OBACHEHUS OAHHBIX C UX NOMOUWUbIO.
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Knrouesvie cnosa: epaguxa, myromumeoua, 21eKmponHblLL Y4eOHUK, Memoo, UHMEPAKMUE

Annotation: This article covers the technology of teaching computer science and
information technology in secondary schools using electronic means. The steps to using modern
infographic technology and explaining the data through them are shown.

Keywords: graphic, multimedia, electronic textbook, method, interactive

Infografika (lotin. Informatio — xabardor gilish, aniglik kiritish, ta’riflash) — bu murakkab
va katta hajmdagi ma’lumotlarni tez va aniq taqdim qilishga mo°‘ljallangan ma’lumotlarning grafik
interpretatsiyasi (shakli), “ma’lumot beruvchi grafik dizayn” hisoblanadi. Infografika keng
gamrovli va juda ko‘p sohalarda qo‘llaniladi. Jumladan: geografiya, jurnalistika, ta’lim, statistika,
texnik matnlarni aks ettirishda qo‘llaniladi [1,65].

‘limda infografik elementlardan foydalanishni quyidagi afzalliklari mavjud

. Infografika kasbga o‘rgatishda — ta'lim oluvchida tasavvurni rivojlantirishga va shakllantirishga
yordam beradi;

. Ta'lim jarayonining ko‘rgazmalilik darajasini orttiradi;

. Ta'lim jarayonini vizuallashtirish orqali o‘zlashtirish darajasini orttirishga yordam beradi;

Kasbning ijtimoiy portretini aks ettirish orgali ta'lim oluvchida kasbni o‘rganishga motivatsiya

uyg‘otadi;

Kasbning ijtimoiy-igtisodiy portretini qurish orgali ta'lim oluvchida ertangi kunga ishonch

orttirishga va kasbni yuqori cho‘qqilarini egallash uchun uzoq muddatli rejalar qurishga undaydi;

Kichik mutaxassislar tayyorlashda kasb mavqyei haqidagi axborotni ta'lim oluvchiga to‘liq

yetkazishga;

. Infografika ta'lim berish jarayonida Milliy istiqlol g‘oyasini yanada chuqur singdirish

imkoniyatini beradi.

QD

Infografika texnologiyasining ishlab chiqish bosgichlari:

1-gadam. O'quvchiga aniq aytmogchi bo'lgan narsani aniglang va ganday magsadga intilsin.
Barcha ma'lumotlarda asosiy masalalarni ajratish - bu infografika. Tasvirlarning nagshlari yoki
skeletlari bunga asoslanadi.

2-gadam. Keyingi, axborot ogimini maksimal darajada soddalashtirish kerak. Ma'lumotlar
to'plami juda katta bo'lsa, ularni har biri alohida tasvir yoki grafika bilan to'ldiriladigan bo'limlarga
bo'linadi.

3-gadam. Axborotning eng oddiy namoyishi - infografika. Qanday ko'rinishi mumkin? Har bir
olingan ma'lumotlar to'plami uchun eng yaxshi vizualizatsiya formatini tanlang. Ularning
orasidagi farglar fagat o'quvchilar tomonidan tagdim etilgan ma'lumotlarni mustahkamlashga
yordam beradi. Bunga qo'shimcha ravishda, uning infografiyasi, shablonlari onlayn-resurslarga
mo'l-ko'llikda taqdim etilgan bo'lsa, uning rangli gamuti mos keladigan bo'lsa yaxshi yodda
saglanadi.

4-gadam. Infografiya yaratishda doimo ma'lumot manbalarini va mualliflik huqugini belgilang.
Ta'kidlash joizki, ijodkorlik va tasavvur uchun ramkalar yo'g, lekin gaysi turdagi infografika
mavjudligini o'rganish yaxshiroqdir.

Infografiya turlari
Shunday qilib, barcha infografika 4 turga bo'linadi.
Axborot-ma‘lumotnoma. Bunday turdagi jarayonni tushuntirish uchun yoki biror
narsalarni o'rganish uchun bir gator harakatlarni ko'rsatishingiz mumkin. Ma'lumotlarning butun
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gatori ramziy sxemalar yoki grafik tasvirlar yordamida amalga oshiriladi. Ushbu turdagi har
ganday ko'rsatmalarda keng foydalaniladi [2,256].

Dinamik infografika. Bu turdagi jarayonlar yoki rivojlanish dinamikasini namoyish gilish
uchun mo'ljallangan. Ko'pincha u ijtimoiy yoki iqtisodiy ko'rsatkichlarni tasavvur gilish uchun
ishlatiladi.

Statik infografika. Ragamli ma'lumotlar va ilmiy hagiqgatlarni, shuningdek ularning o'zaro
bog'ligligini bir-biriga ganday tushunish mumkin? Statik infografika yaratish. Odatda, ular
grafikalar, diagrammalar va boshga sodda shakllarga ega.

Videofunksiyalar. Infografika yo'nalishi bo'yicha zamonaviy tendentsiyalardan biri, bu
tomoshabinga murakkab ko'p o'lchovli ma'lumotlarni tasavvur qilish imkonini beradi. U
ma'lumotlarni o'gishning deyarli barcha turlarini birlashtirishi va ularni o'giganligi sababli ularni
inson agliga mahkam o'rnashtirishi mumkin. Odatdagidek, birinchi garashdan taxminan 80%
ma'lumotlar esga olinadi. Ushbu turdagi infografiya tomoshabin tomonidan tushunish va tushunish
jihatidan eng samarali hisoblanadi [3].

Informatika va axborot texnologiyalar fanini o’rgatishga mo’ljallangan ko’plab
multimediali elektron darsliklar ishlab chigilgan bo’lib ularning asosiy elementlari infografika
hisoblanadi. Fan bo’yicha biror terminlarni yoritib berish, tariflarni ifodalash, ishlash vazifalarini
ko’rsatish uchun infografikadan foydalanamiz.

Ne | Infografika Tarif

. Internet  (global tarmogni)  tushintirish
jarayonida ushbu qurilmalar va globus
rasmlarini bog’lash orqali ifodalash mumkin.

2. Arpanet * Internet tizimini rivojlanish  bosgichlarini
(1973 )—s FTP&TCP/IP ; . X . X
Ethernet rasmdagi ketma-ketlikda va yorlig’liglari
( 1982 WHTepHer ..
wmawammw—@ orgali ifodalash.
A (1994 )- + aMazon Sietscape YAHOO!
msn® Aol
+ Google
myspace «
WikipepIA 2" Windows
ACEX c
- (2003 flickr @itunes
(2005 21 Tube)
®BlaBlaCar +—(2006)

- 2007 )— tumblr. Flipkart £
2009
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Axborot xavfsizligi tushunchalarini ushbu
rasmdagi elementlar orqali ko’rsatib berish
mumkin.

Algoritmlar mavzularini o’qitishda  blok
sxemalar bo’limini tushintirish jarayonida turli
rangdagi, o’z vazifasiga ega shakllardan
foydalanish.

Algorithms

juswiadx3

Dasturlash texnologiyasini o’rgatish
jarayonida ushbu sikl grafigidan foydalanish
mumkin.

1.Design ( dizayn)

2.Analyze ( tahlil)

3.Implement (amalga oshirish)

4.Experiment ( tajriba)

Kompyuterning ichki va tashqgi qurilmalarini
ulanish portlarini aks ettiruvchi ma’lumot.

A ICH

0 [ E[F | &

\3\‘*

&
/2
At O il
Aaiznva faiza 1
Subaroy Shobabrom 28
Murodova fariea 25

Hanidova Parving 37

Tifomieatilea Tanidan o 'dasktinish

Turli o’zlashtirish natijalarini, statistic
ko’rsatgichlarni ifodalashda diagrammalardan
foydalanish.

Foydalanilgan adabiyotlar
1. Sayfurov D.M., Rizakulov A_Ta’lim jarayonini vizuallashtirish.
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2. |.M.Siddigov va S.X.Egamnazarova muallifligidagi «Infografika zamonaviy ta’limda
ma’lumotlarni tagdim etishning innovatsion usuli sifatiday Namdu, [Imiy
Axborotnomasi 2 son.
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DASTURLASH TILLARI TARIXI

Abdulatibov Maxammadtemur, AnDU, 1-bosgich magistranti

Annotatsiya:Ushbu magolada hozirgi kunda keng foydalanishimiz mumkin bo’lgan
dasturlash tillari va va uning kelib chigish tarixi, faoilyatimiz davomidagi muhim jihatlari yoritib
berilgan. Ularning qulaylik va kamchiliklari yoritib berilgan.

Kalit so‘zlar: dasturlash tillari,  dasturiy sistemalar, xotira qurilmalari, multimedia
qurilmasi, strukturali dasturlash, kompyuterlarning imkoniyatlari, ma lumotlar ogimi

Almomauuﬂ: B smoii cmamwve onucamnvi s3b1KU npoepammuposaHusl, Komopsle MOINCHO
WUpPOKO UCnojlb3o6antb ce2o0ns U ucmopust Ux 603HUKHOBEHUA, 6dadJiCHble ACNeKNnbl Hawern
pabomol. Bvidenenvl ux npeumywecmea u Hedocmamiu.

Knroueewvie cnosa: szvixu npocpamvmuposarnus, npocpammnsvle KOMNJIEKCobl, 3anoMurarouiue
ycmpoticmea, MYTbMUMeOULiHbLE ycmpoticmea, CMpPYKmMypHoe npoepammuposanue,
6O3MOICHOCNIU KOMNnbiomepa, nomokK OaHHBIX.

Annotation: This article describes the programming languages that can be widely used
today and the history of its origin, important aspects of our work. Their advantages and
disadvantages are highlighted.

Keywords: programming languages, software systems, memory devices, multimedia devices,
structured programming, computer capabilities, data flow

XX asrning 80 - yillaridan oldin ishlab chigilgan kompyuterlar uchun katta dasturiy
sistemalarni ishlab chigish juda ham mushkul vazifa edi. Buning eng katta
sababi shu davrga xos bo‘lgan kompyuterlarning imoniyatlarining chegaralanganidadir. Dasturiy
komplekslarni ishlab chigishda asosiy cheklanishlar kompyuter tezkor xotirasining sig‘imi,
ma’lumotlarni ikkilamchi xotira qurilmalaridan (magnit lentalar, barabanlar va h.k.) o‘qish tezligi,
protsessorning ishlash tezligi (ularning takt chastotalari bir necha yuz mikrosekund bo‘lgan) bilan
bog‘liq. Bu davrdagi kompyuterlar xalq ho‘jaligining hisob-kitob bilan bog‘liq bo‘lgan
masalalarini yechish uchun mo‘ljallangan edi. Kompyuterlarda boshqga xarakterdagi masalalarning
yechishning iloji yo‘q edi. Dasturchilar uchun shu kompyuterlarda yechilayotgan masala uchun
berilgan ma’lumotlarni hisobga olgan holda masalaning yechish algoritmini ishlab chigish birinchi
o‘rindagi vazifa hisoblangan. Bu borada N. Virtning mashhur ma’lumotlar+algoritm=dastur[37]
formulasini yodga olish yetarli.

1980 yillardan keyin ishlab chigilgan kompyuterlarning imkoniyatlari kengayib, ishlab
chigarish narxi keskin pasaygani tufayli ulardan foydalanish samarasi ortib bordi. Natijada, dastlab
matn va grafiklar uchun muharrirlari ishlab chiqildi, keyinchalik multimedia qurilmasi yordamida
tovushli ma’lumotlarni qayta ishlash imkoniyatlari ham paydo bo‘ldi. Kompyuter tasviriy
imkoniyatlarining kengayishi foydalanuvchilar uchun qulay bo‘lgan grafik muloqot interfeysini
yaratilishiga sabab bo‘ldi. Natijada yuqori murakkablikdagi katta amaliy dasturlarni yaratish
foydali hamda zarur bo‘lib qoldi. Dasturiy vositalarni ishlab chiqish uchun qurol sifatida yugori
bosgichli algoritmik tillardan foydalanildi. Bu dasturiy vositalar dasturchi va dasturchilar guruhi
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imkoniyatlarini kengaytirib, dasturiy mahsulotlarning murakkablik darajasining ortishiga ham
sabab bo‘ldi.

XX asrning 70-80 yillarda dasturiy mahsulotlarning murakkablik darajasini hal gilish
uchun ko‘plab metodlar ishlab chiqildi. Ularning ichida yuqoridan pastga
usulidagi strukturali dasturlash keng targaldi. Bu usul yugori bosgichli FORTRAN
va COBOL tillarining topologiyasiga asoslangan edi. Bu tillarda asosiy bazaviy birlik bo‘lib gism
dastur xizmat giladi. Dastur shakli jihatidan daraxtni eslatib, bitta gism dastur boshgasiga murojaat
gilar edi. Strukturali dasturlashda aynan shunday yondoshuvdan foydalaniladi: algoritmik
dekompozitsiya katta masalalarni kichik masalachalarga bo‘lish uchun qo‘llanadi.

XX asrning 60-70 yillarida xalq xo‘jaligining ko‘plab masalalarini kompyuter yordamida
yechish uchun BASIC, PASKAL, FORTRAN kabi dasturlash tillari, DBASE. CLIPPER,
FOXBASE, KARAT kabi ma’lumotlar bazasini boshqaruv tizimlari yetarli bo‘lgan. Bu til va
tizimlar asosan IBM*86 tipidagi kompyuterlarga mo‘ljallangan bo‘lib, ularning asosiy
kamchiliklari shu davrga hos bo‘lgan kompyuterlarning imkoniyatlari bilan bog‘liq edi[42]:

- foydalanuvchi uchun qulay bo‘lgan grafik interfeys yaratish imkoniyatining
yo‘qligi yoki juda ham katta mehnat talab qilishi;

- bitta dasturda foydalanish mumkin bo‘lgan o‘zgaruvchilar sonining
chegaralanganligi;

- dasturda foydalnish mumkin bo‘lgan sonli ma’lumotlar dipazonining
chegaralanganligi;

- kiritilayotgan va chiqgarilayotgan ma’lumotlarni nazorat qilish;

- buyruglar tizimining «kambag‘alligi»;

- grafiklar bilan ishlash imkoniyatining chegaralanganligi;

- tovushli ma’lumotlarni qayta ishlashdagi kamchiliklari;

- ma’lumotlar bazasi va fayllar bilan ishlashdagi imkoniyatlarning
chegaralanganligi;

- yangi tipdagi ma’lumotlar faqat shartli ravishda yaratish mumkin
mumkinligi va h.k[21].

Keyingi yillarda strukturali dasturlashning o‘ndan ortiq usullari ishlab chiqildi. Bu
usullarning ko‘pchiligi bitta mavzuning turli ko‘rinishlaridan iborat bo‘ldi. Ammo, Sommervil
ularni uchta guruhga bo‘lishni taklif qildi:

- yugoridan quyiga garab strukturali loyihalash usuli;
- ma’lumotlar oqimini tashkil qilish usuli;
- ob’ektga yo‘naltirilgan loyihalash.

Strukturali loyihalash usuliga namunalar Yordan va Konstantin keltirilgan. Asosiy g‘oyalar
esa Virtning ko‘plab ilmiy ishlarida ochib berilgan. Bu asarlarda strukturali dasturlashga nisbatan
bo‘lgan har bir yondoshuvda algoritmik dekompozitsiya ishtirok etadi. Yozilgan dasturlarning
kattagina gismining asosini strukturali dasturlash prinsipi tashkil giladi. Strukturali dasturlash
abstraksiyalarni ajratishga imkon bermaydi, ma’lumotlarni samarali himoya qilishni
ta’minlamaydi, parallelizmni tashkil gilish uchun yetarlicha vositalarni taklif gila olmaydi.
Strukturali dasturlash murakkab sistemalarni ishlab chiqishga imkon bermaydi, ob’ektga
yo‘naltirilgan dasturlashda samara bermaydi.

Ma’lumotlar oqimini tashkil gqilish usuli Djekson hamda Orrlarning ishlarida keng
yoritilgan. Bu usulda dasturiy sistemaning strukturasi xuddi kiruvchi ma’lumotlarni chiquvchi
ma’lumotlar qimiga almashtirish tashkil qilish kabi quriladi. Ma’lumotlar oqimini tashkil qilish
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usuli ham strukturali dasturlash usuli kabi bir gator murakkab masalalarda, hususan axborot
ta’minot sistemalarida qo‘llanilgan. Bu masalalarda kiritilyotgan va chiqarilayotgan ma’lumotlar
o‘rtasida bevosita bog‘liglik mavjud hamda dasturlarning bajarish tezligiga katta e’tibor
berilmaydi.

1980-yillarga kelib, imkoniyatlari yanada katta bo‘lgan kompyuterlar ishlab chiqildi.
Strukturali dasturlashning ahamiyati esa o‘zgarmadi. Ammo Stayn[36] shuni ta’kidlaydiki
«dasturning hajmi 100 000 satrdan o‘tganidan keyin strukturali dasturlash mexanizmi ishlamay
golar ekan». Demak, katta dasturiy sistemalarni ishlab chigishda strukturali dasturlash mexanizmi
ham o°z ahamiyatini yo‘qotadi.

Shu munosabat bilan dasturiy ta’minotda ob’ektga yo‘naltirilgan dasturlash
texnologiyalariga o‘tish taklif qilindi.

Ob’ektga yo‘naltirilgan dasturlash atamasi dastlab 1960-yillarning o‘rtalarida, Simula-67
dasturlash tilida paydo bo‘lgan. Ammo, bu til FORTRAN, ALGOL, PL+1 kabi tillarga nisbatan
o‘zining imkoniyatlari past bo‘lganligi hamda shu davrda yechish talab gilingan masalalar uchun
yetarli vositalarni taklif gila olmagani uchun dasturchilar orasida keng ommalasha olmadi.
Keyinchalik ob’ektga yo‘naltirilgan dasturlash Smalltalk, Object Pascal, C++, Ada, hozirda esa
C# kabi yuqori darajali dasturlash tillarining topologiyasi asosida rivojlandi va
ommalashmoqda.
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Ta'lim jarayonida axborot — kommunikatsiya texnologiyalaridan foydalanish zamon
talabidir. O‘qitishning zamonaviy usullari va axborot — kommunikatsiya texnologiyalarini
qo‘llamasdan turib, o‘qituvchi o‘z kasbiy faoliyatida samarali natijalarga erisha olmaydi. Ammo
bunda ta'limning magsad va mazmuni, usul va vositalari hamda tashkiliy shakllarini to‘g‘ri tanlash
muhim ahamiyatga ega.

Axborotlar ogimining ortib borishi va ta'lim metodlarining murakkablashishi bilan ta'limni
asosan an‘anaviy usulda tashkil etish tobora giyinlashib bormoqda. Axborot-kommunikatsiya
texnologiyalari vositalari o‘quv jarayonida alohida ahamiyatga ega bo‘lib, ta'lim sohasi uchun
nihoyatda keng imkoniyatlarni tagdim giladi:

« differensial va individual o‘qitish jarayonini tashkil qilishi;

« teskari aloqa bog‘lashi: o‘quvchilarning o°zini-o°zi nazorat qilish va tuzatib borishi;

e darslarda animatsiya, grafika, multiplikatsiya, ovoz kabi kompyuter va axborot
texnologiyalardan foydalanilishi;

« 0‘quvchilarga fanni o°zlashtirish uchun ko‘nikmalar hosil qilishi va hokazo.

Bilishning asosini amaliyot tashkil etadi. Axborot texnologiyalari esa ana shu jihatdan ham
o‘z ustunligiga ega. O rganilgan nazariy bilimlarning texnik vositalar asosida amaliy jihatdan ham
yoritib berish imkoniyatining mavjudligi o‘quvchilarning ta'lim jarayonida yanada faol ishtirok
etishini ta'minlaydi. Axborotni qabul qilish va o‘zlashtirish, ikki tomonlama muloqot (o‘qituvchi
va o‘quvchi, o‘quvchi va o‘quvchi o‘rtasida)ni samarali tashkil etish o‘quvchilar faolligining
yuqori bo‘lishini talab etadi. O‘quv-tarbiya jarayonida axborot-metodik ta'minotini amalga
oshirishda axborot-kommunikatsiya texnologiyalarning bajaradigan asosiy vazifasi - ikki
tomonlama muloqotni ta'minlashdir. Teskari alogasiz, o‘qituvchi va o‘quvchi orasidagi doimiy
muloqotsiz o°‘qitish mumkin emas. Bu jarayonning samarali tashkil etilishida o‘quv-biluv
motivlari alohida o‘rin kasb etadi.

Axborot-kommunikatsiya texnologiyalari esa 0°z navbatida motivlarni yuzaga keltiruvchi
eng muhim omillardan biridir.

Chunki, axborotlarning jamlanganligi, ko‘rgazmaliligi, ya'ni turli xil taqdim etish
imkoniyatlariiing mavjudligi, animatsiyalardan foydalanish, ta'lim-tarbiya oluvchilarning yoshi va
fiziologik xususiyatlariga mos axborotlarni taqdim etib borish o‘quvchilarda ta'limga bo‘lgan
qiziqishni va bilim olishga bo‘lgan ichki harakatlantiruvchi kuchlar(motiv)ni yuzaga keltiradi. Bu
borada olib boriladigan ishlar mazmuni motivni o‘stirishga, uni qo‘ya bilishni o°‘rgatishdan iborat.

Axborotlashtirish axborot jarayonlarini rivojlantirish vosita va sharoitlarining butun majmui
bo‘lib, tegishli texnik, bazani yaratish, tashkiliy, igtisodiy, madaniy-ma'rifiy islohotlar gilishni 0z
ichiga oluvchi jarayon bo‘lib, u ta'limni texnologiyalashtirishga keng imkoniyatlar yaratadi.

Insoniyatning axborot ishlab chigarish bo‘yicha imkoniyatlarini kuchaytiruvchi zamonaviy
texnologiyalar, axborotlashgan jamiyatning intellektual salohiyati sifatini ham belgilaydi va
bunday jarayonlar axborotlashtirish sanoatini muntazam rivojlanishini ta'minlaydi.
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Axborotlardan samarali foydalanish asosida faoliyat ko‘rsatish quyidagi vazifalarni hal
etishning ma'qul yo‘llarini ta'minlab beradi:
e manba va unda kechadigan jarayon to‘g‘risidagi ma'lumotlarni qayta ishlash;
« jarayonlar kechishi hagidagi davriy ma'lumotlarni muntazam olib turish va ular asosida
nazoratlar olib borish.

O“qitishning hisoblash texnikasi vositalaridan foydalanish, o‘quvchiga o‘qituvchi va (yoki)
axborot-kommunikatsiya texnologiyalari tomonidan xabar qilinadigan bilimlarni o‘zlashtirishni
hamda ta'lim oluvchining o‘rganilgan materialni gayta yaratish, uni o‘xshash (analogik)
vaziyatlarda qo‘llashga oid faoliyatini tashkil qilishni ko‘zda tutadi. Mazkur metodni axborot-
kommunikatsiya texnologiyalaridan foydalanish bilan qo‘llash ta'lim jarayonini tashkil kilish
sifatini jiddiy yaxshilash imkonini bersa-da, biroq o‘quv jarayonini an'anaviy qo‘llanadigan
sxemadan (axborot-kommunikatsiya texnologiyalarisiz) foydalanilganiga nisbatan tubdan
o‘zgartirishga imkon bermaydi. Bu jihatdan muammoli xamda tadqiqotchilik metodlaridan
foydalanish ko‘proq o‘zini oglaydi. O‘qitishning muammoli metodi axborot-kommunikatsiya
texnologiyalarining o‘quv jarayonini gandaydir muammoni qo‘yish va uni hal qilish yechimlarini
izlash sifatida tashkil gilishga oid imkoniyatlaridan foydalanadi. Asosiy magsad ta'lim
oluvchilarning bilish faolligini oshirishga maksimal darajada ko‘maklashishdan iborat. Ta'lim
jarayonida olinayotgan bilimlar asosida turli toifadagi masalalarning yechilishi, shuningdek,
go‘yilgan muammoni hal gilish uchun zarur bo‘ladigan qator qo‘shimcha bilimlarni olish va tahlil
ko‘zda tutiladi. Bunda axborotni to‘plash, tartiblashtirish, tahlil va uzatishga oid ko‘nikmalarni
egallashga alohida e'tibor karatiladi.

Oc‘qitishning axborot-kommunikatsiya texnologiyalaridan foydalanilgan tadgiqgotchilik
metodi ta'lim oluvchilarning ma'lum tematika doirasida ilmiy-texnik tadgiqot olib borish
jarayonidagi mustaqil ijodiy faoliyatini ko‘zda tutadi. Bu metoddan foydalanilganda ta'lim faol
tadqiqot, kashfiyot va o‘yin natijasi sanaladi.

Eng so‘nggi texnik yutuqlar ko‘pincha ta'lim jarayonida o‘zining munosib o‘rnini
egallagan, bu ma'noda axborot-kommunikatsiya texnologiyalari ham istisno emas. O‘quv
jarayonida kompyuterlardan foydalanish bo‘yicha dastlabki tajribalar hisoblash texnikasidan
foydalanish ta'lim jarayoni samaradorligini sezilarli darajada oshirishi, bilimlarni hisobga olish va
baholashni yaxshilashi, qiyin vazifalarni hal qilishda o‘qituvchining har bir ta'lim oluvchiga yakka
tartibda yordam berishini ta'minlash kabi imkoniyatlarni yaratadi.

Axborot-kommunikatsiya texnologiyalari so‘z, raqam, tasvir, tovush va boshga
ko‘rinishlarda beriladigan axborotni qayta ishlash uchun keng imkoniyatli vosita sanaladi.
Ularning vosita sifatidagi asosiy xususiyati axborot olish va qayta ishlash bilan bog‘liq turli xil
amallarni bajarish uchun sozlash (dasturlashtirish) imkoni mavjudligidir.

Axborot-kommunikatsiya texnologiyalari vositalarining ta'limning boshga texnik
vositalariga garaganda asosiy ustunliklari nozikligi, ta'limning turli modellari va algoritmlariga
sozlash, shuningdek, har bir ta'lim oluvchining xatti-harakatlariga yakka tartibda reaksiya gilish
imkoniyati sanaladi. Bunday vositalardan foydalanish ta'lim jarayonini yanada faollashtirish, unga
tadgiqotchilik va izlanuvchanlik xarakterini bag‘ishlash imkonini yaratadi. Darsliklar, televidenie
va kinofilmlardan farqli o‘laroq, axborot-kommunikatsiya texnologiyalari ta'lim oluvchining xatti-
harakatiga zudlik bilan javob berish, turli toifadagi ta'lim oluvchilar uchun materialni takrorlash,
tushuntirish, puxtaroq tayyorgarlikka ega bo‘lgan ta'lim oluvchilar uchun yanada murakkab va o‘ta
murakkab materialga o‘tish imkoniyatini ta'minlaydi. Bunda individual sur'atlarda o‘qitish oson
va tabiiy tarzda amalga oshiriladi.

132


https://kompy.info/adabiyotlar-royxati-asosiy-adabiyotlar.html

Bilimlar hajmining ortib borishi va tahlil metodlarining murakkablashishi bilan ta'limni

asosan an‘anaviy usulda tashkil etish tobora giyinlashib bormoqgda. Murakkab muammolarni
tushunish va hal qilish malakalari, juda katta hajmdagi dastlabki ma'lumotlarni foydali
umumlashtira olish qobiliyati - bularning hammasi katta ahamiyat kasb etib, o‘quvchilardan
yanada faol bo‘lishni talab etadi. Aynan, shu nuqtai nazardan kompyuter ta'lim sohasi uchun
nihoyatda keng imkoniyatlar tagdim giladi.
O<qitish (mustaqil o‘qishdan farqli o‘laroq) ta'rifiga muvofig mulogotli hisoblanadi. Zamonaviy
axborot texnologiyalari muhitida didaktika, zamonaviy axborot texnologiyalaridan faol
foydalanish orqgali bilimlarning samarali o‘zlashtirishga yo‘naltirilgan o‘quv faoliyatining keng
jabhali turlarini salohiyati, axborotni qabul qilish va o‘zlashtirish qobiliyatlariga bevosita bog‘liq
bo‘lmoqda.

Elektron resurslarining afzalliklari qatoriga axborotlarning jamlanganligi, ko‘rgazmaliligi,
ya'ni turli xil tagdim etish imkoniyatlariiing mavjudligi, animatsiyalardan foydalanganligi, ta'lim-
tarbiya oluvchilarning yoshi va fiziologik xususiyatlariga mos axborotlarni tagdim etib borish
jihatlarini kiritish mumkin. Bu o‘quvchilarda ijodiy fikrlashni, tarbiyaviy ko‘nikma va malakalarni
rivojlantirish orgali resurslarni har tomonlama chuqur o°zlashtirilishiga imkoniyatning mavjudligi
bilan alohida ahamiyatga ega.

Bizning fikrimizcha, uzluksiz ta'lim-tarbiya jarayonlariga axborot texnologiyalarini tatbiq
etishda asosiy vazifalar sifatida quyidagilarni keltirish mumkin:

+ yangi axborot texnologiyalarini ta'lim-tarbiya jarayoniga tatbiq etishning zaruriy moddiy-
texnika bazasini yaratish;

« ta'lim-tarbiya jarayoni uchun zamonaviy axborot texnologiyalarini loyihalash va qo‘llash;

+ foydalanuvchilarning zamonaviy axborot va kommunikatsiya texnologiyalari sohasidagi bilim
va ko‘nikmalarini shakllantirish;

* zamonaviy texnologiyalar negizida ta'lim va tarbiya jarayonlaridagi samaradorlikni kafolatlash.
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Abstract: The article deals with digitalization and the use of new technologies in modern
education. It was described that our university is working on the introduction of digital
technologies.

Keywords: development of education, digital technologies, modern education,
digitalization, mobile applications, platforms.

3amMoHaBUN pakamiIM TeXHoJorusuiap OyTyH nyHé OViiinad yHuBepcuTeTSap Ba OoOIIKa
TaBJIUM MyaccacaJlapyHd PHUBOXKJIAHTUPHUII YYYH SIHTM BOCUTAJApHU TaKJIUM  OTajH.
Pakamnamrupuin Tyniadrad Taxxpuoa Ba OMJIMMIIApHU alMalluIl UMKOHUSITUHU Oepaju, Oy aca
olamyapra KynpoK MabiyMOT OJMII Ba KyHIAJUWK XaéTula KYIOPOK acociy Kapopiap KaOyin
KUJIMII MMKOHUHM Oepaiu.

Tapnumaa pakamian TeXHoOJIOTHsUIApAaH (OHAaNaHUIIHUHT KYIIUMYa HyHaIUILIapu
pakamJiii KyTyOXOHaJIap Ba paKaMiIM YHUBEPCUTET KaMIIyCJIIapMHU PUBOXIAHTUPHIL OY1Iu0, yiaap
annakadoH Amepuka, EBpoma Ba Poccusimaru kynna® yHMBepcUTETJIap TOMOHHJAH amaira
OILLIMPUIITaH.

Pakamnamrupuin Tydaitiin OyryHrn KyHJa XxamMMma MyTaxacCucjap Ba OJuUMIIap y4yH
MaBXyJl OyJiraH MabJiyMoTiapra KUpUIIK MyMKUH. Tabiaum Ba unMm-¢aH onaMu rio0ajuialii,
HAM aKaJeMUK MOOWUIMK JacTypjlapy JoMpacuaa XOPMXKUKM yHUBepcuTeTiaapra OopmaraH
Tanaba, YKUTYBYH €KW OJMMHHU TOIHII ACSIPIA MyMKHH dMac. MUCIN KYpuiIMara y3rapuiiap
*Kapa€Huga Kymiua® yHUBEpCUTETIap Y3JMapuHUHT HOEO asmnarmiapy Ba pakoOaTaoll
YCTYHJIMKJIApUHU CakJab KOJraH XoJia, r1o6aia WiIMUi Ba TabJIUM XapuTacua MOCIIALIMIITa Ba
V3 YpHUHU TONUIIra XapakaT KWiIMoKzaaiap [5].

Pakamiu yHuMBepcuTeTra YTHIN sIHaJa MOCJAIIYBUYaH Ba Y3JIYKCHU3 jKapaéHIIapHU >KOPHUH
ATHIL, NHHOBAIIMOH MaJIaHUSATHH Y3rapTUPULI Ba jKapa€HJIApHU ONTUMAUIAIITUPHUIIHY Y3 UUUTa
OJIa/IU.

VTHUHUHT T0m3ap6aury GHp Heda OMHILUTApra GOFNHMK. BHpHHUHIAH, XO3MpAa ACSpIH
Oapua Tanabayiap pakamiu TYFUJTAHJIAp aBJIoAWTa MaHcyO OynmO, ymap KyHIaIuK Xaériapuia
SHTM TEeXHOJoTusulapiaH (Qoiinananumra KYnpoK MOWWIIMTMHM HaMOWWII »Tagwiap. by,
ailHMKca, axOOpOT TEXHOJOTHsIapu Ba HHTEPHET TEXHOJOTHsUIApUra, UIYHUHTACK, YJIapHU
HadaxaT npodeccuoHai coxaa, 0aaKu WKTUMOMMIIAITYB Ba MyJOKOT/AA KYJUTallra XaM TeTUIILIIH.
Hlynnait Kninb, yHUBEPCUTETHH paKaMJIAIITUPHII YHU MaKCa/UIM ayIUTOPHIra MOCIAIITHPA/IH.
by, anbarTa, yHUBEpCUTETHUHT TabJIUM 0030pHua paKkobaTOapJONUIMTMHU OUIMPHUIITa, KYIIUMYa
KMIMAT SipaTUIlTa Ba TajadaniapHu »kajad KUINIITa oJub Keyaau.

WkkuH4YM Janun — yHUBEpPCUTETNAap, alHUKCA, SHI SXIIM YHHUBEPCUTETIAp ypTacuiaru
pakoOaTHUHT Kydaiiumu. bo3opHuHr rinobamiamyBu Tydainu Tanada ydyyH Kypail 3HIA OUp
JaBiaT €KM MaMJakaTiap KilacTepu JoupacHa sMmac, Oanku Xxamkapo Mukécaa oiaubd Oopumaay.
Hlynnait Kuaub, yHUBEPCUTETHUHT PaKoOaTIONl YCTYHJIMTHHM SPATUII Ba CakjIa0d KOJHIL SHTU
TEXHOJIOTUSUIAPHHU ¥3 BAKTH/IA )KOPUH ATUII Ba OYHUHT HATHXKACHJIA STHTY aBJIOJ] TAbJIUM TU3UMUTA
TyOAaH y3rapunuiapra Taiépiauk Ounan Oeiaruianaim.
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Yyunun ganun OyTyH TabJIMM Myaccacacu Japaxkacuna kadempanap ypracuuaru y3zapo
XaMKOPJIMK CaMapaJopjiurMHU OLIMPUII MaKCaaula YHHBEPCUTETHUHI WYKU >KapaCHIapUHU
paKamJIaIITUPUII 3apypaTufaH KenuOd uuKaad. by sSHrm Tabium Mopenwra YTHIIAA
YHHUBEPCHUTET/aH Tajad KWIMHAJAWTaH O0apya MHHOBAIMOH Ba MaJaHUH Y3rapHIUIapHH amalra
OLLMPHUIL YYYH 3apypaup.

AXOOpOT TEXHOJIOTHSUIApU XU3MAaTHMHU TaKOMWUIAIITUPULI, YHUHI JOMpacuja sHIU
ax0opoT TEXHOJOTMsUIapu YCy/ulapu Ba E€HAaulyBiapuaaH (GoHJalaHUIIHU peKalallTHPHIL
XxamJa MaH(aaTAop TOMOHJIAPHMHI YIIOY TEXHOJIOTusulap OwilaH ¥y3apo XaMKOPJIMIHHU
CONJAJIAlITUpUII HYHAIMIIMAA aMajira OLIMPHIMIIM Kepak. TeXHOJIOrMK HWHHOBaLUsJIapHU
Ky3aTHII Ba YHUBEPCHUTET OJIIUra KYHHJITaH Makcaaaapra 3puIIdIl YIyH yiaapJad GonganaHmIl
UMKOHHUATIApH Oyiinda Maciaxamiap Oepulll, yHUBEPCUTET OOIIKAapyB XOAUMIIAPH, Tasiabaiap Ba
WIMMH-TIEJarOTUK XOJUMIIap YpTacuaa MHHOBALIMOH paKaMJIM TEXHOJOTUsUIapAaH (oiiiataHuIi
TapTUOJAPHU TAKOMUJUIAIITUPHUII, STHTH TEXHOJIOTUSIIAP OpPKAJIM MabilyMoTiaapAaH (oiigananum
UMKOHUSATUHM TabMHUHJIAII Makcaguaa axO0poT pecypciiapd Ba TH3UMIIAPUIAH MaKCHUMall
Japakaja O4YMK Ba KyJai (oijanaHMIIHM TabMUHJIALI KaOW ycTyBOp BasudallapuHU amalra
OLLMPUILNMU3 KEpaK.

VYHUBepcUTETIap TEXHOJIOTUK WHHOBAILMUIADHUM TapFud KWiIuIl OwuiaH smac, Oayku
V3JapUHUHT IIaxXcui OWIMMIIApUHM SpaTull OWIaH IIyFyJUIaHUIIApU Kepak. OJIEKTPOH
pecypciap Ba WiIoBajap, yJapHUHT TabJIUM JIACTypJapyuHH MaBxXKyJ MHPpaTy3uiIMa XUCOOHIaH
UIIA0 YUKHII KEePaK.

AmMaira ommpuiaéTrad JolKuxalap HaTHXKAcH YIapoK, AHIM)KOH JaBjiaT YHUBEPCUTETH]IA
xam 6up Katop ¢oiianu gactypiaap uiad YuKUIn0, aManuérra KeHr TaTOMK 3THO KeTMHMOK/Ia.
Hactypnapau wunuiad uukumga €M MyTaxacCHC Ba  MarucTpiapHd  (aosl  MIITHPOK
ATaETraHJIMTMHA MUCOJI KMUJIMIIUMHU3 MYMKHH, yiap TOMOHHUJIAH OJIUHM TabIUM TU3UMHU y4yH OUp
KaTop (oiiaany factypiap MIUIad YUKWINO, yIapHU aMaauéTra KeHI TaTOUK STHIMOK/A.

VYHUBepcUTET TanabalapuHUHT WKapaja siaiy, Tanadangap Typap sKolnja TypULIH KU
yiuJaH KaTHaIlM, KaHJald Tyrapakjapra KaTHAIIWIIHW, OWJIABHA XOJaTH, MKTUMOMM XUMOSTa
MYXTOK, HOTUPOHJIUTH, KY3H OKHU3JIUTH, TEMUD fadTapia TypUIIH Ba X.K. KypcaTKuuwiapu 0yiinya
MabIyMOT OepyBuM TajnabalapHUHT STOHA MabiayMmoTiap Oasacu http://talaba-baza.adu.uz
wiatdopmacu iU1ad YUKW Ba (poigaTaHuII yUyH aMaueéTTa sKOpUM KUIUHIH.

www.certify.alimqulov.uz Be6 caxudacu spatmmm. Ymly miargopmMa AHIAMKOH JaBiat

yHHUBepcuTeTH WMHKyOanus Ba akcenepanusi MapKa3d TOMOHMJAH TalIKWJI ATUITaH YKYB
KypcnapuHu MyBaddaxusTiu Tamomiaraniap yuyH QR code 6unan xumosiianran cepTuukaTHI
I0KJIa0 OJMII MMKOHMSTUHU Oepaau Xamjaa “bup MHIUIMOH AacTypuu’” JoHuxacu Oyiimua xam
ceptudukaTiap yMmyMuidl 6a3acuHu MaKUIAaHTUPUO OOPUI YUyH SIpaTHUIIIH.

VYuuBepcuretHuHr “MHkyOarus Ba akcernepanus MapKa3d HUHT pacMuil BeO cailtu

https://incubation.adu.uz spatuiaau, X03up/a TAKOMHUJUTAIIITHPHIOKIA.

Pakamiy TabiuM TEXHOJNOTHSUIAPM MapKasuja amalira OIIUPWIAJWIaH HWIUiap Ba
KypcaTHiIaaurad Xu3MaTiapHiH OMMara TakIiuM KWIHII Makcaauaa servis.adu.uz Bed caxudacu
TAIIKAI KATAH]IH.

https://adukaryera.uz mnardpopmacu unuad ynkwian. by mmatdopma opkanu tanadanap

Pecnybnuka mukécuma Oyl BakaHCHsAJap W3JAIIM, Y3UHUHT pe3lOMECHHHU Iatdopmara
KoWnmamuy, 1nry Owian Oup Karopnaa uiml OepyBUmiap Xam ruiatgopmana Y3mapuHHUHT Oy
BaKaHCHUTAPUHU YBJIOH KHITUIIU XaMJa Tajadanrap TOMOHUAH KOJJAUPHITAH pe3roMernap OniaH
TAHUIIWIIT WUMKOHHUATUTA dra Oymamunap. Mm OepyBumiap umuiam HCTardHU OWIIUPHUO, Y3u
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https://my-kross.ru/uz/medication/kak-pisat-elektronnyi-istochnik-v-spiske-literatury-kak/
https://my-kross.ru/uz/medication/kak-pisat-elektronnyi-istochnik-v-spiske-literatury-kak/
http://talaba-baza.adu.uz/
http://www.certify.alimqulov.uz/
https://incubation.adu.uz/

XaKuaa pe3loMe Koiauprad Tanabanmap Owinad OofnaHWIIM €KW aKCHHYa Tajabaiap Wil
OepyBumiiap OWIaH OOFIAHMO WINTa KOMIIAIIHII Macalacuaa KyJlaiMkiapra ara oynanumiap.

http://talaba24.adu.uz Be6 caxudacu spariwmmy. CaiT opkamu Tanabanap wkapa XOHAIOHH
XaKUJIard MabIyMoTIap (MaH3wm Ba yit pakamu, @.VL.I1, TenedoHn pakamu, mkapa HapXu Ba IIAPOUTIIAPH)
€pramMuia Kynai rkapa TOIHILH, Tatabamapra HapX Ba cu(ar ypracu/ia mkapa XOHaIOHIApHH TaX I KUla
OJIMIIIY Ba KyJai OYiraH Typap >KOWHH TaHJIak OJIUIIH, OHJIAMH KyTyOXOHa UMKOHUSITH/IAH (DOVTATaHHIIIH,
YHHUBEPCUTET Xy[Iy[Mra sSKWH OLIXOHAIAp, OLIXOHAJard TaoMjap TypJapy Ba HApXJIApH, PErucrparop
obpucuiaH GoinanaHuIl, WIra Taku@iap, YHUBEpCUTETIArM YKyB Kypciapu, aBroOyciap XapakaTd
Oyiin4a MabJIyMOTJIap OJIMIIUIAPH MyMKHH OYJIaIu.

http://kpi.adu.uz mnarpopmacu unuiad uukwiau. by ruatdgopma Epaamuaa AHIMKOH
JIaBJIaT YHUBEPCUTETHHUHT IMEJaror Xoaumiapu (aoqusTHHU YpraHuil Ba 0axojaml Me30HJIap
(KPD)unu onnaiiH aHukjiaiml MMKOHUHHU Oepamu. Ilnardopmanu sipaTuiigaH Makcajg — 4YyKyp
KacOmii Omimmiapra Ba WIMHH IOTYKJIapra, WKOJIUM, WIMHAN CaJOXHSTTa, FOKCAaK WHTEIUIEKTYall
KoOunusATIap Ba axyIoKuil (asunatnapra sra O6ynran, Kagpnap Taiiépnam Ml nactypu
Tayiabyapy Japakacujia Myraxaccuciap Taiépnam OwiaH IIyFyJIaHUIITa MyHOCUO OYiraH 3HT
MaJlakalM TeJaror KaJpjapHU TaHJall y4yyH pakoOaT MyXHUTHUHM SpaTHII Ba TabMUHJIALIIAH
ubopar. Ilnarpopmana memaror xomummuapu ¢aonusTd YKyB Ba YKyB-ycnyoui wummap 0-30;
WIMMH Ba MHHOBauusuiapra oua unuiap 0-48; xankapo xamkopiukka ouf unuiap 0-7; MmabHaBHi-
MabpUQHUA UIIIap XamM1a MEXHAT Ba MXKPO MHTH30MHUTA puos T xonatu 0-15 6ammap Ounan
aBTOMATHK OaxoJaHaIu.

Mo0u1 wiioBasap:

1. “Psixologik izohli lug'at” — Ilcuxomnorus ¢paHugan UIUIATHIAAWTAH aTamaiap pyinxartu
Ba M30XJ1apu KypcatuO OepyBUr MOOWI MIoBacH HILIad ynkwiay Ba Play marketga sxoitnarrmuprnm.

Mamnsu: https://play.google.com/store/apps/details?id=com.quar.test1.

2. “AnDU o'tish ballari” — AHIWKOH naBiaT yHHMBEPCUTETHIa KUPHMII YYyH TECT
CHHOBJIApH HATW)XKaJapUHUHT 3 HMJUIMK IpaHT Ba LIapTHOMA acocHja YTHUI Oajulapu Xakuaa
MabJIyMOT OepyBUM MOOMJI MIil0Ba uiLIad yukuiay Ba Play marketga sxoitnarrmupun .

Mamsu: https:/play.google.com/store/apps/details?id=com.quar.aduuz.

3. “Kompyuter Lingvistikasi” — KoMnpioTep TUHIBUCTUKACH aCOCIAPUHM TAIIKUII STYBUU
Macajanapra OarunuIaHraH MOOWII MJI0BacH vituiad unkri Ba Play marketga sxovnarrrupung.
Manswut: https://play.google.com/store/apps/details?id=uz.coderteam.kompyuterlingvistikasi.

4. “ASU Opinion Poll” — Tabaum cudaTuHM Ha30paT KUIMII YUyH OHJIAH CYpOBHOMA
MoOun uinoBacy unutad ynkwiay Ba Play marketga sxoiinamrupuniu.

Mansui: https://play.google.com/store/apps/details?id=uz.codearteam.asuopinionpoll.

5. “Diagnostik madaniyat” — bouutanfuy cuH($ YKUTYBUWIAPUHUHT JUArHOCTHK
MaJIaHUSITHHU MIAKJUTAHTUPUII YUyH MYJDKaJUTaHTaH MOOWII MiioBa MIuiad uikuim Ba Play marketga
YKOMJTAIIITUPHIIIN.

Mamnzu: https://play.google.com/store/apps/details?id=uz.ecms.madaniyat.

6. “Hemis” mnatdopmacu MawaymoTiapunan ¢oimgananud, “ADU HEMIS QIDIRISH”
KAJMPYB TU3UMHU MOOWJI MJIOBACH Ba KOMIIBIOTEP ACTypJIapy MILTA0 YUKUIITH.

7. “ALTAIIM 5-sinf” — 11 tunnuk: ¥30ek, pyc, HHIIN3, HEMUC, (paHIly3, UCIIaH, XUTOH,
KOpEHC, SMOH, TYpK, apa0 TWIIApUHUHT WHTEp(hAo] PUBOXKIAHTUPYBUM HIMHUA TEpMHHIAp
ANIEKTPOH YKYB JyFaTh MOOWI mioBacH Muuiad unkwim Ba Play marketga sxoitmamrrupunmm. Jlyrar
V36eKkucTOHIa WK 60pa VHHOBAIMOH PUBOITAHUIN Ba3UPJIMTHHIHT TPAHTH acoCHIa AHIMKOH JaBliaT
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https://play.google.com/store/apps/details?id=uz.coderteam.kompyuterlingvistikasi

YHUBEPCUTETH/IA TAILIKWII STWIraH “‘AHmmkoH JlyratiryHociuk Ba TapsxumanryHocik Amamait Hmvid
Wunoatmsuiap Mapkazu™ TOMOHUIAH MIIIA0 YHMKUIITaH.

Mamsu: https://play.google.com/store/apps/details?id=com.altaiim.besh.

8. “Kompyuter grafikasi” — 3aMoHaBUI NIeIaroruK TEXHOJIOTHUSIIAP TUZUMHUTA ACOCTIAHTaH
XOJIZla Ha3apuil MaTepuauiap xamjaa aMaiid MaIFyJIoTiap y4yH TOMIIUPHUKIAp, OWIHMMIApHH
Ha30paT KWIMII Yy4YyH Ha30paT caBoJUlapy Ba HaMyHaBH TeCcT CaBOJUIApH XamJa
rinoccapuiinapaan uoopar “Kommbprotep rpadukacu” ¢anu Oyitmya ypraHumra OarunuiaHTaH
VKYB KYJUIaHMaHUHT MOOWJI MiIoBa Uiiad ynkwiay Ba Play marketga sxoinarmmuprny.

Mamsu: https:/play.google.com/store/apps/details?id=uz.quar.kompyutergrafikasi.

Xynoca YypHUAA AUTHII MyMKHHKH, OWU3 SHTH paKaMId TEXHOJOTHUIAD KOHIICHTPAIUSICH

Xap KAYOHTHIAH XaM KYTPOK OYyIraH KU3WKApJIH JaBpla SIIasnMu3. YOy TEeXHOJIOTHUsap
AJTAKAYOH YHUBEPCUTETIApra TabCUP KYpcaTMOKAa. PakamimamTHpUIIHUHT ad3auTHKIapHHA
py€ora ynkapuin Ba abUTypHEHTIap, Tamadanap, mpodeccop-yKUTyBUMIap Ba XaMKOpiIap yIyH
KYIPOK UMKOHUSITIIAP SIPATUII YIYH YHHUBEPCUTETIAP XAJIU XaM Ce3UJIapiu Aapaxaa y3rapuiim
Kepak, Ae0 xucoOmaiimMu3. YHuBepcuTeT (AONMUITUHUHT Y3Wra XOCJIWTHM Ba Y3Ura Xoc
XYCYCHUSITIIAPUHU XHCOOTa OJIaIUTaH OHIIM PAKaMIIMIAIITUPUII CTPATETUSICUHY UIILTIA0 YMKHUII Ba
amaJira OUIMPHUII 3apyp.

