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Modern informatics and its teaching methods (MITM2020) [Electronic
resource]: collection of materials of the international scientific-practical conference. -
Andijan, May 20, 2020. Section III. Modern informatics and management DOI
10.26739/conf 20/05/2020 3

The collection includes abstracts of the international scientific-practical
conference "Modern informatics and its teaching methods (MITM2020)", which was held
on May 20, 2020 in Andijan.

The international scientific-practical online-Internet conference includes scientific
theses in the field of education, which includes the achievements of modern computer
science and its teaching methods.

The conference was divided into four sections:

- modern methods of teaching informatics in high and medium education;

- modern informatics and management;

- methods and algorithms for processing information;

- the role of information and communication technologies in preschool education.

Abstracts are published in the original edition (with corrections and revisions).
Authors of published materials are responsible for the accuracy of the information, quotes
and information. Their opinion may not coincide with the opinion of the editorial board.
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SECTION III. MODERN INFORMATICS AND MANAGEMENT

ABTOHOM DHEPTUSI TABMUHOTHU: MYAMMOJIAP, TAPAKKUET
NPUHIMUIIVIAPH, EHUMJIAP

M.K.Maxkamos, E.D.Kypoonos. Anousicon dasnam ynugepcumemu,
Y3o0exkucmon.

AHHOmayua: maxonaoa  aemMoOHOM JHepeemuKa KypUiMAalapuHu uwiao
yukuw  macaracu  Kypub uuxunean. Pesonwamc cucmemanapunumne — 205CUu,
npunyuniapu 6aén smunean. Pezonanc cucmemanapu ounan 60enux 6yacan uimuil
MYamMmonap KeamupuiaH.

Kanum cysznap: Pesonanc cucmemanapu, suepeemuxa, H.Tecna, /J.Cmum,
0300 2Hep2usl, HOYUSUKIU CUCeMAd, NOMEHYUAT dHepeusl, oLoanu IHepeusl.

Annomayusa: B cmamve paccmampuiéaemcs 60npocuvl pazpabomku cucmem
A8MOHOMHO20 97eKmpoobecneuenus. H3nooxcena uoes pe3OHAHCHLIX cucmem U
npunyun eé gynkyuonuposanus. llpeonazaemces psao HepeuweHHbiX HayuHbIX 3A0ay
8 PE30OHAHCHBIX CUCEMAX.

Knwuesvie cnosa: Pezonancnvie cucmemul, snepeemuxa, H.Tecna, /[I. Cmum,
Cc60000HAs dHepeusl, HeTUHeUHds CUcmemd, NOMEHYUAIbHAS SHepeusl, NONe3Hds.
9Hepeusl.

Annotation: In article, is discussed questions of the system development
autonomous electric provision. The idea of the resonance systems and principle of
her operation are Stated. The row of the undecided scientific problems is Offered in
resonance systems.

Key words: The Resonance systems, energy, N.Tesla, D.Smith, free energy,
nonlinear systems, potential energy, useful energy.

MabayMKH SHEpreTUKa MyMaMMOCH JTyHE XaM>KaMUATH OJIMA TypraH 3HT
noi3apd MyamMmonapan Ovpu xucobiaHaau. Xo3upAa AMEKTP SHEpPrusicu uuuiad
YUKUILTA AyHE OIOMKETUHUHT 1/3 KucMu capd KHWIMHMOKIA. DHEPIusl OJIUIl YUyH
Xap Wuiu Muuiapaiad ToHHa €KWIFK €Kuinaqu. JIeKkuH myHra Kkapamaid JyHEHUHT
Kymiad  mMamiakamiapuja JHEeprus TaKuWUIMTH — CE3WIMOKAA.  DHeprus
TaKYWJUIMTHA, MaMJIAKaTHU HWKTUCOJUW  PUBOXJIAHUIIUTA TYCKUHIUK KUJIAJU.
Nmna® yukapuill KOpXOHAJIAPUHUHT CaMapaJIOpJIMTUHUA TyIUpuO roOopaju.
Mamnakar WXKTUMOMH Xa€Thuaa XaM calOui okuoOariaap KenTupud dYuKapaiu.
WkTucomuunap Tuian OWiiaH auTraHja Mamiiakar “Yu xykanurura” Karta MOJIIUN
Ba MabHABUU 3apap KEITHUPAIH.

MyamMoHUHT ca0alu, OupuHUYuAaH AyHEAA Ka3uO ONMHAETTaH SHEPrus
3aXUpallapuHd T€OMETPUK MPOrpeccus Tap3uaa KaMaunbd Oopaérraniuru Oyica,
WKKWHYY TOMOHJIAH PUBOXIIAHAETIaH MaMJlakariap/ia uluiad YuKapuil CypbaTUuHU
Te3  YCUIlM  HaTWKacuja  dSHeprusAra  OynmaérraH  TaJaOHUHT  OpPTHO
oopaérrannuruaaaup. bynaan tamkapu ['DCnapHu sxonorusira cajiOuil TabCUPH,
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yaapaa  9SHepruss unuiad  YMKapuin  JKapa€HWHH — CyB  XaB3aJIApUHHUHT
UMKOHUSTIApUTa TYFPHUIAH — TYFPU OOFIMKJINTH SHEPreTHKa MyaMMOCHHU sTHAa
YyKypJIalITUPUO F0OOPMOKIA.

Xo3upaa 3HEpreTuka MyaMMOCHHHU Xajl 3TUIIHM aJITepHATUB BapHaHTIApU
unuiad yukuirad. bymnap:

o Tabunii »Heprus ManOaanapujaH QoiasaHran Xoijaa dSJEKTP
SHEPTUSICUHU UIILIA0 YMKAPUIIL;
o ABTOHOM SHEPIrus TAbMUHOTH KypHJIMadapyuHU UILIA0 YUKUIIL.

buprHun BapuaHT TEXHOJOTHSUIADUHUHI  aCOCHUM  MaKcaaud  dDJIEKTP
SHEPIUSICMHU  WIIad  YuKapumiga  TaOuumid  sHeprusi — ManOaalapujaH
dbolnananumgan nbopar. Macanan: Ky€m sHeprusicujian (oanaHuil, Mamo
sHeprusicuyiad goinananun Ba X.K. by TexHonorusmapHuHr §.u.K. xKyaa xam Macr,
TaH HapXW IOKOpW OyiaraHnurujiad amManuérra TaaOuK dStuil ¢akar aaBiar
MUKECHJIAa MapKa3lalllTUPUITaH XoJija amalira olIupuwicaruHa cap@uanra
xapaxariapau ynap 10-15 kunnpa okiamm MyMKHH. ByHIail SHEprusi TabMUHOTH
MapKa3JalTUPUITaH SHEPrusi TAbMUHOTH €0 atananu [7].

NKkknHYM BapuMaHT TEXHOJOTHSJIAPUMHUHT ACOCUUA Makcaau “Yil XyKanurum’
Y4yH aBTOHOM D3JIEKTp SHEPrusiCMHM HIUIad 4YUKAapuijgaH uOopar. ABTOHOM
SHEPrusi TAbMHUHOTH KypWIMaJdapyuHU IIapTId paBUILJda HUKKU Typra OYiuiil
MYMKHUH: OMPUHYMCH MEXaHHK SHEPrUSHU DIIEKTP SHEPruscHUra aiaHTHPHUIIL
OpKaJM JHEPrusi OJUIl KypuiMalapu; HUKKUHUHUCH, PE30HAHC CHUCTeMallapu
€paaMua JIEKTP SHEPTUACUHU OJIUIIL

bupvHun  xun  SHeprus  TabMUHOTH  KypuiMallapy HWYKH  EHYB
JBUTATEJUIADMHUA HWIUIAIl TMPUHIMOWra acociaHrad. Xo3upaa Oy xwigard
KypUJIMaJapHUHT Kymia® Typiapu MaBxkyld. beH3WH acocuaa HWIUIOBYU
AJIEKTpOreHepaTopiap, Cojiipka acocujia MIUIOBYU AIEKTPOTEHEepaTopiap, TaOuuii
ra3 acocuja HIUIOBYM DJIIEKTporeHepaTopiap Ba X.K. by Kypuwimanap ycruua
Kymad wiMUil TaIKUKOT uluiapu oiaud Oopuimokna. daH Ba TEXHUKAHUHT
PUBOXUIAHUINM HaTWKacuaa Oy KypuwiMmanapHuHr ¢.u.k. 60% raua kyTapuiiras.
Jlekun Oy KypuiamanapaaH ¢oiiganaHuirad 4yorna, Ou3 siHa HedTh, raz Kalu
AHEPIUs TallyBYHIIapra OOFJIaHuO KoJaMus.

NkkuHYM XU BIEKTPOTEHEpaTopiiap PEe30HAHC CHUCTEMallapu acocuja
Kypunaau. Pe3onanc cucreManapu Oyitmya wimuii-taakukoT unuiapu H.Tecna,
Houn Cwmut, D.I'psit, T.Kamananze, Amgamc, CobOomeBa, AmnekceeHko, [pomona,
Honanbma, KonapamoBa, MotoBuiaoBa, MenbHUYEHKO KaOWM  HUXTHUPOUH
Tamad0ycKopiap TOMOHHIAH amalira OMUPUITaH. YIap TOMOHUJIAH F03/IaH OPTHUK
nateHTIap XuMmosi KuiuHrad. [lareHtnapgaru roslapHU amanuid  TagOMKH
cudaruna KyHuJarwiapHu KypcaTHUIl MYMKHH: Ja3epid KECUII JacTroXJapw,
IOKOPY 4YacTOTaJld TeHeparopiap (MarHeTpoOHJap, IUIATUHOTPOHJIAP, HOTYPYBUU
TYIKUHIW JlaMmmanap, Ta3jiu jasepiap, IOKOpU KyBBaTJIM JIIEKTPOMArHUTIAp Ba
X.K.), MHIYKIIMOH Tiewsap Ba X.K. Fosimap acocan ummnad yukapuin sxkapaéHura Ba
IOKOPY BOJIBTJIM KYWIAHUIIJIAD acoCHjia WIMHUN-U3IIaHUILIAp Oaubd Oopuiira
Taa0uK STuirad. Jlemak, TaAKUKOTHM KUM MaOjar OWiaH TabMHHJIACA YHHUHT
MyaMMOJapH Xajl 3TWIraH. JIGKUH NaTeHTIAPHUHT aCOCUN FOSICH, aBTOHOM 3JIEKTP
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TabMUHOTH KypUJIMaJlapUHU WIUIA0 YUKW FOSICH, IIy KyHrada XaéTra TaJg0uK
sTiIMarad. byHuHr cababnapu Typnauya OyIuiIy MyMKHUH.

Xoszupna HMutepner caxudanapuna “Ozo0m sHeprus”’ pyOpHUKacH OCTHJIA
Karop MakoJiajap 3bJIOH KWIMHMOKAA. “O3011 SHEpPruss HUHT aCOCUN Ma3MyHHU ““Yii
XYKaJIUTK’ y4yH aBTOHOM SHEPrus TabMUHOTH KypWIMaJapyuHU JOWMXalalliaH
noopar. Taknmud s>Tunaérran jgoiuxanapHuHr acocuid rosicu H.Tecma Tomonuman
Oynnan 150 ¥iun aBBan Takiug 3TUITAH pe30HAHAC cucTeMmanapu rosicuaup [1-6].
H.Tecnagan KeiiMH YHUHT FOSUIAQPUHM amaluérra TaJ0uK »TUO KU3UKApIu
HaTwxanap onrad Taakukoruu Jlon Cmutaup. Jon CMUTHU alTUIINYa, Y XO3UPTU
UMKoOHUATIapAaH kenud ynkuo H.Tecna rosutapunu siHaga puBoxiaaHTupras. Jox
Cmur TOoMOHMAaH &3wiraH Xyxokarna «Resonate Electrical Power System» y
mynaal npeinu: “lTloreHnuan sHeprusi Tabuaraa JOMMO MaBxkyd. Y aMalnuid
dbopmara aiinanranga Qoiinanu >Heprusira ainaHagu. by sHeprus NOTEHIIMATUHU
OwnBocUTa,  OBJEKTPOMArHUT  XOJIUcaldapu  OpKadu  Ky3aTUIl  MYMKHH.
DJeKTpOMAarHuT XOAUCAIapUHUA TyTHO ONUIN Ba (oilganu sHeprusara auJaHTUPHUIIT
MYMKHH .

By MakonmaHu HOYM3UKIM cUCTEMaiapja TaxJiuia Kwiamus. Houusukiau
CUCTEMaJIap/la MATrHUT TYJKUHJIAPUHUHT CTPYKTypacu KHUPHUII SHEpPrusicura
HUcOaTaH YUKUII YHEPTUICUHU KyUYaUTUPUII XyCyCHUsITUTa ora. MacanaH: MHaHUHO
TOpJapua KUPUII SHEPTUIACH YUKHUIII SHEPTUACUTra HucOaTaH OUp Heua MapTa Kam.
YUukuin SHEPrusiCHHM  IOKopuiurura cabad, Topiap opacuaa pe3oHaHac
xomucacuaup. ToBym TeOpanunuiapu, Oy SJIEKTPOMArHuUT TeOpaHUILIapU
cnektpura kupanu. Jlemak OyHaai 3pdexT 3MeKTpoMarHuT TeOpaHUuIIapuIa Xam
103 OEPUIIH KEpaK.

®doitnanu sHeprust — Oy aTpod-MyXUT MOTCHIUATUANP. DJAEKTP NOTECHIIMATN
Macca Ba Te3JaHUIIra OOFNUK. byHJaH ep Maccacu Ba YHMHT Xapakar Te3JIUTH,
epra IKOpH JIEKTP MOTEHIMAIUra 3ra OVIUII UMKOHUSITUHHA Oepaju.

Tabuarna moumo arpod-myxut “3ypukuiin’ (Bo3MyllleHHE) 103 Oepud
typagu. Ep mapuna xap xyHu munytura 4000 tagaH OpTHUK 4YaKMOK YaKaau.
VYnapuunr xap 6upu 1x10% Bonsr, 200000 AMnepaaH >/1eKTp KyBBaTUHHU Oepaju.
Bup xewa-kynaysna 57600x10° Bonst, 1152x10° amnep s1eKkTp KyBBaTHra TEHL.

Kyém Oarapesiapu Ky€uigaH Kela€Tran 3JEKTPOMarHuT OKUMUHU JOUMUUN
TOK JHEprusicura aantupanu. by siaexkrpomMarHuT okumu TeOpanumu “Tamma
Hypnanuir” 1e6 aranagu. “I'amma Hypnapu” — Oy TeOpaHUII HATHXKACH OYJIMMUIII
TYIKUH 3apOanapuaup. MabiayMmku, xap KaHgad 3apba Oupop MUKIOpAaru
sHeprusAra sra Oymaau.

Tabuarna wkku xwi a3mekTp MaBxkyd. llotenmman snektp Ba ¢doiganu
ANIEKTp. DNEeKTp (poiganu ayeKTpra aljaHMaryHya, y HOTEHUHUa JIEeKTp Oymanau.
OnexkTpoHiap TeOpaHUIIM 3JEKTp MOTEHIMAIWHM aKTUBIAIITHpaau. Pe3onanac
YacTOTa HaTWIKacHlla lo3ara KelaJurad dJEKTp OKUMU KyWIAHWIIH, 3apypuid
SHEPrus XaXXMUHU Oepaau. VIXTuEpuil 3MeKTpOMArHuT FajiTarura TOK Oepuiirasa
YHJA DJICKTPOHJIADHUHT aljaHMa Xapakaru ro3ara kenaau. by xapakar Qoiinanu
SHEprus UiuIad YUKaApPUIl UMKOHUSITUHU Oepaju.
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Okopungarn mynoxaszanapaaH KenuO YMKUO aBTOHOM JIIEKTp MaHOau
cUCTeMacuHu wuliad yukuil MyMmMKuH. By cuctema tpancdopmarop — Ba
KOHJICHCaTopiapiaH Tamkui Tonaau. Cucremasa IKOpHU KyBBaTJIH 3JIEKTPOMArHUT
OKMMMHM TaIllKUJI 3TUII MYMKHH. By 3J€KTpOMarHuT OKMUMHUHU OomkapuO, Ou3
V3UMU3 yuyH 3apyp OYJIraHn MUKIOpAA AJIEKTP SHEPTUSCUHU OJUIIMMHU3 MYMKHH.
Kepaknu wmukmopaa MarHUT OKMMHHU XOCWJ KWIMII YYyH KOHAEHCATOpJaH
dorinananamu3. Konpencatop Ba TpaHCHOPMATOPHUHT OupIaMuM YyJIFamu
Oupranukaa TeOpaHUIl KOHTYPUHHM TAIIKWJ JTUII HWMKOHUSTUHH Oepaju.
TeOpanuil HaTWXKacuaa CHUCTEMAJard JJIEKTpoHJap Ky3ronaau. TeOpanwuii
yacToTacu KaHya Karra OVyiica, MIyHYa KYO JJIEKTPOHJIAp XapakaTra KelaJu.
OJNEKTPOHJIAPHUHT Xapakar TE3JUTrd IIyHYalluK KarTa OYlaJuKu, HaTuxajaa
CUCTEMaJla KyWIH OJIIEKTPOMATHUT OKUMH XOCWJI Oynanu. OJIEeKTpOMarHuT
OKHMMM/JIAH 3apypUM SJIEKTP SHEPIUs axparud OJUHAIU.

DJNEKTPOHIAPHU KY3FOTHUIIHY SHT SIXIIU yCYIH Oy PE30HAHC FajaTard XOCHJ
Kuniaup. Pe3oHanc rantaru arpoduaa MarHUT MaIOHH Ba TYJIKWUHIIAP XOCHII
oynanu.

Fanraknarn MarHUT OKUMHUHU Ba DJIEKTP TOKMHHM OMp OyTyH 1e0 TacaBByp
KWINII MYMKUH. ByHnan snektponnap xydT xonga MaBxyn Oymamu. Uynrampaa
ANIIEKTPOHJIADHUHT YHT TOMOHTa aillaHa€TraHu KyWIAHWIIHU TabMUHJIAWIU, yarl
TOMOHra anjaaHa€TraHu »dJEKTP TOKUHU TabMUHIIANUIN. By »snexrponmap
oupranukaa KyBBathu (Bonbt x Amnep = Kyssar) 6epanu [1-6].

by rte3uc H.Tecna tomonupan taknud stunran Ba [[.CmMuT TOMOHUIaH
KyBBaTjaHraH. buszHuHr (ukpuMu3zda Te3uc HazapueTAa XaMm, aMaluéTaa Xam
ucOOT KunuHMarad. TYFpu, TOK Kydd Ba KyWIaHMII SJIEKTPOHJIApPHHU Xapakaru
Tyaiinu ro3ara kenagu. JlekuH sneKkTpoHiapHU KypT Xonga Oymuiu, VHT
TOMOHTa aiJlaHa€TraHy Ky4WIAHWIIHW, Yall TOMOHTra aijlaHa€TraH TOK KY4YHWHHU
TabMMHJIAIIKA Ha3apuil Ba amManuii ucOoTra sra smac. byHAaH Tamikapu, yaap
Takiaud 3TraH FOSUIAPHU MaTEeMaTUK MOJENH uinad yukuiamaras. [larentnapna Ba
MakoJiajiapia MIUIaTiiran GopMmylialapHd acocjapu €Tapiau sMac. OHI MyXUMH
PE30HAHC CHUCTEMAcH »JJIEMEHTJIAPMHUHT AaHWUK XHUCOO-KUTOOM OepuiiMaras.
Tama60yckop — wuxtupounnapuunr (T.Kanmanagze Ba Oomikanap) UWHTEpHET
caxudanapunaru BugeowibMIapu KypradmagaH Oolika Hapca smac. UyHKu
yJlapJia WJIIMUM acOCHOMAamap MyK.

Jlexun mryHra kapamaii Oy Oyrok TaxkpubOauu (3KCIIEpUMEHTATOP)
onuMJIapHU (UKPUHU HHKOp 3THO OYynmaiiaun. by QukpraapHu Taxjawin >TUll,
yIapHU €KW HMHKOp ATUII  E€KM TacAukiam Oy WIMHA MyaMMoniaplaH Oupu
XUCOOJIaHaAIN.
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ZAMONAVIY DASTURLASH TILLARIDAN FOYDALANIB OLIY
TA’LIM MUASSASALARIDA TALABALAR KONTINGENTI HISOBINI
BOSHQARISH.

Shamsitdinov S.Q., Andijon davlat universiteti, Xakimova M.S. Andijon
shahar 15-maktab o qituvchisi, O'zbekiston.

Annotasiya: Magqgolada talabalar to'g'visidagi va ularning harakatlari
to'g'risidagi barcha ma'lumotlarni, shuningdek mijozlar uchun ishlab chigilgan
ilova dasturlarni taqsimlangan ma'lumotlar bazasini yaratish orqali universitet
talabalar kontingenti harakatini boshqarish usullari yoritilgan. Amalga oshirilishi
rejalashtirilgan dasturiy mahsulot nafaqat turli xil hisobotlarni samarali
shakllanishini ta'minlaydi, balki universitet kontingentining harakatini samarali
kuzatishga imkon beradi.

Kalit so'zlar: tagsimlangan ma'lumotlar bazasi, dasturiy ta'minot, shartli,
kontseptual, mantiqiy, fizik modellashtirish, ob ekt doirasi, ma'lumotlar sxemasi.

Annomayusa: B cmamve npedcmaeiena  peanuzayus — MeXaHusMa
appexkmusHo20 npocpamMMHO20 yiema OAHHbIX O O8UNCEHUU KOHMUH2EHMA 8)3a 3d
cuem NpoOeKmMupo8aHusi pacnpeoeneHHol 6azvl OAHHBIX CMYOeHmMOos, XpaHaujelu 6
cebe 6ce ceedenus O HUX U UX nepemeujeHusix. IDKCNIyamayus 6HeOpeHHO20
NPOCPAMMHO20 NPOOYKMA 0Oecneuum He MONbKO ONnepamusHoe GopmuposaHue
PA3IUYHbIX  OMYemos, HO U NO360AUmM  IPOEKMUBHO  OCYyUecmeniamy
CBOEBPEMEHHBII KOHMPOTIb 3a 0BUINCEHUEM KOHMUHSEHMA 8)3d.

Knwueevle cnosa: pacnpedenennas 6asa  OAHHLIX,  NPOSPAMMHOE
obecneyeHue, ycnoeHoe, KOHYenmyaibHoe, Jloeudeckoe, puzuueckoe
Mooenuposatue, 00vbem 00beKkma, cxema OAHHBIX.

Abstract: The article presents the implementation of the mechanism of
effective program accounting of data on the movement of the university contingent
by designing a distributed database of students that stores all the information
about them and their movements. The operation of the implemented software
product will provide not only the efficient generation of various reports, but will
also allow for effective timely monitoring of the movement of the university
contingent.

Keywords: distributed database, software, conditional, conceptual, logical,
physical modeling, object volume, data scheme.

Taraqqiyotga erishish uchun ragamli bilimlar va zamonaviy axborot
texnologiyalarini egallashimiz zarur va shart. Bu bizga yuksalishning eng qisqa
yo’lidan borish imkoniyatini beradi. Bugun dunyoda barcha sohalarga axborot
texnologiyalart  chuqur kirib bormoqda. Yurtimiz  Xalgaro axborot
kommunikatsiya texnologiyalarini rivojlantirish indeksi bo’yicha 2019 yilda 8
pog’onaga ko’tarilgan bo’lsa-da, hali juda ham orqadamiz. [1]

Zamonaviy hayotni tijorat tashkilotlarida ham, ta'lim muassasalarida ham
samarali boshqarishsiz tasavvur qilib bo'lmaydi. Bugungi kunga kelib,
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O’zbekiston oliy ta’lim muassasalarida juda ko'p talabalar tahsil olmoqda,
ularning har biri haqida shaxsiy ma'lumotlar ta'lim muassasasidagi turli xil
ommaviy axborot vositalarida saqlanadi, talabaning universitetga kelishi (o'qishga
qabul qilinishi, o'tkazilishi va hokozo) to'g'risidagi ma'lumot, mutaxassislik yoki
yo'nalish, tayyorgarlik to'g'risida ma'lumot, ta’lim shakli va o'qitish asoslari va
boshqa ko'plab ma'lumotlar shular jumlasidandir. Ushbu ma'lumotlar doimiy
yangilanadi va universitetning o'quv bo'limi va ta'lim muassasasining boshqa
tarkibiy bo'linmalari tomonidan doimiy ravishda qayta ko'rib chiqilishini talab
qiladi. So'nggi ma'lumotlar asosida turli xil hisobotlar tuziladi va shartli harakat
kuzatiladi. Hisobot statistikasi O’zbekiston respublikasi oliy va o’rta mahsus
ta’limi vazirligiga va sub'ektlarga ma'lumot berish, davlat topshiriglarini
shakllantirish va davlat topshirig'ining bajarilishi to'g'risida hisobot berish,
shuningdek bitiruvchilar to'g'risida Bandlik va mehnat munosabatlari vazirligiga
ma'lumot berish maqsadida yaratiladi. [2,4]

Universitet talabalari kontingenti xarakati talaba to'g'risidagi ma'lumotlarga
ega bo'lgan turli xil protseduralarning bajarilishi tushuniladi. Masalan, talabalarni
talabalikka qabul qilish, talabalar safidan chiqarib yuborish, bitiruv, talabalarni
tiklash, ularni boshqa joyga o'tkazish, akademik ta’tilga chigarish shular
jumlasidandir. Bitta avlod talabalari faoliyati tugallangach, ularning faoliyati
yopiladi va avlod talabalari faoliyati yaratiladi. Universitetda talabalarning
tagsimlanishi va tegishli kontingent harakati asosan talabalarning o'qitish shakliga
(kunduzgi, sirtqi va maxsus sirtqi) bog'liq. Shuningdek, o'qitishning asosi ham
juda muhim mezon hisoblanadi unda davlat granti yoki shartnoma asosida o’qishi
hisobga olinadi.

Buxgalteriya hisobiga ta'sir etuvchi omillar soni juda ko'p. Ulardan
ba'zilarini sanab o’tamiz:

1) shaxsiy ma'lumotlar, fakultet, mutaxassislik, guruhi, imtiyozi,

2) talabalarni biron bir sababga ko'ra talabalar safidan chiqarish, qayta
tiklash va akademik ta’tilga yuborish;

3) talabani boshqga universitetga, boshqa fakultetga yoki boshqa
mutaxassislikka o'tkazish;

4) talabalarni bitirishi;

5) talabaning oilaviy holati;

6) stipendiyalar mavjudligi va toifalari;

8) yotogxonada yashashi.

Ma'lumotlar bilan ishlash samarali bo'lishi tez va sifatli hisobotlar yaratilishi
uchun barcha ma'lumotlar elektron ma'lumotlar bazasida (MB) saqglanishi kerak
bo’ladi.

Ma'lumot almashishni ta'minlaydigan tarmoq texnologiyalarining tezkor
modernizatsiya qilinishi munosabati bilan tagsimlangan ma'lumotlar bazasini
boshqgarish tizimlari texnologiyasini yaratish maqgsadimiz uchun katta qadam
bo'ladi. Markazlashtirilgan tizimlardan farqli o'laroq, ular foydalanuvchilarga o'z
saytlarida saqlanadigan ma'lumotlarga va turli xil uzoq saytlarda joylashgan
ma'lumotlarga kirishga va foydalanishga imkon beradi.
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Universitet talabalari kontingenti harakati ma'lumotlar bazasi ko'p
foydalanuvchilarning ish rejimini qo'llab-quvvatlashi va turli xil yozuvlarni
tayyorlash, o'zgartirish, filtrlash, qidirish va o'chirishga imkon berishlari kerak.

Ma'lumotlar bazasida mavjud bo'lgan ma'lumotlar qat'iy ravishda
yangilanishi va dolzarb bo'lishi kerak va har doim quyidagilarni o'z ichiga olishi
zarurdir: 1) fakultetlar, kafedralar, guruhlarning nomlari, dars raqamlari. 2)
talabalar to'g'risidagi ma'lumotlar (ismi, tug'ilgan sanasi, manzili, jinsi, o'qish
shakli va asosi, o'qiyotgan yili, o'qish holati, talabalar soni, asoslari, imtiyozlari,
o’zlashtirishi, stipendiyalari toifalari); 3) buyurtmalar to'g'risidagi ma'lumotlar
(Ne, sanasi, turi); 4) talabaning buyrugqlari harakati tarixi.

Ma'lumotlar bazasini loyihalash ikki asosiy bosqichdan iborat: mantiqiy va
fizik modellash. Mantiqiy dizayn bosqichida talablar to'planadi va ma'lum bir
ma'lumotlar bazasini boshqgarish tizimidan (DBMS) mustaqil bo'lmagan model
ishlab chiqiladi. Fizik modellashtirish bosqichida ma'lum bir MBBT uchun
optimallashtirilgan model yaratiladi; aynan shu model amalga oshiriladi.

Ma'lumotlar bazasini yaratish jarayoni quyidagi bosqichlardan iborat:

- ma'lumot to'plash;

- ob'ektlarni aniqlash;

- ob'ektlarni modellashtirish;

- har bir ob'ekt uchun ma'lumot turlarini aniqlash;

- munosabatlarni aniglash;

- normallashtirish;

- fizik modelni o'zgartirish; - ma'lumotlar bazasini yaratish.

Birdan oltigacha bo'lgan bosqichlar mantiqiy modellashtirish bosqichini,
qolganlari fizik jihatini tashkil etadi.

Tizim domenini aniglash va axborot modelini yaratish kontseptual dizayn
bosqichining asosiy magsadi hisoblanadi. Ushbu loyihaning asosiy yo'nalishi
universitet talabalari to'g'risidagi ma'lumotlardir.

Kontseptual model bu barcha foydalanuvchilarning ushbu ob’ekt sohasi
ma'lumotlar bazasiga qo'yiladigan kontseptual talablari. Shu bilan birga, ishlab
chiqaruvchining sa'y - harakatlari asosan ma'lumotlar bazasining kelajakdagi
foydalanuvchilariga tegishli ma'lumotlarni  tuzishga va ular o'rtasidagi
munosabatlarni aniqlashga garatilishi kerak.

Talabalar kontingenti ma’lumotlar bazasi ierarhik model asosida yaratilib
uning ma’lumotlar sxemasi quyidagicha ko’rinishda bo’ladi.
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Bu yaratilgan ma’lumotlar bazasini barcha zamonaviy dasturlash tillari
yordamida boshqarish mumkin. Bularga PHP, Dephi XE, Python, Ci# dasturlarini
misol qilib olishimiz mumkin.

Xulosa qilib aytganda maqolada talabalar va ular to'g'risidagi barcha
ma'lumotlarni saqlaydigan hamda foydalanish ushun joriy qiladigan ma'lumotlar
bazasini, shuningdek mijozlar uchun ishlab chiqilgan ilova dasturini yaratish
orqali universitet kontingenti harakati to'g'risidagi ma'lumotlarni samarali dasturiy
hisobga olish mexanizmi amalga oshirilgan. Usbu mexanizm asosida universitet
kontingentining harakatini samarali o'z vaqtida kuzatishga imkon beruvch dastur

yaratish bosqichlari yoritib berilgan.
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THREAT MODELS OF THE INTERNET OF THINGS
Abduraximov D.P. Andijon davlat universiteti, O'zbekiston.

Annotation. In this paper given threat models of the internet of things.
Moreover their characteristics are described.

Key words: External attacker, Spoofed, altered, or replayed routing
information, Selective forwarding, Black hole/Sink hole Attack, Sybil
attacks, Wormholes, HELLO flood attacks, Acknowledgement spoofing.

In the ideal world, a secure routing protocol should guarantee the integrity,
authenticity, and availability of messages in the presence of adversaries of
arbitrary power.

Outsider versus insider attacks: The outsider attacks are made from nodes
which do not belong to a WSN. External attacker has no access to most
cryptographic materials in WSN. The insider attacks are made from nodes that are
in WSN. The inside attacker may have partial key material and the trust of other
sensor nodes. Inside attacks are much harder to detect. The majority of outsider
attacks against sensor network routing protocols can be prevented by simple link
layer encryption and authentication using a globally shared key. The Sybil attack is
no longer relevant because nodes are unwilling to accept even a single identity of
the adversary. The majority of selective forwarding and sinkhole attacks are not
possible because the adversary is prevented from joining the topology.

Passive versus active attacks: A passive attack is a sensor network attack in
which a system is monitored and sometimes scanned for open ports and
vulnerabilities. An active attack i1s a sensor network exploit in which a hacker
attempts to make changes to data on the target or data en route to the target.

Mote-class versus laptop-class attacks. In mote-class attacks, an adversary
attacks a WSN by using a few nodes with similar capabilities as that of network
nodes. In laptop-class attacks, an adversary can use more powerful devices like
laptop, etc. and can do much more harm to a network than a malicious sensor node.

The broadcast nature of the wireless communication is a simple candidate
for eavesdropping. In most of the cases various security issues and threats related
to those we consider for wireless ad hoc networks are also applicable for wireless
sensor networks. These issues are well-enumerated in some past researches and
also a number of security schemes are already been proposed to fight against them.
However, the security mechanisms devised for wireless ad hoc networks could not
be applied directly for wireless sensor networks because of the architectural
disparity of the two networks. While ad hoc networks are self-organizing, dynamic
topology, peer to peer networks formed by a collection of mobile nodes and the
centralized entity is absent;

Most network layer attacks against sensor networks fall into one of the
following categories:
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Spoofed, altered, or replayed routing information
Selective forwarding

Black hole/Sink hole Attack

Sybil attacks

Wormbholes

HELLO flood attacks

Acknowledgement spoofing

In the descriptions below, note the difference between attacks that try to
manipulate user data directly and attacks that try to affect the underlying routing
topology.

Spoofed, altered, or replayed routing information. The most direct attack
against a routing protocol is to target the routing information exchanged between
nodes. By spoofing, altering, or replaying routing information, advesaries may be
able to create routing loops, attract or repel network traffic, extend or shorten
source routes, generate false error messages, partition the network, increase end-to-
end latency, etc.

Selective forwarding. Multi-hop networks are often based on the assumption
that participating nodes will faithfully forward received messages. In a selective
forwarding attack, malicious nodes may refuse to forward certain messages and
simply drop them, ensuring that they are not propagated any further. A simple
form of this attack is when a malicious node behaves like a black hole and refuses
to forward every packet she sees. However, such an attacker runs the risk that
neighboring nodes will conclude that she has failed and decide to seek another
route.

Black hole/Sink hole Attack. In a sinkhole attack, the adversary’s goal is to
lure nearly all the traffic from a particular area through a compromised node,
creating a metaphorical sinkhole with the adversary at the center. Because nodes
on, or near, the path that packets follow have many opportunities to tamper with
application data, sinkhole attacks can enable many other attacks (selective
forwarding, for example). Sinkhole attacks typically work by making a
compromised node look especially attractive to surrounding nodes with respect to
the routing algorithm.

The Sybil attack. In a Sybil attack, a single node presents multiple identities
to other nodes in the network. The Sybil attack can significantly reduce the
effectiveness of fault-tolerant schemes such as distributed storage, dispersity and
multipath. It may be extremely difficult for an adversary to launch such an attack
in a network where every pair of neighboring nodes uses a unique key toinitialize
frequency hopping or spread spectrum communication, for example. Routing, and
topology maintenance. Sybil attacks also pose a significant threat to geographic
routing protocols. It is only reasonable to expect a node to accept but a single set of
coordinates from each of its neighbors, but by using the Sybil attack an adversary
can “be in more than one place at once.

Wormbhole attacks. In the wormhole attack, an adversary tunnels messages
received in one part of the network over a low latency link and replays them in a
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different part. The simplest instance of this attack is a single node situated between
two other nodes forwarding messages between the two of them. However,
wormhole attacks more commonly involve two distant malicious nodes colluding
to understate their distance from each other by relaying packets along an out-of-
bound channel available only to the attacker.

HELLO flood attack. Many protocols require nodes to broadcast HELLO
packets to announce themselves to their neighbors, and a node receiving such a
packet may assume that it is within (normal) radio range of the sender. This
assumption may be false: a laptop-class attacker broadcasting routing or other
information with large enough transmission power could convince every node in
the network that the adversary is its neighbor. For example, an adversary
advertising a very high quality route to the base station to every node in the
network could those nodes sufficiently far away from the adversary would be
sending packets into oblivion. The network is left in a state of confusion. A node
realizing the link to the adversary is false could be left with few options: all its
neighbors might be attempting to forward packets to the adversary as well.
Protocols which depend on localized information exchange between neighboring
nodes for topology maintenance or flow control are also subject to this attack. An
adversary does not necessarily need to be able to construct legitimate traffic in
order to use the HELLO flood attack. She can simply re-broadcast overhead
packets with enough power to be received by every node in the network. HELLO
floods can also be thought of as one-way, broadcast wormholes. Note: “Flooding”
is usually used to denote the the epidemiclike propagation of a message to every
node in the network over a multi-hop topology. In contrast, despite its name, the
HELLO flood attack uses a single hop broadcast to transmit a message to a large
number of receivers. Hello Flood Attack is introduced in. This attack uses HELLO
packets as a weapon to convince the sensors in WSN. In this sort of attack an
attacker with a high radio transmission (termed as a laptop-class attacker in) range
and processing power sends HELLO packets to a number of sensor nodes which
are dispersed in a large area within a WSN. The sensors are thus persuaded that the
adversary is their neighbor. As a consequence, while sending the information to the
base station, the victim nodes try to go through the attacker as they know that it is
their neighbor and are ultimately spoofed by the attacker

Acknowledgement spoofing. Several sensor network routing algorithms rely
on implicit or explicit link layer acknowledgements. Due to the inherent broadcast
medium, an adversary can spoof link layer acknowledgments for “overheard”
packets addressed to neighboring nodes. Goals include convincing the sender that a
weak link is strong or that a dead or disabled node is alive. For example, a routing
protocol may select the next hop in a path using link reliability. Artificially
reinforcing a weak or dead link is a subtle way of manipulating such a scheme.
Since packets sent along weak or dead links are lost, an adversary can effectively
mount a selective forwarding attack using acknowledgement spoofing by
encouraging the target node to transmit packets on those links.
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HAPAMETPBI ITPOIIECCA HAILJIABKHU JIETAJIEN B CPEJIE
SAHIUTHBIX I'A30B

Yoaiioynnaee I'K., Typzynos /I.11l., Tawikenmckozo uncmumyma
npoexmupoeanus, Illoouee C.P. macucmp Tawikenmckozo uncmumyma
npoekmupoeanus, Yzoexkucman.

Aunomayua: B mesuce paccmampusaemcs —napamempuvl npoyecca
Hanaaeéku oemaneu 6 cpede 3AUWUMHBIX 24308, AHAIUUPYEMC U Oaromcs
PpeKoMeHOayuu no onpeoeneruro ux 3HayeHull.

Annotation: In the thesis, the parameters of the process of surfacing parts in
a protective gas environment are considered, analyzed and given recommendations
for determining their values

Kniouesvie cnoea. Hannaska, 3awumuvle 2a3zvl, HANIABOYHBIN MOK,
NOMAPHOCMY,  Hanpsidcenue  O0yeu,  NPONIAGIeHUe,  MepMuyeckas  30Hd,
MPEeWUHO0OPA3068aHUs,  MENIOCOOEPAHCAMETLHOCMb — OVeU,  Wde  HANIaeKu,
cMeujeHue ¢ 3eHUma U 8vliem 31eKmpooHOU NPOBOOKHU.

Keywords. Surfacing, shielding gases, surfacing current, polarity, arc
voltage, penetration, thermal zone, cracking, heat content of the arc, surfacing,
displacement from the zenith and departure of the electrode wiring.

OKCIUTyaTallHOHHBIE CBOWCTBA HAIUIABIEHHBIX ITOBEPXHOCTEW JeTaneu
MaIlMH B CPEJE 3alUTHBIX Tra30B BO MHOI'OM OIPEACNISAETCA TEXHOJIOTHYECKUMU
rmapaMeTpaMHu IMPOLIECCE HATIABKH.

N3BecTHO, YTO mpolecc HAIIaBKH 3Ta COBOKYNHOCTh ONPEAECICHHBIX
bu3nUeCcKnX W DIIEKTPUYECKUX sBIeHUM. [Ipr 3TOM OCHOBHBIMU MapaMeTpamu
Mpolecca HaIUIaBKA B Cpeda 3alllUTHBIX Ta30B SBIAETCS BEJIMYMHA TOKA,
HAOpsDKEHUST U €ro MOJSIPHOCTh, JAWAMETP AJIEKTPOJHOM MPOBOJIKH, CKOPOCTH
MOoJa4Yu DJICKTPOJAHOM MPOBOJKM M €ro BBUICT, IIAar HAIUIABKM MW CMEIICHUS
anekrpona [1].

C TexXHOJOTHYECKOM TOYKH 3PEHHS CTaOWJIBHOCTH TpOIecca HaIUIaBKU
JOJKHA OOECMeUUTh TOJNYYEHUs HAIUIaBJIEHHOTO CJI0SI C  HEW3MEHHBIMU
cBoiicTBamMH. [Ipu 3TOM mpoIecc cuUTaeTCsl CTAOMIBHBIM €CIIH DJICKTPUUYECKUE U
TEIUIOBBIE XAPAKTEPUCTHKA €r0 COOTBETCTBYET ONPEACIICHHBIM 3HAUEHUSAM M HE
u3MeHsieTcs:i BO BpeMmeHa. [lodToMy TEXHONOTMYEeCKH CTAaOWIbHBIM MPOIECcC
HaIulaBKa, B CPEJI€ 3alUTHBIX Ia30B MPHU 3aJaHHOM 3HAYEHUE HAIIABOYHOTO TOKA
obecrieuyrBaeTCs TPU IMOCTOSHHONW CKOPOCTH TIOAA4YM D3JCKTPOIHOU ITPOBOJIKU
MOCTOSIHHOM €r0 BBIJIET€ M HEU3MEHHOW HACTPOMKHM HAMNPSKEHUS HAIJIABOYHOMU
IyTH.

HamnaBky B 3alIUTHBIX Ta3ax HEOOXOAUMO BECTH Ha MOCTOSIHHOM TOKE
oOpaTHO# monsipHOCTU. Tak Kak MOCTOSHHBIM TOKE OOECleuuBaeT YCTOMYMBOE U
CTaOMIbHOE TOpPEHUE Jyra W TO3BOJIAT TMPU HAIJIABKE JeTajiedl HCIOJb30BaTh
0o0paTHy10 HNOJSPHOCTh. ITO 00ECIEYNBAET KOHIIEHTPAIMIO TEIJIa HAa AJIEKTPOTHOM
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IMPOBOJIKC 1 TCM CAMOM CHWI)KAIOT TCIJIOBYIO IOI'PY3KYy Ha HaIUIaB/IsIEMbIH ACTalb.
HpI/I 9TOM BCJIIMYMHA CHJIBI HAJIWMBOYHOI'O TOKa OIPCACIIACTCA AUaAMCTPOM
3J'ICKTpOI[HOI71 IIPOBOJIKHU, €I'0 CKOPOCTHU ITOJa4YM M BBLJICTOM. C MOBBIIICHUEM CHJIBI
TOKa YBCIMYMUBACTCIA FJ'IY6I/IH21 MIpOoIIaBJICHUC OCHOBHOI'O MCTaJlJla, HIMPHHA H
BBICOTA HAILUIABJICHHOI'O BaJIMKa, 4 TAKXKC IIPOU3BOAUTCIBHOCTD ITPOICCCa.

Ha IMPAKTUKC CUJTYy HAIIJIABOYHOT'O TOKA OIPCACIIACTCA ITYTEM HCITIOJIb30BaAHUA

CHEAYIOIIAM SMIIMPUYECKON 3aBUCUMOCTHU
J =110d>+ 10d;

rae dy-nuamMeTp NEKTPOAHON MPOBOJIKH.

Onnako B ATOM 3aBUCMMOCTH, HE YUYWUTHIBAETCS €r0 KOPPEJSIUs CO
CKOPOCTBIO MOIAYH AJIEKTPOHON MTPOBOJIKU U €r0 BBIJIETOM.

[Ipu nHamiaBke aeTaned MamIuH HEOOXOIUMO CTPEMUTCS K MUHUMAJIBHOU
yOWHE TMPOIUIABICHUE OCHOBHOTO MeTajla. JTO TO3BOJISET YMEHBIIUTh
nedopMannio netaneil u 30Hy TEPMUYECKOTO BIUSHUE, 4 TaKXKE CHUZUTH TPEIIMHA
o0pa3oBaHus B HATUIABIICHHOM MeTaJlia.

BTtopeiM  BakHEHIIUM TapamMeTpoM TMpollecca HAlIaBKU  SIBISETCS
HaIpsOKEHUS TyTH. YBEIWYEHUE HANPSIKEHUE MPUBOAUTH K BO3PACTAHUIO JJIMHBI
IyTd, 4YTO  CIOCOOCTBYeT K  TMOBBIIIEHHIO  €ro  MOABM)XHOCTH U
teroconepxkarenHocrte. Ilpu 3ToM pacrer mMpuUHA BalMka, a IIyOWHA
MPOTUIABJICHUSI OCTAETCS MPAKTUUECKU MOCTOSSHHOM. HampsikeHune nyru cBs3aHa ¢
CUJIOM TOKa W €ro 4Ype3MepHOE YBEJIUYEHUS MNPUBOAUTH K pPa30pbI3TUBAHUIO
HaIJIaBJIe€HHOro Metasuia. Ero 3HaueHus! B IpakTUKE HAIUIABOYHBIX pabOT OOBIYHO
MPUHUMAIOT B nipenenax 20-35B.

CtaOuIbHOCTH MpoIecca HAMIABKU € XOpOIIUM (OPMUPOBAHUEM MOKPBITHS
MIPU HAIUIABKE MOYKHO MOJYYUTh TOJIBKO B OMPEACICHHOM JUaIa30He CUJIbI TOKA U
HaIpsHDKEHUE TyTH.

BrnusitHue ckopocTH HamiaBku Ha (POpMUpOBaHHME BajiiKa HE OJMHOKOTO.
[Tpu ManbIx CKOPOCTSAX YBEIMUYMBAETCS IIMPUHA HATUIABICHHOTO BalliKa U ITyOrHa
MPOIUIABJICHUSI OCHOBHOTO MeTaia. UpesMepHoe ero yBeluyeHus NPUBOIUTH K
OTKJIOHEHHE JyTH, YTO YMEHbIIAeT OOBEM PACIUIABICHHOTO MeETajlsla U MOXET
MpuBeCTH K He npoBapy. CKOpPOCTh HAIJIABKU 3aBUCETh OT CUJIbI TOKA M BEJIMYUHBI
HaIUJIaBJIEHHOTO METallla, U €ro 3Ha4YeHUE MOXKHO ONPEACNIUTh U3 CIEAYIOIIeH

3aBUCHUMOCTHU
Ve = ay = J/G

rae Uy- KoO(Q(ULIUEHT HAIIaBKU, 2/4 *u;

(G-macca HamIaBIsIEMOro METAILIA, T.
CxopocTh moJauu JIEKTPOJAHON MPOBOJIOKA SIBIISIETCS MPOU3BOAHOM OT CHIa
TOKA M €r0 IUIOTHOCTH, a TAKXKE OT IUaMeTpa IEKTPOAHON TPOBOJIIOKHU
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[IIar HammaBKM 3aBHUCETh TakKXKe OT JUaMeTpa dDJICKTPOIHOW ITPOBOJIKHI,
CKOPOCTH €T0 Mo/Iauy U IuaMeTpa HaIlJIaBaHHOM JeTaJlH.

Bouter snexkrpogHOi TMPOBOJKM BIUSIET Ha (OPMHUPOBAHHS BallMKa M YEeM
OoJipllle BBUIET MPOBOJIKH, TeM OOJbIIE OHAa HArpeBaeTCs W3-3a YBEIUYCHUS
ANIEKTPUYECKOTO cONpOoTUBIeHUA. OHa OyAeT MIaBUTCs ObICTpEE, OMHAKO MPHU HTOM
yMEHbIIIaeTcsl TyOMHa MpOIUIaBIEHUS OCHOBHOTO MeTajula. 3HAYUTh W3MHHAs
BBUIET JIEKTPOAHOMN MPOBOJKHU MOKHO PETYIUPOBATH MIYOUHY MPOITIABICHUS.

[Ipy HammaBke MNUIMHAPHYECKHX JeTajed, OCOOEHHO HEeOOIBIINX
JIMaMETPOB BO3HUKAET TPYJHOCTH MO YECPKAHUIO PACIUIABICHHOTO METAJIJIE Ha €ro
MOBEPXHOCTU. Ero BenmymHa B OCHOBHOM 3aBHCETh OT JWAaMETPhl HAILIaBJICHHOM
JIeTaJIN.

3HavyeHUe Mara HarjIaBKy, BBUIET JIEKTPOIHOM MTPOBOJIKH M CMEIIEHHE €T0 C
3€HUTA MPHU HAIJIABOYHBIX paboTax ompeaensieTcs alpuopHO B Mpeenax

S =3+ 6MM, [=10—25mMM H g =3+ 8 MM

[Ipu HamnaBke nerajell O4YEeHb BaXXKHOE 3HAUYEHHE UMEET BBIOOP
ANEKTPOAHOIO0 MPOBOJIKY. [Ipu 3TOM Marepman 3I€KTPOJHOM MPOBOJKHU JOJHKHO
YCTaHaBJIMBACTCSA UCXOIA U3 Marepualia HAIUIaBJICHHOU HETald, €ro TBEPAOCTH U
yCJOBUS pa0dOThI, @ €ro JUuaMeTp OT TOJIIIMHE HAILIABIsIEMOro MeTajlia.

JIUTEPATYPA
1.Kanapuyx B.E., Yuupuney A.J[. Boccmanosenenue asmomooOuibHbix
oemaneu. M.: Tpancnopm, 1995 ii.
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SJIEKTPOH JAPCJUKJIAPHU TABJIUM KAPAEHUJIA KYJJIAILI
UMKOHUSTJIAPHA

baoanxooscaes T., Anousicon oaenam ynueepcumemu, Y30eKucmon.

Aunomayua: Makonaoa 3amoHasull  axbopom  MexHOAOSUANAPUHUHE
Myrbmumeoua eocumanapudan @Gouoaianearn Xon0a mawvium OepuliHuHe sAHeu
bockuuuea,  21eKMpoOH  OAPCAUKIAPHU — MABIUM — HCaApaénuoa  Kyuiau
UMKOHUAmMIApUea  6a  VIAPHU  Apamuul  Xapajcamiapuuu — aHUKIau
MexHono2usLapuea myxmanuo ymoux.

Taanu wubopanap: >1eKmpoH O0aApCiuKk, MYIbmMUMeoud, 2unepmamH,
aunepmeoua

Aunomayua: B cmamve mbi 0OcmaHosUIUCL HA HOBOM dmane 0OVYeHUsl C
UCNONIL30BAHUEM COBDEMEHHBIX UHDOPMAYUOHHBIX MEXHOA02UL, MYTbMUME-OULIHBIX
UHCMPYMEHMO8, B03MONICHOCMSAX UCNOIb308AHUS IJIEKMPOHHBIX YUeOHUKOB 6
YueOHOM npoyecce U MexHoN02UU ONPedeseHUsi CIOUMOCMU UX CO30AHUSL.

Kniouesvie cnosa: s1exmponHbili Y4eOHUK, MYTbMumMeoud, unepmexcm,
aunepmeoua

Abstract: In the article, we stopped at a new stage of training using modern
information technologies, multimedia tools, the possibilities of using electronic
textbooks in the educational process, and the technology for determining the cost
of their creation.

Keywords: electronic textbook, multimedia, hypertext, hypermedia

bo3op wukTHCOIMETM Ba WIMHI-TEXHUKABUN TapakKUET MaMIIaKaTUMH3
WKTUMOUN-UKTUCONNM Xa€THHUHT Oapya coxajlapura axOopoT TEXHOJIOTHsIIapUHU
xajan Kupub Oopuiura oiaud Kenau. 3aMOHAaBUM axOOpOT TEXHOJIOTUSTIAPUHUHT
Te3 cypbariap OuilaH pUBOXKIAHUIIM Ba XaéTra KUpUO OOpHUIlIU, HIEKTPOH
JTapCIUKIIap, ShbHU YKUTYBUUCH3 YKUTHUII TEXHOJIOTUSICUHU dKOPUU STHII Ba UIILIA0
YUKUIL OuiiaH OOFNUK OYnraH (aoiausiT COXaCUHHU PUBOXIAHTUPMOKA [1].
OnextpoH gapciuk (1) spaTuin BocuTallapuHu Kyiiugaruda TacHuIam
MYMKUH:
JacTypiaml aarOpuTMUK TUILIAPH;
OMMAaBHM KYJUIAHUILITA MYJKAJUIAHTaH HHCTPYMEHTAJ BOCUTAJIAp;
MYJIETUME]IA BOCUTAJIAPH;
e TruIepMaTH Ba THIEpMEaNa BOCUTAIAPH;
JlacTypnami anropuTMUK TUIIApUIA Ty3UWITaH JIEKTPOH JapCIUKIAPHUHT
XyCyCHUSITIIapH:
e yHTep(PEHCHUHT XWUIMa XWIIUTH (paHr mnanutrpacu, uHTepdeiic, I
CTPYKTYypacHu, MaTepUaHUHT TaKIUM STUIUIIN Ba X.K.);
e SHTUJIAII Ba HA30paT KWJIUO OOPUIIHUHT MYpPaKKaOIUTH;
® Ky BakT Ba MexHAT capdu;
® MalllMHa UMKOHUSATIapUra Moc J/] spaTuIll UMKOHSITH.
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OMMaBuii KyJIJTaHUIITa MYyJHKAJUTAHTaH HHCTPYMEHTAJI BOCUTAJIAp MaJIaKaJIH
nacTypuu OynMaran QoinananyBuniap yuyH I/ spatuiira Xxu3maT Kujaaau.

bynmait Bocuramap €pmamumpma Ol napHM JoMuxanam  Kydujaru
MMKOHUSTIApHU Oepaau:

e DOJ[ cTpyKTypacHMHHU IIAKJUIAHTUPHIIL;

® MATHHH KUPUTHII, Taxpupianl Ba popmatiaii (MaTH TaXpUPIOBYUH);

® CTaTUK WUIKOCTPATUB KUCMUHM Tanépnaiil (rpaduk TaXpUpIOBUN);

® JMHAMHK WUTIOCTPATUB KUCMHUHU Taiépriani (0OBO3 Ba aHUMAIUS);

e (QOIIKa BOCUTAJapHU OakapyBUu MOJYJIJIAPUHU KUPUTHUII Ba 0.

OMMmaBuil KyJUTaHUIITa MYJDKAJUIAHTAH HMHCTPYMEHTAJ BOCUTAJAPHUHT
ad3amIMKIapu:

e Majakanu Jnaactypud OynmaraH doigananyBuniaap ToMoHUAaH O
SIpaTUII UMKOHUSITH;

® MEXHAT Ba BaKT Cap(OUHUHT KUCKAPUIIIY;

e KOMIIBIOTEp Ba JAcCTypud TabMHUHOT IOKOpPH Japaxkajga Tajad
KWIMHMACITUTH.

[y 6unan 6upra Oup Karop KaMUYMIMKIAPHU XaM alTUO YTHUII JO3UM:

e UHTEp(EHCHUHT KylailMacIury;

® MyJIETUMEIHNA Ba runepmeana TU3UMJIApUTa HucOaTaH
MMKOHUSTIAPUHU KaMJIUTH;

e Maco(aBHil YKUTHIL JACTYPUHU SPATUII UMKOHUSTH HYKJIHUTH.

Mynsrumenna BOCUTAJIAPHU. MyTaxacCuciapHUHT  TabKualimya
MaTepHAHU Yy3namTupuil napaxacu ykuranaa 10%, smmrranga 20%, kypca Ba
smmmtca 50%, Oomkanap OunaH Myxokama Kuwiranaa 70%HM TalIkuil STaju.
JleMak, MynpTUMenHa axOOpPOT y3aTUIIHU OUp Heua YCy/UIapUHU — MaTH, CTaTHK
TacBUp (pacM Ba cypar), TMHAMHUK TacBUpP (MYJIBTUIUIMKAIMS Ba BUIECO) Ba OBO3
(pakamnu Ba MIDI) — unTepakTuB MaxcyinoT cudaruaa OupaamTupaim.

Aynno ax0opoT HYTK, MycuKa, oB03 3(dexmiapugan ubopar. Buueo
axOOpOTHUHT CTaTHK BUJEO KATOPUHU UKKU Typyxra Oyiuil MyMKHUH: rpaduxa
(um3ma TacBupnap) Ba (Qoro cypamiap. JIuHaMuUK BHUAEO KaTOp CTaTHUK
AIEeMEHTIIAPJAH STbHU KaJlpjiap KeTMa-KeTIUTUAaH TallKWiI TonraH. MynbsTuMenna
MaxCyJOTJIapUHUHT OoIlIKa axO0opoT pecypciapuiaH (apkiu KUXaTh KarTa
Xaxmaa Oy Iuimuaup.

['unepmarH Ba rutnepMeua BOCUTAIapH:

['unepmarH — MaTH MIAKIUWIArd MaTepualra YM3uKIu OYiamaran YTUI YCyIiu,
MaTHAa 0ab3u Kymjanap axkparwirad Oynu0O ymap Oomika MaTH (parMeHTIapura
oornanran. lllynnait kunu6, doiinananysun Hadakar caxudanapHu OUPUH KETUH
OYMIIM MYMKHUH Oajku MYJUIOBYUM >kymia €paamuiaa Oomika caxugara yta onaau.
l'unepmenua Tu3uMuga pacmiap €paaMujia YTUIIHU amalra OLIMPHUII MYMKUH,
MabIyMoOT cudaruaa MaTH, rpaduka, BUIEOTACBUP EKU OBO3 OYIIMIIIN MyMKHH.

