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Vmby Xankapo WIMHi-aManuii aHXKyMaH Y30eKHCTOH Pecry6imkacu
Bazupnap Maxkamacununr 2021 imn 2 maptaarm 78-F ¢apmoiiniunra acocan
TalIKWAJI STUIITaH.

AHXyMaH MaTepHuauIapyaa riodaanryB KapaéHUHIHT WKOOUH Ba canOuit
OKuOaTiapu, STHIM MYKOOWJ 3HEprusi MaHOAaaJlapuHU PUBOKJIAHTUPHIL, TaOHHiA
pecypciapial OKwioHa (podganaHuIl, Te0dKOJIOTMK MyaMMOoJap; UKTHCOIUN Ba
VOKTUMOMM TaJKUKOTIAPHUHI XO3UPrd 3aMOH Ma3MyHH; THUIPOJIOTUs Ba CYB
pecypciapuian  camapaivd  (QoljganmaHUIl  Macajalapd, HMKIUM  Y3rapuiiu
MyaMMOJIapH; aX0OpOT TU3UMIIAPUHUHT aMajiuii aXaMUATH; 3aMOHABHI TabJIUM Ba
TapOusi coxacujaa oaud OopuiaaéTraH MHHOBAIIMOH TAJAKUKOTIAp HaTHXKaJIapUHU
YMyMIAIITAPUII Ba MYyBO(DHMKIAIITHPUIN ~ acoCHAa Y30EKHCTOHIA  HMIIMHMIA
TQIKUKOTIIAD KYJIaMUHH SHAa/a KEHTaWTUPHUI, TaKOMWIIAIITUPUIIT Xamja Oy
xKapaCHra XOpHKUM TaxpubalapHu KYJIIall, XOpHXKUil Ba pecryOauka oyuid YKyB
IOpTJIapy, WIMHA TaJKUKOT WHCTUTYTJIApYM OJIMMJIAPWHM, ULIYHHHTAEK €l
TaAKUKOTUYMJIAp Ba MYTaxacCHUCIapHU KEHI >Kal0 JTUII Macajiajapu Kampad
OJIVHTaH.

AHXyMmMaH MaTepuajUlapuJaH aHUK Ba TEXHUK, Tabuuii, axoopor
TEXHOJIOTHUSIIApH,  WXKTUMOMH-TYMaHuTap,  aManuid  ¢anmap  coxajiapu
MyTaxacCHUCIapy, WIMHA XOAMMIIAP, MYCTAKWJI H3JaHYyBUYMWIAp, JOKTOpaHTJIAP,
Maructp Ba OakamaBp Tamabanmap, OJUH Ba VYpra Maxcyc, YMyMTabJIUM
MaKTaOJapUHUHT YKUTYBUMJIAPH Xamjaa Oapya KU3MKyBUWIap (oiiamaHuILIapu

MYMKHH.
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TABPUK CY3H
XypMaTiu Xalkapo aHXyMaH KaTHalr4uiapu!

I'moGanuzamuss  nmaBpwjaa Mamilakatiaap Oup-Oupiapu  OujlaH — ¥3apo
MYHOCA0aTIapUHN KeHTaiTHpuG GOpMOKIA. Y3GEKMCTOH JKaXOHTa 103 TYTHO,
KaxOH HMHTerpauuscura 4yykyp kupud Oopmokna. Kymraum mamnakarnmap Owmnax
AXIOM KYIIHUYWINAK, JKaXOH XaM>KaMHUSATH OWJIAH TEHI XYKYKIM MyHocalatiap
pPUBOXJIAaHMOK/Ia. byHHMHT €pKuH Mucoiu cudaruga maminakatumus llpesunentu
myxrapam  [I.M.Mup3u€eBHUHr KaTOp XOPWKMM  JaBjarjapra JaBjaT
TampuQIapuHu KeITUPUIIUMU3 MYMKHH.

Byryaru xyHma mamiakatuMu3aa Karta y3rapunuiap 0ynub yrmoxna. Tyo
UCJIOXOTJIAp KAMUATHUMU3 Ba UKTHCOTUETUMUZHUHT Oapya xabXamapuHu Kampad
onmokaa. JKymianaH, ONWMKA TAabJIUM THU3MMHAA XaM aHa IIyHJAul KUJIAd
y3rapuiiap amajira olupuiInO, WIFOP XOPWKUN Taxpubanap acocua UHHOBAIUS
*apa€Hiapura KaTta 3bTHOOp Kapatuiamokaa. Hydysnum xopuwxuil onuil TabjiuMm
Myaccacajlapy OWJIaH ajokKajap KEeHramO, yJapHUHT (uiuauiapu OPTUMH3IA
TAIIKAI STWIMOKIA. YKyB, WIMH, TEXHOJOTHK, WHHOBAIMOH JIOMHXaJap
KEHTalMOK/A.

ByryH AHIWKOH JaBIaT YHMBEPCUTETHAA Y30eKHCTOH Pecry6mmkacu
Bazupnap Maxkamacununr 2021 iun 2 maptaarn 78-F dapmoiiniudra acocan
oymu6 yraérran «MHHOBALIIMOH FOSIJIAP, UIIJAHMAJIAP AMAJIMETTA:
MyaMMoJiap, TAAKUKOTJIAP Ba e4uMJIap» MaB3yujard Xaiakapo WIMHN-aMalldi
OHJIAH aHXyMaH aiHaH Iy Ma3MyHJaru HIUIApHU SbHAJAa PUBOXKIAHTHPHUII
Xamja 3aMOH Tajabiiapu Japa)kacura KyTapull Makcaaujaa YTKa3WJIMOKIa, J1e0
XUCOOaIl MyMKHH.

AHXymMaH MaB3ycH OYT'yHTH KyH TaynaOjapu acocujia TaHJaHTaH. AHXyMaH
V3 onaWra SKUIIUN  MakcaJyiapHU KyWraH OynmuO, amKyMaH JOacTypuiaa
robamiamyB JaBpuJa MaMIIAKaTUMHU3 Ba XaJlKapo MHUKECIAa Y3 €YUMHUHU
KyTaérran poj3ap0 wmacanajgap Kampad onmHrad. XycycaH, Trjo0ayianryB
*KapaCHUHUHT WxXoOWW Ba canOuid okuOaTiapu, SHIM MYKOOMJI DSHEprus
MaHOaaJTapuHU PUBOMIIAHTUPHIN, TaOUMI pecypciiapiaH OKHIIOHA (hoimamaHuIIL,
TFE€03KOJIOTUK MyaMMOJap; UKTUCOAWN Ba MXKTUMOMHN TaJKUKOTIAPHUHT XO3UPTU
3aMOH Ma3MyHH, THAPOJIOTHS Ba CyB pecypciapuaaH camapanu (hoigamaHui
Macajangapy, UKJIAM Y3rapuilld MyaMMoJiapH; axOopoT THU3UMIIAPUHUHT aMajuit
axamMHsITH; 3aMOHABUW TabJIMM Ba TapOus coxacujga onaub Oopunaérran
TAaJKUKOTIAp HATHKAJIApPUHU YMYMIIAIITUPUIN Ba MYBO(MUKIAIITUPHUIIL acOCH[A
V36exncTonna WIMMH  TAAKUKOTIAP  KYJAMMHM  sHAaja  KEHTAHTHPWIL,
TaKOMWUIAIITUPUII XaMmaa Oy KapaHra XOpIKuUW TaxkpuOajmapHu KyJUlall,
XOpMXKUHN Ba pecnyOiavKa oM YKyB IOPTIapH, WIMHA TaAKUKOT MHCTUTYTJIApU
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OJIMMJIAPWHM, TIYHUHTACK €I TaAKUKOTYWIAp Ba MYTaxXxaCCHUCIAPHHU KEHT JKajo
ATHUII MacajiajJapu Kampab OJMHTaH.

Kyrapunaérran macanajgap KEHI MyIIoXaja IOPUTHUINTA YHIAAWIU. YOy
AWKyMaH Y30EKHCTOH (paHMHMHT Hy(y3WHHM SHAJA ONIMIIMTa XM3MaT KHJIaJIH.
AHXyMaH KaTHallYWJIapura  cuxaT-CaJOMAaTJIHK, WJIMUN-TIEIarOT UK
daommsTiapuaa ynkan MmyBaddakusTiaap Tiiad KoraMma.

AHIMKOH 1aBJIAT YHUBEPCUTETH PEKTOPH,
ounoJsiorus pannapu goxkropu, npodeccop A.C. FOagames



OJIUA TABJIUMI' A HHHOBAIIUSJIAPHU )KOPUI STUILIHUHT
NKTUMOHNUN TAPAKKUETIATYA AXAMUATH

A.C. lOapames — An/lY Pexkropu, A.A.3anapos — An/lY npogeccopu.

Annomayun: Ywby mavpy3aoa mamaiakamoa mawviuM — coxacuodazu
UCTOXOMIAPHU — aMAled OWUPUWL  JHCAPAGHUOA UHHOBAYUOH EHOAULYBNAPOaH
camapanu GoudanaHul Macaianapu EpUmuICan.

Kanum cyznap: onuii mavium, ¢hau, umaaumanap, UHHOBayusl, UHHOBAYUOH
PUBOICIAHMUPUUL, — UHMESPAYUsL,  PUBOICIAHUWL, — UNCTUMOULL  MAPAKKUEm,
MEXHUKA, MEeXHON02Us MABAUM MUSUMU, UHHOBAYUOH EHOAULY8Nap, Nedacocux
MEeXHON02UANAD, MABAUM UCTOXOMILAPU.

Annomayun: Jlaunolli 00K1A0 NOCBAWEH BONPoOcam IPhekmueHo2o
UCNONIL30BAHUSL UHHOBAYUOHHLIX NO0X0008 8 chepe pehopmbl obpazosanus &
cmpate.

Knioueewle cnosa: svicuiee obpazosarue, HayKa, pa3pabomka, UHHOBAYUS,
UHHOBAYUOHHOE pa3eumue, UHmespayus, pazsumue, COYuaIbHoe pazeumue,
MEeXHUKA, MEeXHON02Usl, cucmema 00pazoeanist, UHHOBAYUOHHbBLE NOOXOOWL,
neoazozuueckue mexHou02uu, 00pazoeamenvbHuvle peghopmol.

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

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

MamtakaTiMu3ia MyCTaKWUIMKHAHT WK WMJUIAPUIAHOK TabJIMM COXACHUTa
JaBJIaT Japa)kacujia YbTUOOP KapaTuO KEIMHMOK/IA. V36ekucron Pecnybnukacu
Omuit Maxmucununr [X ceccusicuna kaOyn KuiauHra" “Tabiaum TYFpucuia’TH
Konyn Ba Kanpmap Taiépmam mMummmii mactypu €m1 aBJIOJHM TapOUWSIIAITHUHT
acocwii MCTUKOON Ba WyHanunuiapuHu Oenrunad Oepnu. Kaapnap Tait€pnarm
MUJUTMA JacTypuaa TahJIMMHHU TyOJlaH MCJIOX, KHJIMITHUHT aCOCUM WYHAIUIILIAPH
kypcatu6 Oepwirad. YHAa “Y3iIykcu3 TabluM WXOIKOpP, WXTUMOUHN (aod,
MabHaBUM OOM IIaXC MIAKJUIAHUIIKA Ba FOKOPH Majlakajiyd pakooaTdapIom Kaapiap
WIaM Ta€piaHuIIM YUyH 3apyp LIapT-liapoutTiap siparagu’ - 1e0 KypcaTuirad
[1, 3].

V36ekucron PecnyOnukacunu siHasia puBOXKIAHTUPHUIN OViinua Xapakatiap
CrpaTerussCUHUHT TYPTUHYM - VDKTUMOUI COXaHU PUBOMIIAHTUPUIIIHUHT YCTUBOP

6



nyHanummHuHr “TabiuM Ba (aH COXAaCMHH PHUBOXJIAHTHPHUII® Ae0 HOMIIAHTaH
Ooanguaa 2017-2021  dwmapga  “y3dyKcuM3  TabJUM — TU3MMHMHH  SHaja
TaKOMWUIAIITUPHUII, CU(ATIA TAabJIUM XU3MATJIapU MUMKOHUSATIAPUHHU OUIMPHII,
MexHaT OO30pMHMHI 3aMOHABUU 3XTUEKIApUra MOC IOKOPH MajlaKalld KajpJiap
taii€pmam cuécaTMHU AaBOM OSTTHpUIT. [2,] Ky34a TYTHITQHIMTHHHA aTOXHIa
TabKHJJIAII JIO3UM.

byHnmaii rokopu Mappanapra 3ca TabiIuM XapacéHWra WIFOP, WHHOBAaLMOH
EHaanryBIapHu Kajad dSTMaid TypuO spummbd Oynmaiinu. JlapxakukaT, WIFOp
MEJAarOTUK TEXHOJIOTUSJIAD TabJIUM KApPa€HWHU YHYMJIODPJIUTUHHU OLIUPAIH,
VKYBUMJIAPHUHT MYCTAaKWJ (UKpJall >Kapa€HUHU MIaKUIAHTUPAIH, YKyBUMJIapaa
Ounumra MIITHEK Ba KU3MKHUIIHU  OIIMPaaAM, OWIMMIApHU  MyCTaXKam
V3MalmTUpUIL, ylapAaH amManuérna dSpKUH — QoiamaHull  KYHUKMa  Ba
MajakajJjapyuHu [aK/UIaHTUpaad. VHHOBAalMOH TEAaroruK TEXHOJOTusiapra
acoCJIaHTaH TabJIMM >Kapa€HHUJla YKUTYBUM Ba YKyBUM (DAOIUATH JOMpPACH AHMK
OeNruiaHaay, TAbJIMMHM TAIKWI STUITHUHT aHUK TEXHOJIOTHSCH KYpCaTHIIaIu.
byrynrn KyHIa JKaMUATHUHT WXKTUMOUKA Ba HUKTUCOAUN  PUBOKIIAHHUIII
XKapaEHJIapyuHU WHHOBAIMUIapCU3 TacaBByp 3TUO Oynmaiiaun. KamustHuHr Oapua
coxXajapura WHHOBALMSJIAPHU KOPUW HTWIMIIA WXKTUMOMM XAETHUHI MYyXHM
XapakaTIaHTUPYBUM Ky4d XHcoOnaHaau. TabiuM TU3MMHAA HHHOBALMSUIAPHU
JKOPUWA DTUJIMIINA 13Ca, KAMUSIT WKTUMOUNA Ba WKTUCOAWW TaKOMUJIUHU
TabMUHJIAI, aX0JIU TypMyIl (DapaBOHIUTHHM OILIUPHUII, WKTUMOUN MyaMMOJIapHU
XaJ STUII )Kapa€HUIA Y3UHUHT MyXUM YpHHTA dragup.

XO03Upru KyHJa TabiIuM >KapaéHUIa HWHHOBALMOH TEXHOJOTHsJIap Ba
uHTepdaosl yCyUIapHHU KYJJaIira KU3UKUII ToOopa KeHr TyC oJMOKIa. byHmaii
YCYJJIapHU KYyJUlalll TabJIUM CcamMapaJopiurd Ba TabCUPUYAHJIWTUHU OIIMPAJIH,
VKyBUMJIapJa Japc Ma3MYHHHU TE€PaH aHIJIAll KYHUKMACUHHU [IAKIUIAHTUPA/IH.

TabJIMMHUHT WHHOBAallMOH METOUIApU YKYBUMJIADHUHT YIJIKaH TabJIMMUN
KyapatugaH doiganaHuin Ba (QaoJUalITUPHUIN, VKYB KapaéHura wmycobaka
AIIEMEHTJIADUHU ~ KUPUTUIL HUMKOHUHM  Oepanu. TabaUMHUHT  UHTEpdaos
METOJIapu TabIUMAA SHTHIMKIAp cupacura kupaau. K.Anreneckuii ¢ukpuua,
«... Oapua pnaBiarigap TaBJIUMra HWMKOH KaJap Kym SHTWIMK KUPUTHIITA
WHTWIMOKZA... DBYryHrm SHrunukiap yjgapra YOIITaH, peXald, OMMAaBHIA. ..
¢HmamyBHM Tanad »Taaud. SHruiIMKiIap Kejlaxak Y4YyH VY30K MYyIJATiH
WHBECTULIMSUIApAUp... HoBaTropiMkka KW3UKUIN YHFOTHIL, SHTWIMK SpaTUIIra
WHTWIYBYAH IIaXCHU TapOuslall Y4yH TabJIMMHUHT Y3U SHTHIMKIapra Ooif
OVJIUIIH, YHIA WKOJKOPIIMK PYXH Ba MyXUTH XYKM CYPHILH JIO3UM» [4].

WMuHoBaus MHIIN3 TWIWAAH OJUHTaH OYnuO, SHTUIMK SIPATUII, STHTUIMK
Kabu MabHOHM aHrmaTaau. Jlemak, aHbaHaBUM TabaUMIard Kabu Oup Xum
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KOUJanap acocuga smac, Oalky SIHTWIMKIAP acoCHIa TablIUM >KapaéHUHHHT
TQ@bCUPUYAHJIUTUHU  OIIMPUINTAa KapaTWIraH Wl I[IaKiujgaH  (oiganaHuii
WHHOBaIMs JAeMakaup. TabliuMla TeAaroruk TEXHOJIOTHsUIapra acOCIaHMII Ba
WHHOBAIMATA MHTWIWII, YKYBUWIApHUA (GaoJJIAITUPUIITa KApaTUITraH TYypiu
uHTepdaon ycmyOnapaaH QolganaHdIl TabIUM MaKCaJWHU CcaMapaid amaira
ommpuira épaam Oepaim.

WunoBamusiiap 1om3apd, MyXUM axamusarra sra OymmuO, Oup Tuzumua
[IAKJJIAHTaH SHrU4Ya EHAalryBIapaup. Y aap tamad0yciap Ba SHIHIMKIAp acoCHIa
TYFUIUO, TabIUM Ma3MYHUHHM PHUBOXIAHTUPUII YYYyH HCTUKOOIUIM OViaiu.
[yHuHrACK, YMyMaH TabiUM THU3UMHU PHUBOXKHUIA WXKOOUW TabCUp KypcaTau.
WMuHOBalMsi — MabiayM Oup QaonusaT MmaioHuaard €kd HUuulad 4YuKapuigarud
TEXHOJOTHs, IIaKJI Ba METOJJIap, MyaMMOHH €YHIN YYyH SHTU4a EHAAITYB EKU
SHTH TEXHOJIOTMK ‘KapaéHHU KYyJUlall, OJJMHTHAAaH aHda MyBaddakusaTra
SPUIIUINUTA OJTHO KEJTUIIN MabJIyM OYIITaH OXUPTH HATHKAIUD.

V36exncron PecryOmukacuiaa TabIMM TH3UMHMHM TaKOMHIUTAIITHPHUII Ba
MHHOBAIIMOH PUBOXKJIAHTUPUII MMKOHUSATIAPUHUHT MaBXKYJUIMTH KyWHJaaruiaapiaa
HaMOEH OYIMoOKa:

— OupuHUMJAH, MamJakaTAa OJIMH THU3UM Ba WIMHUH Myaccacajap WIMHI
W3JIAHUIUIAP Ba TAAKUKOTIAP 0O OOpHUIIaIUTraH acoCUi MacKaHIup;

- OJIUH TaBJIMM/IAa HHHOBAIIMOH FOsUIap ApaTUII Ba aMalIMETra >KOpui 3TuIl Oyiinya
WIMHIA Ba TIEAAroTUK KaJpiiap CalOXUsATH MaBXKy/I;

—  YYMHYMJAH, XOPIKUAW JaBIATIAPHUHT TabJIUM TH3UMUAAQ WHHOBAIHIAP
Oyiinua TaxpuOamapuHH KEHI YpraHuil Ba MaxXaJUIMH IMIApOUTAA >KOPUN ATHUII
UMKOHUSITH MaBXY/.

V36exucron Pecniy6nukacu Ilpesumentn  1I1.Mupsuées: “By ypumza,
MEHUHI Ha3apuMa, UKKUTA acoCMi Ba3u(aHM Xad >3TUII 3apyp: OUpUHUM —
WIMHI ~ MyaccacalapHMHT  MOJAWA-TEXHWK O0a3acMHU  WIFOP  XOPIKUHN
Mapkaszjiap Japaxacuja Ba onumiIap Tanabimapura MyBO(DHK ce3usapiu
paBuIIia MycTaxkKamjaml Kepak. byHnma, amnbarrta, JaBIaTHUHT SXTHEXKIApU Ba
YHUHT MakcaJJiM Basudasapy HMHOOATra OJMHUIIM MIAPT; HUKKUHYA & —
aKaJeMHUKJIapHU Xap Tapaduama KYyinaO-KyBBaTiaml, >KymiIalaH, MOJAJIUMN
parOarnanTupuin OViiMda aHWK 4opa-TagOUpJapHU HIUIA0 YHMKUII Ba amaira
ommpunr”’ ned6 Tabkumnarad (1, 46).

TabINM TH3MMHMHE MHHOBALMOH PHBOXJIAHTHPHIN Y30EKMCTOHAA ILapra
Xap TOMOHJIamMa MapT-IIapouTiap ApaTuiub Oepunaérrannuru OwiaH yamobapyac
oormukaup. O.MyxaMMa/[oKOHOBHUHT —Tabkujnamuda, “Em  aBnogsaumur xap
TOMOHJIaMa OapKaMoOJI PHBOXKIAHUIIM Ba TapOWSIIAHMIIUTA IIAPOUT SPATHIL
V36eKkiCTOH MyCTAKHJUIMCHHHMHT JACTIA0KH HUIApHAaH OONLIA6 SIuIapHUHT
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MaH(paaTIapura Ouj JaBlaT CHUECATUHUHI YCTYBOp WyHAJIMIINM XHCOOJIaHAIH.
3epo, Oy Kenakakka HyHaITHpUIITaH capMmos Xxucoomanaau” [4,28].

Onuit TabJIUM TU3UMUHHUHT MHHOBAIlMOH PUBOKIIAHTHPHILI/IA,
aBBasiaMOop, oOJui YKyB IOPTIAPUHM MaMIJIAKATUMU3 HKTUMOUMN-UKTHUCOIUMN
CATOXUATHAA YPHUHH FOKCAITHPHUIN FO3aCHaH KahWTa KypuO YWKHII Makcajra
MyBOGUK. YiaapHu (akaTrmHA TabIUM JApTOXH 3Mac, OaJKU WIMHHA FOSUTApHU
UnuUiad YMKMIL, pead XaéTra sSHrd MaxcyloTiap, TEeXHUKa Ba TEXHOJOTHsIIAp
Oaprio 3TyBYM Myaccacasap cudaTuaa PUBOXKIAHTUPHUIN, WiIM-paH OwiaH
HIYFYJUIAaHYBYM  OJMMJIAPHUHT Xap TOMOHJAMa parOaTIaHTUPUII, YJIapHUHT
MEXHAT HATWKaJapUHHU XaJIK XYKaJlMrura KEHI KOpUM JTHIl Oopacuaa 4dopa-
TaAOUpIIapHU aMajira OIIKUPHIL JO3HM.

“MycTakuil MIWIIUH MOKTUMOMM TapakKUET SHIH cudaTuii 6ockuura ycud
YTUIIMHA TabMUHJANIIA MOAJWA Ba MabHaBHH HIIA0 YMKApUII >KapacHIApUHU
JTUAJEKTUK Tap3/1a YUFYHJAIITUPUIIHUHT SiHA OUp YCYJIMHHM HWHHOBAIUSUIAPHU
UKTHCOIUET Ba MabHABUAT COXACUTa >KOPHUI 3TUIL acOCHJIa yJIapHU YHUFYH Tap3ia
PUBOXJIAHTUPHUILIHU WYJIra KyWHII TalIKWI 3Taau. by ycyn émuapHUHT MEXHAT
(GaoMuATUHM HMKTUCOAUET Ba MabHABUAT OWJIAH YWFYH Tap3da TalIKWI STULI
acocujia PUBOKJIAHTUPHUIIHUHT JIMATEKTHK XYCYCUSTIApUHU y3uja udojanara
BOCHTaJIap OpKayu uil roputaaun’ [4,64]..

Onuii TabpIMMIAa WHHOBALMSJIADHM YKOPUM OTHUII YYyH YKUTYBUM Ba
Tajabanapaa OHruja sHruya TadakypHU MIAKIJIAHTUPHIL, 3aMOHABUM (QUKpIall
Tap3UHU OLIMPUIL, TEXHOJOTHK FOSJIApPHU IIAKIUIAHTUPHUII JIO3UM. “byryHru
XKAMUSATHU PUBOKJIAHTUPULI YYYH BOKEJIMKKA SHIMYa pakypcAaH TypuO Kaparl,
SIHTMYa, s’bHU MHHOBALMOH EHAAIIYB Jlo3uM OYynaau. By sHruya meromosnorus,
SHIM4Ya TEXHOJOTUs, XyJlaC WHHOBAallMOH €HnamyBaup. VHHOBALMOH, SbHU
SHTHJIMKKA aCOCJIaHTaH TEXHOJIOTHsIIap, STHruya OOIIKapyB apaCHIapUHU sKOpUl
ATHUII YYYH SIHTMYa TapakKypra TasHuil jo3um’[4, 12].

Omnuit TabnuMaa tanabanapra dannapaan ¢gakat Ownum  Oepuin  OusiaH
Oupranukaa, [g0y3ap0 WIMHUKA-TEXHUKA MyaMMOJIADHM €4YMIlra kajnd 3Tuo,
WHHOBALIMOH JKapa¢Hyiap MIITHUPOKYMCUTA alJIaHTUPHIL J03uM. By kapaéHiiapHu
TAIIKWII ATHUILA OJMATOXJIapa WIMHI-UHHOBAIIMOH MapkKaszjap, TaKprOa-TeXHHUK
Ba KOHCTPYKTOPJIUK OYJIMHMAaNap, TEXHOMapKIIap, IOKOPU TEXHOJIOTHK KUX03J1apra
ara 3aMOHaBHUil JTabopaTropusiap TAlIKWI ATHII Makcaara MmyBoduk. by xapaéuna
¢l onMMIIap Ba WMKTUAOPJIM TajabaJapHUHT WIMHN CaJOXUATH, SHTH FOsUlap Ba
VHHOBAalUIapra WIMUK Ba aMIMN KyHUKMAalapy OLIaIu.

Xynoca KWiMO alTranjia, MHHOBalMsJIapra ouj TylulyH4YajgapHu atpodinya
YpraHum OpKaJId KeNrycuaa MamiIaKaTUMH3 TapakKHMETHra Xu3MarT KWIyBUYd



MyXuM HyHamunuiapaa MyBaddakusTIapHH KyJira KAPUTHUII HCTUKOOIUIapu
MaBXy/I.
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3-CEKIINA: THOPOPMATHUKA BA AXBOPOT
TEXHOJIOI'MAJIAPU

JABJIAT ®YKAPOJUK XU3MATUUJITAPUHHU MAJIAKA OLIIUPHUII
PAOJIUATH MOHUTOPUHI'M TUSUMHUJIA BYIOPTMAYH
POJIMHUHI' YPHU

PaxmanoB KypoOon ConnkoBuy,

V36eKncToH XaJKapo ucJjaom akaaemusicu “3amonasuii AKT”
kadeapacu myaupu, T.¢.H., TOIEHT raxmanov@gmail.com
MaxmanoB borup Kyaparosu4, nacrypun,

"MexHaT coxacuaard Jonuxajaapau oomkapum mapkasu' MUK

Ywoby me3uc oasnam Gykapoiuxk xuzmamuuiapuru Kauma mauépraul 6a
manaka ¢aonuamuoa MmMuHII08YUNAPHU YKUWead 1000pean OYIOMMAYUIAPHUHS
MOHUMOPUHS muzumuoacu poJjuea OasUWIAH2AH.

Omom me3uc noceAawen poiau 3aKasduxka 6 cucmeme MOHumopuHea npu
nepenodeomoeke u noevluieHuu Keaﬂuqbukauuu eocydapcmeenﬂbzx cyasrcawux,
omnpaske cmascepos Ha odyuenue.

This thesis is devoted to the role of the customer in the monitoring system
during retraining and advanced training of civil servants, sending trainees for
training.

Kanum cyznap: oOyiopmmauu, oasiam @QyKapoiux Xuzmamuucu, Maiaxa
ouupuid, MavjayMomjiaapHu maxiuidid, MOHUMOPUHe, MUHC/IO6HYU KOMNEMEHYUACU,
baxonauu.

Knwueswie cnosa: 3axazuux, 20Cy0apCcmeeHHbll 2paHCOAHCKUX CILYHCAUUL,
Keafzuqbukaquu, araiu3 ()aHHblx, MOHUMOPUHZ, Cayuameslb KOMNENneHmHOoCn1b,
OUEHKdA.

Keywords: customer, state civil servant, qualifications, data analysis,
monitoring, listener competence, assessment.

JlaBnat ¢Gykapoauk Xu3MaTYWIApUHM KalTa Talpiaml Ba MajlaKaCUHU
OLLIMPHUIII MOHUTOPUHT THU3MMHAA Oapya JaBiaT (QyKapoIUK XU3MaTYMJIAPUHUHT
KaiiTa Tail€piam Ba Majlaka OIIMPHUILN KypciapullaH YTUIIM OuiaH OOFIHMK
MabJIyMOT/IAPH IIAKIUIAHTHPUIAAN. Y36ekucToH PecryGmukacu Ilpesuuentn
xy3ypunaru JlaBmat OOIIKapyBH akaJeMHUSCH VKYB >Kapa€HUHU TaIIKWAJ JTHIIL,
OOITKApUIIT Ba MOHUTOPUHTHMHU IOPUTHIN axOOpPOT TH3UMHU aKaJeMusija YKYB
rpadurd Ba YKyB >KapaCHUHU TaIIKWUIAIITUPUIN, MOHUTOPUHTHUHU IOPUTHIL,
VKUTYBYM Ba THUHTJIOBYMJIAD KOHTUHI€HTUHU IOPUTHIL, YIAPHUHT Y3JIAIITHPHUIL Ba
JJABOMAT KYpCaTKUYJIApUHU aHUKJIAIl XaMJa WHTEPAKTUB XU3MATJIAPHU TAKIUM
ATHUII yUyH MYyipkauianrad [ 1, 75-6]. Iy xxymnanaH:
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- OyroTMauuiap ¥3 XOOUMIIAPUMHHU KaiTa Tai€prnamr Ba Majaka OIIMPHUII
Kypciiapuia YKUTHII OYitnda OyropTManapu XMCOOMHU IOPUTHIL,

- Ma3Kyp Kypciapja TaxCui OJITaH XOJMMIIAPHUHT MIAXCHM Ba MeXHAT
daonusTUra 0N MabIyMOTIAPUHU OJIHIIL,

- KalTa Ta€piam Ba Majlaka OLIUPHUILI KYPCIAPUHHUHI YKYB AACTypJiapu Ba
OOIIKAa MabIyMOTIAPHH AKJUIAHTUPHUIIAIU BA MOHUTOPUHTH FOPUTHIIAIN.

bytoptmMaun — ¥3 Bakomariapu Joupacuia YKumra 000pwWiITaH
TUHTJIOBUYMJIAPHUHT YKYB (DAOJTMATUTA TETHIILIA MabIyMOTIap OWIAH TaHUIIIHIII
(maBoMar, V3NMAIITUPHUIL, KOMIIETEHTIMK, JOapC >KajBajd) HWMKOHUATHATA Jra
UMKOHHUSTHTA ATa (PoranaHyBuu XUcoOIaHa M.

ByroptMauunapau ykuira 1000puirad TUHTJIOBYIIIAPHUHT YKYB (aoUsITH
Ba HaTWXXaJapuJiaH xabapAop KWIMII Y4yyH OyropTMadyu NepcoHan KaOWHEeTHIa
KyHugaru nactyp uarepdercnapu uiiad yukuinaau (1-pacm).

[IBA §rye wapadim somTopai S Acooui puearagnay @ & (@) toswil Byoprase) o8

TOLIKEHT BUNOATH XOKMMITUITA

Acecw et e S
TwHmosunap Namoyish etilayabdi 1-7 ta yozuv 7 yozuv.

E- Sa
Yrys Rape

AMnM THHINOBNH Kacpeapa | ®unman rypyx Yryn cemectp J MonkA TypH  wanBan  [ABOMAT  YInawTupHw

v Bouwapyana axGopoToMMyH . . .
T ey e o B f - [
= 02.07.2020) LUBPTHOMS
w 11118 fasnar 4.cemectp (06.01.2020  Mpawr “ “ m
Pyt -02.
w1118 fannar Joemectp (0209.2019  Tynos n n _ m
Bouwmapysn - 2812.2019) waproua

1-pacm. Byroprmauu nepconan kabuHeTu

2019 AGmypaancsa Wapkda  GOWKAPYRAA AXBOPO
2020 FafipaTunnaeena X

TuHrnoBun JTABOMATHUHU KYpHII MOZYJIN1a OyropT™Mauura
TUHTJIOBYWIADHUHT YKYB MAIIFYJIOTIapUra KaTHAIIUII HaTHXKalapu TYFPUCHIATU
MabJIYMOTJIAPHU TAKJUM 3TULI YUYH XU3MaT Kuiaau (2-pacum).

JIEA S50 xopoties wowTopaen = Acocwipumnca o @' & (@) woshwil Bpcpraen) 08

@ B = CH3HUHI AaBOMaTUHINE Acocn

Ykys cemecTp:

Crasmnr faBoMaTHHMG Excelga export(xis)

Tp  ®auHoMn CaBatnu CaBabeus

1 MAMETANVK QHCCEPTALIMACHHM TaREpnaL

2-pacM. TUHTTIOBYM TaBOMAaTUHH KYPHIIT

Hactyp unrepdeiicuna Kyiinaarmiap Kucmiap MaBxyz Oyiaau:
- TUHIJIOBYMJIAP CTATUCTHK JABOMATHHU KYPHILL,

- THHTJIOBYMHHWHI (i)aHJIap KECuMHpaaru 1aBoOMaTuHH KS'/pI/IHI
12



TuHrnoBUM  Y3MAITHUPUINIMHA  KYpUII — MOAyiauaa  OyropTMayura
TUHIJIOBUMJIAPHUHT  (paHjmap Ba YKyB  MAIUFyJOTIapuUJaH  Y3JIAlITUPHIL
HaTKaJapy TYFPUCUIATH MabIyMOTJIAPHU TAKJIUM ATHIL YUyH XU3MaT Kuiaau (3-
pacm).

YKyB cemecTp:

e

CH3HWHT YaNALITUPULLMHIAS ()

Tip DaH HOMK OH KH-1 KH-2 KH-3 KH-4 KH AH Wamm
1 BOLKAPYBHUHI MabHABUA 15.00
acocnapu
2 BoluKapys COUMONOMACH Ba
NCHUXONOTHACH
3 Aasnar GOLWKAPYBHHUHT 18.00 36.00 32.00 86.00

XyKyRiit acocnapu
4 BowKapyBAa VHINK3 THK 25.00 9.60 9.70 9.60
5 Bowskapysaa Tuaumnm

Taxnun 8a kapopnap kabyn
Kunmw acocnapy 19

3-pacM. TUHTTIOBYH Y3NAIITUPUILIMHA KYPHUIIT

Hactyp nnTepdeiicuna Kyiunarmiap Kucmiap MaBxyz Oynaau:

- TUHTJIOBYMWJIAPHUHT ypTada Y3JIAIITHPUILI HATHKAJIAPUHA KYPHILL;

- THHTJIOBYHJIAPHHUHT (paHIap KECUMHUAATH Y3MAIITUPUIIIMHNA KYPHIIL.

TunriaoBun  gapc  JKagBaJMHM  KYpUIl  MOAyIMJIa  OyropTMauura
TUHTJIOBUMJIAPHUHT Japc JKaJBald TYFPUCHIArd MabIyMOTJIAPHH TaKIUM STHII
y4yH XU3Mat Kuiiaau [2, 56-6]. (4-pacm)

[apc xansanu Acocuh

TUHIMOBYM AAPC XaABANUHN KypULL
e

OAPC XAOBANU
Mawsynor Mawsynor
CaHa Kydrnux dan TYypH MaB3yHUHT HOMM YruTyBum WO
17.01.2020 1-kypramx,  BOWKApYBAA MHHOBAUMOH Amanuit fasnar Py PHI XKOPHI STHWIAS XOPIIKMA Paxmarynnaesa 1205
09:00 - axGopOT TEXHONOMMANAPH Y. “Axnnu® Waxno
10:20 KoaupxoHosHa
16.01.2020  2-xydpTmK, BowKapysa HHHOBALIMOH Amanui Blockchain TeXHONOMMANApK Ba YHWUHI XaMUAT TapaRXMETHAAM aXaMUATH Paxmarynnaesa 1205
10:30 - axBopoT TEXHONOrMANAPH mMalurynor Waxno
11:50 KoaupxoHogxa
1-ky@TImK,  BOWKapyBAa MHHOBALMOH Amanuit "Axnnu” waxap. Smart City Daejeon. Smart Work Center Paxmarynnaesa 1205
09:00 - axBopoT TexHonoranapu Mawsrynor Waxno
10:20 KoupoHosHa
15.01.2020
3KyDTIME, Bowkapysaa MHHOBAUMOH Mavpysa Blockchain TEXHONOMANAPK Ba YHUMHT KaMUAT TapaKKMETHRAM axamuaTH Paxmanos Kypbox 801
12:00 - axBopOT TeXHONOrMANAPH CoamKoBuy

13:20

4-pacm. TuHTIIOBUM JIapcC KaABATMHU KYPHUIILI

13



“JlaBmat (pyKapoaMK XM3MaTYMIAPUHUHT KalTa Tan€piiamn Ba MajaKaCUHU
OIIUPUIIT” MOHUTOPUHT TH3MMHUJA Oapya JaBiaT (pyKapoJUK XU3MATYUIAPUHUHT
KaiiTa Taiépiaml Ba Majaka OIIMPHUII KypClIapuHU VYTamd OujlaH OOFJIMK
MabJIyMOTJIAp aKC 3Taayd Ba MOHUTOPHHIH IOPUTHIAAHW. By mMabiymoTiapHu y3
BaKOJIaTH JouMpacuaa OyroTMadd XaM TETHILIM MablyMOTIApHU  KYPHII
MMKOHHUSTH XaM TU3UMJA MAKJUIAHTUPUIIIN.

Anaduériap pyinxaru

1. PaxmanoB K.C., MaxmanoB b.K. “/laBmar OomikapyBuga maBiatT
Xu3Maruuiaapu  (paoausTUHU MOHUTOPUHTMHU  IOPUTYBUM  THU3UM
«VIKTUCOMMETHUHT TApPMOKJAPUHU WHHOBAIIMOH pUBOXJIaHUIINUIA AXOOpOT-
KOMMYHUKAIIMSI TEXHOJIOTHSUIADUHUHT  axaMusTH PecriyOiivka WIMUN-TEXHUK
aHKyMaHUHHUHT Mabpy3anap Tymiamu 2-kucM TATY — ToumikeHT, V36eKHuCTOoH.
14-15 mapt 2019 itmn. 75-6.

2. PaxmanoB K.C., MaxmanoB O.K., MaxmanoB b.K, JlaBnat xuzmatuunapu
baonMUsITUH ~ MOHUTOPUHTMHU  IOPUTHIN  THU3UMHUJA  JapC  KaJABAJIUHU
MIAKJUTAHTUPUII JacTypuil TabMUHOTH Moayiu. TATY xabapnapu. Scientific -
technical and information-analytical journal TUIT . 4(52)/2019. (6ocmana). 56-6.

TABJAT ®YKAPOJIMK XU3MATUNJIAPUHM KANTA TAMEPJIAILI
BA MAJIAKA OLIAPUII ®AOJMATA MOHUTOPUHTHJIA
MABJIYMOTJAPHU TAXJWILJIAIIHUHT XYCYCHUSTJIAPH

Paxmanos Kypoon CoaukoBuy,

V36eKHCTOH XaaKapo ucIoM akagaemusicn “3amonasuii AKT”
Kadeapacu myaupu, T.¢.H., J0IeHT raxmanov@gmail.com
MaxmanoB borup Kyaparosu4, nacrypun,

"MexHAaT coxacuaaru Joiunxajaapau oomkapum mapkasu' MUK, nactypuu

Jlasnam ¢hyxaponux xuzmamuwunapunu Kauma mauéprawi 6a Malaxka
Gdaonuamunu ypeanuw, d6axonrauwioa MAavIyMOMAAPHU MAXIUILAUL 84 YIAAPHUHS
MYXUMIAUSUHU AHUKLAUL YCYIAPU ma01§ul§ Kuauw macaaanrapued OasUWIAH2AH.

On noceAuleH U3y4eHuro nepenodeomoeku u KBCUZquuKaL;uOHHOIZ
oesimebHoCmu 2ocydapcmeenﬂb1x 2pa9fc<)aHCKux cayarcamux, aHailusy OaHHbIX npu
OYyeHKke U Memooam Onpe()eﬂeHu}z Uux 3Hadumocmu.

It is devoted to the study of retraining and qualification activities of civil
servants, the analysis of data in the assessment and methods of determining their
importance.

Kanum cyznap: oasenam @ykapoiux Xuzmamuucu, Maiaka owupuil,
Mavjiaymonuiapiu maxauiaut, MOKUmMoOpuHe, 6(1);0]1611/0!, manaxka maﬂa@zapu.
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Knwuesvie cnoea:  20cy0apcmeeHuvlii.  2padCOAHCKUX — CIYHCAWUl,
Keanuukayuy, aHaius OAaHHbIX, MOHUMOPUHZ, OYEHKAd, K8alupuKayuoHHvle
mpeboBanus.

Keywords: state civil servant, qualifications, data analysis, monitoring,
assessment, qualification requirements.

Mamnakatumusaa pakamid UKTUCOAUETHU (aosl pUBOKIAHTUpHUIL, Oapya
TapMOKJap Ba coxajapjaa Oyiaranu kaOu, SHT aBBajio, IaBJIAT OOMIKAPYBH, TABJIHUM,
COFJIMKHM CakJall Ba KUIUIOK XyXKaIWTHAAa XaM 3aMOHaBUM  axOopoT-
KOMMyHUKanus texHosorusuiapu (AKT)Hu keHr xopuil 3TUII Oyiinya KOMILIEKC
yopa-Taadupiap aMmaira OmMpUIMOKIA.

JlaBnat Qykapoquk XU3MaTYMCHHHU MajakaBUi (paonusT >kapa€Hu XOJaTH

XaKdJa aHWK MabIyMOTJApHH OJIMIN, KapopJIapHU KaOysi KHJIWII MOHHUTOPHWHT
BOCHTAcHja aMaira omupwiaad. UyHKu aliHaH MOHUTOPHUHT aXxOOpOT OJMIIHUHT
acocuii BocuTacu cudaruga HaMo€H OYiaad, MOHUTOPUHICU3 AaJeKBaT, pea
TalIXUCHU TacaBByp KwinO OVnmaiiau. byHmail xojaTiap MOHMTOPUHTHHUHT
aXaMHATUHU Ba YHM aMalira OIIMPUINTa WIMHUN EHJANIyB WYHAIUILIAPUHU
oenrunad 6epaau.

A.H.Maiiopoenunz MABAUM ~ MOHUMOPUHIUZA Oazumranzan
USAAHUWAAPUOIA MOHUMOPUHZ mMYywyHYacuza Kyuudazu 3amonaeul
mascuPunu Keamupadu: anux Oup obvexm €éxu >Xapaénnu Hasopamea
OAUMOA MOHUMOPUHZ MEMOIOAOZUACU MABXYd O0Yaub, ynda xapaénza
Oaxo Oepuwt, mawky OMUAAAPHUNZ MAbCUPpU Hamuxacuda pyji bepaduzan
yszapumwarapnu xysamuw mymxun [1, 424-6].

MOHUTOPUHT — KEHT MabHOJA MyailsiH OOBbEKTIap Ba XOJucajiap OpTUIAH
Ky3aTuIl (Ky31aH YTKa3uiin) ouiian 0orauK daomsataup [2, 613-0].

HaBnat (ykaponuk Xu3MaTducu Majiaka (aoMATH MOHMTOPUHT KHUJIUII
JlaBOMHM/Ia XaJl KMJIMHAQIUTaH aCOCHI Macajanap Kyruuaarmiapaad noopar Oyiagu:

— naBnaT GyKapoJMK XHU3MaTYWIApU Manaka GhaoiusTh Xoyiatu, cudar Ba
MUKIOPHH Y3rapunuiap TyFpucuaaru o0ObeKTUB MabiIyMOT/Iapra 3ra 0yauui;

— 1aBiaT QyKapoNIHMK XU3MaTUMIapH Majaka (paojusaTH X0JIaTH TYFPUCHIA
OJIMHTaH MabJIyMOTJIAPHU TaXJIWJI KUJIHII Ba TU3UMIIAIITHPHIILI,

— JgaBnaT (QyKaApoOJWK XU3MATYWIapu Majaka (aonusaTH XOJIaTH Ba
PUBOXTAHHMIIIMHA TaXJIWJI Ba TAIIXUC KUIMIITHAHT aX00pOT TAabMHUHOTH, OOIIKapyB
KapOopJIapuHU UILTA0 YUKHIIL.

HaBnaT (Qykaponwk Xu3MaTYWJIAPUHU KOMIUIEKC Oaxojall —TH3HMH
MojAenuaa AaBiaT (PyKaApOJUK XWU3MATYUCHHWHT MAaJlaKacH, MYTaXacCCHUCIIUTH
JTapakacu Ba WyHAIMINH, JaBJIAT XU3MATHIArHd UM TaKpUOacH, kacoumii Oummm Ba
KYHUKMaNapy, IMyHUHTJEK JaBiaT XW3MaTUJard JaBO3WMH, YHUHT KacOui
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dasmnatnapu, kacO-xyHap (aoguaTH camMapaJopJIMTUHU OaxoJlalllHU Y3 WYUTa
oJIaJIu.

baxonam TH3uMu HaTHXKanapu JaBiaT opraHuaa O0apya Kajapiap TU3UMHA
KapopJap Ka0y:s1 Kuuiiaa épaam oepanu [3, 4-0].

HaBnat ¢Gykaponmk xXu3Mmarthra KaOyJl KWIHII Y9yH 3apyp MmapT - Oy
OOLUTAHFUY  TabIUM  Ba  MaxXCyC  MXTUCOCHAIITUPWITAH  TAbJIUMHUHT
MaBxymaruaup. byHnman Tamkapu, Maprtaba Ycumu okapa€Huaa  J1aBiaT
byKapolMK XHM3MaTYMCHM MyHTa3aM paBHINJA TypJd XWJl Kailta Taiépua
Kypcllapuja, Majaka OIIMPHUI, CTaKMpOBKajlapaa Ba OOlIKalapaa KaTHAIIMIIN
kepak. Typnu Mamiakatiapaard acocMi TabiuM JAcTypJapUHUHT IIyOXacu3
VXIIanuiMrura Kapamai, yiap ypracuaa gapkiap MaBxky/.

JaBnatr opranjapura rokjiatwiran Basudanap Ba GyHKIUSIIAPHU 3apyp
Majlakara sra OyjiraH aaBjaT XuU3MaT4yuiIapy Oa)kapulld IIapTU OWIaH caMmapaliv

JaBiaT OOIIKAPYBU amaira OIIMPUIIaIN.
JlaBnaT Qykapoiduk XU3MATUYMCHHU KacOuii KaiiTa Taii€prami, Majaka

OLIMPHUIL KM aMaNKET YTalra 00opuIl yuyH Kyluaaruiap acoc Oyiaau:

— JaBnar (QyKapoJIMK XHM3MaTYUCHHU pakoOaT acocuaa pacMuil Yycuin
TapTUOUAA JaBjiaT XU3MaTUAaru OOIIKA JIaBO3UMIa TAMWHIIAIIL

— JaBiaT (yKapOJMK XW3MATUYMCHUHHU TAHJIOB acoCHIa Kaapiiap 3aXupacura
KUPUTHUIII;

— JaBjaT (PyKapoJUK XM3MaTUUCHHU aTTeCTalusl HaTHKajlapu.

Kepaknmu axOopoTnapHu wu3jaml Ba yJIapHU aXpaTtud OJMIIK  YYYH
MAbJIyMOTJIAPHA  WHTEJUIEKTyaJl — TaxXJIMJ  KWIKAIIM ~ JIO3UM  OYIMOK/a.
MabiyMOT/IapHU TaxXJWJUIANIAA OMHJI OCNTMJIApPHUHT Xap OWp KUiiMaTura Typiu
HIApOUTIApUJA HATWKABUW OCNTMHUHI Xap XWJ KUHMaTIapu MOC KeJaJurat
OOFJIAHUIIIHUA KOPPEJIAIMOH MyHOCA0aT OpKAJIM TaCBUPIIAHAIH.

Koppensauuon MyHocabatna spkuH Vy3rapyBud X OENTHHUHT Xap Owup

X;,i =1.n KMHAMaTHIa 5pKCHM3 y3rapyB4d S OCIIMHMHI S;,j=1.Mm TaKCUMOTH MOC

Kenaad. Y3-y3uJaH paBIIaHKW, Oy XOJJa MKKUHYM S OEIrMHMHI Xap Oup s,
KuiiMaTH xaMm OupuHYr X OCITHHUHT X, TAKCUMOTH OWJIaH XapaKTepiiaHa Iy,

Koppensitimon  Gornanunuiapia  ypranunaétran xogucanap (Oenrunap)
opacuia KaHYaJuK 314 OOFJIaHMII MaBXY/UIMTUHU 0axoJall aMmalira OUIMpUIaIu.
By aca koppensinon Taxjivi 1e0 ataayBYM YCYJTHUHT Bazudacu XucoOaHaIu.

Koppensauuon Taxaun koppensiuss KodhOUIMEHTIApUHU aHUKJIAll Ba
yJIAPHUHT MYXUMJIMTMHY, UIIOHWIWIIMIMHKA Oaxonamra acocnananu. Koppensauus
Koe(p(pULMEHTIapu UKKHU EKJIaMa XapaKTepra sra. YJjaapHu XucoOall HaTuxkKacuaa
OJIMHTaH KuiimaTnapuu X Ounan S Oenrmnap €ku, akcuH4a, S Ounan X Oenrunap

opacuiaru OofnaHuIl MebEPH 1e0 Kapam MyYMKHH. Ym0y TaaKUKOTIa
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MabJIYMOTIAPHA  WHTEJUIEKTyall — TaxJIWUIAIIHUHT  Oelrwinap  MyXHUMIHK
JApaKaCHHM aHMKJIAI MacajJacy €4MIl MaKcaJ KWIMHIaH.

MapiayMOTIapHH TaxJIWJIIAIl HAaTHXKACUIa aKaJeMHUsAla TabIUM OJaéTraH
TUHIJIOBUMJIAD  TYFPUCHUJArM  TypJd  XWJI  CTaTUCTUK  MabIyMOTJIAPHHU
HIaKJUTAHTUPUII Ba YOI KWJIMII YYyH Xu3Mat Kuiaau (1-pacm).

darynsTeTnap bunuannap A Kadpenpanap
Eatatcan. ©
TIpoheccop- JRATYEMNAD GoRANaHYBHIAD
Batatbown. © Baracboan. ©

Mpodeccop-yRUTYBYMNAP UNMWA Aapaxa CTaTHCTUKACK Mpocbeccop-yKATYBYMNAP HAMWI YHBOH CTATUCTUKACK

Ne  Mnmui papaxa Kypcatiay Comn % Nz Mnwmit yHBoH KypcaTeuy Comm %

1. PaH womsoaw (PhD) — [ 55 ] [ 8.7 ] 1 KarTa unmui xommm ' 1 [ 1% ]
2 ®an aoxopw (DSc) — e ["16.2% 2 fouent — 48 e

3 WK — [ 4] 3. Npodeccop -— 16 [ 11% ]

4 Mg —— 79 D

1-pacm. Typnu kypcaTKuygaru CTaTUCTUK MabIyMOTIIap

2-paCMz[a I(Sl/pcaTHJ'Il"aH MabJIyMOTIIap aCoCHuaa 013 BHIIOAT KCCUMHaa HCUTa
TUHITJIOBYM TaXCHJII OJITAHJIMTMHN TaCBHUPJIAIINMHU3 MYMKHH.

BunosT kecumupa TUHINOBYUNAap cTatnucTukacu

Ne  Bunost HoMM KypcaTkny %

1. TOLKEHT wWwaxpu 122 3.2%

2. TOWKEHT BANGATH 143
3. Cvpaape BUnoATH 339
4 CamapKkana BUnoaT! 93
5. HaBowuit BunoATH 19
6 JKuzzax BUnosTH 292 7.66%

7. Kalwkagape BANOSTA 396
8 CypxoHoapé BANOATU 310
9. Xopa3sm BUMOATH 238
10.  byxopo BUNOATH 31
11, daproHa BANOATA 436
12, HawmaHraH BANOATH 239
13, AHOVKOH BUMOATH 321 8.43%
14, KopakannoructoH 346

2-pacM. THHTTIOBYMJIAPHUHT BHJIOSAT OYHHWYa CTAaTUCTUKACHHU

3-pacmpa sca 6u3 xXyayaui gumaniap Oyiinya HedTa THHTIIOBYHIIAPHUHT
TaXCHJI OJITAHJIUTHHU TaCBUPJIAIIMMA3 MYMKHH.
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TMHFJ'IOBLII/IJ'IBP CTaTUCTHKacH

Punman kecummnaa
Ne Owunwan KypcaTtkmy %

1 TYNUCTOH Xyayauia ounuana 1048 19.35%

2. Kaplm xyoyoua tunuani 1082 aED
3. CamapkaHa Xyoyawd dounuanm 840 [ 15.51% }
4. Yprasu xynyawi unvani 636 [ 11.74%
5. daprosa xyayaui dunuann 1081
6.  Axanemua xyoyauwi dunuani 730 [ 13.48% ]

3-pacMm. Xynyauii punraiiap Oyitnda THHTJIOBUMJIAD CTATUCTUKACH

JaBnaT (ykKapoNMK XU3MATUYMJIAPUHUHT MaJlaKaCMHU OIIMPHUII Macajlacu
naBinaT  (PykKapoiaMK XM3MaTH Ba Kaapiap cuEécaTM TU3UMHJArd  acoCUi
Macajnanapaan oupuaup. Kamust XaéTHHUHT TypJd coXallapuaard Y3rapuiiapHu
caMapai OOIIKApUIll YYyH XOJUMIIAp Maxcyc KacOui, MIIOMIapMOHJIMK Ba
axJIOKUi Tai€prapivkka ora Oynumuiapu kKepak. Mamaka Tanabnapuaan
doiinananun KaJapiapHA TaHjaml, OaxoJjall, MaJlaKaCMHW OIIMPHUII Ba KaiiTa
Taiiépnanl cuaTuHUA OIIUPATH.

JlaBnat (QykapoJMK XU3MaTUWJIAPUHUHT MAJIaAKAaCUHM OILIMPHUII JaBJaT
XU3MATUHUHT MyXUM 3JIEMEHTH Ba JaBJaT alapaTd XOJUMIApUHUHT MajlaKkacu Ba
KacOuii MaxOpaTHHU OIIMPUIIAA XA KUITYBUYA OMUI XUCOOJIaHA U,

Anaduériap pyixaru

1. MaitopoB A.H. Monutopunr B obpazoBanuu. — M.: Uuremnekt-LienTp,
2005 —424 c.

2. V36ex THIMHUHT M30x)M dyFatd. Y3P ®A Ammmep Haomii Homumarn
TAJ Ba amaabWET HMHCTUTYTH, “V36eKHCTOH MUJLTHI sHCKIIoneauscu” JlaBmat
unmuit Hampuéru, Tomkent - 2008. 613 6.

3. Muntpyn Poccur mOATOTOBWJI METOAMYECKHE WHCTPYMEHTApUH,
HaIpaBJeHHbIC Ha BHEJIPEHHUE B paldOTy KaJpOBBIX CIYXO TOCYAapCTBEHHBIX
OpPraHoB COBPEMEHHBIX KaJPOBBIX TEXHOJIOTHUH.

INFORMATIKA VA AXBOROT TEXNOLOGIYALARI DARSLARIDA
MUAMMOLI TA’LIM TEXNOLOGIYALARIDAN SAMARALI
FOYDALANISH

M.A. Abdullaxo’jayeva Toshkent shahar XTXQTMOHM “Aniq va tabiiy
fanlar metodikasi” kafedrasi o’qituvchisi.

Annotatsiya. Ushbu maqgolada informatika va axborot texnologiyalari fanini
o’qitishda muammoli ta’lim texnologiyasining imkoniyatlari haqida fikr
bildirilgan.

Kalit so’zlar: muammoli ta’lim, rivojlantiruvchi ta’lim.
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Annomayusn. B smoii cmamve 00cysicoaromest 603MOANCHOCMU NPOOTIEMHO-
OPUEHMUPOBAHHOU MEXHON02UU O00VYeHUs 8 NPenooasaHuu UHGOPMaAmMuKu u
UHDOPMAYUOHHBIX MEXHONO02ULL.

Knrwoueswie cnosa: npoonemnoe obyuernue, pazsusaroujee ooyueHue.

Annotation. This article gives an idea of the possibilities of problematic
educational technology in teaching the science of Informatics and Information
Technology.

Keywords: problematic education, developmental education.

Rivojlantiruvchi ta’lim texnologiyasining asosiy bo‘g‘ini muammoli
ta’lim yo‘nalishi sanaladi. Muammoli o‘qitishni chuqur o‘rganish XX asrning 60-
yillarida boshlangan bo‘lib, uning asosida “Tafakkur- muammoli vaziyatdan
boshlanadi”-degan g‘oya yotadi. Fikrlash psixologiyasi nuqtai nazaridan
muammoli o‘qitish g‘oyasi va tamoyillari S.L.Rubinshteyn, M.I.Maxmutov,
V.0Okon, L.Y.Lerner tomonidan ishlab chigilgan.

Muammoli ta’lim turi ilmiy-uslubiy jihatdan 3 xil ko‘rinishga ega.

1. Muammoli vaziyatni vujudga keltirish.

2. Muammoning qo‘yilishi.

3. Muammoning yechimini topish.

Muammoli vaziyatni o‘quv mashg‘ulotlarining barchasida shakllantirish
mumkin. Uni dars jarayonida qancha ko‘p shakllantirish o‘qituvchiga bog‘liq.
Muammoli vaziyatning ahamiyati shundaki, u o‘quvchilar digqatini bir joyga
(muammoga) qaratadi va o‘quvchilarning izlanishiga, fikrlashga o‘rgatadi.

Muammoli ta’lim o‘qituvchi rahbarligida muammoli vaziyat vujudga
keltirilib, mazkur muammo o‘quvchilarning faol, mustaqil faoliyati natijasida
nazariy bilim, amaliy ko‘nikma va malakalarni ijodiy o‘zlashtirish va aqliy
faoliyatni rivojlantirishga 1imkon beradigan ta’lim jarayonini tashkil etishni
nazarda tutadi. Muammoli o‘qitish jarayonida o‘quvchilarga tadqiqiy, evristik,
muammoli vaziyatlarni tahlil qgilish bo‘yicha topshiriglar beriladi.

Bunda:

* nostandart masalalarni tuzish bo‘yicha;

» shakllantirilmagan savol bilan;

» orticha ma’lumotlar bilan;

* 0‘zining amaliy kuzatuvlari asosida mustaqil umumlashtirish;

» yo‘rignomalardan foydalanmasdan gandaydir obyekt mohiyatini bayon etish;
» olingan natijalarni qo‘llash chegaralarini va darajalarini aniglash;

» hodisaning namoyon bo‘lish mexanizmini aniglash;

» «bir lahzaday topish kabi topshiriglarni berish mumkin.

Muammoli vaziyatlarda yechimga kelishning algoritmi quyidagi tartibda
amalga oshiriladi Muammoni qo‘yish, ma’lumotlar fondini to‘plash, qayta ishlash,
yechim modelini aniqlash, qo‘shimcha ma’lumotlar to‘plash va ularni tanlangan
yechim modelida aks ettirish, yangi ma’lumotlar va yechim modeli o‘rtasidagi
zidlikni aniglash, zidlikni yechimini topish, yangi yechim modelini yaratishdan
iboratdir.
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Muammoli ta'lim texnologiyalarni qo‘llashda, dars va mashg‘ulotda
gaysi darajadagi bilim va ko‘nikmalarni o‘zlashtirishni nazarda tutilganiga
bog‘liqdir.

Rivojlantiruvchi ta’lim texnologiyalarining muammoli ta’lim yo‘nalishi
keng gamrovli bo‘lib, o‘quvchilarni o‘ylashga, muhim xulosalar chigarishga
qaratilgan. Dars jarayonlarida o‘qitishning muammoli topshiriqlardan foydalangan
holda darslarni tashkil etish- o‘quvchilarning mustaqgil tadgiqotchilik faoliyati
oshirish bilan birga tashabbuskorlik tuyg‘ulari ortib, o‘quvchilar 0‘z-o0‘zini
boshqaruvi amalga oshadi, yaratuvchanlikka undaydi, yaratuvchanlikni o‘rgangan
bola boshga har ganday sohaga hech giyinchiliklarsiz erishadi.

“Muammoli vaziyat” usuli - ta’lim oluvchilarda muammoli vaziyatlarning
sabab va oqibatlarini tahlil qilish, hamda ularning yechimini topish bo‘yicha
ko‘nikmalarini shakllantirishga qaratilgan usuldir.

"Muammoli vaziyat" usuli uchun tanlangan muammoning murakkabligi
ta’lim oluvchilarning bilim darajalariga mos kelishi zarur. Ular qo‘yilgan
muammoning yechimini topishga qodir bo‘lishlari kerak, aks holda yechimni topa
olmaslik, ta’lim oluvchilarning qiziqishlari so‘nishiga, o‘zlariga bo‘lgan
ishonchlarining yo‘qolishiga olib keladi. «Muammoli vaziyat» usuli qo‘llanilganda
ta’lim oluvchilar mustaqil fikr yuritishni, muammoning sabab va oqibatlarini tahlil
qilishni, uning yechimini topishni o‘rganadilar.

Namuna: 6 sinfda “Wordda hujjatlarni chop etish” mavzusini o‘qitishda
darsni mustahkamlash gismida ushbu metoddan foydalaniladi:

Muammo “Kompyuter yoqilgan holda printerga ulangan, hujjatni chop
etishga buyruq berilsa ham hech ganday natija bermayabdi. Ya'ni hujjat chop
etilmayapti. Sabab”

1 fikr: Printer ishdan chiggan

2 fikr: Printer drayveri o rnatilmagan

3 fikr: O'rnatilgan printer nomi to g ri tanlanmagan

4 fikr: Menda boshga fikr bor

Zamonaviy metodlar asosida o‘tkazilgan mashg‘ulotlar yoshlarning muhim
hayotiy yutuq va muammolariga o‘z munosabatlarini bildirishlariga intilishlarini
qondirib, ularni fikrlashga, 0‘z nuqtai nazarlarini asoslashga imkoniyat yaratadi.

Informatika va AT darslarida muammoli ta’lim texnologiyalaridan
foydalanish ta’'lim samaradorligini oshiradi. Muammoli ta’lim texnologiyasi
yordamida darslarni tashkil etishda quyidagilarni e tiborga olish tavsiya etiladi:

v' Muammoli vaziyatlarni tashkil etishda o quvchilar yosh xususiyatlarini
inobatga olish;

v O‘yinlar yordamida muammoli vaziyatlarni tashkil etish;

v" O‘qituvchi tomonidan xatolarga yo’l qo‘yish yordamida vaziyatlarni tashkil
etish;

v" Muammolarni yechimini kompyuterda ko'rish orgali yechish magsadga
muofiqdir.

ADABIYOT
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TALABALARNI O‘QITISH VA BILIMINI NAZORAT QILISHDA
O‘RGATUVCHI TIZIMLARDAN FOYDALANISH

D.B.Abduraximov - pedagogika fanlari nomzodi, dotsent,
M.D.Bahodirov - o‘qituvchi, S.T.Mastonqulov - magistrant.
Guliston davlat universiteti, Uzbekistan.

Annototsiya. Ushbu maqgolada talabalarni o qitish va bilimini nazorat
qilishda ilg‘or pedagogik texnologiyalarga asoslangan o ‘rgatuvchi tizimning
asosiy bosqichlari, ularni yaratishda e’tibor berilishi lozim bo ‘Igan asosiy
masalalar va bu tizimdan ganday foydalanish kerakligi hagida fikr yuritiladi.

Kalit so‘zlar: o‘qitish, o ‘rgatuvchi tizim, pedagogik texnologiya, ta’lim
magsadlari, nazorat  topshiriglari, identiv - o‘quv magsadlari, teskari
alogadorlik, reproduktiv, produktiv, ijodiy fikrlash, baholash, taksonomiyasi

AHHOIMOL(M}I. B cmambe  pacemampuearonics OCHOBHble CmyneHu
06)/1{61}01/{4611 cucmemanl cmyc)eHmoe U KOHmMpoJiii ux 3HCZHMZZ, OCHOBAHHbIE HA
nepeoosoll neda2ocuyecKoll mexHoao2uu. 30ecb ONUCaHbl OCHOBHbIE NPODIEMbl, HA
Komopbsle Cﬂe()yem 06pamumb BHUMAHUE U KAK NOAb308AMbCS DMOU CUCEMOU.

Knroueevie cnosa: 06yquue, cucmema 05y1l€H1/l}Z, neoazo2u4ecKkas
mexuono2us, yeau o00yueHus, KOHMPOIbHble 3a0auu, udeHmugpuxkayus - yeiu
obyuenus, obpamHas c6:13b, PEenpooOyKmMueHoe, NpPOOYKMUBHOe, MBOpUYecKoe
MbulUllleHue, oyeHKad, maKkCoOHOMUA.

Annotation. The article considers main stages of teaching system based on
progressive pedagogical technology of educating, main problems which require
paying special attention and how to use the system in teaching and controlling the
knowledge of the students.

Key words: learning, learning system, pedagogical technology, learning
goals, control tasks, identification - learning goals, feedback, reproductive,
productive, creative thinking, assessment, taxonomy.

Ma’lumki, pedagogikada talabalarning ta’lim jarayonidagi faolligini
oshirishga garatilgan bir nechta o‘qitish uslublari yaratilgan: muammoli o‘qitish,
kontekst o‘qitish, kompyuterda o‘rgatuvchi tizim yordamida o‘qitish va hokazo.
Ammo ular oliy ta’lim tizimida keng qo‘llaniladi deb bo‘lmaydi, sababi, bunday
har bir mashgulotga tayyorgarlik pedagog uchun izlanishni, yuksak kasbiy
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mahoratni, ijodiy yondashuv va ko‘p vaqtni sarflashni talab etadi. Bundan tashqari,
har bir bunday mashg‘ulot ssenariysi o‘ziga xos xususiyatga ega.

IXtiyoriy o‘rgatuvchi tizimni ishlab chiqish maqsadni aniglashdan
boshlanadi. llg‘or pedagogik texnologiyalarda nazarda tutiladigan magsadlarni
qo‘yish uslubi shundan iboratki, ta’lim magqsadlari talabalar harakatida
ifodalanadigan va aniq ko‘rinadigan hamda o‘lchanadigan natijalar orqali
belgilanadi.

O‘rgatuvchi tizimning asosiy bosqichlari quyidagilardir:
e Tanlangan mavzuning nomi, rejasi, asosiy savollar, magsadlar.
e Mavzuning reja (asosiy savollar) bo‘yicha nazariy bayonnomasi.
e Magsadlarni amalga oshiruvchi nazorat topshiriglari.
e Baholash.

O‘rgatuvchi tizimning birinchi bosqichida o‘gitish uchun tanlangan
mavzuning nomi, mashg‘ulot turi, ajratilgan soat miqgdori, dars rejasi (asosiy
savollar) va har bir asosiy savollarga alohida o‘rgatuvchi (pedagog) magsadlari
belgilanadi.

O‘qgituvchi tomonidan magsadlarni belgilashning tipik usullari (M.V.Klarin
bo‘yicha) quyidagilardan iborat [3]:

- o‘quv materialining rejasidan kelib chigib, magsadni aniglash;

- magsadni pedagog faoliyati orgali aniglash;

- talabaning intellektual, emotsional, shaxsiy rivojlanishi ichki jarayonlari
va gonuniyatlari orgali o‘quv magsadni go‘yish;

- 0°‘quv magsadlarini talabalar faoliyati orgali qo‘yish.

O‘qituvchi maqgsadlarining bunday usullari diggat markazida - o‘qitishdan
kutilayotgan, o‘quvchi rivojlanishidagi ma’lum siljish xisoblangan natija va uning
ogibati aks ettirilmagan. llg‘or pedagogik texnologiyalarda nazarda tutiladigan
maqgsadlarni qo‘yish uslubining mohiyati shundan iboratki, ta’lim maqsadlari
talabalar harakatida ifodalanadigan, aniq ko‘rinadigan va o‘lchanadigan natijalar
orgali belgilanadi.

Rivojlangan mamlakatlarda (AQSH, Angliya va boshga davlatlar) talaba va
o‘qituvchi uchun magsadlarni alohida-alohida belgilash odatga kirgan bo‘lib, bu
mantigan to‘g‘ridir, chunki o‘qitish - pedagog va talabaning o‘zaro hamkorlikdagi
faoliyati xisoblanadi.

Demak, pedagogik texnologiyada magsadlar o‘qituvchining faoliyatidan
kelib chiggan holda go‘yiladi (o‘rgatish, tushuntirish, ko‘rsatish, aytib berish va
hokazo). O‘quvchining xarakterlarida ifodalanadigan natijalar ta’limning vazifalari
ham deb yuritilib, bunday ma’nodagi ta’lim vazifalari o‘quvchi mashgulotning
oxirida bilishi yoki bajara olishi mumkin bo‘lgan narsani anglatadi.
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O‘rgatuvchi tizimning ikkinchi bosqichida har bir dars rejasi bo‘yicha
mavzuning bayoni (nazariy gismi) birin-ketin o‘rin olgan. Har bir dars rejasi
bayoni mazmuni identiv - o°‘quv magsadlariga asoslanadi. Identiv o‘quv magsadi
talabaning o‘quv magsadi bo‘lib, bu o‘gituvchining o‘quv magsadidan kelib
chigadi, bunda talabaning mavzuni o‘rgatishga tayyorgarligi hamda bilimini
e’tiborga olish lozim. Talaba mavzuni o‘rganish uchun nimani bilmaydi, nimani
bilishi kerak, ganday o‘rganish kerak? ... degan savollar asosida identiv o‘quv
magsadlari aniglanadi. Bu o‘quv maqgsadlari bevosita talabaning o‘zlashtirish
natijasi bilan bog‘langan. Identiv o‘quv maqgsadi nazariy materialning amaliyot
bilan bog‘lanishidir va u talaba uchun o‘quv masalasi deb ham ataladi.

Bunday o‘quv masalalarini ishlab chigishni yengillashtirish uchun ularning
ta’rifida o‘zlashtirgan talabalar malakasini ifodalovchi fe’llardan foydalanish
magsadga muvofiqgdir.

Pedagogik texnologiyaga asoslangan o‘rgatuvchi tizimning asosiy
xususiyatlaridan biri talaba faoliyati yordamida ta’limni olib borish jarayonida
teskari alogadorlik o‘rnatilishidir.

O‘rgatuvchi tizimning uchinchi bosgichida magsadlarni amalga oshiruvchi
nazorat topshiriglari talabalarga yetkaziladi. Pedagogik texnologiyaga asoslangan
o‘quv jarayonini tashkil etishda nazorat topshiriqlarini tuzish o‘quv maqsadi bilan
uzviy bog‘ligq holda o‘tkazilishi lozim. Nazorat topshiriglari og‘zaki, yozma,
nazorat savollari yoki test bo‘lishi mumkin.

Nazorat topshiriglari turli xil o‘zlashtirish darajasiga mo‘ljallangan bo‘lishi
magsadga muvofigdir. Nazorat topshiriglarining bajarilish darajasi talabalarning
o‘quv materiallarini ruhiy jihatdan gay yo‘sinda ekanligini aniglashga yordam
beradi va ular quyidagilardan iborat:

a) Axborotni bilish, yod olish va so‘zlab berish.

Ushbu nazorat topshiriglarida talabalarning eslab qolish gobiliyati bilan
bog‘lik bilimlari tekshiriladi.

b) Reproduktiv fikrlash.

Ushbu ofzlashtirish  darajasidagi nazorat topshiriqlarida talabadan
(sinaluvchidan) oldin o‘rganilgan bilimlar asosida mustaqil ish bajarish talab
etiladi.

V) Produktiv fikrlash.

Ushbu nazorat topshiriglari talabalardan, olgan bilimlari negizida nostandart
masalalarini yechishda, mustaqil fikr yuritishni talab giladi.

g) Izlanuvchi - ijodiy fikrlash.

Ushbu darajadagi nazorat topshiriglarida ijodga yakinlashuv, noan’anaviy
yondashuv va fikrlash, fantaziya goyalari mujassamlanadigan talablar qo‘yiladi.
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Bu kabi nazorat topshiriglaridan yaxshi ozlashtiruvchi talabalar uchun qo‘shimcha
material sifatida foydalanish mumkin.

Nazorat topshiriglarining bunday turli xil o‘zlashtirish darajalariga, ya’ni
eslab golish, so‘ngra ifodalash, keyin reproduktiv axborotga o‘tish, undan so‘ng
produktiv axborotga, fikrlashga yo‘naltirilganligi talabalarning bilimini nazorat
qgilishni takomillashtiradi, ularning bilimlarini amaliyotga qo‘llashga yordam
beradi.

O‘rgatuvchi tizimda har bir identiv o‘quv magsadi uchun beshtadan turli darajali nazorat
topshiriglari keltirilgan.

Pedagogik texnologiyada nazorat topshiriglarini ishlab chigishda o‘quv
materiali elementlarini ta’lim magsadlarining ma’lum kategoriyasi bilan taqqoslash
muhim ahamiyatga egadir. Bu o‘rinda B.Blum texnologiyasidan keng
foydalanilmogda. B.Blum bo‘yicha ta’lim maqsadlari taksonomiyasining asosiy
kategoriyalari quyidagilardir: bilish; tushunish; umumiy tushunchalar, goidalar va
uslublardan foydalanish; tahlil; sintez; baholash.

Turli xil darajali nazorat topshiriglarining har biri B.Blum taksonomiyasida
ko‘rsatilgan kategoriyalardan biriga to‘g ri kelishi talab gilinadi.

O‘rgatuvchi tizimning oxirgi bosqichida o‘quv magsadlariga erishishni
baholash ishlari amalga oshiriladi. Bunda bilimlarni o‘zlashtirish nazorat
gilishning yangi, progressiv. mexanizmlarini Kiritadigan baholash tizimidan
samarali foydalanish nazarda tutilgan.

O‘rgatuvchi tizimdan o‘quv jarayonida foydalanish tartibi quyidagichadir:

- Ofrgatuvchi tizimni ishga tushirgach, o‘gitiladigan mavzular ro‘yxatidan
kerakli mavzu tanlanadi;

- tanlangan mavzuning reja bo‘yicha nazariy bayonnomasi va identiv o‘quv
magsadlari keltiriladi(bunda teskari - aloga ham nazarda tutilgan);

- magsadlarni amalga oshiruvchi nazorat topshiriglari keltiriladi (teskari aloga);

- amaldagi baholash tizimi yordamida talabaning mavzuni o‘zlashtirish darajasi
aniglanadi;

- talabaning xohishiga garab o‘rgatuvchi tizim bilan qayta ishlash ta’minlanadi.

Adabiyot:
1. Ishmuhamedov R., Yuldashev M. Ta’lim va tarbiyada innovatsion pedagogik
texnologiyalar.-T.: “Nihol nashryoti, 2013 yil. 278 bet.
2. Farberman B.L. Ilg‘or pedagogik texnologiyalar.- T.: O‘z.R.FA.Fan. 2000.- 128b.
3. Kmapun M.B. VHHOBanuoHHbIE MOJENM OOy4YEHHs: MCCIEJOBAHWE MHPOBOIO OIIBITA.
Monorpadus. M.: JIyy, 2016. 2-e uza. 2018. 640 c.
4. Anderson, L. W., Krathwohl, D. R. (2001). A taxonomy for learning, teaching, and
assessing. - New York: Longman. 2000.
MALAKA OSHIRISH TIZIMIDA TINGLOVCHILARNING AXBOROT-
KOMMUNIKATSION KOMPETENTLIGINI RIVOJLANTIRISHNING
NAZARIY ASOSLARI
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Annotatsiya: Ta’lim tizimini isloh qilishning muhim yo nalishlaridan biri
axborot-kommunikatsiya texnologiyalari bilan malaka oshirish o’quv jarayonini
tizimli integratsiyalash hisoblanadi.

Kalit so’zlar: ta’lim tizimi, malaka oshirish, kompetentlik, axborot-
kommunikatsiya texnologiyalari, axborot-ta lim muhiti.
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Annotation: One of the important directions of reforming the education
system is the systematic integration of the educational process with advanced
training in information and communication technologies.

Key words: education system, professional development, competence,
information and communication technologies, information-educational
environment.

Zamonaviy axborot texnologiyalarining tinglovchilarni qizigtirishga va
faolligini oshirishga imkoniyati cheksizdir. [1, 171-b.]

Ta’lim tizimini isloh qilishning muhim yo’nalishlaridan biri axborot-
kommunikatsiya texnologiyalari bilan malaka oshirish o’quv jarayonini tizimli
integratsiyalash hisoblanadi. Bunda o’quv jarayonini tashkil etish va uning
mazmunini tubdan yangilash, axborot-kommunikatsiya texnologiyalari muhitida
o’qituvchining pedagogik faoliyati va tinglovchining ta’lim olish jarayonini tashkil
etish strategik masala sifatida namoyon bo’ladi.

Zamonaviy O’zbekistonning ijtimoiy hayotidagi va uning ta’lim sohasidagi
demokratik ~ o’zgarishlar ~ —  demokratlashtirish,  ta’lim  muhitining
diversifikatsiyalash, ijtimoiy ta’lim buyurtmasining dispersiyasi, turli-tuman
dasturlar, darsliklar, o’quv rejalari, ta’lim texnologiyalarining yuzaga kelishi
O’zbekistonda o’qituvchilar malakasini  oshirish  davrlarning ahamiyatli
o’xshashliklari to’g’risidagi xulosaga kelish imkonini beradi. Shu sababli yillar
davomidagi o’qituvchilarni gayta tayyorlash va malakasini oshirishninig milliy
tajribasi zamonaviy malaka oshirish pedagogik ta’lim tizimida talab etilgan
hisoblanadi. Shunga ko’ra, xalq ta’limi xodimlarini gayta tayyorlash va ularning

malakasini oshirish ta’limini doimiy tahlil gilish asosida axborot-kommunikatsion
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kompetentlikni rivojlantirish mexanizmini joriy etish kabi kompleks chora-
tadbirlar orgali malaka oshirish tizimida barcha fanlardan innovatsion
yondashuvga asoslangan o’quv-metodik qo’llanmalar va tavsiyalar, ma’ruza matni,
dars ishlanmalari, o’quv-metodik majmualar, multimedialarni yaratish,
shuningdek, malaka oshirish kurslarida o’qitiladigan barcha fanlarning pedagogik
va axborot texnologiyalariga asoslangan elektron resurslarini yaratishni taqozo
etadi.

Ma’lumki, ta’lim tizimiga Kiritilayotgan har ganday yangilik axborot va
metodik ta’minotning mavjudligini ko’zda tutadi. Shu sababli, zamonaviy
pedagogik va axborot-kommunikatsiya texnologiyalari imkoniyatlaridan samarali
foydalanish orgali gayta tayyorlash va malaka oshirish jarayonlari mazmuni va
metodlarini takomillashtirish mexanizmlarini ishlab chigish asosida oliy ta’lim
muassasalari pedagog kadrlari kasbiy kompetentligini uzluksiz rivojlantirish
yo’llarini belgilash soha oldidagi muhim vazifalardandir. [2, 8-b.]

Pedagog kadrlarni gayta tayyorlash va malakasini oshirish jarayolariga
axborot-kommunikatsiya texnologiyalarini joriy gilish gator imkoniyatlarni tagdim
etadi:

- ta’lim resurslarini taqdim etish imkoniyatlari kengayadi;

- ta’lim olishga bo’lgan motivatsiya oshadi;

- ta’limiy masalalarni qo’yish va ularni hal etish jarayonlarini boshgarish
imkoniyatlari kengayadi;

- o’quv jarayonlarini boshqgarishning moslashuvchanligini ta’minlash orqali
ta’lim oluvchilar faoliyatini nazorat qilishning samarali usullari joriy etiladi. [3,
120-b.]

Zamonaviy axborot texnologiyalari pedagog kadrlar uchun ma’lumotlarni
yetkazish, saglash, izlash, gayta ishlash kabi jarayonlarda katta imkoniyatga ega.
Hozirda ta’lim muassasalarida elektron shaklda ko’plab axborot-ta’lim resurslari
yaratilgan, ammo ulardan foydalanishda tizimli yondashuv mavjud emas. Bu
birinchi navbatda, ilmiy-metodologik bazaning, ta’lim jarayonida zamonaviy
axborot texnologiyalarini qo’llash bo’yicha yetarli malaka va ko nikmaning yetarli
emasligi, metodik muammolarning to’liq hal etilmaganligi bilan bog’liq. Ta’lim
jarayoniga axborot texnologiyalarini joriy etilishi borasida erishilgan yutuglar
targqog shaklga ega. Bizning fikrimizcha, malaka oshirish jarayonlarini
axborotlashtirishni rivojlantirish yo’nalishi turli ta’lim axborot resurslarining
birlashtirilishi orgali axborot-ta’lim muhitlarini yaratish bilan bevosita bog’lig.
Bunday mubhitni tashkil etishda, avvalom bor, gayta tayyorlash va malaka oshirish
ta’lim muassasalarida axborotlashtirishni tashkil etish, ya’ni barcha o’quv va
ma’muriy Xxizmatlarni, kutubxona va boshgaruv bo’limlarini yagona tarmoqqga
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birlashtirish, ularni Internet tizimiga chigish imkoniyatlarini yaratish, ta’lim
muassasida o’quv jarayonini nazorat qilish, hujjatlar elektron almanishuvini tashkil
etish, axborot texnologiyalari negizida maxsus o’quv-metodik majmualarni
yaratish orgali tinglovchilarning mustagil ta’lim faoliyatini tashkil etish kabi
vazifalarni amalga oshirish zarur bo’ladi. Bu kabi vazifalarni bajarishda veb
texnologiyalardan foydalanishni taklif etish mumkin. Qayta tayyorlash va malaka
oshirish ta’lim muassasasining yagona integrallashgan axborot-ta’lim muhitini
rivojlantirishning  muhim  yo’nalishi  sifatida  portal texnologiyalaridan
foydalanishni keltirish  mumkin. Axborotlarni tizimlashtirish axborot-ta’lim
resurslaridan foydalanishni, ular ustida ishlashni yengillashtiradi. Integrallashgan
axborot-ta’lim portallarining yaratilishi axborotlarni mantiqiy tartiblash va
tizimlashtirishga yordam beradi.