Anaduérnap
1. V36exucron Peciy6nukacu ITpesunentu [llapkaT Mup3uéesaunr 2020 itun 24 suBapaa Omuit
Maxmucra iiyanaran MypoxaaTHomacu. https://uza.uz/oz/politics/zbekiston-respublikasi-
prezidenti-shavkat-mirziyeevning-oliy-25-01-2020
2. https://mitc.uz/uz/news/view/2143
3. https://uza.uz/uz/posts/ra-amli-talim-u-nima-va-bizga-nima-beradi--05-04-2020
4. http://elearning.zn.uz
5. https://my-kross.ru/uz/breed/cifrovizaciya-obrazovaniya-vse-minusy-elektronnoi-shkoly-chto-
budet

BO‘LAJAK INFORMATIKA VA AXBOROT TEXNOLOGIYALARI
O‘QITUVCHILARI WEB DIZAYN FANINI O‘QITISH JARAYONINI TASHKIL
ETISH HAMDA UNING SAMARADORLIGINI OSHIRISH USULLARI

Yuldashev Ulmasbek Abdubanapovich
Guliston davlat universiteti, katta o‘qituvchisi.

Annotatsiya: O ‘qituvchi dars jarayonini tashkil gilar ekan, avvalo uning samarali bo ‘lishi,
o ‘quvchilarning mavzuni to‘liq o ‘zlashtirishini oz oldiga magsad qilib qo ‘yadi. Shu sababli
darslarni tashkil gilishning turli xil usullaridan foydalaniladi. Web dizayn fanini o ‘qituvchi dars
tuzilmasini tuzar ekan, dars tuzilmasi darsning magsadli kechishini ta’minlovchi va uning turli
elementlari orasidagi munosabatlarni tavsiflovchi faoliyatlar zanjiridir.

Tayanch so‘zlar: web texnologiya, motivatsion-giymat, kognitiv faoliyat, loyihalash-
texnologiyasi, Pedagogik faoliyat

Annomayun: Koeoa yuumenv opeanusyem npoyecc ypoka, yeib COCIoum 6 mom, 4ymoowl
coenamo €20 IPPHeKkmusHbIM, UMoObL yuawuecs MO2IU NOTHOCMbIO 0c8oums memy. Ilosmomy
UCNONBL3VIOMCA pa3Hble Memoobl opeanuzayuu ypokos. Kozoa yuumenv 6eO-ouzauina cozoaem
CMPYKMYpy VpOKA, CMpYKmypa ypoka npeocmasgisem coOol yenouxy Oetucmeutl, KOmopas
obecneyueaem yeib YypoKa U ONUCHIBAEN OMHOUEHUSL MENCOY €20 PA3IUYHBIMU IeMEeHMamu.
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https://mitc.uz/uz/news/view/2143
https://uza.uz/uz/posts/ra-amli-talim-u-nima-va-bizga-nima-beradi--05-04-2020
http://elearning.zn.uz/

Knwueevie cnoesa: 666-m€XHO]102uu, MOMUBAYUUOHHO-YEHHOCNIHbLE, NO3HABAMENbHAA
OesimelbHOCMb, OU3AUH-TNEXHOI02UU, Ne0a202UYecKds 0esamelbHOCb.

Annotation: When a teacher organizes a lesson process, the goal is to make it effective so
that students can fully master the topic. Therefore, different methods of organizing lessons are
used. When a web design teacher creates a lesson structure, the lesson structure is a chain of
activities that ensures the purpose of the lesson and describes the relationships between its various
elements.

Keywords: web technology, motivational-value, cognitive activity, design-technology,
pedagogical activity

Dars oldiga qo‘yilgan maqsadlarga ko‘ra turlicha tuzilmalarga ega bo‘lishi mumkin. Hozirgi
kunda pedagogik amaliyotda dars tuzilmalarining har xil variantlari qo‘llanilmoqda. Dars
tuzilmalari va texnologik xaritalar namuna tarzda berilgan bo‘lib, o‘qituvchilar dars mavzusi va
maqsadlaridan kelib chiqgib, ijodiy yondoshishlari mumkin. Biz quyida informatika fanida yangi
mavzuni bayon qgilish dars tuzilmasini tuzishda nimalarga ahamiyat berish va ganday qilib tuzishga
misol keltiramiz:

Yangi mavzuni bayon etish darsining tuzilmasi. Mazkur dars tuzilmasi quyidagi
zanjirlaridan iborat:

»  darsning magsadini e’lon qilish: Bunda o‘qituvchi o‘tiladigan magsadini belgilaydi va

darsni boshlanishida e’lon qiladi.

»  o‘quvchilarning yangi mavzuni o‘rganishlarini rag‘batlantirish (motivatsiya):

o‘qituvchi qo‘yilgan magsadga o‘quvchilarning qay biri tezroq va samaraliroq erishgan

bo‘lsa, ularni rag‘batlantirish usullarini bildirishi zarur.

»  mavzuga oid yangi tushuncha yoki axborotlarni ma’lum bir izchillikda, mayda tugal

bo‘laklarga bo‘lgan holda, bosqichma-bosgich bayon etish;

»  mavzuga oid eng asosiy tushuncha va tayanch ma’lumotlarga urg‘u berish, ularni

ajratib ko‘rsatish hamda yodda saqlab qolish bo‘yicha ko‘rsatmalar berish;

»  yangi mavzu materiallarini mustahkamlashga garatilgan amaliy mashq

»  o‘qituvchi tomonidan namoyish qilinadi;

»  o‘qituvchi nazorati ostida o‘quvchilar tomonidan bajarilgan yangi materialni

mustahkamlashga qgaratilgan amaliy mashg;

»  o‘quvchilarning yangi materiallarni dastlabki o°zlashtirish natijalarini nazorat qilish;

»  o‘zlashtirilgan bilimlarni takrorlash asosida yangi bilim va ko‘nikmalarni mustaqil

mustahkamlash;

»  o‘zlashtirilgan bilimlarni mustahkamlash maqsadida asosiyo tushuncha va tayanch

materiallardan tez-tez foydalanish va amalda qo‘llash;

» dars o‘quv magqgsadlariga erishilganini, ya’ni o‘zlashtirilgan yangi bilim va

ko‘nikmalarni baholash;

»  darsga yakun yasash va uyga vazifa berish.

Web dizayn fanida Web-texnologiyalarni qo‘llagan holda (malakali va kompetentlik
darajasida) axborot texnologiyalari o‘qituvchilarining kasbiy kompetentligini shakllantirish
metodikasini tushunishga asoslanib, kelajakda innovatsion pedagogik faoliyat bilan bevosita
bog‘liq holda integratsiyani o‘quvchilarning Web-ga asoslangan texnologiyalardan foydalanish
bo‘yicha professional vazifalarni bajarishdagi dinamik qobiliyati deb hisobladik, ta’lim faoliyati
algoritmini tavsiflash imkonini beruvchi zarur tizim komponentlarini ajratish orgali amalga
oshirish.[1]
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Ta’lim magsadiga erishish usuli (bo‘lajak informatika va axborot texnologiyalari
o‘qituvchilarning kasbiy kompetentligini shakllantirish va ularning innovatsion pedagogik
faoliyatga tayyorgarligi) talabalarning boshlang‘ich tayyorgarligi darajasini diagnostika qilish,
ta’lim va kelajakdagi kasbiy faoliyat turlarida innovatsion ta’lim vositalari asosida \Neb
texnologiyalardan foydalanish motivatsiyasini shakllantirish, o‘qitish mazmunini aniqlash, o‘quv
jarayonini tashkil etish (formalar, metodlari, texnologiyalari va o‘quv qo‘lanmalari), o‘quv
mashg‘ulotlari yakunida tayyorgarlik darajasini o‘qitish va baholash davomida o‘quv yutuqlarini
nazorat qilish. Shunga ko‘ra, bo‘lajak informatika va axborot texnologiyalari o‘qituvchilarning
innovatsion ta’lim vositalari asosida kasbiy kompetentligini shakllantirish metodikasining tizimni
shakllantiruvchi tarkibiy gismlari quyidagilardan iborat:

— motivatsion-giymatga asoslangan (kelajakdagi professional faoliyatga motivatsiyani
shakllantirish, innovatsion ta’lim vositalari asosida web-texnologiyalarni qo‘llash, kelajakdagi
kasbning shaxsiy va ijtimoiy qiymati haqida xabardor bo‘lish, kasbiy 0‘z-0‘zini takomillashtirish,
0°z-0°zini tarbiyalash, 0‘z-o0‘zini anglash va o‘z-o0‘zini ifoda etish ehtiyojlari, shu jumladan, web
dizayn fanini innovatsion ta’lim vositalari asosida Wweb-texnologiyalar orqali, 0°z-o‘zini
tekshirish, 0‘z-o0‘zini o‘qitish va 0°z-o0‘zini rivojlantirish ko‘nikmalarini egallash, 0‘z-o°zini bilish
va 0°‘z-o‘zini anglash qobiliyatini o‘zlashtirish; kasbiy va shaxsiy o‘z-o‘zini boshqarish;
Innovatsion ta’lim faoliyatida bo‘lajak informatika va axborot texnologiyalari o‘qituvchilarning
Web dizayn fanini web texnologiyalardan foydalanish bo‘yicha;

— kognitiv faoliyat (kasbiy ahamiyatga ega bilimlarni o°zlashtirish; amaliyotda ijtimoiy-
pedagogik, metodik bilimlarni qo‘llash; ko‘p shaklli axborotlarni qayta ishlash, umumlashtirish,
axborot mahsulotlarini yaratish bo‘yicha Web dizayn fanini innovatsion ta’lim vositalari asosida
web texnologiyalardan samarali foydalanish; web texnologiyalarning pedagogik jihatdan mos
vositalarini aniqlash, hozirgi vaqtda mavjud bo‘lganlarni tahlil qilish va baholash, ularni kelgusida
innovatsion pedagogik faoliyatda joriy etish va qo‘llash);

— loyihalash-texnologiyasi (magsadlarning shakllanishi, ijtimoiy sharoit, gadriyatlar)
yo‘nalishi.

Pedagogik faoliyatni kuchaytiradigan va shaxsning professional yo‘nalishini belgilaydigan
qizigishlar, ehtiyojlar, moyilliklar; o‘z-o‘zini nazorat qilish va aks ettirishni amalga oshirish
qobiliyati (tahlil qilish, o‘z-0‘zini o‘qitishni baholash, yangi vazifalarni to‘g‘rilash va ishlab
chigish, kasbiy rivojlanishga harakat qilish), shu jumladan Web texnologiyalardan foydalanish.
[2]

Kasbiy kompetentlikni shakllantirishning motivatsion-giymat, kognitiv-aktiv va dizayn-
texnologik qismlarini jamlab, shuni ta’kidlashimiz mumkinki, axborot texnologiya
o‘qituvchilarning Web texnologiyalar bo‘yicha kasbiy kompetentligini shakllantirish metodikasi
quyidagilar uchun indikativ asos bo‘ladi [3]:

o pedagogika oliy o‘quv yurtlarida o‘quv jarayonini tashkil etishda innovatsion
yondashuvlarni amalga oshirish;

o ofqituvchilarning a’anaviy axborotni Internet texnologiyalaridan foydalangan holda
zamonaviy o‘quv-uslubiy, kognitiv va kasbiy faoliyatini tashkil etish va boshgarishga
o‘tkazishdan qayta yo‘naltirish;

o axborot faoliyatining ko‘nikma va qobiliyatlarini rivojlantirish; o‘quvchilarning
fanlarni o‘rganishga bo‘lgan motivatsiyasini oshirish, bir tomondan, ta’lim va kelajakdagi
innovatsion pedagogik faoliyatda Web texnologiyalardan foydalanish;

o web texnologiyalardan foydalanishning pedagogik magsadga muvofigligi tasnifi va
ularni qo‘llashning motivatsion-giymat psixologik-pedagogik jihatlarini aniglash.
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Zamonaviy pedagogik texnologiyalarga asoslangan darslar ma’lum bir ketma-ketlikda, bir
tizim asosida tashkil gilinadi. Darslarni tizimli tashkil gilishda bizga albatta, texnologik xarita
yordam beradi. Texnologik xarita darsni bir tizimga solib, uni amalga oshirish bosgichlarini
aniglab beradi. Texnologik xarita 4 bosqichdan iborat bo‘lib, unga tayyorlov, kirish, asosiy va
yakuniy bosqichlar kiradi. o‘qituvchi tayyorlov bosqichida darsga tayyorgarlik ko‘radi, ya’ni dars
magsadi, natijalarini belgilaydi, texnologik xarita tuzadi, ta’lim metodlarini, dars shaklini,
baholash mezonlari va usullarini aniglaydi. Tayyorlov bosgichiga vaqt ajratilmaydi, chunki
o‘qituvchi hoxlagan vaqtida, o‘ziga keragicha darsga tayyorgarlik ko‘rishi mumkin[4].

O‘zlashtirilgan bilim va ko‘nikmalarni rivojlantirish hamda mustahkamlash darsining
tuzilmasi quyidagi elementlardan iborat[5]:

o o‘quvchilarga darsdan kutila¢tgan o‘quv magsadlarini eslatish;

o Taklif etilgan topshiriglarni bajarish natijasida egallanishi lozim bo‘lgan aniq bilim va

ko‘nikmalarni aytib o‘tish;

o o‘quvchilar tomonidan turli topshiriqlarning bajarilishi;

o  Topshiriglar bajarilishini nazorat gilish va baholash;

o Topshiriglarni bajarish davomida yo‘l qo‘yilgan xato va kamchiliklarni muhokama

etish hamda tuzatish;

o  Darsning o‘quv magqgsadlariga erishilganligini, ya’ni o‘zlashtirilgan yangi bilim va

ko‘nikmalarni baholash;

o  darsga yakun yasash va uyga vazifa berish.

O‘zlashtirilgan bilim va ko‘nikmalarni rivojlantirish hamda mustahkamlash darsining
texnologik xaritasi ham 4 bosqichdan iborat bo‘lib tayorlov, Kirish, asosiy va yakuniy
bosqgichlardan iborat. Har bir bosqichda o‘qgituvchi va o‘quvchilar faoliyatlari ko‘rsatilgan.
Darsning magsadi va vazifasidan kelib chiqib, o‘qituvchi dars tuzilmasi va texnologik xaritani
tuzishda ijodiy yondoshishi mumkin.
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SJEKTPOH TABJIUM PECYPCHUHHU YKYB JKAPAEHUT A UHTETI PAITMSIJTALLL

AtoeB Paznupaun CaiipuaauHoBuy
Byxopo myxanouciauk —mexnoo02us UHCIUmMymu.
AX00pOom KOMMYHUKAUUA MEXHON02UANAPU Kadedpacu accucmenmu.

Annomauun: Ywby MaKonaoa mexHuka oauti Mavium Myaccacaiapuod yKye Heapaénunu
MAWKUT SMUOA IJIEKMPOH MABIUM PeCYPCAAPUHU VKY8 haouamuea unmezpayus Kuiuul 8a
VHUHeH 6ocKuuiapu épumub oepuieaH.

Kanum cy3nap: snexmpon mavium pecypciapu, OIUL MAbIuM, YKUmyeuu, maiaod,
unmeezpayusiiaut, OOCKUY.

Annomauusn. B OauHoll cmamvbe  paccCMOMpeHa — uHmezpayus — JNeKMpPOHHLIX
06pa30€am€ﬂbelx pecypcos 6 06pa306amejleblZZ npoyecc u ee smanvl 6 opcanuzayuu
06pa30€am€]le020 npoyecca 6 mexHu4eCcKux 8y3ax.

Knroueevie cnosa: JJIEKMPOHHbLE 05p6230662m€ﬂbel€ pecypcsl, ebicuiee 06p61306dHu€,
npenodaeameﬂb, cmyOeHm, urmezpayus, sman.

Annotation: This article describes the integration of e-learning resources into the
educational process and its stages in the organization of the educational process in technical
higher education institutions.

Keywords: e-learning resources, higher education, teacher, student, integration, stage.

DNEeKTPOH TabJIMM PECYpCIApUHM YKUTHIITA HMHTErPAlMsUIAIIYBHUHT Ky4YalWIIN
aHbaHAaBUH CHHOGHH TapMOK TEXHOJIOTHSIJIAPH acOCHAAa TAaKOMWJUIAIITUPUII 3apypaTuHU
TYFAUpagu. SIHrM Mojenjaru YKyB XOHacu YKUTYBUMIa ¥3 MII >KoilujgaH OeBocurta Tanada
MOHUTOpHIA YKYB >Kapa€HUHH OOIIKAapWIl Ba MYBOQHUKIAIITHPHIN — Y3 KIaBUATypacUIaH
Tala0aHWHT KOMITFOTEPHUTra KHPHIIL, Y OMJIaH BU3Yyall MAbIyMOT aJIMAIIHII, MOHUTOPaH TACBUPHH
MOHUTOpJIapra Ky4upHuil UMKOHMHU Oepamu. Tamabanap akcuHua, MabiayMm Oup Tanaba OuiiaH
ayquo aJOKaHW aMmalra OIIMpagd, YKUTYBUMHMHI KOMIIOTEpUAAH €KW  TajmabaHUHT
KOMITIOTEpUIar TAaCBUPHM akC ITTUPYBUM HpoilekTopnaH ¢oiinananaau. bynnmait cundnap
x03upaa ($Haoa pUBOKIAHMOKIA.

DNEeKTpOH pecypeciapHH, MacallaH, TeXHUKA OJIMM TabJUM MyaccacajJapUHUHT YKYyB
Kapa€HWTa MHTETPAMSIANIyBUTa MHUCON KelnTupamu3. VHTerpanusHUHT OMpHHYM OOCKHYHMIa
ax0opoT acocuaa kacOui (aoNusATHU Y3MAIITUPUIIHU XOXJIOBUM YKHUTYBUMJIAp AHUKJIAHAIH.
Vnap opacuna erakuu Oynaau (onaTda, YHUHT KacOuil Taii€prapiauru Tydainu, KynuH4ya y
uHpopMaTuKka YKUTyBuMcura ainanaau). lllyHuHraek, mabiaym Oup TabliuM Myaccacacu
KOMITIOTEP TEXHOJIOTUSUTAPUHUHT MaBXKYy/ TAIIKUIINI Ba TEXHUK UMKOHUSTIApUHU, YKUTYBUMIAp
€Ky nnuTad YUKyBUMIIAp )KAMOACUHUHT MabJIyM OUp aXx00pOT-KOMMYHHKAIIUS TEXHOJIOTUSIIAPUHA
spaTill Ba ynapjAaH QoWJalaHUIl MMKOHHUSTIApUW Ba HUCTAKJIAPUHU aHUKJANI, ax0opoT
JapakaCHHU aHUKJIAII Kepak.

WNkxuHun O60ckuy. AHUK YKYB IpeaMeTiiapu €KW MaB3yJlapy TaHJIaHaIu Ba YJIapHUHT
Ma3MyHH, TY3WIHILIN Ba XyCYCHSTIApH Tax W KUINHAAW. DHT Mypakkal Oyaumiiap aHUKJIaHuoO,
ANIEKTPOH pecypciapaan Goigaanuill Makcaara MyBoOHWK OYiraH mapc TypJapH, YJIapHUHT
aHbaHABUI MEAArorvuK BOCHTajap OWIaH MYBOGUKIMIH aHUKIAHAAM, TajdaOalapHUHT alpuMm
O6ynuM Ba MaB3ynap Oyitmua Ounum mapakacu Taxjmi KuinHaau. Ly Ownan Gupra, panHUHT
ymdy Oynumiapura TYXTanuO® YTUII Kepak, YJIapHU YpraHuijga axOopoT-KOMMYHHKAIIHS
TEXHOJIOTUSUIADUHUHT O0H MMKOHUSATIapuAaH (GoWJalaHUIl YKUTHUII CcamMapaJopiIuruHH
ceswIapiu jAapaxkana omupumra épaam Oepaau. Arap YKUTYyBUM €KH Myamuduap >kaMoacu
3JIEKTPOH pecypeiapAaH GpoiganaHuIITra Kapop KWiIca, y X0J1a YIapHUHT TUAAKTUK MaKcaUlapH,
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Ma3MyHH, TY3WJIMIIM, MAKCaJUHM aHMUKJIAIl Ba MabjiyMm Oup ManOanaH ¢oiinanaHunagurad
CHUH(JIAPHUHT TypJIApUHU aHUKJIAII KEePaK.

Yaunun OGockuu. Ym0y WYHATUIIHUHT aUIaKayoH sipaTWiTaH Ba (oiJalaHWITaH
pecypciapu Ypranuiaay Ba TaXJ W KUJIMHAIY, YIAPHUHT ad3auTUKIapy Ba KaMUMIHKIAPH 04U0
Oepwiiaau. SIHTM 37€KTPOH TabJIMM PECYPCHUHU SpaTUIIA YKUTYBUYHM EKM Myasutuduap KaMmoacu
ApaTWiIrad pecypclia CleHapuil Ba YKUTHII TEXHOJOIMSICHHU UIIA0 YMKHIITa KUPHUILAAU, YHU
aManra ONIMPHII BOCHTATAPUHHM TAaHIAMIM. YKyB MaTepHAIMHU SKOMNAIITHPHII, YHH TaKIHM
3THII aX00POT-KOMMYHMKALIUS TEXHOJIOTUsIIapUra Ky uiaaurad TAaKTHK, TAIIKHIIMH Ba TEXHUK
TaslabJIapHU XUCOOTra OJIraH X0J1/1a aMaJira OIMPUINIIY Kepak. JlapciapHuHr Xap 6up Oockuuuaa
Tanada, YKUTYBYH Ba TH3UM Basu(alaprHy, YKUTYBYM Ba TaJaOaHUHT aMalira OIIMPHIIUIIN JJO3UM
Oynran Ba3uQanapuHu aHUKJIAI 3apyp.

Typrunun OGockuu. Tail€p €Exu ApaTWIMIIKM  peXaJalITUPUWITAH pecypciapiaH
dolijanaHuIIAa TABIMM CcaMapajopiiuruaa KyTHIa€TraH Y3rapUIOUIApHUHT  JIacTIIa0KU
IICUXOJIOTMK-TIE1arOTUK TaxXJININ YTKazunanu, yJIApHUHT TaBbJIUM JKapa€HUHU
(baoIaIITHPULITHUHT ACOCUN OMUJIApUra Ba TaJlabaJapHUHT MIaXCUH PUBOXKIIAHUILINIA TABCUPU
6axonaHagu. AXOOpOT-KOMMYHHUKALMS TEXHOJIOTUAIapuAaH GoianaHuIIa XaM YKUTYBUHIIap,
XaM Tajiabajap y4yH to3ara KeJluIId MyMKUH OYJIraH MyamMmoJap Ba KUHMHUMIMKIAp Oamopar
KWIAHAIU.

bemmmaun Oockuy. Taiiép pecypcrman doipananumma y OeBocuTa TaigabamapHUHT
Ha30paT TypyxJapu ydyH YKyB jKapa€HUTa KHPUTWJIAIU Ba yHAaH (oHJaaHUII XaMmaa YKYB
KapaHUHUHT cu(aTH Ba caMapaJOpJIMTHHU OMUPUIN Oyinda MabIyMOT/Iap WHFHIAAA. YOy
060CKHYJIa THTU PECYPCHM MITA0 YMKHUILA YiIap TYFPUIAH-TYFPHU JacTypJialll, TaxX M KWIKII Ba
JNEKTPOH pecypciaH (OHJANAHMII CHEHAPUHCHHM Ty3aTHINTa yTaauiap. YKyB JKapaéHHHH
ax0OpOTIAITUPUILHUHT Y10y O0CKUYMHYU amMalira O PUIITHH Xap TOMOHJIaMa TEKITUPULIT Kepak.

Ontunun 6ockuu. Pecypc €pnamuna kaapnap taiéprnam cudaTi Ba camapaIopJIUrHHA
OLIMpUIITa SPUIINICA, TAbJIUM Myaccacacuja yHIaH (oHaTaHHUIl OMMaBHinamagy. Yoy
TypAaru 3JIEKTPOH PEeCypCHU TaTOMK STa€TraH YKUTYBUWJIAPDHUHI MXOOUHM Takpubacu Oolika
VKUTYBUMJIAp YUYH XaM ¥3 kacOouil ¢paonuaruaa ¢poijanaHuiinra TypTKH OVIHIIN Kepak. DJIEeKTPOH
TaBJIUM pPECYpCHIaH KEHMHITM amanuéTaa Kyjulalml ydyH YCunyOuil Xyxokarinap, yHIaH
doigananum  Oyiinua  doiigaraHyBuM  KyJUulaHMacu —Tauépmanmokaa. [lapc, Mabpy3a,
nabopaTopus, CeMHHap, TypyX, amaluil JapciaH TallKapyd MAalIFyJOTIapHUHT yCIyOui
UIJTaHMaJapura TETHIUIM Y3rapTUpPHIUIAp KUPUTHIAAW, pecypc Ty3WiIuIu Oaradcui
TYLIYHTUPWITaH X0JI1a HypUKHOMAJIap Tau€pilaHaIy, TAIKUIUN Macanaiap Xajl TUIAIHN.

Xynoca KNG HIyHH TabKUUTAKMU3KHU, SJIEKTPOH TabJIUM pecypciaapuaan GpoiaaaaHuin
HIApOUTHJIA KaJapJlapHU Talépiall MyaMMOJIapUHM XaJl 3TUII 3apypaTd, OM3HUHT (PUKpHUMHU3YA,
TabJIUM Ma3MyHUHU MOJEpPHU3ALUA KAJUIIHUHT y4Ta aCOCHM WYHAJIUIIMHU amMalira OIINPUIITHA
Ha3apna TyTaju:

* VKUTYBUMJIAp TOMOHHUAAH axOOpOT TEXHOJOTHsUIapu HyHanumu OYiu4a 3aMOHaBUMN
OMIMMIIapHU “aXO0OopOT TEXHOJOTHsAJIapu”’ YMYMHUH KypCHAa SpKHH HYHaITHPHII Japakacuja
HIDTA0 YMKHIIL;

* “TapnuMaa axO0pOT TEXHOJOTHsIIApK Kypcuja Oynakak YKUTYBUM MXTHCOCIAILTAaH
dan coxacura HYHaNTUPWUITaH XOJIJa Y3UHUHT SXJIUT axOOpOT MEAaroruk TEeXHOJOTHSICUHU
JoMHMXaJani Ba KyJulai TaXpuOacCHHU MaKJIaHTHPHIIL,

* ax00POT JKaMUATH/IA IIAXCHUHT HHCOH MaBXXYAJUTUHUHT aXJIOKUH acocu cudaTtugaru
POJIMHYU MyCTaxKamJIal.
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CamMapadopauKHu OWUpUWL Xamoa mavium myaccacanapu 6y bopada Kanoau UyHAIUWLApOa Uil
onub bopuwu canad ymunean.
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Kynruna xonnapaa, 3MeKTpoH YKyB KypclIapUHUHT Oapya maTepuaiiapu Tajgadanapra
JesIpIIM Xap KaHJai MabJIyM 3JIeKTPOH OMMaBHid ax00poT BocuTanapuia - premkanapaa, KOMIakT
JUCKJIapJa, JIEKTPOH I0YTa OpKAaIW TaKAMM OJTWIMIIM €KUM OAJUNIMHA YKyB CepBEpUra
(Maxayuii TapMOK EKM KTUMOUMI TapMOK OpPKalM >KOMIAIITUPUIMIIN MYMKHH). McTHCHO
TapUKacUAa CUMYJISLUS JacTypiiapH, sSIKYHUH TECTIapHU YTKa3UIl TU3UMIAPH OYIUIIN MYMKUH
arap yJapHUHT WIIUW cepBep ax0opoT pecypchapuaad (oiganaHuira acociaaHTad Oyiica.
Macanan, cepBep/ia JKOUIaIral TecT TH3UMIIapu Oapya MyJDKaJUIaHTaH KalTa ajloka KaHaJllapu
HaTMKaJapUHU KalTa UILIAIIHA TaAabMUHIAIN MyMKUH. Tanaba ynapHu 3J1eKTPOH MOYTa OPKAIU
1000pHUIIH, TUCKJA TOMIIUPUILIN €KUM UHTEPHET OPKaIM MaB)XyJ MHTEPAaKTUB JacTyp €paaMuia
TECTJAH YTUIIA MYMKHH.

IOkopu napaxagaru nacTypiaml TH/UTapUAaH (QoHAaTaHWITaHAa apCcliuK JacTypuit
MakMya cudaruia amalira OUIMpPWIAIN Ba MabJIyMOTNIap Oa3acuia cakjiIaHaWraH IUIAKTHK
MaTepHauiapra KHpuIIHA TAabMHUHJIOBYH ajJoXua Oaxapuiiaaurad Moayl xucodmanaau. bynnait
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MaxCyJoOT IOKOpU Aapaxkanard XuMosi OWJIaH >KMXO3JaHMUIIM MYMKHUH - TakpopJamijiaH, CHHOB
TU3UMHUTA PYXCAaTCH3 KUPHUTUIIIAH. YOy EHIAIIYBHUHT acOCHH ad3aJuIMru HIyHIIAKH, I0KOpU
Japakajard JacTypiall TH/UIApH Ba KyWIM MabIyMOTIap 0a3acMHM OOIMIKapUIl TH3UMIIApUIaH
doligananum xap KaHAad MyaTTM(GHUHT MakKcaJlapuHU aMajira OIIMPHINTa UMKOH Oepanwu,
OomiKa TexHOJOrusAIap 3ca OyHH NMPUHLIMMHUAI KUXATAAH Ky/la KHHUH €KW UMKOHCHU3 KUJIAIH.
bynnan rtamkapu, gactyp unHrtepdeiicu (oiiHa KYpUHUIIM, YHUHT WYMJATH SJEMEHTIApPHUHT
KoMnmamuiny, mwpudtiaap) xap I0uM Oynaau, TUIEPMATHIN XYXOKaTHUHT KYPUHUIIYU 3¢a TYpid
KYPHII TacTypJapuHu KyJUIaliaa kyaa Karra (hapk KU MyMKuH [1].

['mnepmaTH TEXHOJOTUACH TYJIUK 3JIEKTPOH YKYB KypCIapHHM SPaTHII YYyH 3HI KEHT
UMKOHUATIApHH Oepanu. bu3 ammakayoH 3aMOHaBUl THIEPMATHIM  JapCIUKIAPHUHT
ap3aTUKIApUHA MyXOKaMa KHJIAMK, Ylap KyJail YKyB MyXUTH OWiIaH akpanubd Typaau, yHIa
KEPAaKJIM MabJIYyMOTJAPHU TOINMIN Ba YTWITaH MaTepUalra KauTuil OCOH. byHnail mapCiiMKHH
JoHMXanania MHCOH TahakKKypUHUHT MabJlyMOTHH OOFJIAIl KOOMIMATUTA Ba aCCOIIMATUB KEeTMa-
KETJIMK acOCH/Ja yHTra TETHILIH KUPUII KOOWJIMATUTA acoClaHTaH TUIlepXaBoyajap KYHWIUIIU
MyMKHH. ByHaail xonj1a, 371eKTpoH YKYB KypCH, SXTHUMOJI, IMHAMHUK TMIIEPMAaTHHU Y3 NYUTa OJIFaH
THIEpMAaTHIM XyXokataup. Yuau siparuin yayn HTML, Java Script, VBS cript, Pearl, PHP Ba
JApClIUK ApaTUll Kapa€HUHU OCOHJAIITHPUIL YYyH KYyIIMMYa JacTypuil BocuTanaplaH
doiinananunaau: BU3yaja MyxappHupJiap, TMHIiepMaTH KOMIMIATOpIapy Ba OOIIKanap.

Cyurru uwuiapga Typiaud Xuwil JacTypud mnakemnap wumniad uywkuiaau Ba HTML
TEXHOJIOTHSICH TAKAUM 3TraH MMKOHUSTIAPHU KEHTaWTUPHO, MablyM MALIXYpPJIUKKA 3PUIIIH.
VYnapHUHT aXpaiub TypaJurad XyCyCHATH YPraHUIIHUHT KyJTalauru 0ynuo0, Oy YKuTyBUHIapra
6eBocuTa NpodeccuoHan TUIEPMAaTHHHU YPraHUIl BOCUTANAPUHU SPATHII UMKOHUHH Oepajiu.
Typnu XyxoKaTIapHU TUIIEPMATHIN XYXOKaTiaapra OCOHTHHA alIaHTUPUII UMKOHUHU OepyBYH
mamxyp maker Microsoft Office (Word, Excel, Access, Front Page), nactypiapura Kymuamua
paBuIIIa, KyJail HaBUTAIM Ba MAabIyMOT KUJAUPHUIITa dra JNEKTPOH KUTOOIAPHH SPATHUIL YIYH
Maxcyc MYJDKaJUIaHTaH BOCHTajIap MaBxyq [2].

TabnmuMm TH3UMHIA — TEXHHUKA OJIMM TabJIUM Myaccacajapuga OyiraH KYmpok
TeJIeKOMMYHUKalls Mapkaziapu sipatwiMmokia. Iy Hykran HazapiaH, TaKCUMIIAHTaH TabJIUM
TU3UMHUHUHT acocu cudaTtuia HIMUN-yCIyOMil acocinapHM Ba IJIoOal MHTEpPHETHAa VKYB
CepBEPHHH APATHII TEXHONOTHACHHN MIIIA0 UMKHUII alOXHAA aXaMHUATIa dra. ¥30eKHCTOHIArH
TabJIUM Myaccacallapy acocaH KyHuaaru HyHaaunuiapaa ui oiaud 6opasu.

1. Tabnum MyaccacaCHHUHT MXTHUCOCIAIITHPWITaH YKyB WeDb-cepBepuia Ba amoxuia
OynuMIIap cepBepiapuaa Typiu YKyB-yciyOuil, Kyprasmaan Ba MIapXJIOBYM MaTepHauiap TaKIuM
sTwiagu. byHpmail Xonpma, TabauM  MyaccacacM  MyTaxacCHCIapH YKYB  CEPBEPUHHHT
KOHUENIMSACHHN MYCTaKUJI paBHUIla OeNrwiaiiuiap, yHUHT JOWpacHuia YHUHT PUBOXKIAHHUIIN
amaJira OuIMpuiIaim.

2. Xynynuwii  TabauMm  Web-cepBepiapu  Herm3uga YKyB  axOOpOT — MYXHUTH
HIAKUTAHTUPUINO, YHUHT Ma3MyHU TypJid TabluM Myaccacajapyd YKUTYBUMJIAPUHHUHT
Oupraivkaaru cabi-XxapakaTiapu OuiiaH amanra OIIUPUIA TN,

3. V36eKucToH BHpTyal TAabINM MAKOHHHH SIPATHII JAacTypU JOMPAcHA JKOMIapia
V36eKkuCTOH BUPTYaNn MHCTUTYTHHHHT XyIy[Hil MapKa3lapH TAIIKiI >TuiMokaa. 1llynra kypa,
MaBXXy/1 3JIEKTPOH TabJIUM pecypcliapy, Iy )KyMiIagaH ymoly JacTypJa UIITHPOK ATYBUM OOIIKA
MHCTUTYTJIap XaKHJard MabIyMOTJIap MHTEPHET OpKaiu Oapuya MaH(aaTIop TOMOHJIAp - XaM
VKATYBUMIIAp, XaM Tajiadajap yIyH MaBxys Oyiaau.
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bapua MuHTaKaBHil Mapkasznap TabJluUM pecypciapura KUpHUII Y4yH SiTOHAa KOOMKIaH
doiinanananunap, OyHUHT YUyH ITOHA YEKJIOB - yJap THIIEPMAaTH TEXHOJIOTHsICHIaH (ol JamaHTraH
xo7171a GopMaTIaHUIIH KEePaK.

WuTtepHerna, my >KymiazaH TabiuM CEPBEPJIAPUHMHI JKyAa KYI MHCOJUIAPUHU
KYpUIIMHIU3 MyMKHH. CTpyKTypaaa, Marepuaiap AU3ailHUAA Ba KUPHUILHU TAIIKWI ITHILA
ATOHA CTaHAAPT XaJIM MaBXKYJ dMac: TabJIUM pecypciapu XarTo OMTTa YKyB Myaccacacuja Xam
TYpJIM Japakajard OYMKIMK OwiaH TaBcu(uianaau. Macaman, BMTHU ykyB web-caiitu Gapua
tampud OyropyBumiapra Qakyireriiapia VKWIaauraH aespiu Oapya ¢anmap Oyinua TYIUK
MaTHJIM Mabpy3a KypciapuHu Takaum 3taau. BMTU nunr 6up katop Oomika dakynreriapu
cepBepliapu dca YEKJIaHTaH MUKECAA YKYB pecypcllapuHu Hamouu staau [3].

Ouuk TabiuM pecypcura wMucon cudatuna byXxopo MyXaHAMCIMK TEXHOJOTHS
WHCTUTYTUHHHT YKYB CEpBEpUHH KYpHO YnKIUK. Tabium cepBepu MycTakui Web -cepsep Oyiaran
X0Ji4a, OMp BaKTHUHI Y3MJla MHCTUTYTHUHI yYMyMHI axOopoT MailloHura Kupaaud Ba yHra
WHCTUTYTHUHT 0ol caxuacuad KUPUII XYKyKUTa ora.

bapua snextpon marepuamiap 6ynumiiap 6yiinda, kadeapa uumuaa sca - YKUTYBUMIAD
TOMOHUJIAH T'ypyXJIaHTaH 0ynuo0, yiap ¥3 HaBOaTH1a YKYB peCypCiIapuHu YIApHUHT Xap OUpH SHT
MakOyn 1e0 xucoOaral Xaxm Ba IakJga TakauM staaunap. bynap mabpysa MaTHIapu, amanui
Ba JabopaTopus MaUIFyJIOTIapy YUyH TONIIUPHUKIAP, CEMUHAP PEeKaIapH, MaKoiaigap TYIJIaMH,
MHTEpHETra XaBoJjajiap TYIjaMi, UMTHUXOH Y4yH CaBoJIIap Ba yJapra IapxJap, TajadaJapHUHT
WOKOJIMM UIIJTApH, MHCTUTYTAArd akaJeMUK JuIel Tanadanapu Ba Oomikanap OVIuImM MyMKHIH.

Tabmum cepBepuaan (oiiganaHyBUMIap Opacuaa WHCTUTYT Ba OOIIKa ONHH VKYB
I0pTiapu Tajabanapy Ba mpodeccuoHan TabIuM Myaccacanapu YKUTyBumiapu 6op. Tamabanap
O6apua MaTepHaJUIApHM KHJIUpPa OJIMIUIAPU Y4YyH CEepBEp pecypclapuHU TYJIMK MAaTHIU
VHIEKCAIVS KL aMaJIra OUTHPHIAAM. YKYB CEpBEPHHIHT HUKH TY3WIHIIN HYKTaH Ha3apuIaH
yHJa KyHuaara Oymumiiap axpaTuiiaiu:

* Halpiap - YKAUTYBUYWJIAPHUHT WIMHUK Ba YKYB MaTepUaJUIApUHM WHTEPHETAA HAIIP
ATUIL UMKOHUSTHUHU ¥3 HUMUTa OJIa/IH1;

* TECT — HUHTEpPHET TapMOfuJa TajabaJapHUHT MyBapQPakuUATHHU HA30paT KUJIMII
UMKOHUHM Oepajiu;

* Xu3Matmiap - épaaMuu QyHKIHUSUIApHU TAabMUHIIAWTH.

Byxopo MyXaHAMCIMK TEXHOJIOTHSI MHCTUTYTHHHMHT Xap Oup YKUTYBUHCH ¥3 UXTUEPUIA
¥3u OoIIKapaauraH, TEXHOJIOTUACHAAH (QoiamaHraH XoJja amalra OLIUPUIATUraH 3JIeKTPOH
TabIUM pecypcHH onuimu MyMKuH. [yHpail kumuO, YKUTYBUMIAp TEXHHK XOIUMIIAPHUHT
épaamMura MypoxkaaTr KMJIMacaH, TabJIUM pecypCcllapuHu Te3/ia TYnaupaauiap. Arap kepak 0yca,
VKUTYBUM Tajabanapra y3 HMIUIApUHU KOWJAIITUPHUII YYYH KUPUII XYKYKMHM XaM OYHIIN
MYMKHUH. YOy MMKOHMST M>KOAMM TONIIMPUKIApHU (Kypc MILIapH, Te3HciIap, XUcoOoTiap)
amayra OLIMPUIIHU TabMUHJAMAWraH YKyB Kypciapu yuyH ¢aon doiigananuwnanu. SkyHuit
HaTHKanap Be6-caxuda €ku apxuB (ailiiy makiIuaa Ty3uiaau Ba cepBepra KOonIaTu priIaIi.

Tect OynmumMu YKUTYBUM OJNJIUHJAAH Tal€piaHraH Ba MabiyM OWUp BakKTAa Maxcyc
MabIyMOTIap ©Oa3zacuIa CakJaHaJAWTaH TecTiapra KUpumiHM odraHna (web-caxudanapra
YpHaTUATaH TECTJApHU  aHIJAaTMaiaAM) MHTEpHET TapMoruaaH (oiinananran  xoiaa
TanabanapHuHr (Qannap Oyiuya OMIMMIIAPHMHM TEKUIMPHUIIHU TAIIKUI KWIMII y4yH MaBXKY..
Tectnap mabaymMoT/Iap 0a3acMHU HIAKUIAHTUPUII YKUTYBUYM TOMOHHJAH XH3MaT JacTypulaH
doitgananran xonga amanra ommpuianu. Iy Owman Oupra, ykuryBumiap Microsoft Excel
3JICKTPOH JKaJIBaJl MyXappupHaa TecTiap Tanépiaiauiap Ba MIyHJaH KSMHMHTHHA YIIOY JacTyp
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YKUTYBYM TOMOHHJIAH TYFPH TaHEpIIaHTaHIUTUHH TEKIINPHUO, TECTHU CepBEPAArd MabIyMOTIap
Oazacura KUpUTaaHU.

Xuszmatnap OynuMuaa Oapua WHCTUTYT CalTJIapy Y4YyH KHIUPYB (YHKLIHUSCH Ba
JacTypiiaml coXacuja Maxcyc Ouiumra sra OyiMaraH YKUTyBUMJapra OyHHHI Y4yH Maxcyc
mabyion €paaMua MEXMOHJIAp KUTOOJNApWHM Y3 calTiapura OCOHTMHA KHPUTHII WMKOHWHU
Oepaguran MEXMOHJIAp KUTOOM XU3MaTh MaBxyd. MHCTUTYT callTiapiHy KUIUPHUII Xap KaHIai
TETUIIUTA MabJIyMOTHH TOIUII YYYH KyJIail XM3MaTHH TaKIUM ITaJIH.
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AXBOROT XIZMATI VA JAMOATCHILIK BILAN ALOQALAR YO‘NALISHIDAGI
BAKALAVRLARNI TAYYORLASHDA “AXBOROT ETIKASI VA AXBOROT
XAVFSIZLIGI” MAVZUSINI TIZIMLI YONDASHUV ASOSIDA O‘QITISH
MASALALARI

Axrarov Baxtiyor Sagdullaevich
O‘zbekiston Davlat jahon tillari universiteti katta o ‘qituvchisi, pedagogika fanlari bo ‘yicha
falsafa doktori,
Muxammadiev Feruz Gafurjanovich
G. Mirzo Ulug ‘bek nomidagi O ‘zbekiston Milliy universiteti tayanch doktoranti.

Annotatsiya. Maqgolada Axborot xizmati va jamoatchilik bilan alogalar yo ‘nalishidagi
bakalavriarni tayyorlashda “Axborot etikasi va axborot xavfsizligi” mavzusini o ‘gitishda o ‘quv
materiallarini tizimli yondashuv asosida strukturalashtirish masalalari yoritilgan.

Kalit so ‘zlar. Axborot, etika, axborot etikasi, kompyuter etikasi, axborot xavfsizligi, tahdid,
tahdidlarning oldini olish, zarar yetkazuvchi dasturlar, antivirus dasturlari yordamida
tahdidlarning oldini olish.

Annomayusn. B cmamve paccmompenvi 80npocvl  CMPYKMYPUPOBAHUS YUeOHO2O0
Mmamepuana 05t 00yuenus memol « Mugopmayuornas smuxa u unghopmayuonHas Oe30nacHoCmsv»
HA OCHOBE CUCMEMHO20 N00X00d Npu Nno020moeke 0axkanaspos 6 cghepe uUHGOPMaAYUOHHOU
CﬂnyC6bl u ceszell ¢ 06LL{€CI’I’18€HHOCmbIO.

Kniwueevie cnosa. HUngopmayus, smuxa, uUHGOPMAYUOHHAS IMUKA, KOMNbIOMEPHA
amuKa, UHGOPMAYUOHHA OE30NACHOCMb, Yepo3d, NPeoomapawuerHue y2po3, npeoomepajeHue
Y2p0o3 ¢ NOMOWBIO AHMUBUDYCHBIX NPOSDAMM.

Annotation. The article discusses the issues of structuring educational material for
teaching the topic "Information ethics and information security” on the basis of a systematic
approach in the preparation of bachelors in the field of information service and public relations.

Keywords. Information, ethics, information ethics, computer ethics, information security,
threat, threat prevention, threat prevention using antivirus programs.
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Hozirgi paytda O‘zbekistonda oliy ta’lim tizimini tubdan isloh qilish, ta’lim-tarbiya
jarayonini rivojlantirish masalalari ustuvor vazifa sifatida belgilangan. O‘zbekiston Respublikasi
Oliy ta’lim tizimini 2030 yilgacha rivojlantirish konsepsiyasida oliy ta’lim tizimida boshqaruv va
ta’lim jarayonlarini sifatli amalga oshirishni ta’minlash choralari doirasida axborot tizimlari va
ragamli texnologiyalarni joriy etish kabi muhim vazifalar belgilangan Shu jumladan, talaba-
yoshlarni turli axborot xurujlari, yot g‘oyalar ta’siriga tushib qolishi, ular tomonidan ijtimoiy
xavfli gilmishlar sodir etilishi holatlarining oldini olish masalalari belgilangan [1]. Ushbu
vazifalarni muvaftaqiyatli bajarishda axborot xizmati va jamoatchilik bilan aloqalar yo‘nalishidagi
bo‘lajak bakalavrlarning kelgusi kasbiy faoliyatlarida axborot tizimlari va raqamli
texnologiyalaridan samarali foydalanishlari uchun ”Axborot etikasi va axborot xavfsizligi”
mavzusini o‘qitish muhim ahamiyat kasb etadi. Mavzuni o‘qitishda o‘quv magsadlarini aniq ishlab
chiqish, magsadlarga mos keluvchi o‘quv-didaktik materiallarni tayyorlashda tizimli yondashuv
yaxshi samara beradi.

Tizimli yondashuv o‘quv jarayonining asosiy pedagogik va psixologik sharoitlari va
mexanizmlarini, zamonaviy ta’lim ustuvorliklariga mos keladigan talabalarning o‘quv faoliyati
strukturasini tavsiflash imkonini beradi. Tizimli yondashuvining samarali va yetarli darajada
go‘llanilishi, avvalambor, o‘rganiladigan mavzu va mavzuga oid ob’ektlarni tizim sifatida ko‘rib
chigilishini nazarda tutadi.

Tizimli yondashuv - bu ixtiyoriy o‘rganilayotgan tizim (ob’ekt) ichki va tashqi muhitda
o‘zaro aloqador bo‘lgan tashkil etuvchi elementlarning (komponentlarning) majmui sifatida
qaraladigan yondashuvdir. “U ob’ekt sifatidagi mavzuning yaxlitligini ochib berishga, undagi
turli-tuman bog‘lanishlarni aniqlashga va wularni yagona nazariy tasavvurga keltirishga
yo‘naltiradi” [2]. [lmiy adabiyotlar tahlili shuni ko‘rsatdiki, tizimli yondashuvining asosty toifalari
tizim, struktura va muhitdir. Ushbu yondashuvni “Axborot etikasi va axborot xavfsizligi”
mavzusini o‘qitishda qo‘llash axborot etikasi, axborot xavfsizligi masalalari tarkibiy strukturasini
etika, axborot etikasi, xavfsizlik, axborot xavfsizligi kabi tushunchalarning o‘ziga xos
xususiyatlari, tashkil etuvchilari, tahdidlar va ularni oldini olish usullari orgali aniglash imkonini
beradi.

Axborot xizmati va jamoatchilik bilan alogalar bakalavriat yo‘nalishidagi talabalar uchun
o‘tiladigan “Axborot texnologiyasi” fani doirasida “Axborot etikasi va axborot xavfsizligi”
mavzusini o‘qitish uchun ishchi o‘quv dasturida 8 soat (2 soat ma’ruza, 2 soat amaliy mashg‘ulot,
4 soat mustaqil ta’lim) belgilangan. Quyida tizimli yondashuv asosida ma’ruza mashg‘ulotini
o‘tkazish metodikasini keltiramiz. Ma’ruza mashg‘ulotining rejasi va unga mos o‘quv-didaktik
materiallari tizimli yondashuv asosida ishlab chigilgan mantigiy sxemasi 1-rasmda tasvirlangan.

Etika (yunoncha “amxoc” degan so‘zdan olingan bo‘lib, urf-odat, hulq, fe’l-atvor
ma’nosini bildiradi) o‘rganish ob’ekti axloq bo‘lgan falsafiy yo‘nalishdagi fan [3]. Axborot etikasi
axborotni yaratish, gayta ishlash, targatish va foydalanish bilan insonning jamiyatdagi hulgini
boshqarishga yo‘naltirilgan etik me’yorlar, axloqiy kodekslar o‘rtasidagi munosabatlarni gamrab
oluvchi etikaning tarkibiy sohasidir. Bugungi kunda axborot xizmati va jamoatchilik bilan
aloqalar yo‘nalishidagi bakalavriat bosqichi talabalari axborot tizimlari va ragamli
texnologiyalaridan foydalanishlarida axborot etikasining me’yorlariga rioya qilishlari zarur.
Masalan, 1989 yil yanvar oyida Internet Architecture Board (IAB — Internet arxitekturasi bo‘yicha
Kengash) tomonidan gabul gilingan RFC 1087 (Request for Comments 1087) hujjatda quyidagi
faoliyatlar noetik va nojo‘ya deb belgilangan:

1. Internet resurslariga ruxsatsiz murojaat gilishga urinish.

2. Internetdan foydalanishda resurslarga (odamlar, imkoniyatlar, kompyuter) nisbatan
buzg‘unchilik qilish.

3. Kompyuter axboroti yaxlitligini buzish.
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4. Foydalanuvchilar shaxsiy hayotiga tahdid solish [4].