['unmepmarH TEXHONOTHSICH CTPYKTYypacu ONJUMIMTKA Ba KYJUIAHUIIU
KYJIAWJIUTY JKUXaTiiapyu OWliaH JapciuKiapra KyHuirad tajgadnapra »xkaBoO Oepaau.
JlexuH, yHUHT Au3alHM Ba IIy KaOu Oab3W >KUXATIAPUHUHT KaMYWIHKIApU
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MaBxyl. XO03UPI Mataa Typiau runepMarH ¢popmariapu Maxkya, oynap (HTML,
DHTML, PHP Ba 6.).

OJEKTpOH JapCiuK cepusiad YuKapuiaguraH JacTypuid  MaxcymoT
xucobnanaau. Xap Oup nacTypuil MaxCyJOTHHHT XapakaTiiapu OYIraHiuru xaou
AIIEKTPOH APCIIUK SIPATHUIILIa XaM TYPJId Xapaxariap MaBKy/Il.

JlacTypuil MaxCyJIOTHH SIPATUII Xapa)kaTjapu:

e (OeBocuTa Joitmxanai, factypiami, goilgaianyBun Tajgadiapu acocuaa
XaToJapHU Ty3aTHIIl Ba CUHAI;

® JaCTypHUil MaXCYJTOTHHHT TaXXpru0a HYCXaCHUHU SIPATHIIL;

® JAacTypuil MaxCyJaoT SIpaTHIIHK aBTOMATJIAIITUPYBUU JACTYpUi
BOCUTAJIAp Ba TEXHOJOTUSJIAPHU SPATUI, KYJUIall Ba Talépali;

® JnacTypuit MaxCyJIoT SIPATHUIITHA aBTOMATJIAIITUPHIIIIA
dorinananunaguran IXM;
e MyTaxacCHCIapHU  Taipimam  Ba MaJlaKaCUHHA  OIIHUPHII

XapaxkaTiapuaaH nuoopar.

3amoHaBUM ax0OPOT-KOMMYHUKAIMST TEXHOJOTHUSJIAPUHUHT PUBOXKIAHUIIN
WHCOHUSAT OJITUJA STHTU UMKOHUSITIIAp SipaTUOTrMHA KOJIMACAaH, sTHTU Ba3udanapHu
xaMm tokiaau. buz Oy Makonana mry Basudanapnan Oupura, S’bHU 3aMOHABUUN
ax00pOT TEXHOJIOTUSJIADUHUHT MYJIbTUMEAUA BOCUTaapuaH Goigananral xoaa
TabIUM OEpPUIIHUHT SHTM OOCKUYWra, OHIIEKTPOH JapCIUKIAPHU TabiIuM
xapa€HuJa KYyJUlalll HWMKOHMSITIApUra Ba YylapHU sApaTUll XapaxkarjapuHu
aHUKJIAIl TEXHOJIOTUsIIapUra TYXTanu0 YTIUK.

AJTABUETJIAP.
1. Fynomose C.C. maxpupu ocmuoa. «Onuii maviumy. Mewvépuu
xyarcorcamaap mynaamu. Towxenm. 2001 uun. 1-2 xucm.
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ENG YAQIN QO*‘SHNI USULI
Usmanov A.Y, Andijon davlat universiteti, O'zbekiston.

Annotatsiya. Tezisda suniy intelektda turli toifadagi sinflarni to’gri
ajratishning yaqin qo shnilar usuli haqida malumot berilgan.

Kalit so’zlar: klassifikatsiya, obyekt, vazn. sinf.

Annomauua. Te3uc npedocmasinsem uHgopmayuio o memooe OIUKUX
cocedell N0 UCKYCCMBEHHOM) UHMENLIeKmy 0/ NPASUTbHO20 DA3TUYEHUS PASHBIX
K1ACCO8.

Knioueswie cnosa: xnaccuguxayus, obvexm, eec. Kiacc.

Annotation. The thesis provides information on the method of close
neighbors in the correct separation of different categories of classes in artificial
intelligence.

Keywords: classification, object, weight. class.

Eng yaqin qo‘shni usuli-obyektlar yaqinligini baholashga asoslanga eng
soda smetrik klassifikatordir. Klassifikatsiya qilinayotgan obyekt tegishli sinfga
shu obyektga yaqin bo‘lgan obyektlar ham tegishli bo‘ladi.

Eng yaqin qo‘shni usuli klassifikatsiyalashning eng soda algoritimidir.
Bunda klassifikatsiya gilinayotgan x obyekt tegishli bo‘lgan y; sinfga shu obyektga
yaqin bo‘lgan x; obyektlar ham tegishli bo‘ladi.

X" ={(x;, 1) (x,,,¥,)} “obyekt-javob”  juftlarning  o‘rgatuvchi
tanlanmasi berilgan bo‘lsin. Obyektlar to‘plamida ,O(x,x')masofa funksiyasi
berilgan bo‘lsin. Bu funksiya obyektlar bir hilligining yetarlicha adekvat modeli
bo‘lishi lozim. Bu funksiyaning qiymati kattalashgan sari ikkita X, X obyektlar
shunga kamroq ,bir hil bo‘ladi.

Ixtiyortiy u# obyekt uchun o‘rgatuvchi X;tanlamaning obyektlarning
masofalarining # gacha o‘sish tartibida joylashtiramiz:

plu,x,) < p(u,x,,)<...< pu,x,,,)

bu yerda x;,bilan u obyektning i-qo‘shnisi bo‘lgan obyekt belgilangan.i-

qo‘shnidagi javob uchun ham huddi shunga o‘xshash belgilash kiritamiz: y,,

shunday qilib , ixtiyoriy u# obyekt qaytadan nomerlanib qoladi.
Eng umumiy ko‘rinishda eng yaqin qo‘shnilar algoritimi
a(u) = arg max Z[xl.;u = ylw(i,u),

ye¥ =g

ko‘rinishida yoziladi, bu yerda @(i;u)-berilgan vazin funksiyasi bo‘lib, bu
funksiya u obyektning klassifikatsiyasi uchun i-qo‘shnining muhimlik darajasini
baxolaydi.Tabiyki,bu funksiya nomanfiy va o‘suvchi emas.
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Vazn funksiyasini turlicha ko‘rinishda berib, eng yaqin qo‘shnilar usulini
turli variantlarini hasil gilish mumkin.

ADABIYOTLAR
1. Uenamese H.A. Obobwennue oyenku u J10KaIHue Mempuxu oObeKmos 8
UHmMenIeKmyanHom ananuse oannux // Buuucnenue Texnonocuu 2014.
2.  Hemames H.A. Buuucnenue  0000wéHnux  nokazamenveu U
UHMELIeKMY ATHUll aHanu3 oannux // Aemomamuxa u menemamuxa. 2011.
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A SIMPLIFIED COMPARATIVE STUDY OF MACHINE LEARNING
CLASSIFIERS

Noreen Naz Riphah, International University Lahore, Pakistan.

Abstract. Machine learning is an emerging field, aiming to make the
machines:

o do predictions about future or

o Classify the information in order to help out people so that they can
make better decisions.

Several machine learning algorithms are available. ML algorithm is made to
learn from past experiences by analyzing the historical data. In this way ML
algorithm is said to be trained enough to make future prediction very well [1].
Classification is a supervised machine learning approach, where a set of given
data points are assigned different classes being already defined. In other words
classification predicts the class and labels the given data points.

Several classification algorithms are available in order to classify the given
data. For example Logistic regression, Naive Bayes, KNN, Decision Trees etc. In
this paper, 1 have applied six classification algorithms on same dataset. Results
have been compared then: using some performance evaluation measures like
precision, accuracy, incorrect predictions and recall.

Keywords: Machine Learning, Classification, Naive Bayes, KNN, SVM,
Logistic Regression, Compare accuracy

INTRODUCTION

Whenever there is a problem to be solved using machine learning, we are not
sure that which ML algorithm’s performance will be best [2]. Observing the
problem nature, one can easily identify the type of algorithm to be used to solve a
particular problem, either its regression or classification? But to choose the exact
regression or classification algorithm type, which will outperform, is a difficult
task. The only way to choose the best algorithm is checking in advance the
performance of specific algorithms and then select certain algorithms to move
forward.

Main purpose of the paper is to simplify the task of choosing best
algorithm(s) for your problem. Here six classification ML algorithms are
compared:

l. Logistic Regression
K-Nearest Neighbors
Support Vector Machine(SVM)

Kernel SVM
Naive Bayes
Decision Trees
Random Forest

Nk WD

24



SECTION I1l. MODERN INFORMATICS AND MANAGEMENT

The problem is a standard binary classification dataset called the Loan
Dataset for loan prediction problem. This dataset has 615 instances, 13 attributes
and 2 classes.

RELATED WORK

Mostly all the research work dealing with classifiers comparison falls into
two main categories [15]:

1. Relatively few classifiers are compared and validated in order to justify
the need of a new approach (e.g [3]-[7])

2. Some has done the comparison of many classifiers in a very systematic
way both qualitatively and quantitatively.

For example [8],[9],[10] have done qualitative analysis over many different
classifiers telling the advantages and limitations, disadvantages of each method.
While [11] has done quantitative analysis of classifiers.

Mostly the researchers conducted research in order to find out that which
classifiers are more suitable for problems under discussion (see e.g [12]-[14]), but
very few of these compare the performance of these classifiers in a quantitative
way.

Moreover it is also found that mostly these classifiers are analyzed/
compared on multiple datasets. This research paper simplifies the analysis task by
targeting same dataset for different classifiers in order to facilitate ML beginners so
that they could easily take an overview of these algorithms’ working.

RESEARCH METHODOLOGY

Selected Dataset
I selected loan classification dataset taken from kaggle. This dataset has 615
instances, 13 attributes and 2 classes.
This dataset can be downloaded from this link:
https://www.kaggle.com/burak3ergun/loan-data-set
Basically this dataset was provided by Dream Housing Finance company
(dealing in all home loans).
SELECTED CLASSIFICATION ALGORITHMS
I have used following algorithms for same loan dataset:
l. Logistic Regression
K-Nearest Neighbors
Support Vector Machine(SVM)
Kernel SVM
Naive Bayes
Decision Trees
Random Forest

Software used
Kaggle is a platform to perform analytics and predictive modeling, arrange
competitions related to Data Science around the world. Moreover it has powerful

tools and resources to test our projects. Python language is used for project coding.
25
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Project Steps explained:
Step 1: Import required libraries and Load the dataset
Step 2: Data preprocessing (Filling missing values, converting non-numeric
attributes to numeric etc,).
Step 3: Visualizing the dataset

B4 30
Gender

- Male

. Female

Self Employed
. No
. Yes

Lean Btats Loar_Status

Credit_History
. (00
- 10

¥ 3 t H
Loan Hatus Loar: Status

Step4: splitting the data set this dataset has around 615 records. 1 used 80% of
it for training the model and 20% of the records to evaluate all chosen classifiers
one by one. as this dataset has lot of columns, 1 used most influencing fields
income fields, loan amount, loan duration and credit history fields to train the
models.

Step5: Applying different classifiers one by one. In this step 1 applied
different classifiers (already told) and then evaluated model performance using
confusion matrix.

RESULTS

In classification problems, the predicted results can be compared with the
actual results by using the confusion matrix. In simple words, confusion matrix tells
the count of correct and incorrect entries.

Table 1. A typical Confusion Matrix Template.

Confusion Predicted
Matrix
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Ne True False

gative Negative(TN) Positive(FP)

Actual Pos False True
itive Negative(FN) Positive(TP)

Table 2. Result Table showing classifiers result

Classi Incorr Acc Pre R
fier ect uracy cision ecall
Prediction
Logis 32 73% 73 1.
tic % 0
Regression
KNN 34 72% 76 0.
% 9
SVM 33 73% 73 1.
% 0
KER 32 73% 74 0.
NEL SVM % 98
NAIV 36 70% 72 0.
E BAYES % 95
CAR 53 56% 73 0.
T % 64
RAN 43 65% 74 0.
DOM % 8
FOREST

Comparative Analysis
Below 1s given bar charts of above Table 2 comparison

Accuracies Comparison Incorrect Predictions Comparison

T0 1 50 =

4 Zg

Accuracy

& 5
Incorrect Predictions

ra
(=1

=
1=

o

T T T T T T T T
RF LR KNN SVM KSWM NB CART RF

parameters R KN SYM  KSVM NB CART
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Precision Comparisan Recall Comparisen

&0 i

= 06 -

Recall

10 044

0.2

T T T T T 0.0 T T T T T T T
LR KNN SUM KSWM NB CART RF LR KNN SV KSVM NE CART RF

The comparative analysis concludes that Logistic regression outperforms the
other classifiers as it has higher accuracy and less number of incorrect predictions.

CONCLUSION

Classification is the main field of machine learning dealing with the
categorization of given data in different classes.

A large number of classification algorithms are there. So it’s a difficult and
technical task (especially for ML beginners), to find out in advance which
algorithm will solve our machine learning problem effectively. I have applied
seven different classifiers on a single dataset in order to get an idea that which
classifier is best for this dataset.

Based on different quality measures like accuracy, precision, recall and
number of incorrect predictions, I concluded that Logistic regression fits best for
this dataset.
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THE MODERNIZATION OF THE EDUCATIONAL PROCESS
OPPORTUNITIES OF INFORMATION TECHNOLOGIES

Makhmudova M. - Navoi State Pedagogical Institute, Senior Lecturer
Nasirova S. - Doctor of Technical Sciences, Navoi State Pedagogical Institute,
Associate Professor., O'zbekiston.

Annotation: The principles of solving problems using Innovative computer
technologies in the process of modernization of Education System are discussed in
the article.

Keyboards: education, software, management, technology, process,
information, computer, media, multimedia.

The rapid development of new modern information and communication
technologies and means of communication, as well as enhancing the quality of the
education process to new levels.

Creation and implementation of progressive infrastructure in the educational
process gave the management of educational institutions the following tasks[1]:

development of general strategy and technology of computerization and
informatization of educational process, as well as creation of infrastructure;

- Training and retraining of potential faculty members to work in a new
information environment;

- Providing educational and methodological rooms and classrooms with
computer technology and other modern information technology equipment for
individual work of students under the supervision of a teacher;

- Creation and implementation of effective and advanced software co-
ordinated training based on computer hardware and communication tools.

There are several types of software systems that should be implemented in
the education system [2]:

1. Self-study programs.

2. Knowledge control programs.

3. Programs that facilitate and facilitate communication and communication
between teachers and students.

4. Model - programs.

5. Imitation programs (expert systems, simulation models) in which students
are trained as professionals;

6. Programs for providing students with free access to the database and
system, as well as seamless access to the conclusions of the experts in the object
studied.

7. The program of preparation of final qualifying works of students and
master's thesis in this area, methodical materials of professors and teachers.

Practical implementation of information systems based on progressive
infrastructure enables the university administration to control the dynamic state of the

30



SECTION I1l. MODERN INFORMATICS AND MANAGEMENT

educational process, contributing to the formation of students' independent learning
skills. This, in turn, provides the foundation for the proper management of the
learning process and the adoption of operational, optimal management and
distribution decisions [3].

In summary, the management of the educational process with the help of an
information system based on the database ensures the combination of theoretical
knowledge and practical skills of the leading specialists in society. In particular, the
unique role of information technologies in the modernization of education has
begun to play an important role. Experience has shown that it is desirable to use
information technology in public, otherwise it is likely to cause harm rather than
effectiveness.
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IDENTIFICATION OF NK CELLS IN HEALTHY BONE MARROW
USING ORANGE
M. Yasir Amin Shah (MSCS cont..) Riphah International University Lahore
Campus, Pakistan.

Abstract. It is normally that NK cells play an important role in defending
infected cells and handle tumor growth. All living things made up by cells every
single cell have nucleus and in nucleus all type of gene are exist and different
genes perform different task. In cell some relevant gene are activate and other are
deactivate. There are three types of blood cells White Blood cells (WBc), Red
Blood cells (RBc) and Platelets. WBc work for defense purpose and RBc carry
Oxygen and Platelets used for stop bleeding. I am going to identify natural killer
cells (NK cells) in data set that are activate to eliminate virus-infected cells. I am
going to solve this problem using orange data mining tool because orange have
built-in widgets and easy to implement and get better accuracy. I will do my task
by using NK cell as a gene marker and apply on my data set and I will show where
NK cell exists in my dataset is.

Keywords: Orange Data Mining, Cells, Artificial Intelligence, ML
Clustering, Genes, DNA, Score cell, Marker Gene, Annotation

1. INTRODUCTION

Artificial Intelligence (Al) is used to build a system that perform different
task that require human intelligence. Task that Al perform known as problem like
face detection, voice recognition and natural language processing. All following
problem are good to address type of clinical diagnostic task[1].For example speech
recognition technique can be used in detection of neurological disorders[2] .in
some areas it may be not possible problem and diagnostic task are same. Then
techniques of computer science are useful to identify different elements in human
genome and there functionality, they can be identifying some specific DNA
sequences in given multiple sequences. Genes are important part of our daily
biological treatment. We easily handle lots of problem using genes prediction.
There 1s major concern with blood gene impact on different blood infections.
Another important part of gene prediction is marker gene that is specific number of
DNA sequences for any functionality and try to match our datasets if match we
make different analysis depend on marker gene sequence[3]. Here I am going to
pick NK cells as a Marker gene and try to find it in healthy bone marrow. Nk cells
are in white blood cells. And they work to defend against different kind of germs.
Our dataset 1s from bone marrow if NK cells are not found may be patient is in
AML. AML is a type of cancer of bone marrow if it is not detected it will worse
quickly [4].

ML (Machine Learning) is subtype of Al and used in different fields to train
on past dataset then learn from environment and then use for different analysis.
Deep learning is subtype of Machine Learning. All (Al, ML and Deep Learning)
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are use in data science for extracting insight from raw data. ML is field in which
we used different model for learning on training data sets model find pattern from
these datasets and try to predict new data sets.[5]

I am going to apply some Machine Learning (ML) algorithms and Deep
Learning techniques to Identify NK cells as a gene marker in Bone Marrow healthy
cells. I am using hierarchical clustering for making cluster in my dataset. Machine
Learning helps to classify our data with base on similarities and differences in data
pattern.

1.1. BIOINFORMATICS

It is field of science in which gathered biology, IT, CS, mathematics and
statistics to understand biological data. Bioinformatics also used in single cell
datasets to find different insights from them. It is used to collection of data then
modeling, data analysis and visualization of data. A major work of bioinformatics
1s found in different field like medicine and heart disease [6].

1.2. CELLS

All living things are made of cells. Nucleus is present in center of cell and
DNA found in nucleus all type of genes are present in every single cell. In cell
different genes are play different role. Cells give six primary capacities. They give
structure and backing, encourage development through mitosis, permit aloof and
dynamic vehicle, produce vitality, make metabolic responses and help in
proliferation.

Blood cells are fond in three types’ white blood cell, red blood cell and
platelets. White blood cell is working in defense mode, red blood cells take oxygen
and platelets are used for stop bleeding. All types of blood cells generated by bone
marrow [7].

1.3. GENE MARKER

We pick a single gene and try to find in dataset for some analysis purpose
these sequence is called gene marker. I am going to use NK cell marker gene for
prediction if our dataset have these gene or not. A marker gene is a quality or DNA
grouping with a known area on a chromosome that can be utilized to recognize
people or species. It tends to be portrayed as a variety that can be watched. Gene
markers can be utilized to consider the connection between an acquired illness and
its hereditary reason (for instance, a specific change of a quality that outcomes in a
blemished protein). It is realized that bits of DNA that lie close to one another on a
chromosome will in general be acquired together. This property empowers the
utilization of a marker, which would then be able to be utilized to decide the exact
legacy example of the quality that has not yet been actually restricted[8].

Gene markers are utilized in gene to find logical problem in different data
cell.in which we use 9 marker gene for testing bone marrow. Gene markers must
be effectively recognizable, related with a particular locus, and exceptionally
polymorphic, on the grounds that homozygotes don't give any data. Location of the
marker can be immediate by RNA sequencing, or backhanded utilizing allonym:s.
A portion of the strategies used to contemplate the genome or phylogenetic are
RFLP, AFLP, RAPD and SSR. They can be utilized to make hereditary maps of
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whatever life form is being considered. Gene markers have additionally been
utilized to gauge the gene behavior to choice in domesticated animals.

1.4. NK CELL

There are three types of white blood cells that are T-cells, B-cells and NK
cells. T-cell and B-cell have its own defense cells but NK cell have not. Some type
of NK cell are activate when different type of virus going to attack. Common
executioner cells (otherwise called NK cells, K cells, and executioner cells) are a
kind of lymphocyte (a white platelet) and a part of inborn invulnerable framework.
Characteristic executioner cells (otherwise called NK cells, K cells, and
executioner cells) are a sort of lymphocyte (a white platelet) and a segment of
intrinsic safe framework. Patients insufficient in NK cells end up being
exceptionally vulnerable to early periods of herpes infection contamination[9].

2. LITERATURE REVIEW

2.1. DATA SCIENCE

Data science is used for quantitative and qualitative methods to

resolve problems and for predictions. In data science we need deep knowledge of
domain and better analytical skills. We can get analytical skills by investing lots of
time. It is not possible for single person to get all field domain knowledge with
analytical expertise. And if u have lots of domain expertise and weak in analytical
it may be difficult. Some expert analytical may not willing domain expertise.

Biomarker revelation is a significant point in biomedical utilizations of
computational science, including applications, for example, quality and SNP
determination from high-dimensional information. Shockingly, the strength as for
testing variety or vigor of such determination forms has gotten consideration as of
late. Be that as it may, strength of biomarkers is a significant issue, as it might
extraordinarily influence ensuing organic approvals. Likewise, an increasingly
vigorous arrangement of markers may fortify the confidence of a specialist in the
aftereffects of a determination technique. Results: Our first commitment is a
general edge work for the investigation of the strength of a biomarker
determination calculation. Furthermore, we directed a huge scope examination of
the as of late presented idea of troupe include choice, where numerous component
determinations are consolidated so as to build the vigor of the final set of chosen
highlights. We center around determination strategies that are installed in the
estimation of help vector machines (SVMs). SVMs are incredible classification
models that have indicated cutting edge execution on a few analysis and guess
assignments on natural information. Their component determination augmentations
likewise offered great outcomes for quality choice errands. We show that the power
of SVMs for biomarker revelation can be generously expanded by utilizing
gathering highlight determination procedures, while simultaneously enhancing
classification exhibitions. The proposed approach is assessed on four microarray
datasets showing increments of up to practically 30% in heartiness of the chose
biomarkers, alongside an improvement of ~15% in classification execution. The
soundness improvement with troupe strategies is especially perceptible for little
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mark estimates (a couple many qualities), which is generally applicable for the
plan of a conclusion or forecast model from a quality mark.[3].

Recently, a computational target in genetic epidemiology and his properties
is identify one gene interact to other gene and some environmental factor effect on
different complex disease. They solve this using neural network and sport vector
machine. Also apply random forest technique using machine learning in this paper
was discussed strength and weakness of machine learning algorithms to identifying
gene expressions [4].

Recently, DNA microarray generating for measurements of gene expression
that combine detail about tissue and sample cells according to difference between
gene expressions that use in disease diagnose. In this paper sport vector machine
algorithm is used for analysis at the end tissue samples are discovered that are
wrongly labeled.

2.2.  OPEN SOURCE PROGRAM

Open source software are those software that are available for free of cost.
Users used for different purpose without pay. Some companies are providing that
type of software like orange data mining, Python, R etc. Open source items
incorporate authorization to utilize the source code, plan records, or substance of
the item. It most normally alludes to the open-source model, in which open-source
programming or different items are discharged under an open-source permit as a
component of the open-source-programming development.

2.3. ORANGE

Orange is Data mining tools that are provide programming free technique for
solving our problems. In which we use widgets that are built-in algorithms and
drag and drop method. Orange is an open source information representation and
examination device, where information mining is done through visual
programming or Python scripting. The device has segments for Al, additional
items for bioinformatics and content mining and it is stuffed with highlights for
information investigation.

2.4. METHODOLOGY PROBLEM STATEMENT

Mostly infection detects at serious case its need something else that
we detect at starting level and can resolve before it become complex case. In this
paper I am trying some gene marker on healthy bone marrow dataset by this way
we can find any sequence in dataset any can know germs in starting phase it play a
vital role in bioinformatics.

2.5. DATASET

The information from Galen et al.(Cell, 2019) is accessible in the GEO
database under the increase number GSE116256 (Figure 1) . We will utilize the
information from just a single solid individual BM4 and its comment record since
this 1s by a wide margin the greatest no enhanced example from a sound individual
right now.
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Figure 1: Data set view
2.6.  PROCEDURES

After we load the dataset I will sent gene to match with Entrez ID in which
893 gene out of 1000 are matched using gene widget in orange data mining tool
(Figure 2).

Info

Filter:

1000 genes in input data |
893 genes match Entrez database o
107 genes with match confiicts Input I Entrez ID Mame Description

HBG1 47 HBG1 hemoglobin su..
Organism HBGZ 3048 HBG2 hemoglobin su..

- 510045 6280 510045 S100 calcium bi.,

Homo sapiens ¥

S100A8 6279 510048 S100 calcium bi..
G 10 43 W it b GMLY 10578 GMLY granulysin
Stored in data column = e o sozyme

1G) 3512 JCHAIN joining chain of,

7 NOTAI2 EEET NOTRID R T

Figure 3: Match Entrez

Information (on the other hand, you can stack the Healthy human bone
marrow dataset utilizing the Single Cell Datasets gadget) and match the qualities in
the dataset to those in databases, we sift through every one of the qualities that
show up in under 10 cells. Data was 8390 cells and 893 genes among which 760
gene are selected (Figure 3).
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Figure 4: Filter Gene that belong to more than 10 cells
Among 8390 cells we select those 5000 cells that have better varience. we
utilize the Hierarhical Clustering and not the Louvian Clustering widget to group
the information. Right off the bat, we ascertain the separations between the cells
and afterward outwardly decide the quantity of groups by hauling the vertical line
over the chart (Figure 5).
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Figure 5: Clusterihg
After clustring we show data using t-SNE widget and then apply NK cells
(Figure 5) for identification than compare and see NK cells are found in healthy
cells and absence in AML cells (Figure 6).

PR R e e s S oo

FCGR34A 2214 Matural killer cell Fe fragment of 1gG receptor llla

FCGR3B 2215 Natural killer cell Fc fragment of 1gG receptor lllb 29610856
cDg 930 Matural killer cell CD12 molecule

cp2 914 MNatural killer cell CD2 molecule

cpap o5 Matural killer cell CD3d molecule

CD3E a6 MNatural killer cell CD3e molecule

CD3G o7 Matural killer cell CD3g molecule

MCAMT 4684 MNatural killer cell neural cell adhesion molecule 1

KLRD 3824 Matural killer cell killer cell lectin like receptor D1

KLRC1 3821 Natural killer cell killer cell lectin like receptor C1

BMIT 648 Cancer stem cell BMI1 proto-oncoaene, polveomb ring fi.. 29607565

Figure 6: NK cells
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Figure 7: Before marker gene Vs After Marker Gene Nk cells show

What we have additionally effectively done right now, recognized markers
for each group with the assistance of the Data Tables (clarified in detail right now).
With these markers we can order groups. For instance, CD3D is the most
noteworthy quality in group 4. It encodes T-cell surface glycoprotein CD3. Also
MS4A1 in the bunch 3 encodes B-lymphocyte antigen CD20.

3. FINDINGS AND DISCUSSION

We found the score of NK cells in AML dataset and Healthy Dataset and
analyses that NK cells found in Healthy cells and absence in AML cells (Figure 8).
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Figure 8: Resulted Score of Identiﬁcation of Nk cells

4. CONCLUSION AND FUTURE RESEARCH

In this paper we understand how I can identify and DNA sequence make
good analyses on base of absence and presence of marker gene. In future we can
pick any infected sequence as a gene marker and can apply different type of cells
to check that specific infection present or not on given cells. It is very useful in
bioinformatics fields.
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NHP®OPMAIIMOHHBIE MOAEJIN

Ypunoe H.T., Anousxncanckuii 2ocyoapcmeennuiit ynusepcumem. Kooynoe /1. b.
Cmyodenm AHOUNCAHCKO20 20CYy0apCmMEEeHH020 YHUgepcumema, Y30eKucmat.

Aunomayusa: Hngopmayuonnvie mooenu Onpeoensiom o0cpaHudenus Ha
npeoocmasnenue  8600a/8bl800A  CUCMEMbl, KOmopvle  O00CMAMOYHbl  OJif
peanuzayuuy CUcmemol.

Kniouesvie cnosa:  Mooenv, nesmewamenbcmea, He Gbl8OOUMOCHIU,
Buicoxuii 6600

Abstract: Information models determine the restrictions on the provision of
input / output of the system, which are sufficient for the implementation of the
system.

Keywords: Model, laissez-faire, non-deduction, high input

OHU HaKJIAJBIBAIOT OTPAHUYECHUS HA HHTepdelc MPOrpaMMHBIX MOIyJaen
CUCTEMBI C LIEJIbI0 JOCTHKEHUS Oe30macHoi peanuzanuu. [Ipu 3ToM nogpodbHOCTH
peanuzanuu OnpeiensoTcs pa3paboTYMKOM CUCTEMBI. JlaHHbIE MOJIENU SABIISIFOTCS
pe3y/IbTaTOM MpPUMEHEHUs Teopuu uHopManuu K mpodiaeMe Oe30MacHOCTH
CUCTEM.

Paccmotpum nBe nHDOpPMAIIMOHHBIE MOJICIIH:

» Moenp HeBMeIaTeIbCTBA.

» Mojenb He BBIBOJUMOCTH.

JIOCTOMHCTBOM JTaHHBIX MOJICIICH SIBIISICTCS:

1)  OtcyrcTBHE CKPBITHIX KAHATIOB YTCUKH.

2)  EcrecTBEeHHOCTh MX HCIOIB30BAHUS ISl peaM3alii CETEBBIX 3alllH-

meHaerx ABC.

Mooenb neemewamenvcmea

HeBmemarenbcTBO - 3TO OrpaHUYEHUE, TPU KOTOPOM BBOJ BBICOKO-
YPOBHEBOT'O TMOJIB30BATENsl HE MOXET CMEIIUBATHCS C BHIBOJIOM HH3KOYPOBHEBOIO
noJib3oBarens. Mozenb HeBMEIIATeIbCTBA PACCMATPUBAET CUCTEMY, COCTOSIIIYIO U3
4-x 00BEKTOB:

e Beicokuii BBox (High In).

e Hugkwuii BBoa (Low In).

e Bricokuii BeiBog (High Out).

e Hugkuii BeiBon (Low Out).

PaccMoTpum cucTeMy, BBIBOA KOTOPOM TOJIB30BATENIO0 U ONPEAECIEH
byHkuuei out:

out (u, hist.read (u)),
rae hist.read (1) - 3TO UCTOPHUS BBOJA CUCTEMBI (fraces), 4eil MOCIETHUN BBOA ObLT

read (u), T.e. KOMaHJ1a YTE€HUS, UCTIOJIHEHHAS TOJIb30BATEIIEM U.

BBenem mnonsatue - ouunieHue (purge) UCTOPUH BBoAa. Purge ymanser
KOMaHbl, MCIOJIHEHHBIC TOIh30BaTeNeM, Y€l ypOBEHb O€30MacHOCTH HE [0-
MUHUPYET HaJl YPOBHEM O€30MacCHOCTH U.
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Ucnonsiyercs Takxke QyHKIus clearance (1), KoTopasi ONpeAesieT CTeneHb
JIOBEpUS K MOJIb30BATENIO.

Cucrtema ynoBIeTBOpsieT TpeOOBaHUSM HEBMELIATEILCTBA, €CIU, U TOJBKO €CIHU
U1 BCEX TIOJNB30BAreliel u, BCEeX HCTOpUM 1 W BCEX KOMAaHJ BBIBOAA C
BBITNIOJIHAETCA CIEIYIOLIEE PaBEHCTBO:

out (u, T.c(u)) = out (u, purge (u, T).c(u))

C uenpl0 ONpOBEPKU CHUCTEMBbI Ha COOTBETCTBHE TPEOOBAHUSIM HEBMeIla-
TENbCTBA pa3padaThiBalIoCh OOJBIIOE KOJIMYECTBO PA3JIMYHBIX YCIOBUN, BBI-
MOJIHEHUE KOTOPBIX OBLIO OBl JOCTATOYHO ISl MOAACPKKHA HEBMEIIATEIhCTBA.
Bepudukamnus monenu HeBMeNIaTeIbCTBa 0oJiee CIOXKHAs, 4eM Bepudukanus
mozaenu bJIM. JIoCTOMHCTBO B TOM, YTO HNpU HNPUMEHEHUU JAHHOW MOJIENIA HE
OCTa€TCsl CKPBITHIX KaHAJOB yTEUKW HHPOpMAaIuu, oHa Oojee MHTYUTHUBHO IIO-
HsTHA 10 cpaBHEHUIO ¢ bJIM.

CpaBaenune moaenu bJIM u Mojzienn HeBMeaTeIbCTBRA:

1. BJIM cnaGee, yeM MOIEIb HEBMEIIATEIbCTBA, 34 CYET TOrO, YTO IO-
CHEIHSS 3alpelIacT MHOTUE CKPBITbIE KaHAJbl, KOTOPBIE OCTAOTCS MPHU
peammzanuu bJIM.

2. Mogens HeBMemarenscTBa ciaadee, ueM BJIM, Tak Kak oHa paspelraer
HHU3KOYPOBHEBBIM IOJIB30BATENSIM KOIMUPOBATH OAUH BBICOKOYPOBHE- BBIU
(haiin B 1pyroi BRICOKOYPOBHEBBIN (paiiy, yTo 3ampeiiaercst B MociaeHen
13-3a HApYIIeHHs O€30MACHOCTH MO YTECHHUIO.

Mooenw ne 6vi800UMOCmU

Tak >xe Kak W IpeablayIas MO/iellb, MOJIEIb HE BBIBOAUMOCTU Oa3upyercs
Ha PacCMOTPEHUU HH(OPMAIMOHHBIX TMOTOKOB, BBIPAXKAETCS B TEPMHUHAX MOJIb-
3oBareneld U MHGPOPMAIUKU, CBI3aHHBIX C OJHUM U3 JBYX BO3MOKHBIX YPOBHEH

CEKPETHOCTH:
o Bricokmuii.
o Hwuzkuit.

Cuctema cuMTaeTCs HE BBIBOAMMO O€30MACHOW, €CIU TOJb30BaTENUd C
HU3KUM YPOBHEM O€30MaCHOCTH HE MOTYT MOJYyYUTh MUH(POPMAIIUIO C BBICOKUM
YPOBHEM 0€30MaCHOCTH B pe3yJibTaTe JI0ObIX AEHCTBUIM MOIB30BaTENIel C BBICOKUM
YPOBHEM O€30MaCHOCTH.

Nnu ppyrumuy cioBaMM: KaKIbId IMOJB30BAaTENIb CBSI3aH C OINPEACIICHHBIM
B3IVISIZIOM HA CUCTEMY M MOXET MONIYYUTh UH(GOPMAIUIO, UHTEPIPETUPYS BUIUMOE
eMy noBeneHue. Eciu cucteMa SBISETCS HEBBIBOAUMO O€30MaCHOW, TO
HU3KOYPOBHEBBIE MOJIL30BATENN HE JIOJKHBI MOTYYUTh HOBOM MHGOpMAIUU, €Cld
Ha BBOJE CHCTEMBI €CTh JIONOJIHUTEIIbHBIE BBICOKOYPOBHEBBIE ITOJIb30BATEIIH.
Kpome »53TOro, eciam HU3KOYpOBHEBBIE IMOJIB30BAaTEAM MOTYT MOJIYYUTh OI-
peleneHHy0 MH(OpMaIMi0, OCHOBBIBASICh HAa BUIUMOM HMH TOBEACHUHU, TO
yJaJICHUE BBICOKOYPOBHEBBIX IOJIb30BATENIEN HE JOJDKHO M3MEHUTH MOJy4aeMOu
HU3KOYPOBHEBBIMU IMOJIH30BaTENIMU HH(OPMAIIUH.
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TEZKOR DARAJAGA KO’TARISH ALGORITMI

Medatov A.A., Andijon davlat universiteti, O'zbekiston,
Maxmudov M.N., Andijon davlat universiteti talaba, O'zbekiston.

Annotatsiya. Maqolada binar darajaga ko tarish algoritmi haqida ma’lumot
berilgan bo’lib, dastur kodi C/C++ va Pascal dasturlash tillarida ko ’rsatib
o tilgan.

Kalit so’zlar: C++, assosiativlik qonuni, mantiqiy ko paytirish, EHM, binar
daraja.

Aunomauyua. B cmamve paccmompen aneopumm OUHAPHO2O 6036e0eHUe 8
cmenenb U NOKA3aH KOO NpocpamMmuvl Ha sizvikax npozpammuposanus C/C++ u
Pascal.

Knrwouegvie cnosa: C++, 3aK0H accoyu8HOCmU, N02UHECKOE YMHOMCEHUE,
IBM, bunapuas cmeneno.

Annotation. The article discusses the binary exponentiation algorithm and
shows the program code in the programming languages C/ C ++ and Pascal

Keywords: C ++, the law of associativity, logical multiplication, computers,
binary degree

a™ darajani tezkor hisoblash algortimi, darajani 2 ga bo’lish asosida ya’ni n
sonini teng 2 ga bo’lib, bo’lingan gismlarni yana 2 ga bo’lish usuli yordamida
hisoblashga asoslangan. Oddiy qilib aytganda matematikadagi assotsiativlik
qonuni (1) asosida daraja hisoblanadi.

Matematik model: Binar darajaga ko’tarish usuli yordamida istalgan n-
darajali sonni O(logn) vaqtda topish imkonini beradi (Odatiy darajaga ko tarish
usuli O(n) vaqtda topadi). Bundan tashqari, bu yerda tasvirlangan usul nafaqat
sonlarni ko'paytirish uchun, balki har qanday assotsiativ xossasiga ega bo’lgan
boshqga amallarga nisbatan ham qo'llaniladi. Har qanday butun @, b, ¢ sonlari uchun
ko’paytirishning assotsiativlik qonuni (1) o’rinli:

(a=b)*c=a=*(b=c)(1)

Agar 1 soni juft son bo’lsa, unda @ sonining darajasini (2) formula

yordamida yozish mumkin:

n 2 1 n
a = (cﬁ) =qaz* Q2 )

(2) formula yordamida darajaga ko’tarishni ikki barobar tezlashtirish
mumkin. Ammo agar 1 soni toq son bo’lsa, unda yuqoridagi formuladan
foydalanish tavsiya gilinmaydi va xato natija chiqishiga sabab bo’ladi. Shu sababli
avvalo n sonini toqlikka tekshirishimiz kerak bo’ladi. Buning uchun # sonini 2 ga
bo’lishda qoldiq 1 yoki 0 ga tengligini tekshirishning o’zi kifoya qiladi, ya’ni:
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(nmod 2 = 1) yoki bazida [’;—1] =1 3)

(3) formulada mod va [ ] belgilari bir ma’noni anglatadi, ya’ni bo’linmani

goldiq gismini olish kerakligini bildiradi. (Misol uchun: 5 mod 2 = 1 ga? teng).
a"=a"txaqa 4)

n soni toq bo’lganda (4) ga asosan n-/ soni juft songa aylanadi va a
sonini (2) formula bo’yicha hisoblash mumkin bo’ladi.

EHM (3) formula asosida bo’lish va qoldigli bo’lish amallarini bajarishga
ko’p, mantiqiy amallarni bajarishga kamroq vagqt sarflaydi. Berilgan sonni juft yoki
toq sonligini aniglashda 1-jadval asosida mulohaza yuritishimiz mumkin. Ushbu
jadvalda bir nechta butun son ikkili sanoq sistemasiga o’tkazilgan.

1-jadval. Sonlarning o’nlik va ikkilik ko’rinishlari

n—1

O’nlik |Ikkilik |O’nlik |[Ikkilik |O’nlik | Ikkilik | O’nlik | Ikkilik
0 0 5 101 10 1010 15 1111
1 1 6 110 11 1011 16 10000
2 10 7 111 12 1100 17 10001
3 11 8 1000 13 1101 18 10010
4 100 9 1001 14 1110 19 10011

I-jadvaldan, o’nlik sanoq sistemasidagi juft sonlarning ikkili ko’rinishi 0
bilan tugashi, toq sonlar esa 1 bilan tugashi ko’rinib turibdi. Berilgan sonni toq
(2-jadval) ekanligini tekshirish uchun mantiqiy ko’paytirish V4

A B AvaB amalidan foydalanamiz. Mantiqiy ko paytirishda
0 0 0 ikkala mulohaza bir vaqtda chin (1) bo’lganda chin
0 1 0 (1) qilgan hollarda yolg’on (0) bo’ladigan
1 0 0 mulohazaga aytiladi. (2-jadval)

1 1 1

u holda, a® =a™" *=*a
agarnval = ro'st bo'lsa n o on (%)
aks holda, a™ = az *a-=

Yuqoridagilarni e’tiborga olib, xususiy holda 25 darajasini hisoblab

ko’ramiz. Odatgai darajaga ko’tarish amali
2°=2#*2%2%2%2=4+2%2%2=8%2+2=16+2= 32 usulida amalga
oshiriladi. Endi yuqoridagi formulalar asosida

2°=2%(2#%2)*(2%2)=2+4%4=2+16=32 ko’rinishiga keladi bu esa
binar darajaga ko’tarishdir.

Dastur algoritmi: Matematik formulalar yordamida dastur algoritmni
tuzamiz, buning uchun matn usulidan foydalanaman:

a™ kabi to’g’ridan-to’g’ri dasturda yozib bo’lmaydi. @ soning n darajasi
degani bu a sonini n marta ko’paytirish deganidir, misol uchun: a® = a*a* a
kabi yozish mumkin. Dastur algoritmni quyidagicha:

1) r =1 gateng bo’lsin;
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2) agar n = (0 bo’lsa (6) gadamga o’tilsin, aks holda keyingi qadamga
o’tilsin;

3) agarn VAl =1bo’lsa r=r *a

4) a=a*a;

5) n=[n/2];

6) (2) gadamga o’tilsin;

7) natija r ga teng deb olinsin;

8) tamom.

Dastur kodi: Dastur kodi C++ dasturlash tilida berilgan. Chap tarafda
yuqoridagi algoritm yordamida tuzilgan, o’ng tarafdagi kod esa mantiqiy

ko’paytirish, diskret matematika qonuniyatiga asoslangan holda
optimallashtirilgan.
Oddiy yechim Optimal yechim
int bpow(int a, int n) int bpow(int a, int n)
{intres=1; {intres = 1;
while (n !=0) while (n)
{if(mn% 2==1) {if(n& 1)
{ res *=a; res *= a;
--n; a *=a;
} else n>>=1;
{a*=a; b
n/=2; return res;
} }
3
return res;
}

Pascal dasturlash tili kodi:
function bpow(a, n:integer):integer;
begin
result :=1;
while n <> 0 do begin
ifn and 1 = 1 then result := result * a;

a:=a*a;
n:=n shr 1; //n :=trunc(n / 2);
end;
end;

Taxlil: Berilgan algorim rostan ham to’g’ri ishlaydimi buni tekshirishimiz
kerak, chap tarafdagi kodda bitta C++ dasturlash tiliga hos bo’lgan bir usuldan
foydalanilgan, o’ng tarafda esa mantiqiy ko’paytirish asoslaridan foydalanilgan.
Dastur kodlarida n /= 2 va n >>= 1 amallari hozrda bir vazifani bajaradi.

C++ dasturlash tilida butun sonni butun songa bo’lish natijasi butun son
hosil bo’ladi, ya’ni 5/2 bo’lish natijasi 2 soni hosil bo’ladi, 2.5 soni hosil
bo’lmaydi. C++ da bitlarni o’nga surish operatori >> belgisi yordamida tariflanadi,
uning vazifasi bitlarni n birlik 0’ng tomonga surishdan iborat, bizning misolda bu 1
ga teng.
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5 >> [ surish natijasi biz yana 2 sonini olamiz. Buning sababi 5,, == 101,
sonlar ekvavalent, 101, >> 1 bit o’ng tomonga surish natijasida biz 10, soni
olamiz bu esa 10, == 2, soniga tengdir. Bundan yana bir holat kelib chiqadi, n
sonini toqlikka tekshirishning 0’zi kifoya chunki har qanday holatda ham juft soni
uchun bajariluvchi formula bajariladi. Buni berilgan o’ng tomondagi dastur kodida
ko’rishimiz mumkin.

Endi 2° sonini dastur kodi bo’yicha tekshirib ko’ramiz, bunig uchun
matematik algoritmdan foydalanamiz, ushbu algoritm o’ng tarafda berilgan dastur
kodining ishlash prinsipi ko’rsatilgan: Qavs ichida o’zgaruvchilar ayni damda
saglagan giymatlari berilgan. != belgisi # belgisi bilan ekvavalent ya’ni teng emas
degan ma’noni anglatadi.

1) A=2,N=5

2) R=1

3) N!=0; XA (5!1=07)

4) N&1=17; XA S &1==1?)
5) R=R*N; R=1%*2 =2)
6) A=A*A; (A=2%*2=4)
7) N>>=1; (N=5>1=2)
8) N!=0; XA 21=07)

9) N&1=17,Y0’Q 2&1==1?)
I10)A=A*A; (A=4*4=16)
I)N>>=1 (N=2>1=1)
12)N !=0; XA (1!=0)
I3)N&1=1?XA 1&1==1)
14)R=R*A (R=2*16=32)
I5)N>>=1 (N=1>1=0)
16)N =07 YO’Q (0!=0)

17) Natija R (R=132)

Shunday qilib, informatikadan murakkab masalalarga dastur tuzishda dastur
hajmiga, bajarilish vaqtiga, o’zgaruvchilar tiplarini tanlashga qat’iy chegaralar
qo’yilgan bo’ladi. Bunday holatlarda mos algoritmni tanlash muhim ahamiyat kasb
etadi. Jumladan yuqoridagi algoritm ay’nan shunday talablarga javob beradi.
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HEJIOKAJIBHAA 3AJAYA JJIA OJHOI'O I'HIHEPBOJIMYECKOI'O
YPABHEHUSA YETBEPTOI'O ITIOPAAKA

Apxkaoaee H. K. OwmlI'Y, Ocmonanuee A.b. OI'YIIH, Pecnyonuka Kvipevizcman.

Aunomayua. B pabore s OIHOrO TUNEPOOIUYECKOTO YpaBHEHHS
YeTBEPTOTO TIOPSKA pAcCMOTPEHA HeJoKajdbHAas 3amada Thma buranse-
CamMapcKoTro ¥ IOKa3aHO CYIIEeCTBOBAHUE SIUHCTBEHHOTO PEIICHUS.

Kniouesvie cnoea: HenokanbHas, €IUHCTBEHHOE pEIICHUE, MPEICTABICHUE
pernieHusi, aHaaor GyHKIMN PumMaHa, KOpPEeKTHOCTD.

Annotation. In work for one hyperbolic equation of the fourth order is
considered non lokal problem of the type Bicadze-Samarsky and is shown
existence of the uniqueness solution.

Keywords: nonlocal, unique solution, representation of a solution, analogue
of the Riemann function, correctness

B oOmactn D:{( x,y):0<x</, 0<y<h} ISl ypaBHEHUS
runepooauyeckoro tumna [ 1]
Uy(X,7)+ Bty (%,v) = f(x,7), b—const (1)
B Kj1acce pyHKIUH
M=w(xy)u(xy)eC (D), uy(xy)eC(D), tpy(x.y)eC(D)|
pPacCMOTpUM CIEAYIONIYI0 HEJOKAThHYIO 3a7ady, KOTopas SBISETCS HEKOTOPHIM
o0o61enueM 3anaun ['ypca.

3agaua 1. Haumu 6 obnacmu D pewenue ypasnenus (1) us xnacca M,
yoogriemeopsiowee YCio8UsIM

w0y)=ei(y), u(0y)=p)(y), 0<y<h, (2)
u(x,0)=A(x)u(x,h), uy(x,()):l//(x),0<x<f, 3)
tne @;(V), @:(y), W(x), f(X,y) - 3anannble GyHKIUN, MpHYEM
01(0)=y(0), 95(0)=y (0), ¢,(0)=2(0)p;(h),
©2(0)=2"(0)p;(h)+2(0)p,(h),
a 2 (x) - HEKOTOpas 3aJaHHasl IeicTBUTENbHAS (DyHKIIMSL.
JIns  pemeHusT NOCTAaBICHHOM 3aladyd  MPEABAPUTENIBHO PACCMOTPUM
CIIEIYIOIIYIO 3a71a4y.

3agaua 2. (I'ypca). Haumu pewenue ypasuenus (1), yooseremeopsioujee
yenosusam (2), 6mopomy ycaosuto u3 (3) u ycioguio

u(x0)=g(x), 0<x<h, (5)

4)

e g( X) - MIOKa Heu3BeCTHas (DyHKITUSI.

B pabGorte [2] 3amaua 2 pemieHa meTofoMm aHanora gynkuuu Pumana u
pELICHUE, HAIPUMED B CIIy4ae b < (), IPEJICTABISAETCS B CICAYIOLIEM BUJIE
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u(x,y) = ch(\—bx)p;(y)+ ﬁsh(ﬁ X )pr(y)-
1

N ]C.Sh[\/j(f—x)](g"(§)+bg(§))d5 _
0

Y

- = jsh \/?(g—x)](t//"(ihbl//(f))dﬁ
0

x oy
. ﬁ—bgdf{(" yshly=B (2~ )l rcgnan. ©)

Hcnonb3yss MHTErpUPOBAHHUE IO YACTSAM JJis OJHOKPATHBIX HMHTETrpPajoB B
npeacTaBieHuu (6) U yUUTBIBAS, YTO ¢'(0)=,(0)> g(0)=¢,;(0), TOIYyIHAM

b2 Ve bare iz =il =5 x]oa(0)atx) N Berlibe]i0)

S

S =

shN=B (£ =)&)+ by (& )de =sh[J=b x|y'(0)~ =ty (x) + \=bchN=bx|w(0)

Torga npexacrasieHue (6) MOXKHO IIEPENUCATh B CIEAYIOIIEM BUJIE

u(x,y) = ch(\=bx)py () + ﬁwm X)pa(y)- Jf_b sh=b x> (0)+ g(x)-

—eh V=Bl 0)- s J=bx|w'(0)+ yy (x )= yeh N=bx]w(0)+

R
Navy - —b(c- 7
i ars KA yshly=b (&~ x)]r (& dn. )
U3 (7) mpu y = j momyunm

u(x,h)=F(x)+g(x),
e

F(x)=ch(y~bx)[p, (h)—qo;(@hﬁshd—_bx)[@ (h)—2(0)]-

_\/f_bSh[ﬁx]w’(0)+hl//(x)—hch[\/—_bx]l//(o)+

X h
+ ﬁ}!dgi(n —h)sh[\/j(f—x)]f(f,n)dn-

Ucnons3ys nepBoe ycnosue u3 (3) u ycnosue (5) umeem
g(x )= A(x))=A(x)F(x). (8)
Wrak, ecnu i(x )= 1 OPH x e [0,¢], TO HEU3BECTHAS PYHKIUS g(x ) CAUHCTBEHHBIM
00pa3oM MOXKET OBITh OIpeecHa B BUJIC

_AMxX)E(x)
g(x)= I A(x) )
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[ToncTaBnsis 3TO HalWIEHHOE BBIPAXKEHHE I ¢( x ) B IpenacTaBieHue (7) Mul

MOKEM OIPEICINUTh PEIICHUE 3a1a4u 1.
TakuMm oOpazom, JToKa3zaHa

TEOPEMA. Eciu ¢;(y),0,(y)eC*[0,h]w(x)e C?[0,0], esvinomnensi

yenosus (4) u a(x)=1 npu xE[O,K], mo 3adaua 1 6 obracmu D umeem

eourHcmeenHoe peuteHue u3 kuacca M.
B cnydae 4(x)=73agaHHble B TPAHUYHBIX YCIOBHUSAX (PYHKIMH CTAHYT

JTMHEHHO 3aBUCUMBIMH 1 HAapYIIAeTCsl KOPPEKTHOCTD 3a/1a9H.
[IPUMEP. Ilycts B obmactu D= {( xy):0<x<l0<y< 1} TpebyeTcs

HalUTU QYHKUUIO y(x,y)e M , YIOBIETBOPSIOLIYIO YPABHEHHUIO

uxxyy(x:y)_4uyy(x:y):y’ (10)
1 KPaeBbIM YCIIOBUSIM
u(0,y)=p1(y)=y", u(0.y)=py(y)=y’, 0<y<i, (1)
u(x,0)=xu(x,1), uy(x,O)zt//(x)zxz, 0<x<lI. (12)

OuyeBUIHO, YTO

o1(v) e C20.1),05(y) € C?[0,1]w(x) e C[0,]],

U JIJIs HUX UMEIOT MecTa ycioBus (4).
B ciyuae storo nmpumepa QyHKIHS ¢ x ) ONPEAETSAETCS B BUIC
ch(2x)+ sh(2x)+-2 al

3
_ _ ) 13
$0=73 2(1-x) ozl ()

Torna Ha ocHoBanuu dopmynsl (7) pemenue 3agauu (10), (11), (12) moxeT ObITH
OIPEJIEJIEHO B CIEAYIOLIEM BUJIE
R

u(x,y):ch(Zx)yZ +ésh(2x)y3 +ich(2x)+ 2(]—x)Sh(2x)+

X3 X > ) (14)
A 241=2) (1—ch(2x))+ yx by (1—ch(2x))

[Ipunamie:KHOCTE 3TOro peueHus kunaccy M odeBUAHO. Takke Jerko
MOXKHO TMOKa3aTh, 4YTO HaljeHHoe pemieHue (14) ynosnerBopser ypaBHenuto (10)
1 BceM KpaeBbIM ycnoBusiM (11) u (12).

[lokaxxem, HapuUMep, BBHITIOJTHEHUE MEPBOro ycaoBus u3 (12).

N3 (14) umeem, yTo IpH. y = |

X X

X
2(1-x)

u(x, 1)=ch(2x) +ésh(2x ) +]Lch(2x )+ sh(2x )+
—X

X3 X

+ —
I-x 24(1-x)

(I—ch(2x))+x? - 2—14 (1—ch(2x)).

Torna
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2 2

xu(x, 1) =xch(2x)+ l)csh(2)c) + al ch(2x) +

sh(2x) +

x* x?
+
I—x 24(1-x)

zch(2x){x+1 2 }+sh( x){ x } X —(1—ch(2x)){ x x}:

(1-ch(2x))+ x° ——(1 ch(2x))=

2 2(1-x)| 1-x 24(1-x) 24
x® x
=" ch(2 - 1—ch(2x)).
l_xch( X)+ (1 )sh( )+ 24(1—x)( ch(2x))
N3 toro xe (14) nonyyum, 4To
X x? X
u(x,O)—]_xch(Zx)+2(]_x)sh(2x)+]_x—24(]_x)(]—ch(2x)),
TO €CTh

u(x,0)=xu(x, 1),

AHAJIOTHYHO MO>KHO TTOKa3aTh BBITIOJHEHUS OCTaIbHBIX YCHOBHﬁ.
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CUSTOMER SEGMENTATION BY CLASSIFICATION USING WEKA
M Asif Igbal, Riphah International University, Lahore, Pakistan.

Abstract: The most progressive and expandable marketing Programme is the
segmentation of customers. By using this strategy we can increase our business
and impress our customers by keeping view the interest of our customer s products.
We can also categorize customers of specific country, region or area by view their
scoring. Various autonomous division techniques are per framed on the clients,
every methodology bringing about its own arrangement of scores. .Besides, unique
composite scores can be resolved utilizing various potential strategies and these
various scores can, themselves, be joined to create a general Score and positioning
for every client. In the previous years, inquire about in the fields of large
information investigation, Al and information mining strategies is getting
progressively visit. This proposal depicts a client division approach in a recycled
vintage dress E-commercial. These client bunches depend on client cooperation’s
with things in the commercial center, A significant objective of this proposal was to
build an individual feed for every client where the things are gotten from the client
gatherings. The client division strategy talked about in this paper depends on the
grouping calculation K-implies utilizing cosine likeness as the similitude measure.
The information grid utilized by the K-implies calculation is a User-Brand
appraisals lattice where each brand is given a rating by every client. A
representation apparatus was additionally built so as to improve image of the
information and the subsequent bunches. So as to envision the profoundly
dimensional User-Brand grid, Principal Component Analysis is utilized as a
dimensionality decrease calculation.

Keywords: Customer, Segmentation, WEKA, Classification, Data Mining,
Region, Online

1. LITERATURE REVIEW

Segmentation techniques have focused on demographic and Psychographic
variables .In this way constituted customer groups reveal Who is buying in the
investigated stores and why. Results show the usefulness of customer segmentation
based on their buying behavior [1]. A thorough examination of several customer
contacts attributable to a single sale is still lacking .This means there is also a lack
of approaches to segmenting customers according to their contact with retailers.
Some relevant studies only inspect the behaviour in the store or mall, behaviour
prior and after the purchase is neglected. But all contacts in the different phases of
the purchase process are important influencing factors of customers behaviour first
contributions e.g. by Balasubramian, Raghunathan, and Mahajan (2005), Silberer
and Mau (2006).

