ISSN 2181-6883

PEDAGOGIK
MAHORAT

IImiy-nazariy va metodik jurnal

MAXSUS SON
(2021-yil, dekabr)

Jurnal 2001-yildan chiga boshlagan

Buxoro — 2021




PEDAGOGIK MAHORAT

IImiy-nazariy va metodik jurnal
2021, maxsus son

Jurnal O‘zbekiston Respublikasi Vazirlar Mahkamasi huzuridagi OAK Rayosatining 2016-yil 29-dekabrdagi
garori bilan pedagogika va psixologiya fanlari bo‘yicha dissertatsiya ishlari natijalari yuzasidan ilmiy
magqolalar chop etilishi lozim bo‘lgan zaruruiy nashrlar ro‘yxatiga kiritilgan.

Jurnal 2001-yilda tashkil etilgan.

Jurnal O‘zbekiston matbuot va axborot agentligi Buxoro viloyat matbuot va axborot boshgarmasi tomonidan
2016-yil 22-fevral Ne 05-072-sonli guvohnoma bilan ro‘yxatga olingan.

Muassis: Buxoro davlat universiteti
Tahririyat manzili: O‘zbekiston Respublikasi,Buxoro shahri Muhammad Igbol ko‘chasi, 11-uy
Elektron manzil: ped_mahorat@umail.uz

TAHRIR HAY’ATI:

Bosh muharrir: Adizov Baxtiyor Rahmonovich— pedagogika fanlari doktori, professor

Bosh muharrir o‘rinbosari: Navro‘z-zoda Baxtiyor Nigmatovich — igtisodiyot fanlari doktori, professor
Mas’ul kotib: Hamroyev Alijon Ro‘ziqulovich — pedagogika fanlari doktori (DSc), dotsent

Xamidov Obidjon Xafizovich, igtisodiyot fanlari doktori

Begimqulov Uzogboy Shoyimqulovich, pedagogika fanlari doktori, professor

Mahmudov Mels Hasanovich, pedagogika fanlari doktori, professor

Ibragimov Xolboy Ibragimovich, pedagogika fanlari doktori, professor

Yanakiyeva Yelka Kirilova, pedagogika fanlari doktori, professor (N. Rilski nomidagi Janubiy-G ‘arbiy
Universitet, Bolgariya)

Qahhorov Siddiq Qahhorovich, pedagogika fanlari doktori, professor

Mahmudova Muyassar, pedagogika fanlari doktori, professor

Kozlov Vladimir Vasilyevich, psixologiya fanlari doktori, professor (Yaroslavl davlat universiteti, Rossiya)
Chudakova Vera Petrovna, psixologiya fanlari nomzodi (Ukraina pedagogika fanlari milliy akademiyasi,
Ukraina)

Tadjixodjayev Zokirxo ‘ja Abdusattorovich, texnika fanlari doktori, professor

Amonov Muxtor Raxmatovich, texnika fanlari doktori, professor

O ‘rayeva Darmonoy Saidjonovna, filologiya fanlari doktori, professor

Durdiyev Durdimurod Qalandarovich, fizika-matematika fanlari doktori, professor

Mahmudov Nosir Mahmudovich, igtisodiyot fanlari doktori, professor

Olimov Shirinboy Sharopovich, pedagogika fanlari doktori, professor

Qiyamov Nishon Sodiqovich,, pedagogika fanlari doktori (DSc), professor

Qahhorov Otabek Siddigovich, igtisodiyot fanlari doktori (DSc), dotsent




HEJAT'OT'NMYECKOE MACTEPCTBO

HayuyHo-TeopeTHYeCKMH U METOAUYECCKHUH KYPHAJ
2021, cnenuaJbHBIA BBITYCK

KypHan BKJIIOUeH B CHUCOK 00s3arenbHbIX BhITyckoB BAK mpu Kabunere MunuctpoB PecmyOmmku
VY306ekucran Ha ocHoBaHWHM Pemenun BAK ot 29 nekaOpst 2016 roga ams moidy4eHUs] YI€HOH CTEIICHH I10
NelaroruKe ¥ NCuxoJI0ruu.

’Kypuan ocaoBan B 2001T.

XKypnan 3apeructpupoBaH byxapckuM ynpaBieHHEM areHTCTBa IO NEeYaTH M MAacCOBOW KOMMYHHKAIUU
Y30ekuncrana.

CBHIETEIILCTBO O perucTpanuu cpeacrsa Maccopoii uagopmarmu Ne 05-072 ot 22 despains 2016 r.
Yupegurtens: Byxapckuii rocy1apcTBeHHbIH YHHBEPCHTET

Anpec penakuun: Y30ekucraH, r. byxapa, yn. Myxamman Mx6om, 11.

e-mail: ped_mahorat@umail.uz

PEJAKIIMOHHASA KOJIJIET'UA:

I'naBHbIi pegakTop: Ann3oB baxTuép PaxMaHoOBHY — JOKTOP MEAaroTHIECKUX HAYK, Tpodeccop
3amecTuTeb IJIABHOTO peaakTopa: Haepys-3ane baxtuép HurmaroBud — MOKTOp SKOHOMHYECKHX HAYK,
poeccop

OTBeTcTBeHHBIIT penakTop: XampaeB AMmKOH Py3uKynoBHY — JOKTOp memarormueckux Hayk (DSc),
JOLICHT

Xamuoos Obuoxcon Xaghuzosuy, 00Kmop 3KOHOMUUECKUX HAYK

becumxynos Vzaxoaii lllaumxynosuy, 0okmop nedazoeuyeckux Hayk, npogheccop

Maxmyoos Maac Xacanosuy, 00Kmop nedazocuteckux Hayx, npogeccop

Hbpazumos Xonbou Ubpazumosuy, 00kmop nedazocuieckux Hayk, npogeccop

Anaxuesa Enxa Kupunosa, ookmop nedazozuueckux Hayx, npogeccop (boreapus)

Kaxxapoe Cuooux Kaxxaposuu, dokmop nedazo2uyeckux Hayk, npogeccop

Maxmyooea Mysccap, 0oxmop nedazozuueckux HayK, npogeccop

Kosnos Braoumup Bacurvesuu, 0okmop ncuxonocuieckux Hayx, npogeccop (Apocrasns, Poccus)
Yyoaxoea Bepa Ilemposna, PhD (Tlcuxonozusn) (Kues, Ykpauna)

Taoocuxoodoicaes 3axupxodaica AbOycammaposuy, OOKMOp MeXHULeCKUX HayK, npogeccop
Amanoe Myxmop Paxmamosuu, 00xkmop mexnHuuecKux Hayk, npogeccop

Ypaesa Jlapmonou Caudoicanosna, 00kmop ¢hunonocuueckux Hayx, npogeccop

Ilypovies [ypovimypao Kanandaposuu, 00Kmop Qusuko-mamemamuyeckux Hayx, npogeccop
Maxmyooe Hacwip Maxmyoosuu, 00Kmop 3KOHOMUYECKUX HAYK, npogeccop

Onumos Llupurnboii Lllapogosuy, 0oxkmop nedazocureckux HayxK, npogheccop

Kusamos Huwon Cooukosuy, 00kmop nedazoeuteckux Hayx, npogheccop

Kaxxapos Omabex Cudoukosuy, 0okmop sxonomuueckux Hayk (DSC)




PEDAGOGICAL SKILLS

The scientific-theoretical andmethodical journal
2021, special release

The journal is submitted to the list of the scientific journals applied to the scientific dissertations for Pedagogic
and Psychology in accordance with the Decree of the Presidium of the Ministry of Legal office of Uzbekistan
Republic on Regulation and Supervision of HAC (The Higher Attestation Commission) on December 29, 2016.

The journal is registered by Bukhara management agency for press and mass media in Uzbekistan.
The certificate of registration of mass media Ne 05-072 of 22 February 2016

Founder: Bukhara State University

Publish house:Uzbekistan, Bukhara, Muhammad Ikbol Str., 11.
e-mail: ped_mahorat@umail.uz

EDITORIAL BOARD:

Chief Editor: Pedagogical Sciences of Pedagogy, Prof. Bakhtiyor R. Adizov.
Deputy Editor: Pedagogical Sciences of Economics, Prof. Bakhtiyor N. Navruz-zade.
Editor: Doctor of Pedagogical Sciences( DSc), Asst. Prof. Alijon R. Khamraev

Doctor of Economics Sciences Obidjan X. Xamidov

Doctor of Pedagogical Sciences, Prof. Uzakbai Sh. Begimkulov
Doctor of Pedagogical Sciences, Prof. Mels Kh. Mahmudov

Doctor of Pedagogical Sciences, Prof. Holby I.Ibrahimov

Ph.D. of Pedagogical Sciences, Prof. Yelka K. Yanakieva (Bulgaria)
Doctor of Pedagogical Sciences, Prof. Siddik K. Kahhorov

Doctor of Pedagogical Sciences, Prof.M.Mahmudova

Doctor of Psychology, Prof. Vladimir V. Kozlov (Yaroslavl, Russia)
Ph.D. of Psychology, Vera P. Chudakova (Kiev, Ukraina)

Doctor of Technical sciences, Prof. Mukhtor R.Amanov

Doctor of Technical sciences, Prof. Zakirkhodja A. Tadjikhodjaev
Doctor of Philology, Prof. Darmon S. Uraeva

Doctor of Physical and Mathematical Sciences, Prof. Durdimurod K. Durdiev
Doctor of Economics, Prof. Nasir N. Mahmudov

Doctor of Pedagogical Science, Prof. Shirinboy Sh. Olimov

Doctor of Pedagogical Science, Prof. Nishon S. Kiyamov

Doctor of Economics Sciences Otabek S.Kahhorov




MUNDARIJA

Hamza ESHANKULOV, Ubaydullo ARABOV. Asinxron parallel jarayonlarni petri to‘ri orgali

MOAEITASNTITIS ...t b et b et et 7
Ozodjon JALOLOV, Ixtiyor YARASHOV. Matematika mobil iloVasi ............ccccoovvviiiniiiiicccee 15
Tursun SHAFIYEV, Farrux BEBUTOV. Zararli moddalarning atmosfereda ko‘chishi va diffuziyasi
jarayoniga ta’sir etuvchi asosiy omillarni sonli tadqiq qiliSh.........ccccooiiiiiiiniii 19
J. JUMAYEV. Ikkinchi tartibli chiziglar mavzusini mathcad matematik paketi yordamida o‘qitish ............. 26
Ozodjon JALOLOV, Shohida FAYZIYEVA. Lagranj interpolyatsion ko‘phadi uchun algoritm va dastur

Y2 L= S o SRR URTR 32
Samandar BABAYEV, Nurali OLIMOV, Mirjalol MAHMUDOV. W2,¢2,1(0,1) Hilbert fazosida optimal
interpolyatsion formulaning ekstremal funksiyasini topishning metodologiyasi ............cccoovrvrieniiieiieieniens 35
Kypa XKYMAEB, Mapxaco TOILIEBA. Metoauka ajis UCCIICA0BaHUSI KOHBEKTUBHOMN TEILJIONPOBOJHOCTH
BOJIH3H BEPTHKATBHOTO FICTOWHIKR .....vestvtestetentresteeatseansseessssessseasssesssseassseasseesbeeesbseeabseesbneesbneenbseessneentneensns 39
Ozomxon XXAJIOJIOB, Xypummkorn XAJATOB, Mexpuanco MYXCHUHOBA. O6 omHOM MOTPENIHOCTH
BECOBBIX KyOaTypPHBIX (POPMYII B IPOCTPAHCTBE €= (M (T, ) revvereresssssmmsssssiisissisi s 44
H.Sh. Rustamov. D.H. Fayziyeva/ Dasturlashtirilgan o‘qitishning didaktik asoslari.............cccccccovvvriveicnnne 47
G.K.ZARIPOVA. O.R.HAYDAROQV. F.R.KARIMOV. Bo‘lajak informatika fani o‘qituvchilarini
tayyorlashda ragamli texnologiyalarni tatbiq etish tendensiyasini takomillashtirish ...............cccccoovviiiennn. 52
Hamza ESHANKULOV, Aslon ERGASHEV. Igtisodiy boshgaruv garorlarini gabul gilishda business
intelligence tizimlarining uStUNlik JINALIAIT.............ccviiiir i e 58
Xurshidjon XAYATOV. Fazliddin JUMAYEV, WEB sahifada CSS yordamida o’tish effektlaridan
FOYAAIANISI ... bbbt b bRt e ettt e bt 63
Xurshidjon XAYATOQV, Dilshod ATOYEV. MAPLE matematik tizimning grafik imkoniyatlari ................ 67

Zarif JO'RAYEYV, Lola JO'RAYEVA. Gibrid algoritmlar asosida tashxis qo’yish masalasini yechish......... 72
Nazokat SAYIDOVA, Yulduz ASADOVA, Mehriniso ABDULLAYEVA. Photoshop dasturida

yaratiladigan elektron qo‘llanmalarning ahamiyati ..........cccoeeeiiveriieiiiiiii s 78
Gavhar TURDIYEVA, Adiz SHOYIMOV. Elektron kafedrani shakllantirishda ragamli texnologiyalardan
foydalanishning ahamiyatli TOMONIAIT ..........c.oiiiiiiiic e ae s 83
Shafoat IMOMOVA. Blockchain va uning axborot xavfsizligiga ta’siri.........ccceeeririeeiienenesiene e 88
Zarif JO'RAYEYV, Lola JO'RAYEVA. Immun algoritmlari yordamida tashxis goyish masalasini yechish...91
I'yncuna ATAEBA. Ananu3 mporpaMm ISl o0ecTiedeHIS HHPOPMAITHOHHON 0E30TTACHOCTH ..vvvvevvvveeernveesss 96
bexzon TAXHVPOB. IIporpaMMHBIE TIPHUITOKESHUS TSI KOMMEPUYECKHUX PEIIPUATHH 1 UX 3HAYCHHE......... 101
Lola YADGAROVA, Sarvinoz ERGASHEVA. Age of modern computer technologies in teaching english
=TT U T o =SSOSR 106
Hakim RUSTAMOV, Dildora FAYZIYEVA. Axborot xavfsizligi sohasida turli parametrlarga asoslangan
AUEENTITIKATSTYA USUITAIT ... bbbt 111
Furgat XAYRIYEV. Loyihalarni boshqarishda “agile” yondashuVi .............ccooceiiiiiiiiiniiieiiene e 116
X.1I. PYCTAMOB, M.A. FABAJ[’KAHOBA. PaboTta co cTpOKOBBIMU BETHYMHAMH Ha SI3bIKE
HIPOTPAMMHUPOBAHUS PYLNON ...ttt bbbttt 119
Sulaymon XO‘JAYEV. O‘zbekistonda axborot XaviSizligi............covviiiiiiiiiiieeee e 125
Farhod JALOLOV, Shohnazar SHAROPQV. Axborot kommunikatsion texnologiyalarning zamonaviy
ta’lim va axborotlashgan jJamiyatdagi O TN ........ueeiiiiiiiiiiie it 130
F.R.KARIMOV. Effektiv kvadratur formulalar qurish metodlari ..............cccovvviiiiiiniiii 133
Sarvarbek POLVONOV, Alibek ABDUAKHADOV, Jamshid ABDUG‘ANIYEV, G‘ulomjon
ELMURATOQOV. Some algorithms for reconstruction Ct iMageS........c.ccveveeieiiieeiie e sie e ste e sre e 140
Gulnora BO’RONOVA, Feruza MURODOVA, Feruza NARZULLAYEVA. Boshlang‘ich sinflarda lego
digital designer simulyatsiya muhitida o’ynash orqali robototexnika elementlarini o’rgatish ...................... 144
Firuza MURADOVA. Modern digital technologies in education opportunities and prospects .................... 148
Ziyomat SHIRINOV. C# dasturlash tilidagi boshgaruvni ketma-ket uzatishni amaliy o‘rganish................. 154
Istam SHADMANOV, Marjona FATULLAYEVA. Modeling of drying and storage of agricultural products
under the influence of NATUIAl FACTONS .........c.oiiiii e 157
M.Z. XUSENOQV, Lobar SHARIPOVA. Kimyo fanini o‘qitishda Vr texnologiyasini qo‘llash .................... 164
Feruz KASIMOV. 9-sinf o‘quvchilari uchun aralash ta’lim shaklida informatika va axborot texnologiyalar
fani dasturlash asoslari bo‘limini o‘qitishning 0°ziga X0s XUSuSiyatlari ..........cccoceerveereniiieniecnieenecneeeen 167
VYmumxod XAUUTOB. WubopmarmoHHbIe 1 KOMMYHUKAIIMOHHBIETEXHOJIOTHH B aKTHBH3AIIHA
TTO3HABATECITEHON JTECSITCITEHOCTH YUAIIIHIXCS 1 vvveeesnvveessssreeessssesssssseessssesssnsssssssssesssnssesssnsssssssssesssnssesssnsssessneees 172