Axborot Axborot xavfsizligi Turli vaziyatlarda Zarar yetkazuvchi
etikasi masalalari va muammolarni hal dasturlar va
v axbor otga qilish vsullari kompyuter
Etika bo‘ladigan T viruslari tahdidlari
tushunchasi tahdidlar ¥
7 ¥ Kompyuter bilan
Xavisizlik ishlashdagi _ Kompyuter
Axborot tushunchasi muammolarni hal viruslari, tarmoq
etikasi qilish usullari chuvalchanglari va
tushunchasi L 7 troyan dasturlari
¥ Axborot tahdidlari
Kompyuter xavfsizligi Fa)fl va pap‘k‘.':llar ¥
etikasi tushunchasi bilan bog‘liq Kompyuter
: ¥ muammolarni hal - uslarini anialash
‘rushu:cha st Axborot qilish usullari Vm]sﬂ:;‘;;;;?g as
- muhofazasi y antivirus dasturlari
11—1111;?;32; tushunchasi T_armoq bilgn y_ordan?jda N
hujjatlarda v 1shlashdag1 tahdldla%'m oldini
axborot A}chc.)rgt. muammolarni hal olish
etikasi xavfmzhg_numg qilish vsullari
tashkil
etuvchilari
¥
Tahdid
tushunchasi
v
Tahdidlarnung
keng targalgan
turlari

1-rasm. “Axborot etikasi va axborot xavfsizligi” mavzusini o‘qitish bo‘yicha o‘quv
materialining mantiqiy sxemasi.

Shuningdek, dastlab AQShda 1979 yilda “Kompyuter etikasi” nomi bilan ishlab chiqgilgan
va 1992 yilda notijorat tashkiloti bo‘lgan “Kompyuter etikasi instituti” tomonidan qayta ko‘rib
chigilgan “Kompyuter etikasi” nomli Kodeksda ham muayyan qoidalar belgilangan [5]. Ushbu
kodeksda kompyuter texnikasi professionallari va foydalanuvchilari uchun axlogiy kodeks; mulk,
mualliflik, shaxsiy hayot huquqini va axborot texnologiyalari borasida so‘z erkinligini himoya
qilish; kompyuter jinoyatlariga garshi kurashishning huquqiy va me’yoriy-huquqiy masalalariga
e’tibor garatilgan.

Axborot tizimlari xavfsizligini sertifikatsiyalash xalgaro konsorsiumi (The International
Information System Security Certification Consortium — ISC) axlogiy kodeksida ham
mas’uliyatga sodiq qolish va xavfsizlik bo‘yicha boshqa mutaxassislar obro‘siga putur
yetkazadigan amallarni bajarmaslik kabi qoidalar belgilangan [6].

O‘qitiladigan mavzu doirasida axborot xavfsizligini ta’minlashning asosiy muammolari,
ularni yechish, tasodifiy ravishda va g‘arazli maqsadlarda axborotga bo‘ladigan tahdidlardan
himoyalanish usullari, tarmog muhitida va shu jumladan global hisoblash tarmoglari bilan
ishlashda axborot xavfsizligini ta’minlashda qo‘llaniladigan usullar va texnik-dasturiy vositalar,
oid bilimlarni oddiydan-murakkabga tamoyili asosida tushuntirilishi muhimdir. Kompyuter
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firibgarligi, axborot resurslariga ruxsatsiz kirish, zarar yetkazuvchi dasturlarni yaratish va

tarqatish, axborot tizimidagi ma’lumotlarni qasddan yo‘q qilish, o‘zgartirish yoki ularni

galbakilashtirish kabi harakatlar bevosita ragamli texnologiyalardan foydalangan holda amalga
oshirilmoqda. Ushbu turdagi jinoyatlarning ijtimoiy xavfliligi va yetkazilishi mumkin bo‘lgan

zararlarning miqdorini hisobga olgan holda O‘zbekiston Respublikasining Jinoyat Kodeksiga [7]

kiritilgan “Axborot texnologiyasi sohasidagi jinoyatlar” nomli bobning mazmun-mohiyati bilan

bo‘lajak bakalavrlar yaqindan tanishtirilishi maqsadga muvofiq. Bulardan tashqari, O‘zbekiston

Respublikasining “Ma’muriy javobgarlik to‘g‘risida”gi Kodeksning XII bobiga “Kompyuter

tizimida foydalanish qoidalarini buzish” nomli yangi 155/1-modda kiritilganligi alohida ahamiyat

kasb etadi.

Amaliy mashg‘ulotda xavfsizlikni ta’minlovchi dasturiy vositalardan foydalanishga oid
quyidagi jihatlarga alohida e’tibor qaratish zarur: dasturiy vositaning ishlatilishidan magsadi,
uning mohiyati; dasturiy vositani joriy etish muhiti (gaysi operatsion tizimida ishlaydi,
himoyaning bir foydalanuvchi yoki ko‘p foydalanuvchi rejimlari mavjudligi, alohida olingan
kompyuterda yoki tarmoq muhitida ishlashi); ishonchliligi (uning takomillashtirilish
imkoniyatlari, avvalgi va keyingi, joriy versiyalarining bir-biridan farglari); magsadli va
qo‘shimcha funksiyalari; strukturasi (dasturiy vosita tarkibidagi komponentlar va ular orasidagi
bog‘ligliklar). Ushbu jihatlarning o‘qituvchi tomonidan puxta egallanishi mashg‘ulot
materiallarini tizimli yondashgan holda tayyorlash va uning didaktik magsadini asosli ravishda
aniglash imkonini beradi.

Axborot xizmatlari va jamoatchilik bilan alogalar sohasida joriy etilgan axborot tizimlari
va raqamli texnologiyalaridan samarali foydalanishda axborot etikasi me’yorlariga axborot
xavfsizligini ta’minlagan holda amal qilinishi turli xildagi salbiy holatlarning oldini olish
imkoniyatlarini kengaytiradi. Xulosa o‘rnida shuni aytish joizki, didaktik nuqtai-nazardan tizimli
yondashuv asosida strukturalashtirilgan mantiqiy sxemalar o‘quv materiali komponentlarini
optimallik tamoyili asosida ishlab chiqish, talabalarlar tomonidan mavzuni samarali o‘zlashtirish
imkonini yaratadi. Muayyan mavzudagi o‘quv materiali tarkibi, uning hajmi, to‘ligligi va sifatini
ta’minlash masalalari tizimli yondashuv asosida samarali hal qilinishi mumkin.

Adabiyotlar:

1. O°‘zbekiston Respublikasi Prezidentining “O‘zbekiston Respublikasi oliy ta’limi tizimini
2030 yilgacha rivojlantirish konsepsiyasini tasdiqlash to‘g‘risida”gi 2019 yil 8 oktabrdagi
PF-5847-son Farmoni / Qonun hujjatlari ma’lumotlari milliy bazasi, 09.10.2019 vy.,
06/19/5847/3887-son.

2. TIpoxopos A.M. Bonpmoi sHIMKIIONeTMYecknii cioBaps / A.M. IIpoxopos. — CII6.: HopuHT,

2004 — 1456 c.

http://www.iqgtisodiyot.uz/sites/default/files/maqolalar/l_O_K_Jalolova.pdf

https://ru.wikipedia.org/wiki/KomnbiorepHas_sTuka

5. https://tools.ietf.org/html/rfc1087
6. https://www.isc2.org/about

7. O‘zbekiston Respublikasining jinoyat Kodeksi / Qonunchilik ma’lumotlari milliy bazasi,
21.04.2021y., 03/21/683/0375-son.

Hw

149



MATHJIAH TOKEHJIAPHU A’)KPATHUB OJIMIII YUYH NPOAYKIIMOH
KOUJAJIAPTA ACOCJTAHI'AH BUJIMMJIAP BASACHUHU INAKJIJIAHTUPUII

bakaeB Uixom U3aToBuy, PakaMiiu TeXHOJIOTUSJIAP BA CYHbUIl MHTE/IEKTHH
PHUBOKJIAHTHPHII WIMHI-TAIKUKOT MHCTUTYTH WJIMHH KOTHOH, T.¢..1
bakaeBa Paiixon U3aToBHa, Byxopo negarormka KoJjie:ku yKUTYBYUCH

Annomayusn. Xo3upeu KyHOa KUPY YU MABIYMOMOAH MOKEHIAPHU MYEPU aHCpamubd o
MAWUHABULL  MAPACUMA, UHGOPMAYUOH KUOUPY8, MAMHOAH aAXOOpOmMHU Oauwl, axoopom
xaeghcuznueu Kabu UYHATUWIAPHUHE MYXUM Macaiaiapoan oupu xucoonanaou. Mamunapoan
MOKEHAAPHU ANCPAMUO ONUWL AICOPUMMIAPU MOKEHU3aYUsi 0e6 HOMAAHAOU. Yuby maoxukom
uwmuoa y3oex munuoasu wapmiu pasuuoa 2 2ypyxea adcpamuieai MOKeHAApHU MAmMHOAH
asicpamub onuwL YYyH NPoOyYUoOH KOUOALap acocudazu Ounumiap 0a3acuHu warkiianmupuil
VCYIU UUNA0 YUKUN2AH.

Almomauuﬂ. B HacmoRuee epemst npasujibHoe omoeneHue mokenoe om nocmynaiou;eﬁ
qubopMab;uu A6AAeMCst OOHUM U3 BAIICHBIX 680Nnpocos 6 maxKux 06/1acm;zx, KaK MAauuHHbLU
nepesoo, UHGOPMAYUOHHBIL NOUCK, U3GTeHeHUe UHGOpMayuU U3 MeKcma, UHGOPMAYUOHHAS
bezonacrocme. Aﬂeopumel U36Jjl1€e4€eHUsl MOKEHO6 U3 MEKCNno6 HA3bleAOMCA mOKeHusauueL?. B
O0anHOM uccredosanuu pazpaboman memoo Gopmuposanus 0a3bl 3HAHUN HA OCHOBE
npOdyKL;uOHHblx npaeusl u3ejlev4eHusl jleKkcem uz nmexKkcnid, Kkomopole 6 y36€KCKOM A3bIKE YCIOB6HO
oensimesl Ha 2 2pynnol.

Abstract. Currently, the correct separation of tokens from incoming information is one of
the important issues in such areas as machine translation, information retrieval, information
extraction from text, and information security. Algorithms for extracting tokens from texts are
called tokenization. In this study, a method has been developed for forming a knowledge base
based on production rules for extracting lexemes from a text, which in the Uzbek language are
conventionally divided into 2 groups.

Kanum cysnap. moken, mokenuzayus, dyekiu asmomam, peutyisap ugooa, npooyKyuoH
Kouoa, ounumaap 6azacu, HU30au Mmyniam.

Knrouesuvie cnosa. MOKEH, NMOoKeHUu3auu:l, KOHeuHblll asmomam, pecyjApHoe 8blpadiCeHue,
NPOOYKYUOHHOE NPABUIo, 6a3a 3HAHUL, KOHMIUKMHOE MHOICECMBO.

Keywords. token, tokenization, state machine, regular expression, production rule,
knowledge base, conflict set.

1. Kupum. Xo3upru kyHaa TaOuuil TWUIApHU KalTa uIuianm OuiaH OOFIMK Mypakkad
MacanagapHu(MHGOPMAIMOH KUAUPYB, MAIIMHABUI TapKuMma, axO0poT XaBPCH3IUTH Ba MIy
kaOwiap) MyBadakKKUSATIM €YUl Y4yH MATHHU KEpaKId KYPUHUINTAa KEITUPUIL MYyXUM
MacaJiajgapaaH oupu XHCOOIaHaIH.

TokeHuzanus >kapa€HuW Y4YyH XO3UPIM KyHrada TYpJId XWJ YCyJUlap acociaHraH
anropuTMiIap unuiad yukuirad. by anropurtmiapra white Space, Dictionary based, Rule based,
Regex, Penn Tree, Spacy, Moses, Byte Pair Encoding, Word Piece Encoding, Sentence Piece
Encoding, Unigram Language model kaOumapHu MHCON KENTHPHII MYyMKHH. MaBxyn
QITOPUTMIIAP MYJOKOT YYyH KEHI TapKajiraH Twlap (MHIVIM3, HMCMIaH, HEMHC, (paHIly3)
XYCYCUSITHTa, THIJTApHUHT 0ab3u OMp YXIIall rnaparaurmaiapura Xxamaa npo0enra acociaHaIu.
Kenr rtapkanmaran TaOuuil TUUIap Y4yH XaM TYpId XU WIMHH-TaJKUKOT HILIapy OJHO
Oopwirad. MnMuii-TaIKUKOTIap1a MaBxKy/ 1 alrOpUTMIIApIaH KeInO YMKIraH X0JIja MacallaH, XIH]T
TUH(TIpoOet Ba sTHTH caTpra yTuim 6enrucu acocunaa) [1, 36911, Tait tunu(myrat acocuna) [2,13],
XUTOM Ba simoH(cy3map dactoracu) [3,1622], apad Tunmm(knutrka Oenrucu acocuna) [4,66] kabu
TAJUIAp YYyH aJlTOpUTMIIAp UNLTA0 YuKWiIrad. TaOuui TUIUTApHU Y3UTa XOC XYCYCUATH Tyhailnu

150



MaBXXyJl aJITOPUTMIIAPHA XaMMa THUJUIap Y9yH Xam unutatu®d oynmaiiau. [y xymmanan y30ex
THJIM KaOW arriioTHHATUB TUJUIAP OUJIaCUTa KUPYBYH, KUPFU3, YUFYp, TaTap, OOMIKUP, XaM TYFpH
KenaManau. Yoy Macana Oy THIUIap y4yH KOMITBIOTEp JIMHI'BUCTUKACHIA ¥3 €YMMUHU TOTIMAraH.
Kyiinna ymly macana y30eK THIN MUCOJIU/IA SUMIIa N,

2. MacajaHMHr KYWHJIMIIN. V36ex THmMmarn TOKEHJIAPHU THJI XYCYCUSTHIAH KeIUO
YUKraH X0Ja HapTiId paBHILga 2 Ta Mypakkal rypyxra axxpaTuil MyMKUH. bupunun Kuckaptma
MIAKIUJaru TOKEHJIap Macajas, “AQSH”, “5-“A” sinf”,
“110 gr”, “A. J. Jabborov”, “http://www.uz” a66peBuarypanap kupaan. VKKHHYH rypyxra sca
“O’rta Osiyo”, “javob bermoq”, “mana bu” kabu KymmMa cy3aapHU MUCOJI KEJITHUPUIIT MyMKHH.
Ymly TOKEHJapHUHT aCOCHH XyCYCHATH IIYHJA-KH, TOKEHJIap npoben EpaaMuia axpaTHiIno
é3unaau aekuH | ta cemMaHTHK MabHOHU Oepaau. LIlyHUHr ynapHM anoxuaa €3UIl TOKEHJIApHU
CEeMaHTUK MAabHOCHHH WYKOMUIIUTA 00 Kenaau. TOKeHu3anus MacaJlaCHHH €YUl TOKCHJIApHU
UMIIOCHTA Kypa E3WJIHMIINra acocaH MaTeMaTHK ndoaa KYpHHUIINTA KeITHPaMU3 Ba KyWHJaru

Genrmnanuiapan  kuputamns. W ={A,B,...,Z,a,b,..,z’,"}, ¥ - ¥ r1ymam
DJIEMEHTJIAPU TOMOHMJIAH XOCHJI KHJIMHTaH YeKIW Y3YHJIMKIaru Oapua carpiapiaH uoopar
TYII1aM, Csp- mpo0en Oenrucu, qu —Kymma cy3(«cy3 mpoben cy3» maknmuaa), W, — KHCKapTMa
cy3(abbpeBuarypa)

qu = W:qs + Csp + Wgs’ (2),

w,=¥", @

! " ! "
By epma, W, W s — mycraxmn Mabrora sra 6ymran cy3(macanan, W - hurmat, W, -

qilmoq ), Oy mKkaia KMCM SHTHM JTyFaBUH MabHOHU U(oanaiu.
3. Eunaum metoau. (1), (2) maremaTk udoaa KypuHHUIINIA TACBUPIAHTaH TOKSHIAPHU

MaTH/IaH a)KpaTHO OJIMII yUyH YEKJIM aBTOMAT OPKaIl TaCBUpPJIaiMus3. qu - TypAaru 2 ta Kyuma

cy3 (“hurmat topmoq™ Ba “hurmat qilmoq” cy3mapu Muconnaa) yayH 4eKJd aBTOMAaT KyWHaaru
KYpHUHHUILTA 3ra OyIaau.

by l-pacmpma kenTupuiran 4ekjad aBTOMAaT 5 Ta YeKIW XoJaTiapAaH ubopat Oyiaub
ylnapaaH (3,04 HaTHKaBUM XoNaTiap, ymly xolaTiap/ia YeKJIM aBTOMAT KeNraH cy3 Kylima cy3
ne6 xucobmaiiam. Yekiawm aBTOMATHU JdacTypiaml Tuiuaa udonanam ydyH yHH Tompson
KOouJacura acocaH Kyiuaaru perysip ucdoma KYpHUHUIINTA KEeNTUPAMU3:

([Hh]urmat) \ s(qil | top) moq.

qil

41

[Hhlurmat m Csp
N

top
1-paCM. qu - Typaaru 2Ta KS’/I_I_IMa CS'/3 YYYH YCKJIM aBTOMAT

(2) matematuk udoga KYpHUHUIIMIA TaCBUpPJAHTaH TOKEHJAp y4yH XaM Iy TapTudna
YeKJIM aBTOMAT KYPUHUIINA TAaCBUPIIaHAAN Ba Peryisp udomara KenTupuiagu[S].
MarHaH TOKEHJapHH aXpaTuO ONMUII YUyH MPOAYKIMOH KOWJajap acocuaaru Ouimmiiap
Oa3zacuHM makKaHTupamMu3. [IpoayKIUsTHUHT YMyMUN KYPUHUIIIH:
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http://www.uz/

I=<Q;P;A—B;N>
I — TIpoxyxims vHomu; Q — KymaHumaquran CoXaH! XapakTepIoBUH dIEMEHT;
SAnpo mapTu npoaykuus aapocuia A MaBKyAJIUTMHU €KUM POCTIUIMHU TEKIIUPUII MYMKHH

Oynran (3apyp) xoJaTiapuu Oenrunaiau. Aapo (A - B) Oy IPOIYKUUSHUHT aCOCUI KUCMHU.
Snpo kyhumaru mraknra sra: "Arap A Oyica, yana B" Oy epna A Ba B xap xun kuiimarra sra
oYy MymkuH. P - Oy mapT npoayKiys SApOcH yUyH MIAPTHU KYIUIAIIHE aHUKJIAMIH. N
- IPOJYKIMS siApO OakapuiraniaH cyHT OakapuiiaJuraH xapakar.

ToxeHuzanus ydyH nIpoAyKuus Kyduaaruya aHukj1anaau (2-xaasan):

2-xanBait. [IpoayKuus sneMeHTIapuHUHT TaBcudu

I ToxeHuzamnus
Q MartHan X0CUJT KUJIMHTaH OUrpaMM KYpUHUIIUAArd pyixar
P burpamm Tokennapuu (Macanan, «har yerday») 1 Ba 2 3neMEHTUHUHT 0-

WHICKCUHUHT KOHKaTeHaruscH (spHU «hy») Ommumiiap 6a3acuiard TYIiaMm HOMH
OWJIaH TEKIIMPHIAAN SHHU yIIOY TYIIIAaM MaBKyIMH?

A — B | Arap “Kouna(«har yerday), ynna cy3 MapkepoBKa KMIMHCHH;

N Kymma cy3 nyrarra KyImuicHH.

Ymby muconga «hy» Homiu Tymiamaa 3 Ta Kouga MaBxkyn OYnub, KUpUTUiIran cysra 3 ta
Kouga OupMa-oup Kymranunaau. Lukn kupuTuiran cysra Oapya Kouaanap KyJIJIaHHITaHaa KU
Oupop-O0Hp Kouaa pocT KuMaT Kaitapragaa Tyxraiau(3-xaasan);

3-xanBan. Kymuima cysnap yayH ounumiap 6a3acy UIIUTAI TAMORUIH

Makcuman Nuram xotupa Tymiam | Tynmnamauar auzonn | Kynnanunaauran
uTepanus (Kuputunras cy3) Kouganapu Koujaa
COHH
3 har yerda hy Q16, Q18, Q33 16

K¥ymma cy3napHu axpaTu® OJMUII MPOAYLMOH KOHMJAlap acoCHJAru ajirOpUTMHHUHT
TYXTaTHUII ME30HJapu - Oy HU30JIM KOMJAHUHT UYKIUTH €KUM KOMJa pocT KUiMar Kailtaprania
amanra ommpwiagn. Q16 —(?:har)\s(?:yoqlyer)(?:[a-z]+)?, Q18 — (?:har)\s(?:yili), Q33 —
(?:hamma)\s(?:yoq|yer|zamon|joy|vaqt)(?:[a-z]+)?.

4. Xyaoca. Ym0y TagkKuKOT HIIUAa Y30€K THJIMIArd MAaTHAAH TOKEHJApJaH THJI
XYCYCUSATH/IaH KeNMuO YMKraH XoJja aXpaTHO OJHII yYyH HMPOAYKIHMOH KOHAajap acOCHAAru
Oounmumiiap 6a3acu UNLIa0 YMKWIrad. bunnmnap 6a3acMHUHT Xap OUp KOMJIaCH YEKJIM aBTOMatiIap
ubopar. TagkukoTa TPOIYKIIMOH KOMJAAp acocuja KOMIIbIOTEp JIMHTBUCTHKACUHU €UMII YIYH
IPOAYKIMOH KOMJIaJIap acocuaa oumumiiap 6a3acMHU MIAKJUITAHTHPUII yCylu 0aéH KWIMHTaH.
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XAAP BA3UC ®YHKIUHUAJTAP CUCTEMACHUHHU KYPUII

HoparumoB Canxapoex CanuxaHOBHY
AHIMKOH MAIIMHACO3JIMK HHCTUTYTH, TAsIHY JOKTOPAHT

Annomayun. Ywby maxonraoa cucHaniapea pakamiu uuiios bepuuioa KyLIaHUulaoueam
opmoeounan Xaap 6azuc @pynkyuscu kypud yuxunean. Kupysuu gutimamnap conu N=8 ma oynean
xon yuyH Oynax-yzeapmac Xaap 6asuc @yukyusnap cucmemacu xypunean. Kypunean Xaap
DYHKYUsIAp cucmemMacurune spaghue KeimupuieaH.

Kanum cy3nap: Cucnannapea paxamau uuinos 6epuwi, Xaap ¢hynxyus, 6asuc ynkyus,
OpPMO2OHA PYHKYUSL.

Annomauyun. B smoii cmamve paccmompensvl Opmo20HaibHaa bazucHas gyuxkyus Xaapa
KOMOpasi UCNOb3yemMdas 6 Yu@posol obpabomke cucHanos. /s cuyyas, Ko20a KOJIUHECTEO
omcuémos ¢ynkyuu N = 8, nocmpoena cucmema KyCOYHO-HOCMOAHHUbLE OA3UCHBIX (DYHKYULL
Xaapa. Ilpuseden epagux nocmpoennoii cucmemul pyukyuil Xaapa.

Knrouesvie cnosa: yugposas oopabomka cuenanos, pynkyus Xaapa, b6asucnas @ynkyus,
OPMOCOHANIbHAS (DYHKYUSL.

Annotation. This article discusses the Haar orthogonal basis function which is used in
digital signal processing. For the case when the number of readings of the function isN = 8, a
system of piecewise constant Haar basis functions is constructed. A graph of the constructed
system of Haar functions is given.

Keywords: digital signal processing, Haar function, basis function, orthogonal function.

Curnamapra pakamiId UITOB O€pHIll MyaMMOJIapUHH XaJl STUILA XaKUKUH COHIap YKuIa
AQHUKJIAHTaH Y3JIYKCH3 opToroHan Xaap 0Oasuc (yHKuusuiapu KeHr kyyutanunaau [1]. Xaap
byHKImscH UKKUIUK-pannonan N=2°, p=1, 2, ... Tenr opanukiapra 6ymunaran [0,1) opanukia
y3rapmac kuitmatnap Owinan anukiaHaau [1]. Hopmammamran Xaap ¢ynkuwmsacu [1,2] kym
kuiiMatin pyHkuusnapaananp. LyHUHr yayH amanuil Macananapjia CreKTpajil WIUIOB OepHIl
y4yH HOpMayiammMarad Xaap GyHkuusuiapu Kynaipok 0ynu6, ynmap 1, -1, 0 xuitmarnapra sra
6ynamu. bynnait QyHKUMSHUHT aHATUTUK KYPUHUIIN KyHuaard udoaana KeITUPUITaH:

hary(x) =1;
m 2m+1
1, —<x<
2p 2p+1
2m+1 m+1

har,(x) =har(p,m,x) =< -1,

ot XS €
0, 6owrxa xomapoa X €[0,1)

Oy epna p — rypyx Homepu, 0< p <k, k=109, N ; m-rypyxnaru ¢pynkuus Homepu 0<m<2”;

N-yukust Homepu, n=2° +m
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(1) dynkmous Vy3rapyBuaH KuHMaTiaud Xapkrepra odra Oynmb, OupuHYM TypAaru
Y3WIHIUIAPHUHT HYKHA HyKTallapuaa YHTIaH Y3IyKCu3 1e0 ONMHAIH.

N =8 6ynran xon yayn Xaap QyHKIHsIAp CHCTEMACHHH KYPHUIIHA KYpUO YMKaAMH3:
N =8pna k=109,8=3, p=012; m=012,34,5,6,7 6ynanu

1, 0£x<i 0, OSX<§
har; (x) = har(0,0,x) = 2 3 47
-1, —<x<1 har, (x) =har(2,3,Xx) =<1, —<Xx<-—
2 7(X) (2.3,%) 2 3
1 1 ! < 1
1, O0<x<-— —,g_x<
4
1 1
har,(x) =har(1,0,x) =<—-1, = <x<—
4 2
0, 1£x<1
2
0, 0§x<£
2
1 3
har;(x) =har(1,1,x) =91, —<Xx<-—
2 4
—L-§£x<1
4
1, 0£x<l
8
1 1
har,(x) =har(2,0,x) =4—-1, =< X<—
8 4
0, 1SX<1
4
0, 0£x<1
4
1, 1Sx<§
har,(x) =har(2Lx)=1 2 8
3 1
-1 —<x<—
8 2
0, l§x<1
2
0, O£x<l
2
1, l£x<§
harg(x) = har(2,2,x) = 2 8
5 3
-1, —<X<—
8 4
0, §3x<1
4
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Kypunran Xaap ¢pyHKkumsuiap cucteMacHHUHT Tpaduru Kyiuaara 1-pacmaa
udoganaHraH.

harU har1 har2 har3

0 025 05 075 1 0 025 05 075 1 0 025 05 075 1 0 025 05 075 1

har4 har5 har6 har?

-1 y . . . -1 . ' . . -1 . . , . -1 . . . '
0 025 05 075 1 0 025 05 075 1 0 025 05 075 1 0 025 05 075 1

1-Pacm. N=8 na Xaap pyHkumsiiap cucreMaCMHHHI rpaguru
By 6ymak-y3rapmac Xaap GyHKIUsIap cucreMacu QyHKIUATA TYPTOypUYaKIap MIaKIuIa
SAKWHJIAIIUIIUHA TabMUHIIANUIN.
doiinaaHuiIran agaduéraap
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2. Axwmen H., Pao K. Optoronansubie npeoOpa3oBanusi mpu 006padboTke nudpoBbIX
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HUIILIAB YUAKAPUII KOPXOHAJIAPUJIA KYJIJTAHUJIAJIATAH CAHOAT
POBOTJIAPH

PaxmonoB Xycan ToxueBuu
T.p.¢.1.(PhD) B.6.1011. 916844973 Kykon AN
CumankoB Pacymxon Ykramosnu
T.p.H (PhD)TATY Kykon ¢punauanu karra yK

Annomayun: HMwnab yuxapuws Kopxonaniapuoa caroam pooomuoar @Gouoanranuuload
dacmyp époamuoa OOWKAPUWIHU, MAXCYIOm MAuépiaul HcapaéHuoa acocuti MmMexHoI02UK
JoHcapaénnap (Oemannapuu tueuwd, 6ysaul, natueaHoIawl, Ha3opam KUiuul 6a YI4auniap) Hu xamoda
époamuu onepayusanap (3a20MOBKAHU CMAHOKKA YPHAMUW, MANuép MaxcylomHu CMAaHOKOAH
oUW, 0emaniiapHy opmuul, mawuui 8a OOWKANAP)HU UHCOH2A YXUIAO A8MOMAMUK pasuuiod
badxcapuws 60cKudIAPUHY OUTUWL MANad XaKuoa MAvIYMOMLAP KeIMUpuieaH.

Annomauusn: Ilpoepammnoe ynpagieHue UCHOIb308AHUEM NPOMBIULIEHHLIX POOOMOE HA
npou3so0cmee, OCHOGHbIE MeXHOI02uYecKue onepayuu (cOopka, noKpacka, ceapka, npoeepka u
usmepeHue oemaretl) U CROMO2amebHble onepayuu (YCmaHo8Ka 3a20moseKy Ha CMAHOK, CHAmue
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20M0B020 U30enUsi CO CMAHKA, NO2PY3KA, MPAHCNOPMUPOBKA U Opyaue) OOJIICHbL 3HAMb WAll,
Komopble 4ejl06eK 00J12ICeH BbINOJIHAMb ABMOMAMUYECKU.

Annotation: Software control of the use of industrial robots in manufacturing, basic
technological operations (assembly, painting, welding, inspection and measurement of parts) and
ancillary operations (installation of the workpiece on the machine, removal of the finished product
from the machine, loading, transportation and others) are required to know the steps to perform
automatically as a human being.

Xo3upru mnaitaa poOOTIapHU TEXHHUK Japa’kaCUHU PUBOMIAHTHUPHUII >KaJalljlaliran
cypraTinap OwnaH om0 OopunMokna. PoGoTmapHu Kypuinl mnporpamMmacd OYIYHTH KyHaa
pOOOTH3ATHMSIIAIIHK SPTAaHTU KYHUHH MyBaQdakkuaTiu OYauimura 3aMUH SpaTMOKZA.
Numnab yukapum poOoTiaapu KejlakaruHu UMUK paHTacTUKA MO3UTLHICU aCOCH I IMAC,
0aJIKM KOHKpPET MJIMHUN TaxJHJI Ba MPOTHO3JIAMITHPHUII aCOCHIA aMajra OmHUpuiIaan Oy SHT
MYXHUM, Macajia Japaxacuaa puBoXKiIaHuO Oopaau:

Jeramnapuu Wy, OYsil, naiBaH/Iall, Ha30paT KUIIUII, Ya4anuiap, JeKTPOMEXaHUK,
TUAPABINK, MHEBMAaTHK, KOMOMHAIMs Ba OOIlIKajgap caHoaT poOOTH — Jactyp Epaamuaa
Oomkapuiaguraln KypuiMa Oynub, MaxcynoT Tai€pnamn xkapaéHuga acoCUil TEXHOJIOTHK
onepanusuiap (IeTalapHy HUFUI, Oy, MaiBaH 1Al Ha30paT KUIUII Ba Y4aluiap) HU XaMaa
épraMuu omepanusuiap (3aroTOBKaHW CTAHOKKA YPHATHUII, Tal€p MaxCyJOTHH CTAaHOKJIAH OJIMIL,
JeTalUIapHU OPTHIL, TAIIHUII Ba OOIIKanap) HU MHCOHTA YX11ad aBTOMATUK paBHILa Oakapaau.
Canoat po60oTH unUIA0 YMKapulUiap/ia UHCOHHU OFHUp, 3€pUKApNIH, Xa€TU Y4yH xaduu OynraH
UIUIApJIaH 030]1 KWJIUIIra UMKOH Oepanu CaHoar poOOTH XaMMacu MaHUTYJSTop (KyJ) IaH Ba
OolLIKapHIll OpraHuJiaH Ty3WiaraH. MaHUMyNnSITOp/Aa WIIYM OpraH YpHATWINO, y JAETaJHU OJu0
YpHaTUII Y4yH MYJDKaJUIaHraH Oyin0 KaMpOBYM OpraH XMCOOJaHaaH.

Arapna canoat poOOTH maiiBaHjyIamI, OV, WMFUAII KaOM TEXHOJIOTHK OIepalysiiapHu
Oaxkapca, yHra Maxcyc KaJjakjiap UIIUM oprad cudaTtuia YpHaTuiaam.

Canoat poOoTinapuHuu 3 Typra a)xpaTuil MyMKHH:

1) onam — onepaTop Goukapaaurad podoriap:

2) KaTpuil AacTyp OuiaH UILIaiiaurad podboTiap:

3) ozlaM MIITUPOKHUCH3 Y3 aKkyIi” OUJIaH UIIaiiurad CyHbUI HHTENEKTIIN poOoTiIap

Karpuit mactyp OumnaH unuiaiiauran poOoTiap aHWUK OWp WIIHHM, MacajdaH CTaHOKKa
3aroTOBKaHW YpHATHUII Ba WUUIOB OepuwiraH JETaJHU CTAHOKAAH KaWTHO OJUII HILIApUHU
OepwiraH MabIyM KaThui OyHlpyK (KoMaHza) acocuaa Oakapamu. Arapja cTaHokrada mMacoda
y3rapran xonijga JacTypHHM XaMm ¥3rapTHpuO poOOTHHM Kaiita yprarumn 3apyp Oymagu. Canoar
pobotu “omam — omepaTopiau’ Typuaa poOOT MaHUMYJIATOP OOIIKapaJuraH KOMaHAaJTapHH
oreparopfaH onaaud. Arapia poOOT OwiaH —omepatop ypracuaa MeXaHWK — y3aTHII
MeXaHU3MIIapHaH (GoiaamaHuica, y X0i1a Xap Xul puvariap, celICHHiap €paaMuaa KoMaHa
orepaTopAaH MaHUITYJSATOpra y3aTuilaiu.

Arapna OumoxuMuK poOotiap Oyica, poOOT MaHUMYJISATOPH KOMAaHJAIapHU HHCOHAAH
YHHUHT OHOoTOKIapu €paamuaa onaau. CyHbUN HHTENEKTIN pOOOTIap TEXHUK KYPHUII Ba SUIUTHIL
kabu ce3rup KypwiManap (gatdukiap) OujaH TabMUHJIAHTaH. YJIApHU aalTUB PoOOTIAp XaMm
nelunany, SbHU TAIllKM MYXUT Y3TapHIIMHM XUCOOTa OJiraH XoJjja poOOT UIIK OOIIKapUIIay.
PobGotnapuunr Oy rypyxu 3XMmap Ounan ynapHu Oomkapuiia KeHr ¢ongananunaau. Muouabd
YHKApUIIAA KaThUH JacTyp OnnaH OOMKapuiaaural caHoaT poOOTIapy KeHT KYJUTaHWIMOK/IA. by
poboTIap MaHUMYNIATOpAaH, OOIIKAPUII TH3MMMIAH, CE3THp JJIEMEHTIapJaH, Xapakar
IOpUTMAJIapy Ba BOCHTAJIApAaH TamKuia TornraH. CaHoaT poOOTH HUIIYM OYIUIHNFHM (30HACcH) €0
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YHUHT KYJIM eTajurad ¢azora aituiaau. bynna poOoT mkpoun MEXaHU3MHUHUHI UIIYH OpraHu
1y OYIUIMKHUHT Xap KaHAai HyKTacura Ky4uil HIMKOHHUTA 3ra OYIIUIIN Kepak.

MaHunyaSTOPHUHI MINYM OpraHu (KamMparud €KM KajulaKk) MII 30Hacuja Ky4MIl
KOOpJMHATAJJapUHUHT TypUra Kypa Kyiujaaruda oyiauHaau:

1. lekapT-Ty¥pu Oypyakiyu KOOpAWHATA TU3UMHJIA UIIUTAHAUTaH poOOTIap;

2. llunuHApUK KOOpAUMHATA TU3UMHUA HILTAliiurad poboTiap;

3. Aililanma HIapHUPIA KOOpJMHATa (chepux) TU3UMUA WAl IUTraH
poboTnap;

4. Kyn 3BeHosnn mexaHusmin podotaap. CaHoar poOOTH MaHHUITYJIATOPU MIIYU OpraHJIApUHUHT
Ky4dulllM y4yH TYpJIA IOpUTManap KyJ/UIaHWIAagu. Yiapra d3JEKTpOMEXaHWK, THIPAaBIMK Ba
MHEBMATUK EKU yIApHUHT KOMOMHAIMSATIAPUAAH Ty3HITaH I0pUTMAIAp KUPaIu. DIEKTPOMEXaHUK
IOpUTMAJIap Typura ys3rapyByaH TOKJa HIUIAHAUIAaH KaJaMiIM IEKTPOABUTATEIUIAp KHUPAJU.
VYnapna nmo3unMsiam aHUKIWTH ITHEBMO Ba THUAPO-IOpUTMAajapra HHUcOAaTaH IOKOpU. YIapaaH
doiinananum Kyiaid. KOkopr MOMEHTIN y3rapMac TOK JBUTaTeiapuiaH XaM (GoialaHuIaau.
bynna ¢poTo3nekTpuk Ba MUHAYKTUB AATYUKIIAP KYJJIaHUIIAIH.

I'mppaBnuk ropuTManap KOHCTPYKTHB JKMXaTJaH aH4ya COJJA, XapakaTilaHyBud
KUCMJIADUHUHI COHM KaM Ba KaTTa IOKJIAHMIUIApHU Oakapulira MyJDKaJUIaHTaH XamJia KaTTa
TE3NIMKAA WIUIAlau. Yiapjaa 5SJIEKTPOTHAPABIUK —CEpBOKIaHAAIapAaH  QoiganaHuIagm.
[THeBMaTHK rOpUTMajap acocaH LMKIUIM MIUIApHU Oakapulilira MyJDKajulaHraH poOoTiapia
Kyutanwiaan. JKymiazaH CTaHOKJIApPHM IOKJIAIra MYJDKAJUIAHTAH MOUIAP XaM  WUFWLI
onepanusuIapura Kupaau.

Xynoca kwiuO aiftranna wumad 4YMKApUIl KOpXOHAlapujaa caHoar poOOTHAAH
¢olinananumaa factyp €pramuaa OOUIKapUIIHA MyKaMMall Yprasuica, TeXHOJOTHK Kapa€Hiap
TYFpUCHAA TYIUK MabIyMOTra sra OyauHca Makcaara MyBoduk 0ynanu.

Anaduérnap pyuxaru
1. Hazapos X.H. Po6ororexnuka acocnapu. TATY., Tomxkent:, 2005i1 , 104 6.
2. PoGororexnuka. FO.I'. Auapeanos u ap. -,M.: Mammnoctpoenue. 1984 r.
3. PobGoToToTexHnueckue ciicteM u komruiekcu: yueonue nocooue X.H.Hazapos.; TIT'TY
Tamkent. 2004 1,101 cTp.

KOMITIOTEPJIA TEOMETPHUK SICAIILJIAP BA AUJTAHAHHU TEHT BYJIAKJAPT A
BYJIUII TAPTUBHA

X. PaxmonoB, A. byraes, Kykon 1IN

Maxkonaoa romniomepoa ceomempux scawiiap 8a alaHaAIapHU meHe oyiaxiapaa 6yauu
mapmuou Epumunea.

B Oannoti cmamve komnvlomep onucviéaem ceomempuyecKue nocmpoeHus U nopsaoox
Oellenusl Kpy208 Ha pagHvle 4acmu.

In the article he computer describes geometric constructions and the order of dividing
circles into equal parts.

Kanum cyznap : AemoKAJ[, mooden, uuszma, ainana, 6yraxnap, Kynoypuax, mymawima,
paouyc, auUcm, Yon Smun, YU3UK, ye2apa, Myl10Kam ouHa, K003, Napamempiap, cpanuysl, SKpam,
pamka, aucm, mMacumao, nedamu, NpoCMOmp, Kecmd, OypuaK, wimpux, 4u3uk UY2OHIULUHU,
8eKmMopu wipugpmaap, mexcm, yauam Kyuunl, YUUKIU 6a napaiien pamep, éu y3yuiuu, paouyc,
ouamemp, Kytum (0onyck) yauamiapu
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Kniouesvie cnosa: AUtOCAD, modens, uepmedic, OKPYI’CHOCMb, KYCKU, MHO20Y20bHUK,
coeoduHeHue, paouyc, CHUCOK, neuams, JUHUsS, SPaHuya, ouanoe, oymaea, napamempsl, epanumol,
9KpaH, pamka, CHUcCok, Macmmad nedamos, 6”(), ceyenue, yeoi , mmpux-xod, moJiiyyura JTUHUU,
BEKMOPHbBIE WPUDMbI, MeKCm, pazmep, pamep IUHUU U NaApaiieny, OauHa Oyeu, paouyc,
ouamemp, pazpeuieHue (0onyck)

Keywords: AutoCAD, model, drawing, circle, pieces, polygon, connection, radius, list, print,
line, border, dialog, paper, parameters, granites, screen, frame, list, scale, seal, view, cross
section , angle, barcode, line thickness, vector fonts, text, dimension, line and parallel size, arc
length, radius, diameter, resolution (tolerance)

Xo3upru  BakTHAa Y4  YI4aMiId  KOMITIOTEpJIM  MOJCUIAIITHPHUII  BOCHTAIAPH
dolinananyBYMIapHUHT 3bTHOOpHIA OymasnTu Ba Oy Tacomuduit smac anbarra. Ymapnax
GoianaHuil  KOHCTPYKTOPJIMK-JTOMUXANAl HMIUIAPUHUHT CUPATIH  OaKapuiIUIIK  XaMza
¢olinananyBynra Un3MaiapHu Te3, CU(paTIv, FOKOPH aHUKJIMKAA Oakapull Ba KOFO3Ta YHKAPHIII
UMKOHUHH Oepau.

Kylinia kenTupuirad maxkuIapHy sicall KeTMa-KeTIUTHHH KeITUPAMHU3.

by makmnapau xap Oup ¢oliganaHyBuu y3ura MabKyn OynraH
ycymiapaas ¢oigananud 9u3ub oI MyMKHH.
1-pacMaaru MIakJIHM YU3UII KETMa-KETIUTH:

a) @ KpyT (ailnana) yu3ui Tyrmacu 60cuinno SKpaHaa CHYKOHYa OusiaH Gupop
HyKTa (aii;lana Mapkasu)ra OOCHIaIn.

0) KnaBuarypanan aiilaHaHuHr paguycu KupuTwimbO (Macanan 50 pakammu)
DHTep OocwmiTad dKpaH/Ia aijiaHa pacMu XOCHII Oymanau (2—pacwm, a);

B) Q- MHOTOYTOJHHUK (KYrOypuak) TyrMacu TaHJIaHaJu Ba cyposra 3 pakamu €3u0 DHTEp
Oocuiray, cHUKoH4a OWJIaH aiijlaHara SIKMHJIAIICAK, YHUHT MapKa3suHU OWIAMpYBUM + OGenrucu
naiino Oymamu (2—pacwm, 0). llly Genrura skuamamradnga lleHtp €3yBu uymkkad (2—pacm, B)
CHUYKOHYAHUHT YaIl TyrMacu 0OCHIa Iu;

a) b) v)

2-pacm

r) CMYKOHYaHUHT YHT TyrMacu OOocuiuO yYakKypyB MeHIOcHJaH BrucaHHBIM (MYKM YM3HIITaH)
OaHIM TaHJIaHAJW,

1) CruukoH4a OWJIaH aliJlaHAHWHT FOKOPH KUCMHU (KBAIPAHT) KypcaTUiIaau

(2-pacm,) );
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r) rpuxmam yayH o TyrmMa 6ocunagu. Yukkan mysnokat oiHacuHUHT OOpasen OyauMuaaH
AHCUW37 tannanu6, DHTEep OoCcwianu Ba aiijaHa OwiaH yuyOypuak OpajuFUIard MalJOHJIap
KeTMa-KeT Kypcatunaau. Mkku mapta DHTep 60cminb uil tyratuianu (2—pacw, n).

By un3zmanu Gomika ycysn Ominan XaM KypHIll MyMKHH (3-pacum).
a) Alinana ynsuiray, Pucopanust MeHrocuHHUHT Touka 6anaunaru [logenuts OyipyFu TaHIaHAIH.
CuukoHuYa OwJiaH aiaHa 4yepTwirad Oynakiam coHM 3 pakamu &3min0, DHTep Oocwiamu. by
OWJIaH ailJlaHaHUHT y4 €pUra HyKTa OelrucH KyWuiau.
6) ®opmar MeHIOCMHUHT OTpa)keHus! ToueK OaHIUAaH HYKTa y4yH OMpOp KYpUHUII TaHJIaHAIH.
Kylinnran HyKrajap 3Kpasja KypUHMIL TaHJIAHTaH KYPUHUILIHU OJIAJIN.

B) 4 TyrMacu TaHJaHUO, aillaHa yCTUAAru HyKTaJlapHU KeTMa-KeT YepTHII OMJIaH yduTa KecMa
YU3WIIAIN.

3-pacm

r) YusmanuHr Oapuacu Oenrwmianu® O noBepHyT (Oypair) Tyrmacu Oocuiiaau Ba ailiaHa
MapKa3ura CHYKOHYaHHMHI Yall TyrMacuHM 4epTHo, -30 pakamu €310 DuTtep 60cmianu. by Ounan
uy3Ma coaT crpenracu Oyitnda 30° ra 6ypunamm.

Xynoca kunu6 aitranna AutoCAD épnamuzia reoMeTpHK sicalluiap Ba aijaHaJapHU TEHT
Oynaknmapra Oynaum TapTuOnapu Ba OaxapwinmM Xamja (oiinanaHyBuura ym3majgapHU Tes,
cudaTiy, IOKOPH aHUKJIMK/1a Oa)KapHIll Ba KOFO3ra YMKAapHIll HMKOHUHU Oepanu.

doiitanmiran agaouéraap:
1. M.Apunos, A.Xaiinapos : MapopmaTrka acocnapu.
2. A.Catropos : Ma(popMmaTHKa Ba aXO0pPOT TEXHOJIOTHSIIAPH.
3. T.X.Xonmaros, H.W.Taiinokos, Y.A.Ha3zapos: NnpopmaTrka Ba XxucoOaml TeXHUKACH

4. KynnazapoB b.b. N6parumor X.M. Unszmadymink Ba KOMITIOTEp Tpadukacu acociapu
(YkyB kymnanma). Camapkanm, 2006 if. - 256 Ger.

PEDAGOGIKA OLIY O'QUV YURTINING ELEKTRON TA'LIM MAKONIDA
KOMMUNIKATSIYA TEXNOLOGIYALARINI O'QITISHNING TEXNOLOGIK
XUSUSIYATLARI.

Turg unov Muhammadaziz Bahtiyorjon o'g’li
Andijon davlat universiteti.

Maqolada pedagogika universitetining elektron ta'lim maydonining kommunikativ
xususiyatlariga  asoslangan  bo'lajak  informatika  o'gituvchilariga  kommunikatsiya
texnologiyalarini o'rgatish metodikasi bayon gilingan.

Kalit sozlar: elektron ta'lim, elektron ta'lim maydoni, kommunikativ kompetentsiy,
informatika  o'gituvchilari, axborot texnologiyalari, kommunikatsiya texnologiyalari,
kommunikator.

Cmamus nocesawena pazpabomre Memoouxu 00yueHusi KOMMYHUKAYUOHHBIM MEXHOI02UAM 0Y0yuux
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yqumeﬂeﬁ unqbopmamuke HA OCHOBE KOMMYHUKAMUBHbLX C60UCNE INEKMPOHHOCO 06pa306ameﬂbnoeo
npocmpancmea neoazo2uyecKo2o 6)y3d.

Kniouegvle cnosa: snexmponnoe  oOyuenue,  2IeKMPOHHOE  00PA308aAMeENbHOE
npocmpancmed, KOMMYHUKaAmMueHast KOMNnemeHmHoCms, yuumeii unqbopmamuku,
qubOpMaI/;I/lOHHble mexnoiocuu, KOMMYHUKAMUBHbLE MEXHO/I02UU, KOMMYHRUKAMOPp.

The article is devoted to the development of a methodology for teaching communication
technologies to future teachers of informatics based on the communicative properties of the
electronic educational space of a pedagogical university.

Key words: e-learning, electronic educational space, communicative competence,
computer science teachers, information technologies, communication technologies,
communicator.

Oliy pedagogik ta'limni axborotlashtirish ta'lim mazmuni, usullari, vositalari va shakllari,
pedagogik texnologiyalar va informatika o'gitish usullari bilan qurollandi- pedagogik o'zaro
ta'sirning tabiatida sezilarli o'zgarishlar yuz berdi: pedagogika universitetining maydoni o'quv
jarayoni elektron ta'lim tizimida amalga oshirila boshladi.

Bo'lajak mutaxassislarda axborot-kommunikatsiya texnologiyalarini  o'zlashtirish
darajasini tavsiflovchi kommunikativ kompetentsiyani shakllantirish va rivojlantirish fagat oliy
kasbiy ta'lim doirasida amalga oshirilishi yetarli emas - uning asoslari umumiy ta'lim tizimida
go'yilishi kerak.( maktabda). Boshqacha aytganda, umumta’lim va kasb-hunar ta’limi
muassasalarining o‘quv jarayonida kommunikatsiya texnologiyalaridan foydalanish samaradorligi
bevosita informatika fani o‘qituvchilarining kommunikativ kompitentsiyasiga bog‘liq.