Axborot-kommunikatsion kompetentlik — kasbiy ta’limda subyekt-subyektli
va subyekt-obyektli yondashuvlarni integratsiyalaydigan me’yordir. Axborot-
kommunikatsion kompetentlik malaka oshirish tizimi ta’limining prinsipial yangi
natijasi sifatida xizmat qgiladi. Malaka oshirish tizimining natijaga yo’nalganligi,
mohiyati malaka oshirish tizimi ta’limining asosiy maqgsadlarining (axborot-
kommunikatsion kompetentsiyalarni shakllantirish) o’qituvchining kasbiy faoliyati
mazmuni (kasbiy funksiyalarning majmui hisoblangan) bilan nomuvofigligidan
iborat bo’lgan dolzarb muammoni yechishning optimal yo’li hisoblanadi.
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Annotatsiya

Elektron ta'lim resurslari o'quvchilarning bilim sifatini oshiradigan
zamonaviy o'quv darsining ajralmas qismidir. Shu sababli, maqgolada o'quv
jarayonini boshgarish, o'quvchilarning individual xususiyatlarini hisobga olish va
shaxsiy o'quv materiallarini yaratishga imkon beradigan elektron ta'lim
resurslarining rivojlanish bosqgichlari tahlil gilingan. Elektron ta'lim resurslarini
loyihalashning asosiy vositalarining tasnifi berilgan, dasturiy vositalarni tanlash
mezonlari bayon gilingan.

Tayanch so'zlar va iboralar: elektron ta'lim resurslari(ETR); pedagogik
texnologiya; o'quv jarayoni; multimedia; interaktivlik.
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Annotation

Electronic educational resources are an integral part of modern studies that
improves the quality of students’ knowledge. There fore, this article analyzes the
stages of electronic educational resources development that allow managing
learning process taking into account the individual characteristics of students and
creating one’s own teaching materials. The classification of the basic means of
designing electronic educational resources is given, and criteria for the selection
of software tools are revealed.

Key words and phrases: electronic educational resources(EER);
pedagogical technology; educational process; multimedia; interactivity.

Hozirgi vaqtda axborotlashtirilgan ta’lim jarayoni sifatini oshirishning yo‘llari
va usullari mavjud. Oldimizda diqqat e’tiborni qaratishimiz lozim bo‘lgan
interaktivlik va multimediyali xususiyatlari bilan yo‘g‘irilgan o‘qitishning
zamonaviy texnologiyalari va vositalarini yaratish va tadbiq etishdek savoli yotadi.
Elektron ta’lim resurslarini  yaratish texnologiyalari YE.S. Zair-Bek,
A.M.Moiseyev, N.M. Sladkova, G.B.Kornetov, V.A.Chyenobitov, A.A.Andreyev,
L.X.Zaynutdinova, A.l.Bashmakov, |.A.Bashmakov, O.V.Zimina, A.l.Kirillova,
[.V.Robert, A.Yu,Uvarov va boshga mualliflarning ilmiy ishlarida ko‘rib
chiqilgan. Yuqoridagi ishlarni o‘rganish va tadqiq etish natijasida ularda elektron
ta’lim resurslarini ishlab chiqish bosqichlariga alohida urg‘u berilganligini ko‘rish
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mumkin. Dasturlashtirishni bilmasdan turib ham har qanday o‘qituvchi mustaqil
ravishda elektron ta’lim resursini yaratishi mumkin. Elektron ta’lim resurslarini
yaratish bir nechta bosgichda amalga oshirilishi mumkin.,

1. Elektron ta’lim resrsining mavzuini aniqlash. Magsadning qo‘yilishi va
taxlil. Ushbu bosqichda elektron ta’lim resursini bosqichlarini aniglab olish lozim.
Buning uchun fan, mavzu bo‘yicha ilmiy-uslubiy materiallarni o‘rganish talab
etiladi. Shu mavzu yuzasidan ganday ETR mavjud ekanligini angiglab olinib,
mavjud bo‘lgan ETRni ekspertiza qilinida, ya’ni ularning ta’lim jarayonida qo‘l
kelishi aniglab olinadi. Bu xolatda agarda mavjud ETR o‘qituchining o‘z oldiga
qo‘ygan masalasini hal qilib bera olmasa, unda o‘zining shaxsiy ta’lim resursini
yaratib olish talab etiladi. Elektron ta’lim resurslari o‘quv jarayonini
natijadorliligini oshirish uchun yaratiladi, lekin o‘quv fanining barcha qismlari
kompyuterlashtirilishini tagazo gilmaydi. Shuning uchun ETRga vizuallashtirish
va taxminiy o‘quv materiallarini joylashtirish talab etiladi. O‘qituvchi
yaratilayotgan ETR haqidagi umymiy taassurotni to‘liq shakllantirishi, kelajakdagi
ETRni yaratilishi va qo‘llanilish faoliyati sifatida ichki motivatsiyaga ega bo‘lishi
kerak.

2. Tanlangan mavzuga va ETRni yaratish maqgsadlariga mos tarkibni yig‘ish.
O‘quv materialining yanlilik, to‘ligliligi, mazmundorligi, ko‘rinarliligi, tartibliligi
va boshga mezonlariga mosligi tekshiriladi.

3. Proyektlashtirish — bu komponentlar va ularning bir biri bilan alogadorligi
va iyerarxik tuzilishi, navigatsiya tizimi joylashtirilganligi, tizimning boshga
xarakterlari va oxirida ETRning tuzilmasi kabi komponentlarni aniglash
jarayonidir. Ushbu bosqgichda senariy ishlab chigarish amalga oshiriladi. ETRga
ba’zi bir talablar mavjud. Talab — bu ETRni funksiyalarni adekvatik aniglash,
shartlar va cheklovlar, shuningdek ma’lumotlar hajmi, funksionallashtirish vositasi
va texnik ta’minotga ega bo‘lish xususiyatidir. Bu bosqichda o‘quv materialining
bayon ko‘rinishi va interaktivlilik daraajasi, ularning interfeysning imkoniyatlariga
to‘g‘l kelishi, ETR bilan ta’lim berish faoliyat turlari, ishlab chigilayotgan resursni
ta’lim berish jarayonida tadbiq etish shakllari va uslublari rejalashtiriladi.

4. O‘quv materialini yig‘ish va tartiblashtirish. O‘quv materialiga qo‘yilgan
asosiy talab — bu vizualizatsiya uchun ochiqliligidir. Tarkibiy elementlar ro‘yxatini
aniglab olish. Modullarga va qismlarga yoki mavzularga, bo‘lim va boblarga
bo‘lishga yo‘l qo‘yib beriladi. O‘quv ma’lumoti aniqlashtiriladi, birlashtiriladi,
qisqartiriladi, mantiqan to‘g‘rilanadi. Ko‘pincha ETR tarkibining ortib ketishi,
bosh g‘oyani ikkinchi darajali qilib qo‘yishi mumkin. Shuning uchun ham ETRni
ishlab chiqgarish va qo‘llashda o‘quv ma’lumotlarini tanlash va foydalanishda uni
asosiy bilimlar tizim qilib ajratish olish, berilayotgan ma’lumotni aniq tuzilmasini
ishlab chiqish zarur bo‘ladi. Axborot tirik xissiyot shaklida berilishi darkor.
Extiyoji bo‘lmagan tovushlardan, animatsiyadan diqqatni chalg‘itadigan mavzuga
doir bo‘lmagan kadrlardan, shuningdek katta hajmli matnlardan qochish kerak
bo‘ladi. O‘qituvchi ETRlari uchun uslubiy, ergonomik va estetik talablarni
inobatga olishi kerak.
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5. ETRini yaratish uchun dasturiy maxsulatlarni tanlash. ETRni yaratishda
ishlatiladigan dasturlarning imkoniyatlari taxlil gilinadi. ETRning aloxida
komponentlarini ishlab chigarish uchun dasturiy vositalar va butun resursni
yaratish uchun qo‘llaniladigan instrumental muxitlarning farqlarini bilish lozim.
O‘quv materialining turli xil elektron komponentlarini yaratish bosgichida elektron
ta’lim resurslarini shakllantirish uchun multimedia-komponentlari standart ofis
dasturlari yordamida yaratiladi.

Matn taxrirlovchilari va protsessorlari matnlarni gayta ishlash uchun
mo‘ljallangan. Rasmlarni gayta ishalash, sintezlashtirilgan tasvirlarni va rastrli
grafik ob’yetlarini yasash uchun Adobe Photoshop, Corel PhotoPaint, PhotoDraw
va boshga shu kabi grafik taxrirlagichlardan foydalaniladi. Rastrli grafikani gayta
ishlovchi dasturlar tasvirning rangni, tonalligi, kontrasti va to‘yinganligini
to‘g‘rilash, effektlar yaratish, subtitrlar qo‘yish va tasvirni sintezlashtirilgan
ob’yektlar bilan to‘ldirish imkoniyatlarini yaratadi. Vektorli tasvirlarni qayta
ishlash uchun vektorli grafik redaktorlaridan foydalaniladi. Misol uchun,
CorelDRAW, Adobe Illustrator, Painter i FreeHand kabi dasturlar. Asosiy
afzalliklari sifatida: ixtiyoriy shakl va simvollardan ixtiyoriy rasm tayyorlash,
transformatsiyalash imkoniyati, masshtablashtirish, ob’yektlarni akslantirish va
burish kabilarni ajratishimiz mumkin. Bundan tashgari vektorli grafik muharrirlari
rastrli grafik maxsulotlarni vektorliga konvertatsiyalash imkoniyatini yaratadi. IkKi
o‘lchovli animatsiyalarni yaratishda GIF Animator, Macromedia Flash MX 2011,
Autodesk Animator Studio, Animation Shop, Animo, Animation Works Interactive
kabi dasturlardan foydalanish mumkin. Yirik hajmli grafiklarni yaratish uchun
ikki va uch o‘lchamli modellashtirish dasturlari, qaysiki odatda uch o‘lchamli
animatsiya paketlarini poligrafik yoki prezentatsiyali paketlarga to‘ldiruvchi
dasturlaridan foydalaniladi. Misol uchun AutoCAD chiziglar, yoylar va matnlar
yaratish va taxrirlashni amalga oshirsa, Sketch, MacroModel va Form.Z dasturlari
esa 2D- va 3D-modellarini yaratadi. Uch o‘lchamli animatsiyalarni yaratishda 3D
Studio MAX, TrueSpace, Maya, trueSpace, Prisms, Three-D, RenderMan, Crystal
Topas, Electric Image, Softimage kabi dasturlardan foydalaniladi. Dasturlar
animatsiya vositalaridan, vizuallashtirishlardan tashkil topgan qiyin iyerarxik
ob’yektlar va yuzalarni modellashtirishni, videolarni qayta ishlashni va o‘yinlar
yaratishni ta’minlaydi. Video ma’lumotlarni yaratish va qayta ishlash uchun
Camtasia Studio, Adobe Premiere, Ulead

VideoStudio kabi dasturlardan foydalaniladi. Ragamli video ma’lumotlarini
gayta ishlash dasturlari yagona ragamli tavirda grafikadan, animatsiya va
saundtreklardan foydalanish imkoniyatini beradi. Ekranni tasvirga olish, video
materiallarni taxrirlash va nashr etish, diskka yoki ko‘chma qurilmaga yozish
mumkin.

Ovoz bilan ishlash dasturlarini taxminan ikkita katta guruhga bo'lish mumkin:
sekvensor-dasturlar va tovush taxrirlovchilari deb atalgan ragamli ovoz yozish
texnologiyalariga yo'naltirilgan dasturlar. Cakewalk Pro Audio dasturi Twelve
Tone Systems kompaniyasining professional ko‘pyo‘lakli sekvenseridir. Sound
Forge dasturi ovoz muharrirlari orasida etakchilardan biri xisoblanadi [3].
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Shundan keyin ishlab chigilgan tarkib elementlarini stsenariy mos ravishda
tartibga solish zarur, buning uchun foydalanuvchi interfeysida o'quv tizimi va
o‘quvchilar o‘rtasida o‘zaro alogani o‘rnatishga maxsus ob’yektlarni tadbiq qilish
ko‘rib chiqiladi

Tadgiqgotchilar ETRni komponovka vositalarini shartli ravishda guruhlarga
bo'lishishni  taklif qilishadi, kompleks mezonlardan maqgsad va bajarilgan
funktsiyalardan, texnik ta’minotga talablardan, asosiysi qo‘llanilishi kabilandan
foydalanish. Belgilangan mezonga muvofiq ETRni rivojlantirish uchun dasturiy
vositalarning quyidagicha tasnifi mumkin [1]:

a) universal dasturlash tillari. Elektron materiallarni ETRga joylashtirishni
to'g'ridan-to'g'ri dasturlash tillari: Javascript, VISUAL BASIC, OBJECT PASCAL,
C ++ va boshqgalardan birida skript yozish orgali amalga oshirish mumkin.
Gipermurojaatli matnli  xujjatlarni shakllantirish uchun SGML (Standard
Generalized Markup Language), HTML (HyperText Markup Language), XML
(eXtensible Markup Language) kabi tillardan faydalaniladi. Dasturlash
tizimlaridan foydalanish deyarli har ganday darajali interaktiv ETR yaratishga
imkoniyat beradi. Shunga qaramay, ETR vyaratish uchun ushbu maxsus
vositalardan foydalanishda cheklovlar mavjud. yuqori darajadagi dasturlash tilida
dasturlarni ishlab chigish mahoratiga bo'lgan ehtiyojdan tashqgari, har doim ham
o'gituvchidan ko'p mehnat va kuch talab etadi. Oxir ogibat, o'gituvchida shunchaki
dasturlash tizimlari bilan professional darajada tanishib chigish uchun etarli vaqt
bo'lmasligi mumkin;

b) maxsus dasturiy vositalar, gaysiki, gipermatnlarni va multimedia resurslari
aloxida turlarini tez tayyorlashga mo°‘ljallangan maxsus dasturiy vositalar. Maxsus
dasturiy ta'minot vositalariga Microsoft PowerPoint, OpenOffice.org, Adobe
Acrobat, EasyHelp, Smart Notebook paketlari tarkibiga kiruvchi Impress tagdimot
mubharriri kabilar kiradi;

c) ETRIlarni ishlab chigarigning mualliflik vositalari. Bularga misol qilib
HyperMethod, Adobe Authorware, ToolBook Assistant, Web Course Builder va
boshqgalarni keltirish mumkin.

Mualliflik tizimlari (asboblar qobig'i) ETR yaratish va tadbiq etish uchun
mo'ljallangan instrumental dasturlarning to'plami sifatida aniglanadi.

Bunday tizimlarning afzalliklari sifatida biz quyidagilarni ta'kidlashimiz
mumkin: talabalarni ro'yxatdan o'tkazish, talabalarning o'gishi hagidagi statistik
ma'lumotlarni yig'ish, saglash va gayta ishlash, talabalarning ish vagtini inobatga
olish, ko'pgirrali boshga imkoniyatlar.

ETRni yaratish vositalarini tanlash mezonlari sifatida yaratilayotgan ETR
xususiyatlari, interaktivlikning murakkabligi va darajasi, yaratilayotgan ETRdan
foydalangan holdagi o'quv faoliyatini tashkil etish usullari, ishlab chiquvchining
tayyorgarlik darajasi, dasturlarning tanlanishi va imkoniyatlari, ETR ishlab chigish
vositasining mumkinligi va narxi kabilarni keltirish mumkin.

6. Shaxsiy multimedia komponentlarini ishlab chigish. Ushbu bosgichda ETR
tarkibiy Dbloklarining texnik tarkibi va turi.Tarkibni shartli ravishda ajratish
mumkin bolgan ramziy (matnli va ragamli) ma'lumotlarga, vizual, audio va
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multimediyaga quyishingiz lozim. Fizikada ETR-da an‘anaviy tasviriy modellarni
har ganday ob'ekt yoki ob'ektlar tizimi ifofalash mumkun. Model fagat eng muhim
narsalarni ko'rib chigishga yoki hodisa va jarayonning tabiiy tomonlari aniglashga
imkon beradi. ETRni vizuallashtirish uchun asosiy narsani ta'kidlash va
o'rganilayotgan hodisaning xususiyatlari va ularni aks ettirish kerak.

7. Bilimlarni boshgarish tizimini ishlab chigish. Ushbu bosgichda turli
magsadlari, usullari va shakllari aniglanadi.nazorat, 0'z-0'zini boshgarish va o'zaro
nazorat, baholash tizimi ishlab chigiladi va amaliy vazifalar yaratilish talabalari
uchun test shaklida interaktiv vazifalar va topshiriglar bajarilishi kerak.

8. Loyihalash va sinovdan o'tkazish - tekshirish usullaridan foydalangan holda
ishlaydigan ERM vyaratish komponentlarni kodlash, sinovdan o'tkazish, ETRni
nazariy va amaliy materiallar bilan to'ldirish xamda har xil turdagi vazifalar. Ushbu
bosgichda matn parchalari to'plami, audio va video. Tanlangan va ERM-ga
joylashtirilgan material oldindan ko'rib chigiladi va ETR uchun talablarga
muvofigligi baholandi. Ushbu bosgichda katta e'tibor ETR dizayniga beriladi.
Sinov paytida kamchiliklar aniglanadi: muvaffagiyatsizliklar, nugsonlar, xatolar,
istalmagan vaziyatlar va boshqgalar [2]. Sinov natijalariga ko'ra, kamchiliklar
tuzatiladi. Rivojlanishning ushbu bosgichida sintaktik va uslubiy mavjudligi matn
gismlarini ~ sinchkovlik  bilan tekshirilado tahrirlanadi  sxamalashtiriladi
diagrammalashtiriladi va animatsiyalashtiriladi.

9. Axborot elektron ta'lim ma'lumotlaridan foydalanish bo'yicha tavsiyalar
ishlab chiqgishdagi ta'lim jarayonidagi manbalar. Ushbu bosgichda ETR o'quv
jarayoniga kiritiladi. Bu oquv mashg'ulot paytida ETRni tuzatish va o'zgartirishga
ehtiyoj bolgan sababli , butun bosgich ETR foydalanishning butun davriga teng.
Ta'lim jarayonida ETRni ishlab chigish va joriy etishning yuqoridagi bosqichlari
asosiy hisoblanadi ammo talab gilinmaydi. Ko'p o'gituvchilar boshga bosgichlarni
qo'shadilar yoki rivojlantiradilar.
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Annomayun. Makonaoa maceup Kypunuwioa Oepunean Kynésma 00beKmiapHune
beneunapu OuHap KypuHuwioa Oepunieanoda >maioH MAHI080aH Xap Oup cungea xoc OyIeaw
acocutl beneunapru Monuul 8a Yaap acocuod sHeu 00vbeKMIApHUHE Kaucu cungea Kapauiiu
IKAHIUSUHU AH2T08YU OACMYPULL MALMUHOMUHU APAMULOAH ubopam.

Annomauuﬂ. B cmamve pacmamparomcAi, HaUumu OCHOBHbLIX NPU3HUKU, XAPAKMEPHbLX
OJI51 KAJHCO020 KAaccd U3 6bl60p7<‘u amajloHax, K020a CUMBONbL 0OBEKMOE PYKOnucu, yKa3daHnHsvle 6
npeocmasieHuy U300padicenHus, npeocmasieHbl 6 OUHAPHBIL NPeoCmasieHuu, U CO30aHUs
npocpammHoco 0666‘1’16’167—”4}1, Komopoe pacnosHaom, K KakKomy kKiaccy npuuadﬂewcam Hoeble
06b€KI’I’lbl, HdA UX OCHOe6e€.

Abstract. The article discusses how to find the main features characteristic of each class
from a sample of standards, when the symbols of the objects of the manuscript specified in the
image representation are represented in a binary representation, and the creation of software
that recognizes which class new objects belong to, based on them.

Kanum cysnap: Tumcon, obvexm, 6ownaneuy Oeneu, Oeneu, Ounap Oencu, MAloH
Maw108, cungaap.

Knrwoueeswvie cnosa: CUMEB0I, 06’b€l<m, HAYANbHbBIL NPU3HAaKu, NPpU3HaKku, 6uHaprlZZ CUMEB0I,
OMAaJjlOHHAA 6bl60pKa, Kjaacchwl.

Key words: symbol, object, initial attributes, attributes, binary symbol, reference sample,
classes.

Ymby wil CyHbUH OHI SIPATHIIHUHT ACOCHUW HYHamuuuiapuiaH Oupu

TaCBUP KYPUHUIIAATH OOBEKTIIAPHU YPTaHUII Ba TAHUIITA OaFUIILJIAHTaH.

AWTaiinuk Ou3ra Typiau IMIakiga Kynna €3unran €Ku KOMIbIOTepJa YM3MITaH Oup XHil
MabHOHM aHTIATyBUu OWp HeuTra TacBupinap Oepwiran OyncuH. TacBup KYpUHHUIIIATH
obbekTnap cudaruma xapdiaap, pakamiap, €paamMun Oenaruiap, reoMeTpuK Gurypanap, pacmiap,
KapTajap, UM30J1ap, Ba X.K. JJApHU Kapail MyMKuH. Mucoi cudaruna xapQiapHu KeITupamus.

busra typnu maknga xynna €3wiraH €kM KOMIbIOTEpAa Yu3uirad xapdiap Oepruiraxn
OycuH.

A AN AL AR

22k F LZ2X ¢

K, Z

MammHa épnamuna ymoy xapdiaapaan Xxap OWpHHUHT STaJOHWHHU XOCHIT KHITHII KepaK Ba
XOCHJI KWJIMHTaH 3TaJIOHJIap acoCua SIHIHM Kya€3ma xaphapHu TaHHUII Kepak.
Kynésma xapmapHUHT MyXUM XapakTepUCTHKanapu cudaThaa >KaaBajjaa
KEITUPHITAHUACK OJUHA/IH.
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DOHIU 3TaloH OOBEKTHU TOIMHMII YUYYH KaJIBalia KEITUPWITaH MabIyMOTIApHHU Xap Oup
yCTyH Oy¥inua WHFUHAMCUHU OJaMH3 Ba WUFMHIWHU Xapduap (carpiap) coHumra Oymamus.
Hartwxana stanon xaphHM XapakTepioBYH XYCYCHSTIAp MHKIOPU XOCHUT Oynamu. XOCHI
OyJnraH XyCycHUsITIIap MUKIOPH SXJIUTIAHAIH.

L

xap¢iapy ydyH amaira OIIMpaMu3 Ba 3TAJOH  Xap(iaapHU XapaKTepioBUM XyCyCHUSATIap/aH
TAIlIKUJ TONTraH YpraryBud TaHJIOBHM XOCHJ Kuiamu3. Hazopar TaHnoBna OepwiraH SHTU

JK xapduapu y4yH IOKOpMJIa KEJITUPWITaH TMpoIeaypaHu Oapua B yenvs

xap(rapHu TaHUII Y9yH YHUHT XYCYCUSTJIApH KaJBajiia KeNTUPUITAHUICK TOMHIAAN Ba STHTU
xap¢aap ydyH XOCHJI KMJIMHIaH XyCYCHSATIAp 3TAJOH Xap(IapHUHT MOC XyCycUsTIapu OuilaH
COMMIITUPWIAAU Ba Kalcu Xapdpra yxmamiaurd axHukiaaHaad. ColumTHpuil KouJanapu
cudaTuaa YM3UKIU Konnaaad poigananmnand. YU3MKIN COTUILTUPUIL Kouaa cudaTuaa

1, aeap d (S.)=d (S,
55,5 [} C6)=0.6)
0, akc xonoa

(oitnananunamu. By epna S; 6a S, nap Taceup xypurmmnaru oovextaap, d, (S;) ea d (S )

map S; 6a S; 06BEKTIAPHUAT GENTHIAP TH3UMH.

Hactypuil TabMuHOTIaH (oiananuil TapTHON Kyduaarnya:
1/8 skpaH oiHavacura siHTM KUpUTHIAETraH xapd umsminanu. Macanan A xap¢uHuHr 8
XWI TYpJIM HIaKigard Kuépacu yu3niaam
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XOCHII OYamu
. “A" belgisi etaloni yasalmogqda E] i Qo’lyozma begilarni tanish dasturi [

% Natija g Analiz
| Etalanlar
Tozalash
Etalonlar bazasida 14 ta etalon mavijud

Tamku oifHamxa Maiijonyara sHTu A Xaphu 4u3uiaam.

[ Analiz TyrMayacuHu Oocuml Owinan A xaphuHUHr Kaiicu Xxapgra
YXUIAIUIATY XaKMIaTd MabIyMOT YMKA/IH.
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j}) Kiritilgan belgi "&" ga o'xshaydi

Hactypuii BocuTa Kyiaa €3uiran €Kd 4M3WITaH TAaCBUP KYpPUHUIIIArH OOBEKTIapHU

CKaHep OpKaJM KOMITBIOTEpPra KUPUTHILTra Ba OEBOCUTA KOMITIOTEPAA TACBUPJIAPHU E3UINTra Ba
YU3UIITa KUPUTHUILTA MYJDKaUIaHTaH. [ 3]
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WEB 2.0 TEXNOLOGIYALARI IMKONIYATLARI

T.1. Badalhodjayev- 10°M kafedrasi o qituvchisi.
Andijon davlat universiteti

Ushbu maqolada Web 2.0 texnologiyasi kontseptsiyasi, imkoniyatlari va
ta'limda go’llash samaradorligi taxlil gilingan.

Kalit so zlar: Web 2.0, Vikipediya, LiveJournal, RSS, mobil ta'lim.

B cmampve AHAIUSUPYIONICA KOHYENYUs, 603MOIICHOCMU U Bd)(])BKWlMGHOCWlb
mexnonocuu \Web 2.0 ¢ ob6pazosanuu.

Knrwuesvie cnoea: Web 2.0, Vikipediya, LiveJournal, RSS, mob6urvnoe
obpaszosanue.

The article analyzes the concept, capabilities and effectiveness of Web 2.0
technology in education.

Keywords: Web 2.0, Vikipediya, LiveJournal, RSS, mobile education.

Oliy ta'lim oldiga jahon bozorining o'zgargan sharoitida samarali ishlay
oladigan professional kadrlar tayyorlash kabi yangi magsadlar qgo'yilmoqda.
Bugungi oliy ta'lim bir gator xususiyatlari bilan ajralib turadi va ta'lim mazmuni va
mohiyatida ma'lum o'zgarishlarni talab giladi. O'zgarishlarni tezlatuvchi asosiy
omil - bu tez sur'atlar bilan o'sib borayotgan axborot ogimidir.

Axborot texnologiyalari odamlarning bevosita alogasini o rnini bosmaydi -
ular shunchaki muayyan muammolarni hal qilish va shu bilan kontseptual
g'oyalarga e'tiborni jamlash imkoniyatini yaratadilar. Bunday texnologiyalardan

foydalanish keng imkoniyatlarga ega. Shunday qilib, talabalar o'quv dasturlarini
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oldindan ko'rishlari, kurslarning mazmuni bilan tanishishlari mumkin. Shu tufayli
o'gituvchi bilan mulogot ancha mazmunli bo'lishi mumkin. Boshga tomondan,
talabalar ma'ruzalarni oldindan tinglashlari, masalan, Internetdan foydalanib,
kerakli materiallarni o'rganishlari, so'ngra oldindan tayyorlanib, ma'ruzaga
kelishlari  mumkin: fikr almashish, turli mavzularda bahslashish orgali
samaradorlikni oshirish nuqtai nazaridan .

Web 2.0 kontseptsiyasi Internetni rivojlantirishning asosiy g'oyalaridan biriga
aylandi. Web 2.0 atamasi nisbatan uzoq vaqgtdan beri ishlatilgan, ammo zamonaviy
ma'noda Web 2.0 konferentsiyasida paydo bo'lgan.

Barcha ijtimoiy xizmatlar to'plami odatda Web 2.0 texnologiyalari deb
ataladi. Qoida tarigasida, bunday xizmatlardagi nashriyot tizimi juda gattiq va
ma'lum bir kontent turi uchun optimallashtirilgan: gisqa yozuvlar, fotosuratlar,
ovozli yoki video yozuvlar wuchun. Birog, ushbu soddalashtirish ushbu
xizmatlardan dasturlash bilimisiz yoki HTML hujjatlarni yozish qobiliyatisiz
foydalanish imkonini beradi. Natijada, ushbu xizmatlardan nafagat IT
mutaxassislari oddiy foydalanuvchilar ham foydalanishi mumkin, bu ularning
auditoriyasining sezilarli darajada kengayishiga sabab bo'ldi.

Foydalanuvchi qaerdaligini va unga ma'lumotni ganday qilib yaxshiroq
etkazib berishni aniglashga imkon beruvchi xizmatlaridan faol foydalanish.
Bunday xizmatlar deyarli real vaqt rejimida dialoglar o'tkazishga imkon beradi, bu
foydalanuvchilar o'rtasida aloga intensivligini sezilarli darajada oshiradi.

Ta'limda Web 2.0 texnologiyalari Internet orgali o gitishga imkon beradi.
Ma'lumotlarni  Vikipediya kabi ensiklopediya saytida, fotosuratlardagi
illyustratsion materiallarda, YouTube kabi saytlarda olingan video va audio
darslarda, LiveJournal kabi blog saytlarida foydalanish mumkin.

O'gituvchiga bir nechta talabalar bilan real vaqt rejimida tezkor xabar
almashish yoki tarmoq kundaliklari orgali topshiriglar berish orgali mulogot gilish
imkoniyatini  beradi. Ijtimoly Xxizmatlar qatorida sizning darslaringizni
rejalashtirishni tashkil gilishga imkon beruvchi tagvimlar ham mavjud. Umuman
olganda, Web 2.0 formatida o'gitishni boshlashdan oldin o'gituvchi turli xil
xizmatlar bo'yicha barcha kerakli ma'lumotlarni to'plashi va ularni o'zaro tarmog
bilan bog'lashi kerak. Yuqorida aytib o'tilganidek, ushbu xizmatlarni
sinxronlashtirish talab gilinadi. Shu bilan birga, bir xil funktsiyalarga ega bo'lgan
masofaviy ta'limning ixtisoslashtirilgan tizimlari mavjud. Birog, bunday
tizimlardan foydalanish juda giyin va o'gituvchilardan ma'lum malakalarni talab
giladi. Ayni paytda, Web 2.0 xizmatlari past malakali foydalanuvchilar uchun
optimallashtirilgan.
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Maxsus interfeyslarning keng qo'llanilishi tanish dasturlarning brauzer orqali
ishlay boshlashiga olib keladi. Bu shuni anglatadiki, har bir kishi fagat web-
ilovalar bilan ishlaydi - onlayn matn muharriri, elektron jadval protsessori,
organayzer, xatcho'plarni saglash xizmati, fayllarni saglash vositalari, musiga
tinglash. Buning natijasida foydalanuvchining erkin harakati ta'minlanadi - tarmoq
bilan oddiy kompyuterda bo'lgani kabi ishlashingiz mumkin bo'ladi. Bunday
holda, barcha ilovalar brauzer orgali ishlaydi va foydalanuvchiga fagat operatsion
tizim, brauzerning o'zi va Internetga kirish kerak bo'ladi.

Kontent yaratuvchisi va uning iste'molchisining avvalgi rollarini gayta
tagsimlanadi. Web 2.0dagi vazifalarning bunday ajratilishi asta-sekin yo'q bo'lib
ketmogda va kontent iste'molchilari, ya'ni Internet foydalanuvchilari asta-sekin uni
yaratish jarayonining to'lagonli ishtirokchilariga aylanishmoqda.

Ta'limda Web 2.0 birinchi navbatda o'quv vositalariga brauzer orqgali Kkirish
bilan bog'lig. Bunga go'shimcha ravishda, Web 2.0 printsipini amalga oshiradigan
yana bir gator qo'shimcha vositalar paydo bo'lmogda - bu RSS va mobil ta'limni
go'llash. Mobil shaklidagi kurslar talabaga nafagat kompyuterda, balki har ganday
bo'sh vaqtda, hatto uydan tashgarida ham ma'ruzalar tinglash imkoniyatini beradi.

Xulosa qilib aytganda, Web 2.0 kontseptsiyasi ta'limda quyidagi
funktsiyalarni nazarda tutadi: RSS yangiliklarga obuna bo'lish, mobil ko'rinishidagi
onlayn ma'ruzalar, hamkorlikdagi loyihalar yaratish uchun wiki muhiti,
o'qituvchilar bloglaridan foydalanish va talabalar muayyan kurslarni o'rganishida
ta'lim mazmunini shakllantirish.

Adabiyot
1. Twum O’Peitnu. Yto Takoe Beb6 2.0. www. computerra.ru
2. Hukomnaii Kapes. Web 2.0 - peposmrorus nnu dape. www.infoman.ru

FLASH DASTURIDA ELEKTRON DARSLIK YARATISH
IMKONIYATLARI

T.1. Badalhodjayev, 10°M kafedrasi o gituvchisi.
Andijon davlat universiteti

Ushbu magolada elektron darslik yaratishda FLASH texnologiyasi
kontseptsiyasi, imkoniyatlari va ta'limda qo llash samaradorligi taxlil gilingan.

Kalit so"zlar: Macromedia Flash, HTML, Jaava, CSS, PHP.

B cmamwve AHATUSUPYIONICA KOHYENYUA, 603MOIICHOCMU U 3¢¢€Kmu6HOCWlb
mexnono2uu FLASH npu co30anuu 31eKmpoHHbIX YUeOHUKOSB.

Knrwueewie cnosea: Macromedia Flash, HTML, Java, CSS, PHP.
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The article analyzes the concept, capabilities and effectiveness of FLASH
technology in the creation of electronic textbooks.
Keywords: Macromedia Flash, HTML, Java, CSS, PHP.

Ta'lim muassasalarining o'quv jarayonida kompyuterlardan foydalanishga
katta e'tibor beriladi. Har bir kishi ma'lumotni o'ziga xos tarzda qgabul giladi,
ammo, shubhasiz, vizual ma'lumot qulog tomonidan gabul gilingan ma'lumotdan
yaxshirogq gabul gilinadi. Elektron darsliklardan foydalangan holda, o'quvchilar
tashqi motivatsion omillardan gat'i nazar, o'quv jarayonidan samarali ta'lim
oladilar.

Ta'limning faol, samarali usulini rivojlantirish orgali har bir talabaning ijodiy
qobiliyatlarini ochib berish va undan foydalanish sifatini yuqori darajaga oshirish
mumkin. Elektron darsliklardan nafagat ma'lumot sifatida, balki yangi bilim
manbalarini izlash usuli sifatida ham foydalanish mumkin.

Elektron darsliklarni yaratish uchun bir necha turdagi texnologiyalar
go'llaniladi: HTML texnologiyasi, JAVA texnologiyasi, CGI texnologiyasi, SSI
texnologiyasi, CSS texnologiyasi, PHP texnologiyasi, ASP texnologiyasi,
VBScript texnologiyasi, Macromedia Flash texnologiyasi, DHTML texnologiyasi,
XHTML va XML texnologiyalari.

Biz Macromedia Flash texnologiyasi hagida batafsil to'xtalamiz, chunki u
interaktivlikni qo'llab-quvvatlaydigan vektorli grafikalar asosida animatsion
loyihalarni yaratish uchun samarali hamda ishlatish uchun qulay vosita
hisoblanadi. Flash - bu rassomlar va dizaynerlar uchun veb-loyihalarini animatsiya
va ovoz bilan to'ldirish uchun ideal vositadir[1].

Maxsus dasturlash tili bo’lgan Action Script Javaga biroz o'xshash, ammo
o'rganish osonroq bo'lgan texnologiyaga kiritilgan. Ushbu tilda yozilgan dastur
modullari appletlar sifatida import qilinadi va kerakli animatsiya doirasiga
Kiritiladi, bu yerda tasvir dinamik o'zgarishi kerak bo"ladi.[2]

Elektron darsliklarning yaratuvchisi darslikga kiritilgan Kkliplarni mustaqil
ravishda boshgarishi mumkin, buning uchun u o'rnatilgan muharrir yordamida
Kichik dastur yozishi mumkin. Flashda ishlash uchun yaxshi dasturchi bo'lImasa
ham JavaScript, Java yoki HTMLdan foydalanmasdan veb-saytlarni yaratishingiz
mumkin.

Flash texnologiyasi elektron darsliklarda ishlatilishi mumkin bo'lgan turli xil
animatsiya ob'ektlarini yaratishga imkon beradi, bunday animatsiyalarning afzalligi
sichgoncha harakatiga javob berish qobiliyatidir. Shuningdek, siz o'rganilgan
materialni yaxshiroq o'zlashtirishga yoki talabani o'rganilgan mavzular bo'yicha
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tekshirishga yordam beradigan turli xil mini-o'yinlar, musiqa, dublyajli multfilm
kliplari va boshqga dasturlarni go'shishingiz mumkin.

Macromedia Flashning dizayn sohasida ham imkoniyatlari yuqori. To'g'ridan-
to'g'ri dasturda ishlab chigilishi yoki ko'chirilishi mumkin bo'lgan barcha grafik
elementlar mutlago elektron darslikning har ganday gismiga joylashtirilishi
mumkin, shuningdek elementlarni bir-birining ustiga go'yishingiz mumkin. Talaba
0'z ma'lumotlarini kiritishi mumkin bo'lgan maxsus shakllarni yaratishingiz
mumkin, masalan, savollarga javoblar.

Flash texnologiyasining boshga barcha mavjud veb-texnologiyalardan asosiy
farglaridan biri shundaki, siz nafagat raster, balki vektorli grafikalar bilan ham
ishlashingiz mumkin; ular matematik tenglamalar yoki vektorlar bilan aniglangan
ob'ektlar bo'lib, hajmi, shakli, rangi, chegarasi va joylashuvi to'g'risida
ma'lumotlarni 0'z ichiga oladi.

Ma'lumki, bunday vektorli grafikalar rastrli grafikalardan kam joy egallaydi.
Shuningdek, vektor grafikalarini animatsiya bilan birgalikda ishlatishga katta
ahamiyat beriladi. Flash texnologiyasi yordamida siz elektron darsliklarda
foydalaniladigan ~ fayl  hajmini  kichik  qilib, murakkab  multimedia
prezentatsiyalarini ishlab chigishingiz mumkin.

Vektorlar, rastr tasvirlar va tovush kabi elementlar odatda bir necha marta
gayta ishlatilganligi sababli, Macromedia Flash o0'zining ichki Symbol
Conversation funktsiyasi tufayli har birini yangisini yaratish o'rniga gayta
ishlatilishi mumkin bo'lgan ob'ektning bitta nusxasini yaratishga imkon beradi.
Bunday yondashuv loyiha faylining hajmini sezilarli darajada kamaytiradi.[1]

Elektron darsliklar yaratishda Macromedia Flashdan foydalanishning yana bir
afzalligi - bu matndan foydalanish usulidir. U bitmap sifatida emas, balki matn
sifatida import gilinadi, ya'ni har bir belgi bitta bayt ma'lumot bilan kodlanadi, bu
o'quvchilar uchun ma'lumotni tahrirlash va nusxalash uchun juda qulaydir.

Flashning tez yuklanadigan elektron kitob sahifalarini yaratish gobiliyatining
asosiy omili ma’lumotlarni ogim rejimida uzatilishidir. Bu shuni anglatadiki, endi
siz butun ob'ekt yuklanguncha kutishingizga hojat yo'q, ma'lumotni asta-sekin
gabul qgilib ko'rishingiz va o'rganishingiz mumkin.

Xulosa qilib aytganda, elektron darsliklarni yaratishda Macromedia Flash
texnologiyasidan foydalanish nafagat dasturchining ishini engillashtiradi, balki
bunday manbalar yordamida o'quvchilarning ishini yanada gizigarli va mazmunli
giladi. Shuning uchun ushbu texnologiya muhandislik ta'limi sohasida elektron
ta'lim resurslarini yaratish sohasida etakchi o'rinlardan birini egallaydi.
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BAXOJIM XUCOBJIAIII YCYJIM ACOCUJA OBBEKTJIAPHHN
TAHUILIJA TAJAB OTUWJIT'AH NTIHOHYJINJIMKHU TABMUHJIOBYHA
BEJITUJIAP TUBUMHWHU XOCHJI KWJINII

K.A.bekmyponos, nouenrt, M.III. AXpopoB, MarucCTpaHT.
TATY Camapkana ¢puiamnaau

Annomayun. Maxonaoa daxonu xucobaaut memoou acocuoa 0ObeKmiapHu
manab K,’LUZMHCIOMZCZH UWMOHYIUAUK ACOCUOA MAHUO ONUUUHUHS XYCycuAaniapuHu
curmes Kujiui dacmypuﬁ MABMUHOMUHU ULUILAO HuKuuiea kapamujican.

Annomayus. B cmamve npeonodcenvl ancopumm U - HNPOSPAMMHOE
obecneuenue cummesa Ccucmembvl NPU3HAKOE, 0680718'11466”0%;1/16 mpe6yeMyi0
HAOEIHCHOCMb PACnO3HABAHUA 00bEKmMo8 Ha OCHOBE MemoOad 6bIYUCTEHUS OYEHOK.

Abstract. The article proposes an algorithm and software for the synthesis of
a system of features that provide the required reliability of object recognition
based on the method for calculating estimates.

Kanum cyznap: mumcon, oovexkm, beneu, 3mailon mauuos, cungiap, baxoau
xucobaawt, benreunap musumu, Memoo.

Knroueevie cnoesa: CUMEBO, 06’b€7<'m, NPU3HAKU, IMAJIOHHAA 6bl60pKa,
Kjaccwol, 6bl4UCTIEHUA OUYEHOK, Memoo.

Key words: symbol, object, attributes, binary symbol, reference sample,
classes, calculation of estimates, method.

busra sTanon o0bekTIIapHUHT M_ < G KYpUHHILIATH 0ab3u Oup TyIuiamiaapu

Oepwiran Ba Oy Tymiam ITta y3apo kecummaiiauran Ki,Ko,..,K, cundmaapra
OoynmuaTrad. MimHuHT Makcaay 6axoau XUco0alll aropuTMH acocua 00 bEKTIapHH
TAHUIIJIA TajJad ATWITaH HWINOHWIMJIMKHA TAabMUHJIOBYM OCNTWiIap THU3HMMHHU
XOCHJI KuJumaaHn wuoopar. baxoHu xwucoOmamn airopuTMH OJTHUTA acOCUi
0ockuugad noopar [1].

Ymly anropuT™M HaTWKacua XOCWJ OViaauraH Xajdl KHIyBYM (PYHKIUSHU

OJIMII y4YyH Ci +Cf +..+C)=2" rta omepaumsu Kkypu® uUMKMII Tanab

sTuiaau. by skapa€H n HUHT KUHMAaTH KaTTa Oyiranjaa Kymiad onepanysyiapHUuHT
Oaxxapunuiuura onaud kenaau. by amroputMaan camapanu doiganaHuil y4yH
Bannuk-UepBoHneHnkuc Teopemacuian oinananamus. by Teopema
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dbopmyna ounan Oepunaau. by epna: ¢ —siHIM 00BEKTIIApHUA TaHUIIIA KAJTMHATUTAH
xatomuk. N — MyMKUH OYnraH Xajl KWIyBYM (QYHKUMsUIAD COHH. 7n—TaHyBYU
CHUCTEMaHWHI WINOHWIWMTH. | — YpratyBum TaHJIOBAAard OOBEKTJIAp COHH.
baxoau xucobmain aaropuTMuIa MyMKHAH OVIraH Xaji KHWIyBUd (PYHKIIUSUIAp COHU

N=2"C"™ (n>n,) (2)

O0axonananu. byHma: n — Oomuianfud OeNrWiap COHU;, Np —n Ta OOIUIAHFUY
OeNrual XOCuJ KUJIMHUIITM MYMKHAH OYJIraH calMOKJIM Oenruiiap coHu. (2) uu (1)
naru N HUHT YpHUTA KYSIMU3.

INN=In2% +InC "™

n

C =< —— nan ¢oiigananu6 (1) Hu Kylingaruya €3amus:
d—-Innp
Yo o (3)

by dopmynana €=0.1, 77=0.95, | =100, n=50 xuiimatiaapau 6epud
KyWHIaT! )KaJIBATHU XOCHJI KHJIAMU3.
€=0.1; 17=0.95; n=50; | =100;
No=3
Arap 17=0.95, | =100, n=50, no=1, 2, 3, 4, 5 xuiimatiapuau 6epud (3) nan

€ HM TOTICAaK, y XO0J1/1a
n,Inn+1In
=0 | n 4)
TONIAMU3 Ba KyWHJIaru sKaJIBATHH XOCHJT KHJIAMH3
1 =0.95, | =100, n=50.
No 1 2 3 4 5
e 004 | 007| 012 015 | 0,19
Arap 17=0.95, n=50, no=1, 2, 3, 4,5, &=0.1 kuitmatnapau 6epu6 (3)
nan | HE ToOTICAK, Y X0JI1a

_ngInn+Ingp
- &
TOIIaMH3 Ba Kyfmz[am KaaBaJIHU XOCHJI KHMJIAMH3
17=0.95, n=50, no=1,2,3,4,5, ¢=0.1
No 1 2 3 4 5
L 39 78 117 156 195

| ()
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TA’LIM MUASSASALARIDA ELEKTRON O’QUV
ADABIYOTLARIDAN FOYDALANISHNING MAQSADI

Djurayeva Feruzaxon Abdumuxtarovna.
Andijon davlat universiteti Ta’limda axborot texnologiyalari
mutaxassisligi 1-kurs magistranti

Annotatsiya
Oliy ta'lim sohasida elektron darsliklarni qgabul qilishga o'tish ko'plab
afzalliklarga olib keladi. Birog, istamaslik talabalar va noshirlar tomonidan gayd
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etilgan bo'lib, bu o'zgarishni tezroq amalga oshirishga to'sqinlik gilmoqda. Qaror
gabul qgiluvchilar (masalan Ta'lim vazirligi va universitetlar ma'muriyati) eng
yaxshi strategiyani rejalashtirishi va amalga oshirishi uchun haqgiqiy so'rov
ma'lumotlariga tayanishi lozim.
Annotation
The transition to tse adoption of e-lessons in higher education hos many
superiorisres. However, reluctance hos been noted by students and publishers,
which is hampering the pace of change. Decisron wokers (e.g. the Ministry of
Education and university administrations) should rely on real survey data to plan
and implement the best strategy.
AHHOTaLUS
B cdepa Bbicmiero oOpaszaBaHus TMEpEXO]l K MPUHATHIO 3JIEKTPOHHBIX
y‘le6HI/IKOB JaCT MHOI'O IpCUuMyHIcCTB. Ho uexenanue HCXOOUT OT CTYACHTOB H
HanaTeneﬁ, U4TO IPCIATCTBYCT CKopeﬁmeMy BHCAPCHUIO JOTHUX W3MCHEHUM.
[IpunuMmaromue pemieHue (Hanpumep, MuUHUCTEPCCTBO  0O0pa3oBaHusA U
PYKOBOJICTBO YHUBEPCUTETOB) IS TUIAHUPOBAHUS W TPUMEHEHUS JIydIlen
CTpAaTCTUU OOJIZKHBI OITMPATHCA Ha IOAJIMHHHUC MAaTCPpHUAJIbl OITpOocCa.
Kalit so’zlar: oliy ma'lumot, elektron darsliklar, noshirlar.

Kirish

Ragamli nashriyotning paydo bo'lishi Carreiro (2010) tomonidan muhokama
gilingan va Emerald Publisher (2012) tomonidan tahlil gilingan an‘anaviy
nashriyot dunyosini o'zgartirmoqgda. lkkala sohada ham, elektron kitoblarni
o'gishda, shuningdek elektron kitoblarni saqlash texnikasi va standartlarida
(masalan, yangi E-PUB 3 standarti)! so'nggi texnologik yutuglar bosma nashrdan
elektron o'quv go'llanmalariga (elektron darsliklarga) o'tish uchun katalizator bo'lib
xizmat gilmoqda. ). Sanoat nuqgtai nazaridan iste'molchilarning iPad yoki Amazon's
Kindle kabi elektron mahsulotlari keng targalgan elektron kitoblar bozori sog'lom
ragobat va innovatsiyalar uchun joy taklif qgiladigan darajada, imkoniyatlar
dunyosini ochadigan darajada. Elektron kitobni gabul gilishga o'tish butun dunyo
bo'ylab asta-sekin amalga oshirilayotganda, bu Kitoblarni yaratish, boshqgarish,
targatish va iste'mol gilish sohasida keskin o'zgarishlarga olib keladigan o'zgarishni
anglatadi. Nashriyotchilar va o'quvchilar shakllanayotgan yangi landshaftga,
ularning har biri 0'z manfaatlariga mos ravishda moslashmoqda.

Elektron kitobni gabul gilishga o'tishdan oldin, “elektron darslik™ atamasini
aniglash kerak. Bosib chiqgarilgan darsliklar 0'z-o'zidan aniglangan bo'lsa-da,
batafsilrog ma'lumot berish kerak emas, elektron darslik ta'rifi zarur. Ushbu
so'rovnoma doirasida elektron darslik portativ qurilmada, masalan, noutbukda,

L "Elektron zarba: Elektron”, Strategik yo'nalish, jild. 2012 yil 28 Ne 7, 23-26 betlar. Berg, SA,, K. Hoffmann va
Dawson, D.
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elektron kitob o'quvchida, smartfonda, planshetda yoki statsionar kompyuterda
kirish va o'gish mumkin bo'lgan ragamli materialdir.? Dastlab elektron darsliklar
fagat PDF-fayllar yoki HTML-sahifalar to'plami bo'lib, bosma darslikning ragamli
versiyasi deb nomlangan. Hozirgi kunda elektron kitoblarning qobiliyatlari
rivojlanganligi sababli, elektron darsliklar audio, video, animatsiya, simulyatsiya,
jonli eksperimentlar va boshgalar kabi interaktiv elementlarni o'z ichiga olishi
mumkin. Bundan tashqari, ular Internet tomonidan axborot tashkiloti uchun tagdim
etilgan barcha atributlarni meros qilib olishgan, masalan. havolalar, onlayn
lug'atlar va boshga manbalar bilan real vagtda o'zaro bog'lanish. Bu talabalar va
noshirlarga juda ko'p foyda keltirishi mumkin bo'lgan harakatdir. Ma'lumotlar
daftari o'quv jarayoni nugtai nazaridan o'quv jarayoniga bir gancha afzalliklarni
keltirib chigaradi, shu jumladan:

- Bosma yoki elektron shakldagi darsliklar talabalarning izohlash, tezkor ko'rib
chiqish, aqglli indekslash, xatcho'plar va hokazolarga oid talablariga javob berishi
kerak.

- Bir necha marta bosish orgali kontentga zudlik bilan Kirish, shuningdek,
kutubxona / kitob do'koniga tashrif buyurish bilan solishtirganda o'quvchilar uchun
katta afzallikdir. gog'oz nusxasini olish uchun.

- Aynigsa, o'quv jarayonidagi so'nggi yutuglar, elektron kitoblar qidirish
gobiliyatlari va boshqga afzalliklaridan tashqari, elektron kitoblar tarkibi bilan
interaktivlikni ta'minlaydi.

- Bundan tashgari, gayta ishlatish kontseptsiyasi, aynigsa akademik nashrlarda
o'quvchilarga bir xil mavzuni gamrab oladigan, ammo turli xil manbalardan,
masalan, kitoblar boblaridan, hattoki ko'milgan va potentsial interaktiv o'quv
ob'ektlaridan kelib chigadigan materiallarni birlashtirish va gayta ishlatishga imkon
beradi.

- Eng muhimi, so'nggi texnologik yutuglar elektron darsliklarga dinamik, interaktiv
tarkibni kiritish imkonini berdi, bu esa o'quv jarayoniga yordam beradi.
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nashriyot sanoatining giyofasini ganday o'zgartirmoqgda”, jild. 2012 yil, 26
Ne 4, 219-235 betlar. Grajek, S.

2 "Elektron kitoblar: ragamli qurilmalar va go'shimcha yangi texnologiyalar nashriyot sanoatining giyofasini ganday
o'zgartirmoqda", jild. 2012 yil, 26 Ne 4, 219-235 betlar. Grajek, S
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VIRTUAL REALLIKKA ASOSLANGAN TA’LIMIY RESURSLAR

M. Artikova - t.f.n. dotsent., M.R. Karjavov - magistrant,
Muhammad al-Xorazmiy nomidagi TATU

Annotatsiya. Maqgolada virtual reallikka asoslangan ta’limiy resurslarning
tasniflanishi, modellashtiruvchi pedagogik dasturiy vositalarni yaratish muammosi
funksional nazariyalarni qo‘llash va yanada takomillashtirish bilan bog ‘lig
vo nalishlari, virtual borliq to grisida ma ’lumotlar keltirilgan.

Kalit so’zlar. Virtual reallik, ta’limiy resurslar, virtual borliq.

Aunomauusn. B cmamve npedcmasiena ungopmayus o Kiaccuguxayuu
00pa3068amMenbHbIX Pecypco8 HA OCHOBe BUPMYAIbHOU peanbHOCmU, npoodieme
CO30aHUSL MOOCTbHO20 Neda202UecKo20 NPOSPAMMHO20 0becnedenst, NPUMeHeHUl
U OanbHeluuleM COBePULEHCMBOBAHUU (QYHKYUOHATLHLIX Meopull, — KOHYenyuu
BUPMYANLHOU PEeabHOCHU.

Kntoueswie cnosa. Bupmyanvnas peanvHocms, 00pasoeameinbHble pecypcul,
KOHYenyuu 8UpmyaibHoll peaibHOCU.

Jahonda hozirgi vogqelik yangidan-yangi dolzarb masalalarni va ularni
samarali hal qilish zarurati bilan bog‘liq ziddiyatlarni keltirib chiqarmoqda.
Jumladan, Internet  tizimi  bilan  bog‘liq  axborot-kommunikatsiya
texnologiyalarining keng taraqqiy etishi kuzatilayotgan bo‘lsa, ikkinchi bir
tomondan jamiyat hamda ta’lim tizimini mazkur jarayonlardan yutuqlaridan
to‘laroq foydalana olishga tayyorlash zarurati sezilmoqda.

Kompyuterlarni qo‘llashdagi yangidan-yangi imkoniyatlarni aniglash va
ularni izchillik bilan amaliyotga tatbiq etib borish — ta’lim jarayonlarini taraqqiy
ettirishning zamonaviy bosqgichidagi muhim omillaridan biri hisob-lanadi. O‘z
navbatida, kompyuter texnologiyalarining jadal taraqqiy etib borishi — ularni
ta’lim jarayonlarida keng qo‘llanishi uchun qulay shart-sharoitlarni yuzaga
keltirmoqda. Inson faoliyatining barcha jabhalari, jumladan, ta’lim tizimida
internetni jamiyatni taraqqiy ettirishning yetakchi omillaridan biri sifatida joriy
etish, bilim oluvchilarning borligni virtual vositalar asosida idrok eta olish
ko‘nikmalarini shakllantirish bilan bog‘liq masalalarning izchil hal etilishi dolzarb
muammolardan bo‘lib hisoblanadi. Aynigsa, bu borada virtual reallikka asosgan
ta’limiy resurslarni yaratish muammosi tadgigotchilarda alohida qizigish
uyg‘otmoqda.

Virtual reallik — bu sun’iy hosil gilinadigan axborot muhiti bo‘lib, u atrof-
muhitning odatiy usuldagi tasavvurini — turli texnik vositalar asosida hosil
qilinadigan axborotlar bilan almashtirishga qaratiladi. Ta’limiy maqgsadlarda virtual
reallik vositalarini ishlab chigishga qaratilgan axborotlarni vizuallashtirish
vositalarini yaratish — boshqa texnik vositalar yordamida erishib bo‘lmaydigan
pedagogik samarani berishi mumkin. «Virtualliky atamasi lotincha «virtualis»
so‘zidan olingan bo‘lib, «muayyan bir sharoitlarda sodir bo‘ladigan yoki ro‘y
berishi mumkin bo‘lgan», yoki mavjud bo‘lmagan, lekin amalga oshish ehtimoli
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mavjud bo‘lgan jarayon kabi ma’nolarni anglatadi. Ushbu atama inson
faoliyatining juda ko‘p sohalarida uchraganligi uchun ham uni ta’lim tizimiga olib
kirishga yetarlicha asoslar mavjud. Turli fanlarga oid tushunchalarni izohlashda
bunga ko‘plab misollar keltirish mumkin. Jumladan, fizika fanida fagat boshqga
zarrachalarning o‘zaro ta’sirlashish holatidagina mavjud bo‘la oladigan zarrachalar
virtual zarrachalar (virtual foton, bozon va boshqalar) deb yuritiladi. Virtual
zarrachalar tufayligina real elementar zarrachalarning o‘zaro ta’sirlashuvi yuzaga
keladi va bunda virtual zarrachalarning o‘zaro almashinuvi sodir bo‘ladi.

Virtuallik tushunchasi meteorologiya sohasida ham qo‘llaniladi. Ushbu
sohada muayyan namlikka ega bo‘lgan havo haroratining xuddi shu bosimga mos
ko‘rsatkichlaridagi quruq havo ko‘rsatkichi virtual harorat deb yuritiladi.
Psixologiyada «virtual obraz», «virtual obyekt» atamalari ishlatiladi. Masalan,
inson faoliyatining mashina bilan birlikda garalishi virtual obyekt sifatida gabul
gilinadi. Zero, bu virtual obyektning bevosita bajaradigan ishi na inson va na
mashinaning funksiyasiga xos emas, bu obyektga xos xususiyat fagatgina inson
bilan mashina birgalikda olinganida yuzaga keladi. Psixologik jihatdan virtual
borligning quyidagi o‘ziga xos xususiyatlari ajratib ko‘rsatiladi: hosil
gilinganlik, dolzarblik, avtonomlik, interaktivlik. Psixologik virtual borliq inson
psixikasining mahsuli sifatida yuzaga keladi. Virtual borlig uni yuzaga keltiruvchi
obyekt faol bo‘lgan holatdagina mavjud bo‘la oladi. Kompyuterning tasavvur
gilinadigan xotirasi — virtual xotira sifatida gabul qgilinib, u fizik jihatdan hech bir
alohida olingan xotira tashuvchisiga muvofiq kelmaydi, ya’ni, virtual xotira
kompyuter elementlarining o‘zaro funksional ta’sirlashuvi natijasi sifatida yuzaga
keladi. Shunday qilib, virtual xotirani yuzaga Kkeltiruvchi dasturiy vositalar
yordamida inson juda ulkan hajmdagi axborotlardan foydalana olish imkoniyatiga
ega bo‘ladi. Amaldagi zamonaviy kompyuterlarning barchasi maxsus java virtual
mashinasi bilan jihozlangan. Ta’limda kinolavhalar hamda turli illyustratsiyalarga
asoslangan virtual reallik elementlari ilgaridan qo‘llanilib kelingan. Kompyuter
texnikasi harakat va tovush bilan bog‘liq axborotlarni yagona majmuaga biriktira
olganligi, bilim oluvchilarga kuzatilayotgan jarayonlarga faol ta’sir ko‘rsatish
(mulogot gilish) imkoniyatlarini yaratishi bilan virtual reallikka asoslangan ta’lim
resurslarini yaratishda sifat burilishini yasadi.

Bugungi kunda virtual reallikka asoslangan ta’lim resurslarini quyidagicha
tasniflash mumkin:

* birinchi daraja — maxsus texnik vositalar (shlem-displey, maxsus qo‘lqop va
boshqalar) vositasida to‘la virtuallika erishish;

» ikkinchi daraja — uch o‘lchamli (yoki stereoskopik) monitorlar yoki proyektor
va maxsus ko‘zoynak yordamida hajmli tasvir hosil gilish;

* uchinchi daraja — kompyuterning standart monitori yoki proyeksiya vositasi
asosida virtual reallikni namoyish gilish.

O‘z navbatida, modellashtiruvchi pedagogik dasturiy vositalarni yaratish
muammosi funksional nazariyalarni qo‘llash va yanada takomillashtirish bilan
bog‘liq quyidagi yo‘nalishlarga ajratiladi:
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1) Virtual reallikni loyihalash falsafasi. Modellashtirish asosida beriladigan
axborotlarni gabul gilish va uning reallik bilan mosligiga bilim oluvchini ishontira
olish muammolari.

2) Matematik modellashtirish. Ta’limiy magsadlarda modellashtirishda matematik
modellar xususiyatlarini tadqiq gilish muammolari.

3) Axborotlarni aks ettirish nazariyasi. Real sharoitlarda ishlayotganlik taassurotini
hosil qiluvchi grafik mashinalarni boshqgarish vositalaridan foydalanib, real
tasvirlarni  qurishga garatilgan vizuallashtirish metodlarini qo‘llash va
takomillashtirish muammolari.

4) Kompyuter muhitini his qilish psixologiyasi. Axborotlarning asosiy gismini
televizor va kompyuter monitori orqali olishga ko‘nikib qolgan zamonaviy yoshlar
fikrlashidagi o‘ziga xoslikni e’tiborga olish muammolari.

5) Virtual reallik ekologiyasi. Virtual reallik bilan o‘zaro ta’sirlashuvning
individual tracktoriyasini tanlash muammolari.

6) Didaktikaning asosiy tamoyillari. Modellashtiruvchi dasturiy vositalarni ishlab
chigishda ta’lim amaliyoti tajribalari asosida shakllangan, o‘zida o‘quv jarayoni
gonuniyatlarini aks ettiruvchi didaktik tamoyillar asos sifatida gabul gilinishi
lozim. Real va modellashtiriluvchi shakllarda beriladigan bilimlarning o‘zaro
magbul nisbatini belgilashning didaktik va metodik muammolari ham alohida
tadqiqot yo‘nalishi hisoblanadi.

Bugungi  kunda  «virtual borligp  tushunchasining  kompyuterli
modellashtirishga nisbatan qo‘llanilishi eng ommalashgan ko‘rinishga ega. Bu
sharoitda inson virtual amaliyotni yuzaga chiqarishda sun’iy uch o‘lchamli yoki
sensor muhiti bilan o‘zaro ta’sirlashadi. Buning uchun u mulogot uskunalari
sifatida virtual shlem, maxsus qo‘lqop yoki yaxlit kiyiladigan kostyumdan
foydalanadi. Mazkur jihozlar yordamida inson mashina tomonidan
generatsiyalanuvchi muhitga tushib, unda turli yo‘nalishlarda harakatlanish,
obyektlarni boshgarish kabi muayyan harakatlarni bajaradi hamda virtual vogealar
ta’sirida har xil hissiyotlarni boshidan o‘tkazadi. Virtual borliq inson faoliyatining
tibbiyot,  biotexnologiya, loyihalash ishlari, marketing, san’atshunoslik,
ergonomika, ko‘ngilochar industriya singari ko‘plab sohalariga bevosita
alogadordir. Virtual borliq yaratish texnologiyasidan real va virtual jarayonlarni
modellashtirishga katta ehtiyoj mavjud bo‘lgan kompyuter o‘yinlari, kosmik
trenajyorlar, ko‘rgazma-savdo namoyishlarida samarali foydalanilmoqda.

Yuqorida sanab o‘tilgan misollar «virtual ta’lim» tushunchasiga oydinlik
kiritish hamda uning virtuallik sifatlarini belgilash imkonini beradi. Virtual
jarayonlarning bosh sababchisi — real mavjud obyektlarning o°zaro
hamjihatlikdagi harakati hisoblanadi. O°‘qituvchi bilan o‘quvchining ta’lim
jarayonidagi o‘zaro hamjihatlikka asoslangan faoliyati virtual holatni yuzaga
keltiradi. Real subyekt (o‘qituvchi-o‘quvchi)larning virtual holatdagi ichki
o‘zgarishlari ta’lim jarayoni va sifati bilan tasiflanadi.

Virtual jarayonlarning asosiy belgilariga: o‘zaro hamjihatlikdagi subyektlar
uchun virtual jarayonlar mavhumlik darajasining kuchliligi; har bir ishtirokchi
uchun hamjihatlikning o‘ziga xosligi; fagat hamjihatlik jarayonidagina
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mavjudlikning amal qilinishi kabilarni Kkiritish mumkin. Virtual jarayon muhim
virtual obyektlarning o°ziga xos hamjihatligi ta’sirida muayyan virtual
makondagina ro‘y beradi.

TUBBUET XOIUMJAPUHUHT MAJTAKACUHH OLIUPUIIIT A
MVYJIXKAJUIAHTAH AXBOPOT TU3UMUJIA ITAPTHOMA
TYJOBJAPUHU MOHUTOPUHI KWIHII, CEPTU®PUKATIIAPHUA
IMAKJJAHTUPAIITHUHT ®OMJAJTAHYBYU UHTEPOEVCJIAPHU

Jlatugos ®Pepy3s MaxaMMaIsKOH YFIM — MATUCTPAHT,
Maxmanos Opu¢g Kyaparosuu - “MyabTumMeaua TeXHOJIOrusjiapu”
Kadeapacu JI0LEHTH,

TomkeHT aX00POT TEXHOJIOTMAJIAPH YHHBEPCHUTETH

Ymby wumpa TUOOMET  XOAMMIIADMHUHT  MajaKaCMHU  OIIHUPHIITA
MYJDKaJUTaHTaH ax00poT THU3UMUJATH XYKIMK XHCOOMIAru IHKIUIAp Y4yH
pyixaTaaH YTraH THUHTJOBYWJIAPHUHT IIAPTHOMA TYJIOBJIAPM MOHUTOPHUHTHUHU
IOpUTUII ~ Macajlajlapy  XamJa THHIJIOBUMJIapra cepTU(dUKAT  OEpUILHHHT
doitnananyBun MHTEPPENCIAPUHUHT TaBCU(DU EPUTHIITAH.

B nanHoll paboTre omucaHbl BOMPOCHl MOHUTOPUHIA KOHTPAKTHBIX OILIAT
3aperuCTPUPOBAHHBIX CIyIIATENIeH IS IIBIKJIOB Xo03pacuéra B WH(OPMAITMOHHON
CUCTEMEC M IIOBBILICHMUA KBaJII/ICI)I/IKaHHI/I MCIUIOHWHCKOIO IICPpCOHAJIA, a TAaAKIKC
OIMHMCAHKE TOJIH30BATEIHLCKUX UHTEPPEHCOB I cepTU(hUKAINY CITyIIaTeeH.

This paper describes the issues of monitoring the contract payments of
registered students for self-financing cycles in the information system and
advanced training of medical personnel, as well as a description of user interfaces
for certification of students.

Kanur cy3nap: ax6opot th3umu, poiigananyBun uHTepdeiic, MOHUTOPHHT,
cepTuduKar, MajgaKa OMUPHIIL.

KimtoueBsie  cnoBa: uMH(pOpMalMOHHAs  CUCTEMA,  IOJH30BATEIHCKHMA
uHTepdeic, MOHUTOPUHT, CepTU(UKAT, TTOBBITIICHUS KBATU(DUKAIIUN.

Keywords: information system, user interface, monitoring, certificate,
advanced training.

3amMoHaBUM axOOPOT TEXHOJIOTHSIIAPUHU aMAIMETTA KOPUH KWIUII OpKaJIn
UXTUEPUNA COXAHM ABTOMATJIALITUPUIL Ba UII (HAONHMSATHHU ONTUMAIIIAIITUPUII
JKapaéHjlapyu JKaJad Tap3lia PpUBOXKIAHUO OopMoKma. AMHUKCa, THOOHET
Myaccacajapd XOJUMJIAPMHM KaWTa Tau€piaml Ba MaJlAKaCHHU  OLIHMPHII
xapaéHiapura ax00poT TU3UMIIAPUHU KOPHUM KUKl THOOMET coxacuaari Majaka
OLLIMPUII >Kapa€HJIapUHU aBTOMATIAIITHpUIITa 01u0 Kenaau [1].
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Ninab uukunran THOOMET XOAMMITADUHUHT MaJIaKaCHH OIIMPHUII aXO0pOT
TU3UMHUJA [IAPTHOMA TYJIOBJIApW MOHUTOPUHIMHM IOPUTHUII Macajlajapyd XamJa
TUHIJIOBUMJIApra CcepTU(PHUKAT OepHUILHUHT (oiinanaHyBuUd HHTEp(EHCIapUHUHT
KYpUO YMKaMu3.

Tuzumuunr “Shartnoma to‘lovlari” MeHIOCH OpKaJd THHIJIOBYMIAPHUHT
[IAPTHOMA TYJIOBUHU TYJIHK TyJaraHjiurd, Kap3JOpJIUrd XaKuaa MabIyMOT OJIUII
Ba KylIMM4Ya TYJIOBHH KUPHUTHILI aMauiapu Oakapuiaau. byHna smmin panrgaru
KaropJa IIapTHOMAa TYJIOBH TYJIUK TYyJAaHTAHJIUTWHU, KU3WI paHrIard Karopia
[IAPTHOMA TYJIOBM TYJIUK TyJaHMaraHjurMHU Ba KYK paHIJard KaTopaa dca
TUHTJIOBUMJIAPHUHT IIAPTHOMA TYJIOBU OPTHKYA TYJIaHTaHIUTUHU Omigupanu (1-
pacMra Kapasr).

o'quv
# yili Shartnoma raqami 1 To'langan summa To'langan sanasi Sikl nomi
1 2020- 3465 (01.04.2021, JKuCMONWiA Wwaxcniap yyH) => Ollanazarov Ro'ziboy Normamatorvich / 2021-04-02 2.5.16 Nur tashxisini taniangan savollari (01.04.2021-28.04.2021, UMO ,144) rd
2021 i
2 2020~ 3464 (01.04.2021, YKUCMOHWI! WaXcnap yuyH) => Abbasova Fatma Anvar-Gizi [ 1121500 JX 1121500 ] 2021-04-02 2.7.20.Kiinik audiologiya (surdologiya) (01.04.2021-14.04.2021, MMO .72} rd
2021 i)
3 2020- 3461 (01.04.2021, YKMCMOHMIt Wwaxcnap yuyH) => Sultanova Nasiba Abdujapparovna A 2243000 ) 2021-04-02 2.7.19.Otorinolaringologiya (01.04.2021-28.04.2021, UMO ,144) e
2021 ]
4 2020- 3460 (01.04.2021, XXucmomwit waxcnap ysyH) => Arfikova Jamila Adilovna / 2021-04-02 2.6.16 Oftalmologiyada zamonaviy davolash usullari (01.04.2021-26.04 2021, rd
2021 MMO ,144) m
5 2020~ 3459 (01.04.2021. YKUCMOHWI! Wwaxcnap yuyH) => Xodjimetova Kamola Toxirovna I 2243000 2021-04-02 2.13.47 Paredont kasalliklari. Ulami Kompleks davolash (01.04.2021-28.04 2021, ./
2021 MMO ,144) m
6 2020- 3454 (01.04.2021, Kucmomnit waxcnap yuyH) => Kadirov Rustam Rixsibayevich / 2021-04-01 2.2.18-Umumiy xirurgiya (01.04.2021-28.04.2021, UMO ,144) i
2021 ]
7 2020- 100320 (28,09 2020, KuckonwiA Wwaxcnap yyH) => Cannos Marcypbiek ManammHosi / 2020-09-29 1.13.02. Y301 & ambynaropHbix ycroswax (Ixtisos) rd
2021 [}
8 2020~ 1000/20 (28.09.2020, KHCMCHNT WAXCRap Y4yH) => Pagukosa Hny@apxoH / 2020-09-25 1.13.02. Y3/l B amMOYNaTOPHEIX YCNIOBHAX (IXtiS0S) rd
2021 CaHKapxoH Kian m
9 2020-  990/20 (21.09.2020, KucmoHmit waxcnap yuyH) => CanofiauHos ASUMAMH LLiapuauH / 2020-09-24 1.21.Yponorwa (Ixtisos) ‘<
2021 Vi ]
10 2020- 989420 (21.09.2020, KUCMOHMI WAXCNAD YyH) => SPMATOBA KUPMH3 KOBHNoBHA [ 17570000 1] 2020-09-24 1.13.02. Y3/l B aMGYNATOPHBIX YENOBHAX (IXiSOS) rd
2021 [l
1 2020- 989/20 (21.09.2020, JKMCMOHMIN WAXCTTAP Y4yH) => 3pMaTesa Kupmma Koounoska [ 17570000 1] 2020-09-24 1.13.02. Y3/l B aMOYNATOPHBIX YCMIOBHAX (IXtiSOS) rd
2021 ]
12 2020~ 988/20 (21.09 2020, KMCMORMIA Waxcriap yHyH) == TypcyHosa Pabio ToinposHa / 2020-09-24 1.13.02. Y31 & amOynaTopHbix ycnosnsx (Ixtisos) 4
2021 i

1-pacwm. lllapTHOMA TYTOBM XOJATHHU HA30PAT KWJIHII caxudacu

Kymumuya TynoBHu kuputum sca “‘Shartnoma to‘lovi” MeHrocuaa
xomnamran “To‘lov o‘tkazish” Tyrmacu opkanu amaira omupuiaaau (2-pacmra

KapaHr).

Yangi to’lovni kiritish

O'queyil
Shartnoma ragari
Tinglovehi

To'langan summa*

To'langan sanasi *

09.042021

Saglash

2-pacwm. [llapTHOMA TYIIOBMHU KMpUTHII caxudacu
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Tuzumanar “Bitiruvchi” wmentocunma skovnmamran — “Sertifikat  berish”
TyrMacu IUKIHU MyBadQakuaTIn TamMomiiaraH THHrIoBumiapra QR-kox Ouman
cepTudUKaT MakIaHTupuiaau (3-4-pacmiaapra Kapasr).

CepTudmkar Gepyll MabITyMOTIIAPUHU Ky LML

Holati oquv yili O'qish turi

CeprudoukaT Gepuiu - 20202021 x| v BlofpKeT XHcoouaa x |v

Kafedra Sikl Sertifikat berilgan sana

09.04.2021

Tinglovehi

-Tanlang-

3-pacM. TuHrnoBymIIara YKUIIHA TYTaTTaHIUTH TYFPUCHIA CEPTUPUKATHU
HIaKJUTAHTUPUII caxudacu

MINISTRY OF HEALTH OF
THE REPUBLIC OF
UZBEKISTAN

SOG’LIQNI SAQLASH
VAZIRLIGI

TIBBIY XODIMLARNING KASBIY MALAKASINI RIVOJLANTIRISH MARKAZI
SERTIFIKAT
MO Ne 9

b-1 884369 - ushbu sertifikat egasining diplom ragami
\\ Sarmanov G'opir Ikramovich
01.04.2021 dan 28.04.2021 gacha
Xirurgiya-1 kafedrasida

Nazirov Feruz Gafurovich rahbarligida

2.2.19.Umumiy xirurgiya
(Byudjet hisobida)

144 kredit / 144 soatli sinovni bahoga topshirdi
Rahbar X.A. Akilov

Ro'yxatga olingan Sertifikat amal gilish muddati 5 yil Qayd ragami: 287
sana: 09.04.2021

4-pacM. TuznMIaH MAKUTAHTUPUITAH CEPTUDUKATHUHT KYPUHUIITN

doiiganaHnIrad agaduériap pymxaru

1. XamnamoB Y.P., Jlatudor ®.M., OnoB K.b., MaxmanoB O.K., “Tud0uér
XOJAUMJIAPUHUHT  MaJlaKaCUHM ~ OIIMPUII  aXOOpOT  TUBUMHUHHUHT  OOJIKET
XUCOOUJAr IMKJI Y4YyH THUHIJIOBYWIAPHU pyWXaTnaH YTKazuil MOAyiau”
MyxamMman an-xopa3mMuil aBjiojjiapy  WIMHUH-aMalldid Ba axOo0pOoT-TaxXJIMJIUN
xypHan, Tomkent, 1(11)/2020, 115 Get

2. AV. Gusev “Modelirovanie i otsenka effektivnosti funksionirovaniya
meditsinskoy informatsionnoy sistemi” K.t.n., zamestitel direktora po razvitiyu
Kompaniya «kompleksnie meditsinskie informatsionnie sistemi», jurnal vrach i1
informatsionnie sistemi, 2009 g, 4-14

3.https://sites.google.com/site/inftech11/home/sam/informacionnye-sistemy-
bazy-znanij-bazy-dannyh
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TA’LIMDA O‘QUYV JARAYONLARINI VIRTUALLASHTIRISHDA VEB -
TEXNOLOGIYALARDAN FOYDALANISH

D.B. Abduraximov — dotsent, Z.Madaminov - o‘qituvchi.
GulDU, AnDU

Annotatsiya. Ushbu magqolada ta’lim tizimida o‘quv jarayonlarini virtuallashtirish,
ularning yechimlari xamda o‘quv jarayonini boshqarishning intellektual tizimini yaratish va uni
amaliyotga joriy gilish masalalari keltirilgan.

Kalit sozlar: ta’lim jarayoni, virtuallashtirish, elektron o‘quv-resurslari, virtual dars,
Veb-texnologiya, interfaollik, dasturiy muxitlar.

Annomayun. B oannou cmamve paccCMOMpeHvl BUPMYAIU3ayuU y4ebHo20
npoyecca 6 cucmeme 06pa30861H1/l€, ux peuweHus, a maxoce C03061HM€

UHMENNeKMYANbHbIX CUCmeM YNnpasieHue y4eOH020 npoyecca U NpumeHeHue Ha
npakmuxe.

Knioueevle cnoea: yueoOuwlii npoyecc, SUPMYAIU3aAyUs, 3S1eKMPOHHBLU
yuebHblll pecypcol, eupmyanvHbuill ypok, Veb-mexuonoeuu, unmepaxmuenwlil,
npocpammule cpeoa.

Annotation. This article discusses the virtualization of the educational process in the
education system, their solutions, as well as the creation of intelligent control systems of the
educational process and application in practice.

Key words: educational process, virtualization, electronic educational resources, virtual
lesson, Veb-technologies, interactive, software environment.

Axborot texnologiyalarining hozirgi vaqtda ta’lim tizimida tutgan o‘rni
benihoya kattadir. O‘zbekiston Respublikasi Prezidentining va Vazirlar
Mahkamasining ta’limda axborot texnologiyalarini joriy etish to‘g‘risidagi
qarorlari Oliy o‘quv yurtlarida axborot texnologiyalaridan foydalanish
ko‘rsatgichlarini yanada oshirish uchun muhim hissa qo‘shmoqda.

Ta’lim muassasalarida o‘qitilayotgan fanlar bo‘yicha katta hajmda elektron
o‘quv resurslar yaratilgan. Respublika miqyosida bu resurslardan o‘quv
muassasalarini samarali foydalanishini ta’minlovchi “ZiyoNet” tarmog’i ishlab
turibdi. Ammo undan foydalanuvchi ta’lim muassasalarining yo‘nalishlar va fanlar
kesimidagi yaratilgan elektron-o‘quv resurslarini o‘zaro ayriboshlash va ularni
bevosita dars jarayonlarida foydalanishi etarli darajada emas. Shunga ko‘ra ta’lim
yo‘nalishlari kesimidagi har bir fanni samarali o‘qitishda, ularning virtual
modellarini yaratish, tegishli apprat-dasturiy vositalari asosida o‘quv jarayonini
boshgarishning intellektual tizimini yaratish va uni amaliyotga joriy qilish
muammosini yechish ko‘zda tutilgan. Buning asosida fan o‘qituvchilarining har bir
fan xususiyatidan kelib chiggan holda, jumladan, pedagogik va psixologik
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xususiyatlarni hisobga olgan holda o‘qituvchilarning virtual kabinetlarini yaratish
tamoyillari ishlab chiqgiladi. Ularni amaliyotga joriy etilishi ta’lim sifati va
samaradorligini keskin oshishi kafolatnadi. So‘nggi o‘n yil mobaynida dunyoning
yetakchi oliy o‘quv muassasalarida ta’lim jarayonining sifat ko‘rsatkichlari axborot
texnologiyalarining qo‘llanilishi sababli keskin o‘zgardi. Buning negizida kuchli
elektron o‘quv resurslar bazasiga ega bo‘lgan va Veb-texnologiyalarga asoslangan
o‘quv tizimlari bo‘lishi kerak bo‘ladi. Bunday tizimlarni yaratish va qo‘llash
asosida esa, virtual o‘quv tizimlarining modellari, apprat-dasturiy vositalarini
ishlab chigish va joriy etish zarurdir.

Ta’lim tizimida o‘quv jarayonlarini virtuallashtirishda quyidagi asosiy
masalalar yechilishi ko‘zda tutilgan:

- elektron-o‘quv resurslarning umumiy tasnifi asosida uni yaxlit obyekt
sifatida shakllantirish, uning asosiy tuzilmasi va parametrlarini tizimli taxlil
asosida tadqiq etish;

- o‘quv jarayonlarini virtuallashtirishga qaratilgan diskret, semantik va ko‘p
bosqichli matematik modellarini ishlab chiqish, ularning turg‘unlik va adekvatlik
tamoyillarini aniglash;

- elektron-o‘quv resurslarini  Veb-texnologiyalarga asoslangan o°‘qitish
tizimiga joylashtirishning dasturiy ta’minotini ishlab chiqish va uni joriy etish;

- o‘quv jarayonlarini virtuallashtirishning maxsus dasturiy foydalanuvchi
interfeysi, masofaviy test-nazorat o‘tkazish texnologiyasining dasturiy ta’minotini
ishlab chigish va joriy etish;

- ta’lim yo‘nalishlari bo‘yicha o‘qiladigan fanlarni ekspert tizim asosida
optimal konsentratsiyasi asosida takomilashtrish masalasi, soxa fanlardagi yangi
yutuglarni o‘quv jarayoniga integratsiya qilish;

- barcha masalalar yechimlarini birlashtirish natijasida bajariladigan amaliy
tagdiqotlar asosida yaxlit interfaollik elementlarga ega bo‘lgan ta’lim portalini
shakllantirish va ularni amaliyotga joriy etish.