Lamb et al. (2008) state that retention and loyalty support serves to increase
repeat purchases and helps to build loyalty to the brand or business. Mullin (2010)
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argue that retention and loyalty support is important for building relationships with
customers. According to Toopa et al. (1991) the retention and Loyalty support has
various roles in practice. It should encourage consumers not only to first purchase
a product of the brand, but to purchase more and repeatedly, to contribute to
building customer confidence so that customers remain loyal to the brand even
after more purchases, remind the customer of certain benefits that the company
offers, and is thus better than the competition, contribute to improving the
reputation of the brand or company. The concept of customer retention refers to
retention of individual customers in the enterprise or willingness to repeatedly buy
the products of the company (Best, 2010). Retention is one of the so called "output
measure of customer performance" (Lostakova et al., 2009). on the context, the
likelihood to visit/repurchase from the retailer again (Agustin and Singh, 2005,
Anderson and Mittal, 2000, Anderson and Sullivan, 1993, Bloemer and de Ruyter,
1998, Chandrashekaran et al., 2007, Cronin et al., 2000, Gustafsson and Johnson,
2004, Homburg and Furst, 2005, Homburg and Giering, 2001, Johnson et al., 2006,
Lam et al., 2004, Liang and Wang, 2004, Mittal et al., 1999, Mittal et al., 1998,
Ngobo, 1999 and Seiders et al., 2005). Loyalty means "creating a customer
intending to permanently remain with the company, the so called owning the
customer" (Horrel, 2007). When companies "own" their customers, it means that
the customers are loyal to a few companies, despite the fact that these companies
have, for example, higher prices if compared to others. The reasons that make the
customer loyal to a company and brand can be different, but what is common is
that due to them the customers have emotionally affiliated to the company and its
products, because they perceive that it brings them a greater value than anyone else
does (Lostakova et al., 2009). Loyal customers would not go away on any account
and constantly come back to these few companies [2].

2. INTRODUCTION

Customer segmentation is a method of dividing customers into groups on the
basis of common characteristics. We can segment customers into various
demographic characteristics such as Country, item, age etc.

Customers are of different character and have different needs. It is not
optimal to have same strategy and marketing for every customer. In order to meet
the customer need and take care of their customer who are important for the
company, it is important to segment their customers and sort out the difference
between them. The point of this venture was to get more knowledge about the
clients of the vintage E-commercial center application and furthermore to improve
their client experience. The application has seen an expansion of notoriety,
flaunting a user base. This huge client base has led to an expanding stream of
transferred things accessible for the intrigued purchasers. Be that as it may,
numerous of these things are not seen by most purchasers because of the measure
of things being made consistently. More seasoned things are lost in the apparently
ceaseless rundown of articles. This issue is frequently alluded to as data over-
burden [3] and can be tackled by giving particular article streams to every client
contingent upon his/her inclinations. This report will cover an examination of the
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Plick client base, in a perfect world, the investigation ought to reveal a few
examples in the information that can be utilized to join clients into littler
gatherings. Two clients in the Plick commercial center are viewed as comparative
in the event that they have comparable inclinations in garments. The assembled
information for the examination and the likeness calculations will be completely
portrayed in this report.

To improve every client's experience which thusly helps in client
maintenance. Besides, satisfied clients are bound to prescribe the commercial
center to others, prompting an expansion in esteem for the organization. This kind
of key methodology is a piece of the organization's business knowledge (BI) which
is a lot of specialized procedures, for example information mining and
examination, used to distinguish and make new business openings associated with
every client's needs.

3.  METHODS AND MATERIALS

In the field of group examination it is essential to pick a calculation well
appropriate for the accessible dataset. So as to settle on this decision, extends that
tackle comparable issues and utilize comparable strategies were examined during
the initial step of the undertaking. We have used the data mining tool for analysis
using tool named as Weka 3.8.4. We had used one dataset and the performance of a
comprehensive set of Classification algorithms has been analyzed. The chosen
dataset differ in size from original dataset collected from the source.

3.1 Customer Dataset

The “Customer Segmentation Dataset" where taken from the kaggle
community. A large number of instances were selected from this dataset, the
customer Dataset. This dataset contains the data of customers who had done
shopping online from different countries.

This dataset contains in total 6912 instances and 8 attributes which specify
the descriptive properties of customers. This helps us to conclude the importance
of customers.

4.  CLASSIFICATION

A large number of compressive classification algorithms [4], but we have
chosen three of them and we had tried to find which algorithm is more efficient for
our dataset. The results of algorithms are different so algorithms through Weka
provides different accuracy.

4.1 OneR

OneR, another way to say "One Rule", is a straightforward, yet exact,
grouping calculation that creates one standard for every indicator in the
information, at that point chooses the standard with the littlest absolute blunder as
its "one guideline". To make a standard for an indicator, we develop a recurrence
table for every indicator against the objective. It has been demonstrated that OneR
produces controls just somewhat less exact than best in class grouping calculations
while creating decides that are basic for people to decipher [5].
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€2 10:49:53 - rules.OneR - o X

[ a

Time taken to build model: 0.04 seconds q

== Stratified cross-validation ==

=== SJummary ===

Correctly Classified Instances 6855 99.1753 %

Incorrectly Classified Instances 57 0.5247 %

Kappa statistic 0.5341

Mean absolute error 0.0014

Root mean squared error 0.0371

Relative abasclute error 1.0873 %

Root relative squared srror 14,7494 % -

Total Number of Instances g912

Ignored Class Unknown Instances 27 r
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Image 1: OneR Algorithm

Instances Results
Correctly Classified instances 99.1753 %
Incorrectly Classified Instances 0.8247 %
Kappa statistic 0.9891
Mean absolute error 0.0014
Root mean squared error 0.0371
Relative absolute error 1.0873 %
Root relative squared error 14.7494 %
Total Number of Instances 6912
Ignored Class Unknown Instances 27

Tablel: OneR Algorithm Table
4.2 Nave Bayes

It is simple probabilistic classifier based on applying Bayes theorem with
independence assumption among the features. It is highly scalable require a
number of parameters linear in the number of variables in a learning problem [6].

€ 10452 - bayes.MaiveBayes

| Time taken to build model: 0.01 seconds

| === Stratified cross-validation =—=

| === Summary ===

| Correctly Classifiesd Instances G267
Incorrectly Clagsified Instances 45

| KEappa statistic 0.59914
;Kean absolute error 0.0024
Root mean squared error 0.0287
| Relative absolute error 1.928
ERcot relative squared error 11.4353
Iotal Nurmber of Instances €912

Ignored Class Unkmown Instances

Detailed Accuracy By Class

%
%

27

= a X

I
| &}
-

99.349 %
0.851 %

A

Image2: Nave Bayes Algorithm
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Instances Results
Correctly Classified instances 99.349 %
Incorrectly Classified Instances 0.651 %
Kappa statistic 0.9914
Mean absolute error 0.0024
Root mean squared error 0.0287
Relative absolute error 1.928 %
Root relative squared error 11.4353 %
Total Number of Instances 6912
Ignored Class Unknown Instances 27

Table2: Nave Bayes Algorithm Table

4.3 J48

Quinlan's C4.5 calculation completes J48 to make a cut C4.5 choice tree.
The each part of the data is to part into minor subsets to base on a choice. J48 take
a gander at the normalized information gain that actually the outcomes the split the
data by picking a property. To sum up, the trait extraordinary normalized
information picked up is used. The minor subsets are returned by the calculation.
The split techniques stop if a subset has a spot with a comparative class in all the
occurrences. J48 builds up a choice hub using the normal estimations of the class.
J48 choice tree can manage specific qualities, lost or missing characteristic
estimations of the information and differing property costs. Here exactness can be
extended by pruning (Venkatesan, 2015) [7].

&3 11:07:42 - trees )48 — O pd
[ [a
Time taken to build model: 0.34 seconds r
{ === Stratified cross-wvalidaticn ===
| === Summary ===
Correctly Clasaified Instances 6739 97.4871 %
Incorrectly Classified Instances 173 2.502% %
| Kappa statistic 0.9668
{ Mean absolute error 0.0084
Boot mean squared error 0.041¢
| Belative absolute error 5.0954 %
| Root relative squared error 16.5534 % )'
Total Number of Instances £912
Ignored Class Unknown Instances 27
b
=== Detailed Accuracy By Class == e
ELS =) A2
Image3: J48 Algorithm
Instances Results
Correctly Classified instances 97.4971 %
Incorrectly Classified Instances 2.5029 %
Kappa statistic 0.9688
Mean absolute error 0.0064
Root mean squared error 0.0416
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Relative absolute error 5.0994 %
Root relative squared error 16.5534 %
Total Number of Instances 6912
Ignored Class Unknown Instances | 27

Table3: J48 Algorithm Table
4.4 Random Forest

This algorithm is built upon decision tree algorithm. It Contains within itself
some instances processed decision tree [8], otherwise this is a "forest" that contains
some "trees"[9]. In the Weka Tool, which provides opportunity to this algorithm
and it can be configured to improve performance. It gives opportunity to notes the
number of attributes used during the Random generation, the number of constituent

trees in "forest" and basic number "Seed" used for generating random numbers.
€3 11:10:58 - trees.RandomForest = a x

[al
Time taken to build model: 4.5 seconds

=== Stratified cross-validation ==

=== JUMmary ===

Correctly Classified Instances o3gl 99,5515 %

Incorrectly Classified Instances 3l 0.4435 %

Kappa statistic 0.9941

Mean absolute error 0.0148

Root mean squared error 0.0396

Relative absolute error 11,7128 %

Root relative squared error 15.7419 %

Total Number of Instances 8412

Ignored Class Unknown Instances 27

=== Detalled Accuracy By Class === I;r

) I

Image4: Random Forest Algorithm

Instances Results
Correctly Classified instances 99.5515 %
Incorrectly Classified Instances 0.4485 %
Kappa statistic 0.9941
Mean absolute error 0.0148
Root mean squared error 0.0396
Relative absolute error 11.7128 %
Root relative squared error 15.7419 %
Total Number of Instances 6912
Ignored Class Unknown Instances 27

Table4: Random Forest Algorithm Table

5.  RESULTS AND DISCUSSION
The final result after applying different classification algorithms on the same
dataset shows the accuracy level of the dataset according to the algorithms applied.
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OneR Nave J48 Random Forest
Bayes

Correctly  Classified | 99.1753 % | 99.349 % | 97.4971 % 99.5515 %
Instances

Table5: Data Set Analysis Table

6. CONCLUSION

A definitive objective of this task is to portion clients into littler gatherings
which can be seen as gatherings of clients that appear to like a similar sort of items.
These gatherings can be utilized to convey individual suggestions dependent on
scoring. This is a clearly a very amazing asset for reactivating clients.

In the event that this thought is taken significantly further, the Plick
application and site could incorporate an individual Feed with these things. Given
that these things truly are important to the clients, the measure of sold things
should increment since clients see fascinating things that would have "been lost" in
the long feed of things which is principally requested by transfer time. This
advantages both the purchasers and the dealers which thus are bound to prescribe
Plick to loved ones. In this report, a client division approach is introduced and
assessed. During the last phases of the execution a rendition where preferences
were fused in the framework was tried, anyway no noteworthy enhancements were
watched. All things considered, the spotlight during this undertaking was on the
bunching examination, the pre-preparing phase of this venture could be improved
by joining preferences and discussion to the evaluations estimations utilizing some
weighting of these information focuses. Another fascinating information point is
buys, most clients choose to get together so as to buy or sell things. A thought
examined inside to determine this issue is to require the dealer to add a purchaser
to a thing at whatever point he/she sets the thing state to sell in the application.

(This study analyses that the accuracy level of Random Forest algorithm 1is
higher than others which is 99.5515 % among the other three algorithms used.

The content and size of dataset used in our research is different; therefore, the
results differ. Overall, the results indicate that the performance of a Random Forest
depends on the dataset, especially on the number of attributes used in the dataset.
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HUHTEPHETIA PYXCATCHU3 KUPUI YCY/IVIAPUHUHI' TACHU®HU

Typzynooes /1., Maxammaoxnconosa I., Anousicon oasnam ynueepcumemu,
manaobanap, Y3oexucmom.

Aunomayusa: Humepnemoa pyxcamcu3 Kupuwi Kyniad MmyoMMONaApHU
Keimupub 4uxopmoxoa uly cababau OyHU ONOUHU Oauwl Y4yH Oup KaHua
MYOMMONLAPHU XAT IMUUHU KYPUO YUKAMU3.

Kanum cyznap: FTP. Gophes, I1o6an mapmwox, TCP/IP. DNS spoofing.

Annomayusa: Hecanxyuonuposannwviii docmyn k Humepuemy 6vl3vleaem
MHO20 NpobOIeM, NOIMOMY Mbl NOCMAPAEMCA peuwums psid npoonem, umooOwvl
npeoomepamums IMmo.

Knwueewie cnosa: FTP, Gophes, enooanvuas cemo, TCP / IP. DNS-cnygune.

Annotation: Unsanktsionirovannsiy dostup k Internetu vovizeivaet mnogo
problem, poetomu postaraemsya reshit ryad problem, chtoby predotvratit eto.

Keywords: FTP, Gophes, globalnaya set, TCP / IP. DNS-spufing.

['mobGan TapMOKJIApHUHT PUBOXKIAHUIIM Ba axXOOpOTIApHU OJIMII, KaiTa
WIUTAll Ba Y3aTUIIHUHT SHTU TEXHOJOTHWsIapu maigo Oynumu Ounan UHTepHer
TapMOFHUTa Xap XWI IIaXC Ba TAIIKWJIOTIAPHUHT 3bTUOOpH Kapartwiau. Kymiad
TAIKWIODIAp ¥3 JIOKal TapMOKJIApUHU IJ100an TapMmoKjiapra yamra Kapop
kuuimrad Ba xo3upru matma WWW, FTP, Gophes Ba Gomika cepBepiapaan
doinananuimMokaa. TuxkopaT Makcaauaa UIUIATUIIYBYU €KW JaBiaT cupu Oyiraxn
ax0OpOTIapHUHT [00an TapMokjiap OViimya sKoijapra y3aTHIl MMKOHHM Maiiio
Oynau Ba y3 HaBOaruaa, 11y axOOpOTIApHU XHUMOSJIAIl TU3UMHJIA MaJlaKaJid
MyTaxaccucliiapra 3XTHUEXK TYFUIMOK/A.

I['moGan Ttapmoxkmapnan  Qoitmamanum Oy  (akaTruHa — «KU3UKapPIIK»
axOOpOoTIapHM H3Jall SMac, OalKh THXKOpAT MaKcaauaa Ba OOIIKAa axaMHSITra
MOJIMK WIUIapHU Oakapuiijad ubopar. bynngait ¢aonust BakTuga axOOpOTIIapHU
XUMOSTAll BOCUTAJIAPUHUHT UYKIUTH Ty(daiinu kymiad tagodomiapra 1yd KeIuIl
MYMKHH.

Xap kaHpgad TamkuiaoT Intenetra ymaHraHugaH CYHI, XOCHJI Oyiaguras
KyWH1aru MyaMMOJIapHU XaJl STUIIIApH 1IapT:

» TamkwIOTHUHT  KOMIBIOTEp TH3UMHUHH  XakKepjap  TOMOHHJAH

Oy3WINIIIN:

» UHTepHET OpKamu KYHATWITAaH MAbIyMOTIAPHUHT ¢EBY3 HUSTIH

axciiap TOMOHUJIaH YKUO OJMHUIIIY;

»  Tamkwior gaonusTura 3apap €TKA3WINIIH.

WNutepHer noitnxanaim gaBpuja OEBOCUTa XUMOSJIAHTaH TapMOK cudaruia
unuiad yuKuiaMarad. by coxajma Xo3upru KyHAa MaBxkyl Oynran Kydujaaru
MyaMMOJIapHU KEITUPUIIT MyMKHH:

»  MabayMOTIapHHu SHTUJUIHK OWJIaH KYJTra KUPHUTHIIL;

»  Tapmokmaru KOMIbIOTEpIIap MaH3WIHHHA COXTAIAITHPHIIL;

»  TCP/IP BocuTanapuHuHT 3au(Inry;
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»  Kymumnmk calTiapHUHT HOTYFPU KOH(PUTYpaIUsITaHHIIIN;

»  KondwuryparnusianrHuHr MypakKaOIuTH.

[moGan  TapMOKJIApHUHT  4Yerapacu3 KEHI  PUBOXIAHWUINM  YHJaH
dolimananyBumiiap COHUHUHT omuO Oopummra cabad OyniMokaa, Oy 3ca y3
HaBOaTuja axOopomiap XaB(CU3IUTUTa TaXJUJ COJIUILI AXTUMOJIUHHUHT OIIMIINUIa
om0 KeIMoKaa. Y30K, Macodamap OuiaH axOopoT ajJMalluil 3apypusiTd
ax00pOoTIapHU OJIUIIHUHT KAThUM YerapajanuimuHu tanad stagu. Ly makcanna
TapMOKJIADHUHI CErMEHTIAPUHM Xap XWI Japaxajard XuMosjall yCy/ulapu
Takaug STUITaH:

» DOpkuH kupui (macanan: WWW-cepsep);

» UYerapamanran kupunuiap cermeHTH (y30K macodama KoWaImraH WII

KOMHra XU3MaTUWJIAPHUHT KUPUIIIHN);
» Uxtuépuit kupumapHn MaH OTUM  (MacaiaH, TaMKWIOTIAPHUHT
MOJIUSBUIN JTOKAJI TAPMOKJIAPH).

NutepHer mioban axOOpOT TapMOFU Y3uja HUXOSTAA KaTTa Xa)Xmra sra

oynran ax0opot
pecypciapu/iaH  MWUIMA ~ HUKTUCOAHMHT  TypJi TapMOKJIapuja camapaiu
dolimaHuira MMKOHUST TYFAUPUINNra KapamacaaH axOopotnapra Oyirax
xaBhcU3NUK fgapaxacuHu omupmoraa. [lyHunr yuyH xam VHTepHETra yiaHran
Xxap OWp KOpXOHA Y3WHUHI axOOpOT XaB(PCHU3IUTMHU TabMUHJIALI Macajajapura
KarTa YbTHOOP OEpHIIH Kepak.

Jlokan TapMOKJIApHUHT [100ad TapMOKIapra KYIIWIUIIN Y4yH TapMOKJap
XUMOSICH aIMUHUCTPATOPHU KyHUaru MacaialapHy Xajdl KWINIIY JTO3UM:

— JIOKall TapMoKjapra mio0ajl TapMOK, TOMOHHMJAH MaBXKyHd XaBdiapra
HUcOaTaH XUMOSIHUHT SPaTUIUIIIY;

— m1o6an TapMOK (OHIANAHYBYMCH YUYyH axOopoTiapHU SIIIHPHUIILL
MMKOHUATUHUHT sSpaTnIK; byHaa Kyiugaru ycymnap MaBxy/:

— KHUPUII MyMKHUH OYIMarad TapMOK MaH3WINd OpPKaJIu;

— Ping nactypu €paamua TapMOK MaKeTIApUHU TYIAUPHIIL

— pyxcar 3TWIraH TapMOK MaH3WIM OWJIaH TaKUKJIaHTaH TapMOK MaH3WUIIU
Oyiirua OUpIAIITUPHIIL,

— TabKUKJIAHTaH TapMOK MPOTAKONIU OYiinya OMpalTHpuUIL;,

— TapMOK Oyitnda ¢oiigananyBunra napoJi TaHJIalll;

— REDIREST typunaru ICMP naketu €épramuaa Mapupymiap KaJaBaJIMHU

MoAuDUKAITUSTIALL;

— RIP crangapr Oynmaran maketu €paamMuaa MapuipyTiap *KaJaBajluHU

Y3rapTHUpHIL;

— DNS spoofingnan ¢oitgananrad xoijaa yaaHUII.

Pyxcat sTuiiran MaH3WJUTAPHUHT PyXCaT dTUIMAaraH BaKT/a YJIaHUIIH

Ymby xaB¢ modan TapMOKJIApHUHT OUp KaHYa coXajapyuHu Kampad onaau,
KYMJIIaJIaH:

» JI0KaJa cOoXa;

» JIOKaJ-TII00a TApMOKJIAPHUHT OMpJIaITyBH;

» MyXuM ax00poTIapHH TI00aT TapMOKJIap/a KyHATHIII,
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» TI00an TApMOKHHUHT OOITKApUIMAIUTraH KHCMH.

Nxtuépuit ax00poT TApMOKJTApUHUHT aCOCUI KOMIIOHEHTIapu Oy cepBepiiap
Ba WINYM CcTaHnusuiap xucobimanaau. CepBepaa axOoporiap €M XHCOOJaIl
pecypciiapy Ba MIIYM CTAHLMSIApAA XU3MATUWIAp WMIUIAWIA. YMyMaH UXTUEPUU
KOMIIBIOTEp XaM, CEPBEP XaM UIITYM CTAHLUS OYIUIIN MyMKUH — Oy X0Jja ynapra
HucOaTaH XaB(pyu XyKymiap OYJIUIIHN 3XTUMOIHU O0p.

CepBepnapHuHr acocuid Bazudacu axOOpOTIApHM CakJjall Ba TaKIUM
KUJIHIIAaH nOopar.

EBy3 HUATIN IIaXcOapHU KyHuaaruya TacHU(IAI MyMKHH:

» ax00pOT OJIMIITa UMKOHHUST OJIHIII,

» XW3Mariapra pyxcar dTHJIMaraH UMKOHUST OJIHIIL;

» MabJiyM CUH(MIAru XU3MATIAPHUHT WM PSKUMUHU WINJAAH YHKAPHINITa

YPUHHUIIL,

» axOOpOTIapHU y3rapTHPUINTA XapakaT EKu OOIIKa Typaaru Xyxxymiap.

V3 HaBGaTHma, XO3MPTH 3aMOHABHH DHBOXIIAHUIN JABOMHAA CEPBHUC
XU3MAaTUHU W3JIaH YMKApUIIra Kapiid Kypalul MyaMMOCH MYXHUM axXxamusT KacO
stanu. By xunnaru xyxxymiap «cepBucaaru Oy3uiauiin HOMUHH OJITaH.

Nmam  craHnmsuiapra  Xy»KyMHUHI aCOCHM  Makcaau, acocaH, KauTa
UIUIaHAETraH MabIyMOTJIAPHU €KU JIOKaJ cakjaHa€TraH axOopoTiIapHU OMUIIIUD.
byHpmaii xyxxymnapHUHT acocud Bocutacu «TposiH» nmactypnap canainaau. by
JacTyp ¥3 Ty3wiIMIIM OYilMdya KOMIBIOTEp BUpYycCHapuiaH ¢GapK KUIMaiaud Ba
KOMIIbIOTEpra TYIIUIIM OWilaH Y3WHU OuiauHTUpMaciaH Ttypaau. boikauda
alitranga, Oy JACTYpHUHI acOCHUU MaKcaJd — TapMOK, CTaHIUACHAATH XUMOS
TU3UMUHU UYKW TOMOHJIaH Oy3uIlij1lan ubopar.

®OUJIAJTAHUJITAH ATABUETJIAP
1. FO.B. Pomanec, I1.A. Tumogees, B.®. lllaneun. 3awuma ungopmacuu 6
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MIKRO-, NANO- ELEKTRONIK VA FOTOLEKTIK QURULMALARNI
RAQAMLI MODELLASHTIRISH UCHUN MILLIY TEXNOLOGIK
PLATFORMANI ISHLAB CHIQISH VA TADBIQ QILISH

Aliev R.U., Abduvohidov M.K., G’ulomov J.
Andijon davlat universiteti

Annotatsiya: Ushbu maqgolada mikro- va nano- elektron fotoelektrik
qurulmalarni raqamli modellashtirish uchun milliy texnologik platformani ishlab
chiqishning dastlabki natijalari hagida ma’lumotlar berilgan.

Kalit  so’zlar:  texnologik  platforma,  ragamli  modellashtirish,
yarimo tkazgichlar, quyosh elementi

Annotation: In this article, provides information on the preliminary results
of the development of a national technology platform for digital modeling of
micro-, nano-electronic photoelectric devices.

Key words: technological platform, digital modeling, semiconductors, solar
cells

Annomauyua: B Oannolti cmamebe  npusooumcs — uH@opmayus - o
npeosapumenbHblX pesyibmamax paspabomku HAYUOHAILHOU MeXHON02UYeCKOU
naamgopmel 01 Yuhposo2o - Mooeruposanus MUKpo-, HAHOINEKMPOHHbLIX
GpomosiekmpurecKux ycmpoucma.

Kniouesvie cnoea: MexXHON02U4eCcKas nramghopma, yugposoe
MoOenuposaniue, Noaynpo8oOHUKU, COTHEYHbLE JIEMEHNbL.

Yarimo’tkazgichlar sohasida olib borilayotgan ilmiy izlanishlarni
samaradorligini oshirish hamda, tajribalar o’tkazishga sarflanadigan vaqt va
mablag’ni kamaytirish uchun simulatsion dasturlardan foydalanish qulaydir[1].
Chunki olinayotgan natijalar reallikga yaqin bo’lib, bir vaqtning o’zida juda ko’p
parametrlarni aniqlashga imkon beradi[2].

Ushbu magqola yarimo'tkazgichli mikro- va nano- elektron fotoelektrik
qurilmalarni ragamli modellashtirish uchun milliy texnologik platformani ishlab
chiqishning dastlabki natijalari haqida xabar beradi. Texnologik platforma - bu
universitetlarda o'quv magqgsadlarida xizmat qiladigan, tadqiqot olib boradigan va
amaliy sanoat muammolarini hal giladigan interfaol vosita.

Texnologik platforma yarimo'tkazgichli materiallarning elektrofizik va optik
parametrlarini hisoblashning asosiy nazariyasiga, shuningdek, yarimo'tkazgich
asosida yaratilgan qurilmalarning optik, fizik, optoelektronik, fotoelektrik,
energiya parametrlari va volt-amper xarakteristikalariga asoslanadi.

Texnologik platformadagi zamonaviy dasturiy ta'minot uchun bir nechta
dasturlash tillari kombinatsiyasidan iborat "Suntulip-1" wva "Suntulip-2"
simulatsion dasturlar tizimi ishlab chiqilgan.

Ishlab chiqilgan dasturiy ta'minot soddalashtirilgan interfeysga ega, u
foydalanuvchidan maxsus chuqur dasturiy bilimlarni talab qilmaydi. Simulyatsion
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hisoblashda, nazariy ifodalar, tanlangan chegaraviy shartlar va yarimo'tkazgich,
metall, optik, dielektrikni bir qator fizik parametrlarining yaratilgan ma'lumotlar
bazasi o'rtasida samarali muvofiqlashtirish ta'minlanadi. Masalan, yaratilgan
ma'lumotlar bazasi 132 turdagi materiallarning eksperimental ravishda aniqlangan
kompleks nur sindirish ko’rsatkichining qiymatlarini 0'z ichiga oladi.

Suntulip-2 turli metall nanozarralarining fizik va geometrik parametrlarini p-
n o’tishli kremniy quyosh elementlarini xususiyatlariga ta'sirini o'rganishga imkon
beradi.

Yangi texnologik platforma quyidagi asosiy sahifalardan iborat: "Bosh
sahifasi"- o'rganilayotgan ob'ektlar uchun foydalanuvchi tanlagan parametr
qiymatlarini kiritishga xizmat qiluvchi; "Natijalar"- Ikki va uch o'lchovli grafik va
diagrammali tasvirlarga o'tkazish imkoniyati bo'lgan ko'p tarmoqli jadvallar
ko'rinishida namoyish etiladi; "Nur sindirish ko’rsatkichlarining ma’lumotlar
bazasi"; ‘“Yarimo'tkazgich materiallarning eksperimental ma'lumotlar bazasi;
"Texnologiya va dizaynni tanlash".

"Bosh sahifa" tanlangan yarimo'tkazgichning quyidagi asosiy parametrlarini,
tuzilishini va tashqi ta’sirlarning shartlarini kiritishni amalga oshirish imkon
beradi:

- donorlar va akseptor kontsentratsiyasi; - tuzilma qatlamlarining qalinligi; -
dielektrik qatlamlarning qalinligi; - temperatura; - yorug'lik manbai; nurlanish turi
va dozasi.
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TUBBUIN MYACCACAJIAPIA BEMOPIAPTA TAIIXUC KYWUII BA
TABOJIAII )KAPAEHUHHU ONITUMAJUIAIITUPUIITHAHT BUP
YCIYBU XAKHUJIA

3aiinuounoe X.H. TATY, Cagpaposa I.T., TATY C®, Y3bexucmon.

Annomauusa: Maxonaoa oacmnab mubdbuili myaccacarapoa Oemopiaped
mawxuc Kyuuui 8a 0asoNaul KHcapaéHuoacu Kypcamuiaouean oapua Xuzmamiap
uxkkuma eypyxea axcpamunean. Ketiuneu 6ocxuy xusmamnapuune napxiapu, muboui
myaccaca 6a 6eMOPHUHE UMKOHUAMU XUC002a ONUHRAH X010a ONMUMAIIAUMUPULUL
macanacuea bauwinanean. Lllynunedex, macananune Kyn 6apuanmiuiueu xucobea
ONUHeAH X004 KBAZUONMUMAL — eYUMHU AHUKIAUWHUHZ YCIYyO 84 YMYMAAUeaH
ANOPUMMU MABCUSL IMUNSAH.

Kanum cyznap: Tawxuc, oagonaw, muboutl xusmam, Xusmam Xau, Xusmam
mypu, sKcnepm, 6axo, K8A3UONMUMAI, YCY0, anlopumm.

AnHomayusa: B Oaunol cmamve CHAYANA 6Ce OKA3blEAEeMbl NAYUEHMAM
yenyeu, 8 npoyecce OUAHOCMUKY U Je4eHUsl, pa30ensiomcs Ha 0e epynnol. [anee
paccmampugaemcs peuleHue 3a0au ONMuMU3AyUU npoyecca OUaeHOCMupo8anUs
U JleYeHuss ¢ Yyuemom CHMOUMOCMU YCIYe, BO3MONMCHOCMU NAYUEHMO8 U
MeOuUYUHCKUX yupeosicoenui. Taxoice, ¢ yuemom MHO208APUAHMHOCIU DPEeULeHUS]
MOt 3a0a4u, npeorazaemcs memoo U 0000WeHHbLI al2opumm 0 onpeodeneHusl
K8A3UONMUMATILHO20 PeLeHUs.

Knrwueevie cnoea: /[uacnos, neuenus, meOuyuHckue yciyeu, CMOUMOCHLb
yeaye, 6Uobl ycaye, IKCnepm, OYeHKd, KEAZUONMUMAT, Memoo, alcOpUmM.

Annotation: In this article diagnosing the patients and provided services in
the period of treatments are divided into two groups. Further, the solution to the
problem of optimizing the process of diagnosis and treatment is considered taking
into account the cost of services, the capabilities of patients and medical
institutions. Apart from this, multiverse solution to current problem, a method and
a generalized algorithm for identifying a quasi-optimal solution is suggested.

Keywords: Diagnosis, treatment, medical services, cost of services, types of
services, expert, assessment, quasioptimal, method, algorithm.

bemopnap TuOOuit Myacacamapra Mypoxaar KWIraijaa Oup Karop MyJUIHK
xu3Matnapaad  ¢Qoipamanumra TyFpu  kenaad. LlyHuHr yuyyH THOOUMI
Myacacajapra Mypo>kaar KWIyBYHJIap OMpUHYM HaBOAT/AA yHIa TAlIXHC KYWHII Ba
JaBojall Y4YyH KypcaTWiaJural Xu3MmaTiap Ba ynapra Oynaaurad TYJIOBIap
XaKUJaru TYJIUK MabIyMoTiapra 3ra OYIHIIN Kepak.
Kapanaérran >xapa€Hnaru Xxu3MaTiapHd UKKUTA Typra axpaTUIl MyMKHH:
- Oemop MypoKaaT KuirasjaH Oomuad Tamixuc KyHuiradya KWIMHAAUTaH
XH3Matiap;
- TallIXUC KyHWIraHjaaH KelnH AaBoJiall OuiaH OOFIHMK XU3Matiap.
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Tampud Oytopran Oemopra OMpUHYM TypJa Bpaujap KypuUTrd, TaxJIWILIap
TommupuIl, THOOWN ammapariapja TEKIIUPHUIN Ba OOIIKAa TypJard Xu3Matiap
Kypcartunaan: X= { X1,X2,...,Xn}.

Xap Oup Xu3Mar Typura MOC XM3MaT XaKWHM Kyhujaaruda wudonaanaiil
MYMKHUH: Y= { Y1,¥2,...,Yn}

Hlemak, Oy Oockuygar Xu3MaTIapHU KyWHJard >KaJBajl KYpUHUIIUIA
udoganan MyMKHH:

Xu3mar Typiapu HOMU X1 X2 e Xn
K¥ypcarunaran xusmar typu ki ko kn
kuitmatu (0 éku 1)

Xu3Mar Xaku, cyM yi y2 Yn

By epaa n Gupunun 60CcKMYa KYypcaTuiaagural Xu3Mariap COHHU.

Xu3Mar TypiaapyuHU Typiu aliTepHATUBATIAPU MAaBXYJ OVJIHII 3XTUMOJIUHU
XucoOra oJcak, XU3MaT TypH Ba XaKJapuHU KyHuJard KypuHuiiuaa udomaaniail
MYMKHH:

X1 X2 cee Xn
Xu3zMar
Typu
Aunrep-
HaTUB
BapHUaHTIIAP
ai Yii Yi2 ‘e Yin
a Y21 Y22 .o Yon
am Ymi Ym2 e Ymn

bemopra OupuHuu Typaa KypcaTuiaaural Xu3Mariap XaKMUHU Kylnaaruaya
AHUKJIAIl MYMKHH:

C=iiki}ﬂj (1)

i=1 j=1
by epna k& xypcatunaguran xwusmariapra Kapad 0 €ku 1 xuiimar kaOyn
KWIyBYH KOIDDUITUEHT, SbHU:
- [ 1, arap my TypJard XH3MaT KypcaTHIICa;
'~ |0,arap wy Typjart xusMaT Kyp caTH/IMaca éKH XH3MaT bemy.s 6yca.

Jlemak, OUpUHYM TypAard KypcaTwiaaural xu3mariap Kuiimatuau (1)
OpKaJIM aHUKJIaIl MyMKHH.

bupuHun Typ Xxu3Mmariap HaTwxkacuga Oemopra Tamxuc Kyiwiagu. bapua
MAabJIyMOTJIAp AHUKJIAHTAa4 TallXWC Kyuhumaa [1-4] mapaarn KyJuioBYM TU3UMIIAP
Ba ycyiuiapzad (oiaanaHuIl MyMKHH.

[lyHgaH CYHT MKKUHYM Typ Xu3Marjapura YTUII MyMKUH. WKkuH4Yun
TypAaru Xxu3Mmariap Kyn Bapuariau Oynu0 Kyhupgaru Oup HeuTa OOCKHYJIApHH V3
WYUra OJaJIu:

- TalIXKMCra MOC JABOJIAIl AJITEPHATHB yCYJUIapHU TaHJIAI;

63



SECTION I1l. MODERN INFORMATICS AND MANAGEMENT

- aJITEpHATUB YCY/UIApHU 0axoalia SKCIepTiaap XyJlIoCalapuHu sKaMJIlall;
- 3KCIepTIIap Xyjiocanapyu MOCIUTHHHA 0axoJiali;
- YMYMUH XyJIOCaHH, SbHU SKyHUH JABOJIAII YCYJWHU CHHTE3 KUJIUII.

——> 2.bupuHuu Typ XU3MaTIap HaATUKACUAA KyHHIITaH TAlIXUC

!

3.Okcneptaap rypyxu

A 4 A 4 A 4
4 l-3kcniepTHUHT 2-3KCIEPTHUHT l-3kcniepTHUHT
JaBoJIall JaBoJIall JABOJIALI
yecyiiapu yecyiapu yeyapu
Oyiinua n; Ta Oyiinua n; Ta Oyiinua ni Ta
v v v
5. N=n;+ ny+...+ng Ta anTepHATUB BapuaHTJIAp UUUAAH Y3apO
v

6. Y3apo kecummMaiaurad M Ta  BapuaHTiap OYyiinya skcrepTiap XyJoCaTapuHUHT
MOCJIUTUHH 0axoJIari

v

7. bapua M Ta BapuaHT y4yH 3KCIIepT XyJocanap Oyiinua camapaopivK KypcaTTu4dH Ba
MOJIMI XapakaTiapHu (cymaa) uoaaIoBYM MabIyMOTIap 0a3aCHHU TAIIKUIJI STHIIL.

A
8. Masymotinap 6azacuian caMapagopiiuK KypcaTruiy Ba MO Xapaxatiap O0yitnua
OEMOpPHUHT UMKOHHUSATUIAa MOC JIaBOJIAIl BAPUAHTHHU CUHTE3 KUIIMII (KBa3HONTUMA
BAPUAHTHU TOIUII).

|

9. Sxynuii xynoca:
Tannanras sKyHu# 1aBoJIall BapUaHTU

I-pacm. Tamxucinam Ba g1aBonani )Kapa€HUHU KBa3MONTHUMAaJl €YUMHUHU
TONUIIHUHT yMyMJIAIITaH aJITOPUTMH.

Kapanaétran xomarma Tamxucra MOC JaBOjall — AITEPHATUB YyCYJUIapU
JaBoJlalll yCYJUIAPUHMHI MabiIyMOTJIap 0Oa3acuJaH oJuil MyMKHH. [lemak,
JaBojall yCYJJIapUHUHT MablyMoTiap 0a3acuHU MIAKJUIAHTHPUIL OUPUHYU
acocuil Macana xucoOnmaHagu. VKKMHYM Typrard Xu3MaTJlapHU — aMalira
OIIMPUIIHUHT YMYMHH alroputMuHu l-pacMuaru kypuHuiiga wudoaaiail
MYMKHH.
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Ounu 1- pacmparum xap Oup Onokka u3oxjap Oepamus. 1-aATOPUTMHUHT
OolIaHUIIK. 2-0J0KJa OUPUHYU Typ XU3MAaTiap HaTHUXKACUJa OJIMHTAaH TallIXKC:
XaJNKapo Kiaccudpukaropard Koau Ba HOMHU Oepuiiagu. 3-OJ0K  SKcrepmiap
TYpyXH Ba yJIapHU YCTUBOPJIUK Kod(hduiuentnapunu udoganaiau. 4-01okaa xap
Oup sKcmepT OepuiiraH TalIXUcra MOC TalllXKCIap Ba YJIAPHUHT caMapajiapiuk
KypcaTruWwiapuHu TaBcusg d3Taau. S5-Onokga N=n;+ npt+...+ng Ta aiTrepHaTUB
BapuaHTIap HWYMJaH Yy3apo KecumiMmaiauran M Ta BapuanTHu (¥3apo
KeCUIIIMaluraH BapUaHTIAp Ba ¥y3ap0o KECHUIIIYBYM BapuaHTIIap Oup Mapra
xyucobra  onMHAAM) TaHJIAll MOUlapu  Oaxapwiaau.  6-0nokaa  y3apo
Kecuimmanauran M Ta BapuaHTiap OVyiimya »SKcnepmiap XyJaO0CaJapUHHUHT
MocnuruHu  Oaxomam  unuiapu  Oaxapwiaaun. by epma  Kopkapparus
ko3 durmentunan dongananuim Mymkud [5].  7-Omokna Gapua M Ta BapuaHT
Y4yH DBKCHEepT Xxyinocajap Oyinua camapaJopiuK KypcaTTU4d Ba MOJIUM
xapaxamiapau (cymaa) udomaloBYM MabiyMOTIap Oa3aCUHM TAaIlIKWJI STHII
unuiapu  Oaxkapwiand. 8-0J0kaa MabiyMoTiap 0OaszacujaH —camMapaJopiiuk
KypcaTruuv Ba MOJIUN Xapaxkariap Oyiimya OEMOPHUHT UMKOHHUATHUTA  MOC
JaBojall BapUAHTUHHM CHUHTE3 KWIHIL, SbHU KBa3HONTHMAaJl BapUAHTHU TOIUII
Macanacu edwiaau. 9-00kaa 3ca KIMHUKAJaru 0apya UMKOHUSTIIAp Jlapa)kacujia
MOAJIUM KUXAaTJaH OEMOpPHU KaHOATJIAHTHUPYBUYM SIKYHHU JaBOjall BapUaHTU
TaBCUS STUJIA]H.
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INFORMATIKANI O‘QITISHDA MATEMATIK MASALALARDAN
FOYDALANISH.

Mamadaliev K.B., Sayidova N.K., ADU, O'zbekiston.

Annotatsiya Ushbu magqgolada ba’zi sonli funksiyalarni kompyuter
yordamida o ‘rganish dasturlari tuzilgan.

Kalit so‘zlar: Usul, mukammal son, qoldiq. tub son, umumiy bo ‘luvchi,
umumiy ko ‘paytuvchi, takrorlash, blok-sxema, dastur.

Aunomayusa B osmoi cmamvbe CcOCMAa8ieHbl NPOSPAMMbBL  0OVUEeHUs
HEKOMOPbIX YUCTOBBIX (DYHKYULL C NOMOUBIO KOMNBIOMEPOB.

Kniouesvie cnoea: Memoo, cosepuennoe uucio, 0cmamox, npocmoe
yucn0,00uull derumens, oowue Kpamxue, yuKi, OJ0K-cxema, npocpamma.

Annotation This article contains computer-based training programs for
some numerical functions.

Key words: Method, perfect number, remainder, prime number, common

divisor, general shorts, cycle, flowchart, program.

Bugungi kunda ta’lim tizimida innovatsion pedagogik texnologiyalar va
interfaol usullardan keng foydalanilmoqda. O‘quv jarayonida innovatsion
pedagogik texnologiyalarning tadbiqi — shaxsni jamiyatning talabiga ko‘ra
yo‘naltirish, ta’limni shu talablar asosida tashkil etish, ta’lim tamoyillari va
texnologiyalari aloqadorligi asosida shaxsni har tomonlama yetuk kadr qilib
shakllantirish, uning qobiliyati va imkoniyatlarini to‘ligq namoyon etishi va
rivojlantirishi uchun qulay shart — sharoitlar yaratishdan iborat. Zamonaviy
texnologiyalarga asoslanib darslarni tashkil etish uning sifat va samaradorligini
oshirishda yaxshi natijalarni bermoqda.

Zamonaviy usullar yoki o‘qitishning samarasini oshirishga yordam beruvchi
kompyuter dasturlaridan foydalanish talabalarda ta’limga qiziqishini oshirish,
kompyuter savodxonligini va mantiqily, aqliy, 1jodiy, adabiyotlarni o‘qishga
kelajakda yetuk mutaxasis bo‘lishi uchun mustahkam zamin yaratadilar.

Talabaning axborot kompetentligi uning axborotlashgan dunyo qarashi, ham
an’anaviy ham yangi axborot texnologiyalardan foydalanish bilan axborot talabini
optimal qanoatlantirish bo‘yicha mustaqil ish faoliyatini ta’minlovchi bilim va
malakalarining tizimi bilan xarakterlanadi. U talaba faoliyatini muhim va asosiy
tomonlarini yoritadi, ya’ni uning axborot madaniyatini shakllantirish, ularda
doimiy ravishda bilimga bo‘lgan qiziqish va intilishni uyg‘otish, axborotlarni
izlash, saqglash, saralash hamda olingan ma’lumotlar ustida ishlash, ularni baholash
ko‘nikmalarini to‘g‘ri shakllantirish. Talabalarning axborot kompetentligini
shakllantirish jarayonining muhim qiyinchiliklaridan biri shundaki, ko‘pchilik
talabalar axborotlar bilan ishlash bo‘yicha kerakli malakaga ega emas, kerakli
so‘rovlarni talab darajasida bayon eta olishmaydi, amaliy mashg‘ulotlariga oid
hisobotlarni, matematik  masalalarni  kompyuter yordamida  bajarishda
qiyinchiliklarga duch kelishadi. Buning asosiy sababi ular, matematik masalalarni
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kompyuterda yechish dasturlarini tuzishda qiynalishadi. Masalan: butun sonlarni
ekubi va ekukini, ularning bo‘luvchilarini, bo‘luvchilar yig‘indisini va boshga
shunga o‘xshash masalalarni kompyuter yordamida yechish dasturlarini tuzishda
talabalar yetarli malaka va ko‘nikmaga ega emaslar. Shularni e’tiborga olib biz
quyida ba’zi sonli funksiyalarni kompyuter yordamida o‘rganish dasturlarini
tuzamiz.
a va d sonlar o‘zaro tub sonlar bo‘lsin. U holda quyidagi teorema o‘rinli.
Teorema(Dirixle): Quyidagi {a+nd}, n=1,2,3,... arifmetik progressiya
0°‘z ichiga cheksiz ko*p tub sonlarni oladi.

Tuzilgan algoritmni Pascal tilida yozamiz:
var al,n,1,j,d:integer;
s:real;
t:string;
begin cls;
writeln('Arifmetik progressiyadagi tub sonlar');
write('al=");
readln(al); //Progressiyaning 1-hadi
write('d=");
readln(d); //d-ayirmasi
write('n=");
readln(n); //n-dastlabki "n" ta hadi
write('Tub hadlari: ');
for j:==1 ton do
if al>2 then
begin
s:=0;
for1:=2 to al-1 do
if al/i=trunc(al/i) then s:=1;
if not(s=1) then
begin
write('a',j,'=",al,'’; ");
t:='a";
end;
al:=al+d;
end
else al:=al+d;
if t=" then write('Tub hadi mavjud emas.");
end.
Misol. (3+1*4) n, 1=0,..., N arifmetik progressiyadagi tub sonlar sonini
aniqglash.
Mashgqlar:
N, A, D larning quyidagi qiymatlari uchun { A+1* D}, 1=0, ..., N
Progressiyadagi tub sonlarning va tub sonlar sonini aniglang:
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1. N =35, A=T, D=9
2. N =10, A=35, D=7
3. N =20, A=6, D=11
4.N =15, A=T, D=15

Ko‘pincha matematik masalalarni yechishda, ya’ni ularning algoritmini
tuzishda tekshirilayotgan ob’ektlar ichma-ich joylashgan bo‘ladi. Bunday hollarda
ichma-ich joylashgan sikllardan foydalanish tavsiya qilinadi.

Berilgan oraligdagi mukammal sonlarni aniqlash dasturini tuzishda ham
siklik operatorlardan foydalanilsa masalani yechish dasturi sodda va tushunarli
bo‘ladi.

Mukammal son deb o‘zidan farqli barcha bo‘luvchilari yig‘indisiga teng
bo‘lgan songa aytiladi. Mukammal sonlar natural sonlar qatorida cheksiz ko‘p
bo‘lishiga qaramasdan ularni aniqlash ko‘p hisoblashlarni talab giladi. Masalan: 1
dan 50 gacha bo‘lgan sonlar orasidan mukammal sonlarni ajratib olish uchun bu
oraligdagi sonlarning har birining o‘zidan farqli bo‘luvchilarini topib, ularni
yig‘indisini hisoblash va bu yig‘indini berilgan songa teng bo‘lish yoki
bo‘lmasligini tekshirish kerak bo‘ladi. Yuqoridagi fikrlarni e’tiborga olib biz
quyida berilgan oraligdagi mukammal sonlarni kompyuterda aniqlash dasturini
tuzamiz.

program mukammal son;

var 1,j,k,n,m:integer;

begin

write(‘k="); readln(k);
forn:=2 to k do
begin
m:=0
for 1:=2 to n do;
for j:=1 to 1-1 do 1f i mod j=0 then m=m-+j;

end;
if m=1 then writeln(n, ' mukammal son') else writeln (n, 'mukammal
son emas');
end;
end.
Mabhsqlar:
1)1=2, k=10 5) 1=50, k=100
2)1=20, k=30 6) 1=300, k=320

3) 1=490, k=500
4)1=100, k=1020

7) 1=1090, k=2030
8) 1=3000, k=3090

Quyidagi:

- Berilgan sonning bo‘luvchilarini aniqlash.

- Berilgan sonning bo‘luvchilari sonini aniqglash.

- Berilgan sonning bo‘luvchilari yig‘indisini hisoblash.

- Berilgan sonning tub yoki murakkab son ekanligini aniglash.

68



SECTION I1l. MODERN INFORMATICS AND MANAGEMENT

- Berilgan sonlarning eng katta umumiy bo‘luvchisini topish.

- Berilgan sonlarning eng kichik umumiy bo‘linuvchisini topish.

va hokazo masalalarni kompyuterda yechish dasturlarini tuzishda ham
yuqoridagi dasturlardan foydalanish mumkin.

Bu dasturlardan dasturlash tillarini o‘rgatishda, har xil matematik
masalalarni kompyuter yordamida yechish dasturlarini tuzishda, shuningdek
informatika fanidan amaliy mashg‘ulotlarni tashkil gilishda foydalanish mumkin.
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DATA MINING FORCASTING OIL AND GAS DEVELOPMENT
COMPANY LTD. SHARE PRICES USING ORANGE.

Muhammad Farooq Ishaq. Riphaha international university, Lahore, Pakistan.

Abstract. Data Mining is one of the emerging technology that is being use in
the field of Data Science. In data mining, we can be used multiple algorithms of
machine learning. There are many tools available for the purpose of data mining
which one of the Orange3. The purpose of this paper is to use Orange3 for the
Analysis of Oil and Gas share prices of the stock exchange. In this paper, four
algorithms are being used for the purpose of predicting the share prices of OGDCL
in the exchange market. The result of both algorithms are compared by each other
and then it was found the best result of the algorithm is Naive Bayes and Neural
Network. It was found the most accurate and perfect result gives the Naive Bayes
and Neural Network. For the given Dataset. In the future, I will do different
analyses for the purpose of predict accurate share price results.

Keyword. Data Mining, Orange3, Forecasting, OGDCL, Share Prices,
Algorithms.

1. INTRODUCTION

With the volatile growth of data such as, from from terabytes to petabytes,
the importance of data mining is increasingly day by day. In this way data mining
is the extraction of data from large dataset, and changing it into more meaningful
from with the help of different tools and methods. It can also be distinct as the
grouping of data base management system. And computer science.[1] Which is
include the data science, artificial intelligence, machine learning etc.

Data mining is also called knowledge detection in database as it is the
process of removing important knowledge from the huge amount of data by using
the different analysis or used pattern techniques.

The data mining process is multiple steps such as selecting the target data,
preprocessing the data, removing extracting the data and applying the different
machine learning algorithms and interrupting the accurate and perfect results. [2]

In this way one of the most wide-ranging tool is Orange3, and orange is a
collection of python-based module which is written in C++. Which is open source
and free of cost for using the machine learning, data mining and artificial
intelligence. Orange provides the different algorithms and techniques for the
purpose of finding the different results in different fields. In orange different
algorithms categories in different model. It required a specific extension dataset to
find the specific and appropriate targets.[3]

2. LITERATURE REVIEW

A lot of research and practical work had been done on the data mining.
Dataset obtain by stock exchange market websites. Different algorithms provide
the ORANGE tool. In this section summarized the previous work that is done in
the field of data mining. Four different tools are being used in this research paper
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for the purpose of predict or forecasting the price of stock exchange in
Pakistan.[4]

One open source data mining tool being used to apply the multiple machine
learning algorithms. In orange different algorithms available like KNN, SVM,
NAIVE BAYES, NEURAL NETWORK, LOGISTIC REGRESSION, LINEAR
REGRESSION, and TREE etc. These models being used for the different purpose
of finding the results.[5]

Data mining techniques can also be applied in education system in order to
prediction the results of students and predict the drop out rat of the students,
predict the students' performance. We can analyses the students data for the
purpose research. Data mining is a wide range field because in future data mining
is necessarily for everyone. Data mining is need of business. In data mining being
used the orange were evaluate the prediction, test and score, confusion matrix,
calibration curve.

The survey of literature and classification of data mining articles from 2015
to 2018, done in this paper, which is allows us to regulate the number of data
mining techniques that is established with the passage of time. [2] However, data
mining i1s applied in different fields like Bio, Bioscience, Biochemistry, Earth,
Math, Physics, Chemistry, Medical, Social, Planetary, Accounting, Decision
science, Health, Finance, Chemical science, Economics, astronomy, nursing,
energy, agriculture, Biological, Engineering, veterinary, pharmacy.[6]

Data mining is used in classification like gender, birds, flowers, and
datamining i1s being used for the prediction of diseased liked breast cancer, etc.
However, we can predict the share prices of stock exchange of oil and gas
company limited Pakistan.

3. RESEARCH QUESTION

In this paper were faced as well as many problems .Firs of all how to collect
data for dataset. I researched the dataset for research of this paper from many
websites but no found at last I were found the data in the stock exchange market
websites. Which were the algorithms use for prediction of OGDCL. How to predict
and which factors are affected in Prediction. How to study for research write a
paper.

4. METHODOLOGY

A.  Orange3

Orange is collection of OOP-Based module that sit over the core library C++
Objects. It is an open source and free of cost for each user. Orange widget is a GUI
(Graphical User Interface) for data mining and machine learning. By using orange
no need for any kind of programming language. That is very easy to apply in
machine learning algorithms. In orange provides add-ons for neural network, time
series, bioinformatic, text mining, educational, Image Analytics, prototypes, text
able, etc.[7]

Orange provides different algorithms for data mining , classification, time
series, forecasting, predicting, etc. However, this paper deals the four algorithms
and in this purpose Orange 3.24.0
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B. ORANGE

Forecasting Algorithms

This Paper is providing the Relative analysis of four algorithms. The forecast
environment of orange allows the user to make the predicting the

share price of stock exchange market of OGDCL.

1) Prediction

2) Test and Score

3) Confusion Matrix

4) Calibration Plot

C. OGDCL Stock Exchange Dataset

OGDCL (Oil and Gas Development Company Limited) is one of the top
company which provide the Oil and Gas in Pakistan (PSX) as well as the London
exchange Stock Exchange market. Data were taken by (PSX) website that is 1%
February 2020 to 30" April . This data has been a sample data and were prepared
for predict the price in orange .

5. Results and Discussion

The data is loaded in orange3 by File in .csv format. Following are the

attributes being used in the datasets.

1. OGDCL
1.  Date
iii.  Open
iv.  High
v. Low
vi. Close

These attributes open, high, low, close, prices of OGDCL has been taken in
future prediction without holydays. In this way the Minimum Value, Maximum
Value, Shows in the table.

Four models were compared it was found
The best algorithm is Neural network which gives the best classification accuracy
is 0.878 and and NAIVE BAYES accuracy is 0.796 other models are less results.

Table 1: Minimum, Maximum, Mean, StdDev Values of attributes.

Minimum | Maximum | Mean | StdDev
Open 76 137.25 106.132 | 19.295
High 76 137.5 108.143 | 18.935
Low 73.25 133.2 103.815 | 19.171
Close 75.01 134.83 105.648 | 18.844
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F1gure 1: Shows the Train Datasets
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Figure 2: Shows the Test Datasets Analyses the Attributes.
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Figures 3 Shows The Test Results

Figure 4: Shows The Prediction Results of OGDCL
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Neural Networks
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Figure 5: Shows the Forecasting OGDCL Share price
Thus, after the analysis and comparison of Naive Bayes and Neural
Network models, it was found that Neural Network i1s a better model for
forecasting the values of open, high, low and close prices of OGDCL stock data.
The values predicted by Neural Network were found to be more accurate, when
compared with actual prices of next ten days. Also, Neural Network had the lower
error rate than the Remaining algorithm, as shown in
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Figure 6: Shows the Future Predicted Probability.

6. CONCLUSION AND FUTURE WORK

Although there are many financial, economic and fundamental factors
involved in the prediction of stock exchange share prices analysis, but technical
analysis and prediction can be done by applying the machine learning algorithms
by using orange3.

According to the analysis done in this paper. Neural Network Can be used
for the forecasting the future prediction of stock exchange datasets and the that
factors which is affected on that results.[§]

However, In future other predictions may be used on the this example of
datasets like daily, weekly, monthly, to find it there is any other better option
available. And in future others product predictions may be use on this sample of
datasets. So, that’s simple and unique work is possible for future.
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WEB LOYIHALARNI YARATISH KONSEPSIYASI ASOSLARI
Abdullayev E.Z., Qosimov Sh., Andijon davlat universiteti, O’zbekiston.

Annotatsiya: Webga mo ‘ljallangan ma’lumotlar bazasi asosida internetda
axborotni ifodalash, sahifalarni tadqiq qilishdagi barcha ishlar butunlay
kompyuter egasi yelkasida bo ‘ladi. Webga mo ‘ljallangan ma’lumotlar bazasini
yaratishdagi ishlar ijodiy harakterga ega bo ‘lib, unda har biri oz vazifasini
bajaruvchi ma’lum migdordagi mutaxassislar ishtirok.

Kalit so’z: Web loyiha, elektron muhit, ma’lumotlar bazasi, konsepsiya, web
loyiha konsepsiyasi, wikipedia, Web-loyiha xizmatlari.

Annomauusa: OcHosvigascy Ha 6e0-0aze OaHHLIX, 6C  paboma no
npeocmasgnenuro ungopmayuu 6 Humepneme u UCCIEO008AHUAM CMPAHUY
NOIHOCMbIO Jledcum Ha eradenvye xomnviomepa. Cozoanue 6e0-6a3zvl OAHHLIX -
MO MBOPUECKUll Npoyecc, 8 KOMOPOM YYACmEyem ONpedeseHHOe KOIUYeCmB0
CReyuUanucmos, Kaxicowlil U3 KOMopbwix 8bINOJHAEM CBOK0 pabdomy.

Knwueevie cnoea: Be6-Ouzaitin, snexkmponHas cpeda, 0a3za OAHHbIX,
KOHYenyusi, KOHYenyus 8e0-npoexma, GUKUneous, yCiyau aeb-npoexma.