Tan olishimiz kerakki, oliy ta'lim muassasalarining informatika o'gituvchilari pedagogik
muammolarni hal gilishda kompyuter vositachiligidagi aloga vositalaridan foydalana olmaydilar -
ya'ni informatika o'gituvchilarining kommunikativ kompetentsiyalari darajasi. axborot
texnologiyalari va kommunikatsiya texnologiyalari imkoniyatlariga to'la mos kelmaydi.

Shu bilan birga, pedagogika oliy o‘quv yurtining elektron ta’lim makonida bo‘lajak
informatika o‘qituvchilarini kommunikatsiya texnologiyalari bo‘yicha tayyorlash jarayonida
ularning kommunikativ kompetensiyasini shakllantirish muammolari yetarlicha o‘rganilmagan.
Bu pedagogika universitetining elektron ta'lim maydonida bo'lajak informatika o'gituvchilariga
kommunikatsiya texnologiyalarini o'gitish metodikasini ishlab chigishga bag'ishlangan
tadgigotimizning dolzarbligini anglatadi.

Tadqiqotning asosi shundan iboratki, bo‘lajak informatika o‘qituvchilariga
kommunikatsiya texnologiyalarini o‘rgatish metodikasi pedagogika oliy o‘quv yurtining elektron
ta’lim makonida informatika fanlari bo‘yicha o‘qitishni tashkil etishda quyidagi shartlar bajarilgan
taqdirda samarali bo‘lishi mumkin.

- kompyuter vositachiligidagi alogani amalga oshirishda "birdan birga™, "birdan ko'pga”

va "ko'pdan ko'p" elektron ta'lim pecypcalarni ishlab chigish va ishlatish;

- 0'quv pecypcning modulli tuzilishi va interaktivligi;

- ta’limning vizual, amaliy va loyihaviy usullaridan, individual va guruhli o‘qitish

shakllaridan foydalanish;

- O'gituvchi va talabalar o'rtasidagi o'zaro alogani tashkil gilish uchun elektron ta'lim

vositalaridan foydalanish.
Muammoni hal gilish va ko'zlangan magsadga erishish uchun quyidagi vazifalar
belgilab olish zarur;

1. Pedagogika oliy o‘quv yurtining elektron ta’lim maydonida aloga va komunikasion
texnologiyalarini o‘qitish metodikasining konseptual asoslarini aniqlash.
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2.Pedagogika oliy o‘quv yurtining elektron ta’lim maydonida kommunikatsiya
texnologiyalarini o‘qitishdagi ta’lim o‘zaro ta’sirini tashkil etish uchun kompyuter yordamida
aloga vositalarini tanlashni asoslash.

3. Pedagogika oliy o‘quv yurtining elektron ta’lim maydonida kommunikatsiya
texnologiyalarini o‘qitish metodikasining didaktik asoslarini aniglash.

4. Pedagogika oliy o'quv yurtining elektron ta'lim maydonida kommunikatsiya
texnologiyalarini o'gitish uchun o'quv pecypcning kommunikativ xususiyatlarini tavsiflash.

5. Pedagogika oliy o‘quv yurtining elektron ta’lim maydonining aloga imkoniyatlariga
amaliy e’tibor qaratgan holda kommunikatsiya texnologiyalarini o‘qitish metodikasini ishlab
chigish va uni eksperimental tekshirishni amalga oshirish.

Elektron ta’lim tizimida bo‘lajak informatika o‘qituvchilariga kommunikatsiya
texnologiyalarini o‘rgatish bo‘yicha kompyuter vositachiligidagi pedagogik muloqot modeli
tavsiflanadi (kommunikatorlar, metodik interfeys va kommunikatorlar asoslari aniglangan).
Kommunikatorlar deganda axborot resurslari bilan o‘zaro alogada bo‘lish uchun aloga
texnologiyalari vositalaridan foydalanadigan ta’lim jarayonining subyektlari tushuniladi.

Uslubiy interfeys kontentni boshqarish va o‘quvni boshqarish vositalarini oz ichiga olgan
elektron ta’lim dasturiy ta’minot tizimida aloga vositalari orqali amalga oshiriladi. Kommunikativ
kompetentsiya kommunikantlar o'rtasida axborot almashinuvini (ma'noni uzatish va idrok etish)
amalga oshirish uchun bilim va ko'nikmalar majmuasining mavjudligini anglatadi. Kommunikativ
kompetentsiya tarkibida biz quyidagi tarkibiy gismlarni anigladik:

Asosiy komponent. U umumiy magsadli dasturiy vositalar asosida tuzilgan o‘quv
resurslari yordamida amalga oshiriladigan kompyuter aloqasining o‘quv jarayoniga tatbiq
etilishini tavsiflaydi. Bu izchillik va bilimga to'laligi bilan kommunikantlarning ta'lim
muammolarini  hal gilishda axborot-kommunikatsiya texnologiyalaridan foydalanish
ko'nikmalarini egallashini aks ettiradi.

Maxsus komponent. Elektron ta'lim dasturiy tizimida ishlab chigilgan va qo'llab-
quvvatlanadigan masofaviy kurslar yordamida amalga oshiriladigan kompyuter alogasining o'quv
jarayoniga joriy etilishini tavsiflaydi. U bilimlarning izchilligi va to'ligligini, kommunikantlar
tomonidan o'quv muammolarini hal gilish uchun elektron ta'lim dasturiy ta'minot tizimida ta'limni
boshgarish tizimlari va kontentni boshgarish vositalaridan foydalanish ko'nikmalarini o'z ichiga
oladi.

Kommunikativ kompetentsiya biz tomonidan o'quv va kasbiy faoliyatda kommunikatsiya
texnologiyalaridan foydalanish bo'yicha bilim va ko'nikmalar majmuasi sifatida garaladi. Mulogot
kompetensiyasi tarkibida quyidagi komponentlar ajratiladi;

*Magsadli-motivatsion komponent. Bu axborot-kommunikatsiya texnologiyalari
vositalari bilan ishlash usullarini o'zlashtirish, talabalar - bo'lajak informatika o'qituvchilarining
o'quv va kasbiy faoliyatini rag'batlantirishni tavsiflaydi.

« Tarkib komponenti.( Tarkib komponenti ta'lim mazmuni bo'lib, u o'quvchilarni
boyitadigan g'oyalar, tushunchalar, mulohazalar va gadriyatlar to'plami sifatida tushuniladi.)
Pedagogika oliy o‘quv yurtining elektron ta’lim maydonida kommunikantlarning o‘zaro ta’siri
to‘g‘risidagi kommunikatsiya texnologiyalari vositalari haqidagi bilimlarning izchilligi va
to‘ligligini aks ettiradi.

* Protsessual komponenti. (Protsessual komponent - bu faoliyat mazmuni va turini, uning
texnologiyasini o'ziga xos tanlash).Axborot-kommunikatsiya texnologiyalari vositalari bilan
ishlash usullarini egallash, nazariy bilimlarni amaliyotda qo‘llash.
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O‘qi:[uvchi Ta'lim oluvchi

!

Ta'lim sohasida kommunikatorlar

O'gitish metodikasi Metodik interfeys
Elektron ta'lim | Ta'limni boshqarish
tizimi vositalari
Ta'lim K . Kontentlarni
— a {im kontent bosharish vositalari

1-rasm.Pedagogika universitetining elektron ta'lim maydonida kommunikatsiya
texnologiyalarini o'qitish bo'yicha kompetensiyalarni shakllantirish modeli.

Yugqoridagi rasmda Pedagogika oliy o‘quv yurtining elektron ta’lim maydonida kommunikatsiya
texnologiyalarini o‘qitish bo‘yicha kompetensiyalarni shakllantirish modeli taklif etilgan.
Adabiyotlar ro’yhati
1. JlaBpymmua E.I'., Mouceenko E.B. IlpenogaBanue wuHPOpMATUKH B  BY3e.
http://www.ict.nsc.ru
2. Bbopomauer C.A., U3Bonbckas A.A. Ananrtanus Oyaylnux yqauTenen
UHPOpMATUKK K OOYYEHHIO B 3JIEKTPOHHOE 00pa3oBaTENbHOM MPOCTPAHCTBE Mearo-
rudeckOro By3a // Nudopmaruka u obpazosanume. - 2010. —N.2. — C. 111-112 (0,2 n.n. /0,1
IL.J1.).

MYTAXACCHUC BUJTUMJIAPUHU MABJTYMOTJIAP BA3SACUHU
INAKJAHTHPHII (XOMUJIATIOPJIUK )KAPAEHA MUCOJIMIA)

0.Y. Mannaes, TATY pounent, I'.9.CangoBa, TATY accucrTeHrt.

Annomayun: Maxonaoa XoMunaoopauk dHcapaénuoa nauoo 0yaaouean MyammoaapHu
ONOUHU OnUW YYYH OACMAAOKU KAdamiap Kemma Kemiukiapu uwnab yuxuiou. HvHu
XOMUNAO0OPAUK Hcapaénuoacu 26 mypoasu Kacaulukiap XaKuoa Maviymomiap 6asacu my3suiou.
Xomunaoopaux scapaénuoa I- scaosanoa xenmupuiean 26 ma KacailuKIapHu mypiapu XaKuoda,
Wy COXaHUHZ emyK MYymaxacCUCIapuuuHe OuruMIapu acocuoa ourumiap 6a3acuxu
WAKULTAHMUPUUL YYYH YO KACATUKIAPHU XABHIUNUK 0apaxcaiapu OYiuda CuHGIaumupuiou
xamoa maviyommuap oazacu my3uiou.

Annomayua: B cmamve paspabomana nociedo8amenbHOCMb HAYANLHBIX WA208 Ol
npeoomepaujenus npodiemM, Komopvle MOZYm B03HUKHYMb 80 eépems bepemennocmu. To ecmb
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OvLa coz0ana baza oanuvix 26 6udos sabonesanuii npu bepemennocmu. C yenvio popmuposarus
basvl 3HaHull no suoam 26 3abonesanuti, nepeyucieHHbiXx 8 mabauye 1, npu bepemennocmu, Ha
OCHOBe 3HAHUL BeOYWUX CHeyudalucmos 6 OaHHOU obnacmu, >mu 3abo0resanus OvlLIU
Kaaccupuyuposanvl no ypoSHIAM pUcka u co30anHa 6a3a OAHHbIX.

Annotation: The article developed a sequence of initial steps to prevent problems that may
arise during pregnancy. That is, a database of 26 types of diseases during pregnancy was created.
In order to form a knowledge base on the types of 26 diseases listed in Table 1 during pregnancy,
based on the knowledge of leading experts in this field, these diseases were classified by risk levels
and a database was created.

Xo3upru KyHaa TuUOOMETAA KojlaBepca XamMma coxalapAa eTyK MyTaxacCHUCIapHU
OMJIMMJIAPYHU 3JEKTPOHIAITHPUII SHHUM Ouumiiap 6a3acuHU SpaTHIll 171006a1 MyaMMoJapaH
Ooupu xucobnanaau. TuOOUET MyTaxacCUCIAPUHUHT OWIUMIIAp 0a3aCHHU IIAKIAHTHPUII Y4YH
aBBajaM Oop Iy COXaHUHI €TYK MYTaXxacCUCUJIApUHU aHMK TUOOMET WyHaANIMIIAaru
KaCAJUTMKJIAPHU JaBOJIAlll MyJuiapu YpraHwiaay, yJIapHH Mabilymotriap 0a3acu Ba Koujanap
TYIUIAMU IIAKUIAHTUPUIIAIHA.

WNucon xa€tu naBommuia KaOysl KWIaJuraH HOTYFPU KapOpPJIAPHUHT alpumiiapu y4yH
Hadaxat 31, OaJIKH aBIOAJIApY XaM TOBOH TYJAIIUTa TYFPH KEJIUIITN MyMKHH. ByHiaii xaTonapra
YN KyiMaciuK yayH HUMaJapHU OUIIHII JIO3UM?

Mamxyp actpoduszuk onuM CTUBEH XOKHMHT HMHCOH MYHOCHO TypMyIl Tap3ura isra
OynuIapy Ba OYHUHT yUyH eTapiau THOOUN MIApOUTHUHT OYIIHINY 3apypaTUHU U1y cy3nap OunaH
nudoma 3TraH.

KaxoH COFTMKHU CaKJIalll TAIIKUIOTA MabJIyMOTIapura Kypa, OyTyH AyHE Oyitnua aémiap
XOMUWIQIOPJIMK >Kapa€Huaa acocaH 26 Typnaru kacawmukiap (1- skamBan) ydpamud Ba ymioy
KacaJulauKJiap OJIIM OJIMII y4yH IIu(poKopapra KaTTa UKTUCOAUM Xapa)kaTjap KWIHIIAp JKaH.
Ymby 26 Tta Typaaru xacaumkiaapHuHr 20 tacu Oyiinmda THOOMI Macimaxatiap Kyaa KUMMaT
xuco01aHu0, YpTa X0 MapouTiIu oua aéuiapu 0y THOOMI MacinaxatiapHu onMaiiau. Hatnxana
TYFPUK MalTH/Aa 103 Oepajurad HOXYII XOAMcanap COHU kymaiMoraa. KonaBepca TyFpuKKa XaMm
etn0 6opMail, XOMUIaHUHT HOOY/ OYIuIIura oaud KeaMoK/Ia.

MasbnaymoTiap 0a3aCHHUHT HUUKU CTPYKTYpacH KyHuaa skaJBajiiapaa TallKuil TOMra.

1- xansan. Kasallik_darajalari — 0ynna 2 ta yeryn maexyn: 1- Nomer, 2- Kasallik darajalari.

Nomer | Kasallik darajalari
1 1 — mapaxa (eHrun)
2 2 — napaxa (YpTa)

3 3- napaxa (orup)

2- xansan. Kasallik_turlari — 6ynna 2 ta ycryn maxyma: 1- Nomer, 2- Kasallik turlari.
Kasallik turi

Aca0 TU3MMUHUHT KacCaJUIMKJIapu

K¥3 Ba Kymmmuanap KacauuKIapu

Kynok Ba MacTouJ1 >kapaéHUHUHT KacaNIUKIapH

KoH aitmanui TH3MMUHUHT KacaJUTUKJIaApH

OBKaT Xa3M KHWJIUMII TU3UMHWHUHI KaCaJlJIMKIIapu

XOMUIIAZOPINK, TYFUL, TYFPYKIaH KEMUHTH 1aBp

.\‘.CT’SJ".bF'Q!\’!*z

Tepu Ba TepU OCTH TYKUMaJapUHUHI KaCaJUIUKIIApU
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8. Ilepunaran naBpja r03ara KeJlaJurad MyaisiH IapouTiiap

9. Tamkn cababaapHUHT MKMKACTIAHUIIN, 3aXapJaHUIIN Ba OOIIKa 6ab3u
oKubaTIapu

10. | FOkymuu Ba mapasuT KacaJUTMKIIapy

11. | DHOOKPUH TH3UM KaCAJTMKIIAPH, OBKATIAHUII OY3UIIUIIHN, METAOOIHK
KacaJIuKJIap

12. | Pyxuii Ba XyJIK-aTBOPHUHT OY3UIIHILIN

13. | Hadac onum kacanmukiapu

14. | cypyHKaau TemaTuT

15. | Y1 nydaru, T ifynnapu KacaumKIapu

16. OnIko30H ocTH 0€3H KacayuITMKIapu

17. | aénnapHuHT OenylITINIU

18. | spkakiIapHUHT OSTYIITIUTH

19. | Pak (Ycumra) KacaJMKiIapu

20. | KoH Ba reMaTonoeTuk OpraHjapHUHT KaCaJTUKIApU Ba UMMYHHUTET MEXaHU3MHUHH

0'3 MUMra OJIraH alpuM Oy3uIuILIap

21. | XKurap ueppo3u

22. Kanmmu quader

23. | TasHY-xapakat TU3MMH Ba TYKUMa OMPUKMATAPUHUHT KaCaJUTHKIIAPU
24. | Tyrma anoManusuiap (MandopMmatcusiiap), neopMaTcusiiap Ba XpoMOCOMa
aHOMAaJTUsIIIApU
25. | Ynapnas ropak Ba KOH aiJIaHWII TH3UMUHHHT KOH)KEHUTAT aHOMAITUsIIapy
26. | CHiiIuK TU3HUMH
XyJoca

Xynoca ypHUa ITyHU allTHII JTO3UMKH, THOOMET 1A 103ara KeaéTraH MyaMMOJIapHUHT YeK
yerapucH Uyk. by MyaMMosniapHu oJIMHU O yCyJl Ba HYJUTapUHM Iy COXaa KaTTa Taxkpuoara
ara MyTaxaccuciapjaH Hurnb, Omnumiap 0a3acMHU WHTETpajUlallraH INAKiAa TAIKWI KUIIHII
yCyJ1 Ba aJTOPUTMIIAPUHU UIIA0 YUKUII 3apyp.

doiiraaHuIrad agadéuérnap pyimxaru
1. Xo‘jaqulov T.A., Malikova N.T. Su’iy intellekt. O‘qu qo‘llanma. T.:”Alogachi” 2019, 192 b.
2. Xalmatova B.T. PEDIATRIYA. Darslik. T.:”Alogachi” 2020, 186 b.

3. lapunos A.M., Ymaposa 3.C. IllommiiMHy neguarpys SKCTpemMan THOOMET acocaapy OHIIaH.
Awmanuit kynnanma. T.:”Alogachi” 2011, 192 b.

IJEKTPOH XU3MATJIAP BO3OPUJA XU3MAT KYPCATHUIII COXACUHHU
AT'OHA IMOPTAJIMHU NIIJVIAB YUKW NYJIVIAPUHU TAAKHUK 3THUII

MagasinoBa Haprusza A0ayxaMuT Ku3H,
TATY, AKT coxacuaa uxkrucoanér kadgeapacu MAarucTPpaHTH.

Annomauun Xo3upau KyHOA 31eKMPOH XUSMAMIAP XAEMUMUSHUHE ANCPAIMAC OUp KUCMU
Oynean maxannuti Or0xicemaapea Xam aioxuoa 3emuoop dbepunou. Yynku maxaniiuii 6100xcemuap
besocuma maxaniui Xy0yOonrapHUuHe UNCMUMOULI-UKIMUCOOULl Xaémuea AKUHpOK ¢aorusm oauod
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Oopy8uU MOIUABUL MAHOANAPHUHE UUSUHOUCU XUCOOIAHAOU.

Annotation Special attention has also been paid to local budgets, where e-services are
now an integral part of our lives. Because local budgets are a set of financial resources that
operate directly closer to the socio-economic life of local areas.

Annomauusn Ocoboe 6HuMaHUe YOeNeHO U MeCImHbIM 0100Jcemam, 20e dIeKMpOHHbLE
VCAyeu Cmanu HeomvemaeMou vacmovio Hauell scuzuu. Ilomomy umo mecmuule 01004cemol
npeodcmasisitom cobol co80KYNHOCMb (QUHAHCOBLIX PeCyPCO8, KOMOopble ONepUpyom
H€I’l00p€00ﬂ16€HHO 6 COL;MLIJZbHO-E)KOHOMuH€CKOZ/7 IHCU3HU MECNIHbIX meppumopuﬁ

Kanum cyznap: dnekmpon XyKymam, ouux nopmai, mawKuiomiap, O4uxK MavbiyMomiap,
mavjaum coxacu, baxonaw MEb30HU, UHMEPHEmM mapmMogu, IJ1EKMPOH muscopant.

V36exucron PecriyOnukacuaa WKUTUMOUNA — XaéTH  PHUBOXIIAHWUINUAA  WKTUCOMHUU
UCIIOXOTIApHU YYKYpJAIITHPUII OyryHTM KYHHMMH3HUHT acoCHi HyHanumuiapugaH Oupu
cudaruga pTUPO STUIMOKAA. Xap OMp COXAHWHT PHBOXKJIAHHWIIN MaBXYJ MyaMMOJApHUHT
SUIJIMIIK OWJIaH, TYpJIM TYCUKJIAp Ba BAXJIAPHUHT OJUO TANUIAHWINKA OWIaH OaxoJaHWIIN
XxamMMamu3ra MabiyM. JlaBmaTUMH3 UKTUCOIWN  PUBOXJIAHUIIMHUHT  OapKapOpIUTHHU
TabMHUHJIANIIa OYTYHI'M KYHUMH3/a KEYUKTUPUO OYIMaiiuran UCIOX0TJIapHU aMara OIMIMPHUIII
tanad stunaau. PecnyOnukamMu3HUHT Xap Oup coxacuia UKTUCOAUNA HMCIOXOTJIAPHH KEHT
KaMpoBJa KYIall UMKOHHATIApH, OapKapop HMKTUCOAMI PUBOMXJIAHUIIHKM Japa)kacl TaXJIUI
KWJIHII KeJIaYKariMU3HA TAbMUHIIAIIIAa MyXUM OMUJ cudaThia Kapaiau.

XyKyMaTHUHI MaMJIakaT/Aa OYMK MabIyMOTJIap TU3UMUHU TaKOMUJUIALITUPUII F03aCUIaH
05110 OopraH UCIOXOTIAPUHUHT UKKUTA MYXUM JKUXATH 00p.

bupuHungan, KaMOAaTUMIMKHM OYMK MabIyMOTiap OujlaH TabMHHJAII XYKyMmaT
(baONUATHHUHT OLIKOPATUTUHU Ba (PYKAPOJIAPHHUHT >KaMUAT KYPWIHMIIUIATA KEHT WIITHUPOKHUTA
XU3MaT KUIau.

WkkuHunIaH, XyKymar (aoiuaTura MabiyMoTiap TYFpUCHIA axoiura xucobor Oepud
OopuIl JKaMHUATIArd IKTUMOUM Ba MKTUCOIUN MyHOCaOaTJIAapHMHI MyCTaxKaMJIAHHILH,
NOpaxypiuK Ba KOPPYICUSHUHT OJIAU OJIMHUILY, aXOJU 3XTUEAKIIAPUHHN YpraHulll, TaJ0upKopiIap
Ba (PyKapoJapHUHT XyKyMmarra OyJIraH UIIOHYMHUHT OIIMIINTA XU3MaT KUJIau.

OuMK MabBJIyMOTIApHM TaKAUM OTUIAA TYpJIW XyKyMamiap Typiuda YCyJUlapHU
Kymnaiauiap. bab3u naBnarnapna anoxujga OuumK MabiayMoTiap MopTaiad (QaoiausTH Wynra
Kyiniaran Oyica, KYMUWINK XyKyMatiap OIJui BeO-callTiiap OpKajdud MabyMOTJIApHU YBIOH
kunuimmokaa. byryn AKILL, Mekcuka, Lluaranyp kabu MamiiakaTIapHUHT OYUK MabJIyMOTIapHU
axoJiura TakJuM STHII OYinda Takpubalapu >KaMUSATIA KOPPYICUs Ty]ailan ro3ara KeIuIIu
MYMKHH OYJIraH « THKUHJIAQP»HUHT OJITUHU OJIMOKJI.

OuMK MabIyMOTIIAPHU TaKIUM OTUIAA MyaTUGINK XYKyKd Ba (QoHganaHum y4yH
pyxcaTHOManapra HucOataH xyaa 3bTHOOpaU Oynum kepak. Myamumn@HUHT pyXcaTHUCH3 yHTa
TETUIIA MabJIYMOTJIAPHU JKAMOATUYMJIMKKA TakauM ATl MyMKHUH 3Mac. 2002 imnga AKII ga
acoc conuHran CpeatuBe COMMOHC JIMCIHCE — KAMOATUWJIMKHUHT MYaUNIM(DIUK XYyKYKH
pyXxcaTHOMalapu TYpyXH Mya/UTM(IapHUHT PO3WINIM Ba YJIAPHUHI XYKYKWHHU Cakjaa® KOJUII
mapTi OWJIaH KaMOAaTYMWJIMKKA TETHIUIM MabJIyMOTJIAapJaH HOTMXKOpUN Makcaajapaa 3pKUH
dolinananum, TapkaTuil XyKykuHu Oepaau. 2002 iunna GupruHYM MyaUTM(DIUK pyXcaTHOMacu
9BJIOH KWJIMHTaH OYIica, allH! KyH/1a Ma3Kyp 3JEKTPOH pecypcaa 1 Muinapara sKMH WKTUMOU -
UKTUCOMIA, TABIUM Ba HIM-(aH, O0IIKa HyHanuIIapra oux MabIyMoTiaap TaKAUM 3TUIMOKIA.

ByryH umHTEpHET TapMOFfHJa OYMK MAablIyMOTIAp MOPTALIAPH, AIEKTPOH peECcypciiapyd Ba
WIOBAJIAPUHU Y3MJa ’KaMylaraH O4MK MabJIyMOTIAp KaTajlorjiapy Xam MaBxyn Oynul, yHIaru
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MabIyMOTJIap/laH >KaXOHHUHT Oapua MamiiakaTiapu (Qykapojapu 3pKUH QoimaanaHuIIapu
MYMKHH. XycycaH, 2011 #iunga bepaun maxpuaa uira TyIpuIrad HUPUK KaTajloriapaal Oupu
— Jlara Caranorc.opr xykymamiap (GaoausTd OwiaH OOFIMK MaxaJUTui, XyIyAuid Ba MUJUTAN
MabJIyMOTIapHU, MYHUHTACK JKaxoH OaHkM Ba OOIIKAa KAaTOp MHMPHK TAMIKMIOTIAp XaKHUIarud
MabJIyMOTJIApHU TAKJIUM 3Ta/IH.

Pacum 1

OuMK MabnyMmoTnap 6azacMHMHIr MMKOHMSATIApM

axoNIM Ba AaBfiaTHMHI

e el mnndin WAMMA TAOAKUMKOTNAP YUYH

MabriyMoTnap 6azanapm

UMKTMCOOMA
Ba MOKTUMOMHA
MyHocaGaTnap

naopanapapo ax6oporT
anMawmLl TUZMMIIapm

aaBnaT opraHnapm
DaACNTMATUHMHI
} oumknmrn

XanKkapo ouMK MabJfiyMoTnap
KaMMATIIapU Ba pe AITUHIrura
yAaHuw

OHT XA OYWK MabJIyMOTIap WIOBAIAPHHY aHUKIAI Oopacuaaru 0axc-MyHO3apaiap Xalu-
XaHy3 J1aBOM 3TMOKAA. Kymummmk sxamusTirynocnap GykapoJapHUHT XaK-XYKYKJIapHHA XAMOS
KWJIYBYH, BaKT Xam/Ja UKTUCOIUN YMKUMIIAPUHU KaMaWTUPaAIUTaH MOPTAIAPHU SHT SIXIIH, 10
xucobnacanap, MYTaxaCCHUCIAPHUHT OWpP KHCMH OJHT SXIIA OYHK MablyMOTIap MOpTalu
XYKYMaTHUHT aXO0JIM dXTUEKIAPUHY YPraHyBUM BOCUTACUTA AJIAHHIIH, IITyHUHTIEK YJIap acocaH
TaJ0UpKOpIIapra XU3MaT KUIHUIIY 3apypJIMTHHA TabKHUTaIMoKaa. Pacum 2

BMTHMHr OuuK MmabnyMmoTnap nopranm aocnmMaTruHM
Gaxonail Me30H1apm

7~ N\ SN\

MabAyMOTNaPHUHI Mawnymornap
TexHukK bopmarm (PDF, TapMoK/iapum
HTML, XML Ba X.K.) MaBXYANUrm
OUMK ’
Anoxupaa se6-nopran
MADJIYMOTJIAP
GepyBuM faBnar PEMTUHIM PDF, HTML, XML, JSON
OPraH/lapyu COHMU ME3OHNAPM MaBXYATUrKA
MabnyMOTNRAPHU MaBTyMOTNIAPHUHI
AHrmnab 6opnw ayauTopuara
AaspuAnurmM MYJDKAUIaHTaH/INMMU

e

Ouuk MabIyMOTIap Oa3aJapuHM SPATUII Ba TATKUK KAIUIT (DAOTUATHHUHT aCOCUIN MYHATUIITN
oynran McKuncel xankapo MHCTHTYTHIA OJWO OOpWIraH WIMHUN W3JIaHUIIAP PUBOXIJIAHTAH
MamIIakaTiap XyKyMaTJapuHUHT (pakaTruHa 7 Ta JaBiaT CEKTOPUTa OHJI OYUK MabIyMOTIapHU
axonura Oemyn Ba Kyjlail Wysuiapaa TakauM KWIHIIA Oup Huijga AaBiaT OrOKETHHHUHT YpTa
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xucobmarn 3 5 tpwwummon AKII pommapu muxgopumgarn mabiarmHU Teka® KOJWHUIIWHU
KYpCaTMOKJaA.

XycycaH, OMpruHa TabJIUM COXACUTa OWJ] MAbJIIyMOTIap OWIaH axoiduHH 0oxabap KUJIHII
Ypraua 1 mapa. mukmopuaa oiina KenTupap JKaH. EKu TpaHCIOPT THU3MMHMIa OWJ OYHK
MabJIyMOTIap TapMOKJIapuHUHT makantupuiuimu 700 900 mapaio AKII nomnapuraua 6ynran
MabaFrHu Texad KOoJHIra ou0 KeIuIliy aHUKJIaHTaH.

O4rK MabJIyMOTJIAPHU TAaKJAUM JTHII OpPKAJIX Texad KOJNWII MyMKHH OyiraH mauariap
MUKIOPH coXallap KecuMuaa MiIpl. $ (pUBOMKIIAaHTaH MamJIaKaTiiap MUCOJIH]IA)

AKcapuaT MyTaxaCCHCIApHUHT (DUKpUYA, HSHT SIXIIH OYHK MabIyMOTIAp TOpTaiapu
MabJIyMOTJIapHUA  Oomkamap OWiIaH OCOH YPTOKJIAINWII HMMKOHUSATIAPUHU  SPATHIIH,
doiinananyBun GpUKp-MyJI0Xa3aCHHU ypranuml GpyHKuscura sra 6ynumm kepak. [Llyaunaraek, y
epra skomamTUpuiIaéTraH MabIyMOTJIap KaiTa WIUIAl WMKOHHHH OepyBum (opmariapaa
OynuIIN Kepax.

OuMK MabJyMOTJIAp MOPTAUIAPHIA KaHAad MabIyMOTIAp MAKUIAHTHPHIUIIA KEPAKIUTH
Xycycua Xap Oup MaMJIaKaTHHUHT 3 yclyOu Ba GUKPH MaBXya. AKCapUsIT MaMIIaKaTJIIApDHUHT Oy
Kabu mopTauiapuaa JeMorpaduk, COFIIMKHU Cakjall, BasHPJIMK Ba WaOpajiap, KOMITaHUsIIAp
XU3MatTiapy, TabJIUM, TPAHCIOPT Ba KOMMYHHKAIMS, CYI-XYKYK TH3UMH, aTpO(-MyXUT,
KOMMYHAJI XM3MaTjiap Ba CHWIFM HapX-HABOJApWTa OWJI MAabIyMOTIap MYHTa3aM SHTHUJIAHHO
Ooopwiagu. Ammo, buprnamran MwDiatiap TAMIKWJIOTHHUHT Me30HJIapura MyBOQHK, OdUHK
MabJIyMOTIIap MOPTAIHIA KyHHIard MabIyMOTJIAp TAPMOKJIAPHU IIAKIUIAHTHPUIHIINA MaKCaara
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3JIEKTPOH TABJUM MYXUTHJIA PAKAMJIA KOMIIETEHIIUAJIAPHUHT
YPHU BA AXAMUSITH

Axsies Cooup Kymakyi1oBuy,
Myxamman aja-Xopasmuii Homuaaru TomkeHT ax00poOT TEXHOJIOTHAIAPH YHUBEPCHUTETH
Kapmu ¢punuanm, yKyB — ycayouii 0y 1umMu 00IIHFH

Aunomayun.  Makona — 21eKmMpoH MaAvIUM MYXUMUOA YKUMYGUUIAD DAKAMIU
KOMNemeHyusaCUHune ypuu, axamuamu, ykumysyunune AKT komnemenyuacunu wakiianmupuis
wynapuHu épumuniea 6A2UUIAH2AH.

Kanum cysznap: snexkmpon mavaum, paxamau xomnemenmiaux, AKT komnememnyus,
DPAKAMIU MABAUM MUSUMU, MACODABUL HCAPAEH.
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AHHomauu}l. Cmamobs noceAdwena poau u 3HAYEeHUro Lﬂld)pOGOI;l KomMnemeHnmHocmu
yuumernei 6 cpeoe 3eKMPOHHO20 00yueHus, nymsam gopmuposanus HUKT-komnemenmuocmu
yuumerei.

Knroueevie cnoea: »snexmpounnoe obOyuenue, yugposas romnemenmuocms, HKT-
KomMnemeHrmHocms, L;ud?pOGCl}l cucmema 06pa306an1, OucmaHquHHoe 06yueHue.

Annotation. The article is devoted to the role and importance of teachers' digital competence
in the e-learning environment, ways of developing teachers' ICT competence.

Key words: e-learning, digital competence, ICT competence, digital education system,
distance learning

Pakamiu komneTeHTIIHK Tabpudiapu Ba Tacauduiapu Oyitmdya EBpona Uttudoku Tanadanap
Ba (pykapomnap y4yH ydra acocuit Toudacunu oenrunainau[1].

m Pakamiiy KOMIIETEHTIIMK, IIYHUHTJEK, paKaMiId CaBOAXOHJIMK Jed XaM aTanaiu, ax0opoT
Ba MabJIyMOTIAp KYHUKMalapuUHU, OHJIAWH MYJOKOT Ba XAMKOPJIMKHHU, PaKamMlId KOHTEHT
SPATUIIHM, XaB()CU3IMKHI Ba MyaMMOJIApHU XaJl KHJIUIIHU Y3 WYATa OJTaH OMp KaTop acoCHi
paKaMiIM KYHUKMaJlapHU ¥3 nuura onaau. Pakamin xkomnereHuus - 0y pakamiu KYHUKMaJlapHU
(OunmuM Ba MyHoOcabatiiap) MyalsiH KOHTEKCTa (MacaiaH, TabJIuM/a) UIIOHWIN, TAHKUIUN aKc
STTUPHII Ba MAChYIHAT OuiaH Kysutam KoOwnusaTu. 2006 iunmgan Oepu pakamiim KOMIETEHIIUS
EBpona Uttudokuna ympoo TabiuM OJIMII YUyH CAKKH3Ta aCOCUN KOMIETCHIMsUIIapAaH Oupu
cudatuaa Kypubd YMKUIaIu.

m Kacbra xoc pakamnm kyHukmanap - Wnoutap pakamiuu BocuTanapHu (Macamas, 3D
npunrepiap, CAIIP nactypuit TabMHUHOTH, pOOOTIap) UILIATHIN Ba yaapra XU3MaT KypcaTHII
Ownad OOFNIUK OYraniap y4yH Maxcyc pakamiii KyHUKMalap TYTIJIaMu.

m AKT myraxaccucnapu yuyyH pakamiu KYHUKMaiap — AacTypuuiap €Ki KuoepxaBQCU3INK
Oyitmua wMytaxaccucnap, AKT wMyraxaccucnapu ydyyH HOKOpPH —Jlapaxkajard, IOKOpHU
UXTUCOCJIAITUPWITaH pakaMiId KYHUKMajap KaTopH, yiap HadakaT MaBxkylx ax0opot-
KOMMYHHUKAIUS TEXHOJOTusIapuaaH QoiJanaHuuuiapy, Oanku ¥3 HMKOHMSTIAPUHU CHHAO
KYpHILIapy, THHOBAIMSIIAp KUPUTHIIJIAPY Ba STHTM TEXHOJIOTHSIIAP SIPAaTUIILIAPH TYIIMHUIAIH.

Buptyan MakoHia TakIUM 3TUITAH TabJIMM MYXUTHHHM JloMuxanam Oyinya kyminad oHnaitH
wiatdopmanap Ba XM3MaTilapHU TEKIIMPUII Ba CHHOBIAH YTKA3UIIl HATHKacuaa OyTr'yHTH KyHTa
Kajgap Oemys Ba sIXIITH UIUTa0 YMKUITAH HT SIXIIU SJIEKTPOH pecypceiap TaXUiIu KUJTHH]IH.

[ynnaii kuiub, BUACOKOH(EPEHIMSI PpeXUMHUAA MYJIOKOTHH TabMUHJIAMAWraH Typiu
miatdopmanap Karopura Zoom, Hangouts, Microsoft jamoalari, Webinar.fm, ClickMeeting,
WebRoom, MyOwnConference, Skype, Google Classroom, Canvas Instructure, Moodle Cloud
(www.moodle.org) kupamu. Google makoHuga Ou3 OHIJIAWH WJIOBaJap, YHUWHIAP, UHTEPAKTHB
Bazudanap, TAKIUMOTIAp HUMKOHUSTIApU Taxyuia KwinHau. Google makuiapuaan HYTK
TEepanusicu Ba TICHXOJIOTUK TYy3aTHII Ba PUBOKIAHUII JApCIIapd, BUKTOpPHHANAp, TECTIap Ba
KaBOOJApHU aBTOMATUK TEKIIMPUIN Ba (UKp-Mysoxazaiap OWIaH WILIANI y4yH (oiaTaHuII
Oup BaKTHUHT Y312 Kymiad épaaM BazudamapuHu Xai Kuiaau.[2]

Tanukmu meccenxep uinoBaapu opacuaa (Vkontake, Viber, Whatsapp, Instagram, Twitter,
Facebook Ba Telegram) Vkontake Ba Whatsapp Te3kop anoka Xu3MatiapH, IIy )ymJiaJaH 4daT
o6otnmapuaa QR-konm opkanmu pyiixarnaH YTUII Xu3MaTiapu cudaTuaa dHT KYI TaaaOTOpJIUru
anukimanad. OHaliH 1iaTGopMaTapHUHT acoCui ad3auIMKIapu MyTaxacCUCIApUra TabiIuM
)KapaHU UIITUPOKYUIIAPUTA caMapalld XaMPOXJIMK KHITUIII UMKOHUHU Oepaiu.

Macodasmuii xapact:
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— MIUIa0 YMKapull KOOWJIMSTH - 3aMOHABUM camapald JacTypuid TabMHUHOT Ba TEXHHUK
BOCHUTaNIapiaH (O IaIaHMIIL;

- KYJTaiJIUK Ba OYHMKJIHMK - y3apo ajoKa MAaIIFyJIoT XoWuaaH macodalgaH Typud amanra
OLIMPUIIAZH, MUKO3 V3 YUHHHU TapK 3TMAIH, aJJOKAa aHOHUM paBULIA amajra OLIUPUIIA]IY;

- CEJIGKTUBIIMK Ba MOCJAIyBUAHJIMK - MIKO3 YUyH KyJlail BakTAa MyaMMo Oyiimda mapc
TaHJIAll UMKOHMSTY;

- Mocjamuim - macodpanaH TypuO MYNOKOT KWIMIIJA PAaKUOHMHI acaOuimalmuing Ba
KyWIAHUIIMHYA KaMalTHpHIL, 6aXOJIAIIHUHT CyObEKTUB OMWJIMHHUHT HYKOJIUILY;

— TapKaTHIll, Taxpuba Ba WIFOp Taxkpuba ajaMalluil - 3aMOHAaBMH Maco(aBUil TabIuM
TEXHOJIOTUsUIapHuIaH (oiiananumn BUpTya npodeccroHal >kaMoajapHu Te3KOP MIAKIUTaH TUPUII
UMKOHUHH Oepau.

Xed KUMra CUp 3MacKd, OHJIAiH MYJIOKOT (hakaT MyTaxacCUC OWJIaH XaKHUKHUH MYJOKOTIa
TaKJIUJ KWINIIra 3pUIIMITaHariia TYIUK XYKYyKIM Oynaau. ByHUHT yd4yH maxcuil anoKaHUHT
eTUILIMACIUTMHU KOIUIAIll YUYyH Xap XWJ TypJaru 3JIeKTpOH ajoKajapAaH (oiiinanaHuin kepak,
SbHU MYJATHMEIMAa Ba MHTEPAKTUBIMKHUHI Oapua MMKOHUSATIApU, OBO3JIM BUAEO Ba Claiij-
buiMiIap, aHuManus, ayJuo Ba BUJICO, TYPJIH XU CUMYJIATOp YiinHaapu. IHTepakTUB KOHTEHT Ba
JACTypJIApHUHT  KO3MOAJOPJIMIMHM  OLIMPUII MaKcaauJga IUIATGOPMAHUHI  TEXHOJIOTUK
uH(paTy3uIMacu Ba TEXHUK pecypciapu XucoOura ax0opoT MasMyHU Ba Ma3MyHHMHH JIOMMHIM
paBMIIa TAaKOMUJUIAIITHPHIN 3apyp. Macodasuii €épaam kypcatuin ydyH Takiud eTwnaérran
AJIEKTPOH pecypciap MOJEIN KyHuaaru HaTuxKaaapra epuIldill UMKOHUHHA Oepau:

— YKyBUMJIap Ba YJApHUHI OTa-OHAJAPUHUHI TabJIUMIa OYJraH 3XTUEXIAPUHU KOHAUPUII
UMKOHUSATIIAPUHYU KEHTalTUPHILL;

— Y3JIYKCH3 YpraHulll, pUBOKJIAHTUPHUII Ba Ty3aTULI )KapaéHUHU TabMHUHJIALI, Ty KyMJIaJIaH
y3piau cababnapra Kypa HIAaH OYIIaTHIN X0JIaTIapu/a;

- TABJIMMHMHT SIHTH IIAKUIAPUHU Y3JIAlITHPUII kKapaéHuJa YKyBUMIap Ba TajgaOalapHUHT
KOTHUTHB MOTHBALIMSACUHHU PUBOXKIJIAHTUPHIL Ba KYJs1a0-KyBBaTJIalll,

— OJIMHTaH TabJIMM XU3MaTJIapu cu(aThiaH KOHUKUII Japa>KaCuHU OLIUPUILI,

— VMHHOBAI[MOH TEXHOJIOTUSUIAPHU V3JIaIITUPUII >Kapa€HH/Ia MYTaXaCCUCHMHI KacOWii
KOMITETEHIIMSUIAPUHN PUBOKJIAHTHPHULL;
— TabJIMM MyacCaCaCUHUHT MAaKOMUHU Ba pako0aTOapIOMIITUTUHN OLLIMPHILL.

Anaduérnap pyuxaru:
1. https://www.etf.europa.eu/sites/default/files/2019-08/dsc_and_dol_ru_0.pdf
2. https://phsreda.com/e-publications/e-publication-10233.pdf

DIDACTIC PRINCIPLES OF DIGITAL EDUCATION IN ELECTRONIC PEDAGOGY

Sobir Yakhyaev,
Head of the educational and methodological department of the Karshi branch of
Tashkent University of Information Technologies named after Muhammad al-Khorazmiy

Annotation. The article is devoted to the didactic principles of digital education in e-
pedagogy.

Key words: Digital didactics, the principle of individualization, the principle of
purposefulness, the principle of flexibility, the principle of success in education, the principle of
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interactive learning, the principle of practice orientation, the principle of increasing complexity,
the principle of multimodality, the principle of complex assessment.

Aunomayusn.  Maxona — 31eKmpon nedazo2UKada paKamiu MmMawvium OUOAKMUK
MaAMOUUNLIAPUHU EpUMULCA OARUULTIAH2AH.

Kanum cyznap: Pakamau Oudakxmuka, uHOUSUOYALIAUMUPULL MAMOUUIU, MAKCAOTUIUK
Mamouuny, MOCIAUYSUAHIUK MAMOUULU, MABLIUMOA My8ad@akusm npunyunu, unmepghaon
MABAUM  MAMOUULYU, AMATUEM2Ad UYVHATMUPUILAHIUK NPUHYUNY, MYPAKKAOIUKHU OWUpuLl
AIPUHYUNU, MYTMUMOOAIUK NPUHYURU, RPUHYURU. KOMNIEKC OAX0naiu.

Annomayusa. Cmamus nocéauena OudaKxmuieckum npUHYUnam yughpoeoeo oopazosanus
8 2JIeKMPOHHOU Neda2o2uxe.

Knwuesvie cnosa: Lugposas oudaxmuka, npuHyun uHOUBUOYATUZAYUU, NPUHYUN
YeneHanpasieHHoCmy, NPUHYUn 2UOKOCMU, NPUHYUN —YCHeWHOCMU O00VYeHUus, NpUHyun
UHMEPAKMUBHO20 00VUeHUs, NPUHYUN NPAKMUKOOPUEHMUPOBAHHOCY, NPUHYUN HAPACMAHUSA
CILOHCHOCIMU, NPUHYUN NOTUMOOATILHOCU, NPUHYUN KOMNJIEKCHOU OYEHKU.

Digital didactics is a scientific direction of pedagogy, the subject of which is the
organization of the educational process in the context of the digital transformation of the
educational process, the transition to a digital economy and a network society.

The term "Digital didactics™ has been replaced by the outdated term "Informatization of
education”, which reflects the first stage of the digital transformation of the educational process
based on the use of information and communication technologies by teachers. [1].

The subject of digital didactics is the organization of students™ activities in a digital learning
environment.

Didactic principles of the digital educational process in education.

Digital didactics of education and upbringing consistently relies on the system of traditional
didactic principles of education, transforming them into the conditions of the digital learning
process, as well as introducing a number of new principles presented below.

1. The principle of the dominance of the educational process, consistently associated with
the didactic principle of educational and developmental education, involves increasing the
responsibility of the student for their own learning activities in the digital educational environment.

The teacher"s activity - teaching - is considered as the organization of the learning process
and is of an auxiliary, auxiliary nature in connection with this process. The central role of the
learning process determines the importance of the student"s educational independence, his
subjective position in the process of self-education and learning, his development should be
encouraged and the teacher should rely on him.

2. The principle of individualization implies the freedom of choice of the student when
setting educational goals, designing an individual educational direction, determining the pace and
level of mastering individual elements of the educational program, forms and methods of teaching.

3. The principle of purposefulness

The principle of purposefulness prohibits the digitalization of ineffective pedagogical
technologies, as well as the use of digital tools as self-sufficient "pedagogical tools™ without a
clear understanding of the educational goals that should be achieved using these tools.

4. The principle of flexibility - the development of the idea of an individual approach to
learning in relation to the conditions of the digital learning process. A flexible digital learning
process automatically generates flexible speech for each individual student through individual
teaching methods and strategies and other psychological and pedagogical features, as well as an
established system for diagnosing the current psychophysiological state of students (including in
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order). submission of educational material; the level and nature of pedagogical support, including
in the form of individual recommendations, the number of repetitions, the level of complexity of
tasks, etc.).

5. The principle of success in education. Continuing to develop the didactic principle of
power, it is necessary to ensure the full mastery of the indicated results of vocational training with
knowledge, skills, and competencies that ensure the acquisition of the necessary skills or job
functions.

6. The principle of interactive learning (the principle of interactivity) can be associated
with the traditional didactic principle of mind and activity. Its requirement is active interaction
between students, teachers and other subjects involved in the educational process of vocational
education and training (employers, employees) in various forms (real, virtual networks). .

7. The principle of practice orientation. Consistently connected with the traditional didactic
principle of linking education with life, it provides for the goals of vocational education and
training, content, technologies, methods and means of modern and future development of the
economy, the labor market, used and promising production, requires adaptation to future
requirements. Under the conditions of a practice-oriented learning process, the idea of the core of
education changes, there is a synthesis of "basic™ and "practice-oriented": fundamental training is
based on scientific knowledge, not scientific knowledge.

For the formation of practical experience that is personally significant for students, it is
necessary:

- firstly, to set such learning goals, tasks and problem situations related to their future
professional activities;
secondly, the widespread use of practical forms of education aimed at developing the student's
readiness to perform a given set of professional functions and the formation of specific, exemplary
and standardized skills and competencies;

- thirdly, the maximum possible volume and content of production operations carried out
directly on the territory of employers.

8. The principle of increasing complexity. The use of such transferable forms and methods
of teaching, which can be associated with traditional didactic principles of accessibility,
structuredness and consistency, includes:

- from simple to complex and from complex to simple;

- from the general to the particular and from the particular to the general;

- from the image to the symbolic system and from the sign system to the image;

- from individual to group and from group to individual,

- from working with outside help to independent completion of tasks and from independent
completion of tasks to helping other students;

- from virtual modeling of production facilities and processes - to real technological
facilities and vice versa - to their intelligent and digital models;

- from educational tasks - to production and production tasks - to their reflective
comprehension in educational activities.

9. The principle of replenishing the educational environment requires providing students
with additional resource opportunities for building an individual educational direction,
highlighting the elements of content and the level of their development. An excess of such
resources can be implemented on the basis of a network educational resource and a unified
information learning environment.
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10. The principle of multimodality (multimedia) is to develop a didactic principle of vision
in relation to the conditions of the digital educational process. The traditional possibilities of
visualization are significantly expanded due to the fact that infographics, including in the process
of mastering new material, in the development of educational projects, in individual and group
independent work, etc., are formed by students independently.

11. The principle of complex assessment (included assessment) - requires the
transformation of control assessment into a continuous, personalized diagnostic and formative
assessment of educational success, which is carried out directly during the performance of
educational tasks. At the same time, digital technology provides quick feedback, informs the
student, teacher about the results of the assignment, strengths and weaknesses, the presence of
gaps in the previous material, gives individual recommendations for troubleshooting, prompts o
Provides installation and correction. [2].

List of used sources
1.https://firo.ranepa.ru/files/docs/spo/cifrovaya_didactika/didacticheskaya koncepciya_ci
frovogo_prof_obr_i_obuch_dec2019.pdf
2. https://lala.lanbook.com/cifrovaya-didaktika-11-osnovnyh-principov

MASSIVE MIMO SYSTEMS FOR 5G COMMUNICATIONS

S.Buriyev- Trainee teacher of the branch of the Tashkent University of Information
Technologies, A.Tursunov- Bachelor of Tashkent University of Information Technologies

Annotation: The telecommunication network is an object with a complex structure. One of
its main focuses is the implementation and provision of services with multiple inputs and multiple
outputs in the mobile network. The main characteristics of a mobile network are the data
transmission channel, bandwidth, mobile Internet speed, latency, the ability to offer a variety of
services, coverage.