Husniddin JO‘'RAYEYV, Feruz KASIMOV. Vizual o‘quv vositalaridan foydalangan holda dasturlash

as0s1arini 0 QitiSh METOAIKAST ......cvviiveiriiiiieitie e be e sr e e e nne e 179
Cyxpooxon CAJIMMOB. NudopmarironHast 0€30MaCHOCTh B CUCTEMAaX OTKPBITOTO 00Pa30BAHHUS ........... 184
Gulnora BO‘'RONOVA, Zuhro ADIZOVA. Umumiy o’rta ta’lim maktablari robototexnika to’garaklarida
arduino-uno dasturidan foydalanish .............ccooe oo 190
I'. BEMYPOJIOBA. Hcnonb30BaHHE HHTEPHET — TEXHOJIOTHIA B 00OPA30BATEIIEHOM IPOLIECCE ...vvvvvenrnnresn. 195
G.B.MURODOVA. Bulutli texnologiyalar axborot — kommunikatsiya texnologiyalarining zamonaviy

YO NALISNT STFALIAA ...ttt s ree s 200
Nozimbek ZARIPOV. Dasturlash tillarini o‘quvchilarga o‘qitishning metodik asoslari..............c.c.cccevenie. 204
G.H. TO‘RAYEVA. Ta’limni ragamli muhitga moslashtirish sharoitida axborot texnologiyalarini
o‘rganishning zamonaviy usul Va VOSIEALAIT .......ccveriiriiiie e 207
Firuz NURULLOYEV. O‘rta ta’lim maktablarida ta’lim boshgaruvini yangi bosqichga olib chigish
TMKONTYAEIAIT ..ttt b bbbt b e bbbt et e bt bt e bbb enes 211
Maxcyma UICMOWJIOBA, Jlo6ap KAPUMOBA. XapaktepucTHKN KHOEPHETUIECKOH PEBOJIIOLIUH B
PA3BUTUU Y IPUMEHEHUHN OMOTEXHOIIOTTIH .. ..veeuveeauveestteasteeasteesstesasteeaseesasesasseesseesabesanseesseesseeasseesnnessnneens 214
Hakim ESHONQULOV. Ontologiyalar aglli tizimlarning interfeyslari sifatida ............cccccoooiiiiiininnnn. 219
Jamshid ATAMURADOV, Sunnatullo FARMONOV. Qiyin tushuniladigan yoki tasavvur orgali
o‘rganiladigan fanlarning vr texnologiyalari orqali yanada yaxshiroq yoritib berish imkoniyatlari ............. 225




Hamza ESHANKULOV Ubaydullo ARABOV
Buxoro davlat universiteti Buxoro davlat universiteti
dotsenti o‘gituvchisi

ASINXRON PARALLEL JARAYONLARNI PETRI TO‘RI ORQALI
MODELLASHTIRISH

Ushbu magolada parallel jarayonlar, parallel jarayonlarning turlari, asinxron jarayonlarni
spetsifikatsiyalash, asinxron parallel jarayonlarni petri to‘ri orgali modellashtirish, markirovkalar
diagrammasi, strukturaviy cheklovlar va hayotiylik xususiyatini tahlil gilish kabi tushunchalar bilan tanishib
o ‘tamiz. Shuningdek Petri to‘ri orqgali asinxron jarayonlarni matematik modellashtirish, Petri to ‘rining
ko ‘rinishlari, markirovkalar diagrammasi, natijaga erishish masalasi va uning yechimlari keltirilgan.
Maqolaning asosiy vazifasi asinxron parallel jarayonlarni Petri to ‘ri orqali matematik modellashtirish usuli
orgali ko ‘rsatib o ‘tilgan.

Kalit se‘zlar: parallel jarayonlar, asinxron jarayonlar, Petri to‘ri, markirovkalar diagrammasi,
repozitsiya, strukturaviy cheklovlar.

B smout cmamoe paccmampuearomcs napajilejlbHble npoyeccsvl, munsvl nNapailelbHblX npoyeccos,
cneuu¢ukauuﬂ ACUHXPOHHbIX NpoUeccos, Mode/zupoeaHue ACUHXPOHHbIX napalule/IbHblX npoyeccos ¢
ucnoJjib3oearHuem cemu Hempu. Taxorce npedcmaeﬂeHbl mamemamudecKkoe MO@BﬂMpOGClHue ACUHXPOHHbIX
npoyeccos ¢ Ucnoab3oseanuem cemu Hempu, B8UObL cemu Hempu, cXemvl pasmemku, peueHue 3a0ay U ux
peuteHus. Ocnosnas 3a0aua cmamvi - OmMEEemums Hd eonpoc, Kak Mode/mpoeamb ACUHXPOHHbLE
napaiieilbHble npoyeccsvl uepes cemu Hempu.

Knroueevie cnosa: napaiieilbHble npoyeccsvl, ACUHXPOHHblE Npoyeccvl, Cembv Hempu, ()uaepazvma
MAPKUPOBKU, Peno3uyus, CmpyKmypHbvle 02PpanudeHusl.

This article discusses parallel processes, types of parallel processes, specification of asynchronous
processes, modeling of asynchronous parallel processes using a Petri net. Also presented are mathematical
modeling of asynchronous processes using a Petri net, types of Petri net, marking schemes, problem solving
and their solution. The main objective of the article is to answer the question of how to model asynchronous
parallel processes through Petri nets.

Key words: parallel processes, asynchronous processes, Petri net, marking diagram, reposition,
structural constraints.

Kirish. Jarayonlar bir vagtning o‘zida mavjud bo‘lsa parallel jarayonlar deb ataladi. Parallel
jarayonlar(PJ) - bu shunday jarayonlarki, bir vaqtning o‘zida bir hisoblash tizimida, turli holatlarda bo‘ladigan
jarayonlardir. PJlar ikki turga ajratiladi[1, 2]:

1. Asinxron Pjlar - bu PJning holati boshga PJ holatiga bog‘lig emas.

2. Sinxron PJlar- PJ holati boshga parallel jarayonga bog‘lig bo‘ladi.

Asinxron jarayonlar ketma-ket va parallel ravishda bajarilishi mumkin [2, 3, 4]. Asinxron jarayon(AP)
deb quyidagi to‘rtlikni < S,F,I,R >aytiladi, S — bo‘sh bo‘lmagan holatlar to‘plami, SXS(F c
SXS)to‘plamda aniglanuvchi, F — ketma-ket holatlarning to‘g‘ridan to‘g‘ri munosobati. | - insiatorlar to‘plami
(I € R), R —natijalar to‘plami (R c S).

Diskret holatli dinamik tizimlarning matematik modellashtirish, boshgarish nazariyasi ilm-fanining
nishatan yosh sohasi hisoblanadi. Birog bir nechta matematik apparat va yondashuvlar mavjudki mutaxassislar
tomonidan sohalarga tatbiq gilinmoqda [5, 6, 7]. Petri to‘ri ham shular jumlasidandir. Petri to‘ri - targatilgan
tizimlar va jarayonlarni modellshtirish uchun sodda va qulay vosita hisoblanadi. Ushbu model 1939-yil nemis
olimi Karl Petri tomonidan kimyoviy jarayonlarni tasvirlash uchun ixtiro gilingan. IIm-fanga rasmiy 1962-
yilda “Kommunikation mit Automaten” nomli dissertatsiyani Karl Petri himoya gilgandan so‘ng kirib keldi.
Petri to‘ri hozirgi kunda, asosan, modellashtirish uchun go‘llanilmogda, ya’ni Petri to‘ri model orgali
o‘rganilmoqda. Model odatda o°rganilayotgan obyekt yoki tizimning eng xarakterli deb hisoblangan
matematik jihatlaridan bir vakilidir [8, 9]. Tizimning modeli bilan ishlash orqgali, bu hagidagi yangi bilimlarni
olish, yuqori xarajatlardan gochish va noqulayliklardan oldini olish imkoniyati paydo bo‘ladi [10, 11, 12].

Asosiy gism. “Holat” va‘“ jarayon” so‘zlarini umumiy holda birgalikda tushunish kerak. Jarayon bu
holatlarni ketma-ket o‘zgarishi va magsadga erishish uchun ketma-ket harakatlarning to‘plamidan tashkil
topadi. Bu yerda jarayon, o‘zgaruvchan holatlarining dinamikasini ta’riflaydi va jarayon termini asinxron sifati
bilan ko‘rsatiladi. Bunda vaqt kategoriyasi formal ravishda ta’rifda ishtirok etmaydi. VVagtning mohiyatini F
munosobat orqali amalga oshiriladi. s;Fs; yozuvi ((s;,s;) € F) gayerda s;,s; € S bu shuni ko‘rsatadiki, s;
holatini s; doimiy tarzda ta’qib gilib boradi. s; va s; chegaralanmaydi u turli xil bo‘lishi mumkin, lekin
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cheklangan bo‘ladi. Qabul gilingan F mantigiy imkoniyat hisoblanadi, aks holda s;Fs; yozuvi shuni
bildiradiki, s; holatda jarayonning to‘xtashi, keyingi s; holatga o‘tishga olib keladi. Shunday gilib s; asinxron
jarayondagi holatning o‘zgarishiga sababchi deyish mumkin.

Insiatorlar - jarayonlarning faollashtiruvchi, holatlar gism to‘plami hisoblanadi va jarayonning
semantik mazmuni asosida tayinlanadi.

Natijachilar - natijaviy holatlarning gism to‘plami hisoblanadi.

Asinxron jarayonlarni tavsiflash

Asinxron jarayonni yo‘naltirilgan graf ko‘rinishida ham ifodalash mumkin (1-rasm), bunda S - holatlar

soni S = {sy, Sy, ..., Sy}, bizning misolimizda n=9 holda amalga oshiriladi.
S1Fsg,S2F Sy, SoF S, S2F S5, SsFsg, S4F sg, SeF Sg, SsFSg, S3Fs7,5,F sg.

Shunday qilib, agar s;F's; , bu yo‘naltirilgan grafda yoy bilan tasvirlanadi, chiquvchi yoy s; va
Kiruvchisi yoy s;. F munosobatlarga tegishli bo‘Imagan ikkita holat, yoylar bilan bog‘lanmaydi. Bunda I =
{s1,52,83}, R = {sg,So}.

S4 51 (i)

53 (03) s7
1-rasm. Asinxron jarayonlarning yo‘naltirilgan graf ko‘rinishda tasvirlash

Grafning uchlaridagi bir nechta chiquvchi yoylarning mavjudligi, ma’lum darajada lokal nodeterminizm
jarayonlarni namoyish qiladi. s,dan asinxron jarayon s,,ss va s holatlardan biriga o‘tishi mumkin.
Nodeterminizm chuqurrog va global xarakterlarni ifodalaydi. Bunda barcha yo‘naltiruvchidan boshlangan
jarayon turli xil natijalarga kelishi va turlicha amalga oshirilish mumkin. Shuni takidlash kerakki, asinxron
jarayonlar ishini yo‘naltiruvchilar va natijachilar darajasida kuzatuvchilar uchun global nodeterminizmdan
fargli o‘laroq, lokal nodeterminizm mavjud emas. Yo*naltiruvchi graf shaklda jarayonni tasvirlash orgali uning
amalga oshirish variantlarini ko‘rish mumkin. Bunda asinxron jarayonning trayektoriyalari, ilg‘or
yo‘naltiruvchilar va natijachilar shular jumlasidandir. Bizning misolimizda asinxron jarayonning oltita
trayektoriyasi mavjud va bular quyidagicha.

1):s1 —s6—s8,
2): 52 —s4 — s6 — S8,
3):52 —>s6 —s8,
4):s2 —s5 — s6 — S8,
5):s2 —s5—s9,
6): s3 —s7 —s8.

4,5- trayektoriyalar bitta yo‘naltiruvchidan s, € I boshlangan bo‘lib har xil natijalarga olib keladi sg €
R va sq € R. Bunday holatning paydo bo‘lishi asinxron jarayonning vazifasida ko‘rsatilmagan, fagat model
vositalari bilan tushuntirish mumkin. F holatlarning bevosita kuzatilishidan, asinxron jarayonlarning
mavjudligi, ularning qulayligi va umumiy munosobatlaridan foydalanish imkoniyatini ko‘rsatadi. Xususiy
hollarda, F munosobatlar darajasi tushunchasi deb ham ishlatish mumkin. Agar s;F¥s; yozuvdan n— 1 ta
Sa, Sp, -, Sy Oraliqdagi holatlar mavijud, s;Fsg, SqFsp, ..., S, F S lar orgali amalga oshiradilar, n+1 ta uchlari
va n ta yoylari mavjud s; dan s, gacha trayektoriyalar mavjud. 1-rasmda keltirilgan misolimizga gaytamiz va
unga quyidgicha trayektoriyalarni yozish mumkin: 1) s;F?sg 2) s,F3sg 3) s,F?sg 4) s,F3sg 5) s,F%sq 6)
s3F?sg.

F munosabatlarining vagtinchalik yopilishini biz F* bilan belgilanadi. s;Fs; yozuvni s; dan s; olib
boruvchi trayektoriyalarning mavjudligi deb tushuniladi. s;Fs; amalga oshiriladigan asinxron jarayonning
s; dan s; ga olib boruvchi o‘tishi deb ataladi.

Asinxron jarayonning protokoli

Asinxron PJlarning kirish-chigish darajasi harakatlarini protokol tushunchasi bilan atash qulay
hisoblanadi. Q I x R munosobatni PJning protokoli deb ataladi.

Asinxron PJ protoklini sodda asinxron PJ deb garash mumkin, fagat bunda har bir yo*‘naltiruvchi,
natijachilarga olib keladi. Shunday ekan asinxron PJlar protokoli, holatlar to‘plami fagatgina yo‘naltiruvchilar
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va natijachilardan iboratdir: S = I U R. Asinxron PJdan uning protokoliga o‘tish uchun har bir (i, r) juftlikdagi
trayektoriyalar to‘plami uchun i dan r ga olib borishda oraliq holatlar bilan amalga oshiriladi, birta yoy bilan
almashtiriladi.

1-rasmdagi ko‘rsatilgan jarayonni protokolini quyidagicha yozish mumkin:

11011, 1,011, 1,072, 1301,

Bu yerdan ko‘rinib turibdiki, ixtiyoriy yo‘naltiruvchi r; natijachining jarayoniga tushishi uchun

fagatgina i, yo‘naltiruvchi r, natijachiga erishgan holda amalga oshiriladi.
Asinxron jarayonlarni sinflashtirish

Asinxron jarayonlar to‘rtta asosiy sinfga ajratiladi:

e avtonom

e samarali

¢ boshqariluvchi

e sodda

Avtonom asinxron PJlar. Bunda yo‘naltirvchilar va natijachilarning yo“qligi.

Samarali assinxron PJ. Bunda holatlarni o‘zida mujassamlashtirgan samarasiz gismlarning yo‘qligi va
yo‘naltiruvchi va natija chigaruvchi emasligidadir.

Boshqariluvchi asinxron PJ. Samarali asinxron jarayonda, sinflarning har bir joriy gismi boshlangich
sinfdan biriga bitta va fagat bitta yakuniy sinfga olib keladigan bo‘lsa, u holda biz bunday jarayonni
boshqariladigan jarayon deb ataymiz.

Sodda asinxron PJ. Agar

1) ixtiyoriyi € I vas € S dan iFs natijada s € R

2) ixtiyoriy s € Svar € R dan sFr natijada s & R.

Bu shuni anglatadiki, biror yo‘naltiruvchi(natijachi)ga boshga yo‘naltiruvchi (natijachi) to‘g‘ri
tushmaydi va har bir trayektoriya aniq bir yo‘naltiruvchi(natijachi) tegishli bo‘ladi. Bunday asinxron
jarayonlarni biz sodda asinxron jarayonlar deb ataymiz.

Repozitsiya

Qandaydir hollarda natijachidan yo‘naltiruvchiga borishi va uning takroriy faollashishi kerak bo‘ladi,
bunday mexanizm asinxron jarayonnig repozitsiya deb ataladi.