Abstract: Based on a web-based database, all the work of representing
information on the Internet and researching pages is entirely on the shoulders of
the computer owner. Creating a web-based database is a creative process,
involving a certain number of professionals, each of whom performs his or her job.

Keywords: Web design, electronic environment, database, concept, web
project concept, wikipedia, Web project services.

Webga mo‘ljallangan ma’lumotlar bazasi (Web—loyiha) asosida internetda
axborotni ifodalash shaxsiy sahifani yaratishdan butunlay farq qiladi, chunki
dunyoda sahifani tadqiq qilishdagi barcha ishlar butunlay kompyuter egasi
yelkasida bo‘ladi. Webga mo‘ljallangan ma’lumotlar bazasini yaratishdagi ishlar
jjodiy harakterga ega bo‘lib, unda har biri o‘z vazifasini bajaruvchi ma’lum
miqdordagi mutaxassislar ishtirok etadi. Masalan, yirik tashkilotlarda dizayner—
loyiha uslubini yaratadi; rassom—badiiy jithozlar va grafiklarni tayyorlaydi; Web—
master web texnologiyalari bilan Web-loyiha verstini; dasturchi Web-loyiha uchun
dasturity modullarini yozish; yozuvchi—loyiha matnlari, maqolalarni tuzish,
ma’lumotlar bazasiga kiritish uchun ma’lumotlarni to‘plash; kontent master—
loyihaga joylashgan materiallarni tanlash va ko‘zdan kechirish; analitik Web-
loyihadagi axborotlar ommaviyligini analiz qilish; trafikni analiz qilish, statistik
ishlarni olib borish; server administratori—dasturty apparat kompleksining ish
qobiliyatini quvvatlash xavfsizligini ta’minlash; menejer—-marketolog tashkilot va
hamkorlar bilan aloqada bo‘lish; reklama faoliyatini olib borish, Web-loyiha
davomatini ta’minlash va h.

Gilyarevskiy fikriga ko‘ra, elektron mubhit bir qator afzalliklarga, jumladan,
aloganing interaktiv xarakteri; dunyodagi barcha foydalanuvchilarning 24 soat
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davomida axborotlardan foydalana olishi; axborotlarni operativ tarzda(tez suratda)
yangilab borish, shu jumladan, saytga tashrif buyuruvchilarning savollari va
takliflariga asosan saytni to‘ldirib borish; chegaralanmagan hajmdagi axborotlarni
shu jumladan, matnli, grafikli, ovozli va video ma’lumotlar tagdim etish; ... katta
o‘lchamdagi axborotlardan zarur ma’lumotlarga tayangan holda ko‘p
jihatli(aspektli) va tezkor qidiruvni amalga oshirish; saytga tashrif buyuruvchilar
haqida ma’lumot, hamda ularni aloga mubhitini natijasini olish;  alohida
mahsulotlar va xizmatlarga yoki turlicha foydalanuvchilar auditoriyasiga
mo‘ljallangan saytlar yaratish imkoniyatlarga ega bo‘lishi lozim. !

Ta’kidlash kerakki, Webga mo‘ljallangan ma’lumotlar bazasi yuqorida sanab
o‘tilgan afzalliklarga shunchaki avtomatik tarzda ega bo‘lib qolmaydi, balki
yaratishda yaxshi o‘ylangan, chuqur asoslangan yondoshuv natijasida paydo
bo‘ladi.

Webga mo‘ljallangan ma’lumotlar bazasini yaratishda yechilishi kerak
bo‘lgan masalalarni sanab o‘tamiz:

1) Webga mo‘ljallangan ma’lumotlar bazasida tasvirlanishi va ulardan
foydalanish uchun ruxsat berilishi mumkin bo‘lgan ma’lumotlarni saralash;

2) Webga mo‘ljallangan ma’lumotlar bazasining tuzilishini loyixalash, ya’ni
har bir sahifani tashkil gqiladigan ma’lumotlarni tanlash;

3) Webga mo‘ljallangan ma’lumotlar bazasining ko‘rinishini dizayn
jihatidan ishlab chiqish;

Ma’lumki, ma’lumotlar bazasi tushunchasi fanga kirib kelgunga gadar,
ma’lumotlardan turli ko‘rinishda foydalanish juda qiyin edi. Dastur tuzuvchilar
ma’lumotlarini shunday tashkil qilar edilarki, u fagat qaralayotgan masala
uchungina o‘rinli bo‘lardi. Har bir yangi masalani hal qilishda ma’lumotlar
qaytadan tashkil qilinar va bu hol yaratilgan dasturlardan foydalanishni
qiyinlashtirar edi.

Shuni gayd qilish lozimki, ma’lumotlar bazasini yaratishda ikkita muhim
shartni hisobga olmoq zarur:

e ma’lumotlarning turi va ko‘rinishi ularni qo‘llaydigan dasturlarga bog‘liq
bo‘lmasligi lozim, ya’ni ma’lumotlar bazasiga yangi ma’lumotlarni kiritganda yoki
ma’lumotlar turini o‘zgartirganda, dasturlarni o‘zgartirish talab etilmasligi lozim;

e ma’lumotlar bazasidagi kerakli ma’lumotni bilish yoki izlash uchun biror
dastur tuzishga hojat qolmasin.

Yuqoridagi talablarga asoslangan holda Webga mo‘ljallangan ma’lumotlar
bazasi konsepsiyasi ishlab chiqiladi.

Konsepsiya (ot lat. conceptio — anglash, tizim) biror — bir fanning
anglashning(talqin qilish, o‘zlashtirish) aniqlangan usuli, ko‘rinishi yoki jarayoni;
fanning asosiy gqarashlari, nuqtai nazari; ularni tizimli yoritilishini ta’minlovchi
ko‘rsatmalar. (Wikipedia)

! Cnpagsounux undopmanuonnoro paborauka [Texcr] / Hayu. pex. P.C. Tunspesckuii, B.A. Munkuna. — CII6.:
Ipodeccus, 2005. — 552 c. — (Cepus «bubnroTexay)
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Web loyiha konsepsiyasi - bu strukturalar va g‘oyalar darajasida qurilgan
mavhum tushuncha. Konsepsiya oz tabiatiga ko‘ra, hech qanday ortigchalikdan
tarkib topmagan, biroq texnik jihatdan amalga oshirish bilan chambarchas bog‘liq
bo‘lgan tushuncha. Bunday ideal konsepsiya bilan ishlash uchun yaxshi texnik
bilimlar bazasiga ega bo‘lish zarur. Birinchi marta Web-loyiha yaratishni magsad
qilgan odamlarda bunday bilim mavjud bo‘lmaydi, shuning uchun konsepsiya
tuzish jarayonida alohida jihatlarni kuzatish mumkin.

Webga mo‘ljallangan ma’lumotlar bazasi(Web-loyiha)ning konsepsiyasi
tarkibi: Web-loyiha nomi, Web-loytha magsadi, Web-loyihaning vazifasi, Web-
loythaning o‘ziga xos  xususiyati, logotip va  shior, Web-loyiha
yo‘nalishi(auditoriyasi), formasi, raqobatchilar, Web-loyiha xizmatlari, biznes—
jarayon, byudjet, Web-loyihani tayyorlovchi (dasturchi), Web-loyiha a’zolari, Web-
loyiha bo‘yicha topshiriglar, texnik qismi, Web-loyiha foydalanuvchilari, trafik,
umumiy qism, ilovalar mazmuni, server qismi, mijoz qismi, MBBT, Web-loyihani
joylashtirish(xosting), qo‘llab-quvvatlash va harakat, Web-loyihaning tasviri,
qo‘shimcha(albatta, Web-loyiha konsepsiyasi chegaralanmagan bo‘ladi).

Keyinchalik buni davom ettirish mumkin, ya’ni Web-loyihaning har bir
momentini va funksionalligini to‘la bayon etish kabi yozuvlarni qo‘shish mumkin.

Shu kabi savollarga berilgan javoblar Web-loyihaning taxminiy ko‘rinishini,
strukturasi va hajmini belgilab beradi.

Loyihani konsepsiyasini tuzayotganda shoshilmasdan mantigan o‘ylab
tuzish zarur, chunki bu keyinchalik as qotadi. Konsepsiya — bu Web-loyihani
amalga oshirish yo‘lining asosiy qismi.

Konsepsiyani yozish bo‘yicha umumiy maslahatlar:

e Yagona g‘oyani ishlating.

e Muxoliflar resurslaridan nusxa ko‘chirmang va foydalanmang. Hamda
boshga Web-loyihani o‘xshashini yaratmang.

e O‘zingizni haqiqiy ismi sharifingizni ishlating.

e Loyiha terminlarini yozayotganda mantiqiy bog‘liglikka e’tibor bering.

e Ushbu Web-loyihaga qiziqish bildirayotgan odamlar bilan muloqot qiling,
ularni fikr va mulohazalarini o‘rganing. Ular bilan aloga o‘rnating. Balki ularni
xizmatidan foydalanishga to‘g‘ri kelar.

e Zarur adabiyotlarni o‘qing, dunyoqarashingizni kengaytiring. Muhim
qismlarini galam bilan belgilab keting.

¢ Qilingan ishlarni yoritib boruvchi kundalik tuting. Bu sizga ishni tezligini
oshirishga yordam beradi.

¢ Qilingan xatolarni qayd etib boruvchi jurnal tuting. Qayta takrorlanuvchi
ishlardan vaqtingizni tejang.

e Mavjud xatoliklar ro‘yxatini tuzib chiqing. Ushbu ro‘yxatga veb
loyihadagi barcha, hatto arzimas kamchiliklarni ham kiriting va ushbu
kamchiliklarni to‘g‘rilab borishga harakat qiling.

e Fikr-mulohazalarni qayd etib boruvchi jurnal tutish magsadga muvofiqdir.
Unga Web-loyihaga taaluqli bo‘lgan barcha, hattoki amalga oshirish mumkin
bo‘lmagan g‘oya va takliflarni ham yozib boring.
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e Loyihani butun auditoriyada sinab ko‘ring.

Bunday Web-loyiha dizayni va mazmuni o‘zaro biri—birini to‘ldirib borishini
esdan chigarmaslik kerak. Web-loyiha konsepsiyasi tarkibi tuzib chiqilgandan
so‘ng, Web-loyihani yaratish bosqichlari amalga oshiriladi.

FORECASTING COVID-19 IN INDIA USING DATA MINING
TECHNIQUES

Muhammad Jawad Khan®, Muhammad Asad®, Tahir Muhammad®

“Department of Computer Science, Riphah International University
Lahore, Pakistan, jawad@millionmilestech.com; *Department of Computer
Science, COMSATS University Sahiwal, Pakistan, asadyameen@gmail.com;
‘Department of Computer Science, COMSATS University Lahore, Pakistan,

Abstract. In 2019 a new disease by the name of covid-19 was reported in
wuhan, china. Now the covid-19 is in 212 countries which effected 4,132,264
people and 281,057 people died due to it. Till 30 march 2020, 34863 people are
said to be affected by covid-19 in india. The number of cases is increasing every
day. There is a concern about the capability and capacity of healthcare units to
handle this outbreak. So, some prediction mechanism is needed through which we
help public health organizations and policymaking to do the planning. This paper
discusses some of the algorithms used in data mining to forecasting the spread of
covid-19 in india.

Keywords: Forecasting, COVID-19, SMO Regression, Linear Regression,
Gaussian Regression and Multilayer Perceptron.

INTRODUCTION

In 2019 a new disease by the name of COVID-19 was reported in Wuhan,
China (1). On 31 December 2019, the World Health Organization (WHO) was
informed about the grouped pneumonia cases by the Chinese government. The first
case outside of China was reported in Thailand on 13 January. Now the
coronavirus is in 212 countries and effected 3,747,292 people and 258,962 people
died due to this disease (2). On 30 January 2020, the World Health Organization
(WHO) announced Public Health Emergency of International Concern and name
this disease as COVID-19 (3).

The first case in India was reported on 21 January 2020 by a passenger who
arrives from Wuhan, China. By this date, the Ministry of Health and Family
Welfare has confirmed 34863 people who are diagnosed by this disease 1154
deaths, and 9068 recovered in the country (4). According to the experts, the real
number is higher. As the testing rate in India is among the lowest in the world.
According to the World Bank report India is spending 3.89% of its GDP on health
care. So, for a population of 1.353 billion 3.89% is not enough as two third of the
population lives in poverty (5).
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The government of India as imposed complete lockdown in 82 districts to
stop the spread of the virus (6). Public health organizations and policymakers need
a better plan and strategy to fight against this disease and find a new way to control
the situation. Governments are for that, a better forecasting mechanism is needed
which will provide information about the number of cases expected in the coming
days. So that resources can we arrange and allocate accordingly.

Governments are failing to understand the type of challenges they are going
to face and what will be the intensity of that challenge. Problems for the
government will increases 1f no sold measures are taken against it.

The gapes which we discussed earlier, motivates me to do my research in
finding a suitable solution in this filed. My research aims to apply forecasting
techniques to predict the number of new cases, deaths and recoveries from
COVID-19 on daily bases.

The aim of this research is to obtain the following objectives are

o Recognize and examine the data mining techniques which can
be used for time series data forecasting.
o Appling preprocessing techniques to clean the data.
. How we can use these techniques to forecasting COVID-19 in
India.
LITERATURE REVIEW

We use the forecasting process for estimating future events based on past
and present data. The results we get from the forecasting process can be used in
predicting future actions. We can use this method is different domains of society to
get benefits from it. Many institutes around the globe are using this process to
improve their strategies, decision making, market sentiments, client review, and
other business-related things (7). Forecasting is also playing its role in the field of
medicine. It is helping Health care institutes to predict new diseases and finding
new ways to treat it and analyses its effects on patients. It helps the healthcare
institutions to take active steps by pre-informing the type of problem it is going to
face and the resources needed to minimize risks and manage damage. To perform
better health forecasting, the researcher needs a reliable clinical data.

Health forecasting is providing better results which are helping the doctors
to predict and analyze cancer patients (8). It is helping the medical staff to
determine the stage and condition of the patient diagnosed with cancer. It’s also
helping doctors to find a way to minimize the error and obtaining more efficiency
results.

In December 2019, the COVID-19 virus was first spotted in Wuhan, China.
It took no time to spread across all provinces of China and also transfer to other
parts of the world. Due to the new nature of the virus and zero background
knowledge, the results and damage of the diseases were unknown. As a result to
which China lose a lot of patients and resources fighting against this pandemic. As
the days pass and the world gets better knowledge of this disease, the researcher
makes different patterns to estimates the disease activity, which will help the
governments to arrange better resources to make its fight against this disease.
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COVID-19 1s affecting countries like Switzerland and other European
countries who have stick their laws and encourage the citizens to take preventive
measures, but they all know that once they make relaxation of these measures it
may initiate a second epidemic wave, the length, and intensity of which are
difficult to anticipate (9).

Doing forecasting for COVID-19 researchers are using different ways and
methods to find better results. The goal is to make our research accurate enough
that it can predict better results. Mostly every country is making statistical analysis
for the upcoming events and challenges, using different tools and techniques.

PROBLEM STATEMENT

In India, due to the Government restricting, COVID-19 spread is slow down,
and the number of patients that the government was expecting is low. But the
authorities and the doctors are afraid that a second wave can initiate, which 1s more
intense than the first one. The health care units have to get themselves prepared
and try to arrange more ventilators, medicines, and doctors. For this activity, a
system is in need, which will predict the patient's count depending upon the data
that they collect from the first wave.

PREPROCESSING

Before heading towards our forecasting process, we need to perform an
essential step which is called preprocessing. In this process, we make all the data to
be of the same data type to increase the accuracy of our results. The data is
maintained in the same scheme so it is easy for the data mining algorithm to better
understand the data and produce results of our demand.

FORECASTING TECHNIQUES

After getting data from preprocessing, a technique needs to be applied. For
Forecasting in Data Mining, a lot of techniques are being used by researchers. The
techniques we used in predicting the COVID-19 daily activity is Time series
analysis.

The Time series analysis techniques help us to analyze all the previous and
current data and make predictions. The Time series analysis works differently as
compared to data mining applications where every data point is acting
independently. In the case of time series, every data point is important and
contributes to the results. Different approaches are used to handle among which
Time Series data, which remove the temporal ordering and then apply to encode
via adding more input fields. The other approach is to apply the multilinear
regression algorithm or any other algorithm which can predict using the data set.
Another variable that plays a role in capturing the past and current values is called
lagged variables.

Methodology

Waikato Environment for Knowledge Analysis (Weka) is a machine
learning software developed in java by the University of Waikato, New Zealand
(10). It is an opensource software designed to perform processes like data pre-
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processing, implementing different machine learning algorithms, and result screen.
Due to its scope and accuracy, many researchers are using this software for
applying different real-time data mining algorithms. The results which we achieve
after all these processes are helping the researchers to analyze and contribute to
society in a better way.

Time series analysis in Weka is a tool that helps its user to perform different
forecasting techniques. It helps the software to process the user data in a form that
standard propositional learning algorithms can easily read and conduct operations
on it. As we discussed in the forecasting techniques; One Job of the Time series
analysis is to remove all the temporal ordering data from our data set. The next
step 1s applying encode by adding more input fields to the data set. Once the data
fulfills all the requirements then we can learn the model by implementing any of
the regression algorithms available in WEKA. In WEKA we can apply multiple
classifier functions but, in our research, we are going to use four of them which are
as following:

A.  Gaussian Process:

The Gaussian process is a classifier function that is used to collect
random variables arranged by time and space. In this process, the missing
values are replaced with global mean or mode.

B.  Multilayer Perceptron:

The multilayer perceptron is a classifier function that is a feedforward
artificial neural network. This function uses backpropagation to classify
instances. We can improve the results during our training time.

C.  Linear Regression:

The linear regression is a classifier function that performs forecasting
through modeling the relationship between dependent variables and
independent variables.

D.  SMO Regression:

SMO Regression is an algorithm that solves the quadratic programing
problems which arise after the training process.

COVID-19 FORECASTING

In this paper, we conduct our research on tracking the latest activities being
accrued due to COVID-19 in India. This paper provides a forecast solution that can
be used in predicting the upcoming challenges and its events due to this pandemic.
For this purpose, we used the data from GitHub with the name of COVID-19 Data
Repository which was maintained and uploaded by the Center for Systems Science
and Engineering (CSSE) at Johns Hopkins University (11).

The data time range was from 22 January 2020 to 30 March 2020 on which
we have applied different forecasting techniques like linear regression, Gaussian
processes, multilayer perceptron, and SMO regression which are accessible in the
time series analysis tool.
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Data Sets
We used the data from GitHub with the name of the COVID-19 Data
Repository. We planned to do our forecast from the information collected from the
last 100 days (22 January 2020 to 30 March 2020). The data were preprocessed
before further use. The data have information about the people being affected by
this disease. The attributes which we selected from the data are Confirm Cases,
Recovered Cases, Death Cases, and Active Cases. We will apply forecasting
techniques on the data to predict the upcoming Cases on a daily basis.
Forecasting Execution Environment
For performing the predication modeling and forecasting this research is
using a tool called "Time series forecasting environment" which is a package of
Waikato Environment for Knowledge Analysis. The version which we are using is
3.8.2 (WEKA 3.8.2). All the data is preprocessed manually and then apply the
Time series forecasting technique on it.
Forecast Results
This research is made upon the data of the past 100 days (22 January 2020 to
30 March 2020) and predicts the results for 1 April 2020. by applying four
different algorithms; Gaussian, Linear regression, Multilayer Perceptron
regression, and SMO regression on the data the results from different algorithms
are shown in Table 1.
Table 1. Forecasting result with actual values

Confirm Recovered Death Active
Cases Cases Cases Cases

Actual Count 37,25 10,007 1,22 26,02
7 3 7

Gaussian Process 38,67 10,311 1,25 27,11
4 0 3

Multilayer Perceptron 34,03 9,136 1,12 23,90
4 5 6

Linear Regression 33,90 8,048 1,23 25,06
9 5 5

As told earlier to make our research more authentic, we are applying four
algorithms, Gaussian, Linear regression, Multilayer Perceptron regression, and
SMO regression, to provide results that we can use in determining the accuracy of
the experiment. The following are the attached figures for the results we got from
the algorithms mentioned above. Figure 1. is showing the results we got when we
run Gaussian processes, Figure 2. is showing the results we got when we run
Multilayer Perceptron, Figure 3. is showing the results we got when we run Linear
Regression, Figure 4. is showing the results we got when we run SMO Regression.
We got the results from running these algorithms and place the values in Table 1.
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Figure 2. Multilayer Perceptron
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Figure 4. SMO Regression

Results Evaluation
The results we get from the forecasting methods are further evaluated on the
bases of Mean Absolute Error (MAE), Rooted Mean Squared Error (RMSE),
Relative absolute error (RAE), Root relative squared error (RRAE) and Correlation
coefficient (CC) on the results of Table 1. This process is performed to judge the
best accuracy of the four methods.
Table 2. Performance comparison of forecasting result

MAE RMSE RAE RRAE cC

Gaussian 2914.1992 | 3088.4277 58.66% 47.03% 0.9902
Process

Multilayer 864.3527 | 1509.2102 17.40% | 22.98% 0.9745
Perceptron

Linear 3941.8044 | 5125.6277 79.34% 78.05% 0.6766
Regression

SMO 685.7923 | 841.5599 13.80% 12.81% 0.9937
Regression
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To calculate the accuracy of the experiment we performed earlier, we need
to put the data under some more tests to give us better results. Figure 5. shows the
results we got from Gaussian processes, after which we place the values in Table 2.
The MSE we got from Gaussian processes is 2914.1992, RMSE= 3088.4277,
RAE= 58.66%, RRAE=47.03% and CC= 0.9902. We do the same process for the
other three algorithms Linear regression Figure 6, Multilayer Perceptron regression
Figure 7, and SMO regression Figure 8. We placed their values in table 2 and
made a comparison.

o

Figure 6. Multilayer Perceptron
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Figure 8. SMO Regression

The performance comparison methods compare the results of Table 1 are
shown the result in table 2. According to the result, the Linear regression
performance in the forecasting was the best. We can see Figure 9, which shows the
difference between the results we calculated from the four algorithms. The blue
indicates the confirmed number of cases. Orange represents the recover cases.
Gray is from death and yellow for an active number of cases.

40,000
30,000
20,000
10,000 I
Actual Count Gaussian Process Multilayer Perceptron Linear Regression SMO Regression
B Confirm Cases [l Recovered Cases [l Death Cases Active Cases

Figure 9. Performance comparison of forecasting result
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Gaussian Process was also results were also close to the linear regression but
Linear regression is on top of the list. So my research recommends that Linear
regression 1s the best-suited method for forecasting COVID-19 Activities in India.

Figure 10 shows the forecast for the number of cases due to COVID-19 in
the last 100 days. It predicts the number of cases we can expect from the coming
days.

Future forecast for: Confirm Cases,Recovered Cases,Death Cases,Active Cases
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- Recovered Cases-predicted ~ Death Cases-predicted  Active Cases-predicled

Figure 10. Performance comparison of forecasting result

CONCLUSIONS

This paper presents the challenges the world is facing due to COVID-19.
The disease, which started from Wuhan, China, is now spread into 212 countries.
Countries are struggling to get rid of this by spending a lot of effort and resources
on it. Health institute is working on developing the vaccine until then countries are
trying to find ways to get their self-ready for the upcoming challenges. This paper
discusses the COVID-19 forecasting in India. The data we used in this research is
the time-dependent series of data points. We applied Time Series analysis and
Time Series Forecasting using WEKA tools to predict the upcoming events so the
policymakers and health institutes can get themselves prepared for the challenge.
We applied four regression algorithms on our data set to obtain forecasted results
on a daily base. After using an accuracy test on our data, we found that Linear
regression and Gaussian process are better suited for forecasting COVID-19 on
daily bases. We can improve our machinima by applying these data set regression
algorithms with outliers so we can manage to get more accurate results.
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WORLD HAPPINESS RATE OF COUNTRY DATA ANALYSIS USING ML

Muhammad Arslan Shahid, Department of Computer Science, Faculty of
Management Science, Riphah International University, Lahore, Pakistan.

Abstract. The Research aims to know about the happiness of people and
their satisfaction with country in 2020.This is the Research of The world
Happiness ratio of the people on the basis of different factors GDP per capita[l],
Healthy life, social support, Freedom of choices, Generosity and corruption
affected on the country directly or indirectly. In this paper viewers will seen the
more clearly view and the effects of these factors the happiness score of a country
with visualizing. The results of this study was presented with the “WEKA” which is
very Efficient tool and very strong in visualizing. Our research will give more
benefits to countries to measure and observe the happiness rate of the people.

Keywords— Analysis, World Happiness, WEKA

I. INTRODUCTION

In world happiness score we will calculate the score of different countries on
the basis of different factors.social support, GDP per capita[2], Healthy life,
Freedom of choices, Generosity and corruption with these we calculated the
happiness rate for 153 countries. These are the factors which directly affect on the
life of people and the happiness score of a country[3]. We will explain it with the
data science tool and techniques to explain it. World happiness is a national
composite of the answers to the key life appraisal problem asked in the Gallup
World Poll (GWP) using the Central Ladder[4]. The World Happiness Study has
helped every country understand the aspects that make an impact to happiness. My
purpose behind this Research is to test the countries' regionally stable happiness
status. The Western World is commonly regarded as the world's most industrialized
territories[5]. So, I'd raise this question: Are the people living in these countries
really the happiest? We used two algorithms k-Nearest Neighbors, decision tree
and Random Forest. And we used the tool WEKA for our results. There are the
factors which are effecting on the happiness rate of the countries[6].

A.  Happiness score

Objective well-being “variable ladder name” SWB's sample indicator is the
publication of the Gallup World Poll (GWP)[7] spanning years 2005 through 2019.
It 1s the national rate response to the issue of life evaluations, unless otherwise
specified. The question's English language is "Just imagine a ladder, with steps
numbering from 0 at the bottom to 10 at the end. The peak of the ladder represents
the perfect future for you and for the bottom.

B.  GDP per capita

As of December 2019 GDP per capita is not yet available. .From 2018 to
2019, we

90



SECTION I1l. MODERN INFORMATICS AND MANAGEMENT

extend the GDP-per-capita time series using country-specific projections of
actual GDP growth in 2019[5].

C.  Healthy Expectations of Life (HLE)

Good life expectancies at life are based on research collected from the data
collection of the World Health Organization (WHQO) Global Health Observatory.

D.  Social support

A solid social network or culture may offer moral support in good and poor
times as well as in. Social support is like "If you're in problem, do you have family
or friends that you can rely on to help if you need them, or not?”’[8, 9]

E.  Freedom of choices

It is the national average of GWP[3] answers "Are you comfortable or
uncomfortable with the right to do what you do in your life[10]?

F. Generosity

Is the residual of the national rate regressive answer to the GWP [5]question
"Did you donate Funds to a charity about GDP every citizen in the past month?

G.  Corruption

The estimate is the national rate of survey results to two GWP questions: "Is
corruption common or not through government" and "Is corruption common or not
inside business?”The ultimate interpretation is just the two 0-or-1 responses
typical. In case there is no concept of government corruption, we use the concept
of corporate corruption as the general perception at the country level, impression of
corruption is the average result of the total impression at the person level.

II. LITERATURE REVIEW

The World Happiness Survey is a global survey of the internationally happy
state[7]. The first report was released in 2012, the second in 2013, the third in
2015, and the fourth in the Update in 2016[11]. The 2017 World Happiness Report
which ranks 155 countries by their level of happiness[11] after that on March
20th, 2018 after that 2019 are now we are collecting 153 countries data[12]. In a
country the happiness rate of that country is very important for the people. The
gross product rate of a country is the main pillar to understand the economy of that
country[7]. And the economy of that country directly affected on the happiness of
the happiness rate of people[13]. The chapter introduces a set of happiness that is
currently applicable for several countries. Any survey results represent almost all
countries and can therefore be used to build an aggregate image of the state of
global satisfaction in the 21st century's first decade[9].The results and the
happiness scores provide data from the

Gallup World Poll.

Problem Statement

Happiness Report of any country is very major fact. After studying different
factors which are affected on the happiness rate of any country I decided to select
this problem. World happiness rate of country data analysis using Machine
Learning and we will check the happiness rate of country with main factors
affected on it.
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III. MATERIALS AND METHODS

We used an openly access dataset used in this study. The World Happiness
Report data was collected from Kaggle[12].com for the year of 2020.Happiness
rate of any country is a study of different type of data to visualize the happiness
ratio and the factors affecting on it. For this Study “WEKA” is used to representthe
data which has been collected. The data of one hundred and fifty three countries
with six matrixes to measure Happinessis collected. We used the machine learning
process and used the classification algorithms and predict the results. We used
decision tree, k-Nearest Neighbors and Random Forest which show the data and
give us our results.

A.  Machine Learning

Machine learning is an artificial intelligence (Al) technology which provides
processes with the ability to read and develop automatically from experience
without being directly programmed. We used this for the massive amount of data to
understand and execute.

‘nstances: 153
ittributes: 12
Country name
Begional indicator
Ladder score
Standard error of ladder score
upperwhisker
lowerwhisker
Logged GDP per capita
Social support
Healthy life expectancy
Freedom to make life choices
Generosity
Perceptions of corruption

Fig-1. Data collecting

a. Decision tree

We used this algorithm because the work of decision tree algorithm is to
evaluate an instance of data by creating a tree which starts with the root of a tree
and moving towards the leaves until a prediction can be made.

This procedure of creating tree is by selecting the best points in order to
make predictions.After applying this algorithm results are shown in Figure-2.
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IBl instance-based classifier
using 1 nearest neighkbour{s) for classification

Time taken to kbuild model: 0 seconds

=== [ross-validation ===

=== SUMmary ===

Correlation coefficient 0.5337
Mean absolute error 0.122
Boot mean sguared error 0.1la22
Eelatiwve abksclute srror 95.8&l18 %
Boot relative sguared error 95.T4283 %
Total Humber of Instances 153

Fig-2. Through this algorithm we can see in

Fig-2 the build model time 0.01 and total number of instances on which we
applied this algorithm is one hundred and fifty three. Root mean squared value is
0.1757 and mean absolute error is 0.1273 and correlation coefficient is -0.2311.
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Fig-3

b. K-Nearest Neighbors

We used this algorithm because the algorithm supports both classification
and also regression. It is very simplest algorithm and is get the data about of a
problem and make predictions. And in the classification KNN will take the
common class and will show very good predictions.

TRl instance-bkased classifier
using 1l nearest neighbour({s) for classification

Fig-4
Timse taken to build model: O seconds

=== Cross-validation =—=

=== Summary ===

Correlation coefficient 0.5337
Mean absoclute error 0.122
Root mean sguared error 0.1leg2
Relatiwve absolute error 95.861l8 %
Root relatiwve sguared error 95.7483 %
Total Number of Instances 153
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Fig-4:-Through KNN we can see in the build model time 0 Sec and total
number of instances on which we applied this algorithm is one hundred and fifty
three. Root mean squared value is 0.1682 and mean absolute error is 0.122 and
correlation coefficient is 0.5337.

presents the Happiness rate of the country region wise. In this y-axis represents
the Healthy life expectancy score countries and the average is 5.19.And the X-
axis showing the results of ladder score average 61.002.
a. Random Forest
We used this algorithm because it can find the results in like a forest after
collecting data and represent the results in the form of manageable view.

RandomForest

Bagging with 100 iterations and base learner

weka.classifiers.trees.RandomTree -K 0 -M 1.0 -V 0.001 -3 1 -do-not-check-capakilities
Time taken to build model: 0.33 seconds

=== (ross-validation ===

=== SUMMary ===
Correlation coefficient 0.87497
Mean absolute error 0.101e
Root mean squared error 0.136
Relative absclute error 79.74938 %
Boot relative squared error 77.387¢ %
Total Nurber of Instances 153
Fig-6

Through Random Forest we can see in the build model time efficiency 0.33
Sec and total number of instances on which we applied this algorithm is one
hundred and fifty three. Root mean squared value is 0.136 and mean absolute error
1s 0.1016 and correlation coefficient is 0.6797.

7.81 @

5.139+

X

s

T
45.2 £1.002 76.805

Fig. 7 presents the Happiness rate of the country region wise. In this x-axis
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Represents the Healthy life expectancy score countries and the average is
5.19. And the Y-axis showing the results of ladder score average 61.002.

IV.RESULTS AND DISCUSSIONS

The happiness rate is calculated with six matrixes with in GDP, Healthy life,
social support, Freedom of choices, Generosity, corruption. We used the
classification algorithms and predict the results. Different algorithm shows their
results. Through the data average ladder Score in 153 countries is 5.473 out of 10.
The lowest Happiness Score collected is at 2.506 which 1s a sub-Saharan African
nation. Focused on the score record for significant contributing factor to the
happiness of the

Health year 2020 is ranked at 64,446 Average health and the highest score
recorded is 76.805 By Singapore; by converting health to Singaporeans, which is
the most important aspect for Singaporeans. Table:-1 summary shows the effecting
factors and their average and results in the different countries. It represents the
average values and minimum, maximum values of the data of happiness report
2020 and their factors.

Tab-1
Variables Mean Min Max StdDev
GDP per capita 9.296 6.493 11.451 |1.202
Healthy life 64.446 45.2 76.805 | 7.058
social support 0.809 0.319 0.975 0.121
Freedom of choices 0.783 0.397 0.975 0.118
Generosity -0.015 -0.301 0.561 0.152
corruption 0.733 0.11 0.936 0.175
Algorithms Correlation coefficient | Time | Relative absolute error
Decision Tree -0.2311 % 0.01 sec 100
K-Nearest 0
Neighbors 0.5337 % 0 sec 95.8618
Random Forest 0.6797 % 0.33 sec 79.7938

V. CONCLUSION

In this paper by applying different algorithms and methods of analyzing the
data of world happiness report with different factors is used to measure the
happiness score of the people of countries. The result shows that the Random
Forest shows the best and accurate results and shows that where these six factors

GDP per capita, Healthy life, social support, Freedom of choices,
Generosity, corruption directly depends on the happiness rates of the countries. In
future our work will allow the countries to forecast happiness. And our research
will give more benefits to countries to measure and observe the happiness rate of
the people.
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3AMOHABHUM KOPXOHAJIAPHU BOIIKAPUIIJIA UKTUCOIUM
XVKKATJIAP YCTUJA NILJIAIIIA WORD JIACTYPHA
UMKOHUSTIAPUJIAH CAMAPAJIA ®OUJIAJTAHUILI

Paxmonoe M.IL1., Kamonoe L. b. Anouixncon oaeram yHugepcumemau,
Yibexucmon.

Annomauusa. Yuoy maxonaoa Microsoft Word oacmypu umkorusmaapuoan
Qouioananub, kamma xaxcmea 3ea OYIMA2aH HCAOBANNAPOA 000Ul UKMUCOOULL
XUcob-kumoonapuu daxcapuul UMIAPUHU AMAT2a OWUpUuL 6AEH SMUNSAH.

Kanum cy3nap: Microsoft Word, ukmucoouti xucob-kumoonap, sHcaosaiiap.

Aunomayua. B oannoti cmamve onucvlgaemcsi, Kax GbINOAHAMb NPOCHIbLE
9KOHOMUYeCKUe 8blUUCIeHUs OJis1 Maoauy, Komopule He umerom 601buo20 obvema,
UCNONBL3YSL BO3MONCHOCMU npocpammbl Microsoft Word.

Kniroueswvie cnosa: Microsoft Word, skonomuuecxue biuucieHus, maoauybl.

Abstract. This article is about performing simple calculations in small
tables, using the capabilities of the Microsoft Word.

Key words: Microsoft Word, economic calculations, tables.

Oparna Word Tunuparu Xyxokar d4yuja XUCOO-KUTOO KUJIMIIMHU Kepak
OynraH sxaaBan MaBxKyn Oyica, yau Excel ra Hycxa omamu3 Ba XucoOnaluiapHU
Oaxxapu6 O0ynu6, Harmxanap Wordra omu® yTunanu. Arap Xy:Kargard >kapaall
YHYQIMK KaTTa Oyiamaca, yHaaru xucoonanuiapau WordHuHT y3ua XaMm Oaxapuil
MYMKHH oynanu. Axcapust dbolnananyBamIap oy KyJlauIuKIaH
dbolinananMainmiap €K yHU amalira OUMPUIITHU OuiManuiap.

=SUM (LEFT)

=SUM (RIGHT)

=SUM (ABOVE)

=SUM(BELOW)

=SUM (LEFT, ABOVE)

Tonwupux. KopxoHa GpaonusTu HaTHXKaJIaApU TYFPUCUIATH SKaJBal KyHuaa
KEJITUPUJIITAH.

Kgapran | Japoman. Xapaxar. doiina. doia YCUITHUHT
MHHT €BpO MHHT €BPO MHHT €BPO 3aHKUPIU
OUPIIUK OUPIIUK OUPIIUK Cypbaru
I 1155 -980 175
II 1340 -1025 315
111 1580 -1170 410
1\Y 1420 -1390 30
Maxkcuman
Munuman
Vpraua kBapran
YMymuii
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YOy >xaaBanga KyWuaaruwiapHd  XUCOOJIaHT: KBapTajuapaaru oiina,
KBapTaa QOoMIaHMHT MaKCUMall Ba MUHUMAIl KUiIMaTiapu, yprada kBapTai ¢oiiaa,
KOPXOHAHUHT Mk oiaacu, kBapTamiapaaru (Goianu YCulll Cypbaru.

baxcapunuwiu. @ Myna
Kyinna Word tunuaaru -. S
XKaBaalaa KaHaail Kuiuo i i
=SUMILEFT)|

xucobnanuiap oaud OOpUITHU
Kypcatub yramus.
v' 1 xBapTan Karopuaara

Popmart 4uona:

. . EcTaBnTe dyHELWID: BCTaEnTe 3aknagry:
oY1 siuelikara KypcopHU 5
KYsIMH3,; o
v’ “Maker”-“®@opmyna” | 8K || Owwesa

OyipyruHH Oa)kapamus;

v Harmxkana “®@opmyiaa” auanor oiiHa maiino 6ymamu. By epaa mactyp
TypryH xonatna =SUM(LEFT) dbyukuusuu takiud kKuamoxkaa. SsHu Kypcopra
HucOaTaH 4Yan TOMOHJA »OWIIallraH suelkanapiaaru Kuimariaap HUFuHIUCUHU
xucobnamuu Oungupaau. Kagsanumuzaa Kypcopra HucOartaH 2 Ta KulMar
TypuOau, spHU 1155 Ba -980. Jlemak 11y coniap HUFMHAUCU XHCOOJIaHAIM.
Kanpan Ttysranga xapaxkamiapuu MaHbuil connapaa Oepungu. YyHku
xucobnaman SUM opkanu xucobmnam ocoH 6ynagu. OK Ttyrmacunu 6ocamus
Ba 175 Harmkara sra Oynamus.

v' Keiinaru siyeiikara KMWMaTHA XUCOONAIT yYyH KypCOPHHM KEHHHTH
carpra onu6 tymamu3 (II kBapran karopura). @opmyna TyrmaHu 60caMus.

v Jlactyp aBromatuk pasuinga =SUM(ABOVE) ¢yHkumsau takiaud
TMOKAA. SIbHM Kypcop TypraH siueikajaH IOKOpuIa TypraH sueikanapiaru
COHJIADHU WUFUHIUCUHHU XUCOOJAIIHU Takiug KUIMOKIa. bu 3ca OW3HUHT
MUcOIUMU3Ta TYFpu Kenamadau. IyHuHr yuyyH ¢dopmynaHu KiaBUaTypa
épmamuaa =SUM(LEFT) ra y3raprupamuz. OK tyrmanu Oocamus. Ba 315
HaTuXkara sra Oynamus.

v/ YuuHuM Ba TYPTHHYM KBapTajap YYyH XaMm (GopMyia TyrMaHH

6ocu6, =SUM(LEFT) d¢ynkuusan wunuatamu3. KaaBan — Kylujaaru
HaTuXxajgapra sra Oynaiu.
Ksapran | Japoman. Xapaxar. doipa. doiina
MUHT €BpPO MUHT €BpPO MUHT €BpPO VCUIITHUHT
OUpIIUK OUpIIUK OUpIIUK 3aHXKUPIU
CypbaTu
I 1155 -980 175
II 1340 -1025 315
111 1580 -1170 410
v 1420 -1390 30
Maxkcuman 410
Munuman
Vpraua kBapran
YMymuii
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N3ox. Kyiuna 6ab3u GyHKIUSUTADHUHT BazudaaapyuHu KeITUpaMuU3.

=SUM (LEFT) «xypcopra HucOataH yan TOMOHJAru siuedkaiap
WUFUHIUCUHUA XUCOOIaIn.
=SUM (RIGHT) «kypcopra HucOataH VHr TOMOHJIArd suerKanap

WUFUHIUCUHU XUCOOIaan.

=SUM (ABOVE) kypcopra HucOaraH IOKOPH TOMOHAAru siuehkayiap
WUFUHIUCUHU XUCOOIaan.

=SUM(BELOW) kypcopra
WUFUHIUCUHU XUCOOIaian.

=SUM (LEFT, ABOVE) kypcopra HucOaran 4an TOMOHJAAru siueiikamap Ba
IOKOpHUJIAry sUeiKaniap MMFUHIAUCHHN XUCOOIaian.

v/ Mien gaBoM oSTTHpaMu3. MakcuMan KHAMarHh XHCOOJaml y4yH
KypCOpPHM Makcumald KhWMar XUCOOJNIaHWIU 3apyp OynraH xoira ommo
TyIIaMu3;

v’ “Maker”-“®opmyna” OyiipyFiHN Oakapammus;

v “®opmyna” auajaor oiHaHUHT (popMyia KaTtopuaaru GopMylaHu TYia

HUcOaTaH macT TOMOHJAru siyerKaiap

(%) 13 29 _ —
yaupamns  Ba BCTaBI/Il;B (GyHKIUIO T A
pyiixatHu ~ oyamms,  cyHurpa  MAX [
(GyHKUMSHU TaHIaWMKU3. ATPYMEHTHH 3Ca | =maxasove
(ABOVE) ra ¥s3raptupamusz Ba OK |fopuersos

L
TyrMaHu Oocamu3. 410 HaTKAra 9ra | goasms sy RS
oynamus. v

v MuHuMal KUWMAaTHA [ ok || omena

xucobnamga =MIN(ABOVE) ¢yukuusau
uiiaTa oiMaiiMu3 4YyHKU 4 Ta KBapraijaru ¢oiganapaaH Talkapyu MakcuMam
KuitMaT XaMm QyHKIHsAAa XUCOOIaHUO KEeTaIu.

v' Word sxaaBamiapga xaMm carp Ba YCTYH MaBky[d OYIHMO ylapHHUHT
HoMiIapu Ba HoMepiaapu Excel mactypupmaru xabu kypunmaiau. buz y3umus

yaapHu caHa® Ounub onmammus.

KBapran Hapoma. Xapaxar. doiina. doiina YCUITHUHT

MUHT €BpO OUPIUK | MHHT €BpPO MUHT €BpO 3aHXKUPIIU CypbaTH
OUpIIUK OUpIIUK

I 1155 -980 175 -

II 1340 -1025 315 1,8

I 1580 -1170 410 1,3

v 1420 -1390 30 0,07

Makcumain 410

Munuman 30

Ypraua kBapran 232,5

YMmymuii 930

v' Munuman KuiimMatau Xuco6;1a0 yuyH xymau Excel marm xa6u =MIN(D2:D5)
dbopmynanu hopmyna guanor orHara €3amus. OK Tyrmacunu 6ocamus.
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. Dopmyna:
=MIN{D2: D5}

DOPMAET YHOnE:

dopmyna;
=AVERAGE(DZ2:D5)

PopmMaT HMoaa:

EcraeuTh fyHELI0: BCTaBnTe SaKaagry: BcrasnTe QyHKLMI0: BCrasnTe Saknady:

i 0K | QTmena

OK | OTMEHE

v VprauaksapranmHu Xucobnam ydyH KypCOpDHH KEHMHTH caTpra omo
Tymamus Ba ypra apudmetukau xucooaoBun AVERAGE ¢dyukiusHu KynianmMus.

v VYmymuii  ¢oimann  xpcobmam  ydyH —QGopMyina Jadanor —oiHara
=SUM(D2:D5) dyukiusinu kuputamuiz. OK Tyrmanu 6ocamus.

v’ ®oiiga YCUITHUHT 3aHKAPINA CypbaTH YCTyHIa KyHuaara hopMyiaiapHu
HaBOaTu OwiaH (opMyna nAuanor olHara KMpUTaMHU3 Ba MOC paBuUlAa Xuco0sad
YyuKaMu3. XHUCcOoOJIall MKKHHYY SUYeKagaH OOIUIaHaIH.

=D3/D2
:D4/D3 Dopmyna:
=D5/D4 =D3/D2

Myngait kO Oapua XucoOnaml HIIApUHU amalira omupauk. Word
tunuaard sxkaaan Ownan Excel maru sxaaBammapuunr dapku mrynaakua, Word
xazBangaru OUpop KuWMar y3rapTupuica Iy BaKTHUHT Y3uja IIy Kuilmarra
Oofnuk Oynran Qopmynaiapaard XUcoO-KMTOOJIAp aBTOMAaTHK paBUILJla aMajra
omupunMaiinu. Kauonku Word xyxokaT xoTupara OJMHAAM Ba JacTypAaH
YUKWJIAAM, CYHIpa M1y XyKKaT KalTa odWirasHia ymoy y3rapTUpWiIral Kuilmarra
oua dopmynanapjaara  xucodbnamuiap —amanra omwupuinanu. JKaapanjgaru
KUIIMaTIapHu Y3rapTUpUO HATHKAHU 1Ty BaKTHUHT Y3HJla amalira OUIUPUIN Y4yH
*KaJBaj Tyna axxpatuiaau Ba F9 kimapumm 6ocunanm.

Ksapran | Japoman. Xapaxar. doipa. doina
MUHT €BpPO MUHT €BpPO MUHT €BpPO VCUIITHUHT
OUpIIUK OUpIIUK OUpIIUK 3aHXKUPIU
CypbaTu
I 1155 -980 175 -
II 1340 -1025 315 1,8
111 1580 -1170 410 1,3
v 1420 -1390 30 0,07
Maxkcuman 410
Munuman 30
Vpraua kaprai 2325
YMymuii 930

Kansangarm II xBapranmarm -1025 xapaxaram -1500 ra y3raptupamus
(mapomarnan xapaxar optu0 keranu). Ilynman cynr F9 knaBummau 60cu6b
xajBangaru hopmynanap KOWIaIIraH siuekajgap Y3rapuiHu Ky3aTaMu3.

\ KBapran \ Japoma. \ Xapaxar. \ doina. \ doiina \
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MUHT €BpPO MUHT €BpPO MUHT €BpPO VCUIITHUHT
OUpIIUK OUpIIUK OUpIIUK 3aHXKUPIU
CypbaTu
I 1155 -980 175 -
II 1340 -1500 -160 -0,91
111 1580 -1170 410 -2,56
v 1420 -1390 30 0,07
Maxkcuman 410
Munuman -160
Vpraua kBapran 113,75
YMyMmuii 455

Sluru >kajmBanjga OJNAMHIHM KajBaindaH (apK KWiraH suerkanap axparud

KypCaTwIIH.

Xynoca KWIMO HIyHM aWTHII MyMKHHKHM, ymOy Makoyiaga Oa€H ITHITaH
(dukpiapuu y3mamtupuO, Xap Oup ¢oinananyBuu ¥3 XyxoKkar UIUIapua, ailHUKca
UKTUCOJUN XMCOO-KUTOO UIIIApUHU amalira OIIUpHIILIa 11y kKadu dopmynanapaaH

dbolnananuiny Makcaara MyBopuk 6yinaau ned xucobmaimus.
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UKTUCOJIUETHU PAKAMJIN Y3ITAPTUPHUII BA PAKAMJIAIIITUPHIILI
KAPAEHUJIA ACOCUM KAIPTAP MAJTAKACUHHU
IMAKJIVIAHTUPHIII

Capumcaxos /I.X., Anouscon /lasnam Ynueepcumemununze cmaxcep
maoxKukoouucu, Yzoexkucmon.

Annomayua. YmOy Makojana >KaMUSATUMH3HUA paKaMid WKTHCOAMETTA
VTKa3WIgarn acoCuil TyIIyHUYaJapWHH Ba Ma3MyH MOXHUATH O4MO OepwiraH Ba
X03Up/a yily COXaHH Kaaall PUBOXKIAHTHPHUII YIyH Kaapiap CaJOXUATHHU SHAA
OLIUPUII WYINIapu XaKuaa TyluryH4anap 0epud yTuiaras.

Kanum  cyznap:  pakoOatjomi, 1m100aj, HWHHOBAIIMOH,  ax0opoT-
KOMMYHUKAITHS TEXHOJIOTUSIIApH, TUHAMUKITUK, paKaMJIAII THPHIIL,
TpaHcpopMalusIall.

Annomayusa. B NMaHHOU CTaThe OIMUCHIBAIOTCS OCHOBHBIC TIOHSTHS U CYTh
coliepKaHUs TMepeBoja Hallero oOIIecTBa Ha LU(PPOBYIO SKOHOMHKY,a TENeph
JaeTCs TMPEACTABIICHUE O My TIX JaJbHEHIIIETO MOBBIMIECHUS KaIPOBOTO TIOTEHITHATIA
71t OBICTPOTO Pa3BUTHS STOW OTPACIH.

Knrwouegvle cnoea: KOHKypEeHTHbIE, TJoOalibHble, HMHHOBAIIMOHHBIE,
WH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTHUH, JWHAMH3M, OIU(pPOBKA,
TpaHcpopMmarus.

Annotation. This article describes the main concepts and essence of the
content in transferring our society to the digital economy, and now provides
insights on ways to further increase the potential of personnel for the rapid
development of this industry.

Keywords: competitive, global, innovation, information and communication
technologies, dynamism, digitization, transformation.

V36eKuCTOHa MKTHCOIUETHHI SPKUHIAIITAPUII Ba PUBOKIAHTHPHIITA
KapaTWJIraH «2017-2021 nnapaa V36exucran Pecnybnnkacuuu
PUBOXJIAHTUPUIIHUHT  OemTa YycTyBOp WyHanmumu OVinmua  Xapakatiap
CTpaTerusiCu»ia HMHBECTULIMSUIAPD Ba HWIIOWIAPMOHJIMUK MYXUTUHM SIXIIWJIAII,
UKTUCOAWET TapMOKJIAPUHUHT PaKoOaTOApAONIIUTUHH  OIIMPHIN, PaKaMIH
UKTUCONUETHU IIAKIUIAHTUPHUII 03aCHJIaH YCTYBOp WYHanmuiap OelrujiaHraH
0ynu6, Oy Oopaaa TU3UMIIM UIILJIAp amalra omupuiMokaa [1].

V36exncTon Pecniyonukacu IIpesunentu [llaBkat Mup3uéesaunr 2020 itun
24 guBapaa Onuii Maxnucra MypoxaaTHOMacH/1a TabKUJIAHTAHUJICK: “...)KOpUI
Wunga pakamiid  MKTUCOAMETHU PUBOAIIAHTUPUIN OViinua TyO Oypuuiuiil
KUJIUIIINMA3 KEpaK’.
bupunun HaBOaTHa, KypUIIUII, SHEPTETUKA, KUIIUIOK Ba CYB XY>KaJuUTrH, TPAHCIOPT,
reoJIOrusi, KaJacTp, COFJIMKHHU Cakjall, TabJIUM, apXWUB COXaJapUHU TYIUK
pakamamtupuin Jo3uM. LlyHuHraek, “OnexkTpoH XyKymar’ THU3UMHHH, aMmaira
OIIMPUIIAETraH AacTypiap Ba JIOWUXaJapHU TaHKUAWM KahTa kypub uukub, Oapua
TAIKWAJIANA Ba MHCTUTYMOHAJI MacaJlaJlapHU KOMIUIEKC XaJI 3THI 3apyp.[2].
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V36eKncTOHIa MKTHCOAMETHH pAaKaMId CEKTOPHHH  PHBOMKJIAHTHPHII
Oopacusia KEeHI Kynamiau Taalupiap amalira ONIMPWIMOKIA, XO3UPrd BaKTIa
TEXHOJIOTHK Y3rapuiiap Tjio0an UKTUCOAWNA TU3UMHHU IAKIUIAHTUPHUILJA alpuM
0o30piap Ba KOpPXOHAJNap MKTUCOAUETUIIA CE3UJIapiM Y3rapuluiap KUPUTIU.
Kymnanan Oapua TalIKWIOTIAp pakamyin €Ku axOopOT-KOMMYHHUKAIIHS
texnonorusapu (AKT) ra pakobatgom Oynuimira tasHaau. AKTHUHT axamusatu
Ba MYXUMJIUTHM KOMIIAHUSIJIAp YYyH pakamii pecypciap Ba MHOpaTy3wIMaHU
OollIKapuIll xoJiaTuja Oynuuuiapu kepak. Pakamuin JaBiaTHU IIAKJJIAHTUPHUIIAA
aCOCHUM BAaKOJIATIIAPHM MIAKJUIAHTHPUII MYXUM DPOJI YHMHAWIM Ba MyalsiH y3ura
XOCNIUKKa 3ra, uyHku Te3 opana AKT Bakonatmapunan doiganaHuimMaiuran
(baonuT coxacu Oyamanau.

PakaMiu HMKTUCOAMETHUHT >ajajl PUBOXKIIAHWINIM JaBiariap, CaHoaT Ba
KOPXOHAJIAPHUHT PaKoOaTAOUUIUT UHU OIIUPUIITHU TabMUHJIANIN.
PakaMIamTUPUITHUHT KEHI MHUKECHM JapaXacd OW3HECHU TalllKWI OSTHUII
xapa€HuJa ce3unapiu y3rapuiiapHu KeATupuO dukapaad. byryHru TeHaeHTCus-
Oy pakamJid TEXHOJOTHSUIAPHU XYXKAJTUK IOPUTYBUM CyObekTinap ¢aonusaTuaa
rio0an TeXHolorusiapaaH (QoiganaHum, axOopoT >KaMUSATUHU Ba yMyMaH
pakamiIM MKTUCOAMETHU IIAKIJIAHTUPHUIITa KapaTuiran Oapya coxajapra TabCcUp
ATYBUM pakaMiM Yy3rapunuiapaup. Ymoly y3rapuliilapHd aMaira OUIMpHUIIa,
TAIIKUJIOT Ba KOMIAHUSJIAP YUYH SIHTH pakaMJid UKTUCOIUET Ba IaTdopMaiapHU
MOJIeJIJIAPUHU MIUIa0 YMKHUIITa KOAUp OYJIraH mMajiakajid MyTaxacuciapra 3XTHEX
ce3wnaau. Pakamiau HUKTUCOMUET MyKappap TabiuM THU3UMHHU UCIOX KUJIUIIA,
3aMOHAaBUM TabJIMM Myaccacajapd, TabiuM Xu3MaTiapu Oo3opuaa  YKyB
JacTypiapy — UIIA0 YUKUIA Typid KYHUKManapra sra OKOpU Majakalu
MyTaxacCUCIapHU Tajlad KHUJIaJIu.

Surm  Ownumiap, [IYHUHIZIEK, JAUHAMUKIHWK, OOILIKapWIyBYaHIIUK,
MOCJIaHYBYAHJIMK, XapaKaTyaHJIUK Ba MHHOBALMsUIAp — PAKOOATHUHT SIHTU TypH-
runeppako0arOapAoNIIUK  TU3UMIIM  JJIeMeHTIapu  O0ynub, 'y  pakamiu
UKTUCOJUETHUHT PUBOXIIAHUINM HATWXKacuaa maino Oynmanu. By »xuxarmap sca
OYHEHUHT €TaKyd MamJlakarjaapu 3ra OynraH rmoban ad3aiiukiapiaH OUpHUAUD.
Kopxonanap ¢daonusituaa pakaMmian UKTUCOAUETHUHT PUBOXKIIAHUIIINA OWIIAH MyXUM
V3rapunuiapu Byxyara kenau. AKTnan doiinananum sxkapaéunapu opkain OUTUM
XapaXaTIapuHU KaMaWTHPUILNTa JSPUIIWIAA. YOy pakaMid UKTUCOAUETHUHT
PUBOXJIAHUININTA HUCOATaH, aHbaHABUM MKTUCOAUETA OYJIraH Xapua0p Ba UILIA0
YUKAPYBUMIIAp YpTacuaaru MyHocaOaTJapHUHT Yy3rapuinu OusiaH Oornuxkaup. by
MyHOca0aTap CEpBHUCIAIITUPHUIN YUYyH y3ura Xoc Oyirad, siHaja SIKUH Ba
WHJVBHUAyaUTAIITUPWITaH Oynub, pakaMiau HKTUCOAMETHUHT JaBPU CTPATETHK
KUXATIAaH MYXUM axaMusITra sra Oyiran OWJIMMHHU KEeNTUpUO udukapaiu, Oy sca
TypAu coxajapJa KOMIIAHUSUIAPHUHT OapKapop HKTUCOAUN PUBOXIAHUIINIA
oormukaup. llly mynocabar 6mian koprnopaTuB OUIMMIIApHU KOMITAHUST OOIIKapyB
TU3UMUTA WHTErPAUSIIAIIHUHT 3aMOHAaBUN BOCUTAJIapyd Ba YCYIUIapu acocuja
OM3HECHUW  PUBONJIAHTUPHIN  CTPATETUSICMHU  UILIA0  YMKUILLA  SHTU4a
EHJaNTyBIapHU [IAKJUIAHTUPUII MaKcaara MyBopukaup.[4].