Key words: GSM(Global system for mobile communication), MIMO(Multiple-input
multiple-output), TDD(Time division duplexing), SU-MIMO(Single user MIMOQO), MU-
MIMO(Multi user MIMO)

Annomauusn: TenekoMMYHUKAYUOHHAS cemb npedcmasisem codoll 00beKm co CIOAHCHOU
cmpykmypou. OOHUM U3 ee OCHOBHBIX HANPABLEHUU S81AeMmCs HeOpeHUe U NPeOOCMAasieHUe YCLye
C HeCKONbKUMU 6XO00AMU U HECKOAbKUMU 6bIX00aMu 8 cemu MoounbHou ceazu. OCHO8HbIMU
Xapakmepucmukamu MOOUIbHOU cemu AGNAIOMCA KAHAl nepeoayu OAaHHuLX, NPONYCKHASL
CNOCOOHOCMb, CKOPOCMb MOOUNLHO20 UHMEPHEMA, 3A0epHCKA, BO3MOICHOCMb Npedndazams
PAasHooOpasHvle yCcay2u, noKkpulmue.

Knrwowuesvie cnosa: GSM  (enobanvunas  cucmema  mobunvHou — ceéasu),  MIMO
(MHOJICECMBEHHbILl 6X00 U HEeCKOIbKO 6blx0008), TDD (Oyniekcnas ce:i3b ¢ 6peMeHHbIM
pasoenenuem), SU-MIMO (oonononvzoeamenvckuil MIMO), MU-MIMO
(mHozonoavzoeamenvckuti MIMO)

Annotatsiya: Telekommunikatsiya tarmog’i murakkab tuzilishga ega bo’lgan obyekt
hisoblanadi. Uning asosiy sohalaridan biri mobil aloga tarmog 'ida ko’p kirishli va ko’p chiqishli
xizmatlarni tadbiq qilish va alogani ta’minlash hisoblanadi. Mobil aloga tarmog'ining asosiy
xarakteristikalari bular, ma’lumot uzatish kanali, polasa kengligi, mobil internet tezligi, kechikish,
turli xizmatlarni taklif eta olishi, keng gamrovligi hisoblanadi.
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Kalit so'zlar: GSM (Mobil aloga uchun global tizim), MIMO (Multiple-input multiple-
output), TDD (Time division duplexing), SU-MIMO (Single user MIMO), MU-MIMO (Multi user
MIMO)

Introduction

The cellular infrastructure evolution has started from 1G analog systems in the 1980s
followed by 2G digital systems like GSM, where the baseband unit, a digital unit connected to the
telecom network, was co-located with the analog radio head unit in a shelter at the base of the
antenna tower. Thick low-loss coaxial cables were used to connect these units to the antennas on
the top of a tall tower with amplifiers to compensate for the loss of power along the coaxial cables.
In recent 3G and 4G systems, distributed networks are used instead of traditional networks in 1G
and 2G. In distributed networks, the radio unit, including all transmitting and receiving
components with amplifiers, is split from the baseband unit and is placed on the top of the antenna
tower. Long running coaxial cables that are lossy at high frequencies are replaced by fiber
fronthauls carrying digital data up to the tower. This architecture achieves an important link gain
because the radio head is placed next to the antennas. In 4.5G and 5G systems, the baseband
processing unit will be centralized [1]. The remote radio unit will be directly integrated with
hundreds of antenna elements, thus forming the massive MIMO scheme (Fig. 1).
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In 2010, Marzetta, a scientist in Bell laboratory, proposed the concept of massive MIMO
in the context of multiple cell and TDD scenario[2]. Thus, some different features of the limited
number of antennas in single cell were found. massive MIMO technology refers to that the base
station is equipped with a large number of antennas [3], usually a hundred or several hundred
antennas, which is several orders of magnitude higher than the number of antennas in the existing
communication system. It serves multiple users simultaneously on the same time-frequency
resource, and mobile terminals generally adopt the communication mode of single antenna
reception.

MIMO systems are an integral part of current wireless systems, and in recent years they
have been used extensively to achieve high spectral efficiency and energy efficiency. Before the
introduction of MIMO, single-input-single-output systems were mostly used, which had very low
throughput and could not support a large number of users with high reliability. To accommodate
this massive user demand, various new MIMO technology like single-user MIMO (SU-MIMO),
multi-user MIMO (MU-MIMO) and network MIMO were developed [4]. However, these new
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technologies are also not enough to accommodate the ever-increasing demands. The wireless users
have increased exponentially in the last few years, and these users generate trillions of data that
must be handled efficiently with more reliability.
Additionally, there are billions of IoT devices, having various applications to smart health-care,
smart homes, and smart energy, that contribute to the data traffic. It is predicted that there will be
around 50 billion connected devices by the end of 2020. The current MIMO technologies
associated with 4G/LTE network is unable to handle this huge influx in data traffic with more
speed and reliability. Thus, the 5G network is considering massive MIMO technology as a
potential technology to overcome the problem created by massive data traffic and users [5]. Several
studies on massive MIMO have been conducted on massive MIMO systems and their benefits [6].

Massive MIMO is the most captivating technology for 5G and beyond the wireless access
era. Massive MIMO is the advancement of contemporary MIMO systems used in current wireless
networks, which groups together hundreds and even thousands of antennas at the base station and
serves tens of users simultaneously [7]. The extra antennas that massive MIMO uses will help
focus energy into a smaller region of space to provide better spectral efficiency and throughput.
As the number of antenna increases in a massive MIMO system, radiated beams become narrower
and spatially focused toward the user. The beam patterns for different antenna configurations are
shown in Figure 10. These spatially focused antenna beams increase the throughput for the desired
user and reduce the interference to the neighboring user [2]. Massive MIMO offers an immense
advantage over the traditional MIMO system.
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CEMAHTUKA A3bIKOB ITPOI'PAMMUWPOBAHUA: OIIMCAHUE,
INPUMEHEHUWE B OBYYEHUU

Xoaues I11. U., nouent, HaunonaabHblil YHUBEpCUTET Y30eKHCTaHA

Annomauun. Komnunayus, cemanmuxauu Oepuiuwi YCyiiapu 8a yiaped acoCiaHeaH
ACTUHU QHUKIAW HA3APUACUOAH, UULTO8 Oepull aleOpUMMIAAPUHY KYIAHUIUWU UMKOHUAMAAPU
Keamupujiean.

Taanu ubopanap: mpauciayus, KOMIUIAYUS, ACTUHU AHUKIAW, DEPUNeaHIap MY3Uiuuil,
dacmyp my3uu 8a y3eapmupuiil.

Annomauyun. [lpuseoenvt  snemenmvl  meopuu  KOMAUAAYUU,  eepuuxayuu  u
npeobpazosanuii npocpamm. Memoowvt ochosanvl Ha HOPMATLHOM ORUCAHUU CEMAHMUKU SI3bIKOS.
Onu mozcym ObIMb UCNOTIL306AHDL 8 o6yquuu.

Knroueevie cnosa: mpanciiAyusl, KomnuiAayuu, cemanmuxda, eepuqbukab;uﬂ, CMpYKniypbl
OaHHbIX, NPeobpPa308aHUe NPOSPAMM.

Abstract. The article describes a method for semantics validation checking program
transformations. The method is based on formal representing of semantic restrictions of the
programming languages and ensures that all the possible violations of all the semantics rules of
the given language will be detected. The method can be used by developers (of verification end
optimizing) compilers.

Key words: compilation stages, verification, semantics, semantic description, program
transformations, data structures, program conversion.

BBenenne. Pabora HanrcaHa Ha OCHOBE peajM3alli CUCTEM ITOCTPOCHUS TPAHCISATOPOB U
ONBITEC YTCHUSA COOTBCTCTBCHHBLIX KYpPCOB O6y‘-I€HI/I$I. MGTOI[I)I U aJIrOPUTMBI aHAJIM3a,
BepU(pUKALMHU, peaTn3alii CUCTEM CEMaHTUYECKUX MpeoOpa3oBaHUIl UMEIOT HEMTOCPEACTBEHHOE
IpUMEHEHNE B O0y4EHUH.

Ymo makoe cemanmuka u 3auyem oHa Hydscrna? CeMaHTHKa S3bIKa — 3TO COOTBETCTBHE,
COIIOCTABJIAIOIICC BRIPAXKCHUAM UX ACHOTAT, UJIM CMBICII. CemaHTHKa AJITOPUTMHUYCCKOTI'O sA3bIKa
JIOJDKHA YMETh OTBEYaTh Ha HEKOTOPBIE M3 BOIPOCOB: KaK padOTAlOT MpPOrpamMMbl, YTO OHHU
JIeNaloT, YeM I0JIb30BaThCsl, YTOObI UX cO31aTh, M3MEeHMTh. Koraa Mbl uccienyem pe3yabTaThl
JeMcTBUS MpPOTrpaMMbl, TO Ha MPOrpaMMy €CTECTBEHHO CMOTpPETh Kak Ha (yHKIHMOHAl B
HEKOTOPOM MPOCTPAHCTBE. DTOT (PYHKIIMOHAT MOKET TPAKTOBATHCS KAK PeKypCUBHasl QyHKINS,
€CIIM Mbl Ha MEpPBbIl TUIaH BBIJBUTA€M MPUHLIUIHAIBHYIO BBIYHCIMMOCTb, & HE KOHKPETHBIE
BbluucieHuss. CeMaHTHKy B TepMHHaX HENpPephIBHBIX pemeTok CKOTTa Wid JIpyryro (opmy
J€HOTAllMOHHOM CEMAaHTUKH MOJYKHO 3aJaBaTh, €CJIM Mbl HMCCIEAYEM CTPYKTYpy MHOYKECTBA
nporpaMM. Eciau Hac MHTEpECYIOT CBOMCTBA AAHHBIX, AEUCTBUE IPOIPaMMBbl MOKHO OIMCBIBATH
KaK CBsI3b MEX/y BXOJIHBIM U BBIXOJHBIM ycloBUsIMU A {p}B (ecnu 10 ucrnonHeHUs MporpaMmbl
JUIs €e BXOJHBIX JAHHBIX BBINOJIHSIIOCH A, TO mocie ee ucrnoinHeHus Oyaer B). Eciam Hac
UHTEPECYIOT YUCTO alNredpanvyeckue COOTHOLICHHUS MEXIy MOIydarollMMHUCs MPOrpaMMaMHu, TO
C€CTCCTBCHHO ONHUCHIBATH JIMIIb B3aMMOCBA3H IIPOrpaMM B BUIC HGKOTOpOﬁ CHUCTEMBI TOXKICCTB
VI YCIIOBHBIX TOXKJIECTB, U BO3ZHUKAET COBPEMEHHAsl TEOPUS a0CTPaKTHBIX TUIIOB JaHHBIX (AT/I)
U UX MHUIMAIBHBIX Mojeneil. Ecnm ke Hac mHTepecyrT anreOpanvyeckre CBOMCTBA OTHOTO
MHO’KECTBA IPOTrpaMM B COIOCTABJIEHUU C JAPYTUM (HalpUMep, CO3[aBaeMOro Makera Il
00paboOTKK HOBOTO THIA JAHHBIX C YX€ CYIIECTBYIOIINMH), TO 1[€JIeCO00pa3HO UCHOIb30BaTh B
KauyecTBe amnrapara TEOpUI0 KaTeroOpui.

Cnmcok 11e71e#, KOTOpble MOYKHO CTaBUTH mepe] co00i mpu opMann3aiud CEMaHTHKU. a).
CneundunypoBarh HOBBIU S3bIK WK TpeOoBaHUsA K Hemy. HyxkHO ompenenuts TpeOoBaHUS K
OPOrpaMMHUPOBAHUIO W K TOHMMAeMOCTH MPOrpaMM, KOTOpble OyIyT mHucaTrbcsl Ha
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IPOEKTHPYEMOM sI3bIKE. 0) BBIABUTH B IpeyiaraeéMoM sA3bIKE CKPBIThIE IPOTUBOPEUUS U IPSMBbIE
OLIMOKH, MPOAHAIN3UPOBATH €r0 KOHCTPYKLUU. B) JlaTh METO/I aHAJIN3a IIOCTPOCHHBIX TPOTPaAMM,
IPaHULl UX IPUMEHUMOCTHU. [IpoBEepUTh COOTHOILIEHHE TPOrPaMM C TEMU LEISAMH, JUIsI KOTOPBIX
OHH CO3/IaHbl, BBISIBUTH OIIMOKHU. T) JlaTh METO/IbI MPEOOpPa30BaHUH M ONITUMH3AIMU IPOTPAMM. JT)
Jlatb METOJBl MOCTPOEHUS MPOrpaMM, B COOTBETCTBHUM C IIOCTABJIEHHBIMU LEISAMU U HX
npeoOpa3zoBanuii npu usMeHeHun unenerd [1,5]. CemaHTHueckuil aHAIU3aTOpP BBIIOJHSIET
CIIEAYIOIINEe OCHOBHBIC JCWUCTBUS: TIPOBEpKa COONIOJEHHS BO BXOJHOH THporpaMme
CEMaHTHUYECKUX COIIAIIEHUN BXOJHOI'O sI3bIKa; JOINOJHEHUE BHYTPEHHETO IPEACTABICHUS
IpOrpaMMbl B KOMIIMJIITOpE OI€paTopaMM M JEHCTBUSMHU, HESIBHO IPENyCMOTPEHHBIMU
CEMaHTHKOM BXOJHOIO SI3bIKA; MPOBEPKA 3JIEMEHTAPHBIX CEMAaHTHYECKHUX (CMBICIOBBIX) HOPM
SI3BIKOB TIPOTPAMMHUPOBAHUSA, HANPSMYIO HE CBS3aHHBIX C BXOJHBIM SI3BIKOM, WJACHTH(HUKAIHSI
JIEKCUYECKUX EIVHMIIL A3BIKOB.

Bepuduxauus nporpamm. OcHOBHasg ujaes BepuU(UKALUHU MPOrpaMM COCTOUT B TOM,
4T00BI (pOpMaNbHO JT0Ka3aTh COOTBETCTBUE MEXAY TEKCTOM IPOrpaMMbl U €€ criequ(pHUKaI1eH.
[Tporpamma u crneunuKanus ONUCHIBAIOT OJHY U Ty e 3a/ady, HO Ha Pa3HbIX SA3bIKaX: A3BIK
crneundukanuii - JeKIapaTUBHBINA SA3bIK, a A3bIK IPOrPAMMUPOBAHMS - UMIIEpAaTUBHBIN s3bIK. B
KauyeCcTBE f3bIKAa CHeLU(UKAUN OOBIYHO pacCMATPUBAETCS SA3BIK JIOTMKHU IMPEIUKATOB IEPBOTO
NOpsAJKA, KOTOpPBI paciupsiercss J00aBICHUEM pA3JIMYHBIX MOHATHH. OTH TNOHATUSA
OpUEHTUPOBaHbl Ha JEKIApAaTUBHOE IPEACTABICHUE CTPYKTYP JAHHBIX HCIOJIb3YEMOTO SI3bIKa
IPOrpaMMHUPOBAHUSA, a TaKXe Ha MpoOJeMHbIE 00JacCTH, K KOTOPbIM IPUMEHSETCS 3Ta
MeTofoNOrusA.  AKCMOMaThyeckas  CeMaHTHKa  u3jaraercs  Juidi  0a30BOro  s3bIKa
IPOrpaMMHUPOBAHUs, KOTOPBII BKIIIOYAET CIIOXKHBIE CTPYKTYphl JaHHBIX (MaccCuBbl, (ailibl,
yKa3aTesu), Pa3InuHble BUJBI IUKIIOB U PEKYPCUBHBIE NTpOLEypHI [2].

K anropurmam Bepupukanuu nporpamm. Bepudukamus nporpamMsl TpeOyeT aHaIn3a
(ceMaHTUYECKHX) COOTBETCTBYIOLIMX CBOMCTB Ui BCEX JOMYCTUMBIX NyTEH BBIIOIHEHUS
nporpaMMbl. MeToabl BepuUKAIMM MPUMEHSIOT Ha pasHbIX JTanax M IpU  Pa3IUUHBIX
CTpaTerusix KOHCTPyHpOBaHUs Nporpamm. Pasznuuaror criegyronme noaxoast: 1. AHaIUTHYECKU
MOJXO0Jl, KOrja TIpOBOAUTCS BepU(UKalUs TOTOBOM mporpaMMbel wiu e€ ¢parmeHTa. 2.
CuHTeTH4ecKuil moaxoa, IpU KOTOPOM IOIIArOBO KOHCTPYMPYETCS MPOrpaMMa, COBMECTHO C
JI0Ka3aTeNbCTBOM €€ KOppeKTHOCTH. 3.Bepudukanusa 1nHaMU4ecKUX CBOMCTB BBIYMCIECHUH, IpU
KOTOPOH 0OHapyKUBAIOTCS AHOMAaJIVH. 4. Bepudukanus (bopManbHBIX
cnenupuKanuinpoOIeMHbIX 00JacTel, IPEICTaBISIIOIINX aKCHOMAaTH3aI[MI0 OCHOBHBIX OHATUN
THX obnacrelt. 5. Bepudukauusa npaBun npeoOpa3oBaHuil Al TpaHC(HOPMALIMOHHOTO CUHTE3a
nporpamm. MeTo el BepuuKauy MpakTHYECKH TPUIIOKUMBI K JTFOOBIM TIPOOJIEMHBIM 00J1aCTsIM,
B TOM YHCIie OOJACTSIM HEUYUCIOBOW MpUPOabl. M3-3a anropuTMHUYECKON HEpa3pelmmnMOCTH
npo0JieMbl  3aBEpLIEHUS HEBO3MOXKHO IMOJIHOCTbIO  aBTOMAaTH3HMPOBATH  JOKAa3aTeNIbCTBO
3aBepiieHus pabotsl [1].

IIpakTnyeckoe oOpasoBareqbHOe mnpumeHenue. IIpuBenéM  HekoTopele U3
UCTOJIb3yeMbIX B OOyYe€HHMH METOZOB M aJropuTMOB. Hane)XHOCTh MPOTrpaMMHBIX CHUCTEM.
Crieruduxanus cBoicTB nporpamm. Jlornueckuii sa3p1k cnennpukanuii. @opmanbHas ceMaHTHKA
A3BIKOB IIPOTrPAMMUPOBaHMs. TepMHUHOIOTHS: IPEAYCIOBHS, TOCTYCIOBUS, NHBAPUAHTHI IIUKJIOB,
Tpolika Xoapa, aHHOTHpOBaHHas Iporpamma. I[IpocToil Kiacc mporpamm, HCIOIB3YIOLINN
orepaTropsl MPUCBAaUBaHMs, YCIOBHOIO BbIOOpa M mepexoaa. ba3zoBeIMH UId peanu3anuu
BBILICTIPUBEIEHHBIX SIBIAIOTCS 3HAHUS 110 PeaTH3aluU CTPYKTYp JaHHBIX, TaK KaK OOJIBIINHCTBO
ITOPUTMOB TPAHCIISALIUH U TIPe0Opa3oBaHmii CBOAUTCS K paboTe ¢ HuMuU. OyHK1Ms Mmoaudukanum
MaccuBa U ee akcuomartusauus. [IpaBuio BbIBOJA YCIOBUI KOPPEKTHOCTH [UIsl OlepaTopa
NPUCBAaUBAHMs JIEMEHTAM MacCcHuBa. AKCHOMAaTH3alUs 0a30BBIX NPOLEAYp s3bIKa 00pabOTKH
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nocnenoBaresbHbIX (aitnos. [IpaBmia BbIBOA YCIOBHI KOPPEKTHOCTH IUIsl ATUX IMPOLEAYP U
orepaTopa npucBauBanus oydepy daiina [4,5].
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MPHTH 14.35.09
OBPA3OBATEJIbBHASI POBOTOTEXHUKA HA ROBOROBO

Ka3zaraues B.H., cT. npenoaaBare/ib kadgenapnbl «Texuuueckne TuCHUNITHHBD)
AiiTkanues I'.C., cT. npenogaBaresib kageapsl « Texnnueckue TUCHUNIMHBI
Ka3zaxcko-pyccknii MmexayHapoaHbiii yauepcurert, Kazaxcran, r. Akrooe

Annomayun: B cmamve paccmampueaemcs npoyecc pa3eumus U 6HeOpeHus 8 yueOHblll
npoyecc obpazosamenvholl pobomomexnuku pobomomexnuueckoco komniexkma RoboRobo.

Knrwoueswie cnosa: obpazosamenvras pobomomexuuxa, obyyenue pobomomexnuke, Habop
RoboRobo.

Abstract: In article development and implementations in educational process of educational
robotics on the example of a robotic set of RoboRobo which can be used in training is considered.

Keywords: educational robotics, robotics training, RoboRobo kit.

Annotatsiya: Magolada RoboRobo robot-to'plamini ishlab chigish va o'quv robototexnikasi
0'quv jarayoniga joriy etish jarayoni muhokama gilinadi.

Kalit so'zlar: o'quv robototexnikasi, robototexnika treningi, RoboRobo to'plami.

[{ndpoBbie TEXHOIOTUN HEYKIIOHHO MEHSIOT PACCTaHOBKY CHJI HA TJIO0AbHBIX PBIHKAX.
[TpuBBIYHBIE TIOJXO/BI K YIPABICHUIO TPOU3BOICTBOM, pa3pabOTKe MPOIYKTa, POSKTUPOBAHUIO
NPEINPUATHA  TEPSIOT CBOKO  aKTyallbHOCTh, CTAHOBSACh HedI()(DEKTHUBHBIMH. MHOTHE
TpPaJULIMOHHBIE OTPACIIH, HA KOTOPBIE MPUXOAUIICS MakcuManbHbi 00beM BBII, TepsioT cBoro
3HAUYUMOCTh B CTPYKTYpE MHUPOBOI 3KOHOMUKH. Ha apeHy BBIXOAST HOBBIE HHIYCTPUU, HOBBIE
o0JyacTu 3HaHUS, CBSA3aHHBIE C PA3BUTHEM U(POBBIX TEXHOJIOTUH, HCKYCCTBEHHOTO MHTEJICKTA,
00paboTkoil MHpOpMAIMKM, a HCCICIOBAHUS U pPa3pabOTKH B ATOH 0OJACTH CTAaHOBSITCS
HAIpaBJICHUSMH C CAMBIM OOJIBIIIAM TIOTSHIIUATIOM.

Acconmanusi “HIYCTPUHU JEeTCKUX ToBapoB u cepBucoB, Worldskills Russia, Cisco, IBM,
Intel paspaboTanu atiac Oyaymmx npodeccuii, rje BIusHre pOOOTOTEXHUKHU CYIIECTBEHHO. BoT
MpUMEPHI 33/1a4 OYYIIETO KacaTeIbHO POOOTOTEXHUKH:

— MPOEKTUPOBAHUE POOOTOB M POOOTOTEXHUYECKMX KOMIUIEKCOB O] Pa3iIMYHbIC HYKIBI: IS
MEAHIIMHBI, TPOMBIIIIEHHOCTH, JOMAIITHETO X035ICTBA, [Tl IeTeH;
— pa3paboTka u moadop MaTepHuasIoB AJs SJIEMEHTOB POOOTOTEXHUUYECKUX YCTPOMUCTB;
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— pa3paboTka Ju3aiiHa POOOTU3UPOBAHHBIX CHCTEM C YYE€TOM HEOOXOJUMOCTH UX
B3aMMO/JICUCTBUS C JIDABMHU U OKPYKAIOUIEH CPENOI;

— pa3paboTka cucteM 00y4eHus: poOOTOB;

— MPOSKTHPOBAHKE U YIIPABJICHUE BHICOKOCIIOKHBIMH POOOTOTEXHUYESCKUMH KOMIUIEKCAMH. [2]

PobGotoTexHnka — o007acTh HayKd W TEXHUKH, HAXOJINASACS Ha CTHIKE MEXaHMKH,
JJIEKTPOHUKUA U mporpaMmupoBanus. CerogHsi pa3paboOTKu pPOOOTOTEXHUKHU BHEAPSAIOT B
pa3jiyHble  HANpaBJICHHUSI  UYEIOBEYECKOM  JEATeTbHOCTH: OT BOCHHOM TEXHUKH H
poOoaBTOMOOUIIEH, 10 OBITOBOM TEXHUKH M AETCKUX UrpyIIeK. JleHCTBUTENBHO, pOOOTOTEXHUKA
CErOo/HsI OJHO U3 CaMbIX MHTEHCUBHO PAa3BUBAIOLINXCS HAMIPABJICHUN HAYKH U TEXHUKH.

B cBsi3u ¢ pazBuTHEM pOOOTOB aKTYAIH3UPOBATHCH MPOOIEMBI 00yUeHHSI POOOTOTEXHUKE
Ha Pa3MUYHBIX YPOBHAX 0Opa30BaHUS W Pa3IMYHBIX BO3PACTHBIX Kareropuit oOywaromuxcs. B
KOJUIEIPKaxX, By3aX BHEIPSIIOTCS KypChbl 10 pPOOOTOTEXHHMKE, OPUEHTHUPOBAHHBIE HA YCIOBHS
y4eOHOr0 3aBeICHUS: MaTEepPHAIbHO-TEXHUYECKasl 0a3a, anmapaTHO-IIporpaMMHOE O0OecrieYeHHeE,
y4eOHO-METOIHUCCKYIO TOAACPKKY 1 ap. [1]

MatepuaabHO-TEXHUYECKUM OOECIEYeHHEM COBPEMEHHBIX KYpCOB 00pa3oBaTeIbHOU

POOOTOTEXHUKH MOTYT CITY>KUTh Pa3IUYHbIC UMEIOILIUECS HA PhIHKE POOOTOTEXHUYECKHE HAOOPDI:
LEGO, Roborobo, FisherTechnics, OLLO, HUNA, Bioloid, Arduino u ap. B sTux Habopax, kak
MPaBUIIO, MPUCYTCTBYIOT TPH YacTH: ammaparHas (MUKPOKOHTPOJUIEp, AATYUKU, JBUTATEIH U
Ipyrue JeTalnd JJIEKTPOHMKU W MEXaTPOHHMKH); MporpaMMHas (IporpaMMHOE oOecriedeHue,
npelHa3HaYeHHOe Il MPOrpaMMHUPOBAHUS  COOPaHHOM POOOTOTEXHUYECKOM MOJIENH);
MeToaudeckas (MHCTPYKLHUS 1o paboTe ¢ HabopoM, a TakKe 3aJaHUs U PEeKOMEHAAINU 10 cOOpKe
pa3IUYHBIX POOOTOTEXHUYECKUX MOJCIIEH).
KoHCTpYyKTOpBI pOOOTOB - SIBJISFOTCSI TJIABHOW COCTABJIAIONICH CHUCTeMBbI oOydeHmst STEM —
abbpesuamypa YETHIPEX OCHOBHBIX HAIPABJIEHUH, UTPAIOIIMX HA CETrOJHS KIIOUEBYIO POJb B
pa3Butuu TexHosoruit (S- Science (ecrectBennsie Hayku), T- Technology (rexuomorum), E-
Engineering (umxenepus), M- Mathematics (maTemaTuka);

IIpocToil M OpuUrMHANBHBIA TMOAXOJ K MPOrpaMMHPOBAaHUIO POOOTOB, PEaTU30BaH B
POOOTOTEXHUYECKOM KOHCTPYKTOpe Kopelckoi kommanuu RoboRobo. HOxHoKopelickas
xomnanust RObORObO Obuna cozmana rpymmoll JOKTOpOB TexHHuYeckuX Hayk CeyibCcKoro
HauuonaneHoro ynuepcutera B 2000 romy. Muccust KOMOaHMM 3aKJIIOYAaeTCsl B CO3JaHUU
cUCTeMBI poOoTOoTeXHUYECKOTO 0Opa3oBanus STEM, oxBaThIBaroIIeil IIKOJIHLHUKOB M CTY/ICHTOB
BbIcIIMX  y4eOHbIX 3aBeaeHuid. [Ipomykmuss RoboRobo  mmpoko wucmons3yercs B
0011eo0pa3oBaTeIbHBIX MIKOJAX, YACTHBIX MHCTUTYTax, €€ H3yueHUE BKIIIOUEHO B y4yeOHbIE
IJTaHBI MHOTHX CTPaH a3UaTCKOT0 peruoHa.

Kommanust RoboRobo Takke mpeayaraet HabOpsI 1711 0O9€Hb MAJICHBKUX JeTei (5-7 neT):
Robo Kids Nel u Robo Kids Ne2. Bropoit Habop — nomnonHuTenbHbIN K nepBoMy. M3 nepBoro
Habopa MOkHO cobpaTh 16 poboTOB, a U3 Broporo — emé 16. B atux Habopax Mpou3BOAUTENb
npeiaraeT MHTEPEeCHBIN MOAX0/I K YIPAaBICHUIO pOOOTaMH.

B cocraB 3T0r0 KOHCTpYKTOpa BXOJAT MJIACTMACCOBBIE I€TAIN ISl KOHCTPYUPOBAHUS, IOX0XKHE
Ha geram LEGO, motopsl, nHbpakpacHbIi ceHCOp, JaTYNK KacaHUs, JAMITOYKH, OJIOK CUTHaA,
KOHTpOJIIEP, a TaKkkKe Habop KapTodyeK CO MTPUX-KOJAMHU U YCTPOMCTBO UTEHUS IITPUX-KOJOB C
kaprouek. Konctpykrop RoboRobo RoboKids 2 ornuuaercs or RoboKids 1 nammumem
JOTIOTHUTEIBHBIX JIeTajlel, JaTunuKa 3ByKa U MyJibTa JUCTAHIIMOHHOTO yrpaBieHus. TexHomorus
KOHCTPYUPOBAHMS M MPOrpaMMUPOBaHUS poOOTOB B KOHCTpYKTOpax RoboKids 1 u RoboKids 2
oIHa M Ta >xe. Hanmuuue mysipTa TUCTAHIIMOHHOTO YIPABJICHUS IMO3BOJSET PACIIUPUTH BUIBI
KOHCTPYUPYEMBIX POOOTOB, peliath Oojiee CIOKHBIE 3afaydl 10 MOACITUPOBAHMIO JEHCTBUI
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pOOOTOB ¥ TIPOBOAWTH pa3iIMYHBIC COCTS3aHHMS ISl JIeTei, TIOAO0OHbBIe, HAaIpUMeED,
pobororexunueckum copeBHoBaHusIM |YRC Ha ocHOBe 00pa3zoBaTelbHBIX KOHCTPYKTOPOB
HUNA/MRT.[6]

PucyHkr W mTpHX-KOABI HAa KapTOYKaX COOTBETCTBYIOT TEM WIIM HMHBIM KOMaHIaM
ympaBieHus ycrpoictBamu pobora RoboRobo RoboKids. Jletu cocTaBisitoT mporpammsl st
pOOOTOB TyTEM pacKIaIblBaHUs OSTHUX KApTOYEK HA CTOJEC B TOPSAKE BBITOIHEHHUS
COOTBETCTBYIOIIMX KOMaHJ. 3aTéM OHHU C MOMOIIbIO YCTPOWCTBA CUMTHIBAHUS IITPUX-KOZOB C
KapTO4YeK 3arpykar0T COCTABICHHYIO MPOrpaMMy B KOHTPOJUIEP poOO0Ta, BBIMOIHSS CICAYIOIINE
IEUCTBHUA:

1. Ha)XaTh Ha KHOMKY ‘“R” Ha CUMTHIBAIOIIEM YCTPOWCTBE (YAAJIUTHh CTAPYIO MpOrpamMmy B
KOHTPOJLIIEPE);
2. IIPOBECTU KAapPTOUYKOM IO CUUTHIBAIOLIEMY YCTPOMCTBY U, KaK TOJIbKO BBICBETUTCSI HOMEP

3arpyaemMoi KapTOuKH, HaKaTh Ha KHONKY “D” (3arpy3uTh KapTOuKy B KOHTPOJLIED);
3. IocJIe 3arpy3Ky BCeX KapTOUeK Ha)kKaTh HAa KHOMKY “S” (3alyCTUTh IIpOrpaMmy).
IIporpamMmMbl MOTYT COAEpKaTh KAPTOUKU C KOMAHIAMHU YIIPABICHUS ABHKEHUEM (BIIEpe],
HAa3a/1, CTOII, [IOBOPOTHI HAIIPAaBO, HAJIEBO), pabOTHI C JaTUMKAMU U IpYTUMHU ycTpoiicTBamu. J{is
COCTaBJICHUS IPOTPaMM PA3BETBILIIOLICHCA W LUKIWYECKOW CTPYKTYpbl INpeJHa3HAYECHbI
KapTOUYKU C KOMaH/JIaMHU «ECIIN» U «IIOBTOP». Pa3BeTBIAIONIYIOCS CTPYKTYpPY UMEIOT, HAallpUMeEp,
IIPOTPaMMBI YIIPABICHHS IBUKCHUEM WM JPYTUMH JACHCTBUSMH poOOTa MIPU €ro MPHOIMKEHUN
WIM CONPUKOCHOBEHUHM C MpEnsATCcTBUEM. B KkauecTBe mnpumepa HpOrpaMMbl IIUKIMYECKON
CTPYKTYPBI MOYKHO IMPUBECTHU MPOTPaMMy JIBUKEHUS po0O0Ta 110 TPaeKTOPUH B BUJE KBajpaTa. .[4]
[IporpammHoe ofOecrieueHne uMeeT Tpaduueckuil UHTEpdeiic, cpeqy NporpaMMHPOBAHUS
nocpenctBoM Rogic Program «VMIKOHOK» - KAPTMHOK JIOCTYIHBIX TOHUMAHHUIO JUI1 HOBUYKOB.

Rogi - RODDRDSO = 121

Selting

' Functions

1 Chip=

End i

IF Else

Puc.1. KOHI_[CHI_II/ISI C60pKI/I BBITIOJIHEHA B BUJIC OJIOK-CXEMBI.

bnaronmapst Tomy, 9T0 mporpaMMHpOBaHUE MOJENeli POOOTOB, MOCTPOSHHBIX HA OCHOBE

koHCTpykTOpa RoboRobo RoboKids, BrImonHsIETCS B HAISIAHONW M TTPOCTOM (hopMe, I€TH JIETKO

OCBaWBAaIOT OCHOBHBIC AJITOPUTMHYECKHE KOHCTPYKIUU M OBICTPO HAYMHAIOT CaMOCTOSITEIHHO

CO3/aBaTh MPOTPaMMbI YIPABICHUS TMEPEMEIICHUSIMH W JAPYTUMH JIEHCTBUSMHU pobOTa Kak
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JUHEWHOM, TaK U Pa3BETBISMIOMUNACS U IIUKINIECKON CTPYKTYPBI, YTO CIIOCOOCTBYET Pa3BUTHIO Y

HUX JIOTHYCCKOI'0 1 aAJITOPUTMHUYCCKOI'O MBIIIJICHUS.

Puc.2. Kopo6ka ¢ Habopom Robo Kids u mogenu po6oros

Cepus Electronic Kit mpezacranena Bcero 1 HaOopoM, 00y4YaroIUM KOHCTPYHPOBAHHUIO
ANEKTPOMEXaHNIECKUX UTPYIIEK, COOMPaEeMBIX OJIOYHBIM CITIOCOOOM.

Puc.3. Monenu u3 Ha6opos cepwuii Electronic Kit u Animal Kit
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Llenbp cepuu - HAy4yUTh MPaBWIBHO COOMpATh IJIACTHKOBBIE OJOKM M COEAMHSATH IPOBOJAMU
AJIGKTPOHHBIE KOMIIOHEHTHI TaK, YTOOBI MOJENU BBINOJHSIN pa3sHooOpasHbie (GyHKIMU. Tpu
Habopa cepun Animal Kit ygatr po6oToTrexHuke 6¢3 Kakoro-iu0o mporpaMMUPOBAHMSI — KaXIbIi
HaOOp TpaHCPOpPMUPYETCS B 4 MOJEIN PA3IMYHBIX )KUBOTHBIX, KOTOPBIE IBHTAIOTCS Oiaromaps
IPOCTOH 2JIEKTPOHHON HAUMHKE C MUTaHueM OT OaTapeek. O0e cepur npeaHa3HAYCHBI JUTs JeTel
oT 6 10 9 ner.

Jlnst  nmanpHeimiero oOydeHus, Kopekckas kommanuss RoboRobo mnpemmaraer 5
00pazoBaTesbHBIX HAOOPOB MIJIsi COOPKH MPOrPAMMHUPYEMBIX POOOTOB.

[TporpamMHuoe oOecrieueHre MO3BOISET BBIMOIHATE MHOTO (pyHKIHI, Takux kak While, if, break,
loop u tak nanee.

Bor Bcerna moxere pacmuputh cBoit ROBOKIT Nel no koncrpykropoB ROBOROBO
MOBBIIICHHON CIIOKHOCTH. {7151 3TOr0 BaM He HY»HO TOKYIaTh HOBBIM Habop. Bam mocrarodno
Oynet mpuoOpectu pecypcHsiit Habop ROBOROBO.

PoGot Robokit 1 - sBisieTcs cTapTOBBIM U MPEAHA3HAYEH I O0y4YeHHs IeTel cTapuie 8
JeT HayaldbHBIM HaBbIKaM poOoTOTeXHHKH. OH BKJIIOYaeT B ceOd DIEKTPOHHYIO IUIATy C
npoueccopoMm — KouTposiep Roborobo, MK gatumku, nepekiitouarenu, 2 MOTOpa, KOHTAKTHBIC
IUTAaHKH, KoJéca, OaTapedHblii OTCEK, METaNIMYeCKUe M TEKCTOJMTOBBIE NETalld, MpPOBOJA U
KPEINEKHBIE DJIEMEHTHI.

Po6ot Robokit 2. DTot Habop ciykuT U1 MoAepHU3auu KomruiekTa Robokit 1, ¢ ero
TIOMOIIBIO BBl CMOKeTe coOpath 24 pobora.

Po6oT Robokit 3-4. DToT HabOp CiIyKUT IS MOIepHH3anuu kKoMiniekTa Robokit 2, ¢ ero
MOMOIIIBIO BBl CMOXeTe coOpaTh 36 poOoTOB

Puc.4. Monenu po6otoB u3 HabopoB Robo Kit Nel u Robo Kit Ne2

CnoxHocTh MoJesel yBelIWYuBaeTcss oOT Habopa K Habopy — HOSBIAIOTCS
JIOTIOJTHUTEIILHBIE TaTYNKH, PEMEHHBIE TIepe/Iadn, pa3IndHble cBeTOBbIe MHIUKaTophl, UK mynpT
ynpasieHus, B Habopax Ne3 - 4 umeercs moaynb Bluetooth, natunku xacaHus u 3IeKTpOHHAS
Tu1aTa, Mo3BOJISIONIAas COOUPATh «O0EBBIX» POOOTOB.

Po6ot Robokit 3-4. DToT HabOp CIYXUT A7 MOAepHM3aUK KoMiiekTa Robokit 3, ¢ ero
MIOMOIIIBIO BBl CMOXeTe coopath 42 podoTa
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Puc.5. Monenu po6otoB u3 HabopoB Robo Kit Ne3 u Robo Kit Ne4

KoMmiekT KOHCTpyHpOBaHMSI U MOAETUPOBAHUS MPEACTaBIsET cOOON ONMTHUMAaNbHBIN HaOOp,
KOTOPBII TMO3BOJISIET OPraHU30BaTh OOYYEHHWE OCHOBAM POOOTOTEXHHKH JOMa, B IIKOJIE W B
YUPEXKJIEHUAX JOMOIHUTEIBHOTO0 00pa3oBaHus, KaKk B y4eOHOM Ipoliecce, TaK U JUIsl y4acTusi B
COpPEBHOBAHUAX U LU(POBBIM TEXHOJIOTHUSAM ISl COBEPIIEHCTBOBAHUS M OCBOECHU S HOBBIX 3HAHUI;

HHocmouncmea:

e Huskas nena Habopa.

e  KoHcTpynpoBaHHE C IOMOIIBIO METAJUIMUECKUX KPENEKEN U TEKCTOJIUTOBBIX TUIACTUHOK.

e U3 HaGopa MoxHO coOpath 12 moneneit pobora.

e becmiaTHOe mporpaMMHOe oOecreueHue

e lmeercs pecypcHblil HabOP

Heoocmamxku:

e [IpoBoauTcs Majo COPEBHOBAHUM, ECTh HECKOJIBKO PETMOHANIBHBIX.

e [IporpammHoOe obGecrieueHre Ha aHTJIMICKOM SI3bIKE

e [IporpammupoBaHue OrpaHUYEHHOE.

[TpumeHeHrne poOOTOTEXHUYECKUX HAOOPOB MOMOXKET HM3YYHTh OCHOBBI POOOTOCTPOECHHS U
MPUHIIMIBI 3JIEKTPUUYECTBA, 3JIEKTPOHHOM CTPYKTYpbl B IPOIIECCE CO3/aHUS CBOETO MEPBOTO
poboTa. A Takke y3HaTh O pa3IMYHBIX TUIAX KOMIOHEHTOB, Takux kak LED, 3ymmep,
AJIEKTPOJIBUTaTENN U OCHOBHBIE ITPUHIIMIIBI CEHCOPOB.

Hcnone3ys poboroTexHM4eckuii KoMruiekT RODORODO, MOKHO peKOMEHI0BaTh BBECTH
Kypc oOpa3oBaTelbHOM poboToTeXHHUKH 171 cniennanbHoct SB010200-I1enarornka u meToauka
HAYaJIbHOTO 00yYeHHUS.

Cnncok MCcnoJib30BaAHHOM JIUTEPATYPbI
Ao6nynramumos I'.JI, I'ymiora A.A, Kazaraue B.H. PoGoToTexHuka - MacCoBBIi BUJT IETCKOTO U
MOJIOJIS)KHOTO TEXHUYECKOro TBopuecTBa./ MH(OpMarmoHHbIE TEXHOJOTHH B OOpa30BaHHH.
XXV MexnyHnapoanas koHdepeHusa-BeicTaBka. COoopuHuk tpymoB U.I1.-M. :M3nmarenbckuit
otnen pakynprera BMK MI'Y umenu M.B. JlomoHocoBa, 2015. C. 21- 22.
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NPUMEHEHUE YMHBIX TEXHOJIOT' M B UPPUT ALIUA

A.ll.Apug:kaHoB — K.T.H., 1oueHT HanmoHa bHBIN HCC/IeI0BATEIBCKUI YHUBEPCUTET
«TamkeHTCKOro MHCTUTYTA HHKEHEPOB MPPHUIallii U MEXaHU3AIHH CeJIbCKOI0
X035HCTBa»

A.A.A0pyranueB — 1o0kTopanT HanmonaabHbIi Hccie10BATeIbCKUI YHUBEPCUTET
«TamKEeHTCKOro HHCTUTYTA HHKEHEPOB MPPHUIallMU U MEXaHU3ALMHU CEJIbCKOI0
X035 HCTBa»

Annomayusn: Cygopumiiune UHmMeIeKmyal mexHoI0UsIapUHU KeHe KYJIaul OpKaiu Cy8HU
meotcautea Iputiuuidl MyMKuUH. AWM cyeopund mexHoN0cUACU IKUHIAPHU CY2OPULUL BXMMéDfCﬂapuHu
AHUKIQUWL Y4YH MYNPOK HAMIUSU 8d 00-Xa60 Mawviymomaapudau gouodaranaou. Maxonraoa
mynpoxk Hamiucu eda 06—);'&60 wapoumu xoi1amurnu Kysamuui ea maxjiul KUjiuiL opKaiu Cyeopui
AHcapaéHunu bowkapuwinu asmomamiawmupuws yuyn MoT mexnonocusicunu Kyaiaul Xakuoa cy3s
bopaou. Tynpoxoacu HAMAUK OapaANCACUHU HA30pAM KUAUWL OPKAIU AKIIU CY2OPULL MUSUMU
(hepmepnapea cyzopunl dHcapaéHIAPUHU ABMOMAMIAWMUPULL 84 CY8 CAPDUHU KAMAUMUPULL
UMKOHUHU Oepadu.

Kanum cyznap: cys maukuciucu, cy20puli, Cy8 mMeNCaAMKOPAUSU MexHOI02UsIapu,
MOHUMOPUHS, asmoManlautmupuiid, UHmel1eKmydajl MexHol02Usl, 6yi0/wzap UHmMepHemu.

AnHomauyun. Dxonomus 600bl Modicem Oblmb OO0CMUSHYMA WUPOKUM NPUMEHEeHUeM
UHMEILIEeKNMYalbHblX MexHonA02Ull NOAUBA. HHmeﬂ]leKmyaJlea}Z mexHo02Usl noauea Ucnojb3yent
OaHHble O 6AANCHOCIMU NOY6bl U MemeodaHHvie O onpedeﬂeHuﬂ nompe6ﬁocmu CeNnbXo3
Kyibmypul 6 noause. B pabome paccmompenvi 6onpocevl npumenenus mexvonocuu loT Ons
asmomamusayuu ynpasienusl npoyeccom noauea nymem MOHUmMOpuUHsa u aHajiuza COCMOAHUA
erad0CHOCMU  epyHma u memeoycinosuti. Koumpoaupys yposenb  81aXCHOCMU  NOYEBH,
UHMEIUIEKNMYAIbHAA cucmema OpoueHuUsl no3eojsiem gbepMepaM asmomamusupoeams npoyeccsyl
nojuea u cCoOKkpamuniob nompe@zezme 8000L.

Kniouesvie cnosa: oOepuyum 600vl, opouieHue, Bodochepecarouue MexXHOLO2UU,
MOHUMOPUHS, asmomMamu3ayusl, UHMeEIEeKnMyalbHasl MEXHOI02UAl, UHMEPHEM 6€W€ﬁ.

Abstract: Water savings can be achieved through the extensive use of intelligent irrigation
technology. Intelligent irrigation technology uses soil moisture data and weather data to
determine the crop's irrigation requirements. This paper discusses the application of loT
technology to automate irrigation management by monitoring and analyzing soil moisture
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conditions and meteorological conditions. By monitoring soil moisture levels, an intelligent
irrigation system allows farmers to automate irrigation processes and reduce water consumption.

Keywords: water scarcity, irrigation, water-saving technologies, monitoring, automation,
smart technology, internet of things.

Opomraemoe 3emienienve HMMEET KIIOYEBOE 3HAYEHUE IS JKU3HEIEATEIbHOCTH B
VY30eKkucTane, KOTOPhI PacroiokKeH B MOJIYy3aCyILLIMBOM PETHOHE C KAPKUM CYyXHM apHIHBIM
KJIMMAaTOM M OCTPBIM Je(QHUIUTOM BOJbL. B yCIOBHSAX apuIHOTO KJIMMAaTa OpOIIEHHUE SBISIETCS
OCHOBOH MPOAOBOJILCTBEHHOM 0€30MacHOCTH, OJIaroCOCTOSIHUSI CETILCKOTO HACENICHHSI, OXPaHbl U
MOBBIIICHUS TPOAYKTUBHOCTH 3€Mellb, a Takke 0a30il pa3BUBAIOMIETOCS OBICTPHIMH TEMITaMU
arpapHO-IPOMBILIUIEHHOTO KOMILIEKCA.

Kak ykazano B [1], B 2020 roay miomaas opoIacMoi 3eMeJIbHOW TUIOIIAId PECIyOInKu
cocTaBiisul 4,3 MIIH reKTapoB U B cpeHeM 90-91 mpoLeHT BceX BOJHBIX PECYPCOB UCIIOIb30BAHO
B CEJIbCKOM XO3siCTBE, 4,5 TpomeHTa - B cdepe KOMMYHaIbHO-OBITOBOrO XOo3sicTBa, 1,4
IIPOLIEHTA - B IPOMBIIIJIEHHOCTH, 1,2 mporeHTa - B pbiooBoAcTBE, 0,5 mpoleHTa - B TEMJI0BOU
SHEpPreTHKe, 1 MPOLEHT - B IPYTrUX OTPACISIX SKOHOMUKH.

Opol1ieHne cenbCKOX035IMCTBEHHBIX KYJIbTYp OCYLIECTBIISIETCSI B OCHOBHOM BPYYHYIO U B
COOTBETCTBUU CO CIOKUBIIUMHUCS TPATUIIUOHHBIMU MeTo1aMU. D(PHEKTUBHOCTD CYIIECTBYIOIINX
OPOCHUTENFHBIX CHCTEM OCTAeTCsl Ha HU3KOM YpPOBHE M3-3a MX HU3KOTO TEXHUYECKOTO YPOBHS U
orcyTcTBUS 3G (EKTHBHBIX METOJOB  YIOPABIEHHUS IpOLlECCaMH  BOJOIOJIB30BAHUS U
BojiopacmnpeaeneHus. [lostomy adhekTrBHOE yrpaBieHUE OrpaHUYEHHBIMU BOJJHBIMU PECYpPCaAMHU
UMeeT NIEPBOCTENICHHOE 3HAUSHHE JJIs1 PECIyOINKH.

[To nanHbIM [2] 06111as MUIOIIa1b IPUMEHEHHUS BOIOCOEpETaoluX TEXHOJIOTHI OpOIIeHUS
COCTaBJIsUIa BCETO 75 THIC. TEKTApOB, WK 1,7 MpoIieHTa OT OOIIEH IIIOIIa il OPOIIAEMBIX 3€MElb,
yTO OO0yCHIaBiIMBaeT HEOOXOIMMOCTb JajibHEHIIEeW aKTUBMU3allMM MeEp, HalpaBiICHHBIX Ha
paciIMpeHre UCMHOJIb30BaHUS BOAOCOEpEralmIIuX TEXHOJIOIMH B CEIbCKOM XO3AHCTBE U
oOecnieyeHne 3P PEeKTUBHOCTH UCIIOIb30BAHUS BOJHBIX PECYPCOB.