Asinxron PJlarni Petri to‘ri orgali modellashtirish

Petri to‘ri bu yo‘naltirilgan bigraf bo‘lib bunda uning uchlari ikki turda (holatlar va o‘tishlarni o‘zida
saglaydi) bo‘lib, holatdan o‘tish joylari va o‘tishda holat joylarini yoylar orgali bog‘lanadi va boshlangich

markirovka vektor orgali ifodalanadi. Bu turdagi grafning ko‘rinishi 2-rasmda keltirilgan.
P2

4 §) P4
P

P3 12
2-rasm. Petri to‘riga misol

Bu rasmdan ko‘rinib turibdiki holatlar p; simvol orqali ifodalangan va o‘tishlar t; simvol orgali
ifodalanadi. Yo‘naltirilgan yoylar orgali holatlar fagat o‘tishlar orgali bog*lanadi, o‘tishlar esa holatlar orgali
bog‘lanadi, shuning uchun har ganday holat kirish holati yoki bir yoki bir nechta o‘tishning chigish holati
bo‘ladi. Bir nechta holatlar yoki fishkalar orgali ifodalanadi. Bunda holat ichida galin nuqgtalar orgali
joylashtirilgan ko‘rinishda belgilanadi. Umuman olganda, holatda bir nechta nugtalar joylashgan bo‘ladi va
bunday holatni belgilab olish markirovka deyiladi. Boshlang‘ich markirovka vektorining komponentlar soni
holatlar soniga teng, har bir komponentning giymati nolga teng, agar bu holatda marker bo‘Imasa, markerlar
holat ichida galin nugtalar bilan belgilangan va natural son bilan sanaladi. Petri to‘rining dinamikasi lokal
xarakterlarni ifodalovchi markerlarning tarmog bo‘yicha qoidalar asosida harakatlanishi bilan ifodalanadi. Har
bir kirish holati kamida birta markerni o‘z ichiga olgan bo‘lsa, o‘tish qo‘zg‘algan hisoblanadi. Bir muncha
vaqt o‘tib gqo‘zg‘algan o‘tish ishlab ketadi. Ishlab ketgan o‘tish bo‘linmas bo‘ladi, agar bitta marker o‘tishning
har bir Kirish joyidan bir vagtning o‘zida olib tashlanib, chigish joyiga bitta marker go‘shilsa. Petri to‘ri
go‘zgalgan jarayonlarning ishlashi orgali bir markirovkadan boshga markirovkaga o‘tishiga faoliyat
ko‘rsatadi.

Muhokamalar va natijalar. Petri to‘ri quyidagi to‘rtovi orgali aniglanadi.< P, T, E, u° >, bu yerda P
- yakuniy holatlar to‘plami (aks holda joy yoki shartlar); T - yakuniy o‘tishlar(hodisalar) to‘plami; E - yakuniy
yoylar to‘plami, E S P XTUT X P; u® — boshlang‘ich markirovka (belgilashdagi vektor), u%:P —
N,qayerda N = {0,1,2, ...} — butun musbat sonlar to‘plami.
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Kiruvchi va chiquvchi holatlar o‘tishini t; € T ni I(¢;) va 0(p;) belgilaymiz. I(¢;) va 0(p;) analog
yozuvlar p; € P holatlarga kirish va chigishlar to‘plamini bildiradi. Petri to‘rining bigraf ko‘rinishda ifodalash
orgali Petri to‘rining tuzilmasini statik ko‘rinishda ifodalashga imkonini beradi. Oldin ko‘rib o‘tganimizdek
dinamikalar, holatlarni belgilash (markirovka), o‘zgartirish mexanizmini va o‘tishni boshlashni (amalga
oshirishni) qoida asosida modelga kiritiladi.

Petri to‘rining ish prinsipi hagida ya’na bir bor gapirsak, bunda Petri tarmog‘idagi markerlarning
harakatlanishi va buni amalga oshirishda o‘tishlarning ishlashi orgali amalga oshiriladi. Qo‘zg‘algan o‘tish
ishlashi mumkin, bunday o‘tish t;, € T, kirish holatlarida I(t;) hech bo‘lmaganda bitta markerga ega bo‘lishi
kerak (har bir o‘tish va har bir holatda ps; € I(t,) uchun ps = u(ps)) va us = 1 ga teng va p, holatdagi
markerlar sonini anglatadi). O‘tishlar qo‘zg‘atilgandan so‘ng har ganday cheklangan vaqtda keyin o‘tishlar
amalga oshishi mumkin.

P

T

Z;
Z;

z; By Pj 7 P 77
Z; Py Py Z; By z;
a) 6) B) r)
3-rasm. Markirovkalar o‘zgarishi goidasi
3-rasmda keltirilgan Petri to‘rining har bir holatlar uchun markirovkalarni o‘zgarish goidalarini

ko‘rsatuvchi to‘rtta gisimga ajratib ko‘rsatilgan. Bu qoidalar lokal goidalar hisoblanadi.

P O/ Ps P O/ Ps

4-rasm. O‘tishni amalga oshirishdagi natijalar
1(®) = {p1, 02,03}, 0(t) = {pa, s, p3}, i(p1) =3,

i(py) =1,i(p3) = 1,i(py) = 0,i(ps) = 1lar berilgan

Bunda t o‘tish t* orgali go‘zg‘atilgan, barcha kiritish holatlarida bittadan marker mavjud va o‘tish
amalga oshgandan so‘ng joriy markirovka uning rasmda ko‘rsatilganidek o‘ng tomoniga joylashadi.

i'(p)=3-1=2,i'(p))=1-1=0,i'"(p;) =1-1+1=1,
'(pg) =0+1=1i'"(ps)=1+1=2

Bunda t o°tish ikkinchi marta ishlamaydi, sababi uning kirish holatlaridan birining markirovkasi mavjud
emas, p, bo‘sh turibdi. Ixtiyoriy bir o‘tishning qo‘zg-alishi Petri to‘rida markirovkaning almashishiga olib
keladi. Joriy holatda Petri to‘rining markirovkasi to‘rning holati deb tushunish mumkin va bu holat
vagtinchalik deb atash mumkin.

Petri tori o‘tishni qo‘zg‘alishi orgali bir markirovkadan boshgasiga o‘tishni amalga oshiradi. Umumiy
tarzda Petri to‘rining dinamikasini quyidagi uchlik bilan ifodalash mumkin < u° —, M >. u°- boshlang‘ich
markirovka, — — markirovkani kuzatish(u* — u¥ yozuvdan ko‘rinadiki u* markirovkadan u” markirovkaga
o‘tiladi). M — mavjud bo‘lishi mumkin bo‘lgan markirovkalar to‘plami.

Petri to‘rini vektor ko‘rinishda (u = pq, s, ..., ) ham ifodalash ham mumkin.

Bunda komponentlar soni Petri to‘ridagi holatlar soniga teng bo‘ladi. i —komponent-ning 1 <i <n
ning giymati, u; = u(p;)- i-chi komponentning markirovkalar soni.

5-rasm. Petri to‘ri

P = {py,p1, -, 7} Yettita holatdan iborat va beshta o‘tishli T = {t;, t,, t3, t4, ts} 5-rasmda Petri to‘ri
ifodalangan. Vektorda boshlang‘ich markirovka u® = {uf,u2, ..., u9}, bunda uchta nolga teng bo‘lmagan
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komponent mavjud. u? = 2,u9 = u2 =1, bundan kelib chigadiki, boshlangich markirovkani u° =
{2100010} ko‘rinishda bo‘ladi. Bunday boshlang‘ich markirovkada 1ta markirovkani qo‘zg‘atuvchi o‘tish t;
mavjud. u! = {1011010} u° - ut. Bunday markirovkani qo‘zg‘atuvchi t,, t,, va t5 o‘tishlar orgali amalga

oshiriladi. Modeldagi qo‘zg‘atilgan o‘tish vaqtida, quyidagilarni aniglaydi: t2 yoki t3larning ishga tushishida
42 =(1001110) markirovkaga erishadilar. t*ishga tushganda esa z° =(1010011) markirovka bilan

ifodalanadi. Bir vaqtning o‘zida t,vat,,t, va t, Petri to‘rining ho-lati z*=(1000111) markirovka bilan
aniglanadi.
Markirovkalar diagrammasi

Petri to‘rining harakatlar dinamikasini ifodalashda erishilgan holatlar (markirovkalar) diagrammasi deb
ataluvchi, gisqartirib markirovkalar diagrammasi deyiladi. Markirovkalar diagrammasini yo‘naltiruvchi graf
ko‘rinishda ifodalash mumkin. Grafning uchlarida erishish mumkin bo‘lgan M markirovkalar to‘plami

joylashadi, £ markirovkadan ,ub markirovkaga yoylar orgali yo‘naltirilgan bo‘ladi, agar s, ,ubeM
to‘g‘ridan to‘g‘ri 4 dan ,ub ga o‘tish( 2 —)yb) mavjud bo‘lsa. 5-rasmdagi Petri to‘rini markirovkalar
diagrammasi ko‘rinishda ifodalaymiz (6-rasm).

(P\pP2ppapsP6pP7)
2100010 u°

vh
tc:)})/qnmo .
2 3 4
1001110 A @4)-4,1010011
i“l 7, DI fs
1000111 2772 1110010
bs —— |n
1100110 95 g0921010
vi vh
0011110 0020011
rze-)y yi ‘75
0001210 0010111 0120010
i ren i L@
-_—
n,®1) 1, 0000211 0110110
2 1, @i,
£ 0100210

6-rasm. Markirovkalar diagrammasi
Umumiy holda boshlang‘ich bitta markirovkadan bir nechta natijaviy markirovkalarga olib kelishi
mumkin. Natijaga erishish uchun o‘zlarining tagsimlangan o‘tish vagtlariga mos ravishda amalga oshadi.
Modelda aks etadigan asinxron jarayonlar o‘tishlari amalga oshirilgan vaqti ko‘rsatilmaydi.
Hodisalar orasidagi munosabatlar

Agar ixtiyoriy t; va t;octishlar juftligi ishlashi uchun quyidagi fundamental munosobatlarning biriga
bo‘ysinishi kerak bo‘ladi:

1. Octish t; o‘tish t; ni ta’qib qgiladi (t; — t;ko‘rinishda yoziladi 7a-rasm).

2. t; yoki tj o‘tishlarning biri ishlashi mumki, lekni birgalikda emas (t; (-Dtj ko‘rinishida yoziladi, 7b-
rasm), bu munosobatlar erkin tanlashni ifodalaydi (ikkita o°tishning ishlashini ziddiyati yoki nodeterminizm
deb ataladi).

3. Ikkala o‘tish t; yokitj birgalikda yoki ketma-ketlikning ayrim gislarida alohida ishlashi mumkin (

t; || t; ko‘rinishida ifodalanadi, bu ketma-ketlik parallel va bir vagtda ishlashi ham mumkin, 7d-rasm).
a) 7 ) B)

7
7-rasm. Petri to‘rida o‘tishlar orasidagi munosobatlar
Petri to‘rida hosil bo‘ladigan M markirovkalar to‘plami, o‘zida asinxron PJlar modelining namunasini

o‘zida saglaydi. To‘rdagi vaziyatlar r4 markirovka va uning natijalari bilan aniglanadi. F - munosobat
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markirovkalarning ta’giblarinining munosobati hisoblanadi. M — to‘plamda markirovkalar orasidagi
munosobatlarning ekvivalentlari jamlanadi va ekvivalent markirovkalar sinflaridagi munosobatlar o‘rnatiladi.
Agar bir nechta sinflarda birgina ekvivalent sinf mavjud bo‘lsa, u holda bu Petri to‘ri avtonom bo‘ladi va hech
ganday kirish va chigish joylari mavjud bo‘Imaydi. Agar ekvivalent sinflar soni bittadan ko‘p bo‘lsa, u holda
markirovkalar gism to‘plamini ajratib olish mumkin bo‘ladi va markirovka-natijachi yakuniy bir sinfni o‘z
ichiga oladi.

Real obyektlar yagona Petri to‘ri bilan ifodalanmay, balkim bir nechta bir xil tuzilmaga ega to‘rlar bilan
ifodalanadi. Bunda < P, T, E > uchlik bilan ifodalanadi va boshlang‘ich markirovkalari turlicha ko‘rinishda

bo‘ladi. Bunday Petri to‘rlarini tushunib olish uchun 8-rasmda misol keltirilgan.

8-rasm. Boshlang¢ich Petri to‘ri
Qo‘shimcha o‘tishlardan biri t, yoki t, ishlasa unda p,,2p,, P yoki p,,2p,, P; markirovkalardan
birini o‘rnatadi. Bundan ko‘rinib turibdiki t(')va uning chigish holati P, ikkita yoy bilan bog‘langanligi

ko‘rinib turibdi, bu Petri to‘ri bo‘Imay golishi mumkin, lekin grafning o‘rniga multigraf ishlatish mumkinligi
inobatga olsa u holda bu ham Petri to‘ri hisoblanadi.
Strukturaviy cheklovlar va hayotiylik xususiyatini tahlil gilish

N markerovka gilinmagan Petri to‘ri strukturali cheklangan bo‘ladi, agar ixtiyoriy ﬂo markirovka
< N,yo > Petri to‘ri, markirovkalanmagan Petoi tomonidan hosil gilingan va ,uo markirovka bilan. Bundan
tashqari, agar markirovkalanmagan N <N, y°> Petri to‘ri strukturali hayotiy deyiladi agar hech

bo‘Imaganda birta ,uo markirovka mavjud bo‘lsa. Bunday xususiyatlarni tahlil gilish uchun odatda strukturani
cheklash orgali amalga oshiriladi va toza Petri to‘ri deb ataladi. |1 (t) "O(t) # & holatida yuzaga keladi.

Toza markirovka gilinmagan Petri to‘rining Insidennost (hodisalar) matritsasini C = HC”-

nxm

aniglaymiz.

ﬂ(tj’ pi)lagarﬁ(tj’ ) =0,

C; =1—a(p;t;), agara(p;,t;) %0,
aksholda 0,

Bunda 1<i,<n,1<j<m, gayerda n=[P,m=[T|. Masalan, 9-rasmda keltirilgan
markirovkalanmagan Petri to‘ri uchun 1-jadvalda Insidennost (hodisalar) matritsasi ifodalangan. Toza Petri
to‘ri <N, £° > bir gator o =1t;,..1; amalga oshgan o‘tishlar ketma ketligi orgali ,uk markirovkaga olib
keladi. Biz uni & = (07,...,0,,) ko‘rinishda ifodalaymiz. Buning har bir komponenti &;(1< j <m) t; larning

o aylantirishga teng. ¢ markirovkaning faollashgan '[j o‘tishlar orgali /,1' markirovkaga olib keladagan
harakatlar quyidagiga teng:
#=pu+C; (1)
Qayerda Cj-j- vektor, C Insidennost (hodisalar) matritsasini satri, t: o‘tishga mos keladi. (1)
formula o‘tishlarning amalga oshishini ¢ ko‘rinishda umulashtiradi.
u* =P +5-C;. (2)
Bu tenglama Petri to‘rining fundamental tenglamasi deb ataladi.
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9-rasm. Markirovkalanmagan Petri to‘ri
Petri to‘rining hayotiylik masalasi

Petri to‘rining hayotiylik masalasi shundan iboratki, nazarariy jihatdan tahlil gilayotgan to‘rimizning
ixtiyoriy o‘tishining amalga oshish imkoniyati mavjudligini aniglashdan iboratdir. Agar M dagi ixtiyoriy
markirovkaning o‘tishi pontensial faollashgan bo‘laa Petri to‘ri hayot (aktiv) deyiladi.

Hayotiylik masalasi ikki turdagi modifikatsiyaga ega.

Ushbu < P, T, E, 14, > Petri to‘ri uchun, uning barcha o‘tishlari t; €T hayotmi(amalga oshishi)
mumkinmi - bu umumiy hayotiylik masalasi.

Petri to‘ridagi, ayrim bir o‘tishlar t; € T hayotmi - bu bitta o‘tishning hayotiylik masalasi hisoblanadi.

Xulosa. Petri to‘rining tahlil gilishning asosiy vazifasi erishish masalasidir, garor gilishda ko‘rinidaki,
joriy markirovkaga boshlang‘ich berilgan marirovka orgali erishib bo‘ladimi, berilgan markirovka,
markirovkalar diagrammasiga mavjudmi yo’gmi degan masalalarning hal gilish hisoblanadi. Buning uchun
uning quyidagicha standarti ishlab chigilgan:

<P,T,E,1° > lar va ayrim (magsadli) markirovka < zz° > bilan berilgan Petri to‘ri mavjud 2
markirovkalar to‘plamiga M ga tegishlimi, boshlang‘iya markirovka natijaga erishadimi, boshgacha gilib
aytganda ba’zi bir predikatlarni o‘rnatish kerak bo‘ladi.

1, agar 1’ € M,
o = . (3)
0,agar i ¢ M.
Erishish masalasini modifikatsiyalash
Yugorida keltirilgan formulaga go‘shimacha talablar kiritish orgali batafsilroq tushuntirish mumkin.
Agar ,u* markirovkalar to‘plami ,u* =(00...0) bolIsa, u holda bu markirovkalar bo‘sh markirovkalar

to‘plami deyiladi. Bunday modifikatsiya bo‘sh markirovkalarga erishish masalasi deb tanilgan.