Ta’lim tizimida o‘quv jarayonlarini virtuallashtirishning dasturiy ta’minotini
quyudagi zamonaviy C++, C#, Java, HTML, PhP, SCRATCH, Apache- Server,
Python dasturiy mubhitlarda ishlab chigishni talab etiladi. Ushbu magolada PhP
dastur muxiti imkoniyatlarini keltirib o‘tamiz.

PhP ingliz tilidan o°‘zbek tiliga tarjima qilinsa, “Gipermatnli
preprotsessor” degan ma’noni anglatadi. PhP qisqartmasi ingliz tilidan
Personal Home Page (Shaxsiy bosh sahifa) so‘zidan olingan bo‘lib, keyinchalik
PhP:Hypertext Preprocessor, PhP FAQda tasvirlanishicha, bu rekursiv gisgartma
ma’nosini bildiradi.
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PhP bu dinamik web sahifalarni yaratish uchun xizmat giladigan juda
mashhur va keng targalgan ochig manbali server tomon skriptlash tili hisoblanadi.
PhP tili Rasmus Lerdorf tomonidan 1994 yilda o°zining bosh sahifasini
interaktiv uslubda ko’rsatish uchun yaratgan. PHP skriptlar serverda ishga
tushiriladi va natija sodda HTML sifatida vebbrauzerga yuboriladi. PHP ko’pgina
mashhur ma‘lumotlar bazasi bilan integratsiya gilinishi mumkin, shu jumladan,
MySQL, PostgreSQL, Oracle, Microsoft SQL Server va boshgalar. Hozirda
PHP ning eng katta versiyasi bu 8.0.1.Lekin ko‘p ishlatiladigan versiyasi
buPHP 7.PHP xali xanuzgacha eng kuchli va o‘rganish hamda ishlatish uchun
oson til hisoblanadi.

PhP bilan ko‘pgina vazifalarni amalga oshirish mumkin:
e Veb sahifa va fayllarni dinamik ravishda yaratish;
e Serverdagi fayllarni ochish, o‘qish, yozish va yopish;
e Veb forma orqali foydalanuvchi haqidagi ma’lumotlar, E-mail, telefon
ragam va boshqalarni yig‘ish;
e Veb sayt foydalanuvchisiga E-mail yuborish;
e Veb saytdan foydalanayotgan tashrif buyuruvchini harakatlarini saglash,
kuzatish;
e Bazadagi ma’lumotni o‘zgartirish, o‘chirish, saqlash;
Bu ro‘yxatni yana davom ettirish mumkun. PhP skriptlash tilidan foydalanish
uchun avvalo lokal Veb serverni sozlab olish kerak. Chunki PhP script Veb
serverda ishga tushuriladi. PhP da dastur yozishda oldindan sozlab qo‘yilgan
paketlardan biri bu XAMPP, WampServer, OSPanel.

OS Panel - Windows Veb dasturlash mubhiti hisoblanadi. U Apache, PhP
va MySQL bilan web ilovalar yaratish imkonini beradi. Shu bilan birgalikda
MySQL boshqaruv paneli bo’lmish PhP MyAdmin bilan ta’minlaydi.

PhP MyAdmin bu -ma’lumotlar bazasini web brauzerda turgan holda
oson boshgarish uchun web ilova hisoblanadi. OSPanelni yuklab olish uchun
uning rasmiy web sayti - https://ospanel.io. dan foydalaniladi.

Ushbu magolada ta’lim tizimida o‘quv jarayonlarini virtuallashtirish, ularning
echimlari hamda o‘quv jarayonini boshgarishning intellektual tizimini yaratish va uni
amaliyotga joriy gilish masalalari to‘g’risida malumotlar keltirib o‘tiladi.

Foydalanilgan adabiyotlar
1. Radjabov B.Sh., Xidirova Ch.M. O‘quv jarayonini virtuallashtirish
tiziminining komponentalari va dasturiy ta’minoti. Toshkent, TATU xabarlari,
2009, Ne3.
2. P.Hukcon Co3maem nuHamucheckue BeO-caiitel ¢ 1omorao PHP,
MySQL, JavaScript, CSS u HTMLS 3-e uznanue IlepeBen ¢ anrauiickoro H.
Bunchunackuid.
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JAUCCEPTALIUAJIAP )KAMOA]%I/Iﬂ IJEKTPOH S5KCHEPTU3ACH
AXBOPOT TUBUMHUHHUHI' POUITATAHULIT CHEHAPUUNJIAPHU BA
MOJAEJIJIAPH

0.K. MaxmaHoB, MyJbTUMEIHA TEXHOJOTUSIAPU Kadeapacu J0LEHTH,
dD.M. Jlatudos, MyjabTUMEINA TEXHOJOTUAIAPH Kadeapacu MArMCTPAHTH.
TomkeHT aX00pPOT TEXHOJIOTUSIJIAPDHA YHUBEPCUTETH

Ywoby uw onuti mavaumoan Keruuneu mavium musumuoa UIMUutl 0apaxicaiap
ammecmayuacu  Oyuuua uwiiab uukunean —«/uccepmayusnap  Hcamoasuii
9NeKMPOH IKCNEPMU3ACU AXOOPOmM MUUMU»OAH POUOANAHUW CYSHAPUUTIAPUHUHE
MoO0enapu 8a magcughunu Epumuniea OASUUNIAHSAH.

Paboma noceiwena ompastiCeHuro Mmooenen u ONnuUCAHUIO cyernapues
ucnonvzoganusi «HMHpopmayuonnoii cucmemvl 00WECMBEHHOU  DJIEKMPOHHOLU
9KCnepmu3bl  ouccepmayuily, paspabomanHol 6 cucmeme Hnoclie8y308CK020
06pa30861H1/l}l C UCNONb3068aAHUEM ammecmayul Y4YEeHbIX cmeneneil.

This work is devoted to reflecting the models and descriptions of scenarios
for the use of the "Information System of Collective Electronic Expertise of
Dissertations”, developed in the system of postgraduate education using the
attestation of scientific degrees.

Kanum cyznap: ouccepmayus, 31eKmMpoH IKCnepmusa, ¢ouoaranuul
cyenapuiicu, axoopom muzumu, hotioananysuu unmepgeiicu.

Knroueevie cnoea: duccepmauuﬂ, JJIEKNIPOHHAs JKcnepmusa, cueHapuﬁ
UCnoJIb306AHUA, MH(ﬁOpMaZ/;Z/lOHHa}Z cucmema, Nn0JIb308AMENbCKULL uHmequech.

Keywords: dissertation, electronic expertise, use case, information system,
user interface.

3aMOHABMII MHHOBALMOH PUBOXJIAHUII IIAPOUTHIA OJIMM MaJIAKald UMUK
Ba WIMHUI-TIEJaror KaJpjap aTTeCTalMICH *Kapa€HUHU paKaMJIAIITUPHUII ajloXua
MYXUM axamusT kacO 3Taau. « TapakKuérra SpyIlIdil Y4yH pakamiau Ouivmiiap Ba
3aMOHaBUM axOOPOT TEXHOJIOTHSJIAPUHU drajilalliuMu3 3apyp Ba mapT. by Ousra
IOKCAJIMIITHUHAT 2HT KUCKA WYJIuaaH OOpHUIll UMKOHUSITHHU Oepaau. 3epo, OyryH
nynéna 6apua coxajapra ax00poT TEXHOJOTHSIIApH YyKyp Kupubd 6opmorma» [1].
[ymapau >bTHOOpra onran xonna ‘“‘/[uccepranmusiapHUHT >KaMOABU JJIEKTPOH
DKCIIEPTU3ACH axXOOpOT THU3UMH HU KOPUW KWIHII OpKaIu JUCCEPTAIHSHU
MHTEPHET TaMOFHUJAard MYyXOKaMacH acoCHJa »SKCIepTh3a KapaéHWra WIMHUN
KAMOTYWJIMKHU KEHT Kajb ITHUIl, auccepTarusiap cudaTuHU SHAIa OIIUPHIIL,
KYYUPMAYUIIMKHUHT OJIMHH OJIMII, aTTecTalus >kapaHUHUHT mmaddodauru Ba
OUMKJINTUHU SIHTM TIOFOHAra KyTapwil XaMmJa W3JIaHyBYWIap Ba WJIMHM
pax0apyiap/KOHCYJIbTaHTIap MAaChYJIUSATHHU  SHaJa OIIUPHUIL, [IYHUHTIEK
KeJNrycuJia TabjiuM Myaccacajapd Ba WIMHUH TalIKWJIOTIAp TOMOHHUJAH
TajgabropjapHu WIMHHI Japakajap/ia MyCTaKWJI TacAWKJIAIl BAaKOJIATH OepuiraH
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HIAPOUTAA WIMHMM Japaxanap TYFPUCHIArd IUILIOMJIIAPHU Yy3apO TaH OJIMII
MEXaHU3UMHMHM SpaTUIl KaOu Makcajiapra spuiuian [2].

“Jlucceprauusyiap  KaMOaBUW  DJIEKTPOH  BKCHEpPTH3acH  axOopoT
TU3UMU "HUHT acocuil Bazudanapu Kylujaarmiap XucoOaaHaau:

— JUCCEpPTalUSHU KAaMOABHM JJIEKTPOH OJKCIEPTHU3aJaH YTKA3WII YYYyH
TanépJall Ba TAaKJIUM KNI,

— OUCCEPTALUSIHU 3JIEKTPOH 3KCIEPTU3aAaH YTKA3UIITa YbJIOH KAWL,

— MYTaxacCUC-OJIUMIIAD TOMOHHUJIAH JHUCCEPTALUSAHA TYypJIA ME30HIAP
acocua 0axoail XxaMm/a SKyHHI XyJoca Oepu;

— JUCCEPTALMSHUHT 3JIEKTPOH AKCIIepTU3acu OYinYa CTATUCTHK TaXJIHJI Ba
MOHUTOPUHTHU IOPUTHIIL.

“JluccepTranusuiap xaMOaBHil JIEKTPOH SKCIIEPTU3ACH aXOOPOT TUZUMH "HU

TAIIKWI STYBYM MOyJIJIapy KyHUAaruiIapHu Y3 HYUTa OJIajIu:

—“Huccepmayusinu s1eKkmpoH Myxoxamaza maxkoum dsmuut” mooyau. inmuii
KEHTAIIHUHT UJIMUI KOTHOM TOMOHMJIaH AUCCEPTALMs UIMHUI cCeMUHApra TakIuM
STWITaH KYHU yIIOY TU3UM OpPKAJIU XYKKaTJIapHU TaKJAUM 3TaIu;

— DNekmpon MyxoKama Xyncircamunu Kaoyn KUiuul, YmKazuiuul Myo0amuHu
oeneunaw mooyau (OAK xaOyixoHacu Ba WIIMHIA dKciepTU3a OYIMMU TOMOHUIAH
amaJira olmupuiIaIn);

—  Onexmpon myxokamaodan ymkasuui Mmooyau (MyTaxacCUC-OJIUMIIAp
TOMOHH/IAH aMaJira OUTUPHUIIAJIN );

— DONeKmpon MyXoKama HamudicacuHu 3vioH xuauw mooyau (Mnmmii
IKCIIePTU3a OYIUMHU, UMUK KOTHO TOMOHUIAH amMalira OIMPUIIaIn).

— Tuzum aomurucmpamopu mMooyiu

— Kywumuya mooynnap (€pnamun MabIMOTIAPHU  IIAKUIAHTAPHUII
MOYJIH, TIYFaT-Cy37ap MOIYJH, KUIUPHUIIT MOYJTH, XUCOOOT MOIYJIN).

“Jluccepranusuiap >kaMOaBUM AIEKTPOH IKCIEPTU3acU axOOpOT TU3UMU 1A
JTUCCEPTAMSIHU  JKaMOAaBHM  DJJICKTPOH  OKCHEPTHU3aJaH  YTKA3UII  MOIYJIH
dbolnanaHuI CleHapuiJIApUHUHT pyiixatu Kyiuaaru 1-xanBanna oepunras [3]:

1-o1caosan. Axbopom muzumunune houoaraHuuwl CYeHaApPUUIAPUHUHS PYUXAMU.

NpaeHTUdUKauma - - NwHu 6axkapysumn
doipganaHUL CLEHAPUNCUHUHT HOMU -
pakamu ¢oiganaHysum
Al JduccepTaumaHM 3NEKTPOH MyxOKamara NAMWI KeHTaWHUHT MAMUIA
TaKAMM 3TUL KOTMbM
A2 INEKTPOH MyXOKaMa XYyXKKaTUHU Kabyn OAK kabynxoHacu, namuii
KMAULW, YTKasuAuW myaaatuim benrmnaw | skcneptusa 6yammm
A3 DNEeKTPOH MyXoKamagaH yTkasuw moaynm | MyTtaxaccuc-onnmnap
Nnmuin skcnepTtnsa
A4 DNIeKTPOH MyXOKamMa HaTUXKACUHU SBAOH 6ynumu, Unmui
Knamw KEeHTAWHUHT UMW
KOTMOMU
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Al nan doiinananum cueHapuiicn: JluccepraiuusiHu 3JIEKTPOH
MyXOKaMara TaKauM STUMI.
Hwea mywupuw wapmaapu: VIMUANR KEHTAITHUHT WIMUK KOTUOU UCCEepTALIMS
WIMHUI ceMuHapra KaOyJs KWIMHTaHJIaH CYHT, JIEKTPOH MyXOKaMaiaH YTKa3uIll
VUYH XYXOKaTJIapHU TaKJIUM STaJIH.

Acocuti paonusam xypcamyeuu waxc: UnmMuii KEHTaTHUHT UMUK KOTHOH.
Cyenaputinu daxcapuws mapmuou:
1) Nnmuii ceMuHapa quccepTalusiHi MyXokaMmara KaOysl KWIUII TYFpUcHaa
Kapop KaOys KUINHAIHY,
2) quccepTalisHU AJIEKTPOH MyXOKaMa/iaH YTKa3uIll YUyH YOy TH3UM OpKaJIH
XYKKaTiap TaKIUM 3THIAIHN.

Kupuw mavnymomaapu: JluccepTaliusiHy 3JIEKTPOH MyXOKaMaIaH YTKa3UII
oyiinua xyxoKatiap.

Yukuw mavaymomaapu: JluccepTauyssHy 31€KTPOH MyXOKaMaJaH YTKa3uIl
Oyitnda cypoBHOMA.

A2 nan doiigamaHuI CHeHAPUHACH: DJIEKTPOH MyX0OKaMa XyKKaTUHH
KaOyJI KWIHIIL, YTKA3UITUII MyJJaTUHU Oeruiarl.
Hwea mywupuw wapmiaapu.: INEKTPOH MyXokaMma yuyH kenrad um OAK
KaOyJIXOHACH TOMOHUJAH Ka0yJl KMJIMHUO, TETUIUIM WJIMHUK SKIEepTU3a OYIUMHU
MyTaxaccucura yTkazuinaau. Minmuii skneptusza 0YIMMu MyTaxacCucu TOMOHHIaH
AJIEKTPOH AKCIEPTU3AIaH YTKA3WINIL MYJIaTH Kyiuo Oepunaau.
Acocuii ghaonuam kypcamysuu waxc: OAK xaOynxoHacu, WIMHI dKCIIepTH3a
oymmu.
Cyenaputinu basicapuw mapmuou.:
DNeKTpOoH MyxoKaMa Oyiinua Xy KKaTjiap TaKIuM dTUITaH KyHJaH YbTHOOpaH
MabiayM myaaar nuuga OAKna kaOyn KWinHHO, SJIEKTPOH IKCIIePTU3a1aH
VYTKa3WIMIl MyaaaTy oenrunald 6epuiaay.
Kupuw mavaymomaapu: IneKTpoH Myxokama Oyitnya auccepTariusi.
Yukuw mavaymomaapu: JIuccepTalMsHUHT JIEKTPOH MyXOKaMalaH YTKa3WIIUII
MyIJIaTUHA OeJITUIIAIL.

A3 naH dgoiiganaHuII CHEeHAPUIICH: DJIEKTPOH MyXOKaMaIaH YTKa3HIII
MOJTYJIH.
Hwea mywupuw wapmaapu. Jluccepranus yu4yH 3J€KTPOH MyXOKaMa YTKa3UJIHILI
MyAaaTH OeNIruiiaHraHial CYHT, TU3UMJIaH pyHXaTaaH YTraH MyTaxacCuc-
OJIUMJIAp TOMOHHUJIAH MyXOKaMaJla KaTHAIIUIIT UMKOHUSTH TIaif10 OYau.
Acocuii ¢haonusam kypcamysuu waxc: Mytaxaccuc-oJmmiap.
Cyenaputinu daxcapuus mapmuou:
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JluccepTaliys y4yH 3JIEKTPOH MyXOKaMa YTKa3WIHII MyIaTH OeNruiIaHraiian
CYHT, TH3UM/IaH pyHXaTAaH yTraH MyTaxacCUC-OJIMMIIAp TOMOHUIAH JUCCEPTALUs
OVyiinya MyxoKamaja KaTHAIIWIIA M.
Kupuw mavaymomaapu: INEKTPOH SKCIEPTU3aJaH YTKAZUIAIUTaH AUCCEPTALHU.
Yuxuw mavaymomaapu. Jluccepramus 0yitnya Myxokamajia KaTHAIIIHII.

A4 naH goiiganaHuII cHeHApUiicH: DJIEKTPOH MyXOKaMa HaTHKaCUHU
BJIOH KUJIMII.
Huwea mywupuw wapmaapu. INEKTPOH MyXOKamMaJaH YTKa3WIUII MyAIaTH
TyraraljaH CYHT WJIMHM 3KCIIepTH3a OYIMMU TOMOHU/IAH JIccepTamus Oyinda
XyJiocanap yMyMJIAIITUPUIIA]IH.
Acocuti paonuam xypcamysuu waxc: Unmuii sxcieptrsa 0yIuMu, WIMHMA
KCHTAIIHUHT WJIMHI KOTUOU.
Cyenaputinu basicapuwi mapmuou:
JluccepTalMsIHUHT 3JEKTPOH MyXOKaMaJaH YTKa3uiuIl MyJJaTH Tyraraijiad CyHr
aBTOMATHK WJIMHUH 3KCIIEpTU3a OYJIMMU TOMOHMJIaH JuccepTanus Oyinya
XyJocajnap yMyMJIaIITUPUIAIN XaM/la UJIMUN KeHTalllHUHT UMUK KOTHOUTa
TaKAUM KHJIMHAIH.
Kupuw mavaymomnapu. uccepranus 6yiinya MyTaxaccuc-oJumIiIap TOMOHUAH
KeJuO Tymran Gukpiap.
Yuxuw mavaymomaapu. Jluccepranus 0yiinya yMyMIaIITUPUITAH XyJiocasap.

doiiaaHUITrad agaduéTap pymxaru
1. V36exncron Pecy6mukacu Ipesnnentunuar Omnii Maskncra
MyposxkaatHomacu. 24 aaBapb 2020 ..
1. V36ekucron Pecriy6nukacu Hpesunentununr 2020 iiun 5 okTsOpaaru
«Pakamin V36ekucton-2030» CTPATETUACUHM TaCAUKJIAll Ba YHUA caMapaiu
amaJira ommpuIn yopa-ragoupiaapu Tyrpucuaantu [1d-6079-con Gapmonu.
2.0z DSt 1987:2018 AXOGOpOT TU3MMUHU SAPATUIIT YIYH TEXHUK TONHPUK, 2018
. —340.

MAKTABGACHA TA’LIM MUASSASALARIDA “INFORMATIKA VA
AXBOROT TEXNOLOGIYALARI” FANINI JORIY ETISHNING
METODIK TIZIMI

Yo.T.Xakimova - o’qituvchi.
Qo’qon davlat pedagogika instituti

Annotatsiya: Ushbu maqolada Maktabgacha ta’lim muassalari uchun
“Informatika va axborot texnologiyalari” fanini joriy qilish va uni amaliyotda
qo llashning metodik tizimi to’g risida fikr yuritilgan.
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Annotation: This article is for preschool Institutions “Informatics
introduction of the science of Information and technology” and its application in
practice thinking about the methodical system.

Anuomauuﬂ: ﬂaHHa}Z cmamsA HanucaHd o eﬂedpeﬂuu, a makoitce
peanuzayuu 8 npaKkmuke npeomema «UHGOpMamura u UHHoOpmMayuoHHvle
mexHoJjiocu »

Kalit so’zlar: Kompyuter, Informatika va axborot texnologiyalari,
Maktabgacha ta’lim muassasasi, zamonaviy axborot kommunikatsion
texnologiyalari, Oylik reja, Haftalik reja.

Key words: Computer, Information and Information Technology, to the
letter educational institution, modern information and communication
technologies, monthly plan, weekly plan.

Knwueswie cnosa: Komviomep, unopmamuxa u uHghopmayuorHvie
mexHoJiocuu, OOUWKOILHOE 06pa306am€]le0€ yupeofcdeﬂue, Co6pemMeHHble
qubopMaL;MOHHO-KOMMyHuKal/;MOHHble mexHoJiocuu, MeCcA4HbIU NJlAaH, HeoelbHbll
NnjldH.

Hozirgi kunda Ilm va taragqiyot tez rivojlanib borayotgan bir davrda

axborot kommunikatsion texnologiyalari butun hayotimizni gamrab olmoqda.
Shiddat bilan rivojlanayotgan bu tizimda haqgiqgiy bo’Imagan axborotlarni ajratish
va farglash juda ham mushkul masala hisoblanadi. Insonlarda foydali axborotlarni
ganday ajratishlari va ulardan ganday foydalanishlari uchun va zamonaviy akt
larning inson salomatligiga ta’sirini bilishlari uchun ularda axborot madaniyatini
shakllantirmog’imiz lozim. Buning uchun insonlarning “Informatika va axborot
texnologiyalari’ga oid bilimlarini yanada chuqurlashtirishimiz,
mukamallashtirmog’imiz kerak. Hozirgi kunda O’zbekiston Respublikasida ham
“Informatika va xborot texnologiyalari” fani keng rivojlanmoqda. Jumladan
Umumiy o’rta ta’lim maktablarida “Informatika va axborot texnologiyalari”
fanidan dars soatlarining ortishi, robototexnika fanlarini joriy etilishi buning
yaqqol namunasi hisoblanadi. Pedagog kadrlarning ham qog’oz hujjatlarini
kamayib elektron shaklga o’tishi, onlayn o’quv mashg’ulotlarida olib boriladigan
darslarning o’tkazilishi kompyuterga va ragamli igtisodiyotga talabning nagadar
ortishi kompyuter texnikasi bilan chambarchas bo’gliq ekanligini ko’rsatmoqda.
Shu o’rinda texnika, texnologiya rivojlanib borar ekan yoshlarni bu vositalardan
to’g’ri va samarali foydalanishini ularga bog’cha yoshidanoq uqgtirib borishimiz,
kompyuter, telefon va boshga zamonaviy axborot kommunikatsion
texnologiyalaridan foydalanishda axborot madaniyatiga ahamiyat berishga talab
ortib borayotganini ko’rsatadi. Biz bilamizki bu yilni Prizidentimiz
Sh.M.Mirziyoyev “Yoshlarni qo’llab quvvatlash va aholi salomatligini
mustahkamlash yili” deb e’lon qildilar va 2021-yilgi murojaatnomada
Maktabgacha ta’lim muaassalarida bolalar gamrovini 65% gacha oshirish va 2023
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yil oxiriga qadar 75 % ga yetkazish va 2 mingta nodavlat bog’cha tashkil etish va
xususiy sektor ulushini 25 % yetkazish to’g’risida fikrlar bildirildi. O‘zbekiston
Respublikasi Prezidentining 2020-yil 6-noyabrdagi “O‘zbekistonning yangi
taraqqiyot davrida ta’lim-tarbiya va ilm-fan sohalarini rivojlantirish chora-
tadbirlari to‘g‘risida”gi PF-6108-son Farmoniga muvofiq:

Maktabgacha ta’lim vazirligi: Xalq ta’limi vazirligi va Ta’lim sifatini
nazorat qilish davlat inspeksiyasi bilan birgalikda 2021-yil 1-avgustga qgadar
bolalarni boshlang‘ich ta’limga majburiy bepul bir yillik tayyorlash hamda

boshlang‘ich ta’lim o‘quv dasturlarining o‘zaro uzviyligini ta’minlash choralarini
kuchaytirish,  Axborot texnologiyalari va kommunikatsiyalarini rivojlantirish
vazirligi, Ta’lim sifatini nazorat qilish davlat inspeksiyasi hamda boshga
manfaatdor vazirlik va idoralar bilan birgalikda 2022-yil 1-yanvarga qadar
maktabgacha ta’lim tizimida zamonaviy o‘qitish shakllari, yangi pedagogik va
axborot texnologiyalarini joriy qilish to’g’risida takliflar kiritilgan.

Biz bilamizki maktabgacha ta’lim muassasalariga bolalar 3 yoshdan gabul
gilinadi va 6 yoshdan tayyorlov guruhlar boshlanadi. Tayyorlov guruhda bolalarga
ingliz tili, rus tili, musiqa fanlaridan mashg’ulotlar olib boriladi. Bu mashg’ulotlar
haftaning ixtiyoriy ikki kunida olib borilib har bir mashg’ulot 25 minut davom
etadi va bu mashg’ulotlarda bolalar shu fanlardan fanga oid bilimlarni egallashadi.

She’rlar,
Ne Oylar Mavzu Yangi so’zlar musiga,rasm va Kuni
0’yin
Sentabr Zamonaviy AKT ning | Komyuter, telefon, She’rlar.
inson hayotiga ta’siri, planshet,noutbook. Chorshanba
ijobiy va salbiy
tomonlari.
Oktabr Zamonaviy AKT bilan | Elektr toki, ko’z mashqlari, O’yinlar.
ishlashda texnika qo’l mashqlari, havfsizlik
havfsizligi goidalari va | goidalari. Chorshanba
sanitariya gigiena
talablari.
Noyabr Kompyuter. Monitor, klaviatura, She’rlar.
Kor_npyute_rnlng asosiy | sistema bloki, sichogncha. Chorshanba
qurilmalari va ular
hagida ma’lumot.
Dekabr Kompyuter. Printer, skayner, disk, Musiga.
Kompyuterning fleshka, karnay, mikrofon.
go’shimcha Chorshanba
qurilmalari va ular
hagida ma’lumot.
Yanvar Klaviatura bilan Kursorni boshqrish, O’yinlar.
tanishuv. yordamchi klavishlar, Chorshanba
harfli klavishlar.
Fevral Klaviatura trenajorida | Klavtren, sekin, tez, matnli O’yinlar.
. ; Chorshanba
mashglar. bosgichlar.
| Mart Kompyuter grafikasi. | Rasm chizish, paint dasturi, Rasm chizish Chorshanba
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Paint dasturi. to’g’ri, egri va aylana
kvadrat chizish.ellips.
Aprel Paint dasturi uskunalar | O’chirg’ich, qalam, Rasm chizish
. . . , Chorshanba
paneli. mo’yqalam, ko’pburchak.
May Paint dasturida Matn yozish, ranglarni Rasm chizish
matnlar bilan ishlash. | tanlash. Rasmlarni Chorshanba
Rasmlarni bo’yash. nushalash.

Shu ma’lumotlardan kelib chiggan holatda “Informatika va axborot texnologiya”
fanini ham maktabgacha ta’lim maussalarining tayyorlov guruhlarida joriy qilish
va ularga bu fandan bilimlarni berib borishni joiz deb topdik. Buning uchun avvalo
fanning vyillik rejasi tuzib chigiladi. Mashg’ulotlar sentabr oyida boshlanib may
oyida yakunlanadi va 9 oy davomida bolalar fanga oid bilimlarni o’zlashtirishadi.
Bu jadvaldan foydalanib har bir mashg’ulot o’tuvchi o’gituvchi haftalik rejani
ham tuzib olishi mumkin. Haftalik reja shundan iborat bo’ladiki bunda o’qgituvchi
bir oyga ajratilgan mashg’ulot mavzusini o’quvchilarga hafta davomida o’tish
uchun rejalarga bo’ladi va mavzularga ajratadi.

Foydalanilgan adabiyotlar:

1. O’zbekiston Prizidenti Sh.M.Mirziyoyevning 2020-yil 6-noyabrdagi
“O‘zbekistonning yangi taraqqiyot davrida ta’lim-tarbiya va ilm-fan
sohalarini rivojlantirish chora-tadbirlari to‘g‘risida”gi PF-6108-son Farmoni.

2. O’zbekiston Prizidenti Sh.M.Mirziyoyevning 2020-yil 29-dekabrdagi Oliy
Majlisga Murojaatnomasi.
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darsliklari.

4. Maktabgacha ta’lim muassasalarining tayyorlov guruhi uchun mo’ljallangan
ilk gadam dasturi.

TAKCUMJIAHTI'AH XUCOBJIAIII TU3NUMJUIAPUIA XUCOBJIAI
'KAPAEHJIAPUHU NAPAJUIEJUIAIITUPUIL YCYJUIAPH

MaJutae Oiibex YcmaHKyJI0BUY, AoueHT, PhD
Myxammaza ain-Xopa3muit HoMuaard TomkeHT ax00poT TEXHOJIOTHsIJIapPH
YHUBEPCHTETH

Annomayun: Maxonaoa KyOuxk-cniauHHU XUcoonaul HCapaéHiapuHu
Napamieiiaumupuil - A12OPUMMUHU  ApAMUW  Y4yH MAaKCUMIAHeAH XUcooaau
musuUMuOacu napaiesl OKUMIGPHU 84 MAPMOKOA YIaHeAH KOMNbIOMEPIAPOa peail
6aKmM MU3UMUOA XAOAPAApHU napaiiel yiamuul 6a KaOyn Kuiub onuld
MYAMMONAPYU YP2AHULLAH.
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Kanum cy3nap: Ilapannen okum, meznawmupuut Kodppuyuenmu, napaiien
xucobnauu.

Anuomauuﬂ: B cmamuve MCC]leayiOI’l’lC}Z I’lp06ﬂeﬂ/lbl napailejlbHvlx nOMoOKoOe6 6
pacnpeoesieHHOU 8bIYUCIUMENILHOU cUcmeMme U NapaiielvbHoll nepedayu u npuema
COO6H4€HHL7 6 cucmeme peairbHoco 6peEMeHU HA KoMnbromepdax, NOOKNIIOYEHHBIX K
cemu, 0J151 CO30aHUs ajlzopumma pacnapajiielu6arusl 6bl4UCTIUNIENIbHbIX NPOYECCco8
C Kyouueckum CniauHoM.

Knioueevle cnosa: napanienvhviii nomox, Ko3gouyuenm yCcKOpeHus,
napaiienbhbli pacyem.

Abstract: The article examines the problems of parallel streams in a
distributed computing system and parallel transmission and reception of messages
in a real-time system on computers connected to the network to create an
algorithm for parallelizing computational processes with a cubic spline.

Key words: parallel flow, acceleration factor, parallel calculation.

[lapamnen xucoOnamr TH3UMIApH Y4YyH ymi0y MakcajJ MHUHUMA
ornepanusiap COHU OmnaH cMHOHUM 3Mac [1, 2]. by mynaail Oyiauimm MyMKHHKH,
napajuien JAaCTypHUHI CaMapaJOpJUIvMHU OLIMPUIN YYyH OUp KaTtop €paamMuu
xucooOnanuiapuu Kymuin kepak Oymanu. Iy caGabmu, xucobiail THU3UMUHHUHT
UIUIAIKA  CEKYyHJMWra CY3yBUM XapakaTiapHUHT ((JjomiapHu) CoHU Oujial
yinuaHaau Ba XuMcoOiaml y4yH npactypiamn cudaru, mactyp OakapuiaauraH
KOMITBIOTEPHUHT apXUTEKTypacura KaH4YaJduK MOC KEJUIIUHU XHUCOOra OJIMHTaH
X0JI7a Xap - Xwi1 0axoiaHuIy Kepak. KoMIbIOTEpHUHT NMapauieJUIMIIMK Japakacu
- Oy OMp BaKTHUHI y3MJa KalTa WIUIAHUIIM MYMKHUH OVJITraH MabJIyMOTJIAPHUHT
Mukgopuaup. KOkopu yHymim XucoOiaml THU3UMHUIA XUCOOJall >KapaéHJIapuHU
caMapiiM TapauleJUIAIITUPUIITa KOMIBIOTEPHUHT NapaJUICIUIMINK Japa)kacuIaH
KaTTa XaKMJIM MabIyMOTJIap MUKJIOPUHHM KalTa WIJIAIl OpKaidu spuiiviagu [3].
AJTOPUTMHUHT TApaJUIEIUIUK Japakacu - Oy MYyCTaKui paBHUIIIA OaKapUIIHIIN
MYMKHH OYnTad apudMeTHK omepanusiap coHuaup. Macanas, n YI4OBIM UKKUTA
BEKTOPUMHU KYIIMII MyaMMOCH KypuO uMKuica. BekTopiapHMHT TapkuOui
KHUCMIIADMHU  KYUIUII ~ OmNepanusuiapy MyCTakWJl Ba Mapajuie]l  paBHINIA
Oaxapwmmu MyMKuH. IIyHUHr yuyH KYpuO YMKuiIa€TraH aJrOpPUTMHUHT
napaie/UIMIuK Japakack n  ra TeHr. Ocla TYTHUHTKH, aJITOPUTMHHUHT
napaJlIeUIMINK Japakacl KOMIBIOTEp MapaMeTpiapu OWiaH OOFIUK OYiIMaciuru
XaM MYMKHH, KyITUHYa JITOPUTMHHUHT HYKH XapaKTEPUCTUKACU XUCOOJAHMUIIHIII
Kepak. AMMO, arap aJropuTMAard NapauleJUIMINK J1apa)kach KOMITbIOTEPHUHT
napaJyIeJUIMINK Jlapakacura TYFpu KenaauraH Oyiica, yHAa ymlOy KOMIbIOTEp
YUYYH FOKOpM caMapaiu AacTyp €3ull MyMKHH. Te3laliTUpHII Ba camapaiopiiuk
oJaria Tnapajien JacTypHMHI CaMapaJopJMIrdHA 0axojaml KypcaTKudiapu
cudaruga kypub unkuiaau. P Ta npoueccopnap OuiiaH TU3UMAA JaCTypHH HINTa
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TyIIApraHaa TYy3WIraH mapauiesl aacTyp (aaropuT™M) HUHT —Te3JIAlITHPHII
ko3 dunmreHTn Kyiuaaru GopmMyna OmIaH XucooaaHaIu:

by epna Ti- 1 ta mpoueccopna 6akapuiaras gactyp BakTu, Tp — P Ta mpoieccopaa
Oakapuirad JaCTYpHUHT BaKTH.

[Tapanmen pacTyp caMapagopiurd - KYI IPOLECCOPIN  XHcoOIamI
TU3UMUHUHT TIapajuies JacTyp pecypciapuian (Gpoigananuin camapagopiIuruiHIHT
HucOaTIapu OuaH OenruiaHaIu.

Okopn papaxkana wuHmIadaWrad JacTypjiapHdA —SpaTUIIAa CU3  KyuuJaru
GeNruIanUIapH KMpUTHIIHATH3 Kepak: S, —> P VA E, =1, fua 6up mucon

HKKHUTAa BCKTOPHUHI' CKaJIAP XOCHIIACHUHHU TOIINIII:
- > n - -
(a,b)=> ab; abeR"
i=1

by epna KOMIOHEHTIApHH KYNAWTHUPHUIL Kapa€HW IMapajuie]l  pPaBHUILIA
OKapWIMIIM MYMKHH, aMMO OJIMHTaH MAaxCyJOTJApHU OJaTUH KeTMa-KeTIUK
QIrOpUTMU OYiMYa KYUIWIUIIM Mapajijies XucoOjiap y4yH camapacu3 Oymiaiu.
Vuryin naiitua nKKM GapaBap KYNMaiuIm anropuTMaaH (oimanaHui BasHATHHH
OMpO3 Ty3aTUIITH MYMKHH.

Nurunauam xucoOjiaranjga KYIIHM amajiap KyQTJIUTMHU Ba YyJApHUHT
WUFUHIMCUHY UUFUIN alrOpUTMHUAAH (hOMaIaHuIl Ba3UATHU OUPO3 TYFUPIaiIu.

1- sxkaaBaJi.
Kymnu amasiap xKyQTjury Ba yJIapHUHT WHFUHAMCUHYA WMFUII AJITOPUTMH
bockuu | e; €2 €3 €4 €5 €6 €7 €s
1 €1+ €2 €3+e4 €5+ €6 €7+€g
2 €1+ €2+€C3+€1 €5+€C5+€C7+C8
3 €1+92+€3+€4 + €5+€5+€C7+C8

Arap n=2q Oynca, yHAa WUKKH OapaBap KymaWuil aaropuTMu (
Ooockuwiapaan (YadoBiapaaH) uoopar. bupuaun Gockuuma N/2 Ta Kymmmyaniap,
UKKMHUYM Oockmyma - N/4 Tta Ba X.k. Ilynmaid Kuiaud, aJrOPUTMHHUHT

63



napalIeJUIMINK Aapaxxacu Oapdya OocKuwiapAa TOWMHN OYnu0 Komumm EKu
y3rapuii MyMKHH.

IlyHnn 3cna TYTHHTKH, KYI HPOLECCOPIM KOMIbIOTEpiapja Hapauies
JACTypJIApHUHT Oa’kapWiIMIl BaKTUHU yidaml OwiiaH Oup KaTopna TaHJIaHTaH EKu
UIUIa0 YUKWITaH Mapajuiesl aTOPUTMHHUHT cCaMapaJOpiIHIMTUHA YpraHUIl y4yH
AITOPUTMHHU OaKapWIIMII BaKTUHH, YHUHT MYPaKKaOJUTMHU TaXJIHJI KWJIHII Ba
XUCOOJIAlTHU aMalira OMUPHIAIIN MyMKHH.

[Mapannen mactypiapHu unuiad 4YuKHIga OWp HeuTa acocuil OocKUwiIap
Ooenrunad onuHanu. JlactnaOku Taxiaua YTkazwinO, mapajuien AacTyp TYy3ull
TYFpUCcHa Kapop KaOysl KWIMHTAHJAH CYHI, YHU SIpaTUIITa KUPHUIIWIIAIH.
OpTHOOP OCpMIMIIM KEpaKKH, KyWHJa KEITUPUJITaH Mapajien aJropuTmiiap Ba
JACTypJjapHM HIUIA0 YHKUII CXEMacu JacTiiaOKu TaxJuia JkKapa€HHIa Xam
KyJUIaHUJIMIIM MyMKUH. Kyn mpomeccopnu Tu3nMmaa napajuiesl JacTypJlapHU
UIU1a0 YUKW TYPT OOCKUY1a aMajra OMIHPUIIaIN

JlekoMNO3UIMSAJIAL, KOMMYHUKANMSHH JIOHMXaJall, XUCOOJallIapHu
KEHraiTHPHUII Ba pesKaJallTHPHIL.

Jexomno3unusjaam - ymoOy Oockuyna Bazuda Taxaui KWIMHAIW, YHU
napajuleJUIalITUPUIL UMKOHUITH GaxonaHaau. [lapamien xucoOnam yuyyH nactyp
UIUIa0 YUKUIIHUHT YO0y OOCKMYMAA KYI MPOLECCOPSIA XUCOOmall TU3BUMHUHUHT
apXUTEKTypa XyCyCHSTIIapu XHUCOOTa OJMHMANIN.

Kuunk Bazudanap (KB) opacuaaru ajsokanapuu Jjoiimxaaam. Yuly
oocknuyna KB ypracuma anoka Vpuatunagu. KB opacupmaru mabiiyMoTiapHU
Y3aTHIIHUHT ajloka MOJENM aHMKJIaHaIu. AJIOKa aNropuTMiapu Ba yCyljiapu
TaHJaHTaH. byHaail xonma, anoka TypiaapuHu xucobra onuin kepak. Acocuit KB
Jap ypTracujia MabIyMOTJIApHU y3aTHUII yYyH aloOKa MOJEIMHM WIUIA0 YUKUIIIA
KyHuara tajnadnap Oakapuiauiid Kepak:

- xap oup KB yuyH anropuTMHUHT OOIIIKa KUCMJIapy OWJiaH ajioka (yJIaHuII)
COHM TaXMHUHAH OUp XU OVIMIIN Kepak;

- Oup BaKTHUHT y3HJla ajoKa OpPKajdu y3aTHJIaJUTraH MabIyMOTIap XaXMHU
Oup X1 OYIIUIIHN Kepak;

- MabJIyMOTJIap OMp BaKTHUHI V3MJa y3aTWJIAJuUTraH JIOKal aJloKaJaH
doiinanaHuinra KaTTa aXaMUsIT KapaTHII Kepak;

- WIOXHU OYJca, MabIyMOTJIApHU y3aTHUII SHT SXIIM XHcoOjauuiap Ousal
OupramTHpUIaaN;

- aJoKa MabJIyMOTJIADUHU Yy3aTUII AacoCUid KHUYMK BasudamapHu Oup
BaKTHUHT y3MJ1a OaKapUIMIINTa OJIMO KEIMaCIUry Kepak.

YmlOy Oockuyna  CymepKOMIBIOTEPHUHI  apXUTEKTypacu  Xucoora
OJIMHMAaMNIu.
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Xucol0Jamiapad  TAKOMWUIAINTHPHIN.  flpaTuiaral  anrOpUTMHUHT
caMapaJiopJIMTUHU  OIIUPUIN YYyH KUYMK Basudanap Karra Ojokiapra
OupIamITUPUIAIN.

XucodJanuiapuu  TakoMuwuiamTupum. Ymly  Oockuyga  Oab3u
nporeccopiapra karrajamrupwirad KB japHu roxmamn anoka xapaxaTiIapuHU
KaMaTUpUII Ba TapaJUICIUIMKHM TabMUHJAII Tajadiapura MyBO(MHK amanira
omupuiaaau. XucobnanuiapHu Oaxapuiiga TeTEeporeH KYm  MpoIeccopiin
TU3uMiapaa Oy OOCKMY aloxXuja axamusTra sra. by KOMIblioTep TapMOFMHUHT
TYpJU XWI TapKUOU KUCMJIApHUra sra XMcoOJall TyTYHIapu MaBXyJJIUTH OuiaH
taBcuuananu. Kenraitupuiaran kuyuk Baszuda OJOKIApUHM  MOPOLECCOP
AJIEMEHTJIapUTa >KOMIAIITUPHUII CTPATETUSICMHUHT aCOCHM ME30HU - mapajuieln
JACTYPHHUHT Oa)KapHJIUII BAKTHHA MUHUMAJUTIAIITHPHUINTA aCOCTaHTaH.

XyJsoca

Takcummanran XoTHpaidw XucoOJaml THU3UMJIApUW yYyH Tapajuien
AITOPUTMIIADHU  JacTypialija LUK >KapaCHIapUHU OINEpalvoH TU3UMHUHT
napajiell OKMMIIApU YYyH XaMmJa JIOKall TapMOKra yJjaHraH KOMIIbIOTepiapra
xabapiaHu mapaijies y3aThill Ba KaOyJl KWIMIIHUA TYFPU TAIIKWI KWIHII allTOPUTM
Ba JlaCTyp XaTOJMKJIapuHU OapTapad HdTUIIra Ba KoOJIaBepca XucoOJaln
XKapaSHJIapyuHU TE3NMAMTHPHUIITA OJTNO KEJTH.
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KYBUK CILJTAMHHU XUCOBJIAI JKAPAEHJIAPUHUHT HAPAJUIET
KUCMJIAPMHM AHUKJIAIII

ManuaeB Oii0exk YcCMaHKYJI0BUY
Myxamman ajg-Xopa3muii Homuaaru TomkeHT ax00pOT TEXHOJIOTHAJIAPH
YHHUBepCcHTeTH, qounent, PhD

Annomayusn: Maxonaoa KyOuk CHaQUHHU XUCOOAAUL HCAPAEHIAPUHU
napasiien KUCMIAPUHU QHUKTWL UYTIAPU KETMUPUL2AH.

Kanum cyznap: Ilapannen xucobnrau, Kyoux cniatit, UHmMepnoasayusl.

Almomauuﬂ: B cmamve onucanvl cnocobwi onpedeﬂeﬂuﬂ napaiienbHovlx
yacmeti npoyecca pacuema Kyouieckoz2o cniaiHa.

Knioueevle cnoea: napannenvnoe 6viyucienue, KyOuueckuil CHIALH,
UHMeEPNOJIAYUAL.

Abstract: The article describes the ways of defining the parallel parts of the
cubic spline calculation process.

Key words: parallel computation, cubic spline, interpolation.

['eopu3uk curHaIapHU pakamid HIUIALIHUHT Tapajiedl alrOpUTMUHU
KyOUK CIUIaifH acocujia amajira Omupwiad. Ymoly Xojga aBBajl KyOWK CIUIaiiH
KypHII >kKapaéHIapuHUHT KeTMa-KeTIUKIapy aHUKJIaHAAu Xamaa xap-oup OocKud
napajieJUIalITUPUIL apTiaapura Kyino TeKIupuiiaau.

Typna Ox YkuauHT [a,b] opamuru OGepuiran OYICcuH.

@:a=X, <X <..<X, =b, h=x-%, i=1Ln,
bab3u 6up nokan ¢pyHumsnap kuimariaapu oepunrad: fi, 1=0,1,...,n. Jlepextu 1 ra
TeHr S(X) MHTEPIOJSLMOH KyOWK CIUIaiiH Oup HeyTa MyHocaOatTiapra sra [1].
Kenraiitupuiran Typra TyxTanaaurad oyica.

DX 3 <Xy <e <Xy <o <Xy < Xy <o < X3

n-+1
Hopmamnamrtupunran acocuit pynkuusiiap B (x), i=-10,...,n,n+1, Oy epaa x, -
TalUlyBUMHUHI MapkKa3u XucoOjaHaau. Ymly ¢yHkuusanap aepextu 1 ra TeHr
OynraH CIailHHU SPTUIIHU XpcoOra onub, ymly Tyrurampard S(X) CIUTaifHHH
KyHujarnda KypcaTuil MyMKHH [2]:

n+1

S(x)=> bB,(x), ®)

Oy epaa Bj - anuknanumumm kepak Oynran xkoadduuuentnapaup. Macanas, 1-
Typaaru (4) kymmm4a 1mapmiap  yuyyH (8) MHTEpHOJISIIIMOH  CIUIalH
KO3 GUIIMEHTIApUHNA aHUKJIAII YYyH TeHrjamalap TU3UMU KyHuaard makira sra
oynau:
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b—lBil(XO) + bo Bc') (Xo) + blBll(XO) = fg,
b._,Bi (%) +bB(x)+b B, (x)="f,i= o,n, (9)
bn—l Br:—l(xn) + bn Br,1 (Xn) + b Br'1+1(xn) = fn'.

n+1

b ,Ba b,,,MCTUCHO KWIMHTaHHWIAaH KeWHH, OyHJIall cucTeMa NPOTrOHKa YCYyJIura

n+1

pyxcar Gepami. Arap max ﬁ<(1+ V13)/2~2.3,6ynca 6y MAaTPULAHWHT AUArOHAN
li-j=1 "%

YCTYHJIM XOJIaTHUTa MOC Kellaau. Xe(X,X.)Y4yH B (X) HH xucoOmamiga Kyhuiaa

dbopmynanan GoiganaHuIaIN:

B ,(x)= %(1—t)3, B,(X) = %[1+ 3(1-t) +3t(1—t)2],

8,00 =2+ 3+30a-0] B, (9 =1,

X=X

t= te[01],h=(b—a)/n.

OpTHOOp Oepunr, B-pynknus (8) opkanu criailHHM TacBUpJjaml N HUHT KaTTa
KHIMaTIIapy Y4YyH KyJdail. YHU XucoOJanl ydyH MabliyMOTJIap MKKUTAa MacCUBIA
CaKJIAHWIIMHYU Tana0 Kuiaau (X TYryH Ba bj kosddunumernnap). bomrka TomonaaH,
(8) ma xoaddurmentiapaan OUPUHUHT y3rapuilid S(X) HUHT Y3rapuiiuHu (axat
MoC KenamuraH B-QyHkiusHu KYynnaO-KyBBaTJaHWIMIIUHMA aHTiaTagu. by sca
CIUIaiHHU JIOKaJ paBUIIA Y3rapTUPUIL YUYH UIUIATUIMIINA MYMKHH.

Byxynara kenma€TraH MyaMMOJIapHMHT KaTTa KHCMH KaTTa yiadaMmJaru

MaTpULATAPHUHT XYCYCUH KUHUMaTIapUHU TONHUII OuiaH OOFIHK. A:[aij ]n -

XaKUKUH HOCUMMETpUK Marpuna Oyncud. Keiun, ['epuiropun TeopemacuiiaH
¢otinananu0, ymldy MaTpUIlaHUHT Oapya XaKMKHEA syieMeHTiIapu Al Oyiran [a,b]
OpaJIMKHU aHMKJIAIl MyMKHH. Arap Ou3 [a,0] ra OuTTa ® TYp KUpUTHIICA Ba YHTa
TYp Bazudacu Oepunaiu.
f. =det(A—EE),& =a+i-h,h=(b—a)/n,i=0,n,

Cyurpa cnamiiH ycynu OunaH Kod(pOUIMEHTIApHU aHUKJIAIl MyaMMOCH, ®
TYPHUHT Xap OWp UHTEepBAIMJIAa KyOWK CHaTWHHM WIIU3JIapHU TOMMINraya
kamasau. llporeccop osnmeMeHTnapu coHu Oyiu4a TapMOK JOMEHUHHUHT
nexomnosunusicuaan ¢oinanaan6, M; Ba fi Moc kemamuran KuiMmatiapuHA
IOKJIAaHT@HUJIaH CYHT KyOWK TEHTJIAMAJIApHUHT WIAU3JIAPUHU TaxXJ I KA
napajgien pexxuMia 0axapuiIvuid MyMKUH. XUCOO-KUTOOIApHU OOIIKAPHII YIYH
CU3 MabJIyM MyHocabatiapaad QoiiiaJaHuIIMHTA3 MyMKHUH.

Sp(A) = zn:aij = Zn:ﬂ,,, det(A) = J_rﬁi,.
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lynn scma TYTUHTKH, KyOMK cruiailHaad ¢oiinananuO, TEHIITaMaHUHT
XaKWKAH WIIM3IapUHA aHHWKJIamaa h xap OWp opajmkia ydra WIAH3IAH KyII
OymMacnury yayH h TYpHUHT KaJlaMUHH TaHJIall Kepak.
XyJoca
Kybuk cmmaiitmam  xmcoOmam — skapaéHimapu  OOCKHWiIapra  axpaTHO
OJIMHTaHUJAaH KEWMH NapajuleJUIallTUPUII  [IapTiapura TYFpU  KelaJuraH
KHCMJIApHU KYI IPOLECCOPIIA TU3UMIIApAa aMalira OIUPUIA/IH.
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Annotatsiya: Magolada akademik litseylarda Informatika va axborot
texnologiyalar fanini o ‘gitishda didaktik tizimlardan foydalanish hamda fanidan
o ‘quv-metodik ta’minot foydalanishga qaratilgan. Informatika va axborot
texnologiyalar fanini ta’lim berishda uning boshqa fanlardan farqli tomonlari
hagida fikrlar keltirilgan.

Kalit so‘zlar: o '‘quv-metodik ta’minot, didaktik tizimlar, dars jarayoni,
pedagogik dasturlar.

Annotation: The article focuses on the use of didactic systems in the
teaching of computer science and information technology in academic lyceums, as
well as the use of teaching aids in the subject. In the teaching of computer science
and information technology, there are ideas about its differences from other
disciplines.

Keywords: teaching aids, didactic systems, teaching process, pedagogical
programs.

Annomayusn: Cmamovs nocesaujeHa UCnoab308aHUu0 OUOAKMUYECKUX CUCTEM
U YYeOHbIX NoCcoOUll 6 npenooasaHuu UHOOPMAMuUKYU U UHDOPMAYUOHHBIX

68



mexHono2ull 8 axkademuueckux Jauyesx. B npenodasanuu ungopmamuxu u
UHGDOPMAYUOHHBIX MEXHONO2ULL eCb NPeOCMABIeHUsL 0 €20 OMAUYUSIX OM OPY2UX
OUCYUNTIUH.

Knrwouesvie cnoea: yuebnvie nocobus, oudaxmudeckue cCucmemvl, y4eOHblll
npoyecc, nedazo2uieckue npocpammbl.

O‘sib kelayotgan avlodga axborotlar bilan ishlash texnologiyalari va ulardan
foydalanish  jarayonlarini  puxta  o‘zlashtirishni  ta‘minlashdan iborat.
O‘quvchilarning ilmiy dunyoqgarashi, mantiqiy tafakkur gila olish qobiliyati, agliy
rivojlanishi, 0‘z-0‘zini anglash salohiyatini shakllanishi va o‘sishi ko‘p jihatdan
axborot texnologiyalariga bog‘liqdir.

Inson o‘z hayotida shaxsiy, ijtimoiy-igtisodiy va kasbiy munosabatlarga
kirishishi, jamiyatda o‘z o‘rnini egallashi, duch keladigan muammolarning
yechimini hal etishi, eng muhimi o°‘z sohasi, kasbi bo‘yicha ragobatbardosh
bo‘lishi uchun zarur bo‘lgan tayanch kompetensiyalarga ega bo‘lishi lozim.

Ta’lim muassasalarda o‘qitiladigan har bir predmet o‘zining didaktik
tizimiga ega bo‘lib, o‘rganilayotgan fan eng zaruriy didaktik qoidalarni hisobga
oladi ya’ni noma’lumdan ma’lumga, oddiydan murakkabga tomon o‘rganilib
boriladi. Didaktik tizim bu har bir o‘quvchining bilish faoliyatini boshqarish
metodikasi va vositalarning majmuasidir.

Akademik litseylarda o‘quv mashg‘ulotlarini tashkil etishda noananaviy
o‘qitish shakllarini o‘zida mujassamlashtirgan didaktik tizimlardan foydalanish
magsadga muvofigdir. Xususan, Informatika va axborot texnologiyalarni
o‘qitishda quyidagi didaktik tizimlardan foydalanish tavsiya etiladi:

- An’anaviy texnik vositalarni qo‘llab o‘qitish;
- Bir o‘quvchi va ko‘p o‘quvchi tizimi;

- Kichik guruhlar tashkil etish;

- Avtomatlashgan auditoriyalar;

- Dasturli o‘qitish;

- Kompyuterli o‘qitish.

Informatika va axborot texnologiyalari fanini ogitishning asosiy magsadi:

O‘sib kelayotgan avlodni zamonaviy axborot texnologiya vositalari bilan
ishlash malakalari, mustaqil, mantiqiy va algoritmik fikrlash qobiliyatini
rivojlantirishdan va olgan bilimlarini hayotda tatbiq etishga o‘rgatishdan iborat.

Informatika va axborot texnologiyalar fanini o‘qitish uchun quyidagi o‘quv-
uslubiy ta’minotlar mavjud bo‘lishi zarur: ta’lim muassasalari uchun Informatika
va axborot texnologiyalari fanidan DTS va o‘quv dasturlari, darsliklar, o‘quv va
metodik qo‘llanmalar, yillik taqvim rejasi, ko‘rgazmali vositalar, bir soatlik o‘quv
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mashg‘uloti ishlanmasi, amaliy va laboratoriya mashg‘ulotlarini o‘tkazish bo‘yicha
metodik tavsiyalar va ishlanmalar.

Informatika va axborot texnologiyalari fanidan o‘quv-metodik ta’minot
quyidagilarni: o‘quv dasturlari, darsliklar, o‘quv va uslubiy qo‘llanmalar shu
jumladan ularning elektron variantlarini oz ichiga oladi. O‘quv-metodik ta’minot
tarkibiga davriy nashrlardagi me’yoriy hujjatlarni, Oliy va o‘rta maxsus ta’lim
vazirligi va Xalq ta’limi vazirliklari tomonidan joriy qilingan uslubiy materiallar
hamda me’yoriy hujjatlarni ham kiritish mumkin.

O‘quv-metodik ta’minotning zamonaviy tashkil etuvchilaridan biri elektron
o‘quv-metodik materiallardir. Elektron o‘quv-metodik materiallarga quyidagilarni
misol qgilish mumkin: elektron ma’lumotnomalar; elektron o‘quv qo‘llanmalar;
elektron darsliklar; elektron entsiklopediyalar va boshgalar.

Informatika va axborot texnologiyalari kursining dasturly ta’minoti
kompyuterlarning bazaviy dasturlari va kursning ma’lum bir mavzularini
o‘rganishga yordam beradigan pedagogik dasturlar majmuasidan tashkil topadi.
Bazaviy dasturlarga quyidagilarni misol gilish mumkin: klaviatura trenajyori;
dasturlash tillari; Ofis dasturlari; Matn muharrirlari; Elektron jadvallar; Grafik
mubharrirlar; Ma’lumotlar omborini boshqgarish tizimlari; Tarmogqlar bilan ishlashga
mo ‘ljallangan dasturlar va boshqalar.

Pedagogik dasturiy vositalarga quyidagilarni misol qilish mumkin: o‘quv-
o‘yin dasturlari; o‘rgatuvchi va mashq qildiruvchi dasturlar; test dasturlari;
elektron o‘quv materiallarini yaratish uchun uskunaviy dasturiy vositalar;
ma’lumotnoma tizimlari va boshqalar.

Informatika va axborot texnologiyalari fanining rivojlanish tarixi va asosiy
g‘oyasining shakllanish jarayonlarini o‘rganish uchun tarixiy materiallardan
foydalanish lozim. Bunda informatika va axborot texnologiyalari fani o‘quvchilar
ko‘z oldida qotib qolgan va shakllanib bo‘lgan fan sifatida emas, balki
rivojlanishda, ijodiy yaratuvchanlik jarayonida namoyon bo‘ladi.

Informatika va axborot texnologiyalari fanidan ta’lim berishda uning boshqga
fanlardan farqli tomonlaridan biri dars jarayoni ko‘proq ko‘rgazmali va amaliy
ko‘rinishlarda olib borilishidir. Dars jarayonida quyidagi asosiy qoidalardan
foydalanish magsadga muvofiqdir: Informatika kursidagi turli mavzularning o‘zaro
alogalarini  ko‘rsatuvchi  sxemalar, plakatlar, klasterlardan foydalanish;
O‘zlashtirilgan mavzularni takrorlash va takomillashtirish; Oldingi o‘tilgan
materiallarni batafsil takrorlash; Yangi materiallarni tushuntirishda u bilan oddiy,
sodda va tabily aloqada bo‘ladigan ma’lumotlardan boshga ma’lumotlarni
go‘shmaslik; O‘quvchilarning o‘z fikrini bayon qilish usuli va shakllarini doimo
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kuzatib borish; Har bir bo‘lim so‘ngida umumlashtiruvchi va sistemalashtiruvchi
darslarni o‘tkazish.

Dars jarayonida ko‘gazmali vositalarni namoyish qilishda hozirgi kunda
keng qo‘llanilayotgan videoproektor qurilmasidan unumli foydalanish tavsiya
etiladi. Videoproektor yordamida kompyuter ekranidagi tasvirlarni katta ekranga
proektsiyalash ishlarini amalga oshirish mumkin. Shuningdek, Informatika va
axborot texnologiyalari fanidan mashg‘ulot olib borishda kompyuter
texnologiyasidan unumli foydalanish, o‘quv materiallarni taqdim etishning
elektron shakllaridan keng foydalanish magsadga muvofiq bo‘ladi. Nazariy
ma’lumotlarni fagatgina qonun-qoidalar berish bilan cheklanmay, mashg‘ulotlarni
har xil savol-javob shaklida, ko‘rgazmali qurollardan keng foydalanish shaklida,
munozarali ko‘rinishda ma’lumotlarni berishda amaliyotdan misollar keltirish
shaklida berilgan mavzuga oid mashg‘ulotlarni elektron darsliklardan foydalanib
bayon qilish kabilar zamon talabidan kelib chigmoqda.

Akademik litsey o‘quvchilarini bilim olishini zamon talablari darajasida
ko‘tarish, bilim, ko‘nikma va malakalarini yangi pedagogik va axborot
texnologiyalaridan unumli foydalangan holda oshirish akademik litsey oldiga
qo‘yilgan muhim vazifalardan biridir. Shu nuqtai nazardan ushbu maqolada yangi
pedagogik va axborot texnologiyalarini o‘zlashtirish va undan foydalanishning
metodik hamda amaliy asoslarini yaratish tahlil gilingan va istigbolli yo‘nalishlari
belgilab berilgan.
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AXBOROT TEXNOLOGIYALARNING O‘RNI
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Annotatsiya: Axborot uzatishning yangi texnologiyalari, o gitishning yangi
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IImiy yoki texnik ijodda ijodkor muayyan vazifani hal giluvchi g oyaga qo’l
urganda avvalo o'zidan oldingi ijodkorlarning shu mavzuga oid gilgan ishlarini
tahlil giladi va uning kamchiliklarini ko rsatib so'ngra uni bartaraf gilish ustida
izlanishlar o tkazadi, kuzatishlar olib boradi, mantigiy xulosalar chigaradi, farazlar
giladi, tajribada sinab ko'radi, yechim noto'g'ri chigib qolsa yangilanadi va
boshgacha uslublar bilan masalani hal qilishga urinadi. Texnik ijodkorlik
masalalarini yechish jarayonida, biron-bir texnik ob’yektni takomillashtirish
vazifasi yoki yangi texnikani yaratish g oyasi ustida izlanishlar olib boriladi.
Bunda albatta umumkasbiy fanlaridan olingan bilimlar va shuningdek go'yilgan
masala mohiyatiga oid maxsus fanlardan olgan bilimlardan foydalaniladi. Bundan
tashgari qo'yilgan masalani  muvaffagiyatli  yechish  ko'p jihatdan
takomillashtirilishi lozim bo’lgan konkret texnikaning rivojlanishining umumiy
gonuniyatlarini chuqur bilish va masalani yechish uslublarni to'g'ri tanlashga
bog'lig bo'ladi. Ko pchilik ijodkorlik masalalarida mavjud texnika nugsonlarini
bartaraf gilish uchun uni takomillashtirish emas, balki original yechimga ega
bo’lgan yangi usulni topish, masalan, go’l| mehnatini mexanizatsiyalashtirish va
avtomatlashtirish yoki inson sog’lig’i uchun xavf tug diradigan ishni mexanizmlar
ishiga almashtirish talab gilinadi. Bunday holda yechimni to'g'ri topish ham
texnikaning gonuniyat asosida rivojlanishi hisoblanadi.[1]

Ta’lim jarayonida o‘qitishning yangi texnologiyalarini belgilaydigan metodik,
pedagogik nashrlar bilan tanishish, darsda o‘gitishning yangi texnologiyalaridan
samarali foydalana olish, ta’lim sifatini oshirish, o‘quvchilarning bilim faolligini
shakllantirishda ijodiy izlanishning samarali usullarini o‘rgatish hozirgi zamon
talabi. XXI asr — axborot texnologiyalari asri. Zamonaviy jamiyatda uning
ahamiyati katta. Shuning uchun hozirda ta’limni axborotlashtirish va fanlarni ilmiy-
texnologik asoslarda o‘qitish magsadlari belgilanmoqda.Qobiliyatni o‘quvchi
tomonidan mavzu bo‘yicha olgan bilimlar to‘plami sifatida gabul gilmaslik kerak.
Bu o‘zgaruvchan muhitda o‘rganish natijasida olingan bilim, ko‘nikma va
malakalarni  amalda qo‘llay olishni anglatuvchi  yangi sifatdir.  Axborot
kompetensiyasini shakllantirishning asosiy maqgsadi o‘quvchilarda, oz ishlarida
kompyuter texnologiyalaridan erkin va samarali foydalanish qobiliyatini
shakllantirishdir. Axborot hozirgi zamon Kkishisining asosiy talabi hisoblanadi.
Shuning uchun o‘quvchilarga axborot bilimlari asoslarini berish, mantiqiy va

tizimli  fikrlash qobiliyatlarini rivojlantirish, o‘quvchilarni zamon talabiga
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moslashish, ya’ni axborot jamiyatiga moslashtirish lozim. Kommunikatsiya —
axborot uzatish usullari, mexanizmlari va ularni yozma ravishda yetkazib berish
qurilmalarini  o‘z ichiga olgan umumiy tushuncha hisoblanadi. Axborot
texnologiyalari sharoitida umumiy o‘quv jarayonining funksiyalari: o‘qitish,
ta’lim, ax- borotni bashorat gilish va ijodkorlik qobilyatlarini rivojlantirish bilan
aniglanadi. [2,3]

Axborot-kommunikatsion  texnologiyalarini  o‘quv-tarbiya  jarayoniga
Kiritishda o‘gituvchi oldiga yangi yo‘nalishdagi magsadlar qo‘yiladi:
- mavzu bo‘yicha o‘quv-uslubiy elektron majmualarni yaratish;
- umumiy kompyuter tarmoglaridan foydalanish;
- masofali o‘qitish (Internet) mashg‘ulotlar davomida mustaqil ravishda
go‘shimcha ma’lumotlar olishni ta’minlash;
— dasturlash muhitida innovatsion usullardan foydalangan holda dasturiy saytlarni,
vositalarni ishlab chigish (multimediya va gipermatnli texnologiyalar).

ljodkorlik masalalarni yechishni asoslashning muvofiq variantlarini
tanlash strategiyasi yechimlarini qabul qilishning umumiy  tamoyillarga
tayanadi.(1-shakl) [3]

Qarama- .
qarshiliklarni Axborot, garama-garshilik
aninlach
v
Magsadni asoslash T
Masalani tahlil gilish
C
v
Yechim uslubini g = T
tanlash T = b
S Il
2 L P
Uslublarni tahlil
gilish
v
a b
Mavjud maqgbul @ (b)
yechimni gabul qilish
ljodkorlik masalalari yechimini Yechimni gabul gilishningevrika jarayonining
asoslash umumiy shakli (a) va analitik (b) usullarini
1-shakl qo’llash: T-taxlil; C-sintez3; b-baholash.

2-shakl

ljodkorlik masalasi yechish strategiyasini tanlast ijodkor shaxsning
individual sifati, motivi yakdilligi va ijodkorlik potentsic  vaziyatni tangidiy
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tahlil gila olish qobilyati kabi ko plab omillarga boglig. Bunda go’llaniladigan
ijodkorlik masalalari yechimini gabul gilish uslublari majmuasini evristik va
analitik guruhlarga ajratib garash mumkin.(2-shakl). [4]
Bugungi kunda o'nlab yangi texnik goya va yechimlarni izlash metodlari
ma’lum. Zamonaviy ta’limning asosiy shartlaridan biri, bu o‘quvchilarga o‘ziga
kerakli ma’lumotlarni o‘zi izlanib topishga o‘rgatib, o‘zlarining traektoriyalarini
o‘zlari tanlashi hisoblanadi, axborot ta’lim mubhitini loyihalashtirishning asosiy
magsadi talabalardan mustaqil o‘qishni talab qilish, ya’ni ularni izlanuvchanlikka
o‘rgatishdir.
Ta’lim jarayonida kompyuter texnologiyalaridan foydalanish quyidagi
magsadlarga garatilgan:
1. Axborot texnologiyalaridan foydalanish asosida ta’lim-tarbiya
jarayonining
darajasini oshirish:
- ta’lim jarayonining ta’siri va sifatini oshirish;
- fanlararo alogani chuqurlashtirish;
- soddalashtirish va kerakli ma’lumotlarni qidirish hajmini oshirish.
2. Talaba shaxsini rivojlantirish, axborot jamiyatida hayotga tayyorlash:
- aloga qobiliyatlarini rivojlantirish, shakllantirish;
- kompyuterli grafika, multimediya texnologiyasidan foydalanish orgali
estetik tarbiya berish;
- axborot madaniyati, axborotni gayta ishlash gobiliyatining shakllanishi.
3. Jamiyatning ijtimoiy buyurtmasini bajarish:
- axborot savodli odamni tayyorlash;
- kompyuter muhitidan foydalanuvchilarni o‘qitish.
O‘qituvchi uchun natija, nafaqat o‘quvchining bilimi, balki o‘z-o‘zidan
bilimlarni egallash va olingan bilimlarni ehtiyojlarga tatbiq etishdir. Bugungi
yosh avlod ertangi yangi olam quruvchisi hisoblanadi. Bugungi kunda
axborotlar oqimi tez sur’atda o‘smoqda. Axborot mubhitida ishlash uchun
hozirgi kunda har ganday o‘qituvchi kommunikativ va axborot madaniyati
rivojlangan, o‘z fikrlarini tizimli ravishda bayon eta oladigan, interaktiv
doskadan foydalanib, onlayn rejimda ishlashni bilishi kerak. Talabalarni
zamonaviy texnologik usullar yordamida o‘qitishga rahbarlik giladigan
ustozlarimiz endilikda yangi hayotga, yangi o‘qishga, yangi munosabatlarga
moslashishlari zamon talabi hisoblanadi. Albatta, bu jarayonda
ragobatbardosh rivojlangan mamlakatlar gatoriga qo‘shilish o‘qituvchilar
zimmasiga katta mas’uliyat yuklashini unutmasligimiz kerak.

Foydalanilgan adabiyotlar
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TA’LIMDA FAOL VA INTERFAOL O'QITISH USULLARINING
IMKONIYATLARI

Sadritdinov Nizomiddin Xomiddin o’g’li, assistent
Toshkent davlat transport universiteti
Annotatsiya

O ‘zbekiston Respublikasi Axborot texnologiyalari va kommunikatsiya-larini
rivojlantirish vazirligi O zbekiston Respublikasi Prezidentining 2018 yil 19
fevraldagi PF-5349-son Farmoniga muvofiq tashkil gqilingan. O ‘zbekiston
Respublikasi Axborot texnologiyalari va kommunikatsiyalarini rivojlantirish
vazirligi faoliyatining bir nechta asosiy vazifalari va yo'nalishlardan iborat
ulardan biri zamonaviy kommunikatsiya vositalari sohasida ilmiy tadgigotlar va
ishlanmalarni, kadrlarni tayyorlash, gayta tayyorlash va malakasini oshirishni
tashkil qilish, dasturiy mahsulotlar, axborot tizimlari va ma’lumotlar bazalarini
ishlab chigish va tatbiq etish, axborot xavfsizligini ta’'minlash va axborot-
kommunikatsiya texnologiyalarining boshga sohalarida shunday ishlarni tashkil
etish.

Kalit so’zlar: AKT, innovatsion texnologiyalar, passiv usullar, interfaol.

Annomauusn

Munucmepcmeo — ungopmayuouHvlx  MeXHONO2UU U KOMMYHUKAYULL
Pecnyonuku Yzoexucman cozoano 6 coomeemcmeuu c¢ Yrkazom Ilpezudenma
Pecnyonuku  Vzoexucman om 19 ¢espana 2018 200a No [11D-5349.
Munucmepcmeo UHGOPMAYUOHHBIX MEXHOA02UN U KoMMYHuxayui Pecnyonuxu
V3bexucman umeem HeCKOIbKO OCHOBHLIX 3a0ay U HANPAGIEHUl OesimelbHOCU,
OOHUM U3 KOMOPbLIX SABIAEMC OpP2aHU3AYUs UCCIe008AHULL U pPA3PAOOMOK,
00yueHUs, Nepeno02omosKU U  NO8bleHUs  Keanugukayuu 6 obracmu
COBPEMEHHBIX KOMMYHUKAYUU, NPOCPAMMHBIX NPOOYKMOS, UHDOPMAYUOHHBIX
cucmem. u uugopmayuu. Pazpabomka u 6HeOpenue 6a3 OamHbIX, 3auUMa
ungopmayuu U opeamuzayus — maxou pabomvl 6 Opyeux  obnacmsx
UHGDOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHOI02UL.
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Knroueeswie cnoea. HKT; UHHOBAYUOHHbIE MEXHONI02UU, NACCUBHbLE Memoébl,

urmepaxkmueHble.
Abstract

The Ministry of Information Technologies and Communications of the
Republic of Uzbekistan was created in accordance with the Decree of the
President of the Republic of Uzbekistan dated February 19, 2018 No.PF-5349. The
Ministry of Information Technologies and Communications of the Republic of
Uzbekistan has several main tasks and areas of activity, one of which is the
organization of research and development, training, retraining and advanced
training in the field of modern communications, software products, information
systems. and information. Development and implementation of databases,
information protection and organization of such work in other areas of
information and communication technologies.

Keywords: ICT, innovative technologies, passive methods, interactive.

Asosiy gism. Bugungi kunda Yer kurrasining istalgan joyidan turib,
zamonaviy axborot-kommunikatsiya texnologiyalari (AKT) imkoniyatidan
foydalangan holda ta’lim olish mumkin. Zero an’anaviy ta’lim o‘z mavqeini saqlab
tursa ham, keyingi paytlarda masofaviy o‘qitish texnologiyalari kundan-kun
ommaviylashib bormogda. Bugungi kunda mamlakatimizda yangi jahon axborot-
ta’lim mubhitiga integrallashishga yo‘naltirilgan ta’lim tizimi barpo etilmoqda. Bu
ta’lim jarayonini tashkil etishda zamonaviy texnik imkoniyatlarga javob beradigan
sezilarli o‘zgarishlar bilan kuzatilmoqda. Zamonaviy axborot texnologiyalarining
ta’lim sohasiga kirib kelishi ta’lim usullari va o‘qitish jarayonini yangicha
yondashuv asosida tashkil etish shakllarini sifatli ravishda qulaylashtirib,
o‘zgartirish imkonini bermoqda.[1]

Axborot-kommunikatsiya texnologiyalari ta’lim tizimini
modernizatsiyalashtirish jarayonining eng muhim gismidir. AKT — bu turli texnik
va dasturiy qurilmalar bilan axborotga ishlov berish usullaridir. U birinchi
navbatda, zarur dasturiy ta’minotga ega bo‘lgan kompyuterlar va ma’lumotlar
joylashtirilgan telekommunikatsiya vositalaridir.[2]

Innovatsion texnologiyalar deganda ular faol va interfaol o'qitish usullaridan
foydalanadigan kompetentsiyalarni shakllantirish singari intizomni rivojlantirishni
gamrab oladigan texnologiyalar tushuniladi. Bunday texnologiyalar, masalan,
axborot-kommunikatsiya texnologiyalari (texnik fanlarni o'rganishda kompyuter
fanini jalb qilish), shaxsga yo'naltirilgan texnologiyalar (talabalarning tabiiy
ma'lumotlarini ishlab chiqish, aloga ko'nikmalarini shakllantirish), didaktik (o'quv
jarayonida yangi metodlar, usullardan foydalanish) va boshgalar.

Talabalar bilan birinchi uchrashuvlardan boshlab texnik fanlar o'gituvchilari
ushbu fanni o'rganish magsadlari, ushbu fanning vakolatlarni shakllantirishga
go'shadigan hissasi to'g'risida anig tushuncha berishlari kerak. Buning uchun ta'lim
dasturi kelajakda bitiruvchilarni zarur kompetentsiyalarni olishga undovchi
o'gitishning muammoli, tadgiqot hususiyatini aks ettirishi kerak. O'gituvchilar 0'z
sohalarida foydalanadigan darslarni tashkil gilishning bir necha asosiy usullarini
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ajratib ko'rsatish odat tusiga kiradi. Passiv usul - bu o'gituvchi va o'quvchi
o'rtasidagi o'zaro munosabat shakli bo'lib, unda o'gituvchi darsning borishini
boshqgaradigan asosiy belgi bo'lib, talabalar passiv tinglovchilar sifatida harakat
gilishadi. Biz passiv usuldan butunlay voz kechishimiz kerak emas. Butun idrok
jarayonida passiv usullarning nisbati boshga usulga nisbatan ustun bo'lmasligi
kerak.[1]

Faol o'gitish usuli - bu o'gituvchi bilan passiv usul bilan emas, balki faolroq
bo'lishiga hissa go'shadigan o'quv jarayonini tashkil etish. Agar passiv usullar
avtoritar hamkorlik uslubini nazarda tutgan bo'lsa, unda faol uslublar demokratik
uslubni nazarda tutadi. Shu bilan birga, o'qituvchi “tinglovchilarda odatiy taxta va
bo'r mavjud bo'lganda, an'anaviy o'gitish metodologiyasini gayta ko'rib chiqishi
kerak™.

Bugungi kunda ko’plab sohada malakali bo'lish va ma'lum bilimlarni
talabalarga etkazish uchun etarli emas. Hozirgi vaqtda o'gituvchi jarayonni
talabalarni bilim olishga jalb giladigan tarzda tashkil gilishi kerak, bu esa faol va
hatto interfaol o'qitish usullari yordamida amalga oshiriladi. Ma'lumki, o'quvchilar
o'quv jarayonini faol ishtirok etish orgali o'rgangan materiallarini tushunish va
eslab golish osonroq.[2]

Faol va interfaol ta'limning ko'plab shakllari mavjud, ulardan bir nechtasini
eslaylik: ijodiy vazifalar, xato bilan gilingan ma'ruzalar, agliy hujum, ma'ruzalar va
munozaralar tagdimoti bilan konferensiyalar, o'quv munozarasi, kompyuter
dasturlaridan foydalangan holda o'qgitish, case-metod.

Xulosa va takliflar. Keys-metodni o'rganish usuli murakkab tizim sifatida
ifodalanishi mumkin, u shuningdek, boshga tushunish usullarini ham o'z ichiga
oladi. Bunga modellashtirish, tizimni tahlil qilish, muammoli usul, fikrlash
tajribasi, simulyatsiya, tasniflash usullari, o'yin usulida o'z rolini bajaradigan
usullar kiradi. Vakolatlarga ega bo'lish faoliyatga asoslanadi. Shunday qilib, bilim,
ko'nikma va qobiliyatlarni o'zlashtirish imkoniyati talabalarning faolligiga bog'lig.
Ushbu faoliyatni to'g'ri tashkil etish oliy o'quv yurti o'gituvchisining vazifasidir.

Foydalanilgan adabiyotlar
1. O.U.Avlayev, S.N. Jo’rayeva, S.P.Mirzayeva “Ta’lim metodlari” o’quv-
uslubiy qo’llanma, “Navro’z” nashriyoti, Toshkent — 2017.
2. Sh. K. Shayakubov, R. X. Ayupov “Interfaol ta’lim usullari” o’quv
qo’llanma. Tafakkur-bo’stoni Toshkent — 2012.
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O’QITISHDA VIRTUAL TA’LIM NAZARIYASI

Saidova Dilfuza Ergashovna, o’gituvchi
Qarshi davlat universiteti

Annotatsiya. Ushbu maqolada hozirgi kunda ragamli texnologiyalar
rivojlanib borgan sari, virtual ta’lim, masofadan o’qitish va onlayn ta’limga
bog’ligligi o ’rganildi.

Annomayus. B osmoti cmamve ucciedyemcsi 83auUMOCBA3b  MeAHCOY
BUPMYATbHBIM 00PA308aHUEM, OUCMAHYUOHHBIM 00YVYeHUeM U OHIAUH-00)YeHUueM
8 YCII0BUAX COBPEMEHHOCO0 pA3BUMUAL L;ugbpoeblx mMexHoI02UlL.

Annotation. This article explores the relationship between virtual education,
distance learning and online learning in the face of modern digital development.

Kalit so’zlar: virtual ta’lim, masofadan o’qitish, onlayn ta’lim, elektron
ta’lim.

Hozirgi kunda ragamli texnologiyalar rivojlanib borgan sari masofadan
o'gitish onlayn ta'lim bilan ko'prog bog'liqdir. Onlayn o'gitish uchun virtual
sinflardan foydalanish masofaviy ta'limni onlayn muhitdagi asosiy xususiyatlarini
takrorlash orgali an‘anaviy ta'lim shakliga yaqginlashtiradi.

Virtual o'rganish ko'plab shakllarga va tegishli atamalarga ega. Ular juda
o'xshash ko'rinadi, ammo o'rganish va o'gitishning turli jihatlarini aks ettiradi va
"virtual o'rganish™ ning mohiyatini tushunishga yordam beradi. Bu yerda eng ko'p
ishlatiladiganlar: Elektron ta'lim keng ma'noda quyidagilarni anglatadi:

-0'gitish va o'gitish uchun elektron texnologiyalardan foydalanish;

-0'quv faoliyati to'liq yoki gisman onlayn tarzda amalga oshiriladi. Ular
internetdan foydalanmasdan elektron ommaviy axborot vositalari yordamida
o'tkazilishi mumkin.

Virtual ta'lim - asosiy xususiyatlari va afzalliklari quyidagilardan iborat:

-butun dunyoda taqdim etiladigan cheksiz qator ta'lim xizmatlariga
(mavzular va repetitorlar) masofaviy Kkirish;

-shaxsiy kompetentsiya darajasi, individual ehtiyojlar va turli xil uslublarni
hisobga oladigan individual o'quv jarayoni;

-xavfsiz va xavfsiz o'quv muhiti;

-vaqt, joylashuv va sur‘at jihatidan moslashuvchan o'rganish;

-igtisodiy samaradorlik, vaqtni tejash, osonlikcha Kkattalashtirish va
boshgalar.

Hozirgi vaqtda ta'limni virtuallashtirishni - bu sirtgi ta'lim va 0'z-0'zini
o'gitishda, bu telekommunikatsiya tizimlarining jadal rivojlanishi, multimedia,
tarmoq aloqasining harakatchanligida ko’rishimiz mumkin.

Virtual o'rganish - bu o'quv tashkiloti binolari tashqgarisida va ichkarisida
kompyuterlar va internetdan foydalanish orgali takomillashtirilgan o'quv tajribasi.
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Bu o’qitish asosan eng ko'p onlayn muhitda amalga oshiriladi. O'qitish faoliyati
onlayn rejimida amalga oshiriladi, bunda o'gituvchi va o'quvchilar ajralib turadi

Masofaviy ta'lim virtual o'gitish muhitida o'tkazilib, 0'z-o'zidan (asenxron)
yoki jonli veb-konferensiyalar (sinxron) onlayn o'gitish va o'qitish uchun
mo'ljallangan elektron o'quv tarkibiga ega. [1]

Onlayn ta'lim sifati eng avvalo, zamonaviy ta'lim nazariyalariga muvofiq
raqamli texnologiyalardan to'g'ri foydalanishga bog'liq bo’ladi.