B Takux ycnoBusX OCHOBHBIMH HallpaBJICHUSIMU PA3BUTHUSI CHCTEM OPOIIEHUSI HECOMHEHHO
SBJISIIOTCSI BHE/IPEHHE TEXHOJOTUH MOHMTOPHHIA IPOIECCOB OPOLICHHs (JUIsl ONTHMH3AIMU
pacxoja BOJBI), BHEIPEHHE TEXHOJIOIMH TOYHOTO OpOILEHHS M IOBBIIICHHE aBTOMAaTH3allUU
IIPOLIECCOB, YTO U OBLIO MOCTABJIEHO B [3] Kak MPUOPUTETHOE HAIIPABJIEHUE COBEPIICHCTBOBAHUS
CUCTEMBI YIpaBJIEHUS BOJHBIMU pecypcaMH, BHEIpeHHUs TexHosoruu «Smart Water» («YmHas
BO/a») W AaHAJOTMYHBIX IM(POBBIX TEXHOJOTUH B BOJOIMOJB30BAHME M BEIEHUE YyueTa
BOJIONOTPEOIICHUSI.

YMHast TEXHOJIOTUSI B UPPUTALIMU - 3TO PA3BUBAIONIASICS TEXHOJIOTMYECKass KOHIENIHUs, B
paMKax KOTOPOH C TOMOIIbIO YMHBIX 3JIEKTPOHHBIX TaTYNKOB COOMPAIOTCS JAaHHbIE C HECKOJIBKUX
CeNIbCKOXO035HCTBEHHBIX MOJIEH, OT MaJIBIX JI0 KPYITHBIX, U UX OKpecTHOCTe. CoOpaHHbIE JaHHBIE
AHATM3UPYIOTCS JKCIEepTaMU M MECTHBIMH (epMepamu, YTOOBI CAeNaTh KPaTKOCPOUHBIE U
JOJITOCPOYHBIE BBIBOBI O IOTOJIHBIX YCIOBUAX, IIJIOJOPOJAUN TIOYBBI, TEKYILIEM KaueCTBE ypoKasi,
KOJIMUECTBE BO/JIbI, KOTOPOE MOTpeOyeTcsl B TEUEHUE CIIEAYIONIeN HeeIu - Mecsla U T.1.

OnHOM U3 TaAKMX MHHOBAIIMOHHBIX TEXHOJIOTHN «YMHOTO0» CEIBCKOT0 X0351CTBA SBIISIETCA
texnonorust «Mutepuera Bemeit» (Internet of Things — 1oT). /lanHast TeXHOIOTHS TPEACTABIISACT
CUCTEMY B3aUMOJCHUCTBHS W OOMeHa HWHQOpMAIUMEH MEXAYy pa3InYHbIMUA YyCTPOWCTBAMHU U
MalIMHaMHM, KOTOpas TMO3BOJISIET aBTOMAaTHU3UPOBATh IMPOILIECCHl YIPABICHUS W KOHTPOJIA
MOCPEJICTBOM PA3TUYHBIX «YMHBIX YCTPOMCTB» U 3HAUUTENbHO CHU3UTh y4aCTHE B HUX YEIOBEKa.
[TpumepoB npumeHenus Texnonoruu [oT B aBToMaTH3anuMs UppUTAIIMA HEMHOTO [4-6].

184



[Ipumenenne OecripoBomHOM (HAa 0Oa3e TEXHOJOTUH WHTEPHET) HWHTEIUICKTYaIbHOMN
mwiargopmel [oT s ympaBieHHS MOTOKOM BOABI B 3aBUCMMOCTH OT BIIQKHOCTH ITOYBBI
o0ecrieynBaeT AMCTAHIIMOHHOE HAOIIONEHHE B PEKUME PEaJbHOrO BPEMEHH JUIsl BIIA/ICIBIICB,
KOTOPBIC HAXOATCS TAJICKO OT MOJIS.

Hamu paspaboran nabopaToOpHBIA IPOTOTUIT MHTEIUICKTYAIBHONW CHCTEMBI MOHUTOPUHTA
nporiecca nojiuBa Ha ocHoBe [0T, KoTopast cMOXeT coOMpaTh BaYKHBIC IS YIIPABJICHUS TIOJTMBOM
JIAaHHBIE W OTHPABJIATH UX Ha oOsaunyro argopmy loT mox HazBanuem Thingspeak B pexume
peaIbHOTO BPEMEHH, TJIe IaHHBIE MOTYT OBITh 3apPETHCTPUPOBAHBI U MTPOAHATU3UPOBaHbI. biIok-
cXeMa MHTEIICKTYAIbHOW CUCTEMbl MOHUTOPHHTA Ipoliecca moirBa Ha ocHoBe [oT mpuBeneHa

Ha puc.l.
JaTaEK
3aCOIIeHHOCTH GSM (?EPBEP
TIOYBEL MOZEM (Thingspeak)
— A
( iL ﬁ
JaraeK —
TeMIlepaTypsl | —*~|
H BIAKHOCTH v
BO3MyXa MWKPOMPOLECCOPHbIA
N S
Ananre
—_—— KOHTPONNEP P
S
OCBeIeHHOCTH
—/
{obmagHOCTH)
—_ I I
JlaTarE JaTaHK
BIAKHOCTH K49ecTBa
[IOYBEI BO3IyXa

Pucynok 1. biiok-cxema HHTeJIEKTYaJIbHOM CHCTEMbI MOHHTOPHHTIA Npolecca
noJjmBa Ha ocHose loT

ThingSpeak - sto obnaunas ruiatgopma unHTepHera Bemiel (IoT), koTopas mo3BossieT
coOuparb, 0TOOpakaTh U aHAIU3UPOBATH TOTOKOBBIE JaHHbIE. BBl MOXKeTe OTIPaBIIATh JaHHbBIE B
ThingSpeak ¢ pa3nuuHbBIX yCTpONCTB, HacTpauBaTh MX OTOOpa)K€HHE B pPEalbHOM BPEMEHHU U
oTnpaniATh yBenomiieHus yepes Twitter u Twilio. Ananutuka MATLAB Buytpu ThingSpeak
no3BoJsieT nucath U 3amyckatb MATLAB-kox /Ui BeIosHEHHS Tpe1o0paboTKU, BU3yaIu3aluu
u a”Hanu3a gaHHbIX. ThingSpeak nmo3BosnsieT nHXeHEepaM U yYeHBIM MPOTOTUIIMPOBATH U CTPOUTH
loT-cuctembl 6e3 HAaCTpOWKH CepBEepOB U pa3pabOTKH BeO-puiokeHUH. YTOoOBl OTHpPABIATH
naHHble aatyukoB B Thingspeak, Hy)KHO B YCTaHOBJIEHHOM IOpSJIKE 3aperHCTPUPOBATHCS U
3aBecTH y4yeTHyo 3anuch B Thingspeak.

s conpsikenust cuctembl ¢ WutepHerom npumeHeH GSM monyns SIM 800/900,
KOTOpPBINA MoXxeT noakitodarbes K GPRS nnTepHeTy A oTnpaBKu JaHHBIX TaTYMKA HA 00JaYHbIN
cepBep ThingSpeak, rae naHHBIE OOHOBISIOTCS B PEXKHME PEATBHOIO BPEMEHH, a TaKkKe
COXPAHSIOTCS JUIsl HOCIETYIOLIEr0 aHaIN3a.

JlJis TOKaJIbHOTO OTOOpaKeHMsI TaHHBIX AATYUKOB ucnoib3oBaH LCD -aucmeit 16 x 2,
KOTOPBII MOXeT oToOpaxarh 16 GykBeHHO-IM(POBBIX cuMBOJIOB B 2 psna. [loaxmouenne LCD
sKkpaHa K Arduino ocymecTsisercs uepe3 untepdeiic 12C. B kauecTBe naTunka tremmnepaTypsl 1
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BIIaXHOCTH TpuMeHeH mudposoi matuyuk DHT11. J{ns mutanus mnatel Arduino U JaTYMKOB
IIPUMEHEHA aKKyMYJIATOpHas OaTapes HOCTOSIHHBIM HanpsbkeHueM 5 B u 3,3 B.

B kauecTBe MHKpPOKOHTpOJIJIEpA UCIOIb30BaH 32-OUTHBIA MUKpOKOHTpoiuiep ESP8266,
Ui paboTBl KOTOPOTrO TpeOyeTcsi MpOTrpaMMHBIM KOJ, KOTOpBIM 3amuchiBactcs udepe3 USB
nporpamMMaTop. MUKpOKOHTpoiiep paboraer oT HampspbkeHus 3,3 B u B3aumojeicTByer ¢
Arduino o nocnenoBarensHOMY HHTepdeiicy. Ha pucyHke 2 nprBeaeHO BUIbI IIPEICTABISEMBIX
JaHHBIX ¢ naT4rKoB Ha Thingspeak.

= — = E— = — ==

T Based Smart Agnculture T Based Smart Agricultime Monitoring
Syatem Syt

] "\
| _\/ L -
[ ST : | DU

Pucynok 2. Buasl npeacraBiasieMbIx JaHHBIX Ha Thingspeak.

CnucoK MCNO0JIb30BAHHOM JIUTEPATYPhI:

[1] Konnenmust pa3BuTusi BogHoro xo3siictea Pecnyomuku Y36ekucran va 2020 — 2030
rojiel, (2020)

[2] HocranoBnenue [Ipesunenta Pecriyonuku Y30ekuctan ot 25 okta6ps 2019 roga Ne ITI1-
4499 «O mepax Mo pacIIMPeHHI0 MEXaHU3MOB CTUMYJIUPOBAaHUS BHEAPEHUS BOJOCOEpEraronmnx
TEXHOJIOTHI B CETbCKOM XO3AHCTBEY.

[3] Crparerus ynpaBiieHHs BOJHBIMH pecypcaMH U pPa3BUTHS CEKTOpa UppUTallMd B
Pecniyonuke Y36ekucran Ha 2021 — 2023 rofsl.

[4] CredanoBa H A u Tpyxuna A J| 2019 UurepHeT Bemieil kak ocCHOBa ITU(POBOIA
ASKOHOMUKH. Dxcnepm: meopusi u npaxmuxa Ne 3 (3) ctp.60-65.

[S]UuTepuer Bemeir B Poccuu [Daextponnsni pecypc]. URL: https://www.pwc.ru
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[6] 10T Based Weather Monitoring System Using Arduino https://electronics-project-
hub.com/iot-based-energy-monitoring-system/
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TA‘LIM SAMARADORLIGIDA AKT MUHIM OMILDIR

Aldashev IlIxomjon To‘xtaboyevich— Farg‘ona davlat universiteti Axborot texnologiyalari
kafedrasi o‘qituvchisi
Aldasheva Sayyoraxon To‘lginovna - Andijon Pedagogika instituti magistranti

Annotatsiya: Fan va texnika jadal sur‘atlar bilan rivojlanayotgan, axborot ogimlari
kengayib borayotgan bu davrda ta ‘limda sinf—dars tizimini qayta ko ‘rib chigish va unga ishlov
berishga ehtiyoj tug’ilmoqda. Xususan, darslarda axborot-kommunikasiya vositalarini qollash
va shu orgali ularning natijalarini kafolatlash lozimligi yanada yaggol namoyon bo ‘imogda.

Kalit so‘lar: Kompyuter, psixologik aloga, bolada refleksiya, pedagogik dasturiy vositalar,
0 ‘z-o ‘zini baholash.

AHHO"HIL{M}I.' B YCAOBUAX CMPEMUMENbHO2O paA36UuUmusl HAyKu U MEXHUKU U paculuperus
uH@OpMCll/;MOHHblx NOMOKO8 B03HUKAEm HeoOX00UMOCMb nepecmompa u paseumus KAaccHou
cucmembl 0bpazosanus. B uacmunocmu, cmanoeumcs 6ce Oonee oueBUOHOU HEOOXOOUMOCHb
UCNOJIb306AHUA MHd)OpMal/;MOHHbZX U KOMMYHUKAMUBHbLX cpedcme HA YpoKax u mem cambiMm
obecneuenus ux agppexmusrnocmu.

Knroueewte cnosa: Komnsiomep, NCUuxojaocudecKasil KOMMYHUKAYUA, oemckast peqb/zekcuﬂ,
neoazo2u4eckoe 06€CI’l€1l€Hu€, CAMOOYEHKA.

Annotation: In the context of the rapid development of science and technology and the
expansion of information flows, there is a need to revise and develop the classroom education
system. In particular, the need to use information and communication tools in the classroom and
thereby ensure their effectiveness is becoming more and more obvious.

Keywords: Computer, psychological communication, child reflection, pedagogical software,
self-assessment.

Ta‘lim jarayonida AKT lar salbiy holatning yuzaga kelishiga sabab bo‘lmasligi uchun
tashkilotchisi va boshqaruvchisi hisoblangan o‘qituvchi o‘quvchilar jamoasi kishilardan tashkil
topganligini unutmasligi har bir o‘quvchi shaxsini e‘tibordan chetda qoldirmasligi kerak.
O‘quvchilar bilan psixologik aloganing qisqa muddatga bo‘lsada yo‘qolishi, og’ir oqibatlarni
vujudga keltiradi. Jarayonning to‘g’ri tashkil etilishi bevosida pedagogning vazifalarini aniglab
olish va bajarilishining ta‘minlanishiga bog‘liq.

Texnologiya — ishlov berish, holatni o‘zgartirish san‘ati, mahorati, malakasi va metodlar
yig_indisil(V.M. Shepel).!

Axborot texnologiyalaridan foydalanish bilan o°qitishni tashkil etish doimiy to‘liq
nazoratni amalga oshirishga imkon beradi va bunda nafaqat o‘zlashtirish natijalarini, balki
jarayonning o‘zini nazorat qilish mumkin bo‘ladi. O‘quvchi bajariladigan topshiriglarning
natijasini va yo‘l qo‘yilgan xatolarning sonini dastur bilan ishlash vaqtida va ish yakunlanishi bilan
yakuniy natijani ko‘radi. Qayta alogani bunday qurish ma‘lumotni o‘zlashtirishning to‘g’riligini
ta‘minlaydi, ta‘lim oluvchiga u amalga oshiradigan faoliyatning har bir bosgichini anglashga
imkon beradi, kichik maktab yoshidagi bolalarda shakllanganlik darajasi etarli bo‘lmagan, uning
0°z-0°zini nazorat qilishning maqsadga muvofiqligi va zarurligiga ishonchini hosil qgiladi. Bolada
refleksiya — o‘z faoliyati usullari, hatti-harakatlari prinsiplarini anglash shakllanadi.

Sinxronlashtirilgan elektron ta'lim masofaviy ta'limdir, lekin u real vaqt rejimida
o'rganishdir. Bu oddiy kundalik mashg'ulotlarga o'xshaydi, ammo farg shundaki, ishtirokchilar bir-
biridan uzogda. Ushbu ta'lim shaklining eng yorgin misollaridan biri bu veb-seminarlar sonining
ortib borayotganidir. Hisobotlarni tashkil gilish uchun maxsus dasturlardan foydalaniladi.[2]
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Kompyuter o‘quvchilarning javoblari to‘g‘risidagi ma‘lumotlarni jamlab borishi
mumkinligi sababli, o‘qituvchi har bir o‘quvchining materialni o°zlashtirishining barcha
bosqichlarining nazoratini amalga oshirish imkoniga ega bo‘ladi. Dasturning nafaqat xatoni, balki
uning xususiyatini ham aniglashi, o‘quvchi duch keladigan qiyinchiliklarni yanada aniqroq
belgilashga va eng erta bosqichlardan korreksion ishlarni yanada to‘g‘ri o‘tkazishga imkon beradi.
Qayta aloganing bunday xususiyati o‘qituvchiga ta‘lim oluvchiga individual yondashuv bo‘yicha
chora-tadbirlarni ishlab chiqishga, ta‘lim oluvchilarning faoliyatlariga tuzatishlar kiritishga sharoit
yaratadi. Bunda o‘qituvchining yozma ishlarga sarflanadigan ko‘pgina vaqti tejaladi.

An‘anaviy o‘qitish metodikasida barcha o‘quvchilarning bilishga iod faolliklarini katta
qiyinchilik bilan ta‘minlashga erishiladi. Mavjud amaliyot natijasida butun sinf o‘quvchilari uchun
yagona pedagogik maqsadlar qo‘yiladi va ular bir xil yo‘llar bilan o‘quv vaqtining bir xil hajmida
erishiladi. Bunda xotira turi, idrok. tafakkur, digqgat, qobiliyatlar, tayyorgarlik darajasi, shaxs
sifatlarining individual xususiyatlari doim ham inobatga olinmaydi. Natijada ko‘pgina o‘quvchilar
kuchlari va imkoniyatlari to‘liq ishga sola olmaydilar: ba‘zilari material ularga tanish bo‘lganligi
yoki topshiriglar juda sodda bo‘lganligi uchun, boshqalari, ularga tushunarli bo‘lmaganligi va ular
ganchalik urinsalar ham belgilangan vaqtda o‘quv topshirig’ini bajara olmasliklari, uchinchilari
esa xayollari chalg’iganligi sababli fikrlash izchilligini yo‘qotganliklari sababli. O‘qituvchi
o‘rtacha o‘quvchiga yo‘naltirilganligi vaziyatida intellektual tengsizlik yana ham
murakkablashadi, zaif o‘zlashtiruvchi o‘quvchilarning ongida noto‘liglik hissiyoti shakllanadi,
kuchlilar o‘z qobiliyatlarini to‘liq maromda ishga solish imkoniga ega bo‘lmaydilar.

Sinf-dars tizimi sharoitlarida ta‘limiy dasturlardan foydalanishda qiyinchiliklar
darajasining turli yo‘nalishlari bo‘yicha bosqichma-bosgich ilgarilash hisobiga muayyan fandan
ma‘lumotlilik va qobiliyatlilik darajasi bilan ajralib turadigan o‘quvchilarning tabaqalashtirilgan
ishlarini tashkil etish mumkin bo‘ladi. Ta‘limiy dasturlar doimiy qayta aloqa evaziga zarur
bo‘lganda o‘quv materialining ixtiyoriy qismiga qaytib har bir o‘quvchiga o‘z bilimlarini
tuzatishga yordam beradi.

Shunga ko‘ra, pedagogik dasturiy vositalar an‘anaviy sinf-dars tizimini buzmasdan
o‘ganiladigan material bo‘yicha individual ilgarilash uchun sharoitlar yaratadi.

Ko‘p sonli tajriba-sinovlar ma‘lumotlariga ko‘ra boshlang’ich ta‘lim o‘quv jarayonida
kompyuterlardan foydalanishda o‘qitish motivatsiyasining oshishi kuzatiladi. Jumladan,
o‘quvchilarning kompyuter dasturlari bilan qo‘llab-quvvatlanadigan fanga gizigishlarini
ahamiyatli oshirish kuzatilgan. Agar 6 yoshli bolalarda yangilik, o‘yin motivi yorqin ifodalangan
bo‘lsa, unda kattaroq yoshdagi o‘quvchilar kompyuterni darsga Kkiritish ta‘lim olishning
intensivligini oshirishini tushunadilar: yozish operatsiyalarini bajarish zarurati yo‘qoladi, zaruriy
mashq qilish hajmini oshirish imkoni paydo bo‘ladi, digqat topshirigning mohiyatiga jamlanadi.

Auditoriya diqgatini jalb etish va o‘rganilayotgan mavzuga qiziqishni saqlab qolish uchun
maxsus uslublarni tanlab olish (o‘xshatishlar, hodisalar, hazil, savollar va boshqalar)auditoriya
ishlashi uchun topshiriglarni (yakka, juftlikda yoki kichik guruhlarda) va ushbu ishlar natijalarini
muhokama qilish uchun savollarni tayyorlashpedagogik refleksiya uchun savollar yoki topshiriq
tayyorlash va shu kabilar.Ushbu ro‘yxat albatta pedagogning imkoniyatlari va istagiga bog‘liq
bo‘ladi.Ta’limning maqsadlari va ko‘zlangan natijalari standartlar talablari va o‘quv dasturini
hisobga olib ifoda etiladi. Ular aniq, o‘lchamli, erishish mumkin bo‘lgan, haqiqiy va vaqt bilan
chegaralangan bo‘lishi kerak (SMART metodikasi).

Tadqiqotchilarning fikrlariga ko‘ra, o‘quvchiga o‘quv magqsadlariga erishishda
muvaffaqgiyat hissini boshdan kechirishga imkon beruvchi muhitni yaratish alohida ahamiyat kasb
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etadi. Aynan kichik maktab yoshida bolada maktabga nisbatan muayyan munosabat, o‘qish istagi
yoki istamaslik holadi yuzaga keladi, bu davrda o‘z-o0‘zini baholash katta o‘zgaruvchanlikka ega
bo‘ladi.

Ta’lim rivojlanib, o‘quvchilarning bilim qiziqgishlari va qobiliyatlarini shakllantirishga
qaratilgan bo‘lishi kerak.[3]

Ko‘pgina bolalar uchun o0°‘z-0‘zini baholashning muhim mezoni o‘zlashtirish,
o‘qituvchilar, sinfdoshlari, ota-onalari tomonidan o‘quv faoliyatidagi ularning muvaffaqiyatlari
yoki muvaffagiyatsizliklarini har kunlik baholash hisoblanadi.

Foydalanilgan adabyotlar:
1. R.A. Mavlonova, M. Arabova, G‘. Salohiddinova. Pedagogik texnologiya. —T:
—Fanlnashriyoti. 2008 vyil., 16-bet.
2. 1.Aldashev CoBpemenHbIe HH(POPMAILMOHHBIE TEXHOJIOTHU B 00OPa30BAHUH - 3TO HOBBIE
BO3MOYKHOCTH. "DKOHOMHUKA 1 conmyM" Ne6(73) 2020 www.iupr.ru

3. C. T. Xa66oposa IIpobrema MoBLILEHUsS HUHTEPECA CTYIEHTOB K PYCCKOMY A3BIKY B
By3e. "OkoHomuka u coumyM" Nel2 (79) 2020 www.iupr.ru

APPLICATION OF NEWMAN-JANIS ALGORITHM TO OBTAIN ROTATING
BLACK HOLE IN QUINTESSENCE

A.L. Abduvohidov!, A.A. Abdujabbarov?

!Andijan State University, Andijan, Uzbekistan
2Tashkent University of Information Technologies, Tashkent, Uzbekistan

Annotation: Using the Newman-Janis algorithm we have obtained the rotating solution for
the black hole in quintessence. We have analyzed the test particle motion around rotating black
hole. The obtained results may be used to get the constraints on parameters of quintessence using
observational data from accretion disc.

Key words: Black hole, rotating solution, particle motion, circular orbits.

Nowadays, the Standard Model of cosmology (SMC) is the best theory available for the
description of the Universe. It is based on two fundamental ingredients: the standard model of
particle physics, and the general theory of relativity [1]. The success of the SMC lies on the fact
that it agrees with three observational pillars in cosmology: the Hubble’s law, the primordial
abundances of light elements (big bang nucleosynthesis), and the cosmic microwave background:
“the black body radiation left over from the first few hundred thousand years” [2].

It has been proposed new algorithm of obtaining rotating space-times from a spherically
symmetric background without solving Einstein’s field equations. This mathematical idea was first
proposed by Newman and Janis in 1965 [3]. Using this “curious derivation,” they were able to
obtain Kerr’s metric by performing a complex coordinate transformation on the Schwarzschild
line element [3]. The key point behind the NJA lies on the fact that the contravariant tensor guv,
expressed in Eddington-Finkelstein (EF) coordinates, can be defined in terms of a null tetrad.

The line element we have obtained within this note has the following form
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and a,Q, C, o are the rotation parameter, magnetic charge of the black hole, normalization
parameter and quintessential parameter, respectively.

In this work we have obtained the rotating solution of a nonlinear magnetic-charged black
hole surrounded by quintessence using a modified version of the NJA discussed in Refs. [4,5].
Using oq=—2/3, we studied the behavior of the event horizon, the ergosphere, and the ZAMO (zero
angular momentum observer) for different values of the charge Q, the spin parameter a, and the
quintessence parameter C. In the case of the event horizons, we solved corresponding equations
numerically and found three solutions: the inner, outer, and quintessence horizons.

Table 1 shows the values of the inner, outer, and quintessential horizon for different values
of Q and C. From Table 1, we see that r_ and rq increase while r+ decreases as Q increases. On the
other hand, for fixed values of Q, the quintessential horizon rq decreases while r.+ increases as C
increases.

0.100 0.080 2.034 9795842168 0.080 2.079 47.91310621 0.080 2.129 31.196697 0.080 2,184 22.808295
0.205 0.159 20259 9795842168 0.159 2071 4791310635 0.159 2,121 31.196698 0.159 2,176 22.808297
0.3 0.234 2013 9795842172 0.325 2.038 4791310673 0234 2,108 31.196699 0.234 2,163 22.808301
0.4 0.325 1992 9795842180 0399 2017 47.91310746 0324 2.088 31.196702 0316 2.145 22.808308
0.49 0399 1971 9795842195 0501 1982 47.91310867 0398 2.067 31.196706 0.393 2,124 22.808321
0.605 0502 1935 9795842214 0.596 1944 4791311048 0499 2.033 31.196713 0.498 2090 22.808339
0.7 0.598 1.895 9795842242 0.717 1.886 4791311300 0593 1.996 31.19672341 0.591 2.054 22.808305
0.81 0722 1836 97.95842279 0.717 1886 47.91311635 0.713 1.941 31.196736 0.708 2.001 22.808400
0.9 0.839  1.770  97.95842328 0.830 1.825 47.91312065 0.823 1.884 31.196752 0.815 1.947 22.808444
1 1 1.666  97.95842384 0.982 1.730 4791312573 0966 1.797 31.1967730  0.951 1.868 22.808500

Table 1. Values for the inner (r)), outer (r+), and quintessential (rq) horizons as a
function of Q for different values of C. We set a=0.1 and M= 1.
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ELEKTRON O QUV-USLUBIY MAJMUALAR YARATISHDA MULTIMEDIA
KOMPONENTLARIDAN FOYDALANISH

Umarjonova Nodira Abduxamid qizi
Nizomiy nomidagi Toshkent Davlat Pedagogika Universiteti
1-kurs magistranti

Annotatsiya: Magolada elektron o quv-uslubiy majmualarni tashkil etuvchilar va
multimedia komponentlarining ahamiyati, multimedia komponentlaridan foydalanishda ta’limda
erishilishi kutilayotgan natijalar hagida so "z boradi.

Armomauu;l: B cmamve paccmampueaenicsl 3Ha4enue OCHoeamenlu J1eKmpOHHbLX
VUEOHbIX KOMNIEKCO8 U MYIbMUMEOUUHbIX KOMNOHEHMO8, odicuoaeMvle pe3yimamol 6
o6pa306aHuu npu ucnoi3oeaHuu My/zbmwwec)uﬁ%zx KOMNOHEHMOB.

Abstract: The article discusses the importance of the components of multimedia components
and the founders of e-learning materials, the expected results of education in the use of multimedia
components

Tayanch so’zlar: elektron o quv-uslubiy majmua, multimedia, multimedia komponentlari,
animatsiya, axborot, elektron kutubxona

Knrwoueevle cnoea: s1ekmponHbIli YUEOHO-MEMOOUUECKUll KOMNIEKC, MYlbmumeoud,
My/lbmuMeaulZHble KOMNOHEHRMbl, AHUMAYUA, unqbopmauuﬂ, IJIEKMPOHHAA oubauomexa

Key words:  electronic educational-methodical complex, multimedia, multimedia
components, animation, information, electronic library

Bugun jadal rivojlanib borayotgan ta’lim tizimi barcha ta’lim tizimining quyi va yuqori
turuvchi tashkilot va tizim vakillari oldida gator murakkab vazifalarni qo'yib bormoqda.
Vazifalarning tayanch yechimlari esa kundan kunga takomillashib bormoqda, bu esa 0"z navbatida
inson kapitalini rivojlantirish, mamlakatning savodxonligini oshirish va ta’lim tizimini xalgaro
talablarga mutanosb tarzda tashkil etish masalalarini yechib bermoqda. Bunga yaqqol misol Ta’lim
to"g’risidagi qonunning yangi tahriri bo lib, bu bir necha muammolarga yechim, vazifalar uchun
tayanch bo'lib xizmat gilmogda.

Bugungi kunda sifatli elektron o quv-uslubiy majmua va uning mazmunini aniglovchi
hamda tashkil etuvchilariga qo’yilgan uslubiy, dasturiy va texnik talablar shakllangan bo’lib,
quyidagi tashkil etuvchilarni 0°zida jamlagan majmua nisbatan to"liq deb hisoblanadi:

-kursga annotatsiya (so'z boshi), unda nashr hagida, kimlarga mo’ljallanganligi, unda nimalar
mavjudligi haqida qisqgacha ma’lumotlar berilgan bo'ladi;

-ishchi dastur, u mutaxassislikning Davlat ta’lim standartlari asosida, shu fan bo yicha namunaviy
dastur (agar u mavjud bo’lsa) asosida shakllangan bo’ladi;

-fanni o'rganishni boshgarish (mustagil ish uchun uslubiy ko rsatmalarni gamrab oladi);

-0°quv qo llanmasi, u o°zida fanning nazariy va amaliy materiallari bayonini jamlaydi. U albatta,
ishchi dastur va uslubiy chegaralar (modul, gism, o quv birliklari)ga mos kelishi kerak;
-praktikum, o'quv qo'llanmasini  o'rganishdan hosil qilingan nazariy bilimlarni
mustahkamlashning malaka va ko nikmalari uchun mo’ljallangan;

-testlar, talabalar tomonidan o'quv materialini nazariy va amaliy o zlashtirish natijalari va
borishini tekshirish uchun nazorat;

-ma’lumotnoma (cnpaBounuk), fan bo'yicha berilganlar, jadvallar, ta’riflar, izohli lug atni o'z
ichiga jamlaydi;
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-kursning elektron kutubxonasi, audio, video materiallari, ta’limning Internet-resurslari bilan
to'Idirilgan oddiy xrestomatiya tarzida tuzilishi bo’lishi mumkin.[2,13-14]

Aynan elektron o quv-uslubiy majmualarning elektron kutubxonasi juda murakkab
jarayonni va mehnatni talab etadigan gism bo’lib, bu majmuaning asosiy gismin sifatida xizmat
giladi. Boshqa tashkil etuvchilar asosan nazariy materiallardan tashkil etganligi sababli, bu gism
eng qizigarli va xarakterga ega bo'lishi muhim ahamiyat kasb etadi. Elektron o quv-uslubiy
majmualarning tashkil etuvchilari bir kompleks holda ish olib borishini hisobga olsak, nazariy
ma’lumotlar mukammal berilgan bo'lsa, lekin multimedia komponentlari bilan takomillashmagan
bo’lsa magsadga erishilmaslik ehtimoli mavjud. Bunda insonlarning ma’lumot qilish qobiliyatlari
turlicha bo’lishini inobatga olish zarur. Elektron o quv-uslubiy majmualar axborotlashgan,
kommunikatsiyalashgan va integratsiyalashgan bo'lishi muhim faktor.

Multimedia aslida murakkab axborot turi bo’lish bilan bir gatorda turli sohalarda
natijalarga erishmoqda. Unidagi ma’lumotlarning xilam-xilligi axborot gabul giluvchilar uchun
qulay bo’lib, bunda ma’lumotlar audio, video, jadvallar, animatsiya, rasmlar va boshqa
komponentlar bilan toIdirilgan holda tagdim etiladi.

Ta’lim multimedianing eng ko'p ishlatiladigan jarayoni hisoblanadi. Multimedia o'quv
jarayonida katta o'zgarishlarga sabab bo’Imoqgda, natijada o qgitishning an anaviy usullaridan
tashqari usullar ham mavjudligi namoyon bo'ldi. An’anaviy passiv o'qitish usullaridan iborat
model aktiv o"qitish modeli bilan almashtirildi. Umuman olganda, multimedia-bu axborotning
yaxshilangan ko'rinishi hisoblanadi. Multimediali axborot to'g’ri yaratilishi natijasida uning
mazmuni va foydaliligi yanada ortadi.[3,5-8]

Ta’lim tizimida xalqaro bozor talablariga javb beradigan kardlar tayyorlashda biz nafaqat
ularni o’qgitishni balki, ularni o qgitishda foydalaniladigan darsliklar, elektron o quv-uslubiy
majmular, metodlar, ularni tashkil etuvchilarni yanada takomillashtirishga alohida e’tibor
garatishimiz zarur. Shundagina biz, nafagat malakali kadrlar shu bilan birga, turli
kompetensiyalarni 0°zida jamlagan mukammal mutaxassislar tayyorlashga erishamiz.

O’z navbatida shuni inobatga olishimiz kerak. Bugun kundankunga rivojlanib borayotgan
axborot texnologiyalari asrida har bir mutaxassis-kadr o'z mutaxassislik fani bilan birga jahon
talablari darajasidagi boshqa yondosh malakalarga ham ega bo'lishi mamlakatimiz va ta’lim
tizimimizning taraqqiy etishida hissa qo shadi.

Foydalanilgan adabiyotlar
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CPEICTBO 00ECTICUCHHS KauecTBa MOATOTOBKH criennainuctoBy, Cankt-IletepOypr, 2012.:
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SUN’IY INTELLEKT: ZAMONAVIY YONDASHUV

B. Tojiboyev, M.Olimov, N.Alimqulov
Z.M.Bobur nomidagi Andijon davlat universiteti

Annotatsiya. Maqgolada sun iy intellekt nima ekanligi, uning paydo bo ’lish tarixi, uning
turlari, sun’iy intellekt asosida yaratilgan dasturiy maxsulotlar, mashinali o ‘qitish, chuqur,
o ‘qitish, odamlar kabi fikrlaydigan va u kabi ishlaydigan, mantiqiy fikrlaydigan va ratsional
harakat giladigan tizimlar va ularning ishlash tamoyillari yoritilgan.

Kalit so zlar: SI, Narrow Al, ANI, AGI, ASI, HAL, Nutgni aniglash, Mijozlarga xizmat
ko ‘rsatish, Kompyuterli ko ‘rish, Tavsiya mexanizmlari, Avtomatlashtirilgan birja savdosi.

Aunomauuﬂ. B cmamve pacckasvleaemcs, 4mo maxKoe uCKyCCI’I’l6€HHbZZ/7 UHmMei1exKkm,
ucmopus €20 603HUKHOBEHUA, €20 6uabl, npocpamvmHsle l’lpanKmbl HA OCHO6€ UCKYCCNMBEHHO20
urmesiekma, mMauwluHHoe 06yquue, yZ/ly6Jl€HHO€, 06)/1{61}01/1/;66, .7210014, Komopble mblciam u
()eﬁcmey;om nooooHo eMy, MoulCiidm j1ocudecKu u payuoOHAlbHO, ONeEPaAyuUoOHHble cucmemsvl U Ux
onepayuoHrsble cucmembsl. NPURYUNDbL.

Kntouesvie cnosa: S|, yskuu Al, ANIl, AGI, ASI, HAL, ob6napyscenue peuu,
06Cﬂy9fcu661Hu€ KJlUuerHmoe, KOMI’lbIOI’neprlIZ npocmomp, pekomeﬂ()ameﬂbele MeXAHU3IM®bl,
asmomamusupoearnnai 5up9fcee‘a}1 mopeoeJi.

Annotation. The article explains what artificial intelligence is, the history of its
emergence, its types, software products based on artificial intelligence, machine learning, in-
depth, training, people who think and act like him, think logically and rationally operating systems
and their operating principles.

Keywords: SI, Narrow Al, ANI, AGI, ASI, HAL, Speech Detection, Customer Service,
Computer Viewing, Recommendation Mechanisms, Automated Exchange Trading.

So‘nggi bir necha o*n yilliklarda sun’iy intellektning (SI) bir gator ta’riflari paydo bo‘lgan
bo‘lsa-da, Jon Makkarti 2004 yilgi maqolasida quyidagi ta’rifni taklif giladi: “Bu fan va
muhandislikdir. Aglli mashinalar, aynigsa aqlli kompyuter dasturlarini yaratishdir. Bu inson aglini
tushunish uchun kompyuterlardan foydalanishga o‘xshash vazifa bilan bog‘liq, ammo Sl biologik
kuzatilishi mumkin bo‘lgan usullar bilan cheklanib qolishi kerak emas”. [1]

Birog, bu ta’rifdan bir necha o‘n vyillar oldin, sun’iy intellekt bo‘yicha suhbatning
tug‘ilishi Alan Tyuringning 1950 yilda nashr etilgan “Hisoblash mashinalari va razvedka” asosiy
ishi bilan ifodalangan. Ko‘pincha “informatika fanining otasi” deb ataladigan Tyuring quyidagi
savolni so‘raydi: “Mashinalar o‘ylay oladimi?” U hozirda mashhur bo‘lgan “Tyuring testi”” deb
nomlanuvchi testni taklif giladi. Unda inson tomonidan berilgan so‘rovga kompyuter va inson
o‘rtasidagi javob matni fargni aniglashga harakat giladi. Ushbu test nashr etilganidan beri juda
ko‘p tekshiruvdan o‘tgan bo‘lsa-da, u Sl tarixining muhim gismi bo‘lib gqolmoqda, shuningdek,
tilshunoslik atrofidagi g‘oyalardan foydalanadigan falsafada davom etayotgan kontseptsiyadir. [2]

Keyin Styuart Rassell va Piter Norvig “Sun’iy intellekt: zamonaviy yondashuv” nomli
kitobini nashr etishni davom ettirdi va SiIni o‘rganish bo‘yicha yetakchi darsliklardan biriga
aylandi. Unda ular SIning to‘rtta potentsial magsadi yoki ta’rifini o‘rganadilar, bu esa kompyuter
tizimlarini ratsionallik va fikrlash va harakat gilish asosida farglanadi:

Insoniy yondashuv:

. Odamlar kabi fikrlaydigan tizimlar

. Odamlar kabi ishlaydigan tizimlar

Ideal yondashuv:

. Mantiqiy fikrlaydigan tizimlar
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. Ratsional harakat giladigan tizimlar [3]

Alan Turingning ta’rifi “odamlar kabi ishlaydigan tizimlar” toifasiga kiradi.

Eng oddiy shaklda sun’iy intellekt - bu muammolarni hal gilish uchun kompyuter fanlari
va ishonchli ma’lumotlar to‘plamini birlashtirgan soha. Shuningdek, u tez-tez sun’iy intellekt bilan
birgalikda tilga olinadigan mashinali o‘qitish va chuqur o‘qitishning kichik sohalarini o‘z ichiga
oladi. Ushbu fanlar Sl algoritmlaridan iborat bo‘lib, ular Kiritilgan ma’lumotlar asosida bashorat
gilish yoki tasniflash uchun ekspert tizimlarini yaratishga intiladi.

Bugungi kunda ko‘plab shov-shuvlar hali ham Sl rivojlanishini o‘rab oladi, bu bozorda
har ganday yangi rivojlanayotgan texnologiyadan kutiladi. Gartnerning shov-shuv asarida
ta’kidlanganidek, o‘z-o‘zidan boshgariladigan avtomobillar va shaxsiy yordamchilar kabi
mahsulot innovatsiyalari “haddan tashqari ishtiyoqdan umidsizlik davrigacha bo‘lgan
innovatsiyaning ahamiyati va rolini oxirigacha tushunishgacha bo‘lgan odatiy jarayonni kuzatib
boradi.” Lex Fridman 2019 yilda MIT ma’ruzasida ta’kidlaganidek, biz umidsizlikning eng yuqori
cho‘qqisida turibmiz va umidsizlikka yaginlashamiz. [4]

Sun’iy intellekt ikkita asosiy gismga bo‘linadi. Ular zaif va super sun’iy intellektlar.

Zaif Sl - Narrow Al yoki (ANI-Artificial Narrow Intelligence) tor sun’iy intellekt deb
ham ataladi - Sl o‘qitilgan va muayyan vazifalarni bajarishga qgaratilgan. Zaif SI bugungi kunda
bizni o°rab turgan sun’iy intellektning aksariyat gismini boshgaradi. “Tor” SIning ushbu turi uchun
anigroq tavsiflovchi bo‘lishi mumkin, chunki u zaif emas; u Apple-ning Siri, Amazon-ning Alexa,
IBM Watson va avtonom transport vositalari kabi juda kuchli ilovalarni ishga tushiradi.

Kuchli SI umumiy sun’iy intellekt - (AGI-Artificial General Intelligence) va sun’iy super
intellekt (ASI-Artificial Super Intelligence) dan iborat. Sun’iy umumiy intellektyoki umumiy SI -
bu sun’iy intellektning nazariy shakli bo‘lib, unda mashina odamlarnikiga teng aglga ega bo‘ladi; u
muammolarni hal gilish, o‘rganish va kelajakni rejalashtirish qobiliyatiga ega bo‘lgan o‘z-o°zini
anglaydigan ongga ega bo‘lar edi. Sun’iy Super Intelligence (ASI) - super intellekt sifatida ham
tanilgan - inson miyasining agli va gobiliyatidan ustun bo‘ladi. Ayni paytda, ASIning eng yaxshi
namunalari 2001 yilda g*ayritabiiy, yolg‘on kompyuter yordamchisi HAL(Hindustan Aeronautics
Ltd) kabi ilmiy fantastik A Space Odyssey bo‘lishi mumkin. [5]

Chuqur o‘rganish va mashinani o‘rganish odatda bir-birining o‘rnida qo‘llanilishi sababli,
ikkalasi o‘rtasidagi nuanslarni ta’kidlash kerak. Yuqorida aytib o‘tilganidek, chuqur o‘rganish
ham, mashinani o‘rganish ham sun’iy intellektning kichik sohalaridir va chuqur o‘rganish aslida
mashinani o‘rganishning Kichik sohasidir.

Chuqur o‘rganish aslida neyron tarmoglardan iborat. Chuqur o‘rganishdagi “chuqur”
uchta gatlamdan iborat bo‘lgan neyron tarmoqga ishora giladi - bu kirish va chigishni o‘z ichiga
oladi - chuqur o‘rganish algoritmi deb hisoblanishi mumkin. Bu odatda quyidagi diagramma
yordamida ifodalanadi:

Sun’iy intellekt

Mashinali
o‘qitish

Chuqur
o‘qitish
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Chuqur neyron tarmoq

Kirish Bir nechta Chigish
gatlami yashirin gatlam gatlami

Chuqur o‘rganish va mashinani o‘rganishning farqi har bir algoritm ganday
o‘rganishida. Chuqur o‘rganish jarayonning ko‘p funksiyalarini ajratib olish jarayonini
avtomatlashtiradi, insonning qo‘lda talab gilinadigan aralashuvini yo‘q giladi va kattaroq
ma’lumotlar to‘plamlaridan foydalanishga imkon beradi. Lex Fridman yugoridagi MIT
ma’ruzasida ta’kidlaganidek, siz chuqur o‘rganishni “ko‘lamli mashinani o‘rganish” deb
o‘ylashingiz mumkin. Klassik yoki “chuqur bo‘lmagan” mashinani o‘rganish ko‘proq insonning
o‘rganish aralashuviga bog‘lig. Inson kompyuterda ma’lumotlar kiritishlari orasidagi farglarni
tushunish uchun xususiyatlar ierarxiyasini aniglaydilar, odatda o‘rganish uchun ko‘proq tuzilgan
ma’lumotlarni talab giladi.

“Chuqur” mashinani o‘rganish algoritmi hagida ma’lumot berish uchun vyorligli
ma’lumotlar to‘plamidan, shuningdek, nazorat ostida o‘rganishdan foydalanishi mumkin, ammo
bu yorligli ma’lumotlar to‘plamini talab gilmaydi. U tuzilmagan ma’lumotlarni o‘zining Xom
ko‘rinishi(masalan, matn, tasvirlar)da gabul gilishi mumkin va u ma’lumotlarning turli toifalarini
bir-biridan ajratib turuvchi xususiyatlar ierarxiyasini avtomatik ravishda aniglay oladi. Mashinani
o‘rganishdan fargli o‘laroq, bu ma’lumotlarni gayta ishlash uchun inson aralashuvini talab
gilmaydi, bu bizga mashinani o‘rganishni yanada gizigarli usullar bilan kengaytirish imkonini
beradi. [6]

Bugungi kunda SI tizimlarining ko‘plab real ilovalari mavjud. Quyida eng keng targalgan
misollar keltiriladi:

Nutgni aniglash: U nutgni avtomatik aniglash (ASR-Automatic Speech Recognition),
kompyuter nutgini aniglash yoki nutgdan matnga sifatida ham tanilgan va u inson nutgini yozma
formatga gayta ishlash uchun tabiiy tilni gayta ishlash (NLP-Natural Language Processing)dan
foydalanadigan qobiliyatdir. Ko‘pgina mobil qurilmalar ovozli qgidiruvni (masalan, Siri)
o‘tkazish yoki matnli xabarlar orgali ko‘proq foydalanish imkoniyatini ta’minlash uchun o‘z
tizimlariga nutgni aniglashni oz ichiga oladi.
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Mijozlarga xizmat ko‘rsatish: Onlayn virtual agentlar mijozlar sayohati davomida
inson agentlarini almashtirmoqgda. Ular yuk tashish kabi mavzular bo‘yicha tez-tez beriladigan
savollar(FAQ-Frequently Asked Questions)ga javob beradilar yoki shaxsiylashtirilgan
maslahatlar, mahsulotlarni o‘zaro sotish yoki foydalanuvchilar uchun o‘lchamlarni taklif gilish
orgali veb-saytlar va ijtimoiy media platformalarida mijozlarni jalb qgilish hagidagi fikrimizni
o‘zgartiradilar. Masalan, elektron tijorat saytlarida virtual agentlarga ega xabar almashish
botlari, Slack va Facebook Messenger kabi xabar almashish ilovalari va odatda virtual
yordamchilar va ovozli yordamchilar tomonidan bajariladigan vazifalar.

Kompyuterli ko‘rish: Ushbu sun’iy intellekt texnologiyasi kompyuterlar va tizimlarga
ragamli tasvirlar, videolar va boshqa vizual kirishlardan mazmunli ma’lumotlarni olish imkonini
beradi va bu kirishlar asosida u chora ko‘rishi mumkin. Bu tavsiyalar berish gobiliyati uni
tasvirni aniqglash vazifalaridan ajratib turadi. Konvolyutsion neyron tarmoglar bilan
ta’minlangan kompyuter ko‘rish tizimi ijtimoiy tarmoglarda fotosuratlarni belgilash, sog‘ligni
saglashda radiologik tasvirlash va avtomobil sanoatida o‘zini o‘zi boshgaradigan avtomobillar
uchun ilovalarga ega.

Tavsiya mexanizmlari: O‘tgan iste’mol Xxatti-harakatlari ma’lumotlaridan foydalangan
holda, SI algoritmlari yanada samarali o‘zaro savdo strategiyalarini ishlab chigish uchun
ishlatilishi mumkin bo‘lgan ma’lumotlar tendentsiyalarini aniglashga yordam beradi. Bu onlayn
chakana sotuvchilar uchun to‘lov jarayonida mijozlarga tegishli qo‘shimcha tavsiyalar berish
uchun ishlatiladi.

Avtomatlashtirilgan birja savdosi: Qimmatli qog‘ozlar portfelini optimallashtirish
uchun mo‘ljallangan, sun’iy intellekt asosidagi yuqori chastotali savdo platformalari inson
aralashuvisiz kuniga minglab yoki hatto millionlab savdolarni amalga oshiradi.
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IMPLEMENTATION OF HUGE MIMO TECHNOLOGY IN 5G NETWORK

Trainee teacher of the branch of the Tashkent University of Information
Technologies S.Buriyev, Master of Tashkent University of Information Technologies
M.Abdurahmanova

ANNOTATSIYASI
Ushbu magolada 5G tarmog’ida o 'ta katta MIMO texnologiyasini tahlil qilinib,
tarmogqlardagi sifat ko ‘rsatkichlariga ta’siri o ’rganib chiqildi va imitatsion model asosida
5G texnologiyasida MIMO o 'rnatilishi o ‘rganildi.
Kalit so’zlar: MIMO, 3GPP, 5G, texnologiya,
AHHOTALIUA
B smoii cmamve sma cmamwvs paccmampusaem mexuonozuio 6 cemu 5G, uzyuana
Kavyecmeo muepayuu 6 cemu u uzyyanacs 6 mexronocuu 5G na Ha4anibHOU MOOEU.
Knroueewvie cnoea: MIMO, 3GPP, 5G, mexnonozus.
SUMMARY
In this article, this article examines technology in the 5G network, studied the quality
of migration in the networks and was studied in 5G technology on the initial model.
Key words: MIMO, 3GPP, 5G, technology

Introduction
The rapid development of wireless mobile communication has led to the explosive
growth of the number of mobile users and the scale of related industries. Therefore, the
wireless communication system needs to meet the higher data transmission rate and higher
system capacity, and the communication system needs to utilize the bandwidth resource
efficiently.
Massive MIMO technology
In 2010, Marzetta, a scientist in Bell laboratory, proposed the concept of massive MIMO
in the context of multiple cell and TDD scenario[2]. Thus, some different features of the
limited number of antennas in single cell were found. massive MIMO technology refers to
that the base station is equipped with a large number of antennas [3], usually a hundred or
several hundred antennas, which is several orders of magnitude higher than the number of
antennas in the existing communication system. It serves multiple users simultaneously on
the same time-frequency resource, and mobile terminals generally adopt the communication
mode of single antenna reception. The basic model of massive MIMO is shown in figure 1.

N/

K data stream [ \ ¥

Figure 1 Basic model diagram of massive MIMO
3.1 Performance comparison between massive MIMO and traditional MIMO
In 3GPP, MIMO technology generally evolves along the development of single-user
MIMO, multiuser MIMO and network MIMO. Compared with traditional MIMO
technology, the performance of massive MIMO technology is reflected in many aspects.
The performance comparison between traditional MIMO and massive MIMO is presented
in table 2.
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3.2 Massive MIMO application scenario

Macro cell and micro cell co-exist under the application scenario of 5G massive antenna
array. The network is mainly divided into homogeneous and heterogeneous network, while
the scenarios are divided into indoor scenarios and outdoor scenarios. It is known from the
test of relevant literature that about 70% of mobile communication systems on land are
indoor. Therefore, massive MIMO channels can be divided into micro cell base station for
indoor or outdoor users and macro cell base station for indoor or outdoor users. At the same
time, the micro cell can be used as relay base station to transmit information, and the channel
can be divided into macro cell base station and micro cell base station. The number of
antennas of base station can be increased infinitely, and the number of mobile user antennas
in the cell can also be increased.