KopxoHanapHuHr  yaymiv, MIKO3JIap HSXTUEKUHU KOHAMPUIL, SHTHU
MIKO3JIap COHHU, TOBapJiap COTHUII Japa)xacd Ba NIy KaOu Kypcarkuwiapaa V3
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aKCUHM TomaaW.  MaBxKyl MabIyMOTIapHU camapaid OOIIKApHUIl, MyXUM
aKkTUBIapAaH (QoimanaHuIl KYHUKMalapu, Oollkadya aWTraHja, TErHIUIM acOoCUM
BaKoJIaTIapy JOUPACH KOPXOHATApHHU MOJIMSIBUN HaTHKanapura O€BOCHTA TabCUP
KHJIAJIH.

Pakamnu y3rapTupuill KOHTEKCTHAA, SHI MallXyp TEXHUK BaKojaTiiap
(KaTTUK KYHUKMamnap); sHru OuzHec mojemiap (rargopmaliap, SKOTU3UMIIAP,
TapMOKJIap) SIpaTHILl; MabIyMOTIApHM Taxjui Kuhum (data science); OYHMK
nactypuit unTepdeiic (openAPI) opkamu xamkopiap OuiaH HMHTETrpalUsICH;
XaB(CU3IUK JapakacHJIard pakaMiId Ju3aiiMH Tu3uMmH (security by design);
Kamuaa OuTTa OUM3HEC TexXHoJorusapu (CyHbHH aki, poboTtorexHuka, 3D Buueo,
XU3Mamiap, BepTyall Ba KEHTAaUTUPWITaH XaKUKAT, SbHU. aXO0POT TEXHOJIOTUsIIApU
épmamMuia TalIKWI HJTWIAJAWIaH IOKOPU camapaiau OoIlKapyB, 3aMOHaBUU
oomkapyB amanuétunu Ownum (Lean, Kanban, 6 Sigma, SCRUM, DevOps)
MyXUM XucoOmaHaau. bupok, mHcoH omunura Hadakar €paam Oepuld KoiMacaaH,
0alKu WKTUMOUM-UKTUCOAMM THU3UMIIADHU paKamMiId Y3rapTHpHUIIIa Xam Oup
KaTop KUAMHYWINKIAPHU BYXKY/ra KEJITUPAIH.

bupvHun  KUUMHYMIMK  COXaHM  YyKyp  OujaguraH  Majakajiu
MyTaxacCUCIApHU €TUIIIMACIIUTH.

Pakamnu ¥3raptupuilnl MyTaxaccUCiapJaH acocaH Maxopar OuiuM Ba
BOCUTAQJIAPUHMU JIOMMO SIHTUJIANIMHU YpraHuiiHu Tanad Kwiaau. XO03upru
dbyHoaMeHTan TabAuM Te3 KalTa Talépram Ba yJIApHUHT TpoQerroHa
MaxOpaTWUHU OIIUPUII KOOWJMATHUHU aMmajira OUIMPUII pakamJid J1aBpjia
MyBa(PaKUSITHUHT aCOCUI OMIILJIAPU XUCOOJIaHA IH.

Nxknaum kuinHuniank. Kaita Tai€pianiay Te3IMTMHY YerapalaHullIy.

Kopxonanap, Tamkwiomiap aipuMm Xojariapaa y3rapMaiad Ba pakamiu
MaxCyJoTJIapHU aHaJor MaxcyjloTiap OWjaH mapajuiesl paBUIIAa MIAKUIAHTHUPHUIILL
MyMKHUH. TallKuJIOTHUHT OMEPAIlMOH MOJEIU KJIACCUK Ba MHHOBALIMOH PEXUMIA
uuulalmra  HUMKOH — Oepulld  MyMKHH, OyHAa  y3rapuiuiap  MUHUMAI
TaBaKKaTYMIIMKIap Ouiian amanra omupuiand. KynuHua KOMOAHUSHUHT paKaMind
Ba aHbAHABUH OynuMiapu ypracuja pakoOar MaBxyn Oynaaun. MyaMMOHM €4MII
MabCyIUATH MPO(dEeCcCHoHaT MEHEKMEHTTa I0KJIaTUIITaH.

Yuyunun kuiinnuunuk. KOkopu OoIIKapyBHUHT KOHcepBaTH3MH. Pakamiu
Yy3rapTupHiuiap KyliuM4ia BaKT, Xapakar, Ba My Tanad Kuiaaau Oy xoJjarra xap oup
KOpXOHAa OYHUHT y4yH Tal€p sMac Oynumm MyMKkuH. MyBaddakuar KaauTu 3ca-
OOIIIKapyBHUHT MOCJIAITyBYaHIUTH Ba 3apyp XoJIap/aa pakamiik Bakojiarjiapra sra
OynraH XoAMMJIAPHM WUIITa COJUIIra Tal€p OYIuImm MyxuM XucoOJiaHaJIu.
TeXHONOTUATAPUHUHT CAJIOXUATH Ba Y3rapUIIAPHUHT MYKappapiura Xakuja
XaKUKWWA TylIyHuYara sra OYiaumn kyna MyXumaup. PakammamTupuin mykappap
SHTY HII MOJACJIMHU KYypHUII >Kapa€Hiapu Y3JIapu Y3rapyBYaHJIWTHMHHU Y3 WYUTa
onmamu. Xap Kanjail ysrapunuiap OW3Hec srajapv y4yH TaBaKKaI4WJIUK OuiIaH
OOFfNIMK, Oy onarna TyILIyHapiid, aMMO TaBaKKaJl KWITaHjap fajiaba KO30Haauiap.
By pakamnu rosuiap yuyH myBaddakusT TYIKUHUHU KEATUPUO yuKapaau, Oy
UIIOMIAPMOHJIAPHUHT KYPKYBUHU Oy3a1 Ba OXUP-OKUOAT paKamiid UKTUCOAUETHU
onguura cypaau. lllyHu Tabkuanam Kepakku, axOOpoT TU3UMIIApHUAAH TalllKapH,
KOpXOHAJIAp ¥37apura MOC MaJaHUSITHU TaAOWK HSTHUILIAPU Kepak. SHru uin
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dbopmarura ytuin OusiaH OOFJIMK KOpXOHajapja ko3ara KeliraH MyaMMOJIapHU Xall
TUII yuyyH Oy Macajiaja MaJlakaJid MmyTtaxaccuciap 3apyp. LIyHMHr yuyyH xam
3aMOHaBUM pakamiIn AyHENa mMyBadakusaTau mpopecCHoHaN YCUIHUHT acOCHUM
OMIIM KyHujaruda xucooOyail MyMKUH: JOUMHUN YpraHuiin KOOWJIMUSTH Ba STHTU
PUBOXJIIAHAETTaH TEXHOJIOTHUsIap Oyitnya siHTM OMIMMIIapHU TOMKUMO Y371amTupud
Oopui, Oomkaya KuiuO alTraHja aHuk (aHiapau OWIMINTMHA 3Mac, OayKu
VIapHH SHIM GOCKUWIAPUHM XaM Y3JIalITUPUII Tanab STHiaau. Ycud GopadTraH
paKamIM UKTHUCOIUET JIaBpujia KaTTa axO0poTiap OKUMHUHU KalTa UIlJIanra Koaup
Oynran Ba ailHM mNalTAa yHIAH DSHC MyXHM MacajajJapuHu aXparaJuraH
MyTaxaccuc Kaapiap eTUIIMACIUTH MaBxXyl.

Pakamiu MKTUCOAMET MHCOHUST, KOMIAHUSIAP Ba KeJIaKaKk MamiakaTiapu
YUYH yAKaH MakcaajiapHu Kysaau. VIKTUCOAMET, TabJIMM Ba YMyMaH XaMUST YUyH
acocuid MyamMMmouap: YKWTHIN, Kajpjiap MajlaKacMHU OIIMPUIN KUXATIapUHU
pakamIalITUPUIL  CABOAXOHJIMTMHU  OIIMpHUINra  KapaTwirad.  Paxamin
UKTUCOMUETHU  PUBOXKJIAHTHPUIIHUHT  ACOCHUNM  Makcajuiapy, MNO3UILMSIIapU
KyWHJaruaapaup: pakamIalITUPUIN Kapa€HUJArd KaJapJiapHU CaBOJCU3IIUKHU
OapTapad STULI; WIFOP TABJIUM WYHAIUIUIAPUHU YpraHuil; €ku Oonikaya Kuiuo
alTranjia “>CKupran’” TU3UMHU aJIMAIITUPHUII Ba XOKO30J1ap KUPAJIH.

buzHuHr ¢QukpuMH3uYa, pakKamJIAIITHUPUIIHK MYyXUM HyHaJIUIUIapura
KyWHJarujaapHd KUPUTUIIUMH3 MYMKHUH: pakamyil HUKTUCOAUETHA OusHec-
xapa€HnapHu  OONIKApWII; TAIIKWJIOTHUHT  pakaMmJid  TpaHC(opManusCuHU
OOIIKapHIll; pakaMiIud HMKTUCOAMETAA JIOMUXadapHU OOIIKAPUII; TAIKUIOTHUHT
AT-undpary3mimacunu 6omkapuir, AT xu3MaTiiapyu coXacuaaru TallKWIOTIApHU
Oomkapuil. PaxkammamTUpUIIHU YpraHumiga acocuil 6omkapys (anmap Onokura
KyHuJaru iyHajJuuiapHu YpraHuil Makcaara MyBo(uk aed xucoOmaitmus.

1. Pakamnu UKTHCOAMET Ba pakamiu OusHec mHppaTty3wiMacu. by amanuér
¢byHaaMeHTan OWJIMM Ba MyAJaTId "pakaMiid MKTHCOAMET" TYIUK TyIIyHYaCHHH
Oepanu, yHUHT Oapua ¢ancaduil Ba HKTHCOAUN JXKUXAaTIapuHU ouub Oepuiil,
acocui yciyOui €HjamyBiap Ba PUBOXKIIAHUIN TYIIyHYaJapHHU, KaapusaTiIap Ba
MakKcaJiJIapHu ITYHUHTIEK paKkaMId UKTUCOIUETHUHT YerapajapuHu aHUKJIalIu.

2. Pakamuin TexHosorusiiap acocuga Oomkapuil. by amanuér poupacuia
3apypuil OONIKAPYBUMIIMK, TEXHUK KYHUKMallap IIAKIUIAHTUpaIu. YOy Kypc
MEHEXKMEHT Ba pakamiau TpaH(OpMallMsIIallHA CTPaTeruk QoilgaiaHuIl ydyH
KOMIUIEKC acoc Oynubd xu3Mar Kuiaau. Pakamuin TEXHOJOTHSIapHU amMalra
OIIMPHUIN YHYMIOPJIUTH Ba WII Kapa€HJIapy CcaMapaJOpJIMTUHA  OIIUPHUII
TaiadalapHu WIFOP TaJOUPKOp Ba MyKamMMall OMJIMMIIM MEHEXep OVIUIINTra OMIIT
Oynu0 xu3Mar Kuiaau.

3. Pakamnu wukTHcOmMETHA JIOWMXaJapHU OolKapuil. YmoOy ¢an
KYJUIAaHWIUIIM paKamJId UKTUCOAMET AaBpUIa JOMMXAJTapHU OOIIKAPHUII, TaXJIHII
KWINILL, JIoMuXanaml Ba OOIIKApUII y4yH 3apyp OyiraH OuiuM Ba MpoQpuCCHOHAI
MaxopaTHU TabMHHJIAIl YYyH MYJDKaUlaHraH. Taxcuin ona€TraHiapra amMaliuid
KYHHKMaJlap Ba 3apyp T€MaTUK Hazapuil TaJIKUKOTIIAp, aMauil UIlTaHMaap kano
Tun0, AT TeXHOIOTUSIIIApHU KaJl0 3TraH X0JiJja KOPXOHAJApHU €KY JKaMOAJIapHU
camapanu Oomkapuiira yHaaiau. KopxoHamapHu camapaivd OOIIKapuIl Yy4yH
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tanabanap AT TexHojorusuiapaH camapanu Qoigananud, 3apyp TeMaTHK
Hazapuil TaJKUKOTIAP, aMaJIiid UIIJIAaHMAJIap OJIMIITa a0 dTUIIA]IH.

4. Pakamnu mmargopManap Ba yAApHUHT SKOTU3UMiIapu. Paxamiu
marpopMa CaHOATUHUHT 3aMOHABHM WKTUCOMUETHHM IIAKIUIAHTUPUIIAATH POJIU
ax0opoT pecypciapu Ba JacTypud TabMUHOTHU HWHTETpalUsIIallyBUIIUD.
3aMOHaBUM IIapouTiapaa camapaliyd OW3HECHU TAalllKWJ ATUII Y4yH Y3Ura Xoc
pakamiii TuiaTGopMaliapuHU  MIAKJUIAHTUPHUIL TaMOWWJUTAPUHU OWIIMIL MYXUM
XUCOOJIaHAIN.
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THE EXISTENCE PROBLEMS OF SECURITY PROTOCOLS AT THE
INTERNET OF THINGS

Abdurahimov D.P. Andijon davlat universiteti, O’zbekiston.

Annotation. In this paper is given security protocols of internet of things.
Moreover, their weakness sides are described.
Key words: Internet of things, protocols, wireless.

Several organizations have devised ways to secure their wireless networks
from intruders. However, there is currently no wireless security implementation
that everyone agrees is always suitable, regardless of what network it is to be used
on. Some implementations are satisfactory for some environments, and there is
work underway to create future solutions. Meanwhile, some wireless users make
the situation more difficult as they advertise existing vulnerable networks. When
considering a network with a Wireless Access Point, or “WAP”, available, new
security concerns come into play. Because wireless is broadcast in nature, anyone
within range of a wireless card can intercept the packets being sent out without
interrupting the flow of data between wireless card and base station. It is because
of this that wireless network security is somewhat more concentrated than that of
wired networks. Network administrators with WAP’s tend to focus on the security
between the wireless card and the base station. After packets leave the base station
on the wired side, administrators can rely on more conventional security features
already in place on their wired networks to protect the information in question.

Today, due to many application wireless sensor networks, the topic of
security in wireless sensor networks is a big challenge. Due to low capabilities of
devices, high energy consumption and the lower computational power, using
traditional security protocols is very difficult. There are two big problems in
security protocols. First, the overload in transition of messages that creating high
energy consumption hould be reduced at a minimum cost. Second, low
computational power shows that in this case should be used special cryptographic
algorithms with less powerful processors. As a result, for solving these problems
we should consider new proaches. In secure networks, several properties should be
considered: Key establishment, secrecy, trust setup, privacy and authentication. For
exchanging messages, the nodes require the secure and efficient Key distribution.
So, it is necessary to survey secure protocols. TinySec Protocol, which is used for
authentication and encryption and has link layer security architecture. LEAP is
another protocol which i1s used for authentication and localized encryption that
base on key management. This protocol supports four kinds of keys. TinyPK
protocol, is based on key management. MiniSec protocol is a secure protocol in
network. In this protocol, Confidentiality, authentication, broadcast protection and
refreshment messages are supported with low energy consumption. SNEP protocol
(Sensor Network Encryption Protocol) is the main base for data confidentiality,
two-party data authentication, replay protection and weak message freshness in
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wireless sensor network. Tesla, based on asymmetric cryptography for providing
broadcast authentication that is a main security service in distributed sensor
networks. This protocol is one of the technics in Model checking and work base on
formal method and also is simulated in different tools. One of the advantages is
automation. Also, in this technique determines that the system work base on our
expectation or not. In case of lack of good performance is pursued defect of the
system.

Cryptographic mechanisms through a delayed disclosure of symmetric keys.
In this case, sender broadcasts the message that creates with a secret key to the
nodes. After a time, the secret key is disclosed. Until disclosure, the receiver buffer
the packets. Then, is authenticated the packets. The limitation of Tesla is that the
initial information should arrive to each node before authentication of the message

TinySec: A security architecture is implemented as a link layer and cost
overhead is less than 10 percent. This protocol is used as a standard library in
TinyOs. The main goal of this protocol is security, access control, message
authenticity and integrity and confidentiality. This protocol in application layer has
two operations: authentication and secure encryption. Packets are authenticated by
CBC-MAC Message Authentication Code and secure encryption is done with an
initialization vector of 8 Byte and used from CBC (cipher block chaining). As a
result, by using these two operations, there are two packets. TinySec-AE, which is
presented for authentication and encryption messages and TinySec-Auth, which is
presented for authentication messages. Shared keys are used for encryption and
decryption data. TinySec could be combined with any keying mechanism. As a
result, Localized Encryption and Authentication Protocol and TinyPK as a keying
mechanism has been used.

LEAP: LEAP creates 4 kinds of keys for each sensor node. The base station
is shared with an individual key, another sensor node is shared with a pairwise key,
multiple neighboring nodes is shared by a cluster key, and a group key that is
shared by all the nodes in the network.

MiniSec: for achieving better energy needs, it works in two modes: unicast
packets MiniSec-U, and broadcast packets. At MiniSec-U, the message between
two nodes A and B is protected. Each pairwise of nodes shares asymmetric key
pair for encryption between A and B. At MiniSec-B, the encryption is used and
two ways are used for defense against broadcast attacks. Shared keys are used for
encryption and decryption and MiniSec protocol uses LEAP mechanism. MiniSec
as a secure protocol offers data using coded block mode, encryption mode and
authentication and also confidentiality. In MiniSec protocol key distribution or
computational algorithm is not addressed, but LEAP is proposed as a solution of
key management.

SNEP: As basic primitives offer confidentiality, authentication between two
nodes, data integrity and weak message freshness in a wireless sensor network.
This protocol is modeled at two scenarios. The first model is communication
between the base station and network nodes is to get node confidential
information. The second model is a key distribution protocol in a sensor network.
In this protocol is used for shared counter. A Message Authentication Code (MAC)
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is used in each message and achieve by CBC-MAC algorithm over the ciphered
data. CBC-MAC algorithms encrypt a message M in CBC mode with a symmetric
key and zero initialization vector. The protocols and their security properties have
been classified in Table 1.

Table-1. Classification of the Wireless Sensor Network Protocols and the Security

Properties.
No
Protocols | 1y, vSec | MiniSec | SNEP | ZigBee | Leap
Security Properties
1 | Access Control +
2 | Message Integrity + + + +
3 | Weak Message N N .
Freshness
4 | Prototection Against
+ + +
Replay Attacks
5 | Authentication +
6 | Confidentiality + + + + +
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INFORMATIKADA DASTURLASH SOHASIDAGI
MUAMMOLAR

Zaynalov N.R. Muhammad al-Xorazmiy nomidagi TATU SF, O’zbekiston.

Annotatsiya. Ushbu maqgolada o ‘rta ta’limdagi informatika fani doirasida
mavjud muammolar ko rib chigilgan. Keltirilgan aniq fikrlar va tavsiyalar
informatika darsliklarini tubdan isloh qilishni tagoza etilishi va buning natijasida
yosh o ‘quvchilarimizning ushbu sohaga bo’lgan qizigishini ortishiga erishish
mumbkin bo ‘ladi.

Kalit so ‘zlar: Informatika, Dasturlash, Innovatsiya.

Aunomayua. B oOanHOU cmamve  paccmampugaromcs — npoodiemvl
cooepoicanuss y4eOHUKa no uxgopmamuxe 0N cpeoHux wkou. Illpusedennvie
HAOPOCKU U NPEONIOAHCEHUU NO3BOIUM KOPEHHBIM 00PA30M USMEHUMb CO0epAHCAHUE
9Mo20 npeomema, 4mo npugedem 6 OyOyulem K noGblULeHUI0 UHmepeca K SMOoMy
npeomemy co CmopoHbl MOJOObIX YUAUWUXCS.

Knioueswvie cnosa: Unghopmamuxa, Ilpoepammuposanue, Unnosayus.

Annotation.This article discusses the problems of the content of a textbook
on computer science for secondary schools. The outline and proposals will allow
for a fundamental change in the content of the subject, which will lead in the future
to an increase in interest in the subject by young students.

Keywords: Informatics, Programming, Innovation.

Umumiy o‘rta ta’lim va akademik litseylarda informatika fanini o‘qitish
holati hozirgi zamon va taraqqiyot talablariga deyarli javob bermaydi. Shu bilan
birga metodologik masalalarga yetarli darajada e’tibor berilmagan. Uzluksiz
ta’lim bosqichlariga mos holda informatika fanining asosiy konseptual modeli
ishlab chiqilmaganligi, ushbu fanni o‘qitish samaradorligini oshirishga imkon
bermayapdi.

Mamlakatimizda dasturlash sohasini rivojlantirishga qaratilgan yosh
dasturchilar tanlovlari, olimpiada va turli on-line musobaqalar o‘tkazilmoqda.
Ushbu tadbirlar axborot-kommunikatsiya texnologiyalarini ommalashtirish bilan
birga, boshga qator muhim masalalarni hal etishga ham xizmat qiladi.

O‘quvchi-yoshlarimizda kompyuterda ishlash ko‘nikmasi shakllanib
bo‘lgan. Ammo kompyuter bilan haqiqiy “muloqotga” kirishish uchun uning
“til”mn1 bilish kerak. Biror masalani kompyuterda yechish uchun, avvalo, uning
algoritmini tuzib, so‘ng bu algoritmni kompyuter tushunadigan qonun-qoidalar
asosida yozish kerak. Bu yozuv dastur deb ataladi. Dastur tuzish jarayoni
murakkab bo‘lib, bunda algoritmik fikrlash qobiliyati talab etiladi. Shu bilan birga
qaysi dasturlash tiliga asoslanishni tushunib olish zarur.

O‘zbekiston Respublikasi Prezidenti Shavkat Mirziyoev 2018-yil 2-noyabr
kuni xalq ta’limi tizimini yanada rivojlantirish  borasidagi islohotlar
samaradorligini oshirish masalalariga bag‘ishlangan yig‘ilish o‘tkazdi. Unda
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quyidagi e’tiroz bildirildi: “Umumta’lim maktablarida axborot texnologiyalarining
joriy etilishini ham qoniqarli deb bo‘lmaydi. Misol uchun, ba’zi maktablarda
informatika fani hali hamon eski dasturlash tili asosida o‘tilmoqda, bir qator
kompyuter jihozlari yarogsiz holga kelib qolgan”. Bir qarashda sezilarsiz bo‘lgan
ushbu kamchilik, yillar davomida to‘planib juda katta muammolarga olib keldi.
Ma’lumki, har bir hodisaning sodir bo‘lish sababi juda ko‘p omillarga bog‘liq
bo‘ladi. Bu omillar to‘planib sodir bo‘layotgan hodisaning ro‘y berishini keltirib
chigaradi.

Hozirgi kunda ta’lim mazmunini sifat jihatdan yaxshilashda har bir pedagog
xodimga alohida ma’suliyat yuklanadi. Fan, texnika rivojlanib, fundamental
fanlarga bo‘lgan talab ortib borayotganligi uchun har bir dasturlash tilini yangi
talginda tushuntirishi va ularga yangi texnologiyalarni tatbiq qilishi kerak. Ushbu
vazifani amalga oshirish magsadida hozirgi mavjud vaziyatga chek qo‘yish lozim.
Shu magsadda uch narsani e’tiborga olish zarurligini eslatib o‘tamiz:

1. Umumiy o‘rta ta’lim maktab informatika kursida asosan dasturlash tilini va
faqatgina unga bog‘liq bo‘lgan mavzularni kiritish zarur.

2. Ushbu fan doirasida dasturlash tilini tanlashda quyidagi sohalarni inobatga
olish zarur: amaliy masalalar; tizimli dasturlar va web dunyosi.

3. Akademik litsey va yuqori sinflarda dasturlash tilining barcha imkoniyatlarini
qamrab olish kerak.

Yuqoridagilarni  hisobga olgan holda dasturlash tilini tanlash — bu
murakkab masala ekanligi aniq bo‘lmogda. Shu bois ozgina tarixga nazar
tashlasak. O‘rta maktabda dasturlash tillari yillar davomida o‘zgarib keldi. Buning
asosly sabablari: dasturlash paradigmasining o‘zgarishi, ishlab chiqarish
talablarining kuchayishi, qo‘llash doirasining kengayishi, kompyuter texnikasining
rivojlanishi, axborot texnologiyalarining xilma-xil yo‘nalishlarini paydo bo‘lishi
va boshqgalar. Bunda ko‘z oldimizga quyidagi dasturlash tillari keladi: Fortran,
Basic, Pascal. Ushbu tillarning uzluksiz rivojlanishi davom etishini inobatga olish
va Informatika fanida ularni nazarda tutish deyarli amalga oshirilmay qoldi. Eng
achinarlisi — bu ushbu fan doirasida ishlab chiqgilgan o‘quv dasturlarining mantiqiy
asoslari ishlab chiqilmaganligida. Bu esa o‘quvchilarni savodsiz bo‘lishiga olib
keldi. Tushunarli bo‘lishi uchun, agar biz matematika fanini faqat kalkulyatorda
hisob-kitob qilishni o‘rgatsak edi, unda ganday achinarli vaziyatga tushgan bo‘lar
edik.

Shu o‘rinda, informatika darsliklaridagi kamchiliklar katta muammolarga
olib kelmogda, masalan, O‘zbekiston Respublikasi Prezidenti ‘“Axborot
texnologiyalart va kommunikatsiyalarining joriy etilishini nazorat qilish, ularni
himoya qilish tizimini takomillashtirish chora-tadbirlari to‘g‘risida”gi qarorida
keltirilgan. Unda Shavkat Mirziyoev axborot texnologiyalari sohasidagi qator
muammolarni ma’lum qildi, shulardan biri — bu “...kiberxavfsizlik sohasidagi
nazorat tizimi ... mukammal emasligi...” ta’kidlab o‘tilgan.  Ushbu
kamchiliklarni bartaraf qilish uchun dasturlash texnologiyalari sohasida kadrlar
tayyorlash sifatini oshirishdagi ahamiyatiga alohida e’tibor berish zarur. Shu bois
bo‘lsa kerak ta’lim sifatini baholash mexanizmi ham ishlab chiqildi [1]. Ammo
yuqoridagi muammoning yechimi bunda emas. Birinchi navbatda informatika
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sohasidagi darsliklarni tubdan mazmunan o‘zgartirish talab etiladi.  Chunki
maktab darsliklari ta’lim sifatini oshirishda birinchi manba hisoblanadi. Bugungi
kunda ushbu muhim manbalar yaratilishi va ularning sifati haqida turli fikr-
mulohazalar bildirilmoqda. Albatta, bu tabiiy holat va o‘z navbatida foydali
hamdir. Shu sababli bu kabi qarashlar soha mutaxassislarining o‘z ishiga bo‘lgan
mas’uliyatini oshirish, xato va kamchiliklar ustida ishlashiga i1jobiy ta’sir etadi.

Maktabda informatika fanidan o‘qitiladigan darsliklar bugungi kun nuqtayi
nazaridan ancha eskirgani va ularni zamonaviy ilm-fan ma’lumotlari bilan boyitish
zarur deb ta’kidlash — bu hech narsa aytilmadi deganidir. Chunki undagi
kamchiliklarni sanab o‘tsak, yana bitta kitob bo‘ladi. Masalan, 7-sinf darsligini
olib qarasangiz, unda keltirilgan IASNET tarmog‘ini hozirgi kunda kim biladi?
Ammo undagi sanoq tizimlariga chuqurroq tox‘talish, ushbu fanni matematika
bilan uzviy bog‘lash va shu bilan o‘quvchilarda qiziqgishni oshirish mumkin
bo‘ladi.

Albatta, bunday muammolar boshqa fan darsliklarida ham mavjud. Demak,
fanda o‘rganilayotgan tadqiqot obyektlarni boshqa fanlar bilan bog‘lash zarur, bu
esa mualliflardan chuqur bilimni va mahoratni talab qiladi.

Umuman olganda, har qanday maktab darsliklari bugungi va ertangi kun
talabiga javob berishini aniqlashda ularni har tomonlama ekspertizadan o‘tkazish
kerak bo‘ladi. Buning uchun taniqli pedagog-olimlar, amaliyotchi o‘qituvchilar
tomonidan ochiq va sirli ravishda o‘rganishdan so‘ng darsliklarni chop etishga
ruxsat etish zarur.

Hozirgi nashr etilgan darsliklarga nazar tashlaydigan bo‘lsak, ular bevosita
DTS va kompetensiyaviy yondashuvga asoslangan bo‘lib, yangi o‘quv dasturlariga
mos va dizayn jihatdan sifatli nashrga tayyorlangan. Demak, birinchi muammo bu
DTS ni qayta ishlab chiqish zarur. Bunda kompetensiyaga emas, balkim bilimlarni
shakllantirishga e’tibor qaratilishi lozim. Masalan, 6-sinf o‘quvchilari uchun
informatika yo‘nalishidagi darslikda matn bilan ishlash asoslari berilgan, albatta,
bu kompetensiya va u o‘quvchilarni aqliy rivojlantirmaydi. Umuman fikrlash
qobiliyatini rivojlantirishga qaratilmagan darslik kimga kerak? Matn  bilan
ishlashni o‘quvchilar dasturlash jarayonida ham o‘rganib olishadi va buning uchun
ularning qimmatli vaqtlarini yoqotish shart emas. Shu bois, bu jarayonda maktab
o‘qituvchilarining fikr-mulohazalarini o‘rganish va ularning yangi sharoitga
tayyorlash talab etiladi.

Yana bir e’tirof etilgan muammoga nazar tashlasak: Ofzbekiston
Respublikasi Prezidentining “Axborot texnologiyalari va kommunikatsiyalarining
joriy etilishini nazorat qilish, ularni himoya qilish tizimini takomillashtirish chora-
tadbirlart  to‘g‘risida”gi qarorida qayd etilishicha, davlat organlari va
tashkilotlarida axborot-kommunikatsiya texnologiyalarini rivojlantirish, axborot
xavfsizligini ta’minlash tizimini takomillashtirish bo‘yicha chora-tadbirlar
ko‘rilayotganiga qaramasdan “Elektron hukumat” tizimining joriy etilishi va
samarali faoliyat ko‘rsatishiga, axborot sohasidagi tahdidlarga qarshi kurashishga
to‘sqinlik giluvchi qator muammolar saglanib qolmogda. Ya’ni axborot xavfsizligi
sohasidagi ushbu muammolarning negizi aslida maktab darsliklaridan kelib
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chigadi. Chunki axborot xavfsizligini ta’minlashda birinchi navbatda
o‘quvchilarni dasturlashga chuqur o‘rgatish zarur bo‘ladi.

Dasturlash jarayoni bevosita san’atga o‘xshab ketadi. Bunda ham
dasturlovchi oddiy harflar va belgilar orqali oz tasavvurida yaratadigan olami bu
dasturdir. Dasturni ishga tushirganda Siz o‘ylagan narsalar qay darajada
bajarilishini his qila boshlaysiz, hech qachon xayolingizga kelmagan xatoliklar
paydo bo‘la boshlaydi. Siz fikrlashni boshlaysiz, algoritmni o°zgartirasiz,
yaxshilaysiz va yangi algoritmlarni kashf qilasiz. O‘quvchilar dasturlash
jarayonida ijodiy fikrlashni, murakkab vaziyatlarni yakka tartibda yoki jamoa
bo‘lib bartaraf etishni o‘rganadi, eng so‘nggi texnologiyalarni o‘zlashtirib, ularni
0‘z dasturty mahsulotlarida qo‘llashga harakat qiladi. Bularning hammasi
o‘quvchilarni aqliy rivojlanishiga sabab bo‘ladi.

E’tibor bering, bularning barchasi innovatsion faoliyatning o‘zidir, chunki
innovatsiya, bu-yanada mukammalroq  holatga o‘tish uchun yaratiluvchi
yangiliklardan iborat bo‘lib, o‘ylab topish, ishlab chiqarish va ixtiro qilish
lozim bo‘lgan yangi vosita, yangi usul, yangi mahsulot, yangi texnologiyalar
demakdir. Bu borada Ofzbekiston Respublikasi Prezidenti = Shavkat
Mirziyoyevning — Innovatsiya — bu kelajak degani” so‘zlari katta ma’noga
ega bo‘lib, innovatsiya kelajakda jamiyat talab qilgan iqtisodiy, ijtimoty,
ekologik, ilmiy-texnik yoki boshqa turdagi samaraga erishish maqgsadida ilmiy
yangiliklarni joriy etishning yakuniy natijasi bo‘lib hisoblanadi.

Aytish joizki, davlatimiz rahbari Shavkat Mirziyoyevning [2] keltirilgan
qarori bu boradagi ishlarni zamon talabi darajasida takomillashtirishda muhim
ahamiyat kasb etadi. Ayni kunda mazkur qarorning 3-ilovasi bilan “2018-2021
yillarda O‘zbekiston Respublikasi Xalq ta’limi tizimini yanada takomillashtirish
bo‘yicha chora-tadbirlar” dasturi ishlab chiqilgan. Unga muvofiq, darslik va ilmiy-
metodik adabiyotlar yaratish, nashrga tayyorlash va tajriba sinovdan o‘tkazish
tartibi Xalq ta’limi vazirligi tomonidan ishlab chiqgilmoqda. Kelgusida maktab
darsliklarini ushbu tartib asosida yaratish ko‘zda tutilgan.

Shunday qilib, maktab darsliklarining sifatli bo‘lishini ta’minlash bugungi
kunning dolzarb vazifasiga aylanmoqda. Chunki bu darsliklar aziz farzandlarimiz
bilimini boyitish, ma’naviy yetuk va barkamol qilib tarbiyalashda muhim
ahamiyatga ega. Ularni sifatli, mazmunan boy va mukammal ilmiy xulosalar
asosida yaratish esa mutaxassislarning asosiy vazifasidir.

Agar biz informatika fani doirasida to‘liq dasturlash tilini joriy qilishni
tushungan bo‘lsak, endi qaysi dasturlash tilini kiritish haqida fikr yuritsak.

Informatika sohasida mavjud muammolardan biri — bu axborot
xavfsizligidir. Bu soha ko‘p qirrali bo‘lib, ushbu sohada tayyorlanadigan
mutaxassislarga qaysi dasturlash tillarini o‘rgatishni oldindan belgilab qo‘yish
zarur. Hozirgi kunda Assembler, C++, Python, PHP, Java dasturlash tillari va
ularninng har xil versiyalari ushbu sohada keng qo‘llaniladi. Ammo, amaliy
matematika sohasidagi masalalarni yechishda, masalan, Fortran dasturlash tili
hamon qo‘llanilib kelinmoqda. Buning asosiy sababi — Fortran tili kuchli amaliy
dasturiy ta’minot paketiga ega ekanligida.
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Yillar davomida to‘planib kelingan tajribadan kelib chiqqan holda va
o‘quvchilarning malakasini inobatga olgan holda Python dasturlash tilini tavsiya
qilish mumkin. Unda dasturlash texnologiyalarining barcha imkoniyatlari mujas-
samlashtirilgan. Python bu umumiy magqsadli dasturlash uchun keng tarzda
foydalaniladigan yuqori darajali dasturlash tili bo‘lib, uni o‘rganish oson va u
qulay sintaksisga ega. Undan tashqari skriptli dasturlash tillariga kiradi. Python
dinamik tiplarni hosil qilishi, obyektga yo‘naltirilgan, funksional va strukturali,
avtomatik ravishda xotirani boshqarish va albatta ko‘p oqimli dasturlash tillaridan
biri. Dunyoning rivojlangan mamlakatlari universitet va kollejlarida o‘qitishda
Python dasturlash tili qo‘llaniladi. Shuningdek erkin va ochiq kodli dasturiy
ta’minotdir. Ko‘plab platformalarda hech ganday o‘zgartirishlarsiz ishlay oladi.
Aynan shu sababdan, Python tilida ishlovchilar dunyoning yirik axborot
kompaniyalarida nihoyatda yuqori talabga ega. Albatta, e’tiroz sifatida, ertaga
boshqa dasturlash tillariga talab oshib ketsa, unda qanday ish yuritamiz. Bunga,
javob sifatida, dasturlash doirasida darsliklarda algoritmlarga ko‘proq e’tibor
berilishi zarur va uning negizida dasturlash tili o‘rganiladi. Shuning uchun, ushbu
jarayonda, avvalo, o‘quvchilarga dasturlashning asosiy tamoyillarini o‘rgatishimiz
zarur bo‘ladi. Dasturlashdan fundamental bilimlarga ega bo‘lgan mutaxassis
bevosita boshqa tillarni ham tez o‘zlashtira oladi. Amaliyotdan ma’lumkim, agar
yoshlarimiz dasturlash tilini o‘rganishda mustaqil ishlashni o‘rganmasa, bu sohani
chuqur egallay olmaydi.

Shunday qilib, informatika fanidan maktab darsliklarini tubdan yangilash,
ularni faqatgina matematika nuqtayi nazar hisob-kitob uchun emas, balkim til
imkoniyatlarini yoritishga qaratilgan misollar bilan boyitish talab etiladi. Maktab
darsliklariga qaysi dasturlash tilini kiritishni asosiy muammo qilmasdan, bevosita
maktab darsliklarini tubdan yangilash talab etiladi.
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TWITTER SENTIMENTS BASED ANALYSIS USING PYTHON

Muhammad Boota. Faculty of Computer Science, Riphah International
University Lahore, Punjab, Pakistan.

Abstract. In this era, social media has most impact on the world. Every
individual and organization are using social media in its own ways. The peoples
expresses their opinions or review in the form of sentiments. Sentiment analysis is
the process of data (text) analytics, which is used to analyze the tweets (text) based
on different emotions of the people. It is an effective way to get public opinion on
any interested topic. This paper is addressing the problem for the challenge
launched by School of Al-Algiers, which consist of building a system that can
classify tweets as Sad or Happy. Then it was tried to transform the tweets into
something usable by different machine learning (ML) models, which are more
efficient rather than other algorithms. Finally, we tested the trained model to see its
efficiency on the new data.

Keywords: sentiments, analysis, analytics, tweets, classify, tweets, machine
learning

INTRODUCTION

Now a days, Social media has become the most important tool to promote
and boost up businesses, organizations, and educational institutions in their routine
works. Social media analytics is the process of collecting the data from social
media websites, and then performing different types of analytics or analysis on the
collected data. These analytics are performed based on social media analytics tools.
There are different social media analysis tools 1.e. Facebook insights, Twitter
analytics, YouTube Analytics and etc. These tools are applied based on the
different algorithms on the datasets. Social media analytics is the significant for an
organization to know about its products, feedback based on customers’ sentiments
1.e. either positive, negative, or neutral. Sentiment analysis is the process, which is
used to examine the written text and then identify either it is positive or negative or
neutral. It is based on the sentiments of the customers or users of a system or
product. This sentiments-based analysis combinedly used natural language
processing (NLP) and machine learning techniques (MLT). These are used to
measure the public opinions, conduct surveys, and understand customer feedbacks.
In this paper, we are addressing the problem of performing the sentiment analysis
on data from a social media analytics tool named twitter. Twitter is one type of
social media that is often used and its users use Twitter to convey their tweets to
the general public. The number of Twitter users has reached 330 million people
worldwide [5]. Moreover, we have performed sentiment analysis of Twitter using
machine learning, which can help organization to know about how people are
talking by using their products or services. According to the rough idea, there is
more than 321 million active users, sending a daily average of 500 million Tweets.
Analyzing sentiments for tweets is very important to examine the people’s opinion
1.e. positive, negative or neutral. In this paper, the closer look is put on these tweets
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to perform sentiment analysis using Python for an organization. Such an example
is given, if we take this sentence-based tweet: “I don’t find the app useful: it’s
really slow and constantly crashing”. A sentiment analysis ML model would
automatically tag this tweet as “Negative” user feedback.

This research work is organized as follows: section 2 presents the related work on
this field. Section 3 demonstrates the methodology. Section 4 shows the results,
discussions and the findings. Finally, section 5 concludes the paper.

Litrature work

In this paper [1], the author has expressed the automatic sentiment analysis
to get public opinion on tweets sent from energy consumers to their energy
providers. The result of this sentiment analysis is expressed on Twitter by UK
energy consumers. Then they optimized these results by combining two functions
(lexica) to improve its accuracy. The first lexicon is used to extract the sentiment-
bearing terms and negative sentiments. This paper [2] presents comparison of
different deep learning methods (CNN and LSTM), which are used for sentiment
analysis on Twitter data. This study also contributes to the field of sentiment
analysis by analyzing the performances, advantages and limitations of the above
methods. Moreover, this paper presented configurations based on an approved
dataset about sentiment analysis which is created from Twitter data under a single
testing framework.

This paper [3] has addressed the people’s sentiments about a trend, product
or brand. It is based on Twitter API, which is used to access the tweets directly
from twitter. These accessed bag of words (tweets) were in form of txt files was
taken to compare the tweets, and then classify them into positive, negative and
neutral tweets. The results of this analysis about the people’s opinions (in the form
of tweets) by using visualization techniques i.e. histogram and Pie chart. The
author of this paper [4] presents an online system for real-time twitter sentiment
analysis and classification. The proposed system required that a user enter the
query and get a graphical representation of the tweets polarity based on tweets
categories (positive, negative, and neutral). They have used these classification
algorithms: Simple Voter and Naive Bayes algorithms to classify tweets.

This paper [5] has presented the process of sentiment analysis based on two
techniques lexicons and multiplication polarity. The better accuracy results are
presented by using above discussed techniques, but its accuracy is lower than using
machine learning algorithm. The paper [6] has presented a model-based analysis,
which can be used to perform sentiment analysis on real-world data collected from
Twitter. This Data is based on two organizations (McDonalds and KFC) to show,
which restaurant has more popularity. The above said model is using the
supervised and unsupervised machine learning algorithms together i.e. (Naive
Bayes, SVM, Random Forest etc.). Moreover, the extracted tweets are then
classified based on their sentiment into positive, negative or neutral.

In this paper [7], the authors have presented the sentiment analysis based on
open source approach, in which they have collected tweets from Twitter API (data
from E-health care peoples). These tweets are then pre-processed, analyzed and
visualized using R. The classification of tweets into ten categories (disgust, fear,
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anger, anticipation, sadness, trust, surprise, positive and negative). The paper [8],
has presented the extraction of sentiment from a microblogging website named
Twitter (data from movie data set). The results for the Twitter collected data are
then presented as (positive, negative and neutral sentiments).

In this paper [9], the author has expressed an approach, which is based data
mining classifiers and used for analyzing the sentiments of the users. This paper
has used these classifiers (K-nearest neighbor (IBK), Random Forest, Bays Net,
and Naive Bayes) to classify tweets and predicting their accuracy. The author has
proved that k nearest neighbour (IBK) classifier gives very high predictive
accuracy. This survey paper [10] has presented and compared different sentiment
analysis types/techniques and their methodology. These are used to perform
sentiment’s extraction from tweets. This paper has also showed the improved
accuracy based on semantic analysis and by using machine learning techniques i.e.
SVM, Naive Bayes and maximum entropy.

In this paper [11], the author expressed comparative analysis of Support
Vector Machine (SVM) algorithm i.e. SMO, SMOTE and NBM. The author has
performed this analysis by using Weka Tool with machine learning algorithms for
data mining. This tool is also used to preprocess and classify the datasets. In this
paper [12], the author has presented predictive model based on data mining tools
for predicting box office performance of movies based on data from social media
and web sources movie databases. They performed this sentiment analysis
(predictions) based on three categories, (Hit, Neutral and Flop), using Weka’s K-
Means and J48 algorithms.

This paper [13] has presented the sentiment analysis to be performed on
women’s e-commerce reviews from Amazon using Weka tool. These algorithms
classify text into two broad categories good or bad, its further categories are:
angry, sad, unhappy, joyous, satisfactory, and etc. In this paper [14], the author has
presented an approach based on visual analysis of Twitter timeseries data to
explore it. This approach is used to combine the sentiment and stream analysis
with geo and time-based interactive visualizations for the exploration of Twitter
data streams.

The paper [15] has proposed the Possibilistic Fuzzy C-Means with SVM to
improve accuracy on movie tweets and worked on up to 3-grams. The author also
has applied these two major techniques, which are classification and clustering to
perform sentiment analysis of twitter data. To provide better results and accuracy,
then this paper uses new set of features extraction, using machine learning
technique and hybrid dictionary (afinn, lexicon).

Methodology

In this section, tweets-based dataset 1s shown, on which we have performed
Twitter based sentiment analysis using python programming language. A machine
learning-based system was built, which is classified tweets as ‘Sad’ or ‘Happy’.
Natural Language Processing Tool Kit (NLTK) is used to pre-process the tweets,
which are wasting the memory and extract the useful sentiments. After it, the data
through machine learning algorithms was prepared and them formulated the results
in the form of accuracy.
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In the following model (figure 3), firstly the tweets were extracted tweets from the
data set named train and test from Kaggle website. Secondly, a method is applied
to find all the text (visualize), which contained @expressions in the tweets by
users. Thirdly, analyzed the emoticons (uses symbols i.e. 'xd', ;)" ":(") included in
this dataset, then tried to classify them as ‘happy’ and ‘sad’. After analyzing the
tweets in the dataset, it was noticed that there is lot of data, which is garbage
(useless in the memory). Fourthly, we removed the garbage data (process of data
pre-processing) by using NLTK some techniques i.e. tokenize all the extracted
tweets, stop words, stemming, lemmatization (Porter Stemmer algorithm) and etc.

In the Fifth phase, the data was prepared by bag of words algorithm and
pipeline for transforming data into more practical form. Bag of words uses Term
Frequency - Inverse Document Frequency (TF-IDF), which counts the how many
times a term is presented. Building pipelines is process, where Transformer-Mixin
and Base-Estimator algorithms are used. In the sixth phase, a classifier naive Bayes
classifier is selected to perform above discussed task of tweets-based classification.
This classifier is used with these algorithms: Logistic Regression, Bernoulli NB,
and Multinomial NB to perform classification.

In the seventh phase, after training the model the test of this model was done
through inputting the different tweets and calculating their probability of happy
and sad. It assigned the calculated probability to each tweet, how much a tweet is
happy and sad in the form of percentage.

Visualize Classify emoticons
tweets (Happy & Sad)
p
ML model Prepare & Stemming &
_ H < g
§ (Naive Bays) transform data Lemmatizatio

Formulate Testing the 1
Sentiment Results trained model

Figure 3. Model for twitter-based sentiment analysis by using naive bays.
RESULTS AND DISCUSSIONS
In this section, the results are shown of the model which is formulated
through different phases (described in the previous section). The data set contained
columns are: Id, Label, and Tweet text. Its total size is 99989 rows X 3 columns,
which shown below in the table 1.

Tweet
extraction

Table 1. Extracted tweets from dataset.
Id Label | Tweet
1 0 (@user when a father is dysfunctional and s s...
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(@user (@user thanks for #lyft credit 1 can't us...
bindery your majesty

#model 1 love u take with u all the time in ...
Facts guide: society now #motivation

DN B [W (N
OIOC|O|O

31962 | 0 thank you @user for you follow

In the third phase (Table 2), where the list of extracted emoticons (tweets)
are classified into happy and sad emoticons. This classification is based on the
matching symbols that were used during writing of tweets by users. This is initial
classification without using any algorithm.

Table 2. A list of extracted emoticons from tweets and then classify as happy and
sad.

List of emoticons Happy emoticons Sad emoticons
(2297, = "), (954, 'x ), |'xd, )", 59, )L L RG] (T
(500, 'xc"), (448, 'xp"), | d, :p', :d, “:d
(360, ")), (137, (),
(132, 'xx"), (119, 'xo0'),
(82, ":-", (70, d"), (45,
"-)"), (38, 'xd"), (36, ":3"),

Here in the (Figure 3), the results of twitter sentiment analysis-based on
these tasks are: data pre-processing (using NLTK), data preparation, building
pipelines (transform), selecting the naive Bayes classifiers (Logistic regression,
BeroulliNB, MultinomialNB). The accuracy scores of these classifiers are shown
below in table III, the /ogistic regression has accuracy score on the learning data =
0.9443972645599606). The bernoulliNB classifier has scored on the learning data
(accuracy) =0.9308988512939704. The multinomialNB classifier has scored on the
learning data (accuracy) = 0.9388101729763554. According to this data set, the
logistic regression classifiers has highest accuracy score, which is 0.94 or 94%.

Accuracy of algoritms (Sentiments Analysis)

0,8
0,6

0,4

o,; ﬂ

Mean Variance Accuracy

B logistic regression M bernoulliNB M multinomialNB
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Figure 4. The results of twitter-based sentiment analysis using these naive bayes
based algorithms.

In the following (Table 1V), the results of selected test data set performed on
our above described trained model are shown. Here we input a tweet (text), then
new test model classified the tweets based on the trained model. This test model
also calculated and assigned the sad and happy probabilities to the input tweets. On
the basis of these probabilities, it was seen that which tweet has the percentage of
sadness and happiness.

Table 3. The result of testing model, which gives probability (happy and sad) on
input tweets.

Tweet (Text) Sad (Prob.) Happy (Prob.) Sentiments

is so sad for my APL|0.9997 0.0002 Sad

friend..........

omg its already 7:30 :O 0.9923 0.007634 Sad

it was amazing 0.150 0.849 Happy

Feeling like shit right now. 0.7096 0.29 Sad

thanks to all the haters up in | 0.1697 0.8302 Happy

my face all day!

I must think about positive. | 0.4115 0.5884 moderate
Conclusion

Now a days, Twitter consist lot of data in the form of tweets, which is
expressed by the people. This data needs to be analyzed based on the people’s
sentiments that can be happy or sad. In this paper, the solution is proposed in the
form of Twitter based sentiment analysis by using dataset. This analysis was
implemented in the python language by using these tasks i.e. NLTK, pre-
processing, preparation data, and naive Bayes based classifiers. A model was
presented, which is used to classify tweets as it has happy or sad sentiments. This
model has used these three classifiers: Logistic regression, BeroulliNB,
MultinomialNB. The logistic regression classifier has highest probability (94%).
On the basis of this trained model, a test model was developed that was used to
perform the classification of new tweets into happy or sad (sentiments)
probabilities.
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YAQIN QO‘SHNILAR USULIDA KLASSIFIKATSIYALASH
MASALASI.

Usmanov A.Y, ADU, O’zbekiston.

Annotatsiya. Tezisda suniy intelektda turli toifadagi sinflarni to’gri
ajratishning k yaqin qo Shnilar usuli haqgida malumot berilgan.

Kalit so’zlar: klassifikatsiya, obyekt, sinf.

Annomauusa. Te3uc npedocmasisem ungopmayuro o memooe k Oauzkux
cocedell N0 UCKYCCMBEHHOM) UHMENLIeKmy 0/ NPASUTbHO20 DA3TUYEHUS PASHBIX
K1ACCO8.

Kniroueswvie cnosa. xnaccughurxayus, oobvexm, Kiacc.

Annotation. The thesis provides information on the k-nearest method of
correctly distinguishing different classes of classes in artificial intelligence.

Keywords. classification, object, class.

k yaqin qo‘shnilar usuli (angl. k-nearest neighbor algorithm) — obyektlarni
avtomatik tarzda klassifikatsiyalash usulidir. Yaqin qo‘shnilar usulining asosiy
tamoyili (prinsipi) shundayki, berilgan elemeintning qo‘shnilari orasida eng keng
tarqalgan sinfga obyekt beriladi.

Qo‘shnilar sinflari oldindan ma’lum bo‘lgan obyektlarning to‘plamidan
olinadi, va , shu usul uchun muhim bo‘lgan k ning qiymatidan kelib chiqib ular
orasida qaysi sinf ko‘p sonli ekanligi hisoblab chiqiladi.

Klassifikatsiyalash. &k yagqin qo ‘shnilar usulining ishlash prinsipini ko‘z
oldimizga keltirish uchun biror miqdordagi oldindan ma’lum misollar (so‘rov
nugqtalri ) orasidan yangi obyektlarni klassifikatsiyalash masalasini o‘rganamiz. Bu
masala quyida tasvirlangan; misollar (oldindan ma’lum ekzemplyarlar) "+" yoki
"-" ishora bilan, so‘rov nugqtalari esa qizil doiracha bilan belgilangan. Bizning
maqgsadimiz ularning eng yaqin qo‘shnilarining maxsus tanlangan sonidan
foydalanib so‘rov nugqtasi aks-sadosining klassifikatsiyasini baholashdan iborat.
Boshqgacha aytganda, biz so‘rov nuqtalarini "+" yoki "-" belgilaridan qaysi biri
yordamida klassifikatsiya qilish kerakligini bilmoqchimiz.

1 -nearest neighbor outeome is a plus
2-nearest neighbors outcome is unknown
- J-nearest neighbors outcome is a minus

—

+ /f’: +

+ @ -
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Boshida bitta eng yaqin qo‘shni bo‘lgan holda & ta eng yaqin qgo ‘shnilar usuli
tahlili  protsedurasi ishining natijasini ko‘rib chigamiz. Bu holda so‘rov
nuqtasining aks-sadosi plyus ishorasi bo‘lishi oldindan ma’lum ekanligi tushunarli
(chunki eng yaqin qo‘shni nuqta plyus ishorasiga ega). Endi foydalanilayotgan eng
yaqin qo‘shnilar sonini ikkitaga yetkazamiz. Bu gal k ta eng yaqin qo ‘shnilar usuli
so ‘rov nugqtasi aks-sadosini Klassifitsikatsiya qila olmaydi, bunga sabab ikkinchi
eng yaqin qo‘shni minus ishorasiga ega va ikkala ishoralar teng kuchli (ya’ni bir
hil miqdordagi ovozlar bilan g‘olib bo‘ladi).Keyingi qadamda foydalanilayotgan
eng yaqin qo‘shnilar sonini 5 taga yetkazamiz.Shunday qilib, so‘rov nugqtasi
atrofining butun bir atirofi topiladi.(grafikada uning chegarasi qizil aylana bilan
ko‘rsatilgan).Sohada 2 ta nuqta “+”va 3 ta nuqta ““-” ishora bilan bo‘lganligi uchun
k ta eng yaqin qo‘shnilar usulining algoritimi so‘rov nuqtasining aks-sadosi “-
ishorasini beradi.”

ADABIYOTLAR
1. Uenames H.A. Obobuiennue oyeHKu u JOKATbHble MempUKU 00beKmos 8
UHmMenIeKmyanHom ananuse oannux // Buuucnenue Texnonocuu 2014.
2.  Hemames H.A. Buuucnenue  0000wéHHux  nokazamenveu U
UHMELIeKMY AIHUlL aHanu3 oannux // Aemomamuxa u menemamuxa. 2011.
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AXBOROT KOMMUNIKATSION TIZIMLARI YORDAMIDA BILIMLAR
NAZORATINI TADBIQ QILISH

O’rinov N.T., Andijon davlat universiteti,
Jabborova M.I., Andijon davlat universiteti talabasi, O’zbekiston

Annotatsiya: Xozirgi kunga kelib axborot texnologiyalari jadal rivojlanib
bormogda shu munosabat bilan o’quvchilarni bilimini nazorat qilish
mexanizmlarini ko 'rib chiqish va yaratish talab qgilinyapti.

Kalit so’zlar: Multimediya, dastur, Ispring, Easy Quizzy, test, PHP, YII,
Codeigniter, Laravel freymvorklari

Aunomayusa: B nawe epems, ¢ Obicmpvim pazsumuem UHGOPMAYUOHHBIX
MexHon02ull, HeoOX00UMO PACCMOMPemsb U CO30AMb MEeXAHUZMbL KOHMPOJIS 3HAHUU
CMYOeHmoa.

Kniouesvie cnosa: myromumeoua, npoepammuoe obecneuenue, Ispring, Easy
Quizzy, mecm, PHP, YII, Codeigniter, ¢ppeiimeopxu Laravel

Abstract: Nowadays, with the rapid development of information technology,
it is necessary to consider and create mechanisms for controlling students’
knowledge.

Keywords: multimedia, software, Ispring, Easy Quizzy, test, PHP, YII,
Codeigniter, Laravel frameworks

Bilimlar nazoratini tadbiq qilish dasturini yaratishda dasturchi oldida asosan
2 xil usul mavjud bo’ladi.

1) Multimediyali test yaratish dasturlaridan foydalangan holda

2) Dasturchi 0’zi uchun yangi dasturiy ta’minot yaratish yordamida

Har bir usul o’z navbatida qator qulayliklarga ega. Bugungi tezisda asosan
shu usullar haqida so’z yuritiladi.

Multimediyali test yaratish dasturlari horijiy dasturlash kompaniyalari
tomonidan yaratilgan dasturlar hisoblanadi. Ularga Ispring quiz maker, Easy
Quizzy dasturlarini misol keltirish mumkin. Bu dasturlarning afzallik taraflari:

- Dastur yordamida turli murakkablikdagi, turli ko’rinishdagi testlar
yaratilishi;

- Testlarga rasm, multimediya vositalarini qo’yish juda oson tarzda amalga
oshirilishi;

- Nostandart ko’rinishdagi ko’pchilik talabalar uchun yangilik bo’lgan
javobni tartiblash, mozaika, moslikni topish, geografik xaritalarni ko’rsatish kabi
test ko’rinishlart mavjudligi;

- Baholash mezonini mustaqil tarzda yaratish;

- Javob variantlarini tartibini almashgan holda keltirish;

- Individual ko’rinishdagi testlar yaratish;

- Testni exe, html, swf kabi kengaytmalarda saqlash;

- Testlarning xalgaro standartlarga mos kelishi

- Natijalarni jamlash va tahlil qilish
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- Hisobot va gaydnomalarni bosmaga chiqarish

- Mashq va o’qitish rejimilarida ishlashi.