Virtual ta'lim masofadan o'gitish bilan chambarchas bog'ligdir. Virtual
jarayonlarning sababi haqigiy ob'ektlarning o'zaro ta'siri. Agar bir yoki bir nechta
o'zaro ta'sir giluvchi ob'ektlar faoliyatning o'zaro ta'siri sub'ekti (talaba, o'gituvchi)
sifatida harakat gilsalar, bu o'zaro ta'sir ularning virtual holatining manbaiga
aylanadi, bu o'zaro ta'sirga gadar bir xil sub'ektlarning holatidan farg giladi.
Hagigiy sub'ektlarning ichki holati, ularning virtual holati natijasida vujudga
keladigan o'zgarishlar va o'sishlar doimiy ta'lim jarayoni va natijasini tavsiflaydi.

Virtual ta’lim deganda biz eng umumiy shaklda biz sub'ektlar va ta'lim
ob'ektlarining o'zaro ta'sir jarayoni va natijasini, ular tomonidan virtual ta'lim
maydonini yaratish bilan birga olib boramiz, ularning o'ziga xos xususiyatlari
ushbu ob'ektlar va sub'ektlar tomonidan belgilanadi. O'gituvchilar, talabalar va
o'quv ob'ektlari alogasidan tashqgarida virtual ta'lim maydonining mavjudligi
mumkin emas. [2]

Boshgacha gilib aytganda, virtual ta'lim muhiti texnik vositalar, ko'rgazmali
qurollar yoki sinf xonalari bilan emas, balki fagat o'quv jarayonida gatnashadigan
ob'ektlar va predmetlar tomonidan vyaratiladi. Ta'kidlash kerakki, ta'limning
an'anaviy tushunchasi ma'lum miqgdordagi materialni talabaga yetkazish sifatida
aniqg shaxslarning o'zaro ta'siriga mos keladi va amalga oshirish uchun belgilangan
o'quv dasturlari standartlari, rejalari, dasturlari va boshqalar shaklida juda ob'ektiv
ravishda o'rnatiladi.

Virtual ta'lim yuqorida aytib o'tilgan barcha atamalarni birlashtiradi. U
jismoniy muhitning ko'pgina kamchiliklarini, masalan, vaqtni, sharoitlarni,
joylashishni va hokazolarni yengib o'tadi. Onlayn muhit o'gituvchilarga ko'proq
talabalar bilan ishlashga va ularning kundalik vazifalarini optimallashtirishga
imkon beradi. Virtual o'rganish an‘anaviy pedagogik shakllarga yangi pedagogik
metodlarni ham kiritadi va o'rganishni yanada shaxsiylashtirilgan va qulay gilishga
yordam beradi.

Adabiyot
1. Xyrtopckoit A.B. BupryansHoe oOpa3oBaHue U pyCCKUM KOCMU3M //
EIDOS-LIST. - 1999. - Bein.1(5): http://www.eidos.techno.ru/list/serv.htm.
2. HocoB H.A.Bupryaneubiii denoBek: Ouepkd 10 BUPTyaTbHOM
ncuxosioruu aercrea. - M.: M3a-so "Maructp", 1997. C.14.
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SENSORLI ACTUATOR TARMOQLARINI TASHKIL ETISH
VA UNING AFZALLIKLARI

U. Saparova - 2-bosqich, Q. Joldasova —1-bosgich magistrantlar,
P. Kenesbaeva - 3-boshqish, A. Iniyaminov - 1-boshqish talabalar.
Muhammad al Xorazmiy nomidagi TATU Nukus filiali

Annotatsiya: Mazkur tezis aglli shabarlar uchun keng ko'lamli
ma'lumotlarni tahlil gilish muammolarini hal gilishda odatda, aqlli shaharlar kabi
kiber jismoniy muhitlardan to'plangan ko'p modali sensor ma'lumotlari
shuningdek, aqlli binolar, avtonom transport vositalari, elektr tarmoglari va
boshgalarni birlashtirish va optimallashtirishga va'da berib, aqglli, foydalanuvchi
va talabga yo'naltirilgan shahar infratuzilmalari va xizmatlarini muvaffaqiyatli
o'tishni ta'minlaydi.

AHHOmal{ll}l.’ B smom mesuce oOamnnvie My]lbmuMoanleblx 0amtm1<06,
cobpanHvle U3 Kubepguzuweckux cpeo, maxkux KAK YMHble 20podd, a Makoice
unmezpayusi. ~ YMHulIX  30QHUl,  ABMOHOMHBLIX  MPAHCNOPMHLIX — CPEOCMS8,
anexkmpocemeti u m. /., Ilpu pewenuu 3a0ay KpynHOMAcumaOHO20 aHAIU3A
OAHHBIX Ol  VYMHbIX 20p0008. U obecneyugaem YCHeWHbIL Nepexoo K
UHMEIEKMYANbHOU, YOOOHOU U  OPUEHMUPOBAHHOU HA CHPOC  20POOCKOL
UHppacmpykmype u yciyeam, ooewas OonmumMu3ayuro.

Annotation: In this thesis, multi-modal sensor data collected from cyber
physical environments, such as smart cities, as well as the integration of smart
buildings, autonomous vehicles, power grids, etc., in solving large-scale data
analysis problems for smart cities. and ensures the successful transition of smart,
user-friendly and demand-driven urban infrastructure and services, promising to
optimize.

Kalit so’zlar:Simsiz  Sensor Tarmoglari (SST), Machine-to-Machine
(M2M), infratuzilma, Taktil Internet, Internet of Things (1oT), (HAR).

Knioueewie cnoea:becnposoonvie cencoprnvie cemu (SST), mawuna-mawuna
(M2M), ungpacmpyxkmypa, maxkmunvuwiti Mnmepnem, HUumepnem eeweti (1oT),
(HAR).

Keywords:Wireless Sensor Networks (SST), Machine-to-Machine (M2M),
Infrastructure, Tactile Internet, Internet of Things (loT), (HAR).

Texnologik tadqiqotlarda mutaxassislar tu’rli tasavvurga ega bo’lgan
shaharlarning hayajonli tasvirlarini chizishadi. Biroq, kelajak - bu aglli shaharlarga
imkon beradigan sensor va aktuator texnologiyalari, xususan, ishonchli, geterogen,
simsiz deyarli hamma narsaga Kkiritilgan son-sanogsiz sensorlar orgali alogani
ta'minlash uchun maxsus ishlab chigilgan tarmoqglar hisoblanadi.

Simsiz Sensor Tarmoglari (SST) paydo bo'lishi bilan dunyo yangilik va
o'zgarishlarning yangi davri arafasida. Kichikroq, kuchliroq protsessorlar, aglli

mobil qurilmalar, arzon narxlardagi zondlash, katta ma'lumotlarni tahlil qgilish,
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bulutli xosting va Internet tomonidan ulanishning yangi darajalari yaginlashishi
Machine-to-Machine (M2M) texnologiyasining so'nggi to'lginini kuchaytirmoqda.
Buning foydali ta’rafi mashinalarning va raqamli dunyo ko'p va muhim
ahamiyatga ega hisoblanadi. Bu binolar, temir yo'l transporti, elektr tarmoglari va
sog'ligni saqglash kabi ko'plab global sanoat tarmoglarining har kuni ishlashini
keskin o'zgartirish imkoniyatiga ega. SST-lar bizning transport vositalarimiz va
uylarimizni, shuningdek yangi ishlab chiqiladigan, o’rnatiladigan va joylashtirilgan
sensorlarni 0'z ichiga oladi va bu esa kundalik hayotning ko'p jihatlariga tub
o'zgarishlarni keltirib chigaradi.

SST innovatsiyalari aglli binolar, avtonom transport vositalari, elektr
tarmoglari va boshgalarni birlashtirish va optimallashtirishga va'da berib, aglli,
foydalanuvchi va talabga yo'naltirilgan shahar infratuzilmalari va xizmatlarini
muvaffaqgiyatli o'tishni ta'minlaydi. Zamonaviy aqlli shaharlar dasturlarining keng
assortimenti mavjud, bu bizning hayotimizni osonroq va samaraliroq giladi,
masalan, foydalanuvchilarga shahar markazida to'xtash joylari bepul topishga
imkon beradigan aqglli telefon. Aholining ko'payishi bilan axlat yig'ish va jamoat
transportidan tortib hamma narsa gimmatrog va murakkablashadi. Uzoqda
xarajatlarni ko'paytirishdan, shuningdek, fugarolar tomonidan sensor va aktuatorga
asoslangan infratuzilma asosida amalga oshiriladigan aglli xizmatlarga talab
mavjud bu’lib kelaveradi.

Ushbu tezisda biz aqglli zondlashni amalga oshirishga garatilgan aqlli
shaharlarning jumbog'ini hal gilish uchun infratuzilma materiallarni gabul gildik..
Ushbu tezis kompyuter fanlari, aloga muhandisligi va fizika bo'yicha akademik
tadqgigotchilar, shuningdek axborot texnologiyalari sohasidagi maslahatchilar va
amaliyotchilar, aglli shaharlar uchun sensorlar va aktuatorlarning turli jihatlarida
0'z hissasini qo'shdi. Keyingi bo'limda biz chop etilgan hujjatlarning gisgacha
sharhini taqdim etamiz.

Aqglli  shaharlar uchun keng ko'lamli ma'lumotlarni tahlil qilish
muammolarini hal gilishda Odatda, aglli shaharlar kabi kiber jismoniy muhitlardan
to'plangan ko'p modali sensor ma'lumotlari bo'lishi kerak. Ma'lumotlarni topish,
birlashtirish va aralashtirish protokollari yordamida ishlatishdan oldin gayta
ishlanadi. Geterogen, shovqinli va to'liq bo'lmagan ma'lumotlar bilan
ma'lumotlarni tartibga solish uchun klaster algoritmlaridan foydalaniladi.
Mualliflar Bayesian-dan foydalanadigan yangi gidirish algoritmini taklif gilishadi.
Ma'lumotlar klasterining tezligi va anigligini oshirish uchun ma'lumotlar bazasida
ehtimollik piklarini topish uchun optimallashtirish algoritmlaridan foydalaniladi.
Ushbu taklif gilingan klasterlash algoritmi simulyatsiya va natijalarda yaxshilab
baholandi. Klasterlashning zaruriy sonini (1,99 dan 6,3 martagacha) sezilarli
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darajada kamaytirayotganligini va sintetik ma'lumotlar to'plami  uchun
belgilanganidan 1,69 dan 1,71 martagacha anigroq klaster hosil gilingan an'anaviy
kutish-maksimallashtirish (EM)ni ko'rsating. Bundan tashqari, algoritm ichida
chegaralarni to'g'ri anigladi takroriy ko'rsatkichlarni 1,88 baravar kamaytirib, 1,29
baravar aniqroq bo'lgan hagigiy ma'lumotlar to'plami maksimal EM dan
boshlanadi. Taktil uchun aqlli yadro tarmog'ini rivojlantirishga garatilgan Internet
va kelajakdagi aqlli tizimlar o’rnatiladi. Taktil Internet - bu juda past kechikishli
aloga tarmog'i yugori mavjudligi, ishonchliligi va xavfsizligi bilan ajralib turadi.
Taktil Internet yangi o'lchov olib kelishi taxmin gilinmogda shaharning turli xil
aglli jihatlarida odamdan odamga va odamdan mashinaga o'zaro ta'siri transport,
elektr tarmog'i, ta'lim, sog'ligni saqlash va madaniyatda o’z ko’rinishini topadi.
Ushbu magolada Taktil Internet tagdim etilgan uyali aloga tarmog'ining yadrosida
va aniglangan dasturiy ta'minotni ishlatadigan tizim tuzilishi ko'p darajadagi mobil
chekka hisoblashni ko’rsatadi va hissa asosiy tarmoq tuzilishiga garatilgan.

Tavsiya etilgan tizim ishonchli atrof-muhit sharoitida simulyatsiya gilingan
va natijalar shuni ko'rsatadiki oralig tugunlar sonini kamaytirish hisobiga 1 millik
buyurtmalarning gaytish kechikishiga erishdi aloga jarayonida gatnashadilar.

Hisobot ma'lumotlari olingan uchta bitta xonadonli uy xo'jaliklarida
o'tkazilgan sud jarayoni to'g'risidagi hisobot datchiklar to'plamidan to'plangan va
vagt o'tishi bilan yo'lovchilar tomonidan to'ldirilgan kundaliklar mualliflar
Yashirin Markov modellarini o'rtacha smenadan olingan funktsiyalar bilan
namoyish etilgan Kklasterlash va o'zgarish nugtalarini tahlil qgilish asosida,
keyinchalik, korrelyatsiyaga asoslangan hisoblash narxini pasaytirish xususiyati
tanlovi go'llaniladi.. Va nihoyat, Levenshtein masofasini o'lchash usuliga
asoslangan usul sensor tomonidan aniglangan tadbirlar va ishtirokchilar tomonidan
bildirilgan kelishuv namoyish etiladi. Datchik ma'lumotlaridan kelib chiggan
holda, faoliyatni aniglashda va ular gayd gilingan faoliyat bilan ganday
bog'ligligini ishlatishda foydalanish mumkin.

Oldingi hissadagi ishni bir gadam oldinga olib, Kastro va boshgalar tagdim
etgan Internet (IoT) ga muhim tana belgilarini va inson faoliyatini uzoqdan tanib
olish (HAR) tizimini kuzatib boradi. Faoliyatni aniglash uchun mualliflar
mashinada o'rganish algoritmlaridan foydalanadilar va ular to'rtta oldindan
belgilangan toifalar (yolg'on, o'tirish, yurish va chopish) doirasida sodir bo'ladi.
llg'or baholash real-dunyodagi apparat platformasi shuni ko'rsatadiki, taklif
gilingan tizim va vaqtida gayta aloga qgilish imkoniyatiga ega. Faoliyat amalga
oshirilgandan so'ng, masofadan turib vizuallashtirish bilan masofadan kuzatuvchi
komponent yordamida programlanadigan signalizatsiya ishlaydi. Ushbu tizim
95,83% muvaffaqgiyat nisbati Riouali va boshgalarning hissasi bilan muvaffagiyatli
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amalga oshiriladi. Aglli shaharlar sezish va harakatga keltirishning yana bir muhim
sohasiga murojaat giladi. Ushbu magola ushbu tizimning funktsional va targatish
arxitekturasini alohida e'tibor bilan taqdim etadi. Yo'llarni modellashtirish uchun
Petri tarmoglarining yangi kengaytmasidan foydalanadigan ma'lumotlar analitik
komponentida transport ogimini taklif etilayotgan tizimni baholash haqiqiy
hayotiy dastur yordamida vizualizatsiya va ma'lumotlarni tahlil qilish
komponentlari hisobiga amalga oshirildi.

3. Xulosa va eslatmalar.

Datchiklar va aktuatorlar kelajakdagi sanoat ingilobi uchun qurilish
blokidir. Ularda mavjud allagachon odamlarning atrof-muhitni anglash tarzini
o'zgartirdi. Sensor bilan ishlaydigan aqlli shaharlar shaharsozlikdan ijtimoiy
yashovchilarga gadar yanada bargaror kelajakka yo'l ochish demakdir. Ushbu
tezisdagi asosiy magsad odamlarni aglli shaharlarning markaziga qo'ydi. Trafikni
boshgarishdan aqlli shahar xizmatlarini insonparvarlik asosida yashashga yordam
berish muvaffaqgiyat uchun zararli omil hisoblanadi. Ko'rinib turibdiki, biz hali ham
aqlli shaharlarning iqgtisodiy, ekologik va ijtimoiy manfaatlarga hali erishilmagan
ingilobini boshlaymiz.
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TA'LIM SIFATINI OSHIRISHDA AXBOROT TEXNOLOGIYALARIDAN
FOYDALANISHNING PEDAGOGIK TEXNOLOGIYALARI.

Sodiqov Sarvar Sami o’g’li - assistent.
Toshkent davlat transport universiteti

Annotatsiya

Ushbu magola pedagogik magsadlarni va axborot texnologiyalarini ko'rib
chiqgishni oliy ta’limda multimediyali o'qitish texnologiyalariga kirish bilan o'zaro
bog'lashga harakat qiladi. Ta’lim sifatini oshirishda axborot texnologiyalaridan
foydalanishni samarali usullari, umumiy jihatlari ko rib chigilgan. Multimedia
texnologiyalaridan foydalanish ta'lim sifatini oshirishga xizmat ko rsatadi.

Kalit so’zlar: Axborot texnologiyalari, pedogogik texnologiyalar, AT-ta 'lim,
multimedia, tezkor aloga, elektron pochta, elektron konferensiya.

Annomayus
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Abstract

This article links pedagogical goals and consideration of information
technology with the introduction of multimedia teaching technologies in higher
education. The general aspects and effective ways of using information
technologies to improve the quality of education are considered. Improving the
quality of education can be achieved using multimedia technologies,

Keywords: Information technology, pedagogical technologies, IT education,
multimedia, instant communication, email, electronic conference.

Axborot texnologiyalari ba'zi hollarda o'rganilayotgan ob'ekt hagida yangi
axborot olish uchun ma'lumot to'plash, ishlov berish va uzatish usullarini anglatadi.
Shuningdek bu pedagogik jarayonning sifatiga sezilarli ta'sir ko'rsatadigan axborot
manbalari bilan ishlash usullari va vositalari to'g'risida bilimlar to'plamini
anglatadi. Barcha pedagogik texnologiyalar mohiyatidan axborot texnologiyalariga
bog’lig, chunki o'qituvchi va tinglovchi talaba o'rtasida ma'lumot almashishsiz
o'quv jarayoni mumkin emas. Hamda ta'limda zamonaviy axborotlashtirish
ma'nosi, madaniy-ma'rifiy va ilmiy ma'lumotlarga bepul kirish uchun eng qulay
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shart-sharoitlar uchun ham o'gituvchilar va o'quvchilar bilan ta'minlash
hisoblanadi .

Ta'lim tizimi har doim eng keng maqgsadli dasturiy ta'minot va kompyuter
vositalariga asoslangan zamonaviy axborot texnologiyalarini joriy gilishning eng
muhim ob'ektlaridan biri bo'lib kelgan. Bugungi kunda ta'lim tizimida ta'lim
magsadlari uchun ko'plab kompyuter dasturlari mavjud. Ularning aksariyati o'ziga
xosligi, yuqori ilmiy va uslubiy darajasi bilan ajralib turadi. Yangi avlod
kompyuterlari, sun'iy intellekt sohasida ishlashga asoslangan intellektual o'qitish
tizimlarining ixtiro gilinishi, xususan, ekspert tizimlari nazariyasi (fan sohalarida
maxsus ekspert bilimlarini boshgaradigan kompleks dasturlar) o'gishni yanada
kompyuterlashtirishga turtki bo'ldi.[3]

Grafikadan foydalanadigan o'quv dasturlari sezgi, xayoliy fikrlashni
rivojlantirishga yordam beradi. Shaxsiy kompyuterlarning ishlashi yaxshilanishi
multimedia texnologiyalari, virtual tizimlaridan keng foydalanishga imkon berdi.
Matn, grafika, video va animatsiyadan interfaol rejimda foydalanishga imkon
beradigan va shu bilan kompyuterni o'quv jarayonida qo'llash ko'lamini
kengaytiradigan multimedia texnologiyalarisiz (ingliz tilidan- “Multimedia - ko'p
komponentli muhit”) zamonaviy o'quv va o'quv o'yinlarini allagachon amalga
oshirish mumkin emas. [1]

Elektron pochta, global, mintagaviy va mahalliy aloga va ma'lumotlar
almashish tarmogqlarini o'z ichiga olgan aloga vositalari ham o'gitish uchun eng
keng imkoniyatlarni ochib beradi:

- har ganday o'lchamdagi va turdagi ma'lumotni turli masofalarga tezkor

ravishda uzatish;

- interaktivlik va tezkor aloga;

- turli xil ma'lumot manbalariga Kirish;

- go'shma telekommunikatsiya loyihalarini tashkil etish;

- elektron konferensiya tizimi orqgali va hokazo gizigtirgan barcha masalalar

bo'yicha ma'lumotlarni so'rash.

Kompyuter telekommunikatsion texnologiyalari ma'lum bir kurs o'gituvchisi bilan
o'quv materiallarini, shuningdek (elektron pochta, telegram, yangiliklar guruhlari
orgali) alogani ta'minlovchi samarali alogaga ega.

Axborot texnologiyalari quyidagi pedagogik maqgsadlarga erishish uchun
ishlatiladi .[3]

- O'quvchining shaxsini rivojlantirish, uni axborot jamiyati sharoitida

mustaqil ishlab chigarish faoliyatiga tayyorlash;

- Qo'shimcha, kompyuter, atrofdagi vogelikni bilish va 0'z-0'zini bilish

imkoniyatlari tufayli o'quv jarayoni samaradorligi va sifatini oshirish;
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O'quv jarayonini, o'quv muassasalarini, o'quv muassasalari tizimini
boshqarish;

- Nazorat ostidagi monitoringni amalga oshirish (nazorat qilish, o'quv
faoliyati natijalarini tuzatish, kompyuter pedagogik testi va psixo-
diagnostika);

- llmiy va uslubiy tajribani targatishni ta'minlash;

- Intellektual dam olishni tashkil etish.[1]

Talaba va OTM pedogoglari sanab o'tilgan pedagogik magsadlardan mustaqil
ravishda o'zlashtirilishi kerak bo'lgan yangi ma'lumotlarning manbai sifatida
foydalanishi kerak (nafagat o'qish uchun, balki mustaqil ravishda baholab hamda
go'llash mumkin).

Shunday qilib, multimedia texnologiyalaridan foydalanish orgali ta'lim
sifatini yaxshilashni ko'rish mumekin.

Multimedia texnologiyalari eng istigbolli va ommabop pedagogik axborot
texnologiyalaridan biridir. Ular ovoz, video, animatsiya va boshqa vizual effektlar
(Simulyatsiya) bilan birga rasmlar, matnlar va ma'lumotlarning butun
kollektsiyasini yaratishga imkon beradi.

Statik grafikalarni vektorli grafika va kichik hajmli rasmlar yordamida
ifodalash mumkin. Biror kishi 95% ma'lumotni vizual ravishda tasvir shaklida
gabul qgiladi, vya'ni, grafik Ushbu ma'lumotlarning taqdimoti matn bilan
taggoslaganda aniq va oson gabul gilinadi, ammo matn ham grafikadir.

M. |. Jaldakova IT-ta'limni odamlarning bilimlarini kengaytiradigan va
texnik va ijtimoiy jarayonlarni boshgarish gobiliyatini rivojlantiradigan ma'lumot
to'plash, tashkillashtirish, saglash, gayta ishlash, uzatish va tagdim etishning
usullari va texnik vositasi sifatida tushunishni taklif gilgan.[2]

I.V. Robert IT-ni anig, aniq kutilgan natijalarni olish uchun axborotni
avtomatlashtirilgan yig'ish, ishlov berish, saglash, uzatish, foydalanish, ishlab
chigarish vositalari, usullari, usullarining kombinatsiyasi bo'lgan IT fanining
amaliy gismi sifatida belgilaydi.

El Mashbits "pedogogik texnologiya™ tushunchasini o'quv jarayonida
ishlatiladigan material va ideal (bilim) vositalari tizimi sifatida belgilaydia. Ushbu
ta'rifga asoslanib, EI Mashbits o'gitishning axborot texnologiyalarini turli xil
0'quv dasturlarining to'plami sifatida ko'rib chigadi. [2]

Pedagogik amaliyotda axborot texnologiyalarini o'gitish bu maxsus jihozlar
va axborot vositalaridan foydalanadigan texnologiya.

Axborot texnologiyalarini o'gitish - bu o'quvchiga ma'lumot tayyorlash va
uni amalga oshirish vositasi kompyuter bo'lgan jarayon.[2]
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Axborot texnologiyalari - axborotni gayta ishlash bilan bog'liq jarayonlar (V.
N. Glushkov). Ta'lim jarayonida har doim axborot texnologiyalari
go'llanilgan. Bundan tashqari, har ganday usullar yoki pedagogik texnologiyalar
o'quvchilar tomonidan yaxshi tushunilishi uchun ma'lumotlarni gayta ishlash va
uzatish usullarini tavsiflaydi. Boshgacha aytganda, har qanday pedagogik
texnologiya axborot texnologiyasidir. Ta'limda kompyuterlar shu qadar keng
go'llanila boshlanganida, ta'limning axborot texnologiyalari to'g'risida gaplashish
zarurati paydo bo'lganda, ular aslida o'quv jarayonida juda uzoq vaqtdan beri
tatbig etilib, keyin " ta'limning yangi axborot texnologiyalari” atamasi paydo
bo'ldi.[3]
Xulosa
Xulosa o’rnida shuni takidlashim kerakki, ta’lim sifatini oshirishda axborot
texnologiyalaridan foydalanish ham ta’lim sifatini oshiradi va yengillik yaratadi.
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ZAMONAVIY GEOAXBOROT TIZIMLARINING
IMKONIYATLARI VA QO’LLANISHI SOHALAR TAHLILI

Q. Joldasova — 1-bosgich magistranti, U. Saparova - 2-bosqich
magistranti, P. Kenesbaeva - 3-boshgish talabasi,
A. Iniyaminov - 1-boshgish talabasi.
Muhammad al Xorazmiy nomidagi TATU Nukus filiali

Annotatsiya: Mazkur tezis zamonaviy geoaxborot tizimlarining
imkoniyatlari va qo’llanish sohalar tahlili mavzusida bo’lib, keltirilgan obektlar
haqgidagi fazoviy ma’lumotlarni va ular bilan bog’lig bo’lgan ma’lumotiarni
yvig’'ish  saqlash, tahlil qilish va grafik ravishda tasavvur gqilish  uchun
mo’ljallangan. GIS ning texnologik intellektualizatsiyasi uning tarkibiga sun’iy
intellektning usullari va vositalarini kiritish orgali amalga oshiriladi.

Kalit so’zlar: Mapping tizimlari, Panorama elektron kartalar, geoaxborot
tizimi, modellashtirish, infratuzilma, interaktiv, avtomatik,

Hozirda rivojlangan davlatlarda geoaxborot tizimi ko‘plab ijtimoiy sohalar,
igtisodiyot, siyosat, ekologiya, tabiiy resurslarni boshgarish va tabiatni muhofaza
qgilish, kadastr, ilm-fan va boshqa sohalarda qo‘llanilib kelmoqda. Geografik
axborot tizimi yer yuzidagi obyektlar, jumladan, binolar, shaharlar, yo‘llar,
daryolar, davlatlarni kompyuter orgali tasvirlashga yordam beradi. Hozirda bu
tizimni insoniyat faoliyati va dunyoda bo‘layotgan o°zgarishlar, voqea-hodisalarni
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tasvirlash, tahlil gilish, muammoli vaziyatlarni aniglash va ularni tushunish uchun
go‘llab kelmoqdalar. Kartalar orqali tasvirlab berilgan tahliliy muammolar insonga
har xil sonlar, diagrammalardan ko‘ra vizual ravishda samaraliroq tushunishga
yordam bermoqda.

Geoxborot tizimlari quyidagilarga bo’linadi:

1. Ma’lumotlarni to‘plash tizimi. Bu tizimda ma’lumotlar turli xil
manbalardan olinadi va boshlang‘ich qayta ishlov amalga oshiriladi. Bu tizimning
asosiy vazifasi turli xil fazoviy ma’lumotlarni o‘zgartirish (rastr ko‘rinishdan
vektor ko‘rinishiga keltirish) dan iboratdir.

2. Ma’lumotlarni saqglash va ajratish tizimi. Tizimning asosiy vazifasi
fazoviy ma’lumotlarni ajratish, yangilash va tahrir qilishdan iborat.

3. Ma’lumotlarni boshqgarish va tahlil qilish tizimi. Bunda turli masalalarni
hal gilish uchun ma’lumotlar guruhlanadi, ajratiladi va modellashtiriladi.

4. Ma’lumotni chiqarish tizimi. To‘liq yoki gisman ma’lumotlar bazasi
jadval, diagramma yoki karta ko‘rinishida tasvirlanib, bosmaga chigariladi yoki
foydalanuvchining talabiga ko‘ra elektron yoki qog‘ozli ma’lumot ko‘rinishida
beriladi.

Yuqoridagi to‘rtta tizim GATning ajralmas va amalga oshirilishi shart
bo‘lgan muhim tizimlaridir. Barcha jarayonlar mana shu tizim ichida amalga
oshiriladi va bunda ham, albatta, inson omili juda muhim rol o‘ynaydi. Geoaxborot
tizimida geofazoviy ma’lumotlar bilan ishlashda uning besh tarkibiy qismi yoki
komponentlari muhim sanaladi. Bu kompyuter tizimi, dasturiy = Geoaxborot
tizimining ilmiy asoslari ta’minot, insoniy resurslar, ma’lumot, tahliliy jarayonlar
va zaruriy infratuzilmalardir.

Mapping (kartografik) tizimlari — bu kartalarni professional ishlab chigishga
mo‘ljallangan maxsus dastur mahsulotidir. Mapping hamma kerakli elementlarni
tasvirlaydigan standart topokartalarni ishlab chigarishda yaxshi samara berib
kelmoqgda. Mappingda CAD da bo‘lmagan ko‘pgina qo‘shimcha imkoniyatlar
mavjud. Obyektlarni kartalarda tasvirlash belgilangan tartibda shartli belgilarga
asoslangan holda olib boriladi. Bu, o‘z navbatida, qisqa vaqt ichida yuqori sifatli
standart kartalarni tuzishni ta’minlaydi. Mapping modellashtirish va tahlil gilish
imkoniyatini bersa, mavzuli Geoaxborot tizimining ilmiy asoslari kartografiyalash
va monitoring gilishni chegaralaydi. Bunday imkoniyatni fagatgina ArcGIS orgali
bajarish mumkin. MapInfoning eng muhim xususiyati bu uning universalligidir.
Tizim boshga dasturlar — DOS, Windows, Windows NT, UNIX bilan va
geoaxborot tizimi dasturlari, ragamli kartografik tizimlar, geografik ma’lumotlar
bazasini yaratish va ishlatish vositalari bilan birgalikda ishlash xususiyatiga ham
egadir.

Tizim doirasiga quyidagi imkoniyatlar kiritilgan:

- ma’lumotlar bazasi ma’lumotlarini tahlil qilish usullari;
- geografik obyektlarni izlash;
- kartalarga mavzuli saygal berish usullari;
- shartli belgilarni yaratish va tahlil gilish usullari;
- Keng qamrovli ma’lumotlar formatining mavjudligi;
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- masofadan turib ma’lumotlar bazasiga kirish va ma’lumotlarni tarqoq holda
gayta ishlash.

Maplnfo dasturi yordamida joy to‘g‘risidagi ma’lumotlarni uning manzili va
nomi orqali topish, shuningdek, ko‘chalarning kesishuvini, chegarasini, interaktiv
yoki avtomatik ravishda geokodlashni amalga oshirish va ma’lumotlar bazasidan
obyektlarni kartaga ko‘chirish mumkin. Maplnfo dasturi yordamida joy
to‘g‘risidagi ma’lumotlarni uning manzili va nomi orqali topish, shuningdek,
ko‘chalarning kesishuvini, chegarasini, interaktiv yoki avtomatik ravishda
geokodlashni amalga oshirish va ma’lumotlar bazasidan obyektlarni kartaga
ko‘chirish mumkin.

»Panorama” elektron kartalar tizimi. ,,Panorama” geodeziyaning amaliy
masalalarini hal gilishga mo‘ljallangan dastur hisoblanadi. Bu dastur yordamida
ragamli va elektron kartalarni yaratish hamda ularni gayta ishlash mumkin. Bu
dasturning boshqga dasturlardan qulayligi GPS va elektron taxeometrlardan olingan
ma’lumotlarni qayta ishlashda bo‘lsa, noqulayliklaridan biri — dastur yordamida
fazoviy tahlil ishlarini bajarib bo‘Imasligidir.

Bu dastur yordamida:
- kartografik ma’lumotlar bazasini tashkil qilish;

- atribut ma’lumotlar bazasini tashkil qilish imkoniyatlari mavjud.

Geoaxborot tizimining ilmiy asoslari:

- kartografik va atribut ma’lumotlar bazasi orasidagi o‘zaro alogani o‘rnatish
va ta’minlash;

- klassifikator va izlab topish uchun qulay bo‘lgan ma’lumotlar bazasini
yaratish;

- hisobot va tahliliy ma’lumotlarni to‘plash hamda ularni bosmaga chigarish
kabi amallarni bajarish mumkin.

Yuqoridagilardan tashqgari, dastur yordamida joyning uch o‘lchamli tasviri

hosil qgilinib, bevosita real hayotdagidek navigatsiya gilish va bu dastur orgali
boshqa GAT dasturida hosil gilingan ma’lumotlarni o‘zgartirish mumkin.
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AXBOPOT KOMMYHUKAILIUS TEXHOJOTUSJIAPH ACOCHIA
XYCYCUU MAKTABHHU BOIIIKAPUIIIHU TAIIKHWJI OTUII

PacysioB Akbapanu - pusuka-MmaTeMaTuka (paHjiapu J0KTOPH,
npogeccop, E. Huézos- marucrparypa rajnadacu.
Myxamman an-Xopa3muii Homugaru TATY ®daprona puinuaan

Ywby maxonaoa xycycuii maxmaoOuu sHeu mMauwiKui 3muieanoa axoopom
KOMMYHUKAyus mMexXHoIo0cuAlIapu acocuoa MooOun unosa UWIAb qw;wzud
MaAkKmaoHu oowkapuuoa VKYy8YUIAPHU HA30pamed OJuul, YIApHUuHe OuiumMu 6a
dagomamu mypucuoacu MaviyMomiapHu oma-oHaiapea éxu eacuiiapea dopuul
MEeXHON02UACU EPUMUTCAH.

Taanu cyznap: xycycuii maxkmab, MoOun un08a, OABOMAMHU HA30PAM
Kuauut, xabap 106opunt, mecm HAmudicaiapunu vOopuL.

B omout cmamve onucwvieaemcs mobunvroe npuiosiceHue, OCHOeaHHoe HdA
qubopMaI/;LlOHHblx U KOMMYHUKAUUOHHbBIX MEXHOIOCUAX 8 HEeOA8HO CO30AHHOU
yacmHou wiKoJjie, nmexHojiocusl MOHUnopuHesd y4daujuxcsa 6 pyKOGOOCWISe WKOJ1bl,
omnpaeka qubopMauuu 00 UX 3HAHUAX U nocewiaemocniu poaumeﬂﬂM uiu
ONEKYHAM.

OI’IOPHble cjloea. 4Yacmuas uwkoJaa, MobunbHOE npulosiceHue, KOHmpOJib
noceuwjaemocniu, obmen COO6LI4€HZJ}ZMM, omnpaexka pe3yjibmamos mecmupoeaHUusl.

This article describes a mobile application based on information and
communication technology in a newly established private school, the technology of
monitoring students in the school leadership, sending information about their
knowledge and attendance to parents or guardians.

Key words: private school, mobile application, attendance control,
messaging, sending test results.

Xycycuit MakTabiap TallKWi OSTUIUIIN TabIUM-TapOus Ba wWiM-(aH
COXQJApMHU TAKOMWUIAIITHPHIL, TU3UMJA XYCYCHM CEKTOp HIITHPOKUHU
KEHTaWTHPHIIHE KY31a TyTajW. YKUTYBUM Ba IEJAror XOAMMIAp, WIMHI Ba
YOKOJIKOP 3UENMMIapra 0yiaran XypMaT-3bTHOOPHU SIHAa OLIUPUI, YKYBUMIAPHUHT
KacOMii MaxOpaTHHH PUBOJIAHTHPHII MAKCaauaa Y30eKucToH IIpe3nIeHTHHUHT
2020- #iun 6- nosaOpaaru [1P-6108-connu hapmMonu yukkan. bynaa ymymrabinum
MyaccacaJlapuHi TaXpuOa-CMHOB TapHKacuia XyCyCHUM CEKTOp Bakujulapura 3
Huiara umoHwIn OolikapyBra (KEHMHYAIMK Yy3aUTHpUII XYyKyKd OuWiiaH) Oepuin
oenrunad KyuuiaraH.

TabniuMm Myaccaca (AONUATHHUHT caMapaJiopjMrd yHUHT Xap Oup
OYFuHIapu OOIIKapyBUTra TU3UMJIIA EHAAITYBHU MaBXKYIJIMTH OujiaH OeNruiaHaIu.
Tabnum MyaccacaHUHT HCTUKOOJMHHU Kypa OWIWII, MEJaroruk >KaMOaHHHT
WOKOIUM  KOOMNMUSATIApUHU XHMCOOra oJraH XOJAa peXalallTUPUII MYXUM
axaMmusTra ora. YMyMul ypra TabJIuM MakTaOiapuaa MeTOAUK (HAOTUSTHU acOCaH
YKyB TapOus unuiapu 0yinya aupektop ypurOocapu 6omkapud 6opanu. LyHuHr
y4yH OYT'YHTH KyH JUPEKTOp YpuHOOCapHIaH XaM TalIXHUCUH, XaM TaxJIMIT4YM, XaM
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TQAKUKOTYM, XaM MaciaxaT OepyBuu Oymumm Ttana® kunuHaau.lllyHuHTIEK,
nejaroruka banugan TalIkapu NICUXOJIOT U, dunocodus,
CTaTUCTHKa,MH(OpMATHKA coxanapu Oyinua XaM MablymoTiapra sra OYIuiu
Kepak. Xycycuil MakTtabna Oy j>kapa€HHU TabCUCUM OWJIAH OUprajaukia amaira
OLIMPWIAIA. Xap KaHJal TalIKUJIOTHU XYCYCHUSATHUIIAH KenuO 4uKuO, OOUIKapuil
MEXaHU3MH MIUIa0 YUKWINIIK 3apyp Ba Oy »kapacH [T acocuaa Talkuil 3THIAIIN
MaKcaara MyBOGUKIHp. Y30ekuctoH Pecry6iukacn MHHOBAIMOH PUBOMKIAHMII
Ba3UpIMTH TamadbOycu Ounan daprona mraxpumaru 10 Tta maktabna, CyHBHI
TahakKyp UMKOHUSTIAPU aCOCU/A UIUTAHANTaH «AKJIM MaKkTald» AacTypH >KOpHid
TWITaH.«AK/UIM  MakTad» JacTypd MakTaOiapaard Oup KaH4Ya KOFO371a
IOPUTHIAJNTaH XYXAOKAaTJIapHU, KypHaJ Ba KyHIQJIMKIAPHU SJEKTPOH IIaKira
YTKa3ull OpKajdud MakTad TUPEKTOPHU, TUPEKTOp YpUHOOCApH, YKUTyBUMIIAp Ba
OOIIKa WIIYM XOJUMIIAp UILIAPUHUA aBTOMATIAIITUPHUIN YU9yH XHU3MaT Kuiaan. by
sca  Koro30o3iukka capd  OYynmamuraH  BaKTJIApUHU — Tekall — Xucoowra
JUPEKTOPJIAPHUHT Y3 KamoacuJaru YKUTYBUMJIAPHUHT KacOMil pHUBOXIJIaHUIIMIa
bTUOOPHU OLIMPUIIH, YKUTYBUWIAPDHUHI KYNPOK BaKT y3 YCTUAA HIUIALINra
UMKOHUSAT sIpaTaiu.

«AKJUIM MakTad» JACTYPUHUHT CYHBHH Tadakkyp UMKOHUATIApU OYyitnda
KyHUJIard TaxJIvminid MabIyMOTaap OJIUHAIN:

1. Vanamupumn Kuitne 6y1ras MaB3yaap XHCOOOTH;

2. ®aon yKyBUMIap XUCOOOTH;

3. VKyBUMIApPHHHT SKUCMOHMH PHBOMJIAHMII JApaKACHHH MOHHTOPHHT
KUJTHUIIL;

4. Xap Oup YKyBUMHUHT cuH(, paH Oyilmya Yy37alITUPUII XOJATUHUHT
rpaduK KYpUHUIIIATH MabIyMOTH;

5. V3namTupyimg nacT YKyBUMIAPHUHT aTOXHAA XUCOOOTH;

6. YKyBuMnapHu MyaiisH (paHIapaaH KOOMIAATHHIE aHUKJIALL.

bu3 TaBcus staguran Android pycymumarn MoOus TeneoHIap YUYyH
Education Control mo6un unoBacu €pnamuna QoiigaiaHyBuu YKUTyBUM cudatuaa
(baoUSITHHY TAIIKWI STUIIN MyMKUH (1-pacm). Bynna

1. S"KquHnap PYMXaTUHU IAKJUIAHTUPULL

2. Napc MalFyaoTIapUHUHT JKaIBaJIMHU SPATHIL

3. lapcra KaTHamuMnuIapHu Oeirumian (JaBoMar)

4. TynoB MaOnarJapuHUHT TYJTAHWIAIIMHU HA30paT KAWL

5. YKyBUMHMHT JaBOMATH, OMIMMH HATHKAJapd Ba TYIOB MHKIOPJIAPUHH
ota-oHanap €ku Bacuitinapra CMC tap3uia 1000pHILL.

Education
Control

91



1-pacm. Education Control MoOun nioBacCMHH YMYMUN KYPUHHILIH.

Ymby winoBa VpHatwirasgad cyHr, MoOwn tenedoHuHuHTr |D pakamunHu
aJIMUHUCTpATOpra 1000pulll OMHACH XOcuJl Oyiaau. AJMUHUCTPATOP TOMOHUIAAH
doiinananyBuu pyixaTaan yTka3wiray, 1acTyp/la Muiail peskuMu GaoJsiialiaim.

bapua mabaymoriap mobun tenedonHuHr xotupacuaa Education Control
narnkacuaa 3JeKTpoH kaaBan (aitnu kypununina — MS Excel dopmatuaa caxinad
Oopwiad Ba KEWHMHYAIMK MabIyMOTJIApHH TaxXJIWil Kuiuijaa (oiganaHuiaam.
Jlactyp TecT pexuMHAa HIUIaMOKAa. YHra siHa Oup Karop (yHKUMATApHU
KUPUTHUII UMKOHUSATH YPraHUIMOKIA.

Anaouér
1. Comparative Education. Sohail Naqvi. Journal-srpnember Ne 6. 2012. p.55
2. Kenneth C. Laudon, Jane. P. Laudon. Management Information Systems:
Managing the Digital Firm, 13th Edition, Pearson Education, USA 2014.p.45-46
3. FanmeBa 3. Cynbuil Tadaxkypra acociaHran «AKUIA MakTad» aacTypu
MaKTa6J1ap11a HNHCOH KaltuTaJInHA PUBOKIIAHTHPAIH.
https://mininnovation.uz/uz/news/2188

TAJTABAJIAPHU JAPCJIAPJA ®AOJJIMI'UHU TADMHUHJIALL
MAKCAJIUJA YKUTUIIHUHI JACTYPUH BOCUTAJIAPH,
MVYJUBbBTUMEJIUA TEXHOJJIOT'UAJTAPUHHUHI OIITUMAJI
BAPUAHTJIAPU AHUKJIALLITUPHUIL

H.A. OxynoB — kapeapa myaupu, M.M. 3ypxy:kaes — Tajnaoa.
AHIMKOH 1aBJIAT YHUBEPCUTETH

Annomayus. Maskyp maxonada — Yzbexucmon onuil yKye iopmaapuod
manabanapHune  oapcaapoa  (aoinueuUHu - MABMUHIAUWL  8d  Myamumeoudazd
acociaHean o0apciuKkiap 6a OacmypilapHu MyamMMolapu emapiuia JjiyHod 6d
oauean waxknoa Kypub yuxunea. Mynmumeounu mexHeoi02usiaputy OnmuMall
sapuanmiapuoa  YKUMUWHUHE —AQHUKAUK — HYKmaiapea 3bmubop  Kapamuu
Jlcouzueu  maxkaugh Kuaunean. Mynmumeou mexuorueusiapu manadbaiapea
oapcirapoa @aorueunu owupuwioa — mMaviumM OepuluHuHe anoxuod, 0OowKa
Gannapoan keckun apk KUIyeuu scuxamiapuea ypey oepuiea.

Annomayus. B cmamve  00cmMamoyHo  Kpamko U HEOXOMHO
paccmampusaromcs npooiemvl 0becneyerHuss aKmueHo20 Y4acmusi CmyoeHmos 8
VPOKAxX U MYyTbMUMeOUUHbIX Y4eOHUKAX U npospammax 6 8yzax Yzbexucmana. B
ONMUMATILHBLIX ~ 8APUAHMAX — MYIbMUMEOULHbIX — MEXHONo2UU  npeodiazaemcs
oopawams GHUMAHUe Ha MouyHocmb 00yuenus. Ocoboe GHUMAHUE YOensemcs
momy ¢hakmy, umo MyibmumeOoulinvie MeXHOA02UU OMAUYAIOMCS OMm  Opyeux
OUCYUNTIUH 8 MOM, YMO OHU YYam CmyoeHmos 6vims OoJiee AKMUBHbLIMU 8 KILACC.
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Annotation. The article rather briefly and reluctantly discusses the
problems of ensuring the active participation of students in lessons and multimedia
textbooks and programs in universities of Uzbekistan. In the optimal options for
multimedia technologies, it is proposed to pay attention to the accuracy of
teaching. Emphasis is placed on the fact that multimedia technology differs from
other disciplines in that it teaches students to be more active in the classroom.

Kanum cyznap: mynimumeoua mexuanocusiiapu, auukiawi, maiabanap
Gaonnueunu owupuuL.

Knroueevie cnoesa: Myﬂbmumeduﬁubze mexHoJlocuu, udeumud)ukauuﬂ,
noevluiernue aKkmueHocmu cmyc)eHmoe.

Keywords: multimedia technologies, identification, increasing student
activity.

MabiayMku, Typau Toudamaru ol YKyB IOPTIAPUHUHT YKYB pekaliapuaa
Tajabanapra 6eBocuTa MyJITUMEINTa OUJI €KU YHTA ajloKaaop (aHiapjaH TablIuM
Oepuil Ha3apja TYTUJITaH.

MyntuMenua coxacu TajllabaHUHT aapciapa (HaoIMruHu OMUPUO acocuid
MyTaxXacCUCIUTUTa Kal Japakaja JaxJaop OYIMNUIATHAAH KaThHA Hasap,
TanabanapHu VKuTHIAa (pannapaa papera HucOataH (ao/UIMTMHU TEKIIUPUII Ba
MaB3y OViinua mapciapra KU3UKTUPHUII YHTa ouJl (aHiapaad cabok Oepuiiia 0ol
Makcaj TajadajapHd MyJITHUMeaua Xakuaa (pakar ymMyMmMuid TymryH4a OepuIlaH
uoopar Oynmacnuru >xou3. lllynunrnek, TamaGanmapHU OJJIUNA, KUYUK MYJITH
MEeIUaIN JACTypCHU3 JapJIUKJIApHU YpraTUIl OMIaHTuHA KU(DOSIaHUO KOJIMACITHK
Kepak.

AnbGarra, Oy ram OupuHYM HaBOaTAa TaHJIaTaH MYTaXaCCHUCIIHUTU
nH(popMaTrKara ouj] Ba yHra sikud Oynran tanabanapra gaxjagopaup. Tanabamnapra
napciapaa (GaoJUIMTHUA OIIMPHUIN Ba OuiauM Oepu® yHHM Tanad Kujgap IKaHMH3,
tanabanapra pgapcnapna (GaoJIMTUHU OpIIMja anbaTra yJIapHU KU3Kapid
MYJITUMEIATU AapCiaukiiap Ounan (GaoJUTruHy OIIUPHII JIO3UM JIEMaK:

- ¥3 kacOwmit GaonusAT coxaaapuaa MyIbTUMEANA BOCUTAIAPUIAH

dorinanaHum;

- BUJICO, ayJIN0, TACBUP, THIICPMATHIIA MabJIyMOTJIap OWIIaH WIILIAILL;

- MyJIbTUMENA TEXHOJOTHsIapu/IaH (hoiaalanral X0J1a MyIbTUMETHAITH

MaxCyJIOTJIApHU UIITIA0 YMKHUII MaJlaKaJTapUHU dTalJIallH,

MynbTUMeIna TEXHOJOTHSIApA MOJIYJIM Mabpy3a, aMalluid IMaKiIuaa OJIu0
oopwranu. Kypcuu Vkutum >xkapa€Huja TabJIUMHUHT 3aMOHABUN METOIUIAPH,
ax00OpOT KOMMYHHUKAITUS TEXHOJOTHUSIIApU KYJUIAHWIWIIM Ha3zapAa TYTUJITaH
Mabpy3a Japciapuia 3aMOHABUH KOMIBIOTED TEXHOJIOTHsUIapu EpaaMuja
TaKAUMOT  MaTepuajylapy  Ba  DJIEKTPOH-IUJAKTUK  TEXHOJOTHUsIap/iaH

S'ITKaSI/IJIa,Z[I/IFaH amMaJmm MaliryJjoTiiapaa TCEXHHK BOCHUTAIapJdaH, OSKCIIPECC
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CYypoBnap, TECT CYPOBIAPH, aKIUN XYKYyM, TYPYXJH (UKpall, KHUYUK TypyXJap
OwiaH unUIalml Ba OOIIKA MHTEPAKTUB TabJIMM YCYJUIAPUHHU KYJUlall Hazapia
TyTUIAIU.

Pecnybnmukamus Ilpesunentu IllaBkar Mup3uée Oy Wuian “Unm-
MabpudaT Ba pakaMiIl UKTUCOAMETTa YTHUII Huin” 1e0 6eXu3 YBbJIOH KUITaHIapH
nyk. XKaxon mukécuma wHPOpMATHKA COXACH MyTaxacCHcClapura Taigad Kyma
IOKOpH OO Typran Ba TMHMMCHU3 YcuO Oopaérran OyryHTH KyH, XO3UPTH JIaBp
udopMaTuKa Ba yHTa SKHH coxajapnaa (aoiusaT IOpUTa&TraH, TabIUM COXacHia
unuiaérrad npodeccop-yKUTyBUMIAPTa KyJla KATTa MAbCYJIMT IOKJIANHIu.

VKUTHITHUHT 3aMOHABMI JMAAKTHK BOCHUTANAPHHHM APATHINIA TPAQUKIH,
TOBYILIH, (OTO Ba BUJEO axXOOpOTIApPHUHT OUp BaKTIa TabCUPHU XucoOura
ax0opOoTHAIITUPUII BOCUTAIApUAA MYJbTHMENHA KYJJIAHWITaHU Y4YyH OyHAail
BOCHTaJap KaTTa 5SMOLIMOHAJ Kydra sra Ba Tabiaumra @aos KUpHUO KeyIu.
MynbTUMEIUaHN KYJJall TabJIUM OJyBUYWIApra YKyB MaTepuaiiapu OujiaH
TypJinua UIUIalll UMKOHUHU Oeplu, S’hbHU TabJIUM OJYBUM MaTepUATHU KaHJan
VpraHuiiy, YKUTUIIHUHT 3aMOHABUM JUJAKTUK BOCUTAJAPUHUHI WHTEPAKTUB
UMKOHUSTIAPUHU KaHAal Kyiulam Ba OOIIKa TabJIUM OJyBUWIAp OujaH
XaMKOpJIMKIArd WIIHU KaHJail aMalira OLIMPUIIHU Y3U XaJl 3TaAu Xamja yJap
TabJIUM KapaCHUHUHT (DA0J KaTHALTYMIapUra aitiaHaauiap. I unepMaTH Ba yHUHT
acocuJia SpaTWraH MyJbTUMEANA BOCUTaNapuja KyNruHa ad3auiukiap MaBxky[d
Oynu0, yJapHUHT OUMp KHUCMHU YMYMHH XapakTepra ira, 0OIIKa KUCMHU OeBOCHTa
TabJUM OJIyBUMJIADHU YKUTHINTA Xu3MaT Kuiau. llegaroruk Taxxpubanap
KypCcaTaauKu, YKUTUIIHWUHI 3aMOHAaBUM JWJAKTUK BOCUTAJAPUHHUHI JJIEKTPOH
BOCUTAJIApUia MYyJIbTUMEINA-aXOOPOTIAPHUHT HABUTAIMS Ba THIEPXaBOJIAIapHU
TalIKWJI OTUII KapaCHJIapu OWJIMMIIADHU TaKAUM OTUII Ba YKUTHUITHUHT
MyJIbTUME/INA BOCUTAJIAPUHU SIPATUIIHUHT ABTOMATIAIITUPWITaH BOCUTAJIAPUHU
KYJIall OpKAIM caMapanyd TALIKMJI OSTUINTA HMKOH Oepaju. Y KUTHIIHUHT
3aMOHABUM  JUJAKTHUK BOCUTAJAPUHM  SIPATUIIHUHT ACOCUUA HMHCTPYMEHTH
cudatuga rumnepMmenra Ba MYJbTUMEIWA TEXHOJIOTHUSJIAPUHUHT  AUAAKTUK
UMKOHUSTIAPU VKYB XKapa€HUHU WHIMBU Iy aJIalll TUPUIIL Ba
mudpepeHIuaATIAIITAPUI,  YKUTUIT ~ MOTHBAIUSACUHA  KyYaWTHPHUII, YKYB
MaTEepUAIMHUHT KYPra3MalluTMHA TabMUHJIAII, KalTap aJlOKaHW TabMUHJAIL, Xap
KaHJ1all ayAMOBU3yasl aXOOPOTHU KOMIBIOTEP dKPaHU A MHTETPATUB TaKJIUM JTHIII,
dbolanaHyBYMHUHT TU3UM OuWJiaH HHTEp(aos MYJOKOTHHU TAIIKWI JITHII Ba
Oowkanap aHukiIaHrad. MynbTUMenna TeXHOJOTUsICH (oiilaJaHyBuM Ba ax00poT
TU3UMUHUHT UHTEpPaos ¥3apo TabCUpJALIYB IIAPOUTHIA ayJAMOBHU3Yyall, MATHIIH,
rpadukiIu axO00pOTIapHU WUFHII, TYTUTAII, KaiiTa UIUIAII, CaKJIall Ba Y3aTHUIITHUHT
yCyJd, METOJ, yciy0 Ba BOCHTAJapy Ma)KMyacura acocCjJaHraH XoJyijga axOopOTHHU
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TaKJAUM OTUITHUHT TYpJId XWI BOCHTalapuaad Oup Bakrtaa (organaHuil
UMKOHUSTHUHM Oepamu. MynbTUMenUa TEXHOJOTHSCUHUHT WMKOHUATIAPUHU
amajira OIIMPYBYM aMajuil Ba HHCTPYMEHTAJl JACTypHil BOcUTaiap TaXJIWJIH
acocuia, YKUTUIIHUHT JTUJAKTUK BOCUTAJAPUHU SPATUII YUYyH aCOCHUU JAaCTypHid
BocuTa cudaruaa Macromedia Flash Tanmanmn.

MynpTUMenna, YpraTyBuu JacTypliapHH Kyimam Oyiaxak YKATYBUMIAPUHUHT
axOopoTJIapHM W3Jall, TYIJIall, KaiTa WIIall, cakjall Ba y3artuil Oyiuya
daomuATH MasMyHH YKUTHII METOAJApU Ba TAIIKWIMK  IIAKUTAPUHUHT
XapakTepuHu V3rapTupuinu aHukimanav. Visual Basic Ba Macromedia Flash
JACTypiapu acocuaa MyJbTUMEANAIN YKUTUII IUIaThopMacu Toupacuia BUPTyal
TabJIUM MYXUTHHU SPATHUII UMKOHUSTIAPU 04nO Oepuiiaiu.

Arap Ou3 4YMHJAH XaM Kejlaxak Y4yH cudatriu, pakoOarOapaoil
TaBIMMIA YKYBUWJIAPHH  ETHUINTHPHO YUKAPUIITHHU KCTAcaK, TabJIUM KapaéHuaa
TanabanapHu (HAOJUIMTMHU MaHa IIyHAal y3ura xoc, aJoxujaa dbTHOopra MOJIUK
TOMOHJIADUHU XaM HMHOOAaTra OJIMOFMMH3 Kepak. bu3 rokopuaa MyinTuMeana
TEXHAJIOTHSIapUa DJEKTPOH JapCiMKiIap spaTuin Oyinuya TanabanapHu
($aoJUTUTHU OIIMPHUIITHU ONITUMAJ BApUAHTIAPUHU aHUKJIAIITUPCAK KEHI MabHOJa
Tajabiap xaM y3ura xoc OYJIHIIN MyMKUHJIUTH Tabuui Oup xoiaup. Jlekun Oy
WOKOOMI MabHOAATH WHXKUKJIMK Ba TaKaOOypIUKIUp, arap yJlIapHH IIyHIai aTamira
TabOup >xou3 OYyica. Xysmiac, TOKM Ou3 ymoOy coxara Xoc OyJiraH maHa IIy
WHKUKIUKHA KyTapa OJaJWraH, XypMar KWIaJuTaH, >XKyJa Kym OIOpOKpaTHK
KOFO3003JIMKJIApJaH XOJIM, MYTJIAKO CaMUMHUN TabJiUM THU3UMHHM (Kepak Oyica
PUBOXKJIAaHTaH MamJlakaTiapAaH aHjo3a oju0) spaTa OJIMac SKAaHMU3, KHUITUN
IOTYKJIapra spuila OJIManmus.

DoiigaJaHWIraH agaduérTaap.
Tay Vaughan, Multimedia: Making It Work, 8th Edition, 2011, p.481.
2. . Kpanusenko A.B., «TexHomoruu MyibTUMEINA U BOCTIPUATHE
OLLYILIeHMI», yueOHoe nmocooue. MockBa M:. BUHOM. JlabopaTopus
3Hanuii, 2009. 271c.
3. www.tami.uz web sayti
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USE OF VIDEO LESSON CREATIVE TECHNOLOGIES IN THE
PROCESS OF ELECTRONIC EDUCATION

Niyozov Muhammad, Yuldashev Ulmasbek — teachers.
Gulistan State University

Abstract: The article provides information about the technologies that create
video lessons in the educational process and their capabilities. Bandicam, one of
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the technologies that creates video lessons, discusses the possibilities of working
with it.

Keywords: educational process, e-learning, video lesson, video image,
technology.

Annomayun: Maxonaoa mavaum dHcapaéHuoa 6udeooapciapHu sapamyeyu
MEXHONO2UANAD 64 YIAPHUHE UMKOHUAMIAPU XAKUOAd MABIYMOMIAD Keaimupuo
ymunean. Buoeooapcnap sapamyeuu  mexnonocusnapoan  oupu  Bandicam
oacmypuoa uwaaul 8a YHuHe UMKOHUSAMIApU XaKkuoa oukpiap 6aén KUIUHEaH.

Kanum cyznap:mavium  oicapaéuu, 2I1eKmMpoH  MABIUM,  6U0e00apc,
8UOEOMACBUD, MEXHONO2US.

Annomayua: B cmamve npeocmasnena ungopmayusi o MexHoI02USIX
CO30aHUsl BUOEOYPOKO8 8 YUeOHOM npoyecce u Ux 803moxcHocmsax. Bandicam,
O00HA U3 MEXHON02Ul, CO30AWUX BUOEOYPOKU, 00CYIHcOaem B03MOHNCHOCIU
pabompl ¢ Hell.

Kniroueevie cnoea: yuebnwlii npoyecc, 31eKmpoHHoe obyyeHue, 8U0e0ypoKu,
8UO€0, MEXHONO2UM.

As people step into the current XXI century, a new information society has
been established. In this society, new ways of learning and teaching are becoming
more widespread. It is also important to implement in an informationalized society
e-learning at the same time as well as traditional forms of education. In e-learning,
the main focus is given on creating e-learning resources.

Textual, graphic, digital, audio, video, photo and other forms of information
are widely used in the creation of e-learning resources. Computer technology is
widely used as the main tool.

E-learning resources created in different disciplines and its various fields
serve as an additional visual aid for learners to improve their knowledge.
Educational e-materials created using the capabilities of modern information
technology create additional opportunities not only visually, but also for real
understanding, repetition of materials, independent work on a particular topic.

Of particular importance is the creation of video images and enrichment of its
content, which is one of the main components of e-learning resources. Today,
many softwares have been developed to record screen images as video images
using modern computers, which include:

1. FastStone Capture,
Screen camera;
CamStudio;
Bandicam;
ISpring Free Cam;
Movavi Screen Capture and others.

o0k whN
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FastStone Capture is a very popular program that allows you to not only
record quality video from the screen, but also take, edit and view screenshots. With
the help of the program you can create video images and take screenshots of the
whole screen and its individual parts.

Screen Camera - this program is especially important for its simplicity. Even
if you’ve never written anything in your life - with it you’ll get to know for sure! A
simple and convenient tool for all users to record on-screen video images! The
disadvantage of the program is that the program is paid (free version only works
for 10 days), in the free version, in the created video, at the bottom of the program
window there will be a small note that the video was created in the trial version of
the program.

CamsStudio is a free computer software designed to record everything that
happens on a computer screen. Allows you to record in several formats: AVI, MP4
and SWF. In practice, it is a good choice for those who prepare educational video
courses, presentations, game videos. The lack is that there are problems recording
sound from the microphone.

Bandicam is a very high quality program for capturing video and creating
screenshots of the entire screen as well as a separate part of it. It allows you to
record video in almost any game: Minecraft, WOW, tanks and more. It can be
recorded in various applications: Skype, webcams, video chats, just from the
desktop (separate area or full screen), and so on.

iISpring Free Cam is a free software to record everything on the screen in a
video file. Educational videos allow you to easily and quickly create textbooks,
presentations, manuals, and more.

Movavi Screen Capture is a universal software for recording audio video from
the screen. With it you can record webinars on Skype, record audio and video from
various sites, create your own video tutorials. The disadvantage of the program is
that there are cases where the program freezes when working on payable, large
sized video files.

One of the technologies recommended above is to look at the capabilities of
the Bandicam software, which is handy for video capturing running softwares on a
computer screen.

The mentioned software is a popular multimedia software from Bandicam
company, designed to edit screen recordings and videos. The software is a reliable
that can be easily used by ordinary users unfamiliar with computers.

Bandicam is a compact screen recording software for Windows that is a
technology designed to record all the information that happens on a computer
screen in a high quality video format. With this technology, you can record a
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specific part of the screen or games using DirectX/OpenGL/Vulkan graphics
technology.

Bandicam helps you write computer games with a high compression ratio,
while maintaining quality close to the original and providing better performance
than other recording software with similar features.

The main advantages of this software are:

- ability to display FPS during registration;

- support for high quality video recording (resolution up to 3840x2160);

- support for 720p/1080p video format (popular on many video hosting sites);

- you can record applications (games) using DirectX, OpenGL (AVI, MP4);

- ability to create screenshots (formats: BMP, PNG, JPG);

- unlimited maximum file size (you can record all day!).

The working window of the software is shown in Fig. 1, the description of

the program control buttons is given in Table 1.
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Figure 1. The structure of the software window.

To record high quality video in Bandicam, you must first select the desired
video recording mode in Home section. This can be to record a specific area of the
screen (Rectangular), the entire screen (Full screen), record around the mouse
(Around the cursor), game mode (Record of the game) or record from the webcam

(Record from device).

Table 1.
Description of the main buttons of the software.

Bandicam can record everything that happens on a
Capture the screen computer monitor and save it in video format (AVI,

MP4) or image.
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Bandicam allows you to record various two-

Record the game dimensi(_)nal and three—dimensiona! games in 4K
UHD video format and record video up to 480
squares.

Bandicam, web-camera, Xbox/PlayStation,

Record from devices smartphone, IPTV and others allow you to record
from external video devices.

Once we have selected the desired mode, we will set the settings for
recording high quality video. During installation, we should pay attention to the
recommendations shown in Fig. 2.

BANDI

[SRLN

22 Moxanyiicra, sbiGepuTe pexim 3anucn

Figure 2. Video tab structure of the software window.

When we select the “Video” (1) tab, we set the appropriate icon for
Start/Stop-hot key and Pause - hot key in the Recording section (2), for
convenience and time saving. When recording lessons, it is useful to check the
boxes “Show cursor” and “Effectiveness of mouse™. If you want to participate in
the video, you need to check the “Add video from webcam” box.

By pressing the Settings (3) button, we can adjust the desired settings.

Sound label. To activate all sound settings, check the “Record sound” box. In
the “Basic device” field, select the name of the audio output that corresponds to the
transfer of sound to the speakers, in “Additional device (Microphone)” - the output
of the recording. When the microphone is connected, additional configuration
elements appear, i.e. the “General Audio Track on the Main Device” is best
optimized for it (Figure 3).
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Figure 3. Software window. The structure of the Settings section of the Video tab

Webcam tab. Initially, this feature was disabled. If you activate it, you will be
able to detect the location on the screen where the application window is located
by transmitting the image from the camera. You can also make changes to a
number of configurations in the properties section.

The Mouse tab is not multifunctional. This allows you to just turn the cursor
view on or off, as well as add click and highlight effects. It is very easy to activate
this shortcut by removing the relevant functions.

Logotype label. If you need to “sign” your videos, you only need this feature.
With Bandicam, you can not only mark the path to the logo, but also determine its
location in the video.

Text tab. In this section you can write texts for videos.

Options tab. It is advisable not to change the configuration in this section,
except for the paragraph marking the priority where the “above average” parameter
should be set.

In conclusion, it should be noted that today it is necessary to use the means
and methods of processing, presentation, perception of visual and auditory
information, aimed at the creation of copyrighted videos, the formation of
knowledge, skills and abilities. It all depends on the creative potential of the
teacher, his ability to creatively apply the described tools in the learning process.

References:
1. https://www.bandicam.com/ru/
7. https://mybandicam.ru/fag/kak-zapisat-kachestvennoe-video/
8. https://ocomp.info/programmi-dlya-zapisi-video-s-ekrana.html
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Y4 BA UKKH YVJTUAMJIA TACBUPJIAP: MOJIEJLIIAP,
AJITOPUTMJIAP BA TAXJINJI COXAJIAPHA

M.Y.HopuHOB — yKUTYBYH.
TATY ®daprona punuaan

Annomanusn - Maxonada ukku ya4oeiu maceupoan yu Yadoeiu maceuped
YMuwioa ukKu Ya4oeau MoOeaIHu Y32apmupul 64 Uii08 bepunl aneopummiapu
Mmacananrapu Kypub wukunean. Taxaunoa, ounmpraw aneopummaapu, maceupHu
napyanaul 86a 00veKmMHU aHuKIaw coxacuoau yseapuuiiap Kypcamuiean. 3D
MAceupaap y4yH cup2anysdu ounaoa ypmayda iokai 6a mapmuoay cmamucmukanu
XUCOOIAUHUHE ME3KOP ANOPUMMIAPY MAKIUGD IMUNAH.

Kanum cyznap - Taceupea uuinos bepuwt, y4 yadamiy maceup, maceup
MoOenu, U068 bepuul areopummu, maxiuil KUIUUL COXACU, Me3KOP ancopummiap.

"Vy ynyoBnu TacBUp" aTamMacu MIUIATWITaHAA, MAbJIyMOTIAPHUHT OyTyHIIal
Oomrka Typaapu tyuryHunaau [1] - [3], ynapHUHT acocuiiyiapu Kyiuaarumiap.

1. VY4 koopauHaTtanu (GyHKUMS OuiaH OeNruiiaHaJuraH Ba TapKUOHaru
O0apya OOBEKTIAPHH Y3 WUUTA OJNTaH y4d YIHOBIH (PA30HUHT MABIYM OUpP XaXKMIH
MalJJOHUHUHT TOMOMOP(UK TaCBUPHU OYJIraH MabIyMOTJIap.

2. HomyTtanocuOnuk Tydainm Ky3aTyBuura 00ObeKTIIApHUHT 5KOMIaIlyBU
TYFpHUcHIa TyllyH4Ya OepyBUM UKKH YIIUOBIIM TaCBUPJIAP KYPTIUTHAAH TAIIKHIII
TONTaH CTEPEOCKONMUK TaCBHP.

3. OOBEKTIIApHUHT AKX Ba )KOWJIAMIUAIITAHYA 0ax0Jiamra UMKOH
Oepaauras, aMMo 1Ty Ousad Oupra UKKH YIT40BIU OO KOJAIUTaH Y4 YI40BIU
CaxXHAHMHT MPOEKIUsACH (MacanaH, akCOHOMETPHUK) XUCOOIaHyBYH TACBHP.

4, WKy YI14OBAM TACBUP, YHUHT Xap OUp HYKTacu y4 ym4oBiu (pazonaru
0ab3u KoOpAUHATalapra TYFpH Kejaau, Macaial, Macoda €xu peiabed.

5. OObeKTIapHUHT TaCBUPJIAPUHU SpATaJUTraH Maxcyc yCyJiaa Mak/IaHraH
TacBHpJap, MacajaH, FoJorpaMmaap.

6. OObeKT Kajipyapy TYIUIAMUHU ¥3 HUUTa OJITaH BUIEO KeTMa-KETIUKIap.
Bynpaii MabtymMoTaap y4 YJI4OBIM MAacCUB IIAKJINAA TAKAUM STHIIMIIN MyMKHH,
aMMO OyHJ1a KOOpJIMHATalIapjaH oupu (ha3oBuil sMac, 0aaTKy BaKTHUHT
KOOpPJIMHATACH XUCOOIaHAH.

Keitnnuanuk, y4 ymdosiau €ku 3D tacBup (y3J1yKCu3 €KU JUCKPET)
nevnnrannaa ¢hakat OMPUHYM Typaard TacBUpiap TymyHuwiaan. Aciauaa, 3D
TacBUp OAaTIaru
2 YM4OBNM TAaCBUPHUHT OOIIKa (Pa30BUil YIuaMIapyuHU KYIIUII OPKaIH
KEHTaUTUPUIIMILIY XUCOOIaHaIH.
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VY4 y14oBIM TaCBUPHU MAKIUIAHTUPHUIN YCYJIApH Typiauda OVIUIIN MyMKUH;
SHT MaIIXypHu TOMOTpauK CKaHEpJall - PEHTIeH KOMIIMIOTep ToMorpadusicu EKu
MarHuT-pe30HaHC ToMorpadus XxucoOIaHaIu.

['eosoruk TagKUKOTIApAa CEMCMUK TEKIIMPYBJIAp HATHUXKACW[A, Y3rapyBuyaH
doxyc Mmacodacura sra 00bEKTUB EpIaMUa MUKPOCKOIAA, YU YITYOBIU OOBEKTIIAP
Ba CaxHaJapHU KOMIIMIOTEp MOJEIUIAIITUPHILAa EKU OOIIKa KaHAalaup Tapsaa
3D TacBHpHHU OJMUII MYMKHH.

XO3Upry BakT/Aa y4 YJIYOBIIA TACBUPJIAPHU KAWTa MIIUIAII Ba TAXJIAJ KUJIWII
KyI1ab TaJAKUKOT coxanapuja, alHuKca THOOMET Ba Teosorusia, MyXHM pPOJ
ViHaliau. Ymly MakoJjiaJla HMKKH YIYOBIM TaCBUP MOJEIUHM KEHTaWTHPHIII
Macananapu [4] Ba yHM y4 VIIUOBIM TacBUpJapra taTouk »tumi, 3D dopmarura
yTumga 4vactora Ba  (a3oBH  QuuiITpiam  onepaudssiapuHU  Y3rapTUPHIL
Macanajgapu, TAaCBUPJApHM TEKUCIAll Ba mNapyaitam Macananapu [S], [11],
IIOBKMHJIAPHHU (DUIITpIIAIl, KOHTYpJiap Ba OOBEKTIAPHU AHUKJAII Ba IIYHUHIZIEK
y4 YIYOBIM TacBUpJIAp YYyH Oab3u aNrOpUTMIIAPHU aMajira OIIWPUIITHUHT
XHUcoOIall KuXaTliapu Macaiaiapu Kypub yukuirad [16].

Kynruna dunrpnam anropuTMIapUHA UKKU YI4aMITd CUTHAIJIAH Y4 YIdaMiTu
CUTHaJITa YTUIINIA Y3rapTUPUILl OCOHPOK. By "yactoranu Ba ¢gazoBuii ¢puirpriaiira
acoCJIaHTaH »dHI' KEHI TapKaJraH alrOpUTMJIAPHUHT MHUCOJUIApU  OujaH
KYypCaTHJIaIu.

Huckper makiaga 3D tacBup MXNxK yagammapra sra Oyirad X = [Xmnk]
MaccuBu Owian udonananaau. 2D-na 6yiaranu kabu, xap OUpP Xmnk PJIEMEHTHHUHT
KHUMATH (Xyax + 1) Tpajalusjiapra KBaHTJIAHTaH, OW3 ITyHYAKH EPKUHIIMK J1e0
ataiiiurad 0 < Xmnk < Xyax CPKUHIMK (€HEeprus) JorapuMUHUHT KuiMatuaup. 3D
TACBUPHUHT AUCKPET DJIEMEHTHU OJaT/ia BOKcel Ne0 aTananu. MyaiisiH cCaxHaHH aKc
STTUPYBYM Y4 YITHOBJIM TACBUPHU CaxHAa JI€Tajulapura MoC KeJlaJIuraH 3u4 ypajiral
y4 YI4oBIM Xynyaiapaan (oObekTiaapaan) nbopar ae6 kapam MmyMmkuH. Coxa €ku
00BEKT SIKMH, 3XTUMOJI CUJUIMK y3rapyBuaH €pKMHIIMK KUWMaTiapura sra Oyiaran
TAaCBHUpP AJIEMEHTIAPUHUHT SHT KarTa OofJlaHraH Tyruiamu ae0 araiimui. Coxanap
uXTHEPUN Tap3na Oup OMpura TEruIy MyMKHH, [Ty KyMJaaaH Oup coxa OoIKacu
TOMOHUZaH OyTyHnail ypa® onuHMIIM MyMKUH. KYmHu — coxamapHUHT
yerapajgapua EpKUHIUK KypcaTKHYJapu ce3wapiu aapaxkana ¢GapK KUIAIIN
kepak. Kymnu Oynmaran coxamap UXTHEpWA, [Ty >KymjaaaH Oup-Oupura moc
KeJIauran EpKUHIMKKA 3ra Oynuimu MyMkuH. KYIiHU coxamap Xamjaa Xap Xui
EpKUHIIMKAArn OOBeKTIap opacujard (a3oBUi yerapaigap KOHTypJjap nAe0
atananu. 3D TacBupnap Kyluaaru Xycycusitiap OuiaH TaBcugiaHaau:

- 3 ynmuamnM pacM - TacBHp MaWJIOHMHM 3WY TYJIIMpaaWraH OOBEKTIap
TYIUJIaMU;

102



- 3D TacBuUpaaru KOHTypJap - 00beKTIap opacuaaru Gha3oBHil yerapanap;

- 3D TacBUpHMHTI TEKHCIHUK OWJIaH KECUMHU Ba YHUHT UCTaJIraH EHaJIUIIIaru
TEKHUCJIMKKA MPOEKIMACH aHbaHaBUil 2D TacBUpHUHT Oapya XycCycuUsiTIapura sra
OYJraH UKKY YIIYOBIIM CUTHAJI OepajIi.

Taxmun goupacu - mapaMmeTpiapHu Oaxonamiga (QoWganaHuiIral AacTiaaOKu
MabIYMOTJIAPHUHT WHFUHAWCUA. TacBUpHMHT Xap Oup HyKTacu (€KH KHUYHK
Oynakiapu) y9yH WIUTANTHAHT YEKJIaHTaH MmapaMeTpiapy OwiaH OenruiiaHaaura
Ba, 0JIaT]a, TaX)IMJI MAlJOHUHUHT MablyM Oup OepuiiraH HyKTacuja >KOMIamraH
V3 mapameTpiiapuHu UIUIATaAUuTraH ycyJulap Maxauiiid 1e0 HOMJIaHau.

Mapkasuii Xpnk 271eMeHTd d JaH y30K OyiMaran macodaja sKoijamirad Ba
Oupramukaa OuUpoH OWp INAKITHUHT IMAKIMHK XOCHWI Kwiagurad Xii€Va(Xmnk)
SJIEMEHTJIAPHUHT OMPIIAIITHPWITAH TYIIAMUHU KYpuO yukuHr. d < 2+3 yuyH
MapKa3uid dJIEMEHT (BOKCE) Xmnk aTpoduuu ypad typran Vy(Xmnk) —TYIiamu
Maxauiuii 1e6 HoMiaHaau Ba Vo Ouilan Oenrunmanaau, 1 >> 1 ydyH Oyimak Ba
Wik  Ounan Oenrunananu. TapKumam »KOW3KH, OakapuiraH oIepanusiapra
Kapal, Xmnk MapKasuil dMeMeHTHHUHT y3u Vg(X) ra terunum Oymumm Exku
OynMaciurun MyMKHH. Moc paButina, xap oup (m,n,K) aykrana) Hatmkacu akar
Vd(Xmnk) Ta KUPYBYH Xiji, STIEMEHTIAPUHUHT KuiiMaTinapura 60K 6ymran (1) Ymnk
= X | Xiji € Va(Xmnk)} KYpUHHIIMIATW aMaiiap MaxalUldi orepanusiiap
JNeUnIIaau.

2D nan 3D ¢opmarura yTuinga CUMMETPHUK KeCHUIIMajap Ba 3JIeMEHTIAp
WUFUHAWIApU Kyluaaru ysrapunuiapra yuypaam. 2x2 snemeHTid (4 TNHKcen)
KecuiMa xap Oup Bokcen Oup Oupura €Hma-€H Oynran 2x2x2 kecummara (8
BOKceln) aimananu. Mabiaymku, 3 X 3 snementinu (9 mmkcen) OYnraH HWKKU
YIITUOBIM KECHIIIMAJIa dJIEMEHTIAPHUHT KYITHU OYJIUIMMHUHT UKKUTA BapUAHTUHU
Kypub uyukuin MyMKHH: 4 kecummMa (dakaT mUKcea TOMOHIapu Oyitnal) Ba 8
KecuiMa (TUKCEJUIApHUHT TOMOHJIapu Ba ywiapu OVyinad) [3]. VYnapnan
OupuHuucuHUHr 3D QopMatugaru aHaioru 6-kecuiima BOKcellapu OYiraH
kecuima Oynanu (1-pacm, a). UKKMHYMCHHUHT aHAJOTH - 26 KYUTHUYWUIIUKIArd
BOKcelTapu Oynran kecumma (1-pacm, c¢). 18 kecuimimannd BOKCeIIap OpayuK
BapuaHTH XaMm MaBxyn (1-pacwm, 0).
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1- pacm. 3D ¢opmamudacu  6okcennapHuHe — KecuwMmailapu — 8a
KYWHUYuukiapu: a) 6 kecuwima, 6) 18 xecuwima, 8) 26 kecuwma.
Kecumma BapwaHTHHM TaHJalml —oOJaTAa MyaMMOHHHI Ma3MyHH Ba

UIUIATUIITaH aJITOPUTM OWIIaH OenruaaHaan.

bab3u xomnapna OW3HM TaxJIMJ KWIMII COXAacura TYIIyBYM Oapya HyKTaiap
TYIJIaMu KU3UKTUPManIi, akcuH4a (pakaT YHUHT 0ab3u OMp KHYMK TYIUIaMIIapH,
Iy ’KyMmJIaJaH MapKa3ui 3J1eMeHT, OU3 ylapHU TEeTHIUTHIIMK cOXacH Ae0 ataitMus.
TernuumauK COXacHMHM TaHJAIl yCyiu Basudara OOfiuK; 6ab3u BapuantTiap VI
000712 MyXxoKaMa KUJIUHAIH.

TacBUpIapHUHT aCOCUN XYCYCHUSTIApU - TOMOJIOTHK (IIaKIIap, COXaJapHUHT
yiuamiapy Ba yiap opacujiard KOHTYp (apkiapu) Ba CTaTUCTHK (dJIEMEHTIap
KUMUMAaTIIapUHUHT ¥3ap0 OOFIHMKINIU) XaKuJa MabIyMOTHU MIAK/UIAHTUPUIT YUYH
MOC TacBUp Mojienu 3apyp. Poilnanu Oy yuyyH y TaCBUpJIApHUHT Ba3udanapu
XyCycHsITIapu OuiaH aHUKJIaHTaH Macodanapaard XyCyCusTiaapuHu TaBcudiamm,
OIYHUHTJIEK TAacBUPHM KaiiTa WIUIAIl Ba TaxJMil KWIKII Y4YyH camapaid
AITOPUTMIIAPHHU SIPATHUII UMKOHUSTIIAPUHY SIPATUIIN KEPaK.

Karra wmacodanapna skoinamraH TacBUp SJIEMEHTIAPUHUHT CTaTHUCTHK
MyHOoca0atiaapu SKUH arpodpard 3JIEMEHTIAPHUHT VYXIIall XyCyCHUSTIapUaaH
ceswsiapii Japaxkana (apk Kwiagd Ba ylapHH Oup Xuil ajokaiap OujaH
Tabpudnad Oynmaiinu. Oaauil UKKU YIIHOBIM TAaCBUP YUYH, HAMYHA OJMIIHHUHT
Oup Hewa OocCKUWIapuja KUYMK Macodanapaa XaM dJIEeMEHTJIAPHUHT Y3apo
OOFIMKIUTHHU XKYJ1a SIXIIA TaBCU(DIOBYM UKKU YITYOBIN KYTT KOMIIOHEHTIIN MOJIENT
unuiad yukuiarad [4]. Y mysaddaxkusatan pasumga 3D tacBupiapra yTKa3HiIMIIN
MYMKHH.

X = [Xmnk] 3D TacBHp 37€MEHTIIAPMHUHT KUHMATIapu CTATUCTHK YKUXATIaH
MYCTaKWJI KOMIIOHEHTIAPHUHT HMFUHIUCH cudaTuaa udoganaHagn: Xmk = Smnk +
tok + Emk. (2) VUFMHIMHMHT OUPHHYM Xaid - KCHTafTUPUITaH TACBUP
MUHTAKATApPUHUHT EPKUHIMK JapakKaCUHU aHUKIAUAWTAH Smnk KHUCMIH CHILITHK
KOMIIOHEHTH; tmnk - TEKCTypa Ba Maiiia IeTaumiap Xakuaa MabIyMOT 0JM0 O0pyBUH
TEeKCTypaiu OaTadCHil KOMIOHEHT; &Emnk - Oy pPETHUCTpaTop, aHaIOT-paKamMIId
KOHBEpPTOp Ba OoIIKaJap INIOBKUHJIApW OWJIaH aHUKJIAaHAIUTaH IIIOBKUH
KOMITOHEHTH. bapua KOMIIOHEHTJIap MYCTaKWJ Ba Kymumuanap Ae6 KalOyin
KWINHATU, Ba tmnk Ba  Emnk HOpMaJ TaKCHMIIAHTAH Ba y3rapmaiiauran aed dapas
KWIMHATH.