Uchlari M markirovkalar to‘plamidan tashkil topgan, markirovkalar diagrammasi (grafi)ni hosil gilinadi
va o‘tishlar yoylar orqali belgilanadi, joriy markirovkada o°zsharish hosil bo‘lganda ishlaydi, bu to‘liq erishish
masalasi bo‘ladi.

M erishilgan markirovkalar to‘plamini hosil gilish (aniglash).

Erishish masalasini yechish

Birinchi misol sifatida 10-rasmda keltirilgan Petri to‘rini ko‘ramiz.

Uning uchun bizda

0-1-1 O
1" =1010)+&5-[0+2+1-1-
0 0-1+1

,uk = (1801) Markirovka erishiladimi yo’qmi aniglash kerak, ukni tenglamaning chap tomoniga
go‘yamiz va & amalga oshgan o‘tishlar to‘plamini topish kerak. Bu tenglama uchun & = (045) ga teng va
quyidagi o‘tishlar ketma-ketligida amalga oshadi. o = (tt,t,t,t,t,t:t,t;) . Bunday yondashuv universial emas.

Buning birinchi sababi shundaki,umumiy holatda & vektorning & o‘tishlarning tiklanishi noma’lum. Ikkinchi
sabab shundaki, bu tenglama yechimining mavjudligi fagat zarur, ammo mavjudlik uchun yetarli shart emas.
P2
h 1§} P4
P
Ps 3

10-rasm. Petri to‘ri
Vaqtli Petri to‘ri
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Vagqtli Petri to‘ri deb < PN, f >juftlikdan tashkil topganga aytiladi, gayerda PN =<P,T,E, 1° >
ordinar Petri to‘ri, T o‘tishlarni kechiktiruvchi f funksiya, f :T — N™, N manfiy bo‘Imagan butun sonlar
to‘plami.

Shunday qilib, Petri to‘rining har bir o‘tish davri z; = f(t;) ragamlar orgali ifodalanadi va uning
ma’nosi quyidagicha: o‘tish jarayoni faolashganndan so‘ng, 7;vaqt birligida amalga oshadi. Agar bu

markirovkada bir nechta o‘tishlar ziddiyat hosil gilsa, u holda bularning ichidan kechikishi eng kichigi ishlaydi.
Agar bu kechikishlarning ikki va undan ko‘proq o‘tishlari faollashgan va kechikishlari bir xil bo‘lsa, u holda
bularning barchasi bir vagtda amalga oshadi.
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fizika-matematika fanlari nomzodi magistri

MATEMATIKA MOBIL ILOVASI

Hozirgi kunda mobil ilovalarga talab juda yugori. Aynigsa fanlarni o ‘rganishga doir mobil ilovalar
juda kam. Ushbu magolada matematikani mustaqil o ‘rganuvchilar uchun mobil ilova dasturi va uning
funksional imkoniyatlari keltirilgan.

Kalit so“zlar: Android Studio, kod, dasturlash, algoritm, ilova.

Cnpoc Ha MOOUIbHbIE NPUIOHCEHUA ce200HA O4eHb 6blcoK. B yacmHocmu, O4€eHb mMajlo MOOUTILHBIX
HAayuHwIX npunodiceHull. B smoii cmamve daemcs kpamxuil 0030p MOOUTLHBIX NPULONCEHUL U UX DYHKYULL.

Knroueswie cnosa: Android Studio, koo, npocpammuposanue, arcopumm, npurodicerue.

Demand for mobile apps is very high today. There are very few mobile science apps in particular. This
article gives you a brief overview on math and how it works.

Key words: Android Studio, code, programming, algorithm, application.

Kirish. Bugungi kunda maktab o‘quvchilari, xususan, abituriyentlarning vaqtining magsadli sarf
bo‘lishiga hissa qo‘shish uchun kerakli mobil dasturlarini ishlab chigish lozim. Xususan, aniq fanlarga
bolalarni yo‘naltirish barcha sohalarda yuksalishni kafolatlaydi desak mubolag‘a bo‘lmaydi. Keling, endi
Android operatsion tizimlari uchun Android Studio muhitida Java dasturlash tili yordamida yaratilgan ana
shunday foydali dasturlardan biri bo‘lgan “Matematika” deb nomlangan ilovani ko‘rib chigamiz:

! Algebra m Sozlamalar I
v . Amy Geometriya v \ - Ulashish
Android uchun Matematika pE Javeblar \,L / Dastur hagida
go'llanma dasturi v1.0 21.03.2021

ALGEBRA TCEOTETHRTTR

Kerakli adabiyotlar

o Sinf darsliklar o

JAVOBLAR

Qo’'shish

— Ayirish o ¥il variantlari

x Ko'paytirish Aloga uchun
= BoTlish © Dastur hagida
turiye L L Dasturni ulashish
B Agebra
@ Yarashow Ixtiyor
1-rasm. 2- rasm. Abituriyentlar 3-rasm. “Aloga uchun”
Bolalar uchun bo‘limi uchun bo‘limi bo‘limi

Yuqoridagi ilovamizning gismlari rasmlari keltirilgan. llova yuqorisida o‘ng tomonda turgan tugmani
bosish orgali menyularni ko‘rish mumkin, 1- va 2-rasmlarda menyular keltirilgan, menyularda 4 ta: “Bolalar
uchun”, “Abituriyentlar uchun”, “Kerakli adabiyotlar” hamda “Aloga uchun” bo‘limlari mavjud. Dastur asosiy
oynadagi yugori chap gismida joylashgan yordamchi tugmani bosish orgali (3-rasm) bir necha go‘shimcha
qulayliklarga o‘tish mumkin.

<  Javoblar
1996 yil - Matematika

l-axborotnoma

Orgali ulashing o 1 2 s 4 s o6 - .
2 - 5 i 7 = €
0 E B D B B C B C© B <
1|B C B B A BDCB D b
P 1 2 B C B D B E D C D A >
@ 3 B C C E B o B B D o O'RGANISH AMALIYOT

1|D C D D C E D C A
5 I §

Bluetooth E-pochta Gmail 5| C > D A C > C A D D
G D N
S-axborotnoma G
@ @ 0 1 2 3 1 5 G 7 = 9 - E
0 C B C D E B B D B
VA BILAN MOSLIK
Plus Wi-Fi Direct 1|E D D E E A D C D C T
2 E B B D C B [ &I o A A
3 C A E C B B D A C C
1 C E D C B D B E B D —
5 C B B C B E Cc D C C A S )
[H] B B A B C C D A C B -
7|/E B D CD B C E D ! o .
8|B D C E C A B B D E JO'G'RI XATO, O'ROQNI TOP,
9 E L& E B D A (& E B D
. o .
4-rasm. Ulanish 5-rasm. Javoblar 6-rasm. Qo‘shish oynasi
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Ulashish menusida esa dasturni ko“p holatlar bilan ulashish imkoniyati bor (4-rasm). Menyular orasidagi
“Abituriyentlar uchun” bo‘limida biz “Algebra”, “Geometriya” va “Javoblar” menyularini ko‘rishimiz
mumkin. Javoblar tugmasini bosish orgali barcha axborotnomalar javob variantlarini ko‘rish mumkin (5-
rasm). 1-rasmda keltirilgan “Bolalar uchun” menyusi orgali esa yosh bolalar uchun 4 amalga doir turli kichik
o‘yinlarni o‘ynash mumkin (6-rasm).

06
i

(S G a =

7-rasm. Misol 8-rasm. Misol 9-rasm. Natija
7-, 8-, 9-rasmlarda bolalar uchun o‘yinlardan go‘shish bo‘limiga tegishli holat rasmlari keltirilgan. 10-,
11-, 12-rasmlarda esa “Algebra” va “Geometriya” tugmalari bosilgandagi holatlar keltirilgan, har bir bo‘lim
amaliyot va nazariya bo‘limlaridan tashkil topgan, bu bo‘limlar orgali abituriyentlar nufuzli OTMlarga kirish
uchun tayyorgarlik ko‘rishlari mumkin.

Algebra < Natural va butun sonlar <« Natural va butun sonlar

Natural va butun sonlar NAZARIYA AMALIYOT NAZARIVA AMALIYOT
EKUB va EKUK >
Kasrlar >
Algebraik ifodalar >
lidizlar >
Tenglamalar >
Tenglamalar sisitemasi >
Tengsizliklar >
Modul > ;
Irratsional tenalama va =
10-rasm. Algebra bo‘limi 11-rasm. Nazariya 12-rasm. Amaliyot

Muhokamalar va natijalar. Quyida dasturning ayirish funksiyasi keltirilgan:

void function1(int son) {
btn_one.setBackgroundResource(R.drawable.tugma_sariq);
btn_two.setBackgroundResource(R.drawable.tugma_sariq);
btn_three.setBackgroundResource(R.drawable.tugma_sariq);
btn_four.setBackgroundResource(R.drawable.tugma_sariq);
String s = "Savol " + son + "/3";
tv_question_count.setText(s);

intb, c, a, index;

Random random_number = new Random();

b = random_number.nextInt(50);

if(b<3){b=b+1;}

¢ = random_number.nextint(50);

if(b<3){b=b+2;}

a=b+c;

s=""+a+"-"+phb+"=7"

tv_question.setText(s);

int[] numbers = new int[4];

index = random_number.nextint(4);

switch (index) {
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case 0: {
numbers[0] =c;
numbers[1] =c + 1,
numbers[2] =c¢ + 4;
numbers[3] = ¢ + 3;
break;}

case 1: {
numbers[0] =c¢ - 1;
numbers[1] = c;
numbers[2] =c + 1;
numbers[3] = ¢ + 2;
break;}

case 2: {
numbers[0] =c - 1;
numbers[1] =c + 1;
numbers[2] = c;
numbers[3] = ¢ + 2;
break; }

case 3: {
numbers[0] = ¢ + 3;
numbers[1] =c - 1;
numbers[2] =c¢ + 2;
numbers[3] = c;
break;}

s = String.valueOf(numbers[0]);

btn_one.setText(s);

s = String.valueOf(numbers[1]);

btn_two.setText(s);

s = String.valueOf(numbers[2]);

btn_three.setText(s);

s = String.valueOf(numbers[3]);

btn_four.setText(s);

result =c;}

Yuqoridagi funksiya bizga o‘zgaruvchilarni aniglab beradi, ya’ni kamayuvchi va ayriluvchi giymatlarini
hamda bir necha javoblarni tasodifiy aniglab beradi va u giymatlarni esa kerakli tugma va textviewlariga
jo‘natadi. Ularni ko‘rgan foydalanuvchi hisoblab o‘z natijasini belgilaydi. Shundan so‘ng natijani tekshirishi
kerak bo‘lgan funksiyamiz mavjud va bu funksiya quyidagi ko‘rinishda bo‘ladi:

void basic_function(Button btnl, Button btn2, Button btn3, Button btn4) {

btn_one.setEnabled(false);

btn_two.setEnabled(false);

btn_three.setEnabled(false);

btn_four.setEnabled(false);

if (Integer.parselnt(btnl.getText().toString()) == result) {

mp_true.start();

btnl.setBackgroundResource(R.drawable.tugma_kuk);

image_view.setimageResource(R.drawable.image_view_true);

ViktorinaResult.true_answers_count +=1;

if (count==1) {

btn_roundl.setBackgroundResource(R.drawable.aylanacha_yashil);

}

else if(count == 2) {

btn_round?2.setBackgroundResource(R.drawable.aylanacha_yashil);

}

else {

btn_round3.setBackgroundResource(R.drawable.aylanacha_yashil);

i
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else {

mp_false.start();
image_view.setimageResource(R.drawable.image_view_false);
if (Integer.parselnt(btn2.getText().toString()) == result) {
btnl.setBackgroundResource(R.drawable.tugma_qizil);
btn2.setBackgroundResource(R.drawable.tugma_kuk);

}

else if(Integer.parselnt(btn3.getText().toString()) == result) {
btnl.setBackgroundResource(R.drawable.tugma_qizil);
btn3.setBackgroundResource(R.drawable.tugma_kuk);

Yelse {
btnl.setBackgroundResource(R.drawable.tugma_qizil);
btn4.setBackgroundResource(R.drawable.tugma_kuk);

}

if (count ==1) {
btn_roundl.setBackgroundResource(R.drawable.aylanacha_gizil);
}

else if(count == 2) {
btn_round?2.setBackgroundResource(R.drawable.aylanacha_gizil);

Yelse {

btn_round3.setBackgroundResource(R.drawable.aylanacha_qizil);

}}

count +=1;

Handler handler = new Handler();

handler.postDelayed(new Runnable() {

@Override

public void run() {

if (count < 4) { function1(count); }

else {

startActivity(new Intent(getApplicationContext(), ViktorinaResult.class));

finish(); }

image_view.setimageDrawable(null);

btn_one.setEnabled(true);

btn_two.setEnabled(true);

btn_three.setEnabled(true);

btn_four.setEnabled(true);

} 3, 3000);}

Xulosa. Yuqoridagi funksiya kodida vaqtni nazorat gilish gismi ham qo‘shilgan. Ushbu kodlarni
tushunish uchun dasturlashning boshlang*ich tushunchalari hamda algoritmlar hagida tushuncha bo‘lsa yetarli.

Ushbu ilova keng foydalanish doirasiga egaligi bilan ajralib turadi. Sababi ilova nafagat yoshlar uchun
foydali, balki OTMlIlarga kirishni magsad gilgan har bir abituriyent uchun ham juda foydali go‘llanma
vazifasini ham o‘tab beradi. Ilovada sinf darsliklaridan tashgari OTMIlarga kirish imtihonlariga tushgan
variantlardan ham joylashtirilgan bo‘lib, abituriyent har bir yilning kamida 20 tadan variantlarida o‘z bilimini
tekshirib ko‘rish imkoniyatiga ham egaligi bilan ajralib turadi shu sababli abituriyent va o‘quvchilarning
repetitorga borishiga ehtiyoj qoldirmaydi.
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ZARARLI MODDALARNING ATMOSFEREDA KO*‘CHISHI VA DIFFUZIYASI
JARAYONIGA TA’SIR ETUVCHI ASOSIY OMILLARNI SONLI TADQIQ QILISH

Atmosferada zararli moddalarning ko ‘chishi va diffuziyasi jaryonini monitoring gilish va bashoratlash
uchun yaratilgan matematik model ishlab chigilgan. Ishlab chigilgan matematik model atmosfera havosiga
tashlanayotgan zararli moddalarning fizik-mexanik xususiyatlariga ko ra o zgaruvchan tezliklarini inobatga
olgan holda kompyuterda hisoblash tajribalarini o ‘tkazish imkonini beruvchi dasturiy majmua ishlab
chigilgan. Ushbu dasturiy majmua ishlab chigarish obyektlari hududlarining ekologik holatini tahlil gilish,
monitoring gilish va bashoratlash uchun hisoblash tajribalarini o ‘tkazish imkonini beradi.

Kalit se‘zlar: dasturiy vosita, zararli modda, hisoblash tajribasi, monitoring va bashoratlash.

Pa3pa6omana mamemamudecKka MO()ejlb ()JZ}Z MOHUMOPUHeA U NPOSHO3UPOBAHUA Mucpayuu u
pacnpocmpaneHusi 8peoHbvix eeujecms 8 ammocghepe. Pazpabomannas mamemamuueckas mooensb
npedcmaeﬂﬂem coboil Ha60p npocpammHozco 06@01’1@’%67—11/1}1, no3eoJiArueco npoeodumb eblyuciumesibHvle
9KCHNEPUMEHMbL HA KOMABIOMEDE C YY4emoM NePeMeHHbIX CKOPOCMell 8bl0PACIBAEMbIX 8 AMMOCPEPY 8PEOHbIX
eewecme 6 coomeemcecmeuu C Ux gI)u3uK0—MexaHuquKumu ceoucmeamu. Imom npoepaMManZ KOMNJIEeKc
noseoJisiem npoeodumb BbIUUCTIUMENIbHbLE IKCNEPUMEHNTbL o1 anaiuza, MOHUmMopuHea u npocHO3UpPO6AaAHUA
IKOJlIo2UYEeCKO20 COCMOAHUA np0u3eodcmeeHHb1x nﬂowadeﬁ.

Knroueewie cnosa: npocpammHoe O6€Ci’l€’~l€l—lu€, 6p€00HOCHO€ HO, onslm 6bllluCJZeHuﬁ, MOHUMOPUHS U
npoOcHO3Upo6aAHuUe.

A mathematical model has been developed to monitor and predict the migration and diffusion of harmful
substances in the atmosphere. The developed mathematical model is a set of software that allows you to
perform computational experiments on a computer, taking into account the variable velocities of harmful
substances emitted into the atmosphere according to their physical and mechanical properties. This software
package allows you to perform computational experiments to analyze, monitor and predict the environmental
condition of production areas.

Key words: software, malware, computing experience, monitoring and forecasting.