Lekin shu bilan bir qatorda ko’pchilik dasturlardan foydalanish uchun dastur
litsenziyasini sotish olish zarur. Litsenziya olinmagan holda dasturdan foydalanish
gonunga xilof hisoblanadi

Respublikamizda Axborot kommunikatsiya texnologiyalarini rivojlantirish
borasida qator ishlar amalga oshirilmogda. Buning yaqqol misoli qilib O’zbekiston
Respublikasi ta’lim darajasini oshirish bo’yicha 165 ta davlat ichida ikkinchi
o’rinda turganligi buning yaqqol dalilidir. Bu esa mustagqillik yillaridagi ta’lim
sifatini oshirishga bo’lgan harakatlar bejizga ketmaganligini bildiradi. O’zbekiston
Respublikasining “Ta’lim to’g’risida” gi qonuni, kadrlar tayyorlash milliy dasturi
va Prezidentimizning 2012-yil 28-maydagi “Malakali pedagog kadrlar tayorlash
hamda o’rta maxsus kasb-hunar ta’limi muassasalarini shunday kadrlar bilan
ta’minlash tizimini yanada takomillashtirishga oid chora-tadbirlar to’g’risida”gi
qarori va boshqa ta’lim sohasiga oid qonunlar ta’lim jarayoniga yangi pedagogik
texnologiyalarni tadbiq etish zaruratini yanada orttirdi.

Prezidentimiz [.A.Karimov 2012-yil 28-maydagi qarorida “ta’lim jarayonida
ilg’or pedagogik uslub va texnologiyalarni (“case stady” uslubi, loyixalar uslubi,
hamkorlikda o’qitish, amaliy o’yin, interfaol ta’lim uslubi va boshqalar), axborot
kommunikatsiya texnologiyalari, elektron ta’lim resurslari va multemediya
tagdimotlaridan foydalanish borasida chet el tajribasini chuqur va har tomonlama
o’rganib chiqish” lozimliligi haqida alohida ta’kidlab o’tgan.

Test dasturlarini yaratishning yana bir usuli bu dasturchi o’zi mustaqil tarzda
ishlovchi test dasturini yaratishidir. Test dasturini yaratish uchun c++, java
dasturlash tillaridan foydalangan holda yoki web interfeys uchun mo’ljallangan
holda yaratish variantlari mavjud. Men bulardan web interfeys uchun
mo’ljallangan holda yaratishni tanlab oldim. Buning bir necha sabablari mavjud:

- Web interfeysda ishlovchi test dasturidan foydalanish uchun hech ganday
ortiqcha dasturiy ta’minotlar kerak emas. Fagatgina web brauzer hamda tarmoqqa
chiqish imkoniyati yaratilsa kifoya

- Bu dasturlar krossplatformali hisoblanadi, ya’ni dasturlar ham Windows,
Linux, Unix deyarli barrcha operatsion tizimlarda ishlashi mumkin. Bu imkoniyat
yuqorida sanalgan ba’zi multimediyali test yaratish dasturlarida ham mavjud emas

- Boshgqarish imkoniyati to’laligicha administrator qo’lida ekanligi;

- Testlarni doimiy tarzda dasturty kodlarsiz yangilab, kiritib turish
imkoniyati mavjudligi;

Bunday dasturiy ta’minot yaratish uchun men PHP freymvorklar orasidan
YII, Codeigniter, Laravel freymvorklarini imkoniyatlari bilan tanishib chiqdim
hamda ular orasidan Laravel freymvorkini tanladim. Laravel yordamida test
dasturini yaratish usullari haqida kelgusi maqolalarimda to’la to’xtalib
o’tmoqchiman.
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ZAMONAVIY INFORMATIKA - ZAMONAVIY JAMIYATNI
BOSHQARISH KALITI

Xushvaktov A.A., Nabiyev F.A. SamVMI akademik litseyi informatika fani
o’qituvchisi. O’zbekiston.

Annotatsiya: Magolada zamonaviy jamiyatni boshqarishda zamonaviy
kompyuter texnologiyalari, axborot manbalari, texnik tizimlarning o’rni hamda
ularni tadbiq etishning ayrim huquqiy jihatlari keltirigan.

Kalit so’zlar: Zamonaviy, jamiyat, kompyuter, axborot.

Aunomauyua: B cmamve paccmampueaemcsi npobiema uUcnonb308aHus
UHDOPMAYUOHHBIX — UCMOYHUKOB,  MEXHUYECKUX  YCMPOUCME  COBPEMEHHbIM
obwecmeom, a makace NPpUMeHeHUe COBPEMEHHbIX KOMNbIOMEPHLIX MeXHON02Ull
8 HEKOMOPbIX NPABOBLIX ACNEKMAX.

Knrwouegvie cnosa: cospemennocms, 00uecmeo, Komnviomep, UHGoOpmMayusi.

Annotation: The article describes the role of modern compyuter
technology, information sources, technical systems in managing modern society
and some legal aspects of their application.

Keywords: Modern, society, computer, information.

Hozirgi kunda zamonaviy jamiyat deganda — barcha faoliyat sohalariga
intelektual mehnat quroli  sifatida dunyoviy bilim manbalariga, axborot
fondlariga kirish, ulardan samarali foydalanish, ixtiyoriy axborotni juda qisqa
muddat ichida qayta ishlash, jarayonlarni, voqealarni va hodisalarni
modellashtirish imkonini beruvchi kompyuter va boshga axborot texnologiyalari
kiritilgan jamiyatni tushunamiz.

Zamonaviy jamiyatda inson axborotlarni qayta ishlashda zamonaviy
vositalar bilan ishlashga o’zini tayyorlashi kerak. Bu shuni ko’rsatadiki inson
axborotlarga murojaat etishda ma’lum darajadagi axborot madaniyatiga ega
bo’lishi lozim.

Axborot madaniyati - axborotlar bilan magsadga intilib ishlashni bilish va
axborotlarni olish uchun, qayta ishlash, kompyuter texnologiyalari va zamonaviy
texnik vositalarni va usullarni qo’llashni anglatadi. Bu esa barcha tarmoq
yo’nalishlarifagi boshqaruv masalalarini tezlik bilan xal etish imkonini beradi va
jamiyatning ravnaq topishida muhim o’rin egallaydi.

Axborot texnologiyalari rivojlanishining zamonaviy darajasi shundan
iboratki, respublikada jahon axborot makonining infratuzilmalari va milliy
axborot-hisoblash tarmog’i integrasiyasiga mos keluvchi milliy tizimni yaratish
iqtisodiyot, boshqarish, fan va ta’lim samaradorligining muhim omili bo’lmoqda.
Bu muammolar ancha murakkab va ayni paytda respublikamiz uchun dolzarbdir.
Hozirda olib borilayotgan iqtisodiy, tuzilmaviy va boshqa o’zgarishlarni amalga
oshirish natijalari respublikada axborotlashtirish bilan bog’liq muammolarning
gqanday va gaysi muddatlarda hal etilishiga ham bog’liqdir.
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Respublikamizda ham mustaqillikning dastlabki yillaridayoq axborot
texnologiyalarini tadbiq etish va rivojlantirish uchun ko’plab qonun va qarorlar
qabul qilindi. Bu esa 0’z navbatida hozirgi zamonaviy jamiyatni boshqarishda o’z
so’zni aytmoqda. Davlat boshqgarish organlari, oliy va o’rta maxsus o’quv yurtlari,
ishlab chiqarish korxonalari va firmalarda kompyuter texnikasi, aloga vositalari,
dasturty va axborot ta’minoti, axborot tizimlari bo’yicha malakali kadrlar
ishlamoqda.

Yangi O’zbekistonni rivojlangan davlatlar qatoridan mustahkam o’rin
egallashi uchun zamonaviy kompyuter texnologiyalarini jamiyatimizning barcha
sohalariga joriy etish zarur.

Gap informatika to’g’risida ketganida, har bir kishi qandaydir axborotlar
haqida so’z borayotganligi va bu axborotlar nimagadir yoki kimgadir tegishli
ekanligini tushunadi. Bu axborotlar qayerdan olingan, ganday saqlangan va
ularning manbai qayerda ekanligi ko’pchilikni qiziqtirishi tabily hol. Hozirgi
kunda har kuni yangi bir qurilmaning yaratilayotganligini hisobga olsak ular
yodamida uzatilayotgan va qayta ishlanayotgan axborotlarning ko’lami tasavvur
qilish qiyin emas.

Yurtimizda ham zamonaviy jamiyatni axborot texnologiyalari yordamida
boshqarish bo’yicha ko’plab ishlar amalga oshirilmoqda. Jumladan, O’zbekiston
Respublikasi Prezidentining “Axborot kommunikatsiya texnologiyalari sohasidagi
loyithalarni  boshqarish  tizimini yanada takomillashtirish chora-tadbirlari
to’g’risida” 2017 yil 29-avgustdagi PQ-3245 son qaroriga muvofiq, shuning
“Xavfiz shahar” loyihasini amalga oshirish borasida yagona texnologik
yondashuvni ishlab chiqish va amalga oshirishning bosqichlarini belgilash
maqsadida Vazirlar Mahkamasining “Buxoro, Samarqand, Xiva va Shahrisabz
shaharlarida xavfsiz turizmni ta’minlash chora-tadbirlari to’g’risida” 2017-yil 23-
noyabrdagi 939-son va “Samarqand shahrida “112” yagona ragqami orqali
shoshilinch operativ xizmatlarni chaqirish tizimini tshkil qilish to’g’risida” 2017-
yil 5-dekabrdagi 966-son qarorlariga muvofiq amalga oshirilayotgan “Xavfsiz
turizm” hamda “Samarqand shahridagi 112 yagona navbatchilik-dispetcherlik
xizmati” loyihalari hamda Yo’l harakati qoidalarining buzilishlarini maxsus
avtomatlashtirilgan texnik foto va videofiksatsiya vositalari yordamida qayd qilish
tizimi “Xavfsiz shahar” apparat-dasturiy kompleksi yaratildi.

Bunday ishlarning samarasini esa yo’llarda yo’l transport hodisalarining
keskin kamayganligi hamda yurtimizga tashrif buyurayotgan chet ellik sayyohlar
ogimidan ham bilish mumkin. Har ganday jamiyatda ham inson sog’lig’i,
xavfsizligi oliy o’rinda turadi. Zamonaviy jamiyatni boshqarishda zamonaviy
kompyuter texnologiyalarini qo’llash, inson olimini kamaytirish, vujudga
kelayotgan vaziyatlarni tez va yuqori aniqlikda bartaraf etishga xizmat qiladi.

Hozirgi kunda dunyo hamjamiyatini “Koronavirus™ atalmish balo tashvishga
solib qo’yganligi hammamizga kundek ravshan. Mana shunday og’ir vaziyatda
ham axborot oqimi ko’paysa ko’paydiki kamaygani yo’q. Turli xil ijtimoiy
tarmogqlar, OAV, qo’yingki, oddiy aholi o’rtasida ham bugunki kun mavzusi shu.

Ushbu kasallikni O’zbekistonga kirib kelishi va tarqalishini oldini olish
bo’yicha olib borilayotgan ishlarni yanada kuchaytirish maqgsadida 2020 yil 28
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yanvar kuni Vazirlar Mahkamasida Bosh vazir boshchiligida Epidemiyaga qarshi
kurash favqulotda komissiyasining yig’ilishi o’tkazildi. Unda qilinayotgan ishlar
muhokama qilinib, qo’shimcha amalga oshirilishi kerak bo’lgan profilaktik chora-
tadbirlar belgilanib ijroga qaratildi.

Koronavirus infeksiyasi tarqalishining oldini olish faqat hukumat yoki
sog’ligni saqlash tizimi xodimlarining ishi emasligini barchamiz tushunib etdik.
Lekin ming afsuslar bo’sinki, birinchi kunlardagi odamlar orasida tarqalgan mish-
mishlar, asossiz gaplar bizning axborot oqimidan qay darajada foydalana
olayotganligimizni ko’rsatrib berdi. Ayrim ijtimoy tarmogqlarda oz’lariga piar
yaratish uchun turli xil bo’hton gaplarni ham tarqgatishdi. Bu esa albatta aholi
o’rtasida vaxima keltirib chigardi.

Hozirgi kunda ijtimoy tarmoqlarda koronavirus haqida turli xil asossiz
axborotlar tarqalishining oldini olish bo’yicha ham maxsus komissiya ish olib
bormoqda. OAV, vazirliklar va jamoatchilik saytlari orqali koronavirus haqida
ishonchli ma’lumotlar berib borilmoqda. Har ganday jamiyatning asosida ishlab
chigarish muhim o’rin tutadi. Hozirgi vaziyatda korxona wva tashkilot
xodimlarining masofadan turib ish faoliyatlarini uzluksiz olib borishlari juda
muhim. Bu ishlarni albatta zamonaviy kompyuter texnologiyalari, axborot
tizimlarisiz amalga oshirishning iloji yo’q.

Inson organizmida qon qanchalik muhim o’rin tutsa zamonaviy jamiyatni
boshgarishda ham zamonaviy kompyuter texnologiyalarining o’rni beqiyos.
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POJIb THO®OPMATU3AIINU B COBPEMEHHOM MHUPE

D.Y. Xypamoea. /[ncu3akckuit nOnumexuHu4ecKuiL UHCmumym,
Y30exucman.

Annomayusa: Kax ecem yoice U36eCMHO HA Ce20OHEWHbIL OeHb OOHUM U3
OCHOBHBIX (PaKmopos GIUAHUS HAYUHO-MEXHUUEeCKO20 Npocpecca Ha 6ce cepbl
O0esIMeNIbHOCMU — Yel08eKa  SGNAemcs  WUPOKoe  UCNOIb308AHUE  HOBLIX
ungopmayuonnvix  mexnonocuu. Cpeou  eadcuetiwux  cgep, 6 KOMOPbLX
UHOPpMAYUOHHbIE MEXHONO2UU USPAom pPeuaowyio U 21asHyl0 poib, 0coboe
Mecmo 3aHuUMaem He MOAbKO chepa ynpasienusi a 6 chepe oopazosanusi mooice
UMeem 04eHb 8AdCHBIU poilb. B 0amnoii cmametl onucanvl 60npocvl 83aUMOCEA3U
uHgopmamuku U ynpaseieHus, 4 maxdxce poib, KOMOpPAs — OMEOOUMCS
ungopmamuke 6 npoyeccax oopazosanue a max 6 cgepe yciye.

Kniouesvie cnosa: HUngopwayuonnvie mexnonoeuu, uHpopmamuxa,
YNpasieHus, npeonpusimue, Cmpameus,, UHHOBAYUsL.

Annotation: As everyone already knows today, one of the main factors
influencing scientific and technological progress on all spheres of human activity
is the widespread use of new information technologies. Among the most important
areas in which information technologies play a decisive and main role, not only the
management sphere occupies a special place, but also has a very important role in
education. This article describes the relationship between computer science and
management, as well as the role that computer science plays in education and in
the service sector.

Key words: Information technology, computer science, management,
enterprise, strategy, innovation.

B HacTosmmii Bpemsi KOMITBIOTEPHBIE TEXHOJOTHU pacCcMaTpyuBaeTcsl HE Kak
YCTPOMCTBO,  MO3BOJISIIOIIEE  OPraHU30BaTh  KOHKPETHYH)  IPAKTUYECKYIO
JEATENbHOCTh Ha 00Jiee BHICOKOM MPO(EeCCUOHATBLHOM YPOBHE, @ UMEHHO OJUH U3
nyTed NOBbIIEHUST d(PPEKTUBHOCTU MPOPECCUOHATBHON AESITEIPHOCTH 3a CYUET
0oJiee MONHOTO W MIUPOKOTO MPUMEHEHHUS BO3MOXXHOCTEH pPa3IMYHBIX METOIOB,
MporpaMM U CHUCTeM. TepMUHBI «HHpOpMANUsS» U «HHPOPMATHKA» — OJHH U3
CaMbIX TOMYJISPHBIX B Hamied BpeMs. MHpopManuio MOXHO BOCHPUHHUMATH IIO-
pPa3HOMY: COXPAaHHUT B MaMsITH WM 3alUcaTh Ha pa3IMuHbIX pecypcax. CeromHs
nH(opMalus 0CO3HaHAa COBPEMEHHBIM OOIIECTBOM KaK HEOOXOAMMOE YCIOBUE NS
10001  11eJIecO00pa3HON JEATEIPHOCTH TaK K€ Kak B OOIIecCTBE TaKk M B
oOpa3zoBanue. OHa CTAaHOBHUTCS BaXKHBIM CTpaTerudyeckum pecypcom [5]. MoxkHO
MOMETHTh YTO HWH(POPMAIMOHHBIC PECYPChI — 3TO 3HAHUS, ITOATOTOBIICHHEIE
JOABMU JIJIs1 UCTIOB30BaHUS B 00IIIECTBE, B 00pa30BaHMUE TaAKXKE Pa3IMUHbBIX chepe
JEATENBHOCTH U 3aUKCHPOBAHHBIC HA TEXHUIECKHUX PECYpCax WM MaTePHUATBHBIX
Hocutensax. MudopManoHHble pecypchl BCEM paHbl, peruoHa, OpraHu3aliu Bce
OoJIbIIIE BCETO PAacCMaTPUBAIOTCS KaK CTPATErHYECKUE PECYpPChl, aHAJIOTUYHbIE 10
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3HAQUMMOCTH 3amacaM ChIpbsl, AHEPIHHM, HCKOMAEMbIX W TIPOYHM pecypcam.
Pa3BuBaroiiie MUpoOBbIe UHPOPMALIMOHHBIE PECYPCHI TTO3BOJISIET:

[lepeBepHYT JHEATENBHOCTh MO OKa3aHUI0 HHGOPMAIMOHHBIX YCIyT B
IUPOKO MOMYJSPHYIO MIO0ATBHYIO YETOBEUYECKYIO IS TEIHHOCTD;

ChopmynupoBaTh  BCEMEPHBII UM  BHYTPUTOCYIAPCTBEHHBIM  PBIHOK
MH()OPMAIIMOHHBIX YCIyT [6];

[loBbicuTh 3 (PeKkTUBHOCTH,  OOOCHOBAHHOCTM U  ONEPATUBHOCTHU
MPUHUMAEMBIX pelleHud B ¢upmax, OaHkaX, OupxKax, TPOMBIIIIEHHOCTH,
TOProBJA€ M [JIp. 3a CUYET CBOEBPEMEHHOTO WCIOJIb30BaHUS HEOOXOIUMOM
uHpopManuu.

Pemenue mpoOnemMbl, CBsi3aHHbIE C pabOTOM TakuX OOBEAMHEHUU
WHHOBAIIMOHHOW  HMH(PACTPYKTYphl, KakK HHHOBAIIMOHHBIM IEHTp, OU3HEC
MHKYOaTOp, TEXHOMAPK, HAYKOTPpaJl, TEXHOIOIUCOB U T.1 [ 7].

Kak Ham yxe uzBectHO TepMeHbl "yrpapieHue" u "undopmaruka" CBsI3aHbBI
Mexay coboit [3]. O0beKThl, n3yyaemble HHHOPMATUKOM, UMEIOT MHOTO OOIIEro ¢
0o0beKTaMU, HU3y4aeMbIMU Teopueil yrpaBieHus. UTOObI MOHST CBSI3b MEXIY
TEOpUU yHOpaBieHUs ¢ UHOOPMATHKOM, HYKHO MOMETUT OCHOBHYIO KaTETOPHIO
yrhpaBieHus - 1ejb. B noHsTHe omnpeneneHuy uHGOpMaTUKU B sIBHOM dopme He
cofiepKarcs e alrOpUTMHU3ALUM, aHAlM3, MPUHATHE U BhIPAOOTKAa pEIICHUH,
KOHTPOJIb MO MPUHIUITY 0OpaTHOM CBS3U U OllEHKa "KauecTBa" HOCTHXKEHUS LEIU
[8].

Cnenyer o0OpaTuTh BHHUMAaHUE, 4YTO B HACTOAIIEE BpeMs MOIYYUIIU
OTPOMHYIO MOMYJISIPHOCTh COIMATBHBIE CETH, KOTOPHIE CTAJIH YK€ HEOThEeMJIEMOM
YacThIO JKU3HU OOJBIIOTO KOJWYECTBA JIOAEH, MOATOMY MPEANPUITHIO CIEAYET
oOpaTuTh BHUMAaHHE Ha TaKOW BHJI pEeKJaMbl, KaK peKjiamMa B COI[MAJbHBIX CETSX.
Nmeer cMmbICi MOPYYUTH OJTHOMY W3 MEHEIKEPOB MO MPOJAXKe BECTU CTPAHUILY
KoMIaHuu B conualibHbix ceTsx (Mucrarpame, BKontakre, TBurrepe, deiicOyke,
OnnoxiaccHukax) [4]. Tam MOXKHO paccka3bIBaTh HHTEPECHBIE HCTOPHH, OOIIATHCS
CO CBOMMHU MOKYyMNaTEeJISIMU WU MyOJMKOBaTh MH(OpPMAIIMIO O HOBBIX TOBapax WU
aKIMIX, TAKXKEe MOXKHO paboTaTh B chepe 00pa3zoBaHue, HAPUMED CO3/1aTh TPYIIbI
115t Kapeapel Tae Oy/ieT NpUcTaBlieHa BCe UHPOPMAIIHH.

AKTyallbHOW SIBISIETCSl 3a/ladya CO3JIaHUsl €JUHOTO HH(OPMAIIMOHHOIO
yIpaBieHUs I MOJyYeHUs U UccieoBanus nHpopMmaieit Bo Bcet cdepe [9].
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MAPLE DASTURIDA TENGLAMA VA TENGSIZLIKLARNI YECHISH.

Ulikov Sh.Sh., Kenjayev O’.A., talaba, Farg’ona davlat universiteti,
O’zbekiston.

Annotatsiya: Ushbu maqgolada matematik paket Maple dasturida oddiy
tenglamalarni, 132oppishl32icl32ic tenglamalarni shuningdek tenglamalar
sistemasini yechish ko ’rib chiqildi.

Kalit  so’zlar:  Maple, solve,  fsolve,  tengmala,  tengsizlik,
1320ppish132icl32ic tenglama, interval

Annotation: In this paper, we have solved simple equations, trigonometric
equations and systems of equations in Maple.

Keywords: Maple, solve, fsolve, equation, inequality, trigonometric
equation, interval.

Aunomayua: Oma cmamvs obcyxicoaem peuieHue NpoCmuvlX YPAaeHeHUll,
MPUSOHOMEMPUYECKUX YPABHEeHUU U cucmem ypasnenutl ¢ Maple.

Knrwueevie cnoea:Maple,solve,fsolve, ypasHeHue, HepaseHcmaa,
MPUSOHOMEMPUYECKUX YPABHEHUE, UHMEPBAIL.

Maple dasturiy paketida tenglamalarni yechish uchun universal buyruq
solve(t,x) mavjud, bu yerda t — tenglama, x — tenglamadagi noma’lum
o’zgaruvchi. Bu buyrugning bajarilishi natijasida chiqarish satrida ifoda paydo
bo’ladi, bu ana  shu tenglamaning yechimi hisoblanadi. Quyida oddiy
tenglamaning Maple dasturida yechilishini qaraymiz:

[ G2 Input X 'HTimes [4ew Rorman "H.' '~.12 TJ.' B [__T_ =

M =i

> solve(a-x + b=c,x)
B—¢

a

Agar tenglama bir nechta yechimga ega bo’lsa va undan 132oppis
hisoblashlarda foydalanish kerak bo’lsa, u holda solve buyrug’iga biror-bir
nom name beriladi. Tenglamaning qaysi yechimiga murojoat qilish kerak
bo’lsa, uning nomi va kvadrat qavs ichida esa yechim nomeri yoziladi:
namel[k].

Maple dasturida tenglamalar sistemasini ham xuddi shunday usulda
solve({tl,t2,...},{x1,x2,...}) buyrug’l yordami bilan yechiladi, faqat endi buyruq
1320ppish132ic sifatida birinchi figurali qavsda bir- biri bilan vergul bilan
ajratilgan tenglamalar, ikkinchi figurali qavsda esa noma’lum o’zgaruvchilar
ketma-ketligi yoziladi.Quyidagi tenglamalar sistemasini Maple dasturda yechamiz:
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X+y+z=12

x—=2%y+3*z=4

2¥x+y—z=14
Sistemaning Maple dasturidagi yechimi:

5D @D oprawing  Plot  Animation

[ C nput ¥ ) (TimestewRoman ¥ ) (18 ¥) R[]|U == g =iz

> = ({xty+z=12,x—2y+3z=4,2x+y—z=14})
B iAoy v =12 25— 2= 14}

F solve( fx, {x.y,z})

F

{x=6.y=4.-=2}

Agar transsentdent tenglamalar analitik yechimga ega bo’lmasa, u holda
tenglamaning sonli yechimini 133o0ppish uchun maxsus buyruq fsolve(eq,x)
dan foydalaniladi, bu yerda ham parametrlar solve buyrug’l kabi ko’rinishda
bo’ladi.

Masalan:

Text WP Drawing Plat Animation

| C 20 Input ¥ | | TimesHewRoman ¥ ) (14 v B|[|U

I
il
=
B
i
i
il

> x:= fsolve( cos(x) =x,x)
x:=0.7390851332

[>

Trigonometrik tenglamalarni yechish. Trigonometrik tenlamani yechish
uchun qo’llanilgan solve buyrug’l fagat bosh yechimlarni, ya’ni
[0,27 |intervaldagi yechimlarni beradi. Barcha yechimlarni olish uchun

oldindan
EnvAllSolutions:=true qo’shimcha buyruqlarni kiritish kerak

bo’ladi.Quyidagi misolni ko’rib chigamiz:  Sinx = Cosx
Tenglamaning Maple dasturida yechilishi:

Text aE] D aweing Plot Animration

[ [ 20 Math - ( Times Mew Roman V' 'k > B u = = thlly s EE
|:> _EnvAliSolutions = true:
> solve(cos(x) =sin(x),x):
1
s +r Zi~

=

Maple muhitida Z~ belgi butun turdagi o’zgarmasni anglatadi, shuning
uchun ushbu tenglama yechimining odatdagi ko’rinishi x:=n/4+mn bo’ladi, bu

yerda n — butun son.
Maple dasturida tengsizliklarni yechish.

133



SECTION I1l. MODERN INFORMATICS AND MANAGEMENT

Solve buyrug’l oddiy tengsizliklarni hisoblashda ham ishlatiladi. Tengsizlik
yechimi izlanayotgan o’zgaruvchining o’zgarish intervali ko’rinishida beriladi.
Bunday holda, agar tengsizlik yechimi yarim o’qdan iborat bo’lsa, u holda
chiqarish joyida RealRange(—oo , Open(a)) ko’rinishdagi konstruksiya paydo
bo’ladi, ya’ni x€ (—oo , a), a — biror son. Open so’zi interval ochiq chegarali degan
ma’noni bildiradi. Agar bu so’z bo’lmasa , u holda mos chegaralar ham yechimlar

to’plamiga kiradi. Quyidagi Vx+3 <yx—1+/x-2 tengsizlikni Maple dasturida
yechamiz:

Drawing Plot Animation

'\l L 2o Input v/} | Times Mew Roman ¥ | | 14 ¥ | B u = = I % = EE

> s =solve(sqrt(x +3) <sqt(x—1) +sqrt(x—2).x)
5= RMERG}JU@[OP@H

—_——
L.ulL..l
E
ey
h~-\.._,-""
2

[>

Kvadrat ildiz Maple dasturida sqrt buyrug’l bilan kiritiladi.
Shuningdek solve buyrug’l yordamida tengsizliklar sistemasini ham yechish
mumkin. Bizga
2¥x+y>=4
x—2*y<=1
8*x—y>=16
tengsizliklar sistemasi berilgan bo’lsin bu sistemani Maple dasturida yechamiz.
Buning uchun yana solve buyrug’idan foydalanamiz.Sistemaning Maple
dasturidagi yechimi:
Text Math JETETT Plot Animation

(. C 20 Input V/:‘ '; Times [ew Roman ¥ | [ 14 ¥ ] B . U . E

T =i
Gl T IS o

> solve( {2 xty>4,x—2-y<1,8x—y =16}, {x)})

i{ﬁ’ [i{1 e 7+%1<1l l1:2_1-'+1.i<y

1
-=" —
et gl SR 13

>

Maple dasturida tengsizliklar sistemasini yechishda solve buyrug’ida
birinchi { } gavs ichiga tengsizliklar sistemasi kiritiladi va ikkinchi { } gavs ichiga
tengsizliklar sistemasi qaysi argumentlar bo’yicha yechilishi kerak ekanligi
kiritiladi.Ko’rib turganimizdek solve buyrug’l Maple dasturidagi tenglama va
tengsizliklarni yechishdagi asosiy buyrug’ hisoblanadi.

ADABIYOTLAR:
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COVID-19 DETECTION WITH DEEP LEARNING ALGORITHM

Muhammad Rizwan, Department of Computer Science, Riphah International
University, Lahore, Pakistan.

Abstract. This particular study aims to evaluate the detection performance
of deep learning algorithms. There are many algorithms are available but CNN
algorithm is specifically selected for detection of pandemic disease which is known
as COVID-19 or Novel Corona Virus. According to the latest figures for this
disease, millions of people are infected with this pandemic disease and thousands
of people have been losing their lives. Initially, the small dataset has been taken
with the two major classes, class one contains the X-ray images of affected people
with COVID-19, and class two represent the people who are not infected with this
particular disease. In the implementation with this dataset, three models of CNN
algorithm are used and they provide the distinctive results respectively. ResNet
model prevails on the other two models with an accuracy of 98%, as usual, it is
prominent for image classification. Moreover, this study indicates that if we
increase the size of the dataset than the results may differ from the current results.

Keywords: COVID-19, Novel Corona Virus, Convolutional Neural Network
(CNN), MobileNet, ResNet and DenseNet

1. INTRODUCTION

The earlier corona virus was found in the Wuhan city Hubei province and
later on, it was spread out in other cities of China and all over the world. In
December 2019 the infection was simply in China and within the 1 to 2 months it
came to nearly in each nation of the world. In January 2020 the wellbeing crisis
was announced by the World Health Organization (WHO) and they suggested that
actualize the lockdowns and take the preemptive measures in the influenced zones.
The WHO named the disease as COVID-19 which is brought about by the novel
corona virus as corona virus disease 2019. It was basic to anticipated in light of the
fact that it's previous side effects were difficult to examine and that is the reason
the testing units were inadequate and other innovative sorts of hardware were
likewise not financially savvy. But it is possible with the help of Machine Learning
and Deep Learning, it is conceivable to recognize the contaminated patients
through chest x-beam or chest ct-filter pictures as information contribution to
anticipate the outcomes as order. In this specific usage, a little dataset was taken
from the online open source which is valid and reliable. The dataset contains two
classes as COVID-19 and healthy. The class COVID-19 contains the X-ray images
of affirmed influenced or tainted patients, while then again, the healthy class
contains the chest X-beam pictures of non-contaminated mean ordinary x-beam
pictures. The Deep Learning algorithm CNN is generally utilized for grouping the
clinical and non-clinical pictures. The usage of CNN gave adequate and expected
outcomes anyway the three the prominent models of CNN were utilized Mobilenet,
ResNet, and DenseNet individually. The results of these three models are adequate

136



SECTION I1l. MODERN INFORMATICS AND MANAGEMENT

and ResNet provides the best accuracy about 98% which is acceptable. However
deep analysis of this system showed that the better and affective results can be
achieve through the chest ct-scan images dataset.

2. LITERATURE REVIEW

COVID-19 detection is a hot topic for researchers and this is also a required
thing to do because there is no sophisticated method to accomplish this task
effectively. There is a lot of work on this topic and most of them used the chest x-
rays images or chest ct-scan images as input data with the deep learning
Convolutional Neural Network(CNN) algorithm. loannis et al proposed a COVID-
19 detection system in which he take chest X-ray images as input and used VGG-
19 method for detection and got the 93.48% accuracy. Similar to this Work Wang
and Wong also take the chest X-ray images dataset and used the COVID-19
meethod for detection and got the accuracy 92.4%. Narin et al perform the same
task but he take chest ct images as dataset and implemented the two models Deep
CNN and ResNet-50 and he achieved the 98% accuracy. In our proposed system
we have implemented the same thing with X-ray images dataset and used three
models MobileNet, ResNet and DenseNet and we have achieved best accuracy
from the DenseNet which is 98%.

3. METHODOLOGY

The implementation of this work is divided into four major parts are as
follows:

e Acquisition of Data

e Data Preprocessing
Building and Training the Models
e Evaluation
There is a framework which follows the these steps sequentially.
3.1 FRAMEWORK

Step
STEP 1 Acquire X-ray Images as Data Contains COVID-19
: ) Dataset With "I'wo Classes Class and Healthy Class
n
this
R e phas
STEP 2 I reprocessing o ray Resize Images as 256 x 256
mages e we
I firstl
- . L Three Architectures used
STEP 3 | Building And Training Models I—I MobileNet, ResNet, Dense I Colle
I ct
the
STEP 4 Evaluations UFf The Models ResNat Parformead 'F!nr-l'nr data
on the Accuracy Metric
from
a

reliable source which 1s valid and contains two classes COVID-19 class and
Healthy class are as follows:
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The Healthy class contains the images of normal mean non-infected patients.

Step 2:

In this preprocessing phase the images of both the classes are resized as
256x256. The another step is split the dataset into train, validation and test. Now
the data is ready for processing.

Step 3:

In this phase we have implemented the three architectures MobileNet, ResNet and
DenseNet.
1. Training and Validation of MobileNet

Model ioss - Moliile Net

200 4

10 |7 Fain A\
1 75 4 Validation | '-I
[\
156 I X
125 {,- \
G 100 / \
=0 ~ f \ Y e o
it i N ff _ = —
Ho7$ | % / \ F/’ I
cs0 f J \ /
1
% "
CFe | T
o 2 4 & =
Epoch

2. Training and Validation of ResNet
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Model accuracy - ReshNet

100 5 —— Train
— \alidation
099 - )
098 -
=
®
S 097
=
D96 - /
095 - \,
o 2 a & 8
Epoch
Maodel loss - ResNet
— Train
o254 —— Validation
G20 1
w 015
2
010 \v/‘\ff,_-' i
005
Q00
T r ¥ 1 T
o 2 4 3 a8

Epoch

3.Training and Validation of DenseNet

Model accuracy - Dense Net

130 1 —— Train —
——— Validation

99

2,98 1

0,97

096 1

Aecuracy

0.95 A
£.94 A /

093 1

¥

4] pl a4 () a8
Epoch

Model loss - DenseNet

073 1 —— Train

——— Validation
0150

"

0125

0100 1

loss

0075 +1

0050 -

°025

L

0000 -

Epoch

Step 4:
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In this phase we have determined the models performance and the results
shows that best accuracy is achieved by the ResNet however the DenseNet reduce
the loss effectively. The models evaluation also supporting the concept of deep
learning especially in the detection of COVID-19. And the performance of these
models can be improve with the more sophisticated datasets and by testing the
other deep learning algorithms and models.

4. Results and discussion

The results clearly indicate that the best accuracy got by the ResNet and best
loss result got by the DenseNet. However MobileNet got less accuracy as compare
to both the other models. There is a possibility that large dataset may provide
different results, because this dataset was small in size. Moreover the performance
of all the models are acceptable and it can be improve through big datasets or by
choosing the other models or techniques as well. This study ensures that deep
learning has a key role in COVID-19 automatic detection system. Moreover it is
also needed to develop more capable and efficient models which are able to do the
distinction between COVID-19 disease and other similar diseases for instance
common pneumonia and SARS etc.

5. Conclusion and Future work

The proposed system of detection provided the desired outcome ResNet got
98% accuracy, DenseNet got 96% accuracy and MobileNet got 69% accuracy.
These results clearly indicate that deep learning and machine learning has an key
role in detection system and the results with the following models are not also bad.
In future work we can take large dataset and can try more algorithms and models
for better results. However it is very hard to tackle this pandemic disease because it
is changeable and vary in different countries and also in different cities as well.
This pandemic will pass like others but it is our responsibility to learn from the
situation that can be used in future because similar situation can occur again. It is
our responsibility to take the preemptive measure like social distancing, self
isolation etc.
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MS WORD JJACTYPUJIA 3SAMOHABUH U XYXKKATJIAPA
TAUEPJIAIL

Paxmonoe M.ILI., Cauoosa H.K. Anouscon oasram ynueepcumemu
Y3o0exucmon.

Annomauusa: Ywoy wmaxonaoa MS Word oacmypoa 3amomnasuti uw
XyaHcocamuap mauépanaus Y4yH Kepakiu magcusniap 6aén smuieaH.

Kanum cy3nap: Word, Times New Roman, Calibri, Capnaexanap.

Annomayua: B oOaunoti cmamve  00K1AO0bIBAIOMCS — HEOOX0OUMbLEe
pexomenmoayuu 05l  NOO20MOBKU COBPDEMEHHBIX POOOYUUX OOKYMEHMO8 8
npoepamma Word.

Knrwueewie cnosa: crnoeso, Times New Roman, kaiubp, 3a207108KU.

Abstract: This article provides recommendations for the preparation
documents in the Word program.

Keywords: Word, Times New Roman, Caliber, Headings.

YOy Word nactypu TyFpucuaaru Makosia YKyB MAIIFyJIOTJIap JaBOMUAA, Y3
XyOKaTJIapuMuU3 yCTUAa MILUIAall JaBoMuja naingo Oynau. bapuamusra mabiymku
Word nactypununr Oyryuru xkynaa Word 2007, 2010, 2013, 2016 Bepcusiiapu
omMmaBuil paBuiga unuiatuiamMokaa. Word 2007 Bepcusnan ongun Word 2003
Bepcusicu (oiiganaHyBUMIap TOMOHUJAH KEHI KYJUIaHWITaH 3aM. by Bepcusna
Oylpykiap Ooill MEHIO KaTopu €0 HOMJIAaHTaH MEHioia »oiamran 3au. 2007
BepcusiiaH Oomiad Ooml MeHI VpHUTa JieHTa Kartopu maiimo Oymau. 2003
Bepcusiia unuiad ropran doigananysumwiap 2007 Ba yHIaH IOKOPH Bepcusiapra
VTumaa Kyn KUWMHYWIMKIapra Ayd Kengu. AWHUKca Kepakid OyHpyKHU
KUJMPHUILl YUYH JICHTA KaTopuaaru Oynumuiapra Oupma-Oup KUpuO YMKUILIaApUra
TYFPU KEJIIH.

XaMmara MabJIyMKH HII Xy;XOKaraapuHUHT Oapuacu nespnu “Times New
Roman” mpudruna €3mnany Ba XyX>KaTHU KEPaKJIM Koilapra TakIuM 3THILI YUYH
XaM aifHaH 11y mpudTaa Oynuiny Kepakiuru ykrupuiaau. Microsoft kommanusicu
nactypuuiapu 0y “Times New Roman” mpudTHu cranaapt cudaruia UlIaluHu
ownapmukan. YUynku oxupru Bepcusmapaa (Word 2013, 2016) nmactyp wumra
TYIIUPUITaHa TypPFYyH X0iaa Oy cTaHaapT wpudT OKIaHMaiau. AKCMHYA YHUHT
VpHura typryH xonza “Calibri” mpudT roknanagy.

Arap CHU3HMHT KOMIIBIOTEPUHTH3 XYAOKaTHU TYFPU pPacMUNIAIITHPHUIILL
tanabmapura co3naHuiid Ba Word JacTypUHUHI OXUPHMIU BEpCHsUIapUra YTHIL
yuyH ymly Makoia épaam Oepaau ne0 yinaiimus. by TaBcusinap kymarunaa cus y3
KOMIIBIOTEPUHTU3HU Ba HII KOWHMAATU KOMIBIOTEPJApHU Tajlad ATUITaH BHT
MyXUM Tapamerpiap acocuaa cosnail  onacus. DoilinananyBumnap Word
JacTypuaaru MyaMMOJIApHU TYpJIM XWJl ycyiiap OuiaH Xxai staguwiap. by kabu
MyaMMoJapHu ~ 0aéH 3TyBuM OomKka Myamumudaap yMyMaH OOIIKa pEUENTHU
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takidd HTunmapu MymkuH. buz xam Oy wmakomana Word nactypuparu
MyaMMOJIapHH XaJl TUIIHA 00CKHUYMa-00CKUY Oa€H 3TaMu3.

Times New Roman wpugmmuu mypeyn xonamea ypHamuui.

V36exucTonnaru 6apya Gapua XyxokaT FOPHTHIN Tanabaapumaa paxar Times
New Roman mpudtaa €3um uHCTpyKuua kentupwiaau. by mpudtHu Oy kadbu
ctangant 0ynub xonumu Microsoft Worduunr nactinabku Bepcusiiapuia CTaHAapT
cudaruna xymianwirad.  bupok Word 2007 Bepcus Ba yHIaH KeWHUHTH
Bepcusuiapusian oomad TypryH xonatna Calibri maptunu unuiata 6ouuiagu. by
MyaMMOHH xaj 3Tuil Ba Times New Roman mpudTHM TyrFyH xoiga wuIra
TYIIMIIWHYU CO3JAll YUYyH KyWHIaru aMajsiapHu Oa)kapuIira TYFpH Kelaau:

1. Word nactypuHu (SIHT'M BEpCHsUIApHUHT Oapyac y4yH) UIITa TYUIUPUHT.
Cranpapt co3noB Ounan ssHTH XyxoKkaT spatudar (CTRL + N épnamuna, éxu Daitn-
“Coznarp’-“HoBblil JOKYMEHT” OyHpYKHHU Oa>KapuHT.)

2. I'maBHas nenta Karopura YTUHL CTwin pyixargad “OObIYHBIA~ CTUIIHU
TOTHHT.

A [NABHAR BCTABKA L3 ATH PAIMETKA CTRPAHILE CChIKA PACCHIKIA FELIEH3NPOBAHIE BUA HAACTROIKA

TmesNewF =12 -| K o [Aa~ | 8 |2 - 225 &= 1| T | Aap568 | assonar |assror AaBG e Adbl

e ) ' A oo SR A B o A
Berasure < WK Y-ax x| AW A | =E=== E- by . Jaronosa.. | T OBaisrini |T bes whte.. 3aranceo.. 3aroncec.. Hassadwe
Popnat no obpasuy

Eydzp obmena i Wpnpr ™ A5zal iFl CTnam
3. “OOBIYHBIA” CTUJA YCTHJA CHYKOHYA YHI TyrMacuHU OocuHI. KoHTekct
MeHoAaH “M3MeHnTh...” OyHpyFUHH TAHJIAHL.

|| Ceoliciea

M OBaHHER

THB AB3A

DEHOBAH Ha CTE

Cruak cregyowera aszaua: T OEsunei ]

DOPMATHPOBIHNE

:::EI=EEI

I'nmesNeu’rRr_muan vlm vI)K K 4 ARTO “

*
*

UWgndT no ywandamn} Times New Roman, 14 n1, Mo wupune
MERAYCTD DA, MAoKTEns 1,08 nA, nrrepsan
noee BT, 3anper sncEsuy ORoK, CIANS: © N0RASHEETE 6 KOMANEELMN Craci

[# QcEamvms & koanekm craaei

(! Toasko B3TOM gokymenTe | ®1E HOBEM 40 KYMEHTEN, HINOAETOLIME 3TOT WABNDH:

Mapmat™ | UK _l OTMEHA

4. Jluanor oiHaman mpudt HomuHu “Times New Roman” ra, mpudt
KATTaJUTUHU 14 ra, TeKucIal peXxUMUHA “TI0 IIPHUHE™ ra Y3rapTUPUHT.

5. “B HOBBIX JOKYMEHTaX, HCHOJB3YIOUIMX 3TOT IIAOJOH” OYIUMHU
dhoammamtupuar. OK KHONKaHU OOCHHT.

CapnaBxanapuu (3arosoBok 1, 3aromoBok 2, 3arojoBok 3 Ba OOIIIKA)
CTaHJapTra Moclaiil

Nm xyxokarnapu OWilaH MILIaliga capiaBXajlap Kyda KYN HIUIaTHIAJIH.
Uynku Taiiépnanaérrad xap Oup Uil xyxoxaTuga Oup €ku Oup HeuTa capliiaBxaiap
3aronoBok 1, capnaBxaoctiapu (3arosioBok 2, 3aroiioBok 3) KyimnaHuiaagu. YyHku
Oy capnaBxanap MyHAapuka Ta€piaiiia, Xy} KaTHUHT Kepakjv capliiaBXxajiapura
Te3 yrumpaa 3apyp Oymamu. TypryH xomatma Oy capiaBxaiap HIUIATWITAaHIA
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Calibri Light (3aronoskun) mpudtaa, kyk panraa udonanananu. llyHunr yuyn oy
capiiaBxa Ba capjaBxa OCTJIApUHU Y3UMU3 KYJ1a co3/1a0 OJUIIMMU3 3apyp OYnanu.
1. V3uHrusra Kynaii GyraH BapHaTia SHIH XykKoKaT SPATHHT,
2. “I'maBHas’™ JIeHTa KaTOpPUAATrd CTUJUIAP TajepesiCUIaH CO3JAHUIIU 3apyp
Oynran “3arosoBOK 1” CTWJIHM TONMHL. YHUHI YCTUIa CUYKOHYA YHI TyrMacHUHU
oocunr. [laiino Oynran KoHTeKCT MeHwoAaH “M3MeHuTH” OyHpPYFUMHHM TaHJIAHT.

Hatwxana “U3Mmenenne cTwig’’ TUAIOT OMHACH HAWUI0 6z“nam/1.

CeolicTea

Hwn

Ormosan ma crane: | T Ofmunmi -
CTANS CIETROErD 383303 | 7 OBk ~

DOpMATHPOEHNE

Q6pasen Texcra Obpaszen Texcra Obpaszen Texera Ofpasen TekceTa

O6pasen Texcra Obpasen Texcra Obpaszen Texcra Ofpasen TeweTa

| FatH Fatst Fats O
Wipw B nomysuprmd, et wpner: Tekor 7, ysbeccknd [kwpenaugal, Oroyn: ~
CheEs 1.2 oM, Mo LeHTpY
MERACTRaSHEF, 1,5 CTPOK, WHTapEAR
NoGE 07T, He STPSIESTE 0T CIEQYRILEr, YDoBeHs 1, CTHAL: CER3aHH UA, | N0 Ra26IB3TE B ROMNEKLNR cTned a
¥ desazite omnzi [ Ol i
{2 Tonexo B 370m I:O!‘ B HOBSH FTOT WEEADH I

DBopuar = ok OTWeHA

3. llpudTt ynuamunu y3uHru3ra MociaHr (crangaptaa 14), mpudt HOMUHU
“Times New Roman” ra y3rapTUpHUHI, paHTHU Kopara MOCJAHI, KYHMHK €3yBHU
TAHJIAHT, TEKHMCJIAIIHE MapKasra MocnaHr (Y30eKHCTOH/a caplaBXajap MapKasra
TEeKHCIIaHaIu, Yamra sMac)

4. DBy CO3710B KEWMHIH SHIM XY’KaT yUyH XaM KYJUIAaHWIIN Y4yH “B HOBBIX
JOKYMEHTaX, UCIOJb3YIOIUX 3TOT MAOIOH” OYIUMHU (hOaUTaliTUPHHL.

OTcTyne W MHTEPEaEl | MMoAOKEHWE HE CTRAHMLE

O6wme
BEIpAEHWEBAHME: mv
YposeHk: ;.Yf:].()BeHb | v [] ceeprytal no ymonuario

OTcryn
Caesa 5‘_1_,2_0\.1 I MNepEas cTpoka: Ha:
Cnpaga: [! o | He) _V *:_
[T] 2epranehie otcryn

WMHTepEan
Mepag 0 nT 1 :.\ MENAYCTR OUHEIR ZHAUSHME!
Macne: lonr _C | 1,5 cTpokm v [ -:

|:| He 0BaBnATE HHTEPEAN Mexdy 3633LaMK 04HOTO TUAR

O6pasey

:Ia&yﬂnu,nn... Ma yrmongaHms oK | Ommena |

5. Cynrpa auajsior OWHAHUHI KyWH KHUCMHJA >kounamran ‘“@opmar”’
KHOIIKACUHU OOCHHL.
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6. AG3an ycTuaa KEpaKkiIM CO3JIallUIapHU aMalira olupuil yuyH “OTcTyn” Ba
“UuTepBan” 6ynumiapura YTUHL Wi skoMMHIU30aru XyskoKariaap madaorura Moc
paBuga Oy mapaMeTpiIapHy CO3JaHT.

7. Nam Tamomutamn Ba Tactukiam yuyH OK kHONkaHu OOCHUHT

Xynoca KuiauO IIyHM TabKumiaml MymMkuHkd, MS Word nactypu wum
XyOKaTiiapu Koujanapura Aespid Moc KenMaau. J[acTyp HMKOHUSATIApU IOKOpU
Oynranu cababnu  (dopMmaTHallHUHT UXTHUEPUM  BapuaTUHU  CO3JAI, W
Xy;xoKaraapura Mocliail UMKOHHUSITH Oop. Ym0y mMakojaHu KOpxXoHa paxOapiapu,
VKyB Myaccacanapu Xoaumiapu, YKUTYBYM Ba Tayiabanap YkuO Qoiimananca, wil
XyAOKaTIapuHu — TaW€plalllHUHT  aHMK ~ TapTu0  Ba  KOWAaldapuHu Y3
KOMIbIOTEpapura co3nad onaaunap n1ed yMmua Omiaupamus.

bab3u kopxoHa Ba TAIIKWIOTIAAP Y3JMapUHUHT UII XyXOKariaap HOPUTHUIIT
KouJiajiapu Mapxyj Oyica, kopxoHa paxOapu mapkasznamran xomnarga MS Offise
(dolimananyBuMIIapyUra IOKOpUIaru Kabu co3ail UIUTapUHU TONIIUPUIIIA MYMKHH.
Exu KOPXOHAHUHT WYKH IMA0JOHMHM JUKKAT OuiiaH Tauépmad Ba amaiuid
BapuaHTIa Kymiad kypranjgaHn cyHr, Oy I[1a0JOHHU KOPXOHAHMHI Oapya Wil
XKoislapura “rapkaTuir’ MyMKUH Oynanu. By uill sca kopxoHa XOAUMIIApPUHU HIII
XyJXoKariapu yCTHJIa HWIUIall BaKTUHM TEXalllra Ba WII YHYMAOPJIUTUTa 00
KeJaau.
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KOMITbIOTEPHOE MOJIEJIJMPOBAHUE TPAHCIIOPTUPOBKH
"KUJKOCTU B TPYBOIPOBOJE PAIMYHON MOIU®UKALIMU

Hezmamynnoes 3. 1., Hopmamoea M. H. I yrucmanckuii 2ocyoapcmeeHHblil
YHueepcumem, Y3o0ekucman.

Aunomayua: B cmamve paccmampusaemcs — pasHvie  8apuaHmvl
KOHCMPYKYUU  2UOPOOUHAMUYECKUX —~ MoOenell  npoyecca  MmpaHChoOpmupo8Ku
HCUOKOCMU 8 KaHale u mypoonpogooe, 8 MAUCmMpaniu KOmopoz20 Cyujecmseyem
30HbL 8038pAMHbLE CIPYU.

Knrwoueevie cnosea: Humencusnocmo mpaHcnopmuposku, NnOmeHyual
CKOpOCHMU, OUCNEPCHASI CMeCb, BHEUIHUE CUTIbL.

Annomauusa: Maqolada kanal va trubo quvurlarida suyuqlik tashish
jarayonining gidrodinamik modellari uchun turli xil variantlari ko'rib chiqiladi va
ularning asosiy qismida qaytish zonalari mavjud.

Kalit so’zlar: tashish intensivligi, tezlik potentsiali, tarqalgan aralashma,
tashqi kuchlar.

Abstract: The article discusses various design options for hydrodynamic
models of the process of transporting fluid in a channel and a turbine line, in the
main of which there are return jet zones.

Keywords: transportation intensity, speed potential, dispersed mixture,
external forces.

B nanHo#t paGore paccMarpuBaeTcs pa3Hble BapUaHThl KOHCTPYKLUU
TUJPOJMHAMUYECKUX MOJEJEH IMpolecca TPAHCHOPTUPOBKM B KaHaje, B
MarucTpajii KOTOPOTO CYHIECTBYET 30HBbI BO3BpPATHBIE CTPYH, HAIMYHE
HACOCOB, KOTOPBIC ITO3BOJISIFOT JAJIGHEHIINE JIBUKEHHUS IMMOTOKA CPEIbl, HA
OIPEIICTICHHOM PAaCcCTOSIHUM, PA3BETBIIATh HA JBA MOTOKA, HAIPABIICHHBIE B 10
TEUEHHUIO KUAKOCTHU (puc. 1).

JIBI>KeHNE TPAHCIOPTUPYEMOU KUJIKOCTH HE(THU WU APYTHX BUJIOB,
MOJICJIMPYETCS  UACAIBHOM  HECKUMAEMOW  JKUAKOCTBIO. Y UUTHIBAA
OKCIIEPUMEHTAIbHBIC  HAONIONEHUS 3a TMPOIECCOM  TPaHCIOPTUPOBKH

ONpenensrorcs psia ocodbix Touek D,D,K,, Tae TedeHUE pa3BETBISACTCS U

HOSIBIISIIOTCSA.  30HBI ~ Bo3BparHou  ctpym  E,,D,G;K,L,F., KOTOpBIC

MOJIETIMPYIOTCSl KaK KBUTAHLMOHHAs Mofesb Ddpoca, Mpeanonaras TeueHue
CTallMOHAPHBIM, ITOTEHUMAIBHBIM, XUJIKOCTh HEC)KUMAEMOW, U CUHTAS YTO
BHEIIHUE U IOBEPXHOCTHBIE CUIIBI OTCYTCTBYIOT.

B orom ciywae w3 ypaBHEHMS HEPA3PBIBHOCTM U YCJIOBUSA
MOTEHIIMAJILHOCTH TEUEHUSl YCTAHABIMBACTCS TapMOHMYHOCTh (DYyHKIUN
MOTEHIIMAJIa CKOPOCTH U TOKa B 00JIACTH, YTO COOTBETCTBYET aHAJIUTHYHOCTHU
KOMIUIEKCHOTO ITOTEHIIMANa B 001aCTH TEUECHHUS:

Mz)=glx,y)+iplx,y)
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OO6nacTtpi0 M3MEHEHMsI ATOM (PyHKIUU OyAeT HOJb I0JI0Ca, CO MHOTUMU
BBIpe3aMHU. 3ajada peniacTcs W3BECTHBIM METOIOM JKYKOBCKOTO, IyTeM

BBEJICHHS TTApaMETPOB KAaHOHMYECCKOW 001acTH (BEPXHSSA MOJIYIIOCKOCTh G
(puc.2), (! =&+in), neiicTBuTeNBbHAs OCh KOTOPOH COOTBETCTBYET 0OIACTH

teuennst (, . B 11e10M MoIB3ysSCch METOIOM OCOOBIX TOUEK MOIYUUM:
dw _q (s—a)g-1)g-d,)
dt 2 (5 —q,Ns—2)Ns el

7
Beeas dynkuuto XKykoBckoro, @ = ln7°c U MOJb3yACh rajorpadom obmactu

U3MEHEHUS HTOU ¢yukuu G, , SBISIFOIIEHCS MHOTOYTOJBHUKOM U
dopmynoit Kpucrodens-IlIsapua [1] ee pynkumro B odaactu G,

w=F (t)

3Ha4eHus 3TON (PyHKIMU OyIyT 3amucaHbl: it 0ojiee IPOCThIX CIy4yacs.

0 >

Puc 1 EctecteenHad o0macTe JEMKEHIA TPAHCIIOPTHPYEMO #IIKOCTH HedTi Mk IpyTHY FIIKOCTRI.

a) 3ajmaya TeYeHHE XUIKOCTH B  aBaHKaMmepy. B 3Tom cnyudae ¢yHKUuA
JKyKOBCKOT0O MMEET BUA:

dg +C 2

a)=cj VS~ Aone — [
RECEYY N
dw_qf,  (g-d)g+1)

dt 7 (c—a,)s—fiMs+1)
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Fo

0) 3amaya 0 TPAHCHOPTUPOBKE JKHIKOCTEW B PETYIUPYEMOM TPYOOIPOBOIE.

OyHk1usa JKyKOBCKOTO UMEET BUI:
¢ —1

+1
a)(t)zlngngl+0:lng+1 3)
dW:_qH (g_ll)
d oz s+ N+ 1)
Fo
[0 )8
e - aen

.+ s
R T -

\

C) 3amaya 0 TEYEHUH KUAKOCTU PETYIUPYEMOM ITPUTOKOM U KIIAIIAHOM:
—Cj Vo —m(s —a)dg

@ =C, —+ C,

Hc+d)s—e We® -1

dw  q; (c+d) “

dt 7 (c—a)c+1)
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[lonyyennsle BblpakeHUs a1 QyHKOUA JKyKOBCKOrO M KOMIUIEKCHOTO
IIOTEHLAAJIA TIO3BOJIST ONPENEIUTh PACIPENEICHUE CONPSKEHHON KOMIUIEKCHOU

CKOPOCTH M (YHKIMM OTOOpaxkeHms obmactu Tedenus G, B KaHOHMYECKYIO

oonacts G.

V =7, explot)] (5)

Z(t)=jexp [W(g)]%d§+cl (6)

1
PaBenctBa (5) u (6) maroT pacnpeneneHrue CKOPOCTEH YacTHUll TEKyIIel cpeabl B
TpyOOIIpOBOJE.

£ A E,
w .
C D s = " ] E,
C o —

Takum o06pa3zoM, MoJeIUMpPOBaHUE Mpollecca TPAHCIIOPTUPOBKU CILIOIMIHOM
cpennl (Ha aBaHKaMepe II03BOJISICT BBIOMpATh HEOOXOIHWMBIE TE€OMETPHUUYECKHE U
MEXaHUUYECKHE TapaMeTphbl, OO0ECIEeUYUBAIONIME HEMPEPHIBHYIO, CTAOUIBHYIO
TPAHCIIOPTUPOBKY C YUETOM PA3IHYHBIX (DU3NYECKUX MPOIECCOB B CPEJIE.

