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Sun’iy intellekt va raqamli ta’lim texnologiyalari: amaliyot, tajriba, muammo
va istigbollari. Xalgaro ilmiy-amaliy anjuman materiallar to‘plami. 2024-yil 3-4 iyun. —
Samargand: Sharof Rashidov nomidagi Samargand davlat universiteti. 2024.— 418 bet.

Ushbu to‘plamda “Sun’iy intellekt va ragamli ta’lim texnologiyalari: amaliyot,
tajriba, muammo va istigbollari” mavzusidagi xalgaro ilmiy-amaliy anjumanining
materiallari, respublika va xorijiy olimlarning ilmiy maqgolalari jamlangan. IIimiy
anjumanda: Oliy ta’limni raqamlashtirish. Tashkiliy va texnologik jihatlar, sun’iy intellekt
va axborot xavfsizligi: muammo va imkoniyatlar, amaliy masalalarni yechishda ragamli
texnologiyalarni qo‘llash, axborot texnologiyalar dasturiy vositalari asosida ta’lim
tizimini vizuallashtirish vositalarini ishlab chigish va joriy gilish, intellektual SMART
universitet axborot tizimini ishlab chigish muammolari, multimedia texnologiyalarini
o‘quv jarayoniga joriy etishning istigbollari, axborot-resurs markazi faoliyatiga ragamli
texnologiyalarni qo‘llash muammolari gamrab olingan. To‘plam ragamli texnologiyalarni
ta’lim jarayoniga joriy etish va matematik modellashtirish yo‘nalishida ilmiy izlanishlar
olib borayotgan soha mutaxassislari va professor-o‘qituvchilar, ilmiy-tadgigotchilar,
doktorantlar, magistrlar va talabalar uchun mo‘ljallangan.

Ma’sul muharrir:

Professor M.X. Lutfillayevning umumiy tahriri ostida

Magolalarda keltirilgan ma’lumotlarning haqqoniyligi uchun mualliflar mas’uldir.
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So‘z boshi

Ta’lim sifati va samaradorligini oshirish borasida Prezidentimiz Shavkat
Miromonovich Mirziyoyev tomonidan qator farmonlar va garorlar gabul gilinmogda.
Jumladan, O‘zbekiston Respublikasi Prezidentining “O°zbekiston Respublikasi oliy ta’lim
tizimini 2030 yilgacha rivojlantirish konsepsiyasini tasdiglash” to‘g‘risida 2019 yil 8
oktyabr, PF-5847-sonli farmonida “....oliy ta'lim muassasalaridan olinadigan turli hisobot
va ma’lumotlar sonini keskin kamaytirish, ularni tayyorlashning qog‘oz shaklidan voz
kechish, boshqaruv tizimi va o‘quv jarayonlari, kutubxona va hujjatlar aylanmasini
elektronlashtirishni ta’minlovchi “Elektron universitet” platformasiga bosqichma-bosgich
o‘tish, ta’lim jarayoni ishtirokchilari faoliyati samaradorligini monitoring qilishning
elektron tizimini joriy etish ....” kabi vazifalar belgilanganligi ham bejiz emas.

Bugungi kunda ta’lim muassasalarida mavjud fanlarni o‘qitish bo‘yicha
muammolardan biri - bu o‘quvchilarning fanlarni o‘rganishga bo‘lgan qiziqishini
faollashtirishdan iboratdir. O‘tilayotgan fanlarning darslarida o‘quvchilarni bilish
faoliyatini faollashtirish, bu eng avvalo o‘quv materialini ko‘p vositali multimediali (ovoz,
video va imitatsion modellar) va interaktiv ko‘rinishda taqdim etishdir. O‘quv
materiallarini multimediali ko‘rinishlarda taqdim etilishi, mavzularni mazmunini ochib
berishga, 0‘quv materiallarini tushunarli va qiziqarli qilishga imkoniyat yaratadi.

Shuning bilan bir qatorda davlat idoralarining barcha bo‘g‘inlarida, xususan, oliy

o‘quv yurtlarida boshqarishning ragamli texnologiyalariga o‘tish, ya’ni intellektual
universitet axborot ta’lim tizimini ishlab chiqish va joriy etish kabi masalalarni yechimini
izlab topish ushbu ilmiy anjumanda muhokoma gilinayotgan dolzarb masalalardan biri
ekanligini ta’kidlash lozim.
Oliy ta’limda IT texnologiyalarini joriy etishning nazariy va amaliy masalalarini xalgaro
konferensiya migyosida muhokoma qilish va tegishli tavsiya hamda xulosalar ishlab
chigish magsadida Sharof Rashidov nomidagi Samargand davlat universitetida 2024 yil 3-
4 iyun kunlari Sun’iy intellekt va raqamli ta’lim texnologiyalari: amaliyot, tajriba,
muammo va istigbollari xalgaro konferensiyasida oliy ta’limni raqamlashtirish, tashkiliy
va texnologik jihatlar, sun’iy intellekt va axborot xavfsizligi: muammo va yechimlar,
kompyuterli va matematik modellashtirish, ta’lim tizimini vizuallashtirish vositalarini
ishlab chigish va joriy qilish, intellektual SMART universitet axborot tizimini ishlab
chigish muammolari, multimedia texnologiyalarini o‘quv jarayoniga joriy etishning
istigbollari, axborot texnologiyalar dasturiy vositalari asosida ta’lim tizimini
takomillashtirish kabi yo‘nalishlarda ma’ruzalar qilish rejalashtirilgan.

Sharof Rashidov nomidagi Samargand davlat universitetida 2024 yil 3-4 iyun
Kunlari bo‘lib o‘tadigan ushbu xalgaro anjumanda suniy intelekt tizimini va ragamli
texnologiyalarni ta’lim sohasida qo‘llashga doir muammolar, yechimlar va istigboldagi
masalalar muhokama gilinadi va xulosa va tavsiyalar ishlab chigiladi.

R.l1. Xalmuradov
Sharof Rashidov nomidagi SamDU rektori



1-SHO‘BA. OLIY TA’LIMNI RAQAMLASHTIRISH. TASHKILIY VA TEXNOLOGIK
JIHATLAR.

IMPUMEHEHUE BUPTYAJBHOW PEAJIBHOCTHU B YYEBHOM
MNPOLHECCE CTYAEHTOB ®PAPMAINEBTHYECKHUX ®AKYJIBTETOB
Ao03agoBa H.A., I'amaeroBa M.HU., Tamkenrckas Meauinuackass AkaaeMus.
nodira.abzalova78@gmail.com , madinagamletova@gmail.com.

AHHOTAauMsA. B [aHHOW cTaTbe paccMaTpPUBAIOTCA AKTYaJIbHOCTh U
IICPCIICKTHUBLI HUCIIOJIB30BAHUA TEXHOJIOI'NHU BHpTyaHBHOﬁ PCaJIbHOCTHU B
o0pa3oBaTeNbHOM MpoIecce CTYACHTOB (papManeBTHUEeCKuX (HaKyJIbTETOB.
OCHOBHOE BHMMaHHUE YEISIETCS aHAJIU3y POJIM BUPTyaiabHOU peanbHOCcTH (VR) B
yIIYUIIEHUH KauecTBa 00yUEHHUS U Pa3BUTHA MIPAKTUUYECKUX HABBIKOB B O€30MacCHOM
U CUMYJMpPOBaHHOW oOcrtaHOBKe. B craTbe Takke NPUBOAMTCA OLIEHKA
IIOTCHIIMAJIBbHOT'O BKJIaaa BHpTyaﬂbHOﬁ pPCaJIbHOCT B YCOBCPIICHCTBOBAHHC
00pa3oBaTeNbHOTO Mpoliecca JJ1s NOJATOTOBKU KBAIHU(PHUIIMPOBAHHBIX (hapMalieBTOB
B YCJIOBHSIX COBPEMEHHOW TMHAMUYHO pa3BUBaONIeCcs (papMalleBTUUECKON ChEephI.

KiroudeBble cjioBa: BHUpTyajbHas peaibHOCTh, (papmarieBTHKA, y4eOHBIN
Imponecc, IMPAKTUYCCKHC HAaBBIKU.

Annotation. This article discusses the relevance and prospects of using virtual
reality technology in the educational process of students of pharmaceutical faculties.
The focus is on analyzing the role of virtual reality (VR) in improving the quality of
learning and developing practical skills in a safe and simulated environment. The
article also provides an assessment of the potential contribution of virtual reality to
the improvement of the educational process for the training of qualified pharmacists
in today's dynamically developing pharmaceutical sector.

Keywords: virtual reality, pharmacy, educational process, practical skills.

Annotatsiya. Ushbu maqgolada farmatsevtika fakulteti talabalarining o'quv
jarayonida virtual reallik texnologiyasidan foydalanishning dolzarbligi va
istigbollari muhokama qilinadi. Asosiy e'tibor virtual reallik (VR) ning o'rganish
sifatini yaxshilash, xavfsiz va simulyatsiya gilingan muhitda amaliy ko'nikmalarni
rivojlantirishdagi rolini tahlil qilishga qaratilgan. Maqolada, shuningdek,
zamonaviy, jadal rivojlanayotgan farmatsevtika sohasida malakali farmatsevtlarni
tayyorlash uchun o'quv jarayonini takomillashtirishga virtual reallikning potentsial
hissasini baholash keltirilgan.

Kalit so'zlar: virtual reallik, farmatsevtika, o'quv jarayoni, amaliy
ko'nikmalar.

BBenenue: BuptyanebHas peanbHocTh (VR)  mpencraBiser  coOoit
KOMIIBIOTCPHOC CO3AAHHOC OKPYIKCHHC, KOTOPOC IIO3BOJIACT II0JIB30BATCIIO
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MOTPY3UTHCS. B MHOE MPOCTPAHCTBO C MOMOUIBIO CTUMYJISILIMA OPraHOB YYBCTB,
TaKMX KaK 3pE€HUue, CIIyX, U HHOT/Ia Ja)Ke TAKTHIIbHbIE U OOOHSTEIbHBIE OILYICHUSI.
OCHOBHBIE MHCTPYMEHTHI JIJIsi BXOXAEHUA B VR — 3TO 1uieMbl BUPTyalbHOU
pEaNbHOCTH, a TAKKE PAa3HOOOpa3HbIe JATYMKU U KOHTPOJUIEPHI, OTCICKHUBAIOIINE
nBmxkeHne. He cienyer cMemmMBaTh MOHATUS BUPTYaJbHOW W JONOJHEHHOU
peansHOCTH (AR). BupTyanbHas pealibHOCTh CO3/1A€T MOTHOCTHIO HOBYIO CpPEIy JJIS
M0JIb30BATEN, 3aMeHsd (PU3NYECKOE MPOCTPAHCTBO BOKPYT HEro, B TO BpeMs Kak
JIOTIOJTHEHHAsI PEaJbHOCTh '"HAKJIaJbIBAeT" BUPTyaJbHblE OOBEKTHl HA PEabHBIN
MHD, Harogo0ue rojorpamm [1].

Konnenmus BuptyanbHON peanbHOCTH Oblia BocTpeboBana emé B 1980-¢
roJibl, OAHAKO OTPAaHUYEHUS TEXHOJIOTMI TOr0 BPEMEHH HE MO3BOJIWIM €1 1I0CTUYb
MacCOBOCTH. DTO IPUBEJIO K yracaHui unrepeca kK VR Oosee ueM Ha msiTHaAaTh
net. CeroHs Mbl HaOJII0Ja€M BO3POKIECHNE UHTEPECA K BUPTYaJIbHOM pealbHOCTH,
Opy 3TOM OHA 3aTPAarMBaeT ropasziao OoJbllle ACIEKTOB KU3HU JIIOJEH, YeM B
peapI Ay My pas. Bee eme ocraBasch HeNpeacKa3yeMou B IJIaHE MOJHOTO yCIexa,
cynb0a VR Teneph JIEKUT B pyKax Kak IMPOU3BOAUTENEH O0OOpYIOBaHUA, TaK U
co3/1aTesIeii KOHTEHTa JUIS 3TUX cucteM [2].

B macrosimee BpeMs akTyalbHOW TIPOOJIEMONW  MEAMIIMHCKOTO |
(dapmalieBTUYECKOro  BbICHIETO  OOpa3oBaHMsI  SIBJISIOTCA  OTpaHUYEHHBIE
BO3MOXHOCTH BY30B B 00€CHeYeHUH COBPEMEHHOIO0 TEXHOJIOTHYECKOTO
OCHAILIEHUSI, YTO SBJISETCS OCHOBHBIM KpHUTEpUEM B HHTErpaldd Y4eOHOTro
mpolecca C TPAKTUKOM, CONPSKEHHOM ¢ O0ydYeHHMEeM KIMHUYECKUM U
dapmarieBTHYECKUM KOMITETeHIIUAM. [lo MHEHHIO OTpacieBbIX aHAJIUTHKOB,
BUPTYyaJIbHAsl PEAIbHOCTh OTKPBIBAET HOBBIE BO3MOXKHOCTH JIJISl pa3BUTHS B 00J1aCTH
UCCIEAOBAaHUI M 3/IpaBOOXpaHeHus, BKIrovas (¢apmaueBTuky. HMHTerpanus
JOTIOTHEHHOW M BUPTYaJbHOW pEalIbHOCTU B (papMalieBTMUECKHI OU3HEC MOXKET
MIOMOYh B JEMOHCTPALHUU TEXHOJOTUYECKHUX MPOLECCOB B (hapMalleBTUUECKOM
IIPOU3BOJICTBE, YTO OTKPBHIBAET HOBBIE BO3MOXHOCTH i (hapMarieBTUYECKON
OPOMBIIICHHOCTH.  JlaHHBIE  MHHOBAI[MOHHBIE  TMOAXOABl  MPEAOCTABIISIIOT
dapmarieBTaM-TEXHOJIOTaM  BO3MOXKHOCTh TOYHO U YBEPEHHO YMPABIATH
pOOOTHU3UPOBAHHBIMU ~ CHCTEMaMH  C  [OMOIIBIO  CHEHHAIU3UPOBAHHOTO
o00opy0BaHUsl, 4YTO OOECIEUMBAET MOJHBIM KOHTPOJb HAJ TEXHOJIOIMYEKUM
npoueccoM. s dapmaneruueckumx BY3oB nenecoodpaszno npumenenue 3D-
CUMYJIITOPOB  (papMalleBTUUECKOM MPOMBIIUIEHHOCTH — i1 (OpMUPOBAHUS
poecCHOHANBHBIX KOMIIETEHITUH Y CTYIEHTOB, a TAKKE OTPA0OTKH MPAKTUYECKUX
YMEHUH M0 YNPABIECHUIO TEXHOJOTUYECKUM 000PYI0BaHUEM, IPOU3BOICTBEHHBIMU
JIMHUSIMU ¥ YCTaHOBKaMmu [4].

Ha ceropHsimiHuil A€Hb CaMbIMU NPOJBUHYTHIMH CHCTEMaMU BUPTYaJbHOU

peanbHOCTU sBISIOTCA Tak HazbiBaeMble CAVE-cuctemsl (anria. Cave Automatic
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Virtual Environment). OTu cuctemsl, sSBISIOMUECS O CyTH coenuHeHueMm VR-
TEXHOJIOTUM C TexHojoruend 3D-crepeockonuu, 00ecneyruBalOT MaKCUMAJIbHYIO
rIyOMHY TOTPYXKEHHUS B BHUPTYaJbHYIO Cpely M HCIHOJB3YIOTCS MHOXXECTBOM
VWHKUHUPUHTOBBIX KOMITAHUI U YHUBEPCUTETOB IO BCEMY MUPY B KaUY€CTBE OJTHOTO
13 HamOoJjiee MOIIHBIX MHCTPYMEHTOB BHUPTYalbHOro MpoToTUnupoBanus. Kax
IpaBUJIO, 3TO IIOMEIICHHE, CHAOXXEHHOe HeCKoJapkuMu (oT 3 10 6)
BUJICONIPOEKTOPAaMHU U MPOEKIMOHHBIMU TOBEPXHOCTSIMHU, O0pa3yIOIUMU BOKPYT
3puTenst Ky0 ¢ TpeMsi SKpaHamH, Ha KOTOpBIE TPAHCIUPYETCS H300pakKeHHE.
[Tonb3oBatens CAVE HOCHUT CTEpEOOYKH C YCTPOMCTBOM, OTCJICKUBAOIIUM
JBUKEHHUE TOJIOBBI C 6-10 CTEMEHSMHU CBOOOABI M 00ECTIEUNBAIOIINM MPABUIIbHYIO
CTEPEOCKOIMYECKYI0 MPOEKIMI0 JUIsl KaXKIOr0 OHKpaHa II0 MeEpe JBHKCHHS
nonb3oBaTtenss BHyTpu CAVE. BTopoll CeHCOp M KHONKHM HAa IIyJbTE, KOTOPBIN
JEPKUT 3pUTEIb, 00€CTICUNBAIOT B3aUMOJICHCTBIE C BUPTYaIbHBIM IPOCTPAHCTBOM.
Haner 3D-ouku, CTyA€HT OKaxeTcs Ha (papMalleBTUYECKOM MPOU3BOJICTBE.
TexHonorus MO3BOJISIET TPOBECTH BUPTYAJbHYIO OSKCKYPCHIO, IOKa3aB, Kak
IPOUCXOMAST T€ WM HMHBIE MpoIecChl Ha (PapMaleBTUYECKOM MPEANPHUATHH.
CumynsaTop MOXET JaBaThb KapTHHY paOOThl Ha aOCTPaKTHOM 3aBOJE WM
BOCIIPOM3BOJIMTH PEAIMM JEHCTBYIOLIEro pon3BojacTBa. [Ipemiaratores u apyrue
moaudukanuu 3toi TexHosoruu — FRAVE (¢ kubep-nepuatkamu), CristeCave, Di-
Gay n nap. OHu oTAMYArOTCs APYr OT JApyra TEXHUYECKUMHU YCTPOMCTBAMM U
TpeOOBAHUSIMU K TMOATOTOBKE TMOMEIIEHH, B KOTOPBIX HCIOJNB3YIOTCSA, U
COOTBETCTBEHHO CTOMMOCTBIO 000pyI0BaHus [5].

OnuH 13 BapuaHTOB IPUMEHEHUS CUMYJISILIUOHHBIX TEXHOJIOTHI — ITOJIyYCHUE
CTyJIEHTaMH HaBBIKOB paboThl. Tak, Hampumep, B CUMYJSIUOHHOM KJlacce
pa3Melaercd TOYHAas  KONMS  peajbHOro  OO0OpyJOBaHMUS,  OCHAaILEHHAas
0o0pa3oBaTeNbHBIM MOJIYJIEM, KOTOPBIM TMO3BOJSET CMOJIETUPOBATh MPOIIECC
paboTel. Ha HEM MOXHO ompoOOBaTh TOT WM MHOW PEXKUM pabOThl U Cpasy ke
YBUJETh pe3yjbTaT, B TOM YHUCJIE C YYETOM JOMYLIEHHBIX CTYJIEHTOM OLIMOOK.
Takol BBICOKOPCAIUCTUYHBIA CUMYJATOP [JOCTAaTOYHO YCHEHUIHO 3aMEHSET
MIPOM3BOJCTBEHHYIO MPAKTUKY Ha (papMalleBTUYECKUX MPEANPUATHIX, TaK KaK, KaK
IPaBUJIO, OPraHU3alMKU C OOJBIIUM TPYAOM JOMYCKAIOT CTYJIEHTOB B «UHCTHIC)
rnomelnieHus [6].

Buprtyansnas nabopatopus Usalpharmalab mis oOydenust Borpocam
oOecrieueHusi KadecTBa JIEKAPCTBEHHBIX CpeACTB. [ mnepenauu 3HaHUN U
dbopmupoBanus ymenuit mpoBoauTh ayauT no GLP (magnexameit mabopaTopHOit
IPAKTUKK) B CHUMYJISITOPE CO3[aHbl paziuuHble cueHapuu. CTyIeHTBl JTOJKHBI
BBINIOJIHUTD PSJ] 33aHUI B COOTBETCTBUU C YEK-JIUCTOM, BBISIBUTH OTKJIIOHEHUS OT
YCTaHOBJICHHbIX  TpeOOBAHMW, MPOBECTH  KIACCU(UKALUIO  BBISIBICHHBIX

OTKJIOHCHHH B 3aBHCHUMOCTH OT HX KPUTUYIHOCTHU. CI/IMyJ'ISITOp OCHOBAH Ha
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TEXHOJIOTHH «00JI1aKa», 4TOObI CTYIEHTHI MOTJIHM OCYIIECTBISITh 00pa30BaTEeNbHYIO
JEATEIbHOCTh ACHHXPOHHO [3].

CymectByer kKoMMepdeckuil mpoekT Labster, mpeacrammstonuii cobou
Opay3epHyI0 00yUaroIyI0 BUACOUTPY, COAEPKALLYIO CLIEHAPUH U3 PEATTbHON )KU3HU
10 pa3pabdOTKe HOBBIX JIEKAPCTBEHHBIX CPEACTB C UCIOJb30BAHUEM COBPEMEHHOTO
BUPTYyaJIbHOTO J1abopaTopHOro obopynoBanus. [Ipeamnonaraercs, uro miardopma
MO3KET OBITh UCIIOJIb30BaHa KaK CTYJACHTAaMU YHUBEPCUTETOB, TaK U COTPYIHUKAMHU
KPYNIHBIX (DapMalieBTUUYECKUX KOMITAHUW JJii OOydYeHHUs CBOETO IepCoHaa.
Pa3paGoTtansl ¥ yHUBEpcalbHbIE JTA0OpATOPUU, HAMpPHUMEp, JAOOpPaATOPHUsS IO
OpPraHMYECKON XUMHUHM WM KypC MO TEXHHKE J1a00paTOpHBIX padOT M TEXHUKH
06e30macHOCTH, MUKpOOHOJIOTHYecKasi jJabopaTopus U J1abopaTopus MO METOoJaM
BOXX. Orauunem 3Tux nabopaTopuid OT JPYTUX BUPTYaJIbHBIX TPEHAKEPOB
ABIISIETCS. HaJUYME HECKOJIBKUX CIEHApHUEB, HAMpPABICHHBIX Ha (popMHupoBaHHE
yMeHU# padoThl B 1a00OPaTOPHUSX, a TAKXKE CLIEHAPUEB MPAKTUYECKOTO TPUMEHEHUS
M3Yy4aeMbIX JJA0OPaTOPHBIX TEXHUK B pealibHOM *u3HHU. Hanpumep, mabopaTtopus 1o
metonam BOXX  comepxur clieHapuM — KOJMYECTBEHHOTO  OMpEIEICHUS
JEHCTBYIOIMX BEILIECTB B JIEKAPCTBEHHBIX (hopMax B paMmKax padOT MO U3YUYEHUIO
CTaOMJIBHOCTH JICKAPCTBEHHBIX MTpenaparosB [4].

Hcnonp3oBaHrne BHUPTYaIbHOW pEATHHOCTH TO3BOJIUT BHU3yaIU3UPOBATH
CIIOXKHBIC OMOXMMHUYECKHE IPOIIECCH, MEXaHU3Mbl B3aUMOJICUCTBHS JICKApPCTB, a
TaK)Ke OCYIIECTBIIATh BUPTYaJIbHBIC JTAOOPATOPHBIE AKCIIEPUMEHTHI. IJTO CO3/1aCT
Oe3omacHy0 O0ydarollyr cpemy, TZie CTYIASHTBl MOTYT OCBOUTH IMPAKTUYCCKHUE
HaBBIKM 0€3 pHCKa /I 370pOBbI W B YCKOpeHHOM Temme. Kpome Toro,
MCIIOJIb30BaHUE BUPTYATbHOW PEaTbHOCTH CIIOCOOCTBYET YIIYUIICHUIO IIOHUMAaHUS
a0CTPaKTHBIX KOHIEMIINH, YTIyOIsSeT 3HaHUS U ITOBBIIIIACT MOTHBAIIMIO CTYJICHTOB,
YTO B I[€JIOM CIOCOOCTBYET TIOBBIIICHHWIO KauecTBa (apMarieBTUIECKOTO
o0pa3oBaHus.

BouiBoa: Vcnosib3oBaHWe BUPTYyalIbHOM pealbHOCTH B  (apMaleBTUYECKOM
o0pa3oBaHUM TPEJCTABIsICT COO0OW COBpeMEHHBIH M 3((EKTUBHBIN MOAXO/,
KOTOpbIN oOoraiaer y4eOHbIM Tmpolecc, Jenas ero 0ojieeé WHTEPAKTHUBHBIM,
0e30macHbIM U MOHATHBIM ISl CTYAEHTOB. biiarogaps BO3MOXHOCTH BU3yaJln3al[ui
CIIOKHBIX TPOLIECCOB M  CIIEHapHeB, OOydarouigecss MOTryT HIpuoOpeTaTh
PAKTUYECKUE HABBIKH, SKCIIEPUMEHTUPOBATh U YIITyOIsTh CBOM 3HAHUS B 00J1aCTU
(apMaleBTUYECKOTO MPOU3BOJCTBA, YTO TAaKXKE CIIOCOOCTBYET TOBBIIICHUIO
MOTHBAIIMU CTYJICHTOB U YJIYUIIIEHUIO KayecTBa 00pa30BaHUS B IIEJIOM.

CHucoK uCnoIb30BAHHOM JIMTEPATYPhI:
1.https://gb.ru/blog/tehnologii-virtualnoj-realnosti/?ysclid=Iwdp42vtcs816924198
2. https://medium.com/vision-dti/BupryaisHas-peaibHOCTh-eec4c277110
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3. BO3MOXXHOCTH M TEPCIEKTUBBI HCIIOJIL30BAaHUS IH(PPOBBIX TEXHOJOTHU B
ayauTOpCKoM aesitesnibHOCTH — SAkumoBa B.A. 2020r

4. ludpouzamus B (HapMaleBTUYSCKOM OTPACIHM: COBPEMEHHOE COCTOSHHE WU
nepcrekTuBbl pazputus - Kitynko H.C. 2020r

5. BupryanbHble pecypchl U JUCTAHIIMOHHBIE OOpa30BaTENbHBIC TEXHOJOTHH B
peanu3amnuu o0pasoBaTeIbHBIX CTaHJIapTOB 1o dbapMaleBTHYECKUM
crienraibHOCTSAM - J[eproycosa T.r.

6. https://modumlab.com/blog/vr_industry

OLIY TA’LIMNI RAQAMLASHTIRISH SHAROITIDA
TALABALARNING INTELLEKTUAL SALOHIYATINI
RIVOJLANTIRISHNING USTUVOR JIHATLARI

Akmalova Aziza Najmiddinovna
O‘zMU tayanch doktaranti
E-mail: azizaxonakmaloval991@mail.ru

Abstract: This article analisez the priority aspects of education
information,intellectual opportunities,the intellectual learning process of students
and the demands placed on it.

Key words: Higher educational institution, student, aducation,
intellect,innovative technologies, intellectual potential, modern outlook, creativity.

AHHOTanmMsA: B  craree  aHaNM3MpPYH0  IPUOPUTETHBIE  ACHEKTHI
I/IH(bOpMaHI/IOHHOFO o6pa3013aHH;1 HHTCIUJICKTYAJIbHBIC BO3MOXHOCTHU
MHTEJUIEKTYaJIbHBIN MPOIECC 00yUEHHUs ydaluXcsi U TPEOOBaHUS MPEIbIBIsEMbIE
K HEMY.

KuaoueBble cJiioBa: Bricmiee yIIC6HO€ 3aBCACHUC CTYIACHT 06p3.30BaHI/Ie
HUHTCIIJICKT MHHOBAIIMOHHBIC TEXHOJIOI'NHU I/IHTCJ'IJ'IeKTyaJII)HHﬁ IIOTCHIIU A
COBPCMCHHOC MU POBO33PCHUC TBOPUYCCTBO.

Annotatsiya: Ushbu magolada ta’limni axborotlashtirishning ustuvor
jihatlari,intellektual imkoniyatlari,talabalarning intellektual bilim olish jarayoni va
unga go‘yilgan talablar tahlil etilgan.

Kalit so‘zlar: Oliy o‘quv yurti, talaba, ta’lim, intellekt, innavatsion
texnologiyalar, intellektual salohiyat, zamonaviy dunyogarash, yaratuvchanlik.

KIRISH

Jamiyat taraqqiyotining zamonaviy sharoitida ta’lim tizimining barcha
bo‘g’inlarini, jumladan oliy ta’limni isloh qilish muhim ahamiyat kasb etmoqda.
Ta’lim sohasidagi davlat siyosatining bosh magsadi bugungi ta’lim sohasini tubdan
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o‘zgartirish,milliy ta’lim tizimini jahon ta’lim standartlariga tenglashtirish,
zamonaviy, yugori malakali pedagog kadrlarni tayyorlashdan iborat.

Rivojlanishning innovatsion yo‘lini tanlash ,yuqori texnologiyalarini yaratish
va amalga oshirish, mamlakatning ijtimoiy-igtisodiy rivojlanishida bilim va
ma’lumotlarning o°sib borayotgan o‘rni yuqori malakali mutaxassislarga katta talab
qo‘ymoqda. Bu ta’lim, fan va ishlab chiqarish integratsiyasiyasining yangi
shakllarini talab giladi va ragobatbardosh mutaxassislar tayyorlashga qodir bo‘lgan
yangi avlod o‘qituvchilarini shakllantirishni ustuvor yo‘nalishlardan biri sifatida
belgilaydi. Oliy ta’lim musssasalari va ulardagi o‘quv-tarbiya jarayonini
modernizatsiyalash, talabalarni zamonaviy kasbiy bilim, malaka va ko‘nikmalar
bilan qurollantirish,kreativ kompetentligini rivojlantirish muhim omil hisoblanadi.

Talabalarning intellektual salohiyatini rivojlantirishda SMART ta’lim
vositalaridan foydalanish hamda elektron axborot ta’lim resurslari dasturlari muhim
ahamiyat kasb etmoqgda. Bu yo‘nalishda qo‘yilgan salmoqli gadamlardan biri ta’lim
sohasida dunyo bo‘yicha amalga oshirilishi boshlangan “SMART education”
loyihasini keltirish mumkin. SMART education (aqlli ta’lim) ochiq axborot
resurslari yordamida interaktiv virtual muhitda amalga oshiriladigan moslashuvchan
va induviduallashtirilgan zamonaviy ta’lim texnologiyasidir. Uning eng asosiy
xususiyati uning butun dunyo miqgyosida amalga oshirilishi va hammaga birdek
axborot olish va keng ta’lim olish imkoniyatlarining yaratilishidir. SMART ta’lim
muhiti, o0°‘z navbatida, uning qatnashchilaridan butun ta’lim jarayonini,
foydalanilayotgan metod va texnologiyalarni yangilash va bir tizimga keltirishni
tagoza etadi [1].

Ta’limni axborotlashtirish sharoitida talabalarning intellektual salohiyatini
rivojlantirishning zamonaviy usullaridan biri -testlar, turli topshiriglar tuzish va
ulardan o‘quv jarayonoda samarali foydalanish hisoblanadi.

O‘zbekiston Respublikasi oliy ta’lim tizimini 2030-yilgacha rivojlantirish
konseptsiyasini tasdiglash to‘g’risidagi qaroriga belgilanishicha  O‘zbekiston
Respublikasi oliy ta’limni tizimli isloh qilishning ustuvor yo‘nalishlarini belgilash,
zamonaviy bilim va yuksak ma’naviy-axloqiy fazilatlarga ega,mustaqil fikrlaydigan
yugori salohiyatli kadrlar tayyorlash jarayononi sifat jihatidan yangi bosgichga
ko‘tarish, oliy ta’limni modernizatsiya qilish, ilg’or ta’lim texnologiyalariga
asoslangan holda ijtimoiy soha va igtisodiy tarmoglarni rivojlantirish magsadida oliy
ta’lim mazmunini sifat jihatidan yangi bosqichga ko‘tarish bugungi kunda jamiyatda
kitobning ma’naviy hamda axloqiy ozuqa, madaniyat va til ravnagi uchun asosiy
manba, avlodlardan-avlodlarga o‘tib kelayotgan intellektual meros sifatida mavqei
hamda ahamiyatini saqlash va hatto tiklashga ehtiyoj sezilyapti. Avvalo, badiiy,
ma’rifiy tarbiyaviy, ilmiy-ommabop yoshlarning intellektual salohiyatini oshirishga

qaratilgan adabiyotlarni chop etish, ular bilan ta’lim muassasalarini ta’minlash,
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talabalarni qiziqgtirish, milliy va jahon adabiyoti namoyonlarining asarlarini
saralash, tarjima qilish ishlarini amalga oshirish va puxta o‘ylangan tizim asosida
tashkil etish lozim. Bundan tashgari talabalarning kitobga, ilmiy ommabop
jurnallarga bo‘lgan qiziqishini rag’batlantirish kerak. [2-3].

Oliy ta’lim muassasalarini asisiy vazifasi ,har bir yoshning shaxsiy
imkoniyatini  rivojlantirish,  ularning tashabbuskorligi va ijodkorligini,
kuchaytirishdir. Har bir talabaning shaxsiy xususiyati, imkoniyatiga garab ijodiy
gobiliyati, ishtiyoqi gizigishini samarali rivojlantirish kerak. Pedagogik vaziyatlarga
yuzaga kelishi mumkin bo‘lgan muammoli vaziyatlarni hal qilishni o‘rgatish lozim.
Mutaxassislik fanlarining amaliy mashg’ulotlar jarayonida talabalardagi ijodiy
qobiliyatlarni faollashtirish va yo‘naltirish usullari bilan amalga oshirilishi mumkin.

O‘zbekiston Respublikasi Prezidenti Sh.M.Mirziyoyev 0°‘z nutqida
“Yoshlarni ma’naviy-axloqiy jihatdan tarbiyalashda kitobxonlikni keng targ’ib
qilish, ma’naviy immunitetni yanada oshirish zarur”, degan edi. Shu o‘rinda
davlatimiz rahbarining “Agar jamiyat hayotining tanasi iqtisodiyot bo‘lsa, uning joni
va ruhi ma’naviyatdir, -Biz yangi O‘zbekistonni barpo etishga garor qilgan ekanmiz,
iIkkita mustahkam ustunga tayanamiz. Birinchisi -Bozor tamoyillariga asoslangan
kuchli igtisodiyot. Ikkinchisi -ajdodlarimizning boy merosi va milliy gadriyatlarga
asoslangan kuchli ma’naviyat.” deb ta’kidlagan fikrlari g’oyat o‘rinlidir.

O‘zbekiston aholisining 60 foizdan ziyodini yoshlar tashkil etadi.Bu navqiron
millat sifatida katta intellektual imkoniyatlar O‘zbekistonda mavjud ekanligini
ko‘rsatadi.

Ta’limni axborotlashtirish sharoitida talabalar intellektual salohiyatini
rivojlantirish dolzarb masalalardan biridir. Axborot texnologiyalarining ta’lim
jarayonlariga joriy etilishi talabalar bilim va ko‘nikmalarini oshirish, ijodiy
fikrlashlarini rivojlantirishda katta ahamiyat kasb etadi. Quyida talabalarning
intellektual salohiyatini rivojlantirishning ustuvor jihatlari keltirilgan [4].

1. Ragamli resurslardan foydalanish
Raqgamli resurslar talabalar uchun keng ko‘lamdagi bilim va materiallarga kirish
imkonini beradi. Ular quyidagilarni oz ichiga oladi:
e Elektron kitoblar va jurnallar: Onlayn kutubxonalar va ma’lumotlar bazalari
orgali talabalar ilmiy adabiyotlar va tadgiqot maqolalaridan foydalanishi mumkin.
e Interaktiv o‘quv materiallari: Videodarslar, simulyatsiyalar va animatsiyalar
murakkab tushunchalarni osonroq tushunishga yordam beradi.
e Massive Open Online Courses (MOOCSs): Dunyoning yetakchi universitetlarida
o‘tilayotgan kurslarga gatnashish imkoniyatini taqdim etadi.

2. Interaktiv o‘quv muhitlarini yaratish
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Interaktiv o‘quv mubhitlari talabalarni faollikka undaydi va ularning intellektual
salohiyatini rivojlantirishga xizmat qgiladi:
e Virtual laboratoriyalar va simulyatsiyalar: Talabalar real hayotdagi muammolarni
hal gilish va tajribalarni o‘tkazish imkoniyatiga ega bo‘ladi.
e Onlayn forumlar va muhokamalar: Talabalar o‘zaro fikr almashishi, savol-javob
gilish va birgalikda muammolarni hal qilish orgali ijodiy va tanqidiy fikrlash
ko‘nikmalarini rivojlantiradi.
3. Talabalarga individual yondashuv
Axborotlashtirilgan ta’lim jarayoni individual yondashuvni amalga oshirish
imkonini beradi:
e Moslashtirilgan o‘quv dasturlari: Har bir talabaning bilim darajasi va
qiziqishlariga mos ravishda o‘quv materiallari va vazifalarini tanlash.
e Onlayn testlar va baholash tizimlari: Talabalarning bilim darajasini tahlil gilish
va ularga mos tavsiyalar berish.
4. Kooperativ ta’lim va hamkorlikda ishlash
Axborot texnologiyalari talabalarni guruh bo‘lib ishlash va hamkorlikda bilim
olishga undaydi:
e Guruh loyihalari va topshiriglar: Talabalar birgalikda ishlash orqali o‘zlarining
jtimoiy ko‘nikmalarini rivojlantiradi.
e Onlayn hamkorlik platformalari: Google Docs, Slack kabi vositalar talabalar
o‘rtasida masofadan turib hamkorlikni ta’minlaydi.
Xulosa

Ta’limni axborotlashtirish sharoitida talabalarning intellektual salohiyatini
rivojlantirish turli xil zamonaviy axborot texnologiyalarini joriy etish orgali amalga
oshiriladi. Bu jarayon ta’lim sifatini oshirish, talabalar ijodiy va tanqidiy fikrlashini
rivojlantirish, hamda ularga zamonaviy bilim va ko‘nikmalarni berishga xizmat
qiladi. Shu sababli, ta’lim tizimida axborot texnologiyalarining o‘rni va ahamiyati
kundan-kunga ortib bormoqda.

Foydalanilgan adabiyotlar
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Annotatsiya. So'nggi yillarda oliy ta’lim muassasalarida ragamli va axborot
texnologiyalarning imkoniyatlaridan o'quv vositasi sifatida foydalanish keng
ommalashmogqda. Ushbu an’ana raqgamli va axborot texnologiyalarning mavjudligi,
arzonligi va talabalar uchun elektron ta’lim afzalliklarining tobora ortib
borayotganligini tan olinishi bilan bog'liq. Maqolada oliy ta’lim tizimida raqamli
va axborot texnologiyalarning o ’rni va imkoniyatlari yoritilgan.

Kalit so’zlar: texnologiya, axborot texnologiyasi, ragamli texnologiya,virtual
laboratoriya, internet texnologiyasi, masofaviyta’lim texnologiyasi, bulutli
texnologiya.

Annomauyua. B nocneonue 200vl wupoxoe pacnpocmpanenue 6 GblCULUX

VUEeOHLIX 3a8e0eHUsIX NPUOOPENO UCNONb308AHUEe B0O3MONCHOCMEU YUPPOSHIX U
UHDOPMAYUOHHBIX MEXHONIO2ULL 8 Kauecmee 00pa308amesbH020 UHCMPYMEHMA.
Oma  mpaduyusi  00yCl08leHa  paAcCmywum  NPUHaAHuemM  OOCMYNHOCMU,
OOCMYNHOCMU U NPEUMYUjecms 3dJIeKMPOHHO020 00yueHus Oas cmyoeHmos. B
cmambe ONUCAHbl pPOib U BO3ZMONCHOCMU YUPDPOBbIX U UHDOPMAYUOHHBIX
MEeXHON02Ull 8 CUCHEME BbLCULE20 0OPA30BAHUSL.

Knroueeswie cnosa: mexunonoeuu, un@opmayuonHvle mexHoio2uu, yugpposvie
MexXHON02UU, BUPMYATbHas aabopamopus, HMumepnem-mexHono2uu, mexmoiocuu
OUCMAHYUOHHO20 00pA308anusl, 001aUHbIE MEXHON02UMU.
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Annotation. In recent years, the use of digital and information technologies
as an educational tool has become widespread in higher education institutions. This
tradition is driven by a growing recognition of the affordability, accessibility, and
benefits of e-learning for students. The article describes the role and capabilities of
digital and information technologies in the higher education system.

Key words: technologies, information technologies, digital
technologies, virtual laboratory, Internet technologies, distance education
technologies, cloud technologies.

Zamonaviy ragamli texnologiyalar butun dunyo bo'ylab barcha ta'lim
muassasalarini rivojlantirish uchun yangi vositalarni taqdim etadi. Ragamlashtirish,
o'rganilgan saboq va bilimlarni almashish uchun imkoniyatlar yaratib, odamlarga
ko'prog ma'lumot olish va kundalik hayotlarida yaxshi garorlar gabul qilish
imkoniyatini beradi. Bugungi kunda ta'lim muhitida ragamlashtirish bilan bog'liq
samarali o'zgarishlar yuz bermoqda.

Oliy ta’lim tizimining zamonaviy o'quv jarayoni tobora ko'prog ragamli va
telekommunikatsiya texnologiyalariga tayanadi, bu esa ta'lim muassasalarida
bunday texnologiyalarning imkonyatlarini rivojlantirishga yordam beradi.

Virtual laboratoriyalar. Oliy ta’lim tizimida zamonaviy texnologiyalarga
asoslangan virtual laboratoriyalarini yaratish magsadlari:

v talabalar va o‘qituvchilarga axborot-kommunikatsiya texnologiyalariga
asoslangan yangi turdagi interaktiv zamonaviy o‘quv-ilmiy-metodik majmualardan
foydalanish imkoniyatini berish;

v talabalarga inson faoliyatining turli sohalari uchun o‘quv va ilmiy dasturlarni
yaratish usullarini o‘rgatish;

v talabalarda mavjud fanlararo alogalar va umumiy ilmiy kategoriyalar hagida
aniq tasavvur hosil qilish.

Internet texnologiyalari. Hozirgi vaqtda ilmiy matbuot va ommaviy axborot
vositalarida "ta'lim Internet maydoni" atamasi tobora ko'proq foydalanilmoqda.
Internet makon nafagat Internetdagi ta'lim resurslari to'plami, balki rivojlangan
infratuzilmaga ega bo'lgan "infosfera™” da joylashtirilgan ta'limning yangi yo'nalishi
bo'lib, u quyidagilarni o'z ichiga oladi:
v'Internetning texnik va texnologik vositalari;

v' ta'limga jalb gilingan kadrlar va ta'limni axborotlashtirish jarayonlari;

v' yangi axborot texnologiyalari va internet vositalariga asoslangan ta’lim
sohasida faoliyat yurituvchi mutaxassislar jamoasidagi munosabatlar tizimi.
Internetda o'gitishning eng xarakterli xususiyatlari: moslashuvchanlik, modullik,
ommaviy targatish.
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Shu asosda, ishni mohirona tashkil etish va, albatta, ma'lum xarajatlar bilan,

Internetdan foydalangan holda ta'lim quyidagilarni ta'minlashi mumkin:

v talabaga individual yondashish;

v' talabaning boshqa faoliyati bilan parallel ravishda mashg‘ulot o‘tkazish;

v' umumiy va alohida talaba uchun tayyorlashning igtisodiy samaradorligi;

v' vyashash joyi, ijtimoiy mavgei, sog‘lig‘idan qat’i nazar, talabalarning ijtimoiy
tengligi;

v' ta'lim kurslarini ishlab chigish va kognitiv jarayonni muvofiglashtirishda
o'gituvchining yangi, ijodiy roli.

Internet texnologiyalarini o'quv faoliyatiga joriy etish uchun o'gituvchilar
quyidagi asosiy texnologiyalarni o'zlashtirishlari kerak:

v" Internetda axborot izlash;

v" elektron pochta bilan ishlash;

v" real vaqgtda aloga;

v' 0z ma'lumotlarini veb-hujjatlar ko'rinishida tagdim etish (veb-sahifalar va
veb-saytlar yaratish) va uni Internetda joylashtirish.

Masofaviy ta'lim texnologiyasi. Ta’lim jarayoniga zamonaviy axborot
texnologiyalarini joriy etish, axborot resurslaridan masofaviy foydalanish
imkoniyatlaridan foydalanish prinsipial jihatdan yangi “masofaviy ta’lim
texnologiyasi’ni yaratish imkonini bermoqda. Masofaviy kompyuterda o'qitish -
masofaviy kompyuter (server) orgali o'qgitishning yo'naltirilgan ogimlarini tashkil
etish va ma'lumotlarning o'quv jarayonini tashkil etish. Ta'limning ushbu shakli
butun ta'lim tuzilmasidagi o'zgarishlarni 0'z ichiga oladi - o'quv jarayonining tashkil
etilishi, metodologiyasi, mazmuni, funktsiyalari va ishtirokchilari tarkibi.

20-asr oxirida rivojlanish uchun kuchli turtki bo'lgan masofaviy ta'lim, hozirgi
vaqtda foydalanish uchun ulkan salohiyatga ega bo'lgan mutaxassislarni
tayyorlashning eng samarali va istigbolli tizimlaridan biri hisoblanadi.

Masofaviy ta'lim tizimi deganda har ganday masofada ma'lumot almashish
vositalariga yo'naltirilgan ixtisoslashtirilgan axborot-ta'lim muhitidan foydalangan
holda aholining keng gatlamiga ko'rsatiladigan ta'lim xizmatlari majmui
tushuniladi.

Ta'lim axborot-ta'lim mubhitini yaratish va rivojlantirish kontseptsiyasida
masofaviy ta'lim - bu ta'lim muassasasiga bormasdan o'gish imkoniyatini beradigan
texnologiyalar, usullar va vositalar to'plami.

Masofaviy ta'limning xususiyatlari quyidagilardan iborat:

v' talabaning o‘qituvchidan ajratilishi (masofasi);
v' mustaqillik — masofaviy ta’lim variantining bir turi;
v o‘quv jarayoniga axborot vositalari va resurslarini faol integratsiyalash.
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Masofaviy o'gitishning jahon amaliyotida turli xil texnologiyalar go'llaniladi:
v" darsliklar va boshga bosma materiallar bilan ta’minlash;
v" o'rganilgan materiallarni kompyuter telekommunikatsiyalari orgali yuborish;
v kompyuter alogalari orgali olib boriladigan muhokamalar va seminarlar;
v' kabel televideniesi va boshqalar.

Hozirgi vagtda masofaviy ta'limni tashkil etishning ikkita shakli mavjud:
"keys", bunda talaba kerakli o'quv qurollari, audio va video kurslar, shuningdek CD-
ROM bilan qurollantiriladi. Masofaviy ta'limni tashkil etishning ikkinchi shakli -
Internet texnologiyasi orgali o'quv materiallarini, testlarni uzatish va yutuglarni gayd
etish uchun telekommunikatsiya texnologiyalaridan foydalanish. Ijtimoiy
rivojlanishning zamonaviy sharoitida aholining barcha gatlamlari tomonidan har xil
turdagi va darajadagi ta'lim xizmatlariga talab sezilarli darajada oshib bormoqda.
Masofaviy ta'lim sizga asosiy faoliyatingiz bilan parallel ravishda asosiy va
go'shimcha ta'lim olish imkonini beradi.

Oliy ta’limda masofaviy ta'limning magsadlari gatoriga quyidagilar kiradi:

v’ o‘quv jarayoniga zamonaviy texnologiyalarni joriy etish orgali ta’lim
makonini yaratish;

v’ o‘guv muassasasi, o‘gituvchi va boshgalar tomonidan boshgariladigan va
yo‘naltiriladigan ta’lim makonida o‘quvchilarning mustagil gidiruv faoliyati;

v’ o‘qitishning reproduktiv usulidan o‘quvchilarning bilimlarni ijodiy
egallashiga o‘tish.

Oliy ta’limda masofaviyo’qitish tizimlari bir gator 0'ziga xos xususiyatlarga
ega:

v' talabalar va o‘qituvchi o‘rtasidagi intensiv muloqot;

v’ qo‘llanilgan o‘quv materiali asosida ta’limning faoliyat asoslarini
mustahkamlash;

v' zamonaviy aloqa vositalaridan foydalanish asosida ta’lim jarayonini yanada
samarali boshqarish;

v individual ta’lim komponentini mustahkamlash;

v' talabalarning birgalikdagi ishiga katta e'tibor: konferentsiyalar, seminarlar,
munozaralar, qo'shma loyihalar;

v' harakat, pul va vaqt sarfini kamaytirish;

v" har ganday shaxsning yashash joyi va ta’lim muassasasi joylashgan joyidan
gat’i nazar, istalgan o‘qituvchi bilan istalgan ta’lim muassasasida o‘qish imkoniyati.

Masofaviy ta'limda o'gituvchining asosiy vazifalari quyidagilardan iborat:

v" o‘quv kursini ishlab chiqish;
v’ 0‘quv yo‘rignomalarini ishlab chiqish;
v mavzu bo‘yicha talabalarga maslahat berish va qiyin vaziyatlarda ularga yordam
berish;
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v' o‘quv natijalarini kuzatish.

Zamonaviy Internet tarmog'i texnologiyalari o'quv jadvalini yanada
moslashuvchan qilish va katta shaharlar va universitetlardan uzogda bo'lgan
talabalar kontingentini jalb gilish imkonini beradi. Har ganday o'quv materiali
talabalarda kompyuter ma'ruzalari shaklida qoladi.

Masofaviy ta'limning yangi bosgichiga - ochiq ta'limga bosgichma-bosgich
o'tish elektron kutubxonalar va tagsimlangan turdagi universitetlarni yaratishga olib
keladi, ular yagona axborot makonini shakllantirish uchun haqiqiy poydevor
yaratadi. Bu yangi axborot texnologiyalarining oliy ta'limdagi yuksak gumanistik
roli sifatida garaladi.

Bulutli texnologiyalar. Hozirgi vaqtda ta’lim muassasalari uchun elektron
ta’limning ahamiyati ortib bormoqda. Bulutli texnologiyalar ta’lim muassasalariga
elektron ta’lim uchun dinamik va tegishli veb-ilovalarni taqdim etish, mijozlarga
yugori darajadagi xizmat ko‘rsatish va elektron kursning maktab siyosati va davlat
ta’lim standartlari -ga muvofigligini ta’minlash uchun yangi imkoniyatlarni taqdim
etadi, ta’lim muassasalari va talabalar uchun yangi imkoniyatlar yaratadi. Bulutli
hisoblash odatda ma’lumotlarni masofadan saqglash va gayta ishlash
texnologiyalarini, ya’ni Internet orqali oxirgi foydalanuvchiga kompyuter infra-
tuzilmasi, xizmatlar va dasturiy ta’minotni taqdimetish jarayonini anglatadi.
Kompyuter ma’nosida bulut (metafora sifatida emas) - bu tarmoq orgali keng
ko‘lamli terminal qurilma-lari orgali mavjud bo‘lgan axborot texnologiyalari
xizmatlari to“plami

Oliy ta’lim sohasidagi innovatsiyalar va yangiliklar, ragamli va axborot
texnologiyalarining ta’lim muhitida o‘zlashtirish imkoniyatlari va ularning
o‘qituvchilar va o‘quvchilar uchun yangi ta’lim yo‘nalishlarini ko‘rsatib o‘tadi.
Natijada, ragamli va axborot texnologiyalar oliy ta’limning rivojlanishi va
yangilashishi yo‘li bilan bog‘lig muhim imkoniyatlarni ko‘rsatib o‘tadi.
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TA’LIM JARAYONIGA MASOFAVIY TA’LIM
TEXNOLOGIYALARIDAN FOYDALANGAN HOLDA ARALASH
TA’LIMNI JORILY ETISH.
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Annotatsiya: Maqolada zamonaviy ta’limda masofaviy ta’limning o‘rni va
uning ijobiy tomonlari, ta’lim jarayoniga aralash ta'lim usulini joriy etish va uni
qo‘llash, uning afzalliklari hamda kamchiliklari tahlil qilinadi. An’anaviy ta’limga
aralash ta’lim usulni amalga oshirishda yuzaga keladigan muammolar bayon etilgan.
Zamonaviy ta’limda aralash ta’lim usulidan umidlar, ushbu usul o‘qitish sifati bilan
bog‘liq muammolar majmuasini hal qilishga mo‘ljallangan bo‘lib, bunda axborot
bilan ishlash, uni olish va gayta ishlash usullarini izlash kabi kompetensiyalar
birinchi o‘ringa chiqadi.

Kalit so‘zlar: masofaviy ta’lim, aralash ta'lim, axborot texnologiyalari,
axborotlashtirish, moslashuvchanlik, zamonaviy ta’lim, elektron resurs.

AHHOTAIUS: B CTAThE aHATM3UPYETCS POIIb TUCTAHIIMOHHOTO 00pa30BaHMs B
COBPEMEHHOM OO0pa30BaHWM W €ro IOJOXKUTEIbHbIE CTOPOHBI, BHEJIpPEHUE U
MCIIOJIb30BaHNE METO/Ia CMEIIAaHHOTO 00y4YeHUs B 00pa30BaTEIbHOM IPOIIECCE, Er0
npeuMyiiecTBa u HegoctaTkd. Omnmcanbl mOpoOaemMbl, BO3ZHUKAIOIIUE TIPU
pealM3alii METOJla CMEIIAaHHOTO OOYYEeHHsI C TPaJUIMOHHBIM OOYYCHHEM.
OxugaHusi OT CMENIAHHOTO METOa 00y4YeHHUs B COBPEMEHHOM OOpa30BaHUU 3TOT

MCTOA IIpHU3BaH PCHIMTH KOMIIJICKC np06neM, CBA3aHHBIX C KAY€CTBOM O6yLIeHI/IH,
IIpun KOTOPOM Ha HepBBIﬁ IIJIaH BBIXOAAT TAaKHUE€ KOMIICTCHIIMH, KakK pa60Ta C
uH(popmanuen, TOUCK COCO0O0B €€ MOoTyYeHus 1 00padOTKH.

KaroueBble cJioBAa: JOUCTAHIIMOHHOE oOpa3oBaHue, CMEIIIaHHOE
oOpa3oBaHre, HWH(POPMAIIMOHHBIE TEXHOJOTHH, WHGOPMATH3AIUSA, THOKOCTD,
COBpPEMEHHOE 00pa3oBaHUE, JIEKTPOHHBINA pecypc.

Abstract: The article analyzes the role of distance education in modern
education and its positive aspects, the introduction and use of the blended learning
method in the educational process, its advantages and disadvantages. The problems
that arise when implementing the blended learning method with traditional teaching
are described. Expectations from the blended learning method in modern education;
this method is designed to solve a set of problems associated with the quality of
education, in which such competencies as working with information, finding ways
to obtain and process it, come to the fore.

Key words: distance education, blended education, information technology,
informatization, flexibility, modern education, electronic resource.

Zamonaviy jamiyatning eng muhim vazifalardan biri: aholini zamonaviy
sharoitida hayotga tayyorlashga qodir istigbolli ta'lim tizimini yaratish.
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Axborotlashtirish ta'siri ostida odamlar hayoti va kasbiy faoliyatining barcha
jabhalarida tub o‘zgarishlar ro‘y bermoqda. Hozirgi vaqtda butun dunyoda oliy
ta'lim olishni xohlovchilar sonining ko‘payishi tendentsiyasi kuzatilmoqda. Shu
bilan birga, u yoki bu sabablarga ko‘ra an'anaviy texnologiyalardan foydalangan
holda kunduzgi ta'lim orqali oz ta'lim ehtiyojlarini qondira olmaydiganlar soni ham
kam emas.

Tajribalar shuni tasdigladiki, o‘quv kurslarining sifati va tuzilishi,
shuningdek, masofaviy ta’limda o‘qitish sifati ko‘pincha an'anaviy ta'lim shakllariga
qaraganda ancha yaxshi bo‘lishi mumkin.

Bugungi kunda masofaviy ta'lim axborot texnologiyalaridan faol
foydalanishga asoslangan bo‘lib, ta'lim ma'lumotlarini cheklanmagan masofalarga
uzatish imkonini beruvchi va interaktiv ma'lumotlar almashinuvini ta'minlaydigan,
ikki tomonlama alogani taklif giluvchi multimedia vositalariga asoslangan.
Masofaviy ta'limning samaradorligi va muvaffagiyati foydalaniladigan
materiallarning tashkiliy va uslubiy sifatiga, shuningdek, axborotni tagdim etish
usullarining turi, ushbu jarayonda ishtirok etuvchi o‘qituvchilarning tayyorgarlik
darajasiga chambarchas bog‘lig. Ular zamonaviy virtual kommunikatsiyalar
doirasida axborotni taqdim etish va idrok etish xususiyatlarini tushunadilar.
Masofaviy ta'limning tobora ommalashib borayotgani bo‘yicha tadqiqotlar quyidagi
asosiy sabablarni e’tirof etadi:

v Moslashuvchanlik. Talabalar, qoida tarigasida, ma'ruza yoki seminar
shaklida muntazam mashg'ulotlarga qatnashmaydilar, balki o‘zlari uchun qulay
vaqt, joyda va o°z tezligida o‘qishadi.

v Modullilik. Masofaviy ta'lim dasturlarining asosi modulli printsipdir. Har bir
o‘quv kursi ma’lum bir fan yo‘nalishi mazmuni bo‘yicha adekvat bo‘lib, bu
mustaqil, lekin mantiqiy o‘zaro bog‘lig bo‘lgan o‘quv kurslari majmuasidan
individual yoki guruh ehtiyojlariga javob beradigan o‘quv dasturini shakllantirish
imkonini beradi. Bu an'anaviy ta'lim shakllari uchun xos bo‘lmagan noyob
imkoniyatni yaratadi.

v Parallellik. O‘qitish asosiy kasbiy faoliyat yoki o‘qish bilan birgalikda
amalga oshirilishi mumkin.

v"Masofa. Talaba va ta'lim muassasasi o‘rtasidagi masofa samarali ta'lim
jarayoniga to‘sqinlik qilmaydi.

v Ommaviylik. Talabalar soni muhim parametrga aylanmaydi. Barcha talabalar
o‘quv va ma'lumotnoma ma'lumotlarining barcha turlaridan (elektron kutubxonalar,
ma'lumotlar  bazalari)  to‘liq  foydalanishlari ~ mumkin,  shuningdek,
telekommunikatsiya tarmoglari va aloga vositalari orgali bir-biri bilan va o‘qituvchi
bilan mulogot gilishlari mumkin.
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v Ijtimoiylik. Masofaviy ta'lim ma'lum darajada ijtimoiy Kkeskinlikni
engillashtiradi, joy va yashash sharoitlaridan va ma'lum darajada moddiy
sharoitlardan gat'i nazar, ta'lim olish uchun teng imkoniyat yaratadi.

Ko‘pgina tadqiqotchilar ushbu ta'lim texnologiyasining ma'lum kamchiliklari
tufayli masofaviy ta'limni asosiy ta’lim sifatida ta’lim olishni tavsiya etmaydilar,
ular kunduzgi ta'lim orgali to‘liq dasturni yakunlashni maslahat berishadi. Ikkinchi
oliy ma'lumot olish yoki qo‘shimcha malaka oshirish kurslarida o‘qishni esa
masofaviy ta'limga murojaat qilish qulaydeb hisoblashadi. Shu bilan birga, o‘quv
jarayoniga masofaviy ta’lim texnologiyalarini joriy etish nihoyatda muhimdir.
Haqgigatan ham, masofaviy ta’limdan foydalanish eng yangi bilimlardan tezkor
foydalanish kabi ko‘plab muammolarni hal qgilishda yordam beradi va shu sababdab
ta’lim jarayoniga aralash ta'lim usullaridan foydalanish ham yuqori samara berish
imkoniyatiga ham egadir.

Aralash ta'lim - bu an‘anaviy kunduzgi, yuzma-yuz ta'limni masofaviy
ta'limning ayrim elementlari bilan birlashtirgan usul. Til o‘qitishda aralash ta’limdan
foydalanish bir gator afzallik va kamchiliklarga ega. Aralash® ta'lim an'anaviy va
masofaviy ta'lim usullarining afzalliklarini birlashtiradi.

Masofaviy ta'lim nuqtai nazaridan aralash model o‘quv jarayonini amalga
oshirishda  ko‘proq  moslashuvchanlikni  ya’ni  erkinlikni  ta'minlaydi.
Moslashuvchanlik o‘quv jarayonining bir gancha jihatlarini o‘z ichiga oladi.
Birinchidan, o‘qituvchi o‘quv materiallarini tagdim etishda ko‘proq erkinlikka ega.
o‘qituvchi darslar davomida barcha materiallarni tagdim etishi shart emas.
Ikkinchidan, aralash ta'lim o‘qituvchilarga nazorat va baholashda ko‘proq
moslashuvchanlik va erkinlik beradi. O‘qituvchi onlayn testlarni o‘tkazish, topshiriq
va testlarni yuborish, hatto semestr oxirida yakuniy test topshirish imkoniyatiga ega.
Bunday imkoniyat o‘qituvchi uchun ham, talabalar uchun ham juda qulaydir.

Ammo aralash ta'limning bir nechta kamchiliklari ham mavjudligi inkor
etilmaydi:

» OTMlarning axborot-ta'lim mubhitining elektron ta'lim jarayonini qo‘llab-
quvvatlashga tayyor emasligi;

» clektron ta'limning o°‘quv-uslubiy materiallar bilan yetarli darajada
ta'minlanmaganligi;

» o‘qituvchilarning elektron ta'limni ta'minlashga tayyor emasligi;

» aralash ta'limning istigbollari va foydalanish zaruriyati hagida xabardor
emasligi;

Zamonaviy talabalar allagachon mavzu bo‘yicha asosiy mavzuga qo‘shimcha
bo‘lgan onlayn komponent bo‘lishiga moslashgan. Aralash ta’limdagi fanning
elektron tarkibidagi resurslarning xilma-xilligi, o‘quv materialini qulay va qiziqgarli
shaklda tagdim etish uchun yangi imkoniyatlar ochadi. Moslashuvchanlik va
o‘zgaruvchanlik tamoyiliga asoslangan yuqori sifatli o‘qitishni amalga oshirish
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uchun kompyuter vositalarining imkoniyatlari talabalarga fanni mustaqil
o‘rganishning individual traektoriyasini aniqlash imkonini beradi.

Xulosa: Biz aralash ta'lim ortigcha yuk emasligini tushunishimiz kerak. Bu
an'anaviy ta'lim tizimiga xos bo‘lgan stereotiplarni buzishga yordam beradigan keng
ko‘lamli strategiya. Bu o‘qituvchi va talabalarga ilgari imkonsiz bo‘lgan usullar
bilan bir biriga murojaat gilish imkoniyatini beradi. Ammo buning ishlashi uchun
ta'lim jarayoni rahbarlari aralash ta'lim yoki texnologiyadan boshlamasdan, balki
aralash ta'limning to‘liq imkoniyatlarini ochish uchun ehtiyotkorlik bilan aralash
tizimni loyihalash jarayonidan boshlashlari kerak bo‘ladi.
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Annotation. The article reveals the essence of digitalization of education. The
features of its manifestation and key characteristics are outlined: globalization and
individualization of education, interactivity and integrativity of technologies, wide
access to relevant information. The main aspects of digitalization of education as a
factor of its transformation are revealed.

Keywords: education, digitalization of education, digital technologies, digital
transformation, interactivity.

C kaxapiM roAoM IudpoBHU3aAIUs, KaK OJHA W3 COCTABJISIOMIMX OOIIETro
nmporpecca MUBUIM3AuH, yckopsercs. [To aToit mpuunHe HEOOXOIUM CHUCTEMHBIN
aHaluM3 €€ KIIOUEBBIX XapaKTepUCTUK U CBOWMCTB, CTaHJIapTOB KaudecTBa
o0pa30BaTeNbHBIX TEXHOJIOTUHA W YCJIOBMM obecreueHHs ux Oe3omacHOCTH [5].
KitoueBbiMU ~ XapakTepucTUKamMu — IUGPOBU3ALMKU  O0pa30BaHUSA  SIBIISIIOTCSA
cienyromue: — Tiaodammzanus  (ryiodalbHas JOCTYIHOCTh  OHJIAMH-KYpPCOB,
BUPTYAJIbHBIX YHUBEPCUTETOB, MEXKIYHAPOJIHBIX 00pa30BaTEIbHBIX IPOEKTOB,
MO3BOJISIIOIIME TMPEOJ0JIEBAaTh 3HAYUTEIbHbIE Teorpauueckue U BpPEMEHHBIC
OTpaHWYeHHs, [JIp.) U UHAUBUAyanIu3anus  (BO3MOXXHOCTb  pa3pabOTKH
WHJIMBUAYAJIbHBIX IIJJAHOB OOYYEeHHsS, COOTBETCTBYIOIIUX 00pa3oBaTEIbHBIM
MOTPEOHOCTSM U TEMIIAM pa3BUTHSA 00ydaeMbIX) 0Opa30BaHUs; — UHTEPAKTUBHOCTh
(MHTEpaKTUBHBIE MIATHOPMBI, yueOHbIE MaTepHANIbl U 33JJaHUS) U MHTETPATUBHOCTh
TEXHOJIOTUN (1Iesieco00pa3HOe MCIOJIb30BAHUE Pa3HOOOPA3HBIX TEXHOJIOTUM.
IUTAHIIIETOB ¥ HMHTEPAKTUBHBIX JIOCOK, KOMIBIOTEPOB H CMapTHOHOB B
0o0pa3oBaTeNbHbIX ULENAX); — MIHUPOKUUA AOCTYN K akTyaldbHOW HWHMOpMaiuw,
CIIOCOOCTBYIOIIEH PAa3HOCTOPOHHEMY U Pa3HOYpPOBHEBOMY 00yueHuto. OH umeer
MECTO MO OTHOIIEHHWIO K JIMIaM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI.
Bripaxkenne «1udpoBbie TEXHOJOTHH MPOTSHYIM PYKYy IMOMOUIM COLMAIBHO
ySI3BUMOM TPYIIE» aKTyallbHO; B MPAKTHYECKOW JEATEIBHOCTU «IIM(pOBasi pyKa
MOMOIIH ¥ TIOJIEPKKI» 00s1aaeT OOIBIITUM IEHHOCTHBIM MOTECHITUATIOM.

[To manubiM Researchandmarkets, k 2025 romy MupoBON PHIHOK OHJIAMH-
obOpazoBanus BeipacTeT A0 319,17 mapa momnapoB. Mexay tem peiHok MOOC
(MaccoBble OTKPBITHIE OHJIAWH-KYPChI) BBIPACTET B UETHIpE pa3a U aocturHer 21,4
miapa potapoB B 2025 romy (¢ 5,16 mapa nmosutapoB B mpomuioM roay) [4].
Nmes Takue BnewaTistomue HUGpbl, Mbl HE MOXKEM OTPUIIATh KIIOUYEBYIO POJIib,
KOTOPYIO U(PpoBU3AIIHS UTPACT AJIsi 00pa30BATEIBHBIX YUPEIKICHUM.

Bo3moxnoctu BHeapenuss UM u DeepTech B oOydyeHue kazaxcTaHCKHUX
CTYJCHTOB, MOJIEpHU3AIUsl YUYEOHBIX MPOrpaMM B PEKUME PEATIbHOTO BPEMEHU U
pe3ynbTaThl  KoJutabopamuii ¢ MHPOBBIMH 00pa3oBaTeNbHBIMU IUTATPOpMaMU

00CYX/Iat0TCSl HA PA3IMYHBIX IIAT(HOPMaX U MEPONPUATUSIX C yUaCTUEM MUHUCTPA
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HayKu U BbIciiero obpaszoBanusi PecnyOmuku Kazaxcran u cneuuanucramu, Tie
OHU JEJATCA BUJCHHUEM KaJpPOBOM MOJEpPHHU3AIMK U MPAKTUUYECKOM CTpaTerue,
HalpaBJICHHBIMU Ha YyJIy4dlI€HHE OOpa30oBaTENIbHBIX MPOTPaMM, BHEIPEHUE
MHTEPaKTUBHBIX IJIATPOPM U OHJIAH-KYPCOB, a TAKXKe pa3paboTKy HOBBIX yUeOHBIX
MOJIyJIe, OpUEHTUPOBAHHBIX HA TEXHOJIOTMYECKUE NHHOBAIIUH.

Hekxommepueckoe  akmuoHepHoe obOmiectBo  "HOkHo-Kazaxcranckuit
yHUBepcUTeT uM. M. Aya30Ba" sBiIsIeTCS] OAHON M3 KPYIHBIX MHOTOMPO(PUIBLHBIX
OpraHu3alui BBICIIEr0 W IOCIEBY30BCKOIrO 00Opa30BaHUs CTpaHbl, HAy4YHO-
o0pa3zoBaTeIbHbIN, UHTEIJIEKTYaJbHbIH U KYJbTYPHBIA IIEHTP OXKHOTO PETrHMOHa,
OCYILECTBIISIIOLIU I MOATOTOBKY BBICOKOKBATU(DUITUPOBAHHBIX KaJIpOB,
OpPOBEJICHUE HAYYHBIX  HCCIICIOBAaHUW, BBIMOJHSIOMINI  HWHHOBAllHUOHHBIE
pa3paboOTKU B MHTEPECAX BBICOKOTEXHOJIOTUYHBIX OTpaciel skoHoMuku. B 2024
rofy MOJy4HJ cTaryc lcciaemoBaTenbCKOro YHUBEPCHUTETA, B CBSA3M C YEM
pazpaboran [Iporpammy paszsutus g0 2028 roja.

B mHacrosmeint IIporpamMme pa3BuTHS NPEACTABICHBI BCE HOBBIE JTaIlbI
pa3BuTus yHuBepcutera Ha nepuoa 2024 — 2028 roawl, TAE TIJIaBHBIMU
MpuopuTEeTaMu OYJIyT pa3BUTHUE MHHOBAIMOHHOW JESATEIBHOCTH YHHBEPCUTETA,
KOMMEpUHAIN3ALM  PEe3yJIbTaTOB HAy4YHOU JEATEIbHOCTH, OpUEHTalus Ha
TBOPUYECKUM ¥ MHHOBAIIMOHHBIA XapakTep MO MOATOTOBKE CHEIUAIMCTOB HOBOTO
(popmaTa COrjlacHO 3ampocy pbIHKa TPy/a.

JInst OCTUKEHHS TOCTABJIEHHBIX Lieneil [[porpaMmoit pa3BUTus yHUBEpPCUTETA
Ha 2024 — 2028 roxasl mOpeaiararTCs CO3JAaHUE HAayYHO-UCCIEA0BATEIHCKOIO
HEHTpA KOJUIEKTUBHOIO TIOJIb30BAaHUS W MOJEpPHHU3ALMS HHHOBAIMOHHOM
MCCIIEIOBATENbCKOM 3KOCUCTEMBl YHHBEPCUTETA, OTBEYAIOLIET0 COBPEMEHHBIM
TpEeHJaM M BbI30BaM, 3ajJadyaM pPa3BUTHS HAYKH, COIJIACHO HOBOW Napajaurme
SKOHOMHUYECKOTO pPa3BUTHS CTpaHbl, MocTaBieHHbBIM B llocnanuu ['naBbl
rocynapctBa Hapony Kazaxcrana TokaeBeim K. K. "DkxoHomuueckuit Kypc
crpaBeaiuBoro Kazaxcrana'.

B unemsx mnoswimeHus mnpusiekarenbHoctu HOKY B mexayHapoaHom
oOpa3oBaTeIbHOM  TPOCTPAHCTBE MPOJOIDKUTCS  peanusanus  CrpaTeruu
WHTEpHALMOHAM3AI[MY, BKJIIOYAIOIIEH co3/aHue OJaronpusTHBIX YCIOBUU s
o0yueHus (MHQPaACTPYKTypa, CTUIEHIUU U Jp.), MEXaHW3Mbl UH()OPMUPOBAHUS,
yIOPOIIEHHUE TOJyYeHHUsl CTyJIeHUecKol Bu3bl. byner mpoBoauTbes pabora 1o
nanpHelmeMy BHeapeHuto npuHuunoB ECTS B yueOHbIN poliecc U pacIMpeHHU IO
aKaJeMru4eckod cB0oOOnbl. HHOBalMOHHBIE 00pa30BaTENbHBIE IMPOTPAMMBI
1aHupyeTcs: pa3padoTaTh Ha OCHOBE (hOpcalT-HMCCIIeIOBAaHUM pBIHKA TpyJa U
MIPOTHO3UPOBAaHUS MOTPEOHOCTH B HOBBIX Ipodeccusix. [Ipogomkarcs BoBiedyeHune
npejacTaBuTeneld OusHeca M paboromareneil B pa3pabOTKy 00pa3oBaTeNbHBIX
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mporpamMMm, a TakKe HMHTerpanus oO0pa3oBaTeIbHOTO Ipoliecca € HayYHOU
JESTENBHOCTHIO.

JlesTenbHOCTh YHUBEPCUTETa B JAaHHOM KOHTEKCTE TaKXe ITO3BOJIUT
pazpabortath uHHOBalMOHHRIE MOOK B o0mactu XUMHUU U XUMHUYECKOTO
WH)KAHUPUHTA, OMOJIOTHH U OMOTEXHOJOTHH, MEXaHUKH M MammHoCcTpoeHus, 1T-
TEXHOJIOTUH, UCTOPUH, THOCTPAHHBIX S3BIKOB, IKOHOMUKH.

Ha Bcex ypoBHsAX OOyYeHHS IUIaHUPYETCS peain30BaTh BO3MOXKHOCTH
npuOOpEeTeHUs] MHUKpPOKBamu(UKAIHMi, ydera pe3yJbTaTOB HAHO-00y4YeHUs
(Nanodegree), 4To MO3BOJUT B KOPOTKHE CPOKH IMPHOOpETaTh HEOOXOAMMBIC
npodeccrHoHanbHble HaBBIKM, CTPOUTH CBOIO HWHAMBUAYAJIbHYIO TPAacKTOPHUIO
00y4YeHUS U YCTPAHATh MPOOEITBbI B 3HAHUSIX.

Peanu3zanus ykazaHHbIX Mep OyZeT criocoOCTBOBATH MOBBIIIIEHUIO KaueCTBa
YeJIOBEUECKOro KaluTaja peruoHa M CTpaHbl, a Takke JajbHelmemy
npoaswkeHuto FOKY B HallMOHATBHBIX U MEXIYHAPOAHBIX PEHTHUHIAX.

IOKY nepeiiner k w™oaenn "SMART-yHuBepcuteTtoB" ¢ wUPppOBOi
HPKOCHUCTEMOM, 4YTO mpemycMmarpuBaeT (opmupoBanue 1udpoBoro mnpoduis
CTYJIEHTa, TO €CTh TPACKTOPUIO €ro O0yUYEeHUS U y4eOHbIE TOCTHKEHUS, Pa3BUTHE
mudpoBeix cepucoB EdTech, ontummuzanuio mpoueccoB B COOTBETCTBUU C
NepeoBbIMU  TPeHAAMU LHU(pOBU3aNKMK. [IpHOPUTETHBIMH 3aJadyaMUd CTAHYT
uudposas TpaHchopmanus OMOIMOTEK U UX CUCTEM, MCIOJIb30BaHHUE IIATHOPM
OTKpBITOr0 oOpazoBanus B obuieM mpoiecce (Open University, Coursera u mp.
(Oynen IOnuBepcutu, Kypcepa), mepeBon OuszHec-mporieccoB B HHUGPOBOH
dopmar. IludpoBrie KOMIETEHIIMU CTaHYT O0OSA3aTEIbHBIM JJIIEMEHTOM BCEX
00pa3oBaTeIbHBIX U TPO(ECCUOHATBHBIX CTAHAAPTOB.

Takum obpa3om, B pamkax akagemuueckoil monutuku KOKY omnpenenmmmch
HOBas TPACKTOPHS pPa3BUTHUsI 00pa30BaHUs C OPUEHTUPOM Ha O0yHAIOIIETrocs, ero
NOTPEOHOCTH U JKEJaHWs, a TaKXKe peanu3alus BBINICHA3BAaHHBIX 3a7ad OyaeT
crocoOCTBOBATh CO3/1aHMI0 A(HPEKTUBHON MOJIENTN KOPIOPATUBHOTO YIIPABICHUS
1 00eCIeYnT YCTONYMBOE PA3BUTHE HCCIICOBATEIHCKOTO YHUBEPCUTETA.

C ObICTPBIM Pa3BUTHEM HOBBIX TEXHOJOTHH, TAKUX KakK OOJbININE JaHHBIC,
UCKYCCTBEHHBI MHTEIUIEKT, SG U BUpTyalbHas PeayibHOCTb, OyAylIre CUEHAPUU
JUCTAaHIMOHHOTO 00pa3oBaHMs 00s3aT€IbHO CTAaHYT Bce Oosee u  Oosee
UHTEJUICKTYalIbHBIMU, JEMOHCTPUPYS THUIUYHBIC XapaKTEPUCTHUKHU, TaKUE Kak
€IMHOE MPOCTPAHCTBO, BUPTyaIM3alMsl M CHIBHOE B3auMoOjeicTBue. Borommas
[ICHHOCTHYI0 ~ OpUEHTalMio  o0pa3oBaHUs, 3aKJIIOYAIOUIYIOCS B OIICHKE
CIIOCOOHOCTEM ydaluxcsi W IpernojaaBaTenei, Oyayiee nudporoe odOpa3oBaHHe
CHOCOOCTBYET WHIWBUAYaJbHOMY pPa3BUTHIO KAaK YYaIUXCA, TaK M yUUTENEH.
Takum oOpa3oM, MbI TOJDKHBI U JIaJIbIIIE COACUCTBOBATH YIITyOJIEHHOMY Pa3BUTHIO

I_[I/I(l)pOBI/ISaHI/II/I O6pa3OBaHI/IH, B OCHOBHOM YYMUTEIBasA CICAYIOIIUC TPU ACIICKTA.
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[lepBpiii M3 HHUX - CHOOCOOCTBOBATH ONTHMHU3ALMU U OOHOBIICHUIO
oOpa3oBaTenbHbIX pecypcoB. C TOYKM 3peHus (QOpMBI PECYpCcoOB, HEOOXOAUMO
AKTUBHO HAKaIlJIMBaTh MHOTOKAaHAJIbHBIC BHICOKOKAYECTBEHHBIE PECYPCHI, TAKHE KaK
AJIEKTPOHHBIE OWOJMOTEKHM W BUPTYyalibHbIC JabopaTopuu, 4YTOOBI OOECIEUUTH
MOJEPKKY MEPCOHAIM3UPOBAHHOTO MOBCEMECTHOTO OOYYEHHUS; C TOYKHU 3PEHUS
UCIIOJIb30BAaHUSl PECYPCOB - TOJACPKHUBATh €IUHOE OKHO, COOMpas HECKOJIbKO
Pa3HOPOAHBIX pecypcoB. [IpenocTaBisaTh yenyru yHHPHUIIMPOBAHHOTO YIIPABICHUS
peructpanveld W pasMenieHueM oO0pa30oBaTeNIbHBIX PECYpPCOB, PEaTH30BBIBATH
MacCOBO€ M3BJICYCHUE PECYPCOB M CpeACTBa Mg (GuibTpaiuu 0€30MacHOCTU Ha
OCHOBE AaCCOLMAllMM 3HAHWI; C TOYKU 3PEHHs yIpaBieHUsT 00pa3oBaTEIbHBIMU
pecypcaMu - OOHOBJISITH MOJICTHM U YJy4IlaTh MTPOU3BOAUTEILHOCTh MPUIIOKEHUH,
MPENOCTABNIAIOIINX PECYPChl W YCIYTH, KOOPAMHHPOBATH pEIICHHE TI0
arperupoBaHHUIO PECYpCOB: pErucTpalusi, HAKOIUICHME U PaclpoCTpaHEHHUE.
VYrpaBnsaTh 3alMTOW aBTOPCKUX MpaB M JAPYTMMHU BoONpocaMu (POpMUPOBAHUS
HKOJIOTMYHOTO YIIpaBJICHUS 00pa30BaTEIbHBIMU PECYypcamMM, OT aBTOMATHUYECKOTO
HaXaTus 10 QUIbTPAIMU KOHTEHTA, OT 3alUThl KOH(DUICHIIUATEHOCTH 10 3aIUThI
mpaB, ¥ Ha MPAKTHUKE PEaNn30BaTh MEPEXOJA OT «IIOACH, WIIYIIUX PECypch» K
«pecypcam, HaxOo LM JIFOEi.

Bropoit acnekt- Ilpexxme Bcero, HEOOXOIUMO COCPEIOTOYUTHCS Ha
CIIOCOOHOCTH CTYACHTOB BHEIPSTh HOBILIECTBA, COTPYAHUYAThb, KPUTHUKOBATH U
00IIaThCS, @ TAK)KE BOCIUTHIBATH MU(POBBIX IPAKIAH C BCECTOPOHHUM Pa3BUTHEM
MOpaJIbHBIX, HHTEIUICKTYaIbHBIX, PU3NUECKUX U XYA0KECTBEHHBIX CIIOCOOHOCTEH.
Hayuynoe mnpunstie pemeHuii B cdepe PYKOBOJCTBA  0OOpa3oBaHUEM,
CHUCTeMAaTHU3aIMsI TOCYAAPCTBEHHBIX YCIYT M CTaHIAPTU3ALUS YIPaBIECHUS CTaHYT
HEU30€KHON TEHECHIIUEH.

Tperuit acnekt - yriayOneHHe WHTErpauud HUGPOBBIX TEXHOJOTUHA H
oOpazoBanus. ToiabKO MIyOOKO MHTErpUpOBaB MH(OPMAIMOHHBIE TEXHOJOTHH B
cucTeMy 00pa30BaHMs U TOJHOCTHIO H3MEHUB TPAJAUIIMOHHBIE KOHIICTIIIMH, MOJIEIH,
CoJiep’)KaHue M METOABl OOyUYeHHUS W TPEMOJaBaHMsI, Mbl CMOXXEM TOCTUYb IICIU
npoJBHXKEHUS peOopMbl 00pa30BaHUs 1 MHHOBAIIMI 1 BCECTOPOHHETO MOBBIILICHHUS
ypoBHs pa3Butusi oOpa3zoBaHus. Ha HOBOM »Tame OoJblile BHUMaHHUS CIEAyET
yAensATh (aKTUYECKOMY BIMSHHIO LHQPOBU3ALNMK Ha YIyYIICHHE Ka4eCcTBa
oOpa3oBaHMsl M TIPENOJaBaHUs, a TaKXKe CIeayeT JenaTh ymnop Ha oOIIyro
KOOPAMHAIIMIO M MHHOBAIIMH CHCTEM M MEXaHU3MOB, YTOOBI YCKOPUTH KOMITJIEKCHOE
pa3BUTHE TEXHOJIOTUN U 00pa30BaHUs BO Bcex chepax.

WNuterpanyst U pa3BuTHE MHPOPMALUOHHBIX TEXHOJOIMM M 00pa3oBaHUs
MpEeJCTaBIsIeT €000l  BOCXOIAIIMU  cnupaibHbl  mpouecc. Heobxomumo
JalibHEeIIee 3aKperieHue IPeIblIyIuX pe3yabTaToB Pa3BUTHS, CO3JaHUE HOBOM

KOHOCIIOWH PAa3BUTHA W OCYIICCTBICHHUC PCHUHKXKMHHPHHIA IIPOIECCa 06y‘ICHI/IH,
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CTPYKTYPHOM peopraHu3alnuu U 9KOJIOTMYECKast PEKOHCTPYKIIMS.
Bocrnonb3oBaBimch onTUMHU3alueld 1 0OHOBJICHUEM PECYPCOB KaK BO3MOXHOCTHIO,
PYKOBOJICTBYSICh TIOBBIIIEHHEM WH(POPMAIMOHHOW TPAaMOTHOCTH TEIaroroB H
y4YallMXCsi, C MOMOIIBIO HMHTErpalui HU(PPOBBIX TEXHOJOTUA M O0pa3oBaHUS B
KAuecTBE OTIPABHOW TOYKH, MBI J0OBEMCS «HAOIIOJAEMbIX HW3MEHEHHUI» B
WHHOBAIIMOHHOM Pa3BUTHU 00pPa30BaHMUS.
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OLIY TA’LIM O’QITUVCHILARINI ILMIY REYTINGINI HISOBLASH
VA MONITORING QILISH TIZIMINING IMKONIYATLARI

Esanov O, Salimova M, Nazarov F.
(Samargand davlat universiteti)
Annotatsiya. Magolada o’qituvchi reytingini online shaklda monitoring

gilish misolida olib qaraydigan bo’Isak bugungi kungacha online o’qituvchi dasturiy
vositalar judayam kam, deyarli yo’q desak ham bo’ladi. Ushbu talabni inobatga
olgan holda professor-o’qituvchilar o’rtasida, jJumladan, o’quvchi - yoshlar va oliy
ta’lim muassasalari o’qituvchilari uchun tushunarli va qulay interfeysga ega bo’lgan
simulyator ishlab chigiladi. Ushbu reyting tizimini shakllantirish va simulatorni
loyihalashtirish uchun 4 ta moduldan iborat bo’lgan modullarda resurslarni

joylashtirish, monitoringni shakllantirish, reytinglarni maxsus va standart shkalllar
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asosida hisoblash, hisobotlarni filtrlash va mexanizmlarini takomillashtirishga
alohida e’tibor qaratilgan.

Kalit so’zlar: resusrslarni shakllantirish, simulyator, modul, monitoringni
shakllantirish, maxsus shkala, online qayta ishlash, ro yxatdan o ’tish.

Mashinali o’qitish va sun’iy intellekt taraqqiy etgan bugungi kunda axborot
olamida dasturiy maxsulotlarni yaratish va unga bo’lgan talab kun sayin oshib
borayotgani hech kimga sir emas ularning auditoriyasi va ta’sir doirasi tobora
kengayib borayotganligiga guvoh bo’lmogdamiz. Professor o’qituvchining ilmiy
salohiyatini inson aralashuvisiz online tarzda aniglash va hisobotlarni shakllantirish
va monitoring qilishda vaqtni gisgartirish, turli sohada ishlaydigan yoki o’qiydigan
yoshlar, professor-o’qituvchilar, ilmiy xodimlar juda katta qizigish bilan
intilayotganligini va garashlarini hisobga olsak, hagigatdan ham, bu masalaning
nagadar ulkan ahamiyatga ega ekanini anglash giyin emas. Bugungi kunda mavjud
xalgaro tizimlar mavjud ammo bizda milliy va mahalliy monitoring tizimi mavjud
bo’lmaganligi unga ehtiyojlarning ortib borishi paydo bo’lib ularni o’rganish va
foydalanish tobora kengaymoqda. Lekin bu tizim soddaligi va qulayligi, hamda unda
ishlashni o’rganish uchun kurslarga qatnash shart emasligi va maxsus bilimni yoki
maxsus tayyorgarlikni talab gilmasligi eng asosiy jihati hisoblanadi, shuning uchun
bunday dasturiy vosita yaratishga ehtiyoj yugori ekanidan dalolat beradi.[1]

Shu boisdan Mamlakatimizdagi ilmiy muassasalar faoliyatini reyting asosida
baholash tizimini joriy etish «lIm-fan va ilmiy faoliyat to‘g‘risida»gi Qonun va

Prezidentning 1.11.2017 yildagi «Ilmiy-tadgigot muassasalarining infratuzilmasini
yanada mustahkamlash va innovatsion faoliyatini rivojlantirish chora-tadbirlari
to‘g risida»gi PQ-3365-son garorida nazarda tutilgan.[2]

Qabul gilingan hujjat bilan llmiy tashkilotlar reytingini aniglash tartibi
to‘g‘risidagi nizom tasdiglangan. Innovatsion rivojlanish vazirligi ushbu tizimni
shakllantirish uchun mas’ul etib belgilangan. Uning zimmasiga quyidagi vazifalar
yuklangan:

« ilmiy tashkilotlarning ilmiy-tadgiqot va innovatsion faoliyat darajasi, ilmiy-
tadgiqot ishlari sifati, ilmiy-innovatsion faoliyat natijalarini tavsiflovchi
ma’lumotlar bazasini shakllantirish;

« har yili ilmiy tashkilotlar reytingini tuzish;
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« milliy ilmiy tashkilotlarning dunyodagi nufuzli ilmiy markazlar reytingiga
kirishida amaliy yordam ko‘rsatish;

 reyting natijalari asosida ilmiy tashkilotlarda ilmiy-tadgigot va innovatsiya
ishlari sifatini oshirishga kiritilgan aniq takliflarni nazarda tutuvchi tizimni
ishlab chiqish vazifasi yuklatilgan.[3]

Professor-o’qituvchining ilmiy salohiyatini monitoring qilish tizimi
foydalanuvchiga o’rgatish misolida olib garaydigan bo’lsak bugungi kungacha
online platforma orgaliishlaydigan dasturiy vositalar judayam kam, deyarli yo’q
desak ham bo’ladi. Shuning uchun ham bugungi kunda zamonaviy ta’lim tizimiga
yana bir muhim vazifa — yoshlarni turli manbalardan, birinchi navbatda, Internet
va mobil telefoni kabi axborot uzatuvchi vositalardan foydalangan holda dasturlash
yoki platformasini yaratishga ehtiyoj seziladi. Ushbu online platformani yaratish va
unga ma’lumotlarni va resurslarni joylashtirish qiziquvchi shaxslarni a’zo
bo’lishlarini va ularning ichidan samarali foydalanish mumkin bo’lganlaridan
ma’lumotlarni to’g’ri gabul qila olishga o’rgatish vazifasi yuklatilmogda.
Shuningdek har ganday axborotlarning sifati va ishonchliligini baholay olishlari,
axborotlardan to’g’ri foydalana bilishlari, tanlay olishlari va har bir ma’lumotga
tanqidiy yondashishni o’rganishlari zarur. Shu bilan birga, ishlab chigilgan
platformada professor-o’qituvchining ilmiy salohiyati va ilmiy ishlari bilan uzviy
bog’langanligi barcha ma’lumotlarning bir joyda jamlanganligi muhim ahamiyat
kasb etadi.

Professor-o’qituvchining  ilmiy salohiyatini  aniqlovchi  simulatorni
loyihalashtirish veb ilova shaklida foydalanish uchun mo’ljallangan bo’lib, ixtiyoriy
foydalanuvchi, ixtiyoriy vaqtda internet mavjud bo’lgan hududda ushbu tizimda
ishlashi imkoniyati yaratildi. Ushbu online platformada har bitta modulni ya’ni har
birini cheklanmnagan holatda foydalanuvchi ya’ni porofessor o’qituvchi va ilmiy
bo’lim xodimi yoki administrator shaklida nazorat va samarali mehnat qilishiga

undaydi.
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1-rasm. Proffessor-o ‘gituvchilar ilmiy reytingini shakllantirish va monitoring qilish
sxemasi.

Proffessor-o’qituvchilar ilmiy reytingini shakllantirish va monitoring
qilishning tafakkurli tizim algoritmi va dasturiy ta’minotini yaratish va uning
simulatorni loyihalashtirishda 1-rasmdagi sxemada 4 ta moduldan moduldan iborat
bo’lgan modullarda resurslarni  joylashtirish, monitoringni shakllantirish,
reytinglarni maxsus va standart shkalallar asosida hisoblash, hisobotlarni filtrlash va
mexanizmlarini takomillashtirishga va uning mexanizmlari ishlab chigishga
garatiladi, hamda, shu simulyator asosidagi model shakllantirildi va shuningdek
hisobotni shakllantirish tugmasini foydalanuvchi bosgandan so’ng qulay
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interfeysdagi oyna ishga tushadi va bitta interfeys oynasidan chigmagan holda
hisobot va monitoring tizimi shakllanadi, so’ng natijalarni ko’rish, ma’lumotni chop

etish va tahlil gilish imkoniyati ham yaratiladi.

Shuningdek bu dasturda kirish gqismi ya’ni ro’yxatdan o’tish qismi mavjud
bo’lib foydalanuvchi uchun avtorizatsiya login paroli shakllantiriladi, keyinchalik
foydalanuvchi bitta login parol bilan kirgan holda platformada ishlashi va o’zining
ma’lumotlarini tizim ma’lumotlari bazasiga saqlab borish va jarayonni to’xtagan
joyidan davom ittirib keta olish imkoni vyaratildi, hisobotlarni shakllantirish
taffakurli tizim orqali amalga oshirilishi foydalanuvchi ya’ni professor-
o’qituvchining barcha ma’lumotlari doimiy ravishda sonli shaklda ko’rinib turishi
asosty mezonlardan hisoblanadi. Foydalanuvchi  o’zining accountidagi
malumotlarni giperilova orgali foydali boshqa ixtiyoriy joyga nusxasini saglashi
yoki biror joyga yuborishda ham foydalanishi imkoniyati mavjud bo’ladi.[4].

Darhagigat, xulosa o’rnida aytagin bo’lsak, ushbu tizim professor-
o’qituvchilarning ilmiy reytinglarini tafakkurli shaklda monitoring qilish hujjatlar
aylanishini osonlashtirish vaqgtdan tejamkorlik bilan foydalanish, hamda axborot
makonida kerakli manbbalardan to’g’ri foydalana olish ko’nikmasiga ega bo’lishi,
turli manbalardan foydalanishda ularniing samaralilik jihatlarini xolis baholab,
to’g’ri qaror qabul qila olishiga asos bo’la oladi va xalqaro standartlarni chuqur
o’zlashtirgan zamonaviy yetuk kadr bo’lishi uchun xizmat giladi.
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JACTYPJIAPJIAIII BYUUYA TAIIKWJIOTJAPHUHT
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MUP30 YVIVFBEK HOMUJATU
V3BEKMCTOH MUJIJINA YHUBEPCUTETH
e-mail: ismailov_b@nuu.uz

Onuii  TabJMMHU  pakamJalIMpUII TAlIKWIUMK  Macananapiad Oupu
JacTypiapiiall  COXaJurd  TAlIKWIOTIApHM  eTapiu  Taxpubamapu  Ba
MMKOHHSTIIADUHU SHU Iy COXaJa CTYKIWTUHUA KyTapwil. TamKwioTIapHUHT
eTYKJIMK JAapa)kacy NILIad ynkapuaaéTrad JacTypuil MaxCyJIOTIapHUUHT cudaTura
GEBOCHTA TAbCHP KWJIAAUIAH acOCHH OMUIIMpP. Y30EKMCTOHIA TAUIKHIOTIAPHH
eTYKJIUTUHUA aHUKJAIl OYiinya uiuiap Xajikapo Taxpubanapra myBopuk Paxammiu
TEXHOJIOTUSIIAPU Ba3UPIUTH TOMOHHUAaH obopuiaan|[1].

Keitnnru innnapaa nactypuii TabMUHOT UIIA0 YMKYBYH TAIIKUAIIOTIAPHUHT
eTYKIUTUHA aHMKjdamjaa acocud Meron cudatuga CMMI  cranpaptiapunu
(Capability Maturity Model® Integration) Kymamn keHr Tapkairas[2].

CMMI crangapna eTyKIuKHA Oern napaxacy Tabpudianras.

1-napaxa: Oouwtanruy. JKapa€HIapHUHT aHUK TAaIUKWAJ STUWIMIIA HYK,
*Kapa€Hiap ONJMHJAH alThO OYiamaiau, uuiad YMKHUII y4yH aHUK Koujanap Ba
TapTUOJIAp MaBXy] dMac, JaCTypud TabMHUHOT JOWMXATapUHUHT MyBadhaKusiTu
oJlaT/a MIaXCIAPHUHT XU3MaTIaAPUIUDP.

2-nmapaxa: 6omkapuiaau. XKapa€unap aHUKIaHTaH Ba Xy OKaTIAIITUPUIITaH,
JEeKUH yJap aHUK JIOWMXaHW TAalllKWJI JTUIITa KapaTWiraH, SIbHU yJjap
CTaHJapTIAIITUPUIMAraH Ba JIOMUXa/laH jJoinxara GpapK KU MyMKHH.

3-mapaka: aHUKJIAaHTaH. bapua noWuxanapjaa skapa€Hiap —OJIIUHJAH
OenruiiaHraH KOPIIOpaTUB CTaHAApTra amall KWiaau, SbHU CTaHAApT TaIIKMIAN
xapacH 1e6 aranaau. 4-mapaxa: MUKJIOPUHN kuxaTaad Oomrkapuiaau. XKapaéamap
POrHO3 KUJIMHAIUTaH OYynuO, Xaronap COHM, MEXHAT 3UWIMTH, KaiTa HIIIaml
Xa)KMH Ba OolIKaizap Kabu JIoinxa napaMeTpiapuHy OOLIKApHIL MyMKUH OYiaau.

S-mapaxka: ontuMamamtupunl.  JKapa€Hnmap JIOMMUM  TaKOMUJUIAIYB
XOJlaTUJa, KOMIIAHMS ~ MHUKIOpUWA  TaxJIMJI  acocuja  MyXuM  KapaéH
WHHOBAIlMSJIADUHU ~ amaira OIIMPHUIIM, JIOWUXa MyaMMOJApUHUHT  acoCUi
cababmapuHy aHUKJIAIIM Ba YJIAPHUHT Mai0 OYIUIIMHWHT OJJIMHH OJUIIH
MyMKHH. TalIKWJIOT €TyKIMK Japa)kacd [y TAMIKUJIOTAA JacTypHil TabMHUHOT
O6opacua 22 coxaaaru >kapa€HIapyuHU KYJJIall Aapa)xacuHu aHUKJIaIlgaH noopar.

by xapa€nnap pyrxaru Kynuaaru:
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Hapa | Kucka Process areas Kapaén coxanapu

Kacu | HOMH

5 CAR Causal Analysis and Resolution CababnapHu TaxJIM KUIAII Ba XaJl KAJTHIIT

2 CM Configuration Management Kondurypamus 6omkapysu

3 DAR Decision Analysis and Resolution Kapopmapuu Taxmmi KHIHII Ba Kapop KaOyiI
KHJTAIIT

3 IPM Integrated Project Management HHrerparysiamrad Joinxa 6omKapyBu

2 MA Measurement and Analysis V4oB Ba TaxIMI

3 OPD Organizational Process Definition Tamkunuii xapaéHiapHu OearuIaHUILIH

3 OPF Organizational Process Focus Tamkunuii xapaéura ypry OepHi

5 OPM Organizational Performance Tamkunmit camapaopiauKHN OOIIKApHII

Management

4 OPP Organizational Process Performance Tamkunmii xapaéH camapagopiIuru

3 oT Organizational Training Tamkumuit Tabaum

3 Pl Product Integration MaxcynoT HHTErpaIyscu

2 PMC Project Monitoring and Control Jlo#inxa MOHUTOPHHTH Ba Ha30paTH

2 PP Project Planning Jlo#nxaHu peKanaTHPHUIL

2 PPQA Process and Product Quality Assurance | JKapaéu Ba MaxcysoT CU(paTHHH TabMHHJIALIT

4 QPM Quantitative Project Management JIoMMXaHUHT MUKIOPHIT OOMIKApyBH

3 RD Requirements Development Tanabnapau unad YHKHUII

2 REQM Requirements Management Tanabnapan OoIKapHII

3 RSKM Risk Management PucknapHu GOLIKApHIIT

2 SAM Supplier Agreement Management ETka3ub OepyBun OMiaH KETUITYyBHU
OomKapwuIn

3 TS Technical Solution TexHuk eanm

3 VER Validation Kalyn cuHOBNapaan yTKa3um

3 VAL Verification JlacTmaObKu CHHOBJIApAAH YTKa3HII
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ETyknuk mapakacu TalIKuJIOTAa amalira OMMPHWITaH jkapaCHlap coxalapH
TapkuOu Owtan Oenrunanaam (cxema 1).

5 mapaxa OPM CAR
4 napaxa OPP QPM
3 mapaxa RD TS Pl
VER VAL OPF OPD
oT IPM RSKM DAR
2 nmapaxa REQM PP PMC
SAM MA PPOQA CM
Cxema 1

Xap Oup KeMMHIU eTYKJIMK Japakacura sra OYJIUII yUyH OJIMHTU €TYKIIUK
JapakacuJiard JKapaceHliap coxajlap TapKuOura KylmimMm4a TETHIUIN KapaCHiap
KYIIWIagu.

ETyknuk napaxxacuHu KyTapuil yuyH andarra 1acTypuil TAabMUHOTHU HIIIA0
YUKWII, €TKa3uO OepuIl, YpHATUIN Ba TEXHHK XW3MaT Kypcarumiga cudar
MEHEeXXMEHTU Ba cudaTHu TabMuHIam Oopacuaa nasnariapapo (I'OCT), naBnar
(O’z DSt), mwmuit Ba xankapo (ISO/IEC/IEEE) cranmapTiapHud Kyiuiamn
Japa’kaCUHU KECKUH KYTapuIll Kepak

Macanan TamKWIMKM KuxargaH craHgapriaap(3.4,5] sparwiaguraH  Ba
MOJICpHU3ANNSIIaHAIUTaH axX00pOT TU3UMIIAPUHU SIPATHII HIIUTAPUHUHT TapKUOU Ba
Ma3MyHH, YJIapHU HA30paT KWIWII Ba KaOysl KWIMII, UIITa TYIIUPHUINTa Tanepiarl
WIUTAPUHUHT TapKUOM Ba Ma3MyHHWTa Xamja XyXOKaTIallTUPUIITa KyHuiaguran
TajgabJapHU UILIA0 YMKUILIA KYJUTAHUIIMIIA MyMKHUH.

JlacTypuil TabMUHOTHM XyXOKaTJapullHu Aaiariaapapo crangapt ['OCT
19.”lacTtypuii TabMUHOTHU XYXOKaTIapUHU WIUIA0 YHKHII STOHA THU3UMHU
Xankapo “ISO/IEC/IEEE 29148 Systems and software engineering — Life cycle
processes — Requirements engineering” Ba “IEEE Std 830-1998 IEEE
Recommended Practice for Software Requirements Specifications” crangaptiap
oenrmianau.

Tuzumnap Ba nactypuii TabMHUHOT cudaTH MoOjAEIIapu CTaHAapTu [6]
JACTypull TabMUHOTHHUHT doinananumaary cudar MOJEIN: CcaMapajopIiuK,
YHYMIOPJIUK, KOHUKKAHJIWK, PUCKIAH OPKUH OYIUI, KOHTEKCTHH KOIUIAII
XapakTepucTukaiapu. JlacTypuii TabMHUHOTHUHT MaxCyJaoT cHu(aTd MOJEIH:

(GYHKIIMOHANT SPOKIWINK, YHYMIOPJIUK Japakacw, MOCIaNIyBH, ¢GoiamaHull
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KyJaiINTY, UIIOHWIMWINK, XUMOSUTAHTaHIIUK, Ky3aTHO OOpHIIUIMK, YTKa3yBUaHIUK
XapaKTepUCTUKAJIApUHU  Oaxojalmiga acocuii  MyxuM  Bocuta  cudaruja

umaaTuiIagn

KomnbioTep nmactypiapHu ceprudukanus >XapaeHWUHU THU3UMIIM TECTIAll
RH 45-089-2013 “/lacTypwuif TAabMUHOTHU CHHOBJIAH YTKA3WII TapTUOMN paxOapwuii
Xy’XKar[6] acocua amanra OIIMPWINIIA MYMKHH. XyXOKaT Talep MaxCyJIOTHH
CUHall, HHTerpauvoH Ttecriam, «Kopa Kytm» Meromu, «OK KyTw» METOIH,
JNaCTypUid TABMUHOT CUHOBUHHU YTKA3UIII )KapAEHUHUHT UIITUPOKIWIAPH, JACTYPUI

TabMUHOT CUHOBUHU YTKA3UIITHU OCJITUIaiIu.

PecnyOnuka ax0opoT TU3UMIIApUHU MHTErpanusicu ctanaaptiapaa [8,9,10]
DJIEKTPOH XyKyMaT TH3UMUHU SpaTHIIl Oyirda acocuil Tanadiaap KeITUPUIITaH.
Anabuer:

1. Jactypuii TabMUHOT BOCUTajJapy HILIA0 YMKYBUMJIAPUHUHT MHJLIIUA
peecTpH TYFPHCHAATH HU30MHM TacAMKIAII Xakuaa [Y36exkucron PecrmyGmukacu
Annmus Basupiurd TomoHujan 2013 #mn 26 nexaOpaa pyixargaH YTKa3WIIH,
pyitxat pakamu 2541]

2. TamKUMOTHUHT eTyKauru mojenu uHterpauusacu(CMMI) cranpaptiapu
https://insights.sei.cmu.edu/documents/853/2010 005 001 15287.pdf

3. 0z DSt 1987:2018 AX00pOT TeXHOJOTUSICH. AXOOPOT TH3UMUHH SIPATHUIII
Y4yH T€XHHUK TOMIIHUPUK

4. O°z DSt 1986:2018 Ax00poT TexHonorusicu. AXO00poT TU3UMIapu. Sparui
OocKkuuIapu

5.0z DSt 1985:2018 AXO0poT TEeXHOJOTUACH. AXOOPOT THU3UMIIAPUHU
ApaTUlAa XYyXOKaTJIapHUHT TypiapH, KOMIUIEKTIIMTH Ba O€JITMIIaHUILN

6. Oz DSt 25010:2020 (ISO/IEC 25010:2011, MOD) “Tusumiap Ba gactypuit
Ta@bMHUHOTHM WNUIA0 YMKHUIN. TU3UMJIAp Ba JAacTypudl TabMHHOT cu(aTura
Kyhiunaguran tanabnap Ba yHu Oaxonam (SQuaRE). Tusumnap Ba pactypuid
TabMUHOT cUdaTu MoeIIapu

7. RH 45-089-2013 “/lacTypuii TAabMUHOTHU CUHOBJIaH YTKAa3UII TapTUON”’

8. O’z DSt 1135:2007 “Ax60poT TexHONorusicu. MabiymoTiiap 6a3zanapu Ba
KOMJIapaaru Aasiar OOIIKapyBH Xam/ia JaBiiaT XOKUMUSTH Opraliapu ypracuaa
ax0opoT amMaIlIuIIUra Kyiniaaurad tanaonapy

9. O°z DSt 2590:2012 «AxGopoT TexHonorusicu. Munuit axoopot

TU3VMMHWHU HIAKIUIAHTUPUIIT JO0UpPACH/Ia aBJIaT OpraHjiapu TOMOHWIaH
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doiinananuiaauran ax00poT TU3UMIIAPH HHTETPAIMSICUTA Ba ¥3apo (aousaTura

KYUWJIaIUraH Tajnadnap»

10. O‘z DSt 2864-2014 «Ax6opot TexHonorusicu. Maopanapapo unrerpaius

miargopmacu. YMyMuid TEXHUK Tajgadmap»

TA’LIM XIZMATLARINI KO‘RSATISH VA O‘QUY JARAYONINI
BOSHQARISH UCHUN SUN’IY INTELLEKTDAN FOYDALANISH
AFZALLIKLARI
Mirislomov M.M
(Chirchigq davlat pedagogika universiteti talabasi,
mirdavlatmirislomov57@gmail.com)
Annotatsiya: Bugungi kunda sun’iy intellekt misli ko ‘rilmagan tez o ‘sish

davriga kirdi va hayotning barcha jabhalarini butunlay o zgartirmogda. Ta’limga
keng gamrovli o ‘quv dasturlari kerak, ammo sun’iy intellekt o ‘quv dasturlariga
ganday yo ‘l olishi hali muhokama qilinmagan. Shuni hisobga olib, ushbu magqola
sun’iy intellektni o ‘qitishni isloh qilish bo ‘yicha tadqgigotlarni qo ‘llab-quvvatlash
uchun birlashtiradi, shuningdek, sun’iy intellekt bo ‘yicha ta’limni amalga oshirishni
rag ‘batlantirish va kognitiv hamda pedagogik ko ‘nikmalarni rivojlantirishga
ko ‘maklashishga qaratilgan.

Kalit so‘zlar: Sun’iy intellekt, avtomatlashtirish, ta’lim chatbotlari,
intellektual ta’lim tizimlari, kognitiv ta’lim muhiti.

Abstract: Today, artificial intelligence has entered a period of unprecedented
rapid growth and is completely changing all aspects of life. Education needs
comprehensive curricula, but how Al will find its way into curricula has yet to be
discussed. With this in mind, this article integrates Al to support research on
teaching reform, and aims to promote the implementation of Al education and
promote the development of cognitive and pedagogical skills.

Keywords: Artificial intelligence, automation, educational chatbots,
intelligent educational systems, cognitive educational environment.

Annomayun: Ce200Hs UCKYCCMBEHHbLL UHMELIeKM 6CMYNUL 6 Nepuoo
becnpeyedenmHo 6bICMPO2o pOCma U NOTHOCMbIO MEHEen 8ce CMOPOHbL HCUSHU.
Obpazosanuio HYJ’ICHbL 6Cceobvemowue yueduvie npocpammvl, Ho mo, Kax MU
Haildem ceoe Mecmo 8 Y4eOHbIX npocpammax, euje npeocmoum oocyoums. Mmes
Mo 8 8uUdy, oanHas cmamous unmezpupyem MU ons nooodepocku ucciedo8anuii no
pedopme npenooasanus u HanpaeieHa Ha coodeticmeue eHeopeHuro MH-
006pa308anUs U pa3eUMuUI0 KOCHUMUBHBIX U Ne0a202U4ecKUX HA8bIKOE.
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Knwueevie cnosa: Vckyccmeenmwiti  unmennekm, — asmomamusayus,
obpazosamenvhbie uam-O0mMvl, UHMELIEKMYATbHbIE 00pA308amenbhble CUCTEMD,
KOZHUMUBHASI 00pa308amebHas cpeod.