Kirish. Jahonda mamlakatlar igtisodiyotining rivojlanishi baravarida, respublikamiz igtisodiyotining
ham barcha sohalarida yaxshi o‘zgarishlar amalga oshirilayotganligi ko‘zga yaqqol tashlanib kelmoqda.
Bunday o‘zgarishlarni jamiyat va iqtisodiyotning avtomobilsozlik, ozig-ovgat, yengil sanoat, uy-joy,
kommunal xizmatlar va boshga barcha sektorlarida ko‘rishimiz mumkin. Albatta, mamlakat rivojlanishi
xalgning farovon hayotini ta’minlab beruvchi asosiy omillaridan biri hisoblanadi, ammo texnologik
jarayonlarning rivojlanishi, ishlab chigarish hajmini oshirish sezilarli miqdorda tabiatga, ya’ni ekologiya va
atrof-muhitga o‘z ta’sirini o‘tkazadi. Ishlab chigarishning tabiatga zarar keltirishini bugungi kunda AQSH,
Hindiston, Xitoy, Rossiya kabi igtisodiyoti rivojlangan davlatlar misolida ko‘rishimiz mumkin.

Atmosfera havosining ifloslanishi dunyodagi barcha kasallik va o‘limlarning asosiy sabablaridan biri
hisoblanadi. Jahon sog‘ligni saglash tashkilotining statistik ma’lumotlariga garaganda, 2016-yilda dunyoda
4.2 million erta o‘limlarning sabablari atmosfera havosining ifloslanishi bilan bog‘lig. Atmosfera havosining
zararli moddalar bilan ifloslanishi yurak, gon-tomir tizimlari, o‘pka surunkali kasalliklari, o‘pka saratoni va
bolalarda o‘tkir-respirator kasalliklarini keltirib chigaradi.

Asosiy gism. Atmosfera havosidagi zararli moddalar inson organizmiga asosan nafas olish yo‘llari bilan
kirib keladi. Bu zararli moddalarning eng kuchli ta’sirga egalari - qattiq zarrachalar, ozon (Oz), azot
dioksidi(NO2) va oltingugurt oksidi (SO2) kabi zararli moddalar hisoblanadi.

Atmosfera havosiga nafagat zararli moddalar, shuningdek, chang zarrachalarining ko‘chishi ham uning
sifatiga ta’sir giladi. Cho‘llar, tog‘-kon obyektlaridagi rudalarni tashish, Orol dengizining qurib golgan
gismidan tuzli gum maydonlaridan chang zarrachalarining ko‘chishi ekologiya va atrof-muhitga sezilarli
darajada ta’sir o‘tkazib kelmogda.

Yuqorida keltirilgan fikrlarni inobatga olgan holda, ekologiya va atrof-muhit doimiy ravishda himoyada
bo‘lishi, atmosferaga tashlanayotgan zararli moddalarining monitoringi, ularning turli iglim parametrlariga
mos tarqgalishini bashoratlash, shuningdek, yangi qurilayotgan ishlab chigarish, sanoat obyektlarini
joylashtirishni loyihalashtirish, ular tomonidan ona tabiatga yetkazilishi mumkin bo‘lgan zararlarning oldini
olish hamda baholash bugungi kunning dolzarb muammolaridan hisoblanadi.

19



Ekologiya va atrof-muhitning ifloslanishi, shu jumladan, atmosferaga zararli moddalarning targalishi va
diffuziyasi jarayonlari bir nechta omillarga bog‘lig. Ya’ni u garalayotgan zararli modda turi, uning fizik-
mexanik xususiyatlari, atmosferaning turg‘unlik holati, zararli moddalarning atmosferada yutilish koeffisienti,
shamol tezligi va yo‘nalishi, obyekt joylashgan hudud ob-havosi, iglim sharoiti kabi omillarni o‘z ichiga
oluvchi juda murakkab jarayondir. Atmosferada zararli moddalarning targalishi va diffuziyasi jarayonini
bashoratlash, monitoring gilish va baholashda yuqorida aytib o‘tilgan omillarning gancha ko‘p hisobga olinsa,
o‘tkazilgan tadgiqotlar shunchalik darajada reallikka mos keladi.

Shu sababli, hozirgi kunda zararli moddalarning atmosferada targalishi va diffuziyasi jarayonini tadqiq
gilish uchun matematik modellashtirishdan foydalanish magsadga muvofiq. Matematik modellashtirish
yordamida sanoat obyektining ishlashi yoki shu obyektni loyihalashtirish jarayonida garalayotgan hudud
atmosferasida tashlanayotgan zararli moddalarning ko‘chishi va diffuziyasi holatini kompyuterda imitatsiya
gilish mumkin. Bu usul muhandislar uchun ham ekologik, ham igtisodiy jihatdan ancha qo‘l keladi.

Yaratilgan matematik modellar va hisoblash algoritmlari yordamida kompyuter uchun dasturiy majmua
yaratilib, monitoring qilish, bashoratlash va baholash ishlarini avtomatlashtirish mumkin. Hozirgi vagtda
axborot-kommunikatsion texnologiyalarning rivojlanishi natijasida ushbu avtomatlashtirilgan dasturlar
yordamida doimiy ravishda ma’lumotlarni yangilab borish, mas’ul tashkilotlarda ekologik muhitni yaxshilash
magsadida boshqaruv garorlarini gabul gilishda yordam beradi.

Bugungi kunda zararli moddalarning atmosferada ko‘chishi va diffuziyasi jarayonlarini
modellashtirishga tegishli ishlar bilan dunyoning yetakchi olimlari tomonidan juda keng ko‘lamdagi ishlar olib
borilyapti. Yaratilgan matematik modellar asosida bir necha davlatlar doirasidagi standartlar, dasturiy
majmualar yaratilgan bo‘lib, bu model va dasturlar hozirgi kunda takomillashtirilib borilmogda.

Atmosferaga tashlanayotgan zararli moddalarning ko‘chishi va diffuziyasi jarayolarini hozirgacha
dunyoning ilg‘or mamlakatlarida yetakchi olimlar asos solgan ilmiy maktablarda tadqiq gilib kelinmoqda.
Sohani chuqur o‘rganishda sobiqg Ittifoq davlatlari va xorijiy olimlardan Y.P.Mednikov, M.E.Berlyand,
G.A.Marchuk, A.E.Aloyan, |.E.Naas, V.l.Naas, W.C.Reynolds, Zannetti, W.J.Layton, shu jumladan
mamlakatimiz olimlari F.B.Abutaliyev, S.K.Karimberdiyeva, M.L.Arushanov, N.Ravshanov va boshqalar
o‘zlarining salmoqli hissalarini go‘shishgan.

Atmosferada zararli moddalarning tarqalishi va diffuziyasi garalayotgan hududning gidrometeorologik
sharoitlariga, hudud orografiyasining bir xil emasligi, zararli moddalarning fizik-mexanik xususiyatlariga,
shamol tezligi va yo‘nalishiga, atmosferada zararli zarrachalarning yutilish koeffisientiga, zarrachalarning
cho‘kish tezligiga, balandlikka mos ravishda turbulentlik koeffisientining o‘zgarishiga va shu kabi boshga
ta’sir etuvchi omillarga bog‘liq bo‘ladi.

Ishlab chigilgan matematik modellar uchun analitik yoki sonli usullar yordamida unga hisoblash
algoritmi tuziladi. Tuzilgan hisoblash algoritmi yordamida kompyuterda biror bir dasturlash tillari asosida
maxsus dasturiy majmua yaratiladi. Yaratilgan ushbu uchlik — “matematik model - sonli algoritm — dasturiy
majmua” zararli moddalarning atmosferada ko‘chishi va diffuziyasi masalasini monitoring gilish va
bashoratlash uchun samarali vosita hisoblanadi. Bu turdagi uchlik komplekslar ushbu sohada ilmiy izlanish
olib borgan va samarali natija olgan ko‘pchilik mualliflarning ishida batafsil yoritilgan [1, 141-183; 2, 58-62;
3, 149-156; 4, 196-198].

Atmosferada targalayotgan zarrachalarning ko‘chishi va diffuziyasining asosiy tenglamalari —
aralashmalarning ko‘chish tenglamasi, moddalarning doimiy targalish tenglamasi, diffuzion yaginlashish,
og‘ir aerozollarning ko‘chishi va diffuziyasi hamda atmosferada turbulent harakatning strukturasi va uni
modellashtirish G.1.Marchukning ishida [5, 37] keltirilgan. Muallif oz ishida diffuziya tenglamasidagi shamol
tezligining o‘qlarida tashkil etuvchilarini vagt o‘tishi bilan o‘zgaruvchan funksiya ko‘rinishi bilan bog*laydi.

Atmosferada zararli moddalarning ko‘chishi va diffuziya jarayoniga tegishli matematik modellar tahlili
va ularni takomillashtirish masalasini A.E.Aloyanning ishlarida [6, 50-54; 7, 10-52] ham ko‘rishimiz mumkin.
Muallif atmosferaga tashlanayotgan zararli zarrachalarning ko‘chishi va diffuziyasi jarayonlarini turbulent
atmosferada bo‘lganligi sababli, masalaning yechimi sifatida gidrodinamika modellari yordamida ifodalashni
tavsiya etadi. Gidrodinamikaning asosiy tenglamalari Nave-Stoks, Reynolds tenglamalari, issiglik ogimi va
namlik tenglamalari, shuningdek, vertikal turbulent almashinish (k —& modeli) koeffisientini hisoblash uchun
samarali sonli algoritm ishlab chigilgan.

Tuprog eroziyasini hisobga olgan holda atmosferada tuz-chang aerozollarining targalishini
modellashtirish masalasi [8, 6]da ko‘rib chigilgan. Shamol eroziyasi natijasida tuprogdan havoga ko‘tarilgan
gattiq zarralar migdoriga ta’sir giluvchi omillar o‘rganilgan. Atmosferadagi havo massasining harakatlanish
tezligi, zarrachalarning kattaligi va zichligiga, shuningdek, boshqga ta’sir etuvchi kuchlarning giymatlari
asosida tuproq eroziyasi jarayonini o‘rganish uchun hisob-kitoblar keltirilgan. Olingan sonli hisob-kitoblar
yordamida tuproq eroziyasi jarayonida muhim rol o‘ynaydigan asosiy parametrlar tahlili keltirib o‘tilgan.
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Sanoat obyektlarini sanitariya normalari asosida optimal joylashtirish masalasining matematik modeli
[9, 1-7] magolada o°rganib chigilgan. Atmosferadagi zararli moddalarning ko‘chishi va targalish jarayonining
adekvat matematik modelini ishlab chigish uchun mualliflar jarayonga ta’sir etuvchi havo massasining noqulay
ob-havo sharoitlarida atmosferada zararli moddalar konsentratsiyasiga sezilarli darajada ta’sir etuvchi tuproq
eroziyasi, vaqtga nisbatan o‘zgaruvchan havo ogimi, atmosferaning turg‘un va noturg‘un stratifikatsiya
holatida diffuziya va vertikal turbulentlik koeffisientlarining o‘zgaruvchanligi, vaqgt o‘tishi va mintaganing
orografiyasi tufayli shamol yo‘nalishining o‘zgarishi, yer sathining xususiyatlariga bog‘liq bo‘lgan o‘zaro
ta’sir koeffisientining o‘zgaruvchanligi kabi omillarni tadgiq gilishgan.

Atmosferada zararli moddalarning ko‘chishi va diffuziyasi jarayonlarini modellashtirishga
bag‘ishlangan ilmiy tadgigotlarning tahlili shuni ko‘rsatmoqgdaki ishlarda, birinchidan, zarrachalarning fizik-
mexanik xususiyatlaridan kelib chigib atmosferada ko‘chish tezligining vaqtga bog‘lig ravishda o‘zgarishi
hisobga olinmagan, ikkinchidan, manbalardan tashlanayotgan zararli moddalar yechilayotgan masalaning
chegaralaridan chiqgib ketmaydi, deb olingan, uchinchidan, yechilayotgan masalaning chegaralaridan kiruvchi
va chiquvchi zararli moddalar bo‘Imaydi, deb garalgan.

Muhokamalar va natijalar. Yugorida tahlil gilingan ilmiy manbalarda keltirilgan ishlardan fargli
ravishda gidromexanikaning gonuni asosida uch o‘Ichovli xususiy hosilali differensial tenglamalar yordamida
garalayotgan zararli modda zarrachalarining yo‘nalishlar bo‘yicha tezliklarini inobatga olgan holda
atmosferada zararli moddalarning ko‘chish va diffuziyasi jarayonlarini quyidagicha matematik modelini taklif
etamiz [10, 1-7; 11, 279-284; 12, 69-84]:

o0 o0 o0 o0 B [529 529] o aej (1)
—+u,—+V,—+W, —+0O0 = —5 +—F |+ —| x— |+ Q,
ot OX oy oz @) oy oz oz
du, _ 2
m—dt =37znd,(u—u,),
dv
m—= =37zrd, (V—V,), 3
v 7znd,, ( »
m d(;l\tl" =37znd,(W—w,) —mg (4)
va ularga mos ravishda boshlang‘ich va chegaraviy shartlar:
Ol o = 0% U,| o =l V] o = V03 W =W ©)
o0 Lz (6)
—n—| =<6,-0); u— = £(0, — 0);
S I G I B C At
oo
—u | =E0,-0 w2l -z, -0 0
8}/ y=0 y=L,
_Kﬁ = K% = f(gg _g)_ ©)
oz z=0 az z=H,

Bu yerda 6 - targalayotgan zararli modda konsentratsiyasi; u, , Vv, , w, - zararli moddalarning

yo‘nalishlar bo‘yicha tezliklari; U,V,W - shamolning yo‘nalishlar bo‘yicha tezliklari; 6° - atmosfera

havosidagi zararli moddalarning boshlang‘ich konsentratsiyasi; O - atmosferadagi zararli moddalarning
yutilish koeffisienti; & - Dirak funksiyasi; g - erkin tushish tezlanishi; u - diffuziya koeffisienti; s - yer sathi

bilan ta’sirlashish koeffisienti; Q - manbalarning quvvati; x - turbulentlik koeffisienti; § - hisob chegarasi

orgali tashgi muhit bilan massa almashinuv koeffisienti; &, - masala yechimi sohasidan tashqgaridagi zararli

moddalarning konsentratsiyasi.

Shuni ta’kidlash kerakki, (1)-(4) masalalarning go‘yilishida va ularga tegishli (5)-(8) boshlang‘ich va
chegaraviy shartlar asosida atmosferada havo ogimi natijasida zararli moddalarning konvektiv ko‘chishi,
molekulyar va turbulent diffuziyasi hisobida atmosferada zararli moddalarning targalishi va atmosfera
havosidagi namlik hisobida zararli moddalarning yutilishi kabi fizik jarayonlarni ko‘rishimiz mumkin.

Atmosfera havosiga ishlab chigarish obyektlari tomonidan tashlanayotgan zararli moddalarning
ko‘chish jarayonini tadqiq gilishga bag‘ishlangan ishlardan fargli ravishda (1) tenglamadagi u,_,v, ,w,

zarrachalarning x,y,z Yo‘nalishda tezliklari o‘zgaruvchan deb qaraldi. Zarrachalar tezliklarining

o‘zgarishini ularning fizik-mexanik xususiyatlari - massasi, zarrachaning diametri, erkin tushish tezlanishi va
muhitning dinamik yopishqoqligini hisobga olgan holda (2)-(4) tenglamalar va ularga mos ravishda (5)
boshlang‘ich shart yordamida ifodalangan.
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(1)-(4) masalani yechish uchun keltirilgan (5)-(8) chegaraviy shartlar atmosfera havosida zararli
moddalarning targalishining matematik modellashtirishga bag‘ishlangan tadgiqgot ishlaridan fargli ravishda,
ularga “kiruvchi” va “chiquvchi” zararli moddalarning oqimlari ham inobatga olingan. Zararli moddalarning
vaqtga bog‘liq ravishda yer yuzasiga cho‘kishi ogibatida yer bilan ta’sirlanish koeffisienti mavjud bo‘lib, bu
koeffisient zararli moddaning yerga tushishi ogibatida uning keyinchalik yana targalishi yoki yutilib ketishini
aniglashda yordam beradi.

Zararli moddalar ularning fizik-mexanik xususiyatlari va atrof-muhitning sharoitlariga garab turli
masofada turli xil yuzaga kelib go‘nishi mumkin. Shu sababli, /3 ning giymatini doimiy ravishda o‘zgarmas

deb olish magsadga muvofiq emas [13, 45-60]. Biz taklif etayotgan matematik model (1)-(8)da 3(x, y, z)

funksiya ko‘rinishida hisobga olgan holda gabul gilish nazarda tutilgan.