ITo oxOHYaHWH BBITTOJTHEHHUS MaTEMATHYECKUX PAcUYETOB IMOCTPOUM TpaduK
GYHKIIME ¢ TOMOIIBI0  KOMIIBIOTEPHOT'O  MOJICIUPOBAHUS  JUIS
TPAaHCTIOPTUPOBKHM KUAKOCTH B KaHaie. biiok Tpaduka TOCTpOCH B
nporpamme Matchad u mpuoGpetaeT Bua mapadoss (puc.2).

w2 —ml

N=1000 m=0.N wl=0 @2 = 10000 og:= f-m + ml

K:=10 T:=00I Lo K

0

10
5.901-0.99 0
9.615-1.923i
9.174-2.752i =7
B&21-3.448i Tl W) \
B-4i -4 a - -
7.353-4.4121 St
6.711-4 698i =6
6.098-4 8781

W=

0 5 10
Re{W)

@~ D] o] K-S

Puc.2. I3meHeHne CKOpOCTH )KUAKOCTH B 3aBUCUMOCTH OT pa3Mepa
MONEPEYHOT0 CEYeHUsI TPyOONpoBoa.
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ZAMONAVIY DASTURLAR ASOSIDA, NUTQ SIGNALLARIGA
DASTLABKI ISHLOV BERISH MUAMMOLARI.

Hamzayey J.F., Muhammad al Xorazmiy nomidagi Toshkent axborot
texnologiyalari universiteti, O’zbekiston.

Annotatsiya. Ushbu maqola nutq signallarini qayta ishlash, tahlil gilish va
sintez qilish algoritmlariga asoslangan aqlli tizimlarni rivojlantirish bilan bog'lig
hozirgi paytda eng dolzarb muammolardan birini tavsiflashga bag'ishlangan.
Magolada nutq interfeysi bilan aqlli tizimlarning asosiy afzalliklari, shuningdek
ularning ko'lami muhokama qilinadi. Hozirgi vaqtda nutq signallarini qayta
ishlashning eng muhim yo'nalishlari va ularning algoritmlari berilgan.
Shuningdek, nutq signallarining sintezi va tahlilini yanada o'rganish zaruriyatini
asoslaydi va ushbu jarayonlar bilan bog'liq asosiy muammolarni tahlil qiladi.
Nutqgni aniglash va uni tahlil qgilish hozirda shubhasiz juda dolzarb masaladir, buni
biz nutqni tanish algoritmlariga asoslangan dasturlar asosida amalga oshirishimiz
mumkin. Bu aqlli algoritmlardan foydalanish nima uchun zarur, chunki ularning
funksionalligi, soddaligi va foydalanish qulayligi, shuningdek ularni qo’llash
mumkin bo’lgan juda ko’plab hayotiy doiralarning mavjudligidir. Biroq, nutq
signallarini qayta ishlash jarayoni bilan bog'lig bo'lgan bir gator muammolar
mavjud. Maqolada asosiy fikirlar sifatida: nutqni qayta ishlash algoritmlari
hozirgi kunda eng istigbolli va aniq ko rinishi, shuningdek ularning qisqacha
tavsifi berilgan. Aytib o tish joizki shu vaqtga qadar nutq signallarini qayta
ishlash, tahlil qilish va sintez qilish muammolariga bag’ishlangan bir gancha
maqolalar, monografiyalar va dissertatsiyalar yozilgan. Ushbu orttirilgan
tajribalar asosida, bizni fikrimizcha nutq signallari ustida amalga oshiriladigan
ishlar hali juda ko’p, ushbu maqolada nutq signallarini qayta ishlashda duch
keladigan bir gancha muammolar ko ’rib chigilgan.

Kalit so'zlar: radiotexnika, agqlli tizimlar, nutgni aniglash tizimlari, nutgni
qayta ishlash, ovozli interfeys, nutqni qayta ishlash algoritmlari, to'lgin tahlili.

Annotation. This article is devoted to describing one of the most pressing
issues currently facing the development of intelligent systems based on algorithms
for processing, analyzing, and synthesizing speech signals. The article discusses
the main advantages of smart systems with a speech interface, as well as their
scope. At present, the most important directions of speech signal processing and
their algorithms are given. It also justifies the need for further study of the
synthesis and analysis of speech signals and analyzes the main problems
associated with these processes. Speech detection and analysis is undoubtedly a
very topical issue right now, which we can do on the basis of programs based on
speech recognition algorithms. Why use these smart algorithms is because of their
functionality, simplicity and ease of use, as well as the fact that there are so many
vital areas in which they can be applied. However, there are a number of problems
associated with the process of processing speech signals. The main points of the
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article are: the most promising and accurate view of speech processing algorithms
today, as well as a brief description of them. It should be noted that so far a
number of articles, monographs and dissertations have been written on the
problems of processing, analysis and synthesis of speech signals. Based on these
gained experiences, we think that there is still a lot of work to be done on speech
signals, and this article discusses a number of problems encountered in the
processing of speech signals.

Key words: radio engineering, intelligent systems, speech recognition,
speech applications, speech interface, the processing algorithms of speech.

Annomawyusa. Jlannas cmamovs noceéaujeHa ONUCAHUIO OOHOU U3 Haubojee
AKMYanbHulX Npobiem, 6 Hacmosujee 6pemMs C6A3AHHLIX C  pa3spabomkou
UHMEJLIEKMYAIbHbIX CUCMeEM HA OCHO8e aNeOpUmmos oOpabomku, awaiu3a u
cummesa peuegvix CUcHAN08. B cmamve paccmampusaiomcs  OCHOBHbvle
npeumMyuwecmea UHmeNeKmyalbHblX CUCIeM C peyuegblm uHmepdecom, a makaice
ux obnacme npumeneHus. B nacmoswee epemsa npugedenvl Haubonee 6adcHvie
Hanpaenenus 00pabomKu peyegoeo CucHaia u ux anreopummsel. Takowce
000CHO8bI8AEMC HE0OX00UMOCMb OdlbHelue20 U3yYeHUus CUHme3a U aHauu3a
PeuesbixX CUCHANIO8 U AHATUSUPYIOMC OCHOBHblE NpPoOeMbl, C8A3AHHble C IMUMU
npoyeccamu. Hoenmugukayus u amaiuz pedu, HECOMHEHHO, ABIAEMCs ceuyac
OUeHb AKMYANbHOU NpOoOIeMOU, KOMOPYIO Mbl MOXMCEM COenams ¢ NOMOWbIO
npocpamm, OCHOBAHHBIX HA ANCOPUMMAX pacno3nasanus pedu. Ilouemy smu ymHoie
ANCOPUMMBL UCHONL3YIOMCS U3-30 UX YHKYUOHATILHOCMU, NPOCTOMbL U 1e2KOCU
UCNONIL308AHUS, A MAKICe U3-3a OONLUIO2O KOIUYECHBA IHCUSHEHHO BaAINCHBIX
obnacmeii, 8 KOMoOpvIX OHU Mo2ym Ovbimb npumeneHvl. OOHako cyujecmeyem pso
npobnem, CEA3AHHBIX C NpoYeccom 06pabomku peuyesvix cueHanos. OCHOBHLIMU
NYHKMAMU CMamvy A6IAI0McA: Hauboiee NepcnekmusHbulil U MOYHbIL 63271510 HA
aneopummsl 00pabOmMKU pedu Ha Ce2OOHAWHULU OeHb, A Maxxice Kpamkoe ux
onucanue. Cnedyem ommemums, 4mo 00 HACMOAUE20 8peMeHU Dbl Hanucau pso
cmameti, MoHozpaghuli u ouccepmayuii no npoodremam 006pPabomKu, aHaiuza u
cunmesa peuegvlx cucHanog. (OCHOBLIBAACL HA IMOM HAKONJIEHHOM ONblme, Mbl
cuumaem, 4mo npeoCmoum eue MHO20 pabomuvl ¢ peyedblMu CUSHAAMU, U 8 d9MOU
cmamve 00cyxcoaemcs. psaod npooiem, B03HUKAIOWUX NpU 00pabomike peuesvlx
CUCHATI08.

Knroueewle cnosa: paouomexnuka, uHme1eKmyaibHvle CUCEMbl, CUCTEMbl
PAacno3Hasanus peuu, obpabomka peuu, 20710C060U unmepgelc, ancopummbl
obpabomku pevu, 80JIHOBOU AHANU3.

XXI — asr ishonch bilan aytish mumkinki “Axborot texnologiyalar
asri”, chunki hozirda insoniyat va kompyuter o’rtasidagi aloga tobora
mustahkamlashib bormogda. Kompyuter inson hayoti jabhalariga shu qadar tez
kirib kelmoqdaki buni hayotimizning juda ko’plab ko’rinishlarida guvoh bo’lib
turibmiz. Misol uchun savdo-aloga munosabatlarini olasizmi yoki tibbiyot
yo’nalishini olasizmi buni yaqqol ko’rish mumkin. Shu munosabat bilan nutqni
aniqlashning intellektual tizimlari xam borgan sari hayotimizga chuqurroq kirib
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kelmoqgda. Misol uchun ovozli buyruqlar asosida ko’plab amallarning bajarilishi.
XX — asrning oxiri va XXI — asrning boshlarida nutqni tanish tizimlarida bir
qancha ilmiy izlanishlar amalga oshirilgan, xususan bu yo’nalishda ilmiy ish olib
borgan ba’zi bir olimlarning asarlari e’tirofga loyiqdir: B.M. Lobanova, T.K.
Vintsyuk, A.V. Frolova, L.R. Rabinra, R.V. Shafer, U.A. Li, D.H. Kletta, X.D.
Xuang, H.- W. Hon, A. Acero va boshgqalar [1].

Ko’plab tadqiqotchilarning ta‘kidlashicha nutqni aniglash algoritmlari
tobora rivojlanishda davom etadi. Sababi uning juda ko’plab hayotiy doiralarda
qo’llanilishidir. Misol uchun nutq tizimlari yordamida inson hech ganday jismoniy
kuch ishlatmasdan kompyuterga ma’lumotlarni kiritishi yoki undagi mavjud
ma’lumotlarni gqayta ishlashi mumkin. Bundan tashqari, kitoblar, xabarlar va ovozli
hujjatlar bilan tanishishi mumkin. Qo’shimcha qilganda chet tillarini o’rganishda
nutqni tanish algoritmlarining foydasi ko’zga ko’rinarli darajada salmogqlidir. Biron
bir ovozli bo’lmagan ma’lumotni operator tomonidan qayta ishlash ma’lum bir
vaqtni talab qiladi, nutqni tanish va qayta ishlash tizimi yordamida shu vaqtni
sezilarli darajada kamaytirish va tezlashtirish mumkin [2].

Yuqorida gayd etilgan vaziyatlardan tashqari nutqni gayta ishlash
texnologiyalaridan foydalanib, sud amaliyotida, ko’zi ojiz va ovoz bilan
nogironligi bor shaxslar bilan ishlashda foydalanish mumkin [3]. Bunda olingan
nutq signallarini gayta ishlash orqali yangi signallarni hosil qilish va shu orqali
ma’lum bir ma’lumotlarni olish mumkin bo’ladi.

Shunday qilib biz yuqoridagi materiallarni umumlashtiradigan bo’lsak,
nutq signallarini sintez qilish va tahlil qilish orqali ma’lum bir sohalarda
qo’llashimiz mumkin bo’ladi, ya’ni :

o Qog’o0zsiz tizimlar: kompyuterda matnli fayllarni shakllantirish.

o Nutq texnologiyalari asosida yaratilgan interfeyslar: nogironlar, ko’z1
o0jiz shaxslar yoki ko’rish qobiliyati cheklangan foydalanuvchilar.

o Kompyuter telefoniya tizimlari: telefonda ma’lumot almashish,
avtoservis, telefon ragamlarini ovozli terish, nutqli elektron pochta.

. Turli xil jarayonlarni boshqarish tizimlari: axborot va navigatsiya
tizimlari, dispetcher, yer usti va havo transportini boshqarish tizimlari.

o Ma’lumotlar bazasi tizimlariga kirishni ta’minlash: ovozli tugmachani
ishlatish orqali.

o Nutqgni aniqlovchi tizimlar : ya’ni ovozni aniqlab beradigan tizimlar

. Ovozli xabarlarni qayta ishlash va himoya qilish tizimlari.

o O’qish tizimlari: ularning eng yaxshi ko’rinishlaridan biri, jamoat

transportida e’lonlarning ovozli ko’rinishi yoki favquloddagi vaziyatlarda ovozli
ogohlantirish.

o Nutgni aniglash va u orqali shaxsini topish tizimlari: sud
ekspertizasida qo’llash uchun.

o Chet tillarini o’qitish tizimlari: ovozli lug’atlar, ovozli iboralar. Xorijiy
so’zlar va tovushlarning to’g’r1 talaffuzi.

o Xar xil turdagi kompyuter oyinlari: masalan bolalarni intellektual
rivojlantirish uchun qo’llaniladigan o’yinlar [4].
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Shu va boshga ko’rinishlarni keltirib o’tishimiz mumkin.

Texnika tizimlari doimiy ravishda rivojlanib va takomillashib
bormoqda. Bu bir tomondan operatsion tizimning ishlashini ta’minlash bo’lsa,
ikkinchi tomondan uning, boshqaruvning hilma-xilligi va moslashuvchanligini
ta’minlash zarurligini bildiradi. Biz intellektual tizimlarning asosiy afzalliklarini
sanab o’tamiz:

1.Nutq interfeysi. Agar bu interfeys ishga tushsa inson va kompyuter
o’rtasidagi 1ishlash faoliyatini sezilarli darajada tezlashtiradi. Xattoki hech
o’qitilmagan odam xam bunday interfeysdan foydalana oladi. Masalan yosh
bolalar xam. Gapirishni bilishning 0’zi kifoya. Asosiy ishni bu yerda nutqni tanish
va qayta ishlash algoritmlari amalga oshiradi.

2. 1-banddan ko’rinadiki bu jarayon kompyuter va foydalanuvchi orasidagi
masofani kamaytirishi mumkin. Bu degani ovozni eshitsa kifoya.

3.Nutq interfeysining afzalliklari. Bunda kompyuter bilan aloga qilish
qobiliyati sezilarli darajada ortadi. Masalan ko’rish qobiliyati tushgan vaqtlari
ya’ni tunda kompyuter bilan ishlash. Yoki ko’zi ojiz shaxslarning kompyuterdan
foydalanishi va boshqalar. Nutgni tanish algoritmlari foydalanuvchi nutqi orqali
ko’rsatilgan funksiyalarni amalga oshiradi [5].

Shunday qilib, hozirgi vaqtda ilmiy tadqiqotlar bilan bog’liq nutqni
aniqlash muammolari nafaqat dolzarbligi bilan balki uni yanada rivojlantirish
zarurligi bilam ahamiyatga egadir. Nutqni tanish texnologiyalarini quyda bir
qancha ko’rinishi bilan tanishib chigamiz:

1.Akustik nutq signalidagi so’zlar va belgilar zanjirini o’zgartirish. Bunday
tizimlarni tavsiflashda, bir qator parametrlarni hisobga olish lozim bular: so’zlarni
jamlanmasi lug’atlar, undagi dinamiklar soni, talaffuz uslubi, gipotezalar sonini
aniqlash, nutqning katta yoki kichik hajmdaligini aniqlash, signalda shovqining
nisbatini tasniflash, aloga kanallari bo’yicha va boshgqalar.

Shuni alohida ta‘kidlash kerakki bunday usulda nutq tizimini sifatli ishlashi
uni qanchalik aniqlik foiz ko’rsatgichiga bog’liq.

2.Gapiruvchining ya’ni notigning psixofiziologik yoki hissiy holatini
baxolash. Bu yerda nutq signallarini baholashda, bu yerda eng kuchli ovdagi
stressni baholovchi detektorlardan foydalanishni bildiradi (REGAN-VSA). Ushbu
kompleksli dasturiy ta’minotda gapiruvchining hissiyotini baholash uchun hech
qanday stress holatisiz “olti” ragamini gapirgandagi vaziyat tasvirlangan. Bu yerda
ovoz chastotasining mayin va past aytilganligi sababli hech qanday “titroqsiz”
gapirgani tasvirlangan. So’zlovchi tomonidan nutq bir tekisda amalga oshirilgan.
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l-rasm. "Olt1" so'zining to'lqinli sonogrammasi. Hissiy yoki stresssiz
gapirgandagi holati.

Endi esa ikkinchi holat bilan yuqorida ko’rsatilgan holatni solishtirib
ko’ramiz. Bu yerda so’zlovchi xavotir bilan ya’ni qandaydir hissiyot bilan nutqni
amalga oshirgan. Ushbu sonogrammada biz hissiy zo’riqish belgilarini ko’rishimiz
mumkin. Bundan tashqari so’zlovchini nutqida chastotalarning bir tekis emas
qandaydir buzilganligini ko’ramiz (24-28 Hz) bu esa stressni boshidan
o’tkazayotgan inson uchun xarakterli xususiyatdir.
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2-rasm. So’zlovchining xavotirdagi nutq signalining to'lqinli sonogrammasi.

3. Spikerni ya’ni so’zlovchining shaxsini aniqlash. Zamonaviy
texnologiyalar asosida bu jarayon muvaffaqiyatli amalga oshirilmoqda. Xususan
sud ekspertizasi ishlarida. Bunday vaziyatlarda bu tizimlarning aniq ishlashi ko’p
jihatdan dasturiy ta’minotning nutqni gayta ishlashni sifatli amalga oshirishiga
bog’lig. 3-rasmda siz ikki insonning nutqini formal taqqoslanganini ko’rishingiz
mumkin.
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3-rasm. Ikkita so’zlovchining nutqining tagqoslanishi.

Bu yerda jarayon asosan chastotani aniqligini ko’paytirish orqali amalga
oshiriladi.

4.Fonogrammaning ya’ni yozilgan nutqning haqiqiyligini aniglash. Nutq
texnologiyasi tobora mustahkam o’rnashib bormoqda inson hayotida. Bu esa ovoz
yozuvlarining ishonchligini ta’minlash lozimligini anglatadi. Bu jarayon aynigsa
fonskopiya mutaxassislari amaliyotida eng muhim masalalardan biri hisoblanadi.
Buni maxsus ovozni yozib olish uchun yaratilgan kompyuter dasturlari yordamida
amalga oshirish mumkin. Sun’iy ravishda yozib olingan fonogrammada ba’zan
noto’g’ri ma’lumotlar xam saqlangan bo’lishi mumkin. Yoki talaffuzning noto’g’r1
talgin qilinishi va boshqalar. 4 — rasmda fonogrammaning ko’p darajali to’lqin
tahlili namunasi ko’rsatilgan. Ushbu tahlilning maqsadi berilgan fayl orqali uning
haqiqiyligini aniglashdir. Bu yerda yuqori chastotalar yordamida tahlilni amalga
oshirish ko’rsatilgan. Unda alohida ajralgan qism qizil rang bilan belgilangan.
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4-rasm. Fonogramma signalini  ko'p darajali to’lqinini tahlil qilish.
Haqiqiyligini tekshirish.
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5. Nutgni siqish texnologiyalari. Bu texnologiyalar yordamida nutqni
ma’lum darajada siqib undagi ma’lumotlar saqlanadi. Bu ko’proq internetda
ishlashga mo’ljallangan.

6.Nutq signallarini shovqindan tozalash ya’ni ma’lum bir filtrdan o’tkazish.
Bu yerda nutgni shovqindan ajratib olishda chastotali mintaqaning koeffitsiyentlari
qanchalik past bo’lsa ya’ni ular noldan ganchalik kam farq qilsa, bu usul
shunchalik samarali ishlaydi. 5-rasmda, nutgqni shovqgindan ajratib olish
ko’rsatilgan bu yerda qizil rang asl signalni, ko’k rang esa shovqinni ifodalaydi.
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5-rasm. Shovqinli signalni to'lqinli tahlil qilish. Signalni shovqindan ajratib
olish.

Nutq signallari bilan ishlashda ya’ni uni qabul qilish va gayta ishlashda
hozirgacha aniq va to’lagonli ma’lum bir texnologiyalarni mavjud emasligi bu
sohada hali ancha ishlar amalga oshirilishi dolzarbligini anglatadi. Hozirgi vaqtda
nutqni tanib olishni turli xil usullari mavjud biroq shu bilan birgalikda ma’lum bir
muammolar xam bor. Ushbu masala bo’yicha oldin olib borilgan ilmiy ishlar
natijasida ular bilan tanishish orqali, nutqqa ishlov berish usullarini bir qancha
guruhlarga bo’lish mumkin:

v' Furye transformatsiyasidan foydalanish;

v' To'lgin transformatoridan foydalanish;

v" Empirik usulda parchalanishdan foydalanish va Xilbert - Xuang
o'zgarishlari;

Kepstrumdan foydalanish (septstral tahlil);

Chiziqli bashoratdan foydalanish;

Korrelyatsiya funktsiyasidan foydalanish (korrelyatsion tahlil);
Neyron tarmoqlaridan foydalanish;

Yashirin Markov modellaridan foydalanish;

Dinamik o'zgarishlardan foydalanish [5].

Hozirgi kunda bu guruhga kirganlarning ko’pchiligining o’ziga yarasha
afzalliklari va kamchiliklari mavjud, hech biri mutlaqo ideal emas. Lekin, Furye
o'zgartirish usuli, kepstral tahlili hozirgi paytda nutq signallarini qayta ishlash va
tahlil qilishning aniqroq usuli hisoblanadi. Ammo, eng to’g’ri deb chiziqli bashorat
qilish usuli hozirgi paytda istigbolli deb baholanmoqgda bir gqancha mutaxassislar
tomonidan [6].

DN N N NI N
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Nutq signallarini tanib olish, sintez qilish, ishlov berish va qayta
ishlashda, nutq signallari ustida ish olib borayotgan mutaxassislar duch keladigan
asosly muammolarni sanab o’tamiz.

1.Nutqgni tanish algoritmlarida shovqini aniglash va uni bartaraf etish. Ya’ni
kerakli bo’lgan signalni sifatiga ziyon yetkazmagan xolda ajratib olish. Nutq
signallaridan shovqinli akustik muhitida xam foydalanish.

2.Nutgni aniqglash davomida so’zlovchilarning mustaqilligini ta’minlash.
Ya’ni bu ma’lum bir kishilar tomonidan aytilgan so’zlarni emas, balki xohlagan
insonning nutqini tanish va uning ustida ishlay olish. Bu jarayon mutaxassislar
tomonidan juda og’ir baholangan faoliyatdir. Chunki bunday natijaga erishish
uchun, nutq signalining past balandligi va kerakli so’zlarning ombori
shakillantirilganligiga bog’liq.

3. Nutq signallari orqali shaxsni taniy olish algoritmlari ishonchliligini
ta’minlash muammolari. Bu orqgali yagona, mukammal va aniq eng magbul natijani
berish [7].

Xulosa o’rnida shuni ta‘kidlash joizki, yuqorida belgilab o’tilgan
muammolarga yechim topish va nutq signallari ustida ilmiy ishlarni olib borish
dolzarb va istigbolli yo’nalishlardan biri hisoblanadi. Shu munosabat bilan hozirgi
kunda turli soha vakillari hamkorligida mutaxassislar bilan nutq signallari ustida
ilmiy izlanishlar olib borish davom ettirilmoqda.
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KOMIIBIOTEP TAPMOKJIAPUJIA XUMOAHHU TABMUHJIALL
YCYJUVIAPA

Ypaumoesa I. Anousicon eunoamu Xyncao600 mymanu XTh kapawnu 40 —
JAUMMH ykumyeuucu, Yzoekucmon.

Annomayusn: Xosupeu eakmea keaub KomMnvlomep mapmoxiapu XUMOACUHU
mamunnaul 0013apo o6yaub xoamoxoa. Komnviomep mapmoxnapuda ax6opomHu
XUMOSANAWHYU OUp Heua YCYLIapu Maedxcyo MAG3YHU Ypeaunuul MoOauHuoa ou3z
yeyuiapea myxmanauo ymamus.

Kanum cy3nap: Ax6opom, menexommyHuxayus, muzum, uoeHmugpurayus,
aymenmugurayusl.

Annomayusa: B Hawe épems 8axcHo obecnedumsv 3aujumy KOMHbIOMEPHbIX
cemeii. B xo0e uzyuenus npeomema HeCKOIbKUX Memo008 3aujumsl UHGOpMaAyuu 8
KOMNbIOMEPHLIX CemMsX Mbl OCIAHOBUMCS HA MEMOOaX.

Knioueswie cnosa: ungopmayus, menekomMmyHuKayuu, cucmema,
uoenmughuxkayus, aymeHmupurxayusi.

Abstract: Nowadays it is important to protect computer networks. In the
course of studying the subject of several methods of protecting information in
computer networks, we will focus on the methods.

Key words: information, telecommunications, system, identification,
authentication.

Komnbrotep TapMOKJIapuaa ax00poTHH XHUMOSIJIALI neo
¢doiinanaHyBUMIIapHU PYyXCATCU3 TapMOK, 3JIEMEHTJIapy Ba 3axHupajiapura 3rajiuk
KWIMIIHU MaH 3TULIJArd TEXHUK, 1aCTypHUid Ba KpUNITOrpaHK ycya Ba BOCUTAJIAp,
Xamja TallKWINK Tanoupnapra auTuiaam.

beBocuTa TeleKOMMYHHMKAIMsl KaHajulapuaa axO0opoT XaB()CHU3IMIMHU
TabMUHJIAII YCYJ Ba BOCUTAJapUHU KylHHJarniya TacCHU(IIam MyMKHUH:

Ycynnap

- 3raJIMKHU
]

Okopuaga xenaTupwiran ycymwiapHu KyWuaarunda Tabpudiam —KalOym

KWJIMHTaH.

TyckunnMk anmapamiapra, MabIyMOT TallyBUWiIapra Ba Oollkaiapra
KHpuIra pu3nkaBuil ycymuiap OuiaH KapIWiIuK KypcaTHIl 1e0 alThiiaau.

OrajavkHd OOLIKApUII — THU3UM 3axupanapd OWiIaH HIUIAIIHA TapTHOra
COJIUII YCYTHIUP.
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YOy ycyn Kyitnaaru GpyHkuusuiapaad uoopar:

> TU3UMHHUHT Xap OWp OOBEKTHHH, OJJIEMECHTWHU HACHTH(UKAIUSIAII,
Macaas, ¢poigananyBUMIIapHY;

» uneHtudukanms Oyiinua OOBEKTHH €KUM CYOBEKTHH XaKHKWH, aci
AKAHJIMTUHU aHUKJIAI;

» BaKOJIaTIIApHW TEKIIUPUIN, SHhHU TaHJAHTAH WII TapTuOW Oyinda
(permamenT) xadTa KyHMHHM, KYHJIMK COaTHHM, Tajla0 KWIWHAIUTaH
3axupajiapHu KyJlaln MyMKUHIUTUHA TEKITUPUILI,

»  KaOynl KWIWMHTAaH pPerIaMeHT Oyiinua WIUIanl MapoUuTIapUHU SPATHII Ba
UIUIAIlra pyxcar OepHIir;

»  XUMOSUJIaHTaH 3axupajiapra KWIWHTaH MypoKaaTIapHU KA KAJTHIIL;

»  pyXxcaTrcu3 xapakariapra )xaBo0 Oepwiil, MacaliaH, CUTHAII OepHIIl, YyIupuo
KYWUHIII CYPOBHOMAHU Oa)kKapulIjaH BO3 KEUHUII Ba OolIKaiap.

HukoObnam — MabayMoTIapHu YKUO OJUIIHM KUHUHIAIITUPUII MaKCcaauaa
ylaapHu KpunTtorpadusi OpKaau KOJIAIL.

Taprubnam — mabiaymoTiap OWliaH WIUIANIA UIYHAAW MIapT-IIapouTiap
SApaTUIaANKU, PyXCaTCU3 TU3UMIa KUPUO OJIMII SXTUMOIU KaMauTUPUIIA]IH.

MaxOypunain — KaOyn KUJIMHTaH Koujajapra acocaH MabJIyMOTJIApHU KalTa
unulam, akc xonja (QoiiganaHyBuMiiap MOAAHMM, MabMypud Ba IKUHOUU
’KazoJaHaauiap.

VYHaaMOK — axJIOKUid Ba 0100Mil Koujajapra OMHOaH KaOyl KWJIMHIaH
TapTUOIapHU Oa)kapulira HyHaaTUPUIITaH.

Okopuaa kentupuiaran ycyilapHd amaira OIIUpulIga Kyduaaruua
TacHU(IAHTaH BOCUTATAPHU TaJAOUK STUIIAIH.

Pacmuit BocuTanap — maxcliapHd UIITUPOKUCU3 aXxOOPOTIapHU XUMOSLIAII
dbyHKIMSIapUHT OaXkapaJurad BOCUTAJIAPAUD.

Hopacmuii Bocutmiap — OeBocuTa mmaxciapHu GaonusTd €Kd yHUHT
(haonusATUHU aHUKJTA0 OEpyBUYM persiaMeHTIIAPIUD.

TexHukaBHI BocuTanap cudaruga 3JEKTP, IIEKTPOMEXaHUK Ba AJIEKTPOH
KypwIMaJlap TyIIyHWIaau. TeXxHUKaBUM BocUTajiap y3 HaBOaTuaa, pU3HKaBUN Ba
anmnapariau OYJIHIIN MyMKHH.

Annapar-TeXHUK BocuTanapu Ae0 TeIeKOMMYHHKALUS KypuiaMaaapura
KUPUTWITAH €KU y OunaH uHTepdelc opKalu ylaHTaH KypuiaMalapra auTHIaju.
Macanan, MabIyMOTIIADHU HA30paT KWIUIIHUHT KYyPTIUK YU3MACH, S'bHU
KYHATWIAIUTAH MabIymMoT uynga Oy3u0 TajakuH OSTWIMIIMHU —aHUKJIAIIIA
KYJUIaHUIaAUTad Ha3opaT 0ynu0, aBTOMATUK paBUIIA UIIl COHUHUHT KY(QTIUTUHU
(Hazopar pa3psau Ousan OUpraaukaa) TEKIIUPAIHN.

duznkaBUil TEXHUK BOCUTalIap — Oy aBTOHOM XOJIJIa UIIUIAlIUTaH KypujiMa
Ba TM3UMIapaup. Macanan, ogauii sk Kyiadaapu, epazaja YpHaATUITaH TEMUP
naHxapanap, KYpHUKJIanl 3JeKTp yCKyHajlapu (U3MKaBUM TEXHUK BOCHUTajIapra
KHUPAJIH.

Hactypuii Bocutanap — Oy axOopoTinapHu XuMosuiail (yHKIUSTIapUHU
Oakapuill y4yH MYJDKaJUIaHTaH Maxcyc JacTypuil TabMUHOTAHP. AXOOpOTIapHU
XuMosIania OMpuHYM HaBOaT[Aa SHI KEHT KYJUIAaHWITaH JacTypuil BocUTaiap
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XO3UPI'M KyHJa MKKUHYM Jlapakald XUMOsl BOCHUTAacH XucoOyiaHaau. byHra mucon
cudaTuaa mapoyib TU3UMUHU KEATUPUIL MYMKHUH.

Tamwkunmuii  XuMosimamr  BocuTaidapu — Oy  TaJeKOMMYHHMKaIUs
YCKYHQJIAPUHUHT SIPAaTWIMIIA Ba KYJUIAHUIIM >Kapa€HuAa KaOya KWUJIMHTaH
TAIIKUINH-TEXHUKAaBUN Ba TAIIKWIMNA-XYKYKUWd TanOupnapaup. bynra GeBocuta
Mucosl cudaruaa KyHugaru xapa€HJIapHU KEJITUPUII MYMKHUH: OWHOJApPHHUHT
KypPWINIIY, TU3UMHM JIOWKXaNall, KypUIMaJIapHU YPHATUII, TEKIIUPHILI Ba MINIra
TYILWPHILL

AXJIOKHI Ba 0100Mi1 XMMOsUIalll BOCUTAJIApU — Oy XUcOoOJall TEXHUKACUHU
PUBOXUIAHUINM OKMOaTUAa Maijo OynanuraH TapTuO Ba KEIUIIYBIApAUp. YOy
TapTHOIap  KOHYH  Japaxkacujpa  Oyiamacana, YHH ~ TaH — OJIMACIIMK
¢doitnananyBuMsIapHU 00pycura 3u€H €TKa3uII MyMKHUH.

KoHnyHuii xumosutamnr BocuTanapy — Oy JaBjiar TOMOHHMJAH MILIA0
YUKWITaH XyKyKHH XyXoKariap caHalagu. Yiaap OcBocuTa axOopoTiapiaH
¢doiimamanuml, KaldTa WOUIAl Ba Yy3aTHIIHM TapTHOJAIITHUpagud Ba Yoy
KouJajdapHu Oy3yBUMWIAPHUHT MAChYJIUSATIAPUHUA aHUKJIa0 Oepau.

Macanan, Y36exkucton Pecnnyonukacu Mapkasuii 0aHKM TOMOHMJIaH MIIAa0
YUKWITaH KouJajapujaa axOOpOTHH XUMOSUIAIl TYPYXJIapUHHU TAIIKWJ KUJIMIL,
VIQpHUHT BaKoJaTIapu, MaxOypusTIapu Ba >KaBOOTapiUKIApU aHUK EPUTHO
OepuiraH.

XaB(CU3IMKHHA TabMHUHIIAII YCYJIJIApH Ba BOCUTAJIAPUHUHT
PUBOKJIAHUIIMHM Y4 OOCKUYra aXpaTuil MyMKHUH:

1) nactypuil BocuTajJapHu pUBOXIAHTUPHULL,

2) Oapua ityHanumnuiap 0yinda puBOKIaHUIIY;

3) ymOy 6ockuyaa Kyiinaaru nyHanumuiap 0yitndya puBoKJIaHUILIIAP
Ky3aTUJIMOKJA:

» XuMosIanl (PYHKIMSUTAPUHU anlapamiv aMaira OIAPHIII;

» Oup Heda xuMosuTa GYHKIUIIAPHHN KaMpad OJITaH BOCHTAIAPHU

SIPATHIIL

» aJrOpWUTM Ba TEXHUKABUU BOCUTAJIAPHU YMYMJIAIITUPHUII B
CTaHJIapTJIallL.

beBocura TapMoK OYitnua y3aTwiiaurad MabIyMOTIapHH XUMOsSIIAII
MakcaJuaa Kyiuaaru tTaaoupiapau 0akapuill J03uM OViaau:
» y3aTHJIaJurad MabJIyMOTJIApHHU O4M0 YKHUIIIAH CaKJIaHUIII;

> y3artujaaaurad MabJIyMOTIIAPpHA TaXJIWJI KUJINIIAAH CaKJIIaHWIII,

» y3aTHIaJurad MabJIyMOTIApHH Y3rapTUPHUILTA WY KYHMaCIHK Ba
Y3rapTUpHILTa ypPUHULIUIAPHY aHUKJIALLL;

» MabJIyMOTJIApHH Y3aTUII MaKcaauaa KyJIJaHUIaural 1acTypuit
Y3WINILIJIAPHU aHUKJIAIIra Wy KyHMAacIIHK;
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» (upuOrap yIaHUUTAPHUHT OJIAMHU OJTHUIIL
YOy TanOupnapHu amanra OuMpuiaa acocal KpUunTorpapuk ycyiap
KYJUIAaHWJIA/IH.
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JABOJIALII MYACCACAJIAPU AXBOPOT TUBUMHMWHUHI'
TAIIKWJIUM BA AXBOPOT MYXUTH

Cagpapos T.C. , Cooupoe P.A. Touwikenm axoopom mexnonozusanapu
yuugepcumemu Camapxano guauanu, Y30eKucmom.

Aunomayusa: Ywoby Mmakonaoa Oagonauwi  myaccacarapu — axobopom
MUBUMUHUHE  YMYMUL  MAPKUOULL  MY3UTUWY, VHUHS MYXUmuoa edunaoueau
macananap, axoopom musuMued mMawiku Myxum ounan 0ynaoucan aiokaiap
acocuoa  Kyuunaouean manaonap — xexmupuinean.  Illynuneoex,  odasonauu
NPOPUIAKMUKA  MYACCACANAPUHUHE UHMESPALIAUEAH MOOeIUHU — UUIAUWUHU
amanea owupuul Y4yH axoopom MyXumuu ughooanosuu Hopmaiiaumupuican
eMMUIUK MABIYMOMIAP 6a3acu mapkubu mascusi SMuiea.

Kanum cyznap: Tubobuii myaccaca, axbopom muzumu, axoopom myxumu,
mapxuo, manad, unmezpanilauean Mooei, Maviymomiap 6a3acu.

Aunomayua: B oOaunoti cmamve paccmampusaemcs odOwas cocmasHas
CMPYKMypa  UHGOPMAYUOHHOU  CUCMEMbl JeYeOHUX  YupexcOeHutl, 3a0aqu
BLINONIHAIOWUECS 8 DIMOTL cpede, A MAaKIHce NPUBeOeHbl NOCMABIeHHble MPedOBaAHS.
UHGOPMAYUOHHOU CcucmeMbl HA OCHOB8e C6s3ell ¢ 6HeuwiHell cpedou.  Taxorce,
pexomenoosan  cacmas — QOpMAIU30BAHHOU  CEeMU3HAYHOU  0a3bl  OAHHBIX
gvipaxcaowue UHGOPMAYUOHHYIO cpedy OJisl peanu3ayuu UHmMe2pupo8aHHou
Mooenu 1e4eOHO-NPOPULAKMULECKUX YUDPEeHCOEHUL.

Knrouesvie cnosa: Meouyunckas yupesicoenus, ungopmayuonHas cucmema,
ungopmayuonnas cpeoa, cmpykmypa, mpebosanue, UHMESPUPOBAHHASI MOOeb,
0a3a OaHHbIX.

Annotation: This article discusses the General structure of the information
system of medical institutions, the tasks performed in this environment, as well as
the requirements of the information system based on links with the external
environment. Also, it is recommended to create a formalized seven-digit database
expressing the information environment for the implementation of an integrated
model of medical institutions.

Keywords:  Medical institution, information system, information
environment, structure, requirement, integrated model, data base.

Mabaymkn  XO3upru  BakTAa THOOMET  Myaccacainapuaa  axOopot
THU3UMJIApUAaH yHymIn ¢oiiajiaHuIl eTapinya Wynara KyWuiaMaraH, aipum
THOOMN Myaccacanap/iaruHa Y3JapUHUHT Xycycuil axO0opoT TH3MMIIapUJIaH
dbolmanaHuIMOKIA. [y  cababaum  kynruHa  JaBojami-TnpoduiakTUKA
Myaccacajapyuia MabJIyMOTIIADHUHI acCOCUM TaIllyBYUMCH KOFO31ap €KW OIIui
¢daitnnap OYynuO konMoknaa. byHpaih mapoutaa kKyWuaarn MyaMmodiap maiiao
oynanu.

MacanaHn naBoJIaHMIII YYyH KWJIMHUKara KejiraH OeMop OomiKa Xymyaja
pyiixaTna Typra 0yica, ymoy KIMHHKaaa OEMOPHUHT IIaxcuid THOOMET Bapakacu
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MaBxKyJ OynMaca, MUQPOKOPIAPHUHT OeMOp Xakujaru Oapya MabIyMOTIIApHU,
KyMmIlaJlaH, OEMOPHUHT Y3HUTa XOC KacaJUTUKIApU XaKuJa MabJIyMOTJIapHU Te3/a
OJIUIITa UMKOH OYIIMaiian.

Aiipum ¢daBkynonna BazusTiIapAa yuiOy MabiaymoTiapra Te3KOp Jra
OynMaciuk 0eMop Xa€THHU CaKJIalll YUyH Xaj KHIyBYM poJl YHHAIIKM XaM MyMKHH.
Ymby mynoxaszanap/ian KYpuHUO TypyOAMKH, COFJIMKHM Cakjiall coXxacuaa THOOui
ax00pOT TU3UMIIAPUHU KYJUTalll J1013ap0 MyamMMoIapJaH XUco0OIaHa .

HaBonam npodunakruka myaccacanapu ([AIIM)ma axOGopoT TUUMIapuHU
KOpUU HTUII OeMOp XaKuJa MabJIyMOT OJUII MYaMMOCHHHU XaJl KHJIHIIL,
JIIMiapHuHT  y3ap0  QJOKaJlapUHU  OCOHJIAIITHPAAM Ba XarTo JIaBOJIAII
MyaccacajJapyuHu XaMKOPJIMK KWIMIITa JabBar »TaguraH OeMop XaKujaru
MabIyMOTJIapHU TapKalaraH Xojja cakjlaiau (TakCUMJIAaHTaH MabIyMoTiIap
0azacuHM Tawkuia 3tum). Jemak, OemMop xakuga TYJIMK MabJIyMoTiapra sra
oynmuuumk  yuyH Oapua JII[IMnapunu  OofioBuM THUOOMET  TapMOFUHU
MIAKJIJTAHTUPHUIIT JTO3UM.

ByHuHr yuyH mabiiym Oup ctpykrypara kupyBuu JIIMmnapununr xap Oupu
V3UHUHT axOOpoT TH3UMHUra 3ra OYIMIIM Ba YMyMHH CTpPYKTypara KHpPYBUU
JAIIMmapu Tapmofura ylnaHuIId Kepak Oynmagu. byHpmaid THU3MMIapHUHT
gapatuaumy  J[[IMnapna OGeMopHM TeKIIMpUIl Ba JaBojaiiia capdiaHaaurad
BaKTHU KUCKapTHpaJad, OpPTUKYAa KOFO30O03JIMKHHM OJJUHU OJagu, XamJa
mupokopaapHUHr (aon axOoOpOT OKMMHUTa 3ra OYIUIN HWIIWHU OCOHJIAIITHPAIH,
ylapHd MabMypui Tanabiapra smac, Oanku OeMopiapra AMKKAar KapaTHIIHUra
épnam Oepaau. Taxmummap myHu kypcaraauku [1-4], JdIIMmap ax6opot
TU3UMIIApUTa KYyuiiaaurad acocuil Tanadnap Kyluaaruiap:

- TalllKK MYXUT OWIaH axO0opoT aJMallMHUII KOOWJSTUra 3ra OYauIm
kepak. Tamku myxut Oy 6omka JIIIM O0ynumm xaM MyMKHH;

- TubOuit ax6opor Tuzumu JIIMnapuHuHr OGapua XomumIlapu Ba
OeMOpIapHUHT aXOOPOT IXTUEKIAPUHNA KOHIUPHUIIIHN KEPaK.

YOy tanabnap myHu kypcaranuku, Oapua JIIM axOGopor Tusumnapu
AroHa axO0OpOT MYyXUTHJA MILIAIIM Ba TalIKd MYXUT OwiaH siroHa (opmarna
ax00pOT aTMalIMHUII UMKOHUSITUTA 3Ta OYJIHIIN JTO3UM.

JIIM ax0opoT TH3UMra TalllKi MYXUAT OuWjlaH aJoKacu eduiaJiuraH
Macanajiap YydyH TamaOHOMalap, MacajajapHU €YUl y4yH Oupiamuu
MabJIyMOTIap, MIYHUHIZIEK, Macaja €YMMHUHHM HATWXKaJlapyd Ba YIApHHU HOOOPHII
Kepak OyyiraH MaH3WUIap OYJIUIIN MYyMKHUH.

JIIM ax0opoT TH3MMH JOWpacuja TallK{d Tajgadiap acocuaa e4YujiaguraH
Macajanapra TUIUK MUucoiuiap cudarnia KydugarmiapHu KEITUPUIL MyMKUH:

-JIIIMpa xap 6up Tannanrad npodui Oyiinya BpawapHUHT YMYMUN COHU
Ba pYMXAaTWHU TaHJIAILL

-JAlIMpa kypcaTuiaran MyTaxacCUCIMK Oyinya Xu3Mar KypcaTyBYd
MEPCOHAIIAP COHU Ba PYUXATUHU AHUKJIAIII;

-xap Oup npodun 6yiinua toudanapra sra OYyirad Bpaujgap yMyMHH COHU
Ba pYMXAaTWHU aHUKJIAIl;
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-OMpop naBp WYMJa KIMHUKAJA JABOJIAHTAH OeMopiap TapKUOMHU sIlaml
MaH3WJIM, TAalIXWCH, JaBOJIOBYM Bpaud Ba OomIKa Kypcarruuiapu Oyinua
cuH(Iapra axXparuil;

-JIIMparu Ba Oynumiapaard OYIl KOeKaJapHM Ba OYIl mMajatalapHu
aHUKJIAIL;

-TaJ1a0d 3TWIraH Bpad Ky3aryBujaa Oyiaran Oemopiap pylxaTuHU aHUKJIAL;

-BpawIapHUHI KOPUM BaKTIard IOKJIaMacuHu (KOpUIl BakKTIa Bpadra
OupUKTHUpUITaH OeMopiap COHU ) Ba OaHIIUK KOA(PPUIUEHTUHU aHUKJIAI Ba Iy
Kabwmap.

Anoxupa JIIM yuyH TuOOMH axOOpOT THU3MMHHUHI HWYKUA TapKUOMIA
TYy3WJIUIIMHU [5-7]napra acoclianran xoJjija KyHujard pacmaarujaex udopanant
MYMKHUH. Y0y ax00opoT TUBUMUHUHT (GaonusT kypcatuiu yuyH JIIIMHuHT siroHa
ax00poT MyxuTH [8] MaBxyJ1 OyJIHIIIH KEpak.
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by epmnaru [lonuknunuxa modyau OeMoOpilapHU JacTiIa0Ku KYpUKIaH
VTkazumra mymxamianrad. by GeMopnapra maBoJiaHMIN Kapa€HUHU OOIILIAIlIUTa
€K OFUp XOoJUIapJa cTalMoHapra €TKU3uilra Wyuianma oepunaau. AMOymnaropus
IapoOUTHIA, Xap OUp TEKIIMPYB MaTHAA, OEMOPHUHI aXBOJWHU Ky3aTHII y4yH
acTiIa0Ky yupairyBaa OOlIaHTaH JUArHOCTUKA XapUTACH TAKOMUILIAIITUPUIIAIHN.

Arap Oemop KIMHUKaJa J[daBojlaHuINra po3u Oynca, IlomukinHuka
Monynuaan CrarnmoHap Moaynaura yTkazuiaau. by kapop kaOyn KuinHca, Oemopra
CranimoHap MOAYIM TOMOHHUJAH JABOJAHUII JAacTypliapy y4YyH Kyjnal
MMKOHUATIAPHU TaKIUM STUIIT UMKOHUTHU SIpaTUIaIH.

* By Oynumpaa crammoHap TOMOHUJAH aHUK OeMop Oyiinua yTka3zuiaguraH
TaJIKUKOTJIapra JOup Mypoxariap ypranwiaau. Hatmxanap 6eMOpHUHT KapTacura
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TalIXWC HaTwkajnapu Oyiinuya €3mnanu. J(MarHocTMka MOAYIHM YTKa3ujaaJauraH
TAIlIXUCU TAJIKUKOTIIAp TypiapH (paauanusi AMarHOCTUKACH, OMOKUMEBUN TaxJIUI,
TUOOMN ammaparypajiapjard TEKIIMPYB HaTwkalapu) Oyitmua Oup Heya
KHCMJIapAaH HOopaT OYIUIIN MyMKHH.

* Euum KkaOyn KUJTUIIHK KYJUIOBYM MOIYJ  FOOOpWITaH MabyMOTIap
acocujia TyplM KaccaJUulMKiaap cuH@uapu Oyinda ¢daonusar KypcaTyBud
JUArHOCTUK DSKCHEpPT TU3UMIIapjaH wubopar OYynub, cTanuoHap TOMOHHUJAH
1000pWIrad Kacajutukiap cuHdu koau Oyitnya r00opuiiraH MabIymMoTiIiap acocuia
daonusaT Kypcaraau Ba TalIXUCUWA e€4yuM KaOyl KWiaau, Xamja CTalroHap
MOMYJIUTa TaBCUA ATaAu. YOy MOIyA aCOCHHHM MPOIYKIIMOH Ba 3XTUMOJIUHN
MOJIeJJIap TAIIKWJI 3Tagu [7].

* EuuMra moc mynoaka BapUaHTUHMU TaHJAIl MOJYJAW TaHJIAHTAH €YUM,
SbHU TalIxuc OYirUya yHra MOC MyJioa)a BapuaHTIapUHU TaBCHUs ATaIu.

JIIM napaxacuga axO00pOT OKMMU XapaKaTHHU MOJICIUIAIITUPUIT MypaKkad
Macana Oynu0, Oup Hewa TypAaru MoJe/UIapHU WHTErpalusiall OpKajlud aMmalra
OIIUPUIUIIN MYMKHUH. Bu3HUHT Taknudumus Oyiindya UHTETrpalysialirad Mojien
Kyluaaru tTapku0ia Oy MyMKHH.

NHuTerpautamran Mmoaen cTpykrypacu [9]:

Mo = {Mc, M¢p, Mu, MM}, (1)

Oy epna Mo - naBoJanl >kapa€HUHUHT YMyMUN MOJEIH;

Mc -Tapkubuii Mmojmen;

Mg - bynkumonan Mozen;

Mu - uadopmarion Moaem;

Mm —paBonaimi-quarHOCTUK edumiiap KaOyn Kuwiui OViinya MaTeMaTuK Ba
MaHTUKUW MOJIEIUIap.

* Yy mojesuiap TU3MMHU TallIXUCIIAII Ba JaBOJall KapaéHUHU Mypakkad
TU3UM cudaruaa kapad TYIUK TaXJIHJI KWINIT UMKOHUSTUHU OepaJii.

* Tapkubuit monen cudaruga maBoyall KapaCHUHUHT Tpaduap TUUMU
KapajqraH OYnu0, >Kapa€HHMHT acOCHUW »JIIEMEHTJIapU Ba YlIap Opacuaaru
ajokanapHu udonanangu.

* TuOOuii €pnam kypcaruii xapaéHUHUHT (yHKIMoHAN MoAenuHaun [DEF-
auarpammanap kypunHumunga udomanam  MyMmkuH.  Wubopmanumon Mopen
UyHanTupwirad rpad Ba GyHKIHOHAI MOJEIIap acocuaa udoaanaHaiu.

bytyn JNIIM  napuHuHr  UHGOPMAIMOH  MOJAENH  KyWuaaru
dbopmaTalITUPUATaH €TTWIMK MablIyMOTIap 0a3zacu acocuia TYIUK (HaoiausT
Kypcaraau:

X={{P}.{D},{O}{P*}.{O*}{SL{R}} (2)

Oy epna {P} —TtuOOMiI1 KYpuUK HaTWXKACHAA aHUKJIAHAJIUTaH MapaMmeTpliap

tymnamu; {D} —ymly napamMeTpiapHUHT JAuanasonjapu tymiamu; {0} —

napaMeTpiap auvamnazoniapu Oaxonapu Tymiamu; {P*} — nuamasoHiapHUHT
MyMKUH OVyiran koMOuHanusuiapu Tymiamu; {O*} — my koMOuHanusiap
Oaxonmapu Tymiamu; {S! — Mynoaxanap BapuaHTiapu; {R}! — paBonamijiaru

TallMHIaBIap (Myjaoaxanap).
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Yoy (2) ertunukHu wmakuiaHtTupuin (1) wHTErpamnamraH MOJEITHU
aMajira OIIMpPHUII MMKOHUATHHM fpaTaau, Xamja OeMop XakuJarud yuoy
makjjgaru 0apya mabiiyMoTiapu y naBojanrad J[IIMcu mabiymotnap 0aszacura
KUPUTUJIAINA Ba CaKJIaHA]IH.

Arapga Oup xun axOopoT Mmyxutuaa ¢aonuar kypcaryBuu JIIMnapapo
TapMOKJIap MaBxyn Oyica, 6emop Typau IIMmapura mypoxkar KujiraHuja yHra
TETUIUIM MabIyMOTIapra TE3KOp 3ra OYNIWIll UMKOHHMSTHUHU sparaau. by sca ¥3
HaBOaTHJa TallXKCIAIl Ba JABOJAIl Kapa€HU TE3KOPJIUTY Ba caMapaJopJIUTMHU
omupuil uMKoHUsITUHU Oepanu. [llynunrgek, JIIMHUHT axO0pOT TU3UMU UYKHU
Ba TAIlIKU XUCOOOTIAPHU TE€3KOP TAKJIUM STHUIIHU XaM TabMUHJIANUIH.
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COMPARING HEALTH RISK FACTORS WITH CLINICAL EXPENSES
BY USING CLASSIFICATION ALGORITHMS

Shahrukh Qureshi. Computer Science Dpt of Riphah International Universty
Lahore, Pakistan.

Abstract. Clinical expenses is one of the major costs in a human life. Its a
typical information that one way of life what's more, different physical parameters
directs sicknesses or infirmities and these infirmities directs clinical costs.
According to different studies, main reason for higher medical expenses is personal
medical care which include BMI, age factor, and smoking. In this research, we
target to discover a correlation between personal clinical expenses and various
factors, and compare them by using Weka. In this research we found that higher
BMI, age, and smoking have a high relationship with higher clinical expenses
which showing they are main considerations in adding to the charges.

Keywords: Weka, Clinical expenses, BMI, Smoking, Age

1. INTRODUCTION

As per WHO, individual consumption on clinical services has been
expanding quicker than the general economy [1]. In this expansion has been
credited to numerous causes, major of which incorporate ageing, smoking, and
increased BMI. In this research, we target to discover a correlation between
personal clinical expenses and various factors using dataset of various people with
attributes such as number of children, region, smoking, age, and BMI.

We will start from correlation of Clinical charges with each of the attributes
such as number of children, region, smoking, age, and BMI .In this research we
used classification algorithms such as Linear regression and Random Forest, we
will use these algorithms to compare the clinical expense verses other attributes of
dataset. With the help classification algorithms we can create different visualize
model.

Linear regression is a direct way to deal with displaying the connection between a
scalar reactions and one or more explanatory variables. Random forests use a
variety of packing whereby numerous autonomous trees are found out from a
similar preparing information.

2. Literature Review

There have been different investigations in this field, as the expansion in
medicinal services use has been prevailing throughout the years. Heftiness has
comparative wellbeing conditions as that which accompany twenty years maturing
as Sturm examines in this paper [2]. Here he thinks about the impacts of weight,
overweight, smoking, what's more, issue drinking dependent on national review
information in the USA. Another comparable paper utilized different relapse and
various leveled numerous relapse to discover the determinants and related elements
that contribute to medicinal services uses in Korea [6]. The examination classes
determinants into debatable and non-debatable variables and finds that the extent
of old in the populace is the significant supporter of clinical expenses.
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3. Dataset
In this research we used insurance.csv dataset file from Kaggle which
contains Clinical cost personal dataset of people. During this research 1 found
many dataset but I used this dataset due its attributes which are simply represented
and helpful in my research work.
3.1 Attributes in the dataset

Column Description

Age Age of primary beneficiary

Sex Insurance contractor gender. female/ male

BMI Body mass index, provides an understanding of body.
Children Number of children covered by insurance
Smoker If Insurance primary smokes
Region The beneficiary’s residential area in the US.
Charges Individual medical costs billed by health insurance.

Figure 10 Attributes in the Dataset
4. Result and discussion

4.1 Implementation of Algorithms

Weka is picked for implementation of algorithms. The target of choosing this
tools is to comprehend the fundamental ideas and furthermore utilization of these
calculations progressively. Weka is useful in learning the essential ideas of Al with
various choices and examines the yield that is being delivered.

We will apply classification algorithms such as linear regression and
Random Forest, we will use these algorithms to compare the clinical expense
verses other attributes of dataset. With the help classification algorithms we can

create different visualize model.

Figure 1 Summary of Dataset Attributes (Age, Sex, Smoker, and Region)
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Figure 2 Summary of Dataset Attributes (BMI, Children, and Charges)
4.2 Compression of different attributes of dataset
4.2.1 Linear Regression

Linear Regression Model
charges =

T7.0064 * age +
§.6413 * bmi +

1.5441 * children +

3.874% * smoker=yes +

2.7452 * region=northwest,northeast, scutheast +
8.4696 * region=scutheast +

8.1277

Time taken to bulld model: 0.3 seconds

=== (ross-validation ===

=== Summary ===

Correlation coefficient 0.864
Mean absolute error 4211.6025
Root mean squared error 6095.5645
Relative absolute error 46.2753 §
Root relative squared error 50.2564 %
Total Number of Instances 1338

Figure 3 Linear Regression Model shows summary
Results:
Time taken to build the model = 0.3 seconds
Correlation coefficient = 0.864
Total number of instances = 1338

Plot: insurance_predicted

48970, 2476

asnss.sasa 2

137,011

yes

Figure 4 Smoker Vs Chargers
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Plot: insurance_predicted
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Figure 5 Region Vs Charges
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Figure 6 BMI Vs Charges

As we compared different attributes of our dataset using linear regression to find
higher clinical expense verses other attributes of dataset.as show in figure 4 the
smokers have high ratio of medical expense as compare to non-smokers, also in fig
5 southeast and southwest region have higher expenses than northwest and

northeast. In last fig 6 which show if human BMI is less than 48.07 the medical
expenses will be high.

4.2.2 Random Forest

Classifier output

Figure 7 Random Forest Model shows summary
Results:

Time taken to build the model = 0.7 seconds
Correlation coefficient = 0.9218
Total number of instances = 1338
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Figure 8 Children Vs Charges

Plot: insurance_predicted

G370, 4ZB0L. [

32446, 150

liz1.8738
Lenale

male

Figure 9 Sex VS Charges

As we compared different attributes of our dataset using Random Forest to
find higher clinical expense, It shows in fig 8 that people having less than 5
children have more medical expense and in fig 9 we used sex attribute verses
charges which shows even between male and female.