Kuunk Muxécna (kecuiima 3JIEMEHTIapU MacIiTaOu) IUCKpeTIaliiaH Oup
HeuTa Kajgam Macodaja >KOWamrad HucOaTaH KUYMK OOFJIAHTaH AJIEMEHTIIAp
TymaMu KypuO uukwiaau. Wkku ymdoBnu mopenaa Oynranu kadu [4], yu
YIIYOBIIM TacCBUP SJEMEHTIAPH KECHIIMaWIUraH WKKUTAa TyIulamra OYiIuHaIu:

104



yerapa KHCMJIapura TyIIyBYM (KOHTYp)  Ba TylIMaigurad (WYKuW), yiap
Oupranvkia TYIUK TACBUPHU TAIUKWI KWJAAU. Xmnk OJIEMEHTHHHHT  Vink
KECHUIIIMACH Xmnk T HT AKUH OViran Ba Oup XWJl TYIjamra Tymaaurad(KOHTYpIu
EKHM WYKH), Xmnk SIEMEHTH KaOH Xmnk' EVmnk, I = 1,...,R R amementnap rypyxu neo
Kapayiaau (2-pacm).

OHI KMYUK KBajpaTiap yCyiau Vmnk JaH 3JIEMEHTIAPHUHT KUHMaTiIapura 3HT
akuH runepsccunk, MNK  koopaunara Vykjgapu OViinad HyHaaTHUpHITaH
THIIEPSACCUIINK OYIraH KOMIIOHEHTHH, MabliyM Oup Oypuakuu, (M,n,K) HykTagaru
KUWMaTl Ba WYHAIMIIN (mnk BEKTOp OunaH TaBcudnaiau. Kecummanunr r
HYKTaCHJa YU3WITAH TUMCPSCCUITUK Xk KHUMATHAAH Ymnk' TacOTU(UA KUHMATH
Ownad dapk Kujgagu. Yoy KYpUHHUII KeCUIIIMa 3JIEMEHTIAPHUHT KUMMaTIapuHU
Xmnk” €Vmnk GopMyIta OuiaH OUpIAIITUPHUIITA UMKOH Oepaau

xmnkr =pmnk +pr gmnkr +yrmnk , (3) Oy epma Wmnk - KECHIIMaHUHT
Mapka3uii Hykracuzaa (M,n,K) yTkasunraH THNEpICCHIMK KAUMATH, P’ - Xmnk
MapKa3uil 2JIEMEHT Ba Xmnk' opacumard Macoda, QOmnk' - Omnk HUHT Xmnk JaH Xmnk'
BEKTOpra MpOEKIUSICH, Ba Ymnk' — TaCOAU (DU KUMMAT.

E = [emnk]: KOHTYp HUKOOM TYIIIYHYACH KUPUTHIAIN: KOHTYP YIYH €mnk = 1,
WYKU AJIEMEHTIap Y4IyH €mnk = 0. KoHTyp Ba WYKM 3neMeHTIap YYyH Qmnk’ HHU
émnkr Ba ymnkr, ymnkr aca {mnkr Ba nmnkr Guian 6enrnnad, 0u3 gmnk” Ba Ymnk' HH
HurnHAMIap cudatuaa udoaananmMus.

gmnkr =emnkr omnkr + —(1 emnkr )ymnkr u ymnkr =emnkr {mnkr + —(1
emnkr )nmnkr Hatmwkama Ou3 y4 ym4oBiam KecwimiMma MOAETH (OpMYJIacCHHU
OJIaMU3:
xmnkr =umnk +emnkr (¢ p {rmnk r+ rmnk) (1+ —emnkr )(y p nrmnk r+ rmnk).
(4) by epnma (mk" KOHTYp »dJ€MEHTJIApM YYYH KECHUIIMAaHUHT I HyKTacuja
CTOXACTUK KY3FaJIMII, MYKH JIEMEHTIIAp Y4yH 3¢a Nmnk'. PanaoM MNK, @mnk, Wmnk,
Cmnk, Ba Mmnk Taconuduit y3rapyBumiap y3apo OOFJIMK OyJIMaraH Ba Y3rapmac
XUcoOJaHaAN Ba MIOBKUH KOMIIOHEHTIAPU (mnk, Ba Nmnk HOpPMaJl TaKCUMIIAHAIM.
Vrkasunran Taxpubanap [4], [5] myHM KYpcaTaauKy, @ Ba \y KOMIOHEHTIAPHUHT
nucnepcusuiapuHuHr Kuimatiapu 10-100 mapra dapk kumanu.

XVJO0CA
NKkkn yI4oBIM MOJEIUIAPHHM Y3rapTUPHUIL Ba Y4 YIJIUOBJIM TacBUpJapra
HUCOaTaH TAaCBUMPHM KalTa MIUIAIl alrOpUTMIIApU Macajaiapyd KYypuO YMKUIIH.
2D ¢opmatugan 3D TacBupra yTuiga Y3rapTUPHIL OCOH OYiIraH TaxXJIWjl
MalJOHUHU Y3rapTUPHUIL, AITOPUTMIIAPHU (UATpiall, TAaCBUPHM Mapyajanl Ba
OOBEKTHU AaHUKJAIIl BapuaHTJIApH KypcaTwirad. 3D TacBup ydyH YpMaloBUH
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dbparMeHTIaH ypTavya Ba TapTUONIM CTATHCTHUKAHWHT KUMMAaTIApWHU AHHUKJIAIIIA
orepanusyiap COHMHA KaMaUTUpaJaural Xucooail aaropuTMiIapy Takiaud STUIIH.
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CII0KHOCTh COBPEMEHHBIX YIPABJISEMBIX CUCTEM, 3a7a4, PEIIAEMbIX ITUMU
CUCTEMAaMM, MHOT00Opa3ue 3THX 3aj7ay, CHUKEHUE aIllapaTypHOH U30bITOYHOCTH,
BBICOKAsl OTBETCTBEHHOCTh M MHTEHCUBHOCTb pabOTBl  OMNEPATOpPOB, HX
BBICBOOOKJIEHIE TPEOYIOT HMHTEIEKTYaJlIbHOTO MPUOOPHOTO HATMOJHEHUS TaKHX
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CUCTEM M, B YaCTHOCTH, dS(PGPEKTHBHOW aBTOMATHUYECKOW JTUATHOCTUKH
(GyHKIHMOHATIBHOTO COCTOSIHUS B mpoiiecce ux ABwxeHus [1]. Ilo pesynbraram
JTUArHOCTUKU MOYHO TPOU3BECTH PEMOHT CHUCTEMbI YIPABJICHUS, OTKIIOYCHUS
HEUCITPABHOTO AJIEMEHTA WM OCYIIECTBUTH KOPPEKIMIO 3aKOHA YIPABIICHUS.

K Hacrosmemy BpeMEHHM W3BECTHO HECKOJBKO METOJO0B IOCTPOCHUS
JTMArHOCTUYECKUX HAOMI0MaTeNel Isl HEMTMHEHHBIX TUHAMHYECKUX CHUCTEM — Ha
ocHOBe Tu(GepeHITnAIbHO- TeOMETpUIecKoro moaxoaa [1, 2], anreopsl hyHKITHA
JIOTHKO-AMHAMUYECKOTO moaxoaa u aAp. [2]. [IBa mepBBIX MO3BOJSIOT MMOJYYHUTH
ONTUMAJBHOE pEIICHHE 3aJaud — MUHUMAJIbHYIO pPa3MEpHOCTb HaOIIOJaTeNs,
OJTHAKO UMEIOT JOCTATOYHO CIIOKHYIO MPOLIETypy TMOUCKA PEHICHHS], MOCKOJIbKY
TpeOyIOT TMPOBEACHUS AaHAIUTUYECKUX BbIUMCICHUN. B oTinune oOT HUX
JIOTUKO-TMHAMWYECKAN TOJX0J HE TapaHTUPYeT MHHHMAIbHON pa3MepHOCTH,
HO TMpollelypa IMOUCKA PEHICHUS Ha €ro OCHOBE BEChMa IMPOCTA, MOCKOJBKY
OTIePUPYET INHEHHBIMH METOAMH.

OTH TOAXOIBI pa3pabOTaHbBl W B TOJHONM Mepe MPUMEHUMBI TOJBKO B
JUHEHMHOM cily4ae, Ui HEJTUHEHHBIX MOJeNed MNPUXOAUTCS HCIOJIb30BaTh
JUHEeapu3aliio, 4TO HE BCerja mnpuemiieMo. Tak Kak JIOTHMKO-TUHAMUYECKUUN
MOJIXOJ] ONEPUPYET JIMHEHHBIMH METOJIaMU, TO YIOMSHYTbIE TMOAXOABl K
00eCreYeHn0 poOACTHOCTH TNPUMEHMMBI M K HEMy B TIOJHOW Mepe.
Hacrosmas pabota pernraer 3alaqy TOCTPOSHHUS JTUArHOCTUYCCKUX
HAOIOIaTeNeH I HEMMHEWHBIX JTUHAMUYCCKUX CHCTEM, MaJOYyBCTBUTEIIBHBIX
K BO3MYIIICHHSIM.

3amava AMarHOCTUKHA (DYHKIIMOHAILHOTO COCTOSIHUSI OOBEKTOB YIIPaBICHUS,
00JaaroNMX KOHEYHBIM HA0OpPOM BO3MOKHBIX HEUCIPABHOCTEH, MOXET OBIThH
CBEJICHA K JIBYM CaMOCTOSATEIBHBIM IOCIEIOBAaTEILHO pellaeMbIM 3a1adam [2]:
3ajladye KOHTPOJS, TO €CTh YCTAHOBJICHUIO KPUTEPHs HAIUYUS HEHUCIPABHOCTU B
CUCTEME, | 3aJade IUarHOCTHPOBAHUSA, TO €CTh IIOMCKY IPOMCIICIIICH
HeucrpaBHOCTH. KpureprueM Haaudmsi HEHCIIPABHOCTH B CHCTEME MOXKET OBITh
BBIXOJI TPACKTOPUU OOBEKTa Ha HEKOTOPYIO 3apaHee BBIOPAHHYIO MOBEPXHOCTb.
HencnpaBHOCTP MOXET TPOM30MTH B JIFOOOM 3apaHee HE H3BECTHBIM MOMCHT
BpPEMEHU JBUKEHUS 00BEKTa, B TI0OO0H TOYKE BHYTPH 3TON MOBEPXHOCTH.

[Ipu »TOM auarHocTupyemass MOJEib MPEeACTaBIseT COO0W MOJeh
pEaNbHOTO JIBIDKCHHSI YIIPABIISIEMON CUCTEMBI O] JICHCTBUEM CHHTE3MPOBAHHOTO
MPOTPAMMHOTO WJIM CTaOWJIM3UPYIOIIETO YIPABJICHUS W Pa3JIMYHBIX KJIACCOB
BO3MOXHBIX JepeKToB. DT 1e(EeKThl CYIIICCTBEHHO BIUSIIOT HAa KayeCTBO
yOpaBieHUs, HAAEKHOCTh U PpabOTOCMOCOOHOCTh 3aMKHYTOM yIpaBiisieMOn
CUCTEMBI, BKJIFOYAIOIIEH B ceOsl OOBEKT YMpaBlIEHUs, MPOTrpaMMaTop JABUKCHUM,
PETYIATOP ¥ U3MEPUTEITHHYIO CUCTEMY.
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Ha ocHOBe QuarHOoCTUpyeMOW MOJENIH MOKHO HMCCJENOBAaThb M CPAaBHUTH
pa3IMyYHbIE AITOPUTMBI CTAOMIM3UPYIOLIETO U aJaTUBHOTO YIIPABJICHHUS, a TAKXKE
(GopMynIupoBaTh KpUTEPUU HUX Je()EKTOYCTONUYMBOCTH [Jsi Ppa3HbIX THUIIOB U
KjaccoB aedexToB. [1]

B pokmage paccMarpuBarOTCS  BOIPOCH  (POPMHUPOBAHUS  AJITOPUTMOB
(bYHKIIMOHATIBHOTO JTUAarHOCTUPOBAHUS CUCTEM YIPABJICHUS U
nedEeKTOyCTOMUMBOTO YIPABJICHUS ABUKCHHEM, YCTOMUYMBBIE 1O OTHOIIECHUIO K
pa3IMuHBIM THUIIAM BO3MOXHBIX JAedekToB. PaccMarpuBaemble anropuTMbI
OCHOBBIBAIOTCSL Ha NPSIMBIX M OOpaTHBIX MOJEISAX IUHAMUKH, KiaccU(UKaLUu
Mozene JAe@EeKTOB U OLEHMBAaHMM OCHOBHBIX IIOKa3aTejeil IpaBHIBHOTO
(YHKIIMOHUPOBAHUA U CTENEHU HeucnpaBHOCTU. OOCYX Aat0TCsI BONPOCHl CUHTE3a
U aHalu3a CTa0WIM3UPYIOIIET0 W AaJalTUBHOTO YIPABICHUS JBUKEHUEM,
00€CMeunBaOINX WHBAPUAHTHOCTh JIMHAMHYECKOW OMMOKM B  pa3IMYHBIX
KJlaccax BO3MOXHBIX JedekToB. IlokazaHo, 4YTO HCHOJB30BAHHE AJITOPUTMOB
UACHTU(UKALIMY HEU3BECTHBIX IMAPAMETPOB CHUCTEM YIPABIEHUS W BHEIIHUX
BO3MYULICHUM C KOHEYHBIM BpPEMEHEM aJanTalud IO3BOJIIET HE TOJIBKO
O0OHapyXUTh U JIOKAINU30BATh Je(EKThl U3 IHUPOKOro Kiacca HEONpPEAeIEHHOCTH,
HO M aBTOMAaTHYECKU UX KOMIleHCUpoBaTh. IIpu 3TOM BecbMa 3((EeKTHBHBIMU
OKa3bIBAIOTCS METO/bl U AITOPUTMbI aJANTUBHON UACHTU(PUKAUUUA U YIPABICHUS
JTUHAMUYECKUMH  CUCTEMaMH, CHHTE3UPOBAHHBIE HAa OCHOBE KOHUENIUH
MOMEXOYCTOMYMBOIO U PETYJISIPHOTO OLIEHUBAHMUS.
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Kntoueeswvie cnoea: TTS (Text-to-Speech ) - npeobpazosanue mexcma 6 peuw,
CUHmMes pedu.

Abstract: This work presents the principle of operation of text-to-speech
technology and its capabilities

Key words: Text-to-Speech, speech synthesis.

HyTKHHM TaHHO OJIHII Ba HyTKHH HILIad ynkapuin coxaitapu (Texr-to-Speech)
1990-tmnnmapaunaT OGomuaaH OyE€H KarTa IOTyKiIapra spuniad. by TexHojorusiap
X03HUpJia TIXKOpaT Makcajuiapuaa (oiganaHuIl UMKOHUATUTA 3ra Ba OMp KaTop
MaxXCyJoTIap Mapxysd. MUrupmMa GMpHHYM acpPHUHT JAacTIa0KH HHILIapuaa yuioy
TEXHOJIOTHSUIADHUHT MCTEBMOJ MaxCyJIOTiapura TapKaJWIINAAd CEe3WIapid YCHII
Ky3aTWiau. MaTHHU HYTKKa aiJIAaHTUPUII TEXHOJOTHSJIApU y30K BakKTIaH OyEH
MaBKyJ OyJummra Kapamay yjaap Xajld XaMm WIMHUN TaJIKUKOTJIAp Y4yH J0J3ap0
coxamup. MHCOH HyTKura VyXIaml CHHTE3 KWJIMHTaH HYTKHU SpaTHUIIIa Xal
KWJIMHAAUraH Kymiad myammonap MaBxynd [1, 7]. Hytk cuHTe3m - Oy MHCOH
HYTKUHUHT CYHBUHN paBUIIJIa UIIUIA0 YMKAPWINAIIKA. MaTHHU HYTKKa aillTaHTUPHUII
TEXHOJIOTUSICH OJIMM TWIJarM MAaTHHU HYTKKa aitmantupaau. CUHTE3 KWJIMHTaH
HYTKHUHT cU(}aTh OJAaMHUHT OBO3MTIa VXIIANUIMIU Ba TYIIYHUII KOOWJIMATHUTA
Kapab 6axomanamm [3, 1].

MaTHaaH HYTKKa TEXHOJIOTHSICUHUHT (oiiianu kxuxatiapu. MaTHHH HYTKKa
allIaHTUPUII TEXHOJOTUSCH, KYy3JIapu OXu3 (QoialaHyBUura XojaT Xakuaa
MabIyMOT Oepuiii MyMKHH. TTS TEXHOJOTHSCH aBTOMATHK pPABHUIIIA MATHIIU
MabIyMOTHM HYTKKA aijmaHtupaan. TTS opkanu ramjamuil MyMKHH Oyiraxn
MaTHra acoCJaHraH ajloka MUCOJIJIapura >JIeKTPOH I[04YTa, SHTHWIMKIAp, BeO-
caiTinap, BeO-CaTIapHUHT KMCKaya Ma3MyHH, BeO-KypHaJIap, Te3KOp xabapiiap
Ba Kucka xabapmap xuzmatu (CMC). AnbaHaBull yCKyHaIap KYpCaTKUYWIAPUHH,
MacajaH: paJuo YacTOTacu, OaTapessHUHT KyBBAaTH, CHTHAl Ky4Hd, TapMOK
MabIYMOTJIAPUHUHT TE3JIUTH, BAaKT, TE3JIMK, KOWJIANTYB XaKHIa MaTHIAH HYTKKa
TEXHOJIOTUSCH OPKAJIM SIIUTUIIN MyMKHUH[ 1, 7].

Maruuun HyTkka cuHTe3 Kuiuimn (Text-to-Speech) - Oy MaTHHM HyTKKa
aBTOMATUK paBUIIa KOHBEPTAIUsl KWIWII, KOMIIOTCPHUHT CH3ra TarIalliuiimra
MMKOH OepaJiiraH TEXHOJOTHACH. T IS TU3MMH MAaTHHHM KHPHUII cudaTuia OJIajiu,
cyarpa TTS paBurarenn MaTHHM TaxJIWJI KWilaad, MaTHHUA OJJIMHJAH KaiTa
unuiaiam Ba 0ab3W MaTEMaTUK MojeJiap OWjlaH HYTKHM CHUHTE3 Kujamud. 1S
JBUTATENM OAATAa OBO3JM MAabIyMOTIApHU ayauo (opmaTaa YWMKHUILIWHUA
TaMUHJaWaM. MaTHAaH HYTKKA CHHTE3 KWJIMII MpPOUEAypacd HKKHUTAa acoCui
O0ockuunan nobopar. bupMHYMCH, MAaTHHM TaxXJWid KWiHil, Oy 3pAa KUPUTUITAH
MaTH QOHETHK &EKM OolKa OWp JIMHIBUCTUK BaKOJATXOHAra Ky4yupuIIau,
WKKUHYUCHU - HYTK TYJKUH MIAKJIapu OOcKuuu, Oy 3paa (OHETHK Ba MPOCOAMK
MabJIyMOTIap XOocwi Oynanau. Ymly uKkM (asaHu ojgaTtna IOKOpYM Ba MacT
Japaxkaard CUHTE3 Jedumanu. Ymly mnpoueAypaHUHT COAAIalliTUPUITaH
BEPCHSICH KyHuaaru l-pacmaa KeaTUpUIITraH.
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MarTHHM HYTKKA alnaHTUpULL CUHTe3aTopw

Tabumid TUNHK Pakamnu curHannapHi
KanTa Wllnaiu KalTa Mwmail

- ponea S
NuanrencTuk opmanusmnap * Maremarvk mogennap
MATH HYTEK
Xynoca gsaratennapM Mpocomi Anropurmnap

MaHTUKMA Xynocanap Xucobnawnap

1-pacM. MaTHHM HYTKKA ailJTaHTUPHIIT TH3UMH

MatHnan HyTKKa YTum Tu3uMmu (€ku "nBuraten") MKKH KUCMJAH HOopart:
omn(Front-end) Ba opka(Back-end) xkucem. Onj KMcM HMKKHTa acocwil BasudaHu
Oaxapanu. bupuHUmMmad, y pakamjap Ba KUCKapTMajgap KaOu OelruiaapHu 3
Wyura oJiraH WIUIOB OepuiiMaraH MAaTHHHU E3WJIraH CY3JIApHUHT SKBUBAJICHTHUTA
alinanTupagu. Yoy »kapa€H KynuH4Ya MaTHHU HOpMaJu3alus KWINII, OJANHIaH
KaiiTa unuiam €xkd TokeHuzanus Ae06 HomiaHanu. CYHrpa oy TOMOH xap Oup
cy3ra (OHETHK TPAHCKPUIICUSJIADHU TalMHIIaWIM Ba MaTHHU HOOpamap Ba
XKymilanap KaOW MpOCOJMK OupJiMKiIapra axparaaud Ba Oenrunaiiau. Cyznapra
(GOHETUK TPAHCKPUIICUSUIADHU Oepuil >kapaéHu MaTHAaH (QoHemara Eku
rpademanad ponemara ainantupuin Aehunagu. MOHETUK TPaHCKPUIICHUsIAp Ba
MPOCOJIA MabIyMOTJIapyu OHWpraaukaa pamM3uil JUHTBUCTUK KYPUHUIIHU TaITKUI
sraau. Kynunua cunTe3arop ned atamajuraH opka TOMOH, KEHWHYAIUK paM3uil
JIMHTBUCTHUK KYPUHIIIHA OBO3ra ailnantupaau[4, 25].

HyTk cMHTE3MHM WHCOH HYTKWHU CYHBHH paBHIIAa WIUIA0 YUKApuIl 10
tabpudaam mymkuH . [y makcamgna dhoigananuaagurad KOMIIIOTEp TH3UMH HYTK
CHUHTE3aTOpH Ae0 aTajaayd Ba YHU JAacCTYpUH TAabMHUHOT €KM TEXHHUK BOCHTAJIapja
amajra ommpuil MyMKuH. MatHmaan HyTKKa (TTS) TH3uM oaauii TUJI MAaTHUHHU
HYTKKa adnantupaau. CUHTE3JIaHTaH HYTK MablyMOTJIap 0azacujia cakjaHaJuraH
€3WIraH HyTK KUCMJIAPUHU OWPIAIITHUPUIN OPKaIW sipaTwiaav. MaTHIaH HYTKKa
TEXHOJIOTHUSACH KYpUIIl KOOWJIMATH YEKJIAHTaH €KW YKUI KOOWIMSATH YEeKJIaHTaH
KHUIIIWJIapra yi KOMITIOTepuaa €3Ma acapiiapHyd TUHTJIAI UMKOHUSTUHU Oepaju.
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WIMMIA-TATKMKOT MILJIAPUIIA C++ JACTYPJIALI
TUJVUHUAHT Y3YH APUOMETUKA YCYJIUIAH ®OMTATAHUILL

HonupoOex AxdapoB, Y30exkucToH Pecnybimkacu @anjap AkaieMUsicu
M.T. Ypa3ooeB Homugaru MexaHuka Ba HHIIOOTJIAp CEMCMUK
MYCTAXKAMJIMTH HHCTUTYTH, TASHY JOKTOPAHT.

Annomauun: Ywoby maxonaoa Kyniab oacmypiaui Muiiapuoa Kamma
CoMnap OunaH uwIAUOUSaH MYAMMONAPHU KAHOAU XAl KUIUUWL MYMKUHIUSU
bepunean.

Kanum cyznap: oacmyp, mun éa ¢pynkyus, y3yn apugmemuxa, eKmop-mun.

Annotation: In this article there is given a way how to solve problems which
is working with huge numbers in many programming languages.

Key words: program, type and function, long arithmetic, vector-type.

Annomayun: B oawnnoii cmamwve Oaemcs cnocob pewienus 3adau,
pa60mai0u;ux C OCDOMHBIMU YUCTAMU 60 MHOCUX A3bIKAX NPOCPAMMUPOBAHUAL.

Knroueevie cnosa: npocpamma, smun u QyHKyus, OTUHHAS apUPMemuKa.

XO03Upru KyHAa HUIMUN-TAIKUKOT WIUIAPUHUA Oakapuill y4yH 3aMOHABUM
JacTypiall TWUTApW Ba ylapjia sipatuiiaéTraH Jactypiiapra OyiaraH Ttanadiap
optub G6opmoxkna. llly Ownan Oup KaTopja JacTyp TY3WII JAaBOMHUIA OUP KaTop
MyamMMoJIapra Jy4 Kejaamu3 xamaa Oy MyaMMOJIapHU Xall KWW YCYJUIAapUHU
u3nab rtonumumuira TYFpu kenmoxaa. Ulynpmail myammonapaaH Oupu KarTta
COHJIap OumjaH unulam xucooOnaHaau. buz Oy myammonu xan kwiuil yayH C++
Jactypiam TuiaugaH doigananamMu3. Ymly AacTypianl TWijla coHjIap OuiiaH
WIIJIOBYM Xap XWJI TUIUIAP MaBxys 0Ymu0, yiap 1-xasanga kenrupwiras| 1, 99].

Kaoesan-1. Counap bunan uwinosuu muniap.

Tun Xaxkmu, 0alT Yerapacu
unsigned short int 2 0 — 65535
short int 2 -32768 — 32767
unsigned long int 4 0 — 4294967295
long int 4 -2147483648 — 2147483647
int (16 razryad) 2 -32768 — 32767
int (32 razryad) 4 -2147483648 — 2147483647
unsigned int (16 razryad) 2 0 — 65535
unsigned int (32 razryad) 4 0 — 4294967295
Float 4 1,2e-38 — 3,4e+38
Double 8 2,2e-308 — 1,8e+308

FOxopunmarn TtummapHu Kapaiiauradn Oyiacak XamMma TUIDIAD Y3UHUHT
yerapacura dra. by 5ca OW3BHHHT WIMHN-TQIKUKOT HWIIAPUMHU3IATH XHCOO-
KATOOMapaa ymOy dyerapajapiaH IOKOPHPOK HATWKa OJIOJIMACIUTUMU3HU Ba
OJIAJIUTaH HATIKAJIApUMU3/Ia XaTOJMKIIAp fo3ara KeauO YMKUIITMHU aHTJIaTajIu.
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Bynmait myammonapau xan Kuiaum wynu ¢ad tunuga “Y3yH apudmeTtnka’ ned
aTallaluraH ycyJl OWIaH aMalira OmMpuiagu. Y3yH apupMeTukaaa AacTypud Ba
WIMUI-TAIKUKOTYHIIAp COHJIAp YyCTHAA AMac OalKu caTpiap Ba BeKTopiapaH
doitnananunuiapu Kepak oynaau. Yuly ycyinHu y3umu3 xaétaa doigananaaural
TarMa-Tar KyIIWI, adupuil, KYTMauTHUpUIl Ba OVIMIN aMaJUIJApUHUHT JacTypra
Yrupuiirad KYpUHHMIIN JIeCaK XaM OYJasu.

VY3yH apudmeTrukana xucodiam MalldHajgapu €plaMujia COHajap yCcTHa
KYIINII, aiupuil, KYMaWTupwil, OYiWi, Japaxara KypaTHII Ba 3JIEMEHTap
byHuusnapan 0axapuin MyMKHH. Y3yH apudMeTHKa acocaH KyWnuaara coxanap/a
KEHT KYJUTAHWIA/IN:

e MuKpOKOHTpOJUIepap OMIaH UIUIANIA;

Kpunrorpadusina;

e MaremaTuk Ba MOJIUSIBUI Macajaiapaa;

e CrnopTuB AacTypJiaiija (oJIuMmnuaga Macanaiapu)[2];

NnaMuii-TaAKUKOT HIIApUHU Oakapuill Y4yH JacTyp TY3HWII XKapaCHHaa
TacaBBYpUMMU3/IArU KyAasM KaTTa OYiran KMMatiapHU JacTypa YKHIIIa XaM/a
doiinananumiga KaTop MyaMmMmoJiap o3ara  kenub Kojaau. Macanan Ous
xucoOmaiauran kuiimat 10 auar 500 napakacu KMiMaTHAAru COH OYiica, y COHHU
JacTypla MaBxXyJ OyiraH craHgapT Yyi3rapyBuwiapjaa wudojaanan HWMKOHU
Oynmaiiau. AifHaH IWIyHra yxXmam BasudTiapaa y3yH —apudMeTukaaaH
dbolinananunaau. by ycyn Oyitmya Ty3wiraH JacTyp KOJMHM TaxJuid KUJIHO
YUKaMU3.

1. Tactnab kepakiiv KyTyOXoHanap pyWxaTHHU AacTypra Ioki1ad onamus.

##tinclude <cstdlib>
##include <iostream>

##tinclude <vector>
#tinclude <stdio.h>

Hactypra C++ pacTypiaml TWIMHUHT CTaHIApT KyTyOXoHacura Kymimmya
“vector” kyTyoxoHacunu xamaa “stdio.h” kyry6xonacunu roknaiimus. Cababu Ou3
MAabJIYMOTJIAPHU BEKTOPJIA CakjIanMu3. BEeKTOpHM cojia Tuiga auTraHja “akjuiu
MaccuB”’nup. BekTop Xxam MmaccuBra yxma® Oup Xwil TUNJIArd KAWMATIApHU
cakymaian. Acocuit ad3amnuk cudaTua BEKTOPHUHT AJIEMEHTIapU COHU JUHAMUK
y3rapuiiy ybTUPO( STUIAIH.

2. Cranaapt Homutap ¢azocuiad (HoNgaNaHUIIHN YpPHATAMUS.

using namespace std;

3. “Uzun_son” HOMJIH, 3JIEMEeHTIapH “INt” THMHra TeruuuIM OYaraH BEKTOp Ba
“base” Homun, “INt” TUIMAArK Y3rapyBUd YbJIOHH.

typedef vector <int> uzun_son;
int base=1000%1000*1000;
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4. FOxkopuaa bJIOH KWIMHTAH BEKTOP TUIHA KUAMAT KaWTapaauraH, ymoy
THUIITa TETMIIUIA UKKUTA IMapaMeTp oagurad “qoshish” (Kyiuir) ¢pyHKIHSICH.

uzun_son qoshish(uzun_son x, uzun_son y)
{
? int tashish=0;
for(size t i=0; i<max(x.size(), y.size())|| tashish; ++i)
{
| if (i==x.size())
' x.push_back(0);
: x[i]+=tashish+(i<y.size() ? y[i]:0);
, tashish=x[i]>=base;
= if(tashish) x[i]-=base;
}

return x;

}
Ymby Qynkus épaamuaa X Ba y y3rapyBUWIap KYIIUIUO X Y3rapyBuura
Y3namTupuiaaan Ba HaTkaaa cudaruaa Kairapumiaam.
5. by ¢dyHkIus xam 1OKopuga JbJIOH KWIMHTAH BEKTOp THUIHJA KUMaT

Kaiitapu0, “string” Ba ‘““vector” TUNMAaru UKKU napamerp onaau Ba “read” ned
HOMJIAHTaH.

uzun_son oqi (string s, uzun_son x)
A
-~ for(int i=(int)s.length();i»0; i-=9)
- if (i¢9)
. x.push_back(atoi(s.substr(0,i).c_str()));
else

x.push_back(atoi(s.substr(i-9,9).c_str()));
return x;

}
Ymby ¢yHkuus string TUnugarn S y3rapyBuMJiard KUWMAaTHU BEKTOP
TUNUAJATU X Y3rapyBuura HaBOaTtMma-HaBOarT 9 Tajman OenruHu “atoi” QyHKUUsACH
éplaMusia COHra aiIaHTHPUO BEKTOP OXHpura KymmoO Oepamu. Ym0y XojaTaa
caTp TUIHra Y3JIalITUPUITaH COH BEKTOpra TeCKapy TapTuOa KOUIAIITHPHUIIAIH.
6. Bextop Tummmaru mapaMmeTiapHU YoM JITYBUYM, KUHMaT KalTapMmaiauraH
byHKIHS.
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void print(uzun son x)
- {
: printf ("%d", x.empty() ? 0: x.back());
: for (int i=(int)x.size()-2; 1>=0; --1)
; printf ("%09d", x[i]);
}
Ymly QyHKIUsIIaH BEKTOpAArd KUUMaTIapHU YOIl ATUIAa (oiiianaHaMus.
OpTHbOp Oepud Kapajica BEKTOpJAard MabIyMOTJIap TecKapu TapTuOAa yoml
ATUMOKJA. UyHKM caTpJlaH BEKTOpra YKHUII XaMm TECKapu XOJJa OJIMHTaH JIU.

Hatwmxa Ty¥pu unkuinyg yayH OyHJa XaM Teckapu TapTuOaan (oiganiaHasnmus.
7. JJacTypHHHT aCOCHI1 KUCMH.

int main(int argc, char** argv)
{
: uzun_son X, Y, Z;
string son_1, son_ 2;
cout<<™ Birinchi son = "; cin>>son_1;
cout<<"™ Ikkinchi son = "; cin>>son_2;
' x=oqi(son_1, x);
y=oqi(son_2, y);
z=qoshish(x,y);
cout<<™ NATIJA = v
print(z);
cout<<endl;
return 0;

}

by epna kymwnyBumiap Ba MUFUHAU Y4yH BEKTOpP TUNHUAA X, Y, Z dKPaHJIaH
MabJIyMOTIApHU YKHUII y4yH String Tumuaa son 1, SON_2 y3rapyBumiapu 3bJIOH
KWIMHAO, son | Ba son_2 japra MabIyMOTJIApHU YKUO oJjissmMu3. son 1 Ba son_2
JapJiard MablyMOTIapHU “0qi” QyHKUMACH €pAaMHla X Ba y Y3rapyBuMJIapura,
“qoshish” dynkumscu €paamuaa HWUFMHAMHUHT KUWMATUHU Z Y3rapyBuMcHra
y3namtupuO, “print” GpyHKuMsICH EpaMuia z 1aru KUAMAaTHA YOI 3TATMMU3.

JlacTyp KOJIMHU HIlITa TyIUMpuO, IOKOpUAA KypcaTUiraH TUIUIap Yyerapacujial
IOKOpY COHJIAPHU AacTyp €pJlaMujia KYUIUIIIHA amalira olupuo Kypamus.

Birinchi 30051986126519881601201414612017
ITkkinchi 190219640631219656808198727621991

NATIJA = 4090739501517395324094060141634008

Ba Oy nactypHu TYFpH MIUIaraHWHU KYpUIIUMU3 MyMKUH OYnanu. Jlactypna
KaTTa COHJIap OWJIaH MIILTAIl UMKOHUSITUTA ra OYJIMHAIN.

V3yH apudmeTuka Epaamuaa WIMHNA-TAIKUKOT UIJIAPUHU Oa)KapuIllja KaTTa
coHjap OuWjiaH WAl MMKOHMATUTa 3ra OynmHaau. Mypakka® MacaiianapHu
euuIIa y3yH apudMeTrukazgaH QouAgaaHuIl JACTYPHUHT TYFPU UIUIAIIMHU
TabMHUHIA0 Oepau.
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MATEMATHYECKOE MOIAEJIMPOBAHHUE ITPOLIECCA ITEPEHOCA U
ANPDY3IUN AKTUBHBIX ASPO30JIbHBIX BBIBPOCOB B
ATMOCODEPE

P.X. Xamaamon?!, 3.H.PaBmanos?
'Hayuno-MHHOBALMOHHBII HEHTP HH(POPMANMOHHO-KOMMYHHKAHOHHBIX
texHosoruii npu TYUT, nupekrop, A.T.H., npodeccop
’Hay4HO-HHHOBAIMOHHbIH LEHTP MH(POPMANMOHHO-KOMMYHHKANHOHHBIX
TexHosorui npu TYUT, noxkropanr

Annomayun. g MOHUMOpUHEA U NPOSHOZUPOBAHUS IKOLOCUHUECKO20
COCMOSIHUSL NPOMBIUULECHHBIX PESUOHO8 U 3AUUMbL NPUZEMHO20 CA0SI AMMOCHepbl
OM MexXHO2EeHHbIX (PAKmMopos pazpabomana Mamemamuyeckas Mooeib, 8 KOmopoi
VUUMBIBAIOMCSE OCHOBHbIE (aKMOopbl, 8030eliCMEYIOUULL HA NPOUEcc 8 Uelom, d
maxice BbIYUCTUMENbHBIL  AT2OPUMM  C  PeOYYUPOBAHUEM peuleHUs. UCXOOHOU
CIOMNCHOUL 3A0ayU 00 NOCIe008aAMeNbHOCMU O0Nee NPOCIbIX He3A8UCUMBLX 3a0ay.

Knroueevle cnosa: mamemamuueckas Mmooeib, YUCICHHLI AICOPUMM,
npoyecc neperoca u ou@@yzuu, a’apo3oabHbie HACMUYLL, BGLIYUCIUMENbHBI
9KCnepumMeHm.

Benenue. VYpoBeHb 3arps3HeHuss arMocepbl OCOOEHHO BBICOK B
I'YCTOHACEJIEHHBIX CTpaHax C OBICTPhIM 3KOHOMHYECKHMM POCTOM M pPa3BUTHEM
MPOMBIIIUICHHOCTU. B pe3ylbTare MHTEHCHBHOIO POCTAa MPOU3BOACTBA, O0BEM
BbIOpAchIBaeMbIX B arMoc(epy BPEIHbIX BEUIECTB B BUJE adpO30JI€H pacTeT, uTo
BEJlET K JucOallaHCy HKOJOTMYECKON CHUTyallud TEPPUTOPUM C BO3MOXKHBIM
U3MEHEHUEM KJIMMATUYECKUX YCIOBUH.

Onenka 3arps3HeHusi aTtMocepbl U MOACTUJIAIONICH MOBEPXHOCTH
NAaCCUBHBIMA W  aKTUBHBIMM  adpO30JIbHBIMH  BbIOpOCaMH,  pa3MelleHue
IPOMBIIIJICHHBIX OOBEKTOB C COOJIIOIGHUEM CaHUTAPHBIX HOPM, OIpe/eIeHHe
MHTEHCUBHOCTU U CTENEHU 3arps3HEHUs BO3AYLIHOIO M BOAHOTO OacceiHOB, a
TaK)K€ OIEHKAa BO3JCWUCTBUA 3arps3HeHMid Ha Giaopy U (dayHy SBISIOTCS
aKTyaJbHBIMH BOIIPOCAMU B MpoOJeMe OXpaHbl OKPYXKArOIIe cpelbl He TOJIBKO B
pamMKax paiioHa, 00JacTu WK pecrmyOIuKH, HO U B MUPOBOM MaciiTaoe.

[IpoBeneHHbIE MCCIEAOBAHMS PACCMAaTPUBAEMOI0 Mpoliecca MOKa3alH, YTO
BbIOPOILIEHHBIE MEHEE SIIOBUTHIE a3PO30JIbHBIE YACTHULIbI, BCIECICTBUE XUMUUECKON
peakuuu B atMocdepe CTaHOBSTCA Oojee AI0BUTHIMU. llenouky mpeBpaleHuit
MOXHO MPHUCTaBUTh B clieaywouiem Buae: 0—>60,—>6,—6,—...—»6,. O10T
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IPOLIECC MOXKHO OMHUCaTh cUCTeMOU nuddepeHnanbHbIX ypaBHEHUN TIepeHoca u

mubdysun [1-2].
ITocranoBka 3agauu. PacCMOTpUM LEMOYKY MPEBPAIICHUM, COCTOSIICH W3
TpEX 3BE€HbEB 0 — 6 — 6, — 6;, TOrna cucreMa ypaBHECHUU IIPUMET BUJ:

2
861+u691 o +(W_Wg)6¢91 — ((3 62)1 2 il)—ﬁ(k%)JralHl: f;
ot OX 0z ox® oy 0z OX
2 2
0% 0% (o) (Tl Ty 0 (9%, 0, 50-=0; (2)
ot OX oy oz OX oy 0z OX
2
%% u?% 9% w2 & % 49 93)——(k%)+036’3 &,0,-=0,
ot ox oy oz e oyl
C KPAaeBbIMU YCIOBHAMU
6 (xy,2)=6o(xy,z) npu t=0; (2)
00, 00,
—alﬂa—xlxzo —az(gi —On )J ﬁ1ﬂa—X'X:LX =5 (‘9i —On );
00, 00, .
—agu— =, (6-64); Bu—r| =Bi(6-6y);f raei=1,2,3.  (3)
% y=0 2 y=Ly
KM e R kM _ o -0,
0z |,_o oz |,_ L

3nech G; =0; +S;, S; — KOJIMYECTBEHHAs! XapaKTEPUCTUKA U3MEHEHUSI MacCChl

cyOCTaHIINH B pe3yibTaTe B3aUMOACHCTBUS C KOMIIOHEHTaMH aTMochepsl. 3agada
paccmarpuBaercs B mpoMexyTke Bpemenu [0,T].

Jlis  WHTErpupoBaHUs TOCTABJICHHOM 3a7aud OCHOBHBIE TMapaMeTphl
MaTeMaTH4YeCKOW MoJeNnu mporecca U, V, W, x4 OyaeM ompeaensTh B BHUIE
creneHHbIX QyHkiui [3]. KoadduimeHt TypOyIeHTHOCTH 3aBUCUT OT BBICOTHI U
BpEMEHHM NPOrHO3UpOBaHMs mpouecca. Kak mpaBuio, HOUbIO U B HOJIyTPEHHEE
BpeMs HaOJIIOJaeTCsl yCTOMYMBas U Oe3pazinyHas crpaTudukaius aTMocepsl, a B
JTHEBHOE BpeMs — HeycTroMumBass  crpaTudukanus arMocdepbl.  ITO
00CTOSITENECTBO HEOOXOAMMO YYHTHIBATH MPH MOCTPOCHUU BBIYUCIUTEIHLHOTO
aJITOPUTMA U IIPOTPAMMHOTO OOECTICUCHUSI.

Jist  BeluucieHuss K03 (UUHUEHTa TypOYJIEHTHOCTH  BOCHOJb3YyeMCS
METEOPOJIOTHIECKUMH XapaKTePUCTUKAMH B TIOTPAHUYHOM CJIO€ aTMoc(epsl,
KOTOpbIe  (PYHKIIMOHATBHO  CBSI3BIBAIOT  BEPTHKAIBHOE  pacrpeiesieHue
koa(dduienTa TypOyIeHTHOCTH OT cTpatudukanuu atMmocdepsl 1 yncia Poccou.

Metoab! pemienusi. Cuctemy (1) 3anmumieM B MaTpHIHOM BHJIC

ELD+AD=F,
rae
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6 oo 0 O fy
o =\6,|, A=|-6, o, 0|, F=|0
6, 0 -6, o3 0
Jlist mpeoOpazoBanust maTpuilbl 4 HaleM €€ COOCTBEHHBIE BEKTOpa H
COOCTBEHHBIE YHCIIA

|A—2E|=0;
HJIN
o -4 0 0
-6, o0,-4 0 |=0
0 -6, O3—J
OTCroa

(01— 4)(o,—A) (05— %) =0;
A =0, A =0y, Ay =03
Bce coOcTBeHHbIE uHMcClia TPOCTHIE W BEIIECTBEHHbIC. Tenepb HaijgeM
COOCTBEHHBIE BEKTOPA, COOTBETCTBYIOIINE COOCTBEHHBIM 3HAUYEHUAM /;

AX =AX.
g X1 umeem
0 -G, 03—/4 )\ Xa1

N3BectHO, ut0 07 —A4 =0,%,; #0. 1 ONpEencneHHoOCTH CUYUTAEM X3 =1,
TOI'/1a CUCTEMA MPUHUMAET BU]T
X1 =1
—G1 +(02 —01) %9 =0;
—GoXp1 + (03— 01)X31 = 0.
Otcrona

1
o
(0, —01)
616,
(0 —01)(03—07)
AnanormyHo i1t X u X3 omnpeaeisieM COOCTBEHHbIE BEKTOpa U
OKOHYATEJIbHO IOJIYYUM:
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1 0 0

)

(02 —01)

616, o
(0, -01)(o3-01) (03-07)
a Jlajee ¢ ToOMOIIbI0 X MOXKEM BBIYMCIUTD X-1.

CoOcTBeHHBIE Yncaa U COOCTBEHHBIE BEKTOpPAa M3BECTHBI. Ternepb MOKHO
npeobpazoBath cuctemy (1), Toraa moayduM TpU HE3aBUCUMBIX ypaBHeHuA. [Ipu
3TOM COOTBETCTBEHHO IMpeoOpa3yloTcs W KpaeBble ycioBusa.  Kaxmoe
npeoOpa3oBaHHOE YPaBHEHHE C COOTBETCTBYIOLIMMHU KpAeBbIMU YCJIOBHUSMU
pelraeTcs METOI0M JPOOHBIX maros [2-3].

BeiBoabl. /I nOporHoO3WpoBaHMST YW MOHHMTOPHHIA  DKOJOTHYECKOTO
COCTOSTHUSL BO3JYIIHBIX OaccelHOB aTMoc(epbl B IPOMBIIUICHHBIX PETHOHAX
pa3zpaboTaHa MaTeMaTHYecKass MOJENb PacHpOCTPAHEHUS BPEAHBIX AKTUBHBIX
a’po3o0Jiell B aTMocdepe, YUUTHIBAIOIIAs IPOLECCHl MOIVIOMIEHUS a3PO30JIbHBIX
YAaCTULl U MX XUMHYECKOM TpaHcpopmaluu B 0oJjiee TOKCHUYHBIE BELIECTBa IOJ
JNEUCTBUEM TEMIIEPATYPhI U BIAKHOCTU BO3YIIHON MacChI.

Tax kak pa3paboTaHHas MareMaTudeckass MOJEIb NepeHoca u Judpy3uu
aKTUBHBIX  a3pPO30JIbHBIX 4YacTUI] B arMoc(epe OIUCHIBAETCA CUCTEMOMU
mudpepeHInanbHbIX YpaBHEHU B YaCTHBIX MPOM3BOAHBIX, TO MJIs PpELICHUS
3aayn  pa3paboTtaH 3P(HEKTUBHBIN YHCIECHHBIN AITOPUTM, C BBICOKUM TMOPSIAKOM
anmnpoKCUMAIMU TI0 BPEMEHHU U MTPOCTPAHCTBEHHBIM NIEPEMEHHBIM.

Pa3paboTaHHbli BEIUUCIUTENBHBIA AITOPUTM MPEyCMATPUBAET YIPOILICHHE
UCXOJHOM 3ajauu A0 Tpex Oonee MNpocThiX IupPepeHInaNbHbIX ypaBHEHU
nepeHoca U UG y3UH C COOTBETCTBYIOUIMMHU MPeoOpa30BaHHBIMU KpaeBbIMHU
YCIIOBHUSIMH, KOTOpBIE PEHIAIOTCS HE3aBUCUMO APYT OT JApyra. OTO MO3BOJISET
OCYLIECTBUTh  «IAPAJUICIU3ALMI0»  BBIUHUCIECHWH HAa  MHOTOIIPOLIECCOPHBIX
BBICOKOIPOU3BOJIUTEIBHBIX CUCTEMAX.
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MATEMATHYECKOE MOIAEJIMPOBAHUE ITPOLECCA
PACITPOCTPAHEHMSA BOJIHBI YINIOTHEHUA
B TPYBOIIPOBOJAE C AEMII®EPOM BO3MYIIEHUA JTABJIEHUA

N K Xyxkaes -A.T.H., npo¢g. (MMCC um. M.T.YpazoaeBa)
M.K.MaxkamoB -K.T.H. 101. (AHI'Y um. 3.M.ba0ypa)
X.A.Mamagaaues -PhD (TYUT um. Myxammaaa aja-Xopa3mui)

Almomauuﬂ. CyllemOM CUJl MPEHUA U mMAdICECMU, JIOKAIbHOU
COCWZCZGJZ}ZIOWBMV CUJIbl UHEPYUU NOJIYHUEHO ARaJumu4ecKoe peutenue 3a0a4u 0
pacnpeoenieHuu 803MyweHUll 0a6IeHUs U CKOPOCMU HCUOKOCMU HA INeMEHMAPHOM
yuacmke mpybonposooa ¢ 8030YUWHOU KaMepou npu NOJAHOM UTU YACTNUYHOM
npexpawenuu omoopa. Yuem 6030VuHoOU Kamepwvl 8bINOJAHEH N0 Memooy M. A.
Yapnoeo.

Kniouegvle cnosa: mamemamuueckas mooeib, mpyoonposoo, oasienue,
MACCco8blll pacxo0, CKOPOCmb meKy4ell cpeobi.

Abstract. With the account of the forces of friction and gravity, the local
component of the force of inertia, an analytical solution of the problem of the
distribution of pressure and fluid velocity perturbations at the elementary section
of the pipeline with the air chamber is obtained, with full or partial termination of
the selection. The account of the air chamber is done according to method
I.A.Charniy.

Keywords: mathematical model, pipeline, pressure, mass flow rate, fluid
velocity.

AHHOIM(II/(M}L Hm@aﬂaﬁum, cpasumayusl Ky4iapuHu ead UHEPYUA KYHUHUHS
JIOKa1 mawKusl amye4ucuru )§Z/ICO6ZCZ 0JicAH xwzc)a, Xaeo Kamepdacu ounan Kyeyp
JUHUSCUHUHS YUBUKIU KUCMUOA MYAUK EKU KUCMAH OJIUWL MYXMAMUICAHOA
CYIOKJIUK bocumu 6a mesaucu mapraiuiiapu macajiadCuHuie anaiunuk edumu
onunean. Xaeo kamepacuru xucooea onuw U.A.9apnuii ycynuea mysopux amanea
OWUPUTICAH.

Kanum cyznap: mamemamux mooenw, Kysyp, bocum, macca cappu, okysuu
Myxum mesiucu.

MaremMaTtuyeckasi MOJI€JIb IOCTPOEHA Ha OCHOBE MaTepualios [1-3]. IIpu
ATOM TOJIATaJIM, YTO IIyTEBOE U BPEMEHHOE U3MEHEHHSI 1ABJICHUS CBS3aHbI
JIOKQJIBHOM COCTABJISAIOLIEH CUIIbI UHEPLIUU, CUIIAMUA COIIPOTUBIICHUS U
rpaButanuu. JInneapuzoBanusie o M.A. YapHoMy ypaBHEHHS OTHOCUTEIBHO
JTABJICHUS U CKOPOCTHU MOTOKA COCTABUIIM YPE3aHHBIX TenerpadHbIX ypaBHEHH,
KOTOPBIE PELIEHBI METOJOM Pa3CIICHUS IIEPEMEHHBIX.

ITonydeHHble pe3yabTaThl MO3BOJIMIA U3YYUTh POJIb BO3AYIIHOIO KOJIIIAKA
IIpY TFallleHUU BO3MYILLIECHUMN JaBJICHUS.
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Cucrema KBa3MOJHOMEPHBIX YPAaBHCHUN COXPAHEHUS UMITYJIhCA M MacChl
XKHUIKOCTH ( o = CONSt ) 0 HAKIIOHHOMY TpyOoTpoBo Iy uMeeT Buj [ 1-3]

—a—p:p(@+2aw+ gﬂj

% OX ot dx
op , OW (1)
—— = pC" —.
L ot P OX

3aeck p(x,t), w(x,t) — CTaTUYECKOE AABICHHE M CKOPOCTh >XKUIKOCTH B
pacCTOAHUU X OT BXOJA B YYaCTOK B MOMEHT BPEMEHU t; g — YCKOPECHHE CHIJIBI
TSDKECTH; a=Aw./(4D)=const; y(x) — HUBEITUPHAS BBICOTa OCH TpyOompoBoja (B

d .
paMKax paOOThl NPUHUMAETCS d—y=sma=const); W, — XapakTepHas Ui
X

paccMaTpuBaeMOro Mpolecca CKOPOCTh; o — IIOTHOCTh KUJIKOCTH.
CKOpOCTh MaJIbIX BO3MYILIEHUN JABJICHUSI B CUCTEME TpyOa->KUJIKOCTh B [4]
onpeneneHa GopMyon
-1
D
[~ B
k Eo

rae p, ¥ D — IJIOTHOCTb KUJKOCTU U JUaMETp TpyOorpoBoaa 0e3 BO3MYIICHHI
napienusi; k, E — MOIyJIH yOPYroCTH TPAaHCHOPTUPYEMOM JKHMIAKOM Cpelbl U
MaTtepuaia TpyObl; & — TONIIHUHA TPYOBI.

3anmaua pemaeTcs IS IeWCTBYyromero Tpyoomnposoaa. Mcxomnas ckopocTb
IIOTOKAa MpPUHUMAIM paBHOM w,. Mcxoms W3 3TOro, OmpenesieHoO HadallbHOE
pacmpejenieHde JaBieHUss MO TPyOONMpOBOAY COIVIACHO TIEPBOMY YpPaBHEHUIO
cucteMsl (1) 1 popMupoBaHbl HaYATBHBIE YCIOBHUS:

t=0: w=w,, p(x0)=p,—2apwW,X—pgsinax. (2)

3necy p,, = p(0,0).
['pannyHOE yCIOBHE HA BXOJIE TPYOOIIPOBO/Ia MPUHUMAETCS B BUJIC

P(0,1) = Py 3)
Cuuraercs, 4TO Ha BBIXOJI€ U3 y4acTKa ¢ IJTMHOM | 3a71aH 00BbEeMHBIN pacxo/y
xuakoct Q =Q(t) . K koHIy yyacTka MOAKIIOYEH BO3AYIIHbIN KOJIMAK, B
KOTOPOM CpeJIHHE 00BEM U JIaBJICHUS BO3/IyXa COCTABIISIOT V,, p,.
B cBsi3u ¢ 3TUM ypaBHeHHE OajlaHCca MacChl Ha BBIXO/IE U3 TPyOOIpPOBOIa
npuoOperaeT Bua [2]:
LV WY _ ¢ 5-Q(t). @)
P, ot

3necwy f =zD’/4 — mionaas MONEPEYHOTO CEYEHUs TPYyOOIpoBoIa
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B nannoit pabote paccmaTtpuBaeTcs BapuaHT Q(t) , KOT/Ia CKOPOCTh TIOTOKA B
KOHIIE TpyOoIpoBoja mpu t =0 MFTHOBEHHO MEPEXOIUT U3 W, Ha A: Q(t)= fA mpu
t>0. [Ipu sTOM 3HaueHWe JaBleHUs p, Ha BXoJle B TPyOOMpPOBOJ OCTaeTcs
MOCTOSIHHBIM.

be3 BoznymiHoro konmaka (To ecth ipu V, =0) ycnoBue (4) cienyet Opathb B
Buge w(l,t)=A [1].

B nenom, takas mocTtaHoOBKa 3adaud oTiauyaercs ot [1,2] Tem, 4TO 31€Ch
JIOTIOJIHUTENILHO YUYUTHIBACTCS HAJIMYME BO3JYIIHOTO KOJIMAKa, HMCXOJHOE U
MOCJEAYIONIEE paclpe/eNICHUe JABJICHUS TOJ] BIUSHUEM IOCTOSHHOTO YKJIOHA
sina tpybomnpoBoa.

N3 mnocraHoBku 3amauM W ypaBHeHM# (1) cocTaBUM ypaBHEHHE s

ckopoctH oroka W(X,t) u popmupyem ero kpaepsle ycnosus [1]:

o°W ow , 0°W

Pe +2&E=C PV (5)
w(x,0) =w,, M=0;
w(0,t) aw(l t) N (6)
~ =0, B—Lrw(l,t) = A

rjae ,3=p2v (>0).

0
Pemenne 3amaun (8)-(9), momydeHHOE C MPUMEHEHHEM METOJa Pa3/ieieHUs
IEpEMEHHBIX [4,5], pelIeHrue UMeeT BUA

e™ (ch,/DnH%sha/Dntj npu a > CA
- smﬂ,l Ca n
W(X,t) = A+ (w, - A)Y —" . e (l+at) mpu a=cA, cos A X.
n=1
e (cos,/an |t+\/“€;=|sina/|bn |tj npu a<cAh
3nece D =a’-c’A’; A — TMOJIOKUTEIBLHOE pEIIeHHUE TPaHCICHICHTHOTO

ypaBHeHus tgA | =1/(p4,). KBagpaT HOpMBI COOCTBEHHBIX (YHKIMI X, (X) =C0S A X
mo X cocrasiuster |X, (x)[ :%(I +psin* A1) . Ycnosus D, >0, D, =0 m D, <0

3aMEHEHBI UM PAaBHOCHWIIBHBIMM YCIIOBUSIMU a>CA,, a=CA, W a<Ch .

B uactHoM ciywae mpu V, >0 (B—>0) ¢ yderom ycnoBus X'(0)=0

2n 17[ [5].

COOCTBEHHBIMU (DYHKIUSAMU OYAYT CIYKUTh X (X) =COSA X TIpH A, =
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JUIss pelieHusl 3a71a4d OTHOCUTENbHO naBienus P(Xt) wuHTErpupoBamn
BTOpOoe ypaBHeHne u3 (1) mo t W MOJNB30BAIMCH YK€ HM3BECTHBIM PEIICHUEM
w(x,t):

ow(X,

p(e) = pu0) —pe [ 2D at g

3HaueHHe JaBJIEHUA IIpHU t =0 ompeaeneHo BTOPbIM yCIOBUEM U3 (2).
OKOHYATEIBHOE PEIIEHUE COCTABIISIET

2 smM
P(X,t)= Py, — P SiNaX—2paAX+ p(W, - )Z

/12
—2a(e‘a‘chﬁt—1)+ F—f e‘atsth npu a > CA
x| —2a(e™-1)-a’te™ mpuma=c4, sin A_X.

_ A | e
_2a(e cosﬁt 1)+ \ﬁ ﬁ e smﬁt npu a<CA,

PacdeTbl MpoBOIMIMCH COTJIAaCHO AaHHBIM U3 [1]: D=0.200 M, 4 =0.018 ,

¢=1200.0 m/c, w, =w, =12.0 M/c. Illar o Bpemenu cocrapun |/ (4c) . Yucno

4JIeHOB pa3nioxkeHus coctasuiio 500. Ha pucyHkax npuBeseHbl rpauKu CKOPOCTH
Y U30BITOYHOTO JIaBJICHHSI IOTOKA MTPH Pa3IMYHBIX 3HAUCHUAX NTapaMETPOB
pecuBepa U yKJIOHa TpyOonpoBoa.

[ToaxmroueHue pecuBepa U yBEIUUEHHUE €ro 00beMa IPUBOAAT ObICTPOMY
nepexoay K MaJlbIM BO3MYIIEHUEM B T0JI€ JaBJIEHUS, 00Pa30BaHHOM IO
NOCTOSIHHBIM BO3JIEMCTBHEM CHJIBI TPABUTALIMH COTJIACHO 3aKOHY Topuyeru.
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Puc. 1. M3meHeHue cpeaHedl CKOPOCTH MOTOKA >KUAKOCTU IOCJI€ MITHOBEHHOTO
3aKpBITHS KOHIIA. L =1000.0 i, sina=-1.0, V, =0.0001 »°

sap,MMla o

_10 T T T T T

0 200 400 600 800 1000
X, M

Puc. 2. I3MeHeHune u30bITOYHOTO JABICHUS )KUAKOCTU MIPU ITOJHOM TOPMOKEHUU
YKAJKOCTH B KOHIIE y4acTka. sina =0.0, L=1000.0 »,V, =10.0 »°.
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YCJOBHAS YCTOMYNBOCTH PEIIEHUS OJHOM OBPATHOM
3AJAUYU JJISI THTETPO-TUPDPEPEHIIMAJIBHOI'O BOJIHOBOI'O
YPABHEHUSI

K.II.Cadapos!, 3. Magamunos?
'Tamkenrckuii ynuBepcurer HHPOPMAIMOHHBLIX TEXHOJOTHI HMEHH
MyxamMmajaa an-Xopa3muii, 1ouent, PHD ¢u3-mart nayk.
2 AHIMOKAHCKHIA TOCYy1apCTBEHHbIH yHuBepcuTeT uMenn 3.M.Baoypa,
npenoaosareib Kapeapol « MHpopmaTuka YKUTHII METOAMKACID)

Ushbu magolada global bir giymatli yechilishi oldin isbotlangan giperbolik
tipdagi integral-differentsial tenglama uchun teskari masala echimining

turg 'unligi masalasi o'rganilgan.
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B oannou pabome uccnedyemcs 6onpocvl ycmoudu8ocmu peuleHusi 00OHOU
obpamuou 3adauu 011 UHMe2po-ouppepeHyuaibHoeo B0IH08020 YPABHEHU,
2N100aNbHASL 0OHO3HAYHASL PA3PEUUMOCTb KOMOPOU Oblia 00KA3aHAa panee.

In this paper, we study the stability of the solution of an inverse problem for
an integro-differential equation of hyperbolic type, the global unique solvability of
which was proved earlier.

Kalit so'zlar: integro-differensial tenglama, teskari masala, shartli
turg ‘unlik, integral yadrosi.

Knioueevie cnosa: ummeepo-ougpgpepenyuanrvrioe ypasHenue, 00Opamuas
3a0aua, yClo8Has yCmouuusocmn, 10po unmezpaid.

Key words: integro-differential equation, inverse problem, conditional
stability, integral kernel.

Cxema uccrnenoBaHusi oOpaTHBIX 3adad JUIsl MHTErpo-auddepeHInaIbHbIX
ypaBHEHHI OOBIYHO, BKJIIOYaeT JBa dTama. Ha mepBom 3Tame uCCIeAYIOTCS
CBOMCTBA pEIICHMs NPSIMOU 3a/1a4u, a Ha BTOPOM 3TaIle MPOBOJUTCA UCCIEAOBAHUS
caMoil oOpaTHOM 3a/auu, BKIIOYAIOIINE J0KA3aTEIbCTBA TEOPEM CYILIECTBOBAHUS,
€IMHCTBEHHOCTH U YCJIIOBHOW YCTOMYMBOCTH pELIEHUS 00paTHOM 3aauH.

PaccmarpuBaercst unrerpo-audpepeHnnanbHoe ypaBHEHHE

t
un—uxxz_[k(a)u(x,t—a)da, xe(0,1), t>0 (1)
0
B obmactu D = {(X,t) 0<x<lI,t> 0} C HavaJbHBIMUA
u_,=0, ul =0 xe[0l] (2)
nu l"paHI/I‘IHBIMI/I yCJ'IOBI/IHMI/I
ul =o', ul =0 t=0. (3)

3neck O'(X)—mpoussomnas naenbra QyHKumu Jupaka, | >0—mHekoropoe
KOHeuHOoe BemiecTBeHHoe umciao. B mpeamonoxenun K(t) € C[0,0), usywaercs
3asaua 00 onpenenenuu Gyukuuu K(t)us ycnosus
u(o,t) = f(t), t=0. (4)
OOparnast 3agada Uit ypaBHeHus (1) ¢ pa3nUYHBIMU HayalbHBIMU U

I'PaHUYHBIMH YCIOBUSIMU UCCIEAOBaHbI B pab0Tax [1] a [3] . B pabote [3] noka3ana
TeoOpeMa CYIIECTBOBAHUS W EIMHCTBEHHOCTH OOpATHOW 3aja4yd JUIs JIFOOOTO
(buKCUpOBaHHOTO, KOHEUHOro, BemiecTBeHHoro |. B ymomsiHyTO#l paborte [3]
BBOJAMTCS B  paccMOTpeHuto HoBas  ¢ymkmus  V(X,t) mo  dopmyne

V(X,t) =u(X,t)+o(t —X), u moayueHbl UHTErpabHbIE YPABHEHHS OTHOCHUTEIHLHO
dyskuumit  v(X,t),v,(x,t),k(t). Hdamee, k 9Toif cHCTeMe NPUMEHSETCS PHHLHII

CXKaThIX 0TOOpakeHui [4].
Iycte P(k,) — muoxectBo ¢ynkmuii K(t) € C[0,2l], ymonerBopstrommmx

npu Hekotopom | >0 yenosuro [K| k, ¢ moctostaHOi#t K, > 0.

C[0,211”’
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OCHOBHBIM pe3yJIbTATOM JaHHOW PaOOTHI SBISIETCS CIEMYIONas Teopema
YCJIIOBHOM YCTOMYMBOCTH PEIICHHUS 0OpaTHOM 3a/1a4uH.

Teopema. I[Iycts k'(t) e P(k,), k*(t)eP(k,)— nBa pemenus 0o6paTHOI
sanaun (1)—(4) ¢ mammeivu f', f? coorBercrBenno. Torxa Haiinercs Taxoe
nonoxutenbHoe yncio C =C(K,,1), 4To BbImoNIHACTCS HEPaBEHCTBO

[k ® =K O] gy C 1= 77 ©)

IMoctpoum g V(X,t) mpomecc mociemnoBaTeNbHBIX MPUOIMKEHUA 110

c?[0,211"

CHEYIOLIEN CXEME
VX, t) =Vo(X,1) + D v, (x,1), (6)
n=1

Trac
27—t+X

vy (x,t) = j; jfk(r—zg)dgdﬂ f [ 2 k(@r-t+x-28)dédr,
vn(x,t)z—j” jg j K(a)V, (&~ +7—a)dadédr —

Zrt

E+27-1+X
_L XJ- o I K(a)v, ,(&,~E+2r—t+x—a)dadédr,  n.1.

,Z[aﬂee II0CJIE€ BBIIIOJIHEHUS HECI0KHBIX BHIYUCICHUMN HaxoaAuM, 4ToO

1 M (@Q+Ih)k 12
v, (x,0) ., > o ”(( h) ° )" rme M=M(hI)— xoneunoe BemecTBeHHOE
yucno. IlokassiBaercs, yto psag (6) MaXopuUpyercs CXOIALIUMMCS YHUCIOBBIM
pPAAOM, TIO3TOMY 3TOT PsSii CXOAMUTCS aOCOJIIOTHO M paBHOMepHO. Kpome Toro

HUMECT MECTO OLICHKA

VKDL S, 0], 3Gy

Brenem pynkuuu:
U(x,1) =V (x,t) =V (x,t), U.(X,t) =V (x,t) —Vv(x,t), k(t)=K'(t) —k>(t).
OrnennBasi 3HaueHUs dTUX (QYHKIMA ¥ TPUMEHsIST HepaBeHCTBO [ poHyoua,
MOJIYYMM OLEHKY (5).
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MAHTUKH AHTJIOBYH TU3UMHHU SIPATHUIL AJITOPUTMHA BA
JACTYPUU TABMUHOTH

K.A. BekmypoaoB — 1oneHt,J.A. Makna0oB — MATUCTPAHT,
X.A. X0/IM€épOB- MATUCTPAHT.
TATY Camapkanja ¢puiaunanau

Annomauyusn. Maxonaoa obvexmaapHune dencuiapu MaHMuKUl KypuHuuoa
bepuneanda 3maioH mami080an xap oup cungpea xoc b6ynean acocui bereunapHu
monu wea yaap acocuoa AH2uU 06‘beKI’l/lJlapHuH2 K,’CZMVCM CqubZCZ Kapausl SKaHIucUHU
AHUKI08YU dAllecopumm ed dacmypuﬁ maosmMuHOMmurRU Apamuil macalacu kapaieaH.

Almomauuﬂ. B cmamuve paccmampueaemcs np05]l€]l/la noucka ajiecopumma
U npocpammHozo 06ecnequuﬂ, HA OCHOBE KOmMopo2co MOICHO HAUmMu OCHOBHblIE
Npu3HaKu KAX#C0020 Kaacca u3 >MmaloHHOU 6bl60pKLl, K020a CUMB0JIbl 0OBLEKMmos
3a0aHbl 8 T02UYECKOU BUOE.

Abstract. The article discusses the problem of finding an algorithm and
software, on the basis of which it is possible to find the main features of each class
from the reference sample, when the symbols of objects are specified in a logical
form.

Kanum cyznap: Tumcon, obvexm, bownaneuu beneu, deneu, ounap beneu,
9MANOH MAHN08, CUHMIAD, KOHBIOHKYUS, OUSLIOHKYUS, MAHMUKUL KOUOauiap,
beneunap anrgpasumu.

Kniwueevle cnosa: cumeon, o0vekm, HAUANbHBIU NPUSHAKUY, NPUSHAKU,
6Z/lHaprll:i cumeos, omajlOHHAA 6bl50pKCl, Kjaccol, KOHBIOHKUYUA, ()u3”bi0HK14uﬂ,
JlocudecKue npaesuid, aﬂqbaeum CUMBOJI06.

Key words: symbol, object, initial attributes, attributes, binary symbol,
reference sample, classes, conjunction, disjunction, logical rules, alphabet of
symbols.

MaHTUKWI aHTJIOBYM THU3UMHHU SIPATUIIHUHT acOCHM Macaiacu OuHap
Oenrmnap OunaH OepuiraH »dTaloOH TaHJIOBAAru CcuUH(Iapaa xoiiamran
O0OBEKTIApHUHT OONUIaHFUY Oenruiap ajndaBugaH Mabiym OUp ME30H acocujia
xap Oup cuH(pra HUCOaTaH acocuit OenTwiap THU3UMOCTHHHU TOMUII Ba YIIOY
acocHii OeNTmIap TH3UMOCTUTA MOC Kapop KalyJl KUITYyBUM KOWIAHU KypHUIIl Xama
YHUHT WINIOHWIMJIUTHHN JTAJIOH Ba CHUHOB TaHJOBAa OunHap Oenrunap OwumaH
Oepmirad OObEKTIIApHH aHTJIAIAA KYJUTalAaH noopar.

TuMcoapHy aHIJIOBYM TH3UMJIAPHM SpaTHUIIIa MAaHTUKUA KOUJATAPHUHT
HOpMAaJI IIaKJJIapu KaTTa axaMusTra ara.
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OrtanoH TaHigoBAa ] — cuH(ra HucOaTaH TOMNWITaH dJIEMEHTap
K K}, K
KOHBIOHKITUSITIAPHH e Ky e K Ba  DJJIEMEHTAp JU3BIOHKIMSIIAPHU
i i i
0, 4,7, s nedb Oenrmnacak, y Xoyiga 3JEMEHTApP KOHBIOHKIUSIAPHUHT
IM3BIOHKIUSACHIAH JHII=K,'VvK, v..vK MAaHTHKMH  KOMJAHHMHT
Iu3blOHKTUB  HopMan maknau (JHII) Ba »nemMeHTap U3BIOHKUUSUIAPHUHT
i i i o
KOHBIOHKIIUACHUIAH KHLI, = 4," Ny AN MAHTUKHA  KOWJIAHWUHT

KOHBIOHKTUB HOpMal makiau (KHI) xocun 6ynanu.
DtanoH TangoBaaru xap oup cuHd yuyH xocun 6ynran JJHII nap

D, :Kllv[(zlv...v[(sl
D,=K'VK,Vv..vKS>

Ba KHIII map

Q =M A, A~ T
KypuHUIIIa Oynaau.
by manTHMKuii Kompara OCITHIIADHUHT KUMMATHHU KYHUIT Ba MaHTHUKHMA
KOUJIAaHWHT KUWMAaTHHU XUC00J1ad, YHUHT 4YMH EKU EIIFOH DKAHJIWTUHU aHHUKJIAIT

Kepak.
CHHOB TaHJIOBAArU SIHTU OOBEKTIAPHU aHTJIalll/a
| X, 2K, aeap D, :Klj \/1{2j \/...\/Kpj =1
%) X, 3K azap D, :Klj v[{zj v...\/Kpj =0
€KH
F(X,): X, 3K, azapQ; S/ AVN/A /\.../\,Zij =1

X, >K; azapQ; :ﬂlj /\ﬂzj /\.../\ﬂpj =0
MaHTHKUN Kouaaaad ¢oigaiaHul MyMKIH.
bunap OGenrunap Owinan OepuiraH OOBEKTIApJaH MOOpAT ATAJOH TAHJIOB
T.m Kypunumiga 6epwiran 6yiacud. By epma n - Gearunap coHd, M — 0ObEKTIAp
coHw, | — curdaap coHu.
Aiiraiinuk, K, - cuH® cudaruia 9TajgoH TaHIOBAArd UXTHEPUIA K, CUH]HHY,

SBHE K, =K Ba K, - cuH} cudartnna sca K, =K\ K, onamus.
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T,m OTaJOH TaHJOBAArdM OOBEKTIAPHHM YpraHuil skapaéHuiaa OOILIaHFHY

oenrmnap andaBuTHAaH OWPOpP ME30H acocuja INIyHAAl Oenruiap THU3UMOCTH
HAOOpJIApUHMA TOMHIN KEPaKKH, YOy Oenruiap TH3UM OCTH Habopiapura Moc

KEJTYyBYHU Fj (le, ij,...,th) Kapop KaOyI1 KHIyBud Kouaa épaamuaa Hadakar 1.,
STalloH TaHnoBmaru wuxtuépuit oovexktHH K, &€km K, cumupra xapamum
SKaHJIMTUHU, OAJIKUM CHHOB TaHJIOBAArM SHIM OOBEKTIApHUHI XxaMm K, €ku K,

cuH}Iapra TeruIIN SKAHIUTHHA YHT KHYUK XaTo OWIaH aHUKJIaCHH.
bunap 6enrunap Ounad OepuiraH 3TajloOH TaHIOBAA OOBEKTIAPHA MAHTUKUHN
aHTJIOBYM TH3WMHU TOTIHUIN aJITOPUTMHU KyHUaTry MOFOHAIapiaH noopar:

1. T, rtammoBmarum tawranran K, Ba K, cundumap yuyHn K NK, mapt
TeKIIUpHiIaan. Arap K, NK, = 0¥ynca, 2-kagamra yrumaam. Akc xomma [,

tannosaaru K, Ba K, cun¢mnapnan kecuiaanrad oobekTiap tanuiad odopusiam.

2. T TaHJIOBJIaru o0BbeKTIapaAa OuHap OenrunapHu
X, azap o =1, . o o o,
X7 = {_ doinamannd X; ', X5 2, -+, X" makijga KApUTaMus.

X, acap o=0.

3. T,. TamwimoBmaru OOBEKTJIAPHH YpraHWIl kapaéHuma OepuiraH

OOBEKTNIAPHUMHT Gonutanrud X, ', X372 ,-- -, X" Genrunap andpasutugan X'

oenarvauHr K, cuHra HucbataH Genrn OYIHIIN TEKIIUPpUIagd. X, OCNTHHUHT K|
cuH(pra HucOatan Oenaru OYIUIIN y4yH
VX e K yuyn (X7 =) v (X =0) =1
X e Kpyuyn (X7 =0)v (X7 =1) =1
€K1

VX e Kyyuyn (X7 =0) v (" =1) =1

X, e Kpyuyr (7 =) v (7 =0) =1

TCKIIHUPUIIaIM.

4. T, TaunoBnan K, cuHdra Hucobaran

VX e K, yuyn (X7 =) v (X7 =0)=1

i
IX eK, yuyn (X7 =0)v (X7 =1)=1
KOMJa acocHaa TONMIraH X' Oenruiaap K, cuH(} cudaruga uHOOPMATUBIUK
Japakacura Kapad IoKopuaaH Kyiura kapad TapTuOaaHau.

5. T, TangoBaan K, cuHora HucbataHn
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X, e K yuyn (7 =) v (" =0)=1
VX; e K, yuyn (X7 =0) v (X7 =1) =1

KOMJa aCOCHJIa TONWJITaH Xidi oenrunap Kf cuHd cudartnna HHGOPMATUBIUK
napakacura Kapad I0KopuaaH Kyiura kapad TapTuOaaHaIu.

6. K, Ba K2cuubmapuuur xap Oupuaa X' Genrmaap uHQOPMATHUBIHK
Japakacu acocuja KyHuJaH IoKopura Kapab ketMa-KeT tanuiad odopuiaau. Arap
X' Genrm  ydyH F O Xy e Xy L Xy X ) = T (X Xy e X gy 0 X g ey X, )
baxapwirannga K MK =@ Oyinca, y xonma X' Oemrm K, cuHdgaH Tamnuiab
}o6op1/maﬂ1/1, arapzaa f (X1’ Xy yeeeey Xig s 1, Xi gy Xn) # f (Xl, Xy yeeey Xig s 0, Xiigrmn Xn)
6axapmwiranna K; NK; #Q Oynca, y xonma X' 6enrm  K! Ba K? cumpuapaa
KOJIIUPHIIAIN.

7. K] cuHdmaH TaHlaHraH X;' Oeiaruiap ydyH MaHTHKUH Kapop KaOyi

X, 3K, aeapD, :Klvizlv...val =1

KHJIYBUM KOHJIA F(X,): Ba K/

X, 3 K; aeap D, zl{llvR'zlv...vR'p1 =0
cuH(Iad TaHaaHrad X' Oelrmiap ydyH MaHTUKUM Kapop KaOysi KMIyBYM KOUA
X,>K?azapQ, = 1" A 1T, /\.../\,ZZD1 =1
X, 3K} aeapQ, = 4, A, /\.../\,Z]p1 =0

Spartunran anropuT™ acocua 1acTypuil TAbMUHOT UITUTA0 YUKHIIIH.

Mantiqiy tanuvchi tizim !

F(X,): KYpUHUILIA OYI1au.

Obyektlar soni: m= |
Belgilar soni n= 6 |

Sinflar soni: L= 2 i

I/IHI OﬁHaCHHa + Oddiy belgilar [« Murakkab belgilar] i G 65'/J'II/IMJ'IapFa KHﬁMaTHapHH KI/IpI/ITHH_I Ba

S Mypaxnat Senrmaap TH3MMMHEM XOCHT KMAML u i-l

OinexTIap Bearnaap Cundomap Benrmaap THIHMH

g 4 2 3 1-THNIE Gearaaap THTEME{EKH)
1 2 3 4 172"3 17274 1734 2734
o ] o 1 o 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
o o hl o 1 o 1 1
o o hl o 1 o 1 1
o o o o o o o o =
o 1 o 1 = -
Z-THNOAE Gearaaap THzEME({BA)
[ Ve T ] 123 ] 17374 737~
o o o o
[ ABTOMATHE TV IHPHIT ] 1 1 1 1
1 hl 1 1
[ Nucodmanr ] e e e e
o 1] o 1]
o ] o ] =
< >

HaTW»XXaJ1ap XOCUJI KWINHAIH.
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JlacTypuil TAbMUHOTHU TUMCOJUIAPHM aHTJall mMacajacura JIOUp Te€OJOTHUK
KUJAUPYB, OWOJIOTHS, THIPOTeosorusia, TEXHMKAa Ba THOOWUN  TalIxXwuc
Macaajapuaa, MKTUCOIUM Ba MKTUMOUHN H3JIAHUIILIAp/a KyJall MyMKHH.
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VIIK 519.6: 556.3
CHU30T BA BOCUMJIN CYBJIM KATIIAMJIAPIA TY3
KOHIEHTPALIMIACHA V3rAPUIIINHU MATEMATHK
MOJAEJUVIAHITAPHUII

H. Papmanos?, III.K. /laanen?

ITATY xysypuaaru AxGopoT-KOMMYHHKAIMS TEXHOJIOTHSLIAP HJIMHIA-
MHHOBANMOH Mapka3u, TomkenT, Y36eKncToH.
2Camapkann Jlasaar Yausepcutern, Camapkanj, Y36eKncTon

E-mail: daliyev.sherzod@mail.ru

Annomayun. Ywoby makonaoa ep ocmu cuzom 6a 60CUMIU CYEIU KAMAAMAAPOA2U MY3
KOHYEHMPAMYUACU Y32apuild HCaApacHuHu 0auiopam Kuiuwl Y4yH Mamemamux mooen uuiiad
yukunean. Kapanaémean myammoza ouo uamuti maokukom uwiiapuHuHe maxauiu Kelmupuiean.
XKapaéu xycycuii xocunanu ouggepenyuan menerama ounan ugooaraneaniueu cabadoau, yHu
eyuwoa YeKIu-auupmMany cxemaiap 6a NpOo2OHKA YCYILApued AcOCIAH2AH COMIU ANCOPUMM
uwinab yukunean. Mkku kamaamau myxumnapoa ep ocmu cuzom 6a 60CUMIU CYELAPU CAMXUHUHE
Vzeapuwiu, cys uyKomunumu kodggduyenmu, ougpysusa xosghguyenmnapu, cys camxuea 602nux
Qurempayusi me3nuKIApY KaOu MyXum Ypur mymyeuu napamempiapiu unobamea o1ean xXo10a
my3 Kyuuul 8a ougghysusacu rHcapaéuiapu mMamemamux MOoOeuiapu maKoMuLIauimupuiean 6a
Xucobnaw aneopummaapy uiab YUKUISaH Xamod Hamudxicaiap maxauiu Kelmupuiean.

Kanum cyznap. Mamemamux mooemnawmupuwi, ougghepenyuan meneiamanap, my3
KOHYEHMPAMyuscu, COHIU YCYILap, XUcooaaus IKCnepuMeHmu.

Aunnomauun. B smoii cmamve Ovlia pazpabomana mamemamuieckas mMooeib OJisl
NPOCHO3UPOBAHUA NpoYyecca USMEHeHUs KOHYEHMpAyuu Ccoau 6 2CPYHMOBLIX U HANOPHBIX
B000HOCHbBIX 20pu30HmMax. /[{amo awanu3 ucciedo8amenbCckol pabomel NO paccMampusaemor
npobneme. npoyecc npeocmasieHo OouphepeHyuarbHbiM ypasHeHuem ¢ npou38o0Holl 0isl e20
pewierus: Obl1 pazpaboman YUCIeHHbI Al2OPUMM OCHOBAHHBLI HA KOHEYHO-PAZHOCTIHBIX CXeMAX
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U Memooax NPOCOHKU. yCOGépWGHCWl@OGaHbl mamemamuqecKue Mooeiu npoyeccos neperoc u
ougpgysuu coneii  pazpabomarvi  BLIYUCTUMENbHBIE — ANCOPUMMbL U NPOAHATUZUPOBAHLL
pe3yilomambspl C Y4emom nmaxKux 6AdCHbIX napamempos, KAaK USMEHEHUE YPOBHA SpPYHMOBbIX U
HanopHuvix 600, Kodghguyuenm  6o0oomoayu, kodppuyuenmol Oougdysuu 6 08YXCIOUHBIX
cpeoax.

Knroueevie cnosa. Mamemamuueckoe mooenuposanue, ouggepenyuanivhvie ypasHeHUs,
KOHYeHmpayus coju, YucjieHHbvle Mel’}’ZOObl, BbLIYUCTIUMEIbHBIU IKCnepumeHm.