Xulosa qilib aytganda, yuqgorida keltirilgan (1)-(8) masala atmosfera havosida zararli moddalarning
ko‘chish va diffuziyasi jarayonini atmosfera havosiga tashlanayotgan zararli zarrachaning o‘zgaruvchan
tezliklari yordamida ifodalanuvchi matematik modeli bo‘lib, model o‘zida zarrachaning fizik-mexanik
xususiyatlari bilan bir gatorda, havo ogimining tezligi, balandlikka nisbatan o‘zgaruvchan turbulentlik
koeffisienti va jarayonga ta’sir etadigan boshga parametrlarni inobatga oladi.

Masala yechish usuli. (1)-(8) masala uch o‘lchovli differensial tenglamalar va ularga mos ravishda
boshlang‘ich va chegaraviy shart bilan berilganligi sababli, uni analitik usulda yechish murakkablik keltirib
chiqgaradi. (21)-(8) masalani  yechish uchun  sonli usullardan  foydalanamiz,  ya’ni
D={0<x<Ll,,0<y<L,0<z<L,0<t<T} sohaga to‘r Kkiritamiz va bu yerda T -
o‘rganilayotgan vagtning maksimal giymati. [o, L ]. [O, L,] vaa [o, L,1larni Ax, Ay, Az gadamlarga
bo’lish bilan, [0, T] vaqt oralig‘ini esa At gadamlarga bo’lib, quyidagi Qo to’rga ega bo’lamiz:

€ —{(X IAX, Yy, = jAY, 2, =kAz, 7, =n At);

i=1’N’ j=1!M1 k=11_|—s n=01Nt! At:%}
t

(1) masalani yechish uchun har bir yo‘nalishda zarrachaning garalayotgan vaqt gatlami uchun
zarrachaning tezliklari (2)-(4)ni topishimiz kerak. Buning uchun turg‘unlikni ta’minlash magsadida (2)-(4)
tenglamalarni oshkormas sxemani go‘llab quyidagicha approksimatsiyalaymiz va zarrachaning yo‘nalishlar
bo‘yicha tezliklarini topamiz: [12, 69-84]:
ne3 _ muy + Atzzdu Vn% mv + Atzzrzdv

m-+ Atzrpd T m + Atzzzzd
W — MW + Atzizdw — mgAt /3.
N m + Atzzrd

(1)-(8) masalani yechish davomida turg‘unlikni ta’minlash magsadida oshkormas sxemadan

foydalangan holda, (1) tenglamani approksimatsiyalaymiz:

u

y 7

1 1
n+3 n n+3 1 n n 1 N n
‘9”? _gi,j,k n+3 ‘9|+1, QIJE Y n+3 6i,j+1,k _‘9i,j,k +W”+§ 9i,j,k+l _‘9i,j,k n
At/ 3 ! AX ! Ay ! Az
et +1 et
net 6’13k—2¢9 §+6’ "y O 26", +6" ..\
+09i,j,§ = u— 12 1 + g i 12 itk
AX Ay
Kz—o,Seir?j,k—l - (Kz—o,s + Kz+0,5)6ir,1j,k + KZ+O,56iI,1j,k+1 1 S
AZ? T3 1 Q
va quyidagi ko‘rinishda belgilashlarni kiritamiz:
1 1
_ M. _3 _u 3 2u : _ M4, G
ai‘j‘k_sz’b"j'k_E_ Ax A2 T G T AT T A
l’l+l I’1+l n+1 n+l
3 V'~l 3 V‘l 3 \I\ILI 3 { ﬂ
di,j,k = E Inj kK Ay |n1+1k Ay Inj Kk Az Inj k1 T+ A Inj Kk Ayz Qir,‘j—lk
_ 24 n M or k05 gn Ky~ 05+Kk+059n + Kiaos gn +£5 o)
Ayz i,j.k Ay J+1k i,j.k -1 AZZ i,j.k i,j.k+1 i,j.k
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(3.1) tenglamani yugoridagi belgilashlar yordamida uch diagonalli chizigli algebraik tenglamalar

sistemasi ko‘rinishida yozamiz:

1 1 1
n+= n+=

n+=
3 3 3 _
ai,j,kgifl,j,k _bl,j,kei,j,k +Ci,j,k0i+1,j,k __di,j,k'

Shuningdek, (6) chegaraviy shartning birinchi gismini ikkinchi tartibdagi aniglikda
approksimatsiyalaymiz:

1 1 1
36, % +46,,3 —6, 3 .l
— . = ==& 6, -0 3|
# 2AX | & 0.k
va gavslarni ochib chigib, o‘xshash hadlarni ixchamlab, kerakli belgilashlarni Kiritib:
nes bl,j,k/u - 4ﬂC1,j,k _ZAxfescl,j,k - dl,j,k/u

3 _ n+3
O % = O %+

& 2A§XCl,j,k - Bﬂcl,j,k & 2AX‘§Cl,j,k - 31Llcl,j,k .

Yugoridagi tenglamadan haydash koeffisientlari ¢, jxVa 5o i  larini quyidagicha topib olamiz:
_ bl,j,kﬂ —4uc, ¥, _ _ZAX§‘93C1,,',/( - dl,j,klu

Oy — 2AXEC , —3UC, OHC Ay — 2AXEC  —3UC,

Shuningdek, (6) — chegaraviy shartning ikkinchi gismini approksimatsiyalaymiz:

1 1 1
0n+§ o 40n-¢—§ o 30n+_§ .
R O

(04

1
va haydash usulini ketma-ket qo‘llash natijasida zararli moddalarning chegaradagi giymati ag?k ning

giymatini topamiz:
0”% _ 2AXGO, — Pyl — Ay 1Py jutd + 4By jutt
N O 2, O, j M — A0y M+ 2AXS + 3

1 1 1
g;iij’k,gszj'k glnjﬁk konsentratsiya giymatlarining ketma-ketligi teskari haydash usuli

yordamida topiladi.

Yugorida bajarilgan amallar ketma-ketligini Ox va Oz koordinatasi bo‘yicha qo‘llaymiz, zararli
moddalarning konsentaratsiya giymatini har bir vaqgt gatlami uchun topamiz.

Olingan natijalar. Zararli moddalar zarrachalarining tezligining atmosferada zararli moddalarning
ko‘chishi va diffuziyasi jarayoniga ta’sirini o‘rganish uchun kompyuterda bir gator hisoblash tajribalari
o‘tkazildi.

1 — 2 rasmlarda turli xil fizik-mexanik xususiyatlarga ega bo‘lgan zarrachalar uchun o‘tkazilgan
hisoblash tajribalari natijalari asosida ularning tezliklari U,V, Wlarning x, y, z yo‘nalishlariga mos ravishda

o‘zgarish dinamikasi ko‘rsatilgan. O‘tkazilgan hisoblash tajribalarida turli fizik-mexanik xususiyatlarga ega
bo‘lgan zararli moddalar tanlanib olindi. Olingan natijalarni tagqoslab, shuni aytishimiz mumkinki,
zarrachalarning tezliklarini aniglashda ularning fizik-mexanik xususiyatlari juda muhim ahamiyatga ega.

===: A30m BuoKcudu (1V) 3appavacu mezauzu; A30M oKCUBU (1) 3ApPavaCY Me3nuzu; = OAMUHZY2YPM OKCUBU (IV) 3BPPavaCY me3nuau;
3,002

3,0016

-’-.
-
.-\"
3,0012 L.
‘/

3,0008

u(x,t), mic

3,0004 T %.

4] 1 2 3 4 5 6 7 8 9 10

3

1-rasm. U, = 3 m/s bo‘lganida turli xil zararli moddalar zarrachalarining Ox koordinatasi
bo‘ylab vaqgtga nisbatan o‘zgarishi
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===+ A30m Quokcudu (IV) 3appavacy menuzu; Asom okcudu (Il) 3appavacy mesnuzu; = O, oxcudu (V) 2app. meanuzu;

0,44 \
\
N

wiz.t), mic

2-rasm. W, = 0,5 m/s bo‘lganida turli xil zararli moddalar zarrachalarining Oz koordinatasi
0

bo‘ylab vaqgtga nisbatan o‘zgarishi

Oc‘tkazilgan hisoblash tajribalaridan olingan natijalar asosida zararli moddalarning yo*‘nalishlar bo‘yicha
harakatiga ularning fizik-mexanik xususiyatlari katta rol o‘ynashi tasdiglandi. O‘tkazilgan hisoblash tajribalari
natijalaridan shuni xulosa gilish mumkinki, zarrachalarning massasi zichligi gancha kichik bo‘lsa, ularning
gorizontal tezligi oshib boradi, vertikal tezligi esa aksincha kamayib boradi.

Shuningdek, ishlab chigarish obyektlari tomonidan tashlangan atmosferadagi zararli moddalarning
konsentratsiyasini aniglash uchun ham hisoblash tajribalari o‘tkazildi. Hisoblash tajribasidan olingan natijalar
3 - rasmlarda keltirilgan.

Hisoblash tajribasini o‘tkazish uchun quyidagi parametrlar tanlab olindi: Shamolning tezligi 1 m/s,

shamol yo’nalishi 90° zarrachalarning boshlang‘ich tezliklari u, (0)=1 m/s, v, (0)=0,5 mrs,
w,(0) =0,05, hisoblash vaqti t=10 soat, masalani yechish maydoni o‘lchamlari — 21x21 km, manba

garalayotgan maydonning markazida joylashtirilgan, ishlab chigarish obyekti trubasi balandligi 100 m, manba
quvvati — 10 mg/m? .

3-rasmda keltirilgan grafiklardan ko‘rinib turibdiki, shamol tezligining kichik giymatlarida zararli
moddalar manba atrofida to‘planib goladi. Shuningdek, turli fizik-mexanik xususiyatga ega bo‘lgan ikki
turdagi zararli moddaning atmosferada ko‘chishi va diffuziyasi bir-biridan fargli ekanligi yaqgol ko‘zga
tashlandi.

Hisoblash tajribalaridan olingan natijalar O<zbekiston Respublikasi Ekologiya va atrof-muhitni
muhofaza qilish davlat go‘mitasi Buxoro viloyat boshgarmasidan olingan statistik ma’lumotlar, shuningdek,
atmosferada zararli moddalarning tarqgalishi va diffuziyasi jarayoniga bag‘ishlangan ilmiy manbalarda olingan
natijalar bilan tagqoslanganda, natijalar yetarlicha yagin ekanligi aniglandi.

O‘tkazilgan hisoblash tajribalari natijalaridan shuni ta’kidlashimiz mumkinki, garalayotgan hududning
atmosferasida zararli moddalarning to‘planib qolishiga shamolning gorizontal va vertikal tezligi,
zarrachalarning fizik-mexanik xususiyatlari sezilarli darajada ta’sir o‘tkazadi. Shamolning tezligi nolga
yaginlashgan sari zararli moddalar zarrachalari fagat diffuziya jarayoni hisobidan manba atrofida to‘planib
goladi.

: N - ]
i ‘A g | i
' ) ' 6)
: al -  . »l
: 3) n)

3-rasm. Oltingugurt oksidi (1V) zararli moddasining atmosferada ko‘chishi va diffuziya
jarayonini vizualizatsiya gilish:
a) z=200 m; b) z=300 m; d) z=400 m; e=500 m
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Xulosa. Atmosferada zararli moddalarning targalishiga asosan shamolning tezligi va yo‘nalishi,
garalayotgan zararli modda zarrachalarining fizik-mexanik xususiyatlari, turbulentlik, diffuziya va havo
ogimining tezligi shakllanishi muhim ahamiyat kasb etadigan hudud orografiyasi kabi parametrlar ta’sir giladi.

Ishlab chigilgan dasturiy majmua ishlab chigarish obyektlari hududlari atmosferasining ekologik
holatini monitoring gilish va bashoratlash bilan bog‘liq bo‘lgan amaliy muammolarni hal gilishda ishlatilishi
mumkin. Dasturiy majmua yordamida ruxsat etilgan maksimal konsentratsiya me’yorlarini inobatga olgan
holda atmosfera havosini ifloslantiruvchi moddalar har bir turining garalayotgan ishlab chigarish obyekti va
unga yagin bo‘lgan hududlar ekologik holatiga ta’sirini baholash mumkin.
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J. JUMAYEV
Buxoro davlat universiteti
amaliy matematika va dasturlash texnologiyalari
kafedrasi dotsenti

IKKINCHI TARTIBLI CHIZIQLAR MAVZUSINI MATHCAD MATEMATIK PAKETI
YORDAMIDA OQITISH

Magolada oliy za’lim muassasalarida analitik geometriya fanini o ‘gitish zaruriyati, ikkinchi tartibli
chiziglarning amaliy masalalarda go ‘llanilish sohalari kengligi, shuning uchun ularni chuqurrog
o ‘rganishning zarurligi, buning uchun esa hosil bo‘lgan tenglamalarni hozirgi zamon axborot
texnologiyalaridan foydalangan holda yechish va yechimnni grafiklarda tasvirlash talabalar bilimlarini
yanada mustahkamlashi mumkinligi asoslangan holda ikkinchi tartibli egri chiziglarni MathCAD dasturida
tasvirlash va o ‘gitishning metodik tomonlari yoritib beriladi.

Kalit so‘zlar: matematik modellashtirish, tenglama, ikkinchi tartibli egri chiziglar, aylana, ellips,
giperbola, parabola, matematik paketlar.

B cmamve obcyscoaemes Heobxooumocmv npenooasanus AHAIUMUYECKOU 2eoMempull 8 BblCULUX
VUEOHbIX 3A8e0eHUsX, WUPOMa NPUMEHEHUS JUHUL 6MOpo20 NOpsSOKA 8 NPAKMUYECKUX 3a0aqax u,
C1e008amenbHo, HeoOXO00UMOCMb UX YVeAYONeHHO020 U3VHeHUs, peuleHUss YPAGHeHUll C UCNOIb308AHUEM
COBPEMEHHBIX UHMOPMAYUOHHBIX MEXHON02ULl U Memodonoeudeckue acnekmsl [lpu obyuenuu u obyyenuu
kpussle smopozo nopsaoka ¢ MathCAD ewvidenenst, max kax epapuueckoe npedcmasiienue peueHust MOXCem
euje bonvue YKpenumb 3HAHUS Y4aAUUxXcAi.

Knroueevie cnoea: mamemamuueckoe Modeﬂuposanue, YpasHeHUs, Kpuevble 6mopoco nopﬂdm,
OKpYIHCHOCMU, JJIIUNCHL, 2unep60ﬂbl, }'lap(l60]lbl, mamemamuyecKue naKkemasl.

The article discusses the need to teach analytical geometry in higher education, the breadth of
application of second-order lines in practical problems, and therefore the need for their in-depth study, the
solution of equations using modern information technology and The methodological aspects of teaching and
teaching second-order curves in MathCAD are highlighted, based on the fact that the graphical representation
of the solution can further strengthen students’ knowledge.

Key words: mathematical modeling, equations, second order curves, circles, ellipses, hyperbolas,
parabolas, mathematical packages.

Kirish. Ma’lumki, analitik geometriya elementlarini, aynigsa, ikkinchi tartibli chiziglarni o‘rganish
amaliy ahamiyatga egadir. Bunday elementlar hayotimizning turli jabhalarida ko‘p uchraydi.

Bizni o°‘rab turgan olamda planametriyada o‘rganiladigan birorta ham tekis obyekt mavjud emas.
Shuning uchun ham oliy matematikaning analitik geometriya bo‘limida o‘raganiladigan, fazoviy obyektlarni
kesishishidan hosil bo‘ladigan, tekislikda tasvirlanadigan “ikkinchi tartibli egri chiziglar’ni o‘rganish va
ularning amaliy masalalarga tatbiglarini hozirgi zamon axborot texnalogiyalari orgali talabalarga yetkazish
ahamiyatga molikdir.

Agar talabalarga ganday fizik jarayonlar, hayotiy va iqgtisodiy masalalar “ikkinchi tartibli chiziglarga
modellashtiriladi yoki boshgacha qilib aytganda bu egri chiziglar o‘zi nimaga kerak?” degan savol bilan
murojaat qilinsa, odatda, ular asosan moddiy nugtaning harakat trayektoriyalari, aylana, ellips yoki
paraboladan iborat bo‘ladi deb javob berishadi.

Hagigatdan ham, Keplerning birinchi qonuniga asosan Quyosh sistemasidagi planetalar quyosh atrofida,
planetalarning yo‘ldoshlari esa shu planeta atrofida (shu jumladan Yerning sun’iy yo‘ldoshlari ham) ellips
bo‘yicha harakat giladi. Quyosh sistemasiga kirib kelgan kometalar gaysi ko‘rinishda kirib kelganiga garab
Quyosh atrofida yoki ellips, yoki parabola, yoki giperbola ko‘rinishida harakat giladi.