Kirish. Sun’iy intellekt texnologiyalari bugungi kunda barcha sohalar singari
ta’lim sohasida ham keng qo‘llanilmoqda. Ta’limda sun’iy intellekt
texnologiyalaridan foydalanish ta’lim sifatini oshirishga xizmat qiladigan muhim
omil hisoblanadi. Ta’lim sohasida sun’iy intellekt texnologiyasidan foydalanish
quyidagi ko‘rinishlarda namoyon bo‘lmoqda.

Asosiy qism. Tizimga yo‘naltirilgan sun’ity intellekt ilovalari axborot
tizimlariga asoslangan oliy ta’limni boshqarish jarayonlarini avtomatlashtirish
uchun mo‘ljallangan. Ular toifasiga talabalarni o‘qishga qabul qilish, dars jadvalini
tuzish, davomat va mustaqil ishlarni monitoring qilish hamda ta’lim sifatini
tekshirish kabi vazifalarni kiritish mumkin. Sun’iy intellekt texnologiyalari quyidagi
platformalar orqali o‘quv jarayonini yaxshilashda o‘z imkoniyatlarini namoyish
etadi:

-ta’lim chatbotlari. Chatbotlar — bu odamlar bilan suhbatni tahlil qilib, javob
qaytarish uchun bulutli xizmatlar va sun’iy intellekt usullaridan foydalanadigan
onlayn kompyuter dasturi hisoblanadi. Ta’lim dasturlarida tobora ko‘proq
chatbotlardan foydalanilmogda. Foydalanuvchi (o‘quv jarayoni ishtirokchilari)
savol yozib yoki gapirganidan so‘ng chatbot javobni ko‘rsatadi, ma’lumot beradi
yoki berilgan vazifani bajaradi. Ta’lim chatbotlariga Kanadaning Ada Support
kompaniyasiga tegishli “Ada” hamda Avstraliyaning Deakin davlat universiteti
tomonidan ishlab chiqarilgan “DeakinGenie” platformalari kiradi;

- “OUAnalyse” platformasi Buyuk Britaniyaning Open universiteti
tomonidan talabalarning ish faoliyatini bashorat qilish va o‘qishni tashlab ketish
xavfi yuqori bo‘lgan talabalarni aniglash uchun sun’iy intellektga asoslangan ilova
hisoblanadi. Ilova universitetning ta’limni boshqgarish axborot tizimidagi katta
ma’lumotlar tahlilidan foydalaniladi. Ilovaning asosiy maqsadi qiyinchiliklarga
duch kelgan talabalarga o‘qishni yakunlash (tamomlash) imkonini berishdir;

-“Swift” platformasi Hindistondagi Swift Learning Services kompaniyasi
tomonidan ta’limni boshgarish axborot tizimiga elektr ta’lim modulida yaratilgan
ma’lumotlardan foydalanishga yordam berish uchun ishlab chiqilgan usullar
to‘plami hisoblanadi. Swift talabalarning o‘zaro munosabatlari orqali to‘plangan
ma’lumotlardan talaba gachon va nima uchun o‘rganishda qiyinchiliklarga duch
kelishi yoki muvaffaqiyat qozonishi haqida muhim ma’lumot beradi. Swift ushbu
ma’lumotlarni tahlil qilish talabalarning xohish-istaklarini hisobga olgan holda,
individual ta’lim trayektoriyalarini yaratishga yordam beradi;

-“ALP” platformasi AQSH ning ta’lim tizimi standart ta’lim

texnologiyalariga yordam berishi uchun sun’iy intellektga asoslangan ichki vosita
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hisoblanadi. Tizim har bir talabaning ma’lumotlarini tahlil qiladi va ularning o‘zaro
munosabatlari, afzalliklari va yutuqlarining psixometrik profilini yaratish uchun
ma’lumot to‘playdi;

- “UniTime” platformasi AQSH ning yirik IT kompaniyalari tomonidan
hamkorlikda ishlab chiqilgan loyiha hisoblanadi. UniTime universitet kurslari va
imtihonlar jadvallarini ishlab chiqadigan, talabalarni guruhlarga ajratish hamda
talabalarga moslashtirilgan jadvallarni shakllantiruvchi sun’iy intellektga
asoslangan ta’limni rejalashtirish tizimidir.

2. O‘rganish va ish faoliyatini baholash uchun sun’iy intellektdan
foydalanish. “Ta’limdagi to‘rtinchi inqilob” deb nomlanuvchi sun’iy intellekt
sohasi har bir talabaga joylashuvidan gat’iy nazar, sifatli, individuallashtirilgan va
foydalanish mumkin bo‘lgan umrbod ta’lim (rasmiy va norasmiy ta’lim) olish
imkoniyatini taqdim etishga qaratilgan. O‘rganish va ish faoliyatini baholashga
yo‘naltirilgan sun’iy intellekt sohasi quyidagi ishlarni amalga oshirishda ham
go‘llanilishi mumkin:

- Intellektual ta’lim tizimlari. Intellektual ta’lim tizimlarining vazifasi
matematika yoki fizika kabi majburiy fanlar blokida har bir talaba uchun individual
bo‘lgan bosqichma- bosqich o‘quv mashg‘ulotlarini taqdim etishdan iborat. Tizim
mavzu va kognitiv fan tajribasi asosida, shuningdek, individual tarzda talabalarning
qiyinchiliklari yoki muvaffaqiyatlariga javob beradigan o‘quv materiallari va
auditoriyalar orgali eng yaxshi ta’lim olish traektoriyasini belgilaydi. Mazkur
yondashuv ba’zan “Moodle” va “OpenedX” kabi ta’limni boshqarish tizimlarida
yoki “KhanAcademy” kabi platformalarda qo‘llaniladi. Talaba o‘quv faoliyati bilan
shug‘ullanar ekan, tizim qiyinchilik darajasini avtomatik sozlash va har bir
talabaning kuchli va zaif tomonlariga ko‘ra maslahatlar yoki tavsiyalar berish uchun
bilimlarni kuzatish va mashinani o‘rganish algoritmlaridan foydalanadi.
Shuningdek, ba’zi intellektual ta’lim tizimlari hissiy holat to‘g‘risidagi
ma’lumotlarni to‘playdi va tahlil giladi;

-interaktiv ta’lim tizimlari. Dialogga asoslangan o‘quv tizimlari ketma-ket
onlayn topshiriqlarda o‘qituvchi va talabalar o‘rtasidagi suhbatni o‘rganish hamda
dialogini simulyasiya qilish uchun tabiiy tilni qayta ishlash va boshga sun’iy
intellekt usullaridan foydalanadi. Interaktiv ta’lim tizimlarining aksariyati tadgiqot
loyihalari doirasida ishlab chigilgan. Eng ko‘p sinovdan o‘tgan tizim bu talabalarga
o‘rganish va ta’lim olish uchun yordam beradigan kompyuter o‘qituvchisi “Auto
Tutor” hisoblanadi. Mazkur platforma “Watson Tutor” IBM va Pearson Education
kompaniyalari tomonidan birgalikda ishlab chiqilgan tijorat tizimi bo‘lib, ta’limni
moslashtirish va individuallashtirish tamoyili asosida ishlaydi;

-kognitiv ta’lim muhiti. Kognitiv ta’lim muhitida sun’iy intellektning roli
bilimlarni kuzatish algoritmlari va mashinani o‘rganish asosida avtomatlashtirilgan
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yo‘l-yo‘riq va fikr-mulohazalar orqali kognitiv jarayonlar bilan bog‘liq bo‘lgan
kognitiv ortigcha yukni minimallashtirishdan iborat. Kognitiv fikr-mulohaza
talabalarning noto‘g‘ri tushunchalarini kamaytiradi va ularning o‘qish davomida
to‘g‘ri qo‘llab-quvvatlashini ta’minlash uchun muqobil yondashuvlarni taklif qiladi.

-avtomatik yozishni baholash. Kompyuterda ishlaydigan talabalarning
yozish jarayonida avtomatik fikr bildirish imkoniyatini yaratish uchun tabiiy tilni
qayta ishlash va boshga sun’iy intellekt usullaridan foydalanish lozim. Avtomatik
yozishni baholashga doir ikkita bir-biriga mos keladigan yondashuvlar mavjud:
formativ avtomatik yozishni baholash (talaba baholashga topshirishdan oldin yozish
jarayonini yaxshilash imkonini beradi) va umumlashtirilgan avtomatik yozishni
baholash (talabaning yozganlarini avtomatik baholash tizimini osonlashtiradi).
Hozirda WriteToLearn, e-Rater va Turnitin kabi dasturlar yordamida ko*plab o‘quv
jarayonlarida formativ va umumlashtirilgan avtomatik yozishni baholash usullari
go‘llaniladi;

-sun’iy intellekt yordamida tillarni o‘qish va o‘rganish. Sun’iy intellekt
texnologiyalari nutqni aniglash, avtomatik fikr bildirish va talabalarning talaffuzini
yaxshilashga yordam berish magsadida ona tilida so‘zlashuvchilarning namunaviy
yozuvlarini solishtiradi. Avtomatik tarjimaning qo‘llanilishi talabalarga boshga
tillardagi o‘quv materiallarini o‘qishga yordam berish va turli madaniyat vakillari
bo‘lgan yoshlarga bir-birlari bilan osonroq muloqot qilish imkonini beradi. Xorijiy
tillarni o‘rganish va o‘qishga oid ilovalarga “Al Teacher”, “Amazing English”,
“Babbel” va “Duolingo” misol bo‘la oladi;

-aqlli robotlar. Sun’iy intellektni qo‘llab-quvvatlaydigan robotlardan
foydalanish istigbollari ta’lim jarayonlari kontekstida, ayniqsa, nogiron yoki
o‘qishda qiyinchiliklarga duch kelgan talabalarni o*qitish sharoitida juda qo°‘l keladi.
Jumladan, autizm spektri buzilgan yoki jismoniy imkoniyati cheklangan talaba
uchun mexanik o‘zaro ta’sirlarni ta’minlaydigan va nutqni yarata oladigan
gumanoid robotlar yaratilgan. Mazkur robotlarning asosiy magqsadi talabalarning
muloqot va ijtimoiy ko‘nikmalarini rivojlantirishdir;

-virtual va kengaytirilgan reallik. Virtual va kengaytirilgan reallik ta’lim
kontekstida qo‘llaniladigan ikkita o‘zaro bog‘liq yangilik bo‘lib, foydalanuvchi
tajribasini yaxshilash uchun ko‘pincha mashina va sun’ity intellekt usullarini
birlashtiradi. Virtual reallik ko‘zoynaklari foydalanuvchiga qandaydir real yoki
xayoliy muhitga (Masalan, Mars sayyorasi yuzasiga, vulgon ichiga yoki homila
rivojlanayotgan ona qorniga) o‘tishni tasavvur qilish imkonini beruvchi immersiv
tajribani taqdim etadi. Kengaytirilgan reallik sun’iy intellekt yordamida tasvirni
aniqlash va kuzatishni ham o‘z ichiga olishi mumkin. Ta’limda virtual va
kengaytirilgan reallikdan foydalaniladigan texnologiyalarga quyidagilar misol bo‘la

oladi: “Blippar”, “Eon Reality”, “Google Education”, “NeoBear” va “VR Monkey”.
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-o‘quv tarmog‘i arxitekturasi. Talabalar va o‘qituvchilarning tarmoq
guruhlariga ta’lim jarayonida ishtirok etish va o‘quv faoliyatini tashkil etish
imkonini beruvchi vositalar hisoblanadi. O‘quv tarmog‘i arxitekturasi odatda
ishtirokchilarning mavjudligi, mavzuning soha va tajribaga garab tanlanishi hamda
hamkorlikni rivojlantirishga qaratilishi mumkin. Masalan, Buyuk Britaniyada
matematika fanini yetarli darajada o‘zlashtira olmayotgan talabalarni boshga
mamlakatlardagi fan o‘qituvchilari bilan bog‘laydigan “Third Space Learning”
platformasi mavjud.

3. O‘quv jarayonlarida professor-o‘qituvchilarning imkoniyatlarini
kengaytirish uchun sun’iy intellektdan foydalanish. Professor-o‘qituvchilarga
ko‘maklashish maqsadida ishlab chiqilgan sun’iy intellekt ilovalari talabalar
bilimini baholash, plagiatni aniglash, ma’muriy yuklamalarni bajarish va fikr -
mulohazalarni taqdim etish kabi vazifalarni avtomatlashtirish orqali professor-
o‘qituvchilarning ish yukini kamaytirishga mo‘ljallangan. Bu kabi sun’iy intellekt
vositalariga quyidagilarni kiritish mumkin:

- Sun’iy intellekt yordamida forum muhokamalarini kuzatish. Sun’iy
intellekt texnologiyalari onlayn ta’limni qo‘llab-quvvatlash, ayniqgsa, professor-
o‘qituvchilarga yordam berish yoki turli muhokama forumlarini kuzatishda texnik
yordam ko‘rsatish uchun ishla- tiladi. Mazkur forumlarda talabalar topshiriglarni
bajaradi, professor-o‘qituvchilardan kurs materiallari haqida ma’lumot so‘rashadi va
hamkorlikda ma’lum bir fanni o‘zlashtirishga kirishadi;

- “dual o‘qituvchi” modeli. Xitoyning chekka provinsiyalaridagi ba’zi oliy
maktablar allagachon “dual o‘qituvchi” deb nomlangan modeldan foydalanmoqda.
Bunday yondashuvda tajribali professor-o‘qituvchi mahalliy, yetarlicha tajribaga
ega bo‘lmagan o‘qituvchidan ta’lim oladigan talabalar uchun masofaviy tarzda
video havola orgali ma’ruza mashg‘ulotlarini olib boradi;

- Sun’iy intellekt texnologiyalariga asoslangan o‘qituvchi yordamchisi.
Ta’kidlanganidek, o‘qituvchilar tomonidan davomatni nazorat qilish, topshiriglarni
baholash va bir xil savollarga takroriy javob berish kabi ko‘p vaqt talab giladigan
ishlardan ozod qilish uchun ko‘plab texnologiyalar ishlab chiqilgan. Masalan,
talabalarning yozma ishlarini avtomatik baholashning magqsadlaridan biri
o‘qituvchilarni baholash mas’uliyatidan ozod qilishdir.

Xulosa. Xulosa qilib aytadigan bo‘lsak, sun’iy intellektning ta’limdagi
ahamiyatini ortigcha baholab bo‘lmaydi. Sun’iy intellekt texnologiyalaridan
foydalangan holda, ta’lim muassasalari talabalarning faolligini oshirishi, o‘quv
resurslarini individual ehtiyojlarga moslashtirishi o‘laroq talim natijalarini
yaxshilashi mumkin. Bundan tashqari, sun’ity intellekt tanqidiy fikrlash
qobiliyatlarini rivojlantirishga hissa qo‘shishi va talabalarni kelajakdagi ishchi

kuchining talablariga tayyorlashi mumkin. Biroq, barcha o‘quvchilar uchun foydali
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bo‘lishini taminlash uchun sun’iy intellektning ta’limga integratsiyalashuviga
axloqily me’yorlar, ma’lumotlar maxfiyligi va teng huquqli foydalanishga e’tibor
qaratgan holda yondashish juda muhimdir.
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“QATTIQ JISMLAR FIZIKASI” FANINI MOBIL ILOVALARDAN
FOYDALANGAN HOLDA NOAN’ANAVIY TA’LIMNI JORIY ETISH
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Annotatsiya: Magqolada zamonaviy ta’limda mobil ilovalar asosidagi
ta’limning o‘rni va uning ijobiy tomonlari, ta’lim jarayoniga noan’anaviy ta'lim
usulini joriy etish va uni qo‘llash, uning afzalliklari tahlil qilinadi.

Kalit so‘zlar: mobil ilova, an’anaviy ta’lim, noan’anaviy ta’lim,
ragamlashtirish, qgattiq jismlar fizikasi, KIM, audio darslar, video darslar.

AHHoTamusi: B crarbe aHanm3upyeTcs poiib 0o0pa3oBaHHMS Ha OCHOBE
MOOWMJIBHBIX TIPUJIOKCHUH B COBPEMEHHOM OOpa30BaHWU M €T0 TOJIOKHTEIIbHBIC
CTOPOHBI, BHEJIPEHHE W WCIOJIb30BAaHUE HETPATUIIMOHHBIX 00pa30BaTEIbHBIX
METOJIOB B 00pa30BaTEILHOM IIPOIECCE, & TAKKE €ro MPEUMYIIECTRA.
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Abstract: The article analyzes the role of education based on mobile
applications in modern education and its positive aspects, the introduction and use
of non-traditional educational methods in the educational process, and its
advantages.

Key words: mobile application, traditional education, non-traditional
education, digitization, solid state physics, KIM, audio lessons, video lessons.

Fan — texnikaning rivojlanishi va ragamlashtirish sohasidagi erishilgan
yutuglar insoniyat oldida turgan turli-tuman yangidan yangi muammolarni
yechishga imkon beradi. Ta’lim tizimida o‘quv jarayonini tashkil gilishning sifat
ko‘rsatkichlari bo‘yicha jahon andozalari darajasiga ko‘tarish, zamonaviy
pedagogik va ragamlashtirishning so‘nggi turlari bo‘lmish mobil ilovalarni
yurtimizda keng joriy etish metodikasini yaratish dolzarb uslubiy masalalardan
hisoblanadi.

“Qattiq jismlar fizikasi” fanining an’anaviy o‘qitish sxemasi quyidagi rasmda
keltirilgan (1-rasmga garang).

—| Nazariy material

Masala yechish l Laboratoriya bajarish l

1-rasm. “Qattiq jismlar fizikasi” fanining an’anaviy o‘qitish sxemasi

Bu an’anaviy uslubda talaba nazariy materialarni o‘rganib chiqib, o‘rgangan
bilimini mustahkamlash uchun masala yechadi va laboratoriya ishlarini bajaradi.
Bunda o‘quvchi nazariy va amaliy bilimga ega bo‘ladi. Bu an’anaviy uslubda
“Qattiq jismlar fizikasi” fanini o‘rganish albatta 0‘z samarasini beradi. Lekin “Qattiq
jismlar fizikasi” fani misolida bir jarayonni keltirib o‘taman. “Qattiq jismlar
fizikasi” fanidan masalalarni yechish, laboratoriya ishlarini bajarish, fizik hodisa va
jarayonlarni rasmlarini ko‘rib, matematik formulasini yozadi va hosil bo‘lgan
tenglamalar sistemasidan masala shartida so‘ralayotgan fizik kattalikni keltirib
chigaradi, kerak bo‘lsa, tahlil giladi. Mana shu bilan masala yechish jarayoni
tugaydi. Lekin talaba fizik jarayonlarni ichki va tashqi xossalarini ko‘rish
imkoniyatiga ega bo‘lmaydi.
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Haqigatdan ham, “Qattiq jismlar fizikasi” fanida shunday jarayonlar borki uni
oddiy sharoitda ichki elektronlarning xarakatini kuzatish imkoni bo‘lmaydi. Tashqi
ta’sirlar (elektr energiyasi, qizdirish, yorug‘lik nuri) natijasida qattiq jismni
tarkibidagi elektronlar ma’lum vaqtdan keyin vaziyati ganday bo‘lishi, yoki qattiq
jismlar deformatsiya jarayonida shaklini qanday o‘zgartirishini tasavvur etishimiz
qiyin bo‘ladi.

Taklif etilayotgan noan’anaviy (mobil ilovalar asosida o‘qitish metodikasi)
o‘qitish uslubi yugorida keltirilgan muammoni hal gilishga yordam beradi (2-rasmga

garang).

Qattiq jismlar fizikasi l

\ 4

Mobil ilova l
v v v v
KIM Audio Video Test
v v v

v
Mavzu |—> Natija l

2-rasm. “Qattiq jismlar fizikasi” fanining noan’anaviy (mobil ilova asosida)
o‘qitish sxemasi

Biz taklif gilayotgan sxemada kompyuter imitatsion modellar, video va audio
darslarni barchasini bitta platforma, ya’ni mobil ilovada mujassamlashtirilsa,
yuqorida Keltirilgan kamchiliklar bartaraf etiladi. Bu talabadan o‘rganilayotgan
muammoning mohiyatini chuqur his gilishni va fizik jarayonning mohiyatini chuqur
tushunishga yordam beradi. Bundan tashqari talaba istalgan vaqt va makonda ta’lim
olish imkoniyatiga ega bo‘ladi, hamda audio, video kontentlarni va kompyuter
imitatsion modellarni gayta ko‘rib, eshitish orqali bilimini mustahkamlab boradi.
Mobil ilovalar asosida o‘qitishni takomillashtirishda yana bir muhim jihat mavhud,
ya’ni o‘qituvchi keyingi darsini talabalarga mobil ilova asosida o‘qib o‘rganib
kelishini uqtiradi. Bu esa ko‘proq bahs-munozara, o‘zaro savol javoblar asosida
mashg‘ulotlarni o°‘tkazish imkonini beradi.

Xulosa: Mobil ilovalar asosidagi ta’lim an’anaviy ta’lim tizimiga xos bo‘lgan

stereotiplarni buzishga yordam beradigan keng ko‘lamli strategiya. Bu o‘qituvchi va
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talabalarga ilgari imkonsiz bo‘lgan usullar bilan bir biriga murojaat qilish
imkoniyatini beradi. Ya’ni talabalar bilan individual ishlash, masofadan turib
ma’lumot almashish, bahs-munozara kabi jarayonlarni qulay bajarishni ta’minlaydi.
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OLIY O‘QUYV YURTLARIDA DASTURLASH TILLARINI O‘QITISHNING
TALABALAR KASBIY TAYYORGARLIK DARAJASIGA TA’SIRI

Otaxanov Nurillo Abdumalikovich,
Namangan davlat universiteti professori.
E-mail: nurillo_otaxanov@list.ru
Annotatsiya. Jamiyat va iqtisodiyotni ragamlashtirish jarayonida dasturlash

kompetensiyalarini egallagan yosh mutaxassislarga ehtiyoj kuchayadi. Ushbu
maqolada oliy o‘quv yurtlarida kelajakdagi faoliyati katta hajmli ma’lumotlarni
qayta ishlash bilan bog‘liq bo‘lgan ta’lim yo‘nalishlarida dasturlash tillarini o‘qitish
talabalarning kasbiy faoliyatga tayyorgarlik darajasini orttirishdagi ahamiyati bayon
etiladi. Asosiy e’tibor dasturlash tillarini o‘qitish jarayonini ta’lim yo‘nalishlarining
o‘ziga xos xususiyatlaridan kelib chigqan holda tashkil gilishda yuzaga keladigan
muammolarni bartaraf etish chora-tadbirlari va tegishli tavsiyalarni ishlab chigishga

garatilgan.
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Kalit so‘zlar: ragamlashtirish, o‘quv jarayoni, dasturlash tillari, dasturlash
kompetensiyasi, dasturiy vositalar, kasbiy tayyorgarlik darajasi.

AnHoTanusa. B mnpomecce mudpoBuzanuu 00IIECTBA U HKOHOMHUKH
BO3pacCTacT HOTpe6HOCTB B MOJIOABIX CII€NHUAJIMCTax, BJIaACOMINX KOMIICTCHIMAMUA
mporpaMMHpOBaHus. B TaHHOM cTaThbe OMUCHIBACTCS 3HAUCHUE OOYUCHHS S3BIKAM
MporpaMMupoOBaHrsA B IIOBBINICHUMW YPOBHS IIOATIOTOBJICHHOCTH CTYIACHTOB K
npoecCHOHaNbHON NIESITEIbBHOCTH B 00pa30BaTEIbHBIX HAMPABICHUSX BY30B,
I[&JIBHGfIHI&SI ACATCIbHOCTE KOTOPBIX CBA3aHaA C O6pa6OTKOI71 00JILIINX 00BLEMOB
uHpopmaruu. OCHOBHOE BHUMaHHE YACISIETCS pa3pabOTKE COOTBETCTBYIOIIUX MEP
M PEKOMEHJalWi MO YCTPaHEHUIO MPOOJIEM, BO3ZHUKAIOMIMX MPU OPraHU3aLHUH
mpoiecca OOydYeHUs S3bIKaM MPOrPpaMMHUPOBAHUS HMCXOAs U3  CHEeUUPUKU
00pa3oBaTeIbHBIX HAIIPaBJICHUM.

Kniwueevle cnosea: 1mdpoBuzanusa, ydeOHBIM  TMPOIECC,  S3BIKH
IIpOrpaMMHPOBAHMUs, KOMIICTCHIIUS IPOrpaMMHPOBAHUsI, IPpOrpaMMHBIE CPEACTBaA,
ypOBEHb MPOGeCCUOHATIBHON MOATOTOBICHHOCTH.

Abstract. In the process of digitalization of society and the economy, the need
for young specialists with programming competencies is increasing. This article
describes the importance of teaching programming languages in increasing the level
of students' readiness for professional activity in educational areas of universities,
whose further activities are associated with processing large amounts of information.
The main attention is paid to the development of appropriate measures and
recommendations to eliminate problems that arise when organizing the process of
teaching programming languages based on the specifics of educational directions.

Keywords: digitalization, educational process, programming languages,
programming competence, software tools, the level of professional training.

Ragamlashtirish kasbiy, ijtimoiy va iqtisodiy faoliyatni takomillashtirish,
modernizatsiya qgilish va inson faoliyatining barcha sohalariga integratsiya qilish
uchun kuchli salohiyatga ega bo‘lib, dunyoda sodir bo‘layotgan barcha xodisa va
jarayonlarga tezkorlik bilan javob berishga yo‘l ochadi. Bundan tashqari,
xodimlarning xizmat vazifalarini bajarish samaradorligi, tezligi va sifatini oshiradi,
yashash va ishlash uchun qulay sharoitlar tagdim etadi hamda barcha faoliyat turlari
mobilligini ta’minlaydi. Raqamli texnologiyalar yuqori malaka talab qilmaydigan
ko‘plab funksional vazifalarni tez, arzon, sifatli va samarali usullar bilan bajarish
imkoniyatiga ega bo‘lgani sababli, korxonalarda bunday vazifalarni bajaruvchi past
malakali mutaxassislarning ishdan ozod qilinishi hamda ish beruvchilarning yosh

mutaxassislarning kasbiy malakalariga qo‘yadigan zamonaviy talablarining ortishi
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kuzatilmoqgda. Shu sababli, oliy o‘quv yurtlari kadrlar tayyorlash jarayonida asosiy
e’tiborni mazkur holatlarni nazarda tutgan holda keng ko‘lamli kasbiy muammolarni
ragamli texnologiyalar yordamida hal gilish hamda mobillik kompetensiyalarini
egallagan mutaxassislarni tayyorlashga garatmoqdalar.

Ma’lumki, ragamlashgan jamiyatda katta hajmdagi ma’lumotlarni gayta
ishlash tezligining ahamiyati ortadi. Bunday holatda turli fanlar, jumladan o‘zida
dasturlash bo‘yicha bilim va malakalar to‘plamini mujassamlashtirgan keng
gamrovli mutaxassislarga ehtiyoj kuchayadi. Shu sababli, ta’lim yo‘nalishi
xususiyatlaridan kelib chiggan holda, har tomonlama rivojlangan va yuqori kasbiy
malakalardan tashqari, kasbiy moslashuvchanlik va mobillik kompetensiyalarini
ham egallagan mutaxassislarni tayyorlash jarayonini shakllantirish, tashkil etish va
takomillashtirish har qanday oliy o‘quv yurti uchun asosiy vazifaga aylanadi.

Jamiyat va iqgtisodiyotni ragamlashtirish sharoitida xizmat vazifalari katta
hajmdagi ma’lumotlarni qayta ishlash bilan bog‘liq bo‘lgan mutaxassis kasbiy
faoliyatining o‘ziga xos muammolarini kompyuter va dasturly vositalarsiz hal
qilishni tasavvur qilib bo‘lmaydi. Demak, bo‘lajak mutaxassis dasturlar bilan
ishlash, ehtiyojga ko‘ra yangilarini yaratish hamda ‘“ma’naviy eskirganlarini”
modernizatsiya qilish kompetensiyalarini ham egallagan bo‘lishi zarur. Shu
munosabat bilan aytish mumkinki, zamonaviy dasturlash tillarini o‘qitish bo‘lajak
mutaxassislarning kasbiy tayyorgarlik darajasini oshirishda muhim ahamiyat kasb
etadi. Talabalarning mustaqil faoliyatga tayyorgarlik darajasini belgilashda
dasturlash bo‘yicha tegishli kompetensiyalar muhim mezonlardan biriga aylanadi va
bunday mutaxassislar yanada malakali, samarali va ragobatbardosh hisoblanadi.

Ragamli jamiyatning bo‘lajak ishtirokchilari sifatida talabalar boshqaruv,
siyosiy, kasbiy yoki boshga turdagi faoliyatlarini kompyuterlashgan muhitda
yuritishlari kerakligini yaxshi his qilishadi. Shuningdek, ular informatika va
dasturlash bo‘yicha olgan bilimlaridan foydalanib, bo‘lajak kasbiy faoliyatlarida
duch kelishi mumkin bo‘lgan turli shakl va mazmundagi muammolarni oson, qulay,
tez va samarali shakllarda hal gilishlari mumkinligini anglashadi. Bu holat ularning
informatika, AKT va dasturlashga bo‘lgan ijobiy munosabatlarini shakllanishiga
olib keladi, yangi dasturlarni ishlab chigishga, mavjudlarini zamonaviy talab va
huqugiy-meyoriy hujjatlarni hisobga olgan holda modernizatsiya gilishga undaydi.

Odatda, yangi dasturiy vositalarni ishlab chigish jarayoni dasturchilar hamda
qaralayotgan masala bo‘yicha yuqori malakali mutaxassislar jamoalarining
hamkorlikda ishlashini talab giladi. Bu jarayonda dasturchilarning garalayotgan

masala bo‘yicha yetarli bilimga ega emasligi, mutaxassislarning esa
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dasturchilikning o‘ziga xos xususiyatlari haqidaga ma’lumotlarni chuqur bilmasligi
tufayli ma‘lum bir noqulayliklarni yuzaga kelishi hamda jarayon uchun belgilangan
barcha turdagi resurslar sarfini ortishi kuzatiladi. Bunday muammolarni bartaraf
etishda dasturlanayotgan masala va soha bo‘yicha yuqori malakali
mutaxassislarning zarur va yetarli hajmdagi dasturlash kompetensiyalariga ega
bo‘lishi muhim rol o‘ynaydi. Bunday mutaxassislarning dasturiy vositalarni ishlab
chigish jarayonini tez, qulay, sifatli va tejamkor usullarda tashkil etish uchun hagigiy
imkoniyatlarga ega bo‘lishi oliy o‘quv yurtlarining raqamli jamiyat uchun kadrlar
tayyorlash siyosatida aks etishi talab gilinadi.

Bizning fikrimizcha, yuqoridagi mulohazalarni e’tiborga olgan holda oliy
o‘quv yurtlarida dasturlash tillarini o‘qitish maqgsadini quyidagicha belgilash
maqgsadga muvofiq bo‘ladi: talabalarda ragamli jamiyatdagi kasbiy faoliyatida
dasturlash tillarining vosita va imkoniyatlaridan magqsadli va o‘rinli foydalanish
bo‘yicha yetarli darajada tizimlashtirilgan bilim, ko‘nikma va malakalarni
shakllantirish.

Ushbu magsadga erishish uchun bir gator tashkiliy va ta’limiy muammolarni
hal qgilish talab etiladi:

— dasturlash tillarining talabalarni kasbiy faoliyatga tayyorgarlik darajasini
oshirishdagi ahamiyatini gayta tahlil qilish va ta’lim yo‘nalishlarining huquqiy-
meyoriy hujjatlariga tegishli o‘zgartirishlar kiritish;

— ta’lim yo‘nalishlarining o‘ziga xos xususiyatlarini hisobga olgan holda
o‘quv-uslubiy resurslarni yaratish;

— o°‘quv jarayoni s amaradorligini oshirishga yordam beradigan zamonaviy
ta’lim texnologiyalarini aniqlash, moslashtirish va joriy etish bo‘yicha ilmiy-
tadgiqot ishlarini rejalashtirish va amalga oshirish;

— talabalarni dasturlashning zamonaviy tillari, paradigmalari va usullari
bilan tanishtirish;

— dasturlash tillarining asosiy tuzilmalarini o‘rgatish;

— ta’lim yo‘nalishlarining kasbiy sohalariga xos bo‘lgan turli shakl va
mazmundagi ma’lumotlarni gayta ishlash algoritmlari yuzasidan talabalarning
ko‘nikma va malakalarini shakllantirish va rivojlantirish;

— dasturlash tillari vosita va imkoniyatlaridan maqsadli va o‘rinli
foydalanish bo‘yicha talabalarning ko‘nikma va malakalarini takomillashtirish;

— talabalar tomonidan yangi dasturiy vositalarni yaratish va mavjudlarini
modernizatsiya qilish usullarini o°zlashtirish.

Belgilangan vazifalarni samarali hal etish uchun talabalar dasturlash tillari
bo‘yicha bilimlari o‘zlarining ta’lim yo‘nalishlari doirasida o‘rganadigan obyekt,
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hodisa va jarayonlar mohiyatini chuqur tahlil gilishga yordam berishini va kasbiy
faoliyatida eng muhim vositalardan biriga aylanishini chuqur anglashlari lozim.

Zamonaviy dasturlash tillari (masalan, C#, Python va b.) ko‘plab dasturlash
paradigmalarini qo‘llab-quvvatlaydi. Ular ko‘p funksiyali, katta sondagi vositalar
to‘plamiga ega bo‘lib, keng ko‘lamli masalalar uchun dasturiy vositalar ishlab
chiqishga imkon bergani uchun jahon dasturlash amaliyotida keng qo‘llaniladi. Shu
sababli, oliy o‘quv yurtlarining ko‘plab ta’lim yo‘nalishlari uchun shu dasturlash
tillaridan biri yokibir nechtasini o‘qitish nazarda tutiladi.

Bakalavrlarning ta’lim yo‘nalishlari malaka talablari, obyektlari va kasbiy
faoliyat turlarini hisobga olgan holda oliy o‘quv yurtlarida dasturlash tillarini
(aynigsa, predmetga yo‘naltirilgan) o‘qitish bitiruvchilarga ta’lim yo‘nalishlariga
xos bo‘lgan quyidagi kasbiy muammolarni hal gilishda yordam berishi kerak [1].

— eng yangi ilmiy, konstruktorlik, texnologik yutuqlar to‘g‘risidagi
axborotlarni magsadli izlash, saralash va umumlashtirishni amalga oshirish;

— kasbiy faoliyatning tipik muammolari bo‘yicha matematik, axborot va
simulyatsiyon modellarni yaratish va o‘rganish;

— kasbiy faoliyatning turli shakl va mazmundagi amaliy masalalari uchun
algoritmik va dasturiy yechimlarni qurish va foydalanish;

— kasbiy faoliyatda zamonaviy dasturlash tillari, ma’lumotlar bazalari,
operatsion tizim, dasturiy ta’minot va tarmoq texnologiyalaridan foydalanish;

— axborot texnologiyalarining xalgaro va professional standartlari,
zamonaviy paradigma va metodikalari, instrumental va hisoblash vositalarini
amalda qo‘llash (ta’lim yo‘nalishlari profiliga muvofiq);

— zamonaviy axborot texnologiyalari tizimini yaratish va undan foydalanish
bilan bog‘liq ishlab chiqarish jarayonlari sifatini monitoring qilish va baholash
usullari va mexanizmlarini shakllantirish;

— zamonaviy dasturly ta‘minot komplekslaridan foydalangan holda
ma'lumotlarni saralash, saqlash, yig‘ish va qayta ishlash;

— 1lmiy, nazariy va amaliy tadqiqotlar o‘tkazish, tajriba natijalarini qayta
ishlash asosida ilmiy asoslangan xulosalar chigarish va h.k.

Ta’lim yo‘nalishlarining o‘ziga xos xususiyatlarini hisobga olgan holda oliy
o‘quv yurtlarida dasturlash tillarini o‘qitish talabalarning malaka talablarida
belgilangan quyidagi kompetensiyalarni egallashga yordam beradi:

— ijtimoiy-igtisodiy muammolar va jarayonlarni mustaqil tahlil gilish;

— axborotni yig‘ish, saralash, saglash, gayta ishlash va ulardan foydalanish;

— kasbiy faoliyatida dasturiy vositalaridan foydalanish, ehtiyojga ko‘ra
yangilarini ishlab chigish, mavjudlarini modernizatsiya qilish;

— murakkab obyektlarda sodir bo‘layotgan jarayonlarni dasturiy vositalar
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yordamida tahlil gilish va bashoratlash;

— kasbiy vazifalari doirasida real obyekt va jarayonlar uchun matematik,
axborot va taglid modellarini yaratish va o‘rganish.

Dasturlash tillarini o‘qitish jarayonida shuni yodda tutish kerakki, dasturlash
amaliyotida mutaxassislar turli shakl va mazmundagi ko‘plab yangiliklarga duch
kelishadi. Shuning uchun, o‘quv jarayonida ragamli jamiyatning bo‘lajak
mutaxassislarda quyidagi layoqgatlarni shakllantirish va rivojlantirish talab gilinadi:

— siyosiy, ijtimoiy va iqtisodiy hayotda, fan, texnika va boshga sohalarda
ro‘y berayotgan yangiliklarni tez va mustaqil baholash va o‘zlashtirish;

— ragamli jamiyatda sodir bo‘layotgan o‘zgarishlarga moslashuvchanlik;

— kasbiy faoliyatida yuzaga keladigan yangi muammolarni hal gilish uchun
tegishli texnik, dasturiy vositalar va dasturlash tillarini magsadli tanlash.

Ta’lim yo‘nalishlarining huquqiy-meyoriy hujjatlarini modernizatsiya
qilishda shuni yodda tutish kerakki, dasturlash tillarini boshlang‘ich semestrlarda
o‘rganish ta’limning keyingi bosqichlarida rejalashtirilgan umumkasbiy va maxsus
fanlarni chuqur o‘zlashtirishga yordam beradi. Ushbu mulohazalar asosida quyidagi
tavsiyalarni magsadga muvofiqg hisoblaymiz [2]:

1) dasturlash tillarini o‘qitishni dastlabki o‘quv semestrlariga rejalashtirish;

2) fanni o‘quv rejasining majburty yoki umumkasbiy fanlar bo‘limiga
o‘tkazish;

3) kasbiy faoliyati dasturiy ta’minot ishlab chiqish bilan bog‘liq ta’lim
yo‘nalishlarida turli dasturlash paradigmalarini qo‘llab-quvvatlaydigan bir nechta
dasturlash tillarini o‘qitishni yo‘lga qo‘yish;

4) faoliyati katta hajmdagi ma’lumotlarni qayta ishlash bilan bog‘liq boshqa
ta’lim yo‘nalishlarida bo‘lajak mutaxassislar kasbiy vazifalariga xos xususiyatlarni
hisobga olgan holda universal va zamonaviy dasturlash tillaridan birini o*qitish.

Informatika, AKT va dasturlash bo‘yicha tegishli kompetensiyalarni chuqur
o‘zlashtirish uchun dasturlash tillari o‘quv yurtlarida mutaxassislarni kasbiy
faoliyatga tayyorlash tizimining fundamental, ajralmas va eng muhim tarkibiy
gismlaridan biriga aylanishi kerak. Bu o‘rinda, bo‘lajak mutaxassislarda ta’lim
yo‘nalishi xususiyatlaridan kelib chigqan holda, bo‘lajak xizmat vazifalari uchun
yetarli bo‘lgan kasbiy mobillik ko‘nikmalariga va ragamli jamiyatda sodir
bo‘layotgan ijtimoiy, siyosiy, kasbiy va boshga sohalardagi o°zgarishlarga
moslashuvchanlik qobiliyatlarini shakllantirish alohida ahamiyat kasb etadi.
Ko‘rsatilgan muammolarni hal qilish uchun oliy o‘quv yurtlarining tegishli ta’lim
yo‘nalishlari doirasida dasturlash tillari hamda umumkasbiy, majburiy va maxsus
fanlar o‘rtasida integratsiyon munosabatlarni o‘rnatish taqozo etilad. Fagat shu
holdagina yosh mutaxassislar olgan bilim va malakalarini o‘zlarining kasbiy,
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ijtimoiy, iqtisodiy va boshqa turdagi faoliyatlarida duch kelishi mumkin bo‘lgan turli
shakl va mazmundagi muammolarga nisbatan qo‘llash imkoniyatiga ega bo‘ladilar.
Xulosa gilib aytish mumkinki, zamonaviy dasturlash tillarini o‘qitish raqamlashgan
jamiyat mutaxassislari kasbiy tayyorgarlik darajasining ortishiga olib keladi.
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Annotatsiya. Mazkur ishda informatikaning (CS) bosh yo’nalishlari bo’gan
algoritmika va dasturlash asoslarini o’qitish uchun dasturiy vosita ishab chiqish
masalasi muhokama qilinadi.  Algoritmikani  o’qitishda  mo’ljallangan
maxsuslashtirilgan blok-sxemalar muharririning funksional sxemasi asoslanadi,
komponentalari dasturiy ishlab chigiladi, foydalanuvchi interfeysi taklif gilinadi va
vositaning qo’llash printsiplari namoyish etiladi

Kalit so‘zlar: informatika, algoritmika, dasturlash, blok-sxema mubharriri,
dasturiy ta’minotni loyihalash.

AnHoTtamusi. B paborta oOcyxmaercs 3amada CO3JaHUS MPOTPAMMHOTO
oOecrieueHusi, MNpeAHA3HAYEHHOro g OO0ydeHus JByX Oa30BBIX pa3JeioB
uHpopmaruku (CS) — anroputukd u mporpamMMmupoBaHus. OOOCHOBBIBaCTCS
(GyHKIIMOHATbHAs  CXeMa  CIENUaJIU3UPOBAHHOTO  pelJakTopa  OJOK-CXeM,
IPOrpaMMHO PEAIM3yEeTCsl €r0 KOMIIOHEHTHI, IPE/IaraeTcst 3J1€MEHTHI 3pPTOHOMUKH
MIOJTb30BaTaTEIbCKOr0 WHTep(delica M pacKpBIBAIOTCS MPUHIUIBI TTPUMEHEHUS
pa3paboTaHHOTO pelaKTopa.

KiaoueBbie ciaoBa: uHdopmaTHKa, alropuTMHKa, TPOrPAMMHUPOBAHHUE,

peaakTop 0J0K-cXeM, MTPOSKTUPOBAHKUE MPOTPAMMHOI0 00ECIIEUEHUS.
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Annotation. The paper discusses the problem of creating software designed
to teach two basic sections of computer science (CS) - algorithms and programming.
The functional diagram of a specialized block diagram editor is substantiated, its
components are implemented programmatically, user interface ergonomics elements
are proposed, and the principles of using the developed editor are disclosed.

Key words: Computer science, algorithmics, programming, block diagram
editor, software design

B Hacrosiiiee Bpemsi OAroTOBKa CIELUAIUCTOB B 00J1aCTH MH(OPMATUKU U
uHpopmannoHHbX TexHonoruii (IT) sBusercs akTyanpHOM 3amaueil. B mupoBom
COOOIIECTBE, U B YACTHOCTH, B Halllel CTpaHe 3TOMY BOMNPOCY yAENsAeTCsl O0JbIIoe
BuuMmanue. B Ilocmanum Ilpesunenta PecnyOmuku VY36ekucran IllaBkata
Mup3uéeBa Onuii Maxiaucy JAaHbl NOpPYYEHHsS 1O BONPOCY IMOATOTOBKH
crenuanucToB B oonactu IT: «B nensx noaAroToBKH BbICOKOKBAIU(UIMPOBAHHBIX
CHEUUAJUCTOB JUIsl A3TOW OO0JacTH, COBMECTHO C HAIIMMU 3apyOeKHBIMU
NapTHEpPAMH HadaTa peanusanus MpoekTa «l MWIIMOH mporpamMMucToBy». Takxke,
Ha BCeX OJTamax oO0pa3oBaHUs HEOOXOJMMO  BHEJIpPEHUE HMHPOPMALMOHHBIX
TE€XHOJIOTUI, TOJTHOCTHIO COOTBETCTBYIOIIUX MEXIYHAPOIHBIM cTaHaapTam» [1].

[ToaTOMy HEOOXO0/IMM KOMILJIEKCHBIN MOJIX0/1 B TOJIFOTOBKE CHEIIMAINCTOB B
obmactu IT, T.e. ymMecTHOoe OOy4YeHHME TEOPETHUYECKHM, MPAKTUYECKUM U
TEXHOJIOTUYECKUM 3HAaHUSAM M HaBblkaM. ECTb M BTOpas CTOPOHA pEIICHUS 3TON
po0eMbl, HEOOXOIMMO MPOEKTUPOBATH U pa3padaThIBaTh COBPEMEHHBIE, yI0OHBIE
U MPOCTbIE B UCHOJIb30BAaHUM NMPOTPAMMHO-TEXHUUYECKUE CpeJcTBa oOyueHus. B
JaHHOM paboTe 0O0CYX AAl0TCsl BOMPOCHI, CBSI3aHHBIE C ATUMU MpoOJeMaMu U
HEKOTOPbIE IyTH UX PELICHUS.

Ioxxoabl k o0yuenuo mHpopmatuke. M3BecTtHo, uto akagemuk A. II.
EpuioB onpenensia MHPOPMATUKY Kak «(PyHIAMEHTAIbHYIO €CTECTBEHHYIO HAYKY,
U3YYalollylo Mpolecchl nepeaaun u obopabotku uHpopMmanum» [2]. B mannou
paboTe mnpeanoaraercsi, 4To0 OCHOBOM WH(OPMATHKU SBISIETCS KOMIIBIOTEpHAs
aesTenbHOCTb. [loaToMy 11t u3ydeHuss ”HGOPMATUKU U MOJATOTOBKU CHEIUANINC-
TOB HEOOXOIMMBbI HaJIe)KHbIE METO/I0JIOTUH, SI3bIKU U IPOTPAMMHOE 00ECTIeUeHHE, a
TaK)K€ TEXHOJIOTUH.

Crneuuguka nHPOpMaTUKU - €€ METOAMKA OOYy4YEeHHUS M TEXHOJOTMYECKHUE
COCTaBJIsItOIIME ObICTPO MeHstoTcs. HecMoTpst Ha pa3HooOpa3ue METOJ0B U
HOJIXOJ0B B OOy4eHMHM HH(POpPMATHKE, UX MOXHO pa3/eiMTh Ha JIBa OCHOBHBIX
BUA[3]: mexnonocuueckuii i aneopummuyeckuil.

Texnonozuueckuit nooxoo. Unpopmatrka — 3T0 HE TOJIBKO €CTECTBO3HAHMUE,
HO M TexHuYeckas Hayka. [loatomy B mocieaHee BpeMsi OCHOBHOE BHHMAaHHE B

M3YyYEeHUU UH(DOPMATUKU COCPEIOTOUYEHO Ha TEXHOJOTMYECKOM MOJXOJIE.
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[IpuMeHSIOTCS TEKCTOBBIE W TPAPUUYECKHUE DPENAKTOPHI, JIECKTPOHHBIC TaOIHIIBI;
CYB/l; cucrembl mnoarotoBku npeseHTanui; ACIIMM; 1OHCKOBBIE CHUCTEMBI,
Opaysepsl u T.1. Takoil moaxos HeoOxoaum s 00yudeHus moib3zoBareneit [TK
Pa3IUYHBIX TPEIMETHBIX 00JIACTEH.

Anzopummuueckuii n00xo0. OCHOBHAs 11€]b 3TOT0 MOAX0Ja — METOJUYHO
U CHUCTEeMaTWyecku oO0ydaTh alNropuT™MaM U pa3paboTKe MPOrpaMMHOTO
ob6ecnieyenus (I10). IToro MokHO JOCTUYL HA OCHOBE IPUMEHEHUSI TAIIOB MOJTHON
pa3pabOTKH aJIrOPUTMOB, OONICTIPU3HAHHBIX PEKOMEHAAIMN ¥ O00ydJaroImx
nporpaMm MekayHapoaubix opranmsanmii ( IFIP , ACM , IEEE - CS )[4].
ANTOPUTMUYECKUM  TOAXOJ,  HUMEET  CIEAYyIOUMe  XApaKTEPUCTUKU U
npeuMylIecTBa[5]: W3ydeHUE OCHOB aJITOPUTMHKMA M MPOTPAaMMHUPOBAHUSA KaK
0a30B0Oi1 3a1aun (OPMUPOBAHUSA U PA3BUTHUS CIIOCOOHOCTU K QJITOPUTMUUYECKOMY
MBINIICHUI0;  CHCTEMAaTHYECKHMH  OXBaT  BCEX  MNPEAMETHBIX  oOacten
UH(OPMAIMOHHOT0 O0IIEeCTBA C YYETOM HalpaBlieHUH, 3aa4 U npuioxeHuid CS;
TpeOyeT cucTemMaTu3allui TEOPUM, MPAKTUKA U TEXHOJOTUM HHPOPMATUKH MPHU
NOATOTOBKE CIELHAIKNCTOB PAa3HOTO YPOBHS; TECHO CBSI3aH C MATEMaTUYECKUMU
3HAHUSMH, METOIaMHU U HaBBbIKaAMHU.

B pesynbrare Oynymue |T-crenuanuctsl AOMKHBI TIYOOKO MOHHUMATh,
U3ydaTb M UCIIOJb30BaTh OCHOBBI QJITOPUTMOB, SI3BIKOB ITPOTrPaMMUPOBAHMUS,
TEXHOJOTUM U MNPOrpaMMHON HHXKEHEPUHU, YTOObI pazpadaThiBaTh MOIEIH,
ITOPUTMBI U CO37aTh KOHKYPEHTOCIIOCOOHOE ITPOrpaMMHOE 0OecTieueHue.

A3zvikosvle cpeocmea o00yuenus. S3pik nporpammupoBaHus (AIl) s
oOpa3oBarenbHONl HMH(POPMATUKM W TMPOU3BOJICTBA MPOTPAMMHBIX KOMILIEKCOB
BaXKEH JIJIs1 U3YUYECHUSI OCHOB aJITOPUTMUKHU U TEXHOJIOTUHN TPOrpaMMHUPOBAHUS.

Jns BeimosiHeHUs 3TUX 3aaad Il qomkeH COOTBETCTBOBATh HECKOIBKUM
TpeboBaHusiM. OHU CJIEAYIOIIUE: MPOCThIE, MOHATHBIE U YA00HBIE KOHCTPYKIIUU;
JEMOHCTpalUsl HEPa3pPhIBHOM CBSI3M MEXAY AJITOPUTMUKON MPOrpaMMHUPOBAHUEM;
IETKUH TMEepexom» C OJHOTO YPOBHSA MPOrPAaMMHUPOBAHUS Ha APYroi;
UCIIOJIB30BaHUE JIEKCUKA POJHOrO SI3bIKa M OpraHu3aius Ha 3TOM OCHOBE
MOJIb30BaTEIbCKOrO HHTEpdeiica u T.1. Hampumep, B KauecTBe Takoro s3bIKa
MO>KHO MCIIOJIB30BATh S3bIK (MICEBAOKO/I, CIIEUATU3UPOBAHHBIN, IIIKOJIBbHBIN SI3bIK)
B AJITOPUTMUYEKON HOTannu akagemuka A. I1. Epmosa.

Ilpozpammmusie cucmemwt. O6pazoBarenbHas HH(PpOpMATHKA ONPEEseT TPU
OCHOBHBIE ()YHKIIMM KOMITbIOTEpA B Y4EOHOM MPOILIECCE: KOMIBIOTEP - MHCTPYMEHT,
HapTHEP U PECYpPC CUTYaALIHUH.

Ponb mporpaMMHBIX CHCTEM 3aKJIIOYAETCS B pealn3alud ATHX (YHKIIHM.
Ecnu komnbroTep UrpaeT akTUBHYIO pOJIb TApTHEPA B 00pa30BaTEIbHOM MPOIECCe,
€CIM OH HaBSI3bIBAECT Yy4YAllleMyCs CBOIO OOpa3oBaTENbHYIO MOJENb, €CIU

ycTraHoBlieHa GyHKOUS (HOpMUpOBaHMUS CpeAbl OOydYEeHHs, TO Yydalluics
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aKTUBM3UpYyeTCss B oTBeT. llemarormyeckue  mpOrpaMMHBIE  CPEACTBA,
BBITIOJTHSFOIIME TAKUE 3a7a41, Pa3HOOOPa3HbI, OJHUM U3 HUX SIBISIFOTCS PEIAKTOPHI
0JIOK-CXEM, MCIOJIb3yeMbIe MPH AITOPUTMHU3AIMUA. TaKue peqakToOphl OJIOK-CXeM
npelIHa3HAYeHbl Il Tpa@UUecKoro MpeACTaBlieHUus] (OMUCAHUS) alrOpUTMa,
(GbopMHUPOBAHUS W PA3BUTHSI AITOPUTMUIECKOTO MBIIIJICHUS pa3paboTymKa.

ApxuTtekTypa peaakropa 0JI0K-cxeM. [[poaHann3npoBaHHbIE PEAAKTOPBIMA
Omok-cxem[6,7]: ucmonp3yer mabaOHBI JUIS CO3JAHUS TUArpaMM; 3KCIIOPTUPYET
CO37aHHYIO CXEMY B pa3MyHbIe (DOpPMATHI; aBTOMATHYECKH BBIPABHUBACT OJIOKU U
JyTW; MOXET OpraHu30BaTh pa3linyHble TUMBI cxeM. Pa3paboTaHHbIi Hamu
penakTop OJOK-cXeM TpeAHa3HayeH is OOYy4YeHHST OCHOB aJITOPUTMHUKH W
nporpammupoBanusi. OH COCTOUT U3 IBYX YaCTEl: TIepBasi 4acTh - pUCOBaHUE OJIOK-
CXEMBbI ¥ omaroBou €€ renepauuu B Tekct Ha CA S u nporpammel Ha SABY. Bropas
94acTh - HITPOBOM MO/TYJIb, HAIIPABJICHHBIN HA Pa3BUTHE HABBIKOB AJITOPUTMUIECKOTO
MBIIIJICHUS.

HuTepdetic mporpammsel pa3paboTaH B yA0OHOM IS MTOIB30BATENS BUE, TI0
TOM ke CTPYKType, 4yTo M uHTepdeic 00IEen3BECTHBIX MPOrpaMMHBIX cucTteM. B
BEpPXHEH YaCTH OKHA HAXOJIUTCS CTPOKA MEHIO, a ITOCIIe He€ - TaHeb UHCTPYMEHTOB.
B neBoii wactu paboyero oxkHa pacHoJIOKEHBI 0a30BbIe OJIOKH MPOCKTHUPYEMOM
OJIOK-CXEMBI. 37€Ch JKE€ BBIBOAATCSA DJIEMCHTBHI OJIOK-CXEMBI, a TaKKe
COOTBETCTBYIOIINE WM S3BIKOBBIC KOHCTPYKIIUH.

) g
% Blok - sxema - (u} X

Fayl Tahridlash  Ko'rinish  Yordam

L EICE P
Boshlash Maxsus algoritimk til
alg blok-sxema ();
bosh
tam

FHOY

Puc. 1. Unrepdeiic pegakropa 610k-cxeMm

OcCHOBHBIE MOAYJU MPOTPAMMHOTO OOECIEUEHHUs pelaKTopa OJOK-CXEeM
MPUBE/ICHBI Ha PUCYHKE 2.
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[Mporpamma

Moayne Brnok-cxemel Moayne penaktop Gnok-
(baaa) CXEME!

Moyne noKanuaaLmu

NHTepdeic [eHepaTop Kona

Puc. 2. OcHOBHBIC MOAYJTH TIPOTPAMMHOTO 0OECTICUCHHUSI

Jlns peanu3anuu peaakTopa OJOK-CXeM B KadyecTBE HHCTPYMEHTAIBHON
cpensl Obuta Beipana Visual Studio C++. [t reHeparuu 0J10KOB Oblila HamMcaHa
dyukuus init(). Ota pyHKIMSA yCcTaHABIMBAET HAYATLHOE COCTOSHHE pab0Yero OKHa
IIPH 3aITyCKe TPOrpaMMbl. J{J1st Co31aHus OCHOBHBIX MOJTYJICH BUTH CIIPOCKTHPOBAHBI
cnenyromue Gyakiuua. onPoint() - dyHkuus akTuBauuu (BKIOYECHHS) TOYCK IS
penaktupoBanus OyiokoB. PoIntClick() — ycranoBka BbIOpaHHOTO 0OJIOKa B
COOTBETCTBYIOIIYIO To3umuio. INitBlock() - ¢yHkus co3manus ompeneeHHOro
Osoka B BbIOpaHHOM Touke. CreatePoint() — ycraHOBICHHE HOBBIX TOYEK HOBOTO
omoka ¢ cymectBytonumu Onokamu.  pushBlock() — wmomudukamms cxembl
OTHOCHUTEIILHO YCTaHOBJICHHOMY HOBOMY OJIOKYy. DYHKIHS TIEpEeMENICHHS] TOYCK
OTHOCHUTEIILHO IepeMelIeHHbIM Ojokam - pushPoint(). ®yHkims co3maHus u
HavMMeHOBaHHs Ojoka - createText(). dyHkums Moaudukanuyd Ha3BaHUsS OJ0Ka
OTHOCHTEJILHO HOBBOTO MeCTOMONOKeHus - pushText(). @yHKIMS yCTaHOBJICHUS U
OOHOBJICHUS S3BIKOBBIX KOHCTPYKITMH, COOTBETCTBYIOIIUX OJIOKAM CXEMBI -
specialCode(). ®yukius npeodpazoBaHus OJOKOB CXeMbl KOHCTpyKIsam SIBY -
paskalCode(). CiCode() — mnpeoOpa3zoBaHue 0JIOKOB CXEMbl KOHCTPYKIIHSM SI3bIKa
C++. OyHKIMS BPEMMEHHOI'O OTKIIOYCHHS TOYCK, COCTUHSIONIMX OJOKH -
removePoint().

Takum o00pa3oMm, pa3paOOTaHHBIA HaAMH pPEAAKTOP OJIOK-CXEeM HMeeT
CIIEIYIOIINE TPEUMYINECTBa: MOJIh30BATENN, U3YYalOIHe aJITOPUTMBI M OCHOBBI
MPOrPaMMHUPOBAHUS, MOTYT JIETKO CO3/1aBaTh OJIOK-CXeMbl B HWHTCPAKTHBHOM
peXKUME; TTOJIYYUTh SI3bIKOBBIE KOHCTPYKIMU Ha 6a3e AByx SABY (cemeiicTBa Pascal
u C); mosib30BaTeNiM MOTYT COXpaHATh ModydaOpukar cxem ais JajgbHeWIen
00pabOTKH | pacrieyaTKy; 03HAKOMHTHCSI B HHTEPAKTHBHOM PEKUME C DJIEMEHTAMHU
co3maHus OJIOK-CXEM UCIONB3ysl HMIPOBOM MOIYJIb WM TJaBHOE, peali30BaTh
BBIIMIOJIHEHUE TIPOCKTHPOBAHHBIX TPOTpaMM Haba3e COOTBETCTBYIOIIUX Cpe

IPOrpaMMHUPOBAHHUS.
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Pesynbrarel paboThl, TO €CTh MHCTPYKIIMH, TEXHOJIOTHYECKUE PEIICHUS U
BBIBOJIBI M Pa3pabOTaHHOH MporpaMHOE O00ECIeUeHWEe MOKHO HCIIONIBb30BaTh B
KauecTBe YYEOHBIX MOCOOMI W MaTEpPHAIOB TPH TMOATOTOBKE WH()OPMATHKOB-
IPOrPaMMUCTOB, a TAaKXKe B CHCTEME HETPEPHIBHOTO 00Pa30BaHUS.
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RAQAMLI TA’LIM MUHITIDA O‘QUV JARAYONINI TASHKIL ETISH

Ruziyev R.A.
Navoiy davlat pedagogika instituti, e-mail:rrauf@mail.ru

Annotatsiya. Ushbu ishda, ragamli texnologiyalardan foydalanishga
asoslangan o‘quv jarayonini tashkil etish shakllari va usullari, bilim, ko‘nikma va
malakaga ega bo‘lish shartlari tahlil gilingan.

Kalit sozlar. uzluksiz ta’lim, ragamli texnologiya, tarmoq va dasturiy-
apparat, gobiliyat, bilim, ko‘nikma.

AHHOTAanMs. B n1aHHON pabore aHanu3upyroTcs (QOpPMBI U  METOMbI
OopraHu3annuu o6pa30BaTem>Hor0 Imponecca, OCHOBAHHBIC Ha HMCIIOJIb30BAHNU
UU(POBBIX  TEXHOJOTWH, YCIOBUS MPUOOPETEHHS] 3HAHUM, HABBIKOB U
KBaJIU(DUKAIIAH.
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Annotation. This paper analyzes the forms and methods of organizing the
educational process based on the use of digital technologies, the conditions for
acquiring knowledge, skills and qualifications.

Key words: continuing education, digital technologies, networks and
hardware, abilities, knowledge, skills.

Bugungi uzluksiz ta’lim fanlarining fundamental mazmuniga asoslangan
ta’lim va insonning umumiy va kasbiy rivojlanish sub’ekti sifatida cheksiz
imkoniyatlari, shu jumladan ragamli ta’lim vositalarining ulkan imkoniyatlaridan
foydalanish hamda rivojlanishining hozirgi bosgichida ogitishning amaliyotga
yo‘naltirilgan turiga katta e’tibor berish zaruriyatini asoslamoqda.

Ragamli ta’lim jarayoni amalga oshirilayotgan ta’lim maydonining birligi va
bu jarayonning o°zi, shuningdek, ragamlashtirish kontekstidagi ta’lim, bir butun
sifatida olingan o‘quv jarayoni, ragamli ta’lim muhitida o‘quv jarayonini tashkil
etish tizimi sifatida ishlaydi, shu jumladan:

- 0‘quv magsadlarini ragamli iqtisodiyot va ragamli ta’lim talablariga
muvofiqgligi;

- o‘gitish mazmuni va uni shakllantirishga go‘yiladigan talablar;

- raqamli texnologiyalardan foydalanishga asoslangan o‘quv jarayonini
tashkil etish shakllari va usullari;

- o‘quv jarayonini pedagogik jihatdan mos virtuallashtirish,
muvofiqlashtirish, tashkiliy shakllar, texnologiyalar va o‘qitish usullari;

- ragamli texnologiyalarning didaktik imkoniyatlaridan yugori darajada
foydalanishni ta’minlash;

- go‘yilgan o‘quv magqsadlariga erishish uchun modullashtirish usullaridan
samarali foydalanish;

- o‘quv vositalari, shu jumladan ragamli bo‘lgan yagona birlashtirilgan
intellektual kompleks, tarmoq (onlayn) va dasturiy-apparat;

- ragamli ta’lim jarayonining kadrlar tayyorlashda jamiyat va iqtisodiyot
rivojiga ta’siri.

Ma’lumki, kishilik jamiyatida ta’lim insonning bir umrlik hamrohi
hisoblanadi. Shunday ekan, ta’limning an’anaviy va an’anaviy bolmagan turlari
ortasida quyidagilarni ajratib ko‘rsatishimiz mumkin:

- rasmiy ta’lim(asosiy ta’limdagi bo‘shliglarni to‘ldirish);

- norasmiy ta’lim (o‘zgaruvchan ijtimoiy vaziyatda tayyorgarlik va gayta

tayyorlash);

- rivojlanish ta’limi (shaxsning ma’naviy, ijodiy o‘sish ehtiyojlarini

gondirish).

Shunday qilib, ta’limning ikki tomonining(tashqi va ichki) dialektik o‘zaro
ta’siri haqida gapirish mumkin: tashqi - ta’lim darajalarining uzluksizligini
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ta’minlaydigan shaxsni ta’lim jarayoniga funktsional kiritish orqali amalga
oshiriladi; va ichki, shaxsning ichki dunyosida ta’limning uzluksizligini
shakllantiradi. Binobarin, ta’limning barcha turlari bir-birini uyg‘un ravishda
to‘ldiradi, insonga butun hayoti davomida shakllanishiga yordam beradi.

Natijada, rasmiy ta’lim o‘quvchiga o‘quv faoliyati yakunida ta’limning davlat
guvohnomasi bilan ta’minlaydi, norasmiy ta’lim kasbiy va ijtimoiy hayot inqirozi
holatlarini konstruktiv tarzda engib o‘tishga yordam beradi hamda uning ijodiy
o°sishi, uning o°zini 0°zi anglashi orqali shaxs sifatida rivojlanishini ta’minlaydi.

Bugungi kunda, ta’lim jarayoni ko‘p bosqgichli tizimi orgali muvaffagiyatli
amalga oshirilmoqda: bakalavriat, mutaxassislik, magistratura, oliy ta’imdan
keyingi ta’lim, qo‘shimcha kasbiy tayyorgarlik.

Shunday qilib, bugungi ijtimoiy-igtisodiy rivojlanish sharoitlarda ta’lim
tizimining asosiy vazifasi talaba-o‘quvchi uchun ta’lim xizmatlari bozorida
raqobatbardosh bo‘lgan ta’lim dasturlarini tayyorlash, amalga oshirish va
samaradorligini baholash hamda ragamli texnologiyalarning mazmun-mohiyatini
aniglashdan iborat. Ragamli texnologiyalarning o‘sib borayotgan salohiyatidan
foydalanish, shu jumladan sun’iy intellekt usullari va virtual reallik vositalaridan
foydalanish asosida o‘quv jarayonini sifat darajasini ko‘tarish natijasida har bir
talabani zarur ta’lim natijalariga erishishiga, ragamli ta’lim muhitini rivojlantirishga,
Internetdan magqgsadli foydalanishni ta’minlash va ma’lumotlar bazasi bilan
ishlashga zamin yaratiladi[1,2].

Shu munosabat bilan ta’limni raqamlashtirish o‘gituvchiga quyidagi
majbyriyatlarni yuklaydi:

- bo‘lajak o‘qituvchi talabalarni muayyan o‘quv fanlari bo‘yicha bilimlarni

egallashga undaydigan tegishli muammoli materialini tanlay olish;

- ta’lim portal tizimidan tegishli ma’lumotlarni yuklash ko‘nikmalariga ega
bo‘lishni shakillantirish;

- tizimda bosgichma-bosqgich bilim olish sifatini nazorat qilish, baholashda
oshkoralikni ta’minlash, 1ijodkorlik ko‘nikmasini rivojlantirish va
qobiliyatini rag‘batlantirish kabi.

Shu bilan birga, ragamlashtirish sharoitida o‘qituvchilar faoliyatiga quyidagi
funktsiyalar go‘shiladi [1]: muayyan o‘quv kursi uchun mahalliy ta’lim muhitini
yaratish, bu rivojlanish imkoniyatlariga boy shakllar va o‘gitish usullarini
loyihalashni 0z ichiga oladi; o‘quv mashg‘ulotlari uchun pedagogik va axborot
texnologiya usullariga asoslangan stsenariylarni yozish; mulogot tajribasini hisobga
olgan holda tanqidiy fikrlashni shakllantirish va rivojlantirish hamda elektron ta’lim
resurslarining ta’lim mazmunini doimiy ravishda yangilab turishda ragamli
vositalardan optimal foydalanish va boshgalar.

Shundau qilib, bo‘lajak o‘qituvchini nafagat ma’lum ta’lim maqgsadlarida
ragamli texnologiyalardan foydalanishga o°‘rgatish, balki unga ta’limni
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axborotlashtirish hamda bugungi rivojlanish jarayoniga mos mustagil ravishda
egallash imkonini beradigan bilim, ko‘nikma va malakalar to‘plamini berish kerak.
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TA’LIMNI RAQAMLASHTIRISH SHAROITIDA BO‘LAJAK
INFORMATIKA O‘QITUVCHILARINI TAYYORLASH MAZMUNINI
TAKOMILLASHTIRISH

Ruziyev R.A., Shamsuddinov F.A.
Navoiy davlat pedagogika instituti

Annotatsiya. Ushbu maqolada, bo‘lajak informatika o‘qituvchisining metodik
tayyorgarligi mazmunini takomillashtirish, ularning bilim faolligini, motivatsiyasini
taminlashda ragamli texnologiyalaridan foydalanish nazariyasi va amaliyoti
o‘rganilgan.

Kalit so‘zlar: ta’lim, ragamli texnoligiya, informatika, tafakkur, maqsad,
motivatsiya, loyihalash, tizimli tahlil.

AHHOTaIII/Iﬂ. B I[aHHOI\/JI CTAaTbC N3YHACTCs TCOPUA U ITPAKTUKA NCIIOJIB30BAHUA
HU(POBBIX TEXHOJOTUH ISl COBEPILICHCTBOBAHUS COAEPKAHUS METOJIUYECKOU
MOATOTOBKHU OyAyIIUX y4duTeneit nHpopMaTuku, o0ecrieueHns X MO3HaBaTeIbHON
AKTUBHOCTHU U MOTHUBAILIUU.

KiroueBbie ciaoBa: oOpazoBanue, IUGPOBBIE TEXHOJIOTHH, WH(POpMATHKA,
MBIIJICHUE, O CJIb, MOTUBALlUA, IIPOCKTUPOBAHUC, CUCTEMHBIN aHaJIN3.

Annotation. This article studies the theory and practice of using digital
technologies to improve the content of methodological training of future computer
science teachers, ensuring their cognitive activity and motivation.

Key words: education, digital technologies, computer science, thinking, goal,
motivation, design, system analysis.

Respublikamiz uzluksiz ta’limini modernizatsiya qilishning eng muhim
strategik  yo‘nalishlaridan biri ta’lim jarayoniga axborot-kommunikatsiya
texnologiyalarini (AKT) joriy etish, yangi ijtimoiy-madaniy vaziyatda barkamol
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shaxsni rivojlanish va o°z-o°zini rivojlantirish ehtiyojlariga javob beradigan yangi
turdagi ta’limni shakllantirish uchun shart-sharoitlarni ta‘minlashdir,

Ta’limni raqamlashtirishni amalga oshirishda hal qiluvchi rol o‘qituvchiga,
birinchi navbatda, informatika fani istigboliga tegishli. Hozirgi vagtda informatika
va axborot texnologiyalaridan foydalanish bo‘yicha informatika va boshga
mutaxassisliklar o‘qituvchilarini tayyorlash tizimining individual jihatlari yoki
tarkibiy qismlarini ishlab chiqishga qaratilgan ko‘plab pedagogik tadqiqotlar
mavjud[1].

Bugungi yangi ta’lim magsadlari inson shaxsining ustuvorligiga asoslanadi,
uning rivojlanishi ta’limning asosiy qadriyati va eng muhim natijasiga aylanishi
kerak. Ta’lim tizimiga oid ushbu yangi ko‘rsatmalar uning rivojlanishining turli
yo‘nalishlarida namoyon bo‘ladi: uzluksiz ta’lim tizimini qurishda, muqobil ta’lim
shakllarining paydo bo‘lishida, ta’lim mazmunini shakllantirishga yangi
yondashuvlarni ishlab chiqishda, yangi axborot va ta’lim muhiti va boshqalar.

Bunday sharoitda bo‘lajak informatika o‘qituvchisining metodik tayyorgarligi
mazmunini takomillashtirish masalasi tobora dolzarb bo‘lib bormoqgda. Bundan
tashqari, AKTni joriy etish samaradorligini pasaytiradigan haligacha hal etilmagan
muammolar mavjud bo‘lib, ular orasida, birinchi navbatda, ta’limda ragamli
texnologiyalaridan foydalanish nazariyasi va amaliyoti kompyuter texnikasi va
dasturlty ta’minotining rivojlanish sur’atlaridan orqada qolayotganini ta’kidlash
lozim[2].

Bu omillar bo‘lajak informatika o‘qituvchisini tayyorlash mazmunini
takomillashtirish va uni pedagogika oliy o‘quv yurtida metodik tayyorlashning
mavjud texnologiyalarini qayta ko‘rib chiqish zarurligini tasdiglaydi. Bundan
tashqari, oliy pedagogik ta’lim mazmuni va tashkil etilishiga zamonaviy
yondashuvlar shaxsning pedagogik faoliyatga tayyorligi mezonlari masalasini
yangicha ko‘rinishda ko‘tarmoqda[3].

Shunday qilib, bugungi ta’lim bosqichida bo‘lajak informatika o‘qituvchilarini
metodik jihatdan tayyorlashning mavjud tizimini yanada rivojlantirish bir gator
omillar bilan Dbelgilanadi, wular orasida, bizning fikrimizcha, asosiylari
quyidagilardan iborat:

1. Informatika fanining ma’lumotlarni qayta ishlashni avtomatlashtirish
usullari va vositalari hagidagi amaliy, texnik fan sifatida tushunishdan - fundamental
tabily fan sifatidagi mohiyatini tushunishgacha, turli xil tizimlardagi axborot
jarayonlarini yanada chuqurroq o‘rganish. Shuni ta’kidlash kerakki, pedagogika oliy
o‘quv yurtlarida informatika o‘qituvchilarining uslubiy tayyorgarligiga maktab
ta’limining maqsad va mazmunidan kelib chiqib yondashish.

2. Informatika fanining ta’lim tizimidagi roli va o‘rni haqidagi tushunchalarni,
g‘oyalarni o‘zgartirish:
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* o‘quvchilarining ilmiy dunyoqarashini shakllantirish, ularni keyingi kasbiy
ta’limga tayyorlash, amaliy topshiriqlar asosida tafakkur rivojlanishiga salmoqli
hissa qo‘shish;

« informatika Kkursining maqgsadi, vazifalari, tuzilishi va mazmunini
o‘qitishning ko*p bosqichli tizimi sifatida o‘rgatish;

» o‘qitishda raqamli vositalar va usullaridan samarali foydalanish orqali
o‘quvchilarning bilish faolligini rivojlantirish;

» axborotni modellashtirish, “hisoblash” eksperimenti va boshqalar asosida
ilmiy dunyoqarashni, bilim va ko*‘nikmalarni shakillantirish.

3. Bo‘lajak informatika o‘qituvchisining dasturiy vositalarni loyihalash
ko‘nikmalarini rivojlantirish, shu bilan bog‘liq holda uslubiy tayyorgarligini
kuchaytirishga qaratilgan informatika o‘qituvchisi faoliyatining etakchi o‘ringa olib
chiqish.

4, Informatika fanini o‘qitish metodikasi kursida maktab o‘quvchilarining
individuallashuvini, qobiliyatlarini, moyilligini, ularning bilim faolligini,
motivatsiyasini taminlashda o‘qitishni differentsiallashtirishning rolini ochib berish
kerak. Bunga asos, pedagogika oliy o‘quv yurtlarida informatika fani
o‘qituvchilarining uslubiy tayyorgarligi mazmunida o‘qitishni differentsiallashtirish
to‘g‘ri aks ettirilmagan.

5. Informatika o‘qitishning metodik tizimidagi o‘zgarishlarning katta
dinamikasi va doimiy ravishda o‘zgarib borayotganligi sababli mutaxassislar
tayyorlashning uzluksiz tizimini yo‘lga qo‘yishda o‘z-o0‘zini tarbiyalash jarayonida
ragamli texnologiyalardan foydalanish ko‘lamini kengaytirish.

6. Bo‘lajak informatika fani o‘qituvchilarini tayyorlashning ilmiy asoslangan
modelini yaratishga qaratilgan informatika fanini o‘qitishning metodik tizimini
rivojlantirishning zamonaviy tendensiyalarini ularning mazmunida yanada adekvat
aks ettirish talablari asosida uslubiy dasturlarini modernizatsiya qilish.

Natijada, ta’lim jarayonida talabalar quyidagi ko‘nikmalarni shakllantirishga
erishadilar: o‘quv jarayonlarini loyihalash, didaktik va diagnostika vositalarini
loyihalash; tabiy hodisalarni tizimli tahlil qilish; amaliy masallarni echish
muammolarini hal gilish uchun dasturiy vositalar va ulardan optimal foydalanish.

Shunday qilib, bo‘lajak informatika o‘qituvchisining uslubiy tayyorgarligi,
kompetensiyaga asoslangan yondashuv asosida informatika o‘qituvchisi pedagogik
faoliyatining ilmiy asoslangan modelini yaratishga yo‘naltirilgan talablarga muvofiq
amalga oshirilishi kerak.
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RAQAMLI TEXNOLOGIYA FOYDALANGAN HOLDA
DASTURLASH TILLARI TA’LIM MAZMUNINI SHAKLLANTIRISH

Ruzieva D.R.
Navoiy davlat pedagogika instituti

Annotatsiya. Bugungi kunda informatika turkumiga kiruvchi fanlarning
mazmunini, o‘qitishning metodologiyasini tizimli ravishda takomillashtirib borish
zarurati paydo bo‘lmoqda. Shu bois, ushbu ishda dasturlash tillarini o‘qitish usul va
vositalarini takomillashtirish dolzarb muammo sifatida tahlil gilingan.

Kalit so‘zlar: ta’lim, ragamli texnoligiya, informatika, dasturlash tili, bilim,
kompetentsiya, multimedia.

AnHoTranms. CeroiHs cCynlecTBYeT HEOOXOAMMOCTh CHCTEMATHYECKOIO
COBCPIHICHCTBOBAHUA COACPKAHUA W MCTOAUKH IIPCIIOAaBaHUA IIPCIMCTOB
uHpopmaTuku. [loaTomy B TaHHOH pabOTE COBEPLUIEHCTBOBAHNE METOIOB U CPEJCTB
oOy4eHHs S3bIKaM MPOrPaMMUPOBAHUS aHATTU3UPYETCS KaK akTyallbHas rmpobiema.

KiroueBbie cioBa: oOpa3oBaHue, HU(PPOBbIE TEXHOJOTHH, UHPOpPMATHKA,
MYJIbTUMCIHA, A3BbIK IIPOIrpaMMUPOBAHNA, 3HAHUA, KOMIICTCHTHOCTD.

Annotation. Today there is a need to systematically improve the content and
methods of teaching computer science subjects. Therefore, in this work, the
improvement of methods and means of teaching programming languages is analyzed
as an urgent problem.

Key words: education, digital technologies, computer science, multimedia,
programming language, knowledge, competence.

Uzluksiz ta’limning modernizatsiya qilinishi hamda oliy ta’lim
rivojlanishining hozirgi bosgichida ularning ish sifatini oshirish, talabalarni
gizigtirish va ularda turli kasbiy kompetensiyalarni shakllantirish maqsadida o‘quv
jarayonini innovatsion texnika va vositalar bilan boyitish muammosi dolzarb
hisoblanadi. Ushbu muammolarni hal gilishda eng samarali ragamli texnologiyalar,
resurslar va xizmatlar “o‘qgituvchilar ishining ajralmas gismi bo‘lib, o‘gituvchilar va
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talabalar o‘rtasidagi samarali hamkorlikni ta’minlaydi, bu umuman ta’lim jarayoni
sifatiga sezilarli ta’sir qiladi”[1].

Shuningdek, o‘gituvchi va o‘quvchilar faoliyatida go‘llaniladigan zamonaviy
ragamli texnologiyalar, resurslar va xizmatlar turli magsadlarda ishlatilishi mumkin:
rangli va vizual o‘quv materiallarini tayyorlash, testlar yaratish, audio, video va
animatsion videolarni yozib olish, grafik va musiqiy go‘shimchalar yaratish , info-
grafika, dasturlarni modellashtirish, veb-portfelni yuritish, loyihalar yoki veb-
kvestlar bo‘yicha go‘shma onlayn ishlarni tashkil gilish va boshgalar [2].

Bularning barchasining asosida hamda ragamli igtisodiyot va axborot
jamiyatiga o‘tish doirasida mavjud ta’lim tizimi oldida axborot texnologiyalari
sohasida yuqori malakali mutaxassislarni, xususan, dasturchilarni doimiy ravishda
tayyorlash vazifasi turibdi.

Dasturchilarni tayyorlash muammosi 20-asr o‘rtalaridan boshlab mavjud.
Uning paydo bo‘lishiga sabab ishlab chigarishni avtomatlashtirish va
mexanizatsiyalash va natijada shaxsiy kompyuterlar operatorlarining keskin
etishmasligi edi. Bugungi kunda dasturlashni o‘rganish zarur bilim, ko‘nikma va
tajribaga ega bo‘lgan mutaxassislarning etishmasligini boshdan kechirayotgan AT-
sanoat ehtiyojlaridan kelib chigadigan jiddiy muammodir. Asosiy muammo -
texnologiyaning hayot aylanishini mutaxassislarni tayyorlash davri bilan
tagqgoslashdir.

Bugungi kunda kompyuterning texnik qurilmalari, operatsion tizimlari hamda
amaliy va instrumental dasturlarini takomillashuvi tufayli oliy ta’lim muassasalarida
informatika  turkumiga  kiruvchi  fanlarning  mazmunini,  o‘qitishning
metodologiyasini tizimli ravishda takomillashtirib borish zarurati paydo bo‘lmoqda.

Shu bois, bugungi kunda oliy ta’lim muassasalarida informatika turkumiga
kiruvchi fanlarni o‘qitish samaradorligini oshirishning shakl, usul va vositalarini
takomillashtirish dolzarb muammolardan biri hisoblanadi.

Bu borada, mamlaktimizda, ya’ni oliy ta’lim muassasalarida informatika
turkumiga kiruvchi fanlarga oid didaktik o‘quv vositalarni yaratish va ularni joriy etish
metodikasi, bo‘lajak  informatika  o‘qituvchilarining  metodik  tizimini
takomillashtirish,  kasbiy  kompetentligini  rivojlantirish ~ va  informatika
o‘qituvchilarining tayyorlash mazmunini takomillashtirish hamda o‘quv
adabiyotlarining yangi avlodini yaratish, informatikani tabiiy fanlarga
integratsiyalashgan nazariyasi, mobil va multimedia texnologiyalarni joriy etish
mexanizmlariga oid  tadgigotlar A.A.Abduqgodirov [3], M.H.Lutfillaev [4],
B.B.Mo‘minov, F.M.Zakirova kabi olimlar tomonidan olib borilgan.

Shu bois bugungi kunda zamon talablariga mos dasturchilarni tayyorlash
tizimini takomillashtirish masalalariga alohida e’tibor garatish zarur.

Dasturlash tillaridan foydalanib turli misol va masalalarni dasturlashni hamda
amaliy loyihalar tayyorlash uchun bir nechta bosgichlarni amalga oshirish talab
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etiladi. Bu esa 0‘z navbatida uzoq vaqt va mustaqil ravishda ko‘proq o‘zining ustida
ishlashni talab etadi. Yugorida gayt etilgan olimlar va boshga tadgiqot ishlari
natijalaridan kelib aytishmiz mumkinki, dasturlash — bu insoniyat tomonidan
mashina tili yordamida berilgan algoritmga asoslangan biror bir dasturlash tilida
yozilgan ko‘rsatmalar, ya’ni buyruqlar yoki operatorlar to‘plami asosida
kompyuterning turli instrumental va amaliy dasturlarini yaratish jarayonidir.
Ularning ta’kidlashicha, amaliy va instrumental dasturlarni yaratish uchun, eng
avvalo, uning modeli va algoritmi tuziladi, so‘ngra bu algoritm ma’lum bir
gonun-qoidalar negizida kompyuter tushunadigan ko‘rsatma va buyruqlarga
aylantiriladi hamda o‘ziga xos alifbo yordamida yoziladi. Buning uchun esa
quyidagi bosgichlarga amal gilinadi:

= talab etilayotgan amaliy yoki instrumental dasturlar yaratish mumkinligini
tekshirish;

= yaratilayotgan amaliy yoki instrumental dasturlar qo‘yilgan algoritmini
tanlash yoki gayta ishlash;

» kodlar yordamida bo‘yruqlarni yozish;

= yaratilgan amaliy yoki instrumental dastur xatoliklarini tekshirish;

= yaratilgan amaliy yoki instrumental dasturni testdan o‘tkazish.

Shunday qilib, kuzatishlar va tahlillar asosida aytishimz mumkinki, bu kabi
muammolarni bartaraf etish uchun quyidagi vazifalarni bajarish lozim degan
xulosaga kelindi[5]:

- dasturlash tillari fanidan ma’ruza, amaliy va laboratoriya mashg‘ulotlarning
tashkil etishga oid axborot-ta’lim muhitini yaratish va unga qo‘l telefonlarga va
kompyuterlarga mo‘ljallangan didaktik elektron ta’lim resurslarining mazmunini
izchillik va ketma-ketlik ravishda shakllantirish;

- dasturlash tillari fanidan ma’ruza, amaliy va laboratoriya mashg‘ulotlarini
tashkil etishda ilg‘or pedagogik texnologiyalar va elektron ta’lim resurslarning
uyg‘unlashtirish asosida dars ishlanmalarni ishlab chigish va ularni global tarmoqga
joylashtirish;

- talabalarning dasturlash texnologiyalarini mustaqil ravishda o‘rganishi
uchun zarurity o‘quv resurslari hamda mantiqiy, ijodiy qobiliyatini, kognitiv
fikrlashini oshirishga, kompetentligini shakllantirishga va rivojlantirishga oid misol
va masalalar bankini, turli loyihalarni axborot-ta’lim mubhitiga joylashtirish ;

- talabalarning o°‘zini-o‘zi mustaqil ravishda baholovchi onlayn tizimni
yaratish;

- ilgari surilgan g‘oyani tajriba-sinovdan o‘tkazish. Tajriba-sinovdan
o‘tkazilganda turkum muammolar paydo bo‘lsa, ularni bartaraf etish.
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Bu kabi vazifalarni bajarish orqali pedagogika oliy ta’lim muassasalarida
bo‘lajak informatika o‘qituvchilarining dasturlashga bo‘lgan qiziqishini oshirishga,
algoritmlash va dasturlashga oid kompetentligini rivojlantipishga erishish mumkin.
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Annotatsiya. Ushbu maqolada axborot-kommunikatsiya texnologiyalaridan
(AKT) foydalanish va axborotdan erkin foydalanishni ta'minlash, ochiqg ta'lim
resurslarini  yaratish, rivojlantirish va rag'batlantirish  dunyoning ko'plab
mamlakatlarida keng tarqalganligi tasvirlangan. Shu bilan birga Ochiq ta’lim
resurslari bo‘yicha Butunjahon kongressida quyidagi masalalar ko‘rib chiqildi.
Global tarmog, Ochiq ta'lim resurslari, Inson resurslarini rivojlantirish.
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Inson resurslarini rivojlantirish.

64


mailto:tuit.9393@gmail.com

AHHoTaTHuA. B ganHOil pabore wucmonb3oBaHUE HH(POPMAITUMOHHO-
koMMyHHKalMoHHBIX TexHojorut (MKT) u obGecnedyenre cBOOOAHOTO JOCTyNa K
WH(pOPMAITUH, CO3/IaHKHE, PAa3BUTHE U MPOJBMKCHHE OTKPHITHIX 00pa30BaTEIIbHBIX
PECYPCOB ONUCHIBAIOTCS KaK MTUPOKO PACIPOCTPAaHEHHBIE BO MHOTUX CTpaHaX MUpa.
[Ipu 3TOM Ha BcemMupHOM KOHTrpecce Mo OTKPBITHIM 00pa30oBaTelbHBIM pecypcam
ObIM  OCBEIICHBI  CJIEAYIOIIME BOMpOChl. ImoGanbHass ceTh, OTKPBITHIC
oOpaszoBaTenbHbIE pecypchl, Pa3BuTHe 4e0BEUECKUX PECYPCOB.

KiroueBble cioBa: [noGanmbHas cetb, WHGOPMAIMOHHBIE PECYPCHI,
OTKPBIThIE 00Pa30BaTEIIbHBIC PECYPChI, PA3BUTHE YEJIOBEYECKUX PECYPCOB.

Annotation. In this paper, the use of information and communication
technologies (ICT) and the provision of free access to information, the creation,
development and promotion of open educational resources are described as
widespread in many countries of the world. At the same time, the following issues
were covered at the World Congress on Open Educational Resources. The global
network , Open Educational Resources , Human Resource Development.

Keywords: The global network , the information resources, Open
Educational Resources , Human Resource Development.

The use of information and communication technologies (ICT) and the
provision of free access to information are the main conditions for the formation of
a knowledge-based society.[1] Today, the global network of the Internet is the most
sought-after source of knowledge, which provides access to various information in
various formats. It is no exaggeration to say that the number of websites has reached
tens of millions. Among the ever-increasing variety of information resources,
choosing the right educational and scientific information sources is becoming
increasingly difficult for both students and educators.[2]

The movement to create, develop and promote open educational resources
has become widespread in many countries of the world in the last decade.
Universities are increasingly revealing limitations to the use of their teaching and
research resources. The creation and development of open educational resources is
actively supported at the national and international levels.[3] According to him, he
distinguished the following main trends:

e Fundamental change of roles and functions of universities;

¢ Revising the requirements for lifelong (continuous) education;

e Strengthen national and international quality control, accreditations and

recognition of qualifications;

The need to promote distance education in order to further support the full
integration of ICT and meet the growing demands for the quality of Life Long
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Learning in higher education was emphasized. The increasing rate (pace) of
technologies has created new issues that need to be solved together with higher
education, government and industry, such as the acquisition of experiences, the
development of a legal framework and the sharing of positive experiences. Special
attention was paid to the need to ensure quality education, especially the use of open
educational resources.[4]

The following issues were discussed at the World Congress on Open
Educational Resources:

e Demonstrating the best global experience in the field of policy and

initiative on OER, as well as the experience of experts on the issue of
OER;

e Promulgation of the Paris Declaration on the call for government support

in the development and implementation of OER,;

e Celebrating the 10th anniversary of the 2002 UNESCO Forum where the

term OER was adopted.

The OER brought together Ministers of Education, Human Resource
Development, government leaders, expert practitioners, researchers, educational
institutions and other interested parties - about 400 participants in total - to discuss
the current state of OER. As long as the Congress is considered part of a large-scale
global consultative process, the political regional forum of ministers from Latin
America, Europe, Africa, Asia and the Arab countries has shown its support.

The term "Open Educational Resources” (OER) was introduced to the
scientific community for the first time at the 2002 UNESCO Forum on Open
Educational Resources. In the definition given by UNESCO: "Open educational
resources (OER) are educational and scientific resources that are publicly available
or released under a license that allows third parties to use or modify them free of
charge.[5]

According to the accepted definition, OER has the following special
features:

Methodological, educational or scientific direction of materials.

Use different formats in presenting materials.

Publication of public domain educational and scientific materials under an
open license.

To ensure free use, processing and distribution of materials by other users.
Minimal restrictions or no restrictions at all when working with OER.
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e Open licensing is attached to the existing intellectual property law system
defined in the relevant international convention and recognizes the
copyright of the work.

Thus, open educational resources are educational and scientific materials of
voluntary nature that are used in accordance with "open licenses". Any user can
freely use, copy, modify, and create new resources based on these materials. Over
the years, thousands of lectures, millions of educational resources, lecture texts, e-
textbooks, educational and methodological brochures, audio and video materials,
tests, computer programs and similar materials have been created and placed for
open access on the Internet.

The following arguments can be made in favor of OER:

1. State-funded educational institutions are obliged to ensure free use of their
materials. Because they were created at the expense of taxes collected
from citizens, and they are considered to be paid for by the people.

2. Limiting the use of materials can increase their protection. This also
creates additional costs from the society.

3. OER placement creates a positive image of the university. This in turn
attracts students and funding from Non-Governmental Organizations.

A large part of the OER audience is made up of users who are not teachers
or students. In the example of the OCW MIT study, 48% of users use the resources
for self-education, 32% are students, and 17% are teachers. The categories of OER
users are shown in Figure 1.
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Figure 1. Purposes of application to OER by categories of users
The fact that knowledge takes the main place in economic growth

dramatically changes the place of education in the structure of social life.
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Acquiring new knowledge, information, skills, experience, directing them to
their renewal and development remains the defining competence of society
members.
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WHHOBAIIMU B OBJIACTH YMHOI'O IOMA: D®®EKTUBHbIN
KOHTPOJIb TEMIIEPATYPBI PESEPBYAPOB JJIS1 BOAbI
Xomxkaesa lamupa ®apxoaoBHa, CaMapKaHACKUH roCy1apCTBEHHBIN
yHHUBepcureTt, pricd@mail.ru
AHHOTanusA. B cTaTbe paccMaTpuBaeTCss MNHHOBALIMOHHBIA METOJ KOHTPOJIS
TEMIEPAaTypbl BOJIBI B pe3epByapax yMHOIO JIOMa, COYETAIOUIUN KyOHYecKue
CIUTalHBI U HEUYETKYI0 JIOTUKY. [IpeoxeHHas Mozenb 00ECIEeYNBAET BBICOKYIO
TOYHOCTbH U 3HEProd3(PPEeKTUBHOCTH MO CPABHEHUIO C TPATULIUOHHBIMH METOJAMHU,
TakuMu Kak TepmocTtatel u PID-perymaropsl. IIpoBenénnbie cumymsnuu
NOATBEPXKIAIOT YJIy4YllIEeHUE CTAaOMJIBHOCTH U aJIallTUBHOCTU CHCTEMbI, YTO

CIOCOOCTBYET CHM>KEHMIO 3aTpaT U MOBBILIEHUIO KOM(OpTAa.
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CILJIalHBI, HEYETKAS JIOTUKA, SHEProd(PPEeKTUBHOCTD.

Annotation. The article discusses an innovative method for controlling the
temperature of water in smart home tanks, combining cubic splines and fuzzy logic.
The proposed model provides high accuracy and energy efficiency compared to
traditional methods such as thermostats and PID controllers. The simulations
performed confirm the improvement of the stability and adaptability of the system,
which helps to reduce costs and increase comfort.

Keywords: smart home, temperature control, cubic splines, fuzzy logic,
energy efficiency.

Annotasiya. Maqolada kubik splinelar va noaniq mantigni birlashtirgan aglli
uy idishlaridagi suv haroratini nazorat qgilishning innovatsion usuli ko'rib chiqildi.
Taklif etilayotgan model termostatlar va PID regulyatorlar kabi an‘anaviy usullarga
nisbatan yugori aniglik va energiya samaradorligini ta'minlaydi. Simulyatsiyalar
tizimning bargarorligi va moslashuvchanligi yaxshilanganligini tasdiglaydi, bu esa
xarajatlarni kamaytirishga va qulaylikni oshirishga yordam beradi.

Kalit so'zlar: aqglli uy, haroratni boshqgarish, kubik spline, noanig mantiq,
energiya samaradorligi.

Onucanue npodeMbl M HeJIeil UCCJIe0OBAHMS

B yMHBIX g0oMax KOHTPOJIb TEMIIEpPATyphl BOILI B pe3epByapax HWIrpaet
KIIOYEBYIO pOJib JUig  oOecrmeueHuss KoMm@opTa ¥ OKOHOMHUH DHEPTHUH.
TpamuuuoHHBIE METOABI KOHTPOJS TEMIEparypsl YacTo HE O00ECTICUMBAIOT
JIOCTaTOYHOW TOYHOCTH M THOKOCTH, YTO TIPUBOAUT K HedIPPeKTUBHOMY
MCTIOJIb30BAaHUIO PECYPCOB M YBENMYCHHUIO 3aTpaT. Llenp maHHOro mcciemoBaHUs
3aKJTI0YACTCS B pa3pabOTKE WHHOBAIMOHHOW CHCTEMBI KOHTPOJS TEMIIEPaTypHI,
UCTIONB3YIONMeH KyOWYecKue CIUIafHBI M alTOPUTMBI HEUETKOW JIOTMKH JIJIst
MOBBIMICHUST A(PPEKTUBHOCTH W TOYHOCTH YIPABJICHHS TEMIIEpaTypod B
pe3epByapax sl BOJIbI.

O030p cymecTBYIOIIMX METOI0B KOHTPOJISl TEMIIEPATYPbI BOJAbI B YMHOM
aome

CYHICCTBYIOH.II/IC MCTOABI KOHTPOJIA TEMIICPATYPBI BOAbI BKIIOYArOT:

Tepmocmamul: TpaJuUMOHHBIE YCTPOMCTBA, KOTOPbIE BKJIKOYAIOT U
BBIKJTIOYAIOT HArpeBaTellb B 3aBUCUMOCTHU OT TEKYyIel Temneparypbl. HemoctaTkom
SIBJISIETCS HEJI0CTAaTOYHAS TOYHOCTh U THOKOCTb.
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PID-pecynamopeoi: HCIIOJB3YIOT MPONOPIUOHATIBHO-UHTETPATbHO-
muddepeHnranpHOe yrpaBiaeHUE TS MOAACpKaHus Temneparypsl. O0ecieunBaroT
JYYITyI0 TOYHOCTh, HO TPEOYIOT TIIATEIHPHOM HACTPOMKHU TTapaMETPOB.

Mooenu na ocHose UCKYCCMBEHH020 UHMEeNIeKMAd. UCTIONB3YI0T MAIInHHOES
oOydeHue ISl TIPeACKa3aHusd U PEryJUpOBaHUs Temreparypbl. DhGEKTUBHEI, HO
TpeOyIOT OOJIBIINX 0O0BEMOB JAHHBIX JIJI OOYUCHUSI.

Onucanue KyOH4eCKHUX CIVIAHOB U AJITOPUTMA HEYETKOM JIOTUKH

Kybuueckue cnnaiinbt - 3TO KyCOYHO-33JaHHBIE MHOTOWIEHBl TPEThEH
CTENEHH, UCIIOJIb3yeMbIe JUIsl alllIPOKCUMAIIUH CIOXKHBIX PyHKIMil. OHu o0naagaroT
CIEAYIOINMHU CBOMCTBAMH:

Inaokocmu: CrTaiiHBI HETIPEPHIBHBI U UMEIOT HETIPEPBIBHBIC POU3BOIHBIE 10
BTOPOIO MOPSIAKA.

Jlokanvnas aoanmuenocmo: Kaxaasa 4acCTb CIjiaiiHa 3aBHUCHUT TOJILKO OT
HeOOJIBIIIOT0 YHCJIa TOUEK JAaHHBIX, YTO IO3BOJIACT JIOKAJIBHO aAalITUPOBATLCA K
HU3MCHCHUIM.

Heuémkasn nocuxa - 310 MeTon oOpaOOTKHM HETOYHBIX JAHHBIX, KOTOPBIN
OonepupyeT HEUETKMMUA MHOXECTBAMHU M TpaBuiaMu Tuma '"ecin-to". OCHOBHBIE
KOMITOHEHTBI HEYETKOM JIOTUKH BKIIFOYAKOT:

Da3zzuguxayus: Tpeodpa3oBaHUE YETKUX BXOJHBIX JAHHBIX B HEUETKHUE.
basa npaBuii: HaOOp MpaBUJl, ONMHUCHIBAIOIIUX CUCTEMY.
Aeepecayus. KOMOMHUPOBAHKE PE3YIHTATOB MPUMEHEHUSI MPABUIL.

Hegazzuguxayus: npeoOpazoBaHUEe HEUETKUX peE3yJIbTaTOB OOpaTHO B
YETKHE BBHIXOJIHBIC IAHHBIE.

Pa3pa0dorka maTeMaTH4YeCKOl MOJeJIM HA OCHOBE KyOMYeCKHX CIVIAHHOB
U AJITOPUTMA HEYETKOM JIOTUKHU

MartemaTnyeckasi Mojaeb KOHTPOJISI TeMIepaTypbl COCTOMT M3 JBYX
3TAMNOB:

ANmpoKCUMaNus TEeMIIEPAaTypHOTO MPOHISI C TOMOIIBI0 KyOMYECKHUX
CILTAIHOB:

Si(x) = a; + bi(x — x;) + ¢;(x —x)* + di(x — x;)° 1)

rae S;(x)- crumaiiH Ha uHTEpBaie [x;, x; + 1], a koaddunuents! a;, b;, ¢;, d;
OTIPEIEISAIOTCS U3 TPAHUYHBIX YCIIOBUH U TPeOOBAaHUH TTIAIKOCTH.

KonTpoab Temnepatypsbl ¢ HCNOJb30BAHUEM HEYETKOM JIOTUKH:
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Bxoomnvie nepemennvie: TeKylias Ttemrieparypa Tcurrent u >kemaeMas
temneparypa T'desired.

Buvixoonas nepemennas: MOIHOCTH HarpeBaTesst P
[IpaBuia HEYETKOM JTOTUKU:

Eciu (T current ouenb Huskas) To (P BbICOKas)
Ecmu (T current uuskas) to (P cpenHss)

Ecnu (T current nopmaiibHasi) To (P Hu3Kast)

Hegazsupuxayus: METOA LIEHTPA TAKECTH JUISI TOIYUEHHUS YETKOTO 3HAUCHUS
MOIIIHOCTH HarpeBaTesl.

IIpoBenenne cuMyJIsILMH U AHAJIU3 Pe3yJIbTATOB

Jns mpoBeneHUsT CUMYJSIUUMA ObUT CO3J@aH MIPOrpaMMHBIA  IPOTOTHIIL,
peanu3yronmi MpPeIoKEHHYI0 MOJENb. BbUIM MPOBEOEHBI SKCIEPUMEHTHI C
pa3IMYHBIMU BXOJHBIMHM JaHHBIMH, BKJIIOUasl PE3KHUE H3MEHEHHS TEeMIIepaTyphl
OKpY>Karoien cpenbl. Pe3ynpTaTsl mokaszaiu, 4TO CUCTEMa Ha OCHOBE KYOMYECKUX
CIJIAHHOB M HEUYETKOM JIOTMKU o0ecreunBaeT Oojiee CTaOWIbHBIA W TOYHBIN
KOHTPOJIb TEMIIEPATYPHI 10 CPABHEHUIO C TPATUIMOHHBIMUA METOJIAMH.

CpaBHeHuUe pe3yJIbTATOB € CYLECTBYIOIIUMHU METOAAMH

PesynbraTel cpaBHeHUs mpeioxkeHHoW monemu ¢ PID-perymaropamu un
TEPMOCTATAMH ITOKA3AJIM CIEAYIOIINE IPEUMYLIECTBA!

bonee BbIcOKasi TOYHOCTH: cpenHekBaAparndeckas omuboka (RMSE)
TemriepaTypsl Obuta Ha 15-20% Huxe.

Jlyumiee pearnpoBaHie Ha U3MEHEHUS: CUCTEMa OBICTpEE alalTUPOBajIach K
PE3KUM U3MEHEHUSAM TEMIIEPATYPHI.

OHeprodhPeKTUBHOCTh: YMEHbIIIEHHE ToTpebnenus sHepruu Ha 10-12%
Osarogaps 6oJjiee TOYHOMY YITPABIICHHUIO HarpeBaTeIeM.

BbIBOABI M PEKOMEHAANMY 10 UCTOJIH30BAHUIO MPEIIOKEHHOI MOo/IeH
B MPaKTHKe

[TpennoxxeHHas MO/ieNb, OCHOBAHHAs Ha KYOMUECKUX CIUIaifHAX U HEUYETKOM
JIOTUKE, JEMOHCTPUPYET BBICOKYIO 3(P(PEKTUBHOCTH U TOYHOCTH B KOHTPOJIE
TEMIIEPATypbl PE3EpBYapoB i1 BOABI B yMHOM JoMme. OHa DIPEBOCXOIUT
TpaauIMOHHBIC METO/bI, oOecreunBas Oojiee CTaOMIbHOE W AKOHOMHYHOC
yIpaBjieHUEe  Temmeparypou. i gajgpHEMIIero  yiay4yul€HHsT  CUCTEMBI
PEKOMEHYETCH:
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WuTerpanys JaTYMKOB TEMIIEPATypbl ¢ BBICOKMM paspelieHueM s Oosee
TOYHOT'0 cOOpa JaHHBIX.

Hcnonb3oBaHWEe METOJ0B MAIIMHHOTO OOYYEeHHS [Ji1 aBTOMAaTHU4YECKOU
HACTPOUKH MapaMeTpOB HEUETKOM JIOTUKH.

HpOBeI[eHI/Ie MOJICBBIX UCIIBITAHUM B PCAJIbHBIX YCIIOBHUAX SKCILTyaTalluU IJIs1
I[OHOHHHTGHBHOﬁ Baanganny MOOCIIH.
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2-SHO‘BA. SUN’TY INTELLEKT VA AXBOROT XAVFSIZLIGI: MUAMMO VA
IMKONIYATLAR

KJACCU®UKAIIUA YT'PO3 UH®OPMAIIMOHHOM FE30NNACHOCTH
N 3AINTHI UTHOOPMALINHU

Ab0aypaxmanoB MypoaxoH XaKkHa3apoBUY

HannonanbsHueiil yauepcuter umenu Mup3o Yiyroeka, Maructp 1-it kypc
HanpasieHus: Mudopmarmonnas 6e3omacHocts (axynprera [puknagHon
MaTEMaTUKHU U HHTEJJIEKTYaJIbHBIX TEXHOJIOTUI

AHHoTanmss. B cratee  paccMarpuBaeTcs — KiacCHUKAIUS  YIpo3
uH(OPMAITMOHHON 0€30MacHOCTH IO HEKOTOPHIM MPHU3HAKAM, a TAKXKE METOBI O
00€ecIeyeHu o 3alUThl U 0€30MaCHOCTH MH(POpMaALUK.

KuroueBble cioBa: nHpopmaiiusi; nHGopMaImoHHas 0e30MacHOCTh; yrpo3a;
METOJIBI 00ecIeueHUs 0€30ITacHOCTH.

Annotatsiya. Magolada axborot xavfsizligi tahdidlarini ma'lum mezonlar
bo'yicha tasniflash, shuningdek, axborotni himoya gilish va xavfsizligini ta'minlash
usullari muhokama qilinadi.

Kalit so‘zlar: axborot; axborot xavfsizligi; tahdid; xavfsizlik usullari.

Annotation. The article discusses the classification of information security
threats on some grounds, as well as methods to ensure information security.
Keywords: information; information security; a threat; security methods.

Ha cerogusmHuil neHb B 1000 OpraHW3aluy WIH NPEANPUSITHH 3allUTa
uH(dopMaIuu 3aHuMaeT Oosbioe 3HaueHue. MHpopMaiiust — 3To LIEHHBIN pecypc, ¢
KOTOPBIM HY>KHO 00pamiarbcsi ¢ 0c000H OCTOPOKHOCTHIO.

¥Yrpoza — 9TO COBOKYIHOCTh YCIOBUH U (PAKTOpPOB, CO3JAIOLIUX
IIOTCHIHAJIBHYIO HJIM peaJbHO CYMISCTBYIOIIYIO OMNACHOCTb HapyIICHHUA
06e30macHOCTH UH(POPMALIUU.

OrpoMHbIi IepedeHb yrpo3 HHHOPMAIIMOHHOM 0€30MaCHOCTH, COAEp KAl
OKOJIO COTHHU ITYHKTOB, Ha6J'IIOI[aeTC$I M B HACTOAIICC BPCMAI.

ITomumo TOTO, LITO6I)I BBIAIBJIATH BO3MOJKHBIC YI'PO3bI, HCO6XOI[I/IMO IIPOBCCTH
AHAJIN3 TAKOBLIX YI'PO3 00OCHOBBIBASICH Ha KJIaCCI/I(i)I/IKaLII/II/I I10 psAAY UX IIPU3HAKOB.
Kaxnprii w3 3THX TPU3HAKOB KIACCU(PHUKAIMKA MOXKET OTpakaTh OIHO W3
Tp€6OBaHHﬁ K CUCTEMC 3alllUTHI. HpI/I 9TOM YTI'PO3bI, COOTBCTCTBYIOINNUC KAKIOMY
MPU3HAKY KJIACCHU(PUKALNH, TO3BOJISIOT J€1aTh YTOUHEHHUS TPEOOBAHUSIM.

PaboTaroT upe3BbpIYaiiHO CIOXKHBIC CTEKH TEXHOJOTHW, W TaKas CJIOXHOCTh
n00aBIsieT B YpaBHCHHE YSI3BHUMOCTH M HeompeaeneHHOCcTh. Korma Oombinve
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IPYIIIBI JIOJEH U CIOKHBIE TEXHOJOTHH pabOTar0T BMECTE, MHOTHE YS3BUMOCTH
4acTO BO3HMUKAIOT M3-32 YEJIOBEUECKHX OIMIMOOK WM OIMUOOK KOH(MUTypaluH,
MHOT1a HAa3bIBAEMBIX CIIOKHOCTSIMU CHCTEMBI.