Annotation. In this article, a mathematical model was developed to predict the process of
changes in salt concentration in ground and pressure aquifers. The analysis of research work on
the problem under consideration is given. the process is represented by a differential equation
with a derivative; for its solution, a numerical algorithm based on finite-difference schemes and
sweep methods was developed. Mathematical models of the processes of transfer and diffusion of
salts have been improved, computational algorithms have been developed and the results have
been analyzed taking into account such important parameters as changes in the level of
groundwater and pressure water, the coefficient of fluid loss, and diffusion coefficients in two-
layer media.

Keywords. Mathematical modeling, differential equations, salt concentration, numerical
methods, computational experiment.

Kupum. Cyurru iniapia ep octv reouibTpalus xapaéHiapuia ep oCTH
CYBIIM KaTjamyapjard Ty3 KOHIICHTPALMSICH Y3rapuil >KapaéHUHU YPTraHMII
Oyiinua onu0 OopwiIraH WIMHNA TaIKUKOT Ba anabuETIap TaxXJWiad Yoy
WyHanuiga OUp KAaTop Hazapuil Ba amMalMii HATWKajgap OJMHTAHIUTH XaM[a
METO/Iap WIUIA0 YWKWITAHIUTUHU KypcaTaad. byHoa MaremMaTHK Ba COHIH
MOJICJUTAIITHPHUIT TEOPUIBTPAIIMSIHUHT aMaJliii MacalalapuH{ TaJKWK KIIAIIA
MYXHUM YpHH drajuiaiiu.

PecnyOnurkaMu3 MuHTaKanapuaa Cyropuiiaurad MaioHIapHUHT 45 dhousu
€KUM MKKU MJIH TeKTapra SKWHU MIYpJIaHUIITa MOWWI Ba IIYpJlaHTaH epiap O0ynuo,
OyHUHT acocuii cababiiapugaH OUpu epilapHU CYFOPHII JIaBpUJa CYBJIIAPHUHT KYTI
KUCMH €p OCTUTra CH3WIMIIA Ba €p OCTH CYBJIAPUHHUHT CATXU KYTapUIWIIN
HaTIKacuaa ep 1o3a KUCMWTa SKHH €p OCTH CYBJIAPUHUHT JOMMHUUN paBHUIIIA
Oyrnanu0 Typumm cabab Oynmoxna. Kymmaman, 2018 #un 1 oktsaOp xonatu
oyitnua “Amy-byxopo” uppuraius TU3UMIApU XaB3a OOIIKApMacH Xy3ypHUiaru
Bunoar MenuopatuB sKCHEAUMIMACH MabIyMOTHra Kypa byxopo Bunostuaa
274612 rexTap cyropuiiagural MailJoHHUHT 85,8 % Typiin Aapakaaa UIypJiaHTaH,
xymnaaaH, 61,7 % xyucus, 21,7 % ypraua, 2,4 % Kyunu WIYpJiaHTaH epJiap
XHCOOTaHa ",

Kaiin »stunranuaex, MmeHepautamryBu 15r/n1 raga Oysiran cyB OwiiaH
CYFOPHIIIZIa, XOCUJTHU OWp Heuya WWJ JaBOMHUJA OJMIN MyMKWH. MuHepasuiamrad

3 V36ekncron Pecrybimkacn KuIUIOK Ba CyB XyKAIWTM BasHpIMTHHEHT “KHIIOK XyKAINTH SKHHIAPHHH
cyropuil Taptubnapu” 6yitnya taBecusuiapu. TomkeHt-2006 ii.,
XamunoB M.X., Xampaes K.III. Cysrexamkop wiyp oBum TexHosoruscw// XopasM MabMyH aKaJeMHICH
axGopoTHOMacH, Y30ekuCTOH pecnyGnukacu (aHiap aKageMHMACH MHHTAKABUI OVIMMH XOpasM MabMyH
akagemusicu, Xusa-2019, 59-64 6.
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CyB OwWiaH CyFOpPWIAIWTaH epJAPHUHT MEJTUOPATUB XOJATUHUHT HUCOUI
y3rapuiy 2-3 Wuil JaBOMuUJ1a BaKTUHYA OYmaau[4].

TynpoKHUHT Ty3 PEKUMHHM MOHUTOPHHI KHWJIMII Ba Oamiopatiam Kym
KUXATAaH >Kapa€HHUHI acOCHMl mapameTpiiapy Ba FOBAaK MYXHUTIA TYy3JIapHHUHT
kyuniny Ba nuddysuscu gapaxacura 00rnuK. FoBakimum mMyxutna Ty3 Ky4uIl Ba
mubdysusacu  xapaCHuHM Oatadcw Ba Xap TOMOHJIAMa VYPraHWIl —ydyH
OOBEKTHHUHT acCOCHUW XYCYCHUSTIAPUHU TaBCHU(IAIUTaH MaTEeMaTUK MOJCITHU
unurad YUKWl Kepak. Bakr yTumm OunaH CyFopuIll Ba €p OCTH CyBIapHu
CATXMHUHT KYTapWJIUIIM HaTWXacuja TYNPOKHUHT aepaius 30HAJIAPUHUHT
Ta0aKaJaHUIIM Ba MKKWIAMYHU [IYPJIAHUIIHUHT TaxXMUH KWJIUHUIIM aMalui
KU3HUKMII yiroTamu [1].

MacajanuHr OCTH

Kyuniaummu. Ep

KOHOCHTPAOUACH y3rapHMHHH 6am0paT KWJINII XaMJda YHI'a TabCHUP KWJIaaAWTaH

CyBJIapu TapKUOWUJArd Ty3
acoCHil OMWJUIApHU YPraHWIll Ba TYFpU Kapop KalyJ KWJIUIIra KyMakJIallyB4H
TU3UM SIPATULI YYYH yIIOY jKapa€HHU TYFpPU aKCIaHTHUPAIUTaH MaTeMaTHUK MOJEIN
TaKOMWJUIAIITUPWITad Oynul, y Kyluuaru Xycycui xocuinanu auddepeHnman

TEHIrJIaMajiap cucteMacH opkaiu udonaitanaam [2, 3]:

uwh2% -9 pn%y, 2 pnl%y _yn%% _yh %5,
ot ox ox" o1 674 ox 0z (1)
00 0 06 0 00, 00,
H_ZZ_DH—2+—DH % -VH—~%-vH—=+1-6,,
Hy ot 8X( 2 8X) 82( 2 ) ox oz 1914

Oy epna 6,(x,z,t), 6,(x,z,t) —ep OCTH CU30T Ba OOCUMJIM CYBIIA KaTjaMJiapiar Ty3

muddys3us kodpbULMEHTIAPH; 1, 4, —
nykotmmin koddduruentinapu; h, H — cU30T Ba OOCUMIIU CYBJIApPHHUHT CaTXJIapH;

KoHLeHTpanusicu, D, D, CyB

V., V

X! "z

— (punbTpanus Te3IUru KOMIOHEHTANApH; 6, , 6, — Ty3 KOHIIEHTpaIusiapu

(uHpUIBTpALIUS CYBUIATH ).
(1) cuctemanu euuin ydyH OOIIJIaHFMY Ba dYerapaBuil IIapTIapHH
Kylduaruya makJijaHTUpaMU3;

(91)|t:0 = (91)01 (92)|t:0 = (92)01 (2)

Mh%xzoz—(e @), 1% _=a-@) 3)
h%z_o —(6,-(6),), Mhaa—ezzf(el—(el)o), (4)
qu‘Z—QXZX;—(e ©)0). 1HEE =@, 5)
uz %M:—(e -0 mHEE =) 6)

132

4



91 z=m—0: 92 | z=m+0"? (7)
o6, 0,
-2 : 8
82 | z=m+0 ( )

Dlhal 2-m-0= D,H
by epma (8), (6,), — cu30T Ba OOCHMIM CYBIM KaTJlamjapJard Ty3

KOHIICHTPAIUSICHHUHT OOLUTaHFUY KMMMaTIapy; m — KaTjaMm KyBBaTH.

Macanann eunmm ycyiau. (1) — (8) macanamapuunar eunmu [1-3] wmmniapaa
KeNTUPWIITaH COHJIM XHCOONall ajroputMiapu EpaamMuaa OJWHTaH. byHma
D={0<x<L,0<z<L,,1<t<N} coxama AX, Az, At Kagamiapra Moc Typ

Openzne =106 2558), X% =1A%1=0,1,2,..1;
z;=]jAz; j=012,..J; t,=nAr;n=12,.,N}

kuputwiaau. (1) cucrema xamzaa (2) — (8) OonutanFud Ba 4yerapaBWil mapTiap
O ppae  TYPHAaH Golnananu® anmpoKCUMHIMS KHIMHAAM, Y4 JIUOTOHAIUIH

anreOpavik TEHIJIaMajap CHCTEMacura KeJIMHaJd Ba TMPOTOHKA METOAUAaH
dbolinanannbd euumiiap Tomwiaau. byHnail XoJjiapaa COHIM edumiiap HadakaT
MUKJIOPUI XYCYCHUATIAPHU OJMII YCYyJM, Oalkuh YpraHwiaérraH xapacH
KOHYHHUSITJIAPUHYU aHHUKJIAI ycynura annaHaad. CoOHM MoJeliap acocuia ETyBYU
TEHIJIaMaJlap akcapuaT XoJuiapaa pu3rka Ba MEXaHUKaIaru CakJIaHUI KOHYHJIapy
acocuza Ty3WIaJu. by KOHYHJIap MaTeMaTHK MOJEINJIard TEeHIJIamMaliap AUCKPET
TEHIJIAaMaJIap — YEeKIM alupMaiu cxemajap OujaH aJMallTUPWITaHga Xam
Oaxkapuiiaiu.

Harmwkanap raxamiau. baxop Ba €3 dacmnapuna ep octv cu30T Ba OOCUMITU
CYBJIIApMHUHI caTxu Kytapuiaau. HaTwxkana, cyB HYKOTWIMILH, (UIBTPALIUS
Te3nukiapu Ba quddysus kodppuuueHTnapyu kabu napaMeTpliapHUHT Y3rapHilu
XUCOOUJaH BaKT YTHUINM OWIAH Ty3 KOHIICHTPAIMSUIADUHUHT OPTHUIIWHU SHHU
ITPYHTHHUHT 10332 KUCMHJA WIIYpPJIAHUII F03ara KEJIWIIMHUA KY3aTUIIUMH3 MYMKUH.
Xucobumail SKCIPEeMEHTIApU TaxXJIWIW HaTWKajlapura Kypa OyHmail cyB OwiiaH
TYHMHMaraH Ba TYWUMHTaH WMKKATA CYBIW KaTjlaMJaH uOopaT OYIraH MyXUTHU
WKKHA KATJIaMJIM BEpPTHKaJl MyXUT cudaTuaa Kapaauiu Makcaiara myopuk Oymap
JKaH.

XyJqoca. Ep octu cyBiapu TapkuOuJard Ty3 KOHIEHTPALUSICH Y3rapuIilu
y4yH reopuiIbTpaius kapaéHUHA Xap TOMOHJIamMa ypranumi Ba D XMpa xucob:mant
AKCHEPEMEHTIAPUHU VTKa3WIll YYyH MaTeMaTUK MOJEN Ba caMapalidi COHJIU
anroput™M unuiad yukwirad. JKapa€n xycycuii Xocuianmu auddepeHuman
TEHIJIaMaJlap CUCTEMAacu Ba yHra Moc OOIUIaHFUY XamJla YerapaBuil Iaprtiap
Ownad TaBcu@aHranauru cababsm ymoly macajaHd €4ulll YYyH COHJIM yCyJuiap
Kyutanuirad. Mimma® yukuiarad camapaid COHJIM alnropuTMmaaH QoiiganaHud ep
OCTH CYyBJapu TapKUOMAArd Ty3 KOHIIEHTPALMACH Y3rapUIIMHUA Oalmiopatiiail
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UMKOHUATA sipaTuiarad. CyBHUHI CHU3MIIM JKapa€HUHU €p OCTH CYBIIapu
TapkUOUJaru Ty3 KOHIICHTPALMSICH V3rapuIIMHK OamopaTiaiiga KOpHUaa
KEJITUPWITaH MOJIe] Ba aITOPUTM/IaH (poHjanaHuIl MyMKHH.

Sparunran MatreMaTHK Ba COHJIM ammapar TYJIWK MHUKECAArd TaAKUKOTIap
XQKMUHM CE3WJIapJIM Jlapa)kajla KaMauTUpUIIM Xamaa KOMIBIOTEpAa XHUcoOmall
Taxpuba YTKa3um KapaCHUJa KAMMAT pecypcliapHu Tanad KujiaJauraH
AKCIEPUMEHTAI UIIUTAPHU MUHUMAILIAIITAPUIIT UMKOHUHU Oepajin.
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HUKKH KATJTAMJ/IM MYXUTJIAPIA EP OCTH CYBJIAPU CATXH
Y3I'APUIIMHU MATEMATHUK MOJAEJUVIAIITUPHUII
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TATY xysypuaaru AX60poT-KOMMYHHMKAIMSI TEXHOJIOTHSLIADP WIMMIi-
MHHOBAIMOH Mapka3u, TomkenT, Y36eKnucToH.
2Camapkang Jasiaar Yausepcurern, CamapKan, V36eKkuncToH

E-mail: daliyev.sherzod@mail.ru

Annomauusa. Maxonaoa ukku Kamiamiu Myxumiapoa 08aKkIuK 6a 0eOummu
xamoa mabuuil Hcapaénea Moc X010a2u yMyMull 4e2apasuii WapmiapHu xucobeaa
0J12aH X0110a ep 0Cmu CY8Iapu Camxu y32apuuiu Macaiacu Mamemamurx
mooennawmupunean. Kapaéu xycycui xocunanu ougpepenyuan meunenama ouian
ugooananeaunueu cabadbau, ynu evuoa YeKau-auupmanu ycyriapea acocianean
COMNU AN2OPUMM UWNAD YUKUTIRAH XAMOA HAMUICATLAD MAXIUTU KeTMUPUTSAH.

Kanum cyznap. Mamemamux moodeanawmupu, oughghepenyuan menaiamanap,
ep ocmu cyeiapu, COHAU YCYLIap, XUcooaiau IKCnepumMeHmu.
Annomayus. B cmamve ebinonneno mamemamuyeckoe MOOeIUPOSAHUe 3a0adu
UBMEHEeNUsL YPOGHS NOOZEMHBIX 600 8 OBYXCIIOUHBIX CPEOax C y4emom NHOPUCMOCIU U
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()66147’1’161, a makoree 061/141/{)6 SPpAHUYHBIX ymoeuﬁ, coomeemcmeyrwux ecmecmeeHnomy
npoyeccy. Ilpoyecc npedcmasnierno npouzeo0HvIM OuppepenyuanrbrHvim ypasHeruem, Obli
Paspaboman YUCIeHHbIN Al2OPUMM, OCHOBAHHIU HA KOHEYHO-OUPD@EepeHYUATbHbIX
Memooax e2o peutenus u npe()cmaeﬂeﬁ aHalu3 pe3ylomamoe.

Kntoueswie cnosa. Mamemamuueckoe mooenupogarue, ouppepenyuanvrvie
YPaeHERUA, nooszemmovle 600bl, YUCJIeHHble M€m0()bl, BbLIYUCAUMEIbHDBLI IKCnepumerm.

Annotation. The article presents mathematical modeling of the problem of changing the
groundwater level in two-layer media, taking into account porosity and flow rate, as well
as general boundary conditions corresponding to a natural process. The process is
represented by a derivative differential equation, a numerical algorithm based on finite
differential methods for its solution was developed and an analysis of the results is
presented.

Keywords. Mathematical modeling, differential equations, groundwater, numerical
methods, computational experiment.

Kupum. Ep octu cu30T Ba 60CUMIIN CYBIAPHUHT TUAPOIUHAMUK XOJIATUHU
XamJia €p OCTH TYNPOKJIAPUHUHT MUHEPAIIIAITYB KapaéHUHUHT EMOHJIAIINIIN
KUPFOK siIoBIapuHu xamaa Amyaap€ Ba Cupaapéra TyTau epiaapHUHT
YHYMJIOPJIMTUHY TTacaiummra onud kengu. Xycycad, Opoi IeHIru3u CATXUHUHT
NacaluIIM CyBJIM KaTJaMJIapHU, KUPFOK COXACHJIaru €p OCTH CYBJIAPUHUHT
AKCIUTYyaTAIMSICUHU CE3UIIapIIU Japakajia y3rapTupau Ba aTpod-MyXHUTra caaouii
TabCUP KypcaTau.

Kymnanan, Y36eKicTOHIAr] aMu TabHHii ep OCTH CyBH 3axupanapu 24,35
KM° TeHT, 10 yaMaslaHa/Iu. Yoy mukaopaas 20,79 KM TYPTJIAMYH KaTJIam/1a,
2,92 km® 10KOpH IIMOLEH—TYpTaaMuK Katiamaa Ba 0,46 kM I0KOpH I0KOpH OYp
KaTjiaMuja sxornamrad. Yyuyk ep octu cyBH acocan @aproHna Boauiicuna (34,5
¢ous) Ba Tomikent (25,7 dhous), Camapkana (18 ¢pous), Cypxonmapé (9 dbous) Ba
Kamkamapé (5,5 dous) Bunogtiapuaa skaMjaHTaH, KOJTaHU 3ca MIYPTaHT EKU UTYP
OYnu0 ynapHU UIUIATHUII UMKOHMSTH KaM. Konran Xyayanapaard 4ydyk CyB )KamMu
7 QOW3HY TANIKWI KHIaam®.

[y aykTau Ha3zapaaH, ypraHuwiaéTrad >kapaéHHU TaBCU(IOBYM MaTEMaTHK
MOJICIITIAPHH UIIIA0 YUKHIII OPKAJIH €p OCTH CYBJIApH CaTX{ Ba MUHEPAJUIAITyBU
Y3rapuiimHy Oanioparialiil Ba KapopJiap KaOyi KWIuIl Xxamaa Takiuduiap uiad
YUKUII MYMKUH. Ep ocTH CM30T Ba 00OCHMIIA CYBJIAPUHUHT Y3ap0 OOFIUKJIUTUHU
ndoanoByn MaTeMaTUK MOJICTUHHU UIILIA0 YMKHUILIA THAPOIUHAMUKAHUHT aCOCUM
KOHYHJIapHU Ba TETUIIUIM YeTapaBuil MapTiapra 3ra Yu3uKiId KU YU3UKITN
oynmaran nuddepeHmnran TeHriiaManap cuctTeMacuaad GpoiiaaaHuIaIu.

Ep octu cyBnapu xapakaTtu y3rapuiiiHi MOHUTOPHHT Ba OaropaT KU,
OOBEKTHHHT aCOCHI KYPCATKUWIAPUHU XaM/Ia TapaMeTpiIapuHu aHUKJIaIaa

4 bupnarmras Muinariap Tamkunorn Y36eKucToHra Terum ATpod-MyXUT XOJIATHHUHT mapXu.// KKuHan
mapx. Hero-Mopk Ba XKenesa, 2010 (Atpod-MmyxuT xonat 29-cepusicn)
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TUIPOTEOJIOTUK, TUIPOJUHAMUKA Ba TeOQMIbTpaIHs KapaCHIapUHUHT MaTEeMaTUK
MoJieiuiapuia (oiinanaHrad xonaa Kymiad xucoOmal TaxxpudaniapuHy YTKa3HII
OpKaJIU amaJira OIMIMpUIIaIu.

Ep octu cyBnu Katinamiiapuaa ep OCTH CyBJIapy CaTXU Y3rapulll xKapaEHUHU
MaTeMaTHK MOJEJUIAIITUPHUII MyaMMOCH OYitnda Gakapuirad uiuiapaad Gapkiu
paBUIIIa TUIPOTCOTIOTHK, Te0pMIbTPAIHs KapaCHIapUHNA TaXJIUIT KU
HaTIKajmapura Kypa, Oy »kapa€HHU ep OCTH CU30T Ba OOCHMIIM CyBJIapu OUIaH
XpaTHITaH UKKU KaTIaMIId MyXUT cudarua Kypud Yukuin Myxumanp. bynnan
KeIUO YMKUO MKKU KaTIaMJId MyXUT/a €p OCTH CyBJIapyu CaTXy y3rapHilljapuHu
XamJia yJaapJa cogup OynaauraH rupoAMHAMUK Kapa¢HIapHU MaTEMaTHK
MOJIEJUIALITUPUII 3apyp XMCOOJIaHAIH.

MacananuHr Kydunanmu. KKy KaTiaMiim MyXuTAa €p OCTH CyBJIapU CaTXU
y3rapuiil xapa€HUHH TAlIKK MaHOa Ba OyFJIaHUIUIAPHUA TaBCU(IIOBUU
(GbyHKUIHOHAT OOFIMKIIMKIAPHU, TPYHT/Ia FOBAKJIMKHH, OOCUMIIM CYBJIM KaTiaamia
NeOUT Kabu MyXUM YpUH TyTYBUM NapaMeTpiiapHu Xamja Ox, Oz HyHanuuuiapua
YMYMUH dyerapaBuil mapTiaapHu HHOOATra oJiraH XoJAa Kyiujgarndya
nuddepeHIran TeHrIaManap CucTeMact KypuHuimiaa udoganananu [1-3]:

Mnoa—hzi(klma—hﬂg(klma—hﬂklH_h+f—a),
ot 0ox ox oz oz 1)

H_ 0 @), 2 ndHy  hH

N R A A~

Oy epna h(x,z,t), H(x,z,t) — cu30T Ba OOCUMIIM CYBJIADHHUHT CaTXJapu; M — KaTJiam
KyBBaTH; f — TalIku OMWIIap; @ — OyFJAHUIIL g, i, — CYB UYKOTHIIUIIT
koadummentnapu; k,, k, — IOKOpH Ba MACTKHU KaTJIAMJIAPHUHT (PUIIbTPALIUS
koa(duimenTnapu; Q — AedUT; n, — CU30T CYBJIM KaTiamMaa TYIPOKHUHT
FOBAKJIWJIUTH, 77 — MOJICJTHU YIYOBJIM KYPUHUINITA YTKa3UIl KOAPHULIMEHTH.

(1) cucrema Kyiinaaru OOIIJTAHFUY Ba YerapaBHil IIapTiiap acocua eUrIaIu:

h_, =M, Hl|_,=Ho, (2)

um 2 o=ty S|, =(h-hy) 3)
um 2o =—h-h), ., = (-, (@)
uz m%—;' ——(H-H,), uzm%m —(H—H,), (5)
e PR GO ECELS IO
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Oy epaa h,, H, - ep ocTH cU30T Ba OOCUMJIM CYB CaTXJIAPUHUHT OOLIUTAHFUY
KUIMAaTIapHu.

Macananu euum ycyau. (1) — (6) macananapauHr eunumi [ 1-4] unwiapaa
KEJITUPWITaH COHJIA XUCOOJIaII aJlTOPUTIIApH aCOCHIa OJIMHTaH. byHaa
D={0<x<L,0<z<L,,1<t<N} coxama AX, Az, AT Kaxamiapra Moc Typ

Oponzne =16, 25,1), % =1AX; 1=0,12,..1;
Z; = 1Az, j=0,1,2,.3; t. =nAz;n=12,..,N}

kuputmiiaay. (1) cucrema xammaa (2) — (6) GomnutaHFUY Ba yerapaBUii mapriap

@ TYpaaH doigananud anmpoKCUMUIIMS KWIMHAM, Y4 JUOTOHAILTN

AX,AZ,AT
anredpank TEHIIaMajaap CUCTeMAacHura KeJIMHa Iy Ba MIPOTOHKA yCYIUaaH
doitnananu6 eunmiiap Tonwiaau. bynmait xonapaa conm equmiap Hadakat
MUKJIOPHUI XyCYCHSTIIApHU OJIMII YCYIIH, OaJKu YpraHuiaaéTra xapact
KOHYHUSITJIApPUHH aHUKJIAI YCYJIUTa ailjlaHaIu.

Haruxanap taxgaunu. Oitnap 6yiinya 1eOUT Ba FOBAKIIUK KaOu
napameTpJapra OOFJMK paBULIAa €p OCTH CU30T Ba OOCUMIIM CYBJIApU CATXUHUHT
Y3rapuivHA TabKUAJIAIl MyMKHUH. JlemMak €3/1a I0KOpY CU30T CYBJIM KaTJIaMJlaru
JeOUTIIap TOMOHU/IAH OJIMHTaH IIYp CYB ApeHakJIapra TalulaHaJu Ba 3aBypiiapra
yukapwiaau. Kumina, 6ocuMiu cyBiu Katiamaara nedutiap unuiaiau. Hlyau
TabKUJJIAII JIO3UMKH, €p OCTH CYBJIM KaTJIAMUHUHT TYPJIM XUJI PEKUMIIAPU UKKaja
KATJIAaMHUHT €p OCTH CYBJIApU THIPOJIUHAMHK Ba THAPOKUMEBHUHN PEKUMIIAPUHUHT
¥3apo Tabcupura oiub kenanu. byHmail mapoutaa, KaTiaMHH Y3apo TabCUp
KWJIyBYM KaTjiaamiiap yerapaiapuaH I0KOpHU Aapa)kaja IIypJiaHraH CyBJIApHUHT
KUPpUO KETUIINIaH XUMOS KAJUIITa ajJoXuaa YbTHO0p KapaTHIll JIO3UM OVIIaiu.
Xucobualll HKCIIpeMEHTIapy Tax I HaTHXKaJlapura Kypa OyHiail cyB Ouian
TYHUHMAarad Ba TYWHHTaH UKKUTA CYBJIM KaTJIaMJlaH noopat OyIraH MyXuTHHU
WKKHU KaTJIaMJIM BEPTUKAT MYXUT cudaTuIa Kapaluily Makcaara Mmyoduk oymap
JKaH.

XyJoca. Ep oct cu30T Ba 60CUMIIN CyBJIapH Y3rapuilid Y4yH
reo@uibTpanus xKapaHUHU Xap TOMOHIaMa ypranui Ba 9XMpa xucoobmar
AKCIIEPEMEHTIAPUHH YTKA3UII YIYH MaTeMaTUK MOJIET Ba caMapalid COHJIH
anroputm unuiad yukuirad. XKapaéu xycycuit xocunanu nuddepenmman
TEHTJIaMaJIap CUCTEMAacH Ba yHTra MOC OOIUIaHFUY XaM/la YeTapaBuid mapTiiap
OuiiaH TaBCU(IIaHTaHJIUTH cababiiu MacajlaH! eurll YUyH COHJIM YCyJuIap
KyJutanwirad. Mimad yuKuirad caMapaiy COHJIM aJlTOPUTM €p OCTH CYBJIApU
XapaKaTJIaHUILY Ba CATXU Y3rapuIIMHU Oalopatiaml xaMm/aa TaBcusiiap uiad
YUKW UMKOHUATUHU paTrad. CyBHUHT CU3UIIM JKapa€HUHU XaM/ia CyB €TKa3u0
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OepunaTran XyayaiapAaru CyB CATXUHH Y3TapuITUHU Oamopatianiia FoKOpuIa
KEeNTUPUJITaH MOJIE] Ba arOpuTMIaH (orJaIaHUIl MyMKHH.

Spatuiran MaTeMaTHUK Ba COHJIM ammapar TYJIUK MUKECIaru TaaKuKOTIap
XKMUHU CE3UJIapin Japakaaa KaManTUPHUIIN XaM/la KOMIIBIOTEp1a XHUCOoOarl
Taxprba YTKa3uII kapaCHuaa KAMMaT PeCypCiIapHu Tajnad KuraauraHl
HKCIIEPUMEHTAJ UIILIAPHI MUHUMAJUIAIITHPHII UMKOH OepaJiu.
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EINIIAPHUHT WKTUMOUWA ®AOJJIUTUHA OHIUPUIIIA AXBOPOT
KOMMYHHUKATHUB TEXHOJIOTUAJIAPHUHI' YPHU

baxtuépuii Toxup baxTuép yriam- accucreHr.
Ku33ax moJIMTEXHUKA HHCTUTYTH

Annomayun: Maszkyp makonada uem mullapHu YKUMUUOA 64 EWIAPHUHE
uNCMUMOUl PaoaIUSUHU OUUPUUOA AXOOPOM KOMMYKAMUE MEXHON0SUSNAPHUHS
VPHU XaKuoa cy3 iopumuidaou.

Annomauus: B oannoii cmamve paccmampusaemcs poiv UHGOPMAUYUOHHO-
KOMMYHUKAYUOHRHBIX I’I’ZBXHOJZOZUIZ 6 06ytteHuu UHOCMIPAHHBIM  A3blKAM u
noesluieHUuU COL;L!LIJZbHOMU aKkmueHocmu MOJZOOQWCLL

Annotation: This article talks about the role of information and
communication technologies in teaching foreign languages and increasing the
social activity of young people.

Kanum Cﬁ:fﬂdp.‘ Ax60p0m KOMMyKamue mexHoocusilapu, dem muillapHu
f@umum MemoduKacu, )71§y6 mamepuaiiapu, 3J1eKmpoH @apCﬂumap, HHmepHem
pecypciaapu.
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buz xaérumuzna VKyB jkapaHUHUHT TyO Y3rapumuiap Xocws OYymaérrad
BaKT/Ja axO0opoT - KOMMYHHUKAIMS TEXHOJOTHSJIApH >KaJall PUBOXKIIAHAETTaH
BakT/Aa smasnmu3. JlyHéna Xxalkapo ajoka BocuTacu cudaTuaa eTakyu Oyirad
IOKOPH TEXHOJIOTHSIIAp, HMKTUCOAMET Kadal pPHUBOXKIAHMUII OwiaH OUpUHYU
HaBOaTaa Typaau. by aca acocuil THIIM MHIJIA3 TUJIWMHU YPraHUIIHA XOXJIOBUMJIIAP
JABJIATIIApapO MYJIOKOT Ba WIMHUN TaJAKUKOTHUHI MOTHMBALMACHHHM Ky4auTUPAJIH.
AWHM maiTna 4eT TWUIAp, alHUKCAa WHIJIN3 THJIM OOIIKa MamJIaKaTJIApHUHT peat
olamjiap OuiaH MYJIOKOT BOCHTacu cudaTuia >KaMUSTHUHT TYpJH coXallapuia
dbornananum yuayH (akat QyHKIHMOHA Tanad KUITWHAIH.

Uer TWIApHU YKUTUII METOJMKACHIa KOMMYHHKATUB KOOWIUSATIAPHU
PUBOXKIIAHTUPUIIHUHT ~ TYpJAd  BOCHTAJApM  MablyM, JEKHUH  ax0opor
TEXHOJIOTHsUIapuAaH (oialaHuil YHYMIUPOK Oynaau. byHna caBon TyruiMig
MyMKAH. Kanpmaid Kuam0 VYKyBUMJApHUHI OOIIKA TWJUIapAa MYJIOKOT KHJIMII
KOOMJIMSTUHU PUBOXKIIAHUILIN YYYH aXOOpPOT Ba KOMMYHHKALUS TE€XHOJOTHSIAPH
caloXusATUAAH Qoi1aJaHuIl MyMKUH?

bu3 ax00poT TEXHOJIOTUSTIAPUHY YPTaHUIIJa KOMMYHUKAIIMOH MyaMMOJIapHU
XaJl KWIMII ycynu cudaruaa OUpPIAITUPUIIHUHT TYpPJIH XWJI BapUaHTIAPUHU
KYJi1arad XoJja, YKyBUYMIapHU OF3aKU HYTK KOOWJTUATIIAPUHU drajllalinra, Ouimm
Ba (aonuATu cudaTuHU (DAOUTAIITUPUIL Ba parOaTiIaHTUpPHUILITa OJIMO KellaauraH
VKYB XKapaCHUHU IOKOPH YYKKUIapra YMKUI MyMKUHIUTUHA TAXMUH KAJIUK.

- AXOOpPOT KOMMYHHKAIMsI TEXHOJIOTHSUIAPUHUHT 3J€MEHTIAPUHU OOCKUYMA-
00CKMY MypakkaOIuruaan QoiiaaaHul,

- bomamapuunr €mm Ba TWI OWIUIN Japa)XaCUHU XUcoOra OJIMII
XyCYCHSITIapH;

KomrmbroTepra ou npe3eHTanusiap YKyB MaTepraiiapyu OujiaH WIILIAITHIHT
Oapua Oockuuiiapua Aapcra KUPUTUIUIITN MyMKHH.

WkkuHYM  gapc  9NEKTPOH  JApCiMKIAp Ba KOMIBIOTEP AacTypUHU
UIUIATaUraH Aapcaup. DNEKTPOH JapClUKIap Aapc MAIFYJIOTIapUHU MYCTaKUJ
paBulAa YpraHuii, yHU (DAOJUTAIITHPUIN YYyH MaIlK Oakapwill, OJIMHTaH
MaTepUAIJIAPHUHT JApAKACUHU aHUKJIAIl YYyH TECTJIAPHU YTKA3WIl UMKOHUHU
Oepamu. AWpUM DJIEKTPOH JAPCIUKIAP TypJd CHHOBIAPHU Y3 WUYUTA OJIAJH, Xap
cadap Tamaba OKOpHM Japakaga BasudanapHu Oakapuira WHTWIAIUA. by epaa
TamabaHd YKATYBYM 5Mac, KOMIIBIOTEp OOXamaimu. YKUTyBUM TanaGagapHHUT
MYCTaKWJUIMTUHUA PUBOXKJIAHTUPHUIL, MYCTAKWJI MII Y4YyH, YKYBUMJAp Yypracuia
V3UHU-Y3U XypMaT KWW, KyJail YKyB MyXUTHU Ba IIAPT-IIAPOUTIAPHU SIPATHUII
YU4yH XM3MAaT KWiaJd. DJIEKTPOH JapClIMKIap Ba KOMIIOTEP AACTypJiapu YKyB
MaTepUaUIapUHU  JKOPUM OTHI, >Kamiam Ba (aoUIAITUPHILAA CcaMapaiu
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KYJUIaHWJIaU. DJIEKTPOH JAapClIMKIAp Ba KOMIIIOTEP JacTypiiapu OoJiajnap y4yH
JapciauKiapAaH  Kypa KYNpoK >Ko3uOajop KypuHaaAW. VYIJIApHH  KYJUIall
YKYBUMJIIADHHUHT FalpaTH Ba KU3UKUILUIADUHM OLIMpaAu. SIHrM MaTepUaHUHT
OyHmail  TakIMMOTH  YYKYppOK Ba  caMapaJd  YpraHuil,  XOTHpPaHU
pPUBOXIJIaHTHpUIITa €paaM Oepaau, cy3 Ba TaCaBBYPHU KEHTaWUTUPAIH.

AKTnan ¢oiiganaHuIHUHT yYUHYM Typu VIHTepHeTAa MIUIanHu Y3 uuura
oslagu. IHTEepHET - YKyB jkapaéHura KUpUTHWINIIA MyMKUH OYJITaH 3HT XU YKYB
BOCUTanapugaH Oupuaup. bupox, OuTra MyamMMO MaBXyd: YKUTYBUYU
VKyBUMJIApDHM XaJJaH Talllkapu, O0ab3aH MHIIOHYCU3 axOopoTnaH KaHjal
XUMOSIJIaNIN.

Tabnum kapaéHura axO0opoT TEXHOJOTHSUIADUHM JKOpUM HSTUIl - Oy
3aMOHABHI YKUTYBYM y4yH 3apyp OYyJraH TabiuM Ba 3aMOHABHIUIAIITUPUIN Ba
VOKTUMOMM TapTUOHU amaira OMMpUII y4yH Oapya UMKOHUSTIIAPHU UIITa COJULLIN
KEpakK.

XO03Upru KyHJa TabJIMMHHM PUBOXJIAHTUPUIIIAH aCOCUM MaKcal EIUIApHUHT
VOKTUMOUN-MaJlaHuil €TYKIMTMHU IaKJUIaHTUpHuIngad nbopataup. Llynnait sxan
ax0opoT - KOMMYHMKAIMsl TEXHOJOTHSUIApUAAaH YKYB JKapaéHUJa KEHT
doiiiamaHuil  TabBIMM  COXAaCHMHM  MOJAEpHU3auusiiamira €paam  Oepaau.
[yHuHTACK, 3aMOHABUN YKUTYBUYMHUHT MEJArOTUK Maxopatyu Oy YHUHT WiIM-(aH
Ba TEXHOJIOTUSIHUHT PUBOXJIAHUII Aapaxacura Mociauru Ba AKTnan ¢oiinananu6
npodecCUOHAl MyaMMOJApHU XaJl KWIHII KOOWJIMATHIAa OJrajiurd  OujiaH
OenruiaHaau.

Uer Twim napciapuja KOMIbIOTEpAAaH ¢omanaHuIl YKyB KapaCHUHUHT
KAJAJUIMTMHU  Ce3WIapiu  Japaxaza omupaav. Kowmmberorep nacrypiiapu
UHTEPAKTUB YKUTHIITa XOC METOJOJIOTHK, IE€JAroruK, IWJAKTHK, IICUXOJOTHUK
TaMOMMJUTAPHUHT Oapua TypJjapuHU amMaira OIIMPHII Xamaa YKyB *apa€HUHU
sHala KU3UKapJd KWIMII MMKOHMHU Oepanu. YOy VKUTHII YCYJId OpKajlu
TajabaHUHT MIIJIANI TE3JUTIM XMcoOra oJiMHaau, 11y OusiaH Oupra, YKyBUMHHUHT
MabHO-CEMAHTUK COXACH Y3rapTUPWIAIu, YHUHT OwiuMm (Gaoimurd omaad. by
nryoxacus, OWJIMM Ba Majlaka Japa)KaCMHM caMapaid Tap3a OUIMPHUILITra UMKOH
oepamu. lllynra kapamaii yKyB >kapaéHujia, KOMOBIOTEp YKUTYBUM YPHHUHH Ooca
oJIMalu.

Xopuxuid THIIApHU YKUTHUIN Kapa€¢HUAa MYJIbTUMEIUS BOCUTalapu(OBO3,
MaTH, BHUJEO)JaH KeHr ¢doigananunagu. MynbTuMenuacus VKyB KapaCHUHU
TacaBBYp KWIMIIHUHT WJIOXKM WYK. YOy ’kapa€Hna JoiuXa yCyld 4YeT THIIU
napciapuia axO00poT TEXHOJIOTUAJapuIaH (OWJANAHUIIHUHT MYXUM IIAKJIN
xucoOmanagu. llly Oumman Oupra, uHTepHeT MaHOamapuaaH (oiganaHuIl YKyB
JOMPACUHU KEHTaWTHUPUIL, WKTUMOMN-MAJaHUA KAaApUATIAp AJIMAILWII, 4YeT
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TUJIMHA WHTEHCUB YPraHUII Ba WKOAWM CATOXUATHU PUBOXIIAHTUPUIL UMKOHUHH
Oepaau. IHTEpHET pecypciapuHy Kyuaara Xouiapaa Kyulai MyMKUH:
e Jjoiinxa ¢aonuiaTH goupacuja Tanadaiap y4yH Kepakiud MablyMOTIIApHU
TONUILI,
® YT TWIMHHA MYCTAKWJl YPTaHWIIL;
e TajabalapHUHT  WKOJUN  CaJOXUATHUHM  PUBOXKJIAHTUpUIL  (Typiu
TaHJIOBJIAPJa,BUKTOPUHAIAP, KOH(pEpEeHUsIap/ia UIITUPOK ITHUII);
e VKUTYBYM paxOapiMru OCTUAA YeT TUIUHU Maco(haBUl YKUTHIIL
e MaIFyJoTiapra Tauéprapivk sxapaéHuaa 3apyp OYnraH marepuaiapHu
TOIIUILI.

bupok, ax00poT TEXHOJOTHsUIApUHUHT Oapya ad3ajulMKIIapura Kapamacaas,
ynap OyTyHJail 4YeT TWIM YKUTYBUMCH YpHMHHM Ooca onmaigu. buz AKT
TOMOHMJIAH aMalira OLIMPWIMANAWraH YKUTyBUMIa XOC TabJIMM BazH(anapuHu
yHyT™Macaurumus kepak. AKT - TamaGanapHuHr OuiuMm osuil  (aoausiTUHU
KYJ1a0-KyBBATJIAIHUHT OUp yCYJIHU, X0JIOC.

Bbupok OyryHru KyHAaru MaBkyJ KOMIBIOTEP KypCIAPUHUHT KYMUUIUTU Xap
JIOUM XaM VKyB JaCTypUHUHT Tajabjapura kaBod Oepmaiiu.

[lynmait kuaub, xopwxui Tuiagarum gapciaapaa AKTman  doinananumn
TajabalapHUHT YMYMHH TabIUM MaXOpAaTHMHH IMAK/UIAHTHUPUIN Ba SXIIWJIAIITa
épnam Oepaau. YIIapHUHT JIMHTBUCTHK MAaTe€pUaNIApHU KEHTaWTUPUII, YKYB
MaTepruajjIapy yCTUAA MYCTAKWJI UIJIAI, WKOJAUM CaJOXUSATUHU PUBOKIIAHTHPHILL
xamja Mykammai caboK OJMILINTa 3aMHUH SIpaTaju.

Anaouér
1. ApumoB M.H., KabumkanoBa @.A., FOngamer 3.X.. HMudbopmarmonnsie
texHoaoruu T., 2004.
2. lenncoB A., Buxapes U. “Camoyuntens UuTepuer 2-uzn.” M., [lutep, 2004.
3. A.Kupcanos. “Be6-mu3aitn”™ c.IletepOypr. 2001.

O PEHIEHUUA 3ATAYN UBSMEHEHUA MACCOBOI'O PACXOZIA T'A3A
JJIA KOPOTKOI'O 'A3OITPOBOJA

N K Xy:xkaes - A.T.H., npo¢.*, M.K.MaxkamoB - K.T.H. 10II.**,
X.X.AMIHOB - 0230BbIi JOKTOPAHT*™**,
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I''K.Tema0oeBa — MarucTpanT****,
*UMCC um. M. T.Ypa3oaesa, **Al'Y um. 3.M.baoypa, ***HUU PUT u UH,
**ATYUT um. Myxammana aja-XopasMuii.

Armomauuﬂ. B cmamve npueedeﬂbl Mamemamu4yeckas MoOOeib U YUCAeHHbIL
aneopumm pacuéma Ha OCHO8e KBA3UOOHOMEPHBIX YPABHEHUL mpyOonpo8ooHO20
MPAHCnopma 2a3a 8 NPUOIUNCEHUU KOPOMKO20 mpyobonpoeooa, Ko2oa epaoueHm
o0asnieHus 2aza opmupyemcst moabKo o0 GIUsSHUEM JIOKAIbHOU COCMAasisioujel
cunbl unepyuu 2asa, u popmyna H.E. JKykoseckoeo o ckopocmu ucmeyenus 2asa.

Knwouesvie cnoea: mamemamuyeckas MoOelb, 2aA30Npo800, OasieHue,
MACCco8blll pacxoo, CKOPOCmb 2a3d.

Abstract. The article presents a three-dimensional mathematical model and a
numerical calculation algorithm based on quasi-one-dimensional equations of
pipeline gas transport in the approximation of a short pipeline, when the gas
pressure gradient is formed only under the influence of the local component of the
gas inertia force, and N.E. Zhukovsky on the rate of gas outflow.

Keywords: mathematical model, gas pipeline, pressure, mass flow rate, gas
velocity.

Annomauyun. Maxonaoa 6ocum epaduenmu ghakam unepyusi Ky4uHuHe 10Kail
MAWKUL dMY8UUCUOaH 0O0&IUK OVIean KUCKA Ky8yp €EHOaulysu 6a 2a3 OKub
yukuwuoaeu mesiuk yuyn H.E. JKykoeckuii ¢opmynacu acocuoa mysuneam
Mamemamux Mooeib 6d quO6JlaWHuH2 COHJIU ajlzopummu Keimupujican.

Kanum cyznap: mamemamux mooens, eaz Ky8ypu, bocum, macca capgu, 2az
OKUMU me3jiucu.

CGFOI[HHHIHI/IG AHHU MCTOAbI MATCMATHYCCKOI'O MOACIHUPOBAHHA IMHUPOKO
HCIIOJIB3YIOTCA IIPHU IMPOCKTHUPOBAHWMHN W MOHHUTOPHHIC pa60qero COCTOAHHUA CCTU
ra30IpoBOJIOB. HpI/I pemICHUN 3aaa4d JJJIs1 O3JIEMCHTAPHOI0 y4dacTKa WX CCTHU
ra3ornpoBOJa0B HCIIOJIB3YIOTCA Pa3INIHbIC IoAXO0 bl )41 TCXHOJIOT'UU K
KOMIIBIOTCPHOMY MOJCINPOBAHUTIO nu OIIpCACIICHHO XapaKTCPUCTUICCKUX
0COOEHHOCTEH MOTOKa TPAHCTIOPTUPYEMOTIO ra3a yepe3 ra3onpoBoIaMu:

HpI/I OIMMCaHWN COCTOAHHUA T'a3a Ha JJICMCHTAPHOM Y4YaCTKEC YYHTBLIBACTCA
3aKOH COXpaHCHHUS MaCChbl U IIYTCBOC N3MCHCHUC NAaBJICHHA TOJBKO B 3aBUCUMOCTHU
OT JIOKaJIbHOU COCTaBHH}OHleﬁ CHUJIBI MHCPLMH I'a3a M HMCKAJIW PCHICHUC 3aJa4u C
METOA0M XapaKTEPUCTHUK:

2
X
op 1oM (1)
—+=-—=0
ox f ot

30eco f =7zD?/4 - niowaos nonepeunoco ceuenusi mpyoonposooa;, M u p
MaAccoswvlil pacxoo u 0asienus 2azd, X, t - npooonrbHas KOOpOUHama u 8pemsi, .

Hauanvuvimu ycaosuimu ciayarcam
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p(x, 0) =P (X)1 M (X’ 0) = MO(X), (2)
I‘paHI/I‘-IHI)IC YCJ'IOBI/IH HUMCHKOT BUI.

M(0.t) =y (1), (3)
M({,t) =y (t). (4)
[MonaraeM, u9to QyHKIUM  py(X), My(X), " (1), (()')(t) —  HEMPEPHIBHO

maddepenupyemMble, a Ha  yrjax pacdyeTHoM  oOjactu  oOecrieueHa
COTJIACOBAaHHOCTD JAHHBIX.
B cucteme (1) npousseneM 3aMmeHy

u(x,t) = p(x,t)+%M 1), V(x.t)= p(x,t)—%M x1). (5)

OOpatHbIf epexo/i K UCXOIHBIM UCKOMBIM (DYHKIIMSIM OCYIIECTBIISIETCS 110
dbopmynam

p(x,t) = %[u(x,t) +v(x,1)], M(xt)= %[u(x,t) —v(x,t)]. (6)

[ToncranoBka 3aBucumocteld (6) B (5) mNPUBOAUT K ypaBHEHUAM

OTHOCHTEJIBHO HOBBIX HCKOMBIX U(X,t) 1 V(X,t):

u v () o
ot ot OX OX
u_ov fou v)_g ©
ot ot OX OX

Taxoii 6u0 ypagHeHUll NO360J5leM COCMABUMb OMOEIbHbIE VPABHEHUS
OmMHOCUMENbHO HO8bIX uckomuvlx. Cknaovieas ypasvenuti (1) u (8) u eviuumas ux,
cocmasum ypasHeHus

ou ou
—+Cc—=0, 9
ot OX 9)
oV oV
——-c—=0. 10
ot OX (10)

Ha‘-IaJ'H:HBIe n FpaHI/I‘-IHBIe YCJIOBI/IH HpI/IMYT BU/:
u(%,0) = Po(x) + - Mo() =" (9, 0,1
V(x,0)= Py (0~ Mo() =0 (), 0. x, 1
u(0,t)—v(0,t) = %w O,

u(l,t)—v(l,t):%wg”(t).

Oo6macte pemenus D={(x,t): O<x<I, 0<t<T} pazmenum Ha TOJOCHI IO

BpEMEHU C IIMPUHOHN YycioBHoro mepuoaa |/c. CHavama paccMOTpUM MEPBYIO

M0JIOCY.
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Xapakrepuctuku cucteMsl (1) u cuctemsl (9), (10) B 3TOi U mociaeayromux

M0JI0CaX UMEIOT OJUHAKOBBIN BUI;
X = *Ct + const.

C mnpuBneucHreM xapakrepuctuk X—Ct=0 u x+ct=1, nmpoxomsamux
cootserctBenHo yepes Touku (0,0) u (1,0), nepsyro monocy pasnenum Ha 4eThIpe
MoM00IACTH U B KaXIOW MOA0OIACTH peraeM 3aady OTHOCHTEIBHO JaBICHUS U
MaccoBOTO pacxoma Ta3a. Ha ocHOBe TONy4eHHBIX (OPMYNT TPOBOIUIU
BBIYUCIIUTEIbHBIN SKCIIEPUMEHT.

Ha puc. 1 npencraBnensl 3HadueHus P, i nepBbix 200 maroB s
3HaYeHul naBieHus HarHeTanus 10 u 5 MlIla npu oTHOLIEHHSIX TUIOMIAAM IITYLIEpa
K miomniaau rasomnpooaa k=0.01 u 0.04 npu =400 m/c. ['paduku mokas3wIBaIoT,

YTO 3TU KPUBBIE MOKHO alllIPOKCUMUPOBATh (PyHKIUEH
ct

p(x,CTt} Py —(Pu—Po)e '

12
0 p(x,nl/c),MPa — 1 — =2 —.—3 =4
8 .~
//

6

/ /___-.% ___________________ _
4 // T T T =
2 /t'/ ——= —-
OI,/’ T T T T : | |

1 51 101 151 nl/c

Puc. 1. U3menenue oasnenusn 6 obnacmu pacuema npu nepevlx 08eCmu wacax
yepes unmepsa epemenu |/ c npu 3axauke 2aza noo NOCMOSHHLIM 0ABIeHUEM.

1- p,=10MlIla, k=0.01; 2- p,=10 MlIla, k=0.04;
3— p,=5MlIla, k=0.01; 4- p,=5MlIla, k=0.04
3nauenus M, mis nepBbix 200 maroB sl 3Ha4YE€HUM JaBJICHUSI HATHETAHUS

10 u 5 MIla npu OTHOLIEHUSAX IUIOWIAAM IITyIEpa K IJIOMaAu rasompoBoaa Kk
=0.01 u 0.04 mpuBenensl B Buue TpadukoB Ha puc. 2. M3 pucyHKa BHIHO,
MOKOAIIMICS B Hayaje Mpolecca ra3 IMoj BO3ACHCTBHEM BHEIIHErO JaBJICHUS
npuoOpeTaeT nBWKeHue. Jlamee, ¢ MCTEYCHHEM BPEMEHH, MAaCCOBBIM pPacxoj
yOBIBa€T OKCIIOHEHIMATBHBIM 3aKkoHOM. [lpu Oosbliel TUIOMIAAM IITyIIEpa
(xpuBble 2 u 4) mpornecc ObICTPO JOXOAUT 0 CBOETO JJIOTUYECKOTO KOHIIA.
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HpI/I MN3BCCTHBIX 3HAUCHMHAX JABJICHUA M MACCOBOI'0 pacxolid, COIJIACHO

YPaBHCHUIO COCTOAHUA Ta3da U OIPCACICHHUIO MACCOBOT'O pacCxoldd, MOKHO HAWUTH
3HAYCHHUC CKOPOCTH ITOTOKA:

B 4c2 M (X,t)

u(xt)= —Z,
(x1) 7D* p(xt)
3Ha4YeHUsI CKOPOCTH Ta3a, KOTOpbIE COOTBETCTBYIOT puc. 1,2 u D=1.0 M,

IMPpUBCACHLI Ha PHUC. 3. OHun IMOKA3bIBAOT, YTO IIOCJIC CKAYKOBOI'O BO3pAaCTAHHA
CKOpPOCTb I'a3a 6I)ICTpO 3aTyXacT.

80

N A

b}

2 \

= 40 =

I N

= N \\\“\~~_

= 20 ~ N T -

= RN _\:_T\« """"""""""""""""""""
0 ; T e e e e e ' '

0 50 100 150  nl/c, sek 200

Puc. 2. U3menenue maccosoco pacxoda eaza 6 ooracmu pacuema npu nepevix
0gecmu wiazax uepes unmepean epemenu |/ c npu 3akauxe eaza noo noOCMoAHHbIM
oasnenuem. [lanHnvle cm. puc. 1

800
X
2 600
S
§ 400
= 1 —1——2---3—---4
< L

\\
0 == T = T T T T T T
0 50 100 150 n|/C, sek 200

Puc. 3. U3menenue ckopocmu eaza 6 ooracmu pacuema npu nepevix
cma wazax yepes unmepsan epemenu |IC npu saxauxe 2aza noo
NOCMOSIHHbLIM OaslieHueMm. [lannvie cm. puc. 1
TOPU3OHTAJI TEBPAHAHAETIAH TPAKTOP XAPAKATUHHUHT
JTUHAMUK TYPFYHIUTUHU BAXOJIAIHIHUHI MATEMATHUK
MOJEJIM BA AJITOPUTMU

C.T. Ky0aeB - nouenr, b.I1I. Xacui0B -MarucTpaHr.
Myxamman an-Xopasmuii HoMuaard TomKeHT ax00poT TeXHOJIOTUsJIApH
yHuBepcutern Camapkana puiananu
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Yuwoby uwoa mpaxmoprune xapakamoacu OUHAMUK OApKapopIucUHU
oaxonraw yuyn Iypsuy mezonudan gouoaraHuiaou, arcopumm mysuiaou 6a
maxcpubanap HAmudiCalIApUHU amanea ouupuulL 0acmypu uiad YuKuiaou.

Kanum cyznap: moldenvb, muzum, aiecopumm, 2OpU30HMAL meopanu,
Xapaxkamuune mypeyHiucU, Xapakmepucmux meHaiamd.

B wuacmosweii pabome 01 oyeHku — OUHAMUYECKOU YCMOUYUBOCMU
mpakmopa 6 0sudceHuu npumensemcs xpumepuu Iypeuya, cgopmuposan
areopumm U papabomama  NpopAMMA  peanusayuu  pe3yibmamos
9IKCNEPUMEHMOB.

Kntouesvie cnosa:mooens, cucmema, aniecoOpumm, — 20pPU3OHMANbHLIE
KOJeOaHUs, YCMOUYUBOCb OBUNCEHUS XAPAKMEPUCTNIUYECKOe YPABHEHUE .

In persisting functioning for estimation of dynamic stability of the tractor is
astir used criterionto the Hurwitz, is formed algorithm and is designed program to
realization result experiment.

Keywords: model, system, algorithm, horizontal oscillations, motion
stability, characteristic equation.

Oxwupru Humiapaa TpaKTOp Ba KHUIIIOK XYXAJIHUK MalTAHACO3JIUTH FOKOPU
yCKyHanap OujiaH TabMUHJIAHTaH, TPAKTOP 3aBOJJIAPH XO3UPIH 3aMOH CypbhaTiapu
OwiaH puUBOXIAHUO OOpPMOKIA. SIHTM TEXHOJOTHUST Ba XO3UPIH 3aMOH
KOHCTPYKIUSIIM SIHTU KHUIIJIOK XY KaJIUK MallluHajdapyu Ba TPAKTOpJIapy HIILIA0
YUKUII FOKOPHY MTOTEHIIUAJINTA ATa.

Kaxonma TpakTop Ba KUIUIOK XYKaJIMK MallliHATaApUXapaKaTUHU OOIIKAPHIII
MOJEIJIapy  Ba  QJITOPUTMIIAPUHU  TAKOMIUIIAIITHUPUIN  XaMJa  YJIapHUHT
caMapaJIopJIMTUHU OLIUPHUINTa WYHAITUPWITaH WIMUN-TAIKUKOT HILIAPH OJIUO
oopunmokiaa. by Oopana, xymiiagaH unuiad 4YMKWITAH MaTeMaTUK MoJeIiap
acocua Typiau Xapakar [IapoUTHJA TPAKTOp Ba  KHUIUIOK  XYXaJIHK
MalllMHAJIAPUHUHT WIUIAIIUAArd TEXHOJOTHUK kapaCHIapHU OONIKAPUII, MalluHa
XapakaTugaru Typiud XWJl TallKKM Ba WYKU TabCUPJIAPHU XMUCOOTa OJiraH XoJija
XUCOOaN TaKpUOATIapUHU YTKA3UII Y)HT MyXHUM Baszudaap Karopura Kupaju.

XapakaTHUHT TYPFYHJIMK Macajacu OujiaH KynruHa OYIOK MaTeMaTHK Ba
MEXaHUKJIap IMIyFyJlaHTaH. MyBO3aHAT XOJATUHUHT TYPFYHJIUTH TYFPHUCHIATU
teopemanu 1788 wmnna Jlarpanx spatran sau. by mmra acocmann6 Paye, A. B.
MuxaiinoBnap oau6 Ooprad U3JIaHUILIAp alpyUM XYCYCHM XoJulapa XapakaTHUHT
TYPFYHJIUK OCNTUIapUHU TOMHMINTa TypTKU Oepau. TypFyHIUK Macajaigapu OusiaH
V.Tomcon Ba ILI.Ter (1810), Hx.K.Makcemn (1868), N.A.Bumnerpaackuii
(1877), H.E.2KyxoBckwuii (1882), Cromona, ['ypBuciap xam mryryurananap|3-5].

TpakTOpHUHI Xapakaraard TYpPFYHJIUTMHA Xap TOMOHJIaMa XOJIUCOHA
OaxoJam y9yH TEeXHOJIOTHK ONeparisuiapHy Oa)KapyIiia MEXaHUK BOCHUTAJIapHUHT
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OapKapopJHUrura TabCUp 3TYBUM OMUJUIApra OOFJIHMK XOJ/Ja CTaTUK Ba JMHAMUK
TYPFYHJIMKHUHT Typiad Me3oHmapu Ttakind kuwimmnrad[3-5]. Ym0y wakosana
XapakaTaard FUIIMPaKId TPAKTOPHUHT JUHAMUK TYPFYHJIMTHHU Oaxojiall y4yH
['ypBuniMe3onuan doigananunaam, Xxamaa OyHUHT YYyH XHCOOJIAIl alropuTMu
YpraHuiaju.

TpakTOpHUHTOYPHITUIIT WYTIaKJIapuaard HOTEKUC WyJutapia XapaKaTIaHWUIINA
*KapaéHuJa TOPU30HTAN TEOPAHMIUTAPUHUHT yMyMIIAITaH MaTEeMaTHK MOJENU
UKKUHYY Typaard Jlarpamk trenrnamacu (1) kypurummna Ty3wirad[1-2].

mMjC..w = Fw - bl (x.u - xlq ) - Cl (x/u - xKl ) - bZ (x.u - xl(z ) - CZ (x.w - xl(z )’

2 27V,

mx. =b(x, —xKl)+cl(x_w —xkl)—ml | L hsSin

Ky

2 o (1)
2 27V

(mZ - m3)XK2 = b2 (X,11 - XKZ ) + CZ(XM - XKZ ) - (m2 - m3) 27122\/M hn Sln I & t

5 5

Oy epnaa X;Ba X;— MalIMHAHUHT YM3UKJW TE3JIUTU Ba TE3JIAHUIIH, X,Ba Xy—
OJI FWINUPAKIAPHUHT YM3UKJIM TE3JUTM Ba TE3JAHUIIM, X3Ba X3— OpKa
FIUITUPAKIIADHUHT ~ YM3HMKJIM ~TE3JIMTM Ba  TE3JIAaHWUIIM, D;—MammHa 01
FIUITUPAKIIAPUT TIMHACHHUHT KOBYIIKOKIUK Kod(hduuuentn, b,-mammba opka
FIUITUPAKIApy I[MUHACHHUHT KOBYIIKOKIHK KOX((DHUIMEHTH, c1—MaIlfHa OJIJ
FIIIMpAKIapy  [IUHACUHUHT  OUKPIUK  KOd(DPUIIMEHTH, cr—MalimHa OpKa
FIJITMPaKIapyU ITMHACKMHUHT OMKPIIMK KO3(PPUIIMEHTH, M, —MallTHHAHUHT MacCacH,
M1 — MalMHA OJIJT FUIAUpaKiIapura TaKCUMJIAHTaH macca, My - MalllhHa OpKa
FIUIIMpaKIapura TaKCUMJIAHTaH Macca, M3 — TaxTa TEPHINl MAaIldHACH OJIJl
KHCMHTa TaKCUMJIAHTaH Macca, h,— HoTekuc Wyn OamaHmiwrd, V,— MaliuHa

TGSJII/IFI/I,Vkl— MalllMHAHWHI OJI FHUIIOHUPAKIIapU TGSJ’IHFI/I,VKZ— MalllMHAHWHI' OpPKa
FHJIAUPAKIIAPH TC3JIUTU.

Tu3um OUTTa CTalHOHAP Xapakatra ora X, = X, =X, =0

m,w Xw - FM + bl()'(,u - Xkl) + Cl(XM - Xkl) + b2 ().(.w - sz ) + CZ (X.w - sz ) :0
27V2: 27V

Mm%, —by (X, =%, ) (X, — X ) + ml%hn sin 4 p_0 ©
5 5

" . Ny 2
(m, _m3)xk2 —b, (X, _sz)_CZ(Xm _sz)_(mz —m,) 2 h,sin | t=0
5 5

Arap 0<t<1, 6ynranga V,=X, u F ~m X =m X mapra aamamrupamus3
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(mM - li)XM + bl(XM - Xkl) + Cl(XM - Xkl) + b2 (Xw - sz) + CZ (XM - sz ) :O

272'2V 27ZVkl

le.kl - bl().(,w - Xkl) - Cl(XM - Xkl) + )‘(,’I/lml |2 + hn Sln t:O ) (3)
5 5
o .. : 27V 27V,
(mZ - m3)Xk2 - b2 (XM - sz) - CZ(XM - sz) - X}Li (mZ - m3)|—2M hn sin d t:O

5 5
(3) cucTeMaHHWHT TYpPFYHJIMTH XapaKTCPUCTHK TEHIIAMAHUHT WIIAH3IIAPH
OwiaH aHuKJ1aHa . ByHUHT y4yH (3) cucTeMaHH IeTepMUHAHTUHU XUCOOTaiiMu3

aA’+(b +b,)A+(c,+¢c,) -bA-¢ —b, A —c,
(a,-b)7% - m b, 24, 0 o
~(a,+b) 2 —c, 0 (m, —m)A*+b, A+c,
Oy epxa,
27V 27V 2
a, =sin i bt a, =sin I ¢, a, :m1_2” V.. ha,

2
5 5 I5

27V,
a‘4 = (m2 - m3) |2 hnaZ ! Cl5 = mM - li
5

JletepMHHAHTHH XucoOmaraHaaH cyHr mmHa Oypamumm h,=30 mm=0.03m
Oynranma, xucoOnam H3KCIEPUMEHTMHU KyWHJard mapameTp KuWMaTiIapyuHU
amaira omupuo, (3) HUHT XapaKTEPUCTUK TEHTJIAMAaCUHU TOTIaMU3.
a,=0.90pan; a,=0.89pan ;a,=9490.54krc/pan ;a, =2455.47krc/pan ;a, =1.95kT.
c1=1672227.8 H/m; b1=140845.65 Hc/m; c,=850200 H/m; b,=71607.1 Hc/wm;
c3=263377.3 Hm/panm; bs=22182.643 Hmc/m; my,=7714 xr; m;=5114 kr; m;=2600
kr; ms=1262 kr; rn=0.785m; r,=0.43 m; h,=0.07 m; h,, =0.03 m; V, =1.21 m/c;
F =17970H .

M

(3) Tenrnamanap cucreMaliapu Y4yH XapakTepUCTUK TCHIJIaMa Kyiuaariya:
0.132231864010% 1° +0.181345288710* 1% +0.998392712610* 1°

+0.192179616910° * +0.125594072810"' A +0.943895222210"° = 0

['ypBuil nerepMuHaHTHHU Ba Oy JIETEPMUHAHTHUHT O€ITa aCOCHA
MUHOPJIAPUHUHT KHAMATUHU XUCO0Ia0 Kyinmarura sra 0yaaMus:
d, = 1813452887-10°
d, =1810284024-10*° ,
d, = 3065969070-10** ,
d, = 3680081064 -10°" ,
d. = 3473610933-10"°
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Kypuaub typubauku, [ypBunl aerepMUHAaHTUHHUHI Oapua
MUHOpJIapU HOJIAaH (GapKJIM Ba CUCTEMA TypFyH.
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®A30BUH IOKJIAHUIIJIAPJIATU KYHJIAJAHI KECUMHU
UXTUEPUH CTEP)KEHJIAPHUHI XAPOPATHHU XUCOBI'A OJITAH
XOJIJA MATEMATHK MOAEJIN BA AJITOPUTMHA
III.A.AnapoBa - npo¢.*, HI.M.UcMonJI0B — TOKTOPAHT**,
J.A.IITIoKUPOB - CTAXKEP-TAAKUKOTYUCH
*Myxamman aa-Xopasmuid Homuaaru TATY,
**HamMKHMU.

Annomayusn. Maxonaoa xapopamuu xucobea onean Xoa0d KyHOANAHZ
Kecumu  UXMuépuil  CMepICeHHUHZ  KYUIAHSAHIUK-0ephopMayusiaHeaHIUK
XONAMUHUHE —~ AHUKAQUIHU — MAKOMUIIAWMUPUTSAH — AI2OPUMMU  KeIMUPUTICAH.
Ocmpoepaodckuii-1 amuibmon 8apuayuor mamouuiu acocuoa Xapopamuu xucooea
onean  xonoa  (Pazosuli  WOKIAHEAH — CMEPIICEHIAPHUHE — KYYJIAHSAHIUK-
0eopMayUsIaHeAHIUK — XOAAMUHU —~ MAMEMAMUK ~ MOOeiu Uuiab YuKuieaH.
Cmepoicennapiune  meopanuul  JHCApaACHIAPUHUHE — MeHelamMaiapu  maobuutl
bownanauy 8a yeeapa wiapmiap ounau wuvlapuiean. Mapxaszuil yexiu auupmanap
6a Mmampuyaiu xauoauwl YCyau acocuda Xapopamuu Xucobea ojeaH Xo.od
CMepIICeHIApHUHe MeOPAHUMUHY CMAMUK 84 OUHAMUK XOJamuHu Xucoonau
aAneoOpummu UIao YUKUISAH.

Taany cyznap: mamemamux MoOOelb, CMEPIHCeHb, KYHOANAHE KeCumu
uxmuépuii, gazosuil wkianearw, meopanuwi, Ocmpozcpadckuti-I amunrbmon
8aAPUAYUOH MAMOUUIU, KUHEMUK 8d NOMEHYUA SHePIUsl, Xapopam.

Annomayusn. B cmamve paccmampusaiomcs — yco8epuleHCme08aHHbILL
aneopumm  HANPANCEHHO-0ehOPMUPOBAHHO20 — COCMOSAHUS — NPOU3BOIbHO2O

149


http://conf.ict.nsc.ru/MSTU-2020/ru/user/reportview/560169
http://conf.ict.nsc.ru/MSTU-2020/ru/user/reportview/560169

nonepevHozco cevernue CnmepoiCHA npu npocCmpaHCmeerHHOM HACPYIHCEHUU C YHUENTIOM
memnepamypbol. Ha OCHoe6e€e 6ApUAYUOHHO2O npuHyuna T'amunemona —
Ocmpoepadckoeo  paspabomana mamemamuyeckas MOoO0elb  HaNpANCeHHO-
oehopmMuposanto2o COCMOAHUS cmepoicHell npu npocmpaHcmeeHHom
Hazpysicenuu ¢ yuemom memnepamypsl. Bwvigeoenvl ypasnenus npoyeccos
Konebanus cmepof(:Heﬁ coomeemcmeyromumu  ecnecmeeHHbIMU HAYAJIbHbIMU U
CPAHUYUYHBIMU  YCIOBUAMU. Ha ocnose memooos yeHmpailbHoco KOHe4YHO-
PASHOCMHO20 COOMHOULEHUA U Mmemoo Mamputmod NPOCOHKU pa3pa60maH
BbLIYUCTUMENbHBIU ajreopumm  pacuema cmanmuxku U OUHAMUKU ~ KOeOaHUs.
cmepoicHel ¢ yuemom memnepamype.

Knroueevie cnosea: mamemamuuecxkas ManJlb, CMEPIHCEHD, np0u360ﬂbH0ﬁ
nonepevHozco ceyeHrue, npocCmpaHCnmeeHHO-HACPYIHCEHHbIE, KOJZ€6CZHM}1,
BClpuClL!MOHHbZZZ npuHyun FaMuJZbI’I’lOHa-OCMPOZPCIOCKOZO, KUuHemuvyeckKkasa u
nomeHyuaibHas dHepcusd, memnepamypda.

Abstract. The article discusses an improved algorithm for the stress-strain
state of an arbitrary cross-section of a bar under spatial loading taking into
account temperature. On the basis of the Hamilton - Ostrogradsky's variational
principle, a mathematical model of the stress-strain state of rods under spatial
loading with allowance for temperature has been developed. Equations of the
vibrational processes of the rods are derived by the corresponding natural initial
and boundary conditions. On the basis of the methods of the central finite-
difference relation and the matrix sweep method, a computational algorithm for
calculating the statics and dynamics of vibrations of rods taking into account
temperature has been developed.

Keywords: mathematical model, rod, arbitrary geometric shape, spatially
loaded, oscillations, Hamilton-Ostrogradsky's variational principle, kinetic and
potential energy, temperature.

Kaxonna 3amMoHaBHN apXUTEKTypa PUBOKIIAHUILIN Kapa€HHWJIA WHIIOOT Ba
KOHCTPYKUMSITIAp 3JIEMEHTJIAPUHUHT  (a30BUM  IOKJIAHUIUIAPJArd TECOMETPHUK
YM3UKCU3 Macajajlapy EUUIIHM XapopaTHU XHUcoOra OJraH Xojaa MaTeMaTHK
MOJICJIJIAIITUPUII Ba aBTOMATIAITUPUITAH TU3UMUHU MIIIA0 YUKMILTA alOXH]a
»pTHOO0p KapatuiMokaa. Iy sxuxarnaH, KyHIadaHT KECUMU UXTHEPUN CTEPIKEHb
TUTHIATH KOHCTPYKIUSJIAPHU KyWIaHTaHJIUK-JehopMalisIaHT aHIuK
XOJaTIapyuHu  OaxOJAallHUHT  aBTOMATIAIUTUPUITAH TU3UMIIAPUHU  SPATHILL,
(da3zoBuil IOKJIAHULUIAPAATH CTEPKEHJIAPHUHT JehOpMalMoH >Kapa&HIapuHU
3aMOHaBUM  axOOpOT  TEXHOJOrusjapu  acocujaa  ypraiuO,  yJgapHHU

TaKOMWUTAIIITUPHUII acocuii Basudanapaan oupu 0yimub KoIMoKaa.
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PecnyOnukamusna crepKeHb TUNUAArd KOHCTPYKIMSUIADHU — Has3apuil
acocJapyuHU TAKOMWUTAIITUPHUII Ba XUCOOAI yCYUIAPUHH MIIUTA0 YMKHUII OYiinya
Oup Kartop oJMMIIAp WIMHNA TAJAKUKOT HUIUIAPUHU OJUO OopuIraH, *KymJlaJaH,
akageMuk B.K.KoOyli0B TOMOHMJIaH KOHCTPYKLUSI AJIEMEHTIAPUHUHI F€OMETPUK
YU3UKJIM  JlepopManusiIaHUIl  JKapa€HJIapUHU  aHUKJIAIITUPUITAH  Ha3apHsCcH
UIUiad YUKWIraH Ba aMaliMii MacajajapHd €4YMIlra ajJrOPUTMHUK EHJalryBiap
Takau@ STHITaH Xamja YJIapHUHT IIOTUPAJIapU TOMOHHUIAH Iy HYHaIHUIIgard
WIMHH TaJKAKOTIAp AaBoM sTtupriMokaa [1]-[3].

byiinama, kyHaaianr Ba OypoBYM KyWIAPHUHT OMprajiuKaard TabCUPHUAA
¢dazoBuil IOKIAHMUIIUIAPAATH CTEP)KEHJIAp HYKTaJapUHUHT KYYHII MacajalapruHH
MaTeMaTuK Mojemiapua  Octporpaackuil-I'aMuIbTOH BapualMoH TaMONWIN
acocuia UIuiad YNKWIray:

S[(K-TT" +A)=0. (1)

Mopennapan mnuiad yukapumga Komm reomerpuk MyHocabatiapu, ['yk
KOHYHH Ba TYFpH YM3MKJINA KOOpAWHaTanap Tu3umu unutatuiaaau [1], [3].

Dnactuk  aedopManus Ba  Bracos-/xanenunze-KoOynoBaapHuHT
AHUKJTAIITUPUWIITAH Hazapusiap acocuja Oyiiama, KyHAamdaHr Ba OypoBYM
KYWIApHUHT OWprajvKIard TabCHUPUHU XucoOra onran xonjga (azoBuit
IOKJIAHUTIIApIark CTEP)KeHb HYKTAJAPWHUHT KYYWIIMHM KyHUJard TEHTJIUKIIAp
kypunummaa ndonaram mymkus [1], [2]:

U =U (X, 1) —zey (X, 1) = ya, (X, 1) + o(y, )v (X, 1) + &, 5 (X, 1) + 8,5, (X, 1),

u, =V (x,t)+z0(xt), (2)

u, =W (x,t) — yo(x,t).

Oy epaa Uy, Uy, Uz - KYYUII BEKTOPUHMHT TalIKWI ATYBUWIApH; U, V,W -

CTepEeHb MapKa3uil HYKTAJAPUHHUHT KYYWIIH; o, —CO( STHIMIIAa MapKa3zui

YU3UKKA YPUHMAHUHT OFMIN Oypuakiapu, ¢(y,z)—Cen-Benannunr Oypanuin

byHKIUACH, BB, - KYHIAIaHr CHDKUIN Oypuaru, d, d)-Oepuiran QyHKIMsIap

O - 6ypanui Gypuaru, v(x,t)- CTEpPKEHb y3yHIMIH OYiinda Oypanuin Gypuaru.
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Komm muOcabatmapura kypa Ba (2) dbopmynanu xucobra omu6d (azoBuit
IOKJIaHUIIUIapaAard  Aegopmaiiss KOMIIOHEHTajJapu KyWujaru KYpUHHUIIA

aHMKJIaHau [4]:

g = 3
i X 8x. 8x X, @)

1( ou, ou; Lo au |
+
1
®da30BUil IOKJIAHTaH KYHAAJIAHT KECUMH HUXTUEPUN CTEP>KEHHUHT MYpaKKao
Ky4jJap TabCUPHAA KYyWIAHTaHJIMK-Ie()OpPMALMIIAHTAHINK XOJIATUHU aHUKJIAll
maTemaTK Mojenu (1)-(3) myHnocabatinapaan kenu6 ankanu [3], [4].
CreprxeHnap TeOpaHUIIMHUHT TEHIJIaMajiap cUcTeMacu, OOIJIaHFUY Ba

yerapaBuil MapTIAPUHUHT BEKTOP-MaTpUIa KYPUHUIIK Kyluaarudya Oyiau.

27 27 27 _
M—8U+A—6U+ aU+CU ( 2UJ6U+DIE.=O, 4)

ot? ox? X X | OX? '

7 {@U} 50
ot

-0, 5 i ou\oU —= 6
; (5) Bax+CU [ a—J +DF,_ =0, (6)

By epna Tenriamanap cuctemacuHuHr ko3 unuentiapu M, A B, C, D, M, A B,C, D
&, maTpumanap, U, F, F,, - TalIKy Kydaap 6akapraH HITHHUHT BEKTOPIIAp.

@®a30Bul, IUHAMHUK HOKJIAHUIUIAPAATH KYHJAIAHT KECHUMHM HWXTUEPUHI
T€OMETPUK IIAKJIJIArd CTEPKEHJIAPHUHT (PU3MK-MEXAHUK XapaKTepUCTUKATApUHU
COHJIM TaxJIWJJIAPUHKU amaira OMIMPUIIHUHT MOJU(DHUKALIKOH alrOpyUMH HILIA0
yukuira [5].

Kapamaétran macanaga UKKM TOMOHM KaTTHUK MaxKamJlaHT'aH CTEPKEHHUHT
yerapaBuii mapTiapu Kyiuaaru KypuHuiiaa 0ynamu:
=0, 8_U =0, U =0, 5_U =0. (7)

x=0 ax o X=I ax _

TeHrnamanap CHUCTEMAaCUHU MapKa3Wil YEKIWM alupMaliap yCyJId OLIKOpMAcC
cxemacuaad Goigaann0® KyWumaard KypuHuiira kentupamus [4]. Tenrmamanunr

YEKJIM auupMaiap ycyjuaa KYpPUHHUILU Kyhuaaruya.

uw{hij—w(z—’* 2M cj u1+1(é_ij:r>ﬁ+ﬁ—ai“ﬂ+us 2 (8)
T

"\ h? 2h h2 h? 2h 72 z

VY4 quoraHanau TeHIJIaManap CUCTEMacHra 3ra oyiamus:

AU -BU" +CU =F | (9)

i+1 i
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Xocun  Oymran (9) TeHrmamanap CUCTEMacWHHM KyHHIArd MaTpHUIIAIH

Xaizam ycyiau OuaH edaMus.

j+1 j+l
U™ =a Uiy + O (10)

Oy epma «,,, /f.,, HOMabayM KO3(pGUIMEHTIAp Ba YJIAPHUHT KYPUHUIIU

KyWuarnya:

[1]
[2]

[3]

[4]
[5]

A

i1 —m, ; (|:1,2,...,n—1)_ (]_1)
1,00E-08
0,00E+00
-1,00E-08
-2,00E-08

-3,00E-08

-4, 00E-08

-5,00E-08

-6,00E-08

T T T 2 T T
o=V e, = 151 V' (L, —0—182 g

T

1-pacm: dazoBuil Kywiap TabCUpUAa MapKa3uil yKkura HucOaTan
HYKTQJIAPUHU KyUYHILIN
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MATEMATHYECKASI MOJIEJIb ITIPOIIECCA ®UJIbTPAIINN
T'A3A B IIOPUCTOM CPEJIE

H.M. Kypo6oHnoB - noktopant, PhD, nomenr.

Hay4yHo-ucc/ie10BaTe ibCKUl MHCTUTYT PA3BUTUA HU(PPOBBIX TEXHOJIOTUN U
HCKYCCTBEHHOI0 HHTEJLJIEKTA.

Annomayusn: Maxonaoa 208ax  myxumoacu —2asz  Quibmpayuscu
ofcapaéHuHune yu )7.721{06JZZ/£ mamemamux Mooenu 6d YHU €YUUHUHS COHRIU xuco@zam
ajleopummu Keimupuican.

Kanum cyznap: mamemamux mooenv, COHIU YCYI, purbmpayus, 2as, 208ax
MyXum, KyoyK.

Almomauuﬂ: B cmamuve npueedeﬂa mpexmepHasa manmemanudeckasl Mo0enb
npoyecca uibmpayuu 2aza 6 NOPUCMbIX Cpedax U HUCIEHHbIL aleOpumm eé
peuerusl.

Knroueevle cnoea: mamemamuyeckas MoOeib, YUCIEHHbIL Memoo,
dunempayus, eas, nopucmas cpeod, CKBANCUHA.

Abstract: The article presents a three-dimensional mathematical model of
the gas filtration process in porous media and a numerical algorithm for its
solution..

Keywords: mathematical model, numerical method, filtration, gas, porous
medium, well.

Jlist uccnenoBanust U 0osee aleKBaTHOTO OMMCAHMS Mpouecca GUuiabTpaLUU
ra3a B MOPUCTBIX CpPEllax, OMPEEJICHUs] OCHOBHBIX IMOKAa3aTelield, MCIOIb3YEeMbIX
npu pa3paboTke HedTe- W Ta30BBIX MECTOPOXKICHUM, a TaKXKEe MPUHATUA
YIPABJICHUYECKUX peIIeHUN pa3paboTaHa TpexMepHas MaTeMaTH4ecKas MOJEIb,
omnuchIBaeMasi ypaBHECHHEM

I Kep ) 2 K p ) 2 (Ko P ) 2 i,
OX ox) oy\u oy) oz oz
C Ha4YaJIbHBIMU, FpaHI/IIIHBIMI/I nu BHYTpeHHI/IMI/I yCJ'IOBI/ISIMI/IZ
P(xy,z,t)|_,=P; (2)
oP K, oP
—b- —d S=cC 3
an =00 Q,; 3)
82 z=0 az z=H

rIe
1 npu (x,y,z)ey,;
0 npu (x,y,z)evy,.

F IOQPat .
Q~
PAzAXAy b-K

£5(x,y.2), 8(x,y.2) = {
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Brnosnine o4deBMAHO, YTO pemuTh HenuHeHHyro 3amgady (1) - (4) B
aHAIMTUYECKOM BHUJIE KpaiiHe ciiokHO. [losromy juisi ee pelleHus UCIOJIb3yeM
YUCJIICHHBI METOJI Ha OCHOBE METO/Ia KOHEUHBIX Pa3HOCTEW, KOTOPHIN MO3BOJISET
CBECTHM MCXOAHYIO 3a/layy K CHUCTEME JIMHEWHBIX ajreOpanvyeckux ypaBHEHUHU.
Pemasi mojay4eHHyI0 CHCTEMY METOJOM IPOTOHKH, MOYXHO ONPEAEIUTh UCKOMBIE
napameTpbl OOBEKTa U IPHEMIIEMbIE THANAa30Hbl UX U3MEHEHUs, KaK 110 BPEMEHHU,
TaK M [0 IPOCTPAaHCTBEHHOM nepeMeHHoH [1].

Ha ocHoBe pa3paboTaHHOTO MaTEMaTHUECKOro OOeCleueHUs] COCTaBIICH
MPOTrPAMMHBIM KOMIUIEKC M MPOBEJEHA CEPHsl BBIUMCIUTENBHBIX IKCIEPUMEHTOB
Ha OBM 18 paznuyHbIX 3HAYEHHWM MapamMeTpoB U YCIOBUN (PUIbTpAllMU Ta3a B
HMOPHUCTHIX cpeaax (puc. 1).

1,0 1-1,02

| g 0,981
] a; 0,96-0,98
1 G, H0,94-0,96
0,92-0,94

b)
Puc. 1 — 3meHenue napiieHus raza B oonactu Guibtparuu (mpu kodduimente
¢unbTpaumu paBHoM 0.4, Bpems ¢puibTpanuu paBHo 1825 cyTok).