Shuning bilan birga ikkinchi tartibli chiziglarning go‘llanilish sohalari bundanda kengdir, ular algebra,
geometriya kabi fanlarda ham kata ahamiyatga egadir.

Ushbu ikkinchi tartibli chiziglarni talabalarning ko‘pgina manbalarda keltirilgani kabi rasmlar orgali
emas, balki kompyuter ekranida formulalar orgali qurilgan hollarini tezroq gabul qgilishlari oson kechadi.
Boshlang‘ich ma’lumotlar asosida ular ko‘rinishini, kattaligini o‘zgartirish tasavvurni yanada kengaytiradi.
Formulalar orgali grafiklarda bunday elementlarni tezroq tasvirlash hozirgi paytda ta’lim jarayonida keng
go‘llanilayotgan matematik paketlarda oson va qulaydir. Shuning uchun ham bunday mavzularni axborot
texnlogiyalaridan foydalanib o‘gitish masalalariga e’tibor kuchayib bormoqgda. Analitik geometriyadan
adabiyotlarda geometrik figuralarning taxminiy ko‘rinishlari beriladi, aniq berilgan giymatlarda keltirilmaydi.
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Agar shu figuralarning tasvirlari nazariy mashg‘ulotlarda aniq giymatlarda Keltirilsa, talabalarga yanada
tushunarli bo‘ladi [1, 2].

Ta’lim jarayonida ana shunday imkoniyatlarni taqdim etuvchi dasturiy vositalar sinfiga matematik
paketlar misol bo‘ladi. Ushbu paketlar orasida interfeysi matematik yozuvlarga yaqin, ya’ni tabiiy matematik
formulalar ko‘rinishida yozishga imkon beradigan, o‘rganishga oson, natijalarni qulay grafik ko‘rinishda
tasvirlashga imkon beruvchi MathCAD dasturi hisoblanadi.

Foydalanuvchlarning MathCAD tizimida ikkinchi tartibli chiziglarni va ulardagi ayrim elementlarni
chizishlari uchun maxsus dasturlash elementlarini o‘rganishlari shart emas. Buning uchun MathCAD
matematika tiliga yaginlashtirilgan usullarni taflif etadi.

O’qgituvchilarga metodik tavsiyalar sifatida MatchCADda to‘g‘ri chizig, nuqgta, funksiyalarni hosil gilish
va ularni grafiklar ko‘rinishida tasvirlash ko‘nikmalari hosil gilinsa, yetarli.

MathCAD matematik paketi hagidagi aksariyat manbalarda funfsiya tushunchasi yetarli darajada
yoritilgan holda to‘g‘ri chizig, nugta kabi geometrik elementlarni tasvirlash usullari kam uchraydi [3, 4].
Shularni e’tiborga olgan holda bu elementlarni MathCAD tizimida tasvilashning ayrim usullarini keltiramiz.

To‘g‘ri chiziq (kesma)

Ma’lumki, to‘g‘ri chizig(kesma)ni dekart koordinatalar sistemasida tasvirlash uchun tekislikda ikKki
nugtani berish yetarlidir. Bizga A(x1,v,) va B(x,,y,) nugtalar berilgan bo‘sin. Shu ikki nugtadan o‘tuvchi
to‘g‘ri chizig tenglamasi [5]

X—X1 Y=
X2—=X1 Y2—0N
ko‘rinishida yozilishi mumkin. Ushbu tenglamani
yx) =k (x—x1)+y
ko‘rinishida yozib olamiz, bu yerda

V2=
X2 — X1

k

burchak koeffisienti.
Endi MathCAD tizimida ushbu to‘g‘ri chizig(kesma)ni quyidagicha biror boshlang‘ich giymatlarni
berilgan holda quyidagicha tasvirlash mumkin:

xl=-2 yl=-2 x2=12 y2=2
v2 — vl

k== . x=x1,x1+001.x2 f(x) =k-(x—xl) +yl
x2 —xl

f(x)

1-rasm. Ikki nugtadan o‘tuvchi to‘g‘ri chiziq grafigi

Bu yerda MathCADdagi o‘zgaruvchi, diskret o‘zgaruvchi, funksiya tushunchalaridan, grafikni
tasvirlashda mavjud to‘r chiziglarini o‘rnatish, masshtab tanlash imkoniyatlaridan foydalanildi. Agar 1-
rasmdagi formulalar MathCADda yozilib, grafik chizilsa, boshlang‘ich giymatlarni o‘zgartirib turib, shu
o‘zgartirilgan boshlang‘ich giymatlarga mos grafikni olaverish mumkin.

Nugta

Ma’lumki, bitta nugtani koordinatalar tekisligida tasvirlash uchun uning ordinatasi va absissasi, agar bir
nechta bo‘lsa, shuncha ordinata va absissa giymatlari kerak bo‘ladi. Avval bitta nugtani MachCAD ekranida
tasvirlashni amalga oshiramiz. Buning uchun boshlang‘ich ma’lumotlarni kiritgan holda grafikda quyidagicha
tasvirlaymiz:
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DopmaTpoBaHwe BbIBpaHHOro rp
2
) Ooa X, % Tpacomposka PopmaT ynona | Moammaa | Mo ym
OfSosHaueHne B nereHae EETEE Curmson
CUMEONOE
o 1 > kpuean 1 1 L
,'.',_., i Kpusan 2 1
KpUEan 3 1
Kpvsan 4 1
] Kpusan 5 1
0 kpusan b 1
] 1 2 KpWBaR 7 1
0 x 2 <
] [C] CkpeiTe aprymMeHTEl CKPBITE NEreHay

2-rasm. MathCAD ekranida nugtani tasvirlash
MathCADda nuqtani tasvirlash yanada tushunarli bo‘Ilsin uchun uni formatlash elementlarini ham 2-
rasmda Keltirdik. Ikkita va undan ortig nugtani tekislikda tasvirlash uchun vektor tushunchasidan
foydalanamiz.
Endi ushbu ikki element, kesma va nugtalarni bitta grafikda quyidagicha tasvirlash mumkin:

=2 il =2 2:=2 2 =2
J\XA}A; .;:‘n}m .nx.n..n.m ;:'n..n..m YV = (}rl -}rz )T
_ v2—yl A= %]l x1 + 0.01._=x2 T
ATy = (xl =x2
x2—xl £(x) = k(x — x1) + yl we=(xl x2)
3
£(x) f
w43 42 oL p B
& —t
=3
X, XX

3-rasm. Kesma va nuqtalarni bir grafikda tasvirlash
Grafikda bir necha elementni, bizning misolda funksiya va vektorni bir tekislikda tasvirlash uchun f(x)
yozuvidan keyin «,” (vergul) belgisi klaviaturadan terilsa, kegingi element, bizning misolda nugtalar ordinatasi
vektorini kiritish imkoni paydo bo‘ladi.
Analitik geometriya elementlarini tasvirlashda x = a ko‘rinishidagi chiziglardan ham foydalanishga
to‘g‘ri keladi. Hozir bu yerda x = 2 chizig‘ini MathCADda tasvirlash usulini keltiramiz:

x5=12 v3i=-—4_5
5
5
2.5
¥5
e 0 i B 4
— 2.5
-5
-3
] x5 4

4-rasm. x = 2 chizig‘ini MathCADda tasvirlash
MathCADda chiziq, nugta kabi elementlarni tasvirlashni o‘zlashtirgandan so‘ng endi ikkinchi tartibli
chiziglardan birini chizishga kirishsak bo‘ladi. Manbalarda ikkinchi tartibli chiziglarni o‘rganish an’anaviy
ellipsdan boshlanadi.
Ma’lumki, markazi koordinata boshida bo‘lgan ellipshing kanonik tenglamasining umumiy ko‘rinishi

xZ y2
p + b_z = 1 (1)
Ushbu chizigning fokus nuqgtalari koordinatalari F; (—c, 0) va F;(c, 0) kabi aniglanadi, bu yerda ¢ =
va? — b2. Ellips uchun yana bir element bu ekssentrisitet bo‘lib, u € = 2 kabi aniglanadi.
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Ko‘rinib turibdiki, yuqorida keltirilgan fokus masofasi, ekssentrisitet kabi kattaliklar (1)dagi a, b
giymatlarga bog‘liq. Demak, agar boshlang‘ich ma’lumot sifatida shu a, b giymatlar berilsa, ellipsni ham,
uning elementlarini ham grafikda tasvirlash mumkin.

Dastlab boshlang‘ich a, b qiymatlar asosida ellipsni tasvirlab olamiz. Buning uchun (1)ni y ga nisbatan
yechib olamiz:

y=+b [1-5 )

Demak, ellipsni MathCADda tasvirlash uchun uning yugori va pastki gismlarini alohida funksiyalar
sifatida tasvirlaymiz:

y1(x) = bj: y2(x) = —b-\/T’;—i 3)

Endi yugorida keltirilgan chiziglar hosil gilish usullaridan foydalanib MathCAdda ellipsni tasvirlaymiz.
Buning uchun avval ellipsning berilgan ikki a va b giymatlari asosida ellips va uning elementlarini hosil gilish
formulalarini yozib olamiz.

a:=3 b=4
2 W
ViR = b- |1 - R
3 = 2
R a — b we = 0 eps = — dir — a
h eps
AE2Y — W
fl(xl) = 3’2}7}':-[::1 _— x22 =2
2-c x1=2201._c
(2 .
£2(x2) :=¥-[x2+c} %2 = —c,—c + 0.01..2
yeir = —3_3 x=—15,-14000_15

Ushbu formulalar yordamida hisoblangan giymatlar asosida focus, ekssentrisitet kabi elementlarni ham
ko‘rsatgan holda ellipsning grafigini hosil gilamiz:

T

Y1)
y2(x)

- / \

= A

ve 10 I»s —6\—4——2 o B y b | 0
-

FI(x1)

£1(2) \-h___.-—/

=10

x.x, ¢ dir —dir,—c x1 x22 x2

5-rasm. Ellips va uning elementlari

Boshlang‘ich berilganlarni o‘zgartirib turib ellipsning turli kattalikdagi ko‘rinishlarini hosil gilish
mumkin, masalan a = 8 va b = 4 giymatlarda gorizontal yo‘nalishda kengaygan ellips grafigini hosil gilamiz:

pas)

y1(x)

y2(x)

ye

* & | =T

vdir L] L] [

= ||y SN |
ye 711 X s 4 12 0P it 7 |D
R o

f1(x1)

= IU

6-rasm. Ellipsning a = 8 va b = 4 giymatlarda olngan grafigi
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Xuddi shuningdek, parabola va giperbola uchun ham ana shunday barcha elementlarga ega grafiklarni
qurish mumkin.

p=4
fx) =+/2p=x fl(x) = —/2p=x folcus::% wdir = —10.—499 11
x11= 4 dir = £ yfokus = 0
D peal o YORUS—EfGID 2
HxD =G + = G == ) ks fokus + 0.01.x11
yl(x2) = f(x11) x2:= dir_x11 x=0,001._5
o
f(x)
fI(x) 3l
viokus
ydir |
F(x11) -5 —2.8 —pn.6 1.6 38 G
o
vixl)
=37
¥1(x2)

x,x, fokus, dir x11 _x1,x2

7-rasm. Parabolani elementlari bilan tasvirlash
Giperbola a==~6 b=4 c=- 52 + b2 Fl =¢ F2=-—<

vi=20
2 1) b < 1 22— 10

x glix) = —b- | — — 522 =
A > 2

a

ye — g(x22)
— a2y + o BEAY  —x22

AfxD =gl + == -(x1 =21 F1,F1 + 0.1..x22

o — e, 4
g 22D o F2.F2401.x22

£(x) \
gl(x) b

fixy 20 |

f2(x2) = g(x22)

2(x22)
.o

-/ N

x,%,F1,F2 x1,x22 . x2

8-rasm. Giperbolani elementlari bilan tasvirlash
Xulosa. MathCAD matematik paketi go‘llanilib ikkinchi tartibli chiziglarni universal hosil gilish
metodikasidan xulosa gilib shuni ta’kidlash lozimki, kompyuter texnologiyalarini o‘quv jarayoniga qo‘llash
matematikani o‘gitishda yangicha yondashuv olib kiradi, bular ushbu magolada giyin hisoblashlarni
osonlashtirish, grafiklarni chizish, boshlang‘ich ma’lumotlarni o‘zgartirib turib ko‘rinishlarni almashtirish,
natijalarni tushunishni osonlashtirish kabilarda oz ifodasini topgan.
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Ozodjon JALOLOV Shohida FAYZIYEVA
Buxoro davlat iniversiteti dotsenti, Buxoro davlat iniversiteti
fizika-matematika fanlari nomzodi magistri

LAGRANJ INTERPOLYATSION KO‘PHADI UCHUN ALGORITM VA DASTUR
YARATISH

Aksariyat hisoblash metodlari masalasi go ‘yilishida funksiyalarni unga biror, muayyan ma‘noda yaqin
va tuzilishi soddarog bo ‘lgan funksiyalarga almashtirish masalasi ko ‘riladi. Ushbu magolada Lagranj
interpolyatsion ko ‘phadini ko ‘rinishini aniglovchi algoritm va dastur ko ‘rib chigilgan.

Kalit se“zlar: interpolyatsiyalash, tugun, differensiyallash, integrallash, Lagranj interpolyatsion
ko ‘phadi, ko ‘phadlar sinfi.

Ilpobrema 6orbUUHCIBA BLIYUCTUMELHBIX MEMOO08 3AKNI0UAemcsl 8 3amene OyHKyull yHKyusmu, 6
onpeoeneHHom cmbvicie boiee OIUKUMU K HeMy U Ooaee mpocmelmu no cmpykmype. B dannoii cmamove
066)/31‘6()61}01’]’16}1 aneopumm u npocpamma ons onpeaeﬂeﬂuﬂ HeWwHe20 8uod UHMEPNOJIAYUOHHO2O0 NOJUHOMA
Jlazpanorca.

Knrouegwie cnosa: unmepnonayus, ysen, oughgpepenyuposarnue, uHmespuposanue, UHmepnoasyuoHHbll
nOJAUHOM J]aepaHafca, Kjlacc nOJAuUHOMOS6.

The problem of most computational methods involves the replacement of functions with functions that
are closer to it in a certain sense and simpler in structure. This paper discusses the algorithm and program
for determining the appearance of the Lagrange interpolation polynomial.

Key words: interpolation, node, differentiation, integration, Lagrange interpolation polynomial, class
of polynomials

Kirish. Funksiyalarni yaginlashtirish masalasining eng sodda va juda keng qo‘llaniladigan gismi
funksiyalarni interpolyatsiyalash masalasi ko‘riladi.

Dastlab interpolyatsiyalash deganda funksiyaning giymatlarini argumentning jadvalda berilmagan
giymatlari uchun topish tushuniladi. Bu holda interpolyatsiyalashni “satrlar orasidagilarni o‘giy bilish san’ati”
deb ham ta’riflash mumkin. Hozirgi vaqtda interpolyatsiyalash tushunchasi juda keng ma’noda tushuniladi.
Interpolyatsiya masalasining mohiyati quyidagidan iborat. Faraz gilaylik, [a,b] oraligda y =f(X) funksiya
berilgan yoki hech bo‘lmaganda uning f(Xx,),f(X,),...,f(X,,) giymatlari ma’lum bo‘Isin. Shu oraligda
aniglangan va hisoblash uchun qulay bo‘lgan gandaydir {P(X)} funksiyalar sinfini, masalan, ko‘phadlar
sinfini olamiz. Berilgan y=1(X) funksiyani [a,b] oraligda P(X;) =f(x;) (i =0,n) interpolyatsiyalash
masalasi shu funksiyani berilgandagi sinfning shunday P(X) funksiyasi bilan tagribiy ravishda f(x) = P(X)
almashtirishdan iboratki, P(X) berilgan Xg,X;,...,X
gilsin.

Bu yerda ko‘rsatilgan X,,X,,....X

nugtalarda f(X) bilan bir xil giymatlarni gabul

n

nugtalar interpolyatsiya tugunlari yoki tugunlar deyiladi. P(X)

esa interpolyatsiyalovchi funksiya deyiladi. Agar {P(X)} sinfi sifatida darajali ko‘phadlar sinfi olinsa, u holda
interpolyatsiyalash algebraik deyiladi. Algebraik interpolyatsiyalash apparati hisoblash matematikasining ko‘p
sohalarida qo‘llaniladi, differensiyallash va integrallashda, transendant, differensiyallash va integral
tenglamalarni yechishda, funksiyaning ekstremumini topish hamda funksiya jadvalini tuzishda Teylor
yoyilmasi klassik analizda gay darajada ahamiyatga ega bo‘lsa, algebraik interpolyatsiyalash ham hisoblash
matematikasida shunday ahamiyatga egadir. Ayrim hollarda interpolyatsiyalashning boshga ko‘nikmalarini
go‘llash magsadga muvofigdir. Masalan, f(X) davriy funksiya bo‘lsin, u holda {P(X)} sinfi sifatida
trigonometrik funksiyalar sinfi olinadi, agar interpolyatsiyalanadigan funksiya berilgan nugtalarda cheksizga
aylanadigan bo‘lsa, u holda {P(X)} sinfi sifatida ratsional funksiyalar sinfini olish ma’quldir.

n

Darajasi n dan yuqgori bo‘Imagan shunday ko‘phad qurilsinki, u berilgan (n+1) ta X,.X;,.....X,
nuqtalarda berilgan f(x,),f(x,),....,f(x,,)giymatlarni gabul gilsin. Bu masalani geometrik ta’riflash ham
mumkin: darajasi n dan oshmaydigan shunday p(x) ko‘phad qurilsinki, uning grafigi berilgan (n+1)ta
M, (X,.,f(x,))) (k = 0,n) nuqtalardan o‘tsin.