The need for afore discussed advancements in mobile communications makes the
research area of 5G wireless data networks to be highly attracting among the R&D
community to investigate new technologies to be deployed in this stream. Considering the
importance of massive MIMO technology in the present-day enhancement need in
communication standards, the joint editors-in-chief of the Journal of Electromagnetic
Waves and Applications (JEMWA) had views of bringing out a Special Issue —
MassiveMIMOToward 5G — on this topic, in order to incorporate certain research reports
on the recent developments in the stated area under a cover. To the valued readers, we have
to mention that this Special Issue contains some 11 papers. All focus on, in some way or
the other, themechanisms related to the promising perspectives of MIMO technology
deployed in 5 G communications.

One of the important features of MIMO antennas remains the isolation among various
radiators [7]. In this stream, Tirado-Méndez et al. propose a miniaturized type of four-port
wideband antenna with high inter-port isolation for MIMO applications. The operation of
antenna exploits Kraus technique, wherein no abrupt transitions are included to obtain a
wider bandwidth. The antenna geometry allows electromagnetic isolation of elements by
limiting the propagation of surface current distribution of each radiator. As the authors
claim, the proposed antenna prototype fulfils the requirements for MIMO applications with
the advantages of its being simple, and yet achieving high operational qualities.

In recent years, laptops got marked improvements in terms of design and performance.
Lightweight, thin, and large display areas are some of the notable features of relatively good
quality laptops with fast processing speed. Indeed, downsizing the space for antenna
occupancy within the gadget remains one of the primary factors in tailoring the weight and
size of the same. In line with this, Chen et al. contribute their work on a 3.50 GHz
fourelement MIMO antenna system to be mounted on the top edge of display ground plane
of a 5G laptop with a high screen ratio. The antennas are configured in a way that the
operating frequency band can completely support the desired 3.40-3.66 GHz for 5G
applications. The authors report the measured isolation within the frequency band as
exceeding 12 dB, and the antenna efficiency to be more than 40%, thereby claiming the
features suitable for practical applications in thin- and narrow-border laptops.
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«MHHOBALIMOH TEXHOJIOI'USI» TYIHYHYACHU

Haouesa I'ya6axop OxunoBHa
AHIVKOH KUIIVIOK XYKAJUTH Ba arPOTEXHOJIOTHsSIIAp HHCTHTYTH

AHHOTALIHUAL
Ywby wwoa manum coxacuoa uUHHOBAYUOH EHOAULYEIAPHUHUHE AMATUL MAOOUKU
VIApHUHE VKY8 MAmepuainu emkasud oOepuuidacu ycyiiapu neoacocux mexHONOSUSIAPHUHS
MEXHONIOSUK HCAPAEHIAPU KeIMUPUTICAH.
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AHHOTAIIHUAL
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nedazoeuyecKux mexHoai02ull.
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ABSTRACT
This paper presents the practical application of innovative approaches in the field of
education, their methods of delivery of educational material, technological processes of
pedagogical technologies.
Key words: education, teaching materials, knowledge, information technology.

[y BakTraua anbaHaBui TabiauMja Tanada (€kU YKyBUM)JIapHU ¢akaT Tal€p OMIUMIapHU
srajamra ypratuo kenuHras 31u. bynnait ycyn tana0a (€xku YKyBun)iapaa MycTakui (pukpran,
VOKOIMN M3JIaHuUII, TaaO0yCKOPIMKHY CYHIUpAp dIH.

Xo03upru KyHJa TabJIuM XapaéHuaa uHTepdaoa yciayOnap (MHHOBALMOH MENaroruk Ba
ax0opoT TeXHOJOoTHsIapu )1aH Goigananu0, TABIMMHUHT cCaMapaOpJIUTMHN KyTapuIira Oyaran
KM3UKUIIL, 9bTHO0p KyHAAaH-KYHTa Ky4ailnb 6opmMokaa. 3aMOHaBUN TEXHOJIOTUSIIAP KYJUIaHUJITaH
MamFyjgoriaap Tanaba (€ku  YKyBUM)iap OrauiaéTraH  OWiMMIIApHHU — V37apu  KUJUPHO
TOMMIIJIApUTra, MYCTaKui YpranuO, TaxJwil KWIMIUIApUTa, XaTTO XyJocajapHU XaM Y3iapu
KEeJITUPUO YMKapHIIIapura Kapatuirad [1].

Ilenaror - onuMIapHUHT HWILIap JaBOMUJIA TAbIUM TU3UMHIA

Heza ykumamusz?

Humanu ykumamusz?
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Kanoau ykumamu3z? caBonmapura >kaBo0 uzmami Ousian Oup Katopaa

Kanoaii kunub camapanu éa namudscanu yKumuui MymKun? - IeraH caBoJMra Xam >kaBo0
KUJUpAnIap.

Bynnaii QUKpHUHT TYFWIMIIM T€Aaroruka (aHujga SIHTH  [EeJarordk  TEXHOJOTHS
NYHAIMILAHY }03ara KeITUPIH.

Byryuru kyHpna TabiIuM MyaccacallapUHHHI VKyB-TapOUSBUN KapaéHuIa IeIaroruk
TEXHOJIOTHSUTapJaH QoimagaHuITra ajgoxyuaa 3bTHOOp OepuiaéTraHMHUHT acocuii cabadu
KyWugarmiapip:

bupunuuoan, nenaroruk TEXHOJOTUsATIAPA IAXCHU PUBOKJIAHTUPYBUM TAabJIUMHU amalra
OLIMPHUII UMKOHUSATUHUHI KeHrauruaa. « Tasnum tyrpucuaanru Konyn Ba «Kaapiap taiépiian
MWUIMH JacTypu»Aa PUBOXJIAHTUPYBUM TAabJIMMHU aMmalira OLUMPHII Macajacura ajloxuja
BTUOOP KapaTHIITaH.

Uxkunuuoan, TeNaroruk TEXHOJOTHUsUIAp YKYB-TapOus >kapaéHUra TH3UMIH, (HaoausTIN
EHANTyBUHH KEHT OPUI 3TUII UMKOHUATUHU Oepaau.

Yuunuuoan, TeJAroTMK TEXHOJOTUS YKUTYBUMHU TabIUM-TapOus Kapa€HUHUHT
Makcajulapuaan Oomwiad, Talmxuc THU3UMHUHHM Ty3WIl Ba Oy »apa€H — EUHIIMHH Ha30par
KUJUIIraya OyIrad TeXHOJIOTHK 3aHXUPHU OJIMH/IAH JIOHUXaTaIlITHPHILL

VKyB - Tapbus apaHuja MNeJarorMK TEXHONOIMSJIAPHHHT TYFPH SKOPHMH STHIIMIIN
VKUTYBUMHUHT Oy >kapa€HIa acoCHil TAIIKWIOTYM €KW Maciaxardyd cudaruga GaoausT
ropuTHinnra o0 kenaau. by aca Tanaba (€ku YKyBUM) JaH KYNPOK MYCTaKUJUIMKHU, UYKOJIHU Ba
uponasuii cudatiapuu tanad sraau [2].

Ilemaroruk TEXHOJIOTHMS acoCHAA YTKA3WITaH MaUIFyJIOTiAap EUUIAPHUHT MYXUM XaE€THUU
IOTYK Ba MyaMMoJIapura ¥3 MyHocabaTIapuHU OWIIMpULIIApUra UHTUIMIUIAPUHUA KOHJUPHUO,
yJIapHu GUKpIaIra, ¥3 HyKTau HazapjJapuHH acociallra UMKOHUSAT sipaTaiu.

Xo03Upru aaBpja coaup OYnaéTraH MHHOBAIMOH jKapa&Hiap/ia TabIuM TU3UMHU OJAUJAaru
MyaMMOJIapHU XaJl STHII YYyH SIHTM aXOOpOTHM Y3NAIITUPUII Ba Y3JalITUPraH OMIUMIIApUHU
V3mapu ToMOHUAAH Oaxoaira Koaup, 3apyp Kapopiap KaOyi KWIyBUM, MYCTakui Ba 3PKUH
bukpnaiuran maxciap Kepak.

IIyHuHr y4yH Xam, TabJIUM MyaccacaJlapuHUHT YKYyB-TapOusSBUN jkapa€HM/la 3aMOHABUI
VKuTUII yenyOsapu — uHTep¢ao ycirydaap, MHHOBAIIMOH TEXHOJOTHUSIIAPHUHT YPHU Ba aXaMUATH
6exuécaup. Ilemaroruk TEXHOJOTMs Ba YJIAPHUHI TabIUMJA KYJJIAHUIIMIA OWUJ OWIMMIIap,
Taxpuba Tanaba (€kM YKyBUM)IApHM OWJIMMIIM Ba €TyK Majlakara sra OYIuIUIapuHH
TabMUHJIAUIH.

HNunoBanus (MHIIM34a innovation) — SSHIMTUK KUPUTHUILL, SSHTHIIHK JEMaKIHP.

VHHOBaIMOH TEXHOJIOTHsUIap MeIaroruk kapa€H xamaa YKUTYBUH Ba Taynaba (€xku YKyBUHn)
daonusATUra SIHTWINK, Y3rapuiuiap KUPpUTHUILI OYIu0, yHH aMmaira OMIMpUIIIa acocaH UHTep(ao
yciryOmapaan (hoiaanaHanm.

Hutepdaon («Inter» - Oy y3apo, «act» - xapakar KHIMOK) - ¥3ap0 XapakaT KUJIMOK EKU
KUM OWiaHaup cyx0aT, MYJIOKOT TapTuOujaa OYiauIiHM aHrinaraad. bomkaua cy3  Ouian
aifTranya, YKATHUIIHUHT HHTEpdaosn ycayOuériaapu -OWIIMIN Ba KOMMYHHUKATHB (DAOJIHSATHU
TAIIKWJI STUITHUHT Maxcyc makiu [3,4].

Bynnait megaroruk XaMKOpJIHK jkapaéHu y3ura Xoc Xycycusriapra sra 6ynuo, ynapra:

-Tayiaba (€KW YKyBYM)HMHT Japc AaBomuaa Oedapk OYiIMaciuKka, MyCTakwi (UKpanl,
VOKOJI KWJIMII Ba U3JIAHUILITA MaXOyp STUIIHILN;

-Taylaba (€KW YKYBYM)JIapHUHT VKyB >kapaéHuga (anra OyiIraH KU3UKUILIAPUHHA
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JTOUMMUITUTHUHU TabMHUHIIAHUIIIN;

- Tanaba (€xku YKyBuUM)IapHUHT (aHra OYIraH KU3UKUIUIAPUHU MYCTaKWIJI PaBHIIA
xap Oup Macayiara WKOAuW EHAAIITaH X0Ja Ky4al THpUIIMILY;

S}KI/ITYBIH/I Ba Tanmaba (€ku VKYBYM)HMHI MaKCaJJaH HaTIKara SPUINUIIMIA KaHman
TEXHOJIOTHSIHU TaHJAIUIApU yJlap UXTUEPUIA, YYHKH Xap MKKajda TOMOHHHUHI aCOCHUU MakKcaau
aHWK HATWKara SPpUINUINTa KapaTuiaran O0ynmO, OyHma Taynaba (€KW YKyBYM )JIapHUHT OWUIIUM
CaBUSICH, TYPYX XapaKTepH, lapouTra Kapad, NIUIaTUIaIUTaH TEXHOJIOT s TaHJIaHa/IH.
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HUCITOJIb30BAHHUE ITPOI'PAMMHBIX CPEJICTB B IPOLECCE NU3YYEHUA
NHOCTPAHHBIX SA3bBIKOB

Hocuposa M.K.
AHJIMKaHCKUI MTHCTUTYT CEIbCKOI0 X034MCTBA M arpOTEXHOJIOTMI

AHHOTALIUA
ﬂaHHCl}Z pa60ma oceeuaem npo6ﬂeMy U3y4erusl UHOCMPAHHbLX A3bIKO6 NpUu NOMowu
UHOPMAYUOHHBIX MeXHOo02Ull. [laemcs uHGpopMayus 0 NPUYUHAX O NOSAGNEeHUsI KOMNIEKCHOU
CBA3U B3AUMOCEA3U MEAHCOY VHeOHbIMU NpeoMemamu (WHOCMPAHHBIU A3bIK U OPY20U npeomem), a
makorce npueodumc;l CpasHeHUue Meofcdy mpaduuuonﬁbmu ucmovyrukamu u IJ1eKmpOHHbIMU
U30AHUSIMU.
Knrwoueewie cnosa: KOMMNJIEKCHOCMb, o6pamHaﬂ C6513b, KOHmMeHm.
ANNOTASIYA
Ushbu ishda axborot texnologiyalari yordamida chet tillarini o'rganish muammosi
yoritilgan. O‘quv fanlari (xorijiy til va boshqa fan) o ‘rtasidagi o ‘zaro bog ‘liglik murakkab
munosabatlarning paydo bo ‘lish sabablari, an’anaviy manbalar va elektron nashrilar o ‘rtasidagi
taqqoslash hagida ma’lumot berilgan.
Kalit so'zlar: komplkslik, teskari aloga, kontent.
ABSTRACT
This work highlights the problem of learning foreign languages with the help of
information technology. Information is given on the reasons for the emergence of a complex
relationship between the relationship between academic subjects (foreign language and another
subject), as well as a comparison between traditional sources and electronic publications.
Key words: complexity, feedback, content.

Pa3Butne oOmiecTBa CBS3aHO CO MHOTHMH (DakTOpamMH, a TakKe HaJudueM
HCJICHAIPABJICHHOTO MMOAXO0/da K BBIITOJHCHUIO 3a1a4 IO IMOATOTOBKE XOPOIICTO 3ammaca MOJIOAbIX
kanapoB. [Iporeccrl rmodanu3anuym U KOOIMEpallu B MPOIECCe MOATOTOBKUA U OCYIIECTBICHHS
0o0ydeHusi, (HopMUPOBaHHS HEOOXOJMMBIX HABBIKOB TPEOYIOT Ha MPAKTHUKE HCIOIb30BaHUS
JOCTH)KEHUI MHOTHX y4EOHBIX PEIMETOB.
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Amnanu3 pa3BuTUs 00pa30BaHUs OKAa3bIBAET, YTO HAMIYUIIUI Pe3ynbTaT JOCTUTAeTCs IPU
KOMILJIEKCHOCTH TO/Ia4H y4eOHOTrO Marepuaia, MOHUTOPUHTA YCBOCHHUS U CTEIICHH IMOHMMAaHUS
TEOpPEeTUYEeCKOro marepuaia. Hampumep, M3yuyeHHe MHOCTPAHHBIX SI3bIKOB (HEMEIKOTO SI3BIKa,
AHTJIMICKOTO S3bIKA) HAPSITY C TPAAULMOHHBIMUA UCTOYHUKAMHU (KHUTaMH, OYKJIeTaM1) COBMECTHO
UCIIOJIb3YIOTCS M IpOrpaMMHbIe cpeacTsa [1,2].

WNudopmarnzanus yuyeOHOro mnporuecca, T.e. pa3BUTHE MH()OPMALMOHHBIX TEXHOJIOIUH B
00pa30BaHUM JAIOT MOJI0KUTENbHBIM Pe3ybTaT [0 CPABHEHUIO C OCTOSHHBIM HCIIOJIb30BAHUEM
TPAaJULIMOHHBIX MCTOYHUKOB HMH(pOpMAlMM (KHUTM, Y4€OHUKH M Jpyrue). JlOmoNHUTENBHO K
TOMY MOXHO JOOaBHUTh, YTO YXYALIEHHE SKOJIOTMYECKOH OOCTAaHOBKHU TpeOyeT 3KOHOMHOIO
OTHOILIEHHS K OKpYXKaromei cpene. Ipyrumu cioBamu, cTaio HEOOXOIUMOCTHIO COXpaHEHHE
JIEPEBbEB U YMEHBILIEHNE OTPULIATEILHOTO BIMSHUS YEJI0OBEUYECTBA Ha npupoay [3].

Ycunenne ponu WHGOPMALMOHHBIX TEXHOJOTHHA CTal0 HACYIIHBIM 10 CIEIYIOIIUM
NPUYHHAM:

- CTaJI0 HEJI0CTaTOYHBIM HAJIMYME MPOBOAHON nepenadn nH(pOpMalMU, TaK KaK CKOPOCTb
nepeaay HHGopMaIMK Terepb He yCIeBala ¢ UMEIOIIUMUC 00beMaMH i1 OOMeHa,

- 7S JOCTHOKEHUS IOJOXHMTEIbHOIO POCTa B NOHMMAHMM Y4eOHOro MaTepuaia IIo
MHOCTPAaHHBIM f3bIKaM HAJIMYME MYJIbTUMEIUHHOIO KOHTEHTa HAMHOTO O0JIErYMiIo0 JTOCTHKEHHE
0oJsiee MOHUMaHUS U YCBOCHUSI yueOHOT0 MaTepuaia,

- Oosee OBICTpast JOCTaBKa M CPAaBHUTEIIHHO HIMPOKHI OXBaT OOYYAIONIUXCS, a TaKXKe
BO3MOXHOCTH 00JI€e Kaue€CTBEHHOTO 1 SKOHOMHYECKH BBITOJTHOTO 00ECIIEYESHHUS MOJIOIBIX KaJIPOB
JUTEPAaTypoil CTAJI0 JIOCTYNHBIM JIMIIb C HCIIOJB30BaHUEM OECIPOBOAHON Iepenadn
uHpopManuy,

- BBICOKas CTOMMOCTb I€YaTHBIX HCTOYHMKOB (Y4€OHMKOB, Y4eOHBIX IMOCOOMH) IO
MHOCTPaHHBIM S13bIKaM IPUBEJIO K pe3KOMY POCTY 3JEKTPOHHOT0 OOMEHa 10 3TOMY HalpaBJIEHUIO,

- MaccoBO€ H3yY€HHE HHOCTPAHHBIX S3bIKOB M B YCIOBMAX KOOIEpaluM mpolecca
00pa30BaHUs MPUBEJIO K TOM, YTO CTAJ0 HEJIOCTaTOYHO, MMEIOLINXCS MEeYaTHbIX UCTOYHUKOB B
oubmorekax,

- s YCWJICHHOM TOATOTOBKH 110 WHOCTPAHHBIM SI3BIKAM CTaM Ha TIPAKTHKE
HCTIOJIB30BATHCS OTKPHITHIE YIeOHBIE KYPCHI, IIO3BOJIIONINE TP 00YIEHUN HHOCTPAHHOMY SI3BIKY
IIPOBOIUTH MOHUTOPUHT YCBOCHHUSI y4eOHOTO MaTepHaia.

dopMupoBaHUE HAaBBIKOB PadOTHI C JUTEPATypol Ha MHOCTPAHHOM S3bIKE IO3BOJISET
JIOCTHYb CPaBHHUTEIBHO IOJHOTO OCBOCHHUS HMH(MOpPMAIMM, a TAKKE CO3JaHUI0 KOMILJIEKCHBIX
cBsizelt Mexxay npeameramu. Hamprumep, HHOCTpaHHBIN S3bIK U HH(GOPMAIIMOHHbBIE TEXHOJIOTUH —
MOCTOSIHHBIA OOMEH U CBOEBPEMEHHOE 00eCIeYeHHEe TUTePaTypOil MOJIOABIX KaJAPOB MU XUMUS
¥ WHOCTPAHHBIN S3bIK — IMOSIBIISIETCSI BO3MOYKHOCTh 03HAKOMHTBCS C JIMTEPATYPOl 10 yueOHOMY
npeMeTy Ha MHOCTPAHHOM s3bIKe. KOMITJIEKCHOCTh y4eOHOTO Mpoliecca, T.e. HCIOJIb30BaHHE
y4eOHOTO MaTepraa 1Mo HeCKOJIbKUM y4eOHBIM MTpeIMeTaM Il IOHUMaHHs Y9eOHOTO KOHTEHTA
JIaeT TIOJIOKHUTEIHHOE BIUSHIE HA YCBOSHHE YUEOHOTO MaTepurana.

Hanuune oOpaTHO# CBSA3H, T.€. IPOUCXOIUT MOSIBICHHE HOBBIX MOHATHH M WH(pOpMaUn
10 JJAHHOMY Y4eOHOMY MaTepuaily rpu 0ojiee BBICOKOM YPOBHE YCBOEHHsI KOHTEHTa [2].

B oOmieM, ucrnonb3oBaHuEe JOCTHKEHMHA WHGOPMALMOHHBIX TEXHOJOTHMH B HM3YYEHUHU
WHOCTPAHHBIX S3BIKOB HAMHOTO O0JIerdaeT MOHMMAaHUe HeOOXOAUMOTo o0bemMa MHPOpPMAIUU C
OJTHOBPEMEHHBIM YCBOCHHEM Oo0JbIero odbeMa mHpopmanuu npu (opMUpPOBAHUN HABHIKOB
paboTHI C TUTEpPaATypOil.
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TEXHUYECKHE BO3ZMOKHOCTHU U UCITIOJIb3OBAHUE HOBBIX ®OPM
NCTOYHUKOB

Abayasumos B., Azumos P., *Kapmm6oes A., *Myiigunos M.
* AHIMKAHCKUN MHCTUTYT CEJIbCKOT0 X03AHCTBA U arpOTEXHOJIOTHI
AHIMKaHCKUM rOCy1apCTBEHHBIH YHUBEPCUTET

AHHOTaNuA
Hannas paboma oceewjaem npobaemy u3yyeHus UCNOIb308aHUs 6 cghepe 06pazo8anus
UCTMOYHUKOB, 0CODEHHO, HOBbIX U008 — INEKMPOHHBIX UCMOYHUKOS. [laemcsi ungopmayusi o
NPUYUHAX OI51 NOSGNIeHUSL KOMIJIEKCHOU C8A3U 83AUMOCES3U MEANCOY YUeOHbIMU NpeOMemamu,
a makaice nPUBOOUMCsL CPAGHEHUE MeHCOY MPAOUYUOHHBIMU UCOYHUKAMU U IJIeKMPOHHbIMU
UBOAHUAMU.
Knioueevle cnosa: komniekcHocmns, 00pamuas cesa3b, KOHMEHM.

Pa3zButue obiecTBa CBSI3aHO O MHOTMMHU (pakTopamMu. DTOMY CIIOCOOCTBYET HalIM4yue
L[EJICHAIIPaBJIEHHOT 0 M0/IX0/1a K BBIITOJIHEHUIO 3a/1a4 10 MOJATr0TOBKE XOPOIIETo 3amaca MOJIOIbIX
kagapoB. IIpoueccsl riodanu3anuu U KOOINepaluyu B IMPOLEecce MOJATOTOBKU M OCYILECTBICHUS
0o0ydeHusi, (HopMUPOBaHHUS HEOOXOJAMMBIX HABBHIKOB TPEOYIOT Ha MPAKTUKE HCIOIb30BaHUS
JOCTHKEHUI MHOTHX y4EOHBIX NTPEIMETOB.

Hawnyumunii pe3ynpraT 10CTUTaeTcsl MpU KOMITJIEKCHOMIIOAXO0/IE K U3yYEHHIO Y4eOHOro
MaTepuanga, MOHUTOPUHIA YCBOEGHHS M CTENEHM IIOHMMAaHHsA TEOPETUYECKOrOo MaTrepHala.
Hanpumep, n3yueHne HHOCTpaHHBIX SI3BIKOB HAPSy ¢ TPAIUIIMOHHBIMU HCTOYHUKAMHU COBMECTHO
Ha MPAKTHUKE MOJIb3YIOTCS U IPOrPaMMHBIE CPENICTBA.

WNudopmarnzanuss yuyeOHOTO mpoliecca, pa3BUTHE HH(POPMALMOHHBIX TEXHOJOTHH B
00pa30BaHUM JAIOT MOJIOKHUTENbHBIM Pe3yJIbTaT MO0 CPABHEHUIO C MOCTOSHHBIM HCIOJIb30BaHUEM
TPaJMLIMOHHBIX HCTOYHUKOB MH(pOpMaluu (KHUTH, YYEOHUKH U JpYTHE).

VYcunenue poiau MHPOPMAIIMOHHBIX TEXHOJOTHH CTalo HACYIIHBIM IO CJEIYIOIINM
NPUYHHAM:

- CTajo HEJOCTaTOYHBIM HaJM4YUe TMPOBOJHOM mepeaauyd HHPOpMaLUU (CKOPOCThH
nepeaayn HHGOpMalUU Tereph He YCIeBaeT ¢ UMEIoMMHUCA oobeMamu Tpadduka s oOMeHa
uHpOpMaInn),

- JIOCTMKECHHUS TMOJIOKHUTEIBHOTO pPOCTa B IOHMMAHUU Y4eOHOro Marepuana Io
WHOCTPaHHBIM SI3bIKaM HEOOXOJMMO HajJMuue MYJIbTUMEIUHHOTO KOHTEHTa (3TO HaMHOTO
00JIerYnIIo TOCTHXKEHNE O0Jiee TOHMMAaHUS U YCBOCHHS y4eOHOTO MaTepuana),

- ObIcTpas JOCTaBKa M CpaBHUTEIBHO UIMPOKUN OXBAaT OOYYaIOUIUMXCS, a TaKkKe
BO3MOXKHOCTh 00Jie€ KaueCTBEHHOTO ¥ SKOHOMHUYECKU BBITOJTHOTO 00eCIIeYeH s MOJIOIBIX KaJpOB
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JUTEPATYpoi (3TO CTaNO AOCTYMHBIM JIMIIb C WCIOJB30BAaHWEM OCCIpPOBOAHONW Tepemaadn
uHpOpMaLun),

- CpaBHUTENbHAs! JOPOTOBHU3HA MEYATHBIX HCTOYHUKOB (Y4E€OHUKOB, y4eOHBIX ITOCOOMIA)
[0 WHOCTPAHHBIM SI3BIKAM TIPUBEIIO K PE3KOMY pPOCTY 3JICKTPOHHOTO OOMEHa MO JITOMY
HAIPaBIICHUIO,

- MaccoBO€ HM3YYCHHE HHOCTPAHHBIX S3BIKOB M KOOIEpamus Mpolecca oOpa3oBaHUS
MIPUBEJIO K TOM, YTO CTajJ0 HEIOCTATOYHO, MMEIOITUXCS TIEYaTHBIX HICTOYHUKOB B OMOIMOTEKAX,

- Uil YCUJIEHHOW TIOATOTOBKM TIO HWHOCTPAHHBIM S3bIKaM CTaJl Ha IpPaKTHUKE
HCITOJIB30BATHCS OTKPBITHIE YU€OHBIE KYPCHI (3TO TO3BOJISIET TPH 00YICHUU HHOCTPAHHOMY SI3BIKY
MPOBOANTH MOHUTOPHHT YCBOSHUS y4eOHOTO MaTepuaa).

dopMHUpOBaHUE HABBIKOB Pa0OTHI C JUTEPATYypOHl TO3BOJISET IAOCTUYHh CPABHUTEIHHO
MOJTHOTO OCBOCHHSI HH(POPMAIIHH, & TAKXKE CO3JJaHUI0 KOMIUICKCHBIX CBSI3€H MEXKITY MPEIMETaMH,
a TaKk)K€ MOXXHO PACHIUPUTH KPYr MOHWMAHHS MPH yCIOBUH BOBJICUCHUS B YYCOHBIM MPOIECC
HMCTOYHMKOB HAa MHOCTPAHHBIX s3bIKaX.HOCTpaHHBIA SA3bIK U MHPOPMAIIMOHHBIE TEXHOJOTUU —
MOCTOSTHHBIA OOMEH U CBOEBPEMEHHOE 00ecleueHUe JIUTePaTypOil MOJIOBIX KaJIpOB MIIM XUMHUS
Y MHOCTPAHHBIN S3BIK — MOSBISETCS BOZMOKHOCTh O3HAKOMUTBCS C JIUTEPATYpPOl IO yueOHOMY
peIMeTy Ha HHOCTPAHHOM SI3bIKE.

KomruiekcHocTh  yaeOHOTO Tporecca, T.€. HCIONIb30BaHHE Y4eOHOTO MaTepuana Io
HECKOJIBKUM YYEeOHBIM IIpeIMeTaM JUIsl MOHUMAaHHS Y9eOHOr0 KOHTEHTA JAaeT IOJIOKUTEIHHOE
BIIMSTHUE HA YCBOCHUE yU4EOHOTO MaTepHaa.

Hanwuaue oOpaTHOM CBS3H, T.. IPOUCXOAMT MOSIBIICHUE HOBBIX MOHATUN M WH(DOpMAIIUN
M0 JaHHOMY Y4eOHOMY MaTepuaiy mpH 0ojiee BLICOKOM YPOBHE YCBOCHHSI KOHTEHTA.

B o0mem, ucrnonp3oBaHUE TOCTHXKEHHS WH(MOPMAIMOHHBIX TEXHOJIOTMH B Mpoliecce
o0pa3oBaHMsl HaMHOTO OOJeryaroT MOHMMaHue HeoOXoauMoro oobemMa HHQOpPMAIMH C
OJIHOBPEMEHHBIM YCBOCHHEM Oombliero odbemMa wHQOpMAIK MpH (HOPMUPOBAHHH HABHLIKOB
paboThI ¢ TUTEPATYpPOI.
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3JEKTPOH TABJIUM MYXUTHUJIA YKUTYBUUJIAP PAKAMJIN
KOMIIETEHIUACUHHUHI' TAXJIMJIN

AxsieB Cooup Kymakynosuy, Myxammaja an-Xopazmuii Homugaru TomkeHT axoopoT
TexHoJIorusiiapu yHuBepcuteru Kapmm ¢punnanu, yKyB — ycuayonii 0yammMu 001JIMFA

Annomayua. Maxonada 21eKMpOH MABAUM  MYXUMUOA —VKUMYGUULAD  PAKAMIU
KOMNeMeHYUACUHUHS MAXAUIU, PAKAMIU MABLIUM MUSUMUHUHS MYKAMMALIUSU, CAMApadopaucu,
6a canbuil dHcuxamnapu XaKuoa 2an Kemaou.
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Vxurysunanar AKT KOMIIETEHIMACHHY MAKIAHTHPHII KyHuJary iyiap Ounad amanra
OLIMPWINIIN MYMKHH:

— MHTepHeT TexHoIoTusIapu €pAaMua y3ayKcu3 ¥3-Y3UHN TapOusIall Ba Majlaka OLINPHIL,
BeOMHAp Ba MaxopaT Japciapyia KaTHALIHII;

— MakTab TOMOHMJaH yciyOuil TabMUHOT TUBMMUHH TabMUHIIAL;

— KacOMii MaxopaT TaHJIOBIapuJa, yciayOuil uuulaHmanap TaHigosiapuzaa, ¢an Ba AKT
KOMIIETCHIMSICH TECTJIApU1A KATHALIMILL

— MabJIyMOT OJIMII Y4yH BeO-cailT €ku OJor sipaTuil, Tajadagap Ba yJIapHUHI OTa-OHAJIApH,
xaMmKacOJiapu Ba Oorkanap;

- OyIyTiaM TEeXHOJOTHSUIAPHU PUBOMIAHTHPHUII, (DaH Ba TAHJIOB KYypCIapWHHU SPATUII Ba
ynapaaH (Qoigananum €ku MHTepHET Xu3MaTiapu OpKajlu MIIYM MaTepuajiapra KUpHUIIHU
TabMHHJIAIL.

bu3s ¥3 TankukoTuMuzaa MmacoaBuil TaAbJIUM XKapa€HUHU TabJIUMIa UHTEPAKTUB MYJOKOTHU
TAIIKWJI 3TUII YYyH 3aMOHaBUI Ba oMMa0on MH(GOKOMMYHUKAIUS TEXHOJIOTHIIAPUHH KYJUTaIl
mrakiu cudaruaa Kypuod YMKIuK.

MacodaBuii TabJTUMHU TALIKWJI STUITHUHT MyXUM IIApTH - ¥3apo aloKaaa OYIIraH TOMOHJIap
HIaxcuii KoMIoTep Ba rinodan MurepHerra sra 6ynunuiapu, ammo Oy etapiau emac. MacogdaBuit
TaBJIUM JKapa€HHUJA JUAJIOT aJOKaCMHM HMHTep(aosl NacTypiiapcu3 Ba KylIMMYa JacTypuit
TabMUHOTUCU3 KypUII MYMKHH »5Mac. AMWHaH YKUTYBUWJIAPHUHT Maco(paBUi YKUTHIL
Kapa€HUHUHT TapkKUOWM KUcMiapu OWjaH MIUIAll KYHMKMalapu eTapid 3Maciuru Tydainu
Kym1a6 MakTaGnapia MyaMMONap [03ara KeNraH. YTKa3HITAH TajKUKOT IIYHH KYpCaTaHKH,
cypoBiaa KaTHamraH TanabamapHUHT 25 ¢ousu MacodaBuil TabIuMM >KapaéHHIa HHTEPHET
pecypciapy, MecCeH)Kepiiap Ba JacTypuil TabMHUHOTIapAaH (oiinanaHMaraH, 4yHKU ynap Oy
IIaKkJuTap OMJIaH MIUTAl KYHUKMacHra ara smaciap.

Tabnum nnatgopmanapu HadakaT TanadbasapHUHT Maco(aBUl TabJIUM KapaEHUHU TAIIKHI
ATHIL, YHH camMapainu Kwinil, O6anku YkuTyBumiaapHuHr AKT Oyitnua manakacuHU OUIMPHUIIT
UMKOHMHH Oepamu. YmOy pecypciap €paamMuja YKUTyBUWJIAp Y4YyH Oemyn BeOuHapap,
BHJIEOMabpy3ajiap Ba Maxopar aapciapu ytkaswiau, 0y sca AKT Oyiitnda KoMmeTeHIUsICHHA
omupuira épaam Oepau. Pakamiu texHonorusiap €paamuaa tanadanapra YKyB MaTepHaluHU
TaKIUM ATHUII aH4Ya OCOHJamaau, Oy 3ca YpraHuIIHU Ce3WIapid Aapakala KeHTaWTHpUII
UMKOHUSATHHH Oepanu.|[1]

MynTtumeana pecypciiapy HT caMapalid 3JeKTPOH TabJIUM pecypciapu Xxucobmanaau. Yoy
TypAaru peCypCHUHT KyJallINTy HIyHIAKH, YKYB MabJIlyMOTJIAPUHYU TYPJIM XUJ yCyJIapia TaKIuM
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STHUII MyMKHH: MaTH, rpaduk, poTocypar, BU1€0, 0BO3 Ba aHMManusAaH (oinananum. FOkopuaa
aiftunrannapra acocnanu0, Ou3 ymoy ManOa SKaHIUTHHA KypaMu3:

- MIPOKHUHT Oapya TypiapuaaH (oijanaHaand, MOC paBUIIJa TanadaHUHT (pUKpiaml Ba
amanuil aomuUATHHUHT O6apya Typiapu Wynra Kyiunaan. AXOOpoT TEXHOJIOTHJIAPUHH KYIIall
opkanu Tanmabanmapra axOOpPOTHH TaKAMM OJTUII kapaéHW ymOy WII MIAKIWHUHT SHTHIIATH
Tyaiinu ymoly xapa€HHu (aon Kwiaau, UIYHUHIAEK MyJaTumenua Qailiuiapu €pramuia yHU
€pKMH Ba paHT-0apaHr KWiaau;

- TypJaM Japaxajaru Bazudaiap OpKajau, MaTepUaHU MHIMBHUAYaJ] LIAKIJIA Y3IallTHPULI
OpKaJlu YKYB )KapaéHUHU MHAUBUyaJUIAIITUPHIIAAN
Tabnumaa ax00pOT TEXHOJOTUSIIAPUHUHT a3aITUKIapy KyiHuaarmiapaan noopar:

- xap Oup TamaGaHMHT MHIUBUAYAJUIUTH TY(Qaial MabIyMOTHH HMIPOK STHIIHHHT KyJai
yeynuaas (oinananuil, Oy KeHHHYATNK MKOOUH YKYB FOSTIApUHY AKIUIAHTAPAIH;

- caBoJutapra xaBo0 Oepuinaa TanadagapHu MyCTAKHJUTUTHHA OIITUPUIII;

- Kaiita ajoka Tydailnu ¥3 gaonuatuHu sxmmiam, 0y 3ca KeHMHYAINK ¥3-Y3UHU Ha3opaT
KWJIMII KYHUKMaJTapuHU SXIIWIAIIra 0JIM0 Kenaau;

- WKOJMH (PaoJTMKHY PUBOXKIIAHTUPYBYM MYCTAKHIII TaJIKUKOT MIUIAPHHU (KOHCTPYKTOPJIUK
UIIJIApUHY APaTULI, MOJCIUIAIITUPUIL, TAKJIUMOTIAP KUJIUII) amMaira OUIMPHILL.

Tanabanap ToMOHHMIAH Bazu(aTapHUHT TYFPUIMTHHH TEKIIUPUII YIyH TaKIUMOTJIApIaH
(olianaHuII TaBCUS STHIAN, YyHKU rpadyK Ba YM3MATAPHU KYTAUTUPHINTA, KHHWHYMIHKIapTa
onnb kenraH BasudansapHu TYLIYHTHpHINTa Kyn BakT cappiaHanu. bomkava xunmuO aiTrasna,
pakamiau TabIMM TEXHOJOTHMsUIApM MaTepUallHd MYCTaKWi VpraHuIHM Ha3apaa TyTaau.
VkuryBun Gy Xonma MaciaxaTum, arap Kepak 6yica, TyIIyHapCH3 CABOJUIAPHM TYIIYHTHPUO
Oepanuras épaamMuu cudaThia UIUTaiIH.

PakammamTupHIIHUHT acocuii ad3aiuKiIapu:

- MYCTaKWUIUK, paKaMJIM KYHHUKMaJlap MyCTaKuJ MIUIAIIHK Ha3apja TyTraHjauru cababmu,
OnJIMMra UHTWJINII Taiino O6ynany,

- Tana0a YKUTYBUMHUHT OPTUKYA FAMXYPJIMTUCU3 KaTTa MyBadakusTiapra SpHILaiIm;

Pakamnu TabauMm KOFo30037MKIAaH Xajoc OyiMira UMKOH Oepaau: Kommiorepaa Oapua
JApCIIUKIIap MaBKYy/l, IUIAHIIET 3Ca UIIl KUTOOJApUHU OCOHTHHA aJIMAIITUPHUIIA MYMKHH;[2]

— MKTUCOAUET; OM3 OQHUC KMUXO3IApU XaKuAa TranupaMmu3, d3JIEKTPOH TapKeTyiap Ba
KommoTepiap (akat Oy3wiIrad TakIupAa aIMalITUPUILIHY Taiad KUiIaau;

— VKUTYBYM MIIMHM COAJANAIUTHUPHIL; PAaKaMId TabJIMMJa YKUTYBUM KYIPOK EpaaMuu
cudarua uaim, y TanadagsapHUHT XapakaTIaHUIl HYHAIMIIMHN Oenrunaiau. Yiap pakamiau
KYHUKMaJap OpKalu OMIMMIIAPHU MYCTAaKHJI paBUIIJIA U3JIail OJauiap;

- KeJlakakka KaJaM, JOMMMH pUBOXKJIAHAETTaH TEXHOJIOTHSI OJaMHMra Te3 MOCJAIIMIIHU
Hazap/a TyTa/iu, KeJlakak/ia axOopoT TEXHOJOTUsIapy coXacu1a AXIIHPOK HYHANTHPHILTA EpJlaM
Oepanu.

Pakamnm TexHoOJMOTUsUITApHUHT ad3auMKiIapy OuiaH Oup Karopjaa, 3aMOHaBUN axOoOpoT
TabJIUM TU3UMUHUHT KaMUMJIMKIIApH XaM MaBxXyJl. Bynaaii xomnna, 6us canOuil HaTuxa XxaBpUHA
XUcoOra OMMIIMMU3 JIO3UM. YOy TH3UM OMpUHUYM MapTa KYJUITAHHWIMOK/AA, OM31a aMaauéT MyK
Ba IIIyHra Kypa, Ouzga XaM COJMIOTHPHUII YYyH Xed Hapca HYK. YOy WHHOBAaUSHUHT
camapaJopIMrd Xakujaa MyTJaK WIIOHY OWIaH aiita onMaiiMu3. bymap Kyimmaruda Oyiuim
MYMKHH:

W>KOAKOPIMKHUHT eTHIIMAcIurd. AXOOpPOT TEXHOJOTMsUIapU Y3MHM HaMOEH KWJIMII
UMKOHUATUHM OepMaiiiu. DnekTpoH (parMeHTiIap XUCCHETIApAaH XOJU XapakTepra era.
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Onumnap mryHu ucOOTIaAuIapKy, paHT cxemacH Ba fadrap/ia sciarMaiap SpaTHil MabIyMOTHU
SXIIAPOK 3cabd Kommmira Epaam 6epanu, Oy 3ca ¥3 HaBOATH 1A FKOAKOPIMKHU PUBOKIAHTHPAITH.

Akt koOwnusTaapHuHr 3audnamumuy. bu3 Oy XoaucaHu XO03MPAAHOK Ky3aTHILIUMH3
MYMKHH, YYHKH KU3UKTUPTaH CaBOJIHM M3Jall Y4yH VIHTEepHETra KHUpHII Ba KEpaKiIu
MabJIyMOTIapHU ONUII KU(POs. AXOOPOT TEXHOJOTHIIAPUHUHT 3aMOHABHM JyHECHAA MHCOHTA
MyCTaKuI (pUKpIaIl Kepak Mac, ri1odan TapMOK YHUHT Y4yH XaMMa HapcaHH Kuiajau, Oy aca ¥3
HaBOaTH/a aKJIMK KOOMIMATIAPHUHT 3auIalliuimmra oo Kemaau.

Emon wxrumouitnantys. Tana6a pakamiy oama TAHUIT 0JaMIaPHU KYPHII 3XTUMOIIH 5Ky/1a
03. Y3MHM Xeu KMMHM TaHHUMai[uraH OONIKA >KaMMATIA Tomamd. TabIMM MyaccacacHua y
HadakaT OWIMM ONaau, OanKy KaMHST OWJIAH MYJIOKOT KHJIAAH, AYCTIApU OWUJIaH MYJIOKOT
Kuiagu. Pakamiau TEXHOJIOTHSUIAp WMHCOHHUHT VO)KTUMOMMIAIIYB JapakaCHHU —CEe3WIIapIiiu
napaxana 3audramrtupand, Oy Kelakaklda [aXCHUHT pPUBOXKJIAHWUIINTA CaJOUN TabCUp
KYpCaTUIIN MYMKHH.

Kucmonwmii puBoxiaHumn Mmyammomnapu. KommroTep skpaHdu oiAuaa Y30K BakT TYpPHII
KY3HUHT Yapyaliura, KeiuH 3ca KYpUIIHUHT EMOHIIAIIHIINTA o0 kenaau. Kypunr Ho3uk BocuTa
KoOmnusATIapu OupuHuM HaBOaTaa a3oOnaHanu. KiaBuarypa wumm — GapMOKIApHUHT
(GU3HONOTHICHHU Y3TapTUpPUIIM MYMKHH, HATIKada CysSKiap, OYFUHIAp Ba MyHIaKJIapHUHT
TY3WIUIIN Y3Tapyulid MyMKHH.

Tynuk Hazopar. MyTinak HazopaT YKUTyBUWJIApra TETHILIHM, Tanadaiap Ba OTa-OHaJap,
yIAQpPHUHT Xap OuMpH y4yH IIAXCHUH WII OYMJITAHJIMTH cababiu, xap OMp Omiia ab30CH XaKuaa
Oaradcrm MabIyMOT TYIuiaHaau. Arap 6oia éMOH 60axo osca, oTa-oHajap Oy Xakaa OWIHIa I Ba
KyHJQIMKHH SIIMpaJuiIap Ba oJraHIapH XaKuaa aiTMmaiaumiap.

Emon 6axo iyk. By Mycrakuinmukka 3ap6a 6epajau, MyaMMomap Taiio 6yiaranja, Gonanap
HOTY¥pH Hysutap Ounan Oyica-fa, yIapHU MyCTaKWII PaBUILJIA XAl KMIIUILTa XapakaT KUITHILIAIH.

VxuryBuunapraunr Basupacu. TabIuM cOXacHra pakamiId TEXHOJOTHSANAP TYIHK KOPHIA
STUITAHAAH CYHT, MyTaxaccucyap YpHUHU poOOTiIap Ba BUPTyall TU3UMIIAp drajuiamiy, Oy sca 3
HaBOaTH1a YKUTYBUYMWIAPHUHT UL YPUHIAPUHU HYKOTUILIUTA OIUO KEIUIIN MyMKHH.

[Mynnait Kuiand, OKOpUIATMIApHU yMyMIIalITHpuUO, Ou3 IIyHAal Xyrnocara Kejaamus,
paKamIii TabJIUM TH3UMUHUHT 30XUPUH MYTJIaK MyKaMMaJUTUTH Ba CaMapaJlopJIMTHra Kapamai,
cayiOuil xuxariaap xaM Mapxya. Kanuanuk kywin 6ynmacuH, poOOT KaHYaJIMK aKuid OYJIMacuH
XUCCUM Tylfynap Ba, anbaTrra, MHCOHHM aJMallTUpa OJAMaiau.  PakamiamTHpUIIHUHT
CAJIOMATJIMK Ba XUCMOHHMM PHBOXJIAHUII KaOM MyaMMOJM KUCMMHHU KailJ 3TMAcIMK MYMKUH
aMac, YyHKH Ou3 OonagapruMu3, KeJakak XaKu/1a ralnupsnmus.

busznuHrua, YKuTyBuMiapHU OyTyHnald CHKMO YHKApHIl MYyMKHH 53Mac, pakKamiu
TEXHOJIOTUSUIAP TABJIMM COXacua OYIIHIN Kepak, JISKHH yJiap Xed KIMra 3apap KelTHpMainran
tap3na. Camapany TabpauM Y49yH ujaean (Gopmyia: pakamid TEXHOJOTHsJIAp Ba YKUTYBUWIIAP
TaH/IEMHU.

Anaduérnap pyuxaru:
1. https://phsreda.com/e-publications/e-publication-10233.pdf
2. https://storage.strateqy24.ru/files/news/202102/ff00al77b3fa0bb25513e8e59ad097d5.pdf
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NUMERICAL SIMULATION OF THE PASSIVE REGENERATOR

Bakhodirzhon Siddikov
Department of Mathematics, Ferris State University
Big Rapids, M1 49307, USA
Abduqgaxxor Zaparov
Andijan State University, Professor of the Department of OTD, UzR, aazafar@mail.ru

The article considers the results of research on numerical simulation of a passive
regenerator. As a result of the calculations, the temperature profiles of the liquid and the layer,
the efficiency and efficiency of the regenerator were obtained. The calculation results showed good
agreement with the experimental results, which indicates the validity of the model.

Key words: numerical simulation, passive regenerator, temperature profiles, efficiency
and efficiency of the regenerator.

B cmamve paccmompenvt pezyiomamel uccied08anuil no YUCIEHHOMY MOOETUPOBAHUIO
nAccu8Ho20 pezenepamopa. B pesynbmame pacuemos noayuenvl memnepamypiuvie npo@uiu
oHcuoKoCcmu u ciost, Kodgguyuenm nonesnoeo oevicmeusi u KIIJ[ pecenepamopa. Pe3ynomamol
pacyemos NOKA3aIU Xopouiee CO8NAdeHue ¢ IKCNePUMEHMATbHbIMU pPe3yIbmamaml, Ymo
ceudemenbcmayem o CnpasedIuoCmuy Mooeu.

Kniouesvie  cnosa:  uuciennoe — MoOenuposanue,  NACCUBHBIL  pe2eHepamop,
memnepamypHule npoguiu, Kosgguyuenm noneznozo deticmeus u KIJ[ pecenepamopa.

Magnetic Refrigeration (MR) is rapidly becoming competitive with conventional gas
compression technology, primarily because the most inefficient component of the refrigerator —
the compressor — is eliminated. In addition MR provides important environmental benefits. MR
uses a solid magnetic material as the cooling source and water (perhaps with antifreeze additives)
as the heat transfer medium. There is no need to use volatile chemicals with potential
environmental problems.

MR is based on the magnetocaloric effect, where a magnetic material changes its
temperature with variations of magnetic field. One of the key components of the MR is the Active
Magnetic Regenerator (AMR), which produces refrigeration without gas expansion by using the
magnetocaloric effect.

An AMR cycle consists of four operations: bed magnetization, warming of the magnetic
material; fluid flow from the cold to hot reservoirs through the bed, transferring heat to the hot
heat exchanger (called the Hot Blow Period); bed demagnetization, cooling of the magnetic
material; fluid flow from the hot to cold reservoirs through the bed, and absorption of heat at the
cold heat exchanger (called the Cold Blow Period). Regeneration occurs during fluid flows.