Kak cremyer m3 aHanm3a MPOBEACHHBIX YHCICHHBIX pPacyeTOB, 3HAYCHHE
JABJICHUS  BOKPYT CKBOXHWH IUIABHO  YMEHBIIACTCS TMPU  ITOCTOSHHOM
kodhurmente ¢unbrpanuu (Puc. 1). YMeHbllieHue naBlieHus pacpoCTpaHsIeTcs
B paccMaTpUBaeMOil 001acTH ¢ TEUEHUEM BPEMEHHU.

PazpaboTannbsie MaTemMaTH4ecKass MOJECINb, BBIYUCIUTEIBHBIA AITOPUTM H
pPOrpaMMHOE  CPEICTBO  MOTYT  OBITh ~ HWCIIOJIB30BaHBI  JUIS  aHAIM3a
(GYHKIIMOHUPOBAHUS, ONIEPATHBHOTO YIPABJICHHS U TIPOTHO3UPOBAHMS Pa3pabOTKH
ra30BbIX MECTOPOXIACHUN TPHU Pa3IUYHBIX YCIOBHUSAX BO3JCHCTBHSA Ha IIIACT M
MPUHATHUS KOHKPETHBIX MPAKTHYECKUX PEKOMEHIAITUH.

Cnmcok UCnoIb30BaHHOI JTUTEPATYPHI
1. PamanoB H., Kyp6onos H.M. UYwucnennoe mopenupoBaHue Tmpoliecca
bunpTpanmu raza B Topuctoi cpene // VHPOpMaMOHHBIE TEXHOJIOTHH
MOJIEIUpOBaHus U ynpasienus. — Boponex, 2016. — Ne 1(97). — C. 34-45.
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YUCJIIEHHOE PEHIEHUE 3AJIAYY ®UJIBTPALIMU I'A3A B
INOPUCTBIX CPEJAX METOAOM KOOPAUHATHOI'O
PACHIEIIVIEHUA

H.M. Kypo6oHnoB - nokropant, PhD, nomenr.

Hay4yHo-ucc/ie10BaTeibCKMl MHCTUTYT PA3BUTUA HU(PPOBBIX TEXHOJIOTUN U
HCKYCCTBEHHOTI'0 MHTEJJIEKTA.

Annomayun. Maxonaoa 2osax myxumoazu 2a3z QuibmMpayus HapaéHunu
maxaul KUIuw 6a oawopamiaul MAacaiaiapuHu Xaa KUIuuwl Y4yH Y4 YI4oe1u
mMamemamux Mooeil xaM()a Koopc)uHamanapHu asicpamuul ycyauea acoCilaHean
COHJU xuco@zam alieopummu KeiimupujicaHx.

Kanum cyznap: mamemamux mooensb, COHAU YCYI, uibmpayus, 2a3, 208aK
Myxum, KyoyK, O0OCUM.

Almomauu}l. B cmamve npueedeﬂbl mpexmepHas mamemamudeckKa MoO0eb
U YUCTEeHHbIU ajleopumm pacqé'ma Ha OcHoge Memood KOOpauHClI’I’IHOZO
pacujenienus 0 peulerHu 3a0ay aHaiuza u NPOCHO3UpOBAHUA npoyecca
Gdunempayuu 2eaza 6 NOpucmvIx cpeoax.

Knroueevle cnoea: mamemamuyeckas MoO€lb, YUCACHHbIU  Memoo,
Gunempayus, eas, nopucmas cpeod, CKBANCUHA, 0ABIeHUSL.

Abstract: The paper presents a three-dimensional mathematical model and
numerical calculation algorithm based on the method of coordinate splitting for
solving problems of analysis and forecasting the process of gas filtration in porous
media.

Keywords: mathematical model, numerical method, filtration, gas, porous
medium, well, pressure.

JUia pemieHus 3ajgad aHanM3a U IPOTHO3MPOBAHMS Ipolecca (UIbTpaluu
raza B NIOPUCTBIX Cpelax, MPEACTaBUM JaHHBIM IPOLIECC B BHJE TPEXMEPHOU
HEJIMHEHHOM  MOJenH, OMNUChIBaeMOM  cieayromuM  auddepeHiuanbHbIM
YPaBHEHHUEM B YACTHBIX MPOU3BOIHBIX

oK, oP oK, OP 8 K 8P
—| —bp— |+—| —bp— Zb
ox\u ~ox) oylu oy 82 82
PP,

—35 X,V,2),
PAXAyAz (x.y.2)

C COOTBCTCTBYIOIIIMMHU HaAYaJIbHBIM, TIpPaHUYHBIM, a TaKXKC BHYTPCHHHUMU

@
-2 mp)h-

YCIIOBUSIMM:

P(xy,2,t)|_, =P (2)
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i =0; [ﬁﬁb-@ds:ch; (3)
on

an r H
P o Py 4)
oz z=0 oz z=H

3nece Q — 0OBeMHBIN pacxo (Mpu aTMOc(EpHOM JaBICHHUH) HA CKBOKHHAX,

P — JaBJICHUC, P, — aTMOC(l)CpHOG AAaBJICHUC, O — IUIOTHOCTD, b - MOIITHOCTD

at
miacta, b — cpemHee 3HAYCHHE MOIIHOCTH B  CCTOYHOM  KBajpaTte,
AX, AY,Az — miaru mo xKoopAuHaTaMm X,y U Z COOTBETCTBEHHO; M — MOPUCTOCTh
wracta; K, — cooTBETCTBEHHO KO3(PPUIMEHT (HUIBTPAIMU W BSI3KOCTH Ta3a,
K,=f(m,g), C — HekoTopas IOCTOSHHas BEeJWYMHA U1 TPUBEICHUA B
pasmepHocTh; [ - rpanuna obnactu G
1 npu (x,,2)€7,;
o(x, y,z):{O . :
pu (x,y,2) €7,
rae y, — MHOXECTBO To4eK obOmactu G, B KOTOPBIX MOIYT IIPHCYTCTBOBAaTb
CKBQ)KUHBI.

Kak mMoHO BHIeTh U3 MOCTaHOBKH 3a/1auu (1)-(4), MOIy4YuTh €e pelieHue B
aHAJIMTHUYECKOM BHJE KpailHe 3aTpyAHUTeNbHO. [loaTOMy Hamu mnpepsiaraercs
3¢ (GEeKTUBHBIN YUCACHHBIN alropuT™ [1-4].

JIns YMCIEHHOrO0 MHTErpupoBaHUs 3agaud Ha OBM pacmernsem ee mno
3aJJaHHBIM MTEPEMEHHBIM ( X, Y, Z ) ¥ IOJIYYHM TpH O0JIee IPOCTHIC 3a1auu:

[TepBas 3amaua, rae GuIbTpamMs ra3a paccCMaTPUBACTCS IO HAMPABICHUIO
ocu OX :

R _ 1 B 5(xy.2)Q

S == = : (5)
ox° 2R ot/3 6RAxAyAz
PlH :P3n+1; % =0; @ :O’ [ﬁﬁ .%dschw (6)
’ OX |40 OX |4 L on
rae HawanbHoe Bpems pacuera P, =P, P no Bpemenu omnpenensercs Ha
CIIeIyIOIIUX dTanax 3ana4u. Pemas nannyro 3amady, Haxomum P = P3”+1.
Bropas 3agaya o Hanpasnenuto ocu OY :
%P, _ 1 R S(xY,2)Q )
oy> 2P, 0t/3 BP,AXAYAZ’
P =R Tl _o; Bl _o; ([j5h. Tgs—cq,. ®)
W |, oy |, 4 on

TpeTbs 3axada no HanpasiaeHuo ocu OZ .
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P, 1 0P, S(xy,2)Q

L Y29 ©)
o0z° 2P, 0t/3 G6PAXAyAz

R=fh 2 c0 B —o(fiie Tas=c, (10

) az z=0

31ech HaAO MOAYEPKHYTh, YTO pELIEHHE, IOJIy4YEHHOE B pe3yJibTaTe
UHTETPUPOBAHUS MEPBOM 3a7aud HMCIIOJNB3YETCS B KaueCTBE HAYAIBHOTO YCIIOBUS
JUI pelleHus BTOPOM 3ajaud, a peUIeHHe BTOPOH 3aladyd, COOTBETCTBEHHO,
UCTIONIBb3YEeTCs KaK HaualbHOE YCIIOBHE JUIS PEIICHHs TPEThel 3aauu, TOITy4eHHOE
pelieHre TpeTbel 3ajaud HCIONb3YyeTCsl KaK HadajibHOE YCIOBUE MJIs TEepBOi
3ajlauyl 111 UHTETPUPOBAHNUS Ha CJIETYIOIEM BPEMEHHOM CIIOE.

3amensieM B 3a1ayax (5)-(10) 3amensiem quddepeHunanbHbie onepaTopbl Ha
KOHEYHO-Pa3HOCTHBIC, MCIOJB3YSl CXEMY MPOAOIHHO-TIONIEPEYHOTO HAIPaBICHUS
no HanpaeienusmM OX, Oy u Oz, a nanee npuMeHsieM MeTo]l IPOroHKH [1-4].

Takum 00pa3om, MOMYYEH YHCICHHBIH AJITOPUTM [IJIs PEIICHUs 3a7add
bunbTpaluy ra3za B MOPUCTHIX Cpelax, C MOMOIIbIO KOTOPOTO MOXHO MPOBOJAUTH
BBIYUCIUTEIbHBIE SKCIEPUMEHTHI JJIsi ONpPEACJICHUST OCHOBHBIX IOKa3aTelen
pa3pabOTKHU Ta30BBIX MECTOPOKIACHHIM.

Jlureparypa

1. KypbonoB H.M. FoBak mMyxurna raz QuiubTpanuscu MacajacuHu (pU3UK
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MKTUMOMM TAPMOKJIAPHUHT EIIVIAP XAETUT'A TABCUPH

C.A.Xynaiioepaues- Unpopmarnka Ba taduuii panaap kadgeapacu karra
ykutyBuncH, 3.10. Magamunos- UndopmaTika YKUTHII METOAUKACH
Kadeapacu YKUTYBYHCH
V3ICMHU, AnJTY

Annotatsiya. Ushbu magolada yoshlar hayotini virtuallashtirish, ularning
yechimlari xamda bu jarayonlarni boshgarishning intellektual tizimini yaratish va
uni amaliyotga joriy qilish masalalari keltirilgan.

Kalit so‘zlar: ta’lim jarayoni, virtuallashtirish, elektron o ‘quv-resurslari,
virtual dars, Veb-texnologiya, interfaollik, dasturiy muxitlar.

Annomayun. B oannou cmamve pacCMOMpPeHvl GUPMYanu3ayuu y4ebHoeo
npoyecca 6 cucmeme 00pazosanue, UX peuwleHus, a MmakKdce Co30aHue
UHMENNeKMYalbHbIX CUCmeM ynpasieHue y4ebH020 npoyecca U NpumeHeHue Ha
npaKkmuxe.

Knioueevle cnoea: yuebOmwiii npoyecc, SUPMyanu3ayus, 31eKmMpPOHHbIU
yuebHblll pecypcol, eupmyanvbHuill ypok, Veb-mexuonoeuu, unmepaxmueHvlil,
npocpammule cpeoaq.

Annotation. This article discusses the virtualization of the educational
process in the education system, their solutions, as well as the creation of
intelligent control systems of the educational process and application in practice.

Key words: educational process, virtualization, electronic educational
resources, virtual lesson, Veb-technologies, interactive, software environment.

Xo3upru  fAaBpjaa  axOopoT  TEIEKOMMYHHUKAIlMOH  TEXHOJOTHsUIap
xa€TuMM3ra 4ykKyppok kupub Oopmokna. KommbroTepiamiTupuil HHCOH
daomusTHHUHT Oapya coxamapuHu Kampad onau. KamMustumMu3 Xa€TUHUHT Oapya
coxajapuaa, SbHH  WKTUMOUN-UKTUCOIUN coxaiapiaa, WiM-(aHaa, TabiuMJa
ax0opoT TexHoJoTUsIapuAaH (oNJaIaHuIl MEXHAT caMapaOpAUTHU OIUPHILTa
onub kenmMokaa. MamiiakaTuMH3/1a COXajJapHU KOMIIOTEPIAIITHPHIL Ba aXO0poT-
KOMMYHUKAIUS TEXHOJOTUSJIAPUHU TaJAOUK STHUII OPKAIM COXa XOJUMIIAPUHHHT
MEXHATH EHTWUIamMo, ynapHU XaéTra KapamM y3rapMokiaa. ATpodra Hazap
coJlaiuran OyJjcak BUPTyaj My3eiiap, KOMIbIOTEpa UIJIOB OepuUiiraH YUpONIIH
Xap XWI pacmiiap, rajorpammainap, kommbioTep 3d¢dextaapura 0ol BHUACO
¢bunpMiIap Ba OOIIKa KOMIBIOTEP axOOpOT TEXHOJOTUsIapu €paaMuia BYKyIra
KeJraH My’ku3ajnapra Ky3umu3 Ttymaau. Kyaa kyminad gaBiar Xu3maTiapu
pakamuramTHpwid. Pakammn Y3s6exncton 2030 1acTypu amanra OMIMPHIMOKJIA.
by xyna myxum unuiap! XXI acp — rokopu TexHonorusuiap acpu. by acp kamusr
pUBOXKMHU OyTyHnail sHru Oockuura Oommamokaa. by OGockuuga ax6opor
alIMalIMHUIIIIAP, WHCOHJIAp VypTacuiard MyJOKaT, MyHOcabaTiapHU YpHATHII
yCyJulapy, WO KHIAPULI, WII, JaM OJuIl KaOuW WHCOH OJXTUEKIAPU
3JIEMEHTIAPUHUHT OapyacH peas AyHEIaH BUPTyal AyHEra yTubd 60pMoKa.
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Xo3upaa KyHJAaH-KyHTa KyJIamMu KEHTann® OopaéTraH MHTEPHET TapMOFH
WHCOHJIADHUHT HMMKOHMSTIApUHU KeHrailtupmokaa. Illly Ounan Oupra Euuiap
opacujia oMMaamuo 0opaéTran WKTUMOUM TapMOKJap/aH (oigalaHuiln KyiamMu
KyHJaH KyHra opTuO, ENUIapHUHT KYHJAIMK MAIIFyJIOTUTra aljaaHuO KOJIMOKIA.
MamnakatuMusaa KyHura MIInoniad énuiap MutepHeTHUHT Oy XuU3MaT TypuaaH
doitnananMokia: MacodaBuil TabIUM OJHII, Oab3WIapy AYCT, Oab3WIapU MUXKO3,
Oab3uiIapu Uil OEpyBUMIIAPHU Ba UIIYUJIAPHU KUAMpCA, siHa Oab3uiiapu OekopaaH
BaKT YTKa3UII Y4yH (oiinamaHMOK/Ia.

ByryHru kyHaa MKTUMOMI TapMOKJIAPHUHI KEWWHTM MCTHKOOJUIM PUBOXKH
XaKuJa Xap XWJI HyKTad Ha3apiap MaBxXyJ Ba Oy pPHUBOXIAHMIL HXTUMOUMN
TaPMOKJIAPHUHT KACH ayAUTOpHUATa MYJDKAJUTAHUIIUTA XaM OoFuK Oynamu. [1lak-
myoxacus, Oy ypuHaa €uuiap ayAUTOPUSICMHU KEATUPHUII MYMKHH. M KTUMOWMA
aKTUB Kyd4 XHUCOOJaHTaH Ba JOMMO, Xap »OiJla HWHHOBaUUsAJap spaTHIIra
UIITUEKU Oayany Oynran €nuiap WXXKTUMOMM TapMOKJIapaa AyHE, MHUHTakKa Ba
MamiIakaT MuUKEcuaa 103 OepaéTraH SHTUIMKIapAaH xabapaop OYIMIIMOKIA,
y31apuHu OWIMMIIApM Ba HMMKOHUSTIAPUMHU peKiiaMa KWIMIIMOKAA, OWJIMMIIH,
UKTUJOPJIA TEHIJIONUIapu OujlaH TaHWIIMOKIA, Y3JapUHMHI XaéTtura, KacOwura,
VWOKOJUra TErMIUIM KYNruHa MacajajapHud TEHTJOoLUIapyu OujlaH Oupraaukia
MyXOKaMa KWJMIIMOKZA Ba  YJIApHU TYFPU EUUMMIIAPMHM TOINHIIMOKIA. by
KyBOHApJIM X0J1, andarra. JICKHH TaHraHWHT UKKWUYU TOMOHH XaM 0opaek, Oy epna
XaM aH4YaruHa MyamMMoJId cajOWil XxoJaTiap MaBkyAd. MabiyMKU, HKTHUMOUN
TapMOKJIapJla MYJOKaT VypHaTuIl Oyiimya Xed KaHJIail dekianuiap, maptiap
MaBxKyJ sMac. Pean mynokaraa myHaand ramiap MaBXKyJKH, YJIApHU WHCOHMMIIMK
HYKTau HazapujaaH aktud® Oynmaiinu. VoxktuMmouil TapMokjapaa sca yiaapHu €3Ma
paBuILIa anTUII MYMKUH. WMxxtumounit TapMOKJIap ElIapHu
VOKTUMOMIITAIUTUPUILIHUHAT  KJIACCUK HWHCTUTYTJIapu OYIMUII — Ouja, MakTao,
AOycTiaap Ba TEHTJOLUIAPHUHI peasl MYJOKaT JaBpacu KaOWujapHU 4yerra cypud
kyiMokna. by aca y3 HaBOatuma EunuiapHu maxc OYynu0 puBOMIIAHMIIKIA V3
TabCUPUHU KYPCATAJIN.

Emmapan  KoMmbloTepra WKTUMOMI  TapMOKIap OpKaau  OOFIaHUO
KOJA€TraHu yJIapHU TapOMsCUTa, YKUIIWra Ba IOPHUILI TypHUIIMra caJOuil TabCcup
Kypcatmokaa. VMoxtumonit Tapmokiap TYE€kH OOTKOK kKabu €nuiapHu §3 gommra
TopTMOKAa. KubeproOenuk €unutapHu pean QyHENArW aloKajJapuHU Y3YJIWIINTa,
yHAaru skapaéniapra 6edapk Kwinb, BUpTyan IyHE OWiIaH siiamra yHIaMoKIa.
Emnap y3uHMHr XaéTuii HOpMAaTMBIApH, KOHYH — KOMJajapura amain KUiauo
slaiurad Ba Oy KOHYH KOMJQJIapHU Oy3raH TakAupja TErululd Yopajap
KYJUUIaHAJUTaH pean IyHEHU, Xed KaHAal KOHYH Ba Koujanapra OyicUHMaWuraHn
BUPTYaJI IyHEra aJIMaliTUPMOKA.

NxTuMOMI TapMOKJIApHUHT siHa Oup cajaOuii TOMOHHU INyHAAKH, Oy
TapMOKJIap OpKaJIM KyJa KaTTa XaXmJIard axoopotriap ¢uiabTpiaaHMacaaH Enuiap
MuUsicuAaH yTaau. byHuHr okubatuaa ynapaa 6ab3u TOMOHJIApU OUIIaH axaMHSITIN
Oynran  axOoporiapra HucOaTaH XKUAIUNA MyHOcabar iykonaau. bByHuHT
okubatuaa ymnap axOOpOTIapHH TaxJWi KWIMaWIuraH, Kepakiu axOopoTiapHH
X0TUpaja cakjamaiinuran xojra TymuO Komagu. Axcapu €nuiap MHTEpHETIA
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YTHpraH BaKTIAPUHU KYN KUCMHUHH OWIMM OJHIIra €K Y3IapUHUHT JTyHE
KapallUIapUHA KEHTaUTUPUILTa KapaTMaun Kysiauiiap.

HNHutepHer énuapra ocoH axO0pOT OJMIN UMKOHUSTUHM sApaTiau. by aca ¥3
HaBOaTUIa Xap XWJI TYpJid MabIyMOTJIApHU OUp MalTna, SbHU OUp MAWTHUHT
V¥3uma “Youtube”na BUIEO KYPHUII, MYCHKA SIIUTHUIN, KUM OWUJIAHIUP HKTUMOUU
TapMOKJIAQpHUHT OMpHJla MyJIOKaT KWwiuil, BeO caxudamapHu Bapakiail
axOOpOTIapHUHT €lUIap MUsicMIa apanamul KeTumwura oiaud kenaau. OpTukya
Xap XWJI OBKaT MCTEMOJI KMJIUII TaHara KaHjaai canOuil Tabcup kypcarca, Oy xam
éumap  MusicMra IIyHgal — canbuil  Tabcup  kypcaragu.  OnuMIapHUHT
TaIKUKOTJIApura Kypa WXKTUMOHWA TApMOKJIAp KypPUHUIIMAArW JOUKKATHU
TOPTAJUTraH Xap XWI OMUIIAP XOTUPAHU MACANMIINTa, HIPOK 3TUII KOOUIUATUHU
cycailuiura, TOM MabHOJA aKJCHU3JIMK KAaCAJIMHU KEeIUO 4YuKUIIura cadad oymap
skaH [1]. bynnan tamkapu Oylok BpuUTaHMSUIMK OJMMIIAPHUHT TaJAKUKOTIapHra
Kypa, oJlamjiap opacujia peajl MyJOKATHUHT eTapiii OYJIMACIUTH yIapHUHT UMMYH
TU3UMUTA, TOPMOHAJI OAJIaHCUHU OY3WIMIIIUTA Ba apTEPHUsi KOH TOMUPJIAPU HIIINUTA
3apap eTKasap HKaH.

EBpona mamiakatinapuaa andajgan Oy€H myHaal eHTpIap MBXYAKH, yiap
Kunuiapra kubeprobenuk kacammuruaa €paam kypcataau [3]. Xo3upua OU3HUHT
Mamjakatumuszga OyHaail mapkasznmap Mapxyn smac. LlyHunr yuyH €ummapHu
KruOepToOeNuKIaH acpalll OTa-OHauap, YKUTYBUWJIAp, KapuUHIOUI-ypyFiaap (aka-
yKa, TOFa-)KMSH Ba XaK030) TOMOHMJIAaH KYpCATWIMIIM Kepak. Arap €uuiapHu
VOKTUMOUN TapMOKJIAp/Ia XaAdaH TAlllKapyu KYN YTUPraHWHU CE3UJICA, YHTa JapXO0Jl
OyHJaH KyTWJIMILKA Yopa-TaAOupiapuHH Kypull kepak. bynna ynapHu oupop Oup
KM3UKAPJIU UII OWJIaH MallFyJl 3TUII XU EpiaM Oepaiu.

Tanaba €uapHUHT WXKTUMOUN TapMOKJA Y30K BaKT JAaBOMHUIA YTUPHILU
yIapHUHT VKUIIKAa (QaHmapHU Y3JalITHPUIIUTa XaM cajlOuil TabCcUp KypcaTaju.
[lcuxomornapHUHT OXUPTH TagkukKoTiaapura kypa, “Telegram”, “Facebook”,
“Instagram”, “Tik Tok™ kabu WXTUMOWN TapMOKJapJa BaKTUHU YTKa3aauraH
tajmabanap, WXTUMOMM TapMoOKJIapAaH Kam doiinananaaurad Tanabamapra
HucOaTaH mmact 0axo OJIraHJIWTH aHUK/IaHTaH .

HOxopuna kentupunrad Gukpiapaan Xyjnoca KWIMHAAUTaH 0yiica, EapHu
VHTEPHET]a, alHUKCA WKTHUMOMM TapMOKJa y30K BAaKT JaBOMHUJA YTUPHUIILIAPU
yJIapHUHT Xaétu QaonusTura canOuil Tabcup Kypcaraau. HTepHEeTHH Yerapaiad
€KM WXKTUMOUM TApMOKJArd MyJIOKATJIapHU Xe4 KaHjaad iyn Ownan Taptudra
Tymupu6 OynMaiiiu, MIyHUHT y4yH Oy MYaMMOHHHI acOCUW €e4uMH Eluiap
opacuja TYUMHTUPUII HILIapu oiaud Oopuminad. MHTepHeTAaH Ba MKTUMOMIA
TapMoOKJIapjaH (akar doiinand Makcaaiap/ia, SbHU Y3JIapUHUHT OUJIMMIIApUHU
OLIMpHIIIA Ba AyHE KapallUIapUHM KEHralTHpHINIaruHa Qoiixananuil, OyHIa
MebEpra »bTHOOp OepUIIIAapH 3apyp SKAHIMIMHU TaKUIall Kepak. BiiiapHu
VOKTUMOMM TapMOKJIap OpPKaJIM BYXKYyJra KelaauraH KuOepToOenuwkiaaH acpad
KOJIUIII JIO3UM.
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KPEAUT-MOAYJ TUSUMUIA TAJTABAJTAPHUHI' THO®OPMATUKA
BA AXBOPOT TEXHOJIOTUSIJIAPU ®AHUT A BYJITAH
MOTHUBAIUAJTAPUHHU PUBBOKJIAHTUPUILL

b.U.Xoaxapos-Tomkent maxap XTXKTMOXM “Aunuk Ba Tabuuii paniap
MeTOAUKACH” Ka(eapacu KaTTa YKUTYBUYHCH.

Annomayusn. Maskyp maxonaoa 6y2yneu KyHOa uH@Gopmamura 6a axoopom
MEeXHON02UANAPYU PAHUHU VIIAWMUPUWIAPYU YUYH Oepuraémean monumupukiap 6a
8a3UDaANAPHUHS AMATUT AXAMUAMU XAKUOA QUKD IOPUMUTICAH.

Kanum c_)73ﬂap:uHH06auuﬂ, momueayus, maxopam, MeEXHOJ102UA,
Komnumernm.

Almomauuﬂ. B omou cmamve 06cy9fcdaemc;1 npakmudecKkoe 3HauyeHue
3a0ay U OMEEemcmeeHHOCMU NPU U3VYEHUU UHDOPMAMUKU U UHDOPMAYUOHHBIX
MEexXHON02ULl Ce200HS.

Knroueeswvie cnosa: UHHOBAUUU, MOmMuUeayusl, Macmepcmeo, MmexHoa02usl,
KomMnemeHyusl.

Annotation. This article discusses the practical implications of tasks and
responsibilities in studying computer science and information technology today.

Keywords: innovation, motivation, mastery, technology, competence.

PecnyOnukamMu3aa TabjiuM TU3MMHHU UCJIOX KWIHII Oopacuaa XKyjaa KaTTa
y3rapunuiap amanra omupuiaMokaa. XKymnanad, Onuid TabJIuM TU3UMUHA XAJIKAPO
TabJIUM  CTaHAApTIApuUra MOC KeJaJuraH Japaxkara aWjJaHTUpUII  Ba
TaKOMWJUTAIITUPUIL, TabJIUM CUGATUHU SHAJA OIIMPHIN, SHTU OJIMA TabiuM
MyacCaJIapuHU XaMJia MaxCyCc CHpPKH OYITUMIIApPHM TAIIKWI STUJIUIIN Mas3Kyp
NYyHaIMIAaru MyXyuM UCIIOXaTiIapIup.

Peciyomukamus [lpesunentunur 2018 #iun S-urongaru “Onuii  Tabiaum
Myaccacajapuia TabiuM CU(GATUHU OIIMPHUII Ba YJIApHUHT MamJIakaTaa amaira
OIIMPWIIAETTaH KEHT KAMPOBJIM HcioXariapja (aos UIITHPOKWHM TabMUHJIAII
Oyinua Kymmmua dopa-tagoupnap tyrpucupa”’ ru I1IK-3775-conmu Kapopu°na
xamaa 2020 wwmn 27 deBpanmaru  “llegaroruk TabIMM COXACHMHU  STHSA
PUBOXKIIAHTUPUII Yopa-TaJAOupiapu Tyrpucuaa’tu Kapopuaa xam Ouuii TabIuM
Myaccacaapuaa TabJIiuM cUpaTHHU TyOlaH TAKOMIUIIAIITHPHII, TIEAATroT Kaapiiap

% (KoHyH Xy#OKaTyapu MablyMoT/Iapu MuiLtuii 6asacu, 06.06.2018 i., 07/18/3775/1313-con)
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Taiépnam cupaTHHU WIFOP XaJKapo CTaHAapTJIap acocHja TaKOMUJUIAIITUPHIL
103acuiad MyxuM Bazudanap Oenrmnad onunau. [y 6unan Oupra Onuil Tabiaum
MyacCaJIApUHUHT KPEAUT-MOYJl TUZUMHUTA YTUIIM XaM YKyB kapa¢Huaa Mabpy3a
Ba aMalui, J1abopaTtopusi MAIIFYJIOTIAPUHUHT HUCOATUHU Y3rapullura, amaliuid,
Jabopartopus Ba MYCTaKWJI TabJiuMra OYiraH 3bTHOOPHH Ky4aWTUPHUII 3apyp
oynau.

Avinan  OyryHru KyHzaa axOoOpOT-KOMMYHHUKAIUS TEXHOJIOTHsUIapUaIaH
camapanu (Qoigananran xojna uHPOpMaTHKa Ba axOOpOT TEXHOJOTHsIIAPH
dbaHuHU YKUTHIIIA amaiuii, adopartopusi, MaIIFyJoTJIapAa Xamia MYyCTaKuil
V3namTupUnUiapu yayH OepuiiaéTraH TOMIIMPHUKIAP Ba BasudaIapHUHT aMaliui
axamMHsATH ~ MyxuM  Oup ommin  xucoOnaHu6, OyHma  TanabamapHUHT
MOTHBAIIMSUIADUHA Ba KOAUNA HMMKOHMSTIAPUHU IIAKIJIAHTHPHUIL, (UKPIIAIT
JIOMPACUHU KEHralTUpUIl yuyH Oy BazudanapHu TaHIala Kydugaru oMuiuiapra
amaJl KUJTUHUIIY JT03UM OYTaJNKH, SbHU:

- YKyB JacTypura Kypa TaHjmaHa€TraH TOIIIMPUK Ba Basu(aTapHUHT
Ma3MyHUd TajabaJlapHUHT dJrajuiaérraH  kacOu  Oyiimua  (annap
COXAaCHHUHT Ma3MYH-MOXHATUTa HYHANTUPUITAH OYIIUIIIN;

- TONIIMPHUK Ba BasU(aJapHUHT TajabaJapHUHT WXKOJIUNA MMKOHUSTIApU
Ba AyHEKApaIUIApUHNA PUBOKIAHTUPHUINTA KAPATUITAHIIUTH;

- OepwiraH TONIIMPHUK Ba Ba3u(daTapHUHT Ma3MyH-MOXHUSTHKA Kypa
Tanabanapaa kacouit  Qannapuma camapanu  ¢oiiganaHuIIra
aCOCTIaHMIIIY;

- y3nmamTHpuiaTad OWiuM, Majaka Ba KYHUKMaJlapHU Y3WHUT KacOui
danmapuHu TaAOWK H3Ta OJUII MaxOpaTIapUHU MIAKIJUTAHTHPHUIITA
KapaTUJIUIIN Kabuiapamp.

Tanabanapna ¢danra OyiaraH MOTHBAIMSIIAPUHY IMAKIIAHTUPHUIL >KapaéHu
OeBocuTa (paHra  KUBUKTUPUIN Ba parOATIaHTUPHIN OpKaiu Tanadaiapaa
bukpnam Ba Kapopiap KaOysn KWiIMII (aKTOpJIApUHU SpaTUIITa SPULITUIAJIN.
[ynnait daxropnapaan Oupu TabauM (HAoAUATUTa HUCOATAH KOMITUTEHTIIH
EHAomyB , SSTbHM Tajabamapra OepuiaéTraH TONIIMPUK Ba Bazudanapra Kypa
yJIapHUHT Oup-OupiapuiaH (QGapkiad paBuIlla Ha3apui OWINM OJIMILIApU Ba
aMaluii Maxoparjapra sra Oyiunuiapu sMac, Oallkl YJIApPHUHUT KOMILIEKC
y3nmamrupuniapuaup.  bynrycu  Myrtaxaccuciiap KyWMAArd KOMIIUTEHTJIApHU
y3mapuaa HaMaéH KUIUILUIApU OpKaid yinapaa (anra HucOaTaH MOTHBAIUSIApHU
PUBOIIJIAHTUPUIITA SPUIIAIIT MYMKHH:

- TajaballapHUHT OYIFyCHM YKUTY4YM 3THUKACMHUHT TaMOWWILIapUra puos

KWIUII, TONIIMPUK Ba  Basu(amapHUHT  WXKpPOCHIArd  KacOuii
MaXOypUSTIapUHUA CUAKUAWIAAH OaXapuIll MaxopaTH;

163



- (pukpram MagaHUSATHHU dTaJIarad XoJiia axOopoTiaapHU KalyJ KHJIHII,
YMYMJIAIITUPUII Ba TaXJIUJI KUAJIUII OpKajdu OMpop Oup Makcaja acocuja
YHH XaJl 3TUII WYITapUH U3Jall MaxopaTu;

- V3MHMHT Majaka Ba MaxOpaTH OLIMPUINTA, Y3-Y3MHU PUBOMKIAHTUPUIITA
DPHUIIIHNIIL;

- 3aMOHaBUM  axO0OpOOT  JKAMHUSITUHU  PUBOXKIAHTHPHUILI  JIaBpAHa

axOOpPOTHUHT MOXHATH Ba KWWMATHHH TYIIYHUIT KOOWJIHMSTHTA dra
g

MabiiyMKH, MaB3yHU Y3JAIITUPUIIHUHT SHT ONTHUMAaJ BapHaHTIApUAAH
OMpY HMHHOBAIIMOH TEXHOJTUSHUHT TabaKanamral YKATUII TEXHOJOTHUSCHUIIUD.
[yaunr ydyH xam Tajnabayiap OWiIaH XaMKOPJUKIAa amalra OXUpWiIa&Tra
JKapa€Hiap COAJANMKIAH MYypakkaOJIUHWKKa HyHanTupuiraH Oynumu 3apyp. by
xkapaéHHn “Kum T1e3pok?”, “Kum Kynmpok” Ba “KuM Te3poK Ba Kynpok?
TEXHOJIOTHSJIApY acoCHJa amajra ONIMPHUIN XaM aMalM€Tia SIXIIU HaTuxaiap
oepau.

Anbarra, Oy >kapaHIapHM TakpopaH TabKUJIJIAaraH XoJijla aMaiuil Ba
JabopaTopus MAIIFyJOTIapUAa amMaira OIIMPUIMIIMHA 3CIaTHO YTMOKYMMAH.
Uynku, ¢akar amManuéT opKald yiapjaa (Qukpiam xamja HKOJ  KUJIMII
MOTHUBAIUSITIApU IMaK/IaHaad. by »kapaéHHUHT siHa OUp MYXUM JKHXATJIapu
myHaaH uOopaTkum, Tajaba oJiraH OWIMMIIApUHM  alpuM oMuWJUIapra Kypa
aManuéraa KYyJUlall Japaxkacura ira OyaMaiau €Ku MaB3y I03acUJlaH OJIraH
OwMMIIapUHU aManuéTna KyJulaMaraHjiurd Y4yH MaB3y Y3JalmTUpUIManu.
[yxunr yayH XxaMm TanabamapHUHT ¢aHra HUCOATaH €KUM MaB3YHHU Y3JIAIITUPHINTA
HUCOATaH MOTUBAIMSJIAPUHY MIAK/UTAHTUPHUII TaHIa0 onMHAETraH Ba3u(asapHUHT
COJTANIMKIAH MypaKKaOJIMKKa Kapal HyHaITUPUTAaHIUTUIaIAD

Makonanga BeO-caxudanap spatumra mymkamianran HTML nactypnarn
Tunuaa BazudanapHu OOCKMYMaA-0OCKUY aMayira ommpuin Oopacuaa (ukpiap
0acH 3TUNTaH.
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METOJ MOJAEJIMPOBAHUSA TEMIIEPATYPBI I'A3A IIPU
TPAHCHIOPTUPOBKE 11O MAT'UCTPAJIBHOMY I'A30ITIPOBO/Y.

N K .Xy:xaeB - 1.T.H., npo¢.*, M.K.MaxkamMoB - K.T.H. 101L.**,
X.X.AMHHOB - 0230BbIi JOKTOPAHT***,
I''K.TemadoeBa — MarucTpanT****,
*UMCC um. M. T.Ypa3oaesa, **Al'Y um. 3.M.baoypa, ***HUU PUT u UH,

*FHXTYUT um. Myxammana an-XopasMuid.

Almomauu;l. B cmamobe ucwze()yiomc;z ouHamuyeckue PedIcUMbL
MPAHCROPMUPOBKU 2434 NO MALUCIPATILHOMY 2A30NPOBOOY 8 Yelsax paspabomru
memooa mooenuposanusi. Mooenv OondxcHa obaadams HUKOU GbIYUCTUMENbHOU
CMOUMOCHIbIO, 4 ee CO30aHue HeoOX00UMO Ol NOCNedyIoue20 peuleHus 3a0ay
ONMUMANILHO20 PACNpedeNeHUsl HA2py3KU MedHcoy 000py0osaHuem yenouku
Nnocne008amelbHO BKIIOYECHHbIX KOMNpeCcCOPHbIX YeX08.

Kniowueevle cnoea: nuHelinvili yuacmox 2azonpoeooaq, OUHAMUYECKas
Mooeib, 0Ovexm c  pacnpeodeieHHbIMU napamempamu, ypastenue
menﬂonpoeodﬂocmu, YUCIEeHHO-aralumudecKka MO@QJZb, udeHmugbuKauuﬂ.

Abstract. The article studies the dynamic gas transportation modes in the
main gas pipeline for developing a modeling method. The model must exhibit a low
computational cost. It is necessary to create the model for subsequent solving a
problem of optimal load distribution between the equipment of chain of series-
connected compressor stations.

keywords: main gas pipeline, dynamic model, plant with distributed
parameters, heat equation, numerical-analytical model, identification.

[ToBeiieHNe 3HEPro-3(h(HEKTUBHOCTH TEXHOJOTUUECKUX MPOIIECCOB HAa BCEX
JTamax TPAHCIOPTUPOBKU Tra3a NPHUOOpETaeT NEPBOCTENEHHYIO 3HAYUMOCTh B
CBETE HENPEPBIBHOIO POCTa CTOMMOCTH 3HEPrOPECYpPCOB. YCIIEIIHOE pPEIICHHE
3a/lad TEXHOJIOTMYECKOT0 XapakTepa Ha MPEAbIAyIIMX CTaAusX OpraHu3aluu
MPOLIECCOB  TPAHCIOPTUPOBKM Ta3a IMO3BOJWIO JIOOMTHCS WX  BBICOKOM
3¢ ()EKTUBHOCTH 3a CYET BHEAPEHUS COBPEMEHHOTO OOOpYIOBaHUS, CHUCTEM
aBTOMATHUYECKOTO KOHTPOJsi M ympaBieHus. Crenyromias cTaiusl MOBBIIICHUS
HEpro-3pGeKTUBHOCTU JOJKHA OCHOBBIBATHCS Ha TJIIYOOKOM M BCECTOPOHHEM
UCCJIENOBAHUM CTATHCTHKM IO OKCIUTyaTallUM MMEIOLIUXCS CUCTEM  JUIS
orpeseNeHus] Haubosiee BBIFOJHBIX PEKUMOB KAk Ui OTACIbHBIX €IUHUL], TaK U
JUIs Bcero mapka obopynoBanus. [lapameTpsl raza — naBjieHHe, CKOPOCTh MOTOKA,
TeMIlepaTypa — B3aUMOCBSI3aHbl U MEHSIIOTCA B IPOLIECCE JIBHIKEHMS MOTOKA T10
razonpoBofy. IlocTymarommii Ha BXOJ JHMHEHHOTO ydacTKa Ta3 OXJIaXKJIaeTcs,
OTJIaBasi 4yacTh TeIUla TPYHTY, B KOTOPOM MposoxeH TrazonpoBoi. IIporecc
TEIJIOOTAA4YM 3aBUCUT OT PA3HOCTH TEMIEpaTyp ra3oBOro MOTOKAa W TPyHTa U

HEPABHOMEPEH IO BCEW [JMHE ydacTKa. B CBA3M C 3TUM I aJ€KBATHOTO
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ONMCaHUs mporecca  TeriooOMeHa — Heo0XO0auMOo YYHUTHIBATH ero
MPOCTPAHCTBEHHYIO PACIpPEACICHHOCTb, a 3HAYUT, MCIOJIb30BATh JJIsl OMUCAHUS
mpoliecca  anmapar ypaBHEHMM MareMaThyeckod (u3uku. TpaauliMoOHHBIE
MOJXO0/bl K PEUICHUIO YPABHEHUN B YACTHBIX NMPOU3BOJHBIX PA3IMYAIOTCS Kak IO
TOYHOCTHU MOJYYa€MBbIX PEUIEHUH, TaK M MO BBIUYMCIUTENBHONW PECYPCOEMKOCTH.
AHauTHYEeCKUEe METOAbl [2—4] [alT peuieHus ¢ HU3KOM BBIUYUCIUTEIBHOU
€MKOCTbIO, OJHAaKO YacTO OrpaHWYEeHbl KaHOHMYECKMMH (opmamu Ted,
CTallMOHAPHBIMU MapameTpamu Moaeneil. Kpome toro, onpenenenue Gpu3nueckux
napameTpoB Ipollecca TEIIO0OMEHa 3a4acTylo TpeOyeT 3HAUMTEIbHBIX 3arpar.
Uucnennole MeTOAbl (METOJ KOHEYHBIX DJEMEHTOB M €My IMOJOOHBIE),
00€eCIeunBalOT BBICOKYIO BBIUHUCIUTEIBHYI0 TOYHOCTh, YYET HPOU3BOJIBHOMN
T€OMETPUU M HEJTMHEHHBIX 3aBUCHUMOCTEN MapaMeTpoOB OT TEMIEPATYpPbl, OJHAKO
00J1aJa0T CYIIECTBEHHOW BBIYMCIUTEIBHON PECYPCOEMKOCTBIO M, TaK K€ KakK U
aHAJUTUYECKUE METOJbl, Oecrnojie3Hbl 0€3 TOYHBIX 3HAYCHUW (PU3NUECKUX
napameTpoB Ipoliecca TermIoo0MeHa. ABTOPBI UCCIEAYIOT BO3MOKHOCTH HOBOTO
MOAXO0/1a, OMMPAIOIIETOCA Ha YUCIEHHO-aHAJTUTUYECKOE MOAEINPOBAHUE MPOLECCa
tersiooomMeHa. [loaxoa OCHOBBIBaeTCS Ha CO3JaHUM MOJIENH, YUUTHIBAIOIIEH
pacmpeleneHHbI  XapakTep Ipoliecca TPaHCIOPTUPOBKM rasa, HO C
OTpaHUYEHHbIM  HA0OPOM  HACTPOEYHBIX MMAPAMETPOB U  NOCIEayroUIeil
uaeHTUPUKaIMed uX Mo pe3yjabTaTaM HCTOPUYECKUX JAHHBIX JKCIUTyaTaluu
MarucTpajJbHOTO Ta30MpoBOAa. B OCHOBY aHaIUTHUYECKON MOJEIN TEIUIOBBIX
IPOLIECCOB HA JTMHEHHOM Y4YacTKe ra3olpoBO/ia MOJOXKEHO YPaBHEHUE TEIJIOBOTO
OanaHca JJi JBUXKYIIETOCS MOTOKA, YIYUTHIBAIOIIEE N3MEHEHNE CKOPOCTH TIOTOKA:
((LHGYGHOG)Txtxtxxtvttxt=fg—0000+000,0<x=<x1,t>
0, ¢ COOTBETCTBYIOIIMMM Ha4YaJIbHBIMH YCIOBUSIMU M (PYHKIMEH W3MEHEHUS
TEeMIEepaTypbl MOTOKa Ha BXoje. 3xech O(X,t) — TemmnepaTypa ra3a B TOYKE X B
MoMeHT BpeMeHH t; Tg (x,t) — Temneparypa rpyHra; v(t) — CKOpocTh IOTOKA Ias3a B
ra3onpoBojie, 3aBUCAIIas OT BpeMeHH; [ — o0O00OIEeHHbIH KO3(PPUIUEHT
TEIJI000MEHAa MEXIy TPYHTOM M TOTOKOM Ta3a, YYUTHIBAIOUIUN TE€OMETPUIO
MOBEPXHOCTH B3aUMOJEHUCTBUS; X| — JJIMHA JIMHEHMHOTO y4YacTKa ra3omnpoBO/Ia.
TeMmneparypa rpyHTa B KaKJI0i TOYKE X — 3TO HEKOTOPOE YCPEIHEHHOE 3HAYEHHUE
TEMIEPATYphl, ONPEICAIONIee BEIUYMHY TEIUIOOTAAYM Ta30BOr0  IMOTOKA.
Hcrnonp3oBanne TakoW MOJACNU MPEAToaraeT MOCTOSHCTBO (U3UYECKUX CBOMCTB
raza M IpyHTa, OCTOSHCTBO CKOPOCTH IMOTOKA IO BCEMY CEYEHHIO ra30IpoBO/Ia,
OJIMHAKOBYIO TEMIIEpATypy Ta3a B KaxJOW TOUKe ceueHus: razomnpoBojaa. CTeHka
TpyOONpoOBOJa MPUHUMAETCA TEIUIOTEXHUYECKH TOHKMM TEJIOM U  HE
VUYUTBHIBAETCS TMpPU CO3JaHUM MOJenu. TemmnepaTypa TpyHTa, BIHMSIONIAas Ha
BEJIMYMHY TEIUIOOTJAa4yd Ta30BOr0 MOTOKA, 3aBUCUT, B CBOIO OYEpEdb, OT
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TEMIIEpaTypbl Ta3a W TEMIIEpaTypbl HApPY>KHOTO BO3AyXa. JTa 3aBUCHUMOCTh
o0nazaeT HEKOTOPOH HMHEPUUOHHOCTHIO. OYEBUIHO, HANPHUMEP, UYTO CYTOUYHBIE
KoJIeOaHusl TeMIepaTypbl BO3JyXa MPAKTUYSCKH HE MPHUBOIAT K 3aMETHOMY
U3MCHEHHUIO TeMIepaTypbl TpyHTa. 10 €cThb TpPYHT BBICTYyaeT B POJH
neMidupyromiero 38eHa. MaMmepenre Temneparypsl BO3ayXa U ra3a IpoOUCXOo T B
HECKOJBKHMX TOYKaX: Ha BXOJE W Ha BBIXOJIE JIMHEHHOTO y9acTKa ra3onpoBoja. J{ms
pacdeTra TeMIEepaTyphl ra3a Ha BBIXOJ€ JTUHEHHOTO ydacTKa HEOOXOJMMO 3HATh
TEMIIEPATypHOE pachpe/elieHue TpyHTa MO Bced AJMHE. DTO paclpeesieHne
nmpejiaraeTcs OIEHWBAaTh IO TeMIepaType TpyHTa Ha BXOAC U BBHIXOJE.
CTpykTypHas cxema MOJENU JIMHEWHOI0 y4acTKa Ta30MpoBOja MPEICTaBlIeHa Ha
puc. 1. Pacuer Temmneparypsl ra3a Ha BbIXOJE JIMHEWHOIO ydacTKa ra3onpoBOjia
MIPOU3BOJMUTCS B COOTBETCTBUH C aHAIMTHYECKOW MOJCIBIO, B KAU€CTBE BXOIHBIX
apaMeTpoOB BBICTYMAIOT CKOPOCTh MOTOKA Ta3a v(t), Temmeparypa ra3za Ha BXOJIe
nuHeliHoro ydyactka ®0 (t) u TemmepaTypHoe pacmpeneiieHue rpyHta Tg (X.t).
TemmepaTypHoe pacmpefeneHde TpyHTa 1O JUIMHE JIMHEWHOTO —Yyd4acTKa
ra3onpoBojia Mpeajaraercsi BbIpakaTh yepe3 TeMIlepaTypy B Hadaje U B KOHIIC
ydacTka. PacdeT temmeparypbl TpyHTa Ha BXOJI€ M BBIXOJIE JIMHEMHOIO y4acTKa
ra3onpoBojia OCYIIECTBIISIETCS 1O OJIMHAKOBOMY QJITOPUTMY, YUYUTHIBAIOIIEMY
TEMIEpaTypy HAPY>KHOTO BO3/AyXa W Tra3a B TOUKE pacyera. TemmepaTypa rasa Ha
BBIXOJIE U3MeEpsieTcs N0 TMpuHUMNY oOpaTtHoW cBs3u (puc. 1). bnaromaps
UTEPAllMOHHOMY TpOIlecCy TiepecueTa TemIepaTyp Ta3a M TpyHTa MOJEThb
CBOAWTCS K HEKOTOPHIM YCTAaHOBUBIIUMCS 3HAYEHUSM, COOTBETCTBYIOIINM

p€ajIbHOM CUTYAIUH.
v(t)

e,

T (1) Pacyer (1)
Pacuer " TeMnepaTypsl ¢

] TeMneparypel rasa

1 o) rpymra = Ha suixoge N1Y(

Hasxope NIY[ Pacuer

-

TeMNEepPaTypHoro >
pacnpegeneumn
Pacver rpywra
TEMNEPATYPbLI =

1-“) = rpywra o T (x,1)
7 | na suixoae NYI \ :
I ()

4

Puc 1. Cmpyxmypnas cxema mooenu TuHeliH020 yuacmKka ea3onpoood.

B kadecTBe MCXOMHBIX JAHHBIX JJISI MOJCIUPOBAHUS BBICTYMAIOT TrpaduKu
U3MEHEHHSI TeMIIepaTypbl HAPYKHOTO BO3[yXa Ha BXOJAE W BBIXOJE JHMHEHHOTO
yuacTka razonposoja — Ta0 (t), Tal (t), a Takxke TemnepaTypbl U CKOPOCTH MOTOKA
raza Ha BxojJi¢ JIMHEeWHoro ydactka — O0(t), v(t). I'paduku nomkHBI comepx aTh
3HAYEHHUA MMapaMEeTPOB 32 HECKOJIbKO CYTOK JI0 MOMEHTA, B KOTOPBIM MPOU3BOIUTCS

pacycerT. Torz:a, 3a/1aBasiChb IIPOTrHO3HBIMHU ()KeJ'IaGMBIMI/I) SHAYCHUAMU MMapaMCTPOB B
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Onmkaiiiem OyayIieM, MOKHO IMOJIyYUTh MPOTHO3 U3MEHEHUS! TeMIIepaTyphl ra3a
Ha BBIXOJI€ JIMHEHHOr0 y4acTKa ra3onpoBoja. YHcCIeHHO-aHATMTUYECKAsT MOJECIb
TEMIIepaTypbl Ta3a MOXET ObITh pealiu30BaHa B TMAKETe KOMIIBIOTEPHOTO
MOJICIMPOBAHUSl TMHaMHuecKux cucteMm, Hampumep B MATLAB/Simulink. [{ns
OLICHKH OJM30CTH MOJENTH K pEaJIbHOMY OOBEKTY HCHOJB30BAJICSI HHTErpal
MOJYJISl paccoriiacoBaHus BbIxoga o0bekTa ®1 * (t) m mogemm O1 (t). I'paduxu
WU3MEHEHUS MapaMeTpOB MpeCTaBIeHbl Ha pUc. 2—4. OTHOCUTEIBHOE U3MEHEHUE
CKOpOCTH TOTOKa (puc. 3) pacCUMTHIBAJIOCh KaK OTHOIIEHHWE Pa3HOCTHU
MTHOBEHHOM U CpelIHEeM ckopocTel k cpeaneit. Ha puc. 4 npeacrasiensl rpaduku
U3MEHEHHUs] TeMIepaTypbl Ta3a Ha BXOJE M BbBIXOJIE€ JIMHEHMHOrOo ydYacTka
ra3onpoBojia, a TaKXke pe3ynbTaT TapaMeTpUuecKod  HIACHTUPHUKALUU
pa3paboTaHHON MOJIEIH.

T

40 T T T T T T
j TBO3AYXa Ha BbixOAe
NHERHOro y4acTKa

rasonposopga

301

20+

Teospyxa Ha sxope

20+ NUHENHOro yvacrxka o
rasonposoja

_30 . I A A, 1 4. s
0 50 100 150 200 250 L, cyr 350

Puc 2. I'o0osoe usmenenue memnepamypol HAPYHCHO20 8030YXa HA 6X00e€ U
8bIX00€ UHELH020 YUACMKA 2A30NP0800a

i 1

I 4 !
0 50 100 150 200 250 £ eyT 350

Puc 3. Omunocumenvnoe uzmenenue CKopocmu nomoka casa
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IMPUMEHEHUE CBEPTOYHOM HEMPOHHOM CETH
JJISI KIACCU®UKAIIMU Y3BEKCKOI'O TEKCTA

Pa6oumoB Unéc MexpuaanHOBUY, JOKTOPAHT;
KoousaoB Camu CanueBu4, 10UEHT, KAHAUAAT TEXHUYECKUX HAYK.
CamapkaHICKHd TOCYJaPCTBEHHbII YHUBEPCUTET

Aunomayus. B Oannoii  pabome  paccmampusairomcsi  80npocwvl
asmomamuyeckou KJZLZCCM(Z)MKGL;MM y36eKCKMx HOBOCMHbBIX MEKCMO6. Hpu
maccu(j)ukauuu NPUMEHAIOMCA  CBEPIMOYHbLE HelZPOHHble cemu u Mmooenu
BEKMOPHO2O npedcmaeﬂeﬁuﬂ CJl086.

Annomayusn. Mazkyp uwioa y36ex AHSUTUK MAMHIAPUHU ABMOMAMUK
macHugraw macananapu myxokama Kuiunaou. Tacnugraw yuyn ypama Heupou
mapmozu 8a Cy3iapHu MaKCUMIAH2aH UphoOaranuuu Mooeau KyilaHuIadou.

Abstract. In this paper, the Uzbek news texts automatic classification is
discussed. Convolutional neural networks and word embedding models are used
for classification.

B HacTtosiiee Bpemsi CTpEMHUTENBHO pacTeT 00BEM TEKCTOB, MyOIUKYEMBIX
OpraHu3alysaMH, COTpyIHUKaMHu, uccieaoaresmu B CMI, HOBOCTHBIX caWTax,
0Jiorax U 3NEKTPOHHBIX OMOIMoTekax. i morucka HeoOXoAUMON HH(pOpMaLUKU U3
TaKMX HECTPYKTYPUPOBAHHBIX TEKCTOB TpPeOyeTCsl MHOTO BPEMEHH U YCHIIWU.
[ToaToMy aBTOMaTHuecKasi Kjaccudukaiusi TeKCTOB (KaTeropusaius TeKCTOB) IO
MpeONpEeIeICHHBIM KlaccaM HMMEET OOJIbIIIOe 3HaueHHe B 00JacTh o0OpabOTKH,
noucka W aHanu3a AaHHbIX. CyIIecTBYeT HECKOJIBKO THIIOB KiacCU(pUKAIIU
TEKCTa, KaXIbIH M3 KOTOPHIX paboTaeT ¢ pa3IuYHbIMH JOKYMEHTAaMU U
kareropusimi. K HUM OTHOCATCA Kareropuzauuss TeM, KiaccU(UKaIMs
NpEeUIOKEHUM, aHalIu3 HAMOIMN, KilacCU(UKAUsl MHEHUM U CUCTEMBI
oOHapyxeHust crama. Knaccudukaius TEKCTOB C HEOOJBIIMM KOJIMYECTBOM
CUMBOJIOB (OOHapyXeHue crama, KiacCu(UKaius 3arojiloBKOB HOBOCTEH U
KOMMEHTAapUeB) MOKa3bIBAET pPa3HOOOpaszue IO CPABHEHMIO C KJIacCH(pHUKaIuei
TEKCTOBBIX IOKYMEHTOB C OOJIBIIMM KOJIMYECTBOM CHMBOJIOB. DTO CBS3aHO C TEM,
9TO pa3paboTKa CHUCTEMBbI KiIacCU(UKAIUU [JI1 TEKCTOBBIX JOKYMEHTOB C
OOJBIIMM KOJIMYECTBOM CHMBOJIOB 0oJiee CI0KHA, TpeOyeT MHOIO0 BPEMEHH H
pecypcoB sl 3aBEPIICHMS] BBIYMCIUTENBHOTO Tmporecca. C OJHOM CTOPOHBI,
MHOT'O CHUMBOJIbHBIH TEKCT COCTOMT M3 Maparpad)oB, MpeIioKeHUi, ab3areB u
OObIYHO ThICSuM cioB. C JApyrodl CTOpOHBI, TakOM TEKCT HMEET OOJIbIION
CIIOBapHbIM 3amac, OoJpllle IIymMa, UW3JIUIIHEW UWHGOpPMaUUU U JpyrUe
ocobeHHoCcTH. BCE 3T0 oTNMUaeT ero oT TeKcTa C HU3KUM KOJUYECTBOM CHMBOJIOB.
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OpHoli u3 3a7a4 KiIacCU(PUKAIIMU TEKCTOB C OOJBIIUM KOJIWYECTBOM CHMBOJIOB
SIBJIIETCS KIacCU(UKAIMSI HOBOCTHBIX TEKCTOB.

Ha nanHoMm sTame uccienoBaTelid UCHOJB3YIOT JBa OCHOBHBIX IMOAXOAA K
KJaccu(uKanuyM TEKCTa: TPAJWLUMOHHOE MAIIMHHOE OO0ydYeHHe U  TOJXOJ
rryookoro o0ydeHus. OmHMM U3 TPATUIIMOHHBIX AJTOPUTMOB MAIIMHHOTO
oOydYeHHs SBJISCTCS METOJT OITOPHBIX BekTopoB (Support Vector Machine - SVM),
KOTOPBI B MHOTHX CIIy49asX UMEET TO MPEUMYIIECTBO, YTO OH A((HEKTUBEH H
crabmwieHn. ['mybokoe oOydeHue - 3TO HOBas 00JACTh MAIIMHHOTO OOY4YEHUS,
pacuIMpeHHasi, MUCKYCCTBEHHBIMU HEHUPOHHBIMU CETSMU U PENpe3eHTATUBHBIM
(0Opa3noBbIM, HATISIIHBIM) oOydeHueM. Heo0xoaumMo OTMETUTh, YTO B HACTOSIIICE
BpEMsl apXUTEKTYpPHBIE MOJEIU OJIHOTO M3 TMOJXOJI0B TIyOOKOro OOy4eHHsS —
ceéprounori Heriponnoit cetu (Convolution Neural Network - CNN) mocturimm
3aMedYaTeNbHbIX ~ pe3yJbTaTOB B  00pabOTKE ECTECTBEHHOTO  s3bIKA U
KJacCu(UKaMM TEKCTa. YUHUTBIBasE 3TH W JpYrue OCOOEHHOCTH TIIIyOOKOIroO
oOydyeHuss Mbl B Hamed padbore OyneM paccMaTpuBaTh AaBTOMATHYECKYIO
Kiaccudukanuysa crated y30€KCKMX HOBOCTHBIX TEKCTOB Ha 0a3e MCIOJIb30BaHUS
CNN u pacnipeneneHHOT0 IpeICTaBICHUs CIOB.

UccnenoBanuii mo kiaccuUKAMU TEKCTOB Y30€KCKOro s3bIKa HE Tak
MHoro. IlpobGiema kimaccudukay HOBOCTHBIX CTaTell Ha Y30E€KCKOM S3BbIKE
u3zydeHa B padore[ 1], B KOTOpoi aBTOPBI NPEACTaBUIN COOPHUK(HAOOP) HOBOCTEM,
conepxamuii 13224 nHoBocTHBIE cTaThu U3 10 kimaccoB. [ns pemieHus 3amayu
KIacCU(pUKAMKU HaJ 5TUM HaO0OpOM OBUTM HWCIOJB30BaHBl anropuTMbl SVM,
«lepeBo pemennity, «CrnyuyaliHblid Jiec», «Jlorucrtuueckass perpeccus» U
«HawuBHbril OaiiecoBckuil kiaccudukarop». [Ins BwimeneHuss MHGOPMATUBHBIN
MPU3HAKOB MPUMEHEHBI N-gramm MoJeNlrd CTENeHH CHMBOJIOB U CIIOB, a TakKKe
anroputm TF-IDF.

Tenepr MBI omwWIIeM BBIMOJHEHHYIO Hamu paboTy. OHa cCBs3aHa C
OTIMCAaHUEM JTArlOB BBIMOJHEHUS KJIacCH(PHUKAINN y30€KCKUX HOBOCTHBIX TEKCTOB
C TIOMOIIBIO PACHpPENICTICHHOTO TPEACTaBICHHUS CIOB M METOAa TIIyOOKOTO
obydenuss CNN. Hamr anroputm kinaccudukamu COCTOUT U3 ABYX dacTeil. [lepBast
— 9TO MpeJBapuTeNbHas (MepBUYHAs) 00pabOTKa TEKCTOB Y30€KCKUX HOBOCTHBIX
cTaTeil. DTO BBIMIOJIHACTCS IJIs yMEHbIeHus myma (noise reduction). Bropas - ato
aTan Kiaccu(ukaiuy, KOTOPBIA BKIIIOYAET B ceOsl BbIACICHUE HH(POPMATHUBHBIX
MPU3HAKOB U BBIMOJHEHHUE Kiaccudukaruu. [IpeasapurensHas oOpaboTka TeKcTa
BaKHA TIPH KJIACCH(UKAIMK MHOTO CHMBOJIBHBIX TEKCTOBBIX JIOKYMCHTOB,
HalpuMep, TaKuX KakK Yy30€KCKMX HOBOCTHBIX crareil. IlpenBapurenbHas
oOpaboTka mpoBOAWIACh, Ha 0a3e BBITIOJHEHUS CIEIYIONUX JTanoB (pabor):
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yIalleHue BCEX CIEICMMBOJIOB; yAaJIeHHE BCeX IU(P; MepeBOj] BCEX MPOMUCHBIX
OYKB Ha CTpPOYHBIC U yJIaJIEHUE BCEX CTOI-CJIOB.

[locne  mnpenBapuTenbHOM  00paOOTKM  TEKCTa HaM  HEOOXOAMMO
npeo0pa3oBaTh TEKCT B JBYMEPHYIO YHCIIOBYIO MATPUILY, MPEK/E YEM HAMPABIATh
ero B mojgienib CNN. IIpu 3ToM MBI HCTIONB30BAIM pACHPEIEICHHOE MPEACTABICHUE
CJIOB, YTO SIBJIAETCSI OJHUM M3 CaMbIX MNOMYJSPHBIX CIIOCOOOB MPEIACTABIICHUS
NOoKyMeHTOB. OHO CIMOCOOHO OTpa)kaTh CEMAHTHUYECKHE M CHHTAKCHYECKHE
CXOJACTBA (I0100ME) U OTHOLIEHUSI MEXAY CIOBAMHU C YYETOM PACIIOJIOKEHUS CIIOB
B TekcTe. CamMbiMU MOMYJISIPHBIMU MOJICISIMU PACIPEICIICHHOTO MPECTaBICHUS
cioB sBisgercs fastText, GloVe u Word2Vec. B namieii paboTe Mbl HCIIOJIB30BaJIH
JIBa OOINENOCTYNHBIA y30eKCckMX BekTopa cimoB fastText[2,3], a Taxke
npeUIoKeHHBIe HamMu J1Be Mojeian Bektopa ciioB Word2Vec. I[IpeoGpa3oBanue
TEKCTa HOBOCTEW B IBYMEPHYIO LIM(PPOBYIO MaTpUIly BbINojHsAETCA 3a 4 3Tana. Ha
NIEPBOM 3Tare TEKCT IMpeodpa3yeTcsl B MOCIEI0BATEILHOCTh CJIOB. BTOpoii 3tarm -
ATO 3allOJIHEHUE HYJISIMU JOKYMEHTOB, B KOTOPBIX KOJHUYECTBO CJIOB MEHBIIIE
ONPENICICHHOT0 YHUCla. JTO TAPaHTUPYET, YTO BEKTOP CJIOB, COOTBETCTBYIOIIMIL
BCEM TEKCTaM, U UMEET OJMHAKOBBIN pasmep. Ha TpeTheM 3Tare mpeaBapuTesbHO
MOJATOTOBJICHHAST BEKTOpHAs MOJENIb CJIOB HCIIOJB3YeTCs ISl MpeoOpa3oBaHUs
MOCJIEIOBATEIBHOCTH CJIOB B IOCJIENOBATENbHOCTh LEJIBIX YHCEN, TAE KaXI0e
CIIOBO HMEET YHUKaJIbHbIH Homep. Ha uerBeproM »sTame KaxKgoe CIIOBO
MOCJIEIOBATEIBHOCTH CJIOB 3aMEHSIETCSI COOTBETCTBYIOLUIUM BEKTOPOM CJIOB U
co3maércss Matpuia BHenpeHus (embedding matrix). DTo marpuiia BHEApPEHUS
BKJIFOYAETCs B KauecTBE BHyTpeHHEH ciiost B Mmojenb CNN.

Mp1 pazpaboTtanu Takxke CBEPTOUYHYIO HEMPOHHYIO CETh JUIsl KATErOpU3aluu
HOBOCTEH Ha y30ekckoM si3bike. Jta mojenb CNN coCTOMT U3 CJI0si BHEIPEHUS,
CBEPTOYHOTO CJIOS, COCTOAIIETO W3 MHOTOTPAHHBIX (PHIIBTPOB, CBS3YIOIIETO CIIOS,
CBSA3YIOILETO CJIOA U MOJHOCTHIO CBA3AHHOTO Ci0sA. B KauecTBe BXOAHOro KaHaja
ObLIM UCIOJIb30BaHbl 3apaHee NOATOTOBJIEHHbIE (pa3bl. CBEPTOUYHBIA CIIOM
NPUMEHJIACS Il pa3/IeJIeHUs  pa3IMYHbIX  KapT  CBOUCTB(GyHKIMI) C
UCIIOJIb30BaHUEM 5 TUMOB (PUIBTPOB  pa3HOTO pasmepa. [mobanbHBIN
MaKCUMAaJIbHBINA MYJT ¥ TII00ATBHBIN CPEIHUN MyJT MPUMEHSIOTCS K KOKIO0W KapTe
byHKIMA, a 3aTeM OOBEAMHSIOTCS B BekTop (GyHKIMii(cBolicTB). [lomHOCTHIO
CBSI3aHHBIM CIIOM HMCIOJB3YyeTCS sl KiacCU(PUKAIMM HOBOCTEH MO OJHOMY W3
HECKOJBKMX KJIaccoB. Mbl ucnosib3oBain aktuBaiuio Relu, oTOpackiBanue u
CUTMOBHJIHYIO aKTHUBALIMIO B TIOJTHOCTBIO CBSI3aHHOM CJIOE.

UrtoOs1 onieHUTH pazpadotannyio mojenb CNN, Mbl IpeBeIU 3KCIEPUMEHT
Ha Habope naHHBIX oHNaWH-HOBOCcTel Jlapé[1]. Habop manHux Omn ciydailHUM
obpazom pacnpeneneH it 80% oOyuennss u 20% TtectupoBanus. B sTtom
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HKCIEPUMEHTE HCIOJIb30BAIM YETHIPE MOJETH PACHpPEEICHHOTO MPEACTaBICHUS
cioB. Ot monenu pacnpeneneHus ciop UzbekFastText1[3], UzbekFastText2[2],
Uzbek Word2Vec Skip-Gram[4] u Uzbek Word2Vec CBOW[4]. Co3panu Takue
y30ekckue Bektopa cioB Word2Vec Skip-Gram u CBOW, ucnoinb3yst Kopiyc u3
45 MUIIMOHOB CJIOB, COOpPaHHBIX C HOBOCTHBIX calTOB daryo.uz u kun.uz,
anroputMbl Word2Vec Skip-Gram 1 GBOW 0Oubmmotexkun Gensim. J[st kaxmoro
BEKTOpa CIIOB OBLI TPOBEAEH OTICIBbHBIA SKCIEPUMEHT M BO BCEX CIIydasx
nojjep>kuBaiuch eauHooodpasue mnapamerpoB CNN.  Hcnons3ys CNN wu
UzbekFastTextl, UzbekFastText2, y3oekckuit Word2Vec Skip-Gram u y30eKkcKuii
Word2Vec CBOW pe3ynbraThl OWIM TOJIYYCHBI ¢ TOYHOCTBIO 85.33%, 85.97%,
87.10% n 84.73% COOTBETCTBEHHO.

Takum o00pa3zom, B 3Toil paboTe Ha ocHOBe wucrnoiab3oBaHuss CNN u
pacpeeIeHHOTO TPEACTABICHUSI CIOB Mbl OLCHWIM MOAXOJBI K MpoOieme
KaTeropus3anuu y30€KCKMX HOBOCTHUX TeKCTOB. Paspabortanu mozens ams CNN,
KAaTeropu3aluyd HOBOCTEM Ha Y30€KCKOM S3bIKE M OLEHUIU 3(P(HEKTUBHOCTH
KJaccu(uKanmy TEKCTa HSTOM MOJETU C MCIOJb30BaHUEM PACTIPEIEICHHBIX
BeIp@KEeHUH deThIpéX pasHbix cinoB. Uzbek Word2Vec ¢ Skip-Gram u Uzbek
Word2Vec CBOW mnony4uiay HOBbIE MOJCIH PACHPOCTPAHCHHOTO CJIOBECHOTO
BeIpakeHHs.  CpaBHWIM HMX C Y30CKCKHMH TEKCTOBBIMH COOOIICHHUSIMH |
y30€KCKUMH TEKCTaMH Il ONPEIEICHUS KaTeropuii y30€KCKHMX HOBOCTEH.
Haunyumass touHocts, TO ecTh 87,10%, Oblia mojydyeHa NpH KaTeropusaluu
TEKCTOB C HCHOJIb30BAHUEM HOBOM Mojenu pacnpenenenus cimoB CNN u
y30ekckoro Word2Vec Skip-Gram, 4Yro BBIIIE TOYHOCTH, IIPEACTABICHBIX B
MPEABIAYIIUX UCCICOBAHUSX.
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YUCJTEHHOE HCCJIETOBAHUE ITPOHNECC ®UIbTPALIUN I'A3A B
IHOPUCTOMU CPEAE IIPU UBMEHEHHUE I'A30/IUHAMHNYECKHUX
ITAPAMETPOB

H.Pasmanog?, JI.Bapaamosa?, Y.Opug:xkanona®
'Hayuno-uHHOBAIMOHHDLIN HEHTP HHPOPMANMOHHO-KOMMYHHKAMOHHBIX
TexHnosoruii npu TYUT, 3aB. jgab., 1.T.H., npodeccop
’HanuoHAJbHBIA yHHBEPCHTET Y30eKHCTaHA, 1.T.H., H.0. Ipodeccop
STalIKeHTCKHl roCy1apCTBEHHbII arpapHblii yHHBEPCUTET, K.3.H, JOLEHT

Aunomauusn. /{na 4ucienHo20 ucciedo08anus u onpeoeieHue OMKIUK OCHOBHbIX
2A300UHAMUYECKUX NAPAMEmPO8 HA npoyecc Quibmpayus easa 6 HeoOHOPOOHOU
nopucmou cpeoe  pazpabomana MamemMamuieckas Mooelb ONUCLLIBAIOWUL
VpasHeHue 8 YaACMHbLIX NPOU3IBOOHBIX C KPAeBbIMU, GHYMPEHHUMU U HAYATbHLIMU
Yeaoeusamu U YUCTEHHBIU aleoOpumm U HPOSPAMMHOE CPeoCcmeo C UYelblo
NpoBedeHUs BLIYUCIUMENTLHO20 dKCnepumenma Ha IBM.

Knioueswvie cnosa. Mamemamuueckas mooens, ouggepenyuanivrhoe ypasHenue,
Gdunempayus 2asa, nopucmas cpeoa, SbIYUCTUMENbHBIU IKCHEPUMEHM, 2Alepes]
CKBAIICUH.

Beenenne. [[ns1 yckopeHus pa3paOOTKu He(TErazoBbIX MECTOPOXKICHHUIM,
NOBBIIIEHUS WX  TEXHUKO-3KOHOMHUYECKHUX  TIOKazarejed, MaKCHUMalbHOTO
U3BJICUEHUE MPOAYKTOB U3 CTapbIX HePTEra3oBbIX 3ajexei, Heo0X0IuMOo
MPOU3BECTU KOMIUIEKCHBIE MCCIEIOBAHUSI C TOMOUIBIO JIETKO PEean3yeMbIX
MaTEeMaTUYECKUX UHCTPYMEHTOB.

OmuH u3 5(Q(QEeKTUBHBIX MaTeMaTHYECKUX amnmnapaToB, BOCIOJb3YIOCh
KOTOPBIX MOKHO IPOTHO3MPOBATh W YIPABJIATh JAHHBIM IIPOLIECCOM SIBIISIETCS
MaTeMaThyeckass  MOJENb,  YHCIEHHBII  alrOpuT™M WU IPOrpPaMMHO-
WHCTPYMEHTAJIBHBI  KOMIUIEKC Ui pealv3alud  3aJadya W [POBEIACHUS
BBIYMCIIUTEIIHOTO 3KcnepuMeHTa Ha OBM, ¢ pa3nuyHbIMM  BXOJHBIMHU
TEXHOJOTMUECKUMHU MapaMeTpaMu 00bEeKTa UCCIIeI0BaHUsI.

HeoOxoaumMo OTMETHUTh, 4YTO BOIPOCH aHanu3a (YHKIUOHUPOBAHUS U
UCCJIEIOBAHUSI  CJIIOKHBIX HE(PTH M Ta30AMHAMUYECKHUX CHCTEM, K KOTOPBIM
OTHOCSATCS MECTOPOXKJICHHUS YTJIEBOJAOPOOB U YIIPABICHUS UMH HAXOJATCA B MOJIE
3pEHHs CHEUUAINCTOB KAaK MO MEXAHMKE CIUIOMIHBIX CpeA, TaK M IO TEOPHUH
ONTUMAJIBHOTO YIPABJEHUS BBIIIE YKA3aHHBIMHU IMPOILIECCAMH, KOTOPbIE HWMEIOT
OOJIBIIIOE HAYYHOE U IPAKTUYECKOE 3HAYCHUE.

Kak cnexyer U3 aHanu3a HCTOYHMKOB CBSI3aHHBIE C MPOLIECC MACCONEepeHoca
B TIOPUCTBIX CpElax OHU XapaKTEpU3YIOTCS 3HAYHUTEIbHBIM KOJIWYECTBOM
B3aMMOCBS3aHHBIX MEXIy COOOW THAPOJMHAMUYECKUX, TEXHOJIOTHUYECKUX U
HKOHOMUYECKUX MapaMeTPOB, U3MEHSIOIIMXCS B MPOLIeCcce IKCIUTyaTalul HepTH U
ra3oBbIX CHUCTEMBI.

173



[IpobiemMaMy MaTeMaTUYECKOTO MOJAEIMPOBAHUSA Tpolece (pumpTpanus
KHUJKOCTU U ra3a B MOPBITHIX CPElax PacCMOTPEHBI B MHOTMX padOT aBTOPOB U
UMH TIOJly4€HBl BECOMBIE M CYLIECTBEHHBIE pE3YyJbTaTbl TEOPETHYECKOIO U
IIPUKJIAJHOIO XapaKTepa.

HccnenoBanuss  ¢QuibTpaliii  MHOTO()a3sHbIX  MHOTOKOMITIOHEHTHBIX
XKUJKOCTEN B NOPHUCTBIX CpeNax IMPOBOAATCS BEAYIIMMH MHUPOBBIMH Hay4YHBIMH
LEHTPaMU U BBICHIMMH 00pa30BaTEIbHBIMU YUPEKICHUSIMHU.

[Ipy MaremMaTH4eCKOM MOJEIHPOBAHUM IIPOLIECC MACCOIEPEHOCa B
MOPUCTBIX CpEelax aBTOpaMH B OCHOBHOM HCIOJB30BaJNCh OOIIUE 3aKOHBI
MEXaHHKM JKAJIKOCTM M Tra3a KOTOpPbIE CBONATCA K CHCTEMaM JIMHEWHBIX U
HENMHEHWHBIX u(ddepeHnalbHbIX YpaBHEHHH B YAaCTHBIX MPOU3BOAHBIX C
COOTBETCTBYIOIIIMMU HAYaJbHbIMH, TPAHUYHBIMH M BHYTPEHHUMH YCIOBHSIMU,
XapaKTEPU3YIOIIUMU IEPEMEHHOE COCTOSIHUE CUCTEMbI 00bEKTa HUCCIIEIOBAHHUS.

AHanmu3upysi TOJYYEHHBIX pE3yJIbTaTOB CBS3aHHBIE MaTEMaTUYECKOIO
MOJEIUPOBAHUA IO JAHHOM TEMAaTUKE, B CTaTb€ IMPOBOJUTCS KOMIUIEKCHOE
VCCIICOBAHUE CBSA3aHHBIE C H3MEHEHHME TUAPOAMHAMHUYECKUX IlapaMeTpoOB
IIpOLIECCa, TI€ OHU 3aBUCTHU OT M3MEHEHHMs JABJICHUA ra3a B IIOPUCTOMN cpene Npu
HKCIUTYaTallMy I'a30BbIX MECTOPOKICHUU.

IMocranoBka 3agava. Ilpomecc HecTauMoHapHOW (uiIbTpanus raza B
IIOPUCTOM Cpele IpU U3MEHEHHE Ta30JMHAMUYECKUX I1apaMeTpOB, BBEIs

0e3pa3MepHbIe TTEPEMEHHbBIC, MaTeMaTHYEeCKasi MOJEIb UMEET CIeayoui BUI [1-
2]

0 oP? 0 oP? 0
&{K(x, y,P) - }+5{K(x, y,P) Py }:E[M(x, y,P)P] (1)
oP°
KOGy P)—==N(P(xy,t) =g (x y.0) 2)
K0y, PYEds =g, (0, 150 (3)
T on

rIe P(X, y,t)- JIaBJICHUS ra3a B ILIACTE; k(X, Y, P)- MPOHUIIAEMOCTh TLIACTA;
Z(P,T), u(P,T)- coorBercTBeHHO BS3KOCTH M CBEpX CXKHMMAaeMOCTH Ta3za; | -

TeMIeparypa rasa; M(X,Y,P) -mopucrocts mracra, I,- KOHTYp CKBaXWHbI; (] -

~ I:)ATTM
neOUT TPUBEIEHHBIM K HOpManbHbIM ycimoBusm; C=-—"— P, - armochepHoe
0

nasienue. 1, T,- COOTBETCTBEH- IUIACTOBAs U 3aJaHHas TeMreparypa, By, Ky, m;,

Ho ZO -COOTBCTCTBCHHO XapPAaKTCPHLIC 3HAUCHHUSA OABJICHUA (HaanMep Ha4YaJIbHOI'O

IJIaCTOBOr0), TMPOHUIIAEMOCTH, TMOPUCTOCTA IUIACTa, BSI3KOCTH M CBEPX
CXKUMAEMOCTH Ta3a (Hampumep s XapakTEepHOro 3HayeHus JaBiieHus). L-
XapakTepHas AJuHa (HanpuMep AuameTp o0sactu GuibTpanun).
B maremarnueckoil 1nocTaHOBKE 3ajada Uil yyeTa  M3MEHEHUE
m(P)

ra3oJMHaAaMHUYCCKUX IIapaMCTPOB Pa3JIOKHUM (l)YHKIII/II/I m

B pAd OKPCCTHOCTH
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HEKOTOPOTO 3HAYCHHS JABJICHHUS B KOHEUHOM UTOTE TMOJIYYHMM BMECTO ypaBHEHUS
(1) [3; 107-116c¢t.]:
m@+aP)oP? 0 |kl —,.. =70P*| & |kip, —._ =P
md+aP) P _ o =214 BP-P) | T b S [14 B(P-P) | (4)
z P ot oX|uz OX oy |uz oy
MeTtoanbl pemenusi 3agaun. Yucnennoe peuienue 3anava (1)-(4) momydeHo
MPUMEHEHUEM H3JI0KEHHON BBIYMCIUTEILHON cXembl B pabore [4; 93-115cT.].
bynem cumrtarth, 4TO BHEWIHSAA TpaHMUIA O00JIACTH (UILTPAIIMH MOXET OBITh
anmpOKCUMHUPOBaHA B CTYIIEHYAaTOM BHJAE Kak B pabote. Torma muckperHas
o0nacTb (QUIbTpallMM MOXET OBIT pPacCMOTpEHa KaK COBOKYITHOCTH Y3JIOB

ceMelicTBa MNpsAMBIX JIMHMA C,; j=1n,, mapamtensHelx ocu OX — mimm  Kak

COBOKYIIHOCTB Y3JIOB ceMelcTBa IIPpAMBIX JIMHUA C2i, i=1 n, ImapaJuICJIbHBIX OCH

oOy.

Oo0cyxaenue pesyabraroB. llepelinem Ttenepr K Ta30MHAMUYECKOMY
aHANMM3y BIUSHUS OTACIBHBIX MAapaMeTPOB, XapaKTEPHUIYIONINX (UIbTPAIMOHHBIC
CBOICTBA, KaK (YHKIIUU JAaBJICHUS, HA KAPTUHY (QUIBTPAIIMOHHOTO MIpoIiecca.

Jlangyum cpaBHUTENBHOE COIOCTABIECHUE PE3YNbTaTOB pacueToB Ha OBM
pelieHneM UCXOAHOro TudPepeHIIMaTIbHOTO YpaBHEHHS 0€3 YIPOIIEHUs, a TaKKe
C YKa3aHHBIM BBIIIE YIPOUIECHUSMHU, JJIS CIy4asi HeCTallMOHAPHOU (UIIbTpAllUU B
KBaJIpaTHOM 00JIaCTM K CHUCTEME S5 CKBOXUH CHUMMETPUYHO PACHOJIOKEHHBIX
OTHOCUTEJIBHO IIeHTpa oOsactu. PacyeTbl TPOBOIWINCH ISl CJIEIYIOIIUX
3HAUYCHUM MCXOIHBIX JAaHHBIX: HAYaJILHOE INUIACTOBOEC JIaBjieHue — 277 aTM.

Hamu Obutn anpoOrpoBaHbl pa3iuyHbIe CIyYau:

a) K=K(P), &, z,m -TIOCTOSIHHBIC; 0) 1= u(p), K, z, m -TIOCTOSIHHBIE;

B) z(p),k, 4, m -TOCTOSIHHBIC; T) m=m(p),K, 4, z ~-TIOCTOSIHHBIE.