KommbproTepHas 6€30macHOCTh MOXKET OBITh HACTOIBKO CIOKHOM TEMOM, UTO
€€ 3aYacTyl TPYOHO OOCYXJIaTb C TOYKMA 3pPEHUS] JTOMUHUPYIOIIEH Teopuu
BBICOKOTO ypOBHA. KaXaple HECKOIBKO JIET MOSIBIISIOTCS HOBBIE CTPATETUM KaK B
HamaJeHuM, TaKk W B 3allUTe, W CIYCTA TPHU JECATUIIETUS B 3TOH cdepe He
CYILIECTBYET SIBHOTO MOOEAUTENS TOMUHUpYIoIEd crpateruu. OTpacib Bce emeé
HAXOJUTCS B 3a4aTOYHOM COCTOSIHUM C TOYKM 3PEHUS JOMUHUPYIOLIEH
KHOepCTpaTerud, OJHAKO B OTOM DJBOJIIOIIMOHHOM JIaHAIMA(PTE HEKOTOpbIS
CTpaTeruu OOBIYHO MPEBOCXOIAT APYTHE.

A pacckaxy, modyemy Kaxaas CTpaTerusi ONTHMalIbHA I KOHKPETHOMN
CUTyalliM, a TaKXe pPacCKaXy O HEKOTOPBIX CTpaTerusiX, KOTOpPbIE MOTYT
MPOTUBOCTOSATH STUM METO/IaM, KOTJIa UX UCIIOIb3YET OIMIMO3UIIHUAL.

HpI/IMepH TOr0, KakK CTpaTerunu MCHAKOTCA CO BpEMCHCM, MOKHO YBUJICTh Ha
O60pOHHTeHBHOﬁ CTOPOHC B KaXKIOM HOBOM LHUKIIC CTApTAaIlOB.

Hampumep, MOXHO yBUIETh OYEHb SIBHBIM CABUT B JOMHHHUPOBAHUU
MTOCTABIIUKOB: OT TPAJAUIIMOHHBIX AHTHBUPYCHBIX PEIICHUH, OpUEHTUPOBAHHBIX Ha
KOHKpeTHbIe 00pa3isl BpeaoHocHoro [1O, k mocTaBIIMKaM, MpeIOCTABIISIFOITIM
KJIMEHTaM CHCTEMBI OOHAPY)KCHHUS KOHEYHBIX TOYCK M pearupoBaHUs HA HUX IS
peanu3anuu ornepamuii 00OHapy>XeHus B UX COOCTBEHHBIX cpenax. Eme oquu cnBur
B 000pOHE MOCTaBIIMKOB MOKHO YBUJIETh B IIEPEXO0/I€ OT 00OHAPYKEHUS IKCIIONTOB
K aKIIeHTY Ha O0OHAPYKEHWH MOIIIEHHUYECTBA TIOCIIe dKCIUTyaTanuu. J[eo He B TOM,
YTO 9TH MOCTABIIMKHU MOJTHOCTHIO HECTIOCOOHBI OCTAaHOBUTH KOMIIPOMHUCCHI B CBOMX
pEIICHUAX, @ B TOM, YTO OHM HE OTPAaBJIBIBAIOT YPE3MEPHO OOCIIIAHHON IITyMHUXH, U
HU OJIHA CTPATETHs HE IOMUHUPYET B 3TOM cepe KOH(IUKTA.

DT TpUMEpbl CMEHBI CTPATErHil MOXHO YBHUACTh W C HACTyHaTEIbHOU
CTOPOHBI, HAIIPUMEP, MEPEXO]] OT UCIOIb30BaHUS si3bIka ciieHapueB PowerShell B
KauecTBEe JOMHHHPYIOMIErO s3bIka Toche JKcruryatauu Kk C# u  apyrum
KOMITUJIUPYEMBIM SI3bIKaM, KOTOpBIE MO-TIPEKHEMY MOTyT ucnonib3oBaTh .NET
Framework B Windows.

JApyrum npumepoM SIBISETCS NMEPEXOJ OT INMPECTYIHOW IEATEIBHOCTH I10
CO3/IaHHI0 M MpojaXe JAO0CTyna K OOTHETaM K HCHOJb30BAaHUIO IPOrpPaAMM-
BbIMOTaTeseil BO BCE CETH JJ1sl ObICTPOTO MOTYUYEHHUs BICOKON MPUOBLIH.

[lempro 3TOro TEKCTa SABISETCA NPEACTABICHUE HECKOJIBKMX KOHIIEIIINM,
TEOPUH M METOHOB, KOTOPBIE HOaayT BaM CTPATETHYECKOE IPEUMYIIECTBO B
KOMITBIOTEPHOM KOH(MJIMKTE, KaK B HMIpOBOM OOCTAaHOBKE, TaK U C pPeaJbHbIM
3JI0yMBILIUIEHHUKOM. S TUIAaHHPYI0 M3Y4YUTh O0€ CTOPOHBI ACUMMETPHYHOIO
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KOH(JIMKTA, TOCKOJIBKY Ka)k/1asi CTOpOHA 00J1a/1aeT YHUKAIbHBIM HAOOPOM HAaBHIKOB
U UHCTPYMEHTOB, KOTOpBIE CIIEAyeT MOHUMATh JIsi (POPMHUPOBAHUS HaAWITydlllen
BO3MOXHOU CTPATETUU.

Kubepbe3zonacHOCTh — 3TO OYeHb ClIOXKHas ¢GopMa HEKOOMEPaTHBHOM
ACMMMETPUYHON UTPBI, B KOTOPOH OJHU CTPATETHH MOTYT IPEBOCXOIUTH JPYTHE
ctparerud. [1o cyTH, 3T0 pa3jruHbIC CTOPOHBI, ITBITAOIINAECS IPOSBUTH CBOIO BOJIIO
B KOMITBIOTEPHOM CETH, UCIIOJIB3YS JIFOObIC HalJICHHBIE YI3BUMOCTH U MAaHUITYJTUPYS
HUMECIOIIMMHUCS B HX PACIIOPSHKCHUH CPEACTBAMM YIIPABICHUS.

Cy1iecTBYIOT TakKe HEKOTOpbIE CTPATErvH, KOTOPbIE OUY€Hb d(PPEKTUBHBI 1O
CPaBHEHUIO C JPYTUMH CTpaTErvsiMU, HalpUMEp, HCIOJIb30BAaHUE MAIIMHHOTO
oOy4eHHs] TTOBEACHUS MOJb30BaTelied MM MEIAOBBIX TOKEHOB JJIA OOHApYKEHUS
nepevrclieHrs 00JIEr9eHHOT0 MPOTOKoIIa AocTyna K katanoram (LDAP). Xopomum
IPUMEPOM HUCIOJIb30BaHUS A(H(PEKTUBHON JTOMUHHUPYIOUIEH CTPATETHUH SIBISETCS
ucnons3oBanue Microsoft ATA mis o6uapyxkenus Bloodhound, nepebuparorero
Active Directory. Sl Bumen cpembl ¢ BBICOKMM YPOBHEM O€30MacHOCTH, T/
MHOTOYpPOBHEBBIE 3JIEMEHTHI YIPABICHUS CO3[aBAJIM 3aKOHHYIO 3allUTy, U, IO
MOEMY OIIBITY, JIaK€ B 3TUX CPelax BCE €LIe €CTh YSI3BUMOCTU U NMPOOJIEMBI CO
37I0yNOTPEOICHUSIMH.

MpbI Takke yBUIIMM, 4TO 00€ CTOPOHBI pealibHO OrpaHUYEHBI B pecypcax u
BO3MOYKHOCTSIX, TO3TOMY UM MPUAETCS BBIOpaTh HEOOJIBIIYIO YaCTh CBOMX OOIIMX
IUTAHOB 17151 peanu3anuu. Hu olHa KOMaH/Ia HE MOXET CPaBHUTHCS C €€ JyUIlUM
MJIAHOM; CKOPEE, OHU TaK K€ CJ1a0bl, KaK U UX CaMbIi CIa0blii KOHTPOJIb UK CaMOe
cimaboe 3BeHO. YacTo 9T0 MpUEMIIEMO JIJIsl ONIPECIICHHBIX OTEPAIlHid, TOCKOJBKY C
00enx CTOPOH MOXXET ObITh MHOTO MECTa JjIsi OIIMOOK, XOTS BbI JIOJDKHBI OBITh
OCTOPO’KHBI, YTOOKI OTIEPATOPHI HE paccaadsuch. UToOBI n30€KaTh ITON ONTHOKH,
YJIeHbl KOMaHIbl JOJKHBI TIPOBEPATH pabOTy Jpyr Jpyra M HMETh Kak
omepalMoOHHbIE CTaHAAPTHI, TaK U CTAHJAAPTHI IPOrPAMMUPOBAHUS, KOTOPBIX OHU
npuaepxkuBatoTcs. Takxke cienyeT mpoaHaTu3upoOBaTh, KaKue CTpaTeruu OOBIYHO
MPEBOCXOMSIT JPYyrue CTpaTeruu, W aJanTUPOBaTh CBOM 3allUTHBIC CTpaTEruw,
9TOOBI OHU PabOTaIM KaK MOXKHO JIydIIIe.

BrIicokonpou3BoauTeIbHBIE KOMaHALI OYJIyT H3ydaTh HOBBIE METOIbI MU
HCIIOJIB30BATh CBOC HCCIICAOBATCIILCKOC BpPEM:I, YTOOBI YBUIACTHb, KaK OHH MOTYT
YIy4YlIUTh CBOM HHJIWBHUAYaJbHBI WIPOBOM IpOLIECC, MEHSAS OCOOEHHOCTH
JIaHI[I]Ia(l)Ta HJIA pa3dBHUBasdA CTPATCTUHU.
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IMPROVED TEXTURE CLASSIFICATION USING ARTIFICIAL BEE
COLONY ALGORITHM AND REARRANGEMENT MATRIX METHOD

Ph.D. Fthi M A Albkosh, Ph.D. Muhammad Suzuri Hitam and Ph.D. Wan
Nural Jawahir Hj Wan Yussof.
Faculty of Computer Science and Mathematics, Universiti Malaysia
Terengganu, 21030 Kuala Nerus, Terengganu, Malaysia.
suzuri@umt.edu.my

Annotation. The article improvement different feature extraction methods to
enhance texture classification to get better accuracy and less time consuming. This
leads to improved classification accuracy and decreased feature extraction time.

Key words: Gray Level Co-occurrence Matrix, Discrete Wavelet Transform,
Feature Extraction, Computational Time, Multi-layer Perceptron Neural Network,
Artificial Bee Colony Algorithm and Texture Classification

With the development of the internet and the spread of digital technology devices,
a number of digital images have been dramatically increased [1]. Therefore, large
image databases have been created and image analysis with the aid of the computer
becomes more and more substantial.

The image analysis process requires the use of tools such as feature extraction and
image classification [2]. Many features such as color changes, shape differences and
texture differences in the image provide useful information for classification
algorithms.

The texture plays an important role for identifying objects or regions of an image.
Texture exists in various representation such as regular, irregular and its patterns
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may be repeated or random throughout the image [3]. These varieties make texture
classification is a huge challenge for the computer scientists and an exciting field for
research.

Texture classification is a process to classify different textures from the given
images. It can be implemented on a large variety of real-world problems such as
wood species classification [4] and medical images diagnosis [5].

A typical texture classification process contains two main steps; feature extraction
and classification. A powerful texture classifier will not be able to give satisfactory
result if the extracted features from the texture did not provide sufficient information
for discrimination between different texture images.

Texture analysis methods can be divided into many categories of methods. In this
thesis, it is focused to only statistical and transform based methods. The statistical
based method is simple and easy to implement; it deals with statistical intensities
distributions inside the image. Among the most popular statistical methods is the
Gray Level Co-occurrence Matrix (GLCM), which was proposed by Haralick and
Shanmugam [6]. Even though the GLCM method was proposed more than 30 years
ago, it still remains among the most popular features extraction methods till recent
years [7], [8]. This popularity is perhaps due to its simplicity in the matrix
computation and its effectiveness in the texture analysis.

Operationally, GLCM method is based on two parameters; angle and distance. To
provide a good accuracy for a specific application using GLCM method, the
practitioners need to carry out extensive experimentations to determine a suitable
combination of distance and angle values, before it could be used in texture analysis
to make a classification [9].

With the transform processing-based texture analysis methods, the image is
typically filtered with a bank of filters of differing scales and orientations, in order
to capture the changes between specific frequency bands in the analyzed image [10].
Discrete Wavelet Transform (DWT) is considered as one of the multi-resolution
frequency methods. The main advantages of wavelets are that they have a varying
window size, being wide for slow frequencies and narrow for the rapid ones [11].
The basic idea of multi-resolution frequency analysis is to represent an image on
several sub-images; from coarse to fine resolution, and later analyze them in the
frequency domain.

The performance of a DWT is basically depends on two main parameters such as
wavelet decomposition filter and the number of wavelet decomposition [12]. In
many researches, they assumed that texture information is fixed at a specific image
resolution. The discriminative power of texture descriptors can be significantly
improved if different scales are considered among the images during the features
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extraction [13]. It is important to select the appropriate parameters from DWT, to
get good accuracy in binary textures classification.

The optimization technique is a way to find the highest classification performance
accuracy under the given conditions, to maximize the desired factors and minimizing
undesired ones. Artificial Bee Colony algorithm (ABC) [14] is a swarm intelligent
algorithm based on honey bee foraging which used to solve optimization problems.

One limitation of the using GLCM and DWT methods is the manually selection
to the correct parameters, to get a good performance in textures classification. In
this thesis, to overcome this limitation, the ABC algorithm is implemented to
optimize the parameters of GLCM and DWT methods, to get good classification
accuracy in binary texture classification.

One more shortcoming for GLCM method is the computational expense
concerning the space required for computing the matrix. For an 8-bit image all the
256 grey levels are used in generating a GLCM. The produced GLCM will have a
size of 256%256, 1.e., every possible pixel pairs were computed. So, the calculation
of features from the GLCM will involve computation on every element of the image
array. Hence, a lot of computational steps are wasted in these calculations [9]. The
design, implementation, and testing of a more efficient algorithm to perform binary
textures classification will be presented in this thesis. This algorithm is known as a
modified grey level co-occurrence matrix (MGLCM). The MGLCM algorithm is
introduced as an improved feature extraction algorithm to reduce the matrix size of
original GLCM and subsequently will be able to reduce the time for computing the
features from the matrix.

The human brain is an excellent classifier, which can successfully classify
objects even without significant features [15]. However, it still cannot expect similar
performance from artificial classifiers. Even though a features extraction system
performs well in the extracting and classification set of a specific application, it will
not guarantee for successful classification on other applications [15]. The primary
reason for this challenge is that texture images that appear in nature are very complex
to be represented by a single universal method. Therefore, at this moment of writing
no single feature extraction method can completely describe and represent all texture
types [16]. Therefore to overcome this limitation as well as to provide an alternative
features extraction method for some texture images, a new proposed method called
rearrangements of original image matrix (ROIM) is introduced in this thesis. It is
based on the pixels modification of the original image matrix. In this thesis, the
implementation, and testing of the ROIM method to perform binary textures
classification will be presented.

This thesis has three main contributions. The first contribution is the development

of a parameter selection and optimization process for GLCM and DWT methods
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using the artificial bee colony (ABC) algorithm. The second contribution is the
designing of new features extraction method based on the original GLCM method
called modified gray level co-occurrence matrix (MGLCM) to reduce the
computational time of features calculation, while maintaining texture classification
accuracy. The third contribution is the introduction of a new feature extraction
method by rearrangement of the original pixel position in the texture image called
re-arrangement of original image matrix (ROIM) to make the process of texture
classification easier for certain class of texture image types.

From the experimental results, and based on UMD image database, the proposed
ABC algorithm achieved an average accuracy of 95.36% texture classification
accuracy with GLCM and 91.52% with DWT. The proposed methods provide better
performance as compared with other existing methods. In addition, it provides an
automated method for choosing the correct combination of features.

The proposed MGLCM method generates the most efficient results out of all the
case studies. The time achieved in the MGLCM method for the average of 30 groups
of texture images is 4.75 seconds with the average classification accuracy is 94.87
%, while the time achieved of the original GLCM method for the average of 30
texture image groups is 40.28 seconds with the average accuracy of 95.36 %.

The proposed ROIM method generates some efficient results for certain case
studies. The average accuracy of some groups that provide good results when
comparing ROIM with GLCM is 98.04% and 95.37%, respectively. On the other
experimental investigation, the ROIM provides much better -classification
performance accuracy results as compared to DWT method with average accuracy
0f 95.75% and 78.89%, respectively.

These proposed methods are basically contribute to some improvements for image
texture classification based on traditional ways of feature extraction. One of the
future of image texture classification is to look into the use of the latest technology
and advancements driven by deep learning. Emerging techniques such as
Convolutional Neural Networks (CNN), Generative Adversarial Networks (GANSs)
can offer unprecedented classification accuracy improvement and robustness in
handling more complex texture patterns. In addition, the increasing availability of
large scale annotated datasets and the development of more sophisticated feature
extraction algorithm like Entropy based information extraction will further enhance
the performance and applicability of texture classification across various domains
including medical imaging, industrial sector, remote sensing, just to name a few.
However, the poised of using huge image database and latest deep learning algorithm
requires huge computational power to make it real time. As computational power
continues to grow and interdisciplinary research methods intensifies, we anticipate
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more innovative and efficient approaches continues to grow that will push the

boundaries of possible improvement in texture classification.
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MA’LUMOTLARNI QAYTA ISHLASHDA STANDARTLASHTIRISH VA
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Annotatsiya. Ma’lumotlarni oldindan qayta ishlash, tahlil qilish,
xususiyatlarni masshtablash uchun standartlashtirish va normallashtirish usullarini
giyosiy tahlili magolada kengroq yoritilgan [1].
Kalit so‘zlar: standartlashtirish, normallashtirish, ma’lumotlarni o‘zgartirish,
ma’lumotlarni qazib olish, gauss tagsimoti, ma’lumotlarni masshtablash.
Annotation. Comparative analysis of data preprocessing, analysis,
standardization and normalization methods for feature scaling is covered in more
detail in the article [1].
Keywords: standardization, normalization, data transformation, data mining,
Gaussian distribution, data scaling.
AHHoTamusA. CpaBHUTEIBHBIA aHAJIM3  METOJO0B  IpeIBapUTEILHOU

00paOOTKM JIaHHBIX, aHalIW3a, CTaHJAPTU3AIMd W  HOPMAJIM3AllUA  JJIst
MacmTaObupoBaHUs MIPU3HAKOB 00JjIee OAPOOHO pacCMOTPEH B cTaThe [1].
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KialoueBble cioBa: craHgapTu3anus, HOpMaiu3anus, MnpeoOpa3zoBaHHe
JaHHBIX, WHTEJUIEKTYaJbHBI  aHalW3 JaHHBIX, pachpeneierue [aycca,
MacmTabMpoBaHNUE JAHHBIX.

Kirish. Ma’lumotlarni oldindan qayta ishlash mashinani o‘rganish
jarayonidagi muhim gadam bo‘lib, modelni o‘qitish uchun xom ma’lumotlarni
tayyorlashga garatilgan. Standartlashtirish va normallashtirish - bu xususiyatlar
shkalasini sozlash, modelning yaginlashishi va ishlashini yaxshilash uchun ikkita
keng tarqalgan usullardir. Standartlashtirish ma’lumotlarni o‘rtacha nolga va
standart og‘ish bittaga teng bo‘lishi uchun moslashtiradi, normallashtirish esa
ma’lumotlarni belgilangan diapazonga o‘zgartiradi, odatda [0, 1]. Standartlashtirish
va normallashtirish ma’lumotlar xususiyatlarini kengaytirishga yordam beradigan
ikkita usuldir. O‘xshashliklariga qaramay, ular turli maqgsadlarga xizmat qiladi va
turli usullarga mos keladi. Ularning farqglarini tushunish ma’lumotlar to‘plami uchun
mos usulni tanlash muhimdir [1-8].

Standartlashtirish — ma’lumotlarni gayta ishlash, xususiyatlarni masshtablash
va ma'lumotlar to'plamini bir xillikka olib kelish uchun ishlatiladi. Ma'lumotlarni
standartlashtirish Z-score, ma’lumotlarni o‘rtacha qiymatga (u) 0 va standart og‘ish
(0) 1 bo‘lishi uchun o‘zgartirish jarayonidir. Bu orqali biz ma’lumotlarimizni
standart oddiy tagsimotga aylantiramiz. Bu usul aynigsa, ma’lumotlar Gauss
tagsimotiga rioya qilinganda foydali bo‘ladi [1].

Berilgan ma’lumotlar to‘plami uchun X ={X,X,,...,X.}, standartlashtirish
guydagi formula yordamida amalga oshiriladi:

7 — Xi —H
i (1)
O
bu yerda:
Z,- standart qiymat; 4 - ma’lumotlar to‘plamining o‘rtacha qiymati;
X;- asl qiymat; o - ma’lumotlar to‘plamining standart og‘ishi;

Ma’lumotlar to‘plamini ko‘rib chigamiz X ={10, 20,30, 40,50} ;
1. Ma’lumotlar to‘plamini o‘rtacha giymatini hisoblaymiz () :

- 10+20+30+40+50 _
5

30
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2. Ma’lumotlar to‘plamini standart og‘ishini hisoblaymiz (o) :

o \/(10—30)2+(20—30)2+(30—30)2+(40—30)2+(50—30)2 _

5
400+100+0+100+400
=4200~14.14
e /2%

3. Ma’lumotlar to‘plamini standartlashtirishni hisoblaymiz (z):
10-30 20-30 30-30 40-30 50-30
14.14 " 1414 " 1414 " 1414 ' 14.14

}:{_1,41, -0.71,0,0.71,1.41}

Normallashtirish — ma’lumotlarni oldindan qayta ishlash Xxususiyatlarning
qiymatlarini o‘zgartirish va sozlash va ularni umumiy ma’lumotlar to‘plamida
masshtablash uchun qo‘llaniladigan usul. Normallashtirish ma’lumotlarni ma’lum
bir diapazonga tushirish [0, 1] oraliqqa ba’zan esa [-1, 1] oraliqga o‘tkazishdir. Ushbu
uslub modellarni yaratish va boshqarish, ma’lumotlarni tahlil qilish va xususiyatlar
giymatlarining ma’lumotlar to‘plamiga ta’sirini kamaytirishga yordam beradi.
Ma’lumotlar xususiyatlarini turli xil o‘lchovlarda o‘lchanganda foydalidir, hamda
masofa o‘Ichovlariga tayanadigan algoritmlarda solishtirish yoki foydalanish yaxshi
natijalarni beradi[1-5].

Berilgan ma’lumotlar to‘plami uchun X ={X,X,,...,X.}, normallashtirish
quyidagi formula yordamida amalga oshiriladi:

N X —min(X)
™ max (X ) —min(X)

2)

bu yerda:

X, orm - NOrmallashtirilgan giymat;

x, - asl giymat;

min(X) - ma’lumotlar to‘plamining minimal qiymati;

max(X) - ma’lumotlar to‘plamining maksimal qiymati;

Yugoridagi ma’lumotlar to‘plamidan foydalanamiz X ={10,20,30,40,50};
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1. Minimal va maksimal giymatlarni aniglaymiz:
min(X) =10, max(X) =50

2. Ma’lumotlarni normallashtirish:

_{10—10 20-10 30-10 40-10 50-10

= , , , , ={0,0.25,0.5,0.75,1}
50-10'50-10'50-10'50-10'50-10

Yugoridagi berilgan ma’lumotlardan foydalanib Standartlashtirish va
normallashtirishni vizul giyosiy tahlilini 1.1 — rasm. da ko‘rishimiz mumkin.

Standartlashtirilgan va Normallashtirilgan giymatlarni taggoslash

== Ma'lumot{Data)
-8~ Standartlashtirish
=& = Mormallashtirish

a0

20

o e = s s e s e e e e ———u R e et L Sl et T T L gl

10 15 20 25 30 35 40 45 50
X

1.1 — rasm. Berilgan ma’lumotlarni Standartlashtirish va Normallashtirish grafigi.
Natijalar:

Standartlashtirilgan ma’lumotlar: [-1.41, -0.71, 0, 0.71, 1.41]
Normallashtirilgan ma’lumotlar: [0, 0.25, 0.5, 0.75, 1]

1.1 — rasm. Grafik vizualizatsiya natijalar ma’lumotlarning har bir usuldan
foydalangan holda qanday o‘zgartirilishini aniq ko‘rsatadi. Standartlashtirish
ma’lumotlarni o‘rtacha va standart og‘ish asosida o‘zgartiradi va o‘lchaydi, bu uni
normal tagsimlangan ma’lumotlarni gqabul giladigan algoritmlar uchun mos qiladi.

Ikkala usul ham deyarli bir xil ma’noga ega bo‘lsa-da, normallashtirish yoki
standartlashtirishdan foydalanishni tanlash muammongizga va modellarda
ishlatadigan algoritmingizga bog‘liq bo‘ladi[1-3].

Mashinani o‘rganish modelini normallashtirish, xususiyatlar tagsimotini aniq
bilmasangiz foydali bo‘ladi. Boshqgacha qilib aytganda, ma‘lumotlarning xususiyat
tagsimoti Gauss tagsimotiga amal qilmaganida foydali bo‘ladi. Mashinani o‘rganish
modelidagi standartlashtirish ma’lumotlarning xususiyat tagsimotidan aniq xabardor
bo‘lsangiz yoki boshgacha qilib aytganda, sizning ma’lumotlaringiz Gauss
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tagsimotiga amal qilganda foydali bo‘ladi. Biroq, bu aniq bo‘lishi shart emas.
Normallashtirishdan farqli o‘laroq, standartlashtirish chegaralangan diapazonga ega
bo‘lishi shart emas, shuning uchun agar sizning ma’lumotlaringizda chetlanishlar
mavjud bo‘lsa, ularga standartlashtirish ta’sir qilmaydi[1-5].

Normallashtirishda ma’lumotlarni belgilangan diapazonda o‘lchash bilan u
masofa o‘lchovlariga tayanadigan algoritmlar k-yaqin qo‘shni (k-NN), sun’iy
neyron tarmogqlari kabi o‘zgaruvchan masshtablash usullariga ega ma’lumotlar uchun
foydali hisoblanadi[7].

Standartlshtirishda ma’lumotlarni chiziqli regressiya, logistik regressiya va
chiziqli diskriminant tahlili kabi o‘zgaruvchan o‘lchamlariga tayanadigan algoritmlar
va usullarga ega bo‘lganda foydalidir[6].

Normallashtirish uchun shkalalar [0,1] va [-1,1] orasida bo‘ladi.
Standartlashtirishda diapazon cheklovlari yo‘q. Algoritmlar ma’lumotlarning
tagsimlanishi hagida hech ganday taxmin gilmasa, normalizatsiya hisobga olinadi.
Algoritmlar ma’lumotlarni  tagsimlash bo‘yicha bashoratlarni yaratganda,
standartlashtirish qo‘llaniladi. Ushbu uslublar bizning modellarimizga muhim
ko'rinish beradi va ma'lumotlardan o'rganish orqali ularni samarali va aniq o*qitishga
yordam beradi[8].

Xulosa

Standartlashtirish va normallashtirish ma’lumotlarni oldindan gayta
ishlashning muhim usullari bo‘lib, xususiyatlar teng hissa qo‘shishini ta’minlash
orgali mashinani o‘rganish modellarining ish faoliyatini yaxshilaydi. Ushbu
maqolada sintetik ma’lumotlar to‘plamidan foydalangan holda ikkala usulning
matematik asoslari, qiyosiy tahlili va grafik vizualizatsiyasi tagdim etildi.
Standartlashtirish ~ va  normallashtirish ~ o‘rtasidagi  farqlarni  tushunish
amaliyotchilarga ma’lumotlarni oldindan gayta ishlash jarayonlarida asosli garorlar
gabul gilish imkonini beradi.
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TRANSPORT HARAKATINI BOSHQARISH USULLARI
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Annotatsiya: Yo‘l harakati boshqaruvi va ma'lumotlarni yig‘ish bugungi
kunda juda ko‘p sabablarga ko‘ra juda dolzarb bo‘lib qolmogda. Aynigsa, ko‘proq

odamlar shaharlarga ko‘chib o‘tganligi sababli, shahar yo‘l tarmogqlari ortib
borayotgan bosimga duch kelmoqda. To‘g‘ri oqimni ta’minlash va aholi zich
joylashgan hududlarda tirbandlikni minimallashtirish uchun transport ogimini
samarali boshqarish zarur. Dunyo bo‘ylab ko‘plab shahar markazlarida transport
tirbandligi muhim muammo bo‘lib qolmoqda, bu esa iqtisodiy yo‘qotishlarga,
chigindilarning ko‘payishiga va hayot sifatining pasayishiga olib keladi.
Ma'lumotlarga asoslangan yondashuvlar tirbandlik nugtalarini aniglash va samarali
kamaytirish strategiyalarini amalga oshirishda samarali yordam beradi.

Kalit so‘zlar: Webster usuli, SCOOT, SCATS ,YOLO, Faster R-CNN, SSD.

Abstract: Traffic management and data collection are very relevant today for
many reasons. Urban road networks are under increasing pressure, especially as
more people move to cities. Effective management of traffic flow is necessary to
ensure proper flow and minimize congestion in densely populated areas. Traffic
congestion remains a significant problem in many urban centers around the world,
leading to economic losses, increased emissions and reduced quality of life. Data-
driven approaches can effectively help identify bottlenecks and implement effective
mitigation strategies.

Keywords: Webster method, SCOOT, SCATS ,YOLO, Faster R-CNN, SSD.

AHHOTAIHUSI: YTIPABJICHHUE TOPOKHBIM JIBHKCHUEM U COOp TAaHHBIX CETOHS
OYCHb AKTyaJIbHBI IO MHOTHM HpHYuHaM. [ 0pojickue DOpOoKHbBIE CeTH HaXOISATCS
MOJ] pacTyIlMM [aBJICHHEM, OCOOEHHO IO Mepe TOro, Kak Bce OOJblle JHoAeH
nepee3kaT B ropoaa. DPQPEKTUBHOE YIPABICHHUE TPAHCIOPTHBIM MOTOKOM
HEoO0X0IMMO I 00ecIieueHus Ha/IIeKaIlero JBMKEHUST 1 MUHUMU3AIH 3aTOPOB
B TyCTOHAceJeHHbIX pailoHax. IIpoOku Ha Joporax ocCTarTCs CEepPbE3HOMN
npoOJeMoii BO MHOTHMX TOpPOJICKMX IIEHTpax II0 BCEMy MHUPY, NPUBOAS K
HKOHOMHYECKUM MOTEPSIM, YBEIMYEHHUIO BBIOPOCOB U CHUIKECHUIO KAauecTBa KU3HH.
[Tomxoapl, OCHOBaHHBIC HA JaHHBIX, MOTYT 3(P(PEKTUBHO IMOMOYb BBISIBUTH Y3KHE
MecTa U peann3oBaTh 3((HEeKTUBHBIC CTPATETHH CMSATUEHHS TTOCIIEACTBUH.

Kmaouesbie ciaosa: Webster meron, SCOOT, SCATS ,YOLO, Faster R-
CNN, SSD.

86


file:///C:/Users/User/Desktop/eshtemirov23@gmail.com

1. Kirish.

Yo‘l harakati boshgaruvi xavfsizlikni optimallashtirish, tirbandlikni
minimallashtirish va umumiy harakatchanlikni yaxshilash uchun yo‘llarda transport
vositalari ogimini samarali boshgarishga garatilgan turli strategiya va usullarni o‘z
ichiga oladi. Ma'lumot to‘plash yo‘l harakati tartibi, tirbandlik darajasi, sayohat
vagqtlari va garor gabul gilishga ta'sir giluvchi boshga asosiy omillar hagida qimmatli
ma'lumotlarni tagdim etuvchi transport boshgaruvida hal giluvchi rol o‘ynaydi.
Ma'lumotlar to‘plash transportni samarali boshgarishga katta hissa qo‘shadi. Loop
detektorlari, kameralar, radar datchiklari va Bluetooth/Wi-Fi trekerlari kabi
ma'lumotlarni yig‘ish tizimlari real vaqt rejimida tirbandlik holatini kuzatish uchun
ishlatiladi. Ushbu sensorlar avtomobil hajmi, tezligi va yo‘l tarmog‘ining turli
joylaridagi holat haqida ma'lumot yig‘adi. Yig‘ilgan ma’lumotlar yo‘l harakati
tendentsiyalari, tirbandlik nuqgtalari va eng yuqori sayohat vagtlarini aniglash uchun
tahlil qilinadi. Yo‘l harakati muhandislari ushbu ma'lumotlardan yo‘llar va
chorrahalarning ishlashini baholash, tirbandliklarni aniglash va yaxshilash uchun
joylarga ustuvorlik berish uchun foydalanishlari mumkin. Tarixiy trafik
ma’lumotlaridan kunning vaqti, haftaning kuni, ob-havo sharoiti va maxsus
hodisalar kabi omillar asosida kelajakdagi transport sharoitlarini bashorat giluvchi
bashoratli modellarni ishlab chigish uchun foydalanish mumkin.

2. Transport harakatini boshgarish

Bugungi kunda yo‘llardagi tirbandliklarni samarali boshqarish va
yo‘lovchilarning manzillariga yetib boorish vaqtini qisqartirish uchun katta ishlar
amalga oshirilmoqda, bunda yo‘l harakati nazorat tizimlarini joriy qilish alohida
o‘rin tutadi. Ushbu tizimlar chorrahalardagi transport oqimini tarixiy va real
vaqtdagi svetafor ma’lumotlaridan foydalanib boshqaradi. Yuqorida keltirilgan
boshgaruv tizimlar 2 ga bo‘linadi: an’anaviy va zamonaviy tizimlar. An’anaviy
tizimlar — bu svetaforlar uchun ma’lum belgilangan vaqt uchun oflayn tarzda
ishlaydi, bunda uning kamchiligi real vaqtdagi transport ogimiga moslasha olmaydi.
Zamanaviy tizimlar esa real vaqt rejimidagi ma’lumotlariga asoslanib mavjud
transport oqimiga moslasha oladi va shunga ko‘ra svetaforlarni boshqaradi.

Ma’lumki svetaforlar yo‘llarni nazorat qilish uchun 3 xil rangdan foydalanadi:
gizil, sarig va yashil. Ushbu chiroglarning tartibiga rioya gilgan holda transport
oqimi harakatni amalga oshiradi. Bu yerda faza atamasini ham keltirib ketishimiz
magsadga muvofiq bo‘ladi. Faza — bu chorrahada turgan transport yoki transport
ogimining bir xil svetafor signalidagi harakatini ifodalash uchun ishlatiladi. 1-
rasmda chorrahani kesib o‘tish uchun svetafor signalining 6-xil fazasi keltirilgan.
Bundan tashqari bosqich atamasi ham mavjud bo‘lib, u bir-biriga mos keladigan
fazalar guruhidir, ya’ni bunda ular bir-biriga halagit bermay harakatni amalga

87



oshirishlari mumkin. 2-rasmda 6 bosqichli harakatni 3 bosgichga ganday

guruhlashni ko‘rsatganmiz.

1-rasm. Transport oqimi chorrahani kesib o‘tishi uchun svetafor signalining
6-xil fazasi.

N A -
) I /o e e

Stage 1 Stage 2 Stage 3

2-rasm. 6 bosqichli harakatning 3 bosqichga o‘tkazilishi.

Svetaforni boshgarish uchun 3 ta boshqaruv parametric mavjud: bo‘linish,
ofset va aylanish vaqti. Bosqichining davomiyligi svetafor yashil chirog‘Ining
yonish vaqtiga teng bo‘lib, u bo‘linish deb ataladi. Ofset degan transport oqimi

harakatini muvofilashtish uchun qo‘shni svetaforlarning yonish vaqtining farqi
tushuniladi. Aylanish vaqti esa svetaforning barcha chiroglarining yonish vagtlari

yig‘indisidur (3-rasm).
» ofset
~
e I

aylanish vaqti

= _1\
——

bo'linish

N

>

3-rasm. Bo‘linish, ofset va aylanish vaqti
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Transport harakatini
boshgarish tizimlari
[ : |

Belgilangan vaqtli 1 Tirbandlikka

boshgaruv tizimlari moslashadigan
boshqgaruv tizimlari
|

| ]
TRANSYT - Traffic Webster usuli ] SCATS - Sydney SCOOT (Split
U Network Study Tool u Coordinated Cycle Offset
Adaptive Traffic Optimization
System Technique)

1-diagramma. Transport harakatini boshgarish tizim turlari.
2.1 Belgilangan vaqtli boshqaruv tizimlari.

Ushbu boshgaruv tizimi svetofor signallari vaqti chorrahalardagi svetoforlarni
real vaqtdagi transport ogimiga emas, balki avvaldan belgilangan vaqt rejimiga
asoslangan holda o‘rnatiladi. Umuman olganda, belgilangan vaqtda boshgaruv
tizimlari vaqt o‘tishi bilan transport oqimini samarali boshqarish uchun yetarli
bo‘lmay golishi mumkin.

2.2 Tirbandlikka moslashadigan boshqgaruv tizimlari.

Trafikga javob beradigan boshgaruv tizimlari oqim ma’lumotlarini to‘playdi va
boshgariladigan tarmoqdagi transport signallariga samarali signal rejalarini ishlab
chigaradi. Belgilangan vaqtni boshgarish bilan solishtirganda, u tirbandlik
o‘zgarishiga javob berishi va rejalarni faol ravishda sozlashi mumkin. Yol
harakatiga javob beradigan boshqaruv tizimi odatda yo‘l signallari o‘rtasidagi
muvofiglashtirish uchun markazlashtirilgan boshgaruvni talab giladi.
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PA3BUTUE [IU®PPOBON T'PAMOTHOCTH YYAILLIUXCSH
IMPO®ECCHUOHAJBHBIX OBPA30OBATEJIBHBIX YUPEXKJIEHUN
C UCIIOJIB3OBAHUEM UCKYCCTBEHHOI'O UHTEJIVIEKTA
I'agppopos A.X.

(Byxapckutl uHdMICEeHePHO-MEXHOLOSUYECKUL UHCTMUMYM,
alishergafforov78@gmail.com,)

AHHOTAamMA. Maskyp wumpga mnpodeccuoHand TabJIUM —Myaccacallapu
VKyBumiapuaa axO0opoT MaJaHUATHHUA PUBOXKIAHTUPHUIN JKapaéHuaa CYHBUN
MHTEUIEKTHU KYJJlall Mmacajiajapu KypuO 4YHKWITaH. AWpPUM PHUBOXKIIAHTaH
MaMJIaKaTJIApHUHT  TabJIMM  aMaluéTHa TabIuM CU(ATHHM  OUIUpHINTa
nyHanTUpwiIran Ba MyBodGakusaTim KyutlaHwiO kenuHaéTran OyHIal TU3MMIIap
Ba riaTdopmaiiap TaBcudIaHTaH.

Kanut cy3nap: pakamian CcaBOJXOHJIMK, CYHBHI WHTEJUIEKT, Tpodeccruonan
TabJIUM, YKUTUIIA CYHbUN UHTEIJIEKTHA UHTErpalysiianl.

AHHOTanms. B pabote paccMOTpeHbI BOIPOCHI IPUMEHEHU ST HICKYCCTBEHHOTO
UHTEUIEKTa B TpoOLEcce pa3BUTUS  LUPPOBOM TPAMOTHOCTH Y YyUalUXCS
MPO(PECCUOHANIBHBIX 00pa30BaTENbHBIX YUpEKICHUNH. ONUCHIBAIOTCA MPUMEPHI
YCHEIIHOTO MPUMEHEHHUSI TAKUX CUCTEM U IIaT(GOopM B 00pa30BaTEIbHON MPAKTUKE
HEKOTOPBIX PA3BUTBIX CTPAaH KOTOPHIC HAMPABICHbI HA IMOBBIINICHUE KavyeCTBa
oOpa3oBaHUs.
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KiroueBbie cioBa: nudpoBas rpaMOTHOCTh, MCKYCCTBEHHBIH WHTEJUICKT,
npodeccuoHallbHOEe O00pa3oBaHWE, MHTETpPallMsl HCKYCCTBEHHOTO HWHTEIJIEKTa B
oOy4eHwue.

Annotation. The paper discusses the use of artificial intelligence in the process
of developing digital literacy among students of professional educational
institutions. Examples of the successful use of such systems and platforms in the
educational practice of some developed countries that are aimed at improving the
quality of education are described.

Key words: digital literacy, artificial intelligence, vocational education,
integration of artificial intelligence into learning.

BBenenne. Ha coBpemeHHOM »dTame pa3BuTHsi oOmiectBa  1udponas
I'PaMOTHOCTh SIBJSIETCS OJTHUM W3 KIIFOUEBBIX HABBIKOB COBPEMEHHOIO YEJIOBEKA,
CIIOCOOCTBYIOIIMM YCIIEUTHOW alanTalliy K OBICTPO MEHSIOIIUMCS yCIIOBUSM >KU3HU
u  Tpyna. Baxsocte pa3BuTHs  UM(POBOM  I'PaMOTHOCTH  yYalllMXcs
npoecCHOHANBHBIX ~ 00pa3oBaTENbHBIX  YUPEKIACHUN  MpHU3HAHA  MHOTUMU
y4eHbIMU. B HacTosilee BpeMsi BO MHOTHMX CTpaHax MHUpa aKTUBHO BHEIPSIOT
IPOrPaMMBbI 110 OOYYEHHUIO ITOMY HaBBIKY B 00pa3oBaTeIbHbIE CHCTEMBI [1].

Oco0oe BHMMaHUE B ATOW CBA3M YAENSETCS y4alluMcs MPoPecCUOHAIBHOIO
o0pa30oBaHMsl, IMOCKOJbKY MM Kak OyIylIMM CHEUaINCTaM CpPEJHEro 3BEHa
HE0OXOAUMO OBITh TOTOBBIMH K pabOTe B YCJIOBHSIX HU(PPOBON 3KOHOMUKH. B
CTaTh€ pacCMaTPUBAETCA BO3MOKHOCTh MCIOJIb30BaHUSI CUCTEMBI HCKYCCTBEHHOTO
WHTEJUIEKTa B Ka4eCTBE MHCTpyMeHTa (opMUpoBaHUs HMUGPPOBON TPaMOTHOCTH Y
ydamuxcs npodeccuoHambHbIX 00pa30BaTENbHBIX YUPEXKICHUM B Ipolecce
OpraHM3aIyii aJanTHBHOTO O0YYEHHS.

Marepuajbl u MeToabl ucciaeaoBaHusi. OCHOBHOM akKIIEHT B JIaHHOM
UCCIEAOBAHUM CJE€NaH Ha W3yYE€HUE MPUMEHEHHS CUCTEM MCKYCCTBEHHOTO
WUHTEJUIEKTa B TMpoIecce pa3BUTUS HUGPOBOM TPAMOTHOCTH Y YYAIIUXCSA
npoeCCUOHANIBHBIX 00pa30BaTeNHbIX YyupexiaeHui Hamew PecmyOmuku. Jlns
JOCTHKEHUSI TAHHOW 11e7T1 OBUTH MCIIOJIB30BAHBI CIEAYIOIINE MAaTEPHAIIb U METObI
UCCJIeIOBAHUS.

[Ipexxne Bcero, HamMM MpPOBeJIEH 0030p JMTEPATypbl U UHTEPHET-PECYPCOB,
BKJIIOYasi MCCJIENOBAHUS W  MyOJHMKalWW, CBSI3aHHbIE C  IPUMEHEHUEM
UCKYCCTBEHHOI'O0 MHTEJUIEKTa B 00pa3oBaTEeIbHBIX Mpoleccax NpohecCuoHaIbHbIX
00pa30BaTENHbIX YUYPEKICHUN. AHANN3 JUTEPATYPHBIX HCTOYHUKOB TO3BOJIMII
OTPEIETUTH OCHOBHBIE MTOJIXO/IbI M TEHICHIIUU B JAHHOM 00J1aCTH, a TAKXKE BBISIBUTD
BO3MOYKHBIE IIPOOJIEMBI U BBI30BBI, CBA3aHHBIE C HCIOJIB30BAHUEM UCKYCCTBEHHOTO
WHTEJUIEKTa B 00pa30BaHUM.
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Pe3ysnbTaTthl uccieioBaHus u UX o0cyxaeHue. B nociennue roabl akTHBHO
pa3pabarhiBalOTCSI M BHEIPSAIOTCS  PaA3IMYHBIE CHCTEMbI HCKYCCTBEHHOI'O
MHTEJUICKTA JIJISl UCTIOIh30BaHUsI B 00pa30BaTeIbHBIX MessiX. OHHM BKIIOYAIOT B ce0s
aZanTUBHOE O0y4YeHUEe, PEKOMEHIATEeNIbHbIE CUCTEMBI, aHAJIU3 JJAHHBIX O YYECHUKAX,
aBTOMATH3ALIMIO OLIECHKU U OOPATHOM CBSA3M, CO3/1aHUE BUPTYAIbHBIX ACCUCTEHTOB U
THIOTOPOB, a TaKXKe Pa3pabOTKy MHTEIUIEKTYyaJbHBIX 00pa30BaTEIbHBIX PECYpPCOB
[2].

Jlist pa3BuTHS UPPOBOH TPAMOTHOCTH yUaNTUXCs OOJBINIOE 3HAUCHUE NMEET
CUCTEMbl MCKYCCTBEHHOTO WHTEIJIEKTa JUIsi OpPTraHu3aldd M HCIOJb30BaHUS
aJanTUBHOTO O0Oy4YeHUss B 00pa3oBaTeIbLHOM TIpolecce MpodhecCHOHATHHOTO
oOpa3oBaHus.

ApnantuBHOE 00yYeHUE TIPEJCTaBIACT CO00i MeTO] 0O0y4YeHUsl, KOTOPBIHA
HCTIONIb3YET KOMIIBIOTEPHBIE aJITOPUTMBI, & TAK)KE UCKYCCTBEHHBIN MHTEIIEKT JJIsI
OpraHu3aluy B3aUMOJCUCTBUS C YUalllUMCS U MPEAOCTABICHUS] UHIMBUTYATbHBIX
PECYPCOB M YUeOHBIX JEHCTBUH /JIs YAOBJIETBOPEHUS YHUKAIBHBIX MOTPEOHOCTEM
Kaxaoro ody4varormerocs [3].

ANTOPUTMBI UCTIOB3YIOTCS JIJIST TOTO, YTOOBI YIPaBysisd B3aUMOJCHCTBHEM C
y4almMcsa U TMPEOCTaBIsAsl €My aJIeKBAaTHO MOJI00paHHBIE PEeCypchl M y4eOHbIE
NEHUCTBUS, YIOBICTBOPUTH €T0 YHUKAJIBHBIE 00Opa3oBaTelbHbIC MOoTpedHocTH [1].

Takue  cuCTeMbl  aJanNTUBHOTO  OOYYEHHS  NPEACTaBISIOT  COOOM
oOpa3oBarenbHbIE KOMIIOHEHTHI, KOTOPHIE AaBTOMATHYECKH aJaNTUPYIOTCS K
WHJMBUAYAJIbHBIM  MOTPEOHOCTSAM, TMPEANOYTEHUSIM U  3HAHUSAM  KaXXJI0TO
y4amierocs, mpeaocTaBsisi NEPCOHATU3UPOBAHHBIN OMBIT 00y4eHUs. AJaNTUBHOE
oOy4eHHMe ¢  UCIHOJIb30BaHMEM  HH(GOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW TO3BOJSIET CYIIECTBEHHO COKpPaTUTh AayJUTOPHYIO Harpysky,
MHOTOKPATHO HCIOJB30BaTh PE3yJbTaThl TPyAa MOCHeAHUX B (hopme IUpPOBBIX
0o0pa3oBaTeNbHBIX  PECYpCOB,  BKJIIOYAIOUIUX  TEOPETHUUECKUU  MaTepuall,
MPAKTUYECKUE U TECTOBBIC 3aJaHUsA. OTH CHUCTEMbl HCIOIb3YIOT AJITOPUTMBI
UCKYCCTBEHHOT'O MHTEJUIEKTa U MAIIMHHOTO OOyYEHHMs JUIsl aHajdnu3a TOBEICHHS
y4almxcsi, uX OTBETOB Ha 3aJaHusi W Jpyrux (HakTopoB, YTOOBI ONPEIETUTH
ONITUMAJIbHBIC CTPATEruu 00YUSHHUS I KaXK0ro ydamerocs [4].

PaccmoTpum HEKOTOpPBIC MOMYJISIPHBIE CUCTEMBI U TIAT(HOPMBI aIalITUBHOTO
oOy4eHHs] TTOCTPOCHHBIH Ha 0a3e MCKYCCTBEHHOTO HMHTEIJICKTA, WCIOIb30BAHME
KOTOPBIX MOTYTb HOCITYHUTh Pa3BUTHIO ITU(PPOBOI TPAaMOTHOCTH ydarmxcs [4].

DreamBoX — 93TO HHHOBaUMOHHAs AaJalTHBHAs  MaTeMaTHU4eCcKas
oOpazoBarenbHas MiaaTdopma, KoTtopas oOecleyuBaeT MepPCOHAIM3UPOBAHHOE
oOyueHue s Kaxjaoro ywamierocs. OHa Oblia pazpaboTaHa C MCIOJIb30BAHUEM
NEPEIOBBIX TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUICKTAa M MAIIMHHOTO O0YYEHUS, UTO
MO3BOJISIET CUCTEME OMNpPEECTUTh YPOBEHb 3HAHUM M HAaBBIKOB KaXJI0r0 CyObeKTa.
DreamBox aumHaMu4ecKu aganTUPyET KOHTEHT, TEMH U CIOXKHOCTh 3aJaHHM K

WHIUBUIYAIbHBIM — MOTpeOHOCTAM — ydamerocs. Ilmardopma mpemocraBiser
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yYaIuMCsl 3a/IaHusl, aJ€KBaTHbIE WX YPOBHIO TOATOTOBKH, M CIEIUAT 3a HX
IPOrPECCOM B pPCAJBHOM BPEMEHH, OOHOBIISI IUIaH OOYYCHHS C YydYeTOM
MOJIYYEHHBIX JaHHBIX. OJTO TO3BOJIICT YYAIIMMCS YJIydIllaTh CBOM HABBIKH U
yrayOJsaTh 3HaHUs, padoTas HaJl 3aJaHUSIMU, KOTOPBIE UACAIBHO COOTBETCTBYIOT MX
TEKYIIEMY YPOBHIO.

Cucrema  TakXke  TPEAOCTaBIsIET  OOpaTHYIO  CBSi3b  CyOBEKTaM
00pa30BaTeNLHOTO MPOIECcCca, TO3BOJSAS UM CIEANTH 3a MPOTPECCOM U YIIyHIIaTh
pe3ynbTaThl o0ydeHus. [IpemogaBaTeny MOTYT HCIIONB30BaTh 3Ty WH(OOPMAIUIO
JUIsL OTpeziesieHnsl 00JacTeil, B KOTOPBIX ydalluMcs TpeOyeTcsl TOMOJIHUTENIbHAs
MOMOIIIb, ¥ aAANTHPOBATH CBOU METOIbI OOYYCHHS COOTBETCTBEHHO.

Knewton — »T1o mepenoBas miardopMa aganTUBHOTO OOyYEHHs, LEIhb
KOTOpOW  00ECIeUnTh Y4YalluMCsl TEPCOHATM3UPOBAHHBIC PEKOMEHIAIMH TIO0
OOy4eHHI0O HAa OCHOBE WX TMPOIDIBIX YCHEXOB, MPOOJEM W WHIWBHIYyaTbHBIX
notpedHocTel. Mcnonap3ys MalimHHOE OOy4E€HHE U alJrOPUTMBI UCKYCCTBEHHOTO
WHTEUIeKTa, Knewton HENpephIBHO aHAIM3UPYET IMOBEIACHUE H PE3yJIbTaThl
YYEHHKOB B TMpolecce OOydeHHUs, y4YUThIBasg Takue (PaKTopbl, Kak CKOPOCTb
BBITIOJTHCHUSI 3aJaHHH, KOJTMYECTBO MOIBITOK M OTBETHI HA BOTIPOCHI.

Kpoma sToro, Ha ocHOBe aHanu3a Knewton aganTupyer KOHTEHT U TIOJIXO/IbI
K OOydYeHHMIO, 4YTOObI MaKCHUMAJIbHO COOTBETCTBOBATh WH/JMBHIYaJbHBIM
nmoTpeOHOCTSIM  ydeHuka. [lmarpopma mpemocTaBiseT peKOMEHAAIIMH  TIO
JOTIOTHUTENBHBIM MaTepuajaM JJii U3yYeHUsS M 3aKperUieHUs: clIabbIX CTOPOH.
Knewton Takxe obecrieunBaeT MpoO3pavHOCTh AJIs MTpernofaBaTeneil, mpeaoCcTaBsisi
UM JIOCTynl K HWH(OpMAIMu O TMporpecce ydaluuxcs, o00JacTax, TIJAe OHH
HCIBITBIBAIOT TPYAHOCTH. DTO IO3BOJISIET MPETOaBaTesaM adanTHPOBATh CBOU
MeToAbl OOy4eHHs NJisi oOecredeHus: 6osee 3PPEKTUBHON TMOMICPKKU KaKIOMY
YUYEHHUKY B UHJAUBUAYAJILHOM MOPSIKE.

Smart Sparrow — 3To WHHOBaNMOHHAsS TUIaT(GOopMa aTalTUBHOTO OOYYCHHS,
KOTOpas MPEJOCTABISIET MPENnojaaBaTeNiiM HMHCTPYMEHTHI ISl CO3JaHHS
WHTEPAKTUBHBIX M aJalTUBHBIX YYCOHBIX MaTEpPHAIOB, a TAaKXE YYHUTHIBACT
WHIUBUIyaIbHbIE OCOOCHHOCTH KaXIO0TO y4eHuka. I[lmatdopma wucmonbzyer
QITOPUTMBI UCKYCCTBEHHOTO MHTEIUIEKTa M MAlIMHHOrO OOy4YeHHs Ui aHajin3a
MOBEJICHUS YYCHWKOB BO BpEMs BBHITIOJIHCHHS 3aJaHHWM, pPENICHHWS 3adad |
IPOXOK/ICHHUS TECTOB.

Ha ocHOBe mpemocTaBiIeHHBIX JaHHBIX MPENoAaBaTeNd MOdydaroT OT Smart
Sparrow moapoOHYI0 HH(MOPMAITUIO O POTPEcce YUYCHUKOB, UX yCIeXax M CiIadbIX
CTOpOHAaX, a TaKXe PEKOMEHAAIMH [0 ONTUMHU3AIMU OO0Yy4YeHHUs I KaxKIoro
YYEHHKA, YTO TO3BOJSIET UM NMPUHUMATH OOOCHOBAaHHBIC PEIICHUS O TOM, KaKHe
MaTepHaIbl HY>KHO J1aBaTh €My ISl H3Y4YCHUS TEMBI.
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EdSurge — »To KoMrIuiekcHas rmardopma, KOTOpas CTaBUT CBOCH IIEINBIO
NOJJIeP>KUBATh 00Pa30BATENbHBIX CIICIIMAIMUCTOB B MPOIECCE BEIOOPA U BHEPEHUS
MHHOBALIMOHHBIX MPOJYKTOB M TEXHOJIOI'MI, COOTBETCTBYIOIIMX 00pa30BaTeIbHBIM
NOTpeOHOCTSM yyaluxcs, MpernojaBarened M yueOHbIX 3aBeneHuid. EdSurge
o0benuHseT B ce0e (YHKIIMU PEKOMEHAATEIbHON CHUCTEMBI, WHPOPMAIIMOHHOTO
nopraja U aHAINTUYECKOI0 HHCTPYMEHTA.

Degreed — 3t0 mHHOBanMOHHAs TUIaTGOpMa OOYUYCHHS W PA3BUTHSA, I1ICIb
KOTOpPOH - MOMOYb YYEHHMKaM U TpodeccHoHasaM pa3BUBATh CBOM HABBIKU U
KOMIIETEHIIMKA € TIOMOIIBIO  [MEPCOHAIM3UPOBAHHBIX  PEKOMEHJALUNA  TO0
oOpa3oBaTenbHbIM ~MaTepuanaMm. [lmatdopma uHTErpHpyeT pa3HOOOpa3HbIE
UCTOYHUKM 3HAHWM, BKJIOYas KypcChl, CTaTbH, BHUIEO, MOAKACTHl U JIpyrHe
oOpa3oBaTeNbHbIE PECYpChl M3 MHOXKECTBa MpoBaiinepoB. Degreed ucmonb3yer
QITOPUTMBl  MAalIMHHOTO OOydYeHUs MW aHalu3 JaHHBIX Uil CO3JaHUs
UHIUBUIYAbHBIX 00pa30BaTeNbHbIX TPACKTOPUM, OCHOBAHHBIX Ha mpodure,
MHTEpecax U LeNsaX O0yUYeHHs KaXkI0I0 MOIb30BaTeNs. ITO MO3BOJIAET YUEHUKAM U
npodeccroHanaM  MOJydYaTh  aKTyalbHYI0 W  MOJE3HYI0  WHGOpPMAIIHIO,
CIIOCOOCTBYIOILYIO UX HHTEJJIEKTYAIbHOMY U KapbEPHOMY POCTY.

Renaissance Star Assessments — 3T0 HHTETPUPOBAHHAS CHCTEMa OLIEHKU H
aHaiM3a JaHHbIX 00 Yy4YeHHUKaX, KOTOpas MpPEeAOCTaBIIIET MpernoaaBaTeIsiM
MH(pOpMaALHMIO O TEKYILIEM YPOBHE 3HAHWI U HABBIKOB YUYEHUKOB, a TAKXKE MPOTHO3bI
OTHOCUTENIFHO HX OyAylIuX YycrexoB B oOpazoBatenbHOU cdepe. Cucrema
Renaissance Star Assessments ucronib3yeT alanTHBHBIN OIX0/ K TECTUPOBAHUIO,
KOTOPBI IO3BOJIIET ABTOMAaTHYECKH aJalTHUPOBATH CJIOKHOCTh BOIIPOCOB B
3aBUCUMOCTH OT OTBETOB YUEHHUKA, UTO JIa€T BO3MOXKHOCTb MOJy4aTh 00JIee TOUHbIE
JaHHbIE 00 aKaJIEMUYECKOM YPOBHE Ka)KJOr0 YUYEHHUKA.

Querium — »To tutardopMa i CO3aHUS aaNTUBHBIX YU4COHBIX MATCPHAIIOB
B 00J1aCTH MaTeMaTUKH, HAYKH M TEXHUKH, KOTOpas UCIOJIb3yeT UCKYCCTBEHHBIM
WHTEJUIEKT I aHalIW3a CTWIA PEIICHUs 3a/lad YYEHUKAa W TMPEJOCTABICHHS
NEPCOHAM3UPOBAHHBIX COBETOB W MOAAEPKKU. Mcronb3oBaHWE BHUPTYaIbHBIX
ACCUCTEHTOB M THIOTOPOB HA OCHOBE HCKYCCTBEHHOI'O MHTEIUIEKTA MOXKET
00ecreunTh y4YeHUKaM JIONMOJIHUTEIbHYIO TOJJEPXKKY B IIpoliecce OOydeHus,
IIOMOYb B OCBOCHHMHM YYEOHBIX MAaTEpHAJIOB, OTBEYaTh HA MX BOIPOCH U
HPEOCTABNIATh OOPATHYIO CBS3b O BBITIOJHCHUU 3a1aHui [4].

3akiaouyenne. CuCTEMbl HCKYCCTBEHHOTO MHTEIJIEKTA MOTYT CTaTh
(¢ (HEKTUBHBIM HHCTPYMEHTOM JIJIsi (pOPMUPOBAHUS ITU(GPOBOM T'PAMOTHOCTH Y
ydaiuxcs npodeccuonanbHoro oopazoBanus. OgHaKo sl yCeHON HHTETpaluu
HUCKYCCTBEHHOTO HHTEJUIEKTa B OOy4YeHHE HEOOXOIUMO pa3paboTaTh HOBBIE
METOIMKM M TOIAXOJbI, a TaKKe IPOBECTH KOMIUIEKCHOE HCCIEIOBaHUE

3 PEeKTUBHOCTH MPUMEHEHHUS MCKYCCTBEHHOI'O HHTEIUIEKTa B 00Opa3oBaTEIbHOM
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npouecce. B nanpHelieM 3TO MOXKET CIIOCOOCTBOBATH CO3/IaHUIO OoJiee THMOKHX,
WHJIMBUTY AJIU3UPOBAHHBIX u 3¢ HEeKTUBHBIX MOZENen oOpa3oBaHu,
CIOCOOCTBYIOLIUX PA3BUTHIO LU(PPOBON IPAaMOTHOCTH Y YUEHUKOB U UX YCIEIIHON
ajanTaiuy K TpeOOBaHUSIM COBPEMEHHOI'O 00IIEeCTBA.
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SHAHAR KENGAYISHINI BASHORAT QILISHDA CNN+LSTM
YONDASHUV
Ismailov I. T.
(Toshkent davlat igtisodiyot
universiteti,ilxomismailov1988161287@gmail.com)
Ermamatova Sh.E.
(Toshkent davlat igtisodiyot universiteti, rmamatovashoxsanam0@gmail.com)
Annotatsiya. Ushbu tezisda Samargand viloyati misolida shahar kengayishini
CNN va LSTM yordamida bashorat qilish masalasi ko’rib chigiladi. 1990-2023
yillardagi sun’1y yo’ldosh tasvirlari asosida ma’lumotlar to’plangan va GIS dasturi
yordamida LULC Kkategoriyalariga ajratilgan. Keyin CNN tasvirlardan
xususiyatlarni ajratib olgan va LSTM esa yer qoplami o’zgarishini vaqt gatorlari
bo’yicha tahlil qilgan. Natijada Samargand shahrining istigbolli kengayish
yo’nalishlari bashorat gilingan.
Kalit so’zlar. Shahar kengayishi, CNN, LSTM, sun’iy yo’ldosh tasvirlari,
LULC, GIS, Samargand viloyati, mashinali o’rganish.
Abstract. This thesis examines the problem of predicting urban expansion
using CNN and LSTM models, taking the Samarkand region as an example. Data
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was collected based on satellite images from 1990-2023 and categorized into LULC
categories using GIS software. CNN then extracted features from the images, while
LSTM analyzed land cover changes over time series. As a result, the prospective
directions of urban expansion in Samarkand city were predicted.

Keywords. Urban expansion, CNN, LSTM, satellite images, LULC, GIS,
Samarkand region, machine learning.

AnHoTaumss. B maHHOM — Te3Wce = paccMmarpuBaercs — mpobiieMa
MIPOrHO3UPOBAHUS TOPOJCKOTO pacuiupeHus ¢ ucnoib3oBanueM mozeneit CNN u
LSTM na npumepe Camapkanackoi obmactu. JlaHHbpie ObutH COOpaHBl HA OCHOBE
CIIyTHUKOBBIX CHUMKOB ¢ 1990 mo 2023 rog v KaTeropusMpoBaHbl B KaTErOpUU
LULC c nomomipto mporpammuoro obecniedenus [ MC. CNN u3Bnekan npusHaku
u3 m3obpaxenuir, a LSTM anamu3upoBan u3MEHEHHS 3€MHOTO IOKpPOBa IIO
BPEMEHHBIM psiiaM. B pesynbprare ObITM CHPOTHO3MPOBAHBI TEPCIEKTHBHBIE
HaIpaBJIeHHUs TOPOJCKOro pacuiupenus B ropoge Camapkan.

KaroueBnie ciaoBa. ['opoackoe pacmupenne, CNN, LSTM, cnyTHukoBbie
caumku, LULC, I'C, Camapkanjackas 001acTh, MallIMHHOE 00yUYCHHE.

Asosiy gism

Shaharlar dunyo aholisining yarmidan ko’prog’ini o’z ichiga olgan holda,
ularning kengayishi tobora dolzarb muammoga aylanib bormogda. Shahar
kengayishi aholining o’sishi, iqtisodiy rivojlanish va mahalliy sharoitlar bilan
bog’liq ravishda sodir bo’lmoqda. Bunday kengayish esa yer resurslariga talabning
ortishi, transport va infratuzilma muammolari, atrof-muhitga antropogen ta’sir
hamda ijtimoiy muammolar kabi salbiy ogibatlarga olib kelishi mumkin. Shuning
uchun, shahar kengayishini bashorat qilish shahar rejalashtirish va boshgaruv
jarayonlarida muhim rol o’ynaydi.

Mashinali o’rganish usullari, xususan, sun’iy neyron tarmoglarning CNN
(Konvolyutsion neyron tarmoq) va LSTM (Long Short-Term Memory) kabi turlari
shahar kengayishini bashorat qilishda samarali vositalar hisoblanadi. CNN
tasvirlarni tahlil qilish va ulardan xususiyatlarni ajratib olishda qudratli usul bo’lib,
u ma’lumotlarni konvolyutsiya filtrlaridan o’tkazib, Xususiyatlarni avtonom
ravishda o’rganadi. LSTM esa vaqt qatorlari ma’lumotlarini tahlil qilishda kuchli
hisoblanadi va uzoq muddatli bog’ligliklarni aniqlashga imkon beradi. Shu bilan
birga, CNN va LSTM yondashuvlarining ba’zi kamchiliklari ham mavjud. Ular katta
hajmdagi ma’lumotlar talab etadi, o’rganish jarayoni uzoq vaqt talab etadi va
bashoratlarni talqin qilish murakkab bo’lishi mumkin. Shunga qaramay, ularning

96



yuqori samaradorligi va kengayib borayotgan shaharlarning kelajagini bashorat
gilish gobiliyati tufayli CNN va LSTM yondashuvi keng qo’llanilmoqda.

Shahar kengayishini bashorat qilish jarayonida ma’lumotlarni to’g’ri
tayyorlash va xususiyatlarni ajratib olish muhim ahamiyatga ega. Ushbu masalada
Samargand viloyatining 1990 yildan 2023 yilgacha bo’lgan davrini gamrab oluvchi
sun’ly yo‘ldosh tasvirlari asosiy ma’lumotlar manbai sifatida tanlanadi. Bunda
viloyatning shahar hududlarida sodir bo‘lgan o‘zgarishlarni aniq kuzatish va
bashorat gilish imkoniyati yaratiladi.

) sorwnes woe T Ty & T i/ | I I & &t

Samargand viloyatining 1990y va 2023 yillardagi LULC tasvirlar

Tasvir ma’lumotlarini tayyorlash jarayoni GIS (Geografik axborot tizimi)
dasturlaridan biri bo‘lgan ArcGIS yordamida amalga oshiriladi. Ushbu dastur orqali
sun’iy yo‘ldosh tasvirlaridagi piksellar yer qoplami turlari (LULC - Land Use/Land
Cover)ga ajratiladi. LULC kategoriyalari qishloq xo‘jaligi yerlari, o‘rmonlar, suvli
hududlar, shaharlashgan zonalar va boshqalarni o‘z ichiga oladi. Shunday qilib,
1990 yildan 2023 yilgacha bo‘lgan davrda Samarqand viloyatidagi yer goplamining
o‘zgarishi aniq ko‘rsatiladi.

Tasvir ma’lumotlarini xususiyatlarga ajratish jarayonida turli xil texnikalar
qo‘llanildi. Jumladan, tasvirlarning rang qiymatlaridan foydalanib, ularni ma’lum
kategoriyalarga ajratish, shakl va tuzilishga ko‘ra farqlash hamda an’anaviy
kompyuter ko‘rish usullaridan foydalanish bo‘ldi. Bundan tashqari, CNN singari
mashinali o‘rganish modellaridan foydalanib, tasvirlardan xususiyatlarni avtonom
ravishda ajratib olish imkoniyati yaratildi.

Xususiyatlarga ajratilgan va LULC kategoriyalariga keltirilgan ma’lumotlar
keyinchalik LSTM yordamida vaqt qatorlari bo‘yicha tahlil qgilinadi. Shu orqali
Samargand viloyatidagi shahar kengayishining dinamikasi aniglanib, kelajakka
nisbatan bashoratlar amalga oshiriladi. Ma’lumotlarni tayyorlash va xususiyatlarga
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ajratish bosqichlarining mukammalligi bashoratning aniqligini ta’minlashda muhim
rol o‘ynadi.

CNN va LSTM kabi zamonaviy sun’iy neyron tarmogqlaridan foydalanib,
Samargand shahrining kelajakdagi kengayishini bashorat gilishga harakat gilinadi.
Bunda asosiy magsad Samarqand shahri hududidagi yer qoplamining o’zgarishlarini
tahlil qilish va uning istigbolli kengayish yo’nalishlarini aniglashdan iborat.
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URBANIZATSIYA DARAJASINI BASHORAT QILISHDA SUN’IY
INTELLEKT MODELLARNI QO’LLASH

Ismailov I. T.
(Toshkent davlat igtisodiyot universiteti,ilxomismailov1988161287@gmail.com)
Ermamatova Sh.E.
(Toshkent davlat igtisodiyot universiteti, ermamatovashoxsanamO0@gmail.com)

Annatatsiya. Ushbu ishda urbanizatsiya jarayonini bashoratlashda suniy
intellekt modellarini go'llashni o'rganadi. Urbanizatsiyaning mohiyati va ahamiyati,
uni bashoratlashning dolzarbligi ko'rib chiqiladi. Urbanizatsiyaga ta’sir etuvchi
demografik, igtisodiy va ijtimoiy omillar tahlil gilinadi. Ma’lumotlarni to’plash va
tayyorlashning ahamiyati ta’kidlanadi. Korrelyatsion tahlil va issiqlik xaritalari
yordamida muhim omillarni ajratib olish jarayoni bayon etiladi. Turli sun’iy intellekt
modellaridan foydalanib, xatolarni tekshirish va eng magbul modelni tanlash
bosgichlari muhokama gilinadi. Nihoyat, tanlangan model yordamida haqiqgiy
bashoratlar amalga oshirish hagida bayon qgilinadi.

Kalit so’zlar. Urbanizatsiya, sun’ity intellekt, bashoratlash, demografik,
igtisodiy, ijtimoiy, korrelyatsiya issiglik xaritasi, RMSE.

Abstract. This work explores the use of artificial intelligence models in
predicting the urbanization process. The essence and importance of urbanization,
and the relevance of predicting it are examined. The demographic, economic, and
social factors influencing urbanization are analyzed. The importance of data
collection and preparation is emphasized. The process of identifying significant
factors using correlation analysis and heat maps is described. The stages of model
selection, including error checking and selecting the optimal model using various
artificial intelligence models, are discussed. Finally, it describes the implementation
of real predictions using the selected model.

Keywords. Urbanization, artificial intelligence, prediction, demographic,
economic, social, correlation, heat map, RMSE.

AnHoTaums. B 1aHHON paboTe wuccieayercss NpUMEHEHHE MoJienei
MCKYCCTBEHHOT'O HWHTEJUIEKTa JMJIi HPOrHO3MPOBAHMS Ipolecca ypOaHU3aLuUu.
PaccmarpuBaroTcs CyIIHOCTh U 3HaYeHHE YpOaHHU3AIMU, a TAKXKE aKTyaJIbHOCTh €€
MPOTHO3UPOBAHUS. AHATU3UPYIOTCA  JeMorpapuueckue, SKOHOMHUYECKHUE U
coluanbHbie (pakTophl, BIUAIOMKE Ha ypOaHuzanuio. [loquepkuBaercss BaXKHOCTD
cbopa M MOATOTOBKHM JaHHBIX. OMHCHIBAETCS MPOILECC BBISBICHUS 3HAUYMMBIX
(GakTOpoB C TOMOIIBIO KOPPESIMOHHOTO aHalu3a U TEIJIOBBIX  KaprT.
OO6cyxnaroTcst dTanbl BhIOOpa MOJENH, BKJIKOYAs MPOBEPKY OMIMOOK M BHIOOP
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ONTHUMAJIbHOW MOJICJIM C WCIOJIB30BAaHUEM PA3JIMYHBIX MOJIENIEH HMCKYCCTBEHHOTO
WHTEJUIeKTa. HakoHel, ONUChIBaeTCs peanu3aius pealibHbIX MPOTHO30B C
HCT0JIb30BaHUEM BBIOPAHHOM MOJICIH.

KioueBble  ciaoBa.  YpOaHuzaiusi,  HUCKYCCTBEHHBIA  HWHTEIJIEKT,
NIPOTHO3UPOBAHUE, neMorpapuyecKuii, SKOHOMUYECKHUH, COLMAJIbHBIMN,
Koppensiuus, TerioBas kaprta, RMSE.

Asosiy gism

Urbanizatsiya - bu aholining shahar hududlariga ko’chib o’tishi, shaharlashuv
jarayoni bo’lib, zamonaviy jahon sivilizatsiyasining muhim jihatlaridan biridir.
Shaharlar iqtisodiy faoliyat, ilm-fan, madaniyat va ijtimoiy hayotning markazi
hisoblanadi. Shu bois, urbanizatsiya jarayonini to’g’ri boshqarish, uning ijobiy va
salbiy ogibatlarini oldindan ko’ra bilish muhim ahamiyat kasb etadi.
Urbanizatsiyaning jadalligi, uni boshqarish siyosati va strategiyalari ko’p jihatdan
uning kelajakdagi taqdiriga bog’liq. Shu munosabat bilan, urbanizatsiyani
bashoratlash dolzarb masaladir. Bashoratlash natijalaridan shahar qurilishi,
transportni rivojlantirish, uy-joy muammolarini hal etish, ijtimoiy infratuzilmani
modernizatsiya gilish va boshga sohalar uchun foydalanish mumekin.

Suniy intellekt modellari ma’lumotlarni tahlil qilish va bashoratlar berishda
samarali vosita bo’lib xizmat qiladi. Urbanizatsiya omillarini hisobga olgan holda,
odamlarning shahar hududlariga ko’chish ehtimolini bashorat qilish kelajakdagi reja
va strategiyalarni ishlab chigishda muhim ahamiyatga ega. Shuning uchun
urbanizatsiya darajasini bashorat gilishda suniy intellekt modellarini joriy etish
dolzarb vazifadir.

Urbanizatsiya jarayoniga turli omillar ta’sir qiladi, ularni uch guruhga ajratish
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Urbanizatsiya jarayonini bashoratlash uchun ishonchli ma’lumotlar zarur.
Tadgigotda asosiy ma’lumotlar manbayi sifatida O'zbekiston Respublikasi Davlat
statistika qo’mitasining rasmiy ma’lumotlaridan foydalaniladi. Statistika qo’mitasi
mamlakatning turli hududlari bo’yicha aholining demografik, iqtisodiy va ijtimoiy
holati hagidagi ma'lumotlarni muntazam ravishda to’playdi va e’lon qiladi. Ushbu
ma’lumotlarni tezis tadqiqoti uchun yig’ish va tahlil qilish muhim bosqich bo’ladi.

Tadqiqotda foydalaniladigan ma’lumotlar keng ko’lamli bo’lganligi sababli,
ularning barchasi urbanizatsiya jarayoniga bevosita ta’sir gilmaydi. Shuning uchun,
tadqiqot davomida birinchi navbatda urbanizatsiyaga kuchli ta’sir etuvchi omillarni
ajratib olish zarur. Buning uchun korrelyatsion tahlil va issiglik xaritalaridan
foydalaniladi.

Korrelyatsion tahlil orgali har bir omil va urbanizatsiya darajasi o’rtasidagi
bog’liglik darajasi aniqlanadi. Qanchalik yuqori korrelyatsiya mavjud bo’lsa, shu
omil urbanizatsiyaga shunchalik katta ta’sir ko’rsatadi degan xulosa chiqgariladi.
Masalan, aholi zichligi, ish o’rinlari soni, daromadlar darajasi kabi omillar
urbanizatsiya bilan yuqori korrelyatsiyaga ega bo’lishi mumkin.

Ammo, ayrim hollarda korrelyatsiya natijalari chuqurroq tahlil talab etadi.
Shuning uchun tadgiqotda issiglik xaritalari ham qgo'llaniladi. Issiglik xaritasi tahlili
orgali o’rganilayotgan omillar va urbanizatsiya darajasi o’rtasidagi bog’lanish vizual
ravishda tasvirlanadi. Bunda, qizil rang kuchli bog’liglikni, sarg’ish va yashil ranglar
esa bog’liqlikning susayib borishini bildiradi.

Mehnatga lay

Aholining zichligi (yil boshiga;

Qishlog xo'jaligi mahsul
“Ahalining jon

Tayyorlangan ma’lumotlar asosida urbanizatsiya darajasini bashorat gilish
uchun sun’iy intellektning turli modellaridan foydalaniladi. Har bir modelning
ishlashi, ma’lumotlarga moslashishi va bashoratlar anigligini tekshirish muhim
ahamiyat kasb etadi. Avvalo, turli xil modellar sinovdan o’tkaziladi. Bularga
mashinali o’qitishning an’anaviy usullari, jumladan, regressiya tahlil usullari, qaror
daraxti, tasodifiy o’rmon va boshqalar kiradi. Shuningdek, zamonaviy chuqur
o’rganish modellaridan ham foydalanish mumkin, xususan, rekurrent va
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konvolyutsion tarmoqlar. Har bir model urbanizatsiya omillariga moslashtiriladi va
dastlabki bashoratlar amalga oshiriladi. Keyin esa modellarning samaradorligini
baholash uchun xatoliklar tahlili o’tkaziladi. Buning uchun o’rtacha kvadratik xato
(RMSE) kabi ko’rsatkichlardan foydalaniladi. RMSE qiymati ganchalik kichik
bo’lsa, model shunchalik aniq bashorat bergan bo’ladi. Xatolik tahlilining natijalari
asosida eng magbul model tanlab olinadi. Ushbu model eng yuqori aniglikkka ega
bo’lgan bashoratlarni beradi. Tanlangan modelga takomillashtirishlar kiritiladi,
ishlashi optimallashtiriladi va uni o’rgatishning so’nggi bosqichlari amalga
oshiriladi.

So'ngra, ushbu model yordamida haqgiqiy bashoratlar amalga oshiriladi.
Buning uchun tayyorlangan ma’lumotlar modelga kiritiladi va u urbanizatsiya
darajasini bashorat giladi. Model ishlashi monitoring gilinadi va uning natijalari
chuqur tahlil etiladi.
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JIOTUYECKHUE METOJAbI UCKYCTBEHHOI'O HHTEJIVIEKTA B
KHUBEPBE3OITACHOCTH

A.B.KaoysaoB-nupexTop HayuyHO-MHHOBAIIMOHHOIO IIEHTPA
Kubepoe3onacHocTy ¥ HU(PPOBLIX TEXHOJIOTHII HMEHH aKaJeMHKa
B.K.Ka0ysioBa HYY3 um. Mup3o Yayroeka, a.1.H.,nipo¢., U.SIpamos-
couckareab Kapeapsl Mupopmaunonusix Texnosoruii HYY3 um. Mupso
Yayroexka.

AHHOTALUA .CymecTtByeT MHOXECTBO AQHAJIN30B MHPOBOU
KHOEpIPEeCTYyTHOCTH, YIpO3, KOTOPbIE CIOCOOCTBYIOT €€ BO3SHUKHOBEHMIO, CPECTB
3aIlUTHI, KOTOPBIE C HEH OOPIOTCS, M TOTr0, KAaK OHU B3aUMOAEUCTBYIOT. JIornueckuit
METO]l ICKyCTBEHHOI'O MHTEJIEKTa HCIIOJIb3YETCs IPU CO3JaHUU U UCTIONb30BaHUN
COBPEMEHHOW MOJeNd HHPOPMALMOHHOW O€30MacCHOCTH MW peaau3yercss Kak
JOTOJTHUTENIbHBI NHCTPYMEHT o0ecreyeHus: 0€301acHOCTH CUCTEM.

Tot, k1O BIageer nHpopManuein — npaBuT MUPOM. [lo3TOMY paszUUHBIE
MTOJINTUYECKUE CHJIBI HUCTOIB3YIOT VHTEpHET KaKk OCHOBHOE OpPYXHE BIAJACHUS
«JIEKTPOHHBIM MHPOM» JUIsl CBOEH TEPPOPUCTHUECKOM, 3KCTPEMUCTCKON
npornaraiibl U WAeH, JUIsl MporaraHjbl CBOMX B3IVISZAOB CpelUd HaCEIeHHs, IS
OCYILIECTBIIEHUS IEATEIBHOCTH KaKIOM IIPECTYITHOM I'PYIIITUPOBKH.

Tor ¢akt, 4To KpynHBIE HEraTMBHbIE CHUJIBI cO31al0T B VHTepHETEe CBOM
UJCOJIOTUYECKUE U KPUMHUHAIBHBIE  MOJS,  OCYLIECTBISIIOT ~ MAacCCOBBIN
UH(POPMAIIMOHHBIN Teppop — «kuOepKuxaa» B IHTepHeTe, CO31al0T HOBBIE YTPO3bl
U 1poOsieMbl M00ATbHON UM PEruOHANIBHOM 0€30MacHOCTH, CTABUT Mepe] coOou
mpoOeMbl obecriedeHust HH(OOPMAITMOHHON O€30TaCHOCTH. CTPaH MUpA.

KulepnpecTynmHOCTh — COBEpILIEHUE PA3NIMYHBIX NPECTYIUIEHUN B cdepe
MH(OPMALIMOHHBIX M KOMMYHHMKAalIMOHHBIX TEXHOJOrMH. B Takux cioydasx
OPECTYHUKU CTPEMSITCSI HAHECTHM MaTepUasIbHbII W MOpaJbHBIM  yliepO
UHTEPECYIOIUM UX «OO0bEeKTam». A KOJIMYECTBO KHUOEPHPECTYIUICHHA M HUX
WCIIOJIHUTEJIEN PACTET C KAKIBIM T'OJIOM.

ITosiB/IeHUs1 KHOEPNPECTYNHOCTH

* Kubepreppopusm;

» KubepmoieHHMuECTBO;

* He3akoHHBIN 10CTYN K UICTOYHMKAM UH(GOPMALINH;

* IloaroroBka M pacnpoCTpaHEHUE BHUPYCOB M JAPYIMX BPEIOHOCHBIX
IporpamMm, NPOTUBOIIPaBHOW MH(pOpMaLINK;

* Hapymenue aBTopcKoro npasa;

* Kpaxxa HOMepOB KpeIUTHBIX KapT U OAHKOBCKHUX PEKBU3UTOB ((PHUILUHT U
(dapmuHT);
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* MaccoBas pacchlIka 3JIEKTPOHHBIX TTUCEM (CIIaMm);

KubGepmomeHHu4ecTBO — 3TO MPOLECC, MOCPEACTBOM  KOTOPOTO
3JIOYMBINIJICHHUK ~ YMBIIIJICHHO TMPUYUHSET KOMY-JTHOO MaTepUalbHBIM WU
MOpaJIbHBIHN Bpell mocpencTBoM cetu MuTepHer.

Tot (akt, yTo 3a MociueAHUE JBa IO KOJIUYECTBO MPECTYIUIEHUI BBIPOCIIO
Ha 50 mpoLIeHTOB, a 00Ias cyMMa yiepoa npeBbicuia 945 MUILTHApI0B J0JIapOB,
CBUJIETEIBCTBYET O BECE ATON OTPACIIH.

CymmMma ymiep0a, npyYMHEeHHOT0 KuOepMomenHnyectsoM (MutH goJu1. CIIA)

B kauecTBe npumepa MOXXHO MMOKa3aTh CIEAYIOIIEE.

B 2013 rogy ®bP CIIIA u xomnanust Microsoft coBMECTHO POBEIU CETEBOM
aHanu3 W BeIABUIM okono 1000 Gotr-cereil, a Takke ObUIO YCTAaHOBIICHO, YTO ITH
0O0Thl TMPOHUKIM B BUPYCHYIO ceTb. C TOMONIbIO KOMIUIEKCA MPOTrPaMMHOIO
obecnieuenus Citadel 3710yMBINITICHHUKH 3apa3iiid KOMIBIOTEPHI MOIb30BATENCH U
NOJYYUIIM JTOCTYN KO BCEM JaHHBIM Mojib3oBareneil. Takum obpazom 3a 1,5 romga
XakepaM ynanoch ykpactb 500 MUJUIMOHOB JTOJUTIApPOB.

BonbmmucTBO 3KcnepToB mo OezonacHocTH oOBuHsOT CIIA B co3manuun
Stuxnet ¥ Jpyroro CIOKHOro KuOepopyxwus. Takke €CThb MPEANOJOKEHHUS, UTO
CIIIA 6111 mpuyacTHBI K KuOeparake Ha sijepHyto nporpammy Mpana.

SNORSE

ATTACK ORIGINS ©
# » Country

ATTACK TARGETS O

244 © South Korea
138 & United States
26 O Canada
B ¥ Mil/Gov
2 % Hong Kong
18 = Netherlands
4 ™ Russia
12 = india

9 ™ Colombia

T

ATTACK TYPES ©

g

eceee
&
2

i

NuNugesfa

i

PucyHnok 1. PeiiTuHT cTpaH, MOCTPaJaBUIUX OT KUOeparak

Kulepreppopusm Takke NpeanojaracT 3axBaT KOMIIBIOTEPHBIX CETEH ¢
MOMOLIBIO CIIEHHAIBHBIX XaKEPCKUX MPOrPaMM H MPOBEACHHE TEPPOPUCTUUECKUX
arak B VIlHTepHETE ¢ MCHOJIB30BAHUEM KOMIIBIOTEPHBIX BHUPYCOB, T.€. OTKJIIOUEHHUE
WNHrepHera. OTOoT TepMHH BHepBble ObUT ucnois3oBaH B 1980 roxy bappu
Komnunom, crapimm HayuyHbIM COTpyAHUKOM MHCTUTYTa 6€30MaCHOCTH U pa3BEIKU
B CIIIA.

B uem npuunna nomynspHocTu Kubepreppopuzma?
® CKOpoCTh 0OOMeHa nHpopmaruei
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® [I0JIHOE pacnpocTpaHeHre HHPOPMALIMH OBICTPO U JICILIEBO
® JIOCTYIHOCTH I10JIb30BATENEH 110 BCEMY MUPY

e Ca0bli MM OTCYTCTBYIOUIUI KOHTPOJb

® Y4yTO OOIlIEHHE AHOHUMHO

® CJIOKHOCTh BO3MOXXHOCTH HJICHTU(PUIIMPOBATH NCTOYHUKHU

Anam3 kubOepreppopu3ma. [lo Mepe pa3BUTHS TEXHOJOTHA Yrposa
KrOepTeppopr3Ma MOCTENEHHO CTAHOBUTCS 00Jiee BaXKHOM, YeM APYTHUE €r0 (POPMBI.
biaromapst  BBICOKOMY  yPOBHIO TE€XHOJIOTMM  TEPPOPUCT, HCIOJIb3YHOLINAN
KOMITbIOTEP, MOAKIIOUEHHbIA K IHTEpHETY, MOXKEeT HaHECTH OONbIINN yiiepo, yem
pa3lIMuHbIE B3pBIBHBIE yCTpoiicTBa. HOBBIE TraKeThl 4acTO paccMaTpUBAIOTCS
NPECTYIHUKAMU  KaK  CpPEACTBO  JOCTHXKEHHUS  IEJe, IMPOTUBOPEYAIINX
OOILIETIPUHSITBIM MOpPaJIbHBIM HOpMaM. MHOTHE JKCTPEMHUCTCKUE OpraHu3aluu
CIIOCOOHBI ~ OCYIIECTBIISAITh ~ KOMIIBIOTEPHBIM  TeppopusM. Wx  HamageHus
MOJJICPKUBAIOT MEXKIYHAPOJHYIO HAMPSHKEHHOCTh B PAJIE PETUOHOB U BBI3BIBAIOT
100aTbHBI KPU3UC B JIKOHOMHUKE M JUIUIOMATHYECKUX OTHOMIICHHSIX MEXKIY
MHOTMMH CTpaHaMmH. Takue TOCHEeNCTBUS HE XapakTepHbl [JIs1 OOBIYHBIX
TEPPOPUCTUUECKUX aTaK (OOBIYHBIE TEPPOPUCTHUECKUE aTaKU OCYILECTBIISIIOTCS Ha
HEOONbIIUX Tepputopusx). s OoppObI ¢ ITUM SBICHUEM HEOOXOAMMO
MOOWIN30BaTh YCUJIMA BCEro MHPOBOro coobmiectBa. JlaHHOW mpoOieMoi
BioTHyto 3aHuMarorcas  OOH, Coser EBpomnbl, WuTeprion wu  apyrue
MEXIyHapOAHbIE OpraHu3auuu. B cilyyae BO3HMKHOBEHHMSI COBMECTHOM YTIPO3bl
O00BENMHATCS ¥ HEPUMHUPUMBIE OTITTOHEHTBI, UMEIOIINE CEPhE3HBIC PA3HOTIIACHS TT0
PsAly BaXKHBIX BOIIPOCOB.

KubepnpectyniieHuss nmpoMcxoasitT mo Bcemy mupy. 3 mpuseneHHOro
BBINIC aHAJW3a BUHO, YTO WCTOYHUKKA WHGOPMAIIMM MHOTHX pPa3BUTHIX CTpaH,
paboratomue ceronnsi B IHTepHETE, HE MOT'YT MPOTUBOCTOSATH BHEIITHUM aTakaM, U
B pPe3yNbTaTe STUX aTaK UCTOUHMKU WH(OPMALIUU TEPIAT OONBIION yiiepo.

MupoBasi mnpakTHMKa HNpeAoTBpallleHuss KudepnpecTtynHocTu. B
HACTOSINEE BPEMs B BOCHHBIX CHCTEMaX Pa3BHUTHIX CTPaH Hadadu (GOPMHUPOBATHCS
crenuanbHbie moapazaeneHus. B CIIA Obputo  co3maHO  KHOEpPHETHYECKOE
ynpasinenue, kudepnoiicka B Cesepnoit Kopee, FOxnoit Kopee, Bennkoopuranuu u
Kurae, a taike moapasneneHus KubepHeTHueckoro ympasieHus B Ilenrarone.
SpkuM [pUMEPOM ITOTO SABISIETCA CO3JAAHUE CIHEHHUAIBHOTO POCCHICKOrO
BOMHCKOTO MTOJIPA3/IECIICHHS.

Yrpo3bl, KOTOpPhIE CHOCOOCTBYIOT BO3HHUKHOBEHHIO KHOEPHPECTYIHOCTH, B
OCHOBHOM JIEJISITCS HA JIBA TUIIA: BHYTPEHHUE U BHEIIIHUE.
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Pazpaborka  Ilonmutukm nH(pOpPMAITMOHHOM 0€30IMacHOCTH ISt
NPEIOTBPAIICHNS BHYTPCHHUX M BHEITHUX PHCKOB M WHIIUJCHTOB SIBJIICTCS OJTHOM
13 BaXXKHBIX 3a71a4.

[Ipu co3manuy MOJUTHUKH WH(POPMAIIMOHHONW 0€30MacHOCTH I1eJIeCO00pa3HO
HCXOMIUTh U3 CICAYIOIINX MPUHITUIIOB:
1. Uneatudukamus oObeKTa 3aIIHUThHI;
. OnpeneneHre MexaHu3Ma yXoJa;
. Kimaccuduxkarus yrpos;
. BeisiBIIeHHE BO3MOXKHBIX BHYTPEHHUX YTPO3;
. BrisiBIIeHre BO3MOKHBIX BHEITHUX YTPO3;
. UnenTudukamnms puckos;
. BersiBiieHue cimaObIx MecT;

0N N N A~ W

. AHaJIM3 U OLIEHKA PUCKOB;

9. Co3nanue Mozenu nHGOPMAIIMOHHON 0€30MaCHOCTH;

10. OGHOBNIEHKE U YIYUIIIEHUE MOJIJICH MOCTOSHHON 3aIlUThI;

Yrpo3sl uHGOPMaMOHHON 0€30MacHOCTU MPHUCYTCTBYIOT Bcerga. YToOsbl
ATOTO HE JIOMYCTUTh, BCE (BCE COTPYAHUKH OpPraHU3AIMK) JIOKHBI HECTU PABHYIO
OTBETCTBEHHOCTH 32 MH(GOPMAIMOHHYIO 06€30MacHOCTh opranu3anuii. He ymectHo
paccmarpuBarh obecrieyeHue KuOepOe30MacHOCTH KakK 3ajJlayy COOTBETCTBYIOIIMX
TOCYJapCTBEHHBIX OPTaHOB U JOHKHOCTHBIX JIUII, HO CETOAHS KaXIBI COTPYTHHUK
OTIpEICIICHHON OpTaHu3aIuy, padoTaIOMIKK ¢ UHHOPMAIIMOHHBIMU TEXHOJIOTUAMHU U
MMEIOINNA KOMIIBIOTEP WM MOOMIBHOE YCTPOMCTBO CBSI3U, JTOJKEH BHECTH CBOM
BKJIag B obecrneyeHne Oe3omacHocTH. J[ias 3TOro HeoOXoaumo coOmonaTh
BHYTPEHHIOIO TIOJIMTUKY HMH(POPMAIMOHHON O€30MacHOCTH NPHU HCMOJIb30BaHUU
cetu MHTEpHET, COOMOAaTh NPUHSTHIC B cpepe HOPMBI U PETYISIPHO OBITH B Kypce
HOBOCTEH B ATOM HampaBlIeHUU. B clieqyrommx 4yacTsX CTaTbd MbI pacCMOTPHUM
MexaHu3M  oOecrneueHus  MHGOPMAIMOHHOM  OE30MacHOCTM  HAa  OCHOBE
IPOrPAMMHBIX CPEJCTB U TaOMM4HbIX QyHKIMN obecnieueHus: Ub.

IIporpammHuble peniennsi KHOepoe30NACHOCTH:

1. AnTuBHpyCcHOE  TporpamMmMHOe  obOecrniedeHne  KoHEYHO,  CIIOKHOE
NPOrpaMMHOE OOCCIICUCHHE i OOHApYy)KCHHS YIpO3 | YIPaBICHUS
0€30MacHOCThIO ~ MOXET  OBITh  JOPOTHM,  IOXTOMY  HEKOTOpHIC
MCCIIEZIOBATENIbCKIE KOMIIAHWM B 3TOM OONACTH MpEeAsararoT MOAXOISIINE
pemieHus gake NIl HeOOJMbITUX KOMIIAHUN ¢ OTPAaHMYECHHBIMU PECYypCaMH.
[Tonmucky OOBIYHO BKIIIOYAIOT MHCTPYMEHTHI MPEAOTBPAICHHUS IOTEPH
JTAHHBIX ¥ aBTOMATUYECKOTO PE3EPBHOTO KOMMUPOBAHUS, a TAK)KE 3aITUTY OT
BUPYCOB Y IIMHOHCKUX TMporpamMM, OpaHamaysp U 0e30MacHOCTh

KOH(PUACHIINATbHBIX TAHHbBIX.
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2. DLP-TexH0JIOTMM — 3TH TEXHOJIOTMU SIBJISIOTCS OJAHUM U3 CHOCOOOB
3allUTHl JIAHHBIX OT yTeuku. WX ocHOBHasi (YyHKIUS — BBISIBJICHUE U
IIPEAOTBPAILLECHUE CIIy4acB HE3AKOHHOW IEepenayu COTPYAHUKAMHU BaKHOMU
UHpOpMAaIK Yepe3 KOPIIOPATUBHYIO CETh WIN APYTUX HOCUTENIEH.
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Pucynoxk 2. [Ipununn paéorst DLP-nporpamm

B AOINOJIHCHUEC K 3THUM CHUCTEMAM MBI IIPCJIaracM HCIIOJIb30BAHUE MCTOOAOB

Tabnun ¢yskiuonnpoBanust (TdD) kak KOMIUIEKCHOW Monenu WHGOPMAIIMOHHOMN
0€30MacHOCTH.

HeoOxomuMo pa3paboTarh alrOpUTMHYECKHE METOABI M IMPOrPAMMHOC

oOecrieueHue JUIsl BBIABICHHUS YIPO3 M HUX YCTPAHEHHUs IyTeM OOecCHedeHUs
MH(OPMALIMOHHOM 0e30MacHOCTH[4] anrOpUTMUYECKUMU METOAaMH Ha ocHOBe T®:

aHAJIN3 CYMIECTBYIOINX CUCTEM OOHAPYKEHUS U YCTPAHCHHS YTPO3;
pa3paboTKa MOJIETH, METO/Ia U AITOPUTMA BBISIBIICHUS U YCTPAHEHUS YTPO3;
T® u rpynmnupoBka mepexojia yrpo3 — pa3padoTKa CXeM, pas3elsIolux

CYHCCTBYIOIIUC YI'PO3bl HA I'PYIIILI 110 UX XaAPAKTCPUCTHKAM U TEM CaAMbIM
OIITHUMAJIBHO HUCIIOJBb3YIOINUX UMCIOIIUCCA PCCYPCHI,
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pa3zpaboTka MexaHu3Ma J00aBJIEHUS B TaOIMYHYIO (PYHKIMIO HOBBIX THUIIOB
yrpo3 IpU UX MOSIBIICHUH;

pa3paboTka MexaHu3Ma 100aBJIeHus B TAOJIMYHYIO (PYHKIIMIO HOBBIX METOJ/I0B
3aIUTHI IPU UX TOSBICHUH;

pa3paboTKa aJrOpUTMHUYECKOH CHCTeMbl OOHAPYKEHHUS M yCTPAHEHUS yTrpo3
Ha Oa3e TD;

pa3paboTKa MPOTPaMMHOTO OOECTICUCHHs TSI BBISBICHUS W yCTPAHCHUS
yrpo3 npu o0ecreyeHny 3auThl nHpopmanuu Ha 6aze TO;

JlaHHAs1 MOJIeJIb COCTOMT M3 YCJOBHBIX 3-X 3TanoB (puc. 3):

nop | KoHTponb O6HapyKeH
| HTTP/HTT '——— e n aHanus 5| 3awura

PS yrpos
Cucrema <:

Pucynok 3. ®aza 3 T®

1. KonTposmpoBaTh BXOIAIIME TaHHBIE YEP €3 YKA3aHHYIO CETh;

2. UnenTtudukanus 1aHHBIX U CPAaBHEHUE C CYLIECTBYIOLIUMU IPYIIIaMHU YIPO3.

3. 3ammTa u MpOTUBOACHCTBUE YIPO3E.

KoHTpoJIb BXOAAIUX JAHHBIX 10 YKA3AHHOU CeTH

Ha sTom sTane cucrema Geper Ha ceOst OJTHBIM KOHTPOJIb HAJl BCEMU BXOASIINM U
ucxogsaumM [P-anpecamn m mMx mopramu cepBepa WIM CEPBEPOB, HA KOTOPBIX

YCTAHOBJICHO IIPUJIOKCHUC.

B3aMMHas MEePENrcKa Yepe3 KOPIOPaTUBHYIO MOUTY (WK CepBep);
nH(popMaIus, ckauaHHas Wi 3arpyxeHHas u3 HTepHera;

JAHHBIE, OTIPABIICHHBIE U NTOTy4YeHHbIE B cucTeme FTP;

JAHHBIC OTIPABIIAIOTCA U MPUHUMAIOTCS MO MpoTokody http/https(ceprep)

(peenus) (cepep).
[ToMuMoO ycTpaHeHUs BXOISAIIUX YIPO3 IO MHTEPHET-KaHajaM, MporpamMmma

0oOHapy>KMBAET U 3alluIlaeT KOHPUICHIIMATBHYIO HHPOPMAIIHIO:

aHaJIn3 JJaHHbIX U CPAaBHCHHC C Oazamu JAaHHBIX
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® yCTpPaHEHHE YIrpo3 XPAHEHUIO U PACTIPOCTPAHECHUIO HH(OPMALIK B CUCTEME;
® 33JIepXKKa MOTOKA KOH(MUIEHIINATLHON HHPOPMAIIHH;
e uH(QOPMUPOBATh AJIMUHUCTPATOPOB HH(POPMALIMOHHON CHUCTEMBI TIpU

BO3HUKHOBEHUH YIpo3 HH(HOPMALIMOHHOMY MTOTOKY;

® YIOPaBIATH JIIOOBIM TpaUKOM W PETUCTPUPOBATH Tpa(UK JTAHHBIX B ITOM

Tpaduke;

OUYMCTKA BUPYCHBIX JJAHHBIX HA OCHOBE CPABHEHUS C CYIIECCTBYIOIINMHU BUPYCHBIMU
6azamu
Mopaeas IIpoxyKIIMOHHOM JTOTUKHT

Pa3zpaboTka monenu oneHku yrpo3 B cdepe BHICOKUX TEXHOJIOTHI OCHOBAaHA
Ha JIOTMKO-BO3MOXXHOM TMOJXOJIE, 3aKJII0YaeTCs B TOM, YTOOBI IMOKa3aTh OIICHKY
YIpO3 C HEONPEICTICHHBIMHU BETMYMHAMU - BBIUYUCIUTD PE3YJbTUPYIOIINE 3HAYEHUS
YHUMOJAJbHBIX urcell u3 uatepsana [0,1] u 3akoHoB [TpoayKIIMOHHOI JIOTUKHU.

OkcrepTHbIe 3HaHUA[1-3] CITOKHOTO XapaKTepa MOTYT OBITh IPEICTABJICHBI B
BUJIE MHOTOYPOBHEBBIX CTPYKTYpP — «IEPEBHEB», MOJACIHUPYIOIINUX MNPUYUHHO-
CIIEICTBEHHbIE CBsSI3U yrpo3. B Mozaenu yrpo3sl Ha YPOBHE «JIHCTHEBY
COOTBETCTBYIOT KCIIEPTHHIM OIICHKaM pHCKa UX BOSHUKHOBEHU B uHTEepBaje [0,1].
OKCIIepThl TaKK€ CpPAaBHUBAIOT KOHBIOHKTUBHBIE W JU3BIOHKTUBHBIE CBS3HU
«BEpXyILIEK AepeBbeB» ¢ Becamu w3 [0,1], KoTOpas ONMMCHIBAET BO3MOXKHOCTH
UCIIOJB30BaHUA B MOJIETM MHOTOYPOBHEBOW «AEPEBSIHHOW» CTPYKTYpbl C
ucnonb3oBanueM IIpogykuvoHHod joruku  3akoHOB. OIleHEHHas JIOTHKa
UCIIOJIb3YETCS IJIs1 OLIEHKHU yTPo3.

Co BpemeHem cpena HHGPOPMAIMOHHON O€30MacCHOCTH MEHSIeTCs, |
AKCHIEPTaM NPUXOIUTCS IEPECMATPUBATD YTPO3bl, BEC UX OLIEHKU U BEC JIOTUYECKUX
onepalnui B3aMMOOTHOLICHUM MEXIY yrpo3amu. /[MHaMuKa pa3BUTUS MOJEIU
OIICHKH Yrpo3, (GOpMUPYEMOM 3KCIepTaMu, MOXKET OBITh yuyTeHa B IpaBUIIax
MPOU3BOJACTBA JUIsl TIPENCTABICHUS 3HAHUN 00 WHTEIUICKTYaJbHOW TEXHOJIOTHUHU
skcnepTHhIX cuctem (3C).

Jlnst pacu€ra OIIGHOK yIpO3 HCIHOJB3YIOTCS (DOPMATBbHBIC BBIPAKCHUS
MHOTO3HAYHOM JIOTHMKH, C TTOMOIIBI0O KOTOPBIX ONPEENSIOTCS 3HAaUeHHUST QyHKUIUN
[Mponykmonnoi moruku(ITJT)[1-3].

Opnako npu BbluucieHnn 3HadeHui ¢ynkuuid [1JI He yumThiBaroTcs Beca
orepaluii, UICNoJIb3yeMbIX B pyHKIusAx. CienoBareabHO He0oOXoanuMa pa3padoTka
aneMeHToB [1JI ¢ nepeMeHHbIMU BECaMU OTIEpPaLIHil.

®yukruu B [1J] 3amar0Test ¢ HCIOIB30BAaHUEM OTepaIuii: KOHBIOHKITUY f; =
bVc =max(b,c) wgusptonkuuu f, =bAc=min(b,c) a1 pacyéToB
3HaueHuid QyHkuui I1JI MoryT ucnosib3oBaThCs ClEAyOIIHME anreOpandyeckue
BBIPAKECHUS:
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fi=bVc=b+c—bc
fo=bAc=bc
N3BecTHBI (popMasbHbIE BBIPAKEHUS IJIs1 BBIYUCICHUS (QYHKUUNA U OT TPEX U
OompIieTO uYMciaa apryMeHToB. [[ns yuéra B mporecce BBIUYMCICHUS 3HAYCHHS
dbynkiuu MJI Beca onepanuu, popmManbhbie Beipaxkenus [1J]I 3anuiiem B Bue:
fi=bVicu f,=bA%cC
3IECh 4Yepe3 a MpEJCTaBIICHbl 3HAYEHUS Beca OINEpaluil AUZBIOHKIMU U
koHblOHKIMU II1JI. PaccMoTpum KoOHCTpyupoBaHHE (POpPMaNbHBIX BBIPAXKEHUH,
MO3BOJISIFOIIMX YUYUTBhIBaTh Beca onepauui I1JI. BBeném orpanunuenusi, KOTOpbIM
JIOJDKHBL YAOBIETBOPATh (popManbHble Bbipaxkenus [1JI ¢ mepemeHHbIMU BecaMu
JOTHYECKUX omnepauuid. 1) Bec noruueckoil onepanuy He MOKET PacCMaTPUBATHCS
B KaueCTBE 3HAUYEHUS JOMOJHUTEIILHOU IEPEMEHHON ATOW omnepaiuu. 2) 3HaueHue
MEePEeMEHHOM, 3ajarolieil Bec omepanuud B (HOPMaTbHOM BBIPAKECHHH, MOKET
NPUHUMATh JIIOObI€ 3HAYEHHS OTHOCHUTEIIBHO OCTAJIbHBIX MEPEMEHHBbIX. 3) YUér
Beca omnepauudd B (OpMambHOM BBIpAXEHUHM HE JIOMKEH WCKIIoYaTh MpU
npeo0pa3zoBaHugX 13 POPMYIIb U3HAYAIBHO 33JJaHHBIX B HEW IEpEeMEHHBIX. 4) YUéT
Beca omeparuu B (OpMaIbHOM BBIPKEHHH HE JIOJHKEH BBIBOJUTH €r0 M3 Kjacca
BbipakeHui [1J1. ITycTh Beipaxkenusi (2) ¢ yuéToM BBOJUMOM EPEMEHHOM onepanun
a MpeJICTaBJICHBI B BUJIE (371€Ch Mbl pACCMAaTPUBAEM PA3IMYHbIC BAPUAHTHI BBEACHUS
MIEPEMEHHOI Beca oNepanuu a):
fi=bA*c=(anb)A(anc)=aA(bAcC)
fob=bVv®c=(avb)v(avc)=aV (bVc)
fs=bA*c=(aVvb)A(avc)=aV(bAc)
fai=bVvVic=(aAb)V(aAc)=aA(bVc)
PaccmoTpennsie Bapuanthl (3) BBemeHuss Beca omeparmud Vo u A I1JI
MpoaHaIu3UPyeM C TOUKU 3PEHUS BBEAEHHBIX BBIIIE OrpaHuyYeHui 2) u 3).

[lyctb a > b, c , Torna:
fiir=bA*c=(@Ab)A(anc)=aA(bAc)=DbAc
fiz=bVvVic=(@avb)v(avc)=aVv(bVc)=a
fiz=bA*c=(aVvb)A(avc)=aV(bAc)=a
fia=bVvic=(@Ab)V(aAnc)=aAn(bVc)=bVc

[lyctb a < b,c , Torna:
foi=bA*c=(aAb)A(aAc)=aAn(bAc)=a
faz=bVvV®c=(avb)v(avc)=aVv(bVvc)=bVc
faz=bA*c=(aVvb)A(aVvc)=aV(bAc)=bAc
faa=bVv*c=(aAb)v(aAc)=aAn(bVc)=a

YuuteiBas TO, 4YTO (QYHKIIMU JOJDKHBI COJIEP)KAaTh BCE MepeMeHHbIe u3 (4) u
(5), ocTaBisieM TOJIBKO BBIPAKCHUS:
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fiir=bA*c=(@Ab)A(aAnc)=aA(bAc)=DbAc
fia=bVvic=(@Ab)V(anc)=aAn(bVc)=bVc
f22=bV*c=(avb)Vv(avc)=aVv(bVc)=bVc
faz=bA*c=(aVvb)A(avc)=aV(bAc)=bAcC
Beipaxkenuss fi; M f,, TpH HCKIIOYEHHMH CKOOOK IPOTHBOPEYAT
OrpaHMYEHHUIO 2) U UX MOXKHO He paccMaTpuBaTh. OCTaloTCA Ba BEIPAKEHHUSA f; 4 U
f23, KOTOpBIE IO3BOJIAIOT Yy4YHMTBHIBaTH Beca omepauuid I1JI. 3ammmem ux B
OKOHYATEJIbHOM BU/IE:
fia=bVvVic=an(bVc)
faz=bA*c=aV(bAc)
[Tomy4yeHHBIE BBIpAXKEHHS OCTAIOTCS B Kilacce (hopMalibHbIX BeipaxkeHu# [1J1,
YTO MOATBEPKIAETCS BbIIOJIHEHHEM 3akoHa Jle Moprana (8).
an(bVvc)=aV(bAc)

avV(bAc)=an(bVc)

B anrebpanueckom Bujie BeruuciaeHue 3naueHuii pyukmauit [1J1 ¢ BBeAEHHBIMU

BE€CaMU onepaunﬁ OCYIICCTBIIACTCA COIJIACHO BBIPAKCHAM:
fia=bVvic=an(bvc)=abVvc)=al+c—bc)
faz=bA*c=aV(bAc)=aVbc=a+bc—abc

PaccMoTpum mipumep — CTPYKTYpy B3aumMOCBsized yrpo3[4] B HEKOTOpoOM
BhluncnuTensHou cucreme (BC), onleHrBaeMoi s3KkcnepTaMu.