In order to conduct design studies of the MR a model of AMR has been developed by
Sternberg [1]:

p.-c. OT RV 0
£ P Cy f:h-a-(Tm—Tf)+APrV— 1 Qf, (1)
P ot Ac-L Ac-L ox
(1_5)'pm'cm' aTm_(Dm,@ :h.a.(Tf —Tm)— ! -%, (2)
P ot ot Ac-L ox

where
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1 0T, -
Q, =—Ac-(s-k, +td)-t-§+v~pf c, Ty @)

Qu=—Ac-(1-2)-ky L 22 @)

T, =T,(x,t) is the fluid temperature; T, =T,_(X,t) is the bed temperature; x is the spatial
coordinate; t istime; h=h(Re) is the heat transfer coefficient between the fluid and material;
a is the contact area of the fluid and material per unit of bed volume; Ac = Ac(x) is the cross
section area of bed; ¢ is the bed porosity (pore volume ratio); B = B(x,t) is the magnetic
induction; ¢, =c,(T,) is the heat capacity of the material; p,, is the density of the material;
@, =, (B) is the thermo-magnetic function of the material; L is the bed length; P is the time
period of the flow in either direction; k_ =k, (T,) is the thermal conductivity of the material;
pi = p(T¢) Is the density of the fluid; c, =c,(T,) is the heat capacity of the fluid;

APr=APr(ff) is the pressure drop over the bed; ff = ff (Re) is the fluid friction factor; V IS
the volumetric flow rate; k, =Kk, (T,) is the thermal conductivity of the fluid; td =td(Re) is the

coefficient of thermal dispersion; = p(T,) is the viscosity of the fluid; and Re = Re(T,) isthe

Reynolds number.
In order to test the adequateness of the model we simplify it by assuming there is no
magnetization and demagnetization. In other words, we have a passive regenerator instead of

AMR. Inthat case @ -%:0 in (2).

m

To solve numerically the system of highly nonlinear partial differential equations (1) and
(2) we employ a finite difference method. Assume the fluid enters the bed at the temperature of

the cold reservoir T_,, during the Hot Blow Period and at the temperature of the hot reservoir
T,,. during the Cold Blow Period.
The physical properties of the fluid and material: o, (T(), k(T), ¢, (T;), w(T;),

c,(T,) are obtained from experimental measurements [1, 2]. Corresponding approximation

curves are obtained by using a least-squares curve fitting technique.
The heat transfer coefficient between fluid and bed, h(Re) is obtained from empirical

correlation for packed particle beds [3]. The fluid friction factor, ff (Re) for calculation of
pressure drop over the bed, A Pr, and the coefficient of thermal dispersion, td (T, ) are calculated

using well established empirical correlations from [4, 5, 6].
The efficiency of the regenerator, E is calculated by the formula E =COP/COR

Carnot ?

where COP=Q,/(Q,-Q,) is the coefficient of performance of the regenerator,
COP..,0t = Toora /(Toot — Tooia ) i the Carnot efficiency, and

Carnot cold cold

1

@ ©.0+Q,0p)dt and Q, =[(Q, (L t)+Q,@1)dt

0

Q. =

Oty

are average cooling power and heat rejection during the one complete cycle, respectively.
Calculations were carried out until the system reached a steady cyclic state. The system is

considered to be in steady state if it satisfies the condition {T, (x.))f . —{T, (x1)} .| <&, where
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0<x<1; subscripts pc and pc—1 refer to the present and the previous cycles, respectively.

We have determined that § =107 °K is a sufficient condition to denote steady state.

Temperature profiles of the fluid and bed, coefficient of performance, and efficiency of the
regenerator are obtained as a result of the computations. Computational results showed good
agreement with the experimental results, proving the validity of the model.

Currently we are working on solving the system (1) and (2) with magnetization and
demagnetization of the bed. We hope to obtain an accurate simulations of the AMR to find optimal
design parameters of the regenerator such as length of the bed, time period of the flow, and
volumetric flow rate.
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OJIN TABJUM MYACCACAJIAPH TPO®ECCOP-YKUTYBUNJIAPH
OAOJIMATHHU BAXOJIAII TU3UMH

Ackapoe Aopop /lasnammupsaesuy

Tepmus [laenam ynusepcumemu

Tavaum cugpamunu Hazopam KU OVIUMU OOULTURU
Ileoacoeuxa gpannapu 6yuuua gpancaga ooxmopu (PhD), doyenm
E-mail:a.askarov@tersu.uz

Annomayun: Onuti mavium myaccacacu ¢haorusmunune myseaggaxuamu Kaopiap
Kacouti maxopamuea besocuma 6oenuk. IIpogheccop-yKumysuunap spuwiean HAMudsCAIApUHU
MYHOCUO pagbamaanmupul OpKaiu mMomusayus Oepuwl, pakooam uwapoumuod KaoOpiapHUHe
KacoOutl puoNCIAHMUPUUHUHE MAKOV MUSUMUHU HCOPULL dMUUL CUDAM MEHENCMEHMU 010U0d
MYypeau acocuii Myammonapoar oupu xucoonanaou. Maxonada maskyp mMyammoHu Xaai KUIumoa
acocuti camapaoopaux kypcamkuunapu (KPI) muzumunune moxuamu ouub OepuneaH.
L Iynunzoex, xopusicuti Mamaakamaap oauti mavaum musumu, sxcymiaoan AKIL, Byiok Bpumanus,
@panyusn, Hcnanus, ['epmanus xabu mamnaxkamiaapoazu yHusepcumemaaprune KPI Oyiiuua
éHoawiyenap maoxux smunean. Myaniug momonudan KPI muzumu onuti  mawvium
MYACcacacuHune Cmpameux PUBONCIAHMUPULL OACMYPUSA MOC X0104 MAWKUL ISMUTUUU
3apypaueu mavkuonanean ea KPI musumunune mypmma 6ockuuu (waxcuti KPI  peoica,
penymayus, 3apyp Oyrean oOunumiap, Gaoarusmoacu Kyuumua yCmy@OpauKiap) MAasmyHu
KeIMUpUui2an.
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Kanum cyznap: cmpamezux pugodCiIaHmupuul, acocuii camapadopiux KypcamKuiaapu
(KPI), momusayus, baxoraw, waxcutt KPI pexcacu, penymayus, maviaum cugpamu MeHescMeHmu.

Annomauyun: Ycnex  @vicuieco  yueOHO20  3a8e0eHusi  HANpAMYl0  C6A3aH  C
npogheccuonanrusmom compyoruko8. QOHOU U3 OCHOBHBIX 3A0ay, CIMOAWUX neped YnpasieHuem
KauyecmeoM, s8/15emcs MOMUBAyUsi nedaz20208 3a cuen Coomeemcmayouie2o CmuMyIupo8aHus ux
pe3yIbmamos, GHeOpeHUs ONMUMANbHOU CUCTeMbl NOSbluleHUs Kealugukayuu Kaopos 6
VCI08UAX KOHKYpeHyuu. B cmamve 00vbsacHAemcs CyWHOCMb CUCTeMbl KII0Yedblx nokasamelet
agpgpexmusenocmu (KI1D) 6 pewenuu oannou 3adauu. Taxoice Oviiu uzyuenvl nooxoost Kk KPI
VHUBepcumemos 8 3apy0edcHvlX —cucmemax evicuie2o obpazosanus, exaouas CILLIA,
Benuxoopumanuto, @panyuro, Ucnanuro u I'epmanuto. Aemop noduepkusaem HeoOX00UMOCHb
opeanuzayuu cucmemwvl KI5 6 coomeemcecmauu co cmpame2uueckor npoepammon pazgumusi 8y3a
u gvioensiem yemoipe smana cucmemul KI13 (nuunsiii naan KI19, penymayus, mpebyemvie 3HaHus,
00NoIHUMeNbHbIEe NPUOPUMEMbl 8 0esIMEbHOCIU).

Knrwouesvie cnosa: cmpamezuueckoe pazeumue, Kiouegble nokazamenu 3@ gexmuenocmu
(KII3), momueayus, oyenxa, auunvii nianw KIIO, penymayus, ynpasnenmue Kauecmsom
00pazosanus.

Annotation: The success of the higher education institution is directly related to the
professionalism of the staff. One of the main challenges facing quality management is the
motivation of teachers through the appropriate incentives for their results, the introduction of an
optimal system of professional development of personnel in a competitive environment. The article
explains the essence of the system of key performance indicators (KPIs) in solving this problem.
Approaches on the KPIs of universities in foreign higher education systems, including the United
States, the United Kingdom, France, Spain, and Germany, have also been studied. The author
emphasizes the need to organize the KPI system in accordance with the strategic development
program of the higher education institution and outlines the four stages of the KPI system
(personal KPI plan, reputation, required knowledge, additional priorities in activities).

Keywords: strategic development, key performance indicators (KPIs), motivation,
evaluation, personal KPI plan, reputation, quality of education management.

MamnakaTuMu3ia CYHITH Huiapia uiM-(aH Ba TabJIUM-TapOusi COXACHHHU JIaBiar
CUECATUHMHT YCTYBOp HYHAIUIINTa aillaHTUPUILTa KapaTWiIrad, ownajaa ¢pap3ana TyFUIraHuIaH
Oomutad, kamoJI0T €mMra eTryHra Kajgap yHU Xap TOMOHJIaMa Kyiia0-KyBBaTJIalqurad, Xaéraa
MYHOCHO ¥PUH TOTHIIMIAa XU3MaT KHJIaJUTaH SIXJIUT Ba Y3IIyKCU3 TH3UM sipaTHAMOKAa [4]. Yoy
TU3UMHHHT caMapasiopjury 3ca 0eBOCHTAa YHUHI MUPOBap] HATHKACH, sS’bHU cU(aTH Japakacu
OunaH ym4yaHaau.

Tabnum cudati Macanacu XO3UPrd KyHJa MamJakaTUMM3HMHT “VIHCOH Kaapu ydyH”
JIeTaH yCTyBOp TaMOWMWJTa acoCjaHraH CTPaTETHsCHa MyXMM CHUECUM jKapa€HJap KaTopura
KUPUTWITaH. Xapakarjap CTPaTeTHSICHHMHI Y3BMHA JaBOMH OynraH, KeWunHru 5 iunga
PUBOXJIAHTHPUIIHUHT 7 Ta ycTyBOp WyHamumu goupacuja 100 ta mMakcagHu y3 Wyura OJIraH
“2022-2026 itunmapra MyDKamIaHraH SHrM Y30eKHCTOHHMHI TApPaKKUET CTPATErHsCH HUHT
AnonaTiy MKTUMOMM cuécaT IOpUTHIL, HHCOH KalUTAJIWHU PUBOXKIAHTUPUII HYHATUIINIA XaM
TabJIUM cudaTUHU omMpuil Oyitnua non3ap0 Bazudanap Genrunanrat [2].

3amonaBuii onuit TapnuM Mmyaccacacu (OTM) MakoMU YHUHT MKTHUCOJIUI Ba HOPMAaTHB-
XYKYKUH TapTHOra COJIMHTaH MIapT-IIApOUTIAPH, YKYB-TAIIKUINN (GaomuaTHUHT maddodauru
Ba Taya0uaHJIWTH, OIO/DKETHH MOJMUIAIITHPUIIHUHT Y3Ura XocC yCyJulapH, TaiépiaHaérraH
Kajpiaap bTUPOdH, UIMHNA-TAIKUKOT, MKTUMOUI-Mabpu(uil, ”HHOBALIMOH Ba TaAOMPKOPIIUK
Kabu (paonusT Typiapua akc dTaju.
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OTMHu cTpaTeruk puBOKIAHTUPHUII YIYH SHT MYXUM PECYPC, XapaKaTIaHTUPYBUYHU Kyd —
Oy YHUHT KaapiapH, SbHH Mpodeccop-YKUTyBUMIapu, xoxumiiapu xucobmanagu. OTM
daonustuHUHT MyBaddakusaTH Ba cudaTh OeBocHMTa Kalapiiap KacOuii Maxoparura OOFIIHK.
Maiiakany Ba FOKOPH CAJIOXUATIIN KaJIpJIApHU JKaJI0 THI, yaap MaH(paaTAopIUTruHU TaAbMUHIIALI,
SPUIUTaH HATWKaJapUHU MYHOCHO TaKAMpiall Ba MEXHAT IIAPOUTIAPUHU SIPaTUII OpPKaIU
MOTHBaIMs OepHIl, 5SHI acocuiicn pakoOaT MAapoUTHIA IOKOPU Taxkpubaiu Kaapiap
KYHUMCU3JIUTUHY OJIAMHU OJIMII, YJIApHU KacOui pPHUBOMXIIAHTUPHILIHUHT MakKOyl TU3UMHMHU
KOPHH ITUII TabJIUM CU(AaTH MEHEKMEHTH OJIU/1a TypraH acocuil BasudanapaaH XxucobaaHau.

OTM onmunaru Basudamapra MyBOOHUK JOMMHA MOHUTOPHHI YTKa3WIl Ba OyTYH
TAIIKWJINA Ty3WwiIMa Ba TapkuOWil OynuHMamapaaru kaapiap (Gaonuard camapaaopiIuruHH
Oaxouarn, OOMIKapyB KapopiapuHU KaOy/n KWUJIHII, TAllKd MYXHUT Y3rapuIlUlapu Ba pakoOarura
TAIKWIANA TU3UMHU MOCIIAIITUPUO OOpHUIIl 3apypatu ro3ara Keinaau [5].

Xankapo wmukécna OTM  xomumiapu Ba mnpodeccop-YKUTYBUHIAPHHUHT —KacOMiA
PHUBOXJIAHTUPHILIHYI OOLIKAPHUII MyaMMOCHHHU XaJl KWJIMIIJIArd MaBKyJl aHbaHaBUH TaIIKUIIMM Ba
MabMypull uopayjap, HWHHOBAllMOH TEXHOJOIUsAJapra acoclaHraH ¢EHJAANlyBiap HYHza
myBadakuaTaM BapuaHTiaapaH Oupu (QaoNUATHUHI acOCUI camapalopiMK KypcaTKudjaapura
(KPI) acocnanran Tu3uM XuCcOOIaHAIH.

[Tpodeccop-yxuTyBun (GaoausATHHU YPraHWII Ba TYFPH Oaxojaml SHT Mypakkad >kapaéH,
ymoy MypakKaOJIMKHA TETHIUTM (QYHKIFSUTAPHU Oa)KapuIll YIyH aBBaIJIaH aloXua UKTHIOP Ba
KoOMMsTIap, GaoNusaT JaBOMHIA KaTTa )KUCMOHHUH, aKJINi, XMCCHUI Ba BaKT XapakaTiiapH Tanad
KWJIMHUIIMHN OMJIaH U30XJIalll MyMKHH.

KPI tu3umu opkanu GaonusaTHU aBBajlaH pexalalllTUPUII Ba HaTHO)KaJTapUHHU CapXUCO0
KWJIMII OpKaJn (aoJdUsATHUHT cudaTH Ba YHU KYJnaO-KyBBaTiall ypTacujgaru MyHocabariapra
AQHUKJIMK KUPUTHII Hazapja TyTwiaaad. PaonuaTHUHr cudaT Ba YHU KYJU1aO-KyBBaTiall
ypracugaru MyHocabaTaapHUHT OOIIKa KacOyap/iaH KeCKHH (papKIaHyBUM XYCYCHATH MaBXy/,
0y ¢apk npodeccop-YKUTYyBUMIAp MEXHATH HATHXKAIAPUHUHT TYFPUIAH-TYFPU KacOuil haomust
nauTuga TYIUK HaMO€H OyIMaciurd Ba IIYHHHT YY9yH XaM YJIapHH  MYHOCHO
parOaTIaHTUPHIL AT KMHWHYWINKIIAp/ia Ky3aTUIa/u.

KPI tTu3umMuHMHT acocuii Makcaau npogdeccop-YKUTYBUNIApHUHT MEXHAT MOTUBALIUSICUTA
TabCUP KUITYBUM OMUJUIAPHU M3Jalll OPKAJIHU YIapHU 0axoJiall Ba Japa)kajaliiad noopar.

Xopwxuil MamilakaTiiap OJIMHA TabJIUM TH3UMUAa MEXHATHU parOaTIaHTUPUIIIA KaapJiap
daonuaTH camapaJopJAMTrUHU OaXONAIHUHT TYPiIH KYpUHHIUIapHIaH Qohgananunaad [6].
Kymnanan, AKllna parbGarnantupuil TH3UMM  CTaHAapTIAIITHpWIMaran  Oyica-na,
YHHUBEPCUTETJIAPHUHT KaJpilap MEHEeXMEHTHJa mpodeccop-YKUTyBUMIap (GaoauiaTu Xap HHUIH
Myaccaca HH30MH, MEXHAT LIapTHOMalapu OVitmua KyiiaHmanap, WypuKHoOManap kaOu HYKU
MeBEPUN XYXOKaTIap TYIJIaMHU acocuia 6axoaHaau.

Bbputanus yHuBepcuteTNnapuia 3aMOHAaBUN VKUTYBUMHHUHT (DaosuaT cudatu yrnapHUHT
WIMHH JapaxkacH, YKUTHII TaXXpuOacH, WIMHIA HalIpJiap COHH, Ul caMapaJOpJIMTMHU OIIMPHIITa
KapaTwiraH XapakariapH, ¥3-Y3MHU PUBOXKIAHTUPUIL, WIMHNA (PAOTUAT UCTUKOOIIApUra Kypa
aHMKJIaHaaW, OyHJa caHaiuraH WyHamuumuiap OYHWya TEruuuiM HWHIUKATOpiap TYIUIaMu
OaxoJlaHa u.

Fapouii EBpoma, Amepuka Ba CkaHIMHaBHS MaMJIaKaTIapUIard YHHUBEPCHUTETJIApIa
XOJUMJIapHU 0axoJiail Me30HIapu OUp XM AMac, yiap Xarto Oup mamiiakat, OUp YHUBEPCUTET
nuuga  xam  (apk KwiMmM  MyMKMH. McnaHusHMHr - Taxpubacuga  YKUTYBUMIIApHU
parOaTIaHTUPUIILIA HAIIPJIAp COHUHUHT KYIUINTH, YKUTYBYMHUHT U1 FOKIaMacH Ba YKUJIaIUIaH
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dannap coHu, ayIUTOpUs MAIIFYJIOTIapU CAJIMOFH, YKUTHIAIuraH ¢aniap Joupacuaa YKyB
ycIyouii pax0apiauk Kabuimap MyXuM axaMusT KacO dTau.

B.B. Marees Ba lO.II. CoOoneBamap kaapiap cuécatu, 01y S>KymJaJaH YHHHT
MOTHBAIIMOH TapKHOWH KHCMU YHHMBEPCHUTETHHHI CTPATErMK pPUBOXKJIAHUIINTA OYHCYHUIIN
MYXUMJIUTUHY, OyHal EHAAITyB TabJIUM CYObEKTIApUHUHT YHUBEPCUTETra OYIraH caloKaTHHU
OLLIMPHILHY, TABJIUM XU3MATJIapH 0030pHAard KeCKMH pakoOaT MmapouTHAA TabIUM Myaccacacu
UMH/DKUHEA OPTUIIATA XU3MAT KWIHIIMHY TabKU 1k gunap [6].

busnunrya, mnpodeccop-yxkutyBuniap daonuaTuHU Oaxojaml Ba parOaTIaHTHPUII
)kapaéniapua OTMunapHuHr WYKkd cu€caTH JOUpacHaa KOJJMPHUIIL Ba YHU KyWwiaérraH
Basu(anapaan kenud 4MKuO, TH3MMIAIITHPUII TYFpu xucobnmanamu. bynna KPI tusumunn
OTMHuUHT y30K Ba YpTa MyIOaTid CTPATEIHMK PUBOKJIAHTUPUII JACTYPHU Ba XalKapo YbTUPOG
ATWITaH TAIIKWIJIOTIAp PEUTUHIMHUHT I0KOPH YPUHIIApHUIaH KOM oiuil Oyiinya Makcauld yopa-
TaJ0UpIapHu aMaira omupuira [2] Moc xoia iyira KyHuin MeXxaHu3Mu Ha3ap/aa TYTHIIA M.

baxonam Kyiiugaru TypTTa HyHaNUIuUIapAaH noopar OYIUII MyMKHH:

1) Ilaxcwuiit KPI pexamapuHUHT OayKapUIHIIMHA Oax0JIalll;

2) IIpodeccop-yKUTYBUMHUHT penmyTanus (00pycu) qapakaCiHU aHUKJIALIL,

3) Bapyp Oynran ouaMMIap JapaskacCMHU OaxoJarr,

4) daonuATAArK KyIIMMYa yCTYBOPJIUKIAPHHU KYJLIAIIL

baxonam #iynamunuiapugan kenud 9ukuo, npodeccop-ykutryBunHUHT KPI Tr3ummnaru
HATIKACHHU KyWHIard WHFUHIN KYPUHHUIINAA Hoaamam MyMKHH:

KPIY = KPIS" + KPIR+ KPI® + KPI?

“IMaxcuii KPI pexacununr OaxkapunumuHu Oaxonanr” >xapa€Hu xap Oup mpodeccop-
YyxuTyBunHUHT maxcuit KPI pexxacu mwxpocura iiynantupuiarad noptdoinocu acocuaa amanra
OLIMPUII YHHHT CaMapajopiMIrdHM OMIMPHO, Ma3Kyp HopTdonno mnpodeccop-YKUTYBUUMHUHT
mraxcuit KPI HaTmkamapuHM acocnaHTHPYBYM, Y3 MOTHUBALMACH YYyH KapaTWIraH MHJIMBHIYyas
Taiéprapauruiu ndoaa TyBYM kaMIaHMa XucoOIaHa/Iu.

baxonamHUHT UKKUHYK HYHaIuIuM — npodeccop-yYKUTyBuuiaap “pemyrauuscu (o0pycu)
Japa)kKacMHU aHUKJIall’ OpKaJld YJIApHUHT JUAECPIUK NO3UIMAICH 6axoslaHaIu, SbHU mpodeccop-
VKUTYBUMJIAPHUHT (PaoiuAT aBOMHUAA TabJIMM HUIITHUPOKYMIApU Ba MaH(paaTAOp XamKopiap
Ownad onub 60pran MyJIOKOTIapu Ba MyHOca0aTaapH, YKUTHII cu(aTH Ba WKTUMOHUI -MabHABUA
MYXHUTIaru ypHura Oepuirad 3bTupodiap xaMmiaaHam.

[Ipodeccop-ykuTyBunMmapHuHr  “3apyp Oynran OunuMm  JapaxacwHu — Oaxonamnr”
*Kapa€Hllapu YHUBEPCUTET OOLIKApyBH KEHrallld TOMOHUIAH OENTUIaHraH coxauap €K1 MebEpHil
XyAOKaTIapja KelITUpuiran (annapiaH YTKa3wiIaJuraH TECT CHHOBJIApHIAH HOopaT Oymuim
MyMKUH. MacanaH, V36ekucron Pecniyonmkacu Bazupnap Maxkamacuauar 2019 itun 7 utongaru
“Onuii TapaMM Myaccacalapyd PEUTHMHTMHU aHUKJAIl TapTUOWHM TaKOMWJUIAIITHPUII 4YOpa-
Tamoupiapu Tyrpucuna’tu 467-con kapopu [3] Owman Tacaukianradn Hwuszomra myBoduK
“Xopmxuil THI” Ba “AXO00pOT-KOMMYHHUKAIIMS TEXHOJIOTHSUIApU” (paHIapuiaH.

[Tpodeccop-YKUTYBUMHUHT “KYIIMMYA YCTYBOPJIMKIAPHU KYJUIall OpKaiu Oaxomarr”
uyHammm OTM Talkuiaui Ty3uiIMacuaard TETUILIN OYIUMIapu XyJIocacu acocuaa Kynuaaru
UHIMKATOpJIap OpKajld aMajira OUIMPWIMIIM MYMKHH: JaBjiarT OOIIKapyB OpraHJapUHUHT
MypOXKaaTura acocaH WiIMH-amManuii TakiugiaapHu Tai€pnam ydyH KYIIraH XHUCCacu; TYpIU
WKTUMOMH, MabHAaBUH Ba Mabpu(Hil TamOUpIIapHU TAIIKKII STUIAA (DAOTUTHK; OCNTHUIaHaIUuTaH
dbyHKIMOHAN BazudanapHu Oakapuiga TamadOyCKOPJIMK; Myaccaca TOMOHHUJAH OeNTHIIaHTaH
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TapTUO Ba Tasabra GaoHsITHUHT MyBO(QUKINTH; U XYXOKaTIapy ((KyMIIaJaH, MebEPUM-XYKYKUMA
Ba JUPEKTUB XY}¥OKATIAp )HUHT FOPUTUIHIIN KaOwiap.

Xankapo bTUPOQ ITUIITAH TAIIKIIOTIAp PEUTUHTH,
MUJUIANA PEUTHUHT TU3UMHIa KapaTHUIraH HCTUKOOILITN
Kypcarkuuiap

OTMHUHT CTpaTeruk
PHUBOXIIAaHTUPUIL JACTYPHU

» Onuif MabIyMOTIIN MyTaxaccuciap Talépiail napaMmeTpIapyuHy MAKITIAaHTUPHUII, TabIUM
HYHaIUILIapU Ba MyTaXaCCUCIUKIAPUHU ONTUMAJILIALITHPHLLL

* Cudar MEHeKMEHTHHU TAKOMWIIAIITUPHLL, [TeAarorjaap (GaoausTy Aapa’kaCUHU OIIMPUII,
VKATUITHAHT WJIFOP TEXHOJIOTHSUIAPHIAH MaKca i (oHIaIaHuI, YKYB-YCIyOHid TAbMIUHOTHH
SIXIIWJIALL;

* Wamuit TagKUKOT CU(aTUHU TAbMHUHIIALIL, XaJIKapO XaMKOPJIMK UIIUIAPH caMapaJopiIurHHA
OLLIMPUIL;

* MabHaBUH-Mabpu(uH Ba TApOUSBUN MIIUIAP TabCUPUYAHIUTUHU OLIMPUIIL

* YHUBEPCUTETHUHT MOJIUSABUN (DAOTUATUHHI PUBOKIAHTHPHUII Ba MOITUH-TEXHUK
TabMUHOTHUHYU MyCTaXKaMJIall.

ITpodeccop-yKuTyBIMHUHT
axO0opOT MyXUTH

V-

dbaonusTu | amanjaru Wu1 ydyH maxcuit | :
| KPI pexacu J [laxcuit KPI :

noprdonrocu i

S N = N :

IIpodeccop- i maxcuit KPI pexanapununr ;! “Iaxcuit KPI :
VKUTYBYH i L Oa)kKapUJIUIIHN JapaXkacu ) i i L HaTwxanapu” ) i
A0JIUSITUHH e " N N\ !
g)axocn i npodeccop YKUTYBYMHUHT ! Penyranus :
i | pemyranus (0Opycu) nqapaxacu | | i L cypoBHOMACH I

V[ N : i - ) |

: 3apyp Oynran ounumiap L TECT (Xopwmxwii |

i L Jlapakacu I i tuinap, AKT) ) i

e " AR o N

! KYIIMMYa yCTYBOPIUKIAPHU x bynunmanap :

i KYyJuiart E ! XyJocajiapu i

ParGarnantupuiir: Moqauii Ba MabHABHM KYJUTa0-KyBBaTalll, JIJABO3UM/IATH YCHIII, TAPMOK Ba
pecnyOinka MUKECHIarH MyKo(oTIapra TaBcUsuIap, IMTHAE3IIAp

1-pacm. Ilpodeccop-yrutyBuniaapuuar OTM makcaajiapura iyHaITHPHITaH
daonusaTH camapagopaUIruHHU 0aX0JAIIHUHT HHTErPALIAIraH MeXaHu3MH

[Ipodeccop-yxkuryBumnap daonmusaTuHU  OaxonmarmmHUHT Takiaud oTmmaérran  KPI
TU3UMUHUHT YMYMUI I CXEMACHHH |-pacMaa KEATUPHWITAaH KYPUHMILIA aKC STTUPHUII MYMKHH.

Acocuit camapagopiauK KypcaTkuwiapy OyVitnya 6axoJantHUHT IOKOPUIArd O0CKUWIApUHU
M3YWIUIMK Ba OUYMKJIMK acOCHa 0JIUO OOpHUIIHIITN TPOodeccCop-YKUTYBUMIAPHH paFrOaTIIaHTUPHIITA,
Oy OpKaJH yJTapHUHT MOTHBAIMSCHHY OIIMPUINTA XU3MaT Kuinaau. MoTuBaius dca ¥3 HaBOaTuaa
dakat MoAIMii MAaKIJaruHa sMac, Oalku MabHABHH KYPUHHUIIAA, XaMKacOIap TOMOHH IaH KacOuit
TaH OJMMHUIIN KacOuil Manaka JapaKacCHHH YbTHPOQ ITUIHUINN OUJIaH aXaMHUSATIN XUCOOIaHaTH.

Xynoca cudaruga IIyHH TabKHUIAl MYMKHHKH, arap mpogeccop-YKUTYBUHIAPHUHT
motuBanusicu Ba OTM OomkapyBu TOMOHMIAH TaHJIAHTAaH MEXHATHU parOaTIaHTHUPHIL
BOCHTaJIapH y3apo yuryH Oyica, aomusar camapamopauru omud 6opamu. FOxopu mapaxkamaru
daomusaT motuBanusicu OTM Makcaanapura SpUIIMIIHA TabMUHJIAIIM, TanabamapHU KacOwit
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Taiéprapaurura WxoOWid TabCUp KypcaTuO, OyropTMaumiiap Tajabiiapura MOC KaJpiiapHU
CTUIITUPUIT UMKOHUATIAPUHUHT KEeHraluInra OJ'II/I6 Kejlaau.
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IJEKTPOH AXBOPOT-TABJIUM PECYPCJIAPH — TABJIUMI'A
NHHOBAIIMOH EHAOIIYB OMUWJIN CUDPATHUIA

Ax0apoB 30XHIKOH 30KUPKOH YFIH
HN360ckan tyman 10-ymymuii ypra TabJauM MakTadn HHPOPMATHKA YKUTYBUMCH

Annomayun: Ywby mavpyzaoa mavium mMusumuod KyuilaHUIAEémean mexHoA02UsNap
Xakuoa Maviymomiaap Oepunean 8a MAXAul  KUIUHEAH. DAeKMpPoH axbopom-mawvium
pecypcrapuza ouo makiugh - Myi0xazanap Keamupuiea.

Taanu ubopanap: Texronozcus, 31eKmpoH axoOpoOmM-mawvium pecypciapu, mapmox,
oacmyp 8a 0acmypuil Maxcyiom, 31eKmpoH MAaux.
Annomauyusn: B oOannom Ookiade npusooamcs U aHAIUBUPYIOMCA UHpopMayuu o

MEeXHON02UAX, UCNOIb3YEMbBIX 6 cucmeme 06pa306aHuﬂ. Hpedcmaeﬂeﬂbz npe()ﬂoofceuuﬂ u
PpeKoMeHOayuu no 21eKMpPOHHLIM UHGOPMAYUOHHO-00PAZ08AMENbHBIM PECYPCAM.

Knrwoueevie cnosa: Texnonoeus, pecypcvl 21eKmMpOHHO20 UHGOPMAYUOHHO20 00OVUEHUs,
cemnb, NPOSPAMMHOE obecnederue U NPOSPAMMHBLI NPOOVKM, INeKMPOHHAS 3a0ayd.

Annotation: This report provides and analyzes information about the technologies used in
the education system. Suggestions and recommendations on electronic information and
educational resources are presented.

Key words: Technology, electronic information learning resources, network, software and
software product, electronic task.

VY36ekucTon PecnyOnukacHHUHT «AXOOPOTIAMITUPUIT  TYFPUCHAANTH KOHYHHUHH| 1]
Oaxkapum Makcaguna Xaiuk Tabaumu, Onuil Ba ypra Maxcyc TabIUMH BasHPIUKIApU
TOMOHHJIAaH KAaToOp MEBhEPUHN XyXOKaTiiap Ba JAcTypiiap MIUIA0 YMKWINO, KaOyn KUJIMHTaH S7H,
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HIYHUHTJIEK aXxO0opoT TapMOFMHM HIAKJUIAHTHPUIL, aX00poT pecypcnapunu spatuil Ba AKTHu
TaBJIUM XKapaéHua Kyuiam Oyiinda Oup KaTop 4opa-raadupiap amaira omupuiad. JKyminagas,
Oapua onuii YKyB IOpTJIapH SITOHA KOPIIOPATHB TapMOKKa yiaHau, IHTEpHET TapMOFUHHUHT
MWUIHA CerMEHTHa ax00poT pecypcliapHHU MaKUIaHTUPHII OYin4a yopa-Tagdupiap pexxacura
myBo(HK, Oapua VKyB ropTiaapu web-caiitiapu www.edu.uz caiituna oupmamtupunad. byHnan
Tamkapu, «ZiyoNet» axOopoT-TabiauM  pecypciiap TapMOFH  JKOpUH  KWJIMHIU, Y30eK
anaOuéTUHUHT EpKUH Hamo&HIanapu XaéT Ba wxojura OarunuianraH www.Literature.uz Be6-
CalTH WINTra TYIIHMPUITAaH, Mabpy3ajap TYIuiaMu, YKyB Kyuianmanap Ba E-collector pedepatiap
Xamja ONTUTa TWIra MyJDKajulaHrad - www.multilex.edu.uz oH-naiiH gyrat spaTuiam.

By TtagOupnap Hartmwxacuga TabJIuM >kapaéHH ax00poT KOMMYHHMKAIIMOH TEXHUKACH
Ba TEXHOJIOTWsUIApUIAH caMapaid (oiiianaHuim ydyyH 3aMUH IHAKUIAHAW Ba PUBOMKIIAHIM.
AXOO0pOT TeXHOIOTHSIIAPH EpaMH/Ia YKUTHITHH TAIIKIII €TUII OPKAJU TAbJIUM OCpPUIIHUHT SHTH
yCIyOnapHHE aMatHéTra KOPUH KK HUXOATAA 10/13ap0 Macaiara ailanad. Y3 HaGaTHaa
pecryOliiKa yMyMTabJIUM MakTabiapu, ypTa Maxcyc Ba KacO-XyHap KOJUISKJIApU XaMmJa OJIUN
TaBJIUM Myaccacajapura KOMIIBIOTEp TEXHHMKAacH Ba TapMOK TEXHOJOTHUSIApU HHTEHCHUB
paBUIla KUPUO KENMUIIM TabIMMHHUHI 3JEKTPOH yCYNHMHHU (e-learning) KyJuiamra UMKOHHST
ApaTMOK/1a. ByryHTH KyH TabIuM kapa€Hu yuyH TaKIuQ dTUIAETTal YKyB BOCUTANIAPH, STIEKTPOH
ax0opoOT TabJINM PECYpCIapH, dJIEKTPOH KHTOOJAp, JIEKTPOH YKYB KYyJUIaHManapu KalOu
TabIuM OEpHINHMHT 3aMOHABMil MamGamapu KaHjaii Oyaumm 3apyp? Exm ynapHuer HOME
HuMa €0 atananu? YnapHu KaHAal KYpUHUII Ba XaXwmjaa Tauépiain JIo3um? KaOu caBoJuiap
Oyryn MakTtad, kacO-xyHap Koyutexu Ba Onuii YKyB IOpTJIapH MyaJUTUMIIApU Ba YCIyOuu
oIMMIIap ONANra OMp KaTop MyaMMOJIApHU KYHHIIN TaOUUK.

By MyaMMonapHUHT Xan KWIHII 3JEKTPOH ax0opoT-tabauM pecypciapunu (DATP)
UIIIa0 YUKUII Ba YIapHU aManuéTra TaTOUK KWIHIIAaH nbopat Oynaau.

DATP neranma oJeKTpOH-pakamiid — KypuHHIIOa HdoJaJaHraH Ba  KOMIIBIOTEP
TEXHUKACH Ba TEXHOJOTUsNapuiaH (oiiganaHaaural TabJIUM pecypciapu TymryHuwianu. Ly
cababiu, a5ekTpoH makiaa udomananrad Oapuya man6amapuu DATP ned xucobmananu aeraH
HOTYFpU TacaBByp MNaiao Oynuimm MyMKUH. bByHunr onaumam onum yuyH OATP xakuna
KyiuaaruinapHu 0aéH KUjaamus.

DATP — Oy TabiuM CaBUSCHHHM OIIMPHUII Ba Tajgaba-yKyBuMjapra KyJai MIapouTiiap
SApaTHII MaKcaInuaa TabJIUM Kapa€HUra KyJlall yuyH KOMITBIOTEP TEXHUKACH Ba TEXHOJIOTHUSIIAPH
COoXacuja JPUIIMITAH DHT CYHITH IOTYKJIAap acocuaa WIUIad YWKWITaH TabIUMUH BOCHTA
xucoOmanaau. by BocuTanmapHu TabIuM Kapa€HUTAa caMapald >KOPHM KWIHII Yy4yH yiaapra
HucOaTaH Oup Karop Tanabiap WIIad YMKUIIra TYFPU KeNaju.

TanaGnapHu ypHaTHIIZaH aBBaJI OYyHAAl pecypCiIapHUHT aCOCHH TAIIKHII dTYBUMIIAPUHU
Kapal YMKanInK:

1) ®an Oyiinya TabIMM MyaccacH Y4yH KOpPHUH €THJIraH JapciMK Ba YKYB KYJUIaHMaJlapUHUHT
DIIEKTPOH HYCXaCH,

2) DnexTpoH MalllK, Macaia Ba JiabopaTopusi HIIapu Tyminamu. by Tymimam ¢akaT matH
KypUHHUIIUAA OYIMacaaH, TUIIEPMYpPOKaaT Ba TONMIIMPUKIAPHU Xall KUJIHII HAMYyHAIapu OuiaH
Ooliutuiran 6ynuiy 103uM. Acocuit Me30H cudarua

Ha3apuil )KUXaTHaH EPUTWITaH YKyB Marepuaiiap OuiaH OeBocuTa OOFIMK Macana €4uMHu EKU
TaxXJIWIN Kapajaau;

3) ®an GYyitnya kamuaa JlaBmat TabauM cTaHAapTIapuaa OCNTHIaHTaH MHUHUMAa OMJIMMIIapHU
TYna KaMpab oJlyBUM MaTepHaliiap KeCUMUIaru Tectiap;
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4) CypoBHOMaIap kopui (haHHU YpraHUII YIyH TEPMHUHOJIOTHK JIyFaTiapiaH TAIIKWJI TOMTaH
0ynmu0, GpaHHM TYIIUPYBUM SHIMKIONEIUK MaTeprauiap Ba OOmIKa KyIIMM4a MablyMOTIapHU
XaM y3 UYUra OJIMIIM MyMKHUH.
5) MawFynor MaB3yCHHHM TYJIJIUMPYBUM KyIIMMuYa MaTepuaulap HMHTEPAKTUB aHUMAallMOH
JlacTypiiap, pacmiiap KOMIIO3ULIMSCH, JIEKTPOH MaTH KYPUHUIIMIArH KYIIMM4Ya MaTepraiapiad
nbopar oynaau;
6) ®an Oyimya Takaud erwnaéTraH pecypc Ma3MyHMHM HAMOMHII €TYBUM ILIaKatiap,
Kyprazma Kyposuiapu Ba ()aHHU YpraHull YUyH sSpaTUIITaH YM3UKIM AaHUMAlMOH POJIUKJIIAp;
7) VKyB MaTepHaIapiHI YpraTyira MyJDKaJUTAaHTaH ayIH0 Ba BHICOPOJIHKIIAP;
8) Mapc Ma3MyHMHHM TYIAupyBuM GoTokommo3uius €Exu ¢ororanepesaap. IATP map
Kylugarnya tanadjiapHyu KaHOATIAHTHPUIIN 3apyp:

I) mupaxTuk Tanadnap:
— aMaJIJIaT| JIaBJIaT TahJIMM CTaHIApTIapy Ba YKYB JacTypiapura Tyia MyBOGUK OYIUIIHN Xamaa
¢dan acocinapuHu TabJIUM CTaHAAPTIApUTa MOC PABUIIIA Y3IAMITUPHILTA KAPATUIIHILIN;
— ypraHunuimum 3apyp Oynran VYKyB Marepualiapu XaKMu kamuaa (aH Oyiuda TabiuMm
CTaHAapTIapuaa KypcaTuirad OuiuM, KYHHKMa Ba Majakaiap gapaxacuaa OyiIuiiu;
— Yprasuii Ba TabJIuM OEpHIll yUyH KyJai Tap3/a mak/UIaHTUPHIINLIN;
— WIMHH XHUXaTAaH TU3UMJIAIITUPWIMIIN Ba MaTepUAJUIAPUHUHI MAaHTUKUNA KEeTMa- KETJIMKAA
JKOMITAIITHPUIIMILIN;
— YKyBUMJIApHUHT MHIUBUIYaJl Ba ICUXOJIOTUK XYCYCUSATIIAPUA YbTUOOPTa OJMHUIIIN;
— TaKJIUM 3TWIAJUraH YKyB MaTepUaIMHU OCpUIll UHTEHCUBIUIUHU Y3rapTUPUII UMKOHUSITUHU
TabMUHJIAHUIIN;
— UKTHJIOPJIM TabiauM onyBumwiap yuyH DATP ¢anu pompacupa maxcyc Kymumua OJOKIap
TaKIUM STUIMIIN (OJMMIIMAAA Macanajgapd, HoOesl MyKo(OTiIapura TakJIuM 3TWITaH MaB3yjap
Ba X.K.).
— TablIUM ONYBUMHUHT OWIMM Japa’kacura MOCIAIIyBYaH, YHUHT TaW€prapiuk gapakacura
OOFJIMK X0JI71a UIIIa0, PUBOXKOJIAHTUPHIITA XU3MAT KUJIHIIIN;
— Mypakka0 XMCOO-KMUTOOJIapHM aMajra OLIMPHIL, OJMHAJUTraH HaTH)KaJapHU TaXJWI KWW,
HaTH>KaJlapHU TpaduK UHTEpIpeTalys OpKaJld HaMOWHUII €TUL, YpraHwiagurad adH Ma3MyHHra
KYIpoK 3bTHOOp Oepull, Macaia Ba MUcoJIiap
€UMII YUYH HIapOUT SPaTUIIHIIH;
— Ypranmnagurad ¢an Oyiinua ucraiaraH OOCKMYJa ¥3-Y3WHU Ha3opaT KWIMIIrTa UMKOHUST
sApaTULl.

II) ycnyOuii Tanabnap:
— TabJIUM OepyBUM acOCHM YbTHOOPUHU MALIFYJIOTIApHU MHTEp(]aon €Ku MyCTaKuiI IIaKJIgaru
Japc KYpUHHUIIA YTKa3WIra IIapouT SpaThil Ba Oy XoJjaTAa VKUTyBUMTa OOIIKApPyBYH-
MacliaxaTyy poJKa UIITUPOK €TUIIUHU TabMUHIIALL;
— TaBJIMM OJIyBUMIa MYCTaKWJ YpraHull, 3apyp Xojarjapja MHCOJ, Macaia, JadopaTopus
UIUIApH Ba TOMIIUPUKIAPHU MYCTAKUII Oa)KapuIlra MIapouT SPaTHIIL;
— MalFyjloTiapra Tau€prapiaukHU VKUTYBUMTa KyJaid ycyjja amalira OLIMPHUIITra WMKOHMST
spaTuiy (crnaiia, MaTH, BUeOMaTepual Ba X.K. Talképiail UMKOHUATHHH OepHIl);
— Tanabanap Y3malITHpraH OWIUM JapaKacHHU TYpPJIM XHJI MypakkaOIuKAaard (MypakkaOJIUK
Japakac OOIIKapUiIaIuTaH) Ha30paT AacTypiapu EpaaMua Kaia Kb OOpHIll HMKOHUSTUHA
Oepuiu 3apyp.

II1) dynkumonan Tamadnap:
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— KaJIMT CY3J1apHU KUAUPHUII UMKOHUATU Maxyl, (PaHHU TYIIUpagurad Kymumia MabJIyMOTiIap
OutaH OOMUTHIITaH;

— MOCJAIlyBYaHJIUK-TabJIUM OJIyBUMHHUHI Y3JAIITHPHUIL Aapa)kacura OOFJIMK paBUILJA, YTHITaH
MaB3yHU KalTapHull, YCTUAA NIUIAITHU UHIUBUYyal TEMITJA aMalira OLIUpPHILL

— KYITEPMUHAJUIM - CTATUK MabIyMOTJIApPHM MMFUII Ba TaxXJWi1 KWJIMII HMKOHHUSATH MAaBXKYy.l
(VKyBUMJIAapHMHT JapCiMKAaH (QoHAaJaHMII 4acTOTacH, TECT HaTHKalapH, TYFpU-HOTYFpU
*aBoOJiap, YKyBUMJIAPHUHT KaliCU MaB3yHU EMOH

Y3namTupaéTraHIuruHu TaXJIWI KWIHII UIMKOHUSTIIApH Ba X.K.);

— YKUTYBYM Ba YKyBUYHM-TasIa0a ypTacuaard TaOUuii MyJJOKOTHH MMHUTAIUsIIAIIL,

— UHTEPAKTUBIMK TabMUHJIAII BA UHMBUyasl TAbJIUM OJIMIITA IIAPOUT SIPATUL UMKOHUATUHUHT
MaBXY/JINTU;

IV) ncuxodusnonoruk tanabdnap:
—OATP Hu unmna® yukKapuiga acocaH KYpHIIL, SIIMTUII Ba TaCaBBYPHM PHUBOXKJIAHTHPYBUU
ycnyOnapaaH KeHr (oiiaanaHuI;
— TabJIUM OJYBUWJIADHUHI HWHAMBHIyal KOOWIMATIAPUHM XUcCOOra OJMII YYyH YKYB
MaTepHaJIuHu Oup HeuTa KypuHUILIap (MaTH, ayAuo, BUIEO, rpaduK, Mpe3eHTalMs) OpKaJlu
TaKIUM THII UMKOHUSATUHUHT MaBXy OYiIuimy;
— &I XyCYCHUSTIIApU Ba KU3UKYBYAHIIMK (DAaKTOpIapUHH XUCOOTa OJIHII, TABINM OJYBUYHTa TAaKIHM
eTHJIQINTaH YKYB MaTepUATMHI MYCTaKWJI YPraHUIITa YHAOBYH YCIyOIapHUHT MaBKYy JIATH;
— TaKIuM eTWIAJAWraH YKyB MaTepuajd MaTHH Ba (GOH KOMOMHAUMSIIApHAA, paHT Ba
MabJIyMOTJIAPHUHT aKC €TUIINTA aTOXHUIa €bTHOOP OCPUIIHIIY IapT.
€) SPrOHOMUK Tanadap:
— YKyB MaTe€pUaJIMHUHT aCOCAaH MOHUTOP OPKAJIX TaKJAUM STUIMIIMHUA XUCOOra OJHUIIL;
— TaKAMM €TWIAJUTraH YKyB MaTe€pHalld TabJIUM OJYBUYMHHM TOJMKTHUPMACIMIM XaMJa aHUK Ba
paBiIaH 0aéH STUIIUIIN, OCOH Y3JIAIITHPUIUILITA KapaTUIIHIIN;
— YKyB Marepuayiapua KuckapTMaiap Ba HOaHUK atamaap OYIMaciury;
—TaKJIUM 3TWIaJIraH YKyB MaTepuail MabHaBUN-Mabpu(duil Ba TapuXul aHbaHAJIAP, MU
KaJpUsTIap Ba ’THOICHETUK XYCYCHUSTIAPHHU XUCOOra OJIUIIY IapT.

V) xyxxatiap:
— pecypcaaH QoijanaHuIl TapTUON aKe STTUPUIITAaH TEXHUK HYPUKHOMA;
— pecypcaaH TabJuM kapaéHuaa (oianaHull, SbHH Japc kapaéHuia Kyialm MyMKUH OYiraH
ycnyOuit TaBcusiap (1ry sKymjaziaH, TaBcUsl STHITaH (oiianaHuml cueHapuiich) KeaTHUpHITaH
HYypUKHOMA.

Takmugp ostumaérran DATP  TabnuM  odyBUMIap Y4yH WXKOIKOPJIMK (KpeaTuB-
MyaJUTM(QIINK) MYXUTHHHU SIpaTtuld, ypraHuiaéTraH OOBEKT ycTuIa WXKOIUM W3JTaHUIl 0Ju0
Oopuilra, YHMHI MYXUM XYCYCHSITIAPMHM Y3IAalUTHUPUII >Kapa€HUIa o3ara KeJIyBud ¥3apo
OOFIMKJIMKIIAPDHU TH3UMJIM Ypranuira €paam Oepanu[2]. Ma3kyp MyXHT TabiuM OepyBYH Ba
TaBJIUM OJTyBUMJIApra xamoa O0ynu0 unuiam UMKOHUATUHU spataau. ynunraek, DATP ykys
*Kapa€HuUra MocialyBuaH Oyiaam.

[TaccuB xonatna Oy Kymmmua YKyB MaTepHaIl XaXMUHUHT KYTIJIMTHAa HAMOEH OYianu.
1y 6unan O6upra pecypc Takiug 3TaéTraH MaTepUAIHU KYUUPHUIIL, YHU KailTa WA, OJMHTaH
Mmartepuan Oa3zacuja SHIM YKyB MaTepUaIMHUA Tai€piall UMKOHMHU OepyBYHM BOCHTAaIap
TYIJIaMH, pecypc AOMpacuiaru ax0opoTIapHy TYJIIUPULI, TaXpupiall, SbHU aIMalITUPUII EKU
KaiTa WIIJIall IMKOHUSTHHA OEPYBUH “peTakTOp-MyXapppHup’’ JapHHU XaM Ha3ap/a TyTHJIAIH.
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Xynoca TapukKacuaa MIyHH aWTHII MYMKHHKH: DJEKTPOH axOOpoT TabJIMM PECypCcH
MakKcaara ﬁyHaHTHpHHF aH, IIaXCHUHI' PHUBOXJIAHUIIIWUTA MSJ’JI)KaJIJIaHI‘aH, TabJIMUM MaKcaJgura
SpyuIIHII Y4YyH II€Aaroruk MCETodjiap Ba TCXHOJOIUAIIAPHHUHI yCJIy6Hﬁ U3YUIIWIIUTUra 3ra
OyaraH MeJaroruK IEHApUi AacoCHAA TY3HIAmH. YKYyB MATePHATMHHHT >KOMIAINTHPHINIIA
TYy3WJIMacH MEJAaroruK IeHapuiira Moc Tap3ja amaljra ONIMPWIaJyd Ba WHHOBAIIMOH EHJIOIIYB
acocuJa TabJIUM CU(ATUHU OLIUPUII YIYH XU3MAT KUJIAIH.
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