BoiBojabl. [IpoBeneHHBIMU BBIYUCITUTEIBHBIM pacye€TaMU yCTAHOBIICHBI, YTO
ecu PUIIbTpAIMOHHBIC TApAMETPhl U CBOMCTBA ra3a pacCMOTPETh KaK GyHKIIUUA OT
JABJICHUS, TOT/Ia Tipoliecc GUIbTpalus ra3a B MOPUCTHIX cpeaax Oosiee ageKBaTHO
MO>XHO ONHCaTh MPOIECC B IEJIOM U OHA MPABWIBHO OTPa)KaeTe CyTh OOBEKTa
WCCJICIOBAHMSI TT0 CPABHCHHIO C JAPYTMMH YIPOIIEHUSIMU KOTOPBIE PACCMOTPEHBI
npu nposegeHue BO nHa OBM.

YcraHoBieHo, 4To KOAQPUIIMEHT TPOHUIIAEMOCTH HECYIIIECTBEHHO BIIUSET B
nporecce (UIBTpAIMM Tra3a B TOPUCTOH Cpelie M UM MOXKHO TIPAKTHYCCKH
npeHeOpedsb M OHA HE BIUSET HAa TOYHOCTH pacyeTa.

YuclIeHHBIM AKCIIEPUMEHTOM YCTaHOBJICHO, 9TO YIPOIICHUS
nudpepeHnanTbHOTO YpaBHEHUS OMKCHIBAIOIINK Tporece (UIbTpaIMy raza B
MOPUCTON Cpele MOTYyT MPUBECTH K YHUCICHHBIM pe3yJbTaTaM, HECKOJBKO
OTJIMYHBIM 10 CPABHEHUIO C PEIICHUEM MCXOJHOM 3aj1a4a.

AHanu3upys MPOBEACHHBIMHA YHCICHHBIMU Pacu€TaMH YCTaHOBJIEHBI, UTO KOT/A
(buUIBTpAIIMOHHBIE TIApAMETPhl M CBOWMCTBA Ta3a PAacCMOTPETh KakK (YHKIUUA OT
JABJIEHUS, TOTJA Tmporecc (GUIbTpamus Ta3a B TOPUCTHIX Cpefax  MOXKHO
aJICKBaTHO OMHUCATh MPOLECC B LIEJIOM U OHA MPABWIBHO OTpakaeTe CyTh 00bEKTa
UCCJIeIOBAHUS.
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[IpoBeneHHBIMU YHUCIEHHBIMH pPAacU€TaMH YCTAHOBJICHBI, YTO KOX(P(UIIUEHT
IPOHUIIAEMOCTH HECYLIECTBEHHO BIMSET B Ipolecce (uipTpauuu raza B
HOPUCTON Cpele U UM MOXKHO IMPAKTUYECKU MpeHeOpedb W OHA HE BIMSET Ha
TOYHOCTHU pacyeTa.

B BBIBOZIE MOYKHO CKa3aTh, YTO C MOMOILBIO pa3padOTaHHBIA MAaTEMaTUYECKHI
UHCTPYMEHT, MOKHO IpPOBOAUTh KOMIUJIEKCHOE HCCIIEJOBAaHHE  IPOLECC
(unbTpany raza B HOPUCTON cpeJie.
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XAPAKTEPUCTHUKHU UCITOJB30OBAHUA MUKPOOPI'AHU3MOB
JJII BUKOUH/INKATOPOB

T.A. Xy:KaKyJIOB - JJOLIEHT,
®.H.XoamymuHoB, Y.I'. XaMpoeB - MAarucTpaHThl.
Kagenpa UT, TYUT

Annomayusn. B 0anHoli cmambe paccMOmMpeHo peazupyroujue Ha usmeHeHue
OKpydfcaroweli cpeovbl OUOUHOUKAMOPBL, MUKPOOP2AHU3MbL CHOCOOHbL pa3pyuams
COCOUHEHUsT eCMeCmBeHH020 U aAHmMponoceHHozco npoucxoafcdeHud, gbwzbmpauuu
60001, OJI51 NOOCHEMA YUCTEHHOCIU MUKPOOP2AHUIMO8 (DUIbMP NPOKPAUUBAIOM,
neperociam Ha I’lpédM@WZHO@ CMeKJ0 6 Kanjiio UMMEPCUOHHO2O Maciaad U MUKDO
cKonupyrmom ¢ nepemeuernuem cemiamozco Mukpomempadad.

Knwuesvie cnoea: Muxkpoopeanuzmol, OUOUHOUKAMOPYLL, DuUIbMPAYUU
600bl, MUKDOOHO20 HUC]A.

Annotatsiya. Ushbu magolada atrof-muhit o'zgarishiga ta'sir giluvchi
bioindikatorlar, mikroorganizmlar tabily va antropogen kelib chigadigan
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birikmalarni yo'q qilishga qodir, suvni filtrlash, mikroorganizmlar sonini
hisoblash, filtr bo'yalgan, immersion moy va mikro tomchida shisha slaydga
o'tkazilishlari hagida ma’lumot keltirilgan.

Kalit so'zlar: Mikroorganizmlar, bioindikatorlar, suvni filtrlash, mikroblar
soni.

Abstract. This article discusses bioindicators that react to environmental
changes, microorganisms are capable of destroying compounds of natural and
anthropogenic origin, water filtration, to count the number of microorganisms, the
filter is stained, transferred to a glass slide in a drop of immersion oil and micro-
copied with the movement of a mesh micrometer.

Key words: Microorganisms, bioindicators, water filtration, microbial
count.

BBenenne. Mukpoopranusmel — HauOosiee OBICTPO peardpyromiie Ha
M3MEHEHHE OKpYXKalollei cpenbl OMOMHAMKATOPHI. X pa3BuUTHE W aKTHBHOCTH
HaxOJATCSA B TPSAMOM CBSI3M C COCTAaBOM OPraHUYECKHUX M HEOPraHUYECKUX
BEILIECTB B CpeJ/ie, TaK KaK MUKPOOPTaHU3MBI CIIOCOOHBI pa3pyliaTh COCIUMHCHUS
€CTECTBEHHOTO ¥ aHTPOIIOTEHHOTO TTPOUCXOKICHUH.

Heas ucciaenoBanmnsi. Ha 3ToM OCHOBaHBI MPUHIMIBI OMO HMHIMKALUUA C
WCITOJIb30BAaHUEM MHUKPOOpPraHU3MOB. HeoOXoauMo MMETh CBEIEHHUS O COCTaBe,
KOJIMYECTBE M (PYHKIIMOHAIIBHOM aKTUBHOCTH TOCIICTHUX.

MeTtoabl ucciaeaoBaHus. [Ipy npsMoM MHKPOKOIIMPOBAHHMH, HAIPHUMED,
BOJIbI,  KOJWUYECTBO  OOHApYy)KMBAGMbIX  MHKPOOPTaHU3MOB  OKa3bIBACTCS
HEOOJIBIITUM, TTOATOMY JIJISl U3y4EeHUSI MOP(POJIOTUUECKOTO PazHOOOpa3us U OIEHOK
uX OOIIEro Ynciia B eIMHUIE 00bEMa IPOBOAST KOHIIEHTPUPOBAHUE MTPOOHI.

IMosydyennbie pe3yabTathbl. |1 QrutbTpaniuy BOABI UCHIOIB3YIOT (PHITBTPHI
3alilla UM WHOM KOHCTpyKHuu ¢ pasmepom mop 0,35; 0,5; 0,23; 0,3; 0,4 mMrm.
O06BEM unpTpyeMoit BoAbI MOXeET ObITh OT 10 10 20 M1 B 3aBUCHMOCTH OT THIIA
BojoéMa. JIis moacuéra YuCIeHHOCTH MUKPOOPTaHU3MOB (DHIIBTP MPOKPAIIUBAIOT,
MEPEHOCAT Ha NIPEJAMETHOE CTEKJIO B KaIUIF0 MMMEPCHOHHOTO Maclia U MHKPO
CKOMUPYIOT C IEPEMEIICHUEM CeT4aToro Mukpomerpa. [IpocuntsiBaetcs 20 mosneit
3pEHHUS; B KQXKJIOM TOJIe 3peHUS JOJKHO OBITh HE MeHee 50 MUKpPOOOB.

Yucno kojoHueoOpasyrommx kietok Oaktepuit B 1 mi Bombl  (N)
paccuuTHIBAIOT 110 hopMmyJie:

L
=7 (1)

rae: K = 8/81 (S — nnomanp dunstpa, MKkM2; S1 — mioniaapr, Ha KOTOpOH
MPOCYHUTHIBAIOTCS KIETKHA, MKM2); 71 — CpeJHEee YMCIO OakTepwili B OJHOM IIOJIe
3penus; V — 00bEM npouIbTPOBAHHON BOJIBI, MII.
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Jlnst ompeneneHus: Omomacchl OakTepwii HEOOXOAUMO OIPEACUTh Pa3Mep
KJIETOK C IMOMOUIbI0 MHUKpOMETpa. BBIsBIEHHME MHUKPOOPraHW3MOB U HUX YYET
MOJKHO TPOMU3BECTH IyTEM BbicEBa MNpo0 B JKUJIKHE U arapu30BaHHBIC
nuTatenbHble cpenpl. s yuéra canpouToB UCHOIB3YIOT MACOIENTOHHBIN arap,
OJIMTOXPOMHBIX OaKTepHUil BBIPAIIUBAIOT HAa arapu30BaHHOM BOJIE U3 UCCIIETyEMOTO
BOJOEMA.

Yame Bcero s OLEHKA KadecTBAa BOJ HCIOJB3YIOT IOKa3aTeNb
MUKPOOHOTO YHCIIa - 3TO YUCIO KJIETOK adpOOHBIX CarpO(UTHBIX OPraHU3MOB B 1
M1 Bozibl. B BononpoBoiHo# Boze cornacHo I'OCT MukpoOHOE YKo HE AOIKHO
npessbimath 100.

3akinoyenue. [loMmuMo MHKpPOOGHOTO uHMCIa HUCHOJIB3YIOTCS JaHHBIE 10
BUJIOBOMY COCTaBy MHUKpPOOpPraHuU3MOB. B mnonucanpoOHOW 30HE HaOmrogaeTcs
MacCOBOE pa3BUTUE HUTYATBIX OakTepuil. B 3arps3HEHHON (eKaTusaMH BOJIE BHICOK
KOJIN-MHJIEKC, XapaKTepU3yIIUi HAIM4IKUe B cpene dHTepodakTepuii Escherichia
coli - yCIOBHBIX MATOTCHOB M MOCTOSIHHBIX OOWTATENeH KUIICYHHKA YeJIOBEKa U
XKHUBOTHOTrO. OrmpeneneHue KOJIU-UHJEKca BeA€Tcs B cpelae 9HA0 ((pyKcuH-
cynbdaTHbIil) moacueToMm kononuit E.coli. MHorna nenmarot mepecyér, onpemenss
KOJIU-TUTP - HaMEHbIIMM 00BEM BOIBI (B MII), COAEPKALIUN OJHY KHULICUYHYIO
najaouky. Konu-tutp = 1000/xkonu-unaekc.

Jlureparypa
1. T.A. XyxakynoB, bypea M, TypcynanueB X. Ounctka CTOUYHBIX BOJ
IIPOMBIIIJIEHHBIX NPEANPUATUN MOJETUPOBAHUEM MTOJIMaHUITMHOBBIX

copOrmonHbIx Matepuaion. “Collogquium-journal” Ne 3 (55). Warszawa, Polska.
2020. — P. 113-117

3. T.Khujakhulov., Water modeling and pre-project research algorithm.
“Colloquium-journal” Ne 2 (26). Warszawa, Polska 2019. — P. 56-59.

AXBOPOT PECYPCJIAPH KOH®OUJEHIUAJLJIUT THA
TABMUHJAIIHUHI XYKYKHI1 ACOCJIAPH

MyxTapoB ®@appyx MyxammanoBu4- TexHuka paniapu PhD,
boparosa I'yaimupa PaxmoHa/imeBHA - MATMCTPAHT.
TATY ®aprona ¢punuaan

Annomayusn: Makonaoa oOasnam 6OowKapye uUooOpalapu MoMOHUOAH
HCUCMOHUL EKU TOPUOUK WAXCAaped KYPCAmuiaouean UHMepaKmue Xusmamiap
axbopom  pecypciapunune KOHQUOCHUUAIIUSUHY — MAbMUHAAUWHURE — MeEpuli-
XVKVKULL ACOCapu MUUMIUIUK HYKMAU HA3apOaH Maxaul SMuiean
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Kanum cysnap: oasnam Oowxapys uoopanapu, axbopom pecypciapu,
KOHQUOeHYUANIUK, axoopom MatlOOHU, UHMEPAKMUE XUBMAMIAP, XYHCHCAM
QUIaHUUU, aXO0pOm Xas@cusiuu.

Almomauuﬂ: B cmamwve ¢ cucmemnvix 1’1031/1141/112 anaiusupyemcs
HOpMamueHo- npaeoevle OCHOB6bl obecneuenus KOquudeHuuaﬂbﬂocmu
UHDOPMAYUOHHBIX pecypcos UHMepaKmueHblx yeaye, OKa3bl6aeMblx
20CY0apCmMEeHHbIMU OP2AHAMU YNPABIIeHUSL YUUYECKUM ULU FOPUOUYECKUM JIUYAM.

Knioueevle cnosa: cocyoapcmeentvle opeamsl, UHGOPMAYUOHHbIE PeCypChl,
KOHPUOEeHYUAbHOCMb,  UHGOPMAYUOHHOE  NPOCMPAHCMEO,  UHMEPAKMUBHbBIE
cepBucsl, OOKYMeHmoobopom, unghopmayuornHas 6e30nacHoCcme.

Annotation. In this paper, from system’s positions are analyzed legal and
regulatory frameworks of ensuring confidentiality of information resources,
interactive services provided by government authorities for persons or entities

Keywords: government agencies, information resources, confidentiality,
information space, interactive services, document management, information
security.

byryuru xynna V36ekucTona AroxHa ax0opoT MaWJOHUHM SpaTUIl OViinya
JACTyp MIUIA0 YMKWITaH OYiIuO, YHUHT MIAK/UTAHUIIA Ba PUBOXIIAHUIINA axO0poT
TU3UMHUJArd MabiIyMoTiapra GyKapoJapHUHT TE€3KOp MYpPOKaaTWHU TabMUHIIAII
ydyH, IIyHUHTJAEK JaBiaT OOIIKApyB HIOpaJiapd  BaKOJATIAPWHH WKTHCOIHU
OOIIKApHUIIT CcOXAacHaa, ITaXCHUHT, JKaMUSATHHHT Ba JABJIATHUHT XaB(CHU3IUTH
Oopacuyma axOo0poT TU3UMIIApuAaH GoHaTaHUIIAa amajja KOPHUM STHUIlra
Kapatwirad [1,2]. JlaBnar OomikapyB uaopajapyd HHTEPAKTHB XH3MaTiIapuja
KOH(UIEHIIUAJI XyCyCUATra 3ra OynaraH axOopoTiap Ma3MyH Ba MOXHUSTHTA Kypa
TaBcu(JIaHraH/1a KylWuaaru Typjiapra OyJInHaau:
a) OMMaBHI-XyKyKUM cOXa/a: IaBlaT CUPJIApU; XU3MaT CUPJIAPH;
- 0) Xycycui XyKyKWH coxada: THXKOpaT cupiapu; uil (aoiausitura OOFIUK
XU3MAaT CHUpJapH; IIaXCUWA MabIyMOTIap; UXTHPOJHMK Ba MYyaJUTU(IUK CHUPIAPU.
Axbopom  pecypciapuHune — KOHQUOEHYUANTUSUHU — MALMUHIAULOAH
KV31AHeAH Maxkcao Kyuuoasuiapoan uoopam: - 0aenam CUpuHU, KOHYHUUIUKKA
MOC  XYHCHCAMAAUWMUPUT2AH — AXOOPOM  pecypCUHUHZ — KOHQDUOEHYUaIIUuSUHu
caxknaw;
- axbopom pecypciapuHuHe y3apo KeIuulyeiapcu3 y3ed waxcea Yuxkubd Kemuuiu,
Yeupiranuwiy, UYKOMUIUWY, V32apmupuiuuiu, COXmalaumupumiHuue oJ10UHU
onuus;
- waxc, olcamusam, oaeram xasghcuziueuea Oyn1eawn Xasg-xamapHuHe OAOUHU

ONUUL;
- axbopom pecypciapuHu UyK KUIUWl, Y32apmupuild, COXMAalaumupuul, Hycxa
KyUupuuL, mycuxiawl oyuuda pyxcam smuiMazan XapakamiapHune oa10utu oaul;

179



- XYHCHCAMNAUWMUPUT2AH — AXOOPOMHUHE — MUKOOpU  cugamuda  XyKyKull
MapmuOuHy MavMuHIO8YU, axbopom 3axupacu 6a axbopom musumuea xap
KAHOAl HOKOHYHULL apaniauly8lapHume KYPUHUUAAPUHY OJOUHU ONULL,

- axbopom Mu3UMUOA MABAHCYO OYN2aH WAXCULL MABIYMOMIAAPHUHS WAXCUL
maxguinueunu 8a KOHQUOeHyuaniueuny  cakiogyu Qyxaponrapuune
KOHCIUMYYUOH XYKYKIAPUHU XUMOSIAUL

- axbopom  mMu3UMIGPU, MEXHONO2UANAPU 64  YIAPHU  MABMUHIOBYU
gocumanapuu  Apamuul, UWIAO  YUKUW  8a  KYIIAWOA — CYObeKmMIAApHUHS
XVKYKAAPUHU MALMUHTIAUL.

JlaBat GOIIKapyB UAOpalapi HHTEPAKTUB XU3MAaTHIaH (O TaTaHUIITHH
XYKYKUH TapTUOJIAIIHUHT TAIIKUINN Yopa Taa0upiiap Tapkuoura KyiuaaruiapHu
KUPUTHII MyMKHH: - HHTEPAKTHB XU3MaT AIIEKTPOH XYXOKAT MabIyMOTIAPHHU
Myxoda3a KWIUIIHNA TAbMHUHJIAIIHNA TApTUOTa COTyBUMU MEBbEPUNA-XYKYKHIMA
XyxoKatiap TanadJapuHUHT OaKapUIHIIMHU Ha30paT KUJIHILL;

- DIIEKTPOH XYKKaT MabIyMOTJIapH XaB(PCU3IUTHHI TAbMUHIAII YIYH
xaBoOrap OynraH, 0ObeKTIIapapo IEKTPOH XYHOKAT allIaHUIIH
doinananyBYMIapy Ba aIMUHUCTPATOPUHUHT MaHCa010p MIaXCIapuHU OeNITuIIallL;
- IaBJIaT OOLIKAPYB UAOpaIapyu HHTEPAKTUB XU3MaTIapuaa 00bEKTIapapo XyoKat
aillaHuIIM OOl AIMUHUCTPATOPH CEPBEPUIATH MABIyMOTIap Oa3aCHHUHT Pe3epB
HYCXaCHHH KYUYUPHII, TUKJIAII Ba ApXUBTa KUPUTHII TAPTUOMHH, ITYHHUHTIEK
BUpYCra Kapiu 0a3anapHy SHrujam TapTHOMHY OeruiIal;

JlacTypHUHT ax00poT XaB(PCUIUTUHN TabMUHIIAIIA, )KYMJIaJlaH, axO0pOTHU
pyxcarcu3 YuupuO Taliaml, Y3rapTUPHIL, Oy3UIll, KYy4upuO OJUII, TYCUO KYWHIII
Ba ax0opoT pecypciapura HOKOHYHUW apajanryBra Joup OOIlKa XaTTu-
XapakaTJIapHUHT  OJJUHU  OJIMIN, KOHYHUMJIMKKA  MYBOQUK  paBHIIIA
XYOKATIAIITUPUITaH Ba DJIEKTPOH IMAKIJard JaBlaT CUPUHH, axXxOOPOTHUHT
MaxQUITUTHHA caKiIan, Y36eKucToH Pecry6anKkacHHIHT aX60poT Ba KOMITBIOTEp
TEXHOJIOTUSJIAPU COXACUIaru axOoopoT XaB(CH3IUTMHM TabMUHJIAII TU3UMUHU
TalIKWJI KWJUII Ba ax00poT XaB()CU3IUTMHM TabMHUHIIOBYM XH3MaTIapHU
MIAKJJIAHTAPHII, MabJIyMOT Y3aTHIIl TapMOKJapura XUMosi BOCUTAJIapUHU >KOPUHN
TUII camMapaJopJUrMHU  OaxoJail, JOWHUXaldapHU axO0opoT XaB(CU3IUTUHU
TabMHHJIAII Taja0japura >xaBoO Oepulll HYKTaWl Ha3apujaH »HKCIEPTU3aaH
YTKa3uIll Y4yH JTOMMUM UIIaiuran (uaopajgapapo) dKCIepT TYPYXUHH TY3HII Ba
axOOpOTHH XUMOS KWIMII OYyiinya TaBCcUsUIap WILJIA0 YMKHUIL, MamJlakatiaa
axO00poTHU KpunTorpaduK XHUMOsUIAlll BOCHUTAIAPUHM HILIA0 YUKHUIIL KaOu
TaIOMpIAPHU aMalira OITUPHII Ky3/1a TYyTHIITaH.

Anaouér
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information security in international relations» International Conference “Scientific
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MAHTHUKAI MACAJIAJIAPHU EYATIIA “MAHTUKWAI GUKPJIALIL”
METOJIH

A.A. MenaToB- AXOOpPOT TeXHOJIOTUSJIApU Kadeapach KaTTa YKUTYBYHCH,
n.¢.H., II.M. XynoibepauiieBa- MatemaTtuka kadgeapac YKUTYBYHCH.

Annomayun: Ywoby makonaoa HocmaHoapm MAacaiaiap mypKymued
KUpy84u MAHMUKULl MACAIAIapHUu evuoa MaHmukui Quxkpiau memoou maoxux
Kuaunou. Manmukuii macananapuu eduws maiabanrapoa Quxkpiaus KoOUIUAMUHUHS
PUBOICIAHMUPUIIY,  MYPAU  XUL  8A3UAMAAPOA  Oupiamuyu 6a  UKKUIAMYU
HApCaniapHu axcpama OaUWLapu, UWOHYIU KApop KaOV1 KUIUWIApuoa MyXum
axamusim Kkaco smuwiu Kypcamuod ymuaou.

Annomayun: B oannot cmamve uccieoo8aHvl Memoo pacCyHCOeHUll npu
peuienue 102uiecKux 3a0ay, OMHOCAuUecs K paspaody HeCmaHOapmHbuIX 3a0ad.
OmmeyeHo, umo peuienue 102u4ecKux 3a0ay uepaem 6adiCHYI0 poib 8 PA36UMUL Y
VUaUUXCcsi  MbLCIUMENbHbIX  CNOCOOHOCMEN, YMEeHUs pasiudams nepeudHoe u
8MOPUYHOE 8 PA3TUYUHBIX CUMYAYUAX, NPUHUMAMb 000CHOBAHHbLE PEUleHUsL.

Abstract: In this work we explore the method of logical thinking in logical
problems solving which categorized as non-standard problems. It was noted that
solving logical problems plays an important role in the development of students'
thinking skills, the ability to distinguish between primary and secondary problems
in different situations to make confident decisions.

Kanum cyznap: Manmuk, nocmanoapm macaniqa, Maumukuti (Quxkpaau,
AHCAOBANNAD MEMOOU, MAHMUK alleedpacu Memoou, 2pagharap memoou.

Kntouesvie cnoesa: Jlocuxa, Hecmanoapmmuas 3adava, Jjao2uyecKoe
MblullieHue, Memoo mabauy, Memoo aneeopvl 102UKU, Memoo epagos.

Keywords: Keywords: logic, non-standard problem, logical thinking,
tabular method, mental algebraic methods, graph theory.

ManTukuii Macananap HOCTaHAAPT MacajJalapHUHT KaTTa CUH(PUHHU TaIIKHII
KWwiagu. MaTtemMaTuka KypcHia HOCTaHAapT Macalajap €4MMH aHUK €KU yMyMHI

KouJanapy MaBxyz Oyimaran Macananap TypKyMHUra KUpaju.
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ManTuk (roHOHYa logos — c¥3, TylyH4a, Mynoxas3a, aki) — TYFpHu (pUKpanl
KOHYH-KOMJIQJIapyi Ba ycyJuiapu xakumgaru (an OYiauO, HadakaT coHuap, Oanku
OolIKa MaTeMaTHK Ba HOMAaTeMaTHK OOBEKTNap, NIy XKymJlaJlaH, cy3jap Ba
Mylioxazajap ycTuAa XaM aMaiia Oaxapuiura MyJDKaJUlaHTaH — QaHaup.
lynuHraex, MaHTHUK  OOBEKTUB  AyHE  KOHYH-KOMJAIapu  ypTacujaru
MyHOcabatnapuHu, QUKpIap Ba TyUIyHUYalIap oOpacujaru MyHocabaTiapHu
udonamamaa KyuraHwiaau. MaHTuk ¢akar TyFpu QuUKpiam, Myxokama
IOPUTUIIHUHT KOHYH-KOMJAQJIapH, YCyJUlapu Ba Oyjlap OpKajlud YMH XyJjocara
HPUILIKII Macaiacu OujaH IIyFyJUTaHaIH.

MaHTUKUIl MacallaJapHU €YUIIHM YpraHuil MaTeMaTUKa Ba MH(oOpmaTHKa
HyHamuim YKyB peXacHJard acocuid MaB3yJapuaaH Oupuaup. MaHTUKHI
Macananap xaétaa, YKuTwiaurad (annapHuHr Oapuacunaa yupaiau. LlyHuHraexk,
MaTreMatuka, uH(opmaTuka, ¢usuka ¢daHmapuaa, alHUKCA XYKYKIIYHOCIHK
(daHuga Kyna KeHI KyJUlaHWiIaau. MaHTHKUA MyaMMOJAapHU, MacalajlapHU Xall
KWIMIIHUHT Typid YCYJUIADMHHM YPraHWII YKyBUWIAPJA MAHTUKUH, WKOIUN
GUKpIalIH ~ PUBOXIIAHTUPHUINTA, MAHTUKUH MyaMMOJIAapHU  Xall  KUJIUII
anropuTMIIapuaad QoiiiaJaHuIl UMKOHUHU KEHTalTUpa i, pPUBOKIAHTUPAIH.

Xap KaHjail MaHTUKUI MacaJaHUHT OUp Heya XWJI €4UMH OYJIUIINA MYyMKHH.
XarTo HSHI KUMMH MacalaHd edyuliga XaM KaHJaaup ycysuiapaaH OWpuHU
TaHJIAIIHUA OWJTUIT MYyXUMIUD.

VKkyBuM  GUUIApHMHT  MAHTUKUH  (UKPIANIMHA  PHBOMKJIAHTHPHILIA
MV IDKaJJIaHTaH MacajlaJlapHy Oup-Heda TypyxJjapra OVauin MyMKHH:

- Maremaruk peOycinap;

- TacnuknapHUHT YHMHJIMTUTA aCOCIAHTaH Macalialap;

- Apanamthpuini, TOpPTUIN, OWUp HAMUIIAAH OOIIKACHUTa KyWHINTa OWJY

Macananap;

- Teckapucugan ednyaguran Macajanap;

- Tynnammapra oun Macananap;

-  KuMHUHT KUMJIUTMHM aHMKJAIra OuJl Ba OOIlKa Macaianap

MaHTUKUI MacalaJlapHUHT XUJIMa-XWUIUTH  yJIapHU EuMIga  KYriad
MeTouIapuaad  (oWJaJaHUIIHA Taka3o Kuiaad. MaHTUKUH MacajlaHd CUHIIl
nerana OepwiraH macanara Tyjga XaBoO OepyBYM YWH MYJIOXa3aHHW TOTIMIII
JEMaKIUD.

MaHTUKMII MacajalapHyd EYUIIHUHT Macalla Ma3MyHUJaH Keaud YMKKaH
X0Ji71a OUp-Heva XuJjl yCyJJIapyuHu caHad YTUIl MyMKHUH:

- ManTukuit pukpiaii, Xyjgocaaan METOAH;

- JKangBammap meronu;

- MaHTuk anredbpacu METOH;
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- I'padnap metonu;

- ManTtukuit nboaanapHu aIMaIITUPUIIT METOIH;

- bunbspn meronu Ba OOMIK.

buz kyiinna “Mantukuii Qukpiam metoan” OWJIaH TAaHUIIAO YHKAMM3.
Ymby w™MeTon opkaau yHYa Mypakka® OyiMaraH wacaiajmap e4wiaad  Ba
VKyBUMIapJaH MaTeMaTUK OWiuMiap Tanad KuIMHMakau. YOy MeToj OpKaiu
Oapua TypJaru MacaiajapHH XaJl dTHII UMKOHHU uerapajaHraH Oyicana, Oolika
MeToIapAad (oiaTaHuIl MMKOHUATH, COANAa MyJoxasaldapAaH ¢oiiiagaHnral
XOJI7la MacaJlaHl €YUl UMKOHUSTH OOpJHry Ominad GapkiaHaiu.

1-macana. bemra cundnom Unxom, botup, Ymua, Camxap Ba Mancyp
cuHpra SHTM KelNraH YKyBYM OwWilaH TaHULAWIAp. YJap SHCU YKyBUWTa
(baMunusAIapUHA TOMUIIHYA TakIud KAUIUman. Arap Xxap Oup YKyBuM OUTTa TYFpH
Ba OUTTa HOTYFpH rar (TacauK) aifTrad Oyica, yJIapHUHT (pamMuIusiiaapu KaHaam?

Camwxap: - “Menunr ¢amunusm MaxmynoB, botupHuHr ¢damunuscu
Cannos” nenn.

Nnxom: - “Menunr damumusm MaxmynoB, YMHIHUHT (pamMuiuscH
KapumoB” neau.

borup: - “Ymupnunr ¢amunuscu XadgapoB, MEHHMHT  (aMHIIAAM

MaxmynoB” genu.

Ymun: -“Menunr pamunusim Kapumos, MancypHunr ¢pamunusicu Hazapos”
b (128

Mancyp:- “Menunr ¢amunusm HazapoB, WixoMHuHr damunuscu
XaitnapoB” nenu.

Xap oup YKyBUYMHUHT (PaMUITHSICUHU aHUKJIAHT.

Eunnr:

®apa3 kunanuk, CM (Camxap MaxmynoB) Tyrpu. Y xonga Ninxom Ba
Borupnapuunr ¢pamunusacu 6omka 6ynumm kepak, nemak, UM Ba bBM énroH.

Hemak, UM Ba BM énron 6Vca, YK Ba VX uun 6ynanu, nekun YK Ba YX
oup Baktaa unH sMac. Y xonnaa bC uun 6Ynaau. Ymly xonat Kyiuaaru Gukpiap
keTMa-ketaurura onu6 kenaan. bC uyun, BM énron, YX unn, UX érron, MH unn,
VK énron, UM uuH.

KaBoo: botup - Cangos, Ymun — Xaiinapos, Mancyp — Hazapos, nxom —
Maxmynos, Canxap — Kapumon

2-macana. OmixoHajna oBKarjanuil ydyH 4 Hadap Tanmaba AOmyiaes,
Komunos, Mup3akapumoB Ba CoOupoBiiap HaBOaTAa TypUIIHO M. YUUHYN YpUH]IA
dbamumcu y3yH Oynran Tamaba Typubmu. Arap AOnyimaeB Mwup3akapruMoB Ba
Komunos ypracuaa typran 6yinca, kaiicu Tanaba oxupru HaBO6ataa TypuOIu?

Eunur:
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1. ®amunuscu y3yH 0ynran Mup3akapiMOB YUUHYH YPUHIA TYpHOIu.

2. Arap AGnymnaes Mup3akapumoB Ba Komuio ypracuaa typras 6yica, y
UKKUHYM YpuHaa Typubau. Yynku Mup3akapuMoBIaH KeWuH TypraH ne6 dapas
Kuicak, Komuitosra ko KoJMamiu.

3. Hemak, KomumnoB Oupunum ypunmga, CobupoB sca TYPTHUHYH YpuHAA
Typras Oynasiu.

KaBo6: CoOupoB TYpTUHYH YPUHIA TYpHOIH.

3-macaJa.

AxmamkoH, Wnxomxon Ba COAMKKOHJIAPHUHT Xap Oupu OuTTa MHIIIU3,
HeMuC €k (paHIly3 YeT TwulapuaaH OupuHu Ypranumaaun. KuMm kadicu TUIHH
ypraHa€TraHJIMTUHU CcypaliraHjia yiapjaaH Oupu: “AXMaJyKOH HHIVIM3 THJIMHU
ypraumoxkaa, MnxomykoH uHIIM3 TWiIMHM ypranmanad, COOUKKOH 3Ca HEMHC
TWIMHU ypranMmaian” ned xaBoO Oepau. Arap Oy Tacaukaa OUTTa kaBoO TYFpHU
Oynub, KoJraH HKKATAacu EIFoH Oyica, xap Oup Taymaba ypraHa€rraH THIIHH
AHUKJIAHT.

Eunn:

1. Macana mapTura kypa y4yTra TacIuK, Myjioxa3a MaBxyl. Arap OupuHYU
TaCAMKHU 4YMH /1€0 KaOyn KWJICaK, KOJIraH MKKUTacu EnFoH Oynuiuum kepak. by
X0JIJla MKUUTa Tajaba WHIVIM3 TWIMHU YypraHaétran OVnaau. By Xon macana
HIapTUTa TYFPU KEJIMaIn.

2. UkxkuHuM TacAMKHU 4MH 1e0 KaOyn kuicak, TamabamapjnaH xed Kaiicu
OMpY MHIIIN3 TWIMHU YpranMaérrad 0yiauo uyukanu. by xam macana mapTtura 3ui.

3. Yuunum TacaukHu 4yuH Ae0 KaOyn kwicak, ComukkoH (paHiy3 €xu
VHIJIA3 TWIMHKA YPraHMOKAA, MIIXOM>KOH MHIVIM3 TWIMHM YprauMokaa, AXMaJKOH
bpaniry3 €ku HEMUC TUIIMHU YpraHa€Tran 0ynaau.

Kapob6: HMnxomxkon wuHrau3 twinHU, CoaukkoH @paHIy3 TUIUHH,
AXMaJ)KOH HEMUC TWIMHU YPTaHMOK/A.

Mynaait kunub, MaHTHK Oy WXKOAWM (UKpIAIIHUHT acoCH Ba YKyBUYH
VHTEJUICKTUHUHT PUBOXXJIAHUIIKIAA MYXUM pOJIb YiHauau. Typiu MaB3yjapaaru
MAaHTUKUN MacallaJlapHU €YUl YKYBUMJIApAA Ba3USATHH TYJa TaxJIWjl KWIULI, Y3apo
MyHOcabatnapaaru OupiaMyu Ba MKKUJIAaM4M HapcalapHU axpara OJIUII, Y3UHUHT
OWJIMM Ba KYHUKMaJIAPUHH KEPAKIIH JKOMIap/a KYJUIalTHu YpraTaiu.

Mantiqni o’rganish talabalarning fikrlash qobiliyatini rivojlantiradi, o’z
fikrini anig, puxta va ravshan ifodalashda, ishonchli garor gabul gilishda muhim
ahamiyat kasb etadi;

Umumiy o’rta ta’lim “Informatika” kursi mazmuni tahlil qiliganida ushbu
mavsuga juda oz vaqt berilgan b’lib, mavzu uchun ko’rsatilgan masalalar
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mazmunini boyitish, mantigiy amallarga oid qgizigarli masalalar taklif etilishi
magsadga muvofiq deb o’ylaymiz

®EPMEP XY KAJUKJIAPYA UIILJIAF YNKAPUIIIUHA .
MYJOBTUMEAUAJIN TAXJINJI KWINIIHUHI JACTYPUU
BOCHUTACH

10.K.KyTiabsiMypaToB- kadgeapa Mmyaupu*,
H.A.A0aunacuposa- maructpant®, Y.1O. Kyia06aeBa —tamada**.
*TATY Hykyc punuanm, ** Asxununé3 nomuaaru HAIU

Annomayusa: YwoOy uwoa KUWIOK Xyxcaiueu —uuwiiad — uuKkapuuiu
HCAPACHNAPUHU — MABAYMOMAAP — 0A3aCUHU  JIOUUXALAWMUPUUL — ACOCUOA
MYTbMUMEOUANU  MAXAUT  KUTUWHUHS —OACMYpUll  80CUMACU  UMKOHUSAMIAPU
KeImupuiaou.

Kanum cyznap: Paxavnawmupuw, Jlotuxarawmupuw, Mynsmumeousiu
macsup, Maviymomnap oxumu, Mooyne.

Annomayuna: B Oaumnoui  pabome npeocmanenvl  803MONCHOCHU
NPOCPAMMHO20 Cpeocmea Ol MYIbMUMEOUUH020 AHANU3A, OCHOBAHHO20 HA
npoekmuposanus  0a3bl  OAHHBLIX ~ NPOYECCO8  CelbCKOXO3AUCMBEHHO20
npou3800Ccmaa.

Kniwueevie cnoea: Ouyugpposxa, Ilpoekmuposanus, Mynemumeouiinoe
usobpascenue, [lomok dannwlx, Mooys.

Abstract: This work presents the capabilities of a software tool for
multimedia analysis based on the design a database of agricultural production
processes

Key words: Digitization, Designing, Multimedia picture, Data flow, Module.

NKTUCOAMETHUHT paKaMJIAIITUPUII JaBpUjia KHUIIUIOK XY>KaJUTH HIILIa0
YUKApUIIA  MAabJIYMOTJIADUHW  pakaMiid  KYpUHUILNra YTKa3Wll, YJapHU
aBTOMATJIAIITUPUII, WUFHII, CaKJIall Ba KalTa WIIa OyTyHTH KYHHHHT J0J3ap0
Macajajiapyu caHaiagud. by jkapaéH KUNUIOK XYKaauTrd WIUIA0 YUKAPUIITU
MAbJIIYMOTJIAPU KAaWTa TaxXpUpJiallla Ba pakamId KypUHUILIA KalTa HIIUIAIIA
KaTTa axaMuIT KacO dTaau.

TagkUKOT OOBEKTHHM THU3UMIIM TaXJIWJ KWIMIIJA MabIyMOTiaap Oa3zacuHU
JOWUXAJAMTHPUINHN MIUIa0 uukum Macananmapu [2, 102], [3, 57] wunwapna
KapaJiraH. Ymoly WIUIapJaH TagKUKOT OOBEKTMHUHT MabJIyMOTIap Oa3acuHuU
JOUMXANAITUPUIIIHA MIIIA0 YUKUIIHUHT OOocKuuwiap Oyinua VpUHIAHUIIWHU
1-pacMm kypunummaa ndoaanaHaIu.
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Yuwoy uwoa xuwinox xyymcanuzu uwwinaé uuxapuwiu dxcapaéunapunu Maviaymomaap
Oazacunu N0UUXATAUIMUPUIMHY 00beKm2a UYHATMUPUIZAH 0ACmypilaul MUiuoa uuwinao
yukuw macananapu kapanaou. bynoa gepmep xyscanuknapu maviaymomaap 06azacuHu
UWIad YUKUW Y4YyH 0ACMIAAd MAbAYMOmMAAp 0azacu xHcadeanu OunanH UwWIauwl acocuod
000Ul unoea Apamuul anzopmmaapuoan oidananunaou ea ynap Kyuuoacu Kemma-
Kemaukoa oaxcapunaou (Depmep Xyxcaiukiapu HoOMAApU, KAMAuL02 0yuuia maxcyiomaap
2ypyxaapu, Mmaxcyjiom HOMAAGHUWU, Oylopmma 0Oepuncan canacu, Maxcyiom 0axocu,

Maxcyniom mMukoopu, 0yIopmmanu ypuniaui Myooamu 8.x.).
s N
TangknkKoT OOBEKTUHUHT TH3UMITH

TaxXJIMIN

AXOOPOT JIOTUCTUK JOUHXATAIITHPHUIIT

- N
MasnaymoTinap 6a3acuHu OOIIKAPHIILI

TU3UMHWHH TaHJIAII

~N~
A

JIorucTuk nonuxaamTAPUIL

Pu3HUK JTONUXaNAIITUPHILL

1-pacm. Mabnymotaap 0a3acuHM JIOHUXATAIITUPUIL OOCKUUIIAPU

OObekTra WyHANITUPWITaH AAcTypJialll TUIWAA KHUILUIOK XY>KaJMru uiuiad
YUKAPHIIK SKapaCHIApUHN MabIyMoOTIap 0a3acHHU JIOMWXAJAIITHPHIN JacTypu
tyswininaad - [4, 19] wum  ycnyOusTHra acociaHu® KyWdjardda —amasira
OLLIUPUIAIN:

program Fermer;

uses

Forms,
MainForm in 'MainForm.pas' {frmMain},

AddProduct in 'AddProduct.pas’ {frmAddProduct},

ProductsList in 'ProductsList.pas’ {frmProductsList},
Unitl in 'Unitl.pas’ {Form1},
Unit2 in 'Unit2.pas’' {Form2};

{$R *.res}
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Hacmypuii 6ocuma acocuii ouna “Forml” ea ynea 6o2nanyeuu “Form2” oitnacuoan
ubopam Oyaud, ynea Kyuumua AHaA 0Acmyp HAMUNCAIUSUHU MADMUHI0GUU YU OUHA XUIMAM
Kunaou “frmAddProdukt” mavaymomnapuu sancunawm ea “rmMain” mavaymomnapuu
yuupuw ea «frmProductsListy mavaymomnap 6azacu mynaamu. bynap oacmypuii éocuma
Mavaymomaap ycmuoa Kauma uuiioe depuwioa “Xaém yukiunu” mavmuniauwioa époamuu
poaunu oaxncapaou [1, 39].

Acocuii olHama MaxCyJOTJIapHUHT Owpu OwiaH wum Oonutam  y4yH
WHCTPYMEHTIIAp TMAHENIW pPYyUXaTUJaH MOC XKaJBaJl HOMHUHHM TaHJAIl KEpPak.
ONHaHUHT IOKOPTM KHUCMH >KaJBajl XOJAaTHHM Ba YHUHT MaWJIoHJA E3WIraH
MabIyMOTJIapHH Kypcatanu. Kyitumaru «Memoy» malaoH — Oy MaTHJIM MakoH,
OyHJa >KaJBajl yCTHa WIUIAHTaH omnepanusuiap onubd 6opwnanu. by skanBangaru
axOopoTIapHU KEHT MabHOJa KypaauraH Oyicak, Oymap KeTMa-KETIUK acocuja
kuputuiarad: Koau; atamacu; OyropTma Oepuiran BakTH; OyropTMa YpHHIIAHUII
BaKTH; TypyXxu. by QyHKIUsIap KUPUTHIITAH MabIIyMOTJIap acocujia Oaxxapuiaiau.

Arapsia MabIyMOTJIApHU Y3rapTUPHII Kepak Oyiica, YHH aMajira OIIHpUIITa
Oynanu Ba y (Koj, caHa, TpyX B.X. Jiap) Oyitnya onud 6opwnanu. by «FERMER»
JACTYpU MAabIyMOTIap OKUMHU XUCOOUHU CHTMJUIATUII YIYH XU3MAT KUJIaJu. YHra
KyHugara xonuatiap 0yiindya MablyMOTIap KUPUTHIMIIA MyMKHH:

-Keau0 Tymran OyropTMalapHu KUPUTHIIL,

-OyIOpTMaHUHT YPUHJIAHUIIIMHU KUPUTHIIL,

-aCTyp XOJATUHU TEKITUPUO TYPHIIL.

JlacTyp Kyiugaru xojaaTiapHu Oaxapaau:

-MabJIYMOTJIAPHU XUCOOTA OJIUIII;

-Me30HJIap OYiinya TaHiIaml UMKOHUSTIIAPH;

-OyIOpTMaHUHT OakapuiIMara KUCMHU XaKua MabJIyMOTIIapU KYypcaTHiaIu.

Hactyp Oup Heura cekiusiapra OynuHraH OYnuO yHmaru uHTepdeicu
Tapuduam cekmuscuaa OOIlKa JacTypud Moaysuiapra KUpaJural JgacTypuid
aneMeHTNap Tapuduanu® (tumiap, cuH@uap, npoueaypa Ba (yHKUMIIAP)
Oepwianu, peanuzanus OYauMuaa ymly SJIEMEHTIADHUHT MIUIAIll MEXaHWU3MU
sapaTtuian® Oup HeuTa aMauiap Oaxkapuiaau. MoayiHu OyHIal KYpUHUIIAA UKKUTa
QXpaTUIl JACTyp AITOPUTMIIAPUHUHT OuUp-OuMpu OWiiaH aJIMaIIWIIHUHT KyJai
MexaHu3MHUHHM Oepanu. Peanuzauusa Oynumuaa é3unrannap ¢akatr ymody MOIyIb
W41 KYpUHAIU Ba TAIIKAPUIAH YIAPHUA KYPUIT IMKOHUSTUHU OepMaiiiu.

[Iynra acocnanu® gepmep xykanukiapu Oyitnda 6apya MabIyMOTIAPHUHT
TaxJIMJIMHU YTKa3uaa (akarruHa OuTTa KypcaTKuuyjgaH (odganaHuil KaMIMK
Kwiaau. depmep XYKaIUKIapyu MablyMoTiap 0a3acuHU OUp HeuTa KypcaTkudiap
acoculia TaxJIWJI KWIHII MYJTbTUMEIMSUIA TAacBUpJa Mapajied paBulllia Kypuo
Oopumr karra axamusaT kKacO stagu. lllynunr yuyn dQepmep Xxyxanuknapuna
MabIyMOTIap ©Oa3acMHM MYIBTUMEIUSIN TaXJWI KWIAINTHUHT  JacTypui

187



BOCUTAaCUMHHU aMajja KYJUIAHUIIHUHT 2-pacMJa KeJITHPWIraH KypUHHIIUAA

oopunaay.
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2-pacm. DepMmep XY KaMUKIapyu UIIA0 YUKAPUIITUHU MYITBTUMETUSITN TaXJIU

KHJIAII OMTHACH

Mazkyp HII XYKaauK MIUIa0 YMKApUIL HaTWKalapu Oyilnda WKTHCOOUI

TaxJIMJI KWIHMII Ba

XUCco0oIJIapHu

Tad€piam  sgHaAA

KEJIT'yCH

UIuad

YUKAPUIIUTApHU  peXalalmTupuiaa EpaaMuud  Bocuta BasudacuHu  Oaxapud

camapaJii HaTwKajaap Oepuill UMKOHUHH sIpaTaju.
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TUBBUI MYACCACAJIAPJIA AXBOPOT OKUMWHU
BOIIKAPUIIHUHI' ABTOMATJ/JIAIITUPUJIT'AH TU3UMHWHHAN
APATHUII

X.H. 3aiiHuIuHOB -TeXHUKA (paHIapu JOKTOPH, Mpodeccop™,
I'.T. CajpapoBa- kaTTa yKUTYBUH™™.
*TATY, **TATY Camapkaunja ¢puanaamn

Annomauyun: Ywoy maonada xo3upeu KyHoa 0013apo Macaianapoam
OYIub xucobranaouearn muboutl myaccacanapoa axoopom oKUMUHU
OOWKAPUWHUHR ABMOMAMIAUWIMUPUL2AH MUSUMUHU APAMULL MACATACU
épumunean. Kapanaémean muzum y3 uvuea onean mooeniap ypeanuneau. Ly
MOOenap acocuod aneopummux mavMUHOMHUHE amaiea OwmupuiIu bocKudiapu
KYpCamuiean.

Kanum  cyznap: mubbuii myaccaca, seoHa  axbopom — Mu3UMU,
ABMOMAMAAUIMUPUTIZAH UL HCOUU, AXOOPOM OKUMU.

Annomayun: B Oannoii cmamve paccmampusaemcsi 60nNpoc CO30aHUSA
ABMOMAamMu3UPOBAHHOU CUCMEMbL YRPABIEeHUS UHDOPMAYUOHHBIMU NOMOKAMU 8
MEOUYUHCKUX YUPEHCOCHUSX, YMO HA Ce2OOHAWHUL O€Hb AGISAemcs OOHOU U3
camvlx — aKkmyanbhvlx —npobaem. buuiu  uzyyenvl  moodenu,  cooeporcaujue
paccmampusaemyro cucmemy. Ha ocHose smux moodeneil nOKA3aHvl >mansi
peanuzayuu anreopummudecKol N000EepPIHCKU.

Knwueswie cnosa: meouyunckoe yupexcoenue, eOUHasi UHGOPMayUoHHAsL
cucmema, asmomMamu3upo8anHoe pabouee mecmo, NOMoK uHgopmayuu

Annotation: This article discusses the issue of creating an automated
information flow management system in medical institutions, which today is one of
the most pressing problems. Models containing the system under consideration
were studied. Based on these models, the stages of implementing algorithmic
support are shown.

Keywords: medical institution, unified information system, workstation,
information flow.

byrynru KyHzna JaBiaT uaopajiapd  Ba KEHI JKaMOATUYWIMK JUKKAT
Mapkasyjaa THOOWH MyaccacajapHU PHUBOKJIAHTUPHIL Ba THOOMM XHM3MaTiIapHU
CTaHJAPTJIAIITUPUIII acCOCUM Macana OYiaud KoJMokaa. Axoyimra THOOM €paam
KypcaTuill cu(aTUHU OLIMpHUIN Oyiimya 4dopa-Tag0upiiap AaBjiaT Ba pPETrHOHAI
Japakasia aMajira OuMpUIMOK/IA.

CofnuKHU cakJiall TU3UMUHHM aBTOMATJAIITHPHUIN YMYMHH Xo0siga THOOWM
npodunaktuka Myaccaca (TIIM) nmapu mapakacuaa sroHa axOOpOT TH3UMHHH
(JIAT) sipatrm Ownan 6ormuk 6Yim6 xucodmananu. TIIM yuyn SAT Hu sipaTum
KyHH1aru IMKOHUSTIApHU Oepaju:
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1. Taxjun HaTwxanapu, OEMOPHU TEKIIMPHIL, KAaCAJUIMK TapUXHU Ba 11y KaOu
MabJIyMOTiIapra MypoxaaT KWINIIHU OCOHJIAIITHPA/IH;

2. Jlopu npenapatiapu, THOOWN Myaccacaimap Ba OollKa Kepakiu
MabJIyMOTIapra MypoxaaT KWINII UMKOHUATH;

3. «Tubbwmil Tamxuc KYHUIIHUA KY1ad KyBBATJIOBYM THU3MM» Ta >KaMOAaBHi
MYpO3KaaT KUJIUII UMKOHUSITH;

4. TubOuii xogumiap y4yH TYypid XWJ KacaJUTMKIap NpodUIaKTHKACH Ba
JaBoJall Oyiinya Majaka aTMalluiHyBU UMKOHUSTH;

5. BpawnapHMHT BUpTyaJlb KOHCUJIIMYMUHH TAIIKAJUTAIITHPULL.

TIIM napuna AAT HuHT acocuil ¢yHKIUsCH THOOMM MyaccacaHWHT Oapua
OynumiIapura Kepakivi MabIyMOTJIApHU Y3 BakTuaa TakauMm HTuim Ba TIIM
Oymumiapu Yypracuga axOOpOT OKUMHUHU OOIIKApUIN, IIYHUHTEK, KEpaKiH
MabiyMoTiapHu AT HUHT IOKOpH Japakacura y3aTuin OYnub xucoOiaHaiu.
TIIM nunr AT Ty3uwmumudra kypa Oapua Oyiaumiap Ba paxOapiap opacuaaru
ax0opoT aNMallMHyBH ax00pOT-pyCcypc MapKa3u OpKajau amaira OlUpUiIaiu.

TMII napna APM OGapua Oynaum Ba OOLIKapyBUHJIApAaH MabIyMOTJIapHU
oJIai, IIYHUHTJEK, Oapua KuUCM Oynumiapra Ba KUCM OYiIumiiap opacuja
MabIyMoT y3atwinanu. lllynnan cyHr agpecar €ku KaOysl KWIYBUMHHMHI Oapua
MabIyMOTJIapu pyixarra onuHaau. CYHT MabIyMOT MOC ajpecarTra y3aTHIIaJIu.
BormkapyBHUHT aBTOMATHK THU3UMH OOII BPAYHUHT ABTOMATIAIITUPUITAH HII
wovim  (AWNXK), naBomam wnmapu Oyiinua Oom Bpau YpunOocapu AWK,
UKTHCOIUN Macananap Oyimda 6omr Bpau ypunObocapu AVKuu §3 muura onanu.
by Onokmap OomkapyBUMJaH MabIyMOTIApHU (KypcaTma, TOMIIMPUK Ba
OolIKamapHu) KypcaTwiraH ajpecarra €Ku ajpecarfaH OoIIKapyBuWra y3aTaju.
[ynunraex, TIIM auar AT ¥3 uunura Oyxrantepus, MOJUSIBUN OYIIUM, Kaapiap
oymumu Ba TIIM HuUHr OoMOOp XY»KaJIUTU WINWHUA aBTOMATJIAIITHUPHUINTa UMKOH
oepanu.

TIIM  wunr SAT nabopatopusi Ba HWHCTPYMEHTal TEKIIUPYBIIAP
HATWKAJIAPUHU 3JIEKTPOH KYpPHAIJaH KaOysl KUJIUII, TaXJIWJ KWINII, ITYHUHT]ICK,
ax00pOT MapKa3u OpKaJIM HaTHXKaJapHU y3aTUIITa UMKOH Oepaju.

AAT wmyxutuga THOOMM Myaccacagard axOopoT OKHMH XapaKaTHHU
OOIIKAPUIITHUHT aBTOMATJAIITUPWITAH THU3UMH Ky OOCKHWIM >KapaéH OViauo
xucobnmanaau[1]. YmOy Tusumaa OOIMIKAPYBHUHI HMKKHUTA Japa)kacu MaBXyI:
tokopu mapaxa (TIIM mapaxacupaa), Kyiu napaxa (THOOWII-IMAarHOCTUK >KapaéH
Japakacumaa).

TIIM nmapaxkacuma KIMHHKaga WHQPOPMAIMOH OKHUMIIAp XapaKaTHHHU
MOJICIIIAIITHPUIIT Mypakkal xkapaén OynmubO xucobOnaHaau. YiapHu OWp Heua
TypJard MOJICJUTApHU WHTErpanus Kwinil opkanmu udomamam mymkud. TIIM
MacaJlaJlapyHd aBTOMATJIAIITUPUILI TapKUOWUTa KUPYBUM ajoXHJla MacajlajlapHU
MOJICJITAITUPHIL YUYH [2] Aa KEATUPWIraH MOJENJIaH Ba CUHTE3 y4yH [3] maru
YMYMJIAIITUPWITAH MoJieNAaH GoiianaHul MyMKHUH.
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bus kypub unkaérran TM3UM KyHHuAard TYpT KYpUHHUIIIATH MOJEIUIApHU Y3
WYUra oajid: TapkuOui, GyHKIMOHAJ, aXO0pOT Ba MaTeMaTHK.

Mopaennap cuctemMacu Kylnjiaru KypuHuinja udogaianuiing MyMKUH [3]:

M, = {Mc, Mo, My, Mw },
Oy epna M, — naBonam >KapaéHMHUHT yMyMJaiiraH mojaenu; M. -TapkuOui
monen; My - ¢yHkumoHan moxen; M, - axOopor mozaens; M, -—aaBosami-
JUArHOCTUK e4YuMiiap KaOyJl KWIMII >Kapa€HUHUT MaTeMaTUK Ba MaHTUKUN
Mozeiiapu. Mogemnap cucTeMacu JAaBoJlall >Kapa€HUHHUHI TYJIHK TaXJIMIMHU
amaJira olMpUIIra UMKOH OepaiH.

[1, 4] unuapia qaBonaml kapa€HUHUHT TapKUOUN Mozenu cudaruaa ymoy
Kapa€HHUHT aCOCUI 3JIEMEHTIIAPHU Ba Y3apO AJIOKACHHM aKC 3TTUPAINUTaH JaBOJIALI
XKapa€HUHT TU3UMIIM Tpadu uiaTwirad. Tudbouii €paaM KypcaTuil )xapa€HUHUHT
¢ynkunonan wmoxaenu SADT  wmertononorusicu  €paamuna IDEF-nmuarpamma
KYpUHUIINAA Kypuiarad. Tu3umiu rpad Ba pyHKIIMOHAT MOJIET aCOCH]Ia JIaBOJIAI
XKapa€HUHUHT axO0opoT Mojenu KypwiraH. AXOOpOoT MOAENM WYKA Ba TalIKU
ax0opoT OKMMHM XapakKaTWHU aHUKJIall, UIUad 4dukapuiaaérraH Kapop KaOyd
KWIKITHU KYJU1ad KyBBaTJIOBYM HH(OpMAIMOH TU3UMHUHT MbB Ty3unmuimHu
aHUKJIalll UMKOHUHH Oepajiu.

dopMaIIaAIITUPUIL KOTLETUUACUHU UIUTa0 YUKUITHUHT aCOCUIl MOMEHTH -
Oy Oapua THOOMN  MeETOAWKAJNApHU  KyHuUJaru TYIUlaM  KYpUHHUIIUIA
udonanaiiguran npuniun 0ynmubd xucoodnananu: X={{P}, {D}, {O} ,{P * },{O *
+, {S}, {R}}, Oy epna {P} — TexmupyB HaTuXacuja OJIMHTaH MapameTrpiap
tymnamu; {D} — ymOy mapamerpiapHuHT auamazomnapu tymiamu, {0} -
napamMeTpiap Auana3oHu 0axoJsiapu Tyrmiaamu; {P*} — nuanazoHJapHUHT MyMKHH
Oynran KOMOMHaUUAJIApU TYIUIAMU; {O*} — ymlOy KOMOMHALMSITAPHUHT
Oaxonapu Tymiamu; {S} - Tamxuciuap; {R} - TaBcus.

IOxopuaa xedatupwiran ycya OpKajdud HIUIA0 YMKWITaH aJrOpUTMHUK
TabMHUHOT UKKH OOCKHY/Ia amalira OlIUpUIIaIu:

bomkapyBHUHT Kyiin OocKuYMAa KyWHAardw HII pPEeKUMIApHIaH Oupu
TaHJIaHA]IU:

- MIWDKO3HHU PYyMXaTAaH YTKA3UII Ba XYXKATIAIITHPULL;
- «Tamxucnann macanacu;
- «JlaBosanm» Macasnacu.

CyHr TaBcusl ATWITaH TalIXMC Ba TaBCHUsUIAp JAaBOJOBYM Bpauy TOMOHHJIAH
0axoyaHaau, AKyHHI TalllXuC Ba TaBcUsap Kyhiunaau. Macana BpayHUHT Xap Oup
KYpUTHJaH KeWWH HUKIMK paBUIIa edusiagd. Arap 6emMop axBOJIM KOHUKApJIU
OyJca, y xoljaa TakTHK edumiiap, Oemopra pyxcar Oepuill Ba HOKOpPHU Jlapakara
axOOpOTHU y3aTHUIIl amMalira OLIMPHUIA]IH.

boukapyBuuHr okopu 6ockuuu TIIM HUHT TapkuOu Ba MOAAUN YUKUMIIAp
KaHIalaup Aapaxana Kuckaptupuiauimm Oownan O6ornuk. lllynman kenmu® ymkuo,
IOKOpH Japa)kaJiard ajirOpuTMHU TaAOWK KWIUII MacajalapuHu KyHuaarua
MacajajgapHy e4uIia KYpuo duKamMus:

Xucod -  OeMOpHH TE3KOp pyWxaTnaH YTKas3ulll, O3JIEKTPOH TUOOUi
kapracunu (OTK) tynnupun;
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Caxnamn — aBoJiairaya Ba yHAaH KEMUHTY MabIyMOTIAPHU CaKJIalll,

Nznam — 9TK gan 6emMop Xakuaa MabIyMOTIApHU TE3KOP U3JIAllL;

Snrunam - 9TK Hu onepatuB paBullla YaKUPHUII Ba OOIIKA MyTaxaccuciap
KYpUTH €KHA MacliaxaTUIaH CYHT KyIIUMYajiap KUPUTHIIL.

KOxopu napakamaru ajropuTMHU OepwiiraH XoJariapra TaaOWK KUJIUII
yuyH TIIM HHHT JOKaad TApMOFU MaBXKYIUIUTH Ba aBTOMATJIAIUTUPUITAH TH3UMHHU
YpHaTUI eTapiu 0Yiaubd xucooaaHaIu.
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AHAJIN3 UTHTETPAIIMOHHBIX ITOKA3ATEJIEN
KAYECTBA BO/IbI

Xy:kakyJaoB Tomremup AdGauxadusoBud- noueHt kadgeapsol UT,
XoamymuHoB Pazauaaud HypuaauH yrim- MaruCTpaHT,
XampoeB Ymapauau ['odyp yriu- MarucTpasr .
TamkeHTCKU YHUBEPCUTET HHGPOPMAIMOHHBIX TEXHOJIOT U

Annomauyusn. B oannoii cmamve paccmompeno noxazamenei Kayecmea 600
noJjiesen npu CpasHeHuu COCmOAHUA B800HO20 06‘b€l<‘ma, 2u0p06u0ﬂ02utte01<m7
noxkazamenb Kayecmea 600bl KOTOPBIC MOTI'YT CIYXUTb IIOKa3aTCIIIMH
3arpA3HCHUA BOJbl, KOMIIJICKC (1)I/I3I/IOJ]OFI/I‘IGCKI/IX CBOMCTB JaHHOI'O OpraHu3Ma,
00yCJIOBIMBAIOUINI €ro CIOCOOHOCTh pa3BUBAThCS B BojAe, BeTpeuaeTcs u apyras
KJaccu(uKaIus 3arpsI3HEHHOCTH BOIbI 10 MUKPOOHMOJIOTHIECKUAM MTOKA3aTENSIM.

Kniueevie cnoea: Kauecmsa 600, eudpobduonocudeckuii nokazameino,
Kamapoowl, canpoobwl, CYynopoCcHOCb.

Annotatsiya. Ushbu magolada suv havzasi holatini taqgoslashda foydali
bo'lgan suv sifati ko'rsatkichlari, suvning ifloslanish ko'rsatkichlari bo'lib xizmat
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qgilishi mumkin bo'lgan suv sifatining gidrobiyologik ko'rsatkichi, ma'lum bir
organizmning rivojlanish qobiliyatini belgilaydigan fiziologik xususiyatlar
majmuasi muhokama gilinadi. Mikrobiologik ko'rsatkichlar bo'yicha suvning
ifloslanishining yana bir tasnifi mavjudligi keltirilgan.

Kalit so'zlar: Suv sifati, gidrobiologik ko'rsatkich, kataroblar, saproblar,
homiladorlik.

Annotation. This article discusses water quality indicators that are useful
when comparing the state of a water body, a hydrobiological indicator of water
quality that can serve as indicators of water pollution, a complex of physiological
properties of a given organism, which determines its ability to develop in water.
There is also another classification of water pollution by microbiological
indicators.

Key words: Water quality, hydrobiological indicator, catharobes, saprobes,
pregnancy.

BBenenue. Yyer 000O0IIEHHBIX IMOKa3aTele KadecTBa BOJ TOJIE3EH IPU
CpPaBHEHUU COCTOSIHUSA BOJIHOTO OOBEKTa B pa3Hble BPEMEHHBIC MEPUOJBI U TIPH
CpPaBHEHHMH Pa3HbIX OOBEKTOB.
ens nccnenoanud. 'mapodno/iornyecKuii moka3aresib KauyecTsa BO/bI
— MH/IEKC CYIIOPOCHOCTH.
Bce  MukpoopraHusMmbl, KOTOpbI€ MOTYT CIYXHUTh [OKa3aTelsiMU
3arpsi3HEHUsI BOJIbI, IEJISTCS HA KaTapoOOB U carpoOoB.
KaTtapo0b1 — MUKpPOOPTaHU3MBI, HACEIIAIOIIUE YUCThIE KIFOUEBBIE BOJIBI.
Canpo0bl — MUKPOOPraHU3MbI, HAXOJAIIHUECS BO BCEX MPECHBIX BOAAX C
Pa3HOM 3arpsI3HEHHOCTHIO.
Metoabl uccienoBanus. CanépHbie OpraHU3Mbl pa3aestOTCS:
® Ha moyicanpoOHbIe, KUBYIIIUE B OYEHb 3arpsS3HEHHBIX BOJAX, COCTABIISIONINX
MOJIUCANPOOHYIO 30HY;

e Me3acanpoOHbBIe, KUBYIIHE B 00JI€€ YUCTHIX ME3acanpoOOHbIX 30HAX BOJIOEMA;

® oJurocanpoOHbIE, HaxXOAANIMECSs B HAUMEHEE 3arps3HEHHBIX  BOJIAX,
00pa3yroIux OJUrocanpoOHyIO 30HY.

[Tosyyennbie pe3yabTaTbl. B 3aBUCHMOCTH OT MecTa OOWTaHUS BCE
BOJHBIC OpPTaHU3MBI JIENSATCS HAa JIB€ OCHOBHBIC TPYMIBI: OOUTAIOIIME B TOJIIIE
BOJIbI U Ha JHE OaccelHa.

IlepBas rpynmna nojipasaenseTcs Ha IUIAaHKTOH, HEKTOH U HEHCTOH, BTOpast
rpymnmna — 6eHroc.

[1aHKTOH HWCTUHHBIA —  BOJIOPOCIIH, BECIOHOTHE, BETBUCTOYCHIE,
pakooOpa3Hbie, KOJOBPATKH U JIp.

[11aHKTOH JIOKHBIA — MEPTBbIE OPraHU3Mbl, APEBECHHA, YTOjib, OOPBIBKU
TKaHEU, KOXKHU U JIp.
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HekToH — pbIObl, 1eab(pUHBL, TOTOBOHOTHE MOJUTIOCKH U JIp.

HelicToH — XryTUKOBBIE U TpOCTeHIINE (3KUBYT B TOHKOM ITOBEPXHOCTHOM
CJI0€ BOJIBI).

benroc — pasHble OpraHu3Mbl — TPUKPEIUIEHHBIE, 3aKalblBAaIOIIKECH,
CBOOOHO JIeXKaIIKe Ha JHE U JIp.

CynopocHoCTh — KOMIUIEKC (DU3HOJOTHYECKHX CBOMCTB  JTaHHOTO
opranm3ma, OOYCJIOBIMBAIOIIUN €ro CHOCOOHOCTh pa3BUBAaThCS B  BOJE,
3arpsiI3HEHHON OPTaHUYECKUMU BEIIECTBAMHU C HEKOTOPOU CTEMEHBIO Pa3NIOKEHUSI.
WHaekc  CyNOpOCHOCTM  PACCUUTBHIBAIOT  MCXOA W3  MHJUBUIYAJIBHBIX
XapaKTePUCTUK CYNOPOCHOCTH BUJOB, INPEACTABICHHBIX B Pa3IUYHBIX BOJHBIX
coobmiecTBax ((puroriaHKToHe, mepuduTOHE):

S= Y8 h) /S ki, (1)

r7ie S — UHJEKC CYIOPOCHOCTH, O€3pa3MEpHBI; sr— 3HAUEHUE CYIOPOCHOCTU
TUAPOOMOHTA, YCTAaHABIMBAEMOE TI0 CTHEIMAIBHBIM TaOIUIaM; h — OTHOCUTEIIbHAS
BCTPEUAEMOCTh B TOJ€ MHKPOCKONA HWHAMKATOPHBIX OPTaHW3MOB; n — YHCIO
BbIOpaHHBIX MHIUKATOPHBIX OPTraHU3MOB.

Kaxxnomy Buay ncciaenyemMbix OpraHu3MOB IPHUCBOCHO HEKOTOPOE YCIOBHOE
YHUCJIEHHOE 3HAUEHUE HWHAMBHUYaJIbHOTO HMHJEKCA CYHNOPOCHOCTH, OTPa’KaIoIIEe
COBOKYITHOCTh €ro (hU3u0JIOro-OMOXMMHUUYECKUX CBOMCTB, OO0YCIIOBIUBAIOIINX
CIIOCOOHOCTh OOMTAaTh B BOJE C TEM WJIM MHBIM COJIEP)KAHHUEM OPTraHUYECKUX
BewecTB. JlJisi cTaTUCTUYECKOM JOCTOBEPHOCTH PE3YJIHTATOB HEOOXOIUMO, YTOOBI
B Mpo0Oe coepkanoch He MeHee 12 MHAMKATOPHBIX OPraHU3MOB C OOILIMM YHCIIOM
oco0eii B moJie HaOMIoAeHUS KaxKaoro u3 12 opranu3moB He MeHee 30 mmiT.

VYpoBeHb 3arps3HEHHOCTHM M KJACC KadecTBa BOJAHBIX OOBEKTOB HMHOTIA
YCTaHaBIMBAIOT B 3aBHUCHUMOCTH OT MHUKPOOMOJOTMYECKMX IOKa3aTeseH.
Berpeuaercss w gpyras  KiuacCH(UKAIUS  3aTPA3SHEHHOCTH  BOJBI IO
MUKpPOOHOJIOTUYECKUM MoKa3aTessiM (Tadi. ).

Tabauua 1
OrneHka KayecTBa BOJ] 0 MUKPOOHUOJIOTHYECKUM MOKA3aTENSIM
Kiacc XapakTepucTuKa OGmiee uncmo Yucno OTtHOLIEHNE
YHCTOTHI KJacca OakTepuid, canpo(UTHBIX o011ero yucia
YUCTOTHI BOJIbI 108 knetok 6axrepuit, 1000 OakTepuil K YUCITY
KJICTOK/MJI canpo(UTHBIX
OaxTepuit
| OueHb yncTas Memnee 0,5 Memnee 0,5 Jlo 1000
| Ouenp yncTas Ot 0,5 10 1,0 01 0,5 10 5,0 Bbonee 1000
1 YMepeHHo Bbomee 1,0 no 3,1 | bonee 5,1 mo 10,0 Bomnee 1000 1o
3arpsi3HEHHast 100
v YMepeHHo bonee 3,1 1o 5,0 | bonee 10,0 mo 50,0 | Menee 100
3arpsi3HEHHAs
Vv ['psi3nas Bonee 5,0 no Bonee 50,0 no 1000 | Menee 100
10,0
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VI | Ouens rps3nas | Bonee 10 | Bontee 1000 | Menee 100

3akitoueHue. ['mapoXuMu4ecKuii UHACKC 3arps3HCHUST BOJIbI
I'mapoxuMHUUecKuii MHIEKC 3arpsi3HEHUS BOJIbI
M3B = XL, (C:/TAK) /N, (2)

rie ¢ — (akTtuyeckas cpeaHsis KOHIIGHTpauus /- TNpUMecH 3a
KOHTpOJIMpYyeMbIit niepuo, mr/it; ITJK; — npeaen momyckaeMoil KOHIIGHTPALMH | - i
MPUMECH, MI/JI; N — KOJIMYECTBO MPUMECEH; JTOJDKHBI aHAJTU3UPOBATHLCS HE MEHEe
CEMU TMpUMECEi, KOTOphble B JIAaHHOM BOJOMCTOYHHKE CUMTAIOTCS Hanbosee
3HAYMMBIMU II0 CAHUTAPHO-TOKCUKOJIOTMYECKOMY TIpU3HAaKy. B uwmcie cemu
nokaszaresied  0053aTeIbHO HYXKHO  yKa3blBaTh: 3HAYCHUS PACTBOPEHHOTO
kucnopoaa, pH u BIIKSs.
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TAJTABAJIAP BWIINMJIAPUHU XOTHUPAJIA CAKJTAHUINUHUA
HA3OPAT KWJIYBUA NTHHOBALIHOH CTATUCTHUK YCYJUIAP
NIJIAB YUKHUIIT JIOUNXACHHUHI TABCU®HU

X 1. FOnpameB —TassHY JOKTOPAHT.
AHJIHMKOH 1aBJIAT YHUBEPCUTETH

Aunomauun: Ywoy nouuxaoa UHCOH XOMUPACUHU HA30paAm KUTY8ul
CMAMUCIMUK  UHCMPYMEHMIAP MAKOMULIAUMUPUIUO UHHOBAYUOH CMAMUCIIUK
Memoonap uwiiab yukuiaou. Yiapea MHeMOHUK MeXHUKAiaped acoCiaHean YKy
KVIIaumMa apamunadu ea uyon smuaaou. baogcapunean uwinap ykysuu 6a
manabanapHu Ganiapoan on2aH OUNUMIAPUHU V30K MYOO0amiu XOomupacuHu
PUBOICTAHMUPUULRA XUMAT KUTAOU.

Tasanu cyznap: Xomupacus 6a Xomupaiu HA30pam Kapmaiap, HA30pam
KapmaHuHe Kyuu ea wxopu uezapanapu, Lllyxapmuume nazopam kapmanapu,
EWMA 6a KUSUM kapmanap, cmamucmux Hazopamoa 0y1eaH HcapaéH, VK)e
HCapaénu  8a UHCOH XOMUPACU, XOMUPAHU  MYCMAXKAMIO8YU MHEMOHUK
MexHuKanap, mamemamuxka 6a uH@opmamuka auiapuoa UIamuIa0Uean
MHEMOHUK MeXHUKAaap.
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Aunomayua: B omom  npoekme  Oyoym  ycO8epUIeHCMBOBAHDbL
cmamucmuyeckue UHCMpPYMeHmsl OJi1 MOHUMOPUHA Yel08eyecKol NaAMAmu u
0yoym pazpabomanvl UHHOBAYUOHHbBLE CIAMUCTNUYECKUEe Memoobl. /s Hux 6ydem
C030aH U U30aH Y4eOHUK HA OCHO8e MHEMOHUHecKux npuemos. Illpodenannas
paboma Cuyxicum pazsumuro y yuawuxcs 00J1208PEMEeHHOU NAMAMU O 3HAHUX,
NOJYYEHHBIX UMU NO NPeOMemaM.

Kntouesvie cnosa: Kommponvuvie xapmvl 6e3 namsamu u ¢ NAMAMbIO,
HUMICHAS U BEPXHAA 2PaHUuybl KOHMPOJbHOU KApMbl, KOHMPOJbHbIE KaAPMbl
llyxapma, kapmor EWMA u KUSUM, cmamucmuyecku KOHMpOAUpPyemblil
npoyecc, npoyecc 00yYeHUsI U NAMAMb Yelo8eKd, MHEMOHUYecKue npuembl,
VKpenagioujue namamos, MHEMOHUYECKUe Npuembl, UCNOIb3yemble 8 MamemMamure u
uHgpopmamuxe.

WNHcon xotupacu Ba YKyB kapaéHu OuiaH OOFIMK MyaMMOJap UKKH acp/iaH
OIIJIMKU Y3UHUHT JOM3apONUruHu WyKoTranu uyk. Cababu Oy uIiap WHCOH
MUSCUHHUHT TaJKUKOTIapura OOFNuK, mry cababmu XXI-acpHu Musi TaAKUKOTH
acpu 11e6 6exu3 aituiMarad. Xo3up/a Oy WyHanumara 6apya TaaiKuKOTIap UiM-
¢daH KaMOATUMITUTUHUHT JUKKAT MapKa3uja Typuoau.

Hemuc ncuxonoru ['epman D006MHXayc CTaTUCTHK MabJiyMOTapra acociaH-
raH XoJiJa WHCOH YpraHraHjapuHu, Kaiita Ttakpopiamaca 90% uu 30 kyH
MOOAHN/Ia YHUTUIIMHY Ba KaTTa YHUTHIL UKKW KyH MOOAHUIa COAUP OYIMITMHI
ucOotnarad. llyHnan cyHr xotupaaaru axoopoTJIapHU y30K MYIAAT/Id XOTHpara
xKoimam Oyinya Typiid WIMHA-ycayOuid ycysuiap Takiaud KWJIWHAM Ba KWJIMH-
MOKJIA.

WNHcoH xoTupacuHu (KUCKAa MYJIJATIM Ba y30K MYJJIATIM XOTUpa) Ha30pat
KWJIyBYM aMajuil CTATUCTUK MHCTPYMEHTJIAPHU UIUIATHUILI MPUHIUIIMHYA KYpCaTULIT
Ba HMHHOBAIIMOH METOJJIApHM WNUIA0 YWKUIIl Basudanapu Kyhugarwiapiaa
ndopar:

- VKyB sKapaéHHHN HHCOH XOTUPACH OWJIaH GOFIAHTaH XOJIA TAIIKHI STHIIL

- Marematuka Ba uHpopmMaTuka haHIapUHU YPraTUIIHE MHEMOHHUK TEXHHUKA-
Jlapra acocjlaHraH X0JiJ1a aMaJira OIIMPHIII;

baxxapunui tapTibu Kylinaaruiapaan noopar:

- Marematuka Ba Wudopmatuka ¢danmapura Moc KeTyBYM MHEMOHHUK
TEXHUKAJAPHU aKPaTUO YMKUII Ba SIHTUJIAPHU 0apno KUJIUII,

- Taxxpuba rypyxjapujia MHEMOHUK TEXHUKAJIApHU KYJIJIaraH XoJijia gapciap,
CEeMUHapJap, Tyrapakiap TallKWJI KWK Ba aMajira OMMpHIL;

- baxapunran wnmapHu camapacuin  EWMA Ba KUSUM  Hazopar
Kaprajapu épaamuaa Oomkapuii. bourkapuin 1aBoMu1a MHEMOHUK TEXHUKAJIAPHU
IOTYK Ba KAMYWIMKIAPUHUA aHUKJIAIl Ba TAKOMUJUIAIITUPHUIL,

- Amanma WNnUiaTWIraH Ha30paT KapTajJapHU YKUIT Ba HILIATHIN OVinda
CTaTHCTHUK XyJiocajap UIUIA0 YUKHIIL;

- JlacTmaOku TEKIIMPHUIIHUHT CTATUCTUK HAaTWXKaJlapy acocuia amaliui
yCIIyOuil KyJsTaHManap sipaTwil,
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- Mapnym Oup Tanmanran cuHd ExM Kypc ydyyH Maremaruka Ba
Nudopmatuka danu ydyH amanuil KyaiaHMa acocuia MHEMOHHUK TEXHUKaJIapHU
KYJ1a0 YKUTUI OYirda TaBcUsiap UIuiad YuKuI;

- Hatmxanap Oyiinuya BWIIOST, pecnyOfiMka Ba 4YeT AaBIATIAPUHUHT YyIIOY
HyHamum Oyinda naBpuil YMKaEéTraH KypHauiapJa MakoJjaiap Ba KOH(PpEpEHIHs-
Japjaa Te3uciap YOIl STHILL

- MHcoH Xxotupacu Ba YKyB >kapa¢Hu OuijiaH OOFIMK WIMHUHN-yCITyOUit
CeMHHApiap TallKWI 3TUIl. MyTaxacMCIapuHHU Kal0 KWiIraH Xojja HIMHNH —
yCIIyOU# TYTIJIAaMHU YOTI STHIIT,

- “Tanaba Ba YKyBUMJIApHH XOTHpaJapWHU HA30paT KWIYBYM HWHHOBAIMOH
CTaTUCTHK METOJUIap Ba MHEMOHMK TE€XHHUKajap~’ HOMJIM YKYB KyJJJaHMa SpaTUII
Ba YOII 3TUII.

Jloitmxanu amasira omupuIl OOCKUYIAPH:

. Mynnar .
JloiixaHu aManra OIMpHUIL OOCKUWIApU (gopa) Kyrnmaérran Hatmxa
V30K MYyZIIATIN
MaremaTtuka Ba uH(popmaTHKa
XOTUPaHU OoIIKa-
danmapura MOC MHEMOHHMK TEXHUKaIap PHIITA OMJ CTATHCTHK
acocuzia Ta)KpI/I6a rypyxiapuaa gapciap, LIl VHCTPYMEHTIIAPHU
CEMHUHApyap Ba Tyrapakjap TallKWI ’ acocu. Tamabanapaa
STUII Ba Hazopar KapTrajgap OwiaH Y30K MYyAAATIIA
OomrKapuI XOTUPAaHU MyCTaxKam-
JIAHUIIN
Hazopar xapranapHu yKWIll Ba UIUIATHII Hasopar KapTanapHu
oyitnua CTaTUCTHUK XyJIOCAIapHU 1y | HaTm Ba
aHUKIam. AManuid yciyOud KyJiaHma ’ VKUTHILTA OUJT aMaJTui
€311 BA YOII ATHIII yciyOui Kysuianma
QaHHUHT  TAaHJIAHTaH
Tannanran Ttaxpuba TypyxJapu Y4yH OYTMMHHN MHEMOHHK
MHEMOHMK  TEXHMKa  Ba  HA30par TCXHHKA Ba Hasopat
KapTajiap acocuaa
KapTanapra acocCJIaHTaH TaBcUsIap I, 11 N
VKUTHIITA (0)0
unuiad  yukum.  Makosia  Te3ucnap
) TaBcus-ap. Makona
Tal€pian Ba YOI 3THIIL. Ba  Te3UCHAp 4Ol
STUIL.
Bunosit, Pecniybnuka — muku€cumaru | |1, IV |Mnmuit yCIryoui
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CeMUHapIap TaIIKAI ATHIIL. TYIUIaM, VKyB

Pexamamrupuirans  yKyB  KyJUIJaHMaHU KyJllIaHMaHH 1011
ATUJITaH BapUaHTIaApU

TarépJalll Ba YOIl STHUIL.

Kyrunaérran axyHuil HaTHkanap 3ca Kyhuaarmiapaad noopar:

- OCKM CTaTUCTUK MHCTPYMEHTJIap TAaKOMWJUIAIITHPWIAIA Ba WHHOBALMOH
CTaTUCTHUK METOUIap SAPATUIIA]IH;

- “Tamaba Ba yKyBumiapHu Marematuka Ba uH(OpMaTHKa QaHIapHuIaH
oNiTaH OWIMMJIAPUHUA XOTUpaJa CaKJIaHWIIWHU Ha30paT KWIyBYM HHHOBAILIMOH
CTaTUCTHK yCyJUlap Ba MHEMOHMK TEXHHKajiap~ HOMJIM YKyB KyJulaHMa
TanépiiaHay Ba YOIl STHUIL.

- Te3uc Ba MakojanapaaH noopaT WIMUN TYTUIaM SIpaTUIIa Ba YOI ITHIIA]IH.

- Marematuka Ba uHbopmatuka HaHJapuHUHT 0ab3u OVIMMIIApUHU ¥3 UUUra
oJiraH Ba 1 YKyB HuiMra MyJpkajulaHraH YKyB peka Ba JacTyp Tajlada Ba YKyBUH-
JApHU XOTUPACUHU KyUaUTUPUIITa MYIDKALIa0 UIuiad YUKUIaIH.
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