3akmouenue. Pa3pabortan mMeTon MPOIYKIIMOHHOW JIOTUKH MCKYCTBEHHOTO
HUHTCJIJICKTA, KOTOpBIfI HUCIIOJIB3YCTCA IIPpHU CO3JaHHMM MW HCIIOJIB30BAHUU
COBPEMEHHOW MOJIeTTH HH(POPMAITMOHHOW OE30MacHOCTH H peaju3yercs Kak
,Z[OHOJIHI/ITGJIBHHﬁ HHCTPYMCHT oOecneueHus1 O€30IMaCHOCTH CUCTEM.

Hcnoab3oBanHas Jureparypa

1. Darringer, John A., Daniel Brand, John V. Gerbi, William H. Joyner, and
Louise Trevillyan. "LSS: A system for production logic synthesis." IBM Journal of
research and Development 28, no. 5 (1984): 537-545.

2. Okwu, Modestus Okechukwu, and Angella N. Nwachukwu. "A review of
fuzzy logic applications in petroleum exploration, production and distribution

operations.” Journal of Petroleum Exploration and Production Technology 9 (2019):
1555-1568.

3. Ulewicz, R., Jelonek, D. and Mazur, M., 2016. Implementation of logic
flow in planning and production control. Management and production engineering
review, (1).

4. Zhora V, Synetskyi O. Use of the PVS formal logic system in the method
of formal proof of security in the construction of information security systems.
Technology audit and production reserves. 2021 Apr 30;2(2):58.

111



IHoaxox K onTUMAJBHOMY YIIPABJICHHUIO (PAH/IaAMH ¢ HECTPYKTYPUPOBAHHBIMHU
JAHHBIMH Ha 0a3e CIUIaiiH QYHKIUM.

C.C.Kenxaesn
Camapranockuii cocyoapcmeennwiil yhugepcumem, e-mail:
s.kenjayev22@gmail.com

AnHoTtauus: Ilpu ynpaBiaeHUMM AaHHBIX IPOLECC XpaHEHHs U 00paboTKe
JaHHBIX SABJISACTCA BaXHBIM (b&KTOpOM 06eCH€‘{€HI/I$I Kaduc€CTBa pe3yanaTI/IBHOI>'I
undopmaruu. Ha ypoBHe arperaiii W KOHCOJWJAIMU JIaHHBIX [O3BOJISET
IIOJIYYHTDb OCIIOCTHOC ITPCACTABJICHUC O CBOUX OIICpAlHAX U OIIPCACIIATh TCHACHIIMN
WJIIM MOJCIIM, KOTOPBLIC MOI'YyT OBITH HE OYCBHUJHBI IIPpU HM3YYCHHUH OTACIIbHBIX
HaOOpoB JaHHBIX. B pabore mpemsioxKeHbl MaTeMaTUYECKHE OCHOBBI OINKMCAHUS
MPOIICAYPHI arPETUPOBAHUS, C UCNOAB30BAHUEM CHAAUH (DYHKYULL.

Kirouesbie cioBa: SQL, NOSQL, arperanus nanubix, yrnpasieHue daiaamu,
KOHCOJUIAIK 0a3 JTaHHBIX, CIIaliH (QYHKITHS.

Abstract: In data management, the process of data storage and processing is
an important factor in ensuring the quality of effective information. At the data
aggregation and consolidation level, you can gain a holistic view of your operations
and identify trends or patterns that may not be apparent when examining individual
data sets. The paper proposes a mathematical basis for describing the aggregation
procedure using spline functions.

Keywords: SQL, NoSQL, data aggregation, file management, database
consolidation, spline function.

Annotatsiya: Ma’lumotlarni boshgarishda ma’lumotlarni sagqlash va gayta
ishlash jarayoni axborot sifatini ta’minlovchi muhim omil hisoblanadi.
Ma'lumotlarni yig'ish va konsolidatsiyalash darajasida operatsiyalar hagida yaxlit
ko'rinishga ega bo'lish va individual ma'lumotlar to'plamlarini o'rganishda
ko'rinmaslik ehtimoli bo'lgan tendentsiyalarni yoki modellarni aniglash mumkin.
Magolada spline funksiyalaridan foydalangan holda agregatsiya jarayonini
tavsiflash uchun matematik asos taklif etiladi.

Kalit so'zlar: SQL, NoSQL, ma'lumotlar agregatsiyasi, fayllarni boshqgarish,
ma'lumotlar bazasini konsolidatsiyalash, spline funktsiyasi.

BBenenue. B coBpemeHHOM Mupe, yIpaBisieMOM JIaHHBIMHU, 3(P(HEKTHBHOE
XpaHeHue u 00paboTka ¢GaioB SBIAETCS OJHUM U3 Hanbojee BaKHBIX (aKTOPOB
oOecrieueHuns KauecTBa Pe3yIbTATUBHOW HH(OPMAITNU B CUCTEMaX aBTOMATH3AIUU
ynpasienus. [Ipu pa3paboTke TakMX CHCTEM, OCOOEHHO KOI/Ia HCIHOJIb3YHOTCS
OonpIe O0OBEMBI JTaHHBIX, BXKHO BBHIOMPATH IMOIXOIAIINE METOIbI XpaHEHUS,
obecrieunBaroOIIe IEI0CTHOCTh, JOCTYIMHOCTh M 0€30MacHOCTh JaHHBIX [1].
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Xpanenue (HaiiJIoB B CUCTEMAX YIIPaBICHUS JaHHBIMH TPEOYET TIIATEIHHOTO yUeTa
Takux (aKTOpoB, Kak oOOBEM JIaHHBIX, IIa0JIOHBI JOCTyMa, TpeOOBaHUS
0e3omacHOCTH W MaciuTabupyeMocTb. Mcmons3yss COOTBETCTBYIOLIME METObI
XpaHeHus: U 3(PGEeKTUBHO UHTErPUPYsS] UX C CUCTEMaMH YIIPaBIEHUS JTaHHBIMHU,
pa3paboTUYHKH TOJDKHBI 00ECTIEUNTh ONITUMAIIFHOE XPaHEeHUE, YIIPaBIECHUE U JOCTYTI
kK cBouM (haiinmam. Kriaccudukamus MaHHBIX IO3BOJISET ONPENCIUTh, TJI€ OHU
XPaHITCS, YTO ATO TaKO€ W JUIA KaKMX OINepaluid WX MOKHO HMCIOJIb30BaTh. B
HacTosIIee BpeMs 11t 3PPEKTUBHOIN OpraHU3aIiy mpoiecca padoTsl ¢ PailioBbIMU
JAHHBIMH OJTHUM W3 OCHOBHBIX ITAPaMETPOB SIBIISIETCS, MIPEXK]IE BCETO, MPABUIIbHbBIN
BBIOOp TUNOB (haiiioB M CTPYKTYypbl AaHHBIX [3]. Ilo mepe yBemmueHuss oObeMa
JTAHHBIX, PA3HOOOpa3us TUTIOB (haJIOB U CO3/IaHUS PA3IUYHBIX CITIOCOOOB (POpMATOB
XpaHeHusl (aillloB €CTECTBEHHbIM 00pa3oM BO3HHMKaeT MpoOiemMa BpPEMEHHOMH
CIIO)KHOCTH 00pabOTKM JaHHBIX C (pu3nyeckoil Touku 3penus [4]. Kpome Toro,
HaOJI0IaeTCsl, YTO YBeJIMuYeHUue TpeOoBaHUU K Habopam OONBIIMX JAHHBIX U
HIHPOKOE pacripocTpaHeHHe TUTIOB daiinos TIPUBOISIIIINAC K
HECTPYKTYPUPOBAHHOCTH B  OOJBIIEH YacTU COBPEMEHHBIX TEXHOJOTHH
HUCCKYCTBEHHOTO HWHTEJUICKTA, TMPUBOAAT K JOCTHKCHHUIO KPUTHYECKON TOUYKU
BPEMEHHOM CJOKHOCTH MpHU pelIeHMH MHorux 3anad [3]. Hcnons3oBaHue
uepapxudeckux (HSP) u pacnpeneneHHbIX TEXHOIOTUA NpU paboTe ¢ OOIBITUMU
o0beMaMi JaHHBIX MIHPOKO TPUMEHSIETCS ISl TIOWCKA PeIIeHUH OOIBITMHCTBA
npoOieM  HECTPYKTypUpPOBAaHHOCTHM  uHpopMauuu [4], mnpuueMm  BBIOOD
WCIOJIb30BaHUS PA3IUYHBIX TEXHOJIOTUN 3aBUCHUT OT LIEJIH 3a/1a4H.

Pecypceol, Beigaroiue 0oJblive TaHHbIE MOTYT ObITh BECbMa pa3HOOOpa3HBI.
Hanpuwmep:

- UHTEPHET - COMANIbHEIE ceTH, 070k u caiitel CMU, unteprer Bemei (IoT)
U T.1L.;

- KOPIIOPaTUBHBIC HUCTOYHUKY - TPAH3aKIIUH, APXUBBI, O0a3bl TaHHBIX U T. 11.;

- ycTpomcTBa, cobupatomue uHpopmanuio - GPS-curnaibl aBTOMOOMIIEH,
METEeOopoJoTHIeckoe 000py0BaHue | T.11.

B kadectBe mnpHUMEpPOB CEPBHUCOB, OCYLIECTBISAIOMIMX Ipolecc cOopa
uHopmanmu, To ectb Data Mining moxxHo npupectu: Qlik, Vertica, Power BI,
Tableau. @opMaT JaHHBIX , IPU ITOM MOXKET OBITH Pa3HOOOPA3HBIM - BU/EO, TEKCT,
tabauipl, SAS.

B omimuuu or moaxogoB kK 00pabOTKe AaHHBIX OJHOPOAHOrO (opmara,
nporiecc coopa nu 06paboTKu OOIBIIOTO0 MACCHBA JAHHBIX PA3TMUYHON HHGOPMAITHH
OCYUIECTBJISIETCS B CIACAYIOIIMX ITANAX:

- MIOCTAaHOBKA 3a/1a4M JIJIsl aHATTUTHKY;

- cOOp JaHHBIX C WX MapalIeTbHOM MOATOTOBKOHM (IEKOJUPOBKA, OTCEB

Mycopa, yJajJeHrue HepelleBaHTHON nHdOopMalnm);
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- BBIOOp ajNropuTMa aHaJIu3a JaHHbIX;

- 00yyeHue MO BHIOPAHHOMY AaITOPUTMYy C JaJbHEUIIMM aHAIU30M
OOHapyXEHHBIX 3aKOHOMEPHOCTEH.

B GonpimHCTBE Cc1yyaeB NOIyUYEHHbIE HEOOPAOOTaHHbIE JaHHBIE XPAHATCS B
TaK Ha3bIBAEMOM «03€epe AaHHbIX» - Data Lake. @opMaT 1 ypoBeHb CTPYKTYpHU3ALNA
uH(OPMAITUU TIPU STOM MOKET OBITH PA3HOOOPA3HBIM:

- CTPYKTYpHUPOBaHHBIE (JAHHBIE B BUAE CTPOK U KOJIOHOK);

- YaCTUYHO CTpyKTypupoBaHHbie (oru, CSV, XML, JSON-daiins);

- HecTpykTrypupoBaHHbie (pdf-gopmar, popMatr JOKyMEHTOB, BHJIECO, aAYJIHO
¥ U300pakeHus).

O4eBHIHO, YTO ONTUMU3ALUA OOpPaOOTKU JAHHBIX HECTPYKTYpPHUPOBAHHOTO
THUIIA O3BOJIAET BIPA0OTATh MOJIXO/IbI U METObI 3P (HEKTUBHON 00paOOTKH JaHHBIX
ocTajbHBIX TUMOB. OCHOBHBIE MpoOJeMbl MpPU padoTe ¢ OONBIIUMHU JAaHHBIMHU
HECTPYKTYpPUPOBAHHOIO THUIA CBA3AaHBl C YBEIMYEHUEM O00bEMA JaHHBIX IPH
XpaHeHUH HMHGOpMalMK U TepeBojoM €€ B UU(poBOMl BUI, yAOOHBIM ais
najabHeHIe oopaboTKy.

[Ipy nmpuMeHEeHUH TEXHOJIOTHMH MH(OPMAIMOHHBIX XPaHWIMIL JJIs aHaIu3a
0O0JIBIIKX JAHHBIX, CIEAYET 00paTUTh BHUMaHHE HE TOJIbKO Ha aJIrOPUTMBbI aHAIN3A,
HO U Ha BCE ATanbl paboThl ¢ JaHHBIMU BKJIIOYAIOUIUE B ce0si cOOp, aHAIM3, a TAKXKE
BU3yaJIM3allMI0 JaHHbIX. Ha KaxqoMm sTame BO3HUKAIOT BOIMPOCHI ONTHMHU3ALUU
IIPOLIECCOB, B OCOOCHHOCTHU IPHU yBEJIWYEHUM CTENEHU pa3sHopojgHocTu. llpexne
YeM MPUCTYINaTh K aHAJIW3Y JAHHBIX, HEOOXOAMMO BBIIOJHUTH PAJ TPOLELYP,
HalpuMep, TAaKUX KaK arperupoBaHWE€ M KOHCOJMJALMsS, LEIb KOTOPBIX —
JOBEICHUE JAHHBIX A0 MPUEMIIEMOr0 YpOBHS KayecTBa W MH(POPMATUBHOCTH, a
TaKk)kK€ OpraHu30BaTh HX HWHTEIPUPOBAHHOE XPAaHEHHE B  CTPYKTypax,
o0ecneunBaroIIUX UX LEI0CTHOCTh, HEIPOTUBOPEUUBOCTb, BBICOKYIO CKOPOCTH U
TMOKOCTb BBIMOJIHEHUS! aHATUTHYECKUX 3alpPOCOB.

[Ipu arperanuu JaHHBIX KaXbIi U3 (ailioB arperupoBaHHON MH(pOPMALIUU
OOBIYHO  MO3BOJISIET  MOJYYUTh  Y3KOCHEHHAIM3UPOBAHHYIO  KOHKPETHYIO
uH(pOpMaLIMIO, XPAaHUMYI0 B HEM M 3TO, KakK CIEICTBHE, BJIEYET IOTEPIO
OPEICTaBICHUS O 3alpaliuBaéMoOM OOBEKTE B LEJIOM WIH HCKAXKECHUSIM
MH(pOpMaMK IyTeM, HalpuMep, HEKAYECTBEHHOM CHHXPOHM3ALUU JaHHBIX.
[ToaToMy 3a7adya KOHCOJNMJALMU JaHHBIX, OCOOCHHO TEKCTOBBIX, U3 Pa3INYHbIX
HE3aBUCUMBIX HCTOYHHMKOB (arperupoBaHHBIX (alJIoB) sIBISIETCS eul€ OJIHOM
aKTyaJIbHOU MpoOIEeMOi.

IHoaxoabl K arperanMu M KOHCOJIWAALMH JAHHBIX. Arperanus JaHHBIX
ABJISIETCSI BAXKHBIM I1arOM B KOHBEWEpe aHalM3a JaHHBIX, TaK KaK OHA MO3BOJIAET
OpraHu3alMsIM TOJYYHUTh IEJIOCTHOE MPEICTABICHUE O CBOMX ONEpALUAX MU

onpeAcIsAITb TCHACHIMU WKW MOACIIM, KOTOPLIC MOI'YyT OBITH HE OUYCBU/HLBI IIPpHU
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M3YYeHUH OTIENbHbIX HaO0poB naHHBIX. KoHconmuaupoBaHHBIE JaHHBIE MOTYT
3aTeM ObITb NPOAHATU3UPOBAHBI JJIA U3BJICUECHUS] UEHHBIX WJIEH U NPUHATHUSA
000CHOBaHHBIX PEIICHHA.

Cy1iecTByeT HECKOJIBKO METOI0OB U METOJOJIOTM JJIs arperanyy JaHHbIX, B
3aBUCUMOCTH OT XapaKTepa JaHHBIX U JKEeJAeMOro pe3yJibTara. MOKHO BBIIEITUTH
CeAyoIIre 00IIHe MOIXO/IbI:

- Cymmu3zanus BKIIIOYAET B ce0sl CyMMUpPOBaHUE HEOOPaOOTaHHBIX JAaHHBIX
IyTEM pacyeTa METPUK, TAaKUX KaK CpEJHHE, WTOrOBbIE WJIM MPOLICHTHBIE.
Hanpumep, miatgopma couuaibHbIX — CeTell MOXKET coOupaTh JaHHBIE O
B3aUMOJICVCTBUM C IOJIb30BATEISIMU, pacuyeTa CpeJHUX JIAWKOB, KOMMEHTAPUEB U
aKIIMii Ha TTOCT, YTOOBI OLICHUTH O0IIIee B3aUMOJICHCTBUE C Ay TUTOPUECH;

- ROLL-UP mo3Bonsier arpernpoBath JaHHBIC MyTeM IMepexoia oT Oojee
noJpoOHOTO YPOBHS K CBOAKE Ha Oojee BBICOKOM ypoBHe. Hampumep,
MHOTOOTpacieBass  KOMIIaHHUsS MOXKET IIepeAaBaTh JaHHBIE O pPE3yJbTarax
JEATENBHOCTH M0 KaXKOW M3 OTpaciieid Ha peruoHajIbHbIE U TNI00AIbHBIE YPOBHH,
YTOOBI OJMYUUTh HATJISAHYIO KApTHUHY 00 0011l MPOU3BOIUTENBHOCTH;

- IpU METOJI€ TPYNIUPOBKH JAHHBIE MOTYT OBITh arperupoBaHbl IyTEM
IpyNIIMPOBaHUS aHAJIOIMYHBIX 3aIMCEN BMECTE HA OCHOBE KOHKPETHBIX KPUTEPHUEB.
3TO0 MO3BOJISIET IPOBOJUTH CPABHUTEIBHBIN aHATU3 U UIEHTU(PUKALIUIO TeHICHIUN
B IIOJIMHOKECTBAaX JaHHbIX. Hampumep, rpynnupoBKa JaHHBIX KIMEHTOB IO
BO3PACTHOMY JAMAIa30Hy Ui aHAJIN3a MOBEIEHUS 3aKyIIOK B Pa3HbIX JeMorpadusx.

OgHUM U3 KIIIOYEBBIX NPEUMYIIECTB OOBEAMHUTENIBHOM HH(pOpManuu
ABJIIETCS CIIOCOOHOCTh WJIEHTU(UIIMPOBATh KOPPEISLUUU U HUIEH, KOTOpbIE B
MPOTHUBHOM CJIy4ae MOTYT OCTaThCsi He3aMmeueHHbIMU. Hampumep, mocTtaBUIMK
MEIULUHCKUX YCIyT, KOTOPBbI arperupyer JaHHblE€ IALMEHTOB M3 Pa3HBIX
MUCTOYHUKOB, MOXET BBISIBUTh NOTEHLMAIbHBIE (PAKTOPHI PUCKA I ONPEEIICHHbIX
3a007€BaHUM WM COCTOSHUHA. OTO MOXET NPUBECTH K MPOAKTUBHBIM
BMEILIATEIBCTBAM U IIEPCOHAIIM3UPOBAHHBIM IIJIAHAM JICYEHMS, B KOHEYHOM HMTOTE
YJIYYILIHUB Pe3yJIbTaThl MALIUEHTOB.

O6benuHeHre MHPOPMAITUN TAKKE MO3BOJIAET OPraHU3alUsIM OOHAPYKUBAThH
aHOMaJIMU U BBIOPOCHI, YTO MOXET yKa3bIBaTh HA NOTEHUUAIbHbBIE TPOOIEMBI WIN
BO3MOKHOCTH. CpaBHHMBasi W aHAIM3UPYs [JIaHHBIE W3 PAa3JIUYHBIX CHUCTEM,
IPEANPUATHS MOTYT ONPEIEIUTh PACXOKICHUS U IPEANPUHATH COOTBETCTBYIOLIUE
neiictBua. Hanpumep, OaHK, KOTOpBIA arperupyer JaHHbIE O TPaH3aKUUAX U3
HECKOJIbKMX KaHaJIOB, MOXKET OBICTpO OOHAapyXUTh MOIIEHHUYECKHE JEeUCTBUS
U IPEJOTBPAaTUTh (PUHAHCOBBIE TOTEPH.

CoBetbl 110 3QPEKTUBHON arperayuy JaHHBIX BKIIOYAIOT B ce0sl co3gaHue
YETKUX MOJIMTUK YINPABIEHUS JAHHBIMH, OOECIEYEHUE KayecTBa U LIEJTOCTHOCTH
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JAaHHBIX, a4 TAKKC UCIIO0JIB30BAHHUC IICPCIOBBIX MHCTPYMCHTOB dHAJIUTUKU. Baxno
ONpCACIINTE CTAHAAPTHI AaHHBIX, YCTAHOBHUTL BJIAACHUC JAaHHBIMU U MOAACPKUBATDH
COIJIaCOBAHHOCTb JAaHHBIX B PA3HBIX HMCTOYHHKAX. KpOMe TOro, HCIIOJIb30BaHUC
TEXHOJIOTUH aBTOMaTu3alyyu U MalllnuHHOI'O O6y‘I€HI/IH MOJKCT OIITHMHU3HUPOBATH
IMponueccC arperanuu JaHHbIX, YMCHBIIUTD OIIIMOKY M TTOBBICHTH SCI)(i)CKTI/IBHOCTB.

B urtore, noHnManue Ba)XHOCTU 00bEIMHEHNS HHPOPMALIMK UMEET KU3ZHEHHO
BOXHOE 3HAYEHME U1 OPraHU3ALMM, CTPEMAIIMXCS HCIIOIb30BaTh CUIY JAHHBIX.
OObenuHsIs U UHTETPUPYS JAHHBIE U3 PA3JIMYHBIX HCTOYHUKOB, IPEAIPUSITHSI MOTYT
MOJIyYUTh HEHHYI0 HH(POPMAIMIO, YIYYIIMTh MPOLECCHl MPUHATHS pPEUIeHUH U
CTUMYJIUPOBaTh HMHHOBalMH. [IpuHuMas >3QQPeKTUBHYIO0 MNPAKTUKY arperanuu
JAHHBIX MOJET JaTh BO3MOXKHOCTb  OPTraHU3alMSAM OCTAaBaTbCA  BIEPEIH
KOHKYPEHLUHU U pa30JI0KHUPOBAaTh HOBbIE BO3MOXHOCTH ISl POCTA.

MartemaTH4yecKHe OCHOBBI METOJ0B arperamui " KOHCOJHIALMH
AaHHbIX. /(11 opranuzanuu 3(QpQPexkTUBHON pabOTBI C HECTPYKTYPUPOBAHHBIMU
JaHHBIMU B KaueCTBE MATEMaTHYECKOIO afrapara METOJIOB arperauu OOJbLIMX
JAHHBIX MPEAJIOKUM BEPOATHOCTHBIE MATEMATHUYECKUE CTPYKTYPBIL.

PaccMoTpuMm  crimalH-moaxoJ K arperupOBaHUIO naHHbIX. lloMumo
TUCTOTPaMM M YacCTOTHBIX IIOJUIOHOB B KAa4eCTBE MAaTEMAaTUYECKHX MOJEIEH
arperaToB MOJKHO  HCIIOJb30BaTh CIUIAMHBI, KaK KyCOYHO-IOJMHOMHAIbHBIE
¢ynknuu. CriailH  npeicTaBisieT  co0oil  TOCTaTO4YHO —TJAAKYH KYCOYHO-
MOJIMHOMUANIbHYI0  QyHKIuio. [lockonbky  criailH — siBIsieTCS  KYyCOYHO-
MOJIMHOMHANIBHON (PyHKIMEW, TO €ro MOXKHO paccMaTpuBaTh KakK (YHKIHIO
arperupoBaHusl JaHHbIX. DYHKIUS arperupoBaHMsl  BBINOJHSAET YHMCICHHbIE
00paboTKy HaOOPOB JAaHHBIX U BO3BPAILIAET CIIaiiH-3HaueHus. CIUTaliHbl TOJIE3HBI
JUIsl aHaJIW3a HEONPENENEHHOCTH B JAaHHBIX H3-3a TOTO, YTO OHM aJEKBAaTHO
MPEACTABIISIIOT YaCTOTHOE pacIpeesieHUe JaHHBIX.

[IpeanonokKuM, Y4TO HAM M3BECTHA BHIOOPKA = =1{£,&,,..&y . CilydailHOU

BEIMYMHBI & ¢ (QyHKIUEH TioTHOCTH BepostHocTH f(X) m HocuTenem [a,b]. B [2]

paccMaTpUBAETCs HOBBIA TMMOJXOJ K BOCCTAHOBJICHHUIO (YHKIUS IUIOTHOCTU
BEPOSITHOCTH HA OCHOBE HSMIUPUYECKMX JaHHbIX. [logxon ocHOBaH Ha
anmpoKcuManuu (QYHKIUH TUIOTHOCTH BEPOATHOCTH B HEKOTOPOHM TOYKE C
UCIOJIb30BAaHUEM MPAMOYTOIBHBIX siiep NEpeMEHHON HUPUHBI h. BakHO OTMETHUTS,
YTO TMOAXOJ] UMEET OMNPEeNIeIEHHOE CXOACTBO C TMCTOIpaMMaMM, B YaCTHOCTH, C
METOAOM ycpeaHeHus rucrorpamM. C Apyroil CTOpPOHBI, CTPYKTypa U TOYHOCTh
MOCTPOCHHBIX OIEHOK COOTBETCTBYIOT SJAECPHOMY MeToay. Takum 00pa3om,
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UCIIOJIB3YS JJaHHbIC = Clieays padoTe [2] MOXKHO MOTYUYUTh OLeHKY f(z) (yHKuuu

TIOTHOCTH f(Z), TAKYI0 UTO |¢(;)_%(2) ~h* vz [ab]

rae h — mapamerp CrilaXUBaHHSA .
PaccMoTpuM Bompoc TOCTpOEHUsI CIUTaliHA S , aNIpPOKCHMHUPYIOLIETO
¢ynxkmuro mnortHoctH f(X), Tak 4TOOBI BBINONHANACH OUEHKA |f—s|<Ch*

Jlnst aTUX 1enedt moctpowM B obOnacty [a,b] ceTkm
w, ={z, =a+ih,,i=0,.,N,}, o, ={x =a+ih,i=0,.N, }
Ha ceTke o, BBIYMCIUM 3HAYEHHUS f, = f(z ), CIUIAiH S OyaeM CTPOMTH
Ha CETKE o,
KpaeBbie ycrmoBusi BbIOEpeM ClEIyIONIUM 00pa3om
s(a)=0,s'(a)=0,s(b)=0,s'(b)=0
NZ

D (s(z;)- f;)? > min. 1)

i=1
B cnywae kyOWueckux CIUIafHOB, KaK KJIACCHYECKHUX TaK U
SPMHUTOBBIX, 3a/1a4a (1) CBOAUTCA K PEIICHUIO NATHANArOHAIbHOW CUCTEMBbI
JUHEWHBIX anreOpanveckux ypaBHeHMH. [[ns KyOWueckux CIUTaiiHOB
CIIpaBEIMBa CJIEYIOIIAsl OLICHKA
v v 4—v (4)
[ £ —s| < kng] e (2)

rne K — koHcranTa, He 3aBucsmas oOT Ny. 3amady MOXHO YIPOCTHUTH,

AN
CCJIM BBIYUCIIMTL B Y3JIaX CCTKH @, 3HAYCHHUA fi

Jns stux ueneil OyaeM HMCHoOJIb30BaTh 3HAYEHUS ?Cor(zi) U NpoLEeAypsl
crnaxuBanus. Hampumep, nns KilacCMYeCKMX KyOMUECKHX CIUJIAfHOB MOKHO
UCIIONB30BaTh METOJ CKOJB3AILIErO CPEAHErO, METOX B3BELICHHON JIOKAJIBHOU
perpeccur, ¢uibTp  CaBuukoro—l'ones. Cnemyer  cTpeMuTbCs,  UYTOOBI

BBITIOJIHSUTUCH OLIEHKH ?i_ f(x ) =0(h*)

B »TroM ciiyyae mnocTpoeHuE CrulaiHa CBOJIWTCS K PELIEHHUI0 Tpex
JMArOHaJbHOM CHUCTEMbl JIMHEHHBIX alreOpanyeckux YypaBHEHUH u Oyner
BBITIOJIHEHA OIleHKA (2).

JIist SpMUTOBBIX KyOWYECKHMX CIUIAMHOB B Y3JIaX CETKU ®, HEOOXOIUMO

N N
BBIYUCIUTDG f; W 3HAUEHUS MPOU3BOAHBIX f,.

bynem wucnonszoBate ¢uiabTp CaBunkoro—lones ¢ KyOMYECKUMH
MOJIMHOMaMHU. B 3ToM citydae 11 HOCTPOCHUS! SPMUTOBBIX KyOUUYECKHUX CILIAHOB
JIOCTATOYHO JIOKAJIbHBIX BbIYMCIeHUH. Ha kaxaom uHTepBae [x j1:X jJ,j =1...n
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ATU CIUTAMHBI IPEJCTaBUMbI B BUjie [3]

s(x)=fv((x=X;4)/h;)+ fj’_lw((x—xj_l)/ hj )+

+ fv((x=x;)/ hy )+ fFw((x—x;)/h;),

20e —v(x)=(|X-1)°(2x+1);w(x) = x(|x -1)°.

BaxxHO OTMETHTBb, 4YTO TIIOCTPOCHUE PETPECCUOHHBIX MOJEIEU C
arperupoBaHHBIMU BXOJHBIMH JTaHHBIMU Tpeoyer VICIIOJIb30BaHUs
COOTBETCTBYIOIIUX YUCIOBBIX npoueayp. C 3Tol HENnblo NPUMEHSAETCS YUCIEHHBIN
BeposATHOCTHBIA aHanu3 (UBA). OrnuuurensHoit ocobenHocThio UBA sBisieTcs
HaJIM4ME Pa3BUTHIX apudMeTHUecKuX onepanuii Hajg (YyHKUUSIMH ILJIOTHOCTU
BEPOATHOCTH, I KOTOPbIX BBOAUTCA noHsATHEe DIIB — 3HauHble IepeMeHHbIe. B
pamkax YBA wuMeercss BO3MOXXHOCTb BBIYUCICHHS (YHKIHUA OT CIIy4alHBIX
apryMEHTOB C MCIHOJIb30BAHUEM MPOLEAYP ITOCTPOECHUS  BEPOATHOCTHBIX
pacmpenuid. B pamkax UBA pemarorcst paznuyHbie 3a1a41 YUCICHHOIO aHAJIN3A,
B TOM YUCJIE 33/1a4M UHTEPIOJSALNHN, alllPOKCUMALUHA ¥ ONITUMU3ALNH.

Cnenyer OTMETUTh, YTO BO MHOTHUX CJIy4YasX BpPEMEHHBIE PsIbI
aHAIM3UPYIOTCS Kak Oonblnve JaHHbIe. [l aHanmm3a B3aMMOCBS3U  MEXKIY
BPEMEHHBIMU PSAJaMH JAHHBIX Mbl HCIIOJIB3YyEM MPOLEAYPHl arperupoBaHUs.
N3BeCTHO, UTO BpEMEHHBIE PSAZIbI XOPOILIO ONMCHIBAIOT AYMIIMPUYECKUE JAHHBIC NS
MHOTHX MPAKTUYECKUX U TEOPETUUECKUX CUTYALHSAX, TEM HE MEHEE, CYLIECTBYIOT
HCCIICIOBAHMS, B KOTOPBIX YTBEPKIAETCS, YTO BPEMEHHBIE PSAIbl HEBEPHO
IPEICTABIISIOT SBJICHUS, B KOTOPBIX HA0OP pean3aiuii Ha0I01aeMoil TepeMeHHOM
MMEET OIPEIEICHHYI0 CTENEHb WM3MEHYMBOCTH. CyIIECTBYIOT JBE THUIIMYHbBIC
CUTyalMH, Korga 310 mnpoucxoaut. llepBasg curyanus umeer MecTo, eciu
NEpEMEHHAsl U3MEPSETCS BO BPEMEHU JIJI KaXXI0T0 MHJIUBUAA TPYNIIbL, U UHTEPEC
HCCIIEIOBATEISL OTHOCUTCSA HE K MHAMBHIAM B OTJIEJIBHOCTH, a K IPYIIE B 1eaom. B
ATOM Cllydyae BPEMEHHOM psiji BRLIOOPOYHOTO CPEAHEro HaOII01aeMOol epeMeHHON
BO BpEMEHHU OyJeT ciadbIM IpeicTaBiieHneM. Bropas cuTyanusi, Korja nepeMeHHas
HaOJIOaeTCsl Ha JAHHOM dYacToTe (HalpuMep, MHUHYTHI), HO €€ HEOO0XO0IuM
aHAJIM3UPOBATh C MEHbIIEH YacTOTOM (Hampumep, AHEH). DTU JBE CUTyalluu
ONMCBHIBAIOT PACIIPEEICHHOE U BPEMEHHOE arperupoBaHue, COOTBETCTBEHHO. B
K&KJIOM Ccllydae BpEMEHHBIE pAIbl  paclpeiesieHuil MpeasiaraloT — 0Oosee
MH(OpMaTUBHOE MTPEACTABICHHE, YEM JIPyTrue (POPMBbI arpErMPOBAHHBIX BPEMEHHBIX
PAIOB.

3akurovyenue. KoHcTaTupyss Hy»KHO CKas3aTh, YTO B HACTOSIIIEE BpEMS
Heles1eco00pa3Ho paboTaTh Ha OCHOBE OJTHOTO MOJIX0/1a K CO3AaHUIO IPOTPaMMHBIX
OPOJAYKTOB U CEPBUCOB IMpHU paboTe C HECTYKTYpUPOBAHHBIMH (HalIOBBIMU
JaHHBIMU Pa3JIMYHOTO THIA, MOCKOJIbKY pasHooOpasue (aijoB U B TO K€ BpeMs
BO3pacTalolUil 0XBaT cepur (HailioB MPUHAJIEKHOCTh K TUITY OONBIIUX JaHHBIX
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SIBJISFOTCSL OCHOBOM VI MCTOJB30BaHMsI CHUMOMO3a moaxoaoB. Kpome Toro,
COBPEMCHHBIC 3a/1aui TPEOYIOT paboThI ¢ OoJiee ONepaTUBHBIM MMOTOKOM JaHHBIX,
9TO BHOBH CO3/1a€T TPOOJEeMy BpPEMEHHBIX PECYypCOB, 3aTpavydBacMbIX Ha
CTPYKTYpUPOBaHHE JaHHbIX. [lodTOMYy OYeHb BaXHOW 3amauedl sABIAETCS
MPOEKTUPOBAHUE APXUTEKTYpP 00pabOTKHU JAaHHBIX C YYETOM OyIyIINX TpeOOBaAHMUIA,
yTOOBI 00pabaThiBaTh JaHHBIE U OBICTPO IMOIY4YaTh HEOOXOAMMBIC AKTyaJlbHbBIE
BBIBO/IbI B J1000#1 cepe. M3 ombiTa Beaymux KOMMAHWN MHpa, MPOBOJMUBIIMX
Takyr paboTy, YCTaHOBJIEHHO 4YTO, HECMOTpsS Ha 00BeM HH(pOpPMAIUHU, CIEAYET
OTMETHUTh, YTO T€, KTO 3apaHee TOTOBWICS K OojblieMy oObeMy HH(pOpmaiuu,
nobunnch 0osnee 3pGEKTUBHBIX PE3yNbTAaTOB. Acpecayus u KOHCONUOAYUs OAHHBIX
MO2Ym OKA3amv CYWeCmeeHHoe GlusiHue Ha npoyedypvl 00pabomxu U XpaHeHus
OAHHbBIX, CBA3AHHBIX C pauiosbimu danubimu. Koeoa oannvie acpecupyromcs, oHu
00beOUHAIOMCSL 8 00UH HADOP OJIs1 NOAYYeHUs C80O0KU Uiy 063opa oannvlx. C Opyeoi
CMOPOHbL, KOHCOAUOAyusi npeononazaem o00OvbeOUHeHUe HeCKOIbKUX Habopos
oannwix 8 00un. Oba memooda mocym npugecmu K 6ojee 3¢hghexmueHomy XpaHeHuro
u 0bpabomke OaHHBIX, A MaKdce K Oojee MOYHOMY U KpAmKomy aHaiusy. Baswxcno
8blOpamsb Memoobl, COOMeemcmayruue muny oauusix. B pabome coenan akyenm
Ha 60NPOCHl NPUMEHEHUsI CHAAUH azpe2ayuu Kak 6oee ungopmamugHsvie mooenu
0J151 npe0Cmasienus: U aHaiu3a U3MeHYU80CMU OAHHbIX 8 3A0a4ax 80CCMAHOBIeHUS]
3aeucumocmu, uem opyeue ¢opmul azpecuposanus. C omoi yeavio Ovlia
paccmompena npoyeoypa azpecupoéaHus, OCHOBAHHAS HA NpPeoCcmAasieHuu
8DEMEHHBIX Pps008, UCNONL3YSA CHIAUH azpezayuto OaHHblX. Taxue npoyedypol
azpe2uposanusi nomMo2aom Ccokpamums 00bEM 6blYUCIeHUU npu obpabomke
OGHHLIX U ABAAIOMCSL 8ANCHOU OCHOBOU Ol U3GNEYEHUs NOJIe3HbIX 3HAHULL U3
OonbUUX 00bEMO8 OAHHDIX.
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NCITOJIB3OBAHUE HCKYCCTBEHHOI'O UHTEJIVIEKTA B
OBPA30OBAHUU

Kypo6anoB An-bByxopuii Cyaran0ekoBu4, nearor-craxep
VYuuepcuret apyx0s1 HaponoB numenu akagemuka A.KyarGekosa.
Pecnybnuka Kazaxcran., r. [IIbiIMkeHT
albukhoriy@bk.ru

AHHOTanMs. MakoJyiala CyHbUM MHTEJUIEKTHUHT XO3UPIrd OWJIMM Oepuiil
xKapa€Huna QoumanaHuml Xakuaa, yHU (oNJallaHUIIIard KaMYWIMKIap Ba
IOTYKJIap, IIYHUHTACK Kelakak/a CyHbUU WHTEIUIEKTHU camMapaiu (ouaanaHuIil
TyrpucHuaa 0aéH KUIUHAIH.

Kaaur cy3nap: CyHbUl HMHTEIUIEKT, paKaMmJIM TEXHOJIOTHS, WHTETpalus,

MHTEIJUIEKTYaJIb YCHUILL.

AHHOTaIII/Iﬂ. B cratbe PacCCKa3bIBACTCA 00 MCIOIL30BaHUH HCKYCCTBCHHOI'O
HHTCIIJICKTAa B o6pa3013aH1/H/1, a TaKKC O HOBOCTAX M HCTAaTHUBHBIX ITOCJICACTBHAX
HCKYCCTBCHHOI'O MHTCIIJICKTA B 6ynymeM.

KiawuyeBble ¢JI0BO: I/ICKYCCTBeHHBIﬁ HWHTCIIJICKT, HMHTCIJICKTYAJIbHOC

IMOBCACHUC, HHTCTPAllUA 06pasoBaHHe.

Summary. The article talks about the use of artificial intelligence in
education, as well as about the news and negative consequences of artificial
intelligence in the future.

Keywords: artificial intelligence, intellectual behavior, integration education

B ObicTpo pazBuBaromieiics chepe oOpa3oBaHUs BIMBAHUE UCKYCCTBEHHOTO
untewiekra (M) Bo3HHMKIO Kak mpeoOpasyromias cujia, nepepopMysiupyronas
TPaJWLIMOHHBIE TMAapaUTMbl W OTKPHIBAIOIIAsi HOBYIO 3Py NEAaroruyecKux
BO3MOKHOCTEH. DTO MCCIEOBaHUE MCCIEAYET JAMHAMUYECKOE B3aUMOJECHCTBUE
mexay MW u  obOpasoBanuem, ynensis ocoboe BHUMaHuE d(PPeKTuBHOMY
MCIIOJIH30BAHUIO 00PA30BATENBHBIX MIAT(HOPM.

HcKkyccTBeHHBIM WHTEIEKT B 00pa30BaTeIbHOM KOHTEKCTE O3HAdaeT
MCIIOJIb30BaHUE TIEPEOBBIX BHIYUCIUTENBHBIX aJITOPUTMOB U METOJ0B MAIIMHHOTO
oOy4eHMs IJis yJIy4IlleHUs pa3iuyHbIX acnekToB oOyuenus. UM B oOpa3oBanuu
CTPEMHUTCSI HMMHUTUPOBATh WM HWMUTHUPOBATh WHTEIEKTyalIbHOE TOBE/ICHNE,
MI03BOJISISI CUCTEMAM aHAJIM3UPOBATh JaHHBIC, AAANTHPOBATHCS K MHANBUIYATbHBIM
NOTPEOHOCTSIM ~ y4yalIuxcsl U MPEAOCTaBIATh  MEPCOHAIM3UPOBAHHBIA U
addexTuBHbI onbIT oOydeHus [1]. OH BrIO4aeT pa3pabOTKy W BHEAPCHHUE
MHTEJUIEKTYalIbHBIX 00pa3oBaTeNbHBIX IIATHOPM, HHCTPYMEHTOB M CHUCTEM,
HaIlpaBJIEHHBIX HAa AaBTOMATU3ALMIO AJMUHUCTPATUBHBIX 3a]ad, oOecreyeHue
HNEePCOHAIM3UPOBAHHON OOpaTHOW CBSI3U M ONTHUMHU3ALMIO yUeOHOr0 KOHTEHTA U, B
KOHEYHOM HTOTre, YIy4llIeHHe 001X 00pa3oBaTelbHbIX pe3yabTaToB. MHTerpanus

NN B oOpa3oBaHMM OCHOBaHa Ha CTpeMJICHHUM K Oojiee aJlalTUBHOM,
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npuBJIeKaTenbHON U A dexTuBHOM cpeae oOydeHus. UHTerparus nCKyCCTBEHHOTO
UHTEUIEKTa B 00pa3oBaHHE IMPEAOCTaBIIET MHOKECTBO BO3MOXKHOCTEH st
CO37aHus TMHAMUYHON, 2((HEKTUBHON ¥ OPHEHTUPOBAHHON Ha yUaITUXCsl y4eOHOU
Cpenbl, KOTopas CIOCOOCTBYET pa3BUTHIO OOpa3OBaHUsI B 3MOXY HUGPOBBIX
TEXHOJOTHUH.

XOTs MHTErpalys UCKYCCTBEHHOIO MHTEIJIEKTa B 00pa3oBaHUe Mpeaiaraet
MHO>KECTBO MPEUMYIIECTB, OHA BBI3bIBAET Psiji MPOOJIEM U OMACEHUH, K KOTOPHIM
HEOOXOAMMO BHUMATEIbHO OTHOCUTHCA. [IpenB3siToCTh M CHOPaBEJIUBOCTb.
ANTOPUTMBI ~ HMCKYCCTBEHHOTO  HMHTEJUIEKTa  MOTYT  HENpeAHaMEPEHHO
YBEKOBEUHBATh aHOMAJIMH, BOSHUKAIOIINE B 00YYaIONINX JaHHBIX, YTO MPUBOIUT K
HECIIPaBEUIMBBIM NIPEUMYIECTBAM WJIM HEIOCTaTKaM I ONPENEIECHHBIX I'PyIIl
CTyZ1eHTOB. OTCYTCTBUE NOHUMAaHUS U OOyUEHHUS.

OOyuenue yuuteneil. MHOTUM mefaroraM MOXET HE XBaTaTh MOJTOTOBKH,
HeoOXoauMon Juist 3(PPEKTUBHOW HHTErpallMd WHCTPYMEHTOB HCKYCCTBEHHOTO
MHTEJUIEKTa B  METOJAbl OOy4YEHHMs, YTO OrPaHUUYMBAET MOTEHIMAIbHbIC
IPEUMYIIECTBA TEXHOIOTHA.

OrpaHuyeHHas 0CBeIOMJIEHHOCTb. HekoTopble 3anHTEpeCcOBAaHHBIE CTOPOHBI
B oOyacti oOpa3oBaHUs MOTYT HE IOJHOCTHIO IOHUMAaTh BO3MOXKHOCTH H
orpanuyenusi UM, 4ro npensTcTByeT ero mupoKoMy pacipoCTpaHEHUIO.

UpesmepHasi 3aBUCUMOCTh OT TEXHOJOTMM. Upe3mepHas 3aBUCUMOCTH OT
MCKYCCTBEHHOI'O MHTEJIJIEKTa MOYKET MPUBECTU K CHUKEHUIO JIMYHOU CBSI3H MEXKITY
VUUTENIAMHA U YYEHUKAaMHU, YTO MOKET IMOBJIMATh HAa KaueCTBO 0O0y4eHUs [2].

[Tpu3HaHue U pelieHue 3TUX NMPOOJIEM HMMEET pelIarollee 3HaueHUe s
oOecrieueHus oTBeTcTBeHHOW M 3(dexTuBHON mMHTerpanuu UM B oOpa3oBaHue,
CIIOCOOCTBYSI €r0 MOJIOKUTEIBHOMY BIUSHUIO TPH MUHUMU3ALUHN TOTEHIIMAIBHBIX
PHUCKOB.

Temn oOydeHHMs KaXJOro 4YeJlOBEKa M XapakTep YCBOEHUS HOBOM
uH(popMauu riayooko HHANBUAYaIbHBI. OJIHAKO B YCIOBUSX MacCOBOI0 OOyUeHUs
CJIOHO YYECThb BC€ 3TH HIOAHCBI-HAIIPUMEpP, YUYUTENIb OOpaliaeT BHUMaHUE Ha
CpEIHHE IIOKa3aTeid IpU HHTEpPIpETAlMM HOBOrO Marepuana. AJanTUBHOE
oOy4eHHE OCHOBAaHO Ha MOTPEOHOCTSAX KOHKPETHOro Yydaiierocsi. Bel Moxerte
co3gaTh CBOM COOCTBEHHBIH IyTh OOYYEHHS C TMOMOUIBIO HCKYCCTBEHHOTO
UHTEJIEKTa. A UCIOJIb30BAaHUE HMCKYCCTBEHHOI'O HWHTEJUIEKTa B 0Opa3oBaHUU
oOyueHue

VYayumenue goctyna k oOpazoBaHuto: MM moxkeT momMoub pacUIupHTh
JOCTYII K 00pa30BaHuI0, 0COOCHHO B OTIAJIEHHBIX palloHaX WJIU palloHax ¢ HU3KUM
JOXOJOM, T[J€ PECypchbl Yy4YHUTENEed MOryT OBbITh OrpaHHYEHBbl. TEeXHOJIOTruu
MCKYCCTBEHHOI'O HHTEJIEKTa MOTYT MPEJOCTaBIsATh 0Opa3oBaTeNbHbIE OHJIAMH-

pecypcel M yCiIyrH, Jienas oOpa3oBaHue JOCTYMHBIM st Bcex. Eme B 2021 roay
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MusnuctepctBo 00pazoBaHusi P® BKIIOYMIO HCCIEIOBAHUE HMCKYCCTBEHHOIO
MHTEJUIEKTa B IIKOJBHYIO mporpammy, a k 2024 roay oHo OyAeT M3y4eHO B
MOJIOBUHE IIKOJ MO3BOJISIET HAWTH MpoOJIeMHBbIE 00JaCTH Ha Kypcax — pas3felibl U
3a/laHusl, TI0 KOTOPBIM CTYACHTHI JieJaloT MHOro omubok. Kpome Toro, poib
YUHUTENIEH U CHELUAINCTOB B 00J1aCTH 00pa30BaHUs OCTAETCSl BaXXKHOW B IpoLiecce
npumeHennss UM B oOpasoBanuu [3]. YuuTens MOryT BBICTYNaTh B KadyeCTBE
(dacunuTaTOpOB, OPUEHTHUPOBAHHBIX Ha YIpaBJIeHUE OOY4YEHUEM, OKa3bIBAThH
KOHTEKCTHYIO TOJJIEPKKY U  aJanTUpOBaTh 00pa3oBaTelbHbIE MOIXOBI,
noanepxxuBaeMbie MU, ni1s yioBiaeTBopeHus MOTPeOHOCTEN yUalmxcs.

B nocrosiHHO pa3zBuBarolierics cepe 00pa30BaHUs CIUSHUE UCKYCCTBEHHOTO
UHTEJUIEKTa U HU(POBOI TpaHC(HOpPMAUU OTKPBHIBAET HOBYIO 3Py BO3MOXKHOCTEH,
MEHSASI POJIM yuuTeded U CTyAeHTOB. OT MepCOHAIM3UPOBAHHOIO OOYYEHHUS 10
3¢ (GEeKTUBHBIX  AAMHUHHUCTPATUBHBIX MPOLIECCOB, HCKYCCTBEHHBIH HWHTEIIIEKT,
OPEeUMYIECTBA  KOTOPOTO  OTPaXaloT €ro Mpeodpa3yrouii  MOTEeHIHAL
OGpazoBatenbHble MIATHOPMBI, OOOTAIIEHHBIE HCKYCCTBEHHBIM HWHTEIICKTOM,
CTaM WMHTEPAKTHUBHBIMH, aJAlITUBHBIMA W TJIOOQJIbHBIMA JTUHAMUYECKUMHU
HeHTpamMu o0yueHusa. Takum o00pa3oMm, CHUHEpPIrUsT MeEXAY HCKYCCTBEHHBIM
MHTEIUIEKTOM U YUYUTEJIAMH MOXKET H3MEHUTh O00pa3oBaHHE, BBIXOJAA 3a
reorpaguyeckdie  TPaHULBl W M[PEAOCTaBIsAs  MEPCOHAIU3UPOBAHHBIN,
aJanTUPOBaHHBIA onbIT oOydeHus. Ilytb k wm@ppoBoMy mpeoOpa3oBaHUIO
oOpa3zoBarenpHOTO  JauHmamadgrTa TpeOyeT  COTPYIHUYECTBA,  TIIATEIHHOTO
paccMOTpeHHs] MPOOJIEM M TBEPIOM NPUBEPKEHHOCTH BOCIUTAHUIO TOKOJICHUS
CTYJEHTOB, IMOJATOTOBJICHHBIX K YyCIleXy B OBICTPO pa3BHUBAIOIIEMCS TJ100aJIbHOM
oOmectBe. CodeTaHHe YeIOBEYECKOI0 OMNbITa M TEXHOJOTMYECKMX WHHOBAIUN
SIBJISIETCS. KJIIFOYOM K PACKPBITHIO MOJIHOTO MTOTeHIMana 3Hannii B XXI Beke.

Hcnon3oBaHHbIe TUTEPATYPHI:

1. YynrokoB B.A., /Iy6oB B.M. UckyccTBeHHBII MHTEIJIEKT U OyayIiee
obOpazoBaHnust //

2. bpyccapa, M. ckyCCTBEHHBIN MHTEIIEKT: MPEETbl BO3MOXKHOTO. M.,
2020.

3. http://lib.tau-edu.kz/wp-content/uploads/2022/04/bariMmyxame10B-
M. ®.)Kacanabl-UHTEIIEKT-Ka31pri-3aMaHFbI-TCOPUSI-KOHE-TOHKIpHrOe-
2-6emim.pdf
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MMPOTOKO.IbI IIUPOKOBEIATEJBHOH CBSA3U MEXIY
ABTOTPAHCIIOPTHBIMU CPEACTBAMMA
Jlazapes A.IL.!

TYUT nmenn Myxammana an-Xopasmuii, Tamkenr, V30exkucTan
amirlazarev@gmail.com

AHHoTaumss. B jganHOoM  paboTe  paccMmaTpuBaeTcs  MPOTOKOJIBI
IIMPOKOBEIIaHUSA TP KOMMYHHKAIUAX MEXIY aBTOTPAHCIOPTHBIMU CPEICTBAMH,
a TaKXeE KJIaCCI/I(i)I/IHI/IpyeTCH IMPOTOKOJIbI IIMPOKOBCHIAHUA U C TIOMOIIBIO CPCIACTB
CUMYJBIIUOHHOI'O MOZACIMPOBAHUA GBIJI IMPOBCACH aHaJIN3 IOaHHBIX IIPOTOKOJIOB
IMIMPOKOBEIIAHUSA C COOTBETCTBYIOIIUMH PE3yJbTaTaMU, TO €CTh KOd(PPHuImeHt
AOCTAaBKH ITAKCTOB U ITPOITYCKHAsA CIOCOOHOCTb.

KiroueBble ¢j10Ba: aBTOTPAHCIOPT, KOMMYHUKaIus, V2V, mapipyTu3zanus,
tpaduk, cetb, AODV, DSR, OLSR.

Abstract. This paper examines broadcast protocols in vehicle-to-vehicle
communications, classifies broadcast protocols, and analyzes the data of broadcast
protocols with the corresponding results, i.e., packet delivery ratio and throughput,
using simulation tools.

Keywords: vehicle, communication, V2V, routing, traffic, network, AODV,
DSR, OLSR.

Annotatsiya. Ushbu ishda avtotransport vositlari o‘rtasida kommunikatsiyani
qilishda qo‘llaniladigan keng tarqatish protokollari ko‘rib chiqilgan, yana keng
tarqatish protokollari klassifikatsiyalangan va simulyatsion modellashtirish
vositalari yordamida keng targatish protokollarining tahlili olib borilgan, bunda
paketning yetib borish ehtimolligi va o‘tkazish qobiliyati bo‘yicha tegishli natijalar
olingan.

Kalit so‘zlar: avtotransport, kommunikatsiya, V2V, marshrutizatsiya, trafik,
tarmoq, AODV, DSR, OLSR.

BBenenue

B NOCICOAHUEC TOObI Ha6moz[aeTc;1 SHAYUTCIBHOC PAa3BUTUC TEXHOJIOTUH
B3aUMOJIEHCTBUSL  TpaHCHOpTHBIX cpeacTB (Vehicle-to-Vehicle, V2V), udrto
O6YCJ'IOBJI€HO H€O6XOI[I/IMOCTBIO MOBBIIIIEHUS 0€30IIaCHOCTH AOPOKHOI'0 ABUIKCHUA
U 3(G(HEKTUBHOCTH TPAHCIOPTHBIX MOTOKOB. BaxkHyto posib B peanuzanuu V2V-
KOMMYHHUKAIIU WIPAIOT MPOTOKOJIbI IIMPOKOBELIATEIBHON CBS3H, KOTOPBIE
obecrieuynBarOT 0OMeH MH(popMamuein MexXay aBTOMOOMISAMU O€3 MCIOJIH30BAHUS
HCHTPAJIBHOI'O YIPABJIAIOIICTO Y3JId. Ot ITPOTOKOJIBI ITO3BOJIAIOT TPAHCIIOPTHBIM
cpeacream 00MEHUBATHCS JaHHBIMKX O CBOCM MCCTOIIOJIOKCHUHU, CKOPOCTH,
HaIIpaBJICHUU ABHIKCHHUA XU JOPOIKHBIX YCIOBHAX B PCIKUME PCAJIbHOI'O BPCMCHU.
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Kaaccupukanus npoToKkoJ10B NIHPOKOBEIIAHNS U CPABHEHHE C TOMOIIbIO
CHMYJISIIUOHHOTO MO/IeJTMPOBAHUS

[IpoTokoJibl IMPOKOBEIIATEIIBHON CBSI3U TS V2v MOKHO
KJIacCU(UIIMPOBATh MO PA3IUYHBIM KPUTEPUSIM, TAaKMM KaK METOJl JIOCTaBKH
COOOIICHUH, CTpaTervs MPEIOTBPAIICHUS KOJUIM3UH, MEXaHWU3Mbl OOECIICUCHUS
HAJEKHOCTH W ToAXoAsl K wMacmTadupyemoctd [1]. OcHOBHBIE KaTeropuu
BKJIFOYAFOT:

— Flooding — MeTo mpocToro pacnpocTpaHeHus COOOIEHUH, TIPU KOTOPOM
Ka)KJJ0€ TPAHCIIOPTHOE CPEICTBO PETPAHCIUPYET MOITYYEHHOE COOOIIeHHEe. DTOT
METO/ 00ECTICUNBACT BBICOKYIO CTENEHb MOKPBITUS CETH, HO MOXKET NMPHUBECTH K
M30BITOYHBIM TIEpeiadaM U TIEperpy3Ke KaHaa.

— Probability-based protocols — mpoTOKOBI, KOTOPBIC HCIOIB3YIOT
BEPOSITHOCTHBIN MOJXOJT VI YMEHBIIICHUS KOJIMYECTBA PETPAHCIANNN. B kKakmom
y3J€ ONpPEACNAeTCS BEPOSTHOCTh PETPAHCISALNUU COOOIIEHHUS, YTO IOMOTAET
CHM3UTh Harpy3Ky Ha KaHam [2].

— (Geocast protocols — mpoToKoJIbI, KOTOPBIE JOCTABIIAIOT COOOIIEHUS TOJIBLKO
y3J1aM, HaXOSIIMMCS B OMpeIeTICHHOM reorpaduyeckoi 00J1acTu. ITH TPOTOKOJIBI
UCITIOJIB3YIOT HH(DOPMAITHIO O MECTOITOJIOKEHUH IS ONTUMHU3AINH MapIIpyTH3AITUH
Y CHUKEHUS KOJIMYECTBA M30BITOYHBIX COOOIIICHUIA.

— Cluster-based protocols — mpoTokoJbl, KOTOpbIE OpPraHU3YIOT Y3Jbl B
KJIACTEpPBI, TJIC OJWH Yy3€l B KJIacTepe NEUCTBYET KaK KOOPAUHATOP, OCYIICCTBIISSA
PETPAHCIIAIMIO COOOIICHHU. DTO MO3BOJISET YMEHBIIUTh KOJUYECTBO Iepeaady u
YIIYUIIATH YIIPABISIEMOCTh CETH.

OCHOBHBIE MPOTOKOJIBI I UX XaPaKTEPUCTUKH:

— Ad hoc On-Demand Distance Vector (AODV) — npotokos, KOTOpBIi
UCIIOJIB3YET MapIIPyTHBIC 3aIIPOCHI U yCTAHOBIICHUS MapIIpyToB K y3aam. AODV
XOpOIIO TOAXOAWT IS JWHAMHYECKH W3MEHSIONIUXCS CeTed, HO MOXKET
UCIIBITHIBATh TPYAHOCTH C MacIITAOUPyeMOCThIO [3].

— Dynamic Source Routing (DSR) — mpoTokoJ, KOTOPBIH HCIIOIb3YeT
HMCXOMHBIA MapIIPyT, BCTPOSCHHBIM B Kaxkjaoe CcOoOIIeHne. OTO yIpoImaeT
00pabOTKy MaKkeToOB, HO MOXET MPUBECTU K YBEIUUYEHHUIO HAKJIAIHBIX PACXO/I0B Ha
JUTHHHBIX MapIIpyTax.

— Optimized Link State Routing (OLSR) — npoToKkoJ1, KOTOPBIi KCITOJIB3YET
NEePUOJIMYECKOE OOMEHEHHE COCTOSHHEM JIMHKOB [l TIOCTPOCHMSI TaOJMIY
mapmpyTtuzamuu. OLSR olecnednBaeT ObICTpOE yCTaHOBIICHWE MapIIPyTOB, HO
TpeOyeT MOCTOSIHHOTO 0OMeHa C1ykeOHOU HH(pOopMaITueH.

— Geocast Enhanced Ad hoc Routing (GEAR) — mpoTokoi, KOTOpBIit
coueTraer reorpaduUYecKyo MapIIpyTH3AKIO ¢ onTuMu3aiend MapipytoB. GEAR
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UCIOJIb3YeT MHGPOPMAIMI0O O MECTOIMOJIOKEHUU I YMEHBIICHHUS KOJMYeCTBa
pPETPAHCIIALMMA U MOBBIIEHUS 3PPEKTUBHOCTH Nepeaadynd COOOIEHUH.

[Tpo6iemb! 1 Be130BBI. OCHOBHBIE BBI3OBBI, CTOSIINE MEpe pa3paboTKOM u
BHEJIPEHHEM IIPOTOKOJIOB IIMPOKOBEIIATENbHON CBS3U A1 V2V, BKIIIOYAOT:

— CkanupyeMocTb — Heo0XonuMocTh oOecrieueHus 3(hPpexkTUBHON
paboThI MPOTOKOJIOB B YCIOBUSAX BBICOKOH MIIOTHOCTH TPAHCIIOPTHBIX CPEJICTB.

- 3a1epKKH 1 HaJ€)KHOCTh — 00eCIieueHne MUHUMAJIbHBIX 33JIEPKEK PU
nepeaadye KpUTUYECKHA BaXKHOM MH(OPMAIIMKU U BBICOKOE KaueCTBO CBsI3U [4].

— DHepronoTpebiaeHre — ONTUMHU3AIUS SHEPTOMOTPEOICHHS YCTPOUCTB,
y4acTBYIOIIUX B V2V-KOMMyHUKauax [5].

— be3onacHocTh — 3ammTa JaHHBIX OT HECAHKIIMOHUPOBAHHOTO JOCTYyIa
Y aTaK Ha CETb.

Cucremnas mojenib. Mbl UCHOJIB30BAIM MHCTPYMEHT Bonnmotion, 4ToObI
MOJIYYUTh MOJ€Ib MaHXdTTEHa /i1 PEAMCTUYHOrO CIEHapus MOOMIBHOCTU
aBTOMOOMJICH JUIsI UMHUTAIIMM MOJICIN JBMKCHHS MOOWMJIBHBIX Y3JIOB Ha YIIHMIIAX.
ITocne »toro Oyner co3nmaH daitm MOOMIBHOCTH (ClieHApuii ns movements),
KOTOPBIN UCIOIb3YETCSl B KAUYE€CTBE BXOAHBIX JIAHHBIX JIJIs1 MpOorpaMMebl ns3 [6] auis
U3YyYECHUS BIMSHUS pealu3alud NpoToKoJoB Mapuipytu3zanmu B VANET Ha
pPEANMCTUYHYI0 MOOMJIBHOCTh TPAHCHOPTHBIX CpeAcTB. B pabore mbl BbhIOpanmu
Mozenb MoOuiabHOCTH Manhattan Grid, KkoTopast MoJeIUpyeT IBM)KCHHE B Cpelie
ropojckux ynui. Moaens MG HCHOnb3yeT TOMOJIOTHIO CETKU [7], KoTopas
IpEJCTaBISIET YIULbI B TOPOJIE, YTOOBI HIMUTUPOBATH JABM)KEHUE B TOPOACKOM 30HE.
B »aT0if Mozenu y3ibl NEpeMEelIaloTcsi B BEPTUKAIBHOM WM TOPU30HTAIBHOM
HaIpaBJICHUU HA KapTe ropoja.

MpbI npoaHaIM3UPOBAIN U OLEHUIIM TPOU3BOAUTEIBLHOCTh TpoTOKOIa AODV
nu DSR B VANET pgns pasmmusneix cueHapueB ¢ 50, 100, 150, 200, 250
aBromoOuisimu. Ha pucynke 1 mokazanbpl pe3ynbTarhl KodhdUIMeHTa T0CTaBKH
naketoB (PDR) mns mporokona mapupytuzanmu AODV u DSR npu paznom
KOJIMYECTBE TPAHCIIOPTHBIX CpelicTB. MOKHO 3aMeTuTh, uT0 AODV nocrtur Ha 7 %
oosbirero 3naueHus PDR, ywem DSR, ¢ moBbIIIeHHOM MIIOTHOCTHIO TpadUKa B CETH
¢ Touku 3penus 50 u 250 TpancnoptHsix cpeacTs. [Iporokonr AODV obecnieunBaet
6omee BBICOKUHN KOA(D(HUIIMEHT TOCTaBKH MAKETOB MO CPABHEHHUIO C MIPOTOKOIAMHU
DSR. D10 cBsizano ¢ tem, uro B npotokosne AODV Bce mpoMeKyTOUYHBIE Y3JIbI
pa3zensAoT Harpy3Ky MapuIpyTU3aLMK, TO €CTh KaKAbId y3€J Ha IyTH UCIOJIb3YET
caMylo TMOCJEIHION HH(OpMAIUI0O MapUIPYTU3ALMKU JJIS MEPEChUIKH MaKeTOB.
Beicoknit  PDR  orpaxaer 3(pQEeKTUBHOCTh  CHEUUATBHBIX  MPOTOKOJIOB
MapuIpyTHU3aLUH.
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N3y4ast o0uryt0 KpUBYHO OLIEHKH MPOU3BOAUTEIBHOCTH HA PUCYHKE 2, MbI
BUJIMM, 4TO 0oJiee BbICOKAs MPOMYCKHAasi CIOCOOHOCTh AOCTUTAETCSl MPOTOKOJIOM
mapupytuzaumun DSR. Ob6a mpoTokona oOecneunBaloT JIydIIylO MPOIYCKHYIO
CIOCOOHOCTH ISl MEHBIIETO KOJIMYECTBA y3J0B IPU MOOMIBHOCTU. AHaIU3Upys
pe3yAbTaThl, MOXHO 3aMETUTh, YTO MpoIyckHas cnocooHocTh VANET cHukaercs
IIPU YBEIMYEHUU KOJIMYECTBA Y3JI0B B 00OUX MPOTOKOJIAX MApUIPyTH3ALUH.

KoadduumeHT goctaeku naketos (PDR)
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Pucynok 2 — [IponyckHasi criocOOHOCTH B 3aBHCMMOCTH OT pa3mepa
ceTu
Mzl IpoaHaIM3UPOBAIIN U OLIEHUIIM ITPOU3BOAUTEIILHOCTE poToKosa AODV
1 DSR B VANET nnst paznuusbix cueHapues ¢ 50 aBTOMOOUIISIMU U CO CKOPOCTSIMU
asromoOus 10, 20, 30, 40 u 50 (m/c).
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Pucynok 3. KoodppuuneHT 10CTABKM MAKeTOB () M NPONMYCKHASI CIIOCOOHOCTD

(0) B 3aBHCHMOCTH OT CKOPOCTH ABTOMOOWJIA
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3 npeaAbIAYINUX PE3yJIbTATOB U3MCHCHHA CKOPOCTH Y3JIOB C KOJIMYCCTBOM
Y3J10B 50 BUJHO, YTO YBCIMYCHHUC CKOPOCTH Y3Jjila BJIIMACT Ha BCC 3HAYCHUA
mapamMCcTpoOB MPOU3BOJUTCIBHOCTHU CCTU, TO €CTh YBCIIMYCHUC CKOPOCTHU IIPUBOIUT
K CHIDKEHUIO 3(PPexkTuBHOCTH TpOoTOKONOB. st mpousBogutenbHoct AODV B
3aBUCUMOCTH OT CKOPOCTH TPAHCIIOPTHOIO CPEACTBAa KO3(PPHUIMEHT AOCTaBKU
nmakeToB CHM3WJICA Ha 8 %, TakuMm 00pa3oMm yBenuuuBas KOd(POUIMEHT MOTepU
nakeToB Ha 8 %, TOT/1a Kak MPOMyCKHAas CIOCOOHOCTh CHU3MIIACh Ha 3 Y.

3akj0ueHue

HpOTOKOJII)I HalOKOBCIHaTeHLHOﬁ CBA3M MUI'par0T KIKOYCBYIO POJIb B
oOecnieueHnd  3(PGEKTUBHOTO  B3aUMOJCHUCTBUS  MEXIYy  TPAHCIOPTHBIMH
cpeacTBaMu, 4TO CHOCO6CTByeT MOBBILIEHHUIO OE€30IIaCHOCTH AOPOKHOI'O IBHUIKCHU A
" OIITUMHU3 AN TPAHCIIOPTHLIX ITOTOKOB. CYH_IGCT BYIOIOMEC ITPOTOKOJIBI UMCIOT CBOU
NpeuMymecCTBa M HCAOCTATKH, U BbI60p KOHKPETHOI'O IIPOTOKOJIa 3aBUCHUT OT
KOHKPCTHBIX yCJIOBI/Iﬁ n Tp€6OBaHI/Iﬁ CCTH. HaHBHCﬁMHC HUCCICAOBaHUA U
pa3paboOTKU B 3TOM 00JIaCTH HaAmpaBJIEHbI Ha MPEOJIOJICHUE TEKYIIUX BHI30BOB U
co3anue ©Oojiee HAJCKHBIX W MacmTabupyeMblx pemeHudt i V2V-
KOMMYHUKAIUH.
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INPOBJIEMA MOJIEJIMU HCKYCCTBEHHOI'O UHTEJIVIEKTA B
OBPA30OBAHUN
Jyrpunanaes M.XL, JIyrgpuanaes Y.M2., Xacanos L. M3,
lmpogeccop, >1oxTopanT, 3
rocyaapcrseHHoro ynusepcurera umenu llapoga Pammaosa.

HHKeHep-nporpammuct CamMapKaHACKOT 0O

Annomayus. B oanHot cmamve ucciedyromcs mamemamuyeckue acnekmaol
CO30aHUsL MOOeNU UCKYCCMBEHH020 UHmeniekma 6 oopazosanuu. I[lpu cozoanuu
UCKYCCMBEHH020 UHMENIeKMA 8 00pa308aHUL UCCAEOYem s BONPOC CO30aHUus OA3bl
OAHHDIX, CEA3AHHOU C GHYMPEHHell U BHEeWHel CMPYKmypou 00pazo8amenbHo20
Vupexcoenuss, U NpocpamMmMHO20 obecneyeHus, Komopoe paccCMampueaemcs Kax
unmepeticHvli MOOYIb ¢ HUMU.

Kntouesvie  cnosa:  Obpasosanue, UCKYCCMBEHHbIIl  UHMEILIeKM,
mamemamuyeckas Mooeib, yupposvie mMexHoi02UUu, Cmpykmypa, 06a3a OaHHbIX,
npocpammHoe obecnedenue.

Annotation. This country is exploring the mathematical aspects of creating
artificial intelligence models in education. When creating artificial intelligence in
education, the issue of creating a database associated with the internal and external
structure of an educational institution, and software, which is considered as a
module interface with them, is being explored.

Key words: Education, artistic intelligence, mathematical model, digital
technologies, structure, database, software.

O,ZII/IH N3 OCHOBHBIX AdCIICKTOB HAY4YHBIX I/ICCJ'ICI[OBaHHﬁ B 001actu
UCKyCCTBEeHHOro MHTe/UIekTa B oOpasoBanuu (EAI-Education Artificial Intellect)
Tpe6yeT CO3AaHHUA ITPOrpaMMHOI'O O6€CHG‘1€HI/I}I JJI ITIOJIYUICHUSA OTUCTOB O IAHHBIX,
CBSI3aHHBIX CO CTPYKTYpOH 00pa3oBaTelIbHOTO yupexkaeHus. B cBoro ouepens,
nporpammuoe obecnieuenne EAI B3aumoneiicTByer ¢ 6onbioit 6azoit nanusix (BIG
DATA) u 10515KHO COOTBETCTBOBATH MPEIbIBIIEMBIM TPEOOBAHUSIM.

Jlns cozmaHust MaTeMatudyeckod Mozenu mpodiembl DAU B oOpazoBaHuuU
1eJ1eco00pa3Ho pa3zpaboTatb TEPMUHAJIbHBIC AJIEMEHTHI, KOTOpBIE
paccMaTpUBAIOTCS KaK OCOOBIE JJIEMEHTHI CYHIECTBYIOIICH CTPYKTYphl B
00pa3oBaTeNbHBIX OpraHU3aIUsiX, HA OCHOBE CIEAYIONIUX 0003HAYCHUH.

Msl onpenensieM HMCKYCCTBEHHBIM HMHTEIUIEKT B oOpasoBaHuu kKak EAI
(Education Artificial Intellect).

EAI={ADM+STED i+STED ij+STED ij«k }

3necb: AJIM - 3TO OCHOBHOM AJIeMEHT 00pa30BaTENbHOM CTPYKTYPhI, PEKTOpAT
BY30B.
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STED i— i-amemenT B ctpykType BY3 (i=1,n).
STED jj— j-ceuenue i-onementa BY3
STED jk— k-6a3a naHHbIX i-TO 3J€MeHTa j-Tr0 pasaena cTpyKTypbl BY3.

Takum 00pa3om, cxema JaHHOM MOJIENIM MPUHUMAET CICAYIOITUN BUI:

EAI

/

ADM STED; STED;,

\4

\ 4

A4

STED:i jk

Cxema-1. CTpyKTYypa cHCTEMBbI BbICIHIEr0 00pa3oBaHus

3neck STED i BritouaeT B ce0s CIICAYIOIINE JIEMEHTHI:

STED;
A4
PROR; > SCIENSPROR
EDUDEPPROR *
SCIENSDEP
' I
EDUDEP
TasiH4 JOKTOpaHT
v
EMPL;
v
INFOR
Cxema-2

Cxema-2. CTpyKTypa CHCTeMbI BbICHIEr0 00pPa30BaHMs M0 AIMUCTPALIUH

Taxum oOpa3zoM, npu co3gaHuu mporpammHoro obdecredenusi EAI Ha ocHOBe
BY3-cTpykTypbl
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dbopmupyeTcsi 6aza MaHHBIX W TOJATOTaBIUBAIOTCS HEOOXOIMMBIE OTYETHI B
rOJIOCOBOM U TEKCTOBOM BHJIE.

Kpowme toro, Bropoii acnext cozganust BY3 CU (M) tpedyer hopmupoBaHus
0a3pl JaHHBIX, CBS3aHHOW C O0pa30BaTEIbHBIM MPOIIECCOM B CTPYKTYype
oOpa3oBarenbHbIX yupexxaeHui. To ecTs:

LEARAI
\ 4
A\ 4 \4 y
(LEARPLAN, (METUS, USEUV) (MONOG,SCIENCUZB,ARTFOR
LEARWORKP) ) E, SCOPUS, WEB OF SCIENCE)
Uslubiy qo‘llanma, Monografiya, maqola, referat,
O“quuv reja, ishchi reja o‘quv go‘llanma, patent, ehm guvoxnoma, Scopus va
ishlab chigish bazasi darslik bazasi Web of Science bazasi,
ma’lumotlar bazasi
v v v v
(AUDIOTEXTB, (ANIMATROL, VLAB,
(TEST, FINALCONT) VIDEOTEXTB) ETEXTB) (STUDENTPROG)
Test nazorati, yakuniy Audio, video dars Animatsion rolik va Talabalarning
nazorat baza virtual laboratoriya, ED o‘zlashtirish bazasi
baza ma’lumotlar bazasi

Cxema-3. CTpyKTypa cHCTeMbI BbICIIEro 00pa3oBaHus 10 00pa30BATEIbLHOMY
npoueccy

B npuBeeHHOM BBIIIE YPOKE Mbl MOKEM CO3/1aTh MAaTEMATUYECKYIO
mozenb co3ganus SI (EAI):

BBoaum cienyroniue cuMBodibl 11t co3aanus CU B 06pa3oBarenbHON
nesarenpHocta OTM.

LEARAI - MckyccTBeHHBIN MHTEIUIEKT 00pa30BaTeIbHON IeATeTbHOCTH
LEARPLAN — yuebnas nporpamMmma
LEARWORKP- Pa6ouas mporpamma

SILL — yueGHnas nporpamma
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METUS -Meroanueckoe nocodue
USEUV- YueGHoe mocobue
TEBOOK-YuebOHuk

MONOG - Monorpadus

SCIENCUZB — mecTHas cTaThs
ARTFORE- UnoctpanHas cTaThs
SCOPUSART - Cratbs B Scopus
WebScienceART - crartess Web of Science
AUDIOTEXTB - Ayauoypox
VIDEOTEXTB - Buneoypoxk
ANIMATROL -AnumarnnoHHbIi GriibM
VIRTR-BupryanbsHbie pecypchl

ETEXTB - DieKTpoHHBIN y4eOHHUK

VLAB - Bupryansnas nabopatopust

TEST - TecToBbIii KOHTPOIH
INTERCONT-IIpoMeKyTOUHBII KOHTPOJIb
FINALCONT- UtoroBslit KOHTPOJIb
STUDENTPROG - baza 1aHHBIX yCIIeBa€MOCTH yYaIIUXCS

[Tocne aroro onpenenenuss CU B yueOHOM AesTeNbHOCTH (HOPMATBHO MOKHO
OMucaTh Kak:

LEARAI={LEARPLAN, LEARPLAN, SILL, METUS, USEUV,
TEXBOOK, MONOG, SCIENCUZB, ARTFORE, SCOPUSART,
WebScienceART, AUDIOTEXTB, VIDEOTEXTB,ANIMATROL,VIRTR,
ETEXTB,VLAB, TEST, INTERCONT, FINALCONT, STUDENTPROG }

(1)

CocTouT U3 3J1IeMEHTOB Habopa. DJIeMEeHTaMH1 3TOTO Habopa 3anoHseTcs 6aza
JTAHHBIX U3 CTPYKTYphl BY 3.

[Ipu coznannu LEARALI (1) ocyiecTBiisieTcst ToJIOCOBOM M TEKCTOBBIN MOUCK
uHdopmaIuu o0 rneMeHTax Kouiekuu. To ecTh
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LEARAI=top,trace {LEARPLAN, LEARPLAN, SILL, METUS, USEUV,
TEXBOOK, MONOG, SCIENCUZB, ARTFORE, SCOPUSART,
WebScienceART,  AUDIOTEXTB, VIDEOTEXTB,ANIMATROL,VIRTR,
ETEXTB,VLAB, TEST, INTERCONT, FINALCONT, STUDENTPROG } (2 )

BBIITOJIHACTCA.

3/1ech onepaluu rojiocoBOro rnovcka (1) BIMOTHAIOTCS HaJl AJIEMEHTAMU
MHO>KECTBA, KOTOPOE BBITJISIIUT CIAEAYIOIIUM 00pa3oM:

LEARAI=Aynuno, TpaccupoBka {LEARPLAN, LEARPLAN, SILL, METUS,
USEUV, TEXBOOK, MONOG, SCIENCUZB, ARTFORE, SCOPUSART,
WebScienceART, AUDIOTEXTB, VIDEOTEXTB, ANIMATROL, VIRTR,
ETEXTB, VLAB, TEST, INTERCONT, FINALCONT, STUDENTPROG } (3)

Tak xe:

LEARAI=Texkcr, TpaccupoBka{ LEARPLAN, LEARPLAN, SILL, METUS,
USEUV, TEXBOOK, MONOG, SCIENCUZB, ARTFORE, SCOPUSART,
WebScienceART, AUDIOTEXTB, VIDEOTEXTB, ANIMATROL, VIRTR,
ETEXTB, VLAB, TEST, INTERCONT, FINALCONT, STUDENTPROG } (4)

OH OCHOBAaH Ha

Taxum o6pazom, LEARAI= no3BomnsieT popMupoBaTh OTUETHI, COCTOSIINE U3
cymmsbl {I"onoc, Tpek + Tekcr, Tpek}.

Otuetsl nepex otaeaom SMART University

1. Undopmarnus o npodeccopax
1.1. Hayunsle paboThbI
1.2. Metoanueckue padOThI
1.3. VYuenas cremnenn, 3BaHUE
1.4. TocynapcTBeHHBIEC HArPaIbI
1.5. Mepanmm yemnuoHaTa

1.1.Hayunbie paboThI

1.1.1. Monorpaduu, 3apyOexHble M OTedYeCcTBEHHblEe cTaTbh. Ha
ypOBHE SCOPUS U CETH C TEX MOP

1.1.2. Crunenauu (MeXIyHapOIHbIE, HALIMOHAJILHBIE)

1.1.3. JlenoBble KOHTPAKThI

1.1.4. YJieH peIKOJIJIErMU U TJIABHBIM PEIaKTOP HAYUYHBIX JTOKYMEHTOB
1.1.5. Opranuzarop KoH(pepeHIuu (MeXIyHAPOAHON, HAMOHAIBEHOM
U T.J.)
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1.1.6. UiieHaMu y4Ye€HOrO COBETA, HAYYHOIO CEMHHAapa SBISIOTCS
npejcenaTesb, yYeHbI ceKpeTapb.
1.2.Metoanueckue paboThI

1.2.1. VYueOHuk, yuebHOE mocodue, MeToandecKkoe nocooue, padbouunii
y4eOHBIN KOMIUJIEKC, IIJIaH padOoThI.

1.2.2. Hanuyne 6MO1moTeKn 1 mpakTUKa KOMUPOBAHUS JIUTEPATYPHI 10
pabouemMy miany

1.2.3. [TateHT (MHOCTPAaHHBIA U HAITMOHAIBHBI)

1.3.Yuenas creneHn, 3BaHUE

1.3.1. Axkanemuk, mpodeccop, AOLEHT, CTapIIMi MPEernoaaBaTeb,
ACCUCTEHT

1.4.T'ocynapcTBEHHbIE HArpajabl
1.4.1. I'epoii  VY306ekuctana, Opaen  HammonansHoii  Yectn,
3acimyKeHHBIM JesTenb Hayku Y30ekucrana, Opaen [pyxObi, Menanb
CnaBsl, 3acny>XeHHBIN TpeHep Y30ekucTaHa u ap.

1.4.2. OTAMYHUK BBICIIETO 00pa30BaHMs, 3HAYKU HE3aBUCHUMOCTH U T.
II.
1.5.Menanmn uemnonara
1.5.1. YemnuoHbl Mupa u EBpomnsl
1.5.2. Yemnuonsl A3uH U peciyOJUKH.

a). CHOPTUBHBIN GyTOOJI, BOJIEH00I1, 6acKeTOOII, TIJIaBaHKE, JIeTKas
aTJeTHKa, axXMaThl, Ak, 00Kc, 6opb0a U T.1.
1.5.1. Yemnuonsl-unBanuasl (Mupa, EBpornsl, A3un u Pecy6irkn)

ITo BbINICYKA3aHHBIM ITYHKTAM ITOJATOTAaBJIMBAIOTCA 3aKJITOUCHUA, KPOMC
TOI'O

Pexrtopar

Hayunsblii otaen
- Meroguueckum paszen
- DKOHOMHYECKUH OTHEIT
byner pa3paboTan MexaHu3M MOTyueHust HHGOpMaIuu 0o
OpraHU3aIMMOHHBIX MOAPA3ACITCHUIX
OtueTtsl, noarorosieHabie SMART University 1t kadgeapsl

(Ortyetsl moaroroBieHs! s kapeapsl SMART University)

2. InAPTech (Mudopmanus O mpodeccopax u npenogaBaTesisix - HHPOpMaIys
o podeccopax M Mpeno1aBaTesx)
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2.1. SciAf (Hay4HbBIE BOTIPOCHI)

2.2. MetAd (MeTomyeckue BOIPOCHI)
2.3. SCIDR (nayuHnas creneHb, 3BaHUE)
2.4. StAw (I"'ocynapcTBEeHHBIC HAarpabl)
2.5. ChampM (Mmenanu yeMmmoHara)

2. 1. 1. SciAf (Hayunbie BompochI)

2.1. 2. MonoFNA (Mounorpaduu, 3apy0exHble 1 OTe4eCTBeHHbIEe cTaThu. Ha
ypoBHE Scopus u web T.K.)

2 1. .3. 1INuP (Ctunenauu (MexXayHApOAHBIC, PECITYOITMKAHCKHE))
2.1 .4 . HouC (lomamrnue KOHTPAKTHhI)

2. 1.5 MemEdBSciDocEdC h (Unen peakoiierui Hay4yHbIX JOKYMEHTOB U
TJIABHBIN PEIAKTOP)

2. 1.6 . ConOrInRe (Opranuzarop koHpepeHIn (MexI1yHApPOTHOH,
pecnyOIMKaHCKOM | T.11.))

2. 1. 7. SciCounMemSciSemChmnSciS ec(Y4eHsIil COBET, WiICHBI HAYYHOTO
CEMHUHapa, MPEACENaTeNb, YYCHBIN CEKPETAPh- Y YEHBIA COBET, YWIEHBI
HAay4YHOT'O CEMHUHAapa, MpeJIce/1aTellb, YUYeHbIN CEKpeTaph)

2. 2. MetAd (Meroamieckue BOIPOCHI)

2.2 . 1 TxSManMetManWorSCWP (YueOHuk, yaebHoe mmocooue,
METOMYECKOe ocodue, pabounii yueOHbIN KOMIUJIEKC, paboyunii miaH-
Y4eOHuk, yuebHOE Tocodue, MeToau4ecKoe mocodue, padbounii yueOHbIH
KOMILJIEKC, pabouunii 1J1aH)

2. 2.2 . LibAvCyPrWPLIit (nocTynHOCTh OMOAMOTEKH U MPAKTUKA
KONUPOBAHUS JIUTEPATYPHI MO pabOUnM TIaHaM)

2. 2.3 . PatForScl (ITaTenT (3apyOexHbIi U peciyOIMKaHCKU MacmTad) - B
3apy0eKHOM U PECITyOJIMKaHCKOM MacITade)

2. 3. AcDR (Yuenas crerneHb, 3BaHHE)

2.3.1 AxIIpoAcllpoCeTexAc (AkaaeMuk, mpodeccop, TOIEHT, CTaPIIHA
npernojaBareib, aCCUCTEHT - aKaJIeMUK , Ipodeccop, TOIEeHT, CTapLINii
Mperno/iaBaresib, aCCUCTEHT)

2.4 . StAw (T'ocynapcTBeHHbIe Harpaabl - ['ocy1apcTBEHHbIE HArpabl)
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2. 4.1 HeUzOrHoNHoSctUzOrFrMShHoCoUz (I'epoii Y36ekucrana, OpaeH
[Toueta Haumu, 3acmykeHHbIN AesTeb Hayku Y30ekucTtana, OpaeH
Hpyx0b1, Menans [llyxpata, 3aciyXxeHHbII TpeHep Y30ekucTaHa u T.1.)
3aciyXKeHHBIN nesarens Hayku Y30ekuctana, Opaen JdpyxOb1, Menanab
[Touera, 3aciyxeHHbIN TpeHep Y30eKucTaHa u Jp.)

2. 4.2. HrEdnExIndB (Bricuiee oOpa3oBaHue, 3HAYKHA HE3aBUCUMOCTH H JIP. )
2.5 ChampM (menanu yeMuoHaTa)
2. 5.1 . WEuChamp (Uemnrionsr mupa u EBporibr)

2.5.21 . AsianRep Champ(Yemnuons! A3zuu u pecnyOnauku - Yemnuonsl A3uu
U pecryOInKu)

a). Bunpl ciopra: ¢yr6oi1, Bosieibos, 6ackerdo, riiaBaHue, Jerkas aTjieTHKa,
IIaxXMathl, Ak, 00Kc, 60prda u apyrue.

2. 5.2. DisChamp(WEuAsianRep) (YeMrmuoHbI-WHBAIHIEI - MUpa, EBpOIIHI,
A3uu U pecrnyOJIMKH)

3aKJIF0UEeHUS TOTOBITCS I10 BBIINICYKA3aAHHBIM ITYHKTAM, KPOMC .

Pek (pexropar)
SciSec (Hayunslii pa3men - Hayunbrii pasmaen)

MSec (Meroaunueckuii pazien - Metoguyueckuii pa3aen)

HouD (Otnen nomatiHero xo3sicTsa)

Bynet pazpaboran mexanu3Mm nosrydeHusi iHGOpMaIuu 0o
OpraHU3AIMOHHBIX MTOAPA3ACIICHUSX.

st popmupoBanus 0a3bl JAHHBIX COTPYJHUKOB U MpodeccopoB Kadeap Ha
KaX01 Kadeape BKItoUaeM CIeayrone 0003HaueHHUS.

basa maHHBIX TpodeccopoB U mpemnoaaBareneit kadeap, pacmoIoKEHHBIX B
pasnene daxyneretel FAK; ., TO ecTh i[0aza JaHHBIX HPO(ECCOPOB U
npenonaBareneit kagenpsl kdaxkynprera .j

B 0a3y JaHHBIX ONpEIETECHUs COTPYAHHMKOB 1o otaenam SEK; ;. 3mech
imoapa3zymeBaeTcsa 0aza JaHHBIX OTJENa, jcoTpynHuKa . k' Takum oOpazom, 6aza
JaHHBIX COTPYIHUKOB Kadeap u mpodeccopoB kadenp (GpakyabTETOB BHICIIETO
oOpa3oBanHusi OyET COCTOSThH U3 CIEAYIONEH KOJUICKITUH.

0a3za maHHBIX TpodecCcOpPOoB-TIpenoaaBaTeeii U COTPYIHHKOB Kadeap B
CHUCTEME UCKYCCTBEHHOT'O MHTEJUICKTA B BBICIIIEM 00pa30BaHUM.
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EDAI = {FAK, ; x, SEK; ;  } mpencrasnsercs GopmyJIoi.
BbICIIEM 00pa3oBaHuM (HopMUpOBaHHE UH(OPMAITUHU 110 UCKYCCTBEHHOMY
MHTEJUIEKTY Ha Kadeapax u GpakyiabTeTax ONUCHIBAETCS CIEAYIOLEH CXEMOM.

EDAI (SEK,FAK)

! | ! |
SEK,',,']( FAKi,i,k
v v
v v
SEK; KAF;
v v
SEK, KAF,

Cxema- 4. @akyabTeThl M Kadeapbl B CUCTeME BbICIIEro 00pa3oBaHusl
COCTaB

dopmupoBanue 0a3bl MaHHBIX COTPYAHUKOB Kadenp u ¢GakyIbTETOB
pa3paboTaHo Ha OCHOBE (PPEeVMOBON TEXHOJIOTHUHU.

OcHoBHas 6a3a TaHHBIX COTPYTHUKOB, PAOOTAMIINX B MOJIpa3ACICHUSX,
COCTOUT M3 CIEAYIONINX dJIEMEHTOB.
SEK; j— i~ pasnen, j- COTpynHUK, k-6a3a mamHmbIX, otaensl i = 1, N —

oyaumiiap cond, k =1, M — xoaumJjap cond, j = 1,L— 0a3za paHHBIX
corpyaHukoB. H , M , JI aBAsArOTCS HaTypaJIbHBIMU YHCIIAMM.

SEK; jk
v T'on poxnenus
NAMEF > > O6pasoBanue
\ 4
r 3anumaemas
OC HArPel - g TIOJKHOCTD < CrenuanbHOCTh

B pesynbrare B BbICHIEM OOpa30BaHUM Ha OCHOBE D3JIEMEHTOB
BBIIICYTOMSHYTBIX KOJUJIEKLIUM, T. €. ONepaluii, OCYLUIECTBISEMBIX HaJ 0a30ii
JAHHBIX , TOTOBATCS AYJUO- U TEKCTOBBIE OTYETHI . DTO CO3LAET OCHOBY JUJIS
XpaHeHus: uHpoOpMaIuKu, aKTyaJdbHOW HJis TMpernojaBaTesie M COTPYIHHKOB
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kadenp B BBICIIEH mIKoJIE, OBICTPOTO MOy4YeHHUsT HE00X0IUMON HHHOPMAITIH U
Ha3HA4YEHUS Mep.

B 3akmnroueHue, co3/1aHue CUCTEMbl HCKYCCTBEHHOTO MHTEJUIEKTA B BHICILIEM
00pa3oBaHMM JIOKA3bIBAET, YTO CO37aHME 0a3bl JAHHBIX M IPOrPAMMHOTO
obOecrieyeHusi, OCYIIECTBISIONIETO OMNEpalid C HUMH, SBISETCA OAHUM U3
HanOoJiee aKTyaIbHBIX BOMPOCOB.

[{enb — MOATOTOBUTH HEOOXOIUMBIE OTUETHI B TOJIOCOBOM U TEKCTOBOM BHU/IE
U3 CYILECTBYIOIIEH 0a3bl JAHHBIX B TOM COOpPHUKE.
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OLIY TA’LIMDA SUN’IY INTELLEKTNI QO‘LLASHNING NAZARIY
ASOSLARI.
Lutfillayev Maxmud Xasanovich
Samargand davlat universiteti pedagogika fanlari doktori professor
el _kitob@rambler.ru
Chorshanbiyev Choriyor Ismadullo o‘g‘li
Samargand davlat universiteti tayanch doktoranti(PhD)
choriyorc@gmail.com
Annotasiya: Ushbu magqola, zamonaviy oliy ta’lim muassasalarida sun’iy

intellekt (Al) texmnologiyalarining joriy etilishi va qo ‘llanilishini tahlil qiladi.
Shuningdek, Al texnologiyalarining ta’limdagi afzalliklari va kamchilliklari,
jumladan o ‘qitish jarayonida personalizatsiya va adaptivlik imkoniyatlari hamda
axborot xavfsizligi kabi muammolar yoritiladi.

Kalit so‘zlar: Sun’iy intellekt, oliy ta’lim, Al texnologiyalari, personalizatsiya,
adaptiv o ‘qitish, virtual laboratoriyalar, axborot xavfsizligi.

Annotation: This article analyzes the implementation and application of
artificial intelligence (Al) technologies in modern higher education institutions. It
also discusses the advantages and challenges of Al technologies in education,
including personalization and adaptability in the teaching process, as well as issues
such as data security.

Keywords: Artificial Intelligence, Higher Education, Al Technologies,
Personalization, Adaptive Learning, Virtual Laboratories, Data Security.

Annomayun: Jlannas cmames aHanusupyem 6HeOpeHue U NpuMeHeHue
MexHoN02Ull UCKYyccmeenHo20 unmeniexkma (UU) 6 cospemennblx 8blcuiux yueOHbIX
s3aeeoenusx. Taxowce oceewaromces npeumywmecmeda u Hedocmamxu mexnoaocuul MU
6 06pa306aHuu, GKJIIOYAsl 603MOINCHOCMU nepcoHaltusayuu u aoanmueHocmu 6
npoyecce 00y4enus, a makice npodiemovl UHHOPMAYUOHHOU Oe30NACHOCTIU.

Knrwueevie cnoea: uCKyCCI’I’leeHHblIZ uHmeljiekm, e6blicuiee 06pa306aHue,
mexHoJjiocuu HH, nepcoraltus3ayus, aoanmueHoe 06yquue, eUpmyajibHbvle
nabopamopuit, UHGOPMAYUOHHASL DE30NACHOCb.

Mavzuning dolzarbligi. Sun’iy intellektning zamonaviy oliy ta’limdagi
ahamiyati va zarurati hagida batafsil tushuncha berish. Oliy ta’limda sun’iy intellekt
texnologiyalarining go‘llanishi dunyo bo‘ylab ganday kengayib borayotgani, ta’lim
muassasalarining ushbu texnologiyalarga gizigishi va ulardan foydalanishining
ortishi hagida ma’lumot berish. Sun’iy intellektning ta’lim sifatini ganday
yaxshilashi mumkinligi, masalan, o‘qitish jarayonlarini personalizatsiya qilish,
o‘quv materiallarini moslashtirish va tahlil gilish orgali ta’lim samaradorligini
oshirish.
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Magqolaning magsadi. Magolaning magsadi hagida anigroq ma’lumot berish, bu
gismda sun’iy intellektning oliy ta’limdagi go‘llanilishi bilan bog‘liq asosiy nazariy
konseptsiyalar va metodologiyalar hagida tushuncha berish.

Sun’iy intellektning aniqlanishi va asosiy tushunchalari.

Sun’iy intellekt, odamlar kabi o‘rganish, xulosa yuritish, rejalashtirish, idrok
etish va muammolarni hal qilish qobiliyatiga ega bo‘lgan kompyuter dasturlari yoki
mashinalar to‘plamidir. Al dasturlari muayyan vazifalarni bajarish uchun
dasturlashtiriladi, masalan, matn tarjimasi, nutgni tan olish, rasmlarni tahlil gilish va
hakazolarni aniglaydi. [1]

Mashinani o ‘rganish (Machine Learning, ML) - Bu sun’iy intellektning bir qismi
bo‘lib, dasturlarni aniq dasturlashsiz o‘rganish va o‘sish imkonini beradi. ML
algoritmlari katta hajmdagi ma’lumotlarni tahlil gilib, ularning xatti-harakatlarini
ma’lum bir vazifani bajarish uchun moslashtiradi.[3]

Chuqur o ‘rganish (Deep Learning) - Mashinani o‘rganishning bir turi bo‘lib,
neyron tarmoglaridan foydalanadi. Bu usul, aynigsa, rasmni tan olish va nutgni tan
olish kabi murakkab vazifalarni hal gilishda juda samarali.[1]

Kognitiv hisoblash (Cognitive Computing) - Kognitiv hisoblash, inson
miyasining o‘rganish va qaror gabul qilish jarayonlarini model qilishga urinishdir.
Bu, mashinalarga inson kabi tabiiy tilni tushunish va murakkab muammolarni hal
gilish gobiliyatini berishga garatilgan.[5]

Agentlar (Agents) - Sun’iy intellekt agentlari, muhitni kuzatib, ma’lumotlarni
qayta ishlash orqali garorlar gabul qilishga qodir bo‘lgan mustaqil dasturlardir. Bu
agentlar o‘zlarining atrofidagi dunyoni sensorlar orqali gabul giladilar va o‘zlarining
magsadlariga erishish uchun harakat giladilar.

Tarmoqli analitika (Network Analytics) - Bu metod, aloga tarmogqlaridagi o‘zaro
bog‘ligliklarni va oqimlarni tahlil gilish uchun ishlatiladi. Sun’iy intellekt bu yerda
aloqalar o‘rtasidagi nagshlarni aniglash va prognoz qilishda qo‘llaniladi.[2]

Ushbu tushunchalar sun’iy intellektning turli sohalarida, xususan, ta’limda
qanday qo‘llanilishi mumkinligini yaxshiroq tushunish uchun asosiy gadam
hisoblanadi.

Ta’limda sun’iy intellektning afzalliklari va kamchilliklari.

Sun’iy intellektning ta’lim sohasidagi qo‘llanilishi ko‘plab afzalliklar va ba’zi
kamchiliklarni o‘z ichiga oladi. Bu texnologiyalar ta’lim jarayonini tubdan
o‘zgartirish potentsialiga ega, lekin shu bilan birga muayyan giyinchiliklar va etik
masalalarni ham keltirib chigaradi.

Afzalliklari.

1. Personalizatsiya - AI dasturlari har bir talabaning o‘rganish uslubiga

moslasha oladi, ta’lim materiallarini shaxsiylashtiradi va talabalar uchun eng
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samarali o‘rganish yo‘llarini taklif qiladi. Bu yondashuv har bir o‘quvchi
uchun individual ta’lim rejalarini ishlab chiqish imkonini beradi.[7]

2. Samaradorligi - Sun’iy intellekt o‘quv materiallarini, sinov va baholash
jarayonlarini optimallashtirish orqali ta’lim samaradorligini oshiradi. Al,
o‘qituvchilarga o‘quvchilarning tushunish darajasini yaxshiroq tahlil qilish va
kerakli joylarda qo‘llab-quvvatlash berish imkonini beradi.[5]

3. Resurslarining kengaytirilishi - Virtual laboratoriyalar va simulyatsiyalar
yordamida talabalar amaliy tajribani cheklanmagan miqdorda olishlari
mumkin, bu esa an’anaviy laboratoriya mashg‘ulotlariga qaraganda ko‘proq
imkoniyatlar yaratadi.

4. Qulaylik va moslashuvchanlik - Al texnologiyalari ta’limni vaqt va makondan
mustaqil qilib, masofaviy o‘qitish imkoniyatlarini kengaytiradi. Bu
o‘quvchilarga istalgan vaqtda va istalgan joyda o‘rganish imkonini beradi.

Kamchiliklari.

1. Axborot xavfsizligi va maxfiylik - Talabalar ma’lumotlarining yig‘ilishi va
tahlil qilinishi axborot xavfsizligi va shaxsiy ma’lumotlarning maxfiyligi
bilan bog‘lig muammolarni keltirib chigarishi mumkin.[4]

2. Texnologik bo ‘linish - Barcha ta’lim muassasalari va talabalar yangi
texnologiyalarni bir xil darajada gabul gila olmaydi. Bu, resurslarga bo‘lgan
cheklovlar tufayli, ayrim hududlar va ijtimoiy guruhlarda ta’lim sifatida
farglarni keltirib chigarishi mumkin.

3. O‘qituvchi rolining o zgarishi - Al ning keng qo‘llanilishi o‘qituvchilarning
an’anaviy rollarini o‘zgartirishi mumkin, bu ba’zi pedagoglarda qarshilik yoki
moslashuv giyinchiliklarini keltirib chigarishi mumkin.

4. Etik masalalar - AI qo‘llanilishi bilan bog‘liq etik masalalar, masalan, qaror
gabul qilish jarayonida algoritmlar tomonidan kiritilgan noanigliklar yoki
tarafkashliklar muhim muammolarni keltirib chigarishi mumkin.

Sun’iy intellektning ta’lim sohasidagi qo‘llanilishi juda ko‘p imkoniyatlar

yaratadi, lekin shu bilan birga muayyan giyinchiliklarni ham olib keladi.
Case study dan foydalanib oliy ta’limda Al texnologiyalarini qo ‘llashga misollar.

Oliy ta’lim sohasida sun’iy intellekt (AI) texnologiyalaridan muvaffaqiyatli

foydalanish bo‘yicha turli universitetlar va institutlardan olingan case study (amaliy
misollar) orqali Al ning ta’limdagi potentsialini ko‘rib chiqish mumkin.[6] Quyidagi
misollar Al texnologiyalarining ta’lim jarayonlarini qanday qilib yaxshilashi va
o‘qitish hamda o‘rganish tajribasini boyitishi mumkinligini ko‘rsatadi:

1. Georgia tech - “Jill Watson” virtual assistant. Georgia Institute of Technology

professori Ashok Goel tomonidan ishlab chiqilgan “Jill Watson™ Al asosidagi virtual
yordamchi, o‘qituvchining yordamchisi sifatida talabalarga Al va mashinani

o‘rganish bo‘yicha kursda yordam berish uchun ishlatilgan. Ushbu bot, IBM Watson
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texnologiyasidan foydalanib, forum savollariga avtomatik javob Dberish
imkoniyatiga ega bo‘ldi, bu esa o‘qituvchilarga talabalar bilan yanada samarali
ishlash uchun ko‘proq vaqt ajratish imkonini berdi.

2. Stanford University - Personalizatsiya qilingan o‘qitish dasturlari. Stanford
Universiteti sun’iy intellekt texnologiyalaridan foydalanib, talabalarning o‘qish
uslublarini tahlil qgilish va ular uchun eng samarali o‘qitish strategiyalarini ishlab
chigishga qaratilgan personalizatsiya gilingan ta’lim dasturlarini ishga tushirgan.
Ushbu dasturlar, talabalar o‘zlarining bilimlarini qanday qilib eng yaxshi
rivojlantirishi  mumkinligini aniglashda yordam beradi va shu bilan birga
o‘qituvchilarga har bir talaba bilan individual ishlash imkonini beradi.

3. Carnegie Mellon University - Al-Enhanced Learning Platforms. Carnegie
Mellon Universiteti o‘zining Open Learning Initiative (OLI) dasturida sun’iy
intellekt texnologiyalaridan foydalanadi. Bu platforma talabalarning o‘rganish
jarayonini kuzatib boradi va real vaqt rejimida ularning tushunish darajasiga garab
kontentni moslashtiradi. OLI dasturi talabalarga qiyin mavzularni o‘rganishda
yordam berish orqali ularga yanada samarali ta’lim berish imkonini yaratadi.

4. Massachusetts Institute of Technology (MIT) - Simulyatsion laboratoriyalar.
MIT, xususan, fizika va kimyo fanlari bo‘yicha o‘quv kurslarida virtual
laboratoriyalar va simulyatsiyalardan foydalanadi. Bu texnologiyalar talabalarga
amaliy tajribalar o‘tkazish imkonini beradi, hatto ular laboratoriya jihozlariga
bevosita kirish imkoniyatiga ega bo‘lmasalar ham. Bu yondashuv, ayniqgsa,
pandemiya davrida masofaviy ta’lim olish zaruratida juda foydali bo‘ldi.

Ushbu misollar oliy ta’lim muassasalarida sun’iy intellektning qanday qilib
muvaffaqiyatli qo‘llanilayotganini ko‘rsatadi. Har bir case study, Al
texnologiyalarining o‘qitish va o‘rganish jarayonlarini qanday qilib samarali va
interaktiv gilishi mumkinligini namoyish etadi.

Kelajakdagi ilmiy tadgiqotlarning yo ‘nalishlari.

Sun’iy intellektning oliy ta’limdagi qo‘llanilishi sohasida ilmiy tadqiqotlarning
yo‘nalishlari tez sur’atlar bilan rivojlanib bormogda. Ushbu yo‘nalishlar, ta’lim
sifatini oshirish, ta’lim jarayonlarini yanada moslashuvchan va samarali qilish
hamda o‘qitish va o‘rganish usullarini tubdan o‘zgartirish imkonini beradi. Quyida
kelajakdagi asosiy tadqiqot yo‘nalishlari haqida batafsil ma’lumot beriladi:

1. O‘rganish tahlili va Big Data. Sun’ity intellekt va mashinani o‘rganish
texnologiyalarining rivojlanishi bilan bir qatorda, ta’lim muassasalari o‘rganish
tahlilini va katta ma’lumotlarni (Big Data) qo‘llash orqali talabalar o‘rganish
jarayonini yaxshiroq tushunish va optimallashtirish imkoniyatiga ega bo‘ladi. Bu
yondashuv, o‘qituvchilarga talabalar o‘rganishini yanada shaxsiylashtirish va
ularning ehtiyojlariga mos dasturlarni ishlab chigishga yordam beradi.[3]
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2. Sun’ity intellekt va robototexnika. Robototexnika va sun’iy intellektning
birlashuvi, laboratoriya ishlari va amaliy mashg‘ulotlarni virtual va
avtomatlashtirilgan formatlarda o‘tkazish imkonini beradi. Bu, xususan, fan,
texnologiya, muhandislik va matematika (STEM) sohalarida talabalar uchun
qo‘shimcha amaliy tajriba imkoniyatlarini yaratadi.

3. Ofqituvchi rolining o‘zgarishi. Al texnologiyalari keng tarqalgan sari,
o‘qituvchilarning roli ham o‘zgarib boradi. Kelajakda, o‘qituvchilar asosan mentor
va ko‘makchi sifatida ishlaydi, bu esa ularning asosiy vazifasi talabalarning mustagqil
o‘rganish jarayonlarini qo‘llab-quvvatlash va rahbarlik qilishga o‘tadi.

4. Masofaviy ta’limning optimallashtirilishi. Pandemiya davrida ko‘rilgan
masofaviy ta’lim tajribalari natijasida, bu soha kelajakda yanada rivojlanishi
kutilmoqda. Al texnologiyalari masofaviy ta’limni yanada samarali va interaktiv
qilishda muhim rol o‘ynaydi, masalan, virtual sinflar va interaktiv o‘quv materiallari
orqali.

Ushbu tadqiqot yo‘nalishlari oliy ta’lim sohasida sun’iy intellektning
rivojlanishini shakllantirishda muhim rol o‘ynaydi va ta’limning barcha jabhalarini
gamrab oladi.

Xulosa. Oliy ta’limda sun’iy intellektning (AI) qo‘llanilishi, ta’lim jarayonlarini
tubdan yangilash va o‘qitish hamda o‘rganish tajribasini boyitish imkoniyatini
beradi. Al texnologiyalari ta’limni shaxsiylashtirish, o‘qitish samaradorligini
oshirish va ta’lim resurslarini kengaytirish orqali talabalar uchun yanada
moslashuvchan va interaktiv o‘quv muhitini yaratishga yordam beradi. Bu
texnologiyalar, o‘quv materiallarini individual talab va qobiliyatlarga
moslashuvchan qilib, har bir talabaning o‘ziga xos o‘rganish ehtiyojlarini qondirish
imkonini beradi. Shuningdek, Al, o‘qituvchilarga talabalar bilan samaraliroq ishlash
va ularning o‘rganish jarayonlarini yaxshiroq tahlil qilish imkonini tagdim etadi.
Biroq, axborot xavfsizligi, texnologik bo‘linish va etik masalalar kabi giyinchiliklar
ham mavjud bo‘lib, ularni hal etish uchun qo‘shimcha tadqiqotlar va siyosatlar zarur.
Kelajakda, Al texnologiyalarining rivojlanishi oliy ta’limdagi qo‘llanilishini yanada
kengaytirishi va ta’lim sifatini oshirishi kutilmoqda.
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TASVIRLARNI SEGMENTLASHTIRISHNI ZAMONAVIY USULLARI
TAHLILI
Malikov Ziyodullo,
Samargand davlat universiteti dasturiy injiniring kafedrasi ,
ziyodullo2122@gmail.com.
Annotatsiya. Ushbu magola tasvirni segmentatsiyalash kontseptsiyasini muhokama
giladi va semantik segmentatsiya va panoptik segmentatsiya kabi segmentatsiya
muammolarining har xil turlarini ko‘rib chiqadi. Tasvir segmentatsiyasini
qo‘llashning turli sohalari tahlil qilinadi, klassik segmentatsiya usullari ko‘rib
chiqiladi va ularning afzalliklari, kamchiliklari va qo‘llanilishi sohalari aniglanadi.
Chuqur o‘rganishga asoslangan zamonaviy segmentatsiya usullari ham o‘rganiladi.