4. CONCLUSION

Through building linear regression & Random Forest models and comparing
them by using Weka we were able to predict with relatively high degree of
accuracy medical expenses, healthcare costs also have nonlinear dependency
significantly across Smokers, Age, and BMI. While other factors such as region
and gender have
least relevance in the medical expenses based on insurance data. In real insurance
considerably more factors are viewed as like, different disease conditions, earlier
clinical history etc.
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MA'LUMOTLAR BAZASINI ANDROID TIZIMIDA ISHLOVCHI
DASTURIY TA’MINOT UCHUN LOYIHALASHTIRISH QOIDALARI

O’rinov N.T., Madolimov E.,, Andijon davlat universiteti, O’zbekiston.

Annotatsiya: Hozirgi kunga kelib kompyuterlarni o’rnini mobil telefonlar
egallamogda  shuning uchun android tizimida ma’lumotlar  ba’zasini
loyixalashtirish muxim axamiyat kasb etmoqda.

Kalit so’zlar: Kompyuter, android, online, avtomatlashtirilgan, oracle, My
SOL

Aunomayua: B uacmoswee 6pemMs  KOMNblOmMepbl  3AMEHAIOMCS
MOOUNbHBIMU MeNepOHaAMU, NOIMOMY BANHCHO c0o30amb 0a3y OAHHBLIX 8 cucmeme
Android.

Knwueswvie cnosa: 11K, Android, ounatin, asmomamuzuposanmblii, opaxyi,
My SQL

Abstract: Currently, computers are being replaced by mobile phones, so it is
important to create a database in the Android system.

Keywords: PC, Android, online, automated, oracle, My SQOL

Android operatsion tizimi rivojlanib borishi bilan, u tizimda ishlovchi
dasturlarga bo’lgan talablar ham ortib bormoqda. Har qanday dasturiy ta’minot
yaratishdan oldin dastlab yaratiladigan dastur uchun texnik topshiriq tuzish zarur.
Texnik topshirigning ham eng dastlabki elementi bu ma’lumotlar bazasini
loyihalashtirishdir.

Hozirgi kunda yaratilayotgan dasturlar asosan 2 turga bo’linadi :

1) Kompyuterning o’zi yoki biror qurilma uchun xizmat qiluvchi dasturlar

2) Biror bir jarayonni avtomatlashtirish uchun yaratiladigan dasturlar

Avtomatlashgan ish o’rnida jarayon davomida inson ishtirok etmaydi.
Barcha jarayonlar avtomatlashgan holda amalga oshiriladi.

Avtomatlashtirilgan ish o’rinlarida esa jarayon davomida inson tarafidan
kiritilayotgan malumotlarga asoslanib, vazifani bajaradi.

Avtomatlashtirilgan ish o’rinlarini yaratishda dastlabki vazifa shu jarayonni
to’lig o’rganish hisoblanadi, ya'ni ishning qanday tartibda borishi, qaysi holatlarga
bog’lig va hokazo. Masalan, oddiy poliklinikada bemorlarni ro’yxatga olishni
avtomatlashtirish uchun dastlab ro’yxatga olish qanday tarzda kechishi, ro’yxatga
olish uchun ganday ma'lumotlar zarurligi, oldin ro’yxatdan o’tgan bemorga qanday
xizmat ko’rsatiladi va shunga o’xshash birja savdosini ham ONLINE tarzda
ommaga taqdim etishni har bir jihat alohida e'tibor bilan o'rganilishi zarur.

Dasturning uzoq va samarali xizmat ko’rsatishi uchun shunga o’xshash
barcha holatlarni o’rganib, ularning yechimlarini ham yaratib ketish zarur. Hozirgi
kunda dasturiy ta'minotlarga bo’lgan ehtiyoj ortib borishi bilan, ularga bo’lgan
talab ham ko’paymoqda. Hozir oddiy funksiyaga ega bo’lgan dasturni yaratib,
uning ortidan foyda topish juda murakkab hisoblanadi.
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Dasturga buyurtma beruvchi tashkilot, firma yoki shaxs dastur uchun
mablag' sarflagandan so'ng, unga bo’lgan talabni ham o'ta yuqori darajada
qo'ymoqda. Yuqoridagi misolga qaytsak, poliklinikada royxatga olish bo’limi
uchun avtomalashtirilgan ish o'rnini yaratish kerak bolsa, u dastur faqatgina kelgan
insonlarni ma'lumotlarni yozish bilan cheklanmasligi kerak.

Yaratilgan dastur sun'iy intellektga (aqlga) ega bo’lishi zarur ya'ni dasturda
hisobotlarning turli ko’rinishlari, ixtiyoriy turdagi qidiruv tizimi, tezkorlik kabi
funksiyalar bo’ lishi shart

Bunday imkoniyatlarga ega bolgan dasturiy ta'minot yaratish uchun dastlab
qilinadigan ishlar loyihasi quriladi va shunga garab ma'lumotlar bazasi yaratiladi.
Ma'lumotlar bazalarini boshqarish tizimlarini tanlashda yaratiladigan dasturda
ma'lumotlarning hajmi, bir vaqtda ko'p foydalanuvchilar bilan ishlashi,
ma'lumotlar qidiruvining tezkorligi kabi jihatlarga ahamiyat berish zarur. Masalan
agar yaratiladigan dastur ko’pgina foydalanuvcbilarga xizmat korsatsa MySQL,
agar bir jadvaldagi malumotlar ko’p bolsa Oracle va shunga oxshash holda. Bu
vazifa dasturchining o’z ixtiyorida fagat MBBTni tanlayotgan vaqtda keyinchalik
dasturni yaratishda qiyinchiliklar tug'ilmasa kifoya.

MBBT tanlangandan so'ng eng asosiy masalaga o'tiladi bu - ma'lumotlar
bazasini loyihalashtirish. Ma'lumotlar bazasi to'g'ri loyihalashtirilgan bo'lsa,
dasturni yaratishda chorasiz amal bo'lmaydi.Shu bilan birga dastur yaratib
bo’lingandan keyin ham unga qo’shimcha imkoniyatlar qo’shish mumkin bo’ladi.
Xo'sh ma'lumotlar bazasini loyihalashtirishda nimalarga e'tibor qaratish zarur?

Ma'lumotlar bazasini loyihalashtirishda asosiy 6 ta qoida mavjud

1) Mos maydon nomlarini tanlash

2) Ma’lumotlarni kerakli qismlarga ajratish

3) Barcha detallarni bir joyda saqlash

4) Bir xil ma’lumotlarni ko’p marta takrorlanishini oldini olish

5) Ortigcha (keraksiz) ma’lumotlarni yo’qotish

6) Har bir jadvalda kalit maydon hosil qilish

Eng avvalo ma’lumotlar bazasi jadvallardan tashkil topadi. Ma’lumotlar
bazasi, undagi jadvallar va jadvaldagi ustun nomlari tanlanayotganda maxsus
qoidalarga amal qilish talab qilinadi. Bu qoidalarga asosan quyidagilar kiradi

- undagi jadvallar va jadvaldagi ustun nomlari lotin alifbosi harflari,

sonlar, “  belgisi yordamida tuziladi

- Hech gachon son birinchi o’rinda kelmasligi kerak (1talaba kabi)

- Maydon nomlari probel, “,”, “.” Belgilarisiz, uzluksiz tarzda keltirilishi
zarur

- Kirill alifbosidagi harflardan foydalanish tavsiya etilmaydi.

- Yaratilayotgan maydon nomi haqiqily ma’lumotga mos holda berilsa
maqgsadga muvofiq boladi ya’ni masalan bemor familiyasi kiritilishi kerak bolgan
maydonni familiya, fam, surname kabi nomlansa keyinchalik ishlash davomida
qiyinchiliklar kuzatilmaydi.

Yuqoridaga qoidalarga amal qilingan holda ma’lumotlar bazalari
loyihalashtirilsa, har qanday tizimda ishlashga mo’ljallangan dasturiy ta’minot
ham qulay, go’shimcha imkoniyatlarga ega bo’ladi.
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KPEMHUIA ACOCJU KYEL DJIEMEHTJIAPUHU «SENTAURUS TCAD»
MAKETH EPTIAMMJIA MOJEUIAIUTUPHULIJA XAPOPATHU
XUCOBI'A OJIMII

Anuee P.Y.!, A60ysoxuooe M.K.%, I'yviomoe K.JK.?
"mexnuka gpannapu doxmopu, npogeccop, alievuz@yahoo.com
2PhD cmyoenm, info@murodjon.uz
3Cmyoenm, jasurbekgulomov@yahoo.com
AHOuUNMCOH 0asam yHueepcumemu

Annomauusa: Ywoy maxonaoa Sentaurus TCAD oacmypnap naxemu
époamuda KpemHuti acociu p-n Ymuwiu Kyeul 3aeMeHmiapuea XapopamHuHe
mavcupu Hamudcacuoa GQomodieKmpux 3apsaoiapru  y3amuul HCapaéHiapuHu
MOOe/IaumupuLl Macaiaiapy Kypuod YuKuiean 8a Myxokama KUiuHeaH.

Kanum cy3znap: Sentaurus TCAD, kpemnuu, Kyéw snemenmu, Kyéul
bamapesnapu, xapopam, MoOelb, MOOENNAUUMUDULL.

Annomauus: B pabome npugedenvl u 006CyiHcoeHvl 80NPOCHl MOOEIUPOBAHUS
npu nomowu «Sentaurus TCADy npoepammnotl cucmemsl 81usHue memnepanypbl
HA OCHOBHble (QOmMOodleKmpuyecKue Npoyeccvl NepeHoca 3apsaoa 8 KpPeMHUEBbIX
CONHEUHBIX IJIeMEeHMax ¢ p-n-nepexooom.

Knroueswvie cnoea: Sentaurus TCAD, kpemnuu, conHeuHviu 31eMeHm,
conneunas bamapest, memnepamypd, Mooeib, MOOEIUPOBAHUE.

Annotation: In this article presents and discusses modeling issues using the
Sentaurus TCAD software system, the effect of temperature on the main
photovoltaic charge transfer processes in silicon solar cells with p-n-junction.

Keywords: Sentaurus TCAD, silicon, solar cell, solar battery, temperature,
model, simulation.

Kyém sneMmeHTnapu Ba Ky€um OaTapesulapyHy HMOUIa0 YMKApUII Ba CaHOAT
coxacuja TaAOMK KWIMLIIHUHT SHI MYXUM MyaMMoJIapujaH Oupu Oy Ky€m
HYpJIAPUHUHT TYFpUAAH-TYFPU Ba MyHTa3aM paBHIlJa KY€l SJIEMEHTU CUPTHUTra
TymuO TypHIHM HaTHKAcuaa KU3UO KeTUIIUIup. ByHnaH KYpuHAIUKU, KPEMHHM
acocid Ky€ll 3JIeMEHTJIIApPHUHT (POTOZIEKTPUK MMapaMeTpiiapura XapopaTHUHT
TabCUPUHM VPraHWIl XO3UPrd KyHHHUHT J1013ap0d MyaMmmoJiapujiaH Oup
XUCOOJIaHAIN.

KpemHnit acocumaru p-n-yTUOIM KyE€Il 3JIEMEHTIApUa HOACOCUU 3apsill
TallyBYWIAPHUHT (DOTORIEKTPUK TeHEpalus KapacHIapyuHU MOJEUIAIITHPHUIILL
yuyH «Sentaurus TCAD» nuneH3usiIanran JacTypuil makeTtuan (Hpoiaananiim.

Ym0y mnakeTHUHr OuUp KaH4Ya MYXUM OJKHXaTjapyu OuiaH TaHUIIAMMU3.
Sentaurus — 0y TCAD uHCcTpyMeHTHapu Tymiamu Oynub, MUKPOIJIEKTPOHUKA Ba

HAHOAJIEKTPOHUKA acocua SPUMYTKA3TUWIM KypWIMAJIapHU HUIUIA0 YHUKApUIL,
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TaI0UK KWIWII Ba WIIOHWIWIMIMHU TEKIIUPUIIT YYYH MOJEUIAIITUPHIIL
BazupacuHu Oaxapaii.

Sentaurus  TIacTUHAIApHU  UNIA0  YUKapuil  OOCKUYWIApUHU  Ba
KypUWJIMaJapHUHT UIUIANIM TakKIuM 3Tuilga Qu3nk Mmojesiapiaan Qoiinanananm,
Oy Hadakar ypraHumi, Oajdkd SHTU SPUMYTKA3TUUIU KypUIMAJAPHUHT SIHTU
JIM3aHJIapU Ba MapaMeTpiiapuHU ONTUMAJUIAIITUPHUII YIyH UMKOH Oepaju.

Sentaurus TCAD makeTn K€HI MMKOHHMATra 3ra OYiraH kymiad nacTypuit
TabMUHOT TYyTuIamiapura sra. Onu6 6opunran tagkukor ummaa Sentaurus TCAD
naketuHUHT SDE, Sentaurus Device Ba SVisual momynnapuHu TapkuOura ojiraH
Sentaurus Workbench undparty3unmacunan gpoitnananuiim.

SDE — 6y 2D/3D rtaxpupnam myxutu 0Ynu0, reoOMeTpUK amaiiiap €paamMuaa
KYPWJIMAHUHT CTPYKTypacUHHU SpaTUIIl Ba TaxXpup KWIHII MYMKHH. Sentaurus
Device — kpeMHUIIU Ba apajall SpUMYTKA3TUUIN KypuiMallap CUMYISTOPHUAUD.
Y ¢épmamupma 2- Ba 3-YIUOBIM KPEMHHIUIM Ba apajaml SPUMYTKA3THWINA
KypUJIMaJapHUHT  3JEKTP, MCCUKJIUK Ba ONTUK XapaKTepUCTUKAJIAPUHU
MOJIECJTAITUPUIIT MYMKUH. By nactyp 3aMoHaBHil PyHKIMOHAT SPUMYTKA3TUYUIIN
TEXHOJIOTHSJIAPHH, JKyMJIaJlaH, HaHOyI4aMiIu KyE€ll 53JeMEHTIApHUA Hiuiad
YUKAPUIITHU PUBOXKIAHTUPUI Ba ONTUMAJLIAIITUPUIIHY KY1ad KyBBaTIalau.

SVisual — 6y TCAD &pnamuna OaxkapuiraH HILIApHU BU3yaJUIalITHPUII
Monynu xucoOnanamu. by mactyp ¢oiinananysuura 1D, 2D Ba 3D myxutuna
MabIyMOTIapHU TAAKUK KWJIUIIHU 3aMOHaBUNl MHTEpP(}aoa MyXUTHHU TaKIUM
KHJIAIH.

Sentaurus Workbench — 6y TCAD épnamunia mMoaemiamtupuin, OOmKapHui
Ba TaXJIWJ KAJIUIIT UMKOHUHH O€pyBUM TYIUK rpauK MyXuTAUD.

0

Doping Concentration
cm

. 9.999e+18
1.147e+17

1.315e+16

” 1.506e+13

-1.273e+12
B -1.261et14
i -1.100e+16

Pacm 1. SDE époamuoda apamunzan Kyéui InemMeHmMUHUHZ 260MeMPUK MOOeaU

0 1 2 3 4 5]

VYuuHr untyutus rpaduk QoiinananyBun unrepdeiicu doinananysumiapra
TCAD cumynsuusacu 6unaH OofnuK Oyiran onatuii BazudaiapHu OONIKApUII Ba
aBTOMATJIAIITUPUINTAa UMKOH Oepaliy, MacaiaH, MabIyMOT OKMMHUHHU OOIIKapHII,
my oKymiagaH — GoijanaHyBuM  KUpUTUII  GaljlapuHu  KalTa WAl
JToMUXalapHU MapaMeTpialITUpuIl, acoo0iap HHCTaHCHUSIIIApUHU CO3JIAIll Ba UIITa
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TYIIMPUII Ba TETMUUIM KYpHUII BocUTajapuaaH ¢oiigananu® HaTWkalapHU
BU3yaJu3alys KWINII UMKOHUHU Oepaau (pacum 1).

Sentaurus KypwiMamapu Ky€m Oarapesicuja Xap XWI Xapoparga ONTHK
reHepanusaap XoCcusl OVIWII TE3MUTMHU XHCOOJall MMKOHUHU Oepaau Ba YHU
ANIEKTP MOJEJUIAIITUPHUII Omnad Oornaiiau. Sentaurus Device OoNTUK CUTHAJUIApHU
unutad YUKApUIL TE3JUTMHU XHCOOJall y4yH OUp HeuTa YCyJUIapHHU KYJIaniau.
byHman Tamkapu, KpeMHHN acociyd Ky€ml JJIEMEHTIapu MapaMmeTrpiapura
XApPOpPAaTHUHI ~ TabCUPUHM  XHUcoOJall  yY4YyH TEPMOAMHAMHMK  MOZAENJIaH
¢doitnananuiarad. TepMoIMHAMUK MOJENA MaHXkapa Xxapoparu Kyiuaaru ¢popmyna
Oyiinua xucoOnaHaau:

%[CLT} —V(xVT) = —?[(PﬂT + ti)n}jn + (PpT + cpp)jp]

1 3 -
_E (Ef: + EET) (?jﬂ - qRﬂQ‘t,ﬂ)
1 3 -
- (EV = mT) (=V],, = qRpas) + RGP
OyHpa:
K — UICCUKJIMK YTKa3yBYaHJINUTH,
([ — maHxapa UCCUKJIUK CUFVMH,
Ec Ba Ey— MOC paBHIIIa YTKAa3yBUAHJIMK 30HACH Ba BAICHT 30HA SHEPTUSIIAPH,
G" — w-dactoTanu (POTOHJIAPHUHT ONTUK TE€HEPALUSICH TE3JIHUTH,
Ruetn 1 Ryerp — MOC paBUIILZIA ANEKTPOHJIAP Ba KOBAKJIAPHUHI PEKOMOMHALUS
TE3JIUTH,
Jn 1 Jp, — TOK OKUMH 3UYJINTH,
P, n P, — ®epMu noteHuuanura 3ra 0yjarad TepMai Kydiap.
[llynunraex, YKoyn wuccukiurd, TOMCOH MCCUKJIWTHM Ba PEKOMOWHAIIMS
MCCHUKJIUTH JKapa€HlIapy BU3yaUTAIITUPUIIIU. (pacm 2).

x Recombination heat

0 2 4 6 »

Pacm 2. Pexombunayua uccuKIucUHUHZ 6U3Yail Maceupu
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Kpemnuit acocnu Ky€Iil 3MeMEeHTHHH Y4 XUJ Xapoparjaa TeKIUpmiau(t; = -
10 °C, t, = 27 °C u t3 = 70 °C). Ky€um »lIeMEHTUHHHT XaKMHU MOJEIH
KOHCTPYKIMSCH, 3apsi]l TallyBYMJIADHUHT ONTHUK TEHepalusicu kapacHu
BU3yaJIU3allMACH, 3apsHU TallWIll BaKTUAAa HUCCUKJIMKHU Yy3aTUIl Ba Typiu
xapoparaa KpEMHUI acocnu Ky€11 AIIEMEHTUHUHT BOJIbT-aMIIeP
XapakTepucTukanapu rpaduxiapu onuaau (pacm 3).

I'paduknapnan  KypuHaOAWKW, Xapopar oOpTraHaa Ky€ul »IeMEHTUHUHT
caMapaJopJINrd KaMasip SKaH

v
[ Mt oy ""ﬂ-‘...'..-
10 - ! \
L }:\Q s
\ .
i
1 \
2 4 \
& \ 1
3 ' -.
= : !
£ | ~
8 5l ; !
\H '|
263K i 'i
| ‘
300K |
1
343K !
1 " . P N P | PRI " PR i " | "
0 0‘2 oIz 0’4
Voltage

Pacm 3. Typau xapopamaapoa 016m-amnep XapaKmepucmuKacuHuHz zpaguu
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AXBOROTNI QAYTA ISHLASH TIZIMLARIDA MA’LUMOTLARNI
MODELLASHTIRISH

Qosimova U.Z., Toshkent axborot texnologiyalari universiteti, O’zbekiston.

Anotasiya: Maqgolada bo ‘lajak informatika o ‘gituvchilariga "Axborot tizimlari"
standart kursi doirasida axborot modellashtirish ko ‘nikmalarini o ‘rganish va
buning uchun maxsus o‘quv metodologiyasidan foydalanish zarurligi muhokama
qilinadi. Ma’lumotlar bazasini bosqichma-bosqich modellashtirish orqali ushbu
metodika elementlari ko ‘rsatilgan.

Kalit so‘zlar: axborotni modellashtirish, metodologiya, ma’lumotlar bazasini
modellashtirish bosqichlari.

Anomayua: B cmamve paccmampueaemcsi 80npoc 0 HeobX00UMOCMU
Gdopmuposanus y 6yoywux yuumenet UHGOpMamuxy ymeHull uH@opMayuoHHo20
MOOENUPOBAHUS. U UCNONB30BANHUSL OISl 91020 CREeYUATbHOU MEeMOOUKU 00yueHUs 8
pamxax HopmamusHoz2o kKypca «HMugopmayuonnsvie cucmemsy. Ha npumepe
NOMANHO20 MOOeaUpo8anuss 06azvl OAHHBIX NPUBEOEHbl DNIeMEeHMbl  OAHHOU
MemoOouKu.

Knrwouegvle cnosa: ungopmayuonnoe mooenuposanue, Memoouxda, 3manbsi
MoOdenuposanus 6a3vbl OAHHbIX.

Annotation: The article discusses the need for the formation of future
informatics teachers‘ information modeling skills and the use of special
methodology of teaching in the course “Information Systems”. The paper offers
some elements of this technology in the process of phase-database modeling.

Keywords: information modeling, methodology, database modeling stages.

Informatika fanining asosiy predmeti - axborotni modellashtirishdir.
Axborotni modellashtirish ob’yektlar va jarayonlarni modellashtirish va bilimlarni
modellashtirishga bo‘linadi. Bundan tashqari, pedagogik kategoriya sifatida
axborot modellashtirish uch jihatdan ko‘rib chiqiladi: o‘rganish vositasi sifatida,
bilish vositasi sifatida, o‘rganish ob’yekti sifatida. Axborot modellashtirishni
o‘qitish jarayonida bo‘lg‘usi o‘qituvchi axborot modellarini ganday yaratishni va
keyinchalik o‘z kasbiy faoliyatida talabalarga qanday o‘rgatishni o‘rganishi kerak.

Ushbu murakkab muammoni hal qilish uchun o‘qituvchilarni tayyorlash
rejalariga maxsus "Axborotni modellashtirish" kursini kiritish mumkin masalan,
matematika o‘qituvchilar uchun. Bundan maqgsad talabalarga axborotni
modellashtirish usulini va uni turli fan sohalarida qo‘llashga o‘rgatishdir. Bo‘lajak
informatika o‘qituvchilarini tayyorlashda, bizning fikrimizcha, maxsus kurs talab
qilinmaydi.

Biroq, yaxshi natijaga erishish uchun ta‘limning asosiy e‘tiborini talabalarda
axborotni modellashtirish ko‘nikmalarini shaklantirishga qaratish kerak.

Hozirgi vaqtda axborotlarni modellashtirish “Axborot texnologiyalari”
yo‘nalishidan tashqari boshqa yonalishlarda toliq berilmaydi. Biz informatika
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o‘qituvchilarini "Axborot tizimlari" standart kursini o‘qitish misolida ma’lumot
modellashtirishga o‘rgatish imkoniyatlarini ko‘rsatamiz.

Ma’lumot lar bazasi nazariyasini taqdim etishda asosity ma’lumotlar
ma’lumotlar bazasini boshqarishning turli tizimlaridan (MBBT) foydalangan holda
to‘g‘ridan-to‘g‘ri kompyuterda ma’lumotlar bazasini (MB) yaratishning texnologik
masalalariga qaratiladi. Ma’lumotlar bazasini ushbu fan sohasining axborot modeli
sifatida ko‘rib chiqish bilan bog‘liq muammolar e’tiborga olinmaydi. Bu
"ma’lumotlar bazasi" bo‘limini kompyuter fanining boshqa bo‘limlaridan
ajratishga olib keladi. Bizning fikrimizcha, «modellashtirish» ning mohiyati
«Axborot tizimlari» kursining mavzularini turli xil sohalar uchun ma’lumotlar
bazalarini ishlab chiqishda aniqlik kiritish bilan mos keladi. "Modellashtirish
bosqichlari”", "modellashtirish ob’ektiga moslikni baholash va modellashtirish
magqsadlari" kabi nazariy masalalar bu yerda aniq amaliy ahamiyatga ega. Bundan
tashqari, ko‘p hollarda talabalar uchun ma’lumot modellarini o‘rganish tayyor
modellar (igtisodiy, biologik va boshqalar),orqali amalga oshiriladi chunki
ularning murakkabligi tufayli bunday modellarni mustaqil ravishda ishlab chiqish
qiyinchilik keltirib chiqaradi. Tayyor modellarni o‘rgangandan so‘ng talabalar
mustaqil ravishda ma’lumotlar bazasi axborotlarini modellashtirishlari
mumkin.|[1]

Biz shunday modellardan birini taklif qilamiz. Asosiy tushunchalar bilan
tanishgandan so‘ng (avtomatlashtirilgan axborot tizimi, ma’lumotlar bazasi,
ma’lumotlar bazasi, ma’lumotlar modeli, ma’lumotlarning relyatsion modeli) va
axborot tizimlarining tasnifini hisobga olgan holda talabalarga jadvalda keltirilgan
modellashtirish bosqichlarini ketma-ket bajarish orqali ma’lumotlar bazasini

yaratish tavsiya etiladi. (1- jadval).
1-jadval. Ma’lumotlar bazasini modellashtirish bosqichlari mazmuni

Modellashtirish .
s 1 Mazmuni
bosqichi

1. Modellashtirila- Taklif etilayotganlardan modellashtirish uchun ob’yekt sohasini
yotgan sohani tanlash; | tanlash va magsadni belgilash: ma’lumotlarni ishonchli saqlash va

axborot tizimini ushbu sohada zarur bo‘lgan ma’lumotlarni qayta ishlash uchun
yaratish maqsadini avtomatlashtirilgan axborot tizimini yaratish. Magsadga erishish uchun
aniqlash. zarur bo‘lgan ikkita asosiy vazifani hal qilish: ma’lumotlar bazasini

ishlab chiqish (ma’lumotlar bazasini loyihalash va uni kompyuterda
amalga oshirish); ma’lumotlar bazasi bilan ishlash uchun qulay interfeys
bilan dasturni ishlab chiqish

2. Tanlangan soha Mavzuni tahlil qilish, ishlab chiqilgan tizimning kelajakdagi
bo‘yicha kontseptual | foydalanuvchilarining axborotga bo‘lgan ehtiyojlarini aniqlash.
modelini qurish Ma’lumotlar bazasida saqlanishi kerak bo‘lgan ob’yekt sohasi haqida
ma’lumotlarning batafsil tavsifi. AT yordamida hal gilingan asosiy
vazifalarni shakllantirish.

Tizimda yaratilishi kerak bo‘lgan chiqish hujjatlarining tavsifi;
ma’lumotlar bazasini to‘ldirish uchun asos bo‘lib xizmat qiladigan
kirish hujjatlarining tavsifi

3. Mantiqiy Mantiqiy ma’lumotlar bazasi modelini yaratish:
ma’lumotlar bazasi - ob’yekt sohasida qanday mohiyat-aloga (ob’yektlar) haqida
modelini yaratish gapirayotganini belgilash;

- yechilayotgan muammo nugqtai nazaridan sub’yektlarning atributlari
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(xususiyatlari) muhimligini ajratib ko‘rsatish;

- har bir mantiqiy ob’yektning asosiy kalitini ko‘rsatish: ob’yektning
har bir namunasini yagona identifikatsiya qiladigan mohiyat atributini
aniqlash (yoki atributlar guruhi);

- sub’yektlarning o‘zaro munosabatlarini tahlil qilish, munosabatlar
turlarini belgilash;

- har bir ob’yekt uchun jadval tuzilishini aniglash

4. Fizik Ma’lumotlar bazasining fizikaviy modelini yaratish, ma’lum bir
ma’lumotlar bazasi ma’lumotlar bazasini tanlashdan so‘ng amalga oshiriladi. Tanlangan
modelini yaratish ma’lumotlar bazasining xususiyatlarini ob’yektlarni nomlash qoidalari,

mavjud ma’lumotlar turlari va ma’lumotlar bazasining yaxlitligini
qo‘llab-quvvatlash imkoniyatlari bilan tushuntiriladi

Keling, aniq misoldan foydalanib, talabalar o‘qituvchining rahbarligi ostida
bajaradigan harakatlar orqali, jadvalning ikkinchi ustunida keltirilgan
qadamlarning tarkibini tushuntirib beramiz (1- jadval).

O‘quv ob’yekti sifatida o‘quvchilarga "Poliklinika" bazasi maydoni taklif
etiladi. Poliklinikada bemorlar shifokorlar ko‘rigidan o‘tkaziladi. Bir vaqtning
o‘zida bitta bemor bir nechta uchrashuvlarni amalga oshira olmasligi sababli,
bemorlarning shifokor bilan ko‘rishlari jadvalini tuzish kerak. Uning magqsadi:
poliklinikada bemorlarni qayd etish uchun avtomatlashtirilgan axborot tizimini
yaratish. Birinchi bosqichda talabalar, ishlab chiqilgan tizim ATning qaysi tizimiga
tegishli ekanligini aniqlashi kerak.

Ikkinchi bosqichda talabalar poliklinika strukturasi bilan tanishishi kerak va
ATda hal etiladigan asosiy vazifalarni (kerakli ma’lumotlarni to‘ldirish va
tahrirlash; kerakli ma’lumotlarni qidirish, masalan, bemorlarning tashhislari,
ma’lumotni qayta ishlash) shakllantirish.

Uchinchi bosqichda, ob’yektning zarur asosiy sub’yektlarini aniqlash
("bemor", "vrach", "gabul", “tashhis”,”mutahassislik””) va ushbu ob’yektlarning
asosiy xususiyatlarini ko‘rsatib beriladi. Shifokorlar haqida shaxsiy ma’lumotlar,
shu jumladan ismi va mutaxassisligi saqlanadi. Bemorlar to‘g‘risidagi ma’lumotlar
ism, tug‘ilgan sana, yashash manzili va telefon ragami kabi ma’lumotlarda
saglanadi. Masalan, «bemor» ob’yekti atributlari: FIO, tug‘ilgan sanasi, manzil,
telefon). Poliklinika ma’lumotlar bazasining asosiy funktsiyasi, bemorni ro‘yxatga
olishni ta’minlash.

Shunday qilib, muammoning bayoni quyidagi shaklga ega:

"Poliklinika" ma’lumotlar bazasini yaratish, bemorlarni shifokorlar bilan
uchrashuvlar uchun ro‘yxatdan o‘tkazish kerak. Bunday ma’lumotlar bazasini
yaratish uchun biz, bemorlar, shifokorlar, ularning vaqti va uchrashuv natijalari
haqida ma’lumotga ega bo‘lishimiz kerak.

Shunday qilib quyidagi jadvalni (ob’yektlar) yaratamiz: Vrach, bemor,
tashrif.

Talabalarga wushbu jadvallar ganday bog‘liq bo‘lishi mumkinligini
ko‘rsatamiz:

e Vrash va bemor tashrif buyurish jadvali orqali bog‘langan;
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e Bitta shifokorga ko‘p tashrif bo'lishi mumkin, va bitta tashrifga bitta
shifokor xizmat qiladi, shuning uchun ushbu jadvallar orasidagi bog‘liglik birga-
ko‘p.

e Bitta bemor ko‘p shifokorlarga tashrif buyurishi mumkin, ammo bitta
pulli tashrif davomida fagat bitta bemor ko‘rib chiqiladi, shuning uchun ushbu
jadvallar orasidagi o‘zaro bog‘liglik birga-ko‘p bo‘ladi.

Tanlangan ob’yekt bo‘yicha biz o‘zaro munosabatlar jadvalini tuzamiz.

2-jadval. Mohiyat atributlari ro ‘yxati

Mohiyat Atribut Mohiyat Atributlar

Vrach Vrach FIO Mutahassisligi Mutahassislik nomi

Tashrif Tashrif sanasi Tashhis Tashhis nomi
Tashrif vaqti
Narxi
Tavsiya

Bemor Bemor FIO
Tug‘ilgan sana
Manzil
Telefon

Mohiyatlar o‘rtasidagi munosabatlar turlarini va ularning bo‘g‘ligliklarini
aniqlaymiz. Bo‘g‘liqlik ta‘rifi, birinchi ob’yektning mohiyati (yozuvi), albatta,
ikkinchi ob’yektning mohiyati (yozuvi) bilan bog‘lanishi kerakligini anglatadi. (2-
jadval).

Masalan, mohiyatlar o‘rtasidagi bo‘g‘liklik uchun quyidagi usullar
aniqlangan:

Vrach - Tashrif - har bir shifokorga tashrif yozilishi shart emas, lekin har bir
tashrifga albatta vrash tayinlanishi kerak (bo‘g‘liklik shart).

Bemor - Tashrifi - har bir bemorga tashrif qayd etilishi shart, ammo har bir
tashrif uchun bemor ko‘rsatilishi shart emas.

Vrach - Mutaxassis - har bir shifokorning mutahassisligi bo‘lishi kerak,
ammo mavjud bo‘lgan har bir mutaxassislik uchun vrach tayinlanishi shart emas.

Tashrif - Tashhis - har bir tashrifda bemorga aniq tashxis qo‘yilmasligi ham
mumkin, va har qanday tashxis har bir tashrifda qo‘yilmasligi ham mumkin.

3-jadval. Mohiyat aloqalarining bo ‘g ‘lanichi

Mohiyat | Munosabat Mohiyat Bog‘liglik
Vrach Ko‘rik Tashrif Birga-ko‘p
Bemor | Amalga ochirdi | Tashrif Birga- ko‘p
Vrach Ega bo‘lmoq Mutahassislik | Ko‘pga- bir
Tashrif | Qo'yildi Tashhis Ko‘pga- bir

Keyin talabalar bilan jadvalda ma’lumotlarni tagdim etishning afzalliklari
va bunday taqdimotning kamchiliklarini muhokama qilish kerak va tagqoslash
uchun ER (Entity-Relationship sxemasi "Entity-Relationship") diagrammasini
taklif qilish mumkin.(1 rasm).
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1- rasm. ER- diagrammasi.

Mustaqil ish sifatida talabalarga shu baza uchun qurilgan  boshqa
ma’lumotlar bazalari modellari bilan tanishib, ularni taqqoslashni taklif qilish
mumkin.[2,3]

Tahlili shuni ko‘rsatdiki, talabalarda axborot modellashtirish ko‘nikmalarini
samarali shakllantirish uchun - bo‘lajak informatika o‘qituvchilari uchun maxsus
o‘qitish metodikasi talab qilinadi. Metodologiyani amalga oshirish "Axborot
tizimlari" fanining kursi sifatida amalga oshirilishi mumkin. Bunday metodikaning
psixologik-pedagogik asosi - faoliyat yondoshuvi; maxsus didaktik vositasi - bu
o‘quv vazifalari to‘plami, talabalarni axborotni modellashtirish ko‘nikmalari, ya‘ni
faoliyatning taxminiy asoslari, magqsadlarni belgilash, tizimni tahlil qilish,
rasmiylashtirishni amalga oshirish va o‘zlashtirishga yordam beradi.
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YANGI O‘ZBEKISTONNI RIVOJLANTIRISHDA ZAMONAVIY
KADRLARNI AXAMIYATI

Qo‘ldashev E., Xudayberdiyev M. Andijon mashinasozlik instituti

Annotatsiya. Ushbu tezisda talabalarni kompetentlik  darajalarini
rivojlantirish-zamonaviy kadrlarni tayyorlashga doir muammo va ularning
yechimi keltirilgan.

Kalit sozlar: talaba, kompetentlik, Kommunikativ kompetentsiya, Axborot,
Shaxs, ta’lim samarasi, Interfaol ycynnap.

AuHomayusa. B me3uce uznodicenvl npobiemvl CMmyO0eHmos u nymu peuleHus
KOMNEeMeHMHOCMU C Yelblo NOO20MOBKU COBPEMEHHBIX KAOPOS.

Kniouesvie cnosa: xomnemenyus, KOMMYHUKAMUBHASL KOMNeMeHYUs,
ungopmayus, auyHOCMb, IPhexmusHocmyb  00pPA308AHUS,  UHMEPAKMUBHbBLE
Memoowl.

Abstract. The thesis outlines the problems of students and ways to solve
competence in order to prepare modern personnel.

Key words: competence, communicative competence, information,
personality, effectiveness of education, interactive methods.

Hozirgi murakkab sharoitda O‘zbekistonni ijtimoiy — iqtisodiy va texnik —
texnologik rivojlantirish eng dolzarb masaladir. Ofzbekiston Respublikasi
Prezidenti Shavkat Mirziyoyev 2020 yil 20 yanvardagi Oliy majlisga

murojatnomasidagi  ma’ruzasida  alohida takidlanganidek: “Biz  yangi
O‘zbekistonni xalqimiz bilan birgalikda barpo etamiz, degan ulug‘vor magsadni
0z oldimizga qo‘yganmiz. Bu  borada “Jamiyat -  islohotlar

tashabbuskori” degan yangi g‘oya kundalik faoliyatimizga tobora chuqur kirib
bormoqda.” [1]. Bu asosiy vazifani bajarishni muhim yo‘llaridan biri uzluksiz
talim tizimida yangi avlod kadrlarini, ya’nizamonaviy kadrlarni tayyorlashdan
iboratdir[2]. Bu masalani muvaffaqiyatli bajarishda oliy ta’lim muassasalarida va
boshga ta’lim tizimidagi tashkilotlarda o‘qitiladigan fanlarni talabalarga va
o‘quvchilarga o‘rgatishda innavatsion talim va axborot kommunikatsiya
texnologiyalaridan foydalanib, ularning kasbiy kompitentligini rivojlantirish zarur.
Shu sababli, talabalarni kompitentlik darajalarini rivojlantirish hozirgi kunni
dolzarb masalalaridan biridir. Yosh avlodni va talabalarni zamonaviy kadrlar qilib
tayyorlash uchun ularni bilim, ko‘nikma va malakalar bilan qurollantirish bilan
birga, ularni kundalik hayotida duch keladigan vazifalar va muammolarni
yechishda qo‘llay oladigan qilib tarbiyalash-ta’limda kompetentsiyaviy yondashuv
deb ataladi. Kompitentsiya so‘zining lug‘aviy ma’nosi lotincha “kompityentsii”
so‘zidan olingan bo‘lib, “mos keladi” ma’nosini bildiradi. Hozirgi kunda olimlar,
usulistlar va amaliyotchi o‘qituvchilar tomonidan tayanch kompetentsiyalari oltita
deb belgilab olingan.

1. Kommunikativ kompetentsiya.

2. Axborot bilan ishlash kompetentsiyasi.
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3. Shaxs sifatida 0‘z-0°zini rivojlantirish kompetentsiyasi.

4. Ijtimoiy faol fuqarolik kompetentsiyasi.

5. Umummadaniy kompetentsiyalar.

6. Matematik savodhonlik fan va texnika yangiliklaridan xabardor bo‘lish
hamda ulardan foydalanish kompetentsiyasi.

Talabalarning kompetentlik darajalarini rivojlantirish uchun innovatsion
ta’lim texnologiyalaridan samaradorli foydalanish talab etiladi.Hozirgi vaqtda
ta’lim jarayonida o‘qitishning zamonaviy wusullari keng qo‘llanilmoqda.
O‘qitishning zamonaviy usullarini qo‘llash o‘qitish jarayonida yuqori
samaradorlikka erishishga olib keladi. Ta’lim usullarini tanlashda har bir darsning
didaktik vazifasidan kelib chiqib tanlash magsadga muvofiq sanaladi.

An’anaviy dars shaklini saqlab qolgan holda, unga turli-tuman ta’lim
oluvchilar faoliyatini faollashtiradigan usullar bilan boyitish ta’lim oluvchilarning
o‘zlashtirish darajasining ko‘tarilishiga olib keladi. Buning uchun dars jarayoni
oqilona tashkil qilinishi, ta’lim beruvchi tomonidan ta’lim oluvchilarning
qiziqishini orttirib, ularning ta’lim jarayonida faolligi muttasil rag‘batlantirilib
turilishi, o‘quv materialini kichik-kichik bo‘laklarga bo‘lib, ularning mazmunini
ochishda aqliy hujum, kichik guruhlarda ishlash, bahs-munozara, muammoli
vaziyat, yo‘naltiruvchi matn, loyiha, rolli o‘yinlar kabi usullarni qo‘llash va ta’lim
oluvchilarni amaliy mashqglarni mustaqil bajarishga undash talab etiladi. Buning
natijasida talabalarda kasbiy kompetentlik elementlari va tayanch kompetensiyalar
shakllanadi. Talabalarda ta’lim texnologiyalari va zamonaviy informatikadan
foydalanib kompetentlik darajalarini rivojlantirishda o‘rgatilayotgan masalalarni
xar-bir fan bo‘yicha ilmiy asoslangan holatda tushuntirish talab etiladi.

I={T;058;C5t3 (1)

Bu yerda: I — ilmiy asoslash, T — tarixiylik, O — obyektiv qonuniyatlar, S —
sistema, C — obyektni strukturasi, t — tizimni faoliyat ko‘rsatish vaqti. Talaba har
qanday masalani yechishda unga ilmiy asoslanganlik prinsipi asosida yondoshsa,
optimal natijaga erishadi.Eng asosiysi-bu jarayonni ta’siri talabada kasbiy
kompetentlik darajasini rivojlantiradi.

Talabalarning kompetentlik darajalarini oshirish uchun normativ huquqiy
hujjatlarni yanada takomillashtirish, o‘quv tarbiyaviy jarayonlarga innovatsion
ta’lim texnologiyalarini uzluksiz joriy qilib borish va ta’lim muassasalarimizni
moddiy texnika bazalarini yanada takomillashtirish asosida zamonaviy kadrlarni
kompetentlik darajalarini rivojlantirishga ta’sir etuvchi fazilatlarini shaklantirish
amalga oshiriladi. Biz Andijon mashinasozlik insitutida 2016-2020 yillar
davomida ilmiy, pedagogik va ta’lim tarbiyaviy faoliyatlarimiz natijasida quyidagi
xulosa va takliflarni ishlab chiqdik.

1. O‘zbekistonni ijtimoiy-iqtisodiy va texnik - texnologik rivojlantirishda
zamonaviy kadrlarni yani kasbiy kompetentlik darajalari rivojlangan kadrlarni
o‘rni beqiyos ekanligini aniqladik. Lekin, bitiruvchi talabalar Davlat ta’lim
standartlari bo‘yicha yetarli bilim, malaka va ko‘nikmalarga ega bo‘lsalarda ishlab
chiqarishda va xizmat ko‘rsatish sohalaridagi mehnat faoliyatlaridagi murakkab
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vaziyatlarda tizimli tahlil asosida optimal qaror gabul qilishda ma’lum
qiyinchiliklarga uchramoqdalar.

2. Arn’anaviy dars shaklini saglab qolgan holda, unga turli-tuman ta’lim
oluvchilar faoliyatini faollashtiradigan usullarbilan boyitish ta’lim oluvchilarning
o‘zlashtirish darajasining ko‘tarilishiga olib keladi. Buning uchun dars jarayoni
oqilona tashkil qilinishi, ta’lim beruvchi tomonidan ta’lim oluvchilarning
qiziqishini orttirib, ularning ta’lim jarayonida faolligi muttasil rag‘batlantirilib
turilishi, o‘quv materialini kichik-kichik bo‘laklarga bo‘lib, ularning mazmunini
ochishda aqliy hujum, kichik guruhlarda ishlash, bahs-munozara, muammoli
vaziyat, yo‘naltiruvchi matn, loyiha, rolli o‘yinlar kabi usullarni qo‘llash va ta’lim
oluvchilarni amaliy mashqglarni mustaqil bajarishga undash talab etiladi. Buning
natijasida talabalarda kasbiy kompetentlik elementlari va tayanch kompetensiyalar
shakillanadi. Bu jarayonni ta’limda kompetensiyaviy yondashuv deymiz.

3. Ma’ruza, amaliy va laboratoriya darslarini o‘tishda talabalarning kasbiy
kompetentligini ma’lum darajada rivojlantirish mumkinligini anigladik. Shu
sabablik har ganday mavzuni o‘qitishda va o‘rgatishda talabalarning kasbiy
kompetentlik darajalarini rivojlantiradigan innovatsion ta’lim texnologiyalaridan
foydalanish zarur.

4. Talabalarga fanlar bo‘yicha o‘tilayotgan mavzuning xar bir masalasini
ilmiy asoslash zarur. Ilmiy asoslash — bu o‘rganilayotgan obyektni tarixini,
obyektiv qonunlar asosida, tizimli yondoshib tadqiq qilish va uning strukturasini
takomillashtirish bo‘yicha asoslangan xulosadan iboratdir.

5. Zamonaviy kadr harbir masalani tayorlashda unga ilmiy prinsip asosida
yondoshishi zarur. Har bir nazariy va amaliy dars mavzularini yoritishda
talabalarning  kasbiy = kompetentlik  darajalarini  rivojlantiruvehi  “ilmiy
asoslanganlik”, “uzluksizlik™, “tizimlilik” prinsiplaridan va obyektiv qonunlardan
foydalanish kerak.

6. Bakalavriyat yo‘nalishlarida wuchinchi kursdan boshlab “kasbiy
kompetentlik darajalarini rivojlantirish” nomli tanlov fanini talabalarga o‘qitish
lozim.

Yuqoridagi taklif va tavsiyalar amaliyotga joriy etilsa bitiruvchi
talabalarimizni kasbiy kompetentligini rivojlanganlik darajalari yuqori bo‘ladi. Bu
esa O‘zbekistonimizni yanada isjtimoiy-iqtisodiy rivojlanishiga ijobiy ta’sir giladi.

ADABIYOTLAR
1. Mirziyoyev Sh.M. “Oliy Majlis Senati va Qonunchilik palatasiga
Murojaatnomasi” — Toshkent. 2020 yil 20-aunsape.
2. Kynoawes 3O. Pacynos A. Yzmykcuz mavaum musumuoa 3aMOHAGUL
Mmyxanoucaap mavépraut. Yznykcuz mavaum sxcypranu, — 2015, Ne5, — 91-98 6.
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TYKUMAUMJIUK CAHOATUHUHT UKTUCOAUNA NOTEHLIUAJIUHU
OLLIUPUII KOHLEINCHUSICH

Ypuwes b., Ilapnuee I.
AHOUNCOH MAMWMUHACO3TUK UHCIUMYMU

Annomauusa. Maxannuti myKumasuiux CaHOAMUHUHE UKMUCOOULL CATIOXUAMUSA
UHHOBAYUOH EHOAULY8Nap aAcOCUOd MULIUL MYKUMAYUIUK KIACMEPIAPUHUHE HCAXOH
MYKUMAYUIUK CAHOamuea uHmezpayus O0apaicacuru Ouwlupuul Macanaiapu 8a
MYKUMAYUIUK KOPXOHATIAPUHU DUBONCTIAHMUPUUL CIMPAMEUSTIAPUHU UUTA0 YUKULL
macananapu Kypuo yukuiou.

Kanum cyznap: bowrxapuw, mooepuuzayus, xopxoua, cmpameaus, SWOT
Maxuu, uHmezpayusi, UHHOBAYUSL.

Annomauyusa. Ha ocHoge UHHOBAUUOHHBIX NOOX0008 K IKOHOMUUECKOMY
NOMEHYUAanry MeCmHOU MEeKCMUIbHOU NPOMBIUIEHHOCIUY — ObLIU  PACCMOMPEHbL
B0NPOCHL NOBLILUEHUSL YPOBHS UHMe2Payul HAYUOHATLHBIX MEKCIMUTbHBIX KIACMepPos 8
MUPOBYIO MEKCMUTbHYIO NPOMBIULIEHHOCb U pa3paboOmKy cmpameuti pazeumuist
MEKCMUNbHBIX NPeONPUSMULL

Knrwoueswvie cnoea: Ynpasnenue, mooepruzayus, npeonpusmue, cmpameusl,
SWOT-ananu3z, unmeepayus, UHHOBAYUU.

Abstract. On the basis of innovative approaches to the economic potential of the
local textile industry, the issues of increasing the level of integration of national textile
clusters into the world textile industry and the development of strategies for the
development of textile enterprises were considered.

Keywords: Management, modernization, enterprise, strategy, SWOT
analysis, integration, innovation.

V36eKNCTOH TYKMMAYMIMK CaHOaTH HadakKaT HKTUCOAUETHHHI SHI Te3
PUBOXIIAHAETTaH CerMEHTIapUaIad OupH, OAKU XOPUKUN MHBECTULIUSIAPHHU KaJ0
ATUII Ba MaxCyJ0T SKCHOPT KWIUIIJA XaM €TaKuu YpUHIapHU 3TrajulaMOK/aa.

Cynrrun Mwapaaru OyHE axXONMCHHUHT JKaAall YCHILNM, aXOJIMHUHT TYpMYyII
Japa)xaCHy Ba TYJIOB KOOWJIMSITUHU OUIMIIK - Ta€p Ba SpUM Tal€p TYKUMAYUIUK
Maxcynomiapura OYirad TataOHUHT OpTHUILIUTa 0JIO kKenmMokAa. by aca, ¥3 HaBOatua,
MaMJIaKaTUMU3 €HIWI CaHOaTH OuiaH Oupra, XycycaH, TYKUMayWIMK CAaHOATHAA XaM
3aMOHAaBHM  WIMHUM  TAOKUKOTIApPHW  SKOPUM  3THUII  acOCHAA  MAaxCyJioT
pako0aTOapAOLUUIMTUHN OIIMPUIIIHA TaK030 3TMOKAA. by omuiiap sca: Maxcynor
cudarty; yHUHT HapXH; MabiyMm Oup 0o30pla ToBapiapra Xu3Mar KypcaTHII
cudary; yHaaH (oWjgaraHUIl y4yH TOBapJiapHU HCTEHbMOJ KWIHII COXACHUJaru
xapaxatinap; cudar wmeHexxmeHntuaup[l]. Ba Oy wmyammomap "2017 - 2021
fiunmapna Y36ekucton PecryGIMKAaCHHH PHBOXKIAHTHPUIIHMHT GEIITa YCTYBOP
WyHamumum Oyiinuya Xapakariap cTpaTerusicu” Ja OedrwjiaHraH acoCui
Bazu(anapaan oupu cudaruga tabkuiad yruwinu “FOKopu TEXHOJOTHSIIM KalTa
UIUIall TapMOKJAPUHU, HT aBBaJO, MaXaJUIMA XOMAllI€ peCcypcllapuHd YyKyp
KaiiTa unuiam acocuja IOKOpHU KyIIMMYa KUUMAaTiu Tal€p MaxcyiaoT HILIa0
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YUKAPUILHUA >KaJall PUBOAIIAHTUPUINTa KapaTwiraH cudar >XXUXATHAaH SHTU
0ocKHura YTKasull OpKaJId CAaHOATHH SHAJla MOJEPHHU3ALMs Ba AUBEPCHPUKALIHS
Ky [2].

[y Ownan Oupra, unuiad YMKAPUIL Ba PUBOXKJIAHUIN AACTYpIapHU HIILIA0
YUKHILIA Ba aMaJira OLIMPUILIA - XOM alll€NaH Tauép MaxcyaoTradya TyJjia MUKIUHU
Wynra Kynuim kepak. by 3ca Xo03upru puBOXKJIaHUII 1aBpUAa HHHOBALIMOH YCYIUIap,
KyMIIaJlaH KJIacTep YCYJAW OpKajdu MaxTa TOJACUHM 3aMOHABUN TEXHOJIOTHsIAp
acocujia 4yKyp KailTa unuiad Tamky Ba MUKU Oo3opriapia Tajnald okopu OYiraxn
TYKMMAUUIIMK Ba €HTUJI CAHOATHUHT 3KOJIOTUK TO3a Tal€p MaxCylnoTIapyuHU Uuiabd
YUKApUIITaya TAIKWI STUIIHYU Tajlal KUIau.

XO03Upru MHHOBALMOH HWKTUCOAMETIA TYKMUMAYWIMK CAHOATHMHH KYi1ad-
KyBBaTjlalll y4yH XaM TapMOK CHUECAaTMHU HILUIa0 YUKHINTa ajoXuaa 3bTUOOp
KapaTuil JIo3uM. By BasudanapHu 1okopu pakoOaT MIapouTHAA caMapaid amaira
OIIHMPUII YUYYH TYKUMAUUIUK KOPXOHATApUHU PUBOXKIAHTUPUII CTpaTErUsIapUHH,
IIYHUHTAEK YJIapHU Kyjuiam Oyinya uiMuii-amMaauil TaBCUSUIapHU MILIA0 YMKHIIL
Kepakauruau — tana®d atunagu. Iy  cababmu, TYKMMauWwiMK  CaHOATU
caMapaJiopJIirura TabCUp HJTYBYM AaCOCHHA OMWUIAPDHU THU3UMIIM paBUIIIA
YpraHuiiHu TabKa3o 3Taau. Yiaap Kyluaaruiap:

-bomkapyBHu TakomusutamTupuin, KopxoHaHu MoAepUHU3AIMUS KUJIHIII,
Kagpnap wmamakacuHu omupuin Ba Tal€pniami, KalTa Tal€piiail TH3UMUHU
TakoMuJuIamTupuir, PakoOGarbapaonuiuk gapaXacuHu owmupuil; TYKuMadyuink
MaxCyJa0TiIapy MOJAENH Ba JU3AMHUHU TAaKOMUJUIAIITUPHUIL; DKCHIOPT CATOXUSITUHU
OIIIMPHII Ba OOIIKajJapaaH noopar.

Canoar wuumga pakoOaT MyXUTHHH Ba YpPHUHU SIpaTHINra KapaTuUiraH
BEpTUKAJI MHTErpamusi €HAAIlyB acocuja TYKUMAuWJIUK KOpXOHajdapu Yy4yH
pakobar omuO Oopa€TraH  MIAPOUTHJA  TYKUMAUUIUK  KOPXOHAJIAPUHHU
PUBOMUIAHTUPHUII CTPATETUSIIAPUHU UIIITA0 YMKUIL acoCUi BazudanapaaHaup.

By Makcan ydyH Kyiniarua OMUAJUIapHA aHUKJIAI KePaK:

-WFMS acocuna wummabd 4MKapuIl XapaxkaTJlapuHU KaMaWTUpUII Ba
KOpPXOHAHW OOILIKApWIll THU3UMHHU TAaKOMWUIAIITHPUIL MAaKCaaua KAMMAT
TOJIAJIApHU ap30HJIapUra ajaMalTUPUILIA TYKUMAYWINK MaxXCyJloTiapu cudaTuHu
KaMaTUPUIIHUHT MyXUM HyKTasuapu; TYKUMauyuiIuK KOpXOHAJIapya MHHOBAIMOH
xKapa€HIapHU camapaiu OOIIKAPUIITHU TEXHOJIOTUK 3aHXKUPHU ONTUMAJ TaHJIAITra
Oornmukiaury;  TYKUMadwinK ~ KOPXOHAJapUHU  PUBOXIAHTUPHINAA  KEHT
muddepeHnpanus KWIUIL, ONTUMAJ Xapa)karjiap Ba MapKaszjall CTpaTerusiiapuHu
KYJIall Ba KOMIIAHUSIHUHT COXaJaru pakoOaT MO3UIUSICUHH CTPaTeruK OOUIKAPHUIILL
Y4yH KOHIenTyan wmojenHu unad yukuimg, SWOT  rtaxjounm  acocuna
KOMIAHUSHUHT Ky4Id Ba 3aud TOMOHJIApPUHU aHUKJAIl Ba yaap (QaolusTUHU
PUBOXUIIAHTUPHUII CTPATETUSICUHUHT aCOCUMN WYHAIUIIIIAPUHU UILTA0 YUKUIIL.

TYyKUMaunInK MaxcyinoTiapy MOACIUHY Ba JTU3alHUHUA TAaKOMWLUIAIITUPHUII,
WHCOH MAJaHUATHUHUHT JESApiM SHr KaJWMHUM aHbaHamapura OOpuO TakaaJu.
“Kyn wMuHr #wmwap [OabBOMUIA JAYHEHUHI TYpiAWd XalKJIapd TYKUMadWINK
MaxCyJ0TIapyuHU sSpaTUIl Ba Oe3alll caHbaTHUHU IIAKUIAHTUPAUIAp, yaap OyryHru
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KyHJla IOKOpU PUBOXKJIAHTAH CaHOAaT, Mu3ailH, WiM-(paH, TabJUM Ba YEKCU3 0030p
OumaH 3aMOHABUN IIUBWIM3AIMSHUHT KarTa "KuThacu'" HU udonamaiian’[4].

ByryHr# KyHUMU3HHMHI acocHil Tajabu Ba 10i3ap0d macajaiapuiaH Oupu
Oy-“OMMaBuil UIIA0 YMKAPUIIAAH KHUUYUK XKMIHM Ba KYI KUPpPaIUd MaxcCylnoT
aCCOpTUMEHTHTa 3ra Oyiran OyropTMalapHU sSpaTHUIIrada Xaj KWIKII Y4yH, Yoy
TaJKUKOTJIAp aHbaHaBUW TapMOKJApHU KYIJIa0-KyBBaTjalljga ak/Id MIuiad
YUKAPUILHA >KOPUI JTUII Ba pakamid TpaHCPopManusi  UMKOHUATIAPUHU
KEHTalTUPUII YUYH €4UM UILIa0 YMKUIITa KapaTuaumuaup”’[3].
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