Kalit so‘zlar: tasvir segmentatsiyasi; konvolyutsion neyron tarmogqlari;
SegNet; U-Net; DeepLab.

Annotation. Within the framework of this work, the concept of image
segmentation is considered, various types of segmentation problems are studied,
such as: semantic segmentation, instance segmentation and panoptical
segmentation. An analysis is made of various areas of application of image
segmentation. Next, classical segmentation methods are considered, their
advantages, disadvantages and areas of application are identified. After that, modern
segmentation methods based on deep learning are explored.

Keywords: image segmentation; convolutional neural networks; SegNet; U-
Net; DeepLab.

Kirish

Sun’ty intellekt sohasidagi o‘zgarishlar, chuqur o‘rganish va neyron
tarmoqlardagi innovatsiyalar tufayli so‘nggi paytlarda kompyuterli nigoh kuchli
rivojlanishga erishdi. Tasvirni segmentatsiyalash - bu tasvirni soddalashtirish yoki

yanada mazmunli tahlil qgilish uchun ragamli tasvirni bir nechta segmentlarga
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(piksellar yoki hududlar to‘plami) bo‘lish jarayoni. Segmentatsiyaning magqgsadi
tasvirni rang, intensivlik, tekstura yoki harakat kabi ba’zi xususiyatlar bo‘yicha bir
hil bo‘lgan hududlarga bo‘lishdir.

Ushbu magqgola doirasida tasvirni segmentatsiyalash muammosini o‘rganish
amalga oshiriladi, ya’ni tasvirni segmentatsiyalash tushunchasi, turlari va uni
qo‘llash sohalari ko‘rib chiqgiladi. An’anaviy segmentatsiya usullarini tadqiq
gilinadi va ularning afzalliklari va kamchiliklarini aniglanadi.

Tasvir segmentatsiyasi

Tasvir segmentatsiyasi ragamli tasvirni tasvir segmentlari deb ataladigan turli
kichik guruhlarga bo‘ladigan usuldur, bu tasvirning murakkabligini kamaytirishga
yordam beradi va tasvirni keyingi gayta ishlash yoki tahlil gilishni osonlashtiradi.
Segmentatsiya - bu piksellarga teglarni belgilash. Xuddi shu toifaga kiruvchi barcha
tasvir elementlari yoki piksellar umumiy belgi bilan belgilashdir.

Tasvirni segmentatsiyalash - bu tasvir tasnifining kengaytmasi bo‘lib, unda
tasniflashdan tashqgari biz mahalliylashtirishni ham amalga oshiramiz. Shunday
qilib, tasvirni segmentatsiyalash tasvirlarni tasniflashning yuqori to‘plami bo‘lib,
unda model mos keladigan ob’ektning chegaralarini belgilash orqali gayerda
joylashganligini aniq belgilaydi [1].

1-rasmda turli xil kompyuterli nigoh vazifalarini taqdim etadi.

Tasniflash Obyektni Namuna

Klassifikatsiyalash + Mahalliylashtirish aniglash segmentatsiyasi

. |
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Tasvirni segmentlash muammolari turlari

Tasvirni segmentatsiyalash vazifalarini ular yetkazadigan axborot migdori va
turiga qarab uch guruhga bo‘lish mumkin.

Semantik segmentatsiya ma’lum bir sinfga tegishli ob’ektlarning keng
chegarasini aniqlaydi, misol segmentatsiyasi ob’ekt tegishli bo‘lgan sinf haqida
hech ganday tasavvurga ega bo‘lmagan holda, tasvirdagi har bir ob’ekt uchun
segmentlar xaritasini taqdim etadi [2].

Panoptik segmentatsiya bizga tasvirda mavjud bo‘lgan har qanday muayyan
sinfning barcha ob’ektlarining segment xaritalarini beradi.

Ushbu vazifalarni batafsil ko‘rib chigamiz.

1. Semantik segmentatsiya.
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Semantik segmentatsiya tasvir piksellarini semantik sinflarga ajratishni
anglatadi. Muayyan sinfga tegishli piksellar boshqa ma’lumotlar yoki kontekstdan
qat’i nazar, oddiygina ushbu sinfga tayinlanadi.

Siz kutganingizdek, bir xil sinfning bir nechta misollari rasmda yagindan
guruhlangan bo‘lsa, bu usul sizga mos kelmaydi. Ko‘chadagi olomon tasviri
semantik segmentatsiya modeliga ega bo‘lib, butun olomon hududi “piyodalar”
sinfiga tegishli ekanligini bashorat giladi va shu bilan tasvir hagida juda kam
tafsilotlar yoki ma’lumotlarni taqdim etadi.

2.Namuna segmentatsiyasi.

Namuna segmentatsiyasi modellari piksellarni sinflarga emas, balki
“misollar” ga garab toifalarga ajratadi.

Misol segmentatsiyasi algoritmi tasniflanadigan maydon qgaysi sinfga tegishli
ckanligini bilmaydi, lekin ularning chegaralariga qarab ob’ektning bir-biriga
o‘xshash hududlarini ajratishi mumkin.

Agar ilgari muhokama gilingan olomon tasviri misoli segmentatsiyasi
modeliga berilsa, model har bir odamni olomondan, shuningdek, atrofdagi
ob’ektlardan ajrata oladi, lekin har bir mintaga/ob’ekt namuna ekanligini taxmin
gila olmaydi.

3. Panoptik segmentatsiya.

Eng so‘nggi ishlab chiqilgan segmentatsiya vazifasi bo‘lgan panoptik
segmentatsiya  semantik  segmentatsiya va misol  segmentatsiyasining
kombinatsiyasi sifatida ifodalanishi mumkin, bunda tasvirdagi ob’ektning har bir
nusxasi chigariladi va ob’ektning identifikatori bashorat qilinadi.

Panoptik segmentatsiya algoritmlari o‘z-o0‘zini boshgariladigan avtomobillar
kabi mashhur vazifalarda keng qo‘llaniladi, bu yerda tasvirlar oqimi orqali yaqin
atrof-mubhit haqida juda katta hajmdagi ma’lumotlarni olish kerak.
2-rasmda tasvirni segmentatsiyalash muammolari keltirilgan.

Namuna segmentatsiyasi Panoptik segmentatsiyasi
2-rasm. Tasvir segmentatsiyasining ilovalari
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Tasvir segmentatsiyasi kompyuterli nigohning muhim sohasidir. Mashinalar
vizual ma’lumotlarni segmentlarga xos ishlov berish uchun segmentlarga bo‘lishlari
kerak.

Shunday qilib, tasvirni segmentatsiyalash robototexnika, tibbiy tasvirlar,
avtonom transport vositalari va aqglli videotahlil kabi muhim sohalarda
qo‘llanilishini topadi [3].

Ushbu ilovalardan tashqgari tasvir segmentatsiyasi ham yo‘llarni, binolarni va
daraxtlarni ajratish uchun aerofotosuratlarda sunsiy yo‘ldoshlar tomonidan
qo‘llaniladi.

Quyida tasvir segmentatsiyasining eng mashhur ilovalari keltirilgan.

1. Tibbiy tasvirlar.

Tibbiy ko‘rish kompyuterli nigohning muhim sohasi bo‘lib, u oddiy vizual
ma’lumotlar va biomedikal skanerlar shaklida vizual ma’lumotlarga asoslangan
kasalliklarni tashxislashga garatilgan.

Segmentatsiya tibbiy tasvirlashda muhim rol o‘ynaydi, chunki u
shifokorlarga tasvirlardagi mumkin bo‘lgan xavfli xususiyatlarni tez va aniq
aniglashga yordam beradi.

Tasvir segmentatsiyasidan foydalanib, kasallik tashxisi nafagat tezroq, balki
arzonroq bo‘lishi mumkin, bu butun dunyo bo‘ylab minglab odamlarga foyda
keltiradi.

« * Rentgen nurlari segmentatsiyasi.
+ * Organlarning KT segmentatsiyasi.
« * Tish namunasini segmentlash.
-+ Ragamli patologiya hujayra segmentatsiyasi.
« ¢ Jarrohlik videosi uchun izoh.
Aqlli shahar

Aqlli shaharlarda tez-tez real vaqt rejimida piyodalar, transport va jinoyatlarni
kuzatish uchun videokuzatuv kameralari mavjud. Ushbu monitoringni tasvir
segmentatsiyasi yordamida osongina avtomatlashtirish mumkin.

Sun’iy intellekt asosidagi monitoring tufayli jinoyatlar haqida tezroq xabar
berish, yo‘l-transport hodisasi sodir bo‘lgan joyga zudlik bilan tez yordam chaqirish,
tezlikni oshiruvchi transport vositalarini osongina kuzatish mumkin bo‘ladi.

Shunday qilib, tasvirni segmentatsiyalash va sun’iy intellektga asoslangan
monitoringdan foydalanish odamlarning turmush tarzini quyidagi nugtai nazardan
yaxshilashi mumkin:

« * Piyodalarni aniqlash.
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« * Yol harakati tahlilchilari.
« + Davlat ragamini tanib olish.

* Videokuzatuv.

3. Haydovchisiz boshqgariladigan avtomobillar.

Haydovchisiz  boshgariladigan avtomobillar marshrut va harakatni
rejalashtirishga katta ta’sir ko‘rsatadigan tasvir segmentatsiyasining eng katta
ilovalaridan biridir.

Semantik va misol segmentatsiyasi ushbu transport vositalariga yo‘l
belgilarini va boshqga transport vositalarini aniglashga yordam beradi va shu bilan
silliq va muammosiz haydashni ta’minlaydi:

« * Yo‘l qoplamalarining semantik segmentatsiyasi.

« * Avtomobillar va piyodalarni segmentlash.

+ * Mashinada narsalarni aniglash (yo‘lovchilar qoldirgan narsalar).

« * Chuqurlarni aniqlash

Xulosa qilib aytganda, tasvirni segmentatsiyalashning zamonaviy usullari
sezilarli yutuglarga erishdi, ammo anigroq, samaraliroq va moslashuvchan
algoritmlarni izlash davom etmoqda. Kelajakdagi tadgiqotlar hozirgi usullarning
cheklovlarini hal qilishga, yangi arxitekturalarni o‘rganishga va turli sohalar va
ilovalarda yaxshi umumlasha oladigan texnikalarni ishlab chigishga garatilishi
kerak. Tasvirni segmentatsiyalash bo‘yicha tushuncha va imkoniyatlarimizni
oshirib, biz turli sohalarda yangi imkoniyatlarni ochishimiz mumkin, natijada
texnologik taraqqiyot va ijtimoiy manfaatlarga hissa qo‘shishimiz mumkin.
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YUZNI TANIB OLISHDA SUNIY INTELLEKT TIZIMLARIDAN
FOYDALANISH
Medatov Asilbek Abduvalievich — Andijon davlat universiteti
Soliyev Jamshidbek Shukrullo o‘g‘li — ADU talabasi

Kalit so‘zlar: OpenCV, pickle, suniy intelekt (SI), firebase_admin
kutubxona, python-docx, face recogbation, xotira, malumotlar bazasi, tasvir, id,
idenfikatsiya, GitHub.

KaoueBbie caoBa: OpenCV, pikle, uckyccrBennbiii untTemiekt (II),
oubmroreka firebase admin, python-docx, face recogbation, mamsith, 0a3a 1aHHBIX,
nzo0paxenne, uaeHtudukarop, unearudukamus, GitHub.

Hozirgi kunda sun’iy intelekt (SI, ingl. Artificial intelligence (Al)) jamiyat,
ishlab chiqgarish, fan va texnika, ta’lim, tibbiyot va boshqa sohalariga kirib keldi va
soha rivojlanishiga o‘zining salmoqli xissasini qoshib kelmoqda. SI sohalarda
qgo‘llanilishi,  bajaradigan vazifalariga qarab, turlicha yonashuvlar asosida
ta’riflanadi. Jumladan, SI - odamlarga beriladigan kognitiv! vazifalarni hal gilish
bilan shug‘ullanadigan informatika fanining bir sohasi; aqlli mashinalarni, aynigsa
aqlli kompyuter dasturlarini yaratish fan va texnologiyasi; sun’iy intellekt
tizimlarining odamlarga xos bo‘lgan ijodiy funktsiyalarni bajarish qobiliyati;
insonning kognitiv funktsiyalariga taglid gilishi va oldindan belgilangan algoritmsiz
yechimlarni izlash imkonini beruvchi texnologik yechimlar to'plami; inson
intelektiga taqlid qilisga qodir bo‘lgan mashinani o‘qitishga garatilgan fan va
texnologiya sohasi va va boshqa ko‘rinishlarda talgin gilinadi.

Umuman olganda SI “o‘rganish”, “qaror gabul qilish”da turli algoritmlar,
matematik modellar va ma’lumotlar bazasidan foydalanadi.

Kognitiv - nHransua (noTmH) “cognize” cy3mpaaH onuHraH 6yamb, y BUAMOK, aHTN1aMOK, TYLLIYHMOK,
Ba PUKpPIaMOK EKM “cognition”— Buaumw, TyWMHULW Kabu mabHOapHK bepaaun
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SI tizimlarining eng muhum qollaniladigan sohalaridan biri bu yuzni tanib
olishdir. Bu texnologiya yzni aniglash, tanib olish, idenfikatsiyalash, biometric
xavfsizlik, kuzatuv kabi turli sohalarda keng qo‘llaniladi.

Inson yuz ko‘rinishi bir-biridan farq gilsada, ularning umumiy xususiyatlari
(ko‘zi, qoshi, burni, lablari va boshqalar) mavjud. Shu va boshqga xususiyatlarga
garab, inson yuzi aniglanadi. Yuzlarni aniglash bu murakkab masalalarni hal
qilinishidagi birinchi gqadam hisoblanadi. Inson yuzi aniglanganidan so‘ng uni
boshqga yuzlar bilan solishtirish, identifikatsiyalash va boshga amallar bajariladi.

Yuzni tanib olish texnologiyasi yuz xususiyatlarini skaner qilib ularni
malumotlar bazasidagi mavjud yuzlar bilan solishtirish bilan bog‘liq videotasvirlarni
gayta ishlash algoritmlaridan foydalanadi.

Bu jarayon bir nechta bosqichlarni o°z ichiga oladi:

1. Yuzni aniglash: Kamera orgali olingan tasvirdan yuzni aniglash.

2. Xususiyatlarni chiqarish: Yuzning muhum xususiyatlari bo‘lgan ko‘zlar,
burun, og‘iz va yanoglarning joylashuvi kabi ma’lumotlarni chiqarish.

3. Tanib olish: Eng yaxshi mos keluvchi yuzni tanlash.

Yuzni tanib olishda Sl tizimlaridan foydalanishning bir qgancha
afzalliklari mavjud:

e Tezkorlik: Yuzni tanib olish bir necha soniyalar ichida amalga oshiriladi.

¢ Aniglilik: Zamonaviy Sl algoritmlari yugori anigllika ega.

e Qulaylik: Foydalanuvchilarga qo‘shimcha parol yoki idenfikatsiya
vositalarini eslab golishning hojati yo‘q.

o Xavfsizlik: Zamonaviy Sl tizimlari yordamida xavsizlikni sezilarli darajada
oshirish mumkin.

Yuzni tanib olish turli sohalarda keng qo‘llaniladi:

e Xavfsizlik: Aeroportlar, banklar va boshqa muhum obyektlarda shaxsni
idenfikatsiyalash.

e Mobil qurulmalar: Smartfon va planshetlarda yuz orgali qulf ochish.

e Sanoat : Ishlab chigarish jarayonida xodimlarni kuzatish va tahlil gilish.

e Sog‘ligni saqlash: Bemorlarni yuz ifodalarini tahlil gilish orgali ularni
holatini baxolash.

Yuzni tanib olishning turli usullari bo‘lib biz Face recognize usulidan
foydalaniladi. Ushbu texnologiya ko‘plab imkoniyatlarga ega bo‘lib turli
kutubxonalardan foydalalaniladi. Jumladan asosiy kutubxona bu OpenCV
hisoblanadi.

Python dasturlash tilida ishlash uchun mo‘ljallangan OpenCV kutubxonasi
video va rasmlar bilan ishlash uchun mo‘ljallangan kutubxona hisoblanadi. Ushbu
kutubxona 2500 dan ortiq algoritmlarni o‘z ichiga oladi. Bu klassik va zamonaviy
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kompyuterli ko‘rish va malumotlarni o‘qish algoritmlarini o‘z ichiga oladi. Bu
algoritmlar yuzlarni aniglash va tanib olish, obyektlarni aniglash, videolardagi
odamlarning harakatlarini tushunish, kamera harakatlarini kuzatish, stereo
kameradan 3D modellarni olish, rasmlar bazasidan o‘xshash rasmni topish kabi
ko‘plab imkoniyatlarga ega.

Yuzni tanib olishda quyidagi algoritmdan foydalanish mumkin:

1. Avvalo kerakli muhit sozlanadi va kerakli kutubxoxalar kerakli versiyalari
o‘rnatiladi . Buni terminalda ushbu kutubxonalarni o’rnatis orqgali amalga oshirilishi
mumkin:

pip install opencv-python

pip install numpy

pip install face_recognition

pip install cvzone

pip install firebase_admin

2. Bizga tanib olingan rasmlarni saqlashimiz uchun “Images” nomli papkani
hamda dastur kodlarini yozishimiz uchun bir nechta fayllar kerak bo’ladi. Asosiy
kodlar  yoziladigan main.py va qo‘shimcha AddDatatoDatabase.py,
EncodeGenerator.py faylarini yaratib olamiz hamda har bir faylda kerak bo’ladigan
modullarni import gilib olamiz.

3. EncodeGenerator.py faylida tanib olingan rasmlarni EncodeFile.p fayliga
pikle fayl ko’rinishida saqlab olamiz.

file = open(“EncodeFile.p”, ‘wb”’)

pickle.dump(encodelListKnownWithIds, file)

file.close()

4. Malumotlar bazasini yaratamiz:
data = {
“123456”: {
‘name’ : ‘Soliyev JamshidbekR’,
“tugulgan_yili’: 2001
“tugulgan_joyi’: ‘Andijon’}
} # kabi malumotlar Kiritiladi.
Keyin vyaratib olgan bazamizni firebase_admin malumotlar bazasiga
go’shamiz.
5. Videokameradan tasvirni o’qib olishimiz kerak bo’ladi.
Cap = cv2.VideoCapture()
Cap.set(3, 640)
Cap.set(4, 480)
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6. Avval yaratib olingan encodeFile.p pickle faylimizni o’qib olamiz.
file = open(“EncodeFile.p”, ‘rb’)
encodelListKnownWithIds =picRle.load(file)
file.close()

7. Kameradan o’qib olingan tasvirdagi yuzlarni Bazada bor yuzlar bilan
solishtiramiz hamda malumotlarni ekranga chigarishimiz yoki boshga amallar
bajarishimiz mumkin.

Yuzni tanib olishda Sl tizimlaridan foydalanish, hozirgi zamon
texnologiyalarining eng gizigarli va dolzarb mavzularidan biridir. Sining bu sohasi,
Biometrik xavfsizlik, shaxsiy identifikatsiya va ko‘plab boshqa sohalarda keng
qo‘llanilmoqda.

SI tizimlari chuqur o‘rganish algoritmlari va neyron tarmoglardan foydalanib,
yuz xususiyatlarini aniglash va ularni malumotlar bazasidagi malumotlar bilan
solishtirish orgali shaxslarni tanib olish, identifikatsiyalash imkoniyatiga ega. Bu
jarayon yuz ifodalarini, shakllarini va boshga xususiyatlarini tahlil gilish orqali
amalga oshiriladi.
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INCREASING DATA RELIABILITY IN THE SYSTEM BASED ON
DISTRIBUTED METHODS

Nazarov Fayzullo
(Samarkand State University, fayzulla-samsu@mail.ru)

Abstract. In this research work, the processes of increasing the reliability of
data in the system based on the distributed methods were considered. The
distribution method is based on blockchain mechanisms, which serves to ensure the
reliability of payment information.

Key words. Distributed ledger technology, blockchain, data reliability,
transaction.
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Taking into account such features, blockchain technologies are included in a
class of separate architectures called “Distributed ledger technology (DLT)”. Based
on the given mechanisms, we will look at the characteristics provided for the
sequence of data and the mechanisms that perform the procedures of adding,
changing, editing the sequence of records. We assume that a new transaction is sent
to all parts of the network according to the basic model of data distribution in the
system built on blockchain technology. A transaction built on the principle of access
to the network falls into the raw data of this network. Transactions containing raw
data are added to the block chain of special computers with minimal server power,
called miners.

According to this description, the operations in the data distribution model are
performed based on the following algorithm.

 Each miner performs the act of confirming the work by selecting
a cryptographic hash block that satisfies the conditions given by
the developers.

« After obtaining a cryptographic hash block verified by a miner,
the block of data is transmitted to all users of the network
according to a pre-configured protocol, the miner itself is
recorded in a pre-created database as a document source.

v

« Networks that receive an additional block verify the correctness
of transactions by comparing the input and output of previous
transactions, if the block does not pass the check, it is discarded.

Let's highlight some features of the given algorithm. The steps presented in
the algorithm serve to place the data in the main network. It is also possible that not
all networks receive a block of data at the same time, in which case networks that

miss a block order the missing information in the execution of subsequent blocks,
and the missed part is filled.
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Another feature is that all transactions are carried out with cryptographic
confirmation, that is, by providing the participants with a public key signature and a
secret key, as shown in Figure 1.

For encryption of closed transactions, a combination of two cryptographic
keys designed to fix open transactions in the form of Figure 1 is implemented by
users when entering the network and installing the necessary software on the
workstation.

Transaction Transaction Transaction
1st user 2nd user 3rd user
public key public key public key
y
— | Encryption Encryption > Encryption
User User -> User
signature 1 signature 2 > signature 1
User 1 User 1 User 1
secret key secret key secret key

Picture 1. A scheme for confirming that a transaction has been completed
correctly
As each user in the network sends transactions to the next user, the previous

transaction signs the next one's public key and adds this information to the end of
the transaction. In this way, incoming transactions can verify the entire chain of
transactions by verifying the signatures of all previous users.

A block in the above scheme is an array of data swapped using a cryptographic
hash function. As a result of substitution, we get a unique real symbol that
characterizes the initial element but cannot be substituted in the opposite direction.
The use of public and private keys in combination with hashing serves to achieve a
high level of data storage security in blockchain technology.

The structure of the data block should allow them to add confirmed
transactions, so the general appearance of the blocks should be as shown in Figure
2. According to this scheme, each subsequent block of data is based on the hash of
the previous block. This causes all consecutive blocks to be interconnected, making
it impossible to add a block that does not conform to this rule.
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brnok 1 bok 2 L — brnok N

< «—
0 - Block hash > | 0-Block hash —»  —b»| (n-1)-Block
hash
Transaction Transaction Transaction

Figure 2. Data block architecture in distributed ledger mechanisms
It is theoretically possible to add a block to the internal content of the network,

but adding a block requires hashing all previous blocks up to the very first generated
block. This is a property of the impossibility of adding a previously unrelated block,
that is, the conceptual principle of building a network based on a distributed register
Is confirmed. In addition, in practice, this technology is adopted to adhere to the
strict principles of adding blocks to the chain based on an event that ensures data
reliability, system decentralization, or in connection with data electronic signature
verification.

When creating the “CHSHNT” database, when choosing an algorithm for
adding a block to the blockchain, it is necessary to choose the option that best meets
the following main characteristics of the distributed registry technology:

- lack of centralization;

- openness of entered data;

- mathematical and cryptographic protection of information;

- once entered data cannot be changed.

Creating a database architecture based on distributed registry mechanisms
increases data reliability, which ensures the management efficiency of the system in
question.
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REAL ESTATE VALUATION ALGORITHM BASED ON XGBOOST

dots. F.M.Nazarov, ass.Sh.Sh. Yarmatov

Samarkand State University named after Sharof Rashidov, O‘zbekiston

sherzod2601@gmail.com

Annotation: This thesis presents the development and implementation of a
real estate valuation algorithm utilizing the eXtreme Gradient Boosting (XGBoost)
model. The primary objective is to enhance the accuracy and efficiency of property
value predictions by leveraging advanced machine learning techniques. Through
extensive data preprocessing and feature engineering, combined with the robust
predictive power of XGBoost, this research aims to provide a reliable tool for real
estate valuation. The algorithm’s performance is evaluated against traditional
methods, demonstrating significant improvements in prediction accuracy and
robustness.

Keywords: Real Estate Valuation, XGBoost, Machine Learning, Predictive
Modeling, Data Preprocessing, Feature Engineering, Property Value Prediction.

Annotatsiya: Ushbu tadgigot ishi eXtreme Gradient Boosting (XGBoost)
modelidan foydalangan holda ko‘chmas mulkni baholash algoritmini ishlab chiqish
va amalga oshirishni tagdim etadi. Asosiy magsad ilg’or mashinani o‘qitish
usullaridan foydalangan holda mulk giymatini bashorat qilishning anigligi va
samaradorligini oshirishdir. Keng gamrovli ma’lumotlarni oldindan gayta ishlash va
texnik injiniring orgali, XGBoostning bashorat gilish anigligi bilan birgalikda ushbu
tadqiqot ko‘chmas mulkni baholash uchun ishonchli vositani taqdim etishga
qaratilgan. Algoritmning ishlashi an’anaviy usullarga nisbatan baholanadi, bu
bashorat anigligi va mustahkamligida sezilarli yaxshilanishlarni namoyish etadi.

Kalit so‘zlar: Ko‘chmas mulkni baholash, XGBoost, Mashinani o‘qitish,
Bashoratli modellashtirish, Ma’lumotlarni oldindan qayta ishlash, Xususiyat
muhandisligi, Mulk giymatini bashorat gilish.

AHHoOTauMsi: B 1maHHON cTaThs MpelcTaBieHa pa3padOTKa U pead3aius
aJIropurMa OOCHKHW HCABHKUMOCTHU C HCIIOJIb30BaHUECM MOJICIIN J3KCTPCMAJIBHOI'O
rpaaueHTHOTO ToBbIeHus (XGB0oo0st). OcHoBHas 11€1b — MOBBICUTh TOYHOCTh U
3 PEeKTUBHOCTh MPOTHO3UPOBAHMS  CTOMMOCTH  HEABUKUMOCTH 32  CYET
HCITIOJIB30BAHMSA IICPCIOBBIX MCTOA0OB MAIIIMHHOI'O 06yquH5[. Bnaronap;{ 06HIHpHOﬁ
npeaBapuTeNbHOl 00paboTKe JaHHBIX M pa3paboTke (QYHKUUH B COYETAaHUM C
HAJCKHBIMA TIPOTHO3HBIMH BO3MOXKHOCTsIMH  XGB0OSt 310  mccnemnoBanue
HaIlpaBJICHO Ha IPCAOCTABJICHUC HAACKHOI0 HWHCTPYMCHTA HOJII  OLICHKH
HCSCABUXKUMOCTH. HpOI/ISBOI[I/ITeJIBHOCTB AJIropuTMa OUCHUBACTCS IO CPABHCHHIO C
TPAaAUOUOHHBIMH MCTOAAMH, ACMOHCTPHUPYA 3HAYUTCIBHBIC YJIYUIICHHA B

TOYHOCTH 1 HaJIC)KHOCTH NPOTHO3UPOBAHUS.
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KnloueBble cyoBa: ornenka HeasmwkuMmoctd, XGBoost, wmammHHOe
oOyueHue, MPOTHO3HOE MOJICIIMPOBAHUE, MpeaBapUTeIbHas 00paboTKa JaHHBIX,
pa3paboTka (GyHKINNA, TPOTHO3UPOBAHUE CTOUMOCTH HEABUKUMOCTH.

Real estate valuation is a critical aspect of the property market, influencing
decisions for buyers, sellers, investors, and policymakers. Traditional valuation
methods often rely on heuristic and statistical models, which may not fully capture
the complex interactions between various factors affecting property prices. This
thesis explores the use of XGBoost, a powerful machine learning algorithm, to
develop a more accurate and reliable valuation model.

Literature Review. The literature review covers traditional real estate
valuation methods such as hedonic pricing models, comparative market analysis,
and multiple regression analysis. It then transitions to modern machine learning
approaches, highlighting the advantages of ensemble methods, particularly gradient
boosting algorithms like XGBoost, in handling large datasets with diverse features
and complex interactions.

Methodology. Data Collection and Preparation: Collecting a comprehensive
dataset from multiple sources, including property characteristics, geographical data,
economic indicators, and historical prices. Initial preprocessing steps include
removing duplicates, handling missing values, and encoding categorical variables.

Feature Engineering. Creating new features from raw data to improve the
model’s predictive power. This includes deriving location-based features, temporal
trends, and interaction terms between existing features.

Model Development. Implementing the XGBoost algorithm, which involves
tuning hyperparameters such as learning rate, maximum depth, and the number of
trees to optimize model performance. The model is trained using a robust cross-
validation approach to ensure generalizability.

The XGBoost model is an ensemble of decision trees where each tree is
trained to correct the errors of the previous trees. The objective is to minimize the
loss function, which measures the difference between the predicted values and the
actual values. Here’s a general mathematical formulation for the XGBoost algorithm
used in real estate valuation:

Objective Function. The objective function in XGBoost combines a loss
function that measures the model’s predictive accuracy and a regularization term
that penalizes model complexity:

L(e)=§|(yi,9i)+:zlsz(fk) 1)
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Model Evaluation. Comparing the performance of the XGBoost model
against baseline models using metrics such as Mean Absolute Error (MAE), Root
Mean Squared Error (RMSE), and R-squared. The evaluation also includes testing
on a hold-out dataset to assess the model’s robustness.

Interpretability. Utilizing techniques like SHAP (SHapley Additive
exPlanations) values to interpret the model’s predictions and understand the
contribution of each feature to the final valuation.

Results. The XGBoost model significantly outperforms traditional valuation
methods, achieving lower error rates and higher explanatory power. Feature
importance analysis reveals key drivers of property values, providing valuable
insights for stakeholders. Table 1 below shows the results of XGBoost for the
experimental data set.

Table 1. Prediction results of XGBoost algorithm
Evaluation methods

MAE RMSE R-squared

Hyperparameters

Gamma=0.4

XGBoost

learning_rate=0.1

max_depth=5 2.141 3.241 0.912
min_child_weight=2

n_estimators=250

The discussion addresses the implications of the findings, potential limitations
of the study, and suggestions for future research. It emphasizes the importance of
high-quality data and the role of advanced machine learning technigues in enhancing
real estate valuation.

Details on deploying the XGBoost-based valuation model in real-world
scenarios, including integration with existing real estate platforms and
considerations for scalability and maintenance.

Conclusion

This thesis demonstrates that an XGBoost-based algorithm can significantly
enhance real estate valuation accuracy compared to traditional methods. By
leveraging advanced machine learning techniques and comprehensive feature
engineering, the developed model provides a robust tool for predicting property
values. The findings underscore the potential of XGBoost in handling complex real
estate datasets and offer a pathway for future innovations in property valuation
methodologies. This research contributes to the broader field of real estate analytics,
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offering practical implications for industry stakeholders and paving the way for
further advancements in data-driven property valuation.
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OPTIMALLASHTIRISH MASALALARIDA GENETIK
ALGORITMLARNING QO‘LLANILISHI

Mekhriddin Nurmamatov!, Shohruh Sariyev'®
'Samarkand State University, Samarkand, Uzbekistan
ACorresponding author: sariyevshohruh313@gmail.com
Annotatsiya. Genetik algoritmlar - tabiiy tanlanish va genetika tamoyillaridan
ilhomlangan optimallashtirish usullaridan biri hisoblanadi. GA murakkab
optimallashtirish masalalarida va gidirish muammolarini hal gilishda turli sohalarda

keng qo‘llash mumkin. Ushbu tadqiqotda GA umumiy ko‘rinishi, ularning asosiy
tushunchalari, tarkibiy qismlari va iqtisodiyot, meditsina va mashina o‘qitishda
qo‘llanilishi keltirib o‘tilgan.
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Kalit so‘zlar. Big Data, Krossover, Genetik algoritm, Mutatsiya, Populyatsiya,
Seleksiya.

Abstract. Genetic algorithms - is one of the optimization methods inspired by
the principles of natural selection and genetics. GA can be widely used in complex
optimization problems and solving search problems in various fields. This study
provides an overview of GA, their key concepts, components, and applications in
economics, medicine, and machine learning.

Keywords. Big Data, Crossover, Genetic algorithm, Mutation, Population,
Selection.

AHHOTanUsA. [ eHeTHYEeCKrE anropuT™MBI - 3TO OAUH U3 METOJ0B ONTUMH3AIUHY,
OCHOBAHHBIN HAa IPUHIIMIIAX €CTECTBEHHOT0 0TOOpa M TeHeTHKHU. ['A MOKeT MHpoKo
HCIIOJIB30BATHCA B CIOJKHBIX 3aJladaX ONTHUMH3allMH U PCIICHUHN ITOMCKOBLBIX 3a1a4
B pas3IuMyHbIX oOnacTax. B 3Tom wmccnegoBanum mpencrasieH o030p A, ux
KIIFOUYEBbIX KOHH@HHI/Iﬁ, KOMIIOHEHTOB U HpI/IJIO}KeHI/Iﬁ B OKOHOMHKEC, MCIANIIMHEC U
MaIllMHHOM OOy4YECHUHU.

KmoueBbie cioBa. Big Data, Kpoccosep, ['eHernueckuii anroputm, MyTtanms,
[Honynsauwms, Cenexcus.

Kirish

Hozirgi vaqtda dunyoda iqtisodiyotning barcha sohalarida jadallik bilan
rivojlanib borayotganligi sababli mavjud axborot ogimlarining ham oshishi
kuzatilmoqda. Glaballashuvdan kelib chigib mavjud axborotlarning optimal
yechimlarini topish va yechimlarini samarali baholash va qaror gabul qilish bir
gancha dolzarb hisoblanib kelinmoqgda. Sababi mavjud yechimlar ichidan eng
optimal yechimlarini topish vaqgt va harajatlarni gisqartirish muhim hisoblanadi.
Bundan esa ishlab chigilgan dasturiy maxsulot va matematik modelning giymatini
oshiradi[1]. Hozirgi kunda optimallashtiruvchi modellar , usullar va algoritmlar bir
gancha hisoblanadi, va ularni qo‘llashda aynan qaysi sohada qo‘llanilishi juda
muhim hisoblanadi[2]. Genetik algoritm muammolarni hal gilishda ishlatiladigan
evristik gidiruv algoritmi hisoblanadi. Genetik algoritm Jon Holland tomonidan
taklif qilingan bo‘lib, GA mutatsiya, crossover va seleksiya kabi biologik
jarayonlardan kelib chigib matematik operatorlarga asoslanib optimallashtirish va
gidirish maslalarida yugori sifatli (aniglikda) yechimlarni yaratish uchun ishlatiladi.
Genetik algoritmlarni ko‘plab sohalarda qo‘llanilib kelinmoqda iqtisodiy
masalalarda, tibbiyotda, mashinani o‘rganishda va boshqa sohalarda keng
qo‘llanilmoqda[3].

Tibbiyot sohasida genetic algoritmlar orgali modellashtirish xatoliklarni ancha
aniglikda oshirgan tibbiyot sohasida yuruk xastaligi bashorat gilishda keng
qo‘llanilib kelinmoqda kasallik tashxislaridan oldindan bashorat qilib berish orqali
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kasallik oldini olish mumkinligi aytib o‘tilgan[4]. GA orqali klinik homiladorlikni
boshorat modelida urug‘lantirish siklining natijasida hisoblash uchun statistik
tasvirlar va tibbity ma’lumotlar kombinatsiyasidan foydalanib mashinaga joriy etish
taklif qgilingan. Genetik algoritm qo‘llab olingan natijalar 65 % yuqori aniqlikdagi
natijaga erishilgan[5].

Genetik algoritmlarni isodiyotda resurslarni tagsimlash, prognozlash va bozor
tahlili kabi turli xil iqtisodiy muammolarda qo‘llash mumkin. Igtisodiyotda genetik
algoritmlardan foydalanishning ba’zi o‘ziga xos usullari:

Igtisodiyotda
genetik algoritmlar
| | | | |
. - Portfelni 7
Optimallashtirish optimallashtirish Bozor tahlili Prognozlash

1-Rasm Igtisodiyotda genetik algoritm usullari

Mashinani o‘rganishda GA asosan moslashtirilgan evristik yoki qidiruv tizimi
algoritmlari bolib, ular gidiruv va optimallashtirish muammolarini hal giladi.
Genetik algoritmlar mashinani o‘rganishda tabiiy tanlanish asosida cheklanmagan
va cheklangan optimallashtirish masalalarini hal giluvchi metodologiya hisoblanadi.
GA da qo‘lda bajarilganda ancha uzoq vaqt talab giladigan murakkab muammolarni
tezda hal gilish mumkin. Ular barcha cheklovlarni hisobga olgan holda yechimlar
ichidan eng yaxshi yechimni topishga yordam beradigan yagona gidiruvlarni amalga
oshiruvchi optimallashtirish algoritmidir[6]. Genetik algoritmlarning boshga
algoritmlardan farqli o‘laroq, boshqariladigan tasodifiy qidiruvdan foydalanadi.
Ishlash jarayoni boshlang‘ich tasodifiy xarajat funktsiyasi bilan boshlash va fazoda
eng kam xarajatga ega bo‘lganini yechimlari ichidan qidirish orqali optimal
yechimni topish mumkin. Bu katta va murakkab ma’lumotlar to‘plamlari uchun
yechimlarni topayotganda qaralayotgan ma’lumotlarga moslashib keyingi
gadamlarda moslashib olishi bilan ham ajralib turadi. Genetik algoritmlar mutatsiya,
krossover va tanlash kabi biologik ilhomlangan operatorlar orgali hisob-kitoblar
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bo‘yicha optimallashtirish va qidirish muammolariga yuqori va sifatli yechimlarni
ishlab chigarish uchun qo‘llaniladi[7].

m [nitializatsiya

Fitness uchun
topshiriq

Tanlash

m Ko'paytirish

genetik algoritmlar

e
g
<
L
=
S
(o)
‘L
o
=
S
=
=
)
s

— Tugatish

2-Rasm Mashinani o‘rganishda genetik algoritmlarning ishlashi

Mashinani o‘rganishda keng qo‘llaniladigan algoritm Sun’iy neyron
tarmoqlar bo‘lib, u qaror gabul qilishda inson miyasining Xatti-harakatlarini taglid
qilishga harakat qgiladi. Tarmoqgning juda oddiy turi ko‘p qatlamli perceptron (MLP)
deb ataladi, ular Kkirish gatlami, bir yoki bir nechta oraliq gatlamlar va chiqish
gatlamiga ega bo'lgan tarmoglardir. Quyidagi (3-rasmda.) to‘rtta neyronli oraliq
qatlam, to‘rtta neyronli yashirin qatlam va bitta neyronli chiqish gatlami bo‘lgan
MLP oldinga yo‘naltirilgan neyron tarmog‘ining namunasi ko ‘rsatilgan[8].

Input layer Hidden layer Output layer
\.

3-Rasm Neyronli oralig gatlam
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NORAVSHAN MANTIQ ROSTLAGICHLARINING SINTEZI
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Annotatsiya: Chizigli tizimlarni boshgarishda soddaligi, arzonligi va yuqori
samaradorligi tufayli ketma-ket PID rostlagichlari sanoatda keng qo‘llaniladi.
Noravshan PID tipidagi rostlagichlarni ketma-ket PID rostlagichlarining
takomillashtirilgani sifatida ko ‘rish mumkin.

Kalit so‘zlar: PID- rostlagichli tizimi, NMR kirish vektori, Zigler-Nikols usuli,
approksimatsiya, avtotebranishlar, avtomatlashtirish, sintezlash, allgoritmlar. Tizim.
AHHOTanusA: brmarogaps CcBOed NOPOCTOTE, JACUIEBU3HE U  BBICOKOU

7 (HEKTUBHOCTH yIIPABJICHHS THHEHHBIMU cricTeMamu cepuitabie [ J]-perynsaropsl
HAlIUIA IIMPOKOE NPUMEHEHUE B IpoMmblluieHHOCTH. Heuerkue 1M /[-perynsaropsl
MOYHO pacCMaTpPUBATh KaK yCOBEPIICHCTBOBaHME cepuitHbIX [11/]-perynsaTopos.

Kuarwuessbie cioBa: cucrema [IN]/[-perynstop, BxoaHou Bektop AMP, meTon
[urnepa-Hukosca, amnmpokcumaiys, aBTOKOJI€OaHMS, aBTOMAaTU3allus, CHUHTE3,
anroputMsl. Cucrema.

Abstract: Due to its simplicity, low cost and high efficiency in controlling
linear systems, series PID controllers are widely used in industry. Fuzzy PID
controllers can be seen as an improvement of series PID controllers.

Key words: PID-regulator system, NMR input vector, Ziegler-Nichols
method, approximation, self-oscillations, automation, synthesis, algorithms.
System.

Sanoat boshgarish tizimlarini loyihalash tahlillari shuni ko‘rsatadiki,
ko‘pchilik real dinamik ob’ektlar birinchi yoki ikkinchi tartibli uzatish funksiyalari
bilan tavsiflanadi (ehtimol kechikish bilan) yoki ularning dinamik xarakteristikalari
ushbu funksiyalar bilan approksimatsiyalanishi mumekin.

PID rostlagichning asosiy tenglamasini quyidagi shaklda yoziladi

u(t) =u, + K[e(t) +T?i [z +T, dzﬂ (1.1)
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bu erda u,- nolga teng bo‘lishi mumkin bo‘lgan tuzatish qiymati; K -
regulyatorning kuchaytirish koeffitsienti; e(t) - rostlash xatoligi; T; va Ty -
integrallash va differentsiallash vaqgt doimiylari.

Zigler-Nikols usulidan foydalanilganda dastlab ob’ektning chigishida
avtotebranishlarning boshlanadigan K q Knyax (Ta g 0 va T q «© da) ning giymatini
aniglanadi. Keyin PID rostlagichining parametrlari Kmax, Td, Ti, tebranish davrilari
asosida hisoblanadi.

(1.2) ga muvofiq PID rostlagich quyidagi struktura bilan ifodalanishi mumkin
(1-rasm).

.11(2.‘) bomxapmm Jt(ﬂ_
O0BEKTH "

1-rasm. PID-rostlagichli tizimi
PID rostlagichning kuchaytirish koeffitsienti quyidagi formula bilan
ifodalanadi (1-rasm)

Ko =K -k~ (1.2)

bu erda K~ - boshgarish xatoligining hosilasi va integralining joriy giymatiga
bog‘liq bo‘lgan kuchaytirish koeffitsientining o‘zgaruvchan qismi.
Paxtani quritish kamerasining uzatish funksiyasi quyidagicha berilgan bo‘lsin

W(S) = 2;
(s“ +D(s+5)

MatLab dasturining Simulink muhitida modellashtirish sxemasida (2-rasm)
PID rostlagichning parametrlari Zigler-Nichols usuli yordamida hisoblangan. 3-
rasmda Kux q 30 (a egri chizig‘i) da tizimdagi avtotebranishlar va boshqarish
tizimidagi o‘tkinchi jarayon (b egri chizig‘i) ko‘rsatilgan. Tizimda Zigler-Nikols
usuli uchun xos bo‘lgan katta o‘tarostlash mavjud. PID boshgarish gonunining (3.3)
ko‘rinishida ifodalanishi PID rostlagichlarini almashtirish uchun mo‘ljallangan
NMR konstruktsiyasi mexanizmlarini yaxshiroq tushunish imkonini beradi.




2-rasm. Chizigli PID rostlagichiga misol
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3-rasm. PID rostlagichli va NMRIi tizimdagi o‘tkinchi jarayonlar

Noravshan PID tipidagi rostlagichlar. Noravshan PID tipidagi mantigiy
rostlagichlar kirish sifatida boshqarish signali xatoligi, uning hosilasi va integralini
oladi.

NMR Kkirish vektori F fazzifikatsiyalash bloki yordamida noravshan X*
shakliga aylantiriladi, so‘ngra noravshan mantiq qoida bazasida bajariladi, natijada
noravshan chiqish o‘zgaruvchisi u* hosil bo‘ladi. Defazzifikatsiyadan so‘ng (DF
bloki) boshqgarish ob’ektiga "noravshan boshgarish signali tushadi (4-rasm).

X X X7 Yukapum
F MeXaHHIMH
Baanmaap

dasacm

H
HIP |
1

4-rasm. NMRning strukturasi.
4-rasmdagi N bloki Kirish signalini normallashtirish operatsiyasini bildiradi.
Buni amalga oshirish uchun masshtablovchi koefftsientga ko‘paytirish orqali
normallashtirilishi mumkin:

X =XN=x IL
Ko
yoki kirish kattaligining giymatini berilgan diapazonga cheklash operatsiyasi [- Xmax,
Xmax] orgali amalga oshirish mumkin:
| X' [X] < X
KNZY 0 iy [vil < o (1.3)
Xmax SIGN(X ),‘x ‘2 Xinax

Chiqgish signalining hagiqiy qiymatini aniqglash uchun denormalizatsiya

operatsiyasi amalga oshiriladi:
U =u,DN =uy|u

buerda u,, - ob’ektga beriladigan boshqgarish signalining maksimal giymati.

max‘
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NMRning ma’lumotlar bazasi har bir kirish va chiqish o‘zgaruvchisi uchun
kiritilgan lingvistik o‘zgaruvchilar (LO®) termlarining tavsifini, shuningdek,
qoidalar bazasini o‘z ichiga oladi.

1. NMRda kirish Kattaligining hosilasidan foydalanish, an’anaviy
rostlagichlarda bo‘lgan o‘tarostlashni kamaytirish uchun xizmat giladi.

2. NMRda integraldan foydalanish statik xatolikni kamaytirish imkonini beradi
va tezkorlikka unchalik ta’sir qilmaydi. Bu PID tipidagi NMR ni amalga oshirishda
5-rasmda ko‘rsatilgan strukturadan foydalanishga imkon beradi, bu erda ova f

sozlanadigan koeffitsientlar.

e(r) Br
HMP u(r) u®)
e(t)/de T T-Tinm 9—»
o

5-rasm. PID tipli NMRning strukturasi
Shunday qilib, PID tipidagi NMR konstruktsiyasi P-tipli NMR sinteziga
asoslangan bo‘lib, uning holati xatolikning xosilasi va integralini kiritish orgali
yaxshilanadi.
(1.4) formulaga mos keladigan shaklda PD tipidagi NMRIi boshgarish
tizimini tasvirlangan (6-rasm).

(1) h”(ﬂ rTTTTTTT it
*¥- : Ll_. IIMP i (t) Bowkapmm | ()
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d/di N '
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_______________________

6-rasm. PD tipidagi noravshan mantiq rostlagich

NMRning kirish giymatlari  (1.4) ga muvofig normallashtiriladi.
Denormalizatsiyalash koefftsienti sifatida tizim bargarorlik chegarasida joylashgan
kuchaytirish koeffitsientining giymati tanlanadi:

DN=K=K,__

Kirish  o‘zgaruvchilari uchun tegishlilik  funksiyalari  uchburchak
ko‘rinishidagisi tanlab olinadi. Har bir o‘zgaruvchi uchun 7 ta termdan
foydalanilganda 49 ta boshqarish qoidalar bazasi ishlab chiqildi.

PD tipidagi NMRning kirishlari va chigishlarii normallashtirilgan, shuning

uchun
u*=-e*+ (de/dt) *.

u*, e* va (deG’dt)* lingvistik o‘zgaruvchilari bir xil term to‘plamiga ega. Shu
sababli 49 ta variantdan iborat qoidalar bazasi shakllantiradi:
1)OB Q OBg OB; OBQOSq OB; 2)OB Q OMq OB; OBQNq OB; 3)OB Q PMq
4)0S; OBQPSq OM; 5)0B Q PBg N; OSQOBg OB; 6)0OS Q OSq OB; OSQOMq
OB; 7)OS Q Ng OS; OSQPMq OM; 8)OS Q PSq N; OSQPBq PM; 9)PB Q OBq N;
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PBQOSq PM: 10)PB Q OMq PS; PBQNq PB; 11)PB Q PMq PB; PBQPSq PB; PB

Q PB(q PB.
Lingvistik boshgarish qonuni 1-jadvalda ko‘rsatilgan shaklni oladi.
Kengaytirilgan goidalar jadvali 1-jadval
b e*

(deG’dl) ~55 T 65 Tom| N | PM | PS | PB

OB oB|oB|oB|oB| oS |omMm| N

0S oB|oB|oB|os | oMm| N | Pu

oM oB|oB| oS |omMm| N | PM | PS

N oB|os| omMm| N |[Pm| PS | PB

PM oS |oM| N |[PM| PS | PB | PB

PS OM| N |[pPm | PS | PB | PB | PB

PB N |[PM | PS | PB | PB | PB | PB

MatLab dasturining Simulink paketida PD tipidagi NMRning modellashtirish
sxemasi 7-rasmda ko‘rsatilgan. PD tipidagi chiziqli NMRni kiritish tizimdagi
tebranishlarni so‘ndirishi kerak. Bu o‘tkinchi jarayonning grafigi bilan tasdiqlandi
(7-rasm). Aperiodik ko‘rinishdagi o‘tkinchi jarayon olindi, tezkorlik an’anaviy PID
rostlagichiga nisbatan 2,5-3 baravar oshirildi. Tezlikning yanada oshishiga e*
termlarining nochizigli joylashuvi bilan erishish mumkin.

>

Derivative  Saturation1

W\;:—’i ym@

Gain Transfer Fen Transfer Fen1 Scope

Fuzzy Logic
Controller

7-rasm. PD tipidagi NMR boshqarish tizimi

x1 va x2 qiymatlarini tanlab, nochizigli boshgarish gonunini olishimiz
mumkin. Tizimdagi statik xatolik nolga yaqin, shuning uchun rostlagichning sintezi
masalasi yechildi deb hisoblash mumkin.
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QURITISH JARAYONINI AVTOMATLASHTIRISHDA
SINTEZLASHNING OBYEKTI SIFATIDA

2_Qarshiboyev Nizomiddin Abdumalik o‘g¢li
JizPI “IChJA va B” kafedrasi, v.b., dotsenti
Email: wolkswagen1991@gmail.com

Narzikulov Abdulaziz lIxom o‘gli
JizPI “Energetika va radioelektronika” fakulteti
451-20 TJ va IChJA va B guruhi talabasi

Annotatsiya: Paxta sanoatida qo‘llaniladigan quritish mashinalari o°zlarining
konstruksiyalari, quritish usullari (kontaktli, konvektiv, infragizil nurlanish va
boshgalar) va elektr yuritmalari (tezligi boshqgariladigan, boshgarilmaydigan) bilan
farglanadilar.

Kalit so‘zlar: Tizim, quritish barabani, namlik, issiglik havo,
avtomatlashtirish, sintezlash, algoritm.

AnHoTanmsi: CylIMIbHBIE MAIIWHbBI, MPUMEHSIEMbIE B XJIOMYATOOYMaKHOU
MPOMBIIUIEHHOCTH,  Pa3MYyaroTCsd MO  KOHCTPYKIMH, CcHoco0aM  CyIIKH
(KOHTaKTHBIN, KOHBEKTHBHBIM, WH(QpPAKpaCHBIM W3JIy4YeHHUEM U Jp.) W
AIEKTPUUECKUM PUBOJIAM (PETYIUPYEMBIM, HEPETYIUPYEMBIM).

KiroueBnble cioBa: CucreMa, CylnibHbIA Oapa®aH, Biara, TEIIo, BO3IYyX,
aBTOMATHU3aLMs, CUHTE3, AJITOPUTM.

Abstract: Drying machines used in the cotton industry differ in their
construction, drying methods (contact, convective, infrared radiation, etc.) and
electrical drives (speed controlled, non-controlled).

Key words: System, drying drum, moisture, heat, air, automation, synthesis,

algorithm.

Paxta xomashyosini quritish jarayoni o‘ziga xos xususiyatlarga ega. Masalan,
tola va paxta chigitini quritishga har-xil vaqt va temperatura talab gilinadi; paxta
massasida, quritish agentini paxtaga nisbatan boshgacharoq gabul giladigan barglar,
xas — cho‘plar va boshqalar bo‘lishi mumkin; quritish agentining bir qismi quritish
barabani va uning devorlarini qizitishga sarf bo‘ladi va boshqalar. Shuning uchun
paxta quritish mashinalari murakkab boshqarish obyektlari sifatida garalishi kerak.

Zavod hududida va undan tashgarida joylashgan quritish-tozalash sexlari
hamda paxta zavodining tozalash sexi issiglik yetkazib berish va paxta bilan
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ta’minlash tizimlariga ega 2SB-10 yoki SBO (SBT, UMSR) quritgichlari bo‘lgan
ikki quritish uskunalari to‘plami bilan jihozlanadi (1 va 2-rasmlar).
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1-rasm. Paxtani quritish texnologik tizimida quritgich bilan 11CH-1.9 issiglik ishlab
chigargichining joylashish chizmasi; 1 — o‘txona bo‘limi; 2 — IICH — 1.9 issiglik ishlab
chigargich; 3 — tutun so‘rg‘ich; 4-shiber bilan o‘t yokib yuborish quvuri bo‘g‘ini, 5-gaz quvuri;
6-ta’minlagich; 7- quritgich.

_ 5 B i 22 SRS -3
2-rasm. Paxtani quritishning texnologik tizimida quritgich bilan TJ-1.5 issiklik ishlab
chigargichining joylashish chizmasi: 1-havo olish filtri; 2-issiglik ishlab chigargichi; 3-
ventilyator; 4-tutunso‘rgich; 5-gaz quvuri; 6-uchqun tutgich; 7-ta’minlagich; 8-quritgich.

Quritgichlarni issiglik bilan ta’minlash suyuq yoqilg‘ida ishlaydigan TJ-1,5
rusumli yoki gazsimon yoqilg‘ida ishlaydigan TG-1,5 va IICH-1.9 rusumli issiglik
ishlab chigargichlari yordamida amalga oshiriladi.

Barcha turdagi issiglik ishlab chigargichlari issiglik tashuvchi agentning
haroratini nazorat giluvchi TPGSK va boshga termometrlarni, tutunso‘rg‘ichning
tortish kuchini aniglovchi asboblarni o‘zida birlashtirgan nazorat o‘lchov ashoblari
va xavfsizlik avtomatikasi bilan jihozlangan bo‘lishi shart.

Quritgichga boradigan gaz quvuri burilishlarsiz va o‘zgarishlarsiz (ko‘ndalang
kesimi 0,5 m? va uzunligi 8-10 m) gilingan holda o‘t yogib yuborish quvuri
issiglikdan kengayish kompensatori va portlash klapaniga ega bo‘lishi kerak.
Issiglik ishlab chigargich suyuq yoqilg‘ida ishlaganda gaz quvuri qo‘shimcha
ravishda uchqgun tutgich bilan jihozlanadi, yonilg‘i uzatish tizimining nasos va
purkagich oralig‘ida esa, albatta, tozalash fil’tri va yokilg‘i qizitgichi o‘rnatilishi
shart [3].

Issiqlik generatorlarining qiziydigan barcha tarkibiy gismlari va bo‘g‘inlari,
gaz quvurlari issiqlikning behuda sarf bo‘lishiga yo‘l qo‘ymaslik uchun issiglikni
o‘tkazmaydigan qoplama bilan o‘ralishi kerak. Xuddi shu magsadda o‘t yoqib
yuborish quvurining shiberi labirinsimon zichlagich bilan ta’minlanishi kerak
(quvur va burilma gopgoq orasi).
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3-rasmda sanoatda keng targalgan 2SB-10 quritgichining texnologik sxemasi
keltirilgan. Paxta ta’minlagich (2) orqali baraban (5) ga uzatiladi, quritish agenti esa
quvur (1) orgali beriladi. Baraban aylanayotganda paxtaga quritish agenti bilan
ishlov beriladi, quritiladi va chigarish tarnovi (13) tomon suriladi hamda u orkali
keyingi kayta ishlashga uzatiladi, Ishlatilgan quritish agenti quvur (6) orkali
atmosferaga chigariladi.

I-I xecum IT-IT xecum
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3-rasm. 2SB-10 rusumli quritgich chizmasi: 1-quritish agenti quvuri; 2-ta’minlagich: 3-oldingi

sapfa; 4- kurakchalar; 5-baraban; 6-so‘rish quvuri; 7-kegaylar; 8-podshipnik; 9-reduktor; 10-

barabanni xarakatlantiruvchi elektr dvigatelps; 11-orga tayanch; 12-tushirish kurakchasi; 13-
tushirish tarnovi; 14-oldingi tayanch.

Tayyorlov punktlarida topshiruvchilardan gabul gilingan paxtaga quritish-
tozalash sexlarida ishlov beriladi, bundan magsad paxtani kerakli darajada saglashga
tayyorlashdir. Bunda 1, 2 va 3-nav paxtalar - 11 foiz; 4 va 5-nav paxtalar - 14 foiz
namlikgacha quritiladi. Quritgichlarning ish tartibi paxtaning navi, dastlabki namligi
va talab etiladigan namlikni pasaytirish darajasiga qarab o‘rnatiladi. Namligi 19
foizgacha bo‘lgan paxta bir marta quritiladi. Namligi 29 foizgacha bo‘lsa, ikki marta
quritiladi va hokazo.

1-jadvalda 2SB-10 rusumli quritgichning texnik tavsifi keltirilgan. 2-jadvalda
esa QTS sharoitida 2SV-10 va SBO quritgichlarida quritish agentining sarfi 18-20
ming m3 /soat bo‘lganda ish jarayonining tartibi bayon etilgan.

1-jadval
2SB-10 rusumli quritgichning texnik tavsifi
Paxta bo‘yicha unumdorligi, kg/soat 10000
Quritish agentining xarorati, °S 90-280
Namlikni olish, % 10 gacha
Quritish agentining sarfi, m3/soat 18000-20000
Barabanning gabarit o‘lchamlari, mm:
Diametri 3200
Ulunligi 10000
2-jadval
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QTS sharoitida 25V-10 va SBO quritgichlarida quritish agentining sarfi 18-20 ming m*
/soat bo‘lganda ish jarayonining tartibi (ish tozalash batareyalari yoki 2 ta paxta tozalash
oqimi yo‘lida bajariladi)

Paxtaga . . Tutunso‘rg‘ich
.. Namlikning |Paxtaboyicha)  Quritish ) oo
nam-ligi : ishi o/ unumdorligi, | agentining ivrakliai. Pa
% navi | pasayishi, 7o t/soat xarorati, 05 | >Yraxiigl,
(mm. sur. Ust.)
12 1-3 (34 11,0 130-135 412(42)
13 1-3 |34 11,0 140-150 422(43)
14 13 |5 11,0 160-170 432(44)
4-5 4 10,0 175 452(46)
15 13 |6 10.5 190-200 442(45)
4-5 |5 10,0 205 462(47)
16 1-3 |7 10,0 210-220 452(46)
45 |6 9,0 225 472(48)
17 1-3 |8 9,5 240 462(47)
4-5 |7 9.0 245 482(49)
18 1-3 |9 9,0 245 492(50)
45 |8 8,5 250 492(50)

Paxtani quritgichlarda quritish ikki bosgichda bajariladi. Paxtaga ishlov
berishning birinchi bosgichida quritgich orgali 18-20 ming m®/soat quritish agenti
sarflanadi, ikkinchi bosgichda esa 24 ming m®soatdan ko‘p sarflanadi. Ikkinchi
bosgichda paxtaga ishlov berish tutunso‘rgichning yo‘naltiruvchi apparatini to‘la
ochgan holda amalga oshiriladi.

Texnologik tartibda berilgan quritish agentining harorati yugori haroratli
yonish mahsulotlariga aralashtirish uchun havo uzatishni tanlash va yonilg‘i sarfini
o‘zgartirish bilan belgilanadi. Belgilangan haroratni nazorat qilish issiqlik ishlab
chiqargichlarining nazorat o‘lchash asboblari va xavfsizlik avtomatikasi tarkibida
ko‘zda tugilgan 400°C gacha shkalali TPGSK turidagi elektrokontaktli termometrlar
yordamida amalga oshiriladi. Quritish agentining talab etiladigan sarfi jadvallarda
keltirilgan tutunso‘rg‘ich oldidagi siyraklashishga rioya qilish bilan ta’minlanadi.

Issiq havo bilan quritish rejimi 3 ta parametr bilan xarakterlanadi: d-xavoning
namlik sig‘imi; V-quritish agentining tezligi: t-quritish agentining xarorati. Ushbu
parametrlar quritish jarayonining vaqtiga va quritilgan paxtani sifatiga asosiy ta’sir
ko‘rsatadi. Quritish jarayonining rostlash sistemalari quyidagi kamchiliklarga
egadir. Birinchidan-quritish agentining o°zgarishi, Ikkinchidan-barabandagi
paxtaning yuklanishda boshga parametrlar xisobga olinmagan.

Barabanli quritgichlarda paxtaning namligini rostlash quyidagi yo‘llar orqali
amalga oshirilishi mumkin.

a)paxtani barabanda bo‘lish vaqtini o‘zgartirish orqali;

b) quritish agentining xaroratini o‘zgartirish orqali;
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Paxtani quritish jarayonini avtomatik rostlash sistemasini yaratishda ushbu
jarayonning xususiyatlarini (o‘rganish) tahlil gilish talab etiladi. Quritish jarayoni
o‘ziga xos xususiyatlarga ega. Masalan: tola va chigitni quritishga har hil vaqgt va
harorat talab qilinadi; turli navdagi xom ashyoni quritish uchun turlicha vaqt
davomiyligi talab gilinadi va hakazo.

Shunday ekan, obyekt 10 metr uzunlikka ega bo‘lgani uchun uning turli
nuqtalari turlicha xaroratga egadir. Qolaversa, konstruksiyasi bo‘yicha xaroratni
fagat ikkita nuqtada o‘lchash imkoniyati mavjuddir.

4-rasmda tajriba asosida olingan quritish jarayoni harorati @2 (l) ning statik
xarakteristikasi keltirilgan. m(l), &° va @&°(l) grafiklarni taxlil gilish asosida
texnologik jarayonni avtomatik bashqgarish parametrlarini aniglash mumkin.

@
i
5
£
g :
m S Z
Paxta sarfi Paxta namligi -
Youqilg‘i sarfi uritish t° issiqlik tashuvchi
o barabani g
Issiglik oqimi sarfi s Issiglik agregati
2
=]
=

Barabandagi
paxta migdori

4 - rasm. Jarayonga ta’sir qiluvchi asosiy omillar

A

Issiq havo harorati °C;

.-.
N 4

< =10 m —— >
5 - rasm. Quritish barabannining xarakteristikasi: @° (I) — baraban uzunligi bo‘yicha havo
haroratining o‘zgarish grafigi; m(l) — baraban uzunligi bo‘yicha paxta namligining o‘zgarish
grafigi; @ (I) — baraban uzunligi bo‘yicha paxta haroratining o‘zgarish grafigi
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MASOFADAN ZONDLASH ASOSIDA OLINGAN MULTISPEKTR
TASVIRLARI UCHUN PANSHARPENING YONDASHUVLAR TAHLILI
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Annotatsiya. Ushbu ishda kichik o‘lchamli multispektral va PAN tasvirlarini
birlashtirish asosida katta o‘lchamli yuqori ruxsatlilik va o‘lchamli multispektral
tasvirlar hosil gilishning samarali usullaridan biri hisoblanuvchi pansharpening
yondashuvlari ko‘rib chiqilgan. Usullar hisoblashlar bo‘yicha CS, MRA, DM va
DNN sinflariga bo‘linib tahlil gilingan.

Kalit so‘zlar: masofadan zondlash, multispektral tasvir, panxromatik tasvir,
pansharpening

Abstract. The article examines the approaches of pansharpening, which is one
of the effective methods of creating large-scale high-resolution and large-scale
multispectral images based on combining small-scale multispectral and PAN
Images. The methods were analysed by dividing into CS, MRA, DM and DNN
classes according to calculations.

Keywords: remote sensing, multispectral image, panchromatic image,
pansharpening

AHHOTaIII/IH. B cratne pacCMarpuBarOTCa IIOAXOAbl IIAHIIAPIICHHUHTIA,
KOTOpBIﬁ ABJIACTCA OJHUM nu3 3(1)(1)CKTI/IBHBIX METOA0B CO3daHuA
KpYIHOMACIITAOHBIX MYJIbTHUCIEKTPAIBHBIX N300paKEHUN BBICOKOTO pa3pelieHus
n I(pyrIHOMaCIHTa6HLIX MYJIBTUCIICKTPAJIbHBIX H306p3)KCHPIﬁ Ha OCHOBC
O6T>€I[I/IHGHI/ISI MEJIKOMAaCIITa0OHBIX MYJBTUCIICKTPAJIbHBIX W IMAaHXPOMATHYCCKHC

n3o0paxkeHrs. MeToasl OBLIN MpOaHATU3UPOBAHBI TyTEM pa3/CICHUs] Ha KJIacChl
CS, MRA, DM u DNN cornacHo pacueram.

KioueBble cjioBa: JUCTAaHIIMOHHOE 30HAMPOBAHUE, MYJIbTUCHEKTPATbHOE
n300pakeHHe, MaHXPOMATUIECKOE N300paKeHHE, TTaHIIIAPTICHUHT.
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Sun’iy yo‘ldosh qurilmalarining bir-biridan farqi mavjudligi, turli o‘lchamli,
turli spektral diapazondagi hamda turli formatdagi katta hajmli ma’lumotlarni
taqdim etishi sababli, ma’lumotlarga ishlov berish masalalariga mos yondashuvlarni
ishlab  chiqish, takomillashtirish va qo‘llashni taqozo etadi. Bunday
yondashuvlarning magsadlaridan biri multispektral tasvirlarni shakllantirishdir. Bu
masalani yechishda ruxsatlilik darajasi past va o‘lchami yuqori bo‘lgan tasvir bilan
ruxsatlilik darajasi yuqori, o‘lchami kichik bo‘lgan multispektral tasvirlarni ma’lum
bir yondashuvlar asosida birlashtirish bilan amalga oshiriladi. Ruxsatlilik darajasi
past va o‘lchami katta bo‘lgan kanaldan olinadigan tasvir panxromatik (PAN) tasvir
deb ataladi. Ruxsatlilik darajasi yuqori, o‘lchami kichik bo‘lgan turli spektr
diapazonlaridagi kanallardan olinadigan tasvirlar multispektral tasvirlar deb ataladi.
Ruxsatlilik va o‘lchamni oshirish panxromatik tasvir va uchta spektral diapazondagi
multispektral tasvirlarni birlashtirish asosida vizual tasvirlar hosil giladi. Yuqori
spektral va fazoviy tasvirga ega tasvirni hosil gilishga pansharpening usuli deyiladi.
Dastlabki, pansharpening usullari 1980-yillarda fanga kirib kelgan [1].

Panxromatik tasvir bilan multispektral tasvirlarni birlashtirishda kanallar tartibi
buzilishi, shuvalish va birlashtirishda ba’zi ma’lumotlarning yo‘qolishi yoki
ortigcha ma’lumotlarning paydo bo‘lishi, piksellar sonining ortishi hisobida yangi
piksellarda to‘g‘ri rang intensivligini tanlanmasligi kabi muammolar yuzaga kelishi
mumkin [2, 3]. Ushbu muammolarni hal gilish yoki ularning sonini kamaytirish
uchun masalaga mos bo‘lgan mavjud usullarning eng yaxshisini tanlash,
takomillashtirish yoki yangi yondashuvlarini ishlab chigishni taqozo etadi.

Komponentni ——— Ko'p Degradatsiya
o'zgaritishga ruxsatlilik tahliliga — modeliga - Chuqur neyron
asoslangan §l asoslangan asoslangan LEmog
/ \ Z ’ : Manba
IHS PCA { MRAvositalari ) ’ A tasvirini birlashtirish
‘ ; ; Belgilarni
{ Gradient Prior > L
I 4 bir-biriga bog’lash
/MRA g o'xshash\ ’
—»{ Gram-Schmidt BDSD ; > — Belgilarni
A\ vesitalar  / QO birlashtirish

1-rasm. Pansharpening yondashuvlarining sinflarga ajratilishi

Pansharpening yondashuvlari. Pansharpening yondashuvlarining klassik va
hozirgi zamonaviy takomillashtirilgan wusullarini tahlilini ko‘rib chiqamiz.
Pansharpening yondashuvlarini tasvirni birlashtirish funksiyalariga ko‘ra sinflarga
ajratishimiz mumekin. 1-rasmda sinflarga ajratish iyerarxiyasi keltirilgan.

Komponentni o‘zgartirishga asoslangan yondashuvlar. Komponentni
o‘zgartirishga asoslangan (CS) usullarning asosiy g‘oyasi fazoviy komponentni
kichik o‘Ichamli multispektral tasvirlar orqali aniq baholashga qaratilgan. Fazoviy
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va spektral ma’lumotlarning bir-biriga kuchli darajada bog‘langanligi sababli PAN
tasviri bilan mos keladigan fazoviy komponentni sintezlash jarayoni
murakkablashadi. Shuning uchun ushbu usullarning yondashuvlari spektral
ma’lumotlardagi o‘zgarishlarni kamaytirishga asosiy magsadni qaratadi.

CS sinfidagi usullarning matematik jihatdan asoslanishi [4] da keltirilgan
bo‘lib, uni umumiy quyidagicha ifodalash mumkin:

H, =L, +9,(P-P), 1)
bu yerda [,— b-kanalning kichik o‘lchamli multispektral (low spatial resolution
multispectral image) tasvirini PAN tasvir o‘lchamiga Kkeltirilgan tasviri, P — PAN
tasvir, g,— b-kanalning kichik o‘lchamli multispektral (low spatial resolution
multispectral image) tasvirining inyeksiya (injection) koeffitsiyenti. Inyeksiya
koeftitsiyenti birlashtirish jarayonidagi PAN tasvir tafsilotlariga ta’sir etuvchi kuch

~

yoki vazn miqdorini bildiradi. P — fazoviy komponent hisoblanib, u kichik
o‘lchamli multispektral (low spatial resolution multispectral image) tasvirlaridan
ma’lum bir almashtirishlar asosida hisoblanadi va sintez qilishning umumiy ifodasi

quyidagicha,
~ B ~
P:ZWbLb’ (2)
b=1
bu yerda, w,— [,ga mos keladigan vazn koeffitsiyenti. CS sinfiga kiruvchi

asoslangan yondashuvlar ham 4 ta quyi sinflarga ajratilgan.
IHS usullarida (2) ifodadagi w, vazn koeffitsiyentlari har bir kanal uchun bir

xil olinadi. Odatda kanallar kichik o‘lchamli multispektral (low spatial resolution
multispectral image) tasvirdagi kanallar soni 3 ta bo‘lgani uchun w, qiymati 1/3

sifatida olinadi.

PCAga asoslangan usullar ham CS sinfiga kiruvchi klassik yondashuv
hisoblanadi. PCA usulida bosh komponenta (principal component) boshga
komponentalarga qaraganda ko‘p ma’lumotlarni o‘z ichiga olishi sababli, kichik
o‘lchamli multispektral (low spatial resolution multispectral image) tasvirni fazoviy
komponenti sifatida tanlanadi. Biroq, birinchi komponenta ham PAN tasvirga juda
o‘xshash bo‘la olmaydi.

Gram-Schmidt (GS) wusuli almashtirishlardagi variantlari soni boshqga
usullardagi almashtirishlar soniga nisbatan kam. Bunga asosiy sabab GS kichik
o‘lchamli multispektral tasvirni o‘lchami kattalashtirilgan tasviridan ortogonal
vektorni olishga garatilganligi hisoblanadi. GS proyeksiyalash amalga oshirilgandan
so‘ng barcha komponentalar juft ortogonal bo‘ladi. Shundan so‘ng, fazoviy

komponenta P PAN tasviri bilan almashtirish bajariladi. Yakunda hosil gilinadigan
natijaviy tasvir yangi komponentalarni teskari almashtirish orgali hosil gilinadi.
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Band-Dependent Spatial Detail (BDSD) usul g ‘oyasi (1) ifodani kengaytirish
orgali tasvirdagi spektral buzilishlarni kamaytirishga garatilgan. Ushbu usulda har

bir L, kanalning vazn giymati unga mos keladigan o‘lchami kichiklashtirilgan PAN

va multispektral tasvirlarni kichik kvadratlar kriteriyasi bo‘yicha aniqlanadi. Ushbu
usul kiruvchi sinfning boshqga usullariga nisbatan vazn qiymatini hisoblash bo‘yicha
taggoslashni amalga oshirish BDSD usulida yuqori aniqlikni ta’minlaydi.

Ko*p ruxsatlilik tahliliga asoslangan yondashuvlar (MRA). MRA sinfidagi
usullar spektral xususiyatlarni saglash nuqgtai nazaridan samarali hisoblanadi. Bunga
sabab, kichik o‘lchamli multispektral tasvirga PAN tasviridagi fazoviy tafsilotlar
beriladi. MRA sinfidagi usullarni matematik ifodasi quyidagicha:

Hy =L, +9,(P-P) 3)
buyerda, P — P ning quyi chastotasi. (3) va (1) ifodani tagqoslashdan ma’lum
bo‘ladiki, ular juda o‘xshash. Asosiy farq fazoviy komponenti o‘rnida PAN
tasvirining quyi chastotali filtrini qo‘llash asosida olingan tasvirga almashtirilgan.

Usulni amalga oshirish uch bosgichdan iborat. Birinchi bosgichda tasvirlar
dekompozitsiya algoritmlari asosida bir nechta masshtab darajalariga bo‘linadi.
Dekompozitsiya algoritmlari sifatida umumlashtirilgan Laplas piramidasi
(generalized Laplacian pyramid - GLP), Wavelet, Contourlet, Curvelet, Framelet,
Shearlet, MRA-like va boshgalar qo‘llaniladi. Ikkinchi bosqichda dekompozitsiyani
masshtablashtirish darajalarida spektral va fazoviy belgilar birlashtiriladi. Uchinchi
bosgichda kompozitsiya asosida pansharpening ma’lumotlari hosil qilinadi.
Kompozitsiya asl ranglar fazosi asosida dekompozitsiya algoritmlari uchun turli
masshtablash darajalari orgali amalga oshiriladi. MRA usuli MRA Tools usullari va
MRAga o‘xshash usullar kabi ikki kichik sinflarga ajratiladi. MRA Tools usullari
turli modellashtirish vositalarining rivojlanishi bilan bir gatorda rivojlanib bordi.
MRAga o ‘xshash usullar MRA usullaridan foydalanilgan holda ishlab chigilgan
bo‘lib, asosiy ishlash prinsipi samarali filtrlarni topish hisoblanadi.

Degradatsiya modeli (Degradation model (DM)-based methods). DM
sinfidagi yondashuvlar optimallashtirish algoritmlarini qo‘llaydi. Yuqorida qaralgan
ikkita sinfdagi usullar asosan PAN tasviridan kichik o‘lchamli multispektral
tasviridagi yetishmayotgan ma’lumotni aniglash maqgsadida almashtirishlarni
bajaradi. Fazoviy va spektral ma’lumotlarning birlashishi esa tasvirdagi
o‘zgarishlarni aniglash va ularni bartaraf etishni murakkablashtiradi. Bu muammoni
yechish uchun optimallashtirish algoritmlari qo‘llaniladi. Optimallashtirish
algoritmlaridan kichik o‘lchamli multispektral va PAN tasvirlaridan birgalikda
yugori fazoviy o‘lchamli multispektral asvirini tiklashda foydalaniladi.

Fazoviy va spektral degradatsiya modeli quyidagicha ifodalanadi:

X =DBZ +n
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Y=SZ+n
bu yerda, D va B - fazoviy kichik o‘lcham (spatial downsampling) va suvalish
matritsasi (blurring matrices), s — tasvirga olish qurilmalarining spektral
funksiyasidan olingan kichik o‘lchamli tasvirning matritsasi, z — natijaviy
birlashtiralayotgan tasvir natijasi, , — qo‘shilgan shovqin.
Birlashtirilgan tasvirni tiklashning yechim fazosini regulyarizatsiya gilish
uchun apriorlar kiritiladi. Bu yechim fazosini quyidagicha ifodalash mumkin:

mzin%HX -DBZ|; +%HY—SZH2F +aR(Z), (4)

i va . —regulyarizatsiya (tradeoff) parametrlari, R(Z) — regulyarizatsiya funksiyasi.

So‘nggi yillardagi ishlarda siyraklashgan (sparsity), gradiyent (gradient prior),
quyi darajali (low-rank prior) kabi apriorlarga asoslangan DM sinfiga kiruvchi
takomillashgan usullar taklif etilmoqgda. Siyraklashgan aprior kichik o‘lchamli
multispektral (low spatial resolution multispectral image) va PAN tasvirlarini
birlashtirish uchun keng qo‘llaniladigan klassik usullaridan biri hisoblanadi.
Gradiyent aprior (4) ifodadagi modelni regulyarizatsiyalash uchun qo‘llaniladi.
Gradiyent sohasida samarali aprior umumiy farg (total variation) pansharpening
masalasiga keltirilgan [5,6]. Umumiy farqg kompyuterli nigoh sohasida tasvirni
tiklash magsadida muvaffaqiyatli qo‘llanilgan yondashuv hisoblanadi.

Chuqur neyron tarmoq sinfiga kiruvchi yondashuvlar (DNN). So‘nggi
yillardagi chuqur neyron tarmogqlarining rivojlanishi natijasida pansherpening
yondashuvlarida ham chuqur o‘qitishga asoslangan sinfi paydo bo‘ldi. Jumladan, [7]
da chuqur o‘rama (convolution) neyron tarmog‘i taklif etgan. Mazkur neyron
tarmog‘i kichik o‘lcham va yuqori o‘lcham o‘rtasidagi nuqtadan-nugtagacha
xaritalashni tarmoqni o‘qitish bilan amalga oshiriladi. Hisoblash tajribalari asosida
yuqori natijalar neyron tarmoq arxitekturalari va parametr sozlashlar tahlil gilingan.
[8] da esa tasvirni surkalishlarni olib tashlash (debluring), asl xalaqgitlarsiz tasvirlarni
tiklash va surkalish yadrolari uchun ikkita generativ tarmogni taklif etgan.
Tasvirlarga ishlov berish va kompyuterli nigoh vazifalari o‘rtasidagi magsad va
vazifalar farqiga ko‘ra, [9] da DNN yondashuvlari uch kichik ichki sinflarga
ajratilgan: Manba tasvirini birlashtirish (Source Image Concatenation — SIC),
Belgilarni bir-biriga bog‘lash (Feature Concatenation — FC), Belgilarni birlashtirish
(Feature Fusion — FF).

Xulosa. Pansharpening usuli kichik o‘lchamli multispektral va PAN tasvirlari
birlashtirish asosida katta o‘lchamli yuqori ruxsatlilik va o‘lchamli multispektral
tasvirlar hosil qilishning samarali usullaridan biri. Bunday kam sonli ma’lumotlarni
yo‘qotish bilan Kkatta tasvirni tiklash tasvirlarga ishlov berishning keyingi
bosqichlarida natijalar anigligi uchun muhim hisoblanadi. Bugungacha olib borilgan
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ilmiy tadqiqotlar bir qator usullar taklif etilgan bo‘lib, bir nechta pansharpening
yondashuvlari o‘rganilishiga garamasdan hamon hal gilinmagan muammolar
mavjud. Jumladan, CS va MRA sinfiga kiruvchi yondashuvlar asosida gibrid
yondashuvlari kam o‘rganilgani aniglandi. DNN sinfiga kiruvchi pansharpening
usullarida esa qo‘llanilgan an’anaviy aktivlashtiruvchi va xatolik funktsiyalari ba’zi
hollarda yaxshi samara bermaydi. Bunday holatlarda samarali aktivlashtiruvchi va
xatolik funksiyalarini aniglash bo‘yicha tadqiqotlar olib borishni taqozo etadi.
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ZAMONAVIY KIBERXAVFSIZLIKDA SUN’LY INTELLEKTNING ROLI
VA IMKONIYATLARI

Raximov Sardor Dilmurod o‘g°‘li,
Toshkent davlat transport universiteti,
gmail: mr.sardor.raximov@gmil.com

Annotatsiya. Zamonaviy kiberxavfsizlikda sun'iy intellekt (SI)ning roli va
imkoniyatlari tobora ortib bormoqda. Kiberxavfsizlik sohasida tahdidlar va
hujumlar soni va murakkabligi oshgani sari, an‘anaviy xavfsizlik choralari ko'pincha
yetarli darajada samarali bo'Imay golmoqda. Sl, aynigsa, mashinani o'rganish va
chuqur o'rganish texnologiyalari, kiberxavfsizlikka yangi yondashuvlarni tagdim
etib, murakkab va katta hajmdagi ma'lumotlarni tez va samarali tahlil qgilish
imkoniyatini beradi.

Kalit so‘zlar. Sun’iy intellekt (SI), kiberxavfsizlik, tahdidlar aniqlash,
anomaliyalarni aniglash, avtomatlashtirilgan himoya, deepfake, ma’lumotiar
xavfsizligi.

AOcTpakTHbId. Poib 1 BO3MOXHOCTH MCKyccTBeHHOTO MHTe/iekra (M) B
COBpPEMEHHOM KubepOe30macHoCcTH Bo3pacTaroT. [1o Mepe yBenmyeHus: KoJInuecTBa
U CIOXHOCTH YIpo3 U arak KuOepOe30macHOCTH TPATUIIMOHHBIE MEPHI
0€e30IacHOCTH ~ 3a4acTyl0  OKa3bIBalOTCA  HEAOCTATOYHO  A()PEKTUBHBIMHU.
HCKYCCTBGHHBIﬁ HUHTCJIJIICKT, 0COOEHHO TEXHOJOIMHA MAaIIUHHOIO 06yq€HI/I$I u
I‘JIy6OKOI‘O O6yq€HI/ISI, OTKPBIBAIOT HOBLIC IIOAXOAbI K KI/I6ep6630HaCHOCTI/I,
MO3BOJISISE OBICTPO M IP(HEKTUBHO aHAIM3UPOBATH CIIOXKHBIE M OOJBIINE 00BEMBI
JaHHBIX.

Knrwouesvie cnosa: ucxyccmeennwiii unmennekm (MUHU), kubepbezonacnocme,
oOHapyodicenue yepo3, 0OHApPYHiCeHUe aAHOMANUl, ABMOMAMUIUPOBAHHAS 3AUUMA,
oungheiix, 6e30nacHoCmb OAHHbIX.

Abstract. The role and capabilities of artificial intelligence (Al) in modern
cyber security are increasing. As the number and complexity of cyber security
threats and attacks increase, traditional security measures are often not effective
enough. Al, especially machine learning and deep learning technologies, provide
new approaches to cyber security, enabling fast and efficient analysis of complex
and large amounts of data.

Keywords: Artificial Intelligence (Al), cyber security, threat detection,
anomaly detection, automated protection, deepfake, data security.

Zamonaviy kiberxavfsizlik sohasida sun’iy intellekt (SI) texnologiyalari
tobora muhim rol o‘ynamoqda. Kiberxavfsizlik tahdidlari o‘sib borar ekan, sun’iy
intelekt asosidagi yechimlar tarmoq va ma’lumotlar xavfsizligini ta’minlashda yangi
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imkoniyatlar yaratmoqgda. Ushbu maqolada sun’iy intellektning kiberxavfsizlikda
ganday rol o‘ynashi va uning imkoniyatlari haqida batafsil to‘xtalib o‘tamiz. Sun’iy
intellekt aqlli kompyuter tizimlarini, ya’ni biz an’anaviy ravishda inson ongi bilan
bog‘laydigan imkoniyatlarga ega bo‘lgan tizimlarni ishlab chigish bilan
shug‘ullanadigan informatika sohasi hamda tilni tushunish, o‘rganish, fikr yuritish,
muammolarni hal gilish va boshga muammolarni hal gila olishdir. Keyinchalik, bir
qator algoritmlar va dasturiy ta’minot tizimlari sun’iy intellekt deb atala boshlandi,
ularning ajralib turadigan xususiyati shundaki, ular ba’zi muammolarni hal qilish
haqida o‘ylayotgan odam kabi hal qila oladi.

tilni
tushinish
Sun’iy
intelektning asosiy o‘rganish | |
xususiyatlari
fikrlash

Bugungi kunda sun’iy intellekt (SI)ning roli hayotimizning har bir sohasida
o‘ziga xos ahamiyatga ega. Ular o‘zlarini o‘rganish, tahlil qilish, ma’lumotlarni
amalga oshirish va muammo yechish kabi ko‘plab vazifalarni bajarishda
muvaffaqiyatli qadamlar gilmoqda. Sun’iy intelektning bugungi kundagi rolini
ko‘rib chigsak:

+« Tahdidlarni aniglash va profilaktika:

Sun’ily intelekt yordamida tarmoqda sodir bo‘ladigan tahdidlarni aniglash
samaradorligi oshadi. Sun’iy intelekt algoritmlari katta hajmdagi ma’lumotlarni
tahlil qilib, anomaliyalarni aniglashda yordam beradi. Bu tizimlar an’anaviy
xavfsizlik vositalariga garaganda tezroq va anigroq ishlaydi.

+ Avtomatlashtirilgan himoya:
Sun’ty intelekt avtomatlashtirilgan mudofaa tizimlarini yaratishda
qo‘llaniladi. Bu tizimlar tahdidlarni aniqlash va ularga javob berishda inson
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aralashuvisiz ishlaydi. Misol uchun, avtomatik ravishda zararli dasturlarni aniglash
va bloklash mumkin.

¢ Soxta ma’lumotlarga qgarshi kurash:
Sun’ily intellekt yordamida deepfake texnologiyalari orqali yaratilgan soxta
kontentlarni aniglash va ularni bloklash imkoniyatlari mavjud. Sun’iy intelekt
asosidagi vositalar real va soxta ma’lumotlarni farqlashda samarali hisoblanadi.

s Ma’lumotlar xavfsizligi:
Sun’ly intelekt algoritmlari ma’lumotlar xavfsizligini ta’minlashda ham
qo‘llaniladi. Ular shifrlash, ma’lumotlarni to‘g‘ri saqlash va wuzatishda
qo‘llaniladigan usullarni optimallashtiradi.

Kiberxavfsizlikda sun’iy intelektning imkoniyatlar.

Hatto informasion texnologiylar sohasidagi milliarderlar orasida ham turli
garashlar mavjud. Jumladan, SpaceX asoschisi llon Mask sun’iy intellekt insoniyat
sivilizatsiyaga xavf solishi mumkin degan fikrda. Maskning fikricha, sun’iy
intellekt mehnat bilan bog‘liq ommaviy muammolarni keltirib chiqaradi. Sababi,
robotlar hamma ishni bizdan ko‘ra yaxshiroq bajara olishadi. Ilgor
texnologiyalar ortidan quvish natijasida, kompaniyalar sun’iy intellekt ortidan kelib
chigadigan xavf-xatarni ko‘rmay qolishlari mumkin. Sun’iy intelekt katta hajmdagi
ma’lumotlarni tezkor, takroriy ishlov berish imkoniyatlari va aqlli algoritmlar bilan
birlashtirib ishlaydi, bu dasturlarga ma’lumotlardagi naqsh va xususiyatlardan
avtomatik ravishda o‘rganish imkonini beradi. Shunga ko‘ra quyidagicha
imkoniyatlar tahlilini ko‘rib chiqami:

+ Real vaqt rejimida tahlil:

Sun’iy intelekt texnologiyalari real vaqt rejimida ma’lumotlarni tahlil qilish
imkoniyatiga ega. Bu kiberxavfsizlik tizimlariga tahdidlarni tezda aniglash va ularga
javob Dberish imkonini beradi. Moliyaviy muassasalar va boshga yuqori xavfli
sohalar uchun bu juda muhimdir.

% Moslashuvchanlik va o‘rganish:

Sun’iy intelekt tizimlari o‘zlarining tajribalaridan o‘rganadi va yangi xavf
turlariga moslashadi. Bu esa doimiy ravishda yangi tahdidlar paydo bo‘layotgan
kiberxavfsizlik sohasida katta ustunlik beradi. Sun’iy intelektavtomatlashtirilgan
tizimlar yordamida kiberxavfsizlik bo‘yicha xodimlarning ish hajmini kamaytiradi.
Bu esa inson resurslarini tejash va ularning boshga muhim vazifalarga e’tibor
qaratishiga imkon beradi. "Sun’ty intellekt” bo‘yicha olib borilgan tadqiqotlar
natijasi - bu miya ishini tushunishga intilish, inson ongining sirlarini ochish va inson
aglining ma’lum darajasiga ega mashinalar yaratish muammosi. Intellektual
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jarayonlarni modellashtirishning asosiy imkoniyati shundan kelib chigadiki,
miyaning har ganday funktsiyasi, cheklangan miqdordagi so‘zlardan foydalangan
holda gat’iy bir ma’noli semantikaga ega tilda tasvirlangan har qanday aqliy faoliyat
printsipial ravishda elektron ragamli kompyuterga o‘tkazilishi mumkin.

Sun’ily intellekt zamonaviy kiberxavfsizlikda muhim rol o‘ynaydi va katta
imkoniyatlar yaratadi. Tahdidlarni aniglash, avtomatlashtirilgan mudofaa, deepfake
va soxta ma’lumotlarga qarshi kurash, ma’lumotlar xavfsizligi kabi sohalarda SI
texnologiyalari samarali yechimlar taqdim etadi. Kelajakda sun’iy intellekt
yordamida kiberxavfsizlikni yanada mustahkamlash va yangi tahdidlarga garshi
kurashda yanada ilg‘or usullarni qo‘llash mumkin bo‘ladi.

Foydalanilgan adabiyotlar

1. Brown, C., & Smith, J. (2023). Cybersecurity and Artificial Intelligence:
Emerging Trends and Future Directions. Cybersecurity Journal, 12(3), 45-67.

2. Raximov, S. D. (2023). MA’LUMOTLAR TUZILISHI VA PYTHON
DASTURLASH TILIDA ALGORITMIK FIKRLASH JARAYONLARI. SO ‘NGI
ILMIY TADQIQOTLAR NAZARIYASI, 6(3), 27-33.

3. Raximov, S. D., & Sodiqov, S. S. (2022). TEXNIK SOHA MUTAXASSISLARI
O ‘QUV FANLARINI O‘QITISH TAYYORGARLIK JARAYONIDA C++

DASTURIDAN ~ FOYDALANISH  ZARURATI.  In INTERNATIONAL
CONFERENCE: PROBLEMS AND SCIENTIFIC SOLUTIONS (Vol. 1, No. 7, pp.
115-118).

4. Jones, A. (2022). Artificial Intelligence in Cyber Defense: Opportunities and
Challenges. Journal of Information Security, 18(2), 102-119.

MA’LUMOTLARNI DASTLABKI QAYTA ISHLASH JARAYONIDA
YETISHMAYOTGAN MA’LUMOTLAR BILAN ISHLASH USULLARI

Rashidov Akbar Ergash o‘g‘li
Sharof Rashidov nomidagi Samargand davlat universiteti,
researcher.are@gmail.com

Annotatsiya. Sun’iy intellekt modellarini qurish jarayonida uchraydigan
asosity muammolardan biri bu — ushbu modellar uchun ishlatiladigan ma’lumotlar
to’plamidagi  yetishmayotgan ma’lumotlarni  bartaraf etish  hisoblanadi.
Y etishmayotgan ma’lumotlarni bartaraf etish ma’lumotlarni dastlabki qayta ishlash
bosqichida amalga oshiriladigan murakkab jarayon hisoblanadi. Ushbu muammoni
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bartaraf etishning bir gancha usullari mavjud bo’lib, mazkur tadqiqot ishida ularning
bir nechtasiga to’xtalib o’tiladi. Shuningdek tadqiqotda ushbu usullardan qanday
holatlarda foydalanish bo’yicha umumiy tavsiyalar beriladi.

Kalit so’zlar. Sun’iy intellekt, ma’lumotlarni dastlabki qayta ishlash,
yetishmayotgan ma’lumotlar, yetishmayotgan ma’lumotlar bilan ishlash usullari.

Annotation. One of the main problems encountered in the process of building
artificial intelligence models is the elimination of missing data in the datasets used
for these models. Eliminating missing data is a complex process that is performed at
the initial data processing stage. There are a number of ways to overcome this
problem, and this research will focus on several of them. Also, general
recommendations on the use of these methods are given in the research.

Key words. Artificial intelligence, data preprocessing, missing data, methods
of working with missing data.

AnHoTanus. OJHOW W3 OCHOBHBIX MPOOJIEM, BO3HUKAIOIIMX B IIpollecce
MOCTPOCHUSI MOJIeJIeH HUCKYCCTBEHHOT'O WHTEIJIEKTa, SBISIETCS yCTPAaHEHHUE
HEJIOCTAIOIIMX JIAHHBIX B HAa0Opax JaHHBIX, UCIOIB3YEMBIX IJISi OTUX MOJEIEH.
YcTpaHeHue HeIOCTAIOIIUX IaHHBIX — CJIOKHBIN MTPOLIeCC, KOTOPbIN BBIMOTHAETCS
Ha HadaJbHOM OJTame o0paboTku naHHBIX. CyIIECTBYEeT HECKOJBKO CIIOCOOOB
peleHus 3Toi MpoOJeMbl, U JaHHOE HCCIEOBaHHE OyJeT COCpPEeIOTOYEHO Ha
HECKOJBKMX W3 HHMX. Takke B HWCCJICIOBAHHWH JIaHBI OOIIME PEKOMCHIAINH I10
MCIIOJIb30BAHUIO ATHX METOJIOB.

KuroueBble ciioBa. MIckyCCTBEHHBIN MHTEIUIEKT, pe/IBapUTelibHast 00paboTKa
JAHHBIX, HEAOCTAIOIINE JAHHBIC, METOBI PAOOTHI C HEIOCTAIOIUMHU JAHHBIMH.

Kirish.

Ma’lumki sun’iy intellekt algoritmlarining aniqlik darajasi o’quv to’plamidagi
ma’lumotlarning sifat darajasiga bevosita bog’liq hisoblanadi. Boshgacha so’z bilan
aytganda, sun’iy intellekt algoritmlari yordamida yuqori aniqlikdagi natijalarni olish
uchun sun’iy intellekt modellariga har ganday anomaliyalardan holi bo’lgan
ma’lumotlar to’plamini ta’minlash lozim bo’ladi [1-3]. Biroq ushbu ishni amalga
oshirish murakkab vazifa hisoblanadi. Chunki real hayotda ma’lumotlar to’plami
ideal holatdagiga garaganda ko’plab kamchiliklarga ega bo’ladi. Bunday
kamchiliklarning eng ko’p uchraydiganlariga ma’lumotlardagi turli noaniqliklar,
ma’lumotlarning takrorlanishi, bo’sh qiymatga ega bo’lgan maydonlarning
mavjudligi kabilarni keltirish mumkin [4, 5]. Ushbu kamchiliklar ichida
tadqiqotchilarni eng ko’p qiynaydigan muammo bu - bo’sh qiymatga ega bo’lgan
maydonlarning mavjudligi muammosi, ya’ni yetishmayotgan qiymatlarni bartaraf
etish muammosi hisoblanadi [6, 7]. Ushbu jarayonning ganchalik murakkabligini
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muammoni bartaraf etish jarayonini tushuntirish orgali izohlash mumkin. Anigroq
gilib aytganda, muammoning qiyinchiligi shundaki, uning yechimi tadgigotchi
uchun umuman ma’lum bo’lmagan ma’lumotni topish yoki yetishmayotgan
giymatlarning tadqiqotga ko’rsatadigan salbiy ta’sirlarini kamaytirish hisoblanadi.

Bugungi kunda hayotiy muammolarni sun’iy intellekt algoritmlari orqali
yechimini topishga bo’lgan intilishning o’sishi yetishmayotgan ma’lumotlarni
optimal bartaraf etish tadgiqot mavzusining dolzarbligini saglab gqolmoqgda. Shu
sababli jahonda yetishmayotgan ma’lumotlarni bartaraf etishga qaratilgan bir
gancha tadiqoglar olib borilmogda va mazkur tadgiqotlarda bir nechta samarali
usullar taklif etilmogda. Tadgigot davomida ushbu usullarning bir nechtasi hagida
ma’lumot beriladi.

Usullar

Yetishmayotgan ma’lumotlarni bartaraf etishning bir gancha yonashuvlari
mavjud. Ushbu yondashuvlarga quyidagi usullarni keltirish mumkin [8]:

v" Yetishmayotgan giymatlarni saglovchi satr yoki maydonlarni o’chirish;

v Yetishmayotgan qiymatlarni aniq bir o’zgarmas qiymat bilan
almashtirish;

v’ Yetishmayotgan giymatlarni boshqa maydonlarga bog’liq holda giymat
bilan to’ldirish.

Yetishmayotgan ma’lumotlarni bartaraf etishning asosiy usullaridan biri bu
yetishmayotgan ma’lumotlar mavjud bo’lgan satrlarni o’chirish usulidir.
Tadqiqotchi uchun noma’lum bo’lgan giymatlarni topishning har ganday usulida
xatolik mavjudligini hisobga olsa ushbu usul eng anigligi yugori usul hisoblanadi
[9,10]. Boshgacha so’z bilan ifodalaganda, boshqa har ganday yetishmayotgan
ma’lumotlarni to’ldirish usulda sun’iy intellekt modelining aniqligiga salbiy ta’sir
etish ehtimolligi mavjud hisoblanadi. Albatta ushbu usulning ham kamchiligi
mavjud bo’lib, ushbu usulni yetishmayotgan ma’lumotlar mavjud satrlar soni kam
bo’lganda qo’llash mumkin hisoblanadi. Anigroqg qilib aytganda, yetishmayotgan
ma’lumotlar mavjud satrlarni o’chirish o’quv ma’lumotlarining yetishmay qolishiga
olib kelmasligi kerak.

Ba’zi holatlar yetishmayotgan qiymatlar ma’lumotlar to’plamidagi qaysidir
maydonda ko’p uchrashligi aniglanadi. Ushbu holatda satrlarni o’chirish to’plagan
ma’lumotlarning aksariyatining yo’qotilishiga olib keladi. Shuning uchun ushbu
holatda ma’lumotlar to’plamidagi o’sha maydonni o’chirish samaraliroq usul
hisoblanadi.

Yetishmayotgan ma’lumotlarni bartaraf etishning eng sodda usuli bu —
yetishmayotgan ma’lumotlarni aniq bir qiymat bilan to’ldirish usuli hisoblanadi.
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Ushbu usulning eng sodda holati — bo’sh giymatlarni foydalanuvchi tomonidan
tanlangan biror bir giymat bilan almashtirish hisoblanadi [10]. Lekin ushbu taxminiy
giymat bilan almashtirish usulning samaradorligi juda past bo’ladi. Yetishmayotgan
ma’lumotlarni aniq bir 0’zgarmas giymat bilan almashtirish usulida to’ldirilayotgan
giymatlarni aniqlashda matematik statistikadan foydalanish ham mumkin. Ya’ni
bo’sh yacheykalarni maydonda uchraydigan eng ko’p qiymat bilan, maydondagi
qiymatlarning o’rtacha qiymati bilan, maydondagi qiymatlarning mediana qiymati
bilan, yoki maydondagi giymatlarning kvantillari bilan to’1dirish ham mumkin.

Yugorida bayon etilganidek, ushbu yetishmayotgan ma’lumotlarni aniq bir
o’zgarmas qiymat bilan almashtirish usuli juda sodda usul bo’lgani bilan uning
aniqligi juda past hisoblanadi. Chunki ushbu usulda birinchidan katta ehtimollik
bilan gandaydir giymat tanlansa, ikkinchidan bitta maydondagi barcha
yetishmayotgan qiymatlar faqat bitta son bilan to’ldiriladi (aslida har bir
yetishmayotgan ma’lumotlar turli giymatlarni olishi mumkin). Ushbu usuldan
dastlabki natijalarni olishda, vaqgtinchalik yetishmayotgan giymatlarni bartaraf etish
vaqtidagina foydalanish tavsiya etiladi. Albatta ba’zi holatlarda statistik qoidalar
asosida topilgan giymatlardan foydalanish aniglikni oshirishi mumkin, lekin ushbu
holat doim ham yuz bermaydi, ya’ni ehtimolligi juda kam.

Yetishmayotgan qiymatlarni boshqa maydonlarga bog’liq holda qiymat bilan
to’ldirish usuli murakkab usul bo’lsada, samaradorligi (anigligi) yuqori hisoblanadi.
Ushbu usul etishmayotgan giymatlarni topish uchun boshga o'zgaruvchilarning
giymatlaridan foydalanadi. Ushbu usullarga misol gilib interpolatsiyalash usuli,
regressiya usuli va sinflashtirish usullarini keltirish mumkin. Interpolatsiyalash va
regressiya usullarida dastavval mavjud yacheykalardagi giymatlar yordamida
modellar (funksiyalar) quriladi va so’ngra bo’sh yacheykalardagi qiymatlar ushbu
model orqali bashorat qilinadi. Sinflashtirish usulida o’xshash satrlar o’xshash
qiymatlarga ega bo’ladi tamoyili asosida yetishmayotgan qiymatlar topiladi. Ya’ni
sinflashtirish usulida ma’lumotlar to’plami dastavval sinflarga ajratildi, so’ng
yetishmayotgan qiymat ega satr qaysi sinfga eng yaqin bo’lsa o’sha sinfdagi satrlar
qabul qilgan gqiymatlarga bog’liq bo’lgan qiymat bilan to’ldiriladi. Albatta ushbu
usulni amalga oshirish boshqga usullarga garaganda ko’p vaqtni talab etadi, lekin
yugorida bayon etilganidek eng samarali usul hisoblanadi.

Xulosa

Yetishmayotgan ma’lumotlarni  bartaraf etish bugungi sun’ity intellekt
sohasining eng dolzarb muammolaridan biri bo’lib, hozirgacha ushbu muammoni
bartaraf etishning bir gancha yondashuvlari ishlab chigilgan. Tadgiqotda ushub
yondashuvlarning uch wusuli ko’rib chiqildi. Ushbu usullarning o’ziga xos
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kamchiliklari va samaradorliklari aniglandi. Shu bilan birgalikda, tadqiqotda ko’rib
o’tilgan yetishmayotgan ma’lumotlarni bartaraf etish usullardan ganday holatlarda
foydalanish hagida tavsiyalar keltirildi.
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Abstract. This paper discusses the integration of spectrum sensing
capabilities with network layer functions to optimize the performance of Cognitive
Radio Networks (CRNSs). By leveraging information from spectrum sensing directly
in network layer decisions, CRNs can adaptively manage resources, route packets,
and maintain connectivity in dynamic spectrum environments.

Keywords: Cognitive Radio Networks, spectrum sensing, network layer, data
transmission, routing, decision-making.

Annotatsiya. Ushbu maqolada kognitiv radio tarmogqlari ishlashini
optimallashtirish uchun spektrni zondlash imkoniyatlarini tarmoq sathi funktsiyalari
bilan birlashtirish muhokama qilingan. Tarmoq sathi qarorlarida to‘g‘ridan-to‘g‘ri
spektrni zondlash ma’lumotlaridan foydalangan holda, kognitiv radio tarmoq
resurslarini moslashuvchan tarzda boshqarishi, paketlarni marshrutlashi va dinamik
spektrli muhitda ulanishni saqlab turishi mumkin.

Kalit so‘zlar: Kognitiv radio tarmoqlari, spektrni zondlash, tarmoq sathi,
ma’lumotlarni uzatish, marshrutlash, garor qabul qilish.

AHHoTanus. B sToM cTarbe 0OCyXIaeTcss HMHTErpauusi BO3MOXXHOCTEU
30HJMPOBAHMUS CHEKTpa C (YHKIUSIMH CETEBOTO YPOBHS IS ONTUMHU3AIUU
MPOM3BOANTEIFHOCTH KOTHUTHUBHBIX paguoceTeil. Mcmomp3ys uHbOpMarmio,
MIOJTyYEHHYIO OT M3MEPEHHUs CIEKTpa, HEMOCPEJACTBEHHO NMPU MPUHATUU PEUICHUMN
Ha CETEBOM YpOBHE, KOTHHTHUBHBI paJMOCET MOTYT aJalTHBHO YIPABISATh
pecypcamu, MapLIpyTHU3UpOBaTh MaKeThl U TMOAJIEPKUBAaTH CBA3b B Cpelax ¢
JTUHAMUYECKUM CIIEKTPOM.

KiroueBble cJiOBa: KOTHUTHUBHBIC PaJHOCETH, 30HAMPOBAHHE CIIEKTPA,
CETEBOW ypOBEHb, Iepeiada JaHHBIX, MapIIPyTH3AIUs, TIPUHSATHE PEIICHHA.

Introduction

In the evolving landscape of wireless communications, CRNs have emerged
as a pivotal technology for optimizing the use of the increasingly crowded spectrum.
Spectrum sensing, a fundamental capability of cognitive radios, allows for the
detection of unused spectrum bands, enabling dynamic spectrum access.
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Simultaneously, the network layer plays a critical role in managing data transmission
paths, ensuring that communications are both efficient and effective. The integration
of these two layers — spectrum sensing and the network layer — represents a
significant leap forward in the design and operation of adaptive wireless networks
[1,2].

The importance of this integration stems from the need to address the inherent
challenges of wireless communication environments, characterized by fluctuating
availability and quality of spectrum bands. Traditional fixed-spectrum allocation
policies are no longer viable in the face of growing demand for wireless bandwidth
and the dynamic nature of available spectrum. By enabling cognitive radios to not
only sense the spectrum but also make informed decisions about data routing based
on real-time spectrum availability, CRNs can significantly enhance their operational
efficiency and reliability [3, 4].

This paper delves into the mechanisms of this integration, exploring how
information derived from spectrum sensing can directly inform and optimize
network layer functions such as routing and data packet forwarding. Such cross-
layer design approaches are not merely beneficial; they are essential for the next
generation of wireless networks to fully exploit the advantages of dynamic spectrum
access.

The adaptive nature of cognitive radios — equipped with the ability to
reconfigure based on environmental stimuli—makes them particularly suited to this
integrated approach. By continuously analyzing the spectrum environment and
adjusting the routing of data to accommodate changes, CRNs can maintain high
levels of performance even in highly volatile and contested spectral environments.
This responsiveness is critical not only for maintaining service quality but also for
maximizing the efficient use of the spectrum, a scarce resource.

The conceptual shift proposed in this paper advocates for a more holistic view
of network management in CRNs, where spectrum sensing, and network
management are not isolated functions but are interdependent components that work
in concert to optimize network performance. This approach promises to not only
enhance the adaptability and efficiency of CRNs but also pave the way for
innovative applications and services that leverage the full potential of cognitive radio
technology.

Methodology

Mathematical Model. We consider a CRN where N cognitive radio (CR) users
perform spectrum sensing to identify available channels and M channels are
potentially available for communication. Let Si(f) represent the state of channel i at
time ¢, where S;(¢)=1 if the channel is available and S,(#)=0 otherwise. The probability
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of correctly detecting an available channel is denoted by P, and the probability of
false alarm is Pp.

The network layer maintains a routing table R,,,, where u and v are source and
destination nodes, respectively. The objective is to maximize the network throughput
T while minimizing the delay D and packet loss L, considering the dynamic
availability of channels [5].

Algorithm for Integrated Spectrum Sensing and Routing:

1. Spectrum Sensing: Each CR user senses the spectrum to identify available
channels.

2. Channel Evaluation: Calculate the quality of each available channel based on
parameters such as signal-to-noise ratio and channel occupancy.

3. Routing Decision: Update the routing table R, , based on available channels

and their qualities. The decision is made to optimize 7, D, and L.

4. Data Transmission: Forward packets based on the updated routing table.
5. Feedback Loop: Monitor the performance and adaptively update routing
decisions as channel availability changes.

Characteristics:

- Dynamic Adaptation: The model supports real-time adaptation to changing
spectrum availability.

—  Optimization Criteria: Focuses on maximizing throughput, minimizing delay,
and reducing packet loss.

- Decentralized Decision-Making: Each CR user independently senses the
spectrum and contributes to routing decisions.

Example. Consider a network with 5 CR users and 3 channels. Initially,
channels 1 and 2 are available. CR users sense the spectrum and update the routing
table to utilize these channels. When channel 3 becomes available, the algorithm
recalculates routing decisions to incorporate the new channel, potentially rerouting
some packets to take advantage of the increased bandwidth.

Results and Discussion

The optimization problem can be formulated as:

M N
maxT = Z Z R;iS;(t) (D

i=1j=1

M
D = min <Z 6iSi(t)> @)
" i=1
L = min (1 - Si(t))> (2)
2
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where R; is the data rate for user j using channel i, J; is the delay associated with
channel i, and /; is the loss rate for channel i.

Integrating spectrum sensing with network layer decisions allows CRNs to
dynamically adapt to the spectral environment, optimizing network performance
metrics. This approach exemplifies the potential of cross-layer designs to enhance
the efficiency and reliability of CRNs in dynamic and uncertain spectrum conditions.

Conclusion

In this paper, we explored the integration of spectrum sensing and network
layer functionalities in CRNs. Our analysis highlighted the critical role of this
integration in enhancing the adaptability, efficiency, and overall performance of
CRNs in dynamic spectrum environments. By mathematically modeling and
implementing an algorithm that combines spectrum sensing with dynamic routing
decisions, we demonstrated the potential for CRNs to significantly improve in terms
of throughput, delay minimization, and packet loss reduction.

The decentralized decision-making process inherent in our model allows each
cognitive radio user to independently sense the spectrum and make informed routing
decisions, which is crucial for operating effectively in environments where channel
availability frequently changes. The results presented in our examples illustrate the
practical benefits of our integrated approach, showcasing real-time adaptability to
changing spectrum conditions.

In conclusion, the integration of spectrum sensing with network layer
decisions presents a promising avenue for future research and development in the
field of cognitive radio networks. This cross-layer design approach not only
optimizes network performance but also paves the way for more robust and efficient
communications in increasingly congested spectral environments.
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Abstract. This paper focuses on optimizing the link and transport layers in
Cognitive Radio Networks (CRNs) through cross-layer design approaches. The aim
is to enhance data transmission efficiency, minimize packet loss, and ensure reliable
end-to-end communication by adapting to the dynamic spectrum environment.

Keywords: Cognitive Radio Networks, link layer, transport layer, data
transmission, end-to-end communication, cross-layer optimization.

Annotatsiya. Ushbu maqola sathlararo loyihalash yondashuvlari orqali
kognitiv radio tarmoqlardagi kanal va transport sathlarini optimallashtirishga
qaratilgan. Ishdan maqgsad — dinamik spektrli muhitga moslashish orqali
ma’lumotlarni  uzatish ~ samaradorligini  oshirish, paket  yo‘qotilishini
minimallashtirish va ishonchli alogani ta’minlashdir.

Kalit so‘zlar: Kognitiv radio tarmogqlari, kanal sathi, transport sathi,
ma’lumotlarni uzatish, oxiridan-oxirigacha aloqa, sathlararo optimallashtirish.

AHHoTanus. B 5TOM cTarbe 0CHOBHOE BHUMaHHUE YAENSETCS ONTUMHU3ALNU
KaHaJbHOTO U TPAHCIOPTHOTO YPOBHEW B KOTHUTHUBHBIX PATUOCETSAX C MOMOIIBIO
MOJXOJI0OB K MEXYpPOBHEBOMY MPOEKTUPOBaHWIO. Llenpio sBisieTCs TMOBBIMICHUE
7 (HEKTUBHOCTH TIEpeaun JaHHBIX, MUHUMU3AIUS TOTEPh MAKETOB U 00eCIIeYeHHE
HaJIC)KHOUW CKBO3HOM CBSI3M ITyTEM aJaNnTalluy K cpelie JUHAMUYECKOTO CIIEKTPA.

Kurw4yeBble cJjioBa: KOTHUTUBHBIE PAJUOCETH, KAaHAIBHBIA YPOBEHb,
TPaHCHOPTHBIM YPOBEHb, Iepefada JaHHBIX, CKBO3HAsl CBS3b, MEKYypOBHEBas
OTITUMU3ALIHAL.

Introduction

The rapid evolution of wireless communication technologies has significantly
increased the demand for efficient and dynamic spectrum management. CRNs have
emerged as a promising solution to enhance spectrum utilization by allowing radios
to adapt their transmission parameters based on the environment. However, this
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adaptability introduces complexities in maintaining consistent and reliable
communication, particularly at the link and transport layers of network architecture.

The link layer, responsible for data transmission over a single link, and the
transport layer, ensuring end-to-end communication across network paths, are
fundamental in defining the performance and reliability of CRNs. In traditional
networks, these layers operate with relatively stable spectrum availability. In
contrast, CRNs must cope with a highly dynamic spectrum, where channels may
intermittently become unavailable or suffer from degraded quality due to the
presence of primary users or environmental interference [1].

This dynamic spectrum environment challenges traditional networking
paradigms, necessitating novel approaches to maintain data integrity and
transmission efficiency. The link layer must swiftly adapt to changing conditions
such as fluctuating signal-to-noise ratios and varying error rates, while the transport
layer needs to effectively manage end-to-end data flow, adjusting to variations in
link performance without compromising the quality of service [2].

Cross-layer design becomes indispensable in CRNs due to the interdependent
nature of the layers. Traditional layer-independent networking approaches are
inadequate because they cannot quickly adapt to the rapid changes in the wireless
spectrum. By integrating link layer conditions directly into transport layer decisions,
cross-layer optimization allows for more responsive and efficient network
management. This approach not only improves throughput and reduces latency but
also enhances overall data transmission reliability in the face of spectrum variability
[3-4].

The optimization strategies at these layers focus on several core objectives:

— Enhancing Network Throughput: Maximizing the amount of data
successfully transmitted across a network within a given bandwidth and time
constraint.

— Minimizing Latency and Packet Loss: Reducing the delay in data
transmission and the rate at which packets are lost, thereby improving the reliability
of network connections.

— Adapting to Environmental Changes: Adjusting operational parameters in
real-time to respond to changes in the wireless spectrum and network topology.

This paper aims to delve into the mechanisms by which CRNs can optimize
the link and transport layers through sophisticated cross-layer designs. By focusing
on these layers, the study seeks to unveil strategies that can significantly enhance
network performance under the unique constraints imposed by CRNs. Through
theoretical models and simulated scenarios, this research will demonstrate how
adaptive cross-layer mechanisms can lead to robust, efficient, and reliable cognitive

radio systems.
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In doing so, we contribute to the broader field of wireless communications by
providing insights and practical approaches to overcoming some of the most
pressing challenges in dynamic spectrum management. The findings and
methodologies laid out in this paper are expected to influence future research and
development in cognitive radio technologies.

Methodology

The integration between the link layer, which controls data transmissions over
a single link, and the transport layer, responsible for end-to-end communication, is
crucial in CRNs. This cross-layer optimization considers the variable nature of the
wireless spectrum and aims to improve network throughput, reduce latency, and
enhance data integrity.

Link Layer Model. Let L;(¢) denote the link quality between nodes 7 and j at
time ¢, which can vary due to changing channel conditions and mobility. The link
quality is influenced by factors such as signal-to-noise ratio (SNR), bit error rate
(BER), and available bandwidth (B;(?)).

The probability of successful packet transmission over a link, Pgyccess, 1S given
by:

Poyccess = f(SNR, BER) (1)

where f'is a function that increases with SNR and decreases with BER.

Transport Layer Model. The transport layer's performance, particularly in
terms of throughput (7) and delay (D), depends on the underlying link quality and
the control mechanisms in place, such as congestion control algorithms. Let R, 4(¢)
represent the rate at which packets are sent from source s to destination d at time ¢,
and W, denote the congestion window size.

Algorithm for Link and Transport Layer Optimization

1. Link Quality Assessment: Evaluate L;(¢) for all active links based on current
SNR and BER measurements.
2. Adaptive Rate Control: Adjust R, 4(f) based on the assessed link quality and
current network congestion levels.
~ If Lj(¢) decreases, reduce R, 4(?) to avoid packet loss.
— If Ly(¢) improves, incrementally increase R; 4(f) to maximize throughput
without inducing congestion.
3. Congestion Window Adjustment: Dynamically adjust W, based on feedback
from the network (e.g., acknowledgments, packet loss events) to optimize data
flow and minimize delay.
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Packet Retransmission Strategy: Implement a smart retransmission strategy
that accounts for the wvariable link quality in CRNs, prioritizing
retransmissions on higher-quality links.

. Feedback Loop: Continuously monitor the network performance and adapt

R, 4(f) and W 4, based on real-time feedback to maintain efficient and reliable
communication.

Characteristics:

Adaptive Data Rate and Congestion Control: Dynamically adjusts sending
rates and congestion window sizes based on real-time link quality and network
conditions.

Intelligent Packet Retransmission: Prioritizes retransmissions over links with
higher quality to enhance reliability.

Proactive Link Quality Monitoring: Continuously evaluates link conditions to
anticipate and mitigate potential disruptions in data transmission.

Results and Discussion

Consider a CRN with nodes A, B, and C, where A is communicating with C

through B. Initially, the link quality L4p(?) and Lpc(?) supports high data rates. Due
to a sudden appearance of a primary user on the channel used by Lpc(?), the link

quality deteriorates:

l.
2.
3.

Initial Conditions: High-quality links, optimal R4(¢), and Wc.

Link Quality Deterioration: Lgc(f) decreases significantly.

Adaptive Rate Control: The system automatically reduces R,c(f) to prevent
packet loss.

Congestion Window Adjustment: W,c is reduced in response to increased
delay and potential congestion on the B-C link.

. Outcome: Despite the decreased link quality on Lpc(f), the adaptive

adjustments maintain communication between A and C with minimized
packet loss and delay.
Optimizing the link and transport layers in CRNs through cross-layer design

significantly enhances network performance. By dynamically adjusting data rates

and congestion control parameters in response to real-time link quality assessments,

CRNs can achieve higher throughput, lower latency, and improved reliability, even

in highly dynamic and unpredictable spectrum environments.

Conclusion

This paper presents a comprehensive study on the optimization of the link and

transport layers in CRNs through advanced cross-layer design techniques. By

integrating the mechanisms of the link layer with the control strategies of the
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transport layer, we significantly enhanced network performance in terms of
throughput, latency, and reliability, particularly in dynamic spectrum conditions.

Our proposed algorithm dynamically adjusts data transmission rates and
congestion control parameters based on real-time evaluations of link quality. This
approach not only mitigates the potential for packet loss and delays but also ensures
that the network adapts proactively to fluctuations in spectrum availability and
network congestion. The results from the simulated scenarios underscore the
robustness of our method in maintaining efficient and reliable communications
under various network conditions.

In conclusion, the optimization strategies discussed in this paper highlight the
potential for significant improvements in the performance of CRNs through
thoughtful cross-layer design. Future research could expand on these findings by
exploring more granular adaptations in response to network changes and by
incorporating machine learning techniques to predict and respond to network
dynamics more effectively.
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Annotatsiya: Bugungi ragamli dunyoda tarmoglar bo'ylab xavfsiz
ma'lumotlar almashinuvi birinchi o'rinda turadi. Ushbu tezis ushbu magsadga
erishishda kriptografik imzolarning rolini o'rganadi. Xabarlarni imzolash va
tekshirish uchun ishlatiladigan turli xil algoritmlarni tekshiradi, ularning kuchli, zaif
tomonlarini va turli xil ilovalar uchun yarogliligini ta'kidlaydi. Bundan tashqari,
tezis xavfsizlikning potentsial zaifliklari va ma'lumotlarning mustahkam yaxlitligi
va hagigiyligini ta'minlash uchun garshi choralarni ko'rib chigadi.

Kalit so'zlar: imzolash, xesh funktsiyasi, axborot xavfsizligi, kriptografiya,
imzo algoritmlari, ma'lumotlar yaxlitligi, autentifikatsiya, ragamli imzo,
ekzistensial kechirmaslik, ma'lumotlarni saglash, potentsial zaifliklarga.

Abstract: In today's digital world, secure data exchange across networks is a
top priority. This thesis explores the role of cryptographic signatures in achieving
this goal. Examines various algorithms used for signing and verifying messages,
highlighting their strengths, weaknesses, and suitability for various applications. In
addition, the thesis examines potential security vulnerabilities and countermeasures
to ensure robust data integrity and authenticity.

Key words: signing, hash function, information security, cryptography,
signature algorithms, data integrity, authentication, digital signature, existential
unforgiveness, data storage, potential vulnerabilities.

AnHoTaumus: B coBpemenHoM 1udpoBoM wMupe Oe30macHBi OOMEH
TaHHBIMU MEXTY CETSMU SBIISCTCS TJIABHBIM ITPHOPUTETOM. B aHHO# nuccepranun
UCCIEAYeTCS POJb KPHUNTOTPAPUUECKUX MOAMUCEH B JOCTMIKEHWW 3TOW IICIH.
PaccmaTpuBaroTCsi pa3nMyHBIC aNTOPUTMBI, HCIONB3yeMbIE MU TOANHCA U
MIPOBEPKHU COOOIIECHUH, TTOTYEPKUBAIOTCS UX CHUIIBHBIC U CIIA0bIE CTOPOHBI, & TAKKE
MPUTOMHOCTh JUIS PAa3IMYHbIX TpuiokeHuil. Kpome Toro, B mumccepranuu
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paccMaTpuBarOTCs IMOTCHIUAJIBHBIC YSI3BUMOCTHU 0e301acHOCTH U KOHTPMCPHBI OJIA
obecrieycHus H&}IC)KHOﬁ OEIOCTHOCTH U IMOAJIMHHOCTH JAaHHBIX.

Kirwo4deBble  cjoBa:  mnoanuch,  Xemr-QyHKuus,  HHPpOpMaIIMOHHAs
0e30MacHOCTh, Kpunrtorpadus, airOpuTMbl MOJMUCH, IETOCTHOCTh JIaHHBIX,
ayTeHTU(UKAIMS, TUPPOBas MOANUCH, IK3UCTCHIIMAILHOE HEMPOIIIEHUE, XpPaHEHUE
JaHHBIX, ITIOTCHIHUAJIBHBIC YSA3BUMOCTH.

1. Kirish: Ragamli alogaga keng bog'liglik ma'lumotlarning yaxlitligi va
haqgiqiyligini himoya qilishning mustahkam mexanizmlarini talab giladi. Ochiq
kalitli kriptografiyaning asosi bo'lgan kriptografik imzolar hayotiy echimni taklif
giladi. Bu foydalanuvchilarga xabarlarni ragamli ravishda "imzolash” imkonini
beradi, bu esa gabul giluvchining xabarning kelib chigishini tekshirishi va ruxsatsiz
o'zgartirishlarning oldini olishini ta'minlaydi.

2. Imzo Algoritmlari: Xavfsiz ma'lumotlar almashinuvi uchun turli xil imzo
algoritmlari go'llaniladi:  Ragamli imzo algoritmi (DSA): diskret Logaritma
muammosiga asoslangan keng go'llaniladigan algoritm. U yaxshi ishlashni taklif
giladi va Secure Sockets Layer (SSL) va elektron pochta orgali imzolash kabi
dasturlarda go'llaniladi. Elliptik egri ragamli imzo algoritmi (ECDSA): dsa bilan
tagqoslaganda katta xavfsizlik va kichikroq kalit o'lchamlarini ta'minlaydi, shu bilan
birga ishlashning o'xshash darajasini saglab, uni resurslar cheklangan muhit uchun
mos qiladi. Schnorr imzo sxemasi: samaradorligi va ishonchli qurilishi bilan
mashhur bo'lib, uni muayyan ilovalar uchun jozibali variantga aylantiradi. Ring
imzolari: imzolovchilarga guruhga a'zoligini namoyish gilishda anonim qolishga
ruxsat bering. Ular, aynigsa, anonimlik juda muhim bo'lgan stsenariylarda
foydalidir.

3. Imzo algoritmlarining funktsionalligi va xususiyatlari: Samarali imzo
algoritmlari muhim xususiyatlarga ega: Ekzistensial kechirmaslik: gonuniy
imzolovchining shaxsiy Kalitini bilmasdan xabar uchun hagiqiy imzo yaratish
hisoblash mumkin emas. Xabarning yaxlitligini tekshirish: imzo gabul giluvchiga
xabarni uzatish paytida buzilmaganligini tekshirishga imkon beradi. Rad etmaslik:
imzo chekuvchi javobgarlikni ta'minlab, xabarni imzolaganini inkor eta olmaydi.

4. Imzo algoritmlarining go'llanilishi: Imzo algoritmlari ko'plab dasturlarda
muhim rol o'ynaydi, jumladan: Hujjatlarni ragamli imzolash: haqiqgiyligini
kafolatlaydi va hujjatlarni buzishning oldini oladi. Dastur yangilanishlari: yuklab
olingan dasturiy ta'minot zararli aktyorlar tomonidan buzilmaganligini ta'minlaydi.
Xavfsiz aloga protokollari: shifrlangan aloga uchun TLS/SSL kabi xavfsiz
protokollarda qo'llaniladi.  Ragamli huquglarni boshgarish (DRM): ragamli
kontentning mualliflik huquqi va targatish huquglarini himoya giladi.
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5. Xavfsizlik muammolari va garshi choralar: Ularning afzalliklariga
garamay, imzo algoritmlari potentsial zaifliklarga duch keladi: Asosiy kelishuv:
agar tajovuzkor shaxsiy kalitga Kkirish huqugiga ega bo'lsa, ular imzolarni
soxtalashtirishi va gonuniy imzolovchini taglid qilishi mumkin.  To'gnashuv
hujumlari: bir xil imzoga ega bo'lgan ikki xil xabarni topish uchun algoritmdagi zaif
tomonlardan foydalanish. Yon kanal hujumlari: imzolash yoki tekshirish paytida
tizimning fizik xususiyatlaridan ma'lumot olish. Ushbu muammolarni hal qgilish
uchun qgarshi choralarga quyidagilar kiradi: Xavfsiz kalitlarni boshqgarish
amaliyotlari: kuchli kriptografik kalitlarni yaratish, saglash va kirishni boshgarish
mexanizmlaridan foydalanish. Xavfsizlik talablariga asoslangan algoritmni tanlash:
ma'lum hujum turlariga chidamli va ma'lum dasturga mos keladigan algoritmlarni
tanlash. Muntazam xavfsizlik tekshiruvlari va yangilanishlari: zaifliklar hagida
xabardor bo'lish va ularni hal gilish uchun dasturiy ta'minotni 0'z vagtida yangilashni
go'llash.

XULOSA:

Imzo algoritmlari tarmoqlarda xavfsiz ma'lumotlar almashinuvining asosi
bo'lib xizmat giladi. Ularning funktsiyalari, afzalliklari va cheklovlarini tushunish
tegishli algoritmlarni tanlash va mustahkam xavfsizlik choralarini amalga oshirish
uchun juda muhimdir. Doimiy ravishda yangi algoritmlarni o'rganish, potentsial
zaifliklarni bartaraf etish va eng yaxshi amaliyotlarni qo'llash orgali biz doimo
rivojlanayotgan ragamli landshaftda ma'lumotlar alogasining yaxlitligi va
haqgiqiyligini ta'minlashimiz mumkin.
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Annotatsiya. Ushbu ishda mashinaviy o’qitish uchun hususiyatlar to’plami
o’lchamini qisqartirish uchun ba’zi usul va algoritmlar gisqacha yoritilgan

Kalit so’zlar. Komponentelar, chzigli discriminant, avtokoder,

Abstract. This paper briefly covers some methods and algorithms for reducing
feature set size for machine learning.

Key words. Components, linear discriminant, autocoder

Abcmpakmmuwtit. B smoti cmamve Kpamko paccmampusaromcsi HeKomopbvle
Memoobl U AN2OPUMMbL YMEHbUEHUs. pazmepa Habopa QYHKYuil 051 MAUUHHO20
00yYeHusl.

Knrwoueswvie cnosa. Komnonenmol, TuHetiHblll OUCKPUMUHAHM, ABIMOKOOED

O'lchovni gisqgartirish — bu ma'lumotlar to'plamidagi xususiyatlar sonini
shunday gisqgartirishki,unda imkon gadar ko'proq umumiy ma'lumotlar to’plamining
xossalari saglanib qolishi kerak. Bu turli sabablarga ko'ra amalga oshirilishi
mumkin, masalan, modelning murakkabligini kamaytirish, o'rganish algoritmining
ishlashini yaxshilash yoki ma'lumotlarni vizualizatsiya qilishni osonlashtirish.
O'Ichovni gisgartirishning bir nechta usul va algoritmlari mavjud

Asosiy komponentlar tahlili. Asosiy komponentlar tahlili - ma'lumotlarni
ortogonal (korrelyatsiya bo'lmagan) komponentlar to'plamiga aylantiruvchi statistik
usul. Bu komponentlar shunday tartiblanganki, dastlabki bir nechtasi dastlabki
ma'lumotlarda mavjud o'zgarishlarning ko'p gismini saqlab goladi. lloji boricha
ko'proq fargni saglab, o'lchamlarni kamaytirish uchun ishlatiladi. Odatda tasvirni
sigish va xususiyatlarni ajratib olishda qo'llaniladi. Algoritmninig gisqacha umuniy
tasfirlanishi: Ma'lumotlarni standartlashtirish. Kovariatsiya matritsasi hisoblang.
Kovariatsiya matritsasining xos gqiymatlari va xos vektorlarini hisoblang. Asl
ma'lumotlarni asosiy komponentlarga akslantirish.

Chizigli diskriminant tahlili.Chizigli diskriminant tahlili - bu bir nechta sinflar
orasidagi ajratishni maksimal darajada oshiradigan nazorat gilinadigan o'lchamlarni
kamaytirish usuli. Magsad sinflarni ajratish imkoniyatini saglab golgan holda
o'lchamlarni gisgartirish mumkin bo'lgan hollrda, masalan, gonunyatlarni aniglash
va tasniflash vazifalarida qo'llaniladi. Har bir sinf uchun o'rtacha vektorlarni
hisoblang. Sinf ichidagi va sinflararo “tarqalish” matritsalarini hisoblash.
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“Tarqalgan” matritsalar uchun xos qiymatlar va xos vektorlarni hisoblang.
Transformatsiya matritsasi hosil gilish uchun yugori xos vektorlarni tanlang.
Bog’lig bo’lmagan komponentlar tahlili. Bog’liq bo’lmagan komponentlar
tahlili ko'p o'zgaruvchan signalni qgo'shimcha, aditiv komponentlarga ajratadi.
Aralashtirilgan ma'lumotlarda turli signallarni ajratish kabi manbalarni tasodifiy
ajratishda foydalidir. Ma'lumotlarni markazlashtirish va “oqartirish”. Mustaqil
komponentlarni topish uchun iterativ algoritm foydalanish (masalan, FastiCA).
Avtokoderlar. Avtokoderlar - kirish ma'lumotlarini samarali kodlashni
o'rganish  uchun  mo'ljallangan  neyron  tarmoglardir.Tasvirni  siqish,
shovqinsizlashtirish va anomaliyalarni aniqglashda tez-tez ishlatiladi. Neyron
tarmoqgni koder (ma'lumotlarni sigish uchun) va dekoder (ma'lumotlarni gayta qurish
uchun) bilan o'qitish.
Qayta qurish xatosini minimallashtirish.

t-Distributed Stochastic Neighbor Embedding. t-tagsimlangan stochastic
qo’shni o’rnatish - yuqori o'lchamli ma'lumotlarda mahalliy tuzilmalarni
saglaydigan chizigli bo'lmagan o'lchamlarni kamaytirish texnikasi. 2D yoki 3D
formatida yuqori o'lchamli ma'lumotlarni vizualizatsiya qilish. Yuqori o‘lchamli
fazoda juftlik o‘xshashliklarini hisoblash. Past o'lchamli fazoda juftlik o'xshashligini
hisoblash.

Ushbu ikki tagsimot orasidagi Kullback-Leibler fargini minimallashtirish.

Yagona manifold yaginlashuvi va proyeksiyasi. Yagona manifold
yaqginlashuvi va proyeksiyasi chizigli bo'Imagan o'lchamlarni gisgartirish usuli
bo'lib, u t-Distributed Stochastic Neighbor Embedding ga garaganda tezrog va
global tuzilmani saglaydi. Vizualizatsiya uchun va mashinani o'gitish vazifalari
uchun dastlabki ishlov berish bosqgichi sifatida foydalaniladi. Og'irlikli k-eng yaqin
go'shni grafigini tuzish. Past o'lchamli tasvirni optimallashtirish uchun kuchga
yo'naltirilgan grafik joylashtirish algoritmini qo'llash.

Singular giymat dekompozitsiyasi. Singular giymat dekompozitsiyasi
ma'lumotlarning muhim xususiyatlarini gamrab olgan holda matritsani uchta
matritsaga ajratadi. Rasmni sigish va shovginni kamaytirish. Ma'lumotlar
matritsasining SQD ni hisoblash. Eng muhim yagona giymatlar va vektorlarni
saglash uchun matritsalarni gisqgartiring.

Tasodifiy proyeksiya. Tasodifiy proyeksiya ma'lumotlarni tasodifiy
tanlangan kichik fazoga proyeksiyalash orgali o'lchamlilikni pasaytiradi. Hisoblash
samaradorligi muhim bo'lgan katta ma'lumotlar to'plamlari uchun foydalidir.
Ma'lumotlar matritsasini mos o'lchamlarga ega tasodifiy matritsaga ko'paytirish.

Xususiyatlarni tanlash. Xususiyatlarni tanlash usullari berilgan vazifa
uchun eng mos xususiyatlarning kichik to‘plamini tanlaydi. Nazorat qilinadigan

o'quv topshiriglarida o'lchovlilikni kamaytirish.Filtrlash usullari: Har bir xususiyatni
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baholash uchun statistik usullardan foydalanish. O‘rash usullari: Xususiyatlar
kombinatsiyasini baholash uchun bashoratli modeldan foydalaning.
O‘rnatilgan usullar: Modelni o‘qitish jarayonida funksiya tanlashni amalga oshirish.
Klasterlashtirishga asoslangan usullar. Ma'lumotlarni klasterlash va klaster
markazlaridan yangi xususiyatlar sifatida foydalanish. Ma'lumotlar strukturasini
saglab golgan holda o'lchovlilikni kamaytirish. k-klasterlashtirishni bildiradi.
Aglomerativ Klasterlash. Ushbu usullarning har biri o'zining kuchli va zaif
tomonlariga ega va usulni tanlash vazifaning o'ziga xos talablariga bog'lig, masalan,
dispersiyani saglash zarurati, sinflarni ajratish yoki hisoblash samaradorligi.
Xulosa.

Bu ishda mashinaviy o’qitish texnikalaridan biri bo’lgan xususiyatlar fazosini
gisqartirish usullarri va algoritmlari qisgacha yoritilgan. Xususiyatlar fazosini
qisqartirish mashinaviy o’qitishda muhum tadbiqlarga ega: rasm va videolarni gqayta
ishlash va gisish, matn va tabiiy tilni gayta ishlash, semantik tahlil va axborot olish,
sinflash va klasterlash va hokozolar
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Annotatsiya: O'qituvchilarni o'qitish metodologiyasi va o'quv dasturlarini
loyihalash bo'yicha reflektiv (mulohaza yozish) amaliyot bilan shug'ullanishga
undash o'qitish samaradorligini va talabalarning ilmiy yutuqlarini oshirishning
kuchli strategiyasidir. Biroq, bunday refleksiv (mulohaza) jarayonlarni
osonlashtirish  qiyinchiliklarni = keltirib chiqaradi, chunki u yuqori sifatli
ma'lumotlarga kirishni, sinchkovlik bilan tahlil qilishni va nozik kontekstli talginni
talab giladi.

So'nggi paytlarda, ayniqsa, pedagogik sa'y-harakatlarni qo'llab-quvvatlaydigan
texnologik yutuglarni hisobga olgan holda, o'qitishni loyihalash va davom etuvchi
aks ettirishning iterativ jarayoni sifatida qayta kontseptsiyalash tendentsiyasi
kuchaymoqda (Warr & Mishra, 2021). Sun'ty intellekt (Al) vositalaridan foydalanish
bo'yicha tadqiqotlar ko'pincha qurilmalar paneli kabi vositalar o'qituvchilarga turli
ijtimoiy ta'lim kontekstlarida sinfdagi murakkab shovqinlarni boshqarishda ganday
yordam berishini tushunishga qaratilgan (Dillenburg va boshqg., 2018). Sun’iy
intellekt vositalarini ta'lim muhitiga samarali integratsiyalashuvining asosi refleksli
(mulohazali) amaliyot bo'lib, u uchta asosiy jihatni o'z ichiga oladi: (1) sinf
ma'lumotlarini tizimli yig'ish, (2) ko'rsatilgan ma'lumotlarni tanqidiy tahlil qilish va
baholash va (3) ushbu g'oyalar o'qituvchining pedagogik yondashuvi va asosiy
e'tiqodlarini qanday shakllantirishi va shakllantirishi mumkinligi haqida
yo'naltirilgan so'rov (Liaquat, 2017).

Kalit so'zlar: o'qituvchining fikrlari, ta'limdagi sun’iy intellekt, sun'ty intellekt
yordamida o'qitish, sun'iy intellekt.

Abstract: Encouraging educators to engage in reflective practices concerning
their instructional methodologies and curriculum development represents a potent
strategy for enhancing both teaching efficacy and student academic achievement.
Nevertheless, fostering such reflective processes poses challenges, as it necessitates
access to high-quality data, meticulous analysis, and nuanced contextual
interpretation.

In recent times, there has been a growing inclination toward reconceptualizing
teaching as an iterative process of design and continual reflection, particularly in
light of technological advancements that offer support for pedagogical endeavors
(Warr & Mishra, 2021). Investigations into the utilization of artificial intelligence
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(AI) tools have frequently concentrated on elucidating how such tools, like
dashboards, can aid educators in orchestrating intricate classroom interactions across
diverse social learning contexts (Dillenbourg et al., 2018). Fundamental to the
efficacious integration of Al tools within educational settings is reflective practice,
which encompasses three key facets: (1) the systematic collection of classroom data,
(2) the critical analysis and assessment of said data, and (3) a deliberate exploration
of how these insights can inform and shape one's pedagogical approach and
underlying beliefs as an educator (Liaqat, 2017).

Key Words: Teacher reflection, Al in Education, Al supportive teaching,
Artificial Intelligence.

Annoranms: Iloompenne mnpenojaBareneil K pedraekCMBHOM NpakKTHKE,
KacarolIecss WX METOJONIOTHI OOy4YeHHs W pa3padOTKH y4eOHBIX MPOTpaMM,
NPEJCTaBIsET COOOW MOIIHYIO CTpPATerui0 MOBBIMICHUS Kak 3(PGEKTUBHOCTH
MpernofaBaHus, TaKk W aKaJeMHUYSCKHX JOCTW)KCHHN ydamuxcs. TeM He MEHee,
CONIEHCTBUE TAaKUM pPEe(ICKCUBHBIM MPOIECCaM CO3/1aeT MPOOJIEMBI, TOCKOIBKY
TpeOyeT J0CTyIa K BBICOKOKaueCTBEHHBIM JTAHHBIM, TIIATEIIFHOTO aHAJIN3a U TOHKON
KOHTEKCTYaJIbHOW MHTEPIIPETAIUH.

B nmocnennee BpeMs HaOMOaeTCsl pacTyias CKIOHHOCTh K TIEPEOCMBICIICHUIO
NPEToaBaHusl KaK MOBTOPSIIOIIETOCS Npoliecca MPOSKTUPOBAHUS W IMOCTOSHHOTO
pa3MBITIUICHNS, OCOOCHHO B c(depe TEeXHOJIOTHYSCKHX IOCTHKCHHH, KOTOPHIC
NOJICPKUBAIOT  menarornueckue HaumHanwss (Warr &  Mishra, 2021).
WccenenoBanus UCTIONB30BaHUS WHCTPYMEHTOB MCKyCCTBeHHOTO MHTeutekTa (M)
4acTO KOHIICHTPUPYIOTCS Ha BBIICHEHUM TOTO, KaK TaKUe HWHCTPYMEHTHI, Kak
WH(OPMAIIMOHHBIE TMaHEIH, MOTYT IIOMOYhb INIPEToAaBaTeliiM B OpTaHH3aIldd
CIIOKHBIX B3aMMOJICHCTBUN B KJIACCE B PA3IUMYHBIX KOHTEKCTaX COIUAILHOTO
obyuenus (dwuienOypr u np., 2018). OcHoBonosararomum 11t 3¢GheKTUBHON
UHTEerpanuu HHCTpyMeHToB U B 00pazoBaTenbHYIO Cpeny IBIseTCs peQIeKCUBHAS
NPaKTHKA, KOTOpas BKIIOYAET B ce0sl TpU KITIOUYEBBIX acmiekTa: (1) cucremaruyeckuii
cOop MaHHBIX B Kiacce, (2) KpUTUYECKUIN aHalM3 U OICHKA YKa3aHHBIX JaHHBIX U
(3) nenenarnpaBiIeHHOE UCCIEAOBAHKE. O TOM, KaK 3TH €U MOTYT HH(OPMHUPOBATH
U (GopMUPOBATh MEAArOTMYECKUI MOAXOJ M OCHOBHBIE YOEXKIEHUs Iienarora
(JImakar, 2017).

KuawueBble cjoBa: pasmbinuieHuss yuutened, WM B oOpazoBanuwy,
npernoaasanue ¢ noaaepxkkot MM, uCKyccTBEHHbIN MHTEIUIEKT.

Reflection hinges upon the educator's capacity to capture and analyze data of
superior quality pertaining to classroom dynamics, student experiences, and
educational outcomes. Frequently, the data employed for reflective purposes is
subjective; for instance, educators often rely on personal journal entries as a primary
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data source for reflective practices (Cornford, 2002). While journaling about
teaching experiences holds inherent value, effective reflection often necessitates the
involvement of an external evaluator who can furnish supplementary assessments
concerning teaching methodologies (Ozogul et al., 2018). Assessment data
represents another commonly utilized yet less prevalent source for reflective
analysis (Leitner et al., 2017). Despite potentially offering educators an additional
data stream, the creation of high-quality formative and summative assessments poses
challenges, and the interpretation of such assessments typically demands substantial
temporal investment (Council, 2001; Messick, 1995; Mislevy, 2005).

A burgeoning interest in the incorporation of learning analytics into the reflective
practices of educators seeks to address this challenge by facilitating the acquisition
and analysis of robust, multimodal datasets (Persico & Pozzi, 2015). Nevertheless,
the current landscape of professional development initiatives in this domain remains
sporadic and resource-intensive. Consequently, there is a pressing need for enhanced
support for reflective practices among in-service educators, particularly concerning
the establishment of sustainable mechanisms for the continual collection, analysis,
and interpretation of comprehensive and actionable data.

Intelligent Tutoring System

Research about intelligent tutoring systems (ITS) provides valuable insights into
potential avenues for supporting teacher reflection. Prominent ITS platforms, such
as ASSISTments (https://new.assistments.org/), have garnered widespread acclaim,
partly due to their provision of comprehensive and easily understandable reports for
educators (Feng & Heffernan, 2005). These reports, typically tailored to aid teachers
in customizing instruction for individual students, could be readily adapted to
prioritize the facilitation of teacher reflection.

Furthermore, the design principles underpinning ITS, particularly their emphasis
on simplicity and readability, furnish a foundational framework for crafting reports
and dashboards conducive to teacher reflection (Baker, 2016). Despite offering
valuable insights into potential analytical approaches and report formats beneficial
for teacher reflection, ITSs do not resolve the issue of data acquisition. Given that
the utilization of ITS remains limited among educators, and certain instructional
modalities are incompatible with ITS platforms, alternative solutions are imperative.

Within ITS, linguistic data, such as curriculum content and assessment item
details, is typically manually coded, often according to topical categorizations.
Should natural language processing (NLP) methods successfully replicate this
topical coding, it would facilitate the application of analogous models and reporting
mechanisms to diverse educational contexts. Achieving this entails addressing two
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distinct tasks: the systematic capture of linguistic data and the extraction of topical
themes from such data.

Al and Years of teaching

A proficient instructor may exhibit several characteristics akin to those observed
in the instructor under scrutiny in this investigation; notably, such an expert may
have extensive experience in teaching and refining the same course over numerous
iterations, thereby assuming roles encompassing both the instructor and instructional
designer. Consequently, they possess a heightened level of familiarity and expertise
on the course content.

Conversely, a novice instructor, still in the process of honing their instructional
skills and gaining insights into their students' learning dynamics, may employ the Al
toolkit for disparate purposes. Whereas the expert instructor may employ Al in a
targeted manner, the novice counterpart may seek to attain a broad understanding of
the concepts posing challenges to students or focus on ensuring the alignment of
assessments with the taught content (i.e., validity). Upon encountering indications
from the Al toolkit regarding the difficulty of certain instructional components, the
novice educator may engage in reflective practices and discern the necessity for
modifications to assessment items. It is plausible that novice instructors exhibit
greater resistance to altering their instructional methodologies and may struggle to
discern significant trends within assessment data (Berliner, 2001).

The contribution of artificial intelligence (Al) comprises three primary facets:
(a) leveraging existing data streams to streamline the process of data collection, (b)
facilitating automated analysis, and (c) potentially alleviating the temporal and
resource constraints associated with teacher reflection.

Presently, a significant portion of teachers' instructional practices, including both
lectures and just-in-time soft scaffolding (Saye & Brush, 2002), predominantly occur
verbally and are often not pre-documented. These verbal interactions likely
encapsulate crucial aspects of teachers' practices and beliefs that hold relevance for
reflective exercises. Until recently, extracting insights from verbal communication
in classroom settings necessitated labor-intensive manual efforts. However, the
availability of free or affordable automatic transcription services and application
programming interfaces (APIs) has markedly improved. Despite their imperfections,
research indicates that these tools have reached a level of proficiency deemed
satisfactory for integration into complex analytical frameworks (Bokhove &
Downey, 2018).
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MMPOBJEMA YI'OJIOBOH OTBETCTBEHHOCTMH ITPH
NCHOJBb30BAHUU UCKYCCTBEHHOI'O UHTEJUVIEKTA
CoizabikoBa CayJie Annbic0aeBHA
maructp npasa Kaparanauackoro yausepcuteta Kasnorpedcorosza
r.Kaparanga
CmaryinoBa AmMunna CepuKoOBHA
maructpant Kaparanaunckoro ynusepcuteta Kasnorpedcorosa
r.Kaparanga

B cBsi3u ¢ HEOOXOIMMOCTBIO U3yUEHHUS BCEX BO3MOXKHBIX MPOOIEMATHUYHbIX
BOIIPOCOB BHEJIPEHUE HOBBIX TEXHOJOTUH B MOBCEJHEBHYIO KH3Hb OOIIECTBa
SABJISIETCA OINPENEIICHHOW TPYAHOCTBIO JJIsI 3aKOHOJATellbcTBa cTpaHbl. Ha
COBPEMEHHOM 3Tare pa3BUTHUs 0OIIEeCTBa MPOOJIEMHbIE BOMPOCHI BO3HHMKAIOT B
chepe TeHOMHBIX HCCIEI0OBaHUM, pOOOTOTEXHHUKH, BCceoOmel nHhopMaTU3aiuu u
Ip. 3aTPOHYThIE TEMBI SIBIISIOTCS HE TOJBKO MPOOJIEMOMl OOIIECTBA CO CTOPOHBI
MH(pOpMAIMOHHOW O€30MaCHOCTH, HO M SBISIOTCS OMACHOCTBIO JJI SKOJOTHHU.
PspoM yuyeHbIX Ha CEroJHAIIHWA JEHb CHENaHbl BBIBOABI O CYIIECTBEHHOM
HETaTUBHOM BIIMSIHUU UHGOpPMATU3AIMU OOIIECTBA BBUY M3MEHEHUs KJIUMaTa U
OCJIOKHEHUS HKOJIOTMYECKON OOCTAaHOBKHU B LIEJIOM.

Enie HegaBHO caMO CyIIECTBOBAHHUE MCKYCCTBEHHOIO MHTEJUIEKTA SIBJISIIOCH
30HOM (paHTa3Mi yYEHBIX, OJHAKO HAa CErOJHAIIHMA JeHb BCE OoblIas
uHopMaTH3alMsg TOBCEJHEBHOM JKU3HU MPUBOJUT K OojJee TECHOMY
CYILLIECTBOBAHHUIO YEJIOBEKA M POOOTOTEXHHKU. Tak, aKTHUBHO HNPUMEHSIOTCS
HEHPOHHBIE CETH B OAHKOBCKOW JEATEIHLHOCTH, B TOM YHCJIE JUIsl OCYIICCTBICHUS
(GYHKUMNA ONEPALMOHUCTOB U TPETEH3MOHHO-UCKOBOM paboThI [1].

[Ipy 3TOM  3aKOHOAATENEM HE  ONpPENENeHbl paMKh  IPaBOBOM
OTBETCTBEHHOCTH POOOTOTEXHUKHU TPU BBISIBICHUW MpPaBOHApYIIEHHWH. Tak, HET
MPEACTABICHUSI O TOM HMMEEM JId Mbl MPaBO MPUBJIEKATh K OTBETCTBEHHOCTH
MCKYCCTBEHHBI MHTEJUICKT M KAKMM UMEHHO 00pa30oM 3TO OYJET OCYIIECTBISAThC,
€CTh JI1 BO3MOXHOCTh OLICHHMBAHUSI MCKYCCTBEHHOI'O MHTEJUIEKTa KaK OTAECIbHON
JUYHOCTH JIMOO STO SIBISETCA IHUIIb OPYAUEM TMPECTYIJICHUS, KOMY OyayT
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MIPUHAJIJIEKATh MpaBa Ha BEIIM CO3JaHHBIE UCKYCCTBEHHBIM MHTEIIEKTOM U HUHbIE
BOIIPOCHI.

B cBs3u ¢ ueM, HaMU MOPENINOJAraeTcsi, 4To cama IMPaBOBOW CYIIHOCTh U
OTBETCTBEHHOCTh ~ MCKYCCTBEHHOI'O  HHTEJUIEKTa HE  pacCMOTPEHAa  Ha
3aKOHOJATEIBLHOM YPOBHE B TOM MepE, B KAKON B TaHHBII MOMEHT OH IPUCYTCTBYET
B JKU3HH OOIIECTBA U JIMYHOCTH, B 4YaCTHOCTU. OIHAKO, C IEJIbI0 KOHKPETU3AIUU
aKTYaJIbHOCTH TMPOOJIEMAaTUKU BOIPOCA, HAMHU XOTEJIOCh Obl OCTaHOBUTHCS Ha
BOIIPOCE YTOJOBHOM OTBETCTBEHHOCTHM NPU MCIOJIB30BAHUU HCKYCCTBEHHOIO
UHTEJUIEKTA.

B nepByto ouepens ormeruMm BepHoe 3ameuanue H.III. Koszaesa: ceromns
HaOJIIOaeTCsl 3ama3/iblBaHie IPAaBOBOTO, B TOM YHCJE YTrOJOBHO-IIPABOBOTO,
pearupoBaHusi Ha HW3MEHSIOUIMECS OOIIECTBEHHBIE OTHOIIEHUS, CBSI3aHHBIE,
MIOMUMO MPOYEro, C HKCIUTyaTallue JOCTHXKEHUHM HAyKH U TEXHHUKHU
MPECTAaBUTEIISIMU MPECTYTHOCTH [2].

[To HalemMy MHEHHUIO, OJIOOHOE 3aMEYaHUE UMEET MECTO OBITh B CBSI3U C TEM,
YTO IPABOBOE PETYJIMPOBAHUE HCKYCCTBEHHOI'O HHTEIJIEKTa HE 3aKpPEIUICHO B
3aKOHax, TeM 0o0Jiee UMEIOIIUECS HOPMATHUBHO-TIPABOBBIE aKThl, KaK MPaBUJIO, HE
paccMaTpUBaOT B IMOJHOM MEpEe OTBETCTBEHHOCTh M CYUIHOCTh MCKYCCTBEHHOI'O
uHTeliekTa. Kak oTMeuaroT 3apy0exHbIe aBTOPHI, «C YBEJINUYEHUEM HHTEHCUBHOCTU
HCTIOJIb30BaHUS HCKYCCTBEHHOTO WHTEIJIEKTa pacrer BEPOSTHOCTD
OPOTUBONPABHOW  JeATeNbHOCTH.  COOTBETCTBEHHO,  pa3BUTHUE  CHCTEM
HMCKYCCTBEHHOT'O MHTEJIJIEKTA BJIEUET HEOOXOIUMOCTh PECTPYKTYpPHU3aLIUK ITPABOBOM
cucteMbl» [3]. TeM caMbIM 3aKOHOJIaTEJILCTBO UMEET BO3MOXKHOCTh IIPUBJICUCHUS K
OTBETCTBEHHOCTH TOJIBKO JIMIIO, UCTIOJB3YIOIEE€ UCKYCCTBEHHBIN MHTEIUICKT JTHO0
WHbIE HH(OPMALIMOHHBIE Oa3blI.

OpnHako, B COBPEMEHHOM peallbHOCTH MMEET MECTO (PaKT OTBETCTBEHHOCTHU
HMCKYCCTBEHHOTO MHTEJUIEKTA KaK OTACIbHOM JTUUHOCTU. Tak, K mpumepy, 00IbIIon
PE30HAHC MOTYYUII CITy4daid, KOT/1a 0eCIMIOTHBIM aBTOMOOUITH BO BpEMS UCIIBITAHHIA
HAacCMEpTh COMJI Melexo/a, NePEeXOoAUBIIEro JA0POry B HEMOJIOKEHHOM MmecTe. B
KaueCcTBe TMPUYMH  YKa3bIBAIMCH: OIIMOKAa  OMepaTropa; HECOBEPIIEHCTBO
OpOrpaMMHOr0 oOecreueHus; JeHUCTBUsS TIelIeXoAa, KOTOphle TMpHUBEIU K
HEBO3MOXXHOCTH U30€KaTh CTOJIKHOBEHHUS [4].

Mo3KeM JI1 MBI IPEITOI0KUTh, YTO HCKYCCTBEHHBIN MHTEJUIEKT YMBIIILIEHHO
IPUYMHWI Bpell 310poBblo nemexoaa? [1o HameMy MHEHUIO — HET. ICKyCcCTBEHHBIN
WHTEJUIEKT HE CIOCOOCH OIIyIaTh U YyBCTBOBATH AMOIIMH, YYBCTBA, Y HETO HET
ONPENEIICHHOTO MOTUBA, TEM CAMbIM OH UMEET JUIIb LEb U IIyTH €€ JOCTUKEHUS,
KOTOPBIE MOTYT OBITh PACIICHEHbI KaK HEraTUBHBIE YK€ CAMUM YEIIOBEKOM.

OpxHako cTouT 00paTUTh BHUMaHHE, 4yTO K ipumepy yuenbie MIT Media Lab

CO3JaIM HEHUPOHHYIO CETh, KOTOPYIO CHEUUAIbHO OOydYalld «MBICIUTE» Kak
208



CKJIIOHHYIO K TICUXMYECKUM pAacCTpOMCTBAM M TsAre K paspylieHuto [S].
OrpanuyeHHass y4YeHbIMH, JaHHAs CETh HE MOXKET MPUYUHHUTH PeajbHBIA Bpe.
YeJIOBEKY, OJHAKO TpPH HECOOIIOACHUU HOPM IpaBa MOXKET OBITh JOIMyIIEHA
MOIU(PUKAIUKA TIOJIOOHONW CHCTEMBbl C HApaBJICHHEM €€ Ha YHUYTOXKEHHUE JIMOO
pa3pyllIeHHE OKPY>KAIOIIEro MUpa.

[Ipu 5TOM, CTOMT MMETh BBHAY, YTO [OaXK€ HE MMes LEIH HaBPEOUTb,
HCKYCCTBEHHBI UHTEIJICKT MOXKET HECTH OOIIECTBEHHYIO OMACHOCTh M MPUYUHHUTH
Bpell OTHOILICHMSIM, OXpaHseMbIM YyTOJOBHBIM 3akoHaM. K  mpumepy,
UCIIOJIb30BaHUE OECITUIIOTHBIX TPAHCIIOPTHBIX CPEACTB MOXKET SIBISATHCA MPOOIeMOii
MIPU PErYJMPOBAHUM IOPOKHOTO JABUKEHUS, OBJICUb HAPYILICHUE MPABUII, a TAKKE
IIPUBECTH K JKEPTBAM IIPU CTOJIKHOBECHUH. JleATEIbHOCTh HEWPOHHOW CETH,
3amporpaMMHUPOBAHHON HA B3JIOM KOMITBIOTEPHBIX CUCTEM, MOKET IPUUUHSTH BPE]I
OOIIIECTBEHHBIM  OTHOMICHHUSIM B cepe KOMIBIOTEpHOW  HH(POpMAIUH,
COOCTBEHHOCTH, KOHCTUTYIIMOHHBIX MpaB U CBOOOJ 4eIOBEKa U TpakJaHUHA (B
3aBUCUMOCTH OT COJIEPKAHUS ANEKTPOHHON HH(POPMALIHH).

HakoHnen, nedaTenbHOCTh HCKYCCTBEHHOIO WHTEJIEKTa MOXKET MPSIMO
MPUYUHATH BpeJ KU3HU U 3J0pOBbIO uesloBeka. B 3apyOexHOl nuteparype
IPUBOJUTCS TIPUMEpP, KOrJa poOOT, YYaCTBYIOIIMI B MPOU3BOJICTBE MOTOIMKIIOB,
OIIMOOYHO MOCUYMUTANI OJHOTO U3 PAOOTHUKOB YIpO30H €ro 3ajayaM W, UCIOIb3Ys
TUIPABINYECKYIO «PYKY», IPUUUHWI PaOOTHUKY CMEpPTh, IIYTEM CHIABIMBAHUS O
pUMBIKarolee ooopyaoBanue [6].

YkazaHHbIe TPUMEPHI, TI0 HAIIIEMY MHEHUIO, SIPKO JEMOHCTPUPYIOT MPOOJIeMy
3aKOHOJATENbCTBA npu OTCYTCTBUH peryJMpoBaHUs JEATENbHOCTU
MCKYCCTBEHHOI'O MHTEJIJIEKTA.

OpHako, MOTYT JH TOAOOHBIE JEHCTBUS HCKYCCTBEHHOTO HHTEIUICKTA
MOJIMAIaTh MO/ COCTaBbI IPABOHAPYIICHUN?

K npumepy, MOXHO paccMOTpEeTh Hae3l Ha Neuexoja OeCHUIOTHBIX
TpaHCHIOPTHBIM cpeacTBOM. [lonbp30BarenemM ObUIM COONMIOACHBI BCce HEOOXOIMMbIE
MEpBbI MPEAOCTOPOKHOCTH, MEIMIEX0J0M He ObUIM HAPYIIEHBI IPaBUiIa JOPOKHOTO
JBYDKEHUS, a W3TOTOBUTENh TPAHCIOPTHOTO CPEACTBA U Pa3pabOTUHK
IPOrpaMMHOro o0ecredeHus: He TOMyCKalau OIIMOOK B CBOEM paboTe, B TO BpeMs
KaK  HCKYCCTBEHHBIM  HHTEIUIEKT  (OCOOCHHOCTHIO  KOTOPOTrO  SIBJISIETCS
caM0O0y4YeHHE) CaMOCTOSITEIbHO HEBEPHO OLICHWII CUTYAIUIO U MIPUHSUT pelieHue
COBEpIIUTHh OOIIECTBEHHO OMNAacHOe JEesSHUE — Hae3l Ha Ienexoaa Wiu
MOBPEXKIAEHUE Uy>KOT0 UMYIIECTBA B KPYITHOM pa3Mepe.

TeM caMmbIM, HMCKYCCTBEHHBIM HWHTEJUIEKTOM HApyIIEHO YIrOJOBHOE
3akoHo#arensCcTBO B uacth cT.345 YK PK, a uMeHHO HapymieHue IpaBuil
JOPOYXKHOT'O JBWKEHHSI WM HKCIUIyaTallud TPAHCIOPTHBIX CPEICTB JIMIAMU,

YIIPABIIOUIMMHA TPAHCIIOPTHBIMU CPEICTBAMM.
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OpHako, B OTIIMYUU OT OOBEKTUBHOW CTOPOHBI, CyOBEKTHBHAsI CTOPOHA
paBOHAPYIICHUS HE MOXKET OBITh JIETKO TMEpeHeCeHa Ha HCKYCCTBEHHBIN
WHTEJIJICKT.

3aKOHOJATEIbHO BCE €Ill€ HET TOYHOIO COJICP)KaHUS BHHBI B OTHOLICHUH
YeJIOBEKA, B CBSA3U C HAJIMYUEM OMPEICIICHHOTO KOJIMYeCTBA (PAKTOPOB BIMSIOIINX
Ha JeicTBHA oA, B oTIMunK OT yeaoBeka NCKYCCTBEHHBIN HHTEIUICKT 00J1a1aeT
OTpeNCIEHHBIM HAa0OpOM KOMaHJ, KOTOpble B TEOPHM JOJDKHBI 00Jerdarh
onpeaesieHre BUHbL. OHAKO, PU OMPEICICHUH BUHBI HCKYCCTBEHHOTO MHTEIICKTA
JIOJDKHBI OBITh 3aJICHCTBOBAHBI HE TOJBKO IICUXOJOTHYECKHE W IOPUINYECKUC
MIPUEMBI, HO TaKXKE 3HAHUS KNOCPHETUKHU U NHPOPMATHKH.

YcTaHoBIIEHUE TIPAMOTO WJIM KOCBEHHOTO YMBICIIA, & TAKXKE YMBIIUJIEHHOTO
100 COBEPIIEHHOTO TI0 HEOCTOPOKHOCTH JICSTHUSI MOKET CTaTh MPOOJIEMaTUUHBIM
B CBSI3M C HANPABICHHOCTHIO HCKYCCTBEHHOIO HHTEIUIEKTA. TaK, MEXaHU3M
HaIpaBJICHHBIM Ha JIeYeHUE JIFOJeH MOXKET ObITh MOAU(PUIIUPOBAH MyTEM B3JIOMa
JTAHHBIX U UCIOJIb30BaH C 1eNblo youiicTBa. Tak OyJeT M pacCMOTPEHO JIEUCTBUE
HUCKYCCTBEHHOI'O HMHTEJUICKTa KaK YMBIIUICHHbIE JHOO JX€ COBEPIICHHBIC I10
HEOCTOPOKHOCTH? MoOXkeM M Mbl B MPUHLMIE IPUBIEKATh HCKYCCTBEHHBIN
WHTEIUICKT, HE  oOJlaJafolMii  CBOEM  CaMOCO3HAaHHMEM K  yTrOJOBHOM
otBeTcTBeHHOCTU? [10700HBIEC BOIIPOCHI JJOJDKHBI OBITh PACCMOTPEHBI M Pa3pEeIICHbI
IyTEM BHEAPEHUS HOPMATHUBHO-IIPABOBBIX AKTOB C LEJIbI0 HEAONMYUICHUS
Pa3pO3HEHHOCTU 3aKOHoJarenbcTBa. [lo HallemMy MHEHUIO, NPUBICYEHHUE K
YrOJIOBHOM  OTBETCTBEHHOCTM MCKYCCTBEHHOI'O HWHTEJUIEKTA HE  SIBIISIETCA
O0OBEKTHUBHBIM, B CBSI3M C OTCYTCTBHEM Y HETO COOCTBEHHOT'O CO3HAHMS W BOJHU K
COBEPIICHUIO JACHUCTBUUA. TeM caMbIM JI€MCTBUSI MCKYCCTBEHHOTO WHTEIUICKTa
JIOJIKHBI OBITh PACCMOTPEHBI C TTO3UITUAH JIUI] CO3/IaBIINX U YIPABIISIONIAX HM.

Ha ocHOBaHMM BBIIIEU3IOKEHHOTO, Mbl CYUTA€M, 4YTO BHEIPCHUE
HMCKYCCTBEHHOT'O UHTEJIEKTA B JEATEILHOCTD JIIOOOTO OpraHa MOKeT U OyIeT BJIeUb
HapyIlIeHUE MpaB TpaXkJaaH B CBI3M C OOIIECTBEHHOW OINACHOCTBHIO CamMoOro
MCKYCCTBEHHOT'O MHTEILICKTA.

[Ipy 5TOM YrojOBHOE 3aKOHOJATEIBCTBO HE IIPEIYCMATPUBAET HOPMBI
peryJupyromue moJ00HbIe HMHIUJICHTHI, B CBS3M C HUX MAaJbIM KOJUYECTBOM H
HEOOXOJIUMOCTBIO OIEHUBAHUS MX C TMO3UIMU HE TOJBKO IOPUCHPYIACHIUH, HO
Takke KHOCpHETMKM W WHpoOpMaTtu3anuu. AHaIW3 HMEIOIIUXCS HOPM MOXKET
MOKa3bIBATh JIMIIIb CAHKIMU K KOTOPHIM MCKYCCTBEHHBIN MHTEIIEKT MOXKET OBbITh
IPUBJICYEH, OJIHAKO IPH OTCYTCTBHH HHBIX 3aKOHOB, PEryJHPYIOMNUX IMOJA00HBIC
OTHOUIEHHUS, HE BOILIOIIEH B PEAIbHOCTH.

B Hacrosmee Bpems coAep:KaHME BHUHBI HCKYCCTBEHHOIO WHTEIJIEKTA
OTJAJICHHO HAIlOMMHACT YeJOBEKa M  XapaKTepHu3yeTcs B  OOJBIICH CTEIeHU

HEOPEXKHOCThIO. BO3MOXHO B JanmpHEWIEM CXOJCTBO OyJeT YCUIMBATbCI U
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MO3BOJIUT TOBOPUTH O HAMYUM CYOBEKTUBHOM MPOTUBOMPABHOCTH B TMOBEICHUU
HCKYCCTBEHHOI'O pazyMa.

OpHako, BONPOC MPUBIEYEHUS K OTBETCTBEHHOCTH HMCKYCCTBEHHOI'O
MHTEJJIEKTa Ha CETOAHSIIHUMN JeHb HE MOXET OBITh PEILEH B CBSI3U C OTCYTCTBUEM
Yy HETO CO3HAHUSA W BOJIM K COBEPIICHUIO NPOTHBONPABHBIX NEUCTBUW. J[aHHBIN
TE3UC ABISAETCS BONPOCOM OyAyIIero, B cCllydae pacIIMpeHHs] BO3MOKHOCTEH
MCKYCCTBEHHOT'O UHTEJUIEKTA.
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NEUROMORPHIC COMPUTING AND ITS ADVANCES
Shakhzod Tashmetov
PhD student, Tashkent University of Information Technologies named after
Muhammad al-Khwarizmi.

Abstract: For a hundred years now, or even more, humanity has been dreaming
about thinking, writing, singing, making films about machines that can think, discuss
have intelligence as human. The light of computerized artificial intelligence (Al)
systems has shone brightly several times in human history. This happened in the 1950s,
in the 1980s and in the 2010s. Unfortunately, both previous Al booms were followed
by an Al winter. Artificial intelligence did not live up to the expectations placed on it
and went out of fashion. These winters were often blamed on a lack of computing
power, a misunderstanding of the human brain, or the hype and unfounded speculation
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that surrounded the topic of Neuromorphic computing (NC) where demanding
technologies discussed in the following thesis related to NC.

Key words: Neuromorphic computing (NC), artificial intelligence (Al),
neocortex, hippocampus.

AHHomauu;l: Bom yoirce cmo Jjiem, a mo u 60]mee, yejoesevecmeo meumaem o
mom, umoowl 0yMaI’I’lb, nucams, nembvb, CHUMAMb qbu]lb]l/lbl 0 MauwtuHax, Komopbvie
mMo2ym oymams, OUCKYMUPOBAMb U 001a0aom UHMENLIeKMOoM, Kak y yenosexka. Ceem
KOMRNbIOMePUIUPOBAHHBIX CUCMEM UCKYCCMBEHHO20 UHMENTIEKNA (HH) HECKOJIbKO pas
APKO CUAN 8 ucmopuu denosevecmsd. Imo npoucxoouno 6 1950-x, 6 1980-x u ¢ 2010-
x eooax. K coocanenuro, 3a oboumu npeovioywumu dymamu MU nocredosana 3uma
HU. HckycecmeenHvlll unmeniekm He onpasoal 803/10M4CEHHbIX HA He20 OHCUOAHULL U
gviuenr U3 Moowl. B smux 3umax uacmo obsunsiu Hexeamky BLIYUCTIUM ETLHOU
MOWHOCMU, HENpABUIbHOE NORUMAHUE UYENI06E€UYECKO2O0 MO32ad UMU WYMUXY U
He0OO0CHOBAHHbIE CNEKYNAYUU, OKPYIICcasUiLe meMy HelupomoppHuix evruucienuti (HB),
20e mpebosameibHble MEXHON02UU 00CYHCOANUCH 8 CTledVIowell cCmamuove, C63AHHOU C
HB.

Knwuesvie cnoea: wneiipomopguvie eviuucnenus (HB), uckyccmeennwiii
unmennekm (MH), neokopmexc, eunnoxamn.

Annotatsiya: Insoniyat yuz yil, hatto undan ham ko'proq vaqt davomida fikr
yuritishni, yozishni, qo'shig aytishni, inson kabi fikr yurita oladigan, bahslasha
oladigan, agl-zakovati bor mashinalar hagida filmlar suratga olishni orzu qilib keladi.
Kompyuterlashtirilgan sun'iy intellekt (SI) tizimlarining nuri insoniyat tarixida bir
necha bor yorgin porladi. Bu 1950-yillarda, 1980-yillarda va 2010-yillarda sodir
bo'lgan. Afsuski, avvalgi ikkala Sl taraqgqgiyotidan keyin Sl gishi kuzatildi. Sun'ly
intellekt unga go'yilgan umidlarni oqlamadi va modadan chiqib ketdi. Ushbu gishlar
ko'pincha hisoblash quvvatining etishmasligi, inson miyasini noto'g'ri tushunish yoki
Neyromorfik hisoblash (NH) mavzusi atrofidagi shov-shuv va asossiz mish-mishlar
bilan ayblangan, bu erda talabchan texnologiyalar NH bilan bog'liq quyidagi
magolada muhokama gilingan.

Kalit so'zlar: neyromorfik hisoblash (NH), sun'iy intellekt (Al), neokorteks,
hipokampus.

Introduction
In the midst of today's Al summer, most researchers working in the field of
artificial intelligence are focused on using the ever-increasing computing power
available to them to increase the depth of the neural networks they create. “Neural
networks,” despite their promising name, although inspired by knowledge about
neurons in the human brain, resemble networks of real neurons only on a superficial
level.
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Some researchers believe that human levels of general intelligence can be
achieved by simply adding more and more layers to simplified brain models, such as
convolutional neural networks, and feeding them more and more data. This direction
of Al development is fueled by the incredible things that these networks are capable
of, the capabilities of which are constantly increasing little by little. But neural
networks, which literally work miracles, are still highly specialized systems that can
achieve excellent success only in solving one problem. Their ability to form logical
conclusions is limited. In some applications of neural networks, this leads to
unsatisfactory results. There is an opinion that, for example, recurrent neural networks
will never be able to achieve the level of general mental development and flexibility
that is characteristic of people.

But at the same time, some researchers are trying to build something more like
the human brain. For this purpose, as you probably already guessed, they strive to
create the most accurate models of the brain as possible. Considering that we live in
the golden age of computer architectures, now seems like the perfect time to create
something new in the field of computer hardware. This is neuromorphic hardware.

What is neuromorphic computing?

“Neuromorphic” is a fancy term used to apply to any program or device that
attempts to mimic brain activity. Although there is still much we don't know about the
brain, some remarkable advances have been made in this area over the past few years.
One widely accepted theory about the brain is that the neocortex (broadly defined as
the place where decisions are made and information is processed) is composed of
millions of cortical columns or modules. Certain brain systems, such as the
Hippocampus, have recognizable structures that distinguish them from other parts of
the brain (see fig. 1).

Hippocampus |

Figure 1. Human brain structure (Neocortex and Hippocampus).
Source: imotions.com/Jennifer Kindera
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Neuromorphic computing (NC) is an approach to computing based on the
structure and function of the human brain. Let's look at what this means and how it can
change the way we think about technology. This technology doesn't just copy the way
brain cells work. She aims to create systems that mimic not only individual neurons,
but also their interactions in large groups, as happens in our brains. The idea is to make
computers closer to the way the human brain works.

Evolution of an idea

Neuromorphic computing goes beyond simple neuron modeling. This is the
desire to create hardware and software solutions that simulate not only the work of
individual neurons, but also their interaction in large networks - a kind of neural
networks. The capabilities of such systems are expanded by bringing the hardware
architecture closer to the functional and structural aspects of the human brain.

As can be seen from the fig. 1, the key advantage of neuromorphic processors is
the ability of artificial neurons to learn on the fly, simultaneously transmit, store and
process information in one cell. A special architecture, where each neuron is connected
by synapses with thousands of other neurons, allows such processors to learn, develop
and adapt by analogy with the human way of thinking

NEW TYPES OF COMPUTING ARCHITECTURE

NEUROMORPHIC COMPUTING
)

PROGRAMMING, CODING ALGORITHMS
THE RULES OF NEURON OPERATION

TACT SYNCHRONIZATION ASYNCHRONOUS EVENT PULSES

SEQUENTIAL CONTROL FLOW PARALLEL CHARGED COMPUTING

Figure 2. Scheme of operation of neuromorphic computing.

How far has neuromorphic computing come?

Several groups of researchers are engaged in direct modeling of neurons. For
example, this is being done as part of the OpenWorm project: a model of the nervous
system of the roundworm Caenorhabditis elegans, consisting of 302 neurons, has been
created. Now the goal of many such projects is to increase the number of simulated
neurons, improve the accuracy of models, and optimize program performance. For
example, within the framework of the SpiNNaker project, an entry-level
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supercomputer has been created that allows, in real time, to simulate the operation of
a huge number of neurons. Namely, each processor core of a supercomputer can serve
1000 neurons. At the end of 2018, the project reached the milestone of 1 million cores,
and in 2019 a grant was announced for the construction of a similar second-generation
machine (SpiNNcloud).

Many companies, government organizations and universities are searching for
unusual materials and technologies to create artificial neurons. In this regard, we can
recall memristors, spin-transfer oscillators, and magnetic switches based on Josephson
junctions. Although these technologies look very promising in the models, a huge gap
lies between a couple of dozen simulated neurons (or neurons placed on a small
experimental board) and the thousands, if not millions of neurons that are needed for
a machine to achieve real human capabilities.

Other researchers (they work, for example, at IBM, Intel, BrainChip, and at
some universities) are trying to create hardware implementations of SNN, relying on
existing technologies, in particular CMOS technology. One of these platforms was
developed by Intel and is represented by the Loihi neuromorphic processor, on the
basis of which fairly large systems can be created (see fig. 3).

Figure 3. Neuromorphic system using 64 Loihi chips to simulate 8 million
neurons.

In the first half of 2020, Intel specialists published a paper that discussed the use
of 768 Loihi chips to implement the nearest neighbor search algorithm. The machine,
which simulates 100 million neurons, showed promising results, demonstrating
latencies that looked better than systems with large, precomputed indices, and the
ability to add new records to the data set in time O(1).
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There is also a large-scale Human Brain Project , the goal of which is to better
understand biological neural networks. It has a system called BrainScaleS-1, which
uses all-wafer integrated circuits that use analog and mixed signals to simulate
neurons. BrainScaleS-1 consists of 12 plates, each of which simulates 200,000
neurons. A similar next-generation system, BrainScaleS-2, is currently in
development. It is expected to be ready in 2023. The Blue Brain

Conclusion

Neuromorphic computing represents an exciting path in the development of
computing systems, taking advantage of the biological principles of the brain. This
approach promises to overcome the limitations of traditional computing models,
enabling efficiency, adaptability, and more natural interaction with the environment.
Despite its promise, neuromorphic computing requires further research and
development to be successfully implemented in real-world applications. However,
their potential in the field of artificial intelligence and solving complex problems
stimulates the scientific community to search for new methods and technologies.
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TIBBIYOT TASVIRLARIDAN INFORMATIV BELGILARNI AJRATISH
USULLARI

Shadiyev U.R., Abdiyeva X.S
(Sharof Rashidov nomidagi Samarqand davlat universiteti, usmon555@mail.ru)

Annotatsiya. To'qimalarning xususiyatlari mammogramma tahlilida muhim
rol o'ynaydi va ko'krak to'qimalarining to'g'ri talqini va tavsifiga hissa qo'shadi.
Tekstura elementlari teksellar deb ataladi va ular ko'krak to'qimalari ichidagi
fazoviy joylashuv va belgilar haqida qimmatli ma'lumotlar beradi. Shishlar,
mikrokalsifikatsiyalar va strukturaviy buzilishlar kabi anomaliyalar ko'pincha o'ziga
xos tekstura belgilarini namoyon qiladi.

Kalit so’zlar: tasvir, informativ belgi, mammografiya, gistogramma

Abstract. Tissue properties play an important role in mammogram analysis and
contribute to the correct interpretation and description of breast tissue. The texture
elements are called texels, and they provide valuable information about the spatial
location and features within the breast tissue. Abnormalities such as swellings,
microcalcifications, and structural disturbances often exhibit distinctive textural
features.

Keywords: image, informative features, mammography, histogram

Ao0cTtpakT. CBOWCTBA TKaHE WrpalOT BaXHYIO POJIb TMPHU aHAIN3E
MaMMOTpaMMbl U CLIOCOOCTBYIOT MPABWJIBHOW MHTEPIIPETALIMU U ONMUCAHUIO TKAHU
MOJIOYHOM K€Ne3bl. DJEMEHThl TEKCTYpbl HA3bIBAIOTCA TEKCEJISIMUA, WU OHU
MPEAOCTABISAIOT LIEHHYI0 HMH(POPMAIMIO O MPOCTPAHCTBEHHOM PACIONIOKEHUU U
OCOOEHHOCTSIX TKAaHM MOJIOYHOM sKene3bl. AHOMalliM, Takue KakK OTEKH,
MUKPOKAIBIIU(DUKAIIUA U CTPYKTYpHBIC HAPYIIEHHUS, YacTO MMEIOT XapaKTEepHbIE
TEKCTYypPHBIE OCOOEHHOCTH.

KiroueBblie ci10Ba: nzodpaxxenue, "HGOPMATUBHBIN NIPU3HAK, MaMMOTpadus,
TECTOTpamMMa.

Tekstura belgilarini tahlil qilish faqat intensivlikka asoslangan belgilar asosida
aniqlash qiyin bo'lishi mumkin bo'lgan ushbu nozik anomaliyalarni aniglashga
yordam beradi, shuningdek ko'krak o’smalarining ichki tuzilishi va tarkibi haqida
tushuncha beradi[2]. Geterogenlik, murakkablik va muntazamlik kabi teksturaviy
belgilarini miqdoriy aniglash orqali radiologlar va kompyuter yordamida
diagnostika (CAD) tizimlari yaxshi va yomon xulqli o’smalar o'rtasidagi fargni
aniqlashlari mumbkin.

To'qimalarni tahlil qilish ko'krak o’smalarining xar xil turlarini tasniflash
qobiliyatini oshiradi, tashxis va davolashni rejalashtirish uchun qimmatli
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ma'lumotlarni beradi. Tadqiqotlar o'ziga xos tekstura naqshlari va o'simta darajasi,
ko'payish tezligi va molekulyar subtiplar kabi gistopatologik xususiyatlar o'rtasidagi
bog'liglikni ko'rsatdi. Tekstura tahlili xavfni aniqlash va davolash bo'yicha garor
gabul qilishda yordam berishi mumkin[4]. Informativ belgilar mashinani o'qitish
algoritmlari va chuqur o'rganish modellari uchun qimmatli ma'lumotlar bo'lib xizmat
qiladi va ushbu turdagi tahlil bir nechta turdagi statistik va strukturaviy
atributlardan tashkil topgan. Statistik tekstura belgilari tasvirdagi intensivlik
darajasini ko’rsatuvchi miqdoriy qiymatlardir va belgilar vektorini tashkil etadi.
Statistik atributlarga birinchi tartibli statistik gqiymatlar, ikkinchi tartibli statistik
qiymatlar va yuqori darajali statistik qiymatlar kiradi. Birinchi tartibli statistik
qiymatlar tasvirdan gistogramma asosida olingan tekstura belgilari ya’ni o’rtacha
qiymat, variatsiya, silliglik, uchinchi moment, o’xshashlik, qiyshiqlik, kurtozlik va
entropiyani tavsiflaydi. Ikkinchi tartibli statistik qiymatlar esa tasvirdan GLCM
usuli asosida olingan tekstura belgilari ya’ni kontrast, korrelyatsiya, bir xillik,
entropiya va energiyani ifodalaydi. Yuqori darajali statistik giymatlar GLRLM
metodi asosida olingan SRE, LRE, GLN, RLN, RP, LGRE, va HGRE qiymatlarini
tavsiflaydi. Bundan tashgari mammografik tasvirdan LBP, Gabor funksiyasi va
Veyvlet almashtirishlari asosida ham qimmatli teksturaviy informativ belgilarni
olish mumkin[1,2,3].

Mammogramma tahlilida informativ belgilarini ajratib olishda quyidagi
usullardan foydalaniladi:

L Birinchi tartibli statistik belgilar - Gistogramma funksiyasi birinchi darajali
statistik belgilarni aniqlash uchun tekstura tahlilida tez-tez ishlatiladi. Gistogramma
tasvirdagi intensivlik taqsimotining grafik ko’rinishidir. Tasvir gistogrammasi
asosida har bir intensivlik uchun ganchadan piksellar mos kelishini aniqlash
mumkin. Birinchi tartibli statistik o'lchov piksel qo'shni munosabatlarini hisobga
olmaydi. Dispersiya kabi asosiy statistik ma’lumot asl tasvir qiymatlaridan
o'lchanadi[2]. Ushbu turdagi informativ belgilarga o’rtacha qiymat, variatsiya,
silliglik, uchinchi moment, o’xshashlik, qiyshiqlik, kurtozlik, entropiya singari
informativ qiymatlar kiradi. Tasvirni f(x,y) funksiya sifatida olamiz, bu yerda
x va y fazoviy o’zgaruvchilar bo’lsin,x =0,1,2,..., N—1vay =20,12,...,.M —
1 ga teng. f(x,y) funksiya i = 0,1,2,...,G — 1 diskret giymatlarni gabul qilishi
mumkin, bu yerda G tasvirning umumiy intensivlik darajalari soni. Butun tasvirdagi
berilgan intensivlikka ega barcha piksellar soni tasvir gistogrammasi orqali
ifodalanadi:

h(@) = X¥20 X320 6(f (x, ), 0) (1)
bu yerda, 6 (i, j)-Kronekker delta funksiyasi: 6(i, j) = {é'; z i
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Gistogramma tasvirdagi aniq va sodda statistik axborotdan iboratdir. h(i)ning
tasvirdagi barcha piksellar soniga nisbati intensivlik taqsimoti zichligi deyiladi:

p() =22i=012,.,6-1 )

Bu yerda, N va M tasvirning ustun va qatorlari soni.

1L Ikkinchi tartibli statistik belgilar. Ushbu belgilarga GLCM metodi asosida ajratib
olinuvchi informativ belgilar kiradi.

GLCM (Grey-level co-occurrence matrix) ya’ni tasvirning kulrang darajadagi
birgalikdagi matritsasi - tekstura tahlilida ko’p qo’llaniladigan usullardan biri bo’lib,
tasvirdagi istalgan ikki qo’shni piksellarning belgilangan yo’l va yo’nalish bo’yicha
kulrang daraja qiymati farqlarini taqqoslaydi. Ushbu usul piksellar qo’shniligida
burchak va masofa bo’yicha funksiyasidan iboratdir[3,4]. GLCM dan kontrast,
energiya, entropiya, bir xillik, korrelyatsiya, soya va bo’rtma kabi turli xil statistik
ko'rsatkichlarni olish mumkin. Ushbu o'lchovlar piksel intensivligi o'rtasidagi
munosabatlarni aniglaydi va tasvirning tekstura belgilari haqida ma'lumot
beradi.Ushbu metod asosida G2 elementlar hisoblab topilishi mumkin bu esa
tekstura tahlili uchun juda ko’pdir. Shu sababli ushbu metod asosida qisqartirilgan
tekstura belgilari hisoblanishi mumkin[3]. Amalda Haralick tomonidan taklif etilgan
14 ta tekstura belgilaridan foydalaniladi(Haralickning tekstura belgilari) va ular f;
dan f;, gacha belgilangan. [ tasvir berilgan bo’lsin, uning o’lchamlari N X N
bo’lsa:

AN WY N 1, IGey)=iI(x+Ay,y+Ay)=j
P(l']) - i—1zj=1 aksl(wldCZO y) (3)

(3) tenglamada P (i, j) tasvirning berilgan (A, , A, ) oraliqdagi i va j birgalikdagi
intensivliklarining qo’shma tagsimotidir, Xxvay esa tasvirdagi fazoviy
koordinatalardir. Berilgan (A, ,A, ) oraliq I(x,y) piksel va uning qo’shnilari

orasidagi d masofa va 6 burchakni tavsiflaydi. 1-rasmda GLCM matritsasi
tasvirdagi istalgan ikki qo’shni piksellarning belgilangan yo’l va yo’nalish bo’yicha
kulrang daraja qiymati tasvirlangan.
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3-SHO‘BA. AMALIY MASALALARNI YECHISHDA RAQAMLI
TEXNOLOGIYALARNI QO‘LLASH.

MAIN COMPONENTS AND CONCEPTS OF QUANTUM COMPUTING
Akhatov A.R., Rabimov N.R.

(Samarkand State University, rabimovnodirranmatilloevich@gmail.com)

Abstract. Quantum computing represents a transformative advancement in
the field of computational science, leveraging the principles of quantum mechanics
to solve problems beyond the reach of classical computers. This thesis explores the
core components of quantum computing, including qubits, quantum gates, and
guantum circuits, and delves into the unique properties of quantum mechanics that
facilitate quantum computation. It also addresses the challenges of quantum
measurement and the implications of qubit superposition and entanglement for
computational efficiency.

Key words. Quantum computing, Quantum mechanics, Superposition,
Quantum entanglement, Qubits, Quantum algorithms, Classical vs Quantum
computers.

Annotatsiya. Kvant hisoblash klassik kompyuterlar go'lidan kelmaydigan
muammolarni hal gilish uchun kvant mexanikasi tamoyillaridan foydalangan holda
hisoblash fanlari sohasidagi o'zgaruvchan taragqiyotni ifodalaydi. Ushbu
dissertatsiya kvant hisoblashning asosiy komponentlarini, jumladan, kubitlar, kvant
eshiklari va kvant sxemalarini o'rganadi va kvant hisoblashni osonlashtiradigan
kvant mexanikasining noyob xususiyatlarini o'rganadi. Shuningdek, u kvant o'lchash
muammolari va kubit superpozitsiyasi va hisoblash samaradorligi uchun bog'liglik
ogibatlarini hal giladi.

Kalit so'zlar. Kvant hisoblashlari, Kvant mexanikasi, Superpozitsiya, Kvant
chalkashliklari, Qubitlar, Kvant algoritmlari, Klassik va Kvant kompyuterlari.

AHHOTAIIUA. KBaHTOBEIE BBIYUCIICHUS MPEACTABIISIOT coooin
PEBOJIFOLIMOHHBIA MTPOrpecc B 00JACTH BBIYUCIUTEIBHOM HAyKH, MCIOIb3YOIINN
OPUHLMIIBI KBAaHTOBOM MEXAHMKHM JJIsl pELIeHUs MpodieM, HEIOCTYIHBIX
KJIACCUYECKHM  KOMIIbloTepaM. B 3Toil paGoTe wucciaeayroTcss OCHOBHbBIE
KOMIIOHEHThl KBAaHTOBBIX BBIYMCIIEHUH, BKJIOUasi KyOUThl, KBAHTOBbIC BEHTUJIIN U
KBaHTOBBIE CXEMbl, a TAKXK€ YIIYOJISIIOTCS B YHUKaJIbHbIE CBOMCTBAa KBAaHTOBOM
MEXaHUKH, KOTOpble OOJeryaloT KBaHTOBbIE BbIUMCICHHMS. B Hem Takxke
paccMaTpuBaroTCs MpoOIeMbl KBAHTOBBIX U3MEPEHUI U BIMSHUE CYNEPIIO3ULIUU U
3aIyTaHHOCTU KyOUTOB Ha 3()(PEeKTUBHOCTH BBHIUYMCICHU.

221


mailto:rabimovnodirrahmatilloevich@gmail.com

KiaroueBble cjoBa. KBaHTOBbIE BbIYMCICHHMS, KBaHTOBas MEXaHHUKA,
Cynepnosunusa, KsantoBasi 3amytaHHOCTb, KyOuthl, KBaHTOBBIE alropuTMBI,
Kitaccuueckrie 1 KBaHTOBBIE KOMITBIOTEPHI

Introduction

The advent of quantum computing marks a significant departure from
traditional computing paradigms, introducing new methods for information
processing based on the principles of quantum mechanics. It is important to
emphasize that progress in quantum computing depends not only on the
development of technical infrastructure but also on innovations in software and
algorithm development. This includes creating efficient quantum algorithms that can
perform tasks unattainable by classical computers. The discussion can continue by
analyzing key quantum algorithms and their potential impact on various fields of
science and technology. According to "The Quantum Insider: Quantum Technology
Investment Update 2022," McKinsey & Company, record private investments in
guantum computing in 2022 amounted to $2.35 billion, with 36% directed toward
guantum software development, highlighting the growing recognition of the
Importance of software in the quantum ecosystem.

PRIVATE INVESTMENT IN QUANTUM COMPUTING
(2022) - $2.35 BILLION INVESTMENT PERCENTAGE %

B Quantum Computing W Quantum Software M Electronics and Components

Quantum Sensing B Quantum Communications

Figure 1. Chart of private investment in quantum computers
These investments serve as evidence that the successful development of
guantum computing depends on innovations not only in hardware but also in
quantum algorithms and applications.
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Main components and concepts of quantum computing:

. Qubits

. Quantum entanglement
. Quantum gates

. Quantum circuits

Qubits: The fundamental building blocks of quantum computers, qubits can
exist in a state of 0, 1, or a superposition of both states. This allows qubits to perform
many calculations in parallel.

. 0 AL

@ ! 1)

Classical Bit Qubit
Figure 2. Bit and Qubit Model
Quantum Entanglement: When qubits are interconnected, the state of one
qubit instantaneously affects the state of another, regardless of the distance between

them.
\

Figure 3. Interconnected Photons
This property allows quantum computers to perform complex computational
tasks by coordinating the states of many qubits to perform operations that would be
Impossible for classical computers.

6 &6 6666

Figure 4. Entangled qubits
Quantum Gates: Similar to logic gates in classical computers, quantum gates
manipulate the states of qubits to perform operations. They can change the states of
qubits, creating superpositions or entanglements, which is the foundation for
guantum computations.
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1. Hadamard Gate (H-gate): Transforms a qubit from its base state into a
superposition of states.

2. Pauli Gates:

X-gate (Pauli-X, sometimes called quantum NOT or "bit-flip™): Inverts the state of
the qubit, converting |0) to |1) and vice versa.

Y-gate and Z-gate (Pauli-Y and Pauli-Z): Used to perform more complex
transformations of the qubit states, including phase changes.

3. CNOT Gate (Controlled-NOT): This two-qubit gate inverts the state of the
second qubit (target) only if the first qubit (control) is in the |1) state. This gate plays
a key role in creating quantum entanglement between qubits.

4. Controlled Rotation Gates: Include gates such as the controlled phase gate
(CPHASE) and controlled rotation gates around the X, Y, and Z axes. These gates
allow the rotation of one qubit's state depending on the state of another qubit.

5. Toffoli Gate (CCNOT, controlled-controlled NOT): This three-qubit gate
inverts the state of the third qubit only if the first two qubits are in the |1) state. The
Toffoli gate is often used to implement quantum versions of classical logic
operations and can serve as a basis for building quantum computational circuits
capable of performing any computations.

X Gate (Bit-flip, NOT)

X

2 ollgl =810y +ai)
Z Gate (Phase-flip)
ZE[(l) _01][‘[;‘] —al0)—B 1)

H Gate (Hadamard)

_1 (@t B)10)+ 12~ B) 11)
n=—[) Ll = Yo

T Gate

1

TE[O

612/4] [g] =oal0)+ ei1't/4B 1 1)
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Quantum gates and their mathematical representation.

Quantum Circuits: Sequences of quantum gates representing algorithms for
processing and manipulating quantum information.

al0] U}-E —
i o ——e—R8 1 E

\

a3l o)

(a) A 4x1 universal random quantum circuit

al1] \(.;.._ﬁ I i I 1—

(b) The “bristle-brush” pattern formed by the gates applied to qubit q[1]

Figure 5. Quantum circuit examples.

One of the fundamental features of quantum computing is the use of
superposition states of qubits, which allows a quantum computer to process many
possible solutions simultaneously. However, it is important to understand that direct
observation or interference in the superposition process during computations is not
possible without disrupting the process itself. The quantum computer, using the
principles of quantum mechanics, manipulates qubits in such a way that by the end
of the computation, the probability of obtaining the correct result is maximized.

Measuring the states of qubits, which is an integral part of obtaining a result
from a quantum computer, leads to the qubits ‘choosing’ one of their possible states,
thus 'collapsing' from a state of superposition into a specific state. This moment of
measurement is critical because it is when the quantum algorithm ‘decides’ which of
the possible answers will be presented as the final result of the computation.

Thus, the essence of quantum computing is not to interfere with the
superposition process while it is ongoing but to precisely and accurately prepare the
qubits and set the algorithm so that the probability of obtaining the desired result
after measurement is maximized.

Conclusion

In conclusion, Quantum computing stands at the frontier of technological
innovation, poised to revolutionize the way we approach complex computational

problems. The thesis aims to provide a comprehensive overview of quantum
225



computing, emphasizing its potential to revolutionize problem-solving in various
fields. By understanding the principles and mechanics of quantum computation, we
can better appreciate the profound impact this technology is poised to have on the
future of computing and beyond.
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JUDPEPEHIIMAJIBHO-PASHOCTHOM METO/I AJ1s1 PELLIEHUS
3AJJTAYHN JTUPUXJIE
BbaxpuaaunoB A, 1okTopadT TamIkeHTCKOTO YHUBEPCUTETA WH(DOPMAITMOHHBIX
TEXHOJIOTUM UM. Myxammaza ajib-XO0pe3Muu,
baxriddinov1995@gmail.com,
Marsaky6oB M, Crapumii npenoaaBatess TalKeHTCKOr0 YHUBEPCUTETA

MH()OPMAIIMOHHBIX TEXHOJIOTUN UM. MyxaMMajia anb-Xope3Muii,
marks2902226 @mail.ru,
Kapab6aesa X, noxkropant HayuHo-Hucciie10BaTENbCKUNA HHCTUTYT Pa3BUTHUS

UM (PPOBBIX TEXHOJOTUNA U UCKYCCTBEHHOI'O UHTEJUIEKTA,
karabaeva.84@inbox.ru

AnHoTaumsi: B manHOi pabGorte mnpexacraBmsercs auddepeHnraibHo-
paSHOCTHOﬁ MCTOA PCIICHUA 3adavdu I[I/IpI/IXJIe A YPaBHCHUA Jlamiaca B
NpsAMOYTOJIbHOM 00siacTu. OCHOBHOE BHUMAaHUE YAENAETCS CPABHEHUIO 3TOTO
MCTOAA C TPAAUITMOHHBIMHA KOHCYHO-PA3HOCTHBIMH MCTOJdMU. I[I/I(b(bepeHHI/IaJILHO-
pa3HOCTHOI7I moaxon BBIACISACTCSA TEM, qToO HEC BCC IMPON3BOAHBIC
armpoOKCUMUPYIOTCS Pa3HOCTHBIMU OIIEpaTOPaMHU.

KawueBble cioBa: auddepeHnanbHO-pa3HOCTHON — METON, 3ajaya
Hupuxie, ypaBHeHue Jlamnaca, KOHEUHO-Pa3HOCTHBIE CXeMbI, AU depeHInaibHas
nporonka, meton Pynre-Kyrra, matpuunas opma, CHMMETpUYHAs MaTPHIA.

Annotatsiya: Ushbu maqolada to‘g‘ri to‘rtburchakli sohada Laplas
tenglamasi uchun Dirixle masalasini yechish uchun differensial-ayirmali usul
tagdim etiladi. Asosiy e'tibor ushbu usulni an'anaviy yakuniy fargli usullar bilan
tagqoslashga garatilgan. Differensial-ayirmali yondashuvning asosiy farqi shundaki,
barcha hosilalar fargli operatorlar bilan aproksimatsiya gilinmaydi.

Kalit so‘zlar: differensial-ayirmali usul, Dirixle masalasi, Laplas tenglamasi,
chekli ayirmali sxemalar, differensial progonka, Runge-Kutta usuli, matritsali shakl,
simmetrik matritsa.

Annotation: This paper presents the differential-difference method for
solving the Dirichlet problem for the Laplace equation in a rectangular domain. The
main focus is on comparing this method with traditional finite difference methods.
The differential-difference approach is distinguished by the fact that not all
derivatives are approximated by difference operators.

Keywords: differential-difference method, Dirichlet problem, Laplace
equation, finite difference schemes, differential sweep, Runge-Kutta method, matrix
form. symmetric matrix.

Haubonee o>ddexTuBHBIM  METOJOM  YHCICHHOTO  pelIeHus  3aja4y

MaTeMaTU4eCcKo (U3UKU SIBISETCS KOHEYHO-PA3HOCTHHIA. bombiioit Bkiana
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pasButne odroro Meromza BHecau ydeHHble A.H.Tuxonos, I.M.Mapuyk,
A.A.Camapckuit. H.H.SIlnenko, C.K.I'onynos, B.C.Psounkuii u np.

C pa3BUTHEM HayKd W BBIYUCIUTENLHON TEXHUKU MPUMEHSIOTCS Hauboiee
¢ (eKTUBHBIE YHCIIEHHBIE U TPHUOJMIKEHHbIE METObl, OCHOBAHHBIC HA MJESIX
nu(pepeHInanbHO-pa3sHOCTHBIX U KOHEYHO-PA3HOCTHBIX CXeM. [l HeKoTophIX
KJIacCOB  3aJad  MaTeMaTHYecKOM (U3UMKU  1e1ecO00pa3HbIM  MPUMEHUTh
muddepeHranbHO-pa3HOCTHBIE cXeMbl. OCHOBHOE HMX OTJIMYME OT KOHEYHO-
Pa3HOCTHBIX 3aKJIKOYAeTCsd B TOM, 4YTO HE BCE IPOM3BOJAHBIC, BXOISIIME B
muddepeHranbHyIo 3a/1a4y, anmpoOKCUMUPYIOTCS Pa3HOCTHBIMU OIlepaTopamu.

Paccmorpum 3amauy Jupuxiie nius ypaBHenus Jlannaca B mpsAMOYTrOJIbHOM
obnactu /1, xotopas hopmynupyercsa Tak. HailTu uncneHHble penieHue ypaBHeHHS

Au=0 (1)
B o0iactn [T ={0 <x<1,0<y<l}, ¢ KpaeBbIM YCIOBHIM
ul,o=w1(Yy) ()
Ul =9, () 3)
Uly_o= ¢ (X) 4)
Uly, = @,(X) ©)

TIE - Wy, W,, ¢, ¢, -33JaHHas JOCTATOYHOIO ITaJK1e QYHKIHH.

Hns  pemenuss 3amaun (1) — (5) mnpuMeHsieTcss METOJA  YHUBEPCAIbHOU
nuddepeHnransLHoN mporoHky [1]. BeegeM paBHOMEPHYIO CETKY O IEPEMEHHOM X

o, =1x =ih, i=12,..,N, h=—2 }
N +1

Torma nuddepennnansHoe ypaBuenue (1) ¢ yuerom ycioBuii (2)-(3) MOXHO
3amucarb B BUIE

d 2u1 1 2
+=(-2u,+u,)=— /'h
dy? | he (=2u; +u,) ==y, (y)
d?u, 1
+—(u, —2u,+u,)=0
) dyz hg ( 1 2 3) (6)
Py L —2u )=y, () 11
dy?  n? N-1 N ¥
Marpuunas ¢opma 3anaya (1)-(5) 3amuceiBaeTcs B BUJIE
dUu 1
& MU =—F 7)
U(0) =, (8)
u@ =, (9)
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rac

U, l//llhz U, Wl/hz
u, 0 u, 0
U = ’ F = . ' cD]_ = ’ ®2 = '
Uy l//2/h2 Uy WZ/hZ
M — KBaJpaTHas MaTpula N —ro nopsiaka

-210---0

1-21---0

000--1-2)

M — cumMmeTpuuHas maTpuiia ¢ JeHCTBUTEIBHBIMU COOCTBEHHbIMU uuciamu. [lo
aTOMy €€ C TIOMOIIBI0 IOJ00HOr0 TIpeoOpa3oBaHWE MOXKHO IIPUBECTH K
JMaroHaJbHOMY BHUJly, M3 CBOHCTBa MaTpuilbl M HM3BECTHO, YTO OHA SIBJISETCS
MaTpHIIeH TPOCTON CTPYKTYPHI B €€ MOXKHO MPEACTaBHUTh B BHE [1]

M = BAB", B*B =E
B — N-ro mopsiaka, cTos011bl KOTOPBIH SBJISIETCS COOCTBEHHBIM BEKTOPAMU MATPHIIBI
M: B” -TPaHCIIOHUPOBAHHAS,; A=[ﬂl, Ayrerss AN,] - IMaroHajabHas; 4, COOCTBEHHBIE

gyucia BM.
DOneMeHThl MaTpuilel B 1 A mpencraBisieTcs Tak:
4 =—2(1+cos—"), b =(-1) |—2_sin 7 i j=IN
N +1 : N+1 N+1

Ecnu ypaBuenue (7) yMHOXUTH ciieBa Ha B*, Torna ¢ yuetom
B*M =B*BAB*=AB*, mnomyuum:

((j:l;\g +%AV=—F1 (10)
Kpaessie ycious (8) — (9) 3amuceiBaeTcs Tak:

V (0)=@; (11)

VD)=, (12)

rac
@
v, f,

fo . «
.2 :B*Fs @128*@1, @2:B*®2.

V, f r\El)
3anauy (10) — (12) MoxHO nepenucaTh B CKaISIpHON opMme
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d?v

dyzl _aizvi == fi(l) (13)
* * N

v;(0) =Py Py :Zbi,j%,i (14)
i1
* * N

Vi (1):(02,i’ Dy, :Zbi,j(pz,i (15)

i1

Jlns yncnennoro pemenus 3agayu (13) — (15) npumensieMm yHUBEpcanbHOM

auddepennnanbHoi nporonku [2]. YpaBaenue (13) 3aMeHHM SKBHUBaJCHTHBIM
ypaBHEHUEM, KOTOPOE PEIIECHHUS STOTO YpaBHEHUE YAOBICTBOPsET ycioBus (14)

u )L GIR W ()
y

3neck U (y), v.(Y),w(y) sABasgercs pemeHuaMu 3anauu Komm.

du; —
d_y_vi u.(0)=0
dv, -
Geomu o= a7
LROW WO
y

Ob6mee pemenne nuddeperuanbHoro ypaBHeHus (16) y10BIETBOPSIET ypaBHECHUIO
(13) u rpanumyHomy ycioButo (14). AHaJIOrMyHO, 4YTO OOIIEEe pEIIeCHUE
nu(dpepeHInanbHOr0 ypaBHEHHS

ai<y>‘(’j—§=ﬂi(y)e ) (18)

yaoBieTrBopsieT nuddepennmranbaoMy ypaBHeHU0 (13) m KpaeBOoMy  yCIIOBHIO
(15), ecnmn dynxumn ¢, (y), £ (Y), 7, (y) saBusercs pemenusamu 3anaun Komm

do; _

d—y—ﬂi & (¢)_0

%:Qi(y)ai ﬂi(¢):_1 (19)
y

dv. .

d—j;':Ri(y)Oti 7i (¢):‘//2yi

e Q(Y)=a?, RY)=—a"
B (17) u (19) HavanbHBIC YCIOBHUS ONMPEACIICHBI U3 COOTBETCTBYIOIIUX KPaeBBIX
ycnosuii (14) u (15).
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Teneps motpedyem, uToOsI pemenus auddepenimanbsHoro ypasaeHus (16) u (18)
COBIIaJIaJId BO Bcex Toukax uHTepBanga 0< y<1, To pemenne 3amauu (13)—(15)u

cro HpOI/ISBO,IIHaSI OHpGIIGJIHIOTCH n3 COOTHOHIGHHﬁ.
p(y) =AU —a (W) - dR _7 (y)u ) -AWW )
S (Y)Y -BWUY) T dy o (Y)W -B(Y)u(y)

NuterpupoBanue cucrem (17) u (19) ocymectBisiercss metonom Pynre-Kyrtra

(20)

YETBEPTOTO MOPSIKA.
Ouesugno, uro D,(y)=c; (Y)Vv,(y)—SB (y)u,(y) He moxer Ha [0,1] oOpaTuTbcs B
HYJIb.
Takum ob6paszom, Beraucius « (Y), S(Y), 7. (y) 1 u.(y),v.(y),w.(y) ¢ moMompro
Mmetojsia Pynre-Kyrra, 3arem, Beraucius Pj(y).
[IpowmmocTpupyeM OMUCAHHBIA BBIIIIE METOI, PEIIUB CIEAYIONIYI0 KOHKPETHYIO
KpaeByro 3agady. /st mpocTOTHI pelieHnsl KpaeBor 3aJaun CKaykeM, 4To 00JIacTh
npecTaBisieT coboit kBajapar, T. €. G {0<x<1, 0<y<1}, a ee rpannna pasna G {x=0,
x=1, 0<y<I1, y=0, y =1, 0<x<1}.

Ux+Uy=f(X,y); (Xy)€G.

ux,y)=1; (x,y)el. f£(0.5,0.5)=10.
3nmecy U(X,Y) -uckomas QyHkius; f(X,y) — HCTOUYHUK BO3JICHCTBUSA Ha OOBEKT,
HalpuMep, UCTOYHUK TeIJla WM BEJIMYMHA Je0eTa, CHATOrO0 ¢ HEPTIHOTO WITU
BOJIHOTO TTaCTa.

3ameHuM HenpepbiBHOE nojie G auckpeTHsiM nosiemM Gh u ctpoum obacth

CETKH clieAyromuM obpa3om. Pucyem npsimeie X,=nh u yn=mh (n,m=0,1,2, ...,N)
Ha IPSMOYTOJIbHOM mtomasake ¢ marom h=1/(N+1).
Pesynbrar: 3D-Tpaduk 4ucieHHOTO pe3yibTara.

Pucynok 1. B nentpe nosist yyTeH HCTOUHUK TEIUIa
3D-rpaduk perieHus: ypaBHEHUs
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Annotatsiya: Magolada avvalambor mayning fermalari tushunchasi va
ularning turlari yoritiladi. Keyingi gismda ushbu fermalarning huqugiy tartibga
solinishi bo‘yicha O‘zbekiston Respublikasidagi qonunchilik va xorijiy mamlakatlar
tajribasi giyosiy tahlil gilinadi. Tadgigot natijalari mayning fermalari faoliyatining
global tendensiyalarini tushunishga yordam beradi va bu sohaga oid huquqgiy
masalalarda mamalakat ichida va tashqarisida samarali yondashuvlarni
shakllantirishga asos bo‘ladi.

Kalit so‘zlari: mayning fermalari, kriptovalyuta, energetik xavflar, ekologik
xavflar, moliyaviy xavflar, ragamli aktivlar, blokcheyn texnologiyasi.

Abstract: First of all, the article covers the concept of mining farms and their
types. In the next part, the legislation of the Republic of Uzbekistan and the
experience of foreign countries on the legal regulation of these farms will be
compared. The results of the research will help to understand the global trends in the
activity of mining farms and will be the basis for the formation of effective
approaches to legal issues related to this field inside and outside the country.

Keywords: mining farms, cryptocurrency, energy risks, environmental risks,
financial risks, digital assets, blockchain technology.

Annotauus: [Ipexe Bcero, B cTaTbe pacCMOTPEHO MOHITHE MAaWHUHT (epM
M uX BuAbl. B cruenyromed yacTu OylneT CONOCTaBIEHO 3aKOHOAATENbCTBO
PecniyOnuku  Y30ekuctaH U ONBIT 3apyOEKHBIX CTpaH IO TMPaBOBOMY

pPEeryJIMPOBAHUIO JAHHBIX (EPMEPCKUX XO3SAUCTB. Pe3ynbTarbl HCCleI0BaHUS
232


mailto:bobojavohir06@gmail.com

MMOMOTYT IMMOHSTh MUPOBBIE TCHICHIINU B JCATEIPHOCTH MAWHIUHTOBEIE (PePMEPCKUX
XO35IUCTB M CTAaHYT OCHOBOM it (opMupoBaHUsS S(DPEKTUBHBIX TMOIXOJIOB K
MIPaBOBBIM BOTIPOCAM, CBS3aHHBIM C 3TOU cepoli BHYTPH | 3a MpeeaaMu CTPaHBHI.

KiroueBble c10Ba: MaifHUHTOBBIE (PEpMBI, KPUIITOBAIIOTA, SJHEPTETUICCKHUE
PUCKH, DKOJOIMYECKHME PpHUCKH, (PUHAHCOBBIE PHUCKH, LHUQPPOBHIE AKTHUBBI,
TEXHOJIOTUSI OJIOKYEHH.

KIRISH. So‘nggi yillarda kriptovalyutalar va ularning asosty ishlab chiqarish
tizimi bo‘lgan mayning fermalari global miqyosda sezilarli darajada o°‘sish
kuzatilmoqda. Kriptovalyutalar, xususan, Bitkoin, Ethereum va boshga ragamli
valyutalar nafagat ekspertlar va investorlarning, balki umumiy aholi orasida ham
katta qiziqish uyg‘otmoqda. Ushbu qiziqish, o‘z navbatida, dunyo bo‘ylab ko‘plab
mayning fermalarini tashkil etilishiga olib keldi.

Mayning fermalari kriptovalyutalarni hosil gilish magsadida ulkan hisoblash
quvvatlarini talab etadigan infratuzilmalar yig‘indisini ifodalaydi. Bu fermalar
asosan energiya sarfi va texnologik resurslar orgali ishlaydi, bu esa ularning
rivojlanishini energetik resurslarga boy mamlakatlarda strategik ahamiyatga ega
qiladi. Global tendensiyalar shuni ko‘rsatmoqdaki, ba'zi davlatlar bu jarayonni faol
qo‘llab-quvvatlayotgan bo‘lsa, boshqalari esa energiya resurslari va ekologik
xavflarni hisobga olgan holda cheklovlar joriy gilmoqda.

Xitoy, AQSh va Kanada kabi davlatlar mayning fermalari bo‘yicha
yetakchilar gatorida turadi. Xitoy uzoq vaqt davomida mayning faoliyatida yetakchi
bo‘lib kelgan, biroq 2021 yilda hukumat tomonidan joriy etilgan qat'ty cheklovlar
bu sohaning boshqa mamlakatlarga, xususan, Shimoliy Amerikaga ko‘chishiga olib
keldi. AQSh va Kanada esa energetik resurslarning qulayligi va huqugiy mubhit
orqali bu faoliyatni qo‘llab-quvvatlashni davom ettirmoqda. O‘zbekiston
Respublikasida ham mayning fermalarining rivoji bo‘yicha gator huquqiy tartibotlar
amalga oshirilib kelinmoqda, bu esa mamlakatni bu sohada ragobatdosh gilishga
garatilgan.

Bu maqola O°‘zbekiston va xorijiy mamlakatlarda mayning fermalari
faoliyatining giyosiy-huquqiy tahlilini bajarishga garatilgan. Magolaning asosiy
magqsadi turli davlatlarda amalda mavjud bo‘lgan huquqiy tartibotlarni o‘rganish,
ular orasidagi farglarni va global tendensiyalarni aniqlashdan iborat. Shu orqali
mayning fermalarining huquqiy tahlilini umumiy talgin gilish va ularning rivoji
uchun optimal sharoitlarni yaratish imkoniyatlarini o‘rganish magsad qilingan.

MUHOKAMA VA NATIJALAR

Mayning fermalari kriptovalyutalarni hosil gilishni amalga oshiruvchi maxsus
qurilmalar va tizimlarni o‘z ichiga olgan infratuzilmani anglatadi. Kriptovalyutalar,
asosan, shifrlangan tranzaksiyalarni tekshirish va tasdiqlash bilan shug‘ullanadigan,

murakkab matematik hisob-kitoblarni amalga oshiruvchi kompyuterlar tomonidan
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ishlab chiqariladi. Bu jarayon mayning deb ataladi va ma’lum miqdordagi
kriptovalyutalarni hosil qiladi. Mayning jarayonining o‘zi esa blokcheyn
texnologiyasiga asoslangan bo‘lib, decentralizatsiyalashgan tizimlar orqali bu
tranzaksiyalarni xavfsizligini ta'minlaydi.?

Mayning tushunchasi 2009 yilda Bitkoin kriptovalyutasining paydo bo‘lishi
bilan ommalasha boshladi. Bitkoinning asosiy dasturchisi Satoshi Nakamoto
tomonidan ishlab chigilgan ushbu texnologiya, hech bir markazlashgan tashkilot
yoki hukumat tomonidan boshgarilmaydigan, xavfsiz va ishonchli ragamli valyuta
yaratishni maqsad qildi. Bitkoin kon gazib olish jarayoniga o‘xshashligi sababli,
ushbu jarayon mayning(mining inglizchadan “qazib olish” deb tarjima qilinadi) deb
atala boshlandi.’

O‘zbekiston Respublikasida mayning fermalari faoliyatini huquqiy tartibga
solish bo‘yicha qator qoidalar mavjud. 2018-2019-yildan boshlab O‘zbekistonda
kriptovalyutalar va blokcheyn texnologiyalarining rivojlanishini ta’minlash
magsadida bir gancha huqugiy normalar gabul gilindi. O‘zbekiston Respublikasi
Prezidentining O‘zbekiston Respublikasida Ragamli igtisodiyotni va kripto-aktivlar
aylanmasi sohasini rivojlantirish chora-tadbirlari to‘g‘risida qarori®, O‘zbekiston
Respublikasi ~ Prezidentining  “O‘zbekiston = Respublikasining  fuqarolik
gonunchiligini takomillashtirish chora-tadbirlari to‘g‘risida” 05.04.2019 yildagi F-
5464-son farmoyishi, O°zbekiston Respublikasi Istigbolli loyihalar milliy agentligi
direktorining Mayning-pul faoliyatini amalga oshirish qoidalarini tasdiglash
to‘g‘risida buyrug‘i va boshqga hujjatlar bilan O‘zbekiston kriptovalyuta mayningiga
oid faoliyatni rivojlantirish uchun yo‘lboshchi qoidalarni ishlab chiqdi va bu
jarayonning qonuniyligini ta’minlash uchun soliq solish va litsenziyalash tizimlarini
yo‘lga qo‘ydi. Hozirda kriptovalyuta mayningi himoyalangan va mamlakatda bir
gator energiya resurslarini samarali foydalanish bilan bog‘liq cheklovlar va tadbirlar
mavjud.

Xorijiy mamlakatlarda, masalan, AQSh, Kanada va Xitoyda mayning
fermalarining huquqgiy tartibga solinishi turlicha. AQShda mayning faoliyati
ko‘pgina shtatlarda qonuniy bo‘lib, soliq majburiyatlari va energiya resurslaridan
foydalanish normalariga rioya gilinishi talab gilinadi. Kanadada mayning fermalari
iglim omillari va quyi energiya narxlaridan foydalangan holda tez rivojlanmoqda.

2 Govender L. Cryptocurrency mining using renewable energy. An eco-innovative business model. — 2019.

3 Judmayer A. et al. Blocks and chains: introduction to bitcoin, cryptocurrencies, and their consensus mechanisms.
— Springer Nature, 2022.

4 0‘zbekiston Respublikasi Prezidentining O‘zbekiston Respublikasida Ragamli igtisodiyotni va kripto-aktivlar
aylanmasi sohasini rivojlantirish chora-tadbirlari to‘g‘risida garori https://lex.uz/uz/docs/-3806053
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Xitoy esa 2021 yilda kriptovalyuta mayningining nogqonuniy ekanligini e'lon qildi
va bu turdagi faoliyatni to‘xtatmoqda.®

Mayning fermalarining rivoji, butun dunyoda iqtisodiyot, energiya resurslari
va huquqiy tartibga solish nuqtai nazaridan turlicha talqin gilinadi. O‘zbekiston va
boshqa mamlakatlar o‘zlariga xos huquqiy rejimlar va qoidalar bilan mayning
faoliyatini tartibga solmoqda, bu esa har bir hududda mayningning o°ziga xos uslub
va yo‘nalishlarini shakllantiradi. Energetik, ekologik va moliyaviy xavflar bilan
bog‘liq masalalar mayning fermalari faoliyatining turli davlatlarda huquqiy rejimini
belgilashda muhim ahamiyat kasb etadi.

O‘zbekiston Respublikasi va xorijiy mamlakatlarda mining fermalarining
huquqiy asoslarini tahlil gilishda bir qator muhim o‘xshash jihatlar kuzatiladi.
Avvalo, ko‘pgina mamlakatlar singari O‘zbekiston ham kriptovalyuta mayningini
gonuniy tartibga solish uchun litsenziyalash tizimini joriy gilgan. Ushbu tartib
“Mayning faoliyatini amalga oshirish uchun ruxsatnoma berish tartibi to‘g‘risidagi
nizomni tasdiglash to‘g‘risida” O‘zbekiston Respublikasi Istigbolli loyihalar milliy
agentligi direktorining buyrug‘i bilan belgilangan bo‘lib®, O‘zbekistonda ham
mayning faoliyatini amalga oshirish uchun davlatdan maxsus litsenziya olish talab
gilinadi, bu esa faoliyatning qonuniyligini ta’minlaydi. Xuddi shunday, AQShning
turli shtatlarida ham mayning fermalari BitLicense litsenziyasiga ega bo‘lishi kerak,
bu davlat tomonidan beriladigan maxsus ruxsatnoma hisoblanadi.’

Soliqga tortish bo‘yicha ham katta o‘xshashliklar mavjud. O‘zbekistonda
mayning faoliyatidan olinadigan daromadlarni soliqga tortuvchi maxsus tartib
belgilangan. O‘zbekiston Respublikasi hududida mayning va kripto-aktivlar
aylanmasi sohasidagi xizmatlar provayderlari faoliyatini amalga oshiruvchi yuridik
shaxslar (maynerlar va xizmatlar provayderlari) tomonidan ushbu faoliyatni amalga
oshirish uchun yig‘imlar to‘lanadi.

mayning faoliyati uchun — BHMning 10 baravari etib belgilangan bo‘lib,
maynerlar va xizmatlar provayderlari tomonidan kripto-aktivlar aylanmasi
sohasidagi faoliyat bilan shug‘ullanish uchun belgilangan tartibda litsenziya yoki
ruxsat etish xususiyatiga ega hujjatni olgan paytdan e’tiboran har oyda to‘lanadi.Bu
jihatdan Germaniya ham o‘xshash tartiblarni qo‘llaydi, ya’ni kripto-aktivlar
savdosidan kelib chiqadigan daromadlar daromad solig‘i rejimiga mos ravishda
soligqga tortiladi, bu holat bir yildan kam vaqt davomida qo‘llanilganda ahamiyat
kasb etadi.

5 Alekseenko A. P. Ban of Cryptocurrencies in China and Judicial Practice of Chinese Courts //China and WTO
Review. —2022. - T. 8. —Ne. 2. - C. 361-384.

® “Mayning faoliyatini amalga oshirish uchun ruxsatnoma berish tartibi to‘grisidagi nizomni tasdiglash to‘g‘risida”
O‘zbekiston Respublikasi Istigbolli loyihalar milliy agentligi direktorining buyrug'i. https://lex.uz/uz/docs/-6623726
7 Gulli A. (Un) Sustainability of Bitcoin Mining //Rutgers Computer & Tech. L. —2020. - T. 46. — C. 95.
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Energiyadan foydalanish ham muhim jihat hisoblanadi. O‘zbekiston mayning
fermalari uchun byudjetni energiya xarajatlarini qoplash uchun mo‘ljallangan tijorat
tariflarini belgilaydi. Energiya tejash va ekologik bargarorlikni ta'minlash
magsadida quyosh energiyasidan foydalanishni joriy gilishga ahamiyat garatiladi.
Unga ko‘ra mayning fagat yuridik shaxs tomonidan quyosh fotoelektr stansiyalari
orgali ishlab chigarilgan elektr energiyasidan foydalangan holda amalga oshiriladi.
Xuddi shunday, Kanadada ham mayning fermalari energiya iste’molini nazorat
gilishga majbur bo‘lgan gat’iy qoidalar mavjud.

Shuningdek, kripto-birjalar monitoringi va nazorati ko‘pgina mamlakatlar
uchun bir xil muhim hisoblanadi. O‘zbekistonda kripto-aktivlarni muomalaga
kiritish fagat litsenziyalangan birjalar orgali amalga oshiriladi, bu esa qonuniy
nazoratni kuchaytiradi. Janubiy Koreya ham kripto-aktivlar savdosi uchun maxsus
ro‘yxatdan o‘tgan birjalarni talab qilib, noqonuniy faoliyatlarning oldini olishni
ta’minlaydi.

Shunday qilib, O‘zbekiston Respublikasi va xorijiy davlatlarda, xususan,
AQSh, Germaniya, Kanada, Yaponiya va Janubiy Koreyada mayning fermalarining
huquqiy asoslari bir gator muhim o‘xshash jihatlarni gamrab oladi. Ushbu tartib va
qoidalar mayning faoliyatining qonuniyligini ta’minlash, soliq rejimini belgilash,
energiya sarfini nazorat qilish, maxfiylikni ta’minlash va kripto-birjalarni nazorat
qilish sohalarida o‘zaro o‘xshashdir. Bu jihatlar mayning fermalarining barqaror va
gonuniy faoliyat olib borishlariga ko‘maklashib, xalqaro tartibga mos ravishda
rivojlanishiga xizmat giladi.

O‘zbekiston Respublikasi va xorijiy mamlakatlarda mining fermalarining
huquqiy asoslarini tahlil qilishda bir qator farqli jihatlar ham mavjud. O‘zbekistonda
kriptovalyuta mayningi alohida tartibga solingan, va mayning fermalarining
energiya talablarini gondirish uchun maxsus tijorat tariflari belgilangan. Shu bilan
birga, O‘zbekistonda mayning faoliyati fagat quyosh energiyasi manbasidan
foydalanishi kerak, bu ekologik bargarorlikni ta'minlashga garatilgan choradir.
Ko‘pgina xorijiy mamlakatlarda esa energiya manbasiga doir bunday gat'iy talablar
mavjud emas, va fermerlar ko‘pincha oddiy elektr energiyasidan foydalanadi.

Amerika Qo‘shma Shtatlarida, kriptovalyuta mayningiga doir huquqiy
tartiblar shtatdan shtatga farq giladi. Ayrim shtatlar bu faoliyatni rag‘batlantirsa,
boshqalari yuqori soliqlar va litsenziyalash talablarini qo‘yadi. Misol uchun, Nyu-
York shtati BitLisense tizimini joriy gilib, mayning faoliyatining gat'iy kuzatuvini
olib boradi, va bu yana investitsion muhitni murakkablashtiradi.

Yaponiyada esa mayning fermalari maxsus hukumat organlari tomonidan
nazorat qilinadi va ular uchun ma’lum miqdorda kapital talab qilinadi. Yapon
qonunlari shuningdek kriptovalyuta birjalari va xizmatlarini ko‘rsatuvchi boshqa
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subyektlarga nisbatan ham gat'iy goidalarni belgilaydi, lekin eneriyani ishlatishda
O‘zbekistondagi kabi muayyan cheklovlarga duch kelmaydi.

Germaniyada mayning faoliyatiga ijro etuvchi qoidalar mavjud bo‘lib, ular
odatda soliq majburiyatlariga katta e’tibor qaratadi. Nemis huquqiy tizimi
kriptovalyutalarni to‘lov vositasi sifatida ko‘rishni rad etadi va ularni ishlab
chigarish juda samarali bo‘lishi kerak. Bu esa mayning fermalar uchun qo‘shimcha
texnik talablarni belgilaydi, bu holatda O‘zbekistonning energiya ichki rejalari va
kvotalariga nisbatan farq giladi.

Xitoyda esa mayningga doir joriy qoidalar juda gattiq va ko‘p joylarda to‘liq
ta’qiglangan. Xitoy hukumati kriptovalyutalar bo‘yicha keskin choralarga
qo‘shimcha ravishda mayning fermalarni to‘liq nazorat ostiga olish niyatida, aynigsa
energiya sarfi yuqori bo‘lgan hududlarda.? Bu jihat O‘zbekistondagi tartibga solish
uslublaridan tubdan farq giladi, chunki bu erda mavjud energiya ta'minoti choralari
global darajaga mos keladi.

XULOSA

Shunday qilib, O‘zbekiston Respublikasida va xorijiy mamlakatlarda mining
fermalarining huqugiy jihatlari bir-biridan tubdan farq qiladi. O‘zbekiston quyosh
energiyasi orgali mayning fermalarining faoliyatini amalga oshirishni
rag‘batlantirsa, boshga ko‘plab mamlakatlarda bu tarzda maxsus ekologik talablar
yo‘q. Shuningdek, oz strategik maqgsadlari va texnologik talablari asosida har bir
davlat o‘z hududida kriptovalyuta mayning faoliyatiga nisbatan turli tartib va
cheklovlarni o‘rnatadi. Bu huquqiy farglar mamlakatlarning iqtisodiy ya'ni
texnologik rivojlanishi va energiya siyosatidan kelib chigadi.
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Annotatsiya: Ushbu maqolada Python, Java, JavaScript, Scratch dasturlash
muhitida ishlashda o‘quvchilarni jjodkorligi rivojlantirishda bu Scratch dasturlash tili
juda qulay va oson. Scratch dasturi ishlashda animatsion va interfaol loyihalar,
multfilmlar va boshga multimedia mahsulotlarini yaratish, Scratch vizual dasturida
ishchi muhitining har qanday yoshdagi o‘quvchilar uchun qulayligi, interfeysi va
imkoniyatlari haqidagi ma’lumotlar keltirilgan.

Kalit so‘zlar: Scratch, axborot texnologiya, scratch Lego, interfeys, Python,
Java, JavaScript, https://scratchet.top/, https://scratch.mit.edu/.

Abstract: In this article, Python, Java, JavaScript, Scratch programming
language is very convenient and easy to develop students' creativity while working in
Scratch programming environment. Creating animated and interactive projects,
cartoons and other multimedia products using the Scratch program, information about
the usability, interface and capabilities of the working environment in the Scratch
visual program for students of any age.

Keywords: Scratch, information technology, scratch Lego, interface, Python,
Java, JavaScript, https://scratchet.top/, https://scratch.mit.edu/.

AHHoTamusi: B »TOl craThe S3bIKM TporpammupoBanus Python, Java,

JavaScript, Scratch oueHp ya00HBI U JIEFKO pa3BHBAIOT TBOPYECKHE CIOCOOHOCTH
yuammxcsi npu pabore B cpeme mporpammupoBanus Scratch. Cozpanme
AaHUMAIIMOHHBIX W HWHTEPAKTHUBHBIX TPOEKTOB, MYJIbTOUIBMOB | JPYTUX
MYJIbTUMEIUHHBIX MPOAYKTOB C TMOMOIIBI0 TporpamMmbl Scratch, mapopmanus 00
yn00CTBE UCIIOJIb30BaHUsA, HHTEepdeiice W BO3MOXKHOCTAX pabouell cpenasl B
BU3yaJIbHOU TIporpamme Scratch muist ydarmmxcs 11000ro Bo3pacTa.

KawueBsbie cioBa: Scratch, nadopmannonsasie Texnomoruu, Scratch Lego,
untepdetic, Python, Java, JavaScript, https://scratchet.top/, https://scratch.mit.edu/.
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Zamonaviy jamiyatda axborot texnologiyalaridan foydalanish inson
faoliyatining deyarli barcha sohalarida zarur bo‘lib golmoqda. Ushbu texnologiyalar
ko‘nikmalarini maktabda o‘zlashtirish asosan o‘quvchilarning kasb-hunar ta’limi
istigbollarini belgilaydi.

Axborot texnologiyalaridan foydalanish bu - o‘qituvchining rolini yangilash,
uning bilim va tajribasini yangi vositalar bilan uzata olishga tayyorligidir. O‘qitishda
turli xil manbalardan foydalanishga imkon beruvchi Internet alogasi tobora
ommalashib bormoqda. Internet bilan ishlashda turli tanlovlarda, viktorinalarda,
olimpiadalarda qgatnashish mumkin bo‘ladi. Internet-resurslardan foydalanish fan
o‘qituvchisidan kasbiy faoliyatini o‘zgartirishni talab giladi. Internet-resurslardan
foydalanish ham bir o‘ziga xos qiyinchiliklarni keltirib chiqaradi. Turli saytlardan
olingan ma’lumotlar har doim ham ishonchli emas, shuning uchun ularni bir necha
bor tekshirish magsadga muvofiq hisoblanadi. Scratch dasturi juda ko‘p platformala
mahsulotidir, ya'ni Windows, Linux va Mac operatsion tizimlari bilan kompyuterga
o‘rnatilishi mumkin.

O‘qituvchilar o‘quvchilarga amaliyotni o‘zlashtirish uchun dasturlash
asoslarini o‘rganish va ularga mustaqil ravishda dastur yozishni ta'lim etishlari kerak.
Bu jarayonda dasturlash tillari (masalan, Python, Java, JavaScript, Scratch) va ularga
oid bo‘lgan asosiy konseptlar (algoritmlar, dasturlash dizayni) ustida ishlash
muhimdir.

> O‘qituvchilar o‘quvchilarga dasturlashda tajriba olishlari uchun
loyihalar berishlari kerak. Ular bu loyihalarni o°zlashtirish orqali dasturlash tillarini
o‘rganish, tushunchalarni mustaqil ravishda yaxshilash va jamoatda boshqga
mutaxassislar bilan ishlash imkoniyatlarini beradi.

< O‘qituvchilar o‘quvchilarga birgalikda ishlayotgan dasturlash
loyihalarida ishtirok etishlarini ta'lim etishlari kerak. Bu, o‘quvchilarning jamoatda
ishlash, komanda a'zolari bilan ishlash, dastur kodini ko‘rib chiqish, tahlil qilish va
to‘ligloyish qobiliyatlarini rivojlantirishga yordam beradi.

o O‘qituvchilar o‘quvchilarga dasturlashga oid resurslar, darsliklar, veb-
saytlar va forumlar haqida ma'lumot berishlari kerak. Bu, o‘quvchilarning o‘zlarini
mustaqil ravishda o‘rganishlari uchun zarurdir.

X Dasturlash sohasidagi yangiliklarga e'tibor berish uchun o‘gituvchilar
o‘zlarini ham yangiliklar bilan yangilashlari kerak. Bu, sohada turli platformalardan,
forumlardan va loyihalardan foydalanish orgali amaliyot va nazariy bilimlarini
yangilashlariga yordam beradi.

o O‘qituvchilar o‘quvchilarga mustaqil dasturlash loyihalari va vazifalari
berishlari kerak. Bu, o‘quvchilarning dasturlashni o‘rganish va amaliy bilimlarini

sinovga qo‘yishlari uchun zarurdir.
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Bu metodikalar  dasturlash  sohasidagi  kasbiy  kompetensiyalarini
rivojlantirishda o‘qituvchilar uchun samarali bo‘lishi mumkin. Bu usullar
o‘quvchilarning mustaqil ravishda dasturlash bilimlarini rivojlantirish va ularni
dasturlash sohasidagi yangiliklar bilan tanishtirishga yordam beradi.

Dastur bolalar va o‘smirlar uchun mo‘ljallangan, ammo kattalar uni ishlatishi
mumkin. Muhitda siz o‘ynashingiz, tagdimot, multfilm, interaktiv darslik va asosiysi
dastur yaratishingiz mumkin. Scratch interfeysi juda oddiy, ilovada ishlash asoslarini
o‘rganish uzoq davom etmaydi. Yaqginda 2.0 versiyasi mashhurlikka erishdi, ammo
endi u Scratch 2.0 ning yanada qulay versiyasi bilan almashtirildi, ular 3.0 versiayning
takomillashtirilganligi, juda o‘zgartirilgan interfeys va yangi xususiyatlar bilan
chigarishni vada qilmoqdalar. “Scratch dasturlash muhitida ishlash” uslubiy
ko‘rsatmasi Scratch dasturlash muhitida ishlash asoslari bo‘yicha mavzulardan iborat.
Bundan tashqari, ushbu uslubiy ko‘rsatma o‘quvchilarni dasturiy paradigmalarning
(tizimli, obyektga yo‘naltirilgan, voqgea) ba'zi printsiplari bilan tanishtiradi.

Scratch dasturlash muhitida ishlash” uslubiy ko‘rsatmasida quyidagilar ko‘rib
chigiladi:

» Scratch dasturlash muhitining interfeysini tashkil etish; obyekt (Sprayt)
dasturining kontseptsiyasi; koordinata tizimi va harakat yo‘nalishi;

« davrlar va shartli operatorlar; buyruglarni ketma-ket va parallel bajarish;
obyekt xususiyatlarini o‘zgartirish;

» dasturni amalga oshirishning voqealari, interaktivligi va muloqot rejimi;

* o‘zgaruvchilar va tasodifiy sonlar generatoridan foydalanish;

« ish sohasi chizilgan dasturlarni tuzish;

* obyektlar va obyekt kutubxonalarini yaratish va o‘zgartirish;

* sahnani o‘zgartirish;

Buyruglar va interfeys tili rus tilidadir. Scratch — 3.0 dastur versiyasi. Ushbu
uslubiy ko‘rsatmani tashkil etuvchi materiallar GNU FDL litsenziyasi asosida
qo‘llaniladi. Uslubiy ko‘rsatmada o‘zgarmas bo‘limlar mavjud. Uslubiy
ko‘rsatmaning topilgan nomlar tegishli egalarining savdo belgilari bo‘lishi mumkin.
https://scratchet.top/

Scratch dasturlash mubhiti bolalarga o‘zlarining animatsion va interfaol
loyihalarini yaratishga imkon beradi: o‘yinlar, multfilmlar va boshqga asarlar. Ularni
asta-sekin Internetda shakllanayotgan xalgaro muhitda almashish mumkin. Scratch
markazida logotip tilining an'anasi yotadi. Agar logotip, shuningdek uning agent-
kaplumbagasi eslatib o‘tilsa, ushbu dastur haqida tushuncha bermasa, Logo
tamoyillari asosida ishlaydigan Lego konstruktorini eslang. Scratch muhitida
individual bloklardan (dastur bloklari) foydalanuvchi o‘z multimedia loyihasini Lego
bloklaridan qilingan qurilish bilan bir xil tarzda yig‘adi. Oddiy shakl, hatto eng
kichigiga ham dasturlash bilan shug‘ullanib, qiziqarli o‘yinni o‘rganishga imkon
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beradi.

Scratch - bu o‘quvchilarga o‘zlarining animatsion va interfaol hikoyalari,
tagdimotlari, modellari, o‘yinlari va boshqa asarlarini yaratishga imkon beradigan
yangi dasturiy muhit. Ushbu asarlar asta-sekin Internetda shakllanayotgan xalgaro
muhitda almashinishi mumkin.

Scratch logotip tili va lego logotipi an'analariga asoslanadi. Ehtimol, Rossiyada
hamma ham logotip va uning ijro etuvchi agenti Turtle tilini bilmaydi, lekin Lego
dizaynerlari hamma obyektni bilishadi. Scratch, Lego bloklari uchun metafora
ishlatadi, undan eng kichik bolalar ham eng oddiy dizaynlarni yig‘ishlari mumkin.
Ammo Kkichikdan boshlab, siz qurishingiz va dasturlash gobiliyatingizni yanada
rivojlantirishingiz va kengaytirishingiz mumkin. Skratch 8 yoshdan 16 yoshgacha
bo‘lgan o‘spirinlar o‘zlari undan foydalanishlari uchun maxsus yaratilgan. Ushbu
yangi texnologik muhit ularga kompyuter ijodida o‘zlarini ifoda etish imkoniyatini
beradi.

Scratch maktab o‘quvchilariga dasturlashni o*qitish uchun yangi o‘quv mubhiti
sifatida ishlab chigilgan. Scratch-da siz filmlar yaratishingiz, turli xil obyektlar bilan
o‘ynashingiz, tashqi ko‘rinishingizni o‘zgartirishingiz, ularni ekran atrofida
siljitishingiz va obyektlar o‘rtasidagi o‘zaro ta'sir shakllarini o‘rnatishingiz mumkin.
Bu obyektga yo‘naltirilgan muhit bo‘lib, unda dastur bloklari turli rangdagi
bloklardan yig-‘ilgan. Lego dizaynerlari kabi bir xil rangdagi jamoalarning bloklaridan
yig‘iladi. Oddiy buyruglarning bajarilishi natijasida turli xil xususiyatlarga ega
bo‘lgan ko‘plab obyektlar o‘zaro ta'sir qiladigan murakkab model ishlab chiqilishi
mumkin. Dasturlashning boshlang‘ich darajasi shunchalik sodda va osonki, Scratch
nafaqat katta yoshdagi, balki kichik o‘quvchilar uchun ham o‘quv vositasi sifatida
gabul gilinadi.

Scratch dasturlashni o‘rganishda jamoa o‘rtasida ishlar muhim ahamiyatga
ega. O‘qituvchilar o‘quvchilarga jamoa dasturlash loyihalari berish, ularni boshqalar
bilan ishlashni o‘rgatish va ularning dasturlash ko‘nikmalarini rivojlantirishlari
mumkin. O‘qituvchilar o‘quvchilarga dasturlashda mustaqil ravishda ish bajarganlari
uchun vazifalar berishlari mumkin. Bu, ularning o‘zlarini rivojlantirish va yangi
dasturlash konseptlarini o‘rganishlari uchun muhimdir.

O‘quvchilarga quyidagi nazorat savollari beriladi natijada savol-javob
gilinib baholanadi.

1. Qanday ijodkorlikka yo‘naltiruvchi dasturlar amaliy dasturlarni bilasiz.
2. Scratch dasturi ishlash prinsipi hagida so‘zlab bering.
3. Scratch dasturi imkoniyatlaridan foydalanib Informatika va AT fanidan

mantiqiy fikrlashni oshirishga yo*naltirilgan o‘yinlar hosil qiling.
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Scratch dasturlashini o‘rganish uchun bir nechta adabiyotlar mavjud, ular
o‘quvchilar va o‘qituvchilar uchun foydali bo‘lishi mumkin. Quyidagi bir nechta
adabiyotlar Scratch dasturlashini o‘rganishga yordam berishi mumkin:

1. ""Super Scratch Programming Adventure!" - The LEAD Project:
Bu kitob o‘quvchilar uchun qizigarli va ko‘proq masalalarga ega bo‘lgan birinchi
adabiyotdir. U o‘quvchilarni dasturlashga oid asosiy tushunchalarni o‘rganish,
dasturlash tillarini tushunish va dasturlash protsessida o‘zlarining qiziglarini
yaratishga yo‘l qo‘ymoqda.

2. ""Scratch Programming Playground: Learn to Program by Making
Cool Games" - Al Sweigart: Bu kitob dasturlashni o‘rganishga yo‘l qo‘ymoqda,
shuningdek o‘quvchilarga qiziqarli o‘yinlar yaratishda yordam beradi. Kitobda
gizigarli grafikalar, animatsiyalar va o‘yinlar yaratish jarayonlari tavsiflangan.

3. ""Coding Games in Scratch™ - Jon Woodcock: Bu adabiyot Scratch
dasturlash tili orqali o‘yinlar yaratishni o‘rganishga mo‘ljallangan. Kitob
o‘quvchilarga algoritmlarni, if-else buyruglarini va dasturlash asoslarini o‘rganishga
yordam beradi.

4, ""Scratch Programming in Easy Steps™ - Sean McManus: Bu kitob
boshlang'ich darajadagi dasturchilarga mo‘ljallangan. U o‘quvchilarni Scratch
dasturlash tilini o‘rganishga, yangi dasturlar yaratishga yo‘l qo‘ymoqda.

5. ""Coding Games in Scratch™ - Jon Woodcock: Bu adabiyot Scratch
dasturlash tili orqali o‘yinlar yaratishni o‘rganishga mo‘ljallangan. Kitob
o‘quvchilarga algoritmlarni, if-else buyruglarini va dasturlash asoslarini o‘rganishga
yordam beradi.

6. ""'Scratch Programming in Easy Steps' - Sean McManus: Bu kitob
boshlang'ich darajadagi dasturchilarga mo‘ljallangan. U o‘quvchilarni Scratch
dasturlash tilini o‘rganishga, yangi dasturlar yaratishga yo‘l qo‘ymoqda.

Bu adabiyotlar dasturlashni o‘rganish va dasturlash asoslarini o‘zlashtirishga
yordam berishi mumkin. O‘quvchilar va o‘qituvchilar uchun foydali bo‘lishi
mumkinligiga qaramay, ularning dasturlash bo‘yicha ko‘nikmalari va tajribalari
oshirilishi mumkin.

Xulosa, hozirgi kunning talabiga javob bera oladigan, har tomonlama bilimli,
ko‘p qgirrali, yangiliklarni o‘zlashtira oladigan va hayotga tatbiq eta oladigan va darsda
AKTdan foydalana oladigan, o‘qituvchi zamonaviy o‘qituvchidir. Bunday
o‘qituvchilar yangi O‘zbekistonning barkamol avlodi tarbiyasi yo‘lida mas’ulligini
unutmagan holda jo‘shqinlikda faoliyat yuritadi.

Scratch dasturlash platformasi o‘quvchilarga dasturlashni o‘rganish va
kompyuter ilmiyatini tushunishga oson yo‘l ochadi. Ular dasturlash asoslarini
o‘rganish, algoritmlarni tushuntirish va dasturlashda g'oyalar yaratish orqali

dasturlash sohasida rivojlaniishlari mumkin.
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Annotatsiya: Maqgolada RFID texnologiyasi yordamida kimyoviy o ‘g ‘itlar
ishlab chigarish korxonasining tayyor mahsulotni markirovkalash tizimni
avomatlashtirishni joriy qgilinishi yoritiladi. Texnologiyani amaliyotga joriy etish
masalalari, dasturiy va texnik sozlashlari asoslari keltirilgan.

AHHOTaIII/Iﬂ: B cmamwve onucamno 8H€()p€Hu€ asmomamuzadyuu Cucmembsl

MApKUpoBKU 20moBol NpOoOyKYyuu Npeonpusmusi no npou3eo0cmey XUMUYECKUX
yoobpenuil ¢ ucnoavsosanuem mexuvonocuu RFID. Ilpeocmasnenvt 6onpocsi
6H€()peHu}l mexnojocuu, OCHOB8bl NPOcPpAMMHO2O obecneuenus u mexHuyecKue
HACMPOUKU.

Abstract: The article describes the implementation of an automation system
for labeling finished products of a chemical fertilizer production enterprise using
RFID technology. Issues of technology implementation, software basics and
technical settings are presented.

Kalit so‘zlar: RFID-texnologisi, markirovka, avtomatik nazorat, dasturiy
vosita, texnik ta 'minot.

KinwueBblie cioBa: mapkuposka, POH/[-mexnonocus, asmomamuieckoe
ynpaeieHue, UHCMpyMeHm, MmexHu4ecKass no00epi’cKa.
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RFID (R adio F requency ID entification, radiochastotali aniglash)—bu
transponderlar yoki RFID teglari deb ataladigan ma’lumotlar radio signallari
yordamida o‘qiladigan yoki yoziladigan ob’ektlarni avtomatik aniglash usuli.

RFID-texnologisi tovar va yuklarni insonning bevosita ishtirokisiz texnologik
tizim doirasida avtomatik tarzda gayd etish imkonini beradi. Tizimning ishlashi
maxsus RFID (teglari) yorlig‘t va RFID tegida saglangan ma’lumotlarni
o‘qiydigan mikroprotsessorli qurilmalardan foydalanishga asoslangan. RFID
texnologisi ishlab chigarish, transport, logistika, chorvachilik, parrandachilik,
sog‘ligni saqlash, farmasevtika, chakana savdo, va boshgalar kabi inson
faoliyatining turli sohalarida muhim o‘rin tutadi. Bu tizimidan foydalanishning
asosly sabablari sifatida quydagilarni misol gilishimiz mumkin: - Ishlab chigarish
jarayonida avtomatlashtirish tizimlarini Kiritish bilan samaradorlikga erishish. RFID
texnologisi tovarlar va materiallarni tez va oson turini aniglash va kuzatish imkonini
zaruriyati; RFID texnologisi ishlab chigarish jarayonining turli bosgichlarida
tovarlarning kelib chigishi va holatini kuzatish imkoniyati orgali mahsulot tarkibi va
sifatini kafolatlash; - Standartlashtirish. RFID texnologisi mahsulot sifati
standartlarini  nazorat qilish  bilan  sertifikatlashtirish  tartib-qoidalarini
soddalashtirish; - Xisob yuritish tizimini avtomatlashtirish. Aytib o‘tilganlar asosida
xulosalash mumkmnki, ishlab chigarish sanoatida RFID texnologisi dan
foydalanish va uni takomillashtirish dolzarb masala. RFID tegi ma’lumotlarni
gabul gilish, saglash va uzatish mikrochipi va antennalarni dan iborat. RFID teglari
turli formalarida bo‘lishi mumkin. RFID texnologiyasi - radiochastotali
identifikatsiyalash tizimi xisoblanadi. Ushbu texnologiya yordamida tovar va
yuklarni insonning bevosita ishtirokisiz texnologik tizim doirasida avtomatik tarzda
gayd etish imkonini beradi. RFIDtexnologiyasinig qo‘llanilishi doimiy ravishda
kengayib bormoqda. Bu esa 0z navbatida jarayonni avtomatlashtirish imkoniyatini
beradi; Omborlarda — onlayn ravishda tovar va maxsulotni gaerda joylashgani, uni
yuklash tizimini tezlashishiga, inson ominilining ta’sirini kamayishiga va o‘g‘irlikni
oldini olishda; Ishlab chigarishda — ishlab chigrilayotgan maxsulotni xisoblash,
texnologik operatsiyalarni nazorat gilish va tayyor maxsulotni markirovkalash;
Savdo soxasida — tovarlarni yetkazib berish va ishlab chigarishdan savdo
peshtaxtagacha kuzatish va o‘g‘rilikni oldini olish; Chovachilikda va
parrandachilikda — chorvani inventarizatsiya qilish va xisobini olib borish; Sog‘ligni
saglash va farmasevtika — bemorlani kartatekasini olib borish va dori darmonlarni
inventarizatsiyasi; Transport va logistikada — Parkovka shlangbaunlarini ishlatishda
va tovarlarni junatmalarida. Kutubxonalarda - kitoblarni inventarizatsiya gilish va

xisob kitobi; RFID — teglar o‘z navbatida qo‘llanilishiga garab quidagi shaklda
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bo‘lishim mumkin: Stiker shaklida — tovar va maxsulotga yopishtirladigan xolda;
Plastik karta shaklda - bank kartalarida tizimida; Keramik shaklda — avtomobil
parkovka qilishda keng ishlatidai; Braslet shaklda — asosan meditsina keng
qo‘llaniladi; RFID teglari turlari hagida. 1) Aktiv - quvvat manbai (batareya) bilan
o‘rnatilgan RFID teglari aktiv deb ataladi; 2) Passiv RFID teglari - oz quvvat
manbai bo‘lmagan teglar; 3) Yarim aktiv (yoki yarim passiv) - aktiv va passiv
teglarning funksiyalarini qo‘llab-quvvatlaydi.

Ishlatiladigan chastotalariga garab: Past chastotali teglar - LF (Low
Frequency): 30-300 kGs. Amaldagi diapazon 125-134,2 kGs. Ular 1 sm dan 20 sm
gacha (maxsulotning o‘lchamiga qarab) masofada ishlaydi. Yuqori chastotali teglar
- HF (High Frequency): 3-30 MGs. Amaldagi diapazon - 13,56 MGs. Ular 20 sm
dan 2 m gacha (antennaning sezgirligiga garab) masofada ishlaydi. HF RFID
chiplari UHF (Ultra High Frequency) chiplariga o‘xshaydi.(1-rasm) Ultra yuqori
chastotali - UHF (Ultra High Frequency): 300 MGs dan 3 GGs gacha.
Qo‘llaniladigan diapazon 860-960 MGs. 100 m gacha radiusda. RFID texnologiyasi
radio chastota signallari yordamida kontaktsiz m’lumotlar uzatish asosida ishlaydi.
U uchta asosiy komponentdan iborat: Ushbu mikrochip, shuningdek, yorligning RF
signallari bilan o‘zaro t’siriga imkon beruvchi antennani oz ichiga oladi.

RFID Frequencies

LF HF UHF

1-rasm

RFID o‘quvchilar: o‘quvchi-bu signallarini ishlab chigaradigan va ularni
faollashtirish uchun antennaga uzatuvchi qurilma RFID teglar. Yorliq o‘quvchi
oralig'ida bo‘lsa, u signalni gabul giladi, faollashadi va o‘z m’lumotlarini o‘quvchiga
qaytaradi. Dasturiy t’'minot: RFID teglaridan O‘qilgan m’lumotlarni boshqarish va
qayta ishlash uchun odatda maxsus dasturiy t’minot ishlatiladi. Maxsulotlarni
markirovkalash tizimni korxona shartlaridan kelib chigib qurildi va sozlanildi.
Korxonada ishlab chigilgan tayyor mahsulotlarni goplanish jarayonida maxsus
oldtndan tayyorlab qo‘yilgan yorlig® yopishtiriladi. Tayyor mahsulot shu vaqtdan
boshlab tizim tarkibiga kiradi. Maxsulotni keyingi etaplardagi xarakatlari tizim
nazoratida bo‘ladi. Bundan tashqari, mahsulotni chiqarishda maxsulot har doim
m’lum bir etiketkaga ega bo‘lishi talab qilishini hisobga olish kerak. Tayyor
mahsulot markalash moslamasini boshqarish tizimi nazorati ostida xaridorga yetib
boradi. Markirovkalash tizimi har doim har bir maxsulotning gaerda joylashgani
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haqgida real vaqt rejimida ma’lumot beradi. Ayni paytda tizim tayyor maxsulot uchun
zarurty hujjatlar yaratadi. Tizimda RFID Mobile va RFID-POS tizimlaridan
foydalangan.

Logistika bo‘limidan birlamchi ma’lumotlarning har bir Kkiritilishi (hisob-
faktura, buyrug-faktura yoki invoys buyurtmasi) bilan RFID-POS ma’lumotlari
paydo bo‘ladi va tizimda yangilanadi. Bu jarayonda yana bir imkoniyatini ko‘rsatib
o‘tish lozim. Tayyor mahsulotlarning har bir gadoqlangan qoplari jo*‘natilish oxirida
chiquvchi mahsulotlarning umumiy og‘irligi kam yoki ortigcha bo‘lishi mumkin.
Skanerlash jarayoni interaktiv formatda amalga oshiriladi. Bu ma’lumotlarni
tekshirish bilan har bir noyob(unikal) markalash ragamini ko‘rsatadi.

Xulosa gilib inson omilini oldini olish va uning vaqgtini tejashga, jarayonni
avtomatlashtishishga, qog‘ozli byurokratik ishlarini qisqarishiga olshiga,
inventarizatsiya ishini takomillashishiga va osonlashishiga, ish kuchini pasayishiga,
minimal hatoliklar bilan yugori natijalar olishga, elektron xukumatini joriy etishga,
maxsulot va moddiy boyliklarni nazorat qilishga va xaridorgacha jarayonini
kuzatishga, omborlarda maxsulotlarni chigshish tezligini oshishiga olib keladi.
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METOAbI KOMAH/, JIEBEPPBE, MUKEJIA/IBE, KPBIJIOBA JJIsA
COBCTBEHHBIX 3HAUEHU MATPHII

A. IMOMOB, 3. ABAYKOINPOB
HamaHranckuii rocyiapcTBeHHbIH YHUBEPCUTET
e-mail: elbek6791abdugodirov07@mail.ru,

AHHOTAIUsI: B JaHHOHM Te3uca MpoBeleHa padoTa Mo pacdyery MeTOJaMH
JleBepne, Muxenanze, Kuycanaca u KpbuioBa Haxox/1eHHs] COOCTBEHHBIX 3HAYCHHNA
matpuIl B mporpamme Python u cucreme MathCad.

KaroueBbie cioBa: meton JleBepbe, Muxenanze, Kuycamaca u Kpsuiosa.
[Tporpamma Python, cucrema MathCad, marpuiia, coOOCTBEeHHOE 3HAUYCHUE.

Abstract: in this thesis, work was carried out to calculate the eigenvalues of
matrices using the methods of Le Verrier, Mikheladze, Kiousalas and Krylov in the
Python program and the MathCad system.

Key words: method of Le Verrier, Mikheladze, Kiousalas and Krylov. Python
program, MathCad system, matrix, eigenvalue.

Annotatsiya: ushbu tezisdaa matritsalarning xos qiymatlarini topishning
Leverrier, Mikeladze, Kiusalaas hamda Krilov metodlarini Python dasturi va
MathCad tizimida hisoblab topilganligi to’g’risida ish olib borilgan.

Kalit so‘zlar: Leverrier, Mikeladze, Kiusalaas hamda Krilov metod. Python
dasturi, MathCad tizimi, matritsa, xos qiymat.

IToctanoBka 3amauym. B naHHOM cTarbe paccMarpuBarOTCs NPUMEHEHUE
U(PPOBBIX TEXHOJOTUH B PEIICHUH TpaKTH4YecKuxX [1-6] 3amad o cOOCTBEHHBIX
3HAYEHUM MAaTpHUIl KIACCUYECKMMHU METOJAaMH II0 OIpeAesieHuto, JleBeppsbe,
Mukenanze, akaa. KpbuioBa mnogHOW npoOeMbl W METOJIOM  UTEpaluu
HKCTPEMAJIbHBIX COOCTBEHHBIX 3HaueHuM. B KauecTBe NpOrpaMMHBIX CpEICTB

WCII0JIb30BaHbl MaTeMatudeckue cucrembl Mathcad m Python. Martemarnuecku
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3a71a4a 0 COOCTBEHHBIX 3HAUECHUM CTAaBUTCS Tak: HAaUTHU: X € R",x# 0,A € R(C) : Ax =X

. be3 ucnonp3oBanus UPPOBHIX TEXHOIOTUH 3aa4a MPEICTABIAECT 3HAYUTEIbHBIC
TPYJIHOCTH.
1. Knaccuveckuii MeTOA COCTOUT MX JIBYX ATanoB: 1) mocrpoeHue

XapaKTepUCTHIecKOro ypaHerns (XY) : D(A) =[AE-A=(A"-Y_" pA"")=0;
2) pemenme XY: D(A,)=[L,E-A=0,i=1.n,

1.1. Pemienue B Mathcad
1 2 3
2 3 4
3 4 1
4 1 2 3

D(X) :Z‘E*X—N —):|.60-|-64*X—28*X2 —8*X3 + X4 // moctpoenne XY

ORIGIN: =1 A= n:=cols(A) E :=identity(n) //3amanue maTpui

N RN

p(x) = D(x)coeffs,x—>[160 64 -28 -8 1 ]T // kosddurenter XY
r= polyroots(p)r:[—2.828 -2 2.828 10]T // BeiBO C3 1 CB

Pemenune B Python

import numpy as np # BeI30B NUMpPY
A=np.mat([[1,2,3,4], [2,3,4,1],
[3,4,1,2,],[4,1,2,3]]) # BBOX
MaTpHUILbI

print(‘A:\n’,A) # BBIBOJ A
IA=np.linalg.eigvals(A) # Beruuc. C3

Iv=np.linalg.eig(A) # naiitu CB
print(‘eigvalues of A:’,1A) #
BeIBOAC3

print(‘eigenvecs of A:’,lv) #
BEIBOICB

Pesynbrart: eigvalues of A:

[—2.828 -2 2.828 10]

2.Meton JleBeppbe (1846) cocToUT U3 CIAEAYIONIMX 3TAMNOB: | )BEIUUCIISIIOTCS

crerneHn MaTpuibl A,k =1..n; 2) BEIYHUCISIOTCS CIIEIBL: s, =trace(AX) =af +..+a ;

3) BeiuncisAOTCA K03 dunreHTsl XY 1o ¢popmynam HerotoHa:

P =S, By =(Sk —PS pk7151)/k’k =2.n<Mp=s;M =[Mi,j]’Mi,j =s[i—jli> j;Mi,i :i;Mi,j =0, j>i

4) pemaeTcsi xapakrepucTuueckoe ypasHenue A:D(A)=0;
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2.1. Meton JleBeppbe B Mathcad.

T
A= eigenvala( &) v o= eigenvecs(A) A = =288 -2 2838 100 w=

ORIGIN: =1 A=

w N -
R A~ WDN
N P B W
w NN R

4

-0633 05 0271 035
-0371 05 -0@53 05
0633 05 -0271 05
0271 05 0653 03

n:=cols(A) E :=identity(n) D(x) :=|E*x— A| //marpuuI

k:i=1.n s :=tr(A“) s" =(8 120 992 1.014*10*) p, :=s,//BBIUKCICHHE CIIEIOB MATPHLIBI

M= |foricsl.n
for jel.n

Mi,_‘i{_ Si—_‘i if _1{1

I'u'IiIJ-*:—I:I :Ifj}i

I

M i if j=1i di=s M=

1 0 o0
a 2 0010
120 8 30
ez 120 2 4

//matpuna CJIAY

g=M"**d qi=—q i==1.n p,=q,., p' =[160 64 —28 —8] P :=stack(p,)

P =[160 64 —28 -8 1]

p, r:= polyroots(P) r' =(-2.828 —2 2,828 10)

2.2. Metona JleBeppbe B Python

# Leverrier method’s 1
import numpy as np
import math as mt
A=np.array([[1,2,3,4], [2,3,4,1],
[3,4,1,2], [4,1,2,3]])
n=A.ndim #n=4# n=A.shape[0]
E=np.identity(n) # E=np.eye(n)
M=np.zeros((n,n))
#M=np.zeros_like(A)
d=np.zeros(n)
s=np.zeros(n)
#s[k]=trace(A"k),k=0..n-1
for k in range(0,n):
B=numpy.linalg.matrix_power(A,k)
s[k]=trace(B)
# matrix M
for i in range(0,n):

for j in range(0,n):

if j<i:M[i,j]=s[i-j-1]
elif j=i: M[i,j]=i
elif j>i :M[i,j]=0
#right hand of Mp=d
for i in range(0,n):d[i]=s[i]
#solving of Mp=d
p=np.linalg.solve(M,d)
#p=[p[0],...,p[n-1])
print(‘ koef.pol p:\n’,p)
#inserting 1 at the beginning of p
p=np.insert(p,0,1)# p=[1,p[0],...,p[n-1])
print(‘koef.pol p=",p)
r=np.roots(p)
print(‘roots:\n’,r)
koef pol p=[-8,-28,64,160]
koef pol p=[1.,-8,-28,64,160]
roots:
[10.,2.828427712, -2. 828427712, -2]
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3.Metoa Mukesnanse. Unes merona: no reopeme ['amuiibrona-Kemnm:
D(A)=[\E-A| _, =0. 910 nact CJIAY: D())=[iE-A=i"-pi"" -..—p,=0,i=L.n.

3.1. Meroa Mukeaanze B Mathcad.

1 2 3 4
. . 2 3 4 1] . . . .
ORIGIN:=1 n:=4 E:=identity(n) A:= i=1.n ji=1.nD,:=|E*i-Al d,=i"-D,
34 1 2
4 1 2 3
~188 1 1 11
-112 , 8 4 21
d= M, =" M= p=M"*d
116 B 27 9 31
544 64 16 4 1 // Mp=d

p'=[8 28 64 -160] g =-p, ., q =[160 64 -28 -8] P:=stack(q,) P" =[16064 -28-8 ]
r:= polyroots(P) r =[-2.88 -2 2.828 10] rl:=eigenvals(A) rl' =[-2.828 -2 2.828 10]
3.2. Metoa Muxkenanze B Python

# Mikeladze method’s for i in range(1,n+1):

import numpy as np for j in range(1,n+1):

import math M[i-1,j-1]=math.pow(i,n-j)

A=np.array([[1,2,3,4], [2,3,4,1], #p=[p(1),...,p[n])

[3,4,1,2], [4,1,2,3]]) print(‘ koef.pol p:\n’,p)

n=A.ndin(A) #n=4 #n= n=A.shape[0] | #inserting 1 at the beginning of p

E=np.identity(n) p=np.insert(p,0,1)#

M=np.zeros((n,n)) p=[1,p[1]....,p[n])

D=np.zeros(n) print(‘koef.pol p:\n’,p)

d=np.zeros(n) r=np.roots(p)

# matrix M and rigth hand of Mp=d | print(‘roots:\n’,r)

for i in range(1,n+1): koef pol p:[-8,-28,64,160]
D[i-1]=np.linalg,det(E*i-A) koef pol p:[1.,-8,-28,64,160]
d[i-1]=D[i-1]-pow(i,n) roots:

# solving of Mp=d [10.,2.828427712, -2. 828427712, -

p=np.linalg.solve(M,d) 2]

4. Metoa akaia. Kpbliosa.
Iycrs D(A)=|AE-A|=A" - pA"-..-p,,A— P, =0 xapakrepucruueckoe ypasuenue. ITo
teopeme ['ammnprona-Kemm umeem: D(A)=0: D(A):‘AE-A‘ =0,r.e.
p, A"+ p,A"?+...+p E = A" .Ilocnennee ypaBHEeHHE YMHOKUM Ha IIPOU3BOJIBHBIN

HEHYJIEBOM BEeKTOp X€R" ¥ mojydaeM BEKTOpHOE ypaBHEHHE:
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p, A" X+ p, A" x+...+p Ex = A"X.

BBomst BekTophl X7 = AU *x j=1.n, kak

M=[M, ], M<">:[M“ M,

(4)

CTOJIOIbI MATPHULIBI

T j-1 : . n
M, T M;; =(A7X);, j=1.nd = A'x

JUTSI HEM3BECTHBIX KOY(PPUITMEHTOB BEKOBOTO YPABHEHUS MOJIyIaeM CUCTEMY

JINHEWHBIX YPAaBHEHUMN BUJA:

M, = (A *X),,dy = (AT *X),

E = identity(n)

d=A"*x p=M"*d

_Mll MlZ Mln pl 1
MZl MZZ MZn * p2 — 2
_Mnl MnZ Mnn_ _pn_ _dn_
4.1. Meton akan. KpeutoBa B Mathcad
1 2 3 4
ORIGIN:=1 m:=4  , |2 3 4 1| _
= X =
3 4 1 2
4 1 2 3
1 1 30
2 24
k:=1.n M= = A1*x M = 0
0 3 22
0 4 24

r:=polyroots(P) s:=eigenvals(A)
r=[-2.828 -2 2828 10] s=[-2.828
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—2 2828 10].

4.2. Meton akaa. KperuioBa B Python

# akad.Krilov method’s
import numpy as np
import math
A=np.array([[1,2,3,4], [2,3,4,1],
[3,4,1,2], [4,1,2,3]])
x=np.array([1.0,0.0,0.0,0.0])
n=4
E=np.identity(n)
M=np.zeros((n,n))
D=np.array([1.0,2.0,3.0,4.0])
d=np. array([1.0,2.0,3.0,4.0])
# matrix M
for j in range(0,n):

for i in range(0,n):

B=np.linalg.matrix_power(A,j)

y=np.dot(B,x)
M[i.jI=yli]
B=np.linalg.matrix_power(A,n)
d=np.dot(B,x)
#solving of Mp=d
p=np.linalg.solve(M,d)
#p=[p[0],...,p[n-1]]
p=np.insert(p,0,1)# p=[1,p[0],....p[n-
1)
print(‘koef.pol p:\n’,p)
r=np.roots(p)
print(‘lambda of A:\n’,r);

r=[-2828 -2 2828 10|

251




5. IIporpaMmbl Aj11 MAKCHMAJIbHOT0 COOCTBEHHOT0 3HAYEHMSI.
Wpes MeToIa: UMEET MECTO HEPABEHCTBA A,y < max(u, Au) /(u, ) < Apax-

5.1.MeTtox utepanun 1 A,,,, B Mathcad.

1 2 3 4 1
ORIGIN:=1 n:=4 a=|? 2 % 1|9 E = identity(n)
3 4 1 2 0
4 1 2 3 0
Ne | u p=|z|=|Au| | u=z/p lu(u)=uAu/(u,u)
1 |[1.0,0.0,0.0,0.0] 5.477 [0.183,0,365.0.548,0.730] | 8
2 |[0.183,0,365.0.548,0.730] | 9.194 [0.596,0.477,0.437,0.477] | 9.83
3 | [0.596,0.477,0.437,0.477] | 9.934 [0.480,0.488,0.512,0.520] | 9.987
4 |[0.480,0.488,0.512,0.520] | 9.995 [0.507,0.499,0.494,0.499] | 9.999
5 |[0.507,0.499,0.494,0.499] | 10 [0.499,0.499,0.501,0.501] | 10
5.2.MeTtoa utepanun aias A,,,, B Python.
# methods of Kiusalaas p=np. dot (z, z) #p=z*z
import numpy as np u=z/p; y=np. dot (A, u)
A=np. array ([[1,2,3,4], [2,3,4,1], mu=np.dot(u, v)/dot(u, u) #u(u)
[3,4,1,2], [4,1,2,3]]) print (‘num of iter =, 1)
u=np. array ([1.0,0.0,0.0,0.0]) print (‘lmax=", mu)
for i in range (1,15): i=12,1=9.9....98 | i=14,A=10.0
z=np.dot(A,u) #z=A*x
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TEXHOJOI'USA CUHTE3A PEYU U EI'O IPUMEHEHUE B
OBPA3OBAHUU U OBYYEHUU

Kapumos U. K.}, Koouios C. C.2

YAccuemenm, CamI'V umenu Llapopa Pawmoosa, islom.k1995@gmail.com
2lToyenm, Caml'y umenu Ilapogha Pawuoosa, kobsam@yandex.ru

AnHoTanuaA. B ganHoi pabote oOcyx)aaroTcs MpoodIeMbl CHHTE3a PEUH U €ro
HCIIOJIb30BaHWE B OOpa30BaHMM M OOy4Ye€HUU. DTO 3ajlaya SIBISIETCS OJHUM U3
OCHOBHBIX Pa3ciIOB 06pa6OTKI/I C€CTCCTBECHHOI'O A3bIKA. AHaJII/ISI/IPOBaHBI IoaAxoau
Hp606paSOBaHI/I5[ TCKCTa W CHHTC3a PCYM, BBBIACJICHBI IIO0JIOXUTCIBHBIC U
OTpHUOATCIBbHBIC CTOPOHBI 3THUX IIOAXOIOB. PaCKpBIBaeTCSI Hpe,Z[JIO)I(eHHHﬁ HaMH
aBTOMATHYECCKUM CHUHTE3 pceun Ha Oase p060TI/IBI/Ip0BaHHOFO O3BYYHMBaHUA TCKCTA.
VYKa3Hbli MyTH IPUMEHEHUS 3TOTO MOJX0/1a B 00pa30BaHUHU.

KiaroueBrbie cjoBa: KoMrbloTepHas JUHTBUCTHKA, pabOTKa €CTECTBEHHOIO
sA3bIKa, CHHTC3 pCYH, HCKYCCTBGHHBIﬁ HUHTCIIJICKT.

Annotation. This paper discusses the problems of speech synthesis and its use
in education and training. This task is one of the main sections of natural language
processing. The approaches to text transformation and speech synthesis are
analyzed, and the positive and negative aspects of these approaches are highlighted.
The automatic speech synthesis we proposed based on robotic text dubbing is
revealed. Indicative ways of applying this approach in education.

Key words: Computational linguistics, natural language processing, Text-to-
Speech, artificial intelligence.

Annotatsiya. Ushbu ishda matnni keltririshni, ta'lim va o’qitishda foydalanish
yo’nalishlari muhokama qilinadi. Bu vazifa tabiiy tilni qayta ishlashning asosiy
masalalaridan biridir. Matnni gayta ishlash va nutgga keltirish metodlari tahlil
gilinadi, ularning ijobily va salbiy tomonlari ajratiladi. Biz taklif gilgan
robotlashtirilgan avtomatik matinni nutqqa keltirish va o’qish bayon etilgan.
Ta’limda ushbu yondashuvdan foydalanishning yo’llari ko’rsatilgan.

Kalitli so’zlar: Kompyuter lingvistikasi, tabiiy tilni gayta ishlash, matnni
nutqga keltirish, suniy intellekt.

Cunre3 peun - 3TO POPMUPOBAHUE PEUECBOTO CUTHAJIA 11O MEYATHOMY TEKCTY.
CuHTe3 peud OJHO U3 HAINpaBleHUH O00JACTU HCKYCCTBEHHOI'O HWHTEJUICKTA.
CuHTE30M peuu Mpexie BCEro Ha3bIBACTCS BCE, YUTO CBA3AHO C MCKYCCTBEHHBIM
IPOU3BOJICTBOM 4YesioBeueckor peun. CHHTE3aTOp peuu - CTPYKTypa, CocoOHas
MEePEeBOJIUTh TEKCT B peYb, B MPOrPAMMHOM OOECICUCHUU W/WIM ammapaTHbIX
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cpenctBax. Bmecto TepmMuHA «CHHTE3 peum» HMCHOJIB3YIOT abOpeBuatypy TTS,
KOTOpas paciuirdppoBbiBacTcs Kak Text-to-Speech.

CuHTE3 pedH UCTIOIB3YETCS BO MHOTHX MPEIMETHBIX 00acTsax. OTHUM U3 HUX
B oOpa3zoBaHuM M oOyueHue. B nanHOil paboTe paccMaTpuBaeTcs HMEHHO
NPUMEHEHHE pe3yNbTaToB [ 1S B oOpraHum3anuu 00pa30BaTeIbHOTO TMpoIlecca,
U3Y4YCHUH, OOJICTYCHUH M YCBOEHUS yUeOHBIX MaTepHalioB. AHaIN3 MpoOJIeM U
pe3yNbTaThl CHHTE3a PEUM IOKa3bIBAET CJEAYIONINE OCHOBHBIC HAIpaBlICHUS,
KOTOPBIE MOXKHO C YCIIEXOM HCIOIB30BaTh B Mpoiecce 00ydeHusl.

Ayouoknueu yueonwvix mamepuanos. lIlpm 3ToM ydeOHBIE MaTepHUAIIbI
MPUBOAATCS B OOWH W3 ayauodopmaroB (.mp3, .wav, .00g U T.1.) U TO3BOJSIOT
CTYJIGHTY MPOCIYIINBATh 3TH (ailyibl B r000e BpeMs. HegoctaTkom siBisieTcs To,
YTO MPUMEHEHHE ITOTO METO/A B TOUHBIX HAyKaX UMEET HeJJOCTaTOK U3-3a MPo0IeM
C UTeHUEM (POopMyII.

IIpeobpazosanue mexcma 6 peuvb no380aiem CAenbiM U CAAO0BUOAUUM
paboTaTh B peKUME PEaTbHOTO BPEMEHH BO BPEMS YTCHUS YICOHBIX MaTEpPHAIIOB.
TpeOyeTcst HEOOXOAUMOCTD B TOTIOTHUTEIBHBIX TaJKETaX.

Opeanusayua  ungopmayuonHou  cucmemvl 00  00paA308aMeENbHOM
yupexcoenuu. W3BecTHO, 4Yro 0a3a JaHHBIX O0OpPA30BATENBHBIX YUPEKICHUN
YBEIMYHMBACTCSA C KaXJbIM JHEM, HHPOpMANUsS O HHX OOHOBIACTCSA, a s
MIPEACTABICHHS 3TOW MH(POpPMAIIMK B MHTEPAKTUBHOM BHUE YIOOHO MCITOIH30BAThH
03BYYHBAHUE TEKCTA.

Ilonesen  usyuarowum  UHOCMPAHHBIL — A3bIK  TEXHOJNOTH 1S  Kak
JIOTIOTHUTENBHBIA MHCTPYMEHT. B 3TOM ciyuae u3ydwarolue MOTYT Hay4YUThCS
MPaBIIIBHOMY MPOU3HOIICHUIO OMPEIEICHHOTO CJI0Ba WM YTEHUIO MPETOKEHUH,
MPOM3HOCS €r0 HECKOJIBKO Pa3 ¢ MOMOIIbI0 HHCTPYMEHTAIBHBIX CPEJICTB.

Jlucmanyuonnoe obyuenue uepez ayouo-urnmepgeticol. ITO TPEICTABISICT
co00i BAXXHYIO M Pa3BUBAIOLLYIOCS 00J1aCTh, OCOOEHHO B KOHTEKCTE JOCTYIMHOCTH
¥ y100CTBa JJI1 MIMPOKOT0 KPyra CTyASHTOB. Ayano-uHTepderchbl MOTYT BKIIIOUATh
B ce0sl pasMUYHBIC TEXHOJOTHH, TaKHE KaK TOJOCOBBIE ACCHCTEHTHI, MOAKACTHI,
ayJIUOKYPCHI U CHHTE3 PEUH.

llepconanusuposannoe obyuwenue. Cuctembl Ha ocHoBe WM wmoryt
aJIanTHPOBATh MoJIady MaTepuaia MmojJ KOHKPETHOrO CTYJAEHTa, UCIONb3Ysl CHHTE3
peur s OOBSCHEHHUS CJIOXKHBIX KOHIICMIIMM Ha MOHSTHOM si3bike. MHTerpamnus
TEKCTa, BUIE0 M CHHTE3MPOBAHHOW PEUYH MO3BOJIAET CO3/1aBaTh OoJiee TMHAMUYHbBIC
U yBJICKATEIbHBIC YUCOHBIC MATEPUATTBI.

Hnmepaxmusnoe obyuenue u eeumughuxkayusi. VIHTEpakTUBHBIE YueOHBIE
MIPUJIOKEHUS MOTYT HCIIONB30BAaTh CHUHTE3 PEYM IS CO3JaHUS MHTEPAKTHUBHBIX
YPOKOB, TJ/I€ TOJIOCOBBIE€ ACCHUCTEHTHI MOMOTAIOT CTYJIEHTaM IPOXOJUTH Yepe3

3a/1aHUsl U IPEAOCTABIIAIOT OOpaTHYIO CBs3b. B reitmudukaius oOydyeHusi, urpax u
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00y4arolux MPUIOKEHUAX CUHTE3 PEYH MOKET ObITh MCHOJB30BaH JJISI CO3JaHUs
JIMAJIOrOB C BUPTyaJIbHBIMU MEPCOHAXKAMM, UTO JENAET Mpolecc o0ydeHus: Oosee
YBIICKATEIbHBIM.

B kmaccupukanmm cuHTE3a peud ecTh JBa OCHOBHBIX IOJXOJa:
KOHKaTE€HaTUBHBI M MapaMeTpuyeckuid Meroabl. Mbl OyneM HCIonb30BaTh
dbopmanTHbIN cuHTE3. DOPMAHTHBINA CUHTE3 HE UCIIOJIB3YET 00pa3Ilbl YeTOBEUYECKOM
peur B Ipoiiecce cBoeil paboThl. BMECTO 3TOro CMHTE3MPOBAHHBINA PEYEBOM BHIBOJL
CO3JaeTCsl C MCIIOJB30BAHUEM AJIMTHUBHOTO CHUHTE3a M AKyCTHYECKOM MOJEIIH.
IIpouecc npeoOpa3zoBaHMs TEKCTA B pe€4b OMMCHIBAECTCS Ha 0a3e CASAYIOLUIUX ITAloB
(Puc. 1.):

v' CospmaHue s3bIKOBOTO KOpITyca JJIst IPEoOpa30BaHUs TEKCTa B PEUb.

v' JleneHue TEKCTA Ha CJIOTH.

v Pasbuenue Tekcta Ha (DOHEMBI.

v’ ®opMupoOBaHHE peud U3 (POHEM.

Tekct Cnoru PoHema Peub

Puc. 1. Dransl npeoObpa3zoBaHus TEKCTa B PeUb

Ha ceropgnsmiamii AeHb CyIIECTBYET MHOKECTBO MOJIXO0B MPeoOpa3OBaHUS
TekcTa B peub. K cokajeHuro, Bce €llle CYIIECTBYIOT MPOOJEeMbl, C KOTOPBIMU
CTaJIKMBAIOTCS pa3pabOTUnKu Takux cucteM. CaMoi riiaBHOM mpoOJIeMOoi SBIISIETCS
BBIPA3UTEIBHOCTh CHUHTE3UPOBAHHON peun. g pelieHus AaHHOW MPOOIEeMbl
HEOOXO/IUMO: YJIYUYIIUTh OINpEJEICHUE CHUCTEMbl MPABUIBHOCTH YCTAHOBKHU
yaapenusi (K TpuMepy ciioBa omorpadbl, OJUHAKOBBIC MO HAMHCAHHUIO, HO C
pa3HBIMU  yAApPEHUSIMU) U OMNpEeNeJeHHWE  MPaBUIBHOW  WHTOHAILUU
(BOCKJIMIIATENbHBIE, BOMPOCHUTENIHbHBIE WM MOBECTBOBATENbHBIE MPEAJIOKEHHUS).
Ectp Taxke 3amaum ynaydllleHUus HOpMalu3allMik M TMpeoOpa3oBaHMs TEKCTa B
dboHeTHUECKOE Mpe/ICTaBICHUE.

[Ipu pemernu oOpaTHON 3a7a4yl TIEPEBOJIa PEYM B TEKCT, MPEANOJIaraeTcs
OPUMEHUTH €€ K oOpasoBaTeslbHbIM poOoTam. Takue poOOTHI B 00pa3oBaHUM
MPEJOCTABISAIOT YHUKAJIBbHBIE BO3MOXXHOCTH JJISI Pa3BUTHUSL Y CTYJEHTOB
NPAKTUYECKUX HABBIKOB, KPUTUYECKOTO MBIIICHHS U KPEATUBHOCTH.
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MUHITDA ELEKTROMAGNIT MAYDONNI ONLAYN MONITORING
QILISH

Latifov Sh.A.1, Karimov |.K .2

Y(Samargand davlat universiteti talabasi, shahzodjonlatifov@gmail.com)
2(Samargand davlat universiteti assistenti, islom.k1995@gmail.com)

Annotatsiya. Atrof muhitda mavjud elektromagnit maydon hagidagi
ma’lumotlarni masofadan turib monitoring qilish masalasi ushbu ishda ko’rib
chigilgan. Masalni yechishda IoT elementlari qo‘lanilgan bo‘lib olingan natijalar
mobil ilovada aks ettirilgan.

Annotation. The issue of remote monitoring of information about the
electromagnetic field present in the environment is considered in this work. The
results obtained when solving a problem using 10T elements are reflected in the
mobile application.

AHHoTaums. Bompoc AUCTaHIIMOHHOTO MOHHUTOpHHTa wuWHMopMamuu 00
AIEKTPOMAarHUTHOM I10JI€, TPUCYTCTBYIOIIEM B OKPYKAIOLIEN Cpelie, pACCMOTPEH B
JTaHHOM pabote. Pe3ynbTaThl, MOMyYeHHBIC MIPU PEIICHUU 3a]a4l C TPUMEHEHUEM
DJICMCHTOB |OT, OTPAXKAKOTCA B MOOUJILHOM ITPUIIOKCHHUU.

Kalitli so’zlar: elektromagnit maydon, IoT, ESP WROOM 32, Hall effekti,
hall sensori, Analog-to-Digital Converter (ADC), VCC, GND, KY-024 datchik.

Key words: electromagnetic field, IoT, ESP WROOM 32, Hall effect, Hall
sensor, Analog-to-Digital Converter (ADC), VCC, GND, KY-024 sensor.

KiarwueBble cioBa: anekrpomarautHoe noie, 10T, ESP WROOM 32, s dexr
Xomna, 1aTauk XoJjuia, aHajgoro-mudposoi npeodpazosarens (ALIT), VCC, GND,
natunk KY-024.

Asosiy gism

Elektromagnit maydon - elektr zaryadlarning o‘zaro ta’siri bevosita amalga
oshadigan fizik reallik, materiyaning alohida shakli. Elektr va magnit
maydonlarning kuchlanganligi (induksiyasi) bilan ifodalanadi. Jeyms Klerk
Maksvell Elektromagnit maydon nazariyasini elektromagnit hodisalarning barcha
asosly qonuniyatlarini ifodalovchi bir necha tenglamalar sistemasi ko‘rinishida
ifodalagan (1860). J. Maksvell nazariyasining asosida elektr va magnit
maydonlarning o‘zaro uzviy bog‘lanishda ekanligini ifodalovchi ushbu 2 g‘oya
yotadi:

1. vaqt davomida o‘zgaruvchi har qanday magnit maydon elektr maydonni
yuzaga keltiradi.
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2. vagt davomida o‘zgaruvchi har qanday elektr maydon magnit maydonni
yuzaga keltiradi.

Maksvellning birinchi goyasi to‘g‘riligini elektromagnit induksiya hodisasi
tasdiglaydi, ikkinchisini esa Genri Gers elektromagnit to‘lqinlarni kashf qilishi bilan
isbotlandi. Maxsus shart-sharoitlarda Elektromagnit maydon elektr maydon yoki
magnit maydon ko‘rinishida mavjud bo‘lishi mumkin. Moddiy jismlar tarkib topgan
atomlar teng miqdordagi musbat va manfiy elektr zaryadlarga ega. Atomdagi bu
zaryadlarning Elektromagnit maydon orgali o‘zaro ta’sir qilishi har qganday
holatdagi jism (gaz, suyuglik, gattiq jism, plazma)ning xususiyatlarini belgilaydi.
Elektromagnit o‘zaro ta’sir tabiatda mavjud uch xil fizik o‘zaro ta’sirlarning biri
hisoblanadi.

Zaryadlarning fazoda ganday tagsimlanganligi va ganday harakat qilishi
ma’lum bo‘lsa, bu zaryadlar hosil qilgan Elektromagnit maydon kattaliklarini
aniglash mumkin.

Elektromagnit maydon maishiy elektr texnikalari, radio, uyali telefon, GPS
navigator qurilmalari, yuqori elektr kuchlanish tarmogqlari, transformatorlar, uyali
aloqa stansiyalari, simsiz Internet tarmog‘i va boshqa manbalar asosida yuzaga
keladi. Shuningdek, sun’iy yo‘ldosh orqali signal qabul qiluvchi antennalar ham
elektromagnit maydon hosil giluvchi manbalar ro‘yxati tarkibiga kiritiladi.

Elektromagnit maydonni baholash elektromagnit to‘lginlar va maydonlarning
kuchlanishi, chastotasi va ta’sir doirasini aniqlashni o‘z ichiga oladi. Bu baholash
sog‘lig uchun xavfsizlikni ta’minlash, muhitni muhofaza qilish va texnologik
qurilmalarning to‘g‘ri ishlashini ta’minlash uchun muhimdir. Quyida elektromagnit
maydonni baholashning asosiy usullari va asboblari keltirilgan.

Ma’lumki, har bir elektr bilan ishlovchi asbob-uskunaning atrofida ikki xil
maydon bo‘ladi: elektr maydon va magnit maydon. Ular umumiy qilib elektromagnit
maydon deb ataladi. Bu ikki maydon bir-biriga chambarchas bog‘ligligini hisobga
olgan holda, elektromagnit maydonni baholash maqgsadida uning bir qismi bo‘lmish
magnit maydonni baholash orqali umumiy maydonni baholash yo‘li tanlandi. Bu
magsadda elektromagnit maydonni baholash uchun H-Field Meter yoki Hall
sensoridan foydalanildi. Hall sensorining ishlash prinsipi Hall effektiga asoslangan.

Hall effekti - bu elektr o‘tkazgichidagi elektr tokiga va oqimga perpendikulyar
go‘llaniladigan magnit maydonga ko‘ndalang bo‘lgan elektr o‘tkazgich bo‘ylab
potentsial fargni ishlab chigarish. U 1879 yilda Edvin Xoll tomonidan kashf etilgan.

Hall koeffitsienti induktsiyalangan elektr maydonining ogim zichligi va
qo‘llaniladigan magnit maydon mahsulotiga nisbati sifatida aniglanadi. Bu
o‘tkazgichning ishlab chigarilgan materialining o‘ziga xos xususiyati, chunki uning
giymati ogimni tashkil etuvchi zaryad tashuvchilarning turiga, soniga va

xususiyatlariga bog‘liq.
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Birinchi rasmda fagatgina ragamli signalni chigaruvchi hall sensori turining
sxematik ko‘rinishi keltirilgan. Bu tuzilishdagi hall sensori faqatgina 1 yoki 0
qiymatni qaytaradi va magnit maydonning bor yoki yo‘qligini aniqlashda qo‘l
keladi.

Ikkinchi rasmda fagatgina analog signalni chigaruvchi hall sensori turining
sxematik ko’rinishi keltirilgan. Bu tuzilishdagi hall sensori ma’lum bir oraliqdagi
qiymatlarni gaytaradi va magnit maydonning real vaqtdagi o‘zgarishlarini juda
aniglik bilan chigaradi.

+
Regulator -0 \/ce
| HALL
ELEMENT s
' AMP Schmitt | ©, Digital
= trigger Output
=0 GND

Rasm 1. Ragamli Hall sensori.

Bu yerda: Vcc - quvvat manbai, GND - elektr zanjirini yopish pini, Digital
Output - ragamli signal chigish pini.

Vcc

Regulator O

Rasm 2. Analog hall sensori.

Bu yerda: Vcc - quvvat manbai, Output - analog signal chigish pini, Hall
element - hall effektini sezuvchi element, High Gain Amplifier - signal
kuchaytirgich.

Qo‘yilgan vazifani bajarishda ushbu ikki xususiyatni o’zida jamlagan
sensordan foydalanildi. Yugordagi sensorlarning 3 ta pini mavjud bo’lgan bo’lsa, bu
sensorning 4 ta pini mavjud.
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Uchinchi rasmda keltirilgan Hall sensori bir vaqtning 0’zida ham analog ham
ragamli giymatni gaytaradi. Natijada loyiha anigligi oshadi. Ushbu qurilmaning
pinlari quyidagi vazifani bajaradi (yuqoridan pastga):

AO - Hall effektiga sezgir elementdan olingan analog giymatni qaytaradi;

G - GND - elektr zanjirini manfiy quvvati;

+ - VCC - quvvat manbai;

DO - Hall effektiga sezgir elementdan olingan ragamli gqiymatni gqaytaradi.

Rasm 3. KY-024 markali Digital&Analog Hall sensori

Ushbu qurilmadan giymatlarni olish, ularni Wi-Fi tarmog’i orqali Android
qurilmaga uzatish vazifasini bajarish uchun 30 pinli ESP-WROOM-32
mikrokontrolleridan foydalanildi.

ESP32 Xitoyning Espressif Systems kompaniyasi tomonidan ishlab chigilgan
bo‘lib arzon, kam quvvatli mikroprotsessorlar seriyasidir. Ular Wi-Fi, Bluetooth va
Thread radioaloqa kontrollerlari o‘rnatilgan yaxlit tizimdir. Eski ESP32 va ESP32-
S seriyalarida Tensilica kompaniyasi arxitekturasiga ega protsessor yadrolari
ishlatilgan, so‘nggi ESP32-C, ESP32-H, ESP32-P seriyalarida esa RISC-V ochiq
arxitekturaga ega yadrolar qo‘llanilgan.

Mikrokontrollerga  radiochastota  traktida simmetriya transformatori,
o‘rnatilgan antenna kalitlari, radiochastota komponentlari, past shovqinli
kuchaytirgich, quvvat kuchaytirgichi, filtrlar va quvvatni boshgarish modullari
birlashtirilgan.

Ammo, bu mikrokontrollerning kichkinagina kamchiligi bor: u analog signallar
bilan to’g’ridan-to’g’ri ishlamaydi. Ya’ni mikrokontroller fagatgina ragamli
signallarni to’g’ridan-to’g’r1 qayta ishlaydi. Ammo, buning bir yechimi Analog-to-
Digital Converter(ADC). ADC - bu analogli signallarni ragamli signallarga
aylantirib beruvchi qurilmadir.

30 GPI10Oga ega ESP32 ikkita 12-bitli SAR ADC-ni o‘z ichiga oladi - ADC1 va
ADC?2 - va 15 kanalda o‘Ichovlarni qo‘llab-quvvatlaydi (analog-yoqilgan pinlar).
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ADCI oltita GPIOlar (32 dan 36 gacha va 39), ADC2 esa to‘qqizta GPIOS (0, 2, 4,
12 dan 15 va 25 dan 27 gacha) mavjud. Hall sensoridan analog signalni gabul
qilishda ADC ni qo’llovchi pinlardan GPIO 34 tanlandi va undan foydalanildi.

Ragamli signallarni gabul gilishda esa GP104 tanlandi va undan foydalanildi.
Endi, signallarni GP1IO34 va GPI1O4 pinlari orqali gabul qilib olinganidan so’ng,
ularni gayta ishlashga qulay tipga o’tkazib, tarmoq orqali boshqa biror devaysga,
masalan, mobil telefonga uzatish kerak. Buning uchun ESP WROOM 32
mikrokontrollerining Wi-Fi ga ulanish xususiyatidan foydalanildi va uni server
sifatida qo’llanildi. So’ngra, mobil qurilmadagi dastur orgali ESP WROOM 32 dagi
serverga umumiy Wi-Fi orgali murojaat gilindi hamda undan real vaqt rejimidagi
magnit maydon o’Ichovini olib, mobil qurilmada vizuallashtirildi.

Elektromagnit detector

0

Joriy elektromagnit maydon

ko'rsatkichi

Yangilash
IP ni o'zgartrish

Bazaga yozish »

Rasm 4. Mobil ilova ko‘rinishi

Ishlab chigilgan mobil ilovada shunday xususiyat borki, foydalanuvchi
ixtiyoriga ko’ra olingan natijalarni Google Sheets bulutli xizmatidagi online
jadvalga yozib borish mumkin. Bunda ma’lumotlar hajmi juda katta bo’lib ketmasli
uchun, bu xususiyat fagat zarur vaqgtidagina qo‘llanilishi uchun maxsus tugma
go‘shildi. Ushbu tugma bosilgan zahoti olinayotgan malumotlar vizuallashtirilishi
bilan bir vagtda Google Sheetsdagi maxsus jadvalga yozilaboshlaydi. Ushbu tugma
yana bir marta bosilganda yozish jarayoni to’xtaydi. Buning yordamida zaruriy vaqt
oralig‘idagi giymatlar yo’q bo’lib ketmaydi va keyinchalik foydalanish magsadida
bulutli xizmat xotirasida saglana boradi.
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TABJIUM )KAPAEHUT A KOMIIETEHIIUSABUHA EHJIOIIYB

Mamarxonosa Hunydap I'annesnal, Asmenosa Azuza®
LAnpmoxon maxap 9-yMyMTabIuM MaKTaOu OHA THIIM Ba agaOuéT GaHu YKUTYBUUCH
2 AHAMKOH Mmaxap 1-COHIM MaKTaOHUHT Y30€K THIM YKUTYBUUCHU

AHHOTanudA. Makonana TabpiIuM XapacHUJAa KOMIETCHIUSHUHT MENAaroruk
UMKOHUATIApUAaH (oHJaJaHuIl Macajajapura OepuiraH Ba MapXyl HWITOP
TaXpuOa XakuJia Cy3 FOpPUTHIITaH.

Kauur cy3inap: TeXHOJIOrUs, YKATYBYH, AapC, KOMIETCHIM, MOTUBALIU,

AHHOTaIIl/Iﬂ. B cratbe o0co0oe BHHMaHHE YACIACTCA HCIIOJI30OBAHHIO
negarornyeCkoro KOMIIETCHIHNE B 06p030BaTeHBHOM npomuce, a TaKXKe
OIIKMCBABIOTCA JIYUINNC ITPAKTHUKH.

Karouussble ciioBa: TCXHOJIOIus, Y4uTCJb, YPOK, KOMIICTCHCHUS, MOTHBAIIX:I.

Annotation: The article focuses on the use of the pedagogical pppotencial of
kompetetion in the educational process, and describs the best practices.

Key words: school facilties, texnologi, spiritual and moral efication, a teacher,
lesson.

MabiyMku, MHCOH Xa€Tura KUpuO KelaauraH Xap KaHAal SHTWIMK yHNa
CEprakiiuKHU, XaTTOKA HOPO3WIMKHM yuroranu. IllyHra kypa, y3ok Humiap
JTaBOMUJIA aHbaHABUHN yCyJUIap OWIIaH UIIad KenraH neaaroriap, OyryHra KyHHHHT
y3uJaéK SHTU TabJIUM TeXHoJorusuiapura yrta onmaiawinap. Illynra kypa
KOMMETEeHIUsIBUM EHnomyB acocuaa takomwuiamran J[TC acocuma Ttaxpuba-
CMHOB yTKa3a€TraH »SKCIEpPUMEHTATOp YKUTYBUWJIAp Ba OBpPTAaHTd KyHJa
takomwutamrad JITC nap acocunma gapc yTuiu Kepak OyiaJuraH yKUTYBUHIIAp
SHTY TaJladjap acocH/ia MAITyJIOTIApUHA TAIIKWJI 3Ta OJHUILUIAPH YIyH BaKT Ba
HIAPOUT 3apyp Oynaau.

MakTtabga yKUTHUII XO3UPrd KyHJa XaMm JapCiap opkaid oJub
Oopunaau. Y KUTYBUMIIAP Xap KYHHU JApPCHU PEXATAMITHPUII Ba YHU YTKA3UII OUJiaH

261


https://uz.wikipedia.org/wiki/Elektromagnit_maydon
https://en.wikipedia.org/wiki/Hall_effect

myryutaHaguiap. Opataa gape kanpal OopuiiuHu Oup 23cinad  Kypaiuk.
YKUTYBUM YKYBUMHHU JIOCKara 4akupuO yTraH gapCaa yTWITaH MaB3yHU OT3aKd
ranupu6 OepuliHu Eku OUpOp Macaia, MalIKHU Jockaja €310 Oaxkapud OepuImHu
cypaiiqu. CyHrpa YKHTYBUM YKyBuMra 0axo Kysiu Ba HaBOaTAaru yKyBUHHH
Jockara ynkapaau. JJapCHUHT MKKMHYU KUCMUJa YKUTYBYM HaBOATJard MaB3yHU
TYIIYHTUPAAH Ba yiira Basuda o6epaau. KomneTeHmsaBuii EH0MTyBra aCOCIaHTaH
cTaHAapT Tanabujga dca OomaHu arpodaard oOJaMHU ypraHuimmra Oylirad
MOTHBAIMSACUHU Ky4YaWTUPUII, YHra MakTaOJard MaiuryjioTiap XIETIaH 4eTna
KOJITaH OMJIMMIIApHU YPTaHWII dMac,0amku Oup ymp xa€taa smam yayH doiaanu
ax0opoTIapHU U3JAIL,YHU aHTJIaIl Ba peaj Xa€Taa KyJulai oIl yUyH Talléprapink
SKAaHWHU HaMOWMIII KUJIUIIN Kepak Oyraau.

Bynnait napcnapaa kanjuait 1uakTak tTanadaap Kynuaaam?

Jlactnal ykyB xapa€HUHU OOIIKAPUILHUHT TAMONMIIAPUHU KapaluK:

1 Pexanamrupui

2. Tamkui >Tum

3.AMarnra omuMpuII Ba Ha30par

4 Koppexkuus

S.AHaIM3 KUIUI

VKyB KapaéHUHT acOCHil IIAKIN OyIraH AapC 1y TAMOMHILIAPra acoCiaHuo

Ty3Wwiagd.  YKATYBUM  OyHJAa  XaM  OJJJMHIUra  yxmiam  JapCUHU
pexanamTUPULIN, YHU KaHaai TaIIKUII ATUIITHU yHnamm,1apcHu
YTKa3UIIM,Y3UHUHT Ba YKYBUMWJIAPUHUHT (PAOJUATHHU aHAMM3  KWiMO Oopuiu
OpKaJu Kopperusiyiad O0opuIly Kepak.
IOxopuna kentupwiraH WKKM XWJ TUIJACd JapciapHU aHalu3 KWJIWHTaH[a
MabIyM OyJIIuKH,yJap aBBajio,Japc MaWTHUIa YKUTYBUMHHMHI Ba YKYBUYMHUHT
daonmusatu OunaH QapxiraHanuaap.AHbaHABUI Japc MalTHIa KaTHANIaéTraH Ba
YKATYBYM KypCcaTMacHMHHU I1acCUB paBHIjga Oaxapa€TraH yKyBUuZaH OOl
"(haonusTun" ra altaHTUpAIN.

K.JI.YmHCKUM TOMOHHJAH alTwiraH "Ooyralap MMKOH Kajap MYyCTaKHII
paBuIla YVKUCHUHIIAP, YKUTYBUM 3ca Oy MYCTakui Kapa€HHM OOLIKapuO yHra
MaTepuaiap OepcuH",ieraH ran 3aMOHABUN JIapC MAar3WHU aKCIaHTUPAAH.Y HUHT
acocula  TU3UMIIM-(DAONMAT  TaMOMUIM  E€Taiu.YKUTYBUM  YKYBUMIIAPHU
WIXOMJIAHTUPTaH XOJIJIa,YKHUII >Kapa€HUHU NUHXOHWHM paBulga OOIIKApUIIN
kepak.bynna VYwnbsm VYopmHuHr aiitran cysiapu "Ypraya yKATYBUM OaéH
KAJAIu. JIXIM ~ YKUTYBUM  TyWIyHTHpaau.Maimxyp  YKUTYBUM  KypcaTuO
O0epanu.bytok yKUTYyBYM WIIXOMIIAHTUpaAH'" siHama KacO dTafau. YKUTYBYHM KaH7al
KUIMO 3aMOHABUW THMAArd JAapcHU Taiiépnamm kepak? bapua ykuTyBumIIap
aHbaHaBUI TUIJATH JAPCHU Ta€prain OOCKUYIapUIaH andarrTa, XM xadapaop:
Makcan Ba BazudanapHu aHUKIa0 ONHI; YKYB MaTepHaid Ma3MyHUHU axpaTuO
OJIMII; YKUTHUII METOJJIapu Ba yCIyOJapuHM TaHiall; YKyBUWIAp (DAOTUSATUHU
TAITKWJI STUII IIAKJUIAPUHYU aHUKIIAIT, Y KyBUMJIapra yi BazudanapuHu Oepuiil yayH
Marepuan taué€piam; Hazopar ycyiuapunu aHuknami; /lapc mantuga yKyBYMIIap
(daonuaTHU OaxoJlaTHU Ba KalCH XKOWMAA yTKa3UIIHM, yilna® kypuil, JapcHu
SKyHJIAIl YYyH CaBOJUIApPHU TaHJAll,;
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Xap Oup sTanHu CHHYMKIA0 aHAJIU3 KWJIMHCA MabiIyM OyJIaJuKH, 3aMOHABUI
TUIJATH Jlapcra TaW€piIaHUIIHUHT TEXHOJOTHK >KapaéHW XaM ylapra TasHaJu.
dapku  WyHAAKH, YKUTYBUM OJHAM  xap Oup dTamaa  HIAKJIHU,UII
yCYJIWHU,Ma3MyHUHH,YKYBUMIap (HAONUSITHHU TAIIKUI STUII yCYJUIAPUHU Ba X.K.
TaHJIaIl/1a TAHKUIUN EHIOMMIIN Kepak Oynaau. UyHku nape »kapa€Hu yKyBUuiIapaa
TasHY,lIpEeIMETra OUJI Ba MPEIMETIapapo KOMIIETEHIHUSJIAPHU IIaK/UIAHTUPIIra
KapaTwiran Oynanu. 3aMoHaBHil Japcra kanaai ranaogaap kyimiaanm: -Tana0
Japakacujia JKUXOo3JaHraH (paH XoHacuJa SIXIIM TAlIKWJ STWITaH JIapc SXIIU
OonuTaHuO, IXIITH TyTallx JI03UM -YKUTYBUH JAPCHUHT
MaB3yCHHH,MaKcaj,Bazudatapuid aHUK Oenruiad,y3uHUHT Ba YKYBUMHHMHT
baoUATHHN PEKATAMTHPUIITNA KEpaK dPKUHIUTH (UCTANIraH ypraryByd EKu
OomkapriIyBuM (haosMATAa YKYBUMTA TaHJIAIl XYKYKH OCpHITaIn)

-Ounknuk (yKyBuura (pakat Ouaum 0epud KoiaMacaaH.yHUHT yerapalapuHu
KypCaTUTLIEYMMHU YPTraHWIAETTaH KypcC YerapacuaaH raikapuaa €Tran Myammosiap
OWJIaH YKYBUMHU pyIiapa KEJATHPHUIII)

-DaomuaT (Kynpok haonusT OunaH OOTITUK OMIMM.KyHHKMA Ba MaJTaKalapun
VY3namrrapuiil. YKyBuM y3 Ommmiiapuaad QoiiianaHa oJUIIN Kepak)

-bekamukyctiuk (doiganu wuim KodPhULIKEHTA IOKOPHU)-YKYBUUIAPHUHT
UMKOHUSITH]IaH,0MJI UMUIATTKU3H KUIIIH JIaH MaKc 1 MaJl (poiijamanuii

-Kaiita(Tteckapu) anoka (kaidTa ajl oOKa YCYJUIADUHUHT PHUBOXIAHTAH
cucrteMacu €praMmyjia yKuO- ypraHuil >Kapa€HWHU JOWMMH paBUIIAAa Ha30par
KHUJTHIII)

-bapua ykyB daonustu xapakatiu (daonuar OusiaH OOIIMK) EHIOITYB
acocuJia KypWJIHII KepakK. YKYBUM TabJIUM KAPAEHUHUHT KOHJIA WIITUPOKYUCHU
Oynmumm  kepak.Cup 5mac,0yryHrd KyHAa O0ab3u OWp YKYBUWIAPHUHT J1ape
JaBoMHuza OOpJIMTH XaMm ce3unaMaiau.Arap yiap MamryJioT AaBpuua Oupop
HapcaHu SMUTUONYIIyHHO onrad Oyica sxmu.bynmaii Oynmacauu? bona ykys
MaTepHaJiHU MAaCcCUB X0JIaTAa KaOys Kuiica pUBOXKIaHA OJMalau. AMHAH ITaXCHM
XapakaT KeJakakJa YHUHT MYCTaKIJUTUTHHUHT MIAKIJIAHUIIN YIyH acoc OyJIHIIN
MYMKHH.

Xynoca kunaub aiTranga OymapHW amaira OIIMPHUIT  YKUTYBUYMHUHT
XOXHUIINTa, XapakTepura Ba YHUHI KacOud Taiéprapiaurura OOFjIuK.Arap HWHCOH
y3rapuiuiapiadH 4yyuyMmaca, SHCU I[IApOMTIapia JaAuil KajaMm OWilaH OJJMHra
WHTHUJICA, Y KYWHJITAH MaKCaJira KUCKa MyJatiapaa SpUIIaim.

Anabuérnap pyixaru:
1. Ona Tunm ykutuiaa uarepdaoit ycysuiap Ba komnbiorep gactypu. [, FOcymnosa,
O. I'ozuena. Tomkent —2013
2. Ymymuii ypra TabJIAM TU3UMUIA YKYBYUJIAPHUHT
KOMITETEHIMSUIAPUHUIIAKIUIAHTUPUILTA HYHANTUPWITaH TabJIUM TEXHOJIOTUSIIAPH,
Ixucm. Tomkent—2015.
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KAHJIN JMABET KACAJIJIMT'MHU MATEMATHUK
MOAEJJIAINTUPHUIL

Tepmu3 gaBiaT yHuBepcuteTy “AmManuii matemaTuka” kadeapacu npodeccopu
Hopmyponos U.b., normchnor2016@umail.uz

“Amanuit maTemaTuka” kadeapacu KaTTa YKUTYBUUCH
PhD.Menraues U.A., mengliyev1982@mail.ru

buosnorust Ba THOOMET TabiuM HyHanumuiapuaard tagadanapra ¢gaxiapapo
OOFIMKJIMKHU YPraTUIIHA KaHIJIK Jua0eT KacaJuTUrd MUCOJIM 1A HAMOMH 11T 3TaMH3.
bynna rokopuparu ¢aH YKUTyBUMJIApH axOOpOT TEXHOJIOTHSUIApH, MaTeMaTHK
MOJICJUTALITUPUII, JacTypiamll Ba XucoOjall SKCIEPUMEHTH YTKa3uil Oyiinua
KacOui KYHMKMaapra sra Oyiunuiapy Tanad stuiamanan. Yiap ¢axar kapaéHHU
XapaKkTepJIOBYM JACTIa0Ky MapaMeTpiap TYIjaaMH XakKuaa Xamaa JacTypHHHT
amajira OIWPWINIIK HATH)KACH/Ia OJUHAIUTaH TapaMeTpiapHUHT Ma3MyHHU Ba
MOXMATH TYFpUCHIA TYIMK TyLIyHUYajapra sra Oynuuuiapu Kudos KUIMHAIU.
Kannmm nuaber KacaJUIMTMHUHT WHCOH OPraHM3MHa KEUHIIWHU TaBCU(DIOBYU
MaTeMaTUK Mojenjaa Kyhungard Qannap opacujaru ¢angapapo OOFIUKIMKHU
Ky3aTHIII MyMKHH.

Ouddepenumnan 1

o \‘renrnmap l

MaTemaTmk / J

MOAENNAWTUPHL / ’,'
/ /
= / f
~ " J
I' S
/

1-pacm. buosorust Ba THOOMET TabauM HyHanuuuiapuaa Gpanaapapo OOFIUKINK

cxemacu
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Kanamu puaber KacalsIMTUHUHT MaTeMaTHK MOJSIMHU Kapaumuk [1].
Mopenra KIMHUK aMalu€r/ia YJIYaHUIId Ba OOIIKAPUIUIIN MYMKHUH OYJIraH KOH
TapKUOUJarn KaHA MHUKIOPU X Ba KOH TapKUOWUJArn WHCYJIWH MUKIOPH Y
KUpUTWIraH. bynapaaH Tamkapu sHa MKKUTa y3rapyBudjiap-OpraHu3Mra OBKat
KUPUTWINIIK Z Ba KaHMJIM Jua0eT OujaH KacaJUlaHTaHjiap y4yH OpraHu3Mra
WHCYJIMH KUPUTWIUMIIM W XaM KapaJuiid MyMKHH. COFJIOM MHCOH OpraHU3MHU]Ia
Keyaguran OMOKMMEBHM KapaCHJIApHUHT cudatuili TaxJWIMHU  KUCKaya
Kyhdugarnda 6aéH KUauIn MyMKHH. XHACOOJIATHUHT OONUIaHFUY HyKTacu cudarnia
KaOyJ1 KWIMHAIUTAH TYPFYH X0JIaT KOH TapKuOuAaru KaHa MUKIOPU 04 XO0JaTaa Xo
ra, MHCYJIMH MUKJIOPH HOJITa TeHT MUKI0p Yo=0 1e0 KaOyn KuiuHau[2-5].

Kon Ttapkubumarn KaHJ MHUKIOPUHU MOJIEJUTAIITUPHUINIA KyHUgaru
muddepenunan TeHraaMmaaad GoiganaHaMus:

dx

E:_aixy_i'az(xo _X)H(Xo _X)+a32(t)' (1)
MabnymMkn, KOH  TapkuOuja  WHCYJMHHUHT  MaBXY/UIMTH  KaHJIHUHT
HeHTpaJIallyBHra, ’bHU MeTa0oIn3Mura oo Kejaau, Oy aca ¥3 HaBOaTu1a YyHUHT
KOH TapkuOuaa kamaiinmura cabad 6ymanu. Kon tapkubuna KaHa MUKIOpH EKU
WHCYJIMH MUKJIOPH KaHUYaJMK FOKOpH Oyica, ymly KaMaWWIll ITyHYaJIUK Te3 pyi

Ooepamu. Iy cababmm, tenrnama (l)marm OWpHHYM KYIIMIIyBYM — —@ Xy

y3rapyBUMJApHUHT Xe4 OyaMaraHaa KA4YuK Y3rapuuuiapuga yumoly shdexTHu
eTapinya X1y TaBcUIIaiIu.

KoH Tapkubuparn KaHa MUKIOPU MyBO3aHAT XOJATHAaH MacTiad KEeTULIH
MYMKHUH (MacajaH, o4 XO0JiJla *KyJa Karra (pu3uk rokjiama Oaxapuil oKkuOatuaa).
YHU HOpMaJl X01aTra KYyTapuill y9yH MHCOH JKUTapuard yrieBoyiap 3aXxupacuaan
yriieBoJ axkpatwiaaud. Yoy sddexktau TeHriama (1)aaru MKKUHYU KYIIWITYBYH,
ABHU &, (X, — X)H (X, — X) AXILIK aKC STTUPAIU.

Ba nHuxodr, tenrnama (1) narm yunH4YM KymuiayBYM a,z(t) KOH TapKuOMIaru

KaHJHUHT TallKd MaHOacu OYiauO, MHCOH TOMOHMJAH Tajnad KWIMHAJIUTaH OBKAT
MUKJIOpUTa OOFINK dKAHIMTHHHU KypcaTaau, y 3ca BAKTHUHT OIIKOP (GyHKIHMSACHIAH
ndopat. Y3rapmaciap a;, a; Ba az MycOaT MUKIOpIap OYIHO, yiaap KaHI MUKIOPHU
rpaJMEHTUHUHT KyWHIard XoiaTjiapra MOC paBUIla CE3rUPIMTUHI aHUKJIAUIn: a)
WHCYJIMH MaBXyJl XoJaTaa, 0) KOH TapKuOuAa KaHa MUKIOPH KaM OViraH xojatiaa
Ba B) OBKAT KaOyJl KWJIMHTAH/IA.

Onau TeHriama (1) maru yuyuH4ud KYIIMIyBYMHU aHUKIamu3 [5-7]. Kaggauur
KOH TapkuOura HOpMaja KUPHUIIM OBKaT KaOyn Kwiuiira Ooriuk. HHCOH
OpraHM3MHJIaTy OBKAT 3aXUPACH Y3IIyKCH3 IMac, OaJIKK TUCKPET XoaaTaa TYIaupuo
Oopuiiaay, XaTTOKU, UXTUEPUNA OOCKMYIa OBKAT 3aXUPacu SKCIOHEHIIMAJ PaBHUIIIIA
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kamasiu 1e6 (apas kummHaau. by Xo1a KoHra Tarmky MaHOanap OpKaiau KaHIHUHT
KUPUIIH 3,Z(t) GyHKIMA KypHHUIIKIA noaanaHaay, OyHaa

0, acap 1<t

Ol
Qe gegpt>t .

0
Iynnait kKumuo, a,z(¢) KymwTyBunHN noroHanu ¢yHknus H(E) opkamm é3cak,

z(t) =

KyWnaard KypuHHIa oymaam
a,z(t) =a,Qe ““H(t-t,). )

[y Tapuka, xap Oup oBKAaT KalyJl KWIMINra HUCOATaH OCPUIIUIIM JO3UM OYiraH
MabIyMOT/Iap ymoly mapamerpiapiaa y3 udomacuau tonrad Oymamu: Q (oBKar
Mukaopu), K (keuukuin nmapamerpu), to (OBKaT KaOyJ1 KUK BaKTH). Xap xui K map
TypAau OBKaTiapra Moc kenaad. KoH ToMupnapura rir0Ko3a HHBEKIHICH
KUPUTUIIHU aiiHaH Oup BakTaa mapametpiap Q Ba K ra karra kuitmaTiap Gepuin
OpKaJId TaBcU(Iall MyMKHUH OYiaau.

Ko Tapkubuparm WHCYIHMH MUKIOPWHU aHUKJIANl Y4yH KyWHWJaru
nuddepeniman TeHriamara 3ra oyiamus
Y o (-1 IH(x 1) b,y + ) (@)
Oy TeHrnamagaru OMpuHYM KymmiryBYd b (X—X )H(X—X,) IIyHH aHIIaTaauky,
arap KOH TapKHOWAard KaHJ MUKIOpPU TYpFyH XOJaT/aH IOKOpH Oyica, OIIKO30H
octh 0€3u KOH TOMHUpJIapUTa MHCYJIUH UIUIa0 yuKapaau. by xoaucanu Oynakiu-
YU3UKJIW MOJIeNIb OpKacu TaBcudiam MyMKuUH. TeHriama (2) gard WMKKUHYA
KymmIyBud —b,y 5ca, KOH TapKHOWJard MHCYJIMHHHMHI CAaKJIaHWO TypHIIM OWp

KaH4ya OWOKMMEBUH »Kapa€HlIap TabCUpHUAa KaMaWWMIIMHU TaBCU(IIaWIu, TUPHK
OpPraHU3MHUJIaTd JPKUH XOJATAard HHCYJIMHHUHT Jedpiau spmu 10-25 MuHyT
opacuaa Hodaon xonarra Vyraau. Ba Huxosar, TeHriama (2) garu  y4YdHYHd
KymuayBun b,w(t) -MHCYJIMHHUHI MXTUEPUM TalIKM MaHOACHMHU TaBcH(Iaian.

CofJioM OpraHW3M y4yH ymiOy KYIIWIyBYM aifHAaH HOJITa TEHT OYIamau, KaHIJIu
nuaber OwlaH KacallJlaHTaHJap YYyH 3ca y BakT t HUHT (yHKOUsIcH OYyiuo,
MHBEKIMAIAp rpaQurd OpKaJd aHMKIaHagu. Ydra b, b, Ba b, y3rapmacnap

aHUKJIAHUIIUTa Kypa MycOar MUKIopiapAaH ubopat Oynamu. Yiap Moc paBullia
WHCYJIMH TPaJMCHTUHUHT KyWHaTy XoJaTjiapra MOC Ce3THPJIMTUHY aHTIaTau: a)
KOH TapkuOuiga KaHn MuKIopu tokopu (b,), 6) uncymun muknopu (b,) Ba B)

OpraHm3Mra MHCYJAMHHHMHT kuputwinmn (b,). Typnn daxropnapHUHr TabCUPUHA
IOMINATUIN (aliHMKCa a) (PaKTOPHMHT) MOFOHAIM QyHKIMA H (X — X, ) KHpUTHIIAH,

y yuby MyHocabaT opKajiu aHUKJIaHaH:
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H (&) = {O, azap & =<0,
1, aeap ¢&2=0.
Kon Tapkubuparu WHCYIMH MUKJIOPUHU aHUKIANl YYyH KyHUJard
nuddepeniman TeHriamara 3ra oyiamus
Y o (- x)H %) -by+bawct) @
Oy TeHrnamajaru OMpuHYM KymmiryBYd b (X—X )H(X—X,) IIyHH aHIIaTaauky,
arap KOH TapKuOWJard KaHJ MHUKJIOPH TYPFYH XOJIaTJaH FOKOpU OYyIica, OIIKO30H
octu 0€3u KOH TOMHUpJIApUTa MHCYJIUH UIUIa0 yukapaau. by xoaucanu Oynakiu-
YU3UKJIW MOJIeNIb OpKach TaBcudiam MyMKUH. TeHrnama (2) jgard HMKKUHYA
KyIuayB4n —b,y 5ca, KOH TapKMOWAAru MHCYJIMHHUHI CaKJIaHUO TypuIId Oup

KaH4a OMOKMMEBHUH kapaCHiap TabCHUpHUJa KaMaWWIIMHU TaBCU(IIAlIu, TUPHUK
OpPraHM3MHUJIard JPKUH XOJATAAard HHCYJIMHHUHT Jedpiau spmu 10-25 MuHyT
opacuaa Hodaon xonarra Vyramu. Ba Huxosr, TeHriama (2) Jgaru  y4MHYU
KymuayBun b,w(t) -MHCYIMHHUHI MXTUEPHM TalIKM MaHOACHHHU TaBCHQIAIM.

CoryioM OpraHW3M y4yH ymiOy KYIIWIyBYM aifHAaH HOJITa TEHT OYIajau, KaHIJIu
nuaber OWIaH KacajlJlaHTaHJap Y4YyH 3ca y BakT t HUHT (QyHKIuscu OYiauo,
MHBEKIMIAp Tpaduru OpKanu aHMKIaHagy. Ydra b, b, Ba b, y3rapmacnap

aHUKJIAHUIIUTa Kypa MycOar MUKIopiapAaH ubopat Oynamu. Yiap MoC paBuIlIa
WHCYJIMH TPaJUCHTUHUHT KyWHaTy X0JIaTIapra MOC CE3TUpIUTUHN aHTJIaTaJn: a)
KOH TapkuOmaa KaHa Mukaopu tokopu (b ), 6) mHcymun muknopu (b,) Ba B)
OpraHm3Mra MHCYJIMHHMHT Kuputunumn (b,). Typnu daxropnapHUHI TabCUPUHA
IOMIIATUIN (alHKKCa a) GaKTOPHMHT) MoFoHaIM QyHKIMsA H (X — X, ) KHpUTHIIAH,

y ym0y MyHocadaT OpKajau aHUKJIaHAIH:

_J0, aeap £ <0,
()= {1, acap & 2>0.

Tabuuiiku KOH  TapkuOWra WHCYJMHHUHT  KUPUTWIMILM  JaBpUl
TaKpOpJIaHyBYM KapaHiapaad noopar 0ynuo, y TeCKapH ajJoka MEXaHU3MH OPKAJIn
Oomkapunaau. Yoy MexaHu3M GaoMITUHUHT Oy3UITUIIN HATHKACUAa XyIA1 KOH
TapKUOUTra IIII0K03a KUPUTHIITAaHU CUHTapH, MHCYJIMH KUPUTHUII KyJUlaHwiIaau. Tepu
OCTHUTa JaBpUi MHBEKUHUSIIAP OJIUHUIIUHU “UHCYJIUH JETOCH~ HUHT TYJIJIUPUIULIA
OpKaJId MOJEJUIAIITUPUII MYMKHH, YH/IaH MHCYJIMH OUpOp BakT MOOalHMIa KOH
Tapkuoura yTuO Oopamu. MabayMKH, WHCYJIMH HUHBEKIMSACHHUHT ‘‘MaKCHUMal
addexTr’ra MabIyM OMp BaKT opainuruia (oJaTaa yu coaTya) SpHUIIIIaIA Ba BaKT
VTUIIKM OWJIaH WHCYJIWH WHBEKIUSCUHUHT TabCUpU OaTamMoM HyKomamu. Arapnaa
MakcuMall 3G(EKT HMHCYJIUHHUHT KOH TapKUOWra MakKcHUMal Te3JMK OujaH
KUPUTUITUIINTa OOFJIMK Ba Y3 HaBOATHa UHCYJMH IPaJIUEHTUra SHI KaTTa TaAbCUP
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aTamu Ae0 xucobnacak, y Xonga TaBcudruanraH BazusTHH ¢GyHkous W(t) Hu 2-

pacmjia KypcaTUiTraHIeK TaH1ad MOCIIAIITHPHII MyMKHH[ 7-9].

H’r A
Beptukan
macuwrTabaa
O [~~~ |'
|
|
|
|
[
to f t
<>
KeUYMKuLL

2-pacm. MHcynuH 3axupacu Gyukuusca W(t) .
w(t) ¢yukius yduyH wudomaHd BAKTHUHT OYJIAKIM-YM3HKINA  (YHKIUACH

KYpUHUIIKAA €3I MYMKUH. BYHMHT ydyH KyWHaara mabiiyMoTlap Tajal
KWINHA/IA: UHBEKIHS BAKTH, KUPUTWIAJAUTAH WHCYJWH MUKIOPH, MaKCUMAI

addekTra SpUILKIIT yayH 3apyp OVirad BakT t , Xxam/1a srpyu YN3MKHUHT YCHII Ba
Kamaium  Kusukiapd.  Kapamaérran  xonmpga  by-mapamerp  MHCYJIMH

MUKJIOPUHUHT WHBEKIUSIApUTa HUCOATaH CE3TUpIHUTU OYInO, y TalKapuaaH
KUPUTUIIAAUTaH UHCYJIMH MUKJIOPH MyMKHH OVJIraH COHJIM KUWMATIap OpKaIu
YITYaHWUITUHU TABMHUHIIAI MaKCcaauaa KHPUTHIIATN Ba KyWHIard KypHHAIITA 3Ta
Oymanu:
WD) = {(’E, +1)Q, aeap t < t__,
(t —1)Q, aeap t>t.
Mynaait kO, Tenraama (3) Jard yYMHYM KYIIWTYBUMHU yIIOY KYpuUHUIIAAQ
€311l MyMKUH
b,w(t) =b,Q(t, +t)H({t —t) +b,Q(t —t)H (t —1). 4)
Tabkuanam J03UMKU, KaHIM JUa0eT KaCaUTMTMHUHT MaTeMaTUK MOJENU
I0OKOpH1a KUpuTUiTrad dhopmysanap (2) Ba (4)Hu apTHOOpra ojiraH XoJja Kyiuaaru
KYpUHUIITA 3Ta OyIaau:

% =—a,Xy +a,(X, — X)H (X, — X) + a,Qe ““H (t —t,), (5)

%:bl(x— X, )H (X = %,) — b,y + bQ(t, +t)H (€ 1) +bQ(E ~t)H ¢ — ) ®)

Ywusukan OyiMaran opauii quddepeHmnman TeHriaamanap cucremacu (5)-(6)

HU COHJIM MOJICTUTAIITHPUII yUyH BakT Oyiinya Kagam 7 Oyitnda OupuHId TapTUOIN
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AHWKJIMKKA 3ra OynraH Diiep MeTOAN Ba HMKKMHYH TapTUOIN aHUKJIMKKA 9Ta OYIraH
DUNIepHUHT OMPUHYY SIXIITUJIAHTaH METOJIM Ba TYPTHHYM TapTUOJM aHUKJIUKKA 3Tra
oynran Pynre-Kyrra merommapunan ¢oiiiagaHuil MyMKHH Xamja YJIapHHUHT
anroput™iapu yuyH C™ Tunmpma mactyp TY3WITaH Ba XUCOOJIAIN SKCIEPUMEHTH
yrrazmiaran[ 10-12].

Kenrycu 6aén KUTUIIUTApHU COATATIAIITUPUII MaKcaauaa TeHrIamanap (5) Ba
(6) Hunr yur Tomonnapunn  f (t,X,y) Ba f,(t,x,y) opKanu Oenrunad onamus:

fl(t1 X, y) :_a1Xy+a2 (Xo _X)H (Xo _X) +a2@7K(t7t0)H (t _to)
fz(t,X, y):bl(X_XO)H(X_Xo)_b2y+b3Q(to +t)H(f_t)+b3Q(t—_t)H(t_t—)

Harmxkana

dx

P f.(t,xy), (7)
dy _

at f,(t, X y) 8)

CHUCTEeMaHu XOocwJ Kuiamus. bynnaa to, Xo, Yo Oepunran. Cucrema (7)-(8)Hu coHIM
SUHII YIyH DWIIep METOI aITOPUTMHUHU KeITHPAMHU3:

Xi+l:Xi+Zf1(ti’Xi’yi)l ti:to+i'Tl
yi+l:yi +Tf2(tilxi;yi), |:O,1,2,,n—1

Huddepenuman macana (7)-(8) HU COHIM €YUIN y4yH OWIEPHUHT OUPUHYA
SXIIWAJIAHTaH METOJIU aJITOPUTMHU KyHUIaru KypuHuIra sra Oyiaau:

X2 =X +% fl(ti’xi’yi)’

T
yi+]/2 = yi +§ fz(tuxi,yi),

Xia =X + Z1:2 (tm/z’ Xisy21 yi+1/2)’
Yiu=Yi t ﬁz (ti+1/2’Xi+1/2’ yi+1/2)’ 1=012,..,n-1.

Huddepennman macana (7)-(8)uu eunmra mymwkamianran Pynre-Kyrra meronn
AITOPUTMHUHH KEATHPAMU3:
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k,=f.(t,,x.,Y,),
bl = fz(tn’xn’ yn)’

1 1 1

k, = f,(t, +§r, X, +§rk1, A +§Tb1)’
1 1 1

b, = f,(t, +ET’ X, +§Tk1’ Y, +§Tb1)’
1 1 1

k3 = fl(tn +ET, Xn +§Tk2, yn +ETb2)’

1 1 1
b3 = fZ(tn +ET, Xn +5Tk2, yn +5Tb2),

k,=f,(t, +7, X, +7K;, ¥, +7b,),
b,=f,(t, +7, X, +7K;, Yy, +7b,),

=X, + %r(kl + 2k, + 2k; +k,)

yn+1 = yn +%T(b1 + 2b2 + 2b3 + b4)
i=0,12,....n-1.

Ouam ymoy anroputmiap yuyH C++ Tuimuaa Ty3wiaraH JacTyp HaTHXKaJapuHU
Kenatupamus.  Yiaapau guddepenuman wmacana (5)-(6) garm  xapakTepiu
napameTpJIapHUHT KyWHaaru KuiMatiapuaa XucoOJaHTaH:

x,=0.1, y,=0.3 a=0.0524a,=10,a,=0.04,b =05,b,=20,b,=02=05
K=1 Q=1 7=001 N=100.

5" main.cpp [Eyleming yaxshilangan metedi] - CodexBlocks 8.02
File Edit View Sesich Project Build Debug wiSmith Tools Plugins Settings Help
=2adl | Bas
(0 P S F @ | sulderoet: ebug =
SIE B HE0E
Management X mainepp x b
Projects Symbols a0 24 int n;
D Workspace ! | 25 cout<<"n="; cin>>n;
P W Blemng g metod | 5 dovble x[n],y[n],t(n); .
27 double al,a2,a3,bl,b2,b3,Q,tchiz, K, tau;
28 double t12,x12,yl2;
29 tchiz=0.5;
30 4
31 v
32 t
3 a
34 a
&S a
36 b
37 b
38 b
39 tau=
40 =2 -
[
Logs & others X
J} Code:Blocks () searchresuts €y Buildlog * Buid messages ) Debugger ar

D
Di\JuccepraruusJuccepraruus kywnw yuyr yil) gacypacpu Eylerning 1 divmain.cpp default Line 31, Column13 Tnsert Read/Write default

3. Pacm. C++ Tunmna Ty3wirad JacTypHHUHT OOLUIaHFUY KUAMaTiIap

Oepuiira MyKajuIaHrad 0011 KUCMH caxudacu
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— .
5" main.cpp [Eylem
File Edit Viev Project Build

1 =Edd 4+ | |G &

Searcl Smith Tools Plugins Seftings Help

[manQ : int -

@ P 9 2 @ | o terget:
IR e 1=

Management X mamcpp x P

Projects Symbals 4 i
D Workspace hilangan met...
1 Mg Eylerning yaxshilangan mllissy
# = Sources
I R R RRRRRRRRBRRRDRDRDRRDjRR R v
Logs & others x
)| Code:iBlocks (), Searchresults &) Buildlog + Buid messages ) Debugger 4 b
Checking for existence: D:\lucceprarums’\lccepTaruus Rymar yuy: ) macryprapui\Evlerning 1 yaxshilangan metodi\bin‘\Debug\Eylerning yaxshilangan metodi.exe
Executing: "C:\Program Files\CodeBlocks/ch_console_runner exe \Iucceprarma’Iuccepraruus xymm yuys y(0) macrypmapu\Eylerning 1 yaxshilangan metodi\bin\Debug
lerning yaxshilangan metodi_exe" (in D:\Jucceprarmua‘\Juccepraruua mymm yuys y(0) nactypmepi\Eylerning 1 yaxshilangan metodit.)
« i v

default Line 31, Column11 Read/Write default

N 0] -
B N [ IO

4-pacMm. C++ Tunna Ty3uiral JaCTYpHUHT Oa)KapuIlM YUYH KyJUIaHWIaETraH
METOia KalaMyap yMyMU COHMHU KUPUTHUILTA MYJDKaJUIaHTaH caxuda

B DAfiscospram paiiucoe pramiyan sy yuyn y(0) Ancryprapu\Eylerning 1 yashilangan metoddmeema bt - Notepad s+ [(Adminiztrator]

@aiin Mpaska Mowck Bua  Koanpomkn  Cuntakcucsr  Onuum  Makpoce  3anyee  Mnarune: %

Crna 7
3 5 el & | & 0o | | d8 2| % 152 (E 0 (8@ @ | @ = | )
[ damema bt 3
ass6e3 .32m262 - | | & -
s00736 .33so1e
804749 327881
soe721 316988
sizess 306143
sissas .288180
s20404 283978
s24221 272831
s2s000 .281113
s31741 249427
535445 237576
539112 225564
542743 .213394
sa6338 .201068
549897 188591
553420 175968
556508 163193
s60362 150278
se3782 137222 Action | Progress  File
s67167 124028
s70818 110701
573837 087241
877122 .os3es2
seo3Ts .oess3s
seasss .ose0s4
sss783 ; o0.0e2132
ssss3s : o0.028048
=s3064 : o0.013850
s58158 : -0.000464
.899221 : -0.014881
§02254 : -0.029428
605257 : -0.044074

o

000000 DDOOO00000000000000000

0000000000000 0000000000000C

aoa
a

a
a

length : 2104

wg

S-pacm. CH++ Tunmuaa Ty3wiraH NACTYPHUHI OakapwiraHjaH KEHWWH OJIMHAIUTraH

HaTWXajap caxudacu
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1-;xagBan

HHucon opranm3Muyiaru KauJ Ba MHCYJIMH MUKIOPHUHU TYPJIX aHUKIINKKA 2Trad

Oynran metoytap €paaMuia XucoOIall HaThKaaapu

Meton
nap
. OitnepHuHr 1
Diinep meroaun Pynre-Kyrra meronu
AXIIUJIAHTaH METOAU
Bakr
KHIIMaTiIapu
| x[i] ylil x[i] yli] x[i] y[i]
0 0.100000 | 0.300000 | 0.100000 | 0.300000 | 0.100000 | 0.300000
10 0.176496 | 0.263856 | 0.176511 | 0.266185 | 0.176128 | 0.266161
20 0.245727 | 0.274250 | 0.245742 | 0.278044 | 0.245013 | 0.277988
21 0.252277 | 0.277494 | 0.252292 | 0.281396 | 0.251530 | 0.281336
30 0.308369 | 0.322351 | 0.308384 | 0.326986 | 0.307343 | 0.326890
40 0.365050 | 0.400974 | 0.365065 | 0.406005 | 0.363741 | 0.405865
50 0.416337 | 0.504274 | 0.416352 | 0.509393 | 0.414773 | 0.509207
60 0.462743 | 0.497771 | 0.462758 | 0.489393 | 0.460948 | 0.491105
70 0.504734 | 0.439771 | 0.504749 | 0.429393 | 0.502729 | 0.431105
80 0.542728 | 0.341771 | 0.542743 | 0.329393 | 0.540534 | 0.331105
90 0.577107 | 0.203771 | 0.577122 | 0.189393 | 0.574742 | 0.191105

WNHcon opranu3mugaru Kauj (X) Ba MHCYIHH (Y) HUHT COHJIM XHCOOJAIl OpKaju

OJIMHTaH KUWUMATJIapy KaJBajja

KCITHUPUJITaH.

KYPUHHIIIA 2-pacMaa HAMOWHII STUJITAH.

85

Eyler metodi
T

Ymly HaTuxanap

rpadux

03

0.2

(L8]

6-pacm. Kon Tapkubumarn kauy (X) Ba HHCYJIUH (y) MUKIOPUHUHT DUIIep METOAH

Owtan xucoOJaHTaH HATWXKaJapu rpapuru
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Xy Eyleming birinchi yaxshilangan metodi
sz T T T T T T T

/-pacm. KoH TapkuOuparu Kauj (X) Ba MHCYJUH (y) MUKIOPUHUHT DWJIEPHUHT
SAXIITWIAHTaH METOIM OWJIaH XUCOOJIaHTaH HaTWXallapu rpaduru

.y
o0& T T T T T T

0.15 —

1] 10 20 30 40 =0 60 70 a0 oot

8-pacm. Kon Tapkubumaru Kann (X) Ba uHCYJMH (y) MUKIopuHUHT PyHre-KyTTa
METO/M OWJIaH XMCOOJIaHraH HaTHUXaJlapu rpaduru

Yy pacmiiapilaH MHCOH OpraHU3MUJArd KOH TapKUOWJa KaHJl Ba WHCYJIUH
MUKJIOPUHUHT Y3rapuilii JTUHAMUKACUHU KYPUHAIM, XaMJla TabKUJJalll JTO3UMKH,
BaKT VTUIIM OwiaH WyHJald Oup HykKra MaBxyha Oymaguku (60<t<70), ymOy
HyKTaJia KaHJ| Ba MHCYJIUH rpaduKiIapu y3apo Kecumaau. BakTHUHT siHama opTud
Oopuiy OujaH HMHCYJMH MUKIOPU KamMaluIM Ba KaHJ MHUKIOPUHUHT OpPTHO
OOopuIIH Ky3aTHJIa/IH.
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YENGIL SANOATDA PAXTANI QURITISHDA AGREGAT
OB’EKTLARNI BOSHQARISHDA STRUKTURAVIY-FUNKTSIONAL
BOSHQARUYV TIZIMI

3_Qarshiboyev Nizomiddin Abdumalik o¢gli
JizPI “IChJA va B” kafedrasi, v.b., dotsenti
Email: wolkswagen1991@gmail.com

Xo‘jamov Xusniddin Nuriddin o‘g‘li
JizPI “Energetika va radioelektronika” fakulteti 452-20 TJ va IChJA va B guruhi
talabasi

Annotatsiya: Hozirgi vaqtda texnologik jarayonlarni boshgarishda yengil
sanoatda paxta tozalash korxonalarida quritish barabani - bu ma’lum namlikka ega
paxta tolasini olish uchun mo‘ljallangan. Quritish moslamasining asosiy nazorat
gilinadigan texnologik parametrlariga quritish kamerasidagi harorat va

mahsulotning texnologik reglamentga muvofiq bo‘lishi kerak bo‘lgan qurilmaning
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chigishidagi namlik ko‘rib chiqildi.
Kalit so‘zlar: PID- rostlagichli tizimi, NMR kirish vektori, Zigler-Nikols usuli,
approksimatsiya, avtotebranishlar, avtomatlashtirish, sintezlash, allgoritmlar. Tizim.
AHHOTaHI/Iﬂt B HaCcToAmMCC BpPCMA IIpU YIPABJIICHHUU TCXHOJOI'MYCCKHUMU

MPOLIECCAMHU B JIETKOW MPOMBIIIJIEHHOCTH CYUIIWJIbHBIA OapabaH npegHazHayeH 1is
IIOJIYUYCHHA XJIOIIKOBOI'O BOJIOKHA C OIIPCACICHHBIM COACPKAHUCM BJIAaru. K
OCHOBHBIM  KOHTPOJIMPYECMBIM TCXHOJOIMYCCKHUM IIapaMeTpaM CYIIHUJIBbHOI'O
YCTPOMCTBA OTHOCUJIMCH TEMIIEpaTypa B CYLIMJIBHOW KaMepe W BIIAXKHOCTb Ha
BbIXOAC H3 YCTpOfICTBa, KOTOPBIC AOJIDKHBI COOTBCTCTBOBATH TCXHOJIOTHYCCKOMY
pEerIaMeHTy IIPOAYKTa.

Kuaruessbie cioBa: cucrema [IU/[-perynsarop, Bxonnou Bekrop AMP, meTon
[urnepa-Hukosica, anmpokcumaiys, aBTOKOJ€OaHMs, aBTOMATH3allMsl, CHHTE3,
anroputMmbl. Cucrema.

Abstract: Currently, in the control of technological processes in light industry,
the drying drum is designed for obtaining cotton fiber with a certain moisture
content. The main controlled technological parameters of the drying device included
the temperature in the drying chamber and the humidity at the exit of the device,
which should be in accordance with the technological regulation of the product.

Key words: PID-regulator system, NMR input vector, Ziegler-Nichols
method, approximation, self-oscillations, automation, synthesis, algorithms.
System.

Quritish  moslamasining ishlashi davomida unga nafagat boshgarish
parametrlarining o‘zgarishi (gaz oqimi yoki issiqlik energiyasining sarfi) va buzilish
nam paxta etkazib berish tezligining o‘zgarishi bilan bog‘liq, balki boshqa ta’sirlar
ham ta’sir qiladi, masalan, quritish moslamasining istalgan haroratini ushlab turish
uchun havo ta’minoti, ya’ni yoqilg‘ining optimal yonishi uchun zarur bo‘lgan havo
sarfi; quritish kamerasi ichida yetarli vakuumni ta’minlash va boshgalar).

Bu texnologik parametrlar quritish moslamasini samaradorligini ko‘rsatadi va
yordamchi texnologik parametrlar esa uning optimal ishlashini ta’minlaydi. Quritish
moslamasi ko‘p o‘lchovli ob’ekt sifatida kirish va chiqish texnologik parametrlariga
ega. Bu esa yuqorida ko‘rsatilgan parametrlarni texnologik reglamentga mos ushlab
turishni murakkablashtiradi

Paxtani quritish jarayonini sifatli boshgarish uchun asosiy texnologik
parametrlarni texnologik reglamentdan og‘ishini aniqlash kerak.

Kirish o‘zgaruvchilari ma’lum darajada chiqish kattaliklari ta’sir qiladi.
Shuningdek ushbu o‘zgaruvchilarning o‘zgarishi noaniq va itasodifiy xarakterga ega

Shuni ta’kidlash kerakki, quritish moslamasining harorat rejimini saqlab turish
uchun etkazib beriladigan paxta namligini hisobga olgan holda quritish kamerasiga
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gaz va havo etkazib berishning optimal nisbati ta’minlanish zarur. Buning uchun
pechdagi jarayonni mugqobil ushlab turish kerak.

Shu nugtai nazardan paxta xom ashyosini quritish jarayonini boshgarish
tizimini yaratishda quritish barabani va yoqish qurilmasi birgalikda garalishi va
ularda sodir bo‘ladigan jarayonlarni bir-biriga o‘zaro ta’sirinihisobga olgan holda
garash taklif etiladi.

Paxtani quritish jarayonining fizik qonuniyatlarini tahlil gilish asosida eng
muhim parametrlar va ularning giymatlar aniglandi (1-rasm). Buning asosida
quritish barabanini funktsional-texnologik sxemasi ishlab chiqildi .

Kerakli hajmdagi yetarli darajada quritilgan tolani uzluksiz berish tezligini
olish imkonini beradigan texnologik jarayonni boshgarish nugtai nazaridan paxta
quritish texnologiyasining xususiyatlarini ko‘rib chigamiz.

KVPUTHIT
AI'PETATH
TTaxTaHHHT KypHTHITaH NaxTaHHHT
GepHITHINH, KI/ceK HKHINH (ATPETATHHHT HII
—— N VHYMIOPIHIH). KI/CeK Kypurinm
Kypurom .
arper ATHHHHT KHPHIIIA TaXTAHHHT f‘lil)f‘r'lTllHIlHr
ACOCHIT HAMIHTH, % A (,K 1 .
TeXHOJIOTHK \ KypHTHTIaH NaXTaHHHT ‘Tlel‘::?lﬂonm
KHPITII HAMITHTH, %
MADAMETPIADH  Prprmrummmr Geproummn — IaApaMeTpIapi
(ras), Ky6.M/cex /

. Kypurum
Kypurmimu Ia3/XABOHHHT HHCOATH, ATPeraTHHIIHT
arper aTHHHHT XaBOHHHT GepHITHIIH, MyH. GHPIHK Epramun
Epaamun KyG.)/eek > TeXHOJIOrHIK

o XHO!
TeXHOJ0THK QHKIII
KHpHI MapaMeTpIapH

napaMeTp.IaApH

Kim yauamum
GOIIKAPHII 06 BeKTH

1-rasm. Quritish agregatini soddalashtirilgan funktsional-texnologik sxemasi

Paxtani gayta ishlash jarayonida quritish agregati texnologik zanjirga kiradi va
shuning uchun uning unumdorligi avvalgi texnologik jarayonlar bilan bevosita
bog‘liqdir.

Bundan shuni xulsa qilish mumkinki quritgichning faoliyati, paxtani
quritgichga berish tezligi boshqaruv tizimiga g‘alayon sifatida garash mumkin.
Shunday qilib, asosiy boshqgarish texnologik parametri sifatida issiglik agentini
etkazib berishni optimallashtirish masalasini echish zarurdir.

Bunda quritgichga berilayotgan paxta xom ashyosini namligini hisobga olgan
holda, texnologik reglamentga mos ravishda issiglik agenti beriladi. Shu munosabat
bilan, shuning uchun kirishdagi paxta namligi paxtani quritish jarayonida g‘alayon
sifatida garaladi.

Shularga asoslangan, holda quritish moslamasini, chigishidagi paxtaning
namligini boshgariluvchi parametr sifatida, garab, uning strukturaviy-funktsional
model ishlab chiqildi (2-rasm).
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Faxaén

IlaxTanHHT Kupumna
OepHIHIIH, MAXTAHHHT
KI/cex HAMIHTH, %o
Tazgunr deprInmn 1 l KyputHirag naxtasHuHT
(ras). xyo.m/cex HaMIHTH, %o
> >
bomKapye i KYPHTHIII Bomkapiayen
TabCHPJIAPD ATPETATH KATTAJIHKJIAD

XaBoHHHT 6EPH:[HHIH.' ra3/XaBOHHHT HHCOATH,
Ky0.M/cek MYH.OHPIHE

2-rasm. Quritish agregatining strukturaviy-funktsional sxemasi

Paxta xom ashyosini berilishi va uning quritish agregatini ish diapazoni
oralig‘ida ta’minlanadi.

Shunday qilib, boshgaruv ob’ektining texnologik-funktsional sxemasi yuqori
samarali boshgaruv tizimini ishlab chigish uchun asos bo‘lib xizmat qiladi.
Texnologik tahlil va boshgaruv kanallarini tanlash jarayonida olingan quritish
moslamasining tavsiya etilgan strukturaviy-funktsional diagrammasi asosiy
boshqariladigan o°‘zgaruvchilar, boshqaruv va bezovta qiluvchi harakatlar
yig‘indisini ko‘rsatadi, shuningdek ular orasidagi o‘zaro ta’sirini ko‘rsatadi.

Mavjud quritish agregatini boshqgarish tizimini ishlashi odatda qattiq
boshgaruvga ega ochiqg avtomatik boshqaruv tizimi sifatida garaladi (3-rasm).

Fanaéu BomKkapuIyB1a
G KATTAJHKIA
TlaxTaHuEr Hin yHyMI0pIHTHHH Kupumaa P
OepHITHIIN, ’ .OCT 1A faxt o
: J HAMIHTH, %
Er/ceE P JRP— ;7o ATpEeraTHHHT HII THKyBIH HCCHEAME
OepHTHIH, # - _| z:{z’.;:{cpnm: areHTH
TommueEpHEK KT/CeE Temmepatypach, °C
- Uzpoan KVYPHTHII | :
0epyEIH |—fpf PocTHareT (—pp _|>_|—> —|_->
KypHIMa KypHIMA | AI'PETATH 1
1 Faxaén L
KypHTHIras | Maxtamsmr Kupumzga |
NaXTAHHAT 1 GepHITHITH, TaXTAaHEHT |
HAMIHTH, % ET/CeK HAMIHTH, % Ky
— —==1 PHTHITaH
Tormmepax l'aése B * * Kypurunran TaXTAHHHT
Oepywum P M 50, e KYPUTHII e I, 5
OIHIITHDYETH] HPOMH - HAMIHTH, % N :
Rypama I g el g S e e ATPETATH >
1
HaMIHKHHA pOocTJIall KOHTYPH I
|
II JaTaHr I'#. 1 —
1 Fanaén
Ta3/XaE0HHHT Lo = T a3HHET
HHCOATH, ‘ OepHIHIIE,
MVH.OHPIIHE x EyD. M/CEK Ta3/XaBOHHET ra3/XaBOHHHT
" ABOHHHT HHCOATH, HHCOATH,
Tg::-zrs? » OepruHITH, KYPHTHII MYH.GHpPIEE MYH GHpTHE
P|Conmamrpysuy| Haxpoan YO, MiceR ATPETATH > »
EKYPHIMa KypETMA |—» | PocTarers |—pw A H»—>p
Bbomkapys1n
I'a3/xaBOHHHT HHCOATHHH TabCHPJIAP
pOCT.IAIN KOHTYPH
II Jatank Ilé.

3-rasm Quritish moslamasining ko‘p o‘Ichovli ikki darajali boshqaruv tizimi
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Boshqarish tizimi ikki gatlamli ko‘rinishga ega bo‘lib, u bir nechta ARTlarni
0°z ichiga oladi, jumladan:

- yugori gatlamdagi ART qurilmaning ishlashini boshgarish uchun xizmat
giladi. Bunda agregatga kirishda paxta namligining haqiqgiy giymatlarini hisobga
olinmaydi. Shuning uchun quritish jarayonining unumdorligi paxtani berilgan
tezligiga bog‘liq;

- asosiy ART texnologik reglamentga muvofig paxta xom ashyosi namligini
kerakli qiymatda ta’minlash funktsiyasini bajaradi;

- yordamchi avtomatik boshgaruv tizimi esa yoqilg‘ining yonishi uchun
magqbul sharoitlarni gaz G’ havo sarfi nisbatini ta’minlaydigan;

Agar quritish moslamasi avtonom ishlayotgan bo‘lsa, avtomatik boshqaruv
tizimidan foydalanib, zaruriy namlikni hisobga olgan holda quritish
samaradorligiga erishish mumkin:

Kypurum arperat

Fanaén G¥itrua Him Famaén
YHYMIOPJIHIHHH Kuprmza Kypumaaran o
1A0p m’gmnm S s BOIIKADILIYEYH
poctaam ey, | mawmrm% | KATTATHKIAD
Heraux (4
ITaxrasuar —
DepHIHIH, JaTaux [+ l, 7
Kricex TlaxTamuar J Z'\'"P UK ArperaTHEHT HIm
v \ Gepyanm, v v VHYMIOPIHTH,
TonumpHg g xr/cex Xr/cex
I
oepyemn  —pp»| Poctaarms —] V;KpOCM —» > KYPUTHI s
KypamMa EypEIMA 1 ATPETATH .
ypus 0 Pr
v
Kyputuim arperata
Pr(Q, Vg Vi) =0 *(1- Vit Vi) —
Famaén
Kupumzaa Kypurmras BolmKapuIyBuH
ATpeTaTHHHT HII Oram OYHH1a HII :E;M;EH;’ TXTAHHED KATTAJIHEJIAD
VHYMIOPIHTH, YHYMIOPITHI HHH : HamMaEry, %
xr/cex pocTiam 7.
o Kup 1. ArperaTeuET HIm
Tonmmpnx, - AXTAHEHD Bl VHYMAODIHTH
- OepHIHIIH, o m' ‘ce’l{ :
OepyeH  —» . r/cex
c 5 Hzpocn KI/CEK
KYpHIMA c?m pr - » Pocriarma —P ) -frma. P e— KYPUTHII >
KYPHIMACH RYPRS ) ATPETATH Pr
T o 7
Haraux [

4-rasm. Quritish agregatining ishlashini tartibga solish variantlari: a-g‘alayon nazorati bilan
ART; b-og‘ish nazorati bilan ART

Jarayonni nazorat qilishning o°‘ziga xos Xususiyati shundaki, quritgichdan
chigishda paxta namligi ham ARTga g‘alayon sifatida qaralishidir.

Shunday qilib, quritish jarayonini ikkita o‘zaro ulangan avtomatik boshqaruv
tizimi tomonidan boshgarilishi mumkin, ularning birinchi va asosiysi materialni
quritish uchun etkazib beriladigan yoqilg‘t miqdorini ta’minlaydi, ikkinchisi,
yordamchi, havoni etkazib berish orqali optimal quritish jarayonini ta’minlaydi.
Ko‘rib turganingizdek, ikkinchi ART birinchisiga bo‘ysunadi. Bunday holda, gaz

havo nisbati giymati odatda ko‘p hollarda 1:10 ni tashkil qiladi.
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Bundan xulosa gilish mumkinki, paxtaning talab etilgan namligi ART uchun
topshiriq vazifasini bajaradi boshqarish kattaligi sifatida esa gaz ta’minoti, olinadi
gaz havo nisbati ART uchun g‘alayon hisoblanadi.

Shuni  ta’kidlash ~ kerakki,  avtomatik  boshqaruv  tizimlarining
muvofiglashtirilgan harakatlarini amalga oshirish uchun gaz- havo nisbatining
yordamchi ART namlikning boshqgariluvchi asosiy ARTga garaganda tezroq
amalga oshiradi.

Shunday qilib, quritish jarayonini boshgarish uchun barabanning chigishidagi
paxta namligining bitta asosiy ART, gaz G’ havo nisbatini esa bitta yordamchi
ART, hamda qurilmaning optimal ishlashini ta’minlaydigan bir qator qo‘shimcha
ART va boshgaruv tizimlaridan foydalanish kerak.

Yuqoridagi quritgichning namlikni ART rostlanuvchi kattalikni asoslangan
holda qurilgan, ammo g‘alayonni kompensatsiyalash orqali uni ishini yaxshilash
mumkin. Bunday holda, texnologlarga belgilangan migdorda etkazib beriladigan
turli xil namlikdagi paxtani yuqori sifatli quritish uchun zarur bo‘lgan gaz miqdori
haqgida ma’lumot kerak bo‘ladi.

Shunday qilib, ko‘p oflchovli ko‘p bog‘langan ob’ekt bo‘lgan quritish
moslamasining boshgaruv tizimi parallel, bir vaqtning o‘zida ishlaydigan va
ulangan avtomatik boshgaruv tizimlaridan iborat ierarxik ko‘rinish tuzilma sifatida
amalga oshirish mumkin.

Foydalanilgan adabiyotlar ro‘yhati
1. MakcynoB WN.b., Hypanues A.H. (pea) CripaBOYHUK MO MEPBUYHON 00pabOTKHU
xjonka. Kaura 1, Tamkent: Mexuar, 1994. 575 c.
2. Kanynaes T.b., Torataes T.VY., Kanaybaera I'.1O., YTeb6aeB A.A. PazpaboTka
TEXHOJIOTUM CYIIKH XJIOMKa-cypra ¢ pexxumamu padoty HOkno-Kazaxcranckuii
rocyaapctBeHHy yHusepcuteT uM M.O.Aye3oBa, Kazaxcran. — 158 c.
3. Hocor C.B. Pa3paboTka cucreMy ympaBiaeHHUS €ICKTPOIPHUBOAA IMOCTOSHHOTO
TOKa JJIi BEHTWIALMU  CYUIWJIHO-OYUCTUTENTHOTO  IIeXa  XJIOMKO3aBOJa:
HMucceprauus, Tamkent 2013. — 63 c.
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METROLOGIYADA SERTIFIKATLASHTIRISHNI
AVTOMATLASHTIRISH DASTURIY TA’MINOTINING MOBIL VA VEB
ILOVASINI YARATISH

Qobulov Asror Raxmat o°g’li, Bobomalikov Abduaziz Abdumalik o‘g’li
Sharof Rashidov nomidagi Samargand davlat universiteti,
gobulovasrorO@gmail.com, abduaziz7071@gmail.com

Annotatsiya. Ushbu ishda metrologiyada sertifikatlashtirishni
avtomatlashtirish dasturiy ta’minotining mobil va veb ilovasini ishlab chiqish
bosqichlari haqida so’z yuritilgan. Dasturiy ta’minotni ishlab chigish natijasida
hosil qilingan tizimning imkoniyatlari haqida ma’lumotlar berilgan.

Kalit so’zlar: sertifikatlashtirish, metrologiya, React Native, Node.js,
Express.js, Pug.js.

AOcTpakTHblii. B 1maHHON paboTe paccMOTpEeHBI JTambl  Pa3padOTKU
MOOUJILHOTO U BEO-MPHIIOKEHUSI TPOrPAMMHOI0 00ECTICUeHHUS JJIsl aBTOMAaTU3alluU
MeTposioruuecko ceptudukanuu. IlpuBenena wHopMamus O BO3MOXKHOCTSAX
CHUCTEMBI, CO3/IaHHOU B pe3yJibTaTe pa3pabOTKu MPOrPaMMHOT0 00€CTICUCHUSI.

KawueBble ciioBa: ceprudukaims, merposorusi, React Native, Node.js,
Express.js, Pug.js.

Abstract. This paper discusses the stages of developing a mobile and web
application of software for automating metrological certification. Information is
provided on the capabilities of the system created as a result of software
development.

Keywords: certification, metrology, React Native, Node.js, Express.js, Pug.js.

Kirish. Zamonaviy texnologiyalar har bir soha bo‘yicha katta rivojlanishlar va
imkoniyatlar yaratib kelmoqda. Bugungi kunda zamonaviy texnologiyalar
foydalanuvchilar uchun ko‘plab foydali imkoniyatlarni o‘z ichiga olgan ilovalarni
tagdim etmoqgda. Xususan, metrologiya sohasida ham zamonaviy texnologiyalardan
foydalangan holda bir gancha o‘zgarishlar kiritilishi mumligini kuzatish mumkin.
Jumladan, tizimlar orqali ushbu sohadagi jarayonlarni ragamlashtirishimiz, qo‘lda
bajarilayotgan murakkab masalalarni avtomatlashtirishimiz mumkin.

Metrologiya bu o‘lchovlar, ularning bir xilligini ta’minlash usullari va
vositalari hamda talab etilgan aniqlikka erishish yo‘llari haqidagi fandir [1, 4].
Ushbu sohaning asosiy muammolariga sirasiga quyidagilarni kiritishimiz mumkin:

1) o‘lchashlarning umumiy nazariyasi;

2) kattaliklar birliklarini va ularning tizimlarini yaratish;

3) o‘Ichash usullari va vositalari;

4) o‘lchashlar bir xilligini ta’minlash;
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5) etalonlarni yaratish;

Metrologiyada mahsulot (buyum, tovar) yoki xizmat muayyan standartga yoki
texnikaviy shartlarga muvofiq kelishini tasdiglash magsadida o‘tkaziladigan faoliyat
ham ko‘rsatiladi. Ushbu faoliyat sertifikatlashtirish deb ataladi [2, 5].
Sertifikatlashtirish faoliyati natijasida mahsulot (buyum, tovar)ning sifati hagida
iste’molchini ishontiradigan tegishli hujjat - sertifikat beriladi. Sertifikatlashtirish
jarayonining qo‘lda bajarilishi murakkab bo‘lib, ushbu vazifa ko‘p vaqtni talab
giladi. Bundan tashgari mahsulot (buyum, tovar)larga berilgan sertifikatlarning
soxta variantini tayyorlash, tayyorlangan sertifikatda noto‘g’ri ma’lumotlarning aks
etish holatlari ham mavjud bo‘lishi mumkin.

Yuqorida keltirilgan muammolarni bartaraf etish magsadida metrologiyada
sertifikatlashtirish dasturiy ta’minotining mobil va veb ilovasini yaratish hamda uni
amaliyotga joriy etish dolzarb vazifalardan biri hisoblanadi. Shu magsadda, dasturiy
ta’minotni yaratish uchun bir qancha bosqichlarni amalga oshirish lozim. Dasturiy
ta’minotning mobil va veb ilovalarini hosil gilishning umumiy gadamlari quyidagi
ketma-ketlikda bo‘lishi mumkin.

1-bosqich. Dasturiy ta’minotning maqgsad va vazifalarini aniqlash. Dasturiy
ta’minot metrologiya sohasidagi sertifikatlashtirish jarayonini avtomatlashtirish,
mahsulot (buyum, tovar)larga sertifikat olish uchun onlayn ariza berish, jarayonni
real vaqt rejimida kuzatib borish, mavjud bo‘lgan sertifikatlarni bekor qilish kabi
magsad va vazifalarni bajarishi lozim.

2-bosgich. Dasturiy ta’minotning mantiqiy modelini yaratish. Dasturiy
ta’minotning mantigiy modelini aks ettirish uchun relatsion modelning umumiy
ko‘rinishi 1-rasmdagi kabi bo‘lishi mumkin.

J task v "] role_has_task ¥ "I role

v
idINT ! role_id INT idINT
name VARCHAR(50) ! task_id INT name VARCHAR(45)
>
v

path V ARCHAR{G5) >
description V ARCHAR{450)
>

| static v | | certificate ¥ ] user
idstatic INT 1dINT duser INT
add_count INT ordindl_number INT name VARCHAR(50)
update_count INT type INT phone VARCHAR(35)
delete_count INT lang VARCHAR(15) email VARCHAR(45)
view_count INT status TINYINT password W ARCHAR({250)
docum en t_count INT date DATE ? role_id INT
time TIME >
Iink VARCHAR(120)

day INT

month INT

o INT url VARCHAR(120) " action v

> data BLOB idaction INT
! employee_id INT ¥ user_id INT
comply_with V ARCHAR(80) modul VARCHAR(40)
compare VARCHAR(30) description Y ARCHAR(B0)
organiza tion VARCHAR(80) date_time DATETIME(10)
> >

1-rasm. “Metrologiyada sertifikatlashtirishni avtomatlashtirish” tizimining
relatsion modeli
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3-bosgich. Dasturiy mahsulotni ishlab chigish uchun texnologiyani tanlash.
Dasturiy ta’minotning mobil ilovasi uchun React Native JavaScript freymvork
hamda veb ilovasi uchun esa Express.js va Pug.js JavaScript freymvorki tanlab
olindi. Ushbu freymvorklar hozirgi kunda mobil ilovalar va veb ilovalar ishlab
chiqish sohasida yetakchi o‘rinlarda turadi [3]. Ushbu freymvorklar tanlanishiga
yana bir sabab, JavaScript tili orgali amalga oshirilishidir. JavaScript mobil hamda
veb ilovalar uchun universial dasturlash tillaridan biridir.

4-bosqich. Dasturiy ta’minotning mantiqiy strukturasi. Dasturiy ta’minotning
mantiqiy strukturasi dasturiy ta’minotda mavjud bo‘lgan bo‘limlar, gismlar va
vazifalarni o‘zida aks ettiradi. Mantiqiy strukturaning ko‘rinishi 2-rasmda berilgan.

Tizimning backend qgismi

Tizimga kirish
h (avtorizatsiya) 1 1
Admin Direktor Qiyoslovchi Foydalanuvchi
Foydalanuvchini ro'yxatdan Foydalanuvchilarni ro'yxatdan
b Ty J uLios Sertifikatlar bilan ishlash Sertifikatlarni ko'rish
o'tkazish o'tkazish
Rollar yaratish Sertifikatlar bilan ishlash

Vazifalar Sertifikatni tasdiglash

2-rasm. Dasturiy ta’minotning mantiqiy strukturasi

Foydalanuvchilarning fargli kontentini yaratish tizimlarda vazifalarni
tagsimlash, yashirin axborotlarni himoyalash kabi imkoniyatlarni beradi. Bu
imkoniyatlar foydalanuvchi huquglarini chegaralash yoki kengaytirish orqali
amalga oshiriladi. Shu magsadda dasturiy ta’minotda admin, direktor, qiyoslovchi,
foydalanuvchi rollari belgilangan.

Metrologiya

Kirish

telefon ragam yoki elektron pochta *

Dasturga kirish

Email

Parol

Hisobingiz yo'qmi? ro'yxatdan o'ting

a) b)
3-rasm. Dasturiy ta’minotga kirish oynasi: a) mobil ilova interfeysi b) veb

ilova interfeysi
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Dasturiy ta’minot faoliyat strukturasi quyidagi tarzda tashkil topgan:

1) Foydalanuvchi autentifikatsiyasi. Tizimda ro‘yxatdan o‘tmagan
foydalanuvchilar uchun yopiq bo‘lib, dasturdan foydalanish fagat admin hamda
direktor rolida oldindan mavjud bo‘lgan foydalanuvchi orqali amalga oshiriladi (3-
rasm).

2) Sertifikat yaratish uchun ariza berish. Ariza beruvchi mahsulot (buyum,
tovar)larga sertifikat olishi uchun tashkilot direktoriga murojaat giladi. Direktor esa
tizimda foydalanuvchini ro‘yxatdan o‘tkazadi. Foydalanuvchi ro‘yxatdan o‘tganligi
tasdiqlanganidan so‘ng, mahsulot (buyum, tovar)larga sertifikatni shakllanish
jarayonini kuzatib borish imkoniyatiga ega bo‘ladi (4-rasm).

Metrologiya

Foydalanuvchi Qo'shish

Ro'yxatdan o'tish

Ism

Telefon ragam

Email

Parol

Hisobingiz bormi? kirish

a) b)
4-rasm. Dasturiy ta’minotda foydalanuvchini ro‘yxatdan o‘tkazish oynasi: a)
mobil ilova interfeysi b) veb ilova interfeysi
3) Qiyoslovchining sertifikatlar bilan ishlashi. Qiyoslovchi rolidagi xodim

mahsulot (buyum, tovar) standart o‘lchovlardan o‘tkazadi. Natijalarni sertifikatda
shakllantiradi (5-rasm).

= Barcha hujjatlar O
o
qiyoslash guvohnomasi
KNAUF GIPS BUXORO" MCHJ Df
m
5 7
qiyoslash guvohnomasi o
KNAUF GIPS BUXORO" MCHJ Df
o}
1233 Tosdgesh
giyoslash guvohnomasi
KNAUF GIPS BUXORO" MCHJ #
|}
143 o
qiyoslash guvohnomasi
KNAUF GIPS BUXORO" MCHJ 4
jm]
< V220

5-rasm. Qiyoslovchining sertifikatlar bilan ishlash oynasi: a) mobil ilova
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interfeysi b) veb ilova interfeysi

4) Sertifikatni tasdiglash va mijozga tagdim etish. Direktor sertifikatni ko‘rib
chigadi va foydalanuvchiga tagdim etish uchun tasdiglaydi. Tasdiglangan sertifikat
foydalanuvchining shaxsiy profilida aks etadi.

- Kutayotgan hujjatlar 0 O'ZBEKISTON RESPUBLIKASIDA O’LCHASHLARNING YAGONA

BIRLIKDA BO’LISHINI TA’MINLASH TIZIMI
"REAL ELECTRONICS” MChJ
lashn

1233 Tasdiglesh) 7
qgiyoslash guvohnomasi
KNAUF GIPS BUXORO" MCHJ @

7030
077 > o’Ichash vositasini giyoslash
S GUVOHNOMASI

Amal gilish muddati
2024 yil «01» may gacha
143 Masdiglash) 7
qgiyoslash guvohnomasi
KNAUF GIPS BUXORO" MCHJ “

foydalangan holda

© Tasdiglash

@ Tasdiglash

© Tasdiglash

@ Tasdiglash

© Tasdiglash
metrologik tavsifli

o’Ichash vositasi

© Tasdiglash

talablariga mosligini

a nazorati tatbiq etlish sohasida qo'llanilishiga yo'l

RNRHONORENENRNONN

Qiyoslash sanasi 2024 yil «02+ may

Qiyosiovehi
oz

a) b) c)
6-rasm. Sertifikatni tasdiglash va mijozga taqdim etish: a) mobil ilova
interfeysi b) veb ilova interfeysi c) tagdim etilgan sertifikat namunasi

Dasturiy ta’minotning keyingi rivojlanishi uchun foydalanuvchilarni ariza
berishlarini avtomatlashtirish, elektron ragamli imzo orqgali onlayn shartnomani
shakllantirish, arizalarni ko‘rib chiqish va foydalanuvchiga tizimga ro‘yxatdan
o‘tishga ruxsat berish uchun yangi rolni shakllantirish masalalarini yechish ko‘zda
tutilgan.
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Osnovi metrologii i elektricheskiye izmereniya, M., 1987.

2. L.LKh. Siddikov, Kh.A.Sattarov, O.l.Siddikov, X.E. Khujamatov, G.N.
Suleymanova, D.T.Khasanov, Sh.B.Olimova, METROLOGY,
STANDARDIZATION AND CERTIFICATION, Toshkent, 2018

3. https://habr.com/ru/companies/otus/articles/737228

4. KI. 3emusnHoir, A.D. I'nbiBuHa, ““Merponorusi, cTaHmapTU3aALUA U
ceprudukanms’, 2022.

5. A. Qurbanov A. Axmedovich, “Metrologiya, standartlashtirish va
sertifikatlashtirish” 2007,
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YOUTUBE IJTIMOIY TARMOG‘IDAN MA’LUMOTLARNI IZLLASH
UCHUN DASTURIY VOSITALAR

Risqaliyev J.D.
(Ichki ishlar vazirligi Malaka oshirish instituti, jaxongir.tmi93@gmail.com)

Annotatsiya. Bugungi ragamli asrda YouTube kabi ijtimoiy tarmoglarda
foydalanuvchilar tomonidan yaratilayotgan kontentning katta migdori OSINT uchun
boy manbaga aylandi. OSINT tadgiqotida ommabop videolardan tortib
foydalanuvchilar qoldirgan sharhlarigacha har bir ma’lumot gimmatli bo‘lishi
mumkin. Ijtimoily tarmoqdagi joylashtirilgan katta ma’lumotlar bazasidan
axborotlarni yig‘ish ma’lum bir qiyinchiliklarni keltirib chiqaradi. Mazkur
maqolada esa YouTube ijtimoiy tarmog‘i resurslaridan ma’lumotlarni izlash uchun
dasturiy vositalar tahlil gilingan.

Kalitli so‘zlar: YouTube ijtimoiy tarmog‘i, ma’lumotlarni qidirish, OSINT
uchun dasturiy vositalar.

AHHoTanus. B cerogssmHio0 nudpoByl0 3M0Xy OrpPOMHOE KOJIWYECTBO
MOJIb30BATEIBCKOIO KOHTEHTA B COIMANBHBIX CETSIX, TaKux Kak YouTube, cramo
o6orareiMm uctounukoM OSINT. Bce, 0T mnomymsipHBIX BHACOPOJHUKOB IO
KOMMCHTapHUEB IIOJb30BaTelei, MOXeT okazarbcsa IieHHBIM B OSINT-
paccnenoBanun. COop mHpopManu U3 O00JbIION 0a3bl JaHHBIX, Pa3MEIICHHON B
COLIMAJIbHOM CETH, CO3JAaeT OIpEAEIeHHbIE TPYAHOCTH. B 1maHHOW cTaTthe
aHAIM3UPYIOTCS TMPOTrpaMMHBIE CpEJICTBA MOUCKAa HH(OpMAIMu Ha pecypcax
coraibHoM ceTr YouTube.

KnwueBble cJoBa: comnuagbHas ceTh YouTube, momck maHHBIX,
nporpammMusie cpencta Ay OSINT.

Abstract. In today's digital age, the vast amount of user-generated content on
social networks such as YouTube has become a rich source for OSINT. Everything
from popular videos to user comments can be valuable in an OSINT investigation.
Gathering information from a large database hosted in a social network creates
certain difficulties. In this article, software tools for searching for information from
the resources of the YouTube social network are analyzed.

Keywords: YouTube social network, data search, software tools for OSINT.

YouTube — bu foydalanuvchilar o‘z videolarini yuklashlari, boshgalar
tomonidan yuklagan videolarni ko‘rishlari, yoqtirish belgisini bosishlari va fikr
bildirishlari mumkin bo‘lgan eng mashhur video almashish sayti hisoblanadi [1].
YouTube ijtimoiy tarmog‘i 2023-yil natijalariga ko‘ra 2,7 milliondan faol
foydalanuvchiga ega, foydalanish bepul bo‘lgan xizmatdir [2]. Bundan tashqari, har
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kuni dunyo bo‘ylab 122 million foydalanuvchi ijtimoiy tarmoqga tashrif buyuradi
hamda har kuni 720 000 soatlik video yuklanadi. Ushbu statistikalar esa YouTube
jjtimoiy tarmog‘ini to‘liq OSINT (Open source intelligence) tahlilining bir qismi
sifatida ko‘rib chiqish zarurligini tasdiglaydi.

YouTube ijtimoiy tarmog‘i foydalanuvchilarga kalit so‘zlar yoki iboralar
bo‘yicha qidirish imkonini beruvchi o‘rnatilgan qidiruv funksiyasiga egadir. Bu
maydonga istalgan so‘rovni yozib, videolarni nomini yoki foydalanuvchi profilini
aniglash mumkin. YouTube ijtimoiy tarmog‘ida foydalanuvchilar kirish uchun
shaxsiy profil yoki hisob gaydnomasiga ega bo‘lishni talab gilmaydi.

YouTube ijtimoiy tarmog‘ida OSINT tadqiqotlarini quyidagicha olib borish
mumkin:

o Kalit so‘zlar bo‘yicha qidirish;

o YouTube metama’lumotlarini chigarish;

o Joylashuv bo‘yicha qidiruv;

o Dezinformatsiyani anigalash.

Kalit so‘zlar bo‘yicha qidirish. YouTube ijtimoiy tarmog‘ida ma’lumotlarni
kalit so‘zlar bo‘yicha qidirishni  https://www.aware-online.com/en/osint-
tools/youtube-search-tool/ yoki https://one-plus.github.io/Youtube saytlari orgali
amalga oshirsa bo‘ladi (1-rasm). Foydalanuvchilarga ma’lum videolar, jonli efirlar,
kanallar, pleylistlar va kinolarni kalit so‘zlar orqali qidirish imkonini beradi [3].
Tadqiqotchilar videolarni yuklangan sana bo‘yicha qidirishi va kanallarni tahlil
gilishi mumkin. Aware Online va OSINT Toolkit foydalanish oson va mutlago bepul
bo‘lgan saytlardir. Qidiruv natijalarining juda ko‘pligi, ular ichidan foydali
ma’lumotlarni yig‘ishda tadqiqotchidan biroz mahorat talab qiladi.

OSINT Tools YouTube search tool - Investigating YouTube

. In a lot of OSINT investigations videos play a key role. Videos can be found on different websites, but also

= People +
on YouTube or on Vimeo . On this page you will find custom OSINT tools that might help you investigate

B Usernames + videos on YouTube. For example, with this tool you can search for specific videos, channels and playlists.

You can also search for videos by upload date and analyze channels.
& Email addresses +

] Phone numbers 4 Keyword(s) (Fills in all fields below)

L1 Websites +

Keyword(s) (YouTube | search on YouTube in general)
B companies +

Keyword(s) (YouTube | search for exact keyword(s))
Q Geolocation +

Keyword(s) (YouTube | search for a video)
& Web archives +

Keyword(s) (YouTube | search for a live video)
Images +

Keyword(s) (YouTube | search for a channel)
I Filetypes +

Keyword(s) (YouTube | search for a playlist)

£ Canahnaal +

1-rasm. Aware-online.com sayti interfeysi
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YouTube metama’lumotlarini chiqarish. YouTube ijtimoiy tarmog‘idagi
video, pleylist va kanal haqida tadqigotchilar metama’lumotlari o‘rganishlari
mumkin. Buning uchun https://mattw.io/youtube-metadata/ saytiga o‘tib, URL
manzili joylashtiriladi (2-rasm).

€& = C @& mattwio/youtube-metadata/ B = % 3 » = 4

01 MW Metadata

MW Metadata normal grabs singular details about a YouTube video and its uploader, playlist and its
creator, or channel.

Submit a link or id to a video, playlist, or channel

htt be.com/watch?v=ilSY_m9M|_w Submit

. playlist_id, channel_id

2-rasm. mattw.io sayti interfeysi

YouTube videolaridagi metama’lumotlarni ko‘rib chiqishda ba’zi cheklovlar
mavjud. Videoning yuklash vaqti noaniq bo‘lishi mumkin. Agar video dastlab
“shaxsiy” qilib joylashtirilgan bo‘lsa, uni yuklash vaqti ro‘yxatga olinmaydi.
Bundan tashqgari, agar videoning holati “Ro‘yxatga olinmagan” yoki “Ommaviy”
bo‘lsa, metama’lumotlar orqali tadqiqotchilar o‘zgarish vaqtini yuklash vaqti
sifatida tushunishlari mumkin. Ishonchli tahlil uchun bunday nomuvofigliklardan
xabardor bo‘lish muhimdir.

Joylashuv bo‘yicha qidiruv. YouTube kontentini joylashuv bo‘yicha ham
qidirish mumkin, bu esa tadqgiqotchilarga ma’lum bir joyda olingan kontentni topish
imkonini beradi. YouTube ijtimoiy tarmog‘ida tadqiqotchilar geografik hududda
joylashtirilgan videolarni aniglash uchun manzil yoki umumiy joyni Kiritish orqali
https://mattw.io/youtube-geofind/location saytida amalga oshirsa bo‘ladi [4]
(3-rasm). Bu ma’lum bir hududda sodir bo‘lgan jinoyatlar, hodisalar yoki tabiiy
ofatlar hagidagi videolarni aniglashning ajoyib usulidir.

Esda tutish lozimki, YouTube foydalanuvchilarga video joylashuvini o‘zlari
tanlash imkonini beradi. Bundan tashqari, joylarni aldashda foydalaniladigan
texnologiyalar mavjud.

Dezinformatsiyani anigalash. InVID tekshirish plagini metama’lumotlarni
olish vositalariga o‘xshash ma’lumotlarni taqdim etadigan dasturiy vositadir [5].
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InVID tekshirish plagini Google Chrome brauzeri kengaymalariga qo‘shiladi.
InVID tekshirish plagini tadgiqotchilarga ijtimoiy tarmoqlardagi kontentni
tekshirish va dezinformatsiyani aniqlashda yordam beradi.

Tadqiqotchilar YouTube bo‘yicha keng qamrovli tekshiruv o‘tkazishi uchun
yugoridagi vositalardan bir nechtasini ishlatishlari kerak. Garchi bu vositalar tegishli
videolarni topish yoki kontent yaratuvchilarining muhim metama’lumotlariga kirish
kabi tadqiqotning turli jihatlari uchun foydali bo‘lsa-da, YouTube platformasida
to‘lig OSINT tadqiqotini gamrab ololmaydi.

Bundan tashqari, yuqoridagi vositalar qo‘lda qidirish bilan solishtirganda
vaqgtni tejasa-da, ma’lumotlarni filtrlash va bir nechta URLlarni bog‘lash qiyin
ishdir. Tadqiqotchilarga YouTube ijtimoiy tarmog‘ini tekshirishning yanada
innovatsion usuli kerak bo‘lib, ular o‘zlarining tadqiqotlarini to‘liq amalga
oshirishlari uchun samarali dasturiy ta’minotni yaratish kerak bo‘ladi.

« > C @ mattw.io/youtube-geofind/location & & % > B =

- MW Geofind =

Tepek " Salar
= f
= 4P5

2
Ilg'or
Hamza
4P1¢
: i"‘:'\:’
ﬂigﬁ Tashkent 8
=
5 =
o
(4
] Eshanguzar ‘

3-rasm. MW Geofind sayti interfeysi
Foydalanilgan adabiyotlar

1. M.Bazzell. Open source intelligence techniques. Eighth edition

2. https://www.demandsage.com/youtube-stats/

3. https://www.aware-online.com/en/osint-tools/youtube-search-tool/

4. https://lwww.liferaftinc.com/blog/9-best-youtube-osint-software-tools
5.https://www.skopenow.com/resource-center/osint-investigations-on-video-
sharing-platforms-tips-techniques
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SUYUQ MUHITNING FIZIK-KIMYOVIY PARAMETRLARINI
TAHLIL QILISHNING OPTOELEKTRON USULI

Raximov B.N.
Muhammad al-Xorazmiy nomidagi Toshkent Axborot Texnologiyalari
Universiteti , t.f.d,professor
Kengesbayev S.K.
Muhammad al-Xorazmiy nomidagi Toshkent Axborot Texnologiyalari
Universiteti, doktorant
salawatkenesbaev@gmail.com

Annotatsiya.To‘liq ichki qaytish elementlarida sodir bo‘ladigan fizik
jarayonlar nazariyalari va o‘rganilayotgan muhitdagi yorug‘likning sinishi
ko‘rsatkichini o‘lchashga asoslangan tahlil usuli refraktometriya o‘rganiladi.
Ishlatilgan optik hodisalarga garab va o‘lchash usullariga qarab refraktometrik
usullar ko‘rib chiqiladi. Suyuq mahsulotlar tarkibini nazorat gilish uchun BTIQ
effektidan foydalanadigan optoelektron tizim taklif etiladi.

Kalit so‘zlar: yorug‘lik chigaruvchi diod, fotodiod, shaffof suyuqliklar,
refraktometr, to‘la ichki qaytish, buzilgan to‘la ichki qaytish.

Annomayua: VI3ydyensl Teopur (U3MUYECKUX MPOLECCOB, MPOUCXOASAIINX B
IIOJTHOCTBIO BHYTPCHHHUX BO3BPATHBIX JJICMCHTAX, H pe(i)paKTOMeTpI/I}I —
aHAIIUTUYECKUN METOM, OCHOBAHHBIM Ha HU3MCPCHUU I10KAa3aTCJId IHPCIIOMIICHUA
CB€Ta B HCCHGHyeMOﬁ cpeac. B 3aBucumocTu oT HCIIOJIB3YEMBIX OIITHYCCKUX
SIBJICHUW U METOJIOB U3MEPEHHUS pACCMATPUBAIOTCS pePPaKTOMETPUUECKUE METOIBI.
[IpennosxeHa ONTUKO-3JIEKTPOHHAs cucTeMa, ucnoib3ytomias d3¢dexr HIIBO, ans
YIIpaBJICHUA COCTABOM JKHUAKUX ITPOIYKTOB.

Knwuesvie cnosa: cBeroguon, QoToauoa, Mpo3padyHbie KUAKOCTH,
pedpakTomMeTp, MOITHOE BHYTpeHHee oTpaxeHue, a3gdext HITBO.

Abstract. The theories of physical processes occurring in fully internal return
elements and refractometry, an analytical method based on measuring the refractive
index of light in the studied medium, are studied. Depending on the used optical
phenomena and measurement methods, refractometric methods are considered. An
optoelectronic system using the ATR effect is proposed to control the composition
of liquid products.

Keywords: light emitting diode, photodiode, transparent liquids,
refractometer, total internal reflection, ATR effect.

Yorug‘likning sinishi ko‘rsatkichi fan va texnikaning turli sohalarida
qo‘llaniladigan muhim optik xususiyatdir. Bu yorug‘lik muhiti orqali ganday
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o‘tishini aniqlaydi. Sindirish ko‘rsatkichi muhitning tarkibiga, haroratga va bosimga
bog‘liq.

Refraktometriya  o‘rganilayotgan = muhitdagi  yorug‘likning  sinishi
ko‘rsatkichini o‘lchashga asoslangan tahlil usuli. Refraktometriya oddiy va tezkor
tahlil usuli bo‘lib, o‘rganilayotgan namunalarning turli parametrlari haqida
ma'lumot olish imkonini beradi.

Refraktometrlar, ishlatilgan optik hodisalarga garab, prizma, interferentsiya,
inertial, fokusli, sterjenli, to‘la ichki qaytish (TIQ) yoki buzilgan to‘la ichki gaytish
(BTIQ) refraktometrlariga bo'linadi, bu yorug'lik oqimining to‘la ichki qaytishning
chegara burchagi boshqariladigan muhitning sinishi koeffitsientiga bog'ligligidan
foydalanadi [1, 2].

Prizma refraktometrlari fagat shaffof muhitlarni o'rganish uchun ishlatiladi va
ishlatiladigan prizmatik kyuvetalar turiga garab, turli metrologik xususiyatlarga ega.
Optoelektron prizma refraktometrlarining asosiy variantlarining blok diagrammalari
1-rasmda keltirilgan.

Eng oddiy - tekshiriluvchi modda bilan to'ldirilgan bitta ichi bo'sh uchburchak
prizmaga asoslangan kyuvetaning konstruktsiyasi (la-rasm). Buning uchun
hisoblangan ifoda quyidagicha:

sin 'B;a
= (1)
sin —
2

bu yerda a- prizmaning sindirish burchagi; B - yorug'lik nurining prizma
tomonidan o'rganilayotgan muhitdan burilish burchagi.

1-rasm. Optoelektron prizmali refraktometrlarning sxemalari
290



Manba M bitta polixromatik yoki monoxromatik yorug'lik ogimini hosil
giladi. Prizmatik yacheyka K dan keyin uning og'ishi OP chigish signalini gayta
ishlash uchun B sxemasiga ulangan axborot konvertori OP tomonidan aniglanadi,
uni gqayd etish qurilmasi P gayd etadi[3].

Sinishi ko'rsatkichi bo'yicha yuqori aniglik va yaxshi aniglik prizmalarning
garama-qarshi qo'shilishi bilan ikki kanalli refraktometrlar tomonidan ta'minlanadi
(1-rasm, b). Bunday holda, OP video signalida ikkita impuls mavjud (rasm. 1, b) K;
va K; kyuvetlarining parametrlari va joylashuvi, muhitning sinishi ko'rsatkichi bilan
belgilanadi.

Refraktometrlarning optik gismini konstruksiyasini soddalashtirish uchun
ikkita alohida uchburchakli kyuvetalar o‘rniga ikkita uchburchak prizmalarning
yagona tekislik-parallel tizimi ko‘rinishidagi bitta differentsial refraktometrik
kyuvettadan foydalaniladi (1-rasm, v). Dastlabki holatda bunday kyuvetlarning
ikkala gismiga mos yozuvlar muhiti joylashtiriladi va video signalning vaqgtinchalik
holati gayd etiladi. Bunday holda, yorug'lik nuri kyuvetadan chigish yuziga normal
ravishda chigadi. Kyuvetaning bir gismida mos yozuvlar muhitini tekshirilayotgan
mubhit bilan almashtirishda yorug'lik nuri dastlabki yo'nalishdan kuvetaning ikkala
qismidagi muhitning sinishi ko'rsatkichlarining An farqiga mutanosib ravishda f
burchakka buriladi. Natijada, OP dagi nur Ax miqdoriga, video signal esa (2) ifoda
bilan aniglangan miqdorga siljiydi.

Foydali kyuvetlar uchun hisoblangan ifoda quyidagi shaklga ega:

An=_—2%_ (2)
L6tga

I
bu yerda AX=-LAt.
Tp
Ly =1 m, AXmin = 10° m, a = 45° da bunday refraktometrlarning o'lchamlari
ANpin = 107 ni tashkil giladi.
Bunday differensial kyuvetlarga asoslangan bir kanalli bitta qo'lli

refraktometrlar, konstruksiyaning soddaligi bilan, bir kanalli bitta qo'lli
refraktometrlarga garaganda yuqori aniglikni ta'minlaydi.

Bunday refraktometrlarning anigligini  yorug'lik nurini  differensial
kyuvettadan ikki marta o'tkazish orgali oshirish mumkin (1-rasm, g), buning uchun
uning orgasida aks ettiruvchi oyna 3 go'yilgan. Bunda nurning siljishi Ax; o'rniga
OP yordamida nurning siljishi Ax, aniglanadi va aniglik m marta ortadi, bu yerda

_ AXp 3
m_AX1. (3)
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Bir kanalli prizma refraktometrlarining o'lchamlarini oshirish uchun ba'zi
hollarda qurilgan uchburchak prizmalar asosida kyuvetlar ishlatiladi (1-rasm,d).

Yig‘ilgan uchburchak prizmalardan yasalgan bunday kyuvetalar ikki kanalli
refraktometrlarda ham qo‘llanilishi mumkin (1-rasm,e)[4].

Bu ishda optoelektronik kolorimetrning quyidagi konstruksiyasi taklif
gilingan, uning blok-sxemasi 2-rasmda, datchikning konstruksiyasi esa 3-rasmda
ko‘rsatilgan [5].

Optoelektronik fotokolorimetr asosiy generator 1 (impuls quvvat manbai),
kalit 2, yorug'lik chigaruvchi diodlar YD1 - 3, YD2 - 4, YD3 -5, YD4 - 6,
boshqgariladigan ob'ekt 7, aks ettiruvchi sirt 8, optik nurlanish gabul giluvchilar FD1
-9, FD2 - 10, FD3 -11, FD4 - 12, fotoelektrik signalni gayta ishlash bloki 13 va
o'lchash moslamasi 14 yoki kompyuter 15.

[/ 16_ v
» 3 4 |«
—1 9 10
1 > 2 7 8 7
» 5 6
11 12
N 7
¢ 13 bl
Y
14

2-rasm. Optoelektron kolorimetrning blok sxemasi

Datchik (3-rasm) linzali sharni 16 o'z ichiga oladi, uning bo'shlig'i uning
markazidan o'tuvchi silindr bo'lib, bu erda aks ettiruvchi yuzasi 8 bo'lgan kumush
bilan goplangan mil o'rnatilgan ,oqimni blokirovka gilish va o'tkazish uchun valf 17,
sinov suyuqligi 7 korpusga 18 joylashtirilgan.
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3-rasm. Optoelektronik kolorimetr sensorining konstruktiv dizayni

Qurilma quyidagicha ishlaydi. Sharli linzaning 16 silindrsimon teshigini
(ya'ni kyuvetlarni) boshgariladigan suyuglik bilan to'ldirganda, u 315 — 1200 nm
to'lgin uzunligi bo'lgan bir nechta YDIlar bilan nurlanadi va qurilma texnologik
jarayonga ham o'rnatilishi mumkin, ya'ni quvur orgali 2-rasmda ko'rsatilgan 0'q
orgali ogib o'tadigan suyugligni boshgarish mumkin. Asosiy generator 1 yogilganda
8 - 10 Gts chastotali to'rtburchaklar impulslarni ishlab chigaradi. Bo'lingan impulslar
optron kalitlari orgali yorug'lik chigaruvchi diodlar 3, 4, 5, 6 ga beriladi.

O'tkazgichning birinchi holatida yorug'lik diodining 3 nurlanish ogimi valning
17 kumush bilan goplangan yuzasidan fokuslanadi va aks etadi va keyin optik
nurlanish gabul gilgichga 8 uriladi. Keyin signallar fotoelektrik signalni gayta
ishlash blokiga 13 kiradi, bu erda kompensatsiya va o'lchash ogimi signallarining
nisbati amalga oshiriladi. Nisbat signali o'tkazuvchanlik koeffitsienti, suyuq muhit
va shaffof gattiq moddalarning optik zichligi giymatiga mutanosibdir, shuningdek
eritmadagi moddalarning konsentratsiyasi o'lchanadi, iste'molchi kalibrlash
xarakteristikasini oldindan aniglagandan so'ng, o'lchash moslamasiga beriladi, uning
ko'rsatmasi bo'yicha suyug muhitning optik parametrlari baholanadi.

Taklif etilayotgan qurilma o'rganilayotgan ob'ekt orgali nurlanishning ikki
marta o'tishi va kyuvetaning statsionar joylashuvi tufayli o'lchash anigligini oshiradi.
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Xulosa

Ishlatilgan optik hodisalarga garab va o‘Ichash usullariga qarab refraktometrik
usullar ko‘rib chiqildi. Buzilgan to‘la ichki qaytish gonuni asosida bir necha turdagi
refraktometrlarning ishlash tamoillari va sxematik diagrammalari ko‘rsatildi. Suyuq
mahsulotlar tarkibini nazorat qilish uchun BTIQ effektidan foydalanadigan
optoelektron tizim taklif etildi.
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ARIMA — monens nporno3upoBanus B Business Intelligence cucremax

CunpopoB Aaxam KyukapOex yrim
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Crynent maructp MynstumenuitHoro gakynpreta TYUT,

Hayunsiit pykoBoaurens — AprukoBa Mya3zam Axme10BHA
muazzam.7109@gmail.com
TamxkenT, Y30ekucran

AHHOTauMs. B gaHHON cTathe paccMaTpuBaeTcss NPUMEHEHUE MOJENU
aBTOPETPECCUOHHO-UHTEIPUPOBAHHOTO CKOJb3samiero cpeanero (ARIMA) B
Business Intelligence cucremax Ha ocHoBe Big Data mis mporHo3upoBaHUs
BpeMeHHBIX psAnoB. ARIMA sBiseTcsl IMPOKO HUCIOIB3yEMOM METOMOIOTHEN IS
MOJICTTUPOBAHUSI U TIPOTHO3UPOBAHMS CTAIIMOHAPHBIX BPEMEHHBIX PSIOB, a €ro
npumMeHeHne B Bl cuctemax MOXET TIOMOYb KOMIIAHUSM TPHHUMATh
nHpOpMUPOBaHHBIC pEIICHWS Ha OCHOBE aHajdW3a JaHHBIX. B crarbe
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paccMaTtpuBarOTCsi OCHOBHbIE mnpuHIUNBI ARIMA MoaenupoBaHus, METObI
IMOATOTOBKH AJAaHHBIX, 4 TAKXKE CPaAaBHCHUC C IPYTUMHU MCTOJaMHU ITPOTHO3UPOBAHUS.

KmoueBbie caoBa: ARIMA, Business Intelligence, Big Data,
ITPOTrHO3UPOBAHUC BPECMCHHBIX pPAOOB, MOACIIMPOBAHUC, ABTOPCTPCCCHU,
HHTCTPUPOBAHUC, CKOJIB3AIICC CPCAHCC, aHATIN3 JaHHbIX.

Abstract. This article examines the application of the Autoregressive Integrated
Moving Average (ARIMA) model in Business Intelligence (BI) systems based on
Big Data for time series forecasting. ARIMA is a widely used methodology for
modeling and forecasting stationary time series, and its application in Bl systems
can help companies make informed decisions based on data analysis. The article
discusses the basic principles of ARIMA modeling, data preparation methods, and a
comparison with other forecasting methods.

Key words. ARIMA, Business Intelligence, Big Data, time series forecasting,
modeling, autoregression, integration, moving average, data analysis.

Annotatsiya. Ushbu maqolada bashorat qilish modellaridan biri bo’lgan
ARIMAniI Big Data asosidagi Business Intelligence (BI) tizimlarida go'llashni ko'rib
chigadi. ARIMA statsionar vaqt gatorlarini modellashtirish va bashorat uchun keng
go'llaniladigan metodologiya bo'lib, uni Bl tizimlarida go'llash kompaniyalarga
ma'lumotlar tahlili asosida ongli garorlar gabul gilishda yordam beradi. Magolada
ARIMA modellashtirishning asosiy tamoyillari, ma'lumotlarni tayyorlash usullari va
boshga prognozlash usullari bilan taggoslash ko'rib chigiladi.

Kalit so‘zlar. ARIMA, Business Intelligence, Big Data, vaqt seriyalarini
bashorat qilish, modellashtirish, avtoregressiya, integratsiya, harakatlanuvchi
o'rtacha, ma'lumotlarni tahlil gilish.

BBenenne

Busyanuzanus gaHHBIX W IporHo3upoBanue ¢ nomomipio  ARIMA
(AutoRegressive Integrated Moving Average) B cucremax Business Intelligence
(Bl) cramkuBaroTcs ¢ psaaoM YHUKaIbHBIX 3a1a4. ARIMA TpeOyer crairoHapHbIX
JaHHBIX, YTO MOApPa3yMeBaeT HEOOXOJUMOCTh MpPEABAPUTEIILHON 00pabOTKU
BPEMEHHBIX DsIIOB, BKItouas AuddepeHIupoBaHue Il YCTPAHEHHUS TPEHIOB U
CC30HHOCTHU. HeraBI/IJIBHOC BBIIIOJIHCHUC JTHUX IMAaroB MOKCT IIPUBCCTU K
OIIMOOYHBIM TPOTHO3aM U HEYIAYHBIM PELICHUSM.

B cucremax Business Intelligence s mporHo3upoBaHHS BPEMEHHBIX PsJIOB
HCIIOJIB3YIOTCA PA3JIMYHBIC MCTOIBI, K&)K)IBIﬁ N3 KOTOPBIX UMECT CBOU IIIIOCHI U
muHyChL. [lTomrumo ARIMA, mupoko NpuMEeHSIIOTCS METO bl MAIITMHHOTO 00y4YeHUS,
TAaKHUE KaK JINHEWHAs perpeccus, I€peBbs PEIUICHUN U HEUPOHHBIE ceTh. HelpoHHbIe
CEeTH, Takue Kak pexkyppeHTHbie HelipoHHble ceTu (RNN), LSTM (Long Short-Term
Memory) u GRU (Gated Recurrent Units), MOryT MOAEIMpPOBATH CIIOKHBIC

BPEMEHHBIC 3aBUCUMOCTH U 00pabaThiBaTh OOJbIINE O0BEMBI TaHHBIX. B oTinuune
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or ARIMA, HelipoHHBIE CETH MOTYT 00y4YaThCsl Ha CHIPBIX JaHHBIX, AaBTOMATUYECKU
BBISIBJISIE  CJIOXKHBIE 3aBUCUMOCTH. OpHako OHU TpeOylOT 3HAYUTEIbHBIX
BBIUMCIIUTENBHBIX PECYpCOB U OONBIIMX OOBEMOB JAaHHBIX, YTO MOMKET
OTrpaHMYUBATh UX NPUMEHEHNE B HEKOTOPBIX OM3HEC-KOHTEKCTaX.

ARIMA (Autoregressive Integrated Moving Average) — 3To craTUCTHYECKas
MO/I€]b, UCTIIOJIb3yeMasl JIJIsl aHaJIM3a U MPOTHO3UPOBAaHUS BPEMEHHBIX psaoB. OHa
COCTOUT U3 TPEX OCHOBHBIX KOMITIOHEHTOB: aBToperpeccuu (AR), unrerpanuu (I) u
ckonp3smero cpearero (MA) (Tpery6 and Tpery6, 2011).

ABtoperpeccus (AR): DTOT KOMIIOHEHT MOJENM ONKCHIBAET 3aBUCHUMOCTH
TEKYIIETro 3HaUYCHUsI BPEMEHHOTO psifia OT NPEAbIYIINX 3HAUSHUIN 3TOro ke psja.
dopmasbHO, aBTOperpeccroHHast Moienb nopsaka P (AR(P)) BeipaskaeTcst Kak:

yt=C+¢lyt—1+¢2yt—2+...+ppyt—p+et

rae Yyt - Tekyiiee 3HaYeHHWE BPEMEHHOIO psiga, C — KOHCTaHTa, ¢l,92,..4p -
KO3((PHUIIMEHTHI aBTOPErPECCHUH, &f - CTyyaliHas OlIHUOKa.

Nuterpamus (1): 3TOT KOMIOHEHT MOJIETTU YKa3bIBAET Ha KOJUYECTBO pa3, KOTOPOE
HeoOxonuMo mpoBecTd AU EpeHIIMPOBaHUE BPEMEHHOTO  psAla, UYTOOBI
MPEBPATUTh €T0 B CTAIMOHAPHBINA psijl. CTalmOHAPHBIN P — 3TO P, y KOTOPOTO
CpEIHHE 3HAYCHHMS M JTUCIICPCHS HE 3aBUCIT OT BPEMEHHU.

Cxonb3siiee cpennee (MA): DTOT KOMIOHEHT MOJEIHA OMUCHIBAET 3aBUCHUMOCTh
TEKYLIEro 3HA4YE€HHUs] BPEMEHHOTO psA/la OT MPEAbLIYLIUX 3HAYEHUH CIy4dailHBIX
omuO0k. Moesb ckoib3siero cpeadero mopsaka q (MA(Q)) BeipaxkaeTcst Kak:
yt=utet+0let—1+02¢t—2+...+0get—q

rae u — cpeaHee 3HaueHue psma, 01,02....0q - kodPOUIMEHTHI CKOJB3SIIETO
CPEIHETO, £f — CIIy4aifHas OImnoOKa.

IIpumenenune ARIMA B BI cucremax Ha ocHoBe Big Data (4)

ARIMA wmmpoko npumensercs B Bl cucremax Ha ocHoBe Big Data nns
IPOrHO3UPOBAHMSI Pa3IMYHbIX MOKa3aTelel Ou3Heca, TaKUX Kak MPOJIaXH, CIpoc,
(mHaHCOBBIE MMOKa3aTeNM U T.J1. Ero riaBHOe MPEeMMYIIECTBO 3aKIIIOYAETCS B TOM,
YTO OH YYMUTBHIBAET BPEMEHHBIC 3aBUCHMOCTH B JAHHBIX U IIO3BOJSET CTPOUTH
TOUHBIE TPOTHO3bl Jaxe Ha Oosbliue BpeMeHHble Topu3oHThl (TpodumoB u
Hockos, 2017).

Jlns ucnons3oBanus ARIMA B BI cucremax Ha ocHoBe Big Data HeoO6xomumo
BBITIOJIHUTH CJEAYIOIIUE IIaru:

e JloaroroBka maHHBIX: 3arpy3ka W MpeaBapuTesibHasi 00paboTKa JaHHBIX,
BKJIFOYasi OYUCTKY OT BBIOPOCOB M TMPOIYIICHHBIX 3HAYCHUM, a TaKKe
peoOpa3zoBaHUE K CTAIIMOHAPHOMY BHUJTY, €CJIH 3TO HEOOXOIUMO.
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e Bribop mnapamerpoB wmonenu: OnpenesieHHe ONTHUMAIbHBIX 3HAYEHUUN
napamerpoB ARIMA (p, d, q) ¢ momompio aHajM3a aBTOKOPPESALUHN U
YaCTUYHOM aBTOKOPPEISALUA BPEMEHHOTO PAJIA.

o [loctpoenne wu omnenka wmozenu: OOydyenne ARIMA wmogenmn Ha
UCTOPUYECKUX MAHHBIX M OLIEHKAa €€ KayeCcTBAa C IMOMOLIBIO KPUTEPHUEB
MH()OPMALIMOHHOTO KpUTEPHS Axanke (AIC), banecosckoro
uHdopmarmonnoro kpurepus (BIC) u qpyrux merpuk.

e [Iporno3zupoBanue Oyaymux 3HaueHuii: Mcnonap3oBanue 00y4yeHHOM Moien
ARIMA nns nmporHo3upoBaHHUsl 3HaYE€HUH BPEMEHHOIO psiaa Ha Oyayumiui
epUoA.

DTOT alNropuT™M MPENCTaBISIET OOIMNA MOAX0 K mpuMeHeHuto moaenun ARIMA B
BI cuctemax Ha ocroBe Big Data. On MoeT ObITh ajanTUPOBAH O]l KOHKPETHBIC
TpeOOBAHUS U XapaKTEPUCTUKU BAILIETO MPOEKTA.

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from statsmodels.tsa.arima.model import ARIMA

from statsmodels.tsa.holtwinters import ExponentialSmoothing
# I'eHepanys MICKYCCTBEHHOT0 BPEMEHHOTI0 pPsijia
np.random.seed(42)

time_series = np.cumsum(np.random.normal(size=100))

# Coznanme DataFrame ¢ BpeMeHHBIM psiIOM

df = pd.DataFrame({'value': time_series})

# O0yuenue moaean ARIMA

arima_model = ARIMA(df['value'], order=(1, 1, 1)) # Ilpumep nopsinka ARIMA
(1,1,1)

arima_fit = arima_maodel.fit()

arima_forecast = arima_fit.forecast(steps=10)

# le/IMeHeHI/Ie IKCIIOHCHIIUAJIBHOTIO CrJIaKUBaAaHUA

exp_smooth_model = ExponentialSmoothing(df['value, trend="add’,
seasonal=None, damped_trend=False)

exp_smooth_fit = exp_smooth_model.fit()

exp_smooth_forecast = exp_smooth_fit.forecast(10)

# KoMOMHMpOBaHUE MPOTrHO30B € HCMOJIb30BAHHEM B3BEILIEHHOTO CPeIHEro
weights = [0.7, 0.3]
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combined_forecast = weights[0] * arima_forecast + weights[1l] *
exp_smooth_forecast

# IlocTpoenue rpadpukon

plt.figure(figsize=(14, 7))

# I'padpuxk monesm ARIMA

plt.subplot(2, 1, 1)

plt.plot(df.index, df['value'], label='"icxonubie nanuwie', color="blue')

plt.plot(np.arange(len(df), len(df) + len(arima_forecast)), arima_forecast,
label="TIporuno3z ARIMA', color="red’)

plt.xlabel('Bpemennoii mepuon')

plt.ylabel('3nauenue')

plt.title('TIporaoz ARIMA")

plt.legend()

# I'padpuk KOMOMHUPOBAHHOIO MPOTrHO3A

plt.subplot(2, 1, 2)

plt.plot(df.index, df]'value'], label="Micxonubie nanubie', color="blue")

plt.plot(np.arange(len(df), len(df) + len(combined_forecast)), combined_forecast,
label="KomOuHMpoBaHHbIA TporHo3', color='green’)

plt.xlabel('Bpemennoii nepuon’)
plt.ylabel('3nauenue')

plt.title(KomOunupoBanubsiii  nporuo3  (ARIMA  +  DkcnoHEHIMalIbHOE
CIIaKUBAHUE)')

plt.legend()
plt.tight_layout()
plt.show()
JIaHHBIN KOJI BBITOJHSET CAEAYIOLIUE IATru:
e [‘eHepupyeT HCKYCCTBEHHBIN BPEMEHHOU PS/I.
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e OOyuaer mogenb ARIMA u nosydaer mporHo3sl.
o [IpuMeHsAET MOJEIb SKCIOHCHIUAIBHOTO CIVIAXKUBAHUA W IOJy4aeT
MPOTHO3BI.
e KoMOMHHpYET IPOTHO3bI C UCIIOIB30BAHUEM B3BEIIIEHHOTO CPEIHETO.
e Crpour nBa rpadmka: omuH mia wmouxenun ARIMA wu apyro s
KOMOMHHPOBAHHOTO MPOTHO3A.
B pesynbpraTe momydaercs nBa rpaduka, IEMOHCTPUPYIONIUX MPOTHO3BI MOJEIH
ARIMA u KOMOMHMPOBAaHHOM MOJEIHM, YTO IIO3BOJISICT OICHUTH ITOBBIIIICHUE
TOYHOCTH MPOTHO30B.

I'padux 1: Ilpornoz ARIMA. 3Otot rpaduk Moka3pBaeT HCXOAHBIC IaHHBIC U
nporuo3sl mogenu ARIMA.

I'papux 2: KomOunupoBauuwii mnporao3 (ARIMA + DOKCHoOHEHIHAIBHOE
CrJIaKUBaHKE). DTOT IrpaduK MOKa3bIBACT UCXOAHBIC TAHHBIE 1 KOMOMHUPOBAHHbBIC
MPOTHO3bI,  TOJYYEHHbIE C  ucnoiab3oBanneM  momenu  ARIMA  m
AKCIIOHEHIIMAJILHOTO CTIIaXKUBaHUSI.

Mporxos ARIMA

—— Wcxoansie AaHHbie
25 —— Mporko3 ARIMA

3HAUEHUE

o 20 40 60 80 100
BpeMeHHoi nepuon

KombuHnpoBaHHbn nporHos (ARIMA + JKCNOHEHLMAaNnsHOE CrnasueaHne)

—— WcxogHbie AaHHbie
25 —— KOMBMHAPOBEHHLIA NPOrHo3

IHaueHne

0 20 40 60 80 100
BpeMenHoi nepuon

CpaBnuBass ARIMA ¢ apyrumu MeToamMu ITPOTHO3HPOBAHUS, MOXKHO OTMETHUTH
CJIeIyIOIME TPEUMYIIECTBA U HEJIOCTATKU:
Ipenmymecrsa ARIMA:
e XOpOoIIO MOIXOMUT JUIsi MOJEITUPOBAHHS BPEMEHHBIX PSAIOB C SBHBIMU
TPEHJIAMU U CE30HHBIMU KOJICOAHUSIMHU.
e Tlo3BOMsIeT YUUTHIBATH CIOKHBIE BPEMEHHBIE 3aBUCUMOCTH B JTaHHBIX.
e Moxer ObITh A(()EKTUBHO TNPUMEHEH dake Ha HEOOJBIIUX BBHIOOPKAX
JAHHBIX.
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Henocratku ARIMA:

e Tpebyer CTalMOHAPHOCTH BPEMEHHOTO psiia, YTO MOXKET IMOTpeOOoBaTh
MIPEABAPUTENILHOIO TPe0OpPa30BAHUS TaHHBIX.
e MoxeT OBITh CIOXHO MOAOOPaTh ONTHUMAaJbHBIE IapaMeTpbl MOJENH,
OCOOEHHO /1JIs1 HEOIIBITHBIX 10JIb30BATENEH.
e MoKeT UMEeTh OIPAHUYEHHUS B IPOTHO3UPOBAHUY Ha JITTUTEIbHBIE BPEMEHHbBIC
TOPU30HTHI.
OgHuM HM3 cOCOOOB PEIIEHMS] 3TOr0 OrPAHMYEHUS SIBISETCA KOMOMHUPOBaHHE
ARIMA c apyrumu MeToiamMu IpOrHO3UPOBAHMS, TAKUMHU KaK 3KCIOHEHIIMAIbHOE
CrJa)XMBaHUE WM COBPEMEHHBIE aIrOPUTMbl MAIIMHHOIO o0OydeHus. Bor
HECKOJIbKO METOJ0B, KOTOPbIE MOKHO IPUMEHUTH ISl IPEOJOJICHNS OrPaHUYEHUN
B IIPOTHO3MPOBAHUM HA JUTUTEIbHBIE BPEMEHHBIE TOPU30HTHI:

o UcnonwszoBanue komOuHanuu ™ozeneit: KomOunupoBanue ARIMA ¢
MOJIEISIMUA SKCITOHEHIIUAIBHOTO CTJIaKMBAHUS WM MPOCTHIMU JIMHEHHBIMU
MOJEJISIMU MOXKET YJIYUIIUTh NPOTHO3bl HA JUIUTEIIbHBIE TOPU3OHTHI. DTOT
MOAXOJ] TIO3BOJISIET YUYWUTHIBaTh KaK JIMHEWHBIC, TaK W HEJIMHEHHBIC
3aBUCHUMOCTH B JAHHBIX.

e Ucnonws3zoBanue rubpuHbIX Mojene: [ ubpuaapie MoeM KOMOUHUPYIOT B
ce0e HECKOJIbKO METOJOB MPOTHO3UPOBAHUS IS YJIYUIICHUS TOYHOCTH
MPOTHO30B Ha JUIMTEIbHBIE BPEMEHHBbIE TOPU3OHTHL. Hampumep, MOKHO
oobenuauTh ARIMA ¢ HEUpOHHBIMU CETSIMH WM T'e€HETUYECKUMU
ANTOPUTMAaMHU JIJIsI CO37]aHus OOJIee MOIITHON M aIaliTUBHOW MOJICIIH.

3akioueHnune

ARIMA — cunbpHas MOJ€1b TPOTrHO3UPOBAHUS, KOTOPAsI IMPOKO UCTIONb3yeTcs B Bl
cucteMax Ha ocHoBe Big Data. Ee cmocoOHOCTh yuYWTHIBAaTH BpPEMEHHBIC
3aBUCUMOCTH U CTPOUTH TOYHBIC ITPOTHO3BI JIETIAeT €€ [IEHHBIM HHCTPYMEHTOM JIJIst
MPUHATUS CTpaTeTUYeCKnX pemieHnii B OmsHece. OmHAKO, IS YCIIEUITHOTO
npumeHeHuss ARIMA HeoOX0AUMO YYUTBHIBATh €r0 OrPAHUYEHHUS W TIIATEIHHO
noA0MpaTh MapameTpbl MOJAEIN B COOTBETCTBUU C XapaKTEPUCTHUKAMH JIAHHBIX U
3a7a4el MPOTrHO3UPOBAHUS.
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AHHOTaHl/Iﬂ: HapaCTanmHe TCHACHIINU rJ100aJILHOTO pocta
UH(OPMAITMOHHBIX TTOTOKOB, ITOCTOSSHHOTO YBETUYEHHST 00beMa HHGOPMAILIUK U €€
KAUeCTBEHHOT'0 YCIIO)KHEHHSI OOYCIIOBJIMBAIOT 3HAYUMOCTh HWH(OPMALIMOHHON
KOMIICTCHIIMN U Tpe6YIOT INPpUCTAJIbHOI'O BHHUMAHHUA K €C PAa3BUTHUIO YV CTYJACHTOB
BBICIIIUX yqe6HbIX 3aBeJCHUM.

KiioueBble cioBa: I_[I/I(l)pOBaH KOMIIECTCHTHOCTb, CaAMOCTOATCIbHAA pa60Ta,
MOTHBaNysid, IT0O3HaBaTCJIbHAasd aKTUBHOCTD, ytle6Ha;1 JUCHUIIIINHA.

Abstract: The growing trends in the global growth of information flows, the
constant increase in the volume of information and its qualitative complication
determines the importance of information competence and require close attention to
its development among students of higher educational institutions.

Key words: digital competence, independent work, motivation, cognitive
activity, academic discipline.

Annotatsiya: Axborot ogimlarining global o'sishi tendentsiyalarining o'sib
borayotgani, axborot hajmining doimiy ravishda o'sib borishi va uning sifat jihatidan
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murakkablashishi axborot kompetentsiyasining ahamiyatini belgilaydi va oliy o'quv
yurtlari talabalari orasida uni rivojlantirishga jiddiy e'tibor berishni talab giladi.

Kalit so'zlar: ragamli kompetentsiya, mustaqil ish, motivatsiya, kognitiv
faoliyat, o'quv intizomi.

Ha coBpemeHHOM 3Tane nu@poBble KOMIIETEHIMH BKIOYaroT B ce0s hard
skills (anrn. «kecTkre» HaBBIKH) - MPOPECCHOHAIBHBIE KOMIIETECHIIMH, KOTOPHIC
MOXKHO u3MepuTh, W SOft skills (amrm. «Msrkwe» HaBBIKH) - MeTalpeIMETHBIC
KOMITETCHIINH, KOTOPhIE IPHOOPETAIOTCS B paMKaX CYOBEKTHOTO OITBITA, UX TPYIAHO
U3MepUTh KoauuecTBeHHO. [Ipumepom hard sKills sBrnsercs waGop Tekcra Ha
KOMIIBIOTEPE, HMCIOJIh30BAaHUE KOMIBIOTEPHBIX Hporpamm u jp. Ilpumepom soft
skills - wuHpOpMamMOHHAs KOMIIETEHIMS KakK AWHAMHYHAS M H3MEHUYHBas
METaKOMIIETECHIINS, BKIIIOUAIOasi KyJbTypy paOoThl B KOMaHe, MPEICTaBICHUS
pPE3yIBTATOB TMPOEKTHON NEATEIFHOCTH C TOMOINBIO IHM(PPOBBIX TEXHOJIOTHH,
YIPABJICHUS CBOEH NEATEIbHOCTHIO, pa0OThl ¢ MH(pOpPMALIUEH, a TaKkKe KYJIbTypy
npeacTtaBieHuss HUHPopMauuu B IUGpPoBOM (opmaTe, YTO XapaKTepU3yeT
UH(OPMAITMOHHYIO KOMIIETEHIIMI0O M KaK MeETanpeaMeTHyI0. B coBpeMeHHBIX
MCCIICOBAHMAX IIEHTPA TECTUPOBAHUS U Pa3BUTHS «I yMaHUTApHBIC TEXHOJIOTHM
ormeuaetcs, uto SOft sKills - aTo kommeTenuKu Oy myIero.

PazBuTne mudpoBoii KOMIETEHIIMN CTYJECHTOB B IIU(PPOBYIO 3MOXY SBISCTCS
HETIPEPHIBHBIM, TEPCOHATM3UPOBAHHBIM, OPHEHTHPOBAHHBIM Ha TIOTPEOHOCTH WU
MHTEpEChl 00yUaroerocs npoieccoM B UG poBoi 00pa3oBaTeIbHON Cpelie By3a U
npejanonaraeT rIyookyro TpaHCchopMaluioo C MPUMEHEHHUEM HOBBIX HUQPPOBBIX
WHCTPYMEHTOB JIJIS IEPEOCMBICIICHUS TOTO, KaK HE0OXOAMMO Pa3BUBATHCS, YTOObBI
OBITb COBPEMEHHBIM M OCBeIOMIEHHBIM. COBpeMEHHBIE TpaHu IHU(PPOBOI
KOMIETEHIIMM CTYJEHTOB BYy3a PpACKpbIBAIOTCS Yepe3: YMEHUE CTYACHTOB
OCYIIECTBJISITh CAMOOLIEHKY COOCTBEHHOTO YpPOBHSI pa3BUTHUs HH(POPMAIMOHHOM
KOMITCTCHIINHM, TPHHUMATh PEIICHUS W OCYIIECTBIAThH OCO3HAHHBIH BBIOOP B
MO3HABATENILHOM U y4eOHOM JesATeIbHOCTH; BIIAJICHUE YHUBEPCAJIbHBIMU
crioco6aMu paboThl ¢ HHGOpPMaIUel ¥ UCTOYHUKAMU ceTh VIHTepHeT; yrpaBicHue
JESTENHPHOCTBIO IO KOMMYHHUKAITMHU B IIUGPOBOI 00pa3oBaTebHON Cpelie By3a Ha
OPUHIMIAX «U(DPOBOI TMTUEHBD; BIAJEHUE YHUBEPCATIbHBIMU CIIOCO0AMHU CaMo
Mpe3eHTaluu B U(poBOi 00pa3oBaTEIbHON CpeJie C MOJIOKUTEIIbHBIM OTTEHKOM B
BUJIe IU(POBOro Clie[la; OCO3HAHHYI0 TOTOBHOCTH KYJBTYPHOTO BOCXOXKIICHHUS B
MUP «ITUDPBI».

Crnenyer cka3arh, UTO UMEHHO yU4eOHO-BOCTIUTATEIIbHBIH MTPOIIECC B BHICIIIEM
y4eOHOM 3aBEJCHUM C HCIHOJIb30BAaHUEM LUQPPOBBIX TEXHOJOTHH MOOYXKIAeT K
CaMOCTOATENLHOM pPad0oTe KaXXAOro OO0ydYarollerocsi, Co3AaéT ONaronpHsITHYIO
KOMMYHUKATHUBHYIO CHUTYalldI0 W BCE YCJIOBHS [UJII Pa3BUTHUS TBOPYECKUX

cnocoOHocTel auuHOCTU. I[IpumeHeHue UMQPOBBIX TEXHOJOTHMM MOBBIIAET
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MOTHBAallMI0 M  [IO3HABATEJIIBHYIO AaKTUBHOCTh OOYYaIOIIMXCS,  YJIy4dIIaeT
WHMBUAYaTU3auio, 1uddepeHnmanuo 1 HHTEHCU(PUKAIIIIO Mpoliecca 00ydeHus,
paciupseT U yriryOIseT MeXXIPEAMETHbIE CBSI3U, CHCTEMATU3UPYET U UHTETPUPYET
3HAHUS OTAENbHBIX YYEOHBIX AUCIUIUIMH, OPTraHU3yeT CHCTEeMaTHYeCKUH U
JOCTOBEPHBIN KOHTPOJIb, N30€raeT CyObeKTUBU3MA B OLIEHKE.

bynymum dunonoram mmdpoBas obOpa3oBarenbHas cpena MO3BOJISIET
UCIOJIB30BATh IIMPOKHUI CIEKTP COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTHI, UTO
TpeOyeT MepeocMbICIEHUsI Y4eOHOro mpoiecca M0 M3MEHEHUIO MPAKTUKH €ro
opraHuzanuu. Vcrnonb30BaHHE COBPEMEHHBIX WHTEPHET-TEXHOJOTUH AT
Oyaymemy ¢GuIOI0ry MOHUMAHHE TOTO, YTO 3TO BO3MOXXHOCTb MPOBECTH JIFOOOH
YPOK Ha BBICHIEM TEXHHYECKOM YPOBHE. DTO HACBHIAET YpOK HHQOpMaIuei,
MIOMOTaeT OBICTPO OCYIIECTBUTH KOMIUIEKCHYIO TPOBEPKY YCBOEHUS 3HAHUM U T.1.

HccnepoBarenn OTMEYArOT, YTO MPEUMMYIIECTBOM HHTErpaluy LHU(PPOBBIX
TEXHOJIOTUM B 0OOpa3oBaTENbHBIA MPOIECC SBISETCA TO, YTO OHU MO3BOJSIOT
0o0y4YaronmmMcsi KOHTPOJUPOBATh CTPATErMH M PECYpPChl, IO KOTOPHIM OHHU y4aTcs,
TE€M CaMbIM MEPCOHANTU3UPYS CBOM yueOHbINH onbIT. [{udpoBusamnus criocodcTByeT
MHHOBALIMAM B 001aCTH 00pa3oBaHus, BKIIIOYas U3MEHEHHUS B METOAAaX U MOAXO0AaX
K OOyuYeHHuIo, YIpaBICHUH OOpa3oBaTeIbHBIMH pecypcamu. B To ke Bpewms
OPOHUKHOBEHUE UHU(PPOBHU3AIMU B TMPOLECCHl MPENOJaBaHUs CIOCOOCTBYET
3(()EeKTUBHOMY  HCIOJB30BAHMIO  KAYECTBEHHBIX  PECYpPCOB  OOpa3oBaHUs
OoOyYaroImIMMUCS, TOCTOSHHBIM  MHHOBAIUSIM B YUPEXKACHUSX  BBICIIETO
oOpazoBaHus. ApjanTtanus oOpa3oBaHUsT K BO3MOXKHOCTAM M CIIOCOOHOCTSIM
o0ydaromuxcsi ¢ MOMOIbIO HU(PPOBBIX 00pa30BaTENbHBIX TEXHOJOTUN SBISETCS
BaXXHBIM TPOrPECCOM, IOCKOJIBKY BCE€ CYOBEKTHI 00pa3zoBaTEIbHOrO Mpolecca
9yBCTBYIOT KOM(OPT, CIIEA0BATEIHHO, OBBIIIAETCS MOTHBAILIHS K O0YUYCHHIO.

HoBbie MeToabl 00yueHHs, OCHOBAaHHBIE HA AKTUBHBIX, CAMOCTOSITEIbHBIX
dbopmax mnpuoOpereHus 3HaHUNW U padore ¢ wuHOpPMALMEH, BBITECHSIIOT
JE€MOHCTPALlMOHHBIE U  WJUIIOCTPATUBHO-OOBSICHUTEIbHBIE METO/bI, IIUPOKO
UCIIOJIb3yeMble TPAAUIIMOHHOM METOAMKON OOy4YeHHs, OpPUEHTHUPOBAHHOU B
OCHOBHOM Ha KOJUIEKTUBHOE Bocnpusitue nHpopmanuu. [lapaniensno 3Tomy uaer
IIPOLIECC MCIIOIB30BAHUS MPOTPAMMHBIX CPEACTB U CUCTEM Y4EOHOIro Ha3HAUYEeHMS
JUTSL IOAACPKKH TPAJAMLIMOHHBIX METOAOB 00yueHus. [IporpamMmHBIM cpeacTBam,
UCIIOJIb3yeMbIM B YYEOHBIX IEJSX, MEepefaloTcsd B KaKOW-TO Mepe oOyuaroiue
(YHKUMU U, CIEI0BATENbHO, Ka)/aas MporpaMMa JIOJDKHA CTPOMTBCS COOOPa3HO
IUIAKTUYECKUM MpUHIMIAM 00y4yeHusi. COOTBETCTBEHHO, IIU(POBHIE TEXHOJIOTUH,
HECMOTpPS Ha COBPEMEHHBIN COCO0 B3aMMOIEUCTBHS MPENOaBaTENsI U CTYJAEHTOB
C IPUMEHEHUEM TEXHUUYECKHX CPEJICTB, HAMPABIEHbI HA PEIIEHUE TPATULUOHHBIX
IEeIarornyeckux 3ajiad, Tak Kak B Ipouecce OO0yuyeHUs MHOCTPAHHBIM SI3bIKaM

BBITNIOJIHAIOT TAKME OCHOBHbBIE (DYHKLIMH, KAK:
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- oOyuaromias, KOTOpas 3aKjJII04aeTcsi B TMPEACTABICHHWH HOBOTO Marepuala,
MOJIYyYeHUH HEOOXOJMMBIX pEUEBBIX YMEHHMM M HaBBIKOB, KOHTPOJE HX
WCTIOJIb30BaHUS;
- BOCIUTHIBAIOIIAS, HAMpaBlieHHas Ha (OpMUPOBAHHE JIMYHOCTHBIX KAYECTB,
LIEHHOCTEH, B3IJISAJ0B, YHUBEPCAIBHBIX U MPOPECCHOHATBHBIX KOMIIETEHIIUN
CTYAEHTOB, MOJIPAa3yMEBAIOIINX M3YUYEHHUE KYJbTYpPbl CTPAHbl U3y4aeMOTO SI3bIKa,
IpaBUJI PEYEBOTO U MOBEACHYECKOTO ITUKETA;
- pa3BuUBalOllas, CIOCOOCTBYIOIIAS Pa3HOCTOPOHHEMY Pa3BUTUIO JIMYHOCTH,
YIIYUIIEHUIO MBIIUJICHUS 1 YMCTBEHHBIX CIIOCOOHOCTEN YesloBeKa ¢ MPUMEHEHUEM
3aJlaHUM TBOPYECKOI'O XapakTepa, PelIeHMEM KOMMYHHMKATHBHBIX 3a/ady pa3HOU
HaIPaBJICHHOCTH, BBIIIOJIHEHHUEM ITPOCKTHOM JAEATENbHOCTHU U T.IL.;
- MOTHUBHUpYIOIIAsi, KOTOpasi COCTOUT B MPHUBIICUCHUN OOYUYAIOIIMXCS K U3ydaeMoi
TUCIUTUIMHE OJlarofapsi WCIOJB30BAHUIO HA 3aHATHUSIX HATJBITHOCTH, TOJIHOTO
«MOTPYKEHUS» B MHOS3ZBIYHYIO Cpefy, CO3[aHHYI0 C IMPUMEHEHHEM LU(GPOBBIX
TEXHOJIOTUH;
- TO3HABATEIbHAS, 3aKJIF0YAIONIAsCs B OPMUPOBAHUHU CUCTEMbI HAYUHBIX B3TJISIIOB
M yYMEHUH MNPUMEHATh HUX Ha TMpaKTHUKe, YeMy CIOCOOCTBYIOT pa3HbIe
KOMMYHUKATHBHBIE KOHTAKTHI 00YYaIOIUXCSI.

Takum 06pa3zoM, IUGPOBIE TEXHOJIOTHUH PEIIAIOT OCHOBHBIC 33/1a4U MEJaroruku
U CIOCOOCTBYIOT (OPMHUPOBAHUIO Y OOY4YarONIUXCS BCEX HEOOXOAMMBIX
OOIIEKYJIbTYPHBIX W  TPO(PECCHOHANBHBIX  KOMIETCHIIMM  JUYHOCTHU, YTO
COJICMCTBYET MPUOOPETEHUIO JIMYHOTO OIBITA, TPUMEHEHUIO MOJYYEHHBIX 3HAHUH,
yMEHUN U HABBIKOB Ha TpakTuke. OJHAKO BOMPOC O KiaccuuKaiuu IudpPOBBIX
TEXHOJIOTUWA  TakXKe BBI3bIBAET MHOTO MPOTUBOPEYUBBHIX MHEHHH, 4YTO
CBUJICTEJILCTBYET O HOBHM3HE ATOTO TMOHSTUS B IMENAarorMke W akTyaJbHOCTH
U3YUYEHHUS JTAaHHOTO BOIpOca. PyKOBOACTBYSACh NPUHUMIIAMU KOMIIETEHTHOCTHOTO U
JEATEeIbHOCTHOTO TOJIXO/I0B B TMOJTOTOBKE CTYACHTOB (HUIIOJIOrOB, HauboJsiee
1IeJIeCO00pa3HO  HWCIOJB30BaTh  CIEAYIONIYI0  KiacCHU(UKAIMIO  ITU(POBBIX
TEXHOJIOTUH:
1. IIpocTeiinme TEXHOIOTUH, BKIIOYAIOIINE TPAAUIUOHHBIE METOIBI OOyUYeHUS U
AJIEKTPOHHBIE yUueOHbIE TOCOOMUS;
2. TexHonoruu ¢ NOPUMEHEHHUEM DJIEKTPOHHBIX CPEJICTB OOydYeHHS TMpHU
MHOTOYPOBHEBOM 00pa30BaHHUM U YUUTHIBAIOIINE THOKOCTH MPU BEIOOPE METOAA; 3.
TexHOoJIOruU TUCTAHIIMOHHOTO 00y4YeHHUs (C UCTIOb30BaHUEM BEOMHAPOB, OHJIANH-
KypCOB, MPOBEACHHUE 3aHATUN B ZOoOm U APYTHUX IUIaTGopMax), aKTUBHUIUPYIOIIHE
KOMMYHUKATHUBHBIE METO/bl pabOThl B TPYIIE U CIOCOOCTBYIOIIME Pa3BUTHIO
npodeCCUOHANIBHBIX KOMIETEHIIMNA y oOyyaromuxcs; 4. TeXHOIOruu CeTeBOro u
00JaYHOTO B3aUMOJICHCTBUS - CAaMble COBPEMEHHBIC Ha JAaHHBIA MOMEHT ITU(POBBIC

TCXHOJOIMM, BKIOYAKOIMUC KOMIUICKC TI'PYHIIOBBIX AKTUBHBIX MCTOJOB U
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Mperoiararone BiajeHue nH(HOpPMalMOHHOW KOMIETEHTHOCTBIO U CO CTOPOHBI
npernoaaBaresnieii, 1 CO CTOPOHBI 00YYAIOIIMXCS, TOCTYITHOCTh BCEX HEOOXOIMMBIX
TEXHUYECKUX CPECTB U PECYPCOB.

B pesynbrare mnpuMEHEHUs JAHHOTO BHJIA TEXHOJOTUH (POPMUPYIOTCS
HEOOXOAMMBIC KOMIIETCHIIMM -  s3BIKOBAsi, pedYeBas, KOMMYHHKATHBHAs,
COLIMOKYJIbTYpHAasl W JIpyrue, Wrparolfe KIIYEeBYI0 pOJIb B CTAaHOBJICHUU
npodeccHOHaNbHON KOMIIETEHTHOCTH oOyuaromuxcsi. Ludposeie TexHomoruu
CETeBOr0 U OOJAYHOTO B3aMMOJICHCTBHS HCIONB3YIOTCS KaK B TPYIMIOBON paboTe
npernojiaBaresiss W CTYJEHTOB B ayJUTOpPHUSIX W JAUCTAHIIMOHHO, TaK M B
WHJUBHUyallbHOW pabOTe, HANpaBIEHHONM Ha CaMOCTOSITEJIBHOE OBJIAJICHUE
ONpe/IeICHHBIMA YMEHHUSIMH W HaBbIKaMHU (YTCHHs, TOBOPEHHS, ayJIUpPOBAHUS,
MUChMa HAa MHOCTPAHHOM si3bike). Takas paboTa coCOOCTBYET CaMOpPa3BUTHIO
JUYHOCTH oOywaromierocs. B HacTosimiee BpeMs CYIIECTBYET  OOJbIIOE
pazHo00pa3ue INEKTPOHHBIX UIIH HU(PPOBBIX PECYPCOB, UCTIOIB3YEMBIX B 00yUYEeHUU
WHOCTPAHHBIM SI3bIKaM, TO €CTh 3TO Ta HHPOPMAIIHs, KOTopasi COACPKUTCS B hopMme
JAHHBIX, B BHUJE pPa3HbIX MpPOrpamM, OJIEKTPOHHBIX W3JaHUMN, BeO-CANTOB,
MYJIBTUMEIUHHBIX TPHIIOKCHHUH, W JTOCTYITHA IMOJIh30BaTEISIM Yepe3 BCEMHUPHYIO
ceth - Unrepuer. K mudpoBsiM pecypcaMm MOKHO OTHECTH pPa3HbIC MOWCKOBBIC
cuctembl: Google (Books, Scholar), Yandex, You Tube; amekTpoHHBIE CIOBapH;
HOBOCTHBIE areHTCTBa, TEJEBUACHHE M BHJEO; TMOJKACTBI; O3JEKTPOHHBIC
O6ubmmoTeuHble cUCTeMBbl. Becerna mocTynHbl U yIOOHBI B HCIOJIB30BAHUU TaKHE
anekTpoHHble cioBapu, kak Oxford Language, Cambridge Dictionary, Collins
Online Dictionary, Encyclopedia.com. C ucnosib3oBaHuEM AJIEKTPOHHBIX CIIOBapei
CTYyJICHTaM IIPOIIe YCBAUBATh MPOU3HOIICHHE JICKCEMBI (ITOMUMO TPAHCKPHUIIIIHNH, B
CIIOBape €CThb BO3MOXKHOCTHb TPOCIYIIMBAaHHUSA), O3HAKOMHUTHCS C HAIHMCAHUEM,
rpaMMaTH4YecKuMu (HopMaMu U CTPYKTYPHBIMH OCOOCHHOCTSMH JIEKCUYECKOU
€IVHUIIB, a TaKkXke C ee 3HadyeHneM u ompeaeneHueM. Cratbu Ha JHOOBIE
MHTEPECYIOIUE TEMbl MOXXHO HAWTH Takke B YHHUBEPCAIbHOM OpHUTAHCKOM
sHIMKIoNneaun «bputanauka» (Britannica). Dtumonorudeckuii cioaps (Online
Etymology Dictionary) oTiimdaercs OT OCTalbHBIX JIEKTPOHHBIX CIIOBAPEH TEM, UTO
IOMOTAaET MPOCIEAUTh UCTOPUIO ONMPEAEIIEHHOIO TEPMHUHA B AHTJIMMCKOM S3BIKE,
JaeT WCTOPUYECKYIO CIPaBKy, YTO HEOOXOAWMO MpPH H3YUYEHHUH CIEHUATHHON
JIEKCUKH JTH000r0 mpoduiis moArotoBku. Mcmnonp30Banue 3JEKTPOHHBIX ClIOBape
nojpa3zymeBaer (HOpMHpOBaHHE W AKTUBHU3AIMIO OTACIBHBIX MBICIUTEIBHBIX
onepanuii, mamsaTu u Boctipusitua. Cepsuc Nigrat Viewer ot Google mo3Bosier
CTYyJIeHTaM MOAPOOHO U3YUUTh TEPMUHBI B JIF000H 00J1aCTH HAYKU HA THOCTPAHHOM
a3blke. B mocienHee BpeMs JAaHHBIN CEPBUC CTal BEChbMa MOMYJSPHBIM, TaK Kak
o0nagaeT psAaoM MPEUMYIIECTB: MOXKET MOACYUTATh YACTOTY YIOTPEOICHUS CTIOB B

KHHUI'aX Ha IMPOTAKCHUU ITOCICAHHUX BCKOB; CBA3aH C KHUI'aMHW Ha Pa3HbBIX SA3bIKAX
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MHUpA; AHAIU3UPYET HECKOJIBKO JECATKOB MUWUIMOHOB KHUT; MPEACTaBIsAET
JUHAMHUKY yHOTpeOJieHUs CIOB B BHUJI€ TpadUKOB; JAa€T CChUIKM Ha KaXKIbId
pesynbrar noucka B Google Books; cpaBHMBaeT auMHAMHMKYy YHOTpeOJieHUs
HECKOJIBKHX CJIOB; Ia€T MOJHBIM HAOOP JaHHBIX UCCIIEIOBAHNUS; IeJIaeT aHAJIN3 KHUT
OecriatHo. TakuM  00pa3oMm, peanus3yeTcsi CIOBECHO-TpaUUECKUil METo.
oOy4eHHUs] CTYJIEHTOB (DUJIOJIOTOB C HCIIONB30BAHUEM IMPHUEMOB TOCTPOCHUS
rpaMKOB, BBISIBICHUEM CPAaBHUTEIBHBIX U  O0OOIIAIONIMX  XapaKTEPUCTHUK
M3y4YaeMbIX MOHATUM, COCTABICHUEM JJUHIBUCTUYECKUX KApT U KIACTEPOB.
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BIOSIGNALLARNI QAYD QILISHDA YANGICHA YONDASHUV
Q.R.Zohirov, S.X.Boygobilov, M.M.Temirov, J.1.Kozimov
Muhammad al-Xorazmiy nomidagi TATU Qarshi filiali

AHHOTAIMA: B JAaHHOW HAYYHOM CTaTh€ MPOBEICH CPABHUTEIbHBIA aHAIIN3
UCIIOJIb3YEMbIX B HACTOSILIEE BPEMSI YCTPOMCTB ISl PErMCTpalud OMOCUTHAJIOB U
IMTOKa3aHbl KX OCHOBHLIC PA3JIM4YKsA 110 TCXHUYICCKOMY U IICJIICBOMY HAa3HAYCHHUIO.

KiaroueBble cjioBa: OucurHaibl, butanuHo, 1aT4YuK, HHBA3UBHBIN, 3JICKTPO/I,
AHAJIOTOBBIN KaHAJIL.

Annotatsiya: ushbu ilmiy maqolada hozirgi kunda biosignallarni gayd gilishda
foydalanilayotgan qurilmalarning giyosiy tahlili amalga oshirilgan bo‘lib, ularning
texnik va foydalanish magsadi jihatidan asosiy farglar ko‘rsatib o‘tilgan.

Kalit so‘zlar: bisignallar, Bitalino, sensor, invaziv, elektrod, analog kanal.
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Abstract: in this scientific article, a comparative analysis of devices currently
used for recording biosignals is carried out, and their main differences in terms of
technical and purpose of use are shown.

Key words: bisignals, Bitalino, sensor, invasive, electrode, analog channel.

Hozirgi kunda, dunyoda, biosignallarga asoslangan ilmiy izlanishlar shiddat
bilan amalga oshirilmogda. Chunki, bu turdagi ilmiy izlanishlar natijalarini
tibbiyotda, sport sohasida, inson-mashina tizimlarida va diagnoz qo‘yish
masalalarida foydalanish mumkin va bu o‘z o‘mida yo‘nalishlarning
samaradorligini oshirishda xizmat qiladi.

Biosignallarni inson tanasidan yozib olishning ikki xil usullari mavjud: invaziv
(tana ichiga elektrod joylashtiriladi) va invaziv bo‘lmagan (sirt elektrodlari orgali)
usulda olish mumkin. Ayni vaqtda ko‘proq invaziv bo‘lmagan usuldan
foydalanilmoqda. Ammo oxirgi paytlarda, KZIO‘ET (katta zichlikdagi ikki
o‘lchovli elektrodlar to‘plamidan foydalanish) usuli ham rivojlanmoqda. Ushbu
usullar bitta kanalli boshgaruvda mavjud muammolarni hal etishga yordam beradi.

Biosignallar past chastotali signal bo‘lganligi sababli, ularni qayd qiluvchi
qurilmalar ham sezgir va shovqinga chidamli bo‘lishi kerak. Yillar davomida ushbu
signallarni gayd giluvchi ishonchli qurilmalar ishlab chigilmoqgda (1-jadval).

Klinik tadgigotlar uchun Noraxon kompaniyasi tomonidan ishlab chigilgan
Ultium EMG qurilmasi mavjud bo‘lib [1], u bir vaqtning o‘zida 2ksps tezlikda 32
tagacha kanalni va 1uV sezgirlikda signalni gqayd gilish gobiliyatiga