Demak, ¢, (m=0,n) koeffisentlarni shunday aniqglash kerakki,
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P(X) =Cy, +C;X+.....+c,x" (1)
ko‘phad uchun ushbu
P(x,)=1f(x,),k=0,1,...,n
tengliklar bajarilsin. Bu tengliklarni ochib yozsak Cm(mzmlarga nisbatan (N-+21) noma’lumli
(n+1) tatenglamalar sistemasi hosil bo‘ladi.
Co +C1Xg +CuXE + .o+ C X0 = F(X)
Co +C X +CoXE + ... +C X = F(X) 2
Co +C X, +CoX2 . +C XN = F(X,)
bu sistemaning determenanti Vandermond determenantidir: W(X,.X,,....X,). Masala mazmunidan
ravshanki, X, nugtalar bir-biridan fargli, demak bu determinant noldan farglidir. Shuning uchun ham (2)

sistema va shu bilan birga qo‘yilgan interpolyatsiya masalasi yagona yechimga ega. Bu sistemani yechib, C,

larni topib (1) ga go‘ysa, P(X) ko‘phad aniglanadi. Biz P(X) ning oshkor ko‘rinishini topish uchun boshgacha
yo‘l tutamiz, fundamental ko‘phadlar deb atluvchi Q,;(X) larni, ya’ni

i 0, i~ j bo'lganda,

Qni (X)) =2 _{ 1, i=j bo'lganda,

shartlarni ganoatlantiradigan n-darajali ko‘phadlarni ko‘ramiz. U holda
L, 0O = > 1 06,0, 0O 3)

izlanayotgan interpolyatsion ko‘phad bo‘ladi. Hagigatdan ham barcha
i=0,1,2,......,n lar uchun

L () = 2 F(x)Qy () = > F6x,)8) = £x,)

va ikkinchi tomondan L (X) n- darajali ko‘phaddir.
Endi Q,; (¥ ning oshkor ko‘rinishini topamiz, j#1 bo‘lganda Q,;(x;)=0 shuning uchun ham
Q,;(¥) ko‘phad J#1 bo‘lganda X -X, gabo‘linadi. Shunday gilib, N - darajali ko‘phadning n ta
bo‘luvchilari bizga ma’lum, bundan esa
an(x) = CH(X -%;)
kelib chigadi. Noma’lum ko‘paytuvchi C ni esa
an(xj) = CH(X'Xi) =1
i#]
shartdan topamiz, natijada:
X - X;
Q) =CI1G=0)
bu ifodani (3 )ga go‘yib kerakli ko‘phadni aniglaymiz:
_s x =% (4)
L. _,Z:c; IECDI N | X, — x

i« j i

bu ko‘phad Lagranj interpolyatsion ko‘phadi deyiladi.
Bu formulaning xususiy hollarini ko‘raylik: N =1 bo‘lganda Lagranj ko‘phadi ikki nugtadan o‘tuvchi
to‘g‘ri chiziq formulasini beradi:

X — X,
L () = o2 F (%) +

X — Xg

= ()

Agar N =2 bo‘lsa, u vagtda kvadratik interpolyatsion ko‘phadga ega bo‘lamiz. Bu ko‘phad uchta
nugtadan o‘tuvchi va vertikal o‘qga ega bo‘lgan parabolani aniglaydi
(X_Xl)(X_XZ) (X_Xo)(x_xz) (X—XO)(X—Xl)
L, (x) = (%) + f(x)+ f(x2)
(Xo - Xl)(XO - Xz) (X1 - XO)(Xl - Xz) (Xz - Xo)(xz - X1)
Endi Lagranj interpolyatsion formulasining boshga ko‘rinishini keltiramiz. Buning uchun

@,,,(X) = ﬁ(x —X%;)
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ko‘phadni kiritamiz. Bundan hosila olsak,
@ n1(X) = Z[H(x — %]
kvadrat gavs ichidagi ifoda X = X; va K # ] bo‘lganda nolga aylanadi, chunki

(X; -x;) ko‘paytuvchi gatnashadi. Demak,
a).n+1(x) = H(Xj — Xi)
i=]
shuning uchun ham I1 (x—%) Lagranj koeffitsientini
i=j (Xj - Xi)
wn+1(x)
a)n+1(xj)(x_ Xj)
ko‘rinishida yozish mumkin. Bundan esa Lagranj ko‘phadi quyidagi ko‘rinishga ega bo‘ladi:
O ARG

j=0 W;1+1(Xj )(X - Xj)
endi tugunlar bir xil uzoglikda joylashgan
Xy =Xy =X, =X, =...=X,, -X,4 =h xususiy holni ko‘ramiz.
Bu holda soddalik uchun X = X, +1ih almashtirish bajaramiz, u holda
X-X; =h(t-]), @,,()=h""o5, X
bu yerda, _
@, (O =1t-1)...(t-n), @,,,(x;) =)™ ji(n- A"

bo‘lib, (5) Lagranj interpolyatsion ko‘phadi quyidagi ko‘rinishni oladi:
(6)

. n, (D" f(x;)
L, (Xo +th) = Wn+1(t)jZ:0: C—Diltn— !

Lagranj interpolyatsion ko‘phadining ko‘rinishini aniglab beradigan algoritm va dasturini MathCAD
dasturida ko‘rib chigamiz.
L2(t.,x,y.n) := [s<—O0
for keO.. n
a<—1
W <— Xk
for jeO..n

q < Xj

aca-+—9 i j-k
w—dq

W <— Yk
S<—s+a-w
1 —2
S
2 1
X = =
3 Y 3
4 5

f(v) = L2(t.%x,y,.3) expand —

Xulosa. Yugoridagi misolda jadval ko‘rinishda berilgan funksiyani Lagranj interpolyatsion ko‘phadi
yordamida ko‘rinishini aniglovchi dastur keltirilgan. Bu dastur yordamida ixtiyoriy jadval ko‘rinishda berilgan

funksiyani n darajali ko‘phad ko‘rinishda aniglash mumkin.
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W%’TD(O, 1) HILBERT FAZOSIDA OPTIMAL INTERPOLYATSION FORMULANING
EKSTREMAL FUNKSIYASINI TOPISHNING METODOLOGIYASI

Biz ¢(x) = P,(x) = Z%:o Cp - @(xp) interpolyatsion formulani tahlil gilamiz. So’ngra bu
interpolyatsion formulaning xatoligini baholaymiz. £ xatolik funksionalining ekstremal funksiyasini topamiz.

Kalit so’zlar: Hilbert fazosi, optimal interpolyatsion formula, xatolik funksionali, norma, ekstremal
funksiya, differensial operator, fundamental yechim.

Ananusupyem unmepnonsyuonnyio popmyny ¢ (x) = Py(x) = Z%:a Cp * ¢(xp). 3amem mvl oyenusaem
noepewnocms 3moit opmynvt unmepnonayuu. | naiimu kpaiinioro ynxyuro ynkyuu ouwubox.

Knioueevie cnoea: ['unvbepmoso npocmpancmeo, ONMUMANLHAS UHMEPNOIAYUOHHAS DopMyId,
@yHryus owmuboK, Hopma, dKCmpemanrvHas Qyukyus, oupgepenyuanivhvill onepamop, (QYHOAMEHMAIbHOe
pewenue.

We consider the interpolation formula ¢ (x) = P,(x) = Z’[}LO Cp * ¢(xp). Then we evaluate the error
of this interpolation formula and find the extremal function of the error functional 4.

Key words: Hilbert space, optimal interpolation formula, error function, norm, extremal function,
differential operator, fundamental solution.

Kirish. Quyidagi interpolyatsion formulani muhokama gilamiz:

P(x) = Pp(x) = X Cp - p(xp) (1)

Bunda, Cg va xg lar mos ravishda (1)- interpolyatsion formulaning koeffitsiyentlari va tugunlari. Bunday
turdagi interpolyatsion formulalar turli fazolarda [1], [2], [3], [6] va [7] ishlarda ham o’rganilgan va qurilgan.
Shuningdek, ushbu fazoda ¢ = 1 bo’lgan holda Furye integrallarini tagribiy hisoblash uchun [4], [5] va [8]
ishlarda optimal kvadratur formulalar qurilib, ularning xatoliklari baholangan.

Asosiy gism. Faraz gilamiz ¢ funksiya Hilbert fazosiga tegishli bo‘lsin.

WZ(’(ZT’D(O,l) = {¢:[0,1] - R|¢' absolut uzliksiz va ¢" € L,(0,1)} va norma quyidagicha
aniglangan:

1 12 ! l
lelly,eo = {J, (@" +09")?dx}2, (2)
Bu yerda geR, o # 0 va skalyar ko‘paytma:
1

PPz = [ @7+ 09 (W) + 09 () dx.
0

(1) - interpolyatsion formulaning xatoligi
&, 0)=9(2) - Z%:o Cp(2) - @(xp) , ¢ funksiyaning £ funksionali.
Bundan yuqoridagi skalyar ko’paytmaning formulasidan foydalanib, quyidagilarga ega bo’lamiz:
£(2) = 8(x —2) = =0 Cp(2) - 8(x — x) (3)
(£,9) = (@, Pe) 20 4)
Shunday qilib oxirgi tenglikdan ||{’||W(2,1)*= ||1,bg||W(2,1) tenglikni olamiz.
2,0 2,0
Bunda i, funksiya £ funksionalning ekstremal funksiyasi.
(1)-formulaning xatoligini baholash uchun Koshi-Shvars tengsizligidan foydalanamiz:
6@ < el ol e
Yugoridagi tengsizlikni tenglikka aylantiradigan 1, funksiya € funksional uchun ekstremal funksiya
deyiladi.
Muhokamalar va natijalar. Ekstremal funksiya
(4)- tenglikning o’ng tomonining integral ko’rinishini bo’laklab integrallaymiz:
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1
(0.0 = [(07G + 09 () ("G + o () ) =
0
1 1
= [0 @ (0@ + owr ))ax + f o' (e () + o () )dx =
0

= ' (%" () + o' @) f o' )(e" (0) + a9, () )dx +
1

+ [ '@ 0 + o7 () =

0
1

= 0" (we" () + o9, () 1§ - j o' ()Y () — o2y () )dx =
0
= @' (W, (0 + 0’ ()15 — 9 () (2" () — 2y’ () ) 1§ +
1

+ [ 000 (1" @) - 0" (0 dx =

0

— [ G @ ) = 7, ) ix = 8. )

0
Bu yerdan quyidagi chegaraviy masalani olamiz:
(¥ @) + o' @)1 =0, (5)
(=9 @) + 0%y ()13 = 0, (6)
o' (%) — a%hp" (x) = £(x). (7)
Endi (7)- tenglamani (5)- va (6)- shartlarda yechamiz. (7)- tenglamaga mos bir jinsli tenglama:
P! (x) — o, (x) = 0 (8)
(8)- tenglamaning xarakteristik tenglamasi
a* —c%a®>=0
Bundana; = a, =0vaaz, = fo.
(8)- tenglamaning umumiy yechimi
do+dix+dy,e  +dze’
va (7)- tenglamaning xususiy yechimi: £(x) + G(x).
Bunda G (x)- bu — —¢? e — differensial operatorning fundamental [9] yechimi, ya’ni quyidagi
tenglamani qanoatlantlradl

d4— ZdZ
e =P = 6(0). (9)
Ushbu goidalarni go‘llaymiz. Buning uchun :—x operatorni p parametr bilan almashtiramiz va
operatorga mos ko‘phadni olamiz va fP(p) bilan belgilaymiz:

Pp) =p* —o?p*=p*(p - +o).
Endi m kasrni elementar kasrlarga yoyamiz:
1 1 a B Cc 1 20 1 1
= —+ + = (—— + - )
Pl) p*@-o)p+to)p®> p—o p+to 203\ p> p—-o p+to

Bundan quyidagi fundamental yechimga ega bo’lamiz:
G(x) = “g""( 20x + €% — e79%) . (10)
Va uning hosilalarini olib, (8)- tenglikga go’yib tekshirib ko’rishimiz mumkin:
G'(x) = “9”"( 20 + 0e%* + ge~%),
G"(x) = stgnx (Uzeax o2e —ox),

GIII( ) — Slgnx( 3 eox +O.3e—O'X)
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szgnx

G (x) = (c%e%* — g*e™ %) + §(x).
U holda (7) tenglamaning umumiy yech|m| quyidagi ko’rinishda bo’ladi:
Yo(x) = (G *€)(x) + dye ™" + dze’+dyx + dg (11)
Wzaz,'l) fazasiga 1, (x) funksiya yagona ya’ni uni (5)- va (6)- shartlardan aniglaymiz:
W) = £(x) * GO (x) + dy(—0)Ke™ + dzo%e™ + (dix + do),
k=12,--,m—1.

signx
Pp(x) = £(x) * < 49 X 4+ cre'”x)> + dyo0e’ — dyoe7* + dy,

signx

(c%e%* — aze“’x)> + d3y0%e%* + d,0%e™ %%,

Py () = £(x) * (

lpyr(x) _{;(x) < (0.3 Ux+o.3e—0x)>+d3o.3e d 0.3 —0x.

Endi (5)- shartga ko’ra
Py (x) + app(x) = £(x) * (

signx

(c%e%* — aze“’x)> + d30%e%* + dyo%e™%*

Si
+(x) * < 4i3 2e% 4+ g2e "x)> + dz0%e — dyo%e " + dyo =

signx

= £(x) * (

— (g(y)'signz(;c-y) (ea(x—y) _ 1)) + 2d30.2 ox 4 d g.
Hosil bo’lgan tenglikga (5)- chegaraviy shartlarni go’yib

(202%e%9* — 202)> + 2d30%e%* + d,o =

( 1
4|x = 1 uchun: ({’( ), M (e%e %Y — 1)) + 2d30%e + d,o =0,
l x = 0 uchun: (f(y),
Endi (6)- chegaraviy shartdan

' , signx
Py (x) — a?Py(x) = £(x) * < 403

12
sign(—y) =

20 (e_o-y - 1)) + 2d30'2 + d10 =0

(03e%* + 036‘”")> + dyo3e%* —

signx
—£(x) * <4i (=203 + 03e%* + g3e79%) | —d303e?* + dy03e™ % — d,0?
signx sign(x —
=)+ (252 ) — dio? = (f(y»%)—dloz

Shunday qilib x = 1 va x = 0 uchun quyidagi sistemaga ega bo’lamiz:
(20, ™) ~ dyo? = 0
(), "2 — dio? = 0

(), 1) —dyo? =

_ =>d, = 0,(¢(y),1) = 0. (14
> 1) - dyt g = = OEOND =0.00

(13)

Endi (12) sistemadan
e? 1
%(f(y), e ) — > (?(y),1) + 2d30%e° + dyo =0

1 1
——(f(y),e“’y) + %(f(y), 1) +2d30%+do0 =0
(14)- tenglikni hlsobga 0|Ib

—({?(y) e %) + 2d;0%e? =0
=>d; =0,(£(y),e ) =0.
o (6, e ™) + 2307 =
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(11)- ifodadan a=d. , d=do deb belgilab, (11)- ifodaningning koeffitsiyentlari aniglangani uchun gayta

yozamiz:
Yo(x) = (G *)(x) + ae ™ +d. (15)

Shunday qilib, quyidagi teorema isbotlandi.

Teorema 1. (5)- va (7)- chegaraviy masalalarning yechimi (3)- xatolik funksionalining ekstremal
funksiyasi bo‘ladi va quyidagi ko‘rinishga ega

Yo(x) =4(x) *G(x) + ae %" +d,

bunda:

signx
403

Xulosa. Ushbu ishda, szf;l)(o,n fazosida (1)- optimal interpolyatsion formula qurishdagi xatolik

funksionalining ekstremal funksiya aniglandi.

G(x) = (—20x + e%* — e79%),

Adabiyotlar

1. Babaev, S.S (2019), On an optimal interpolation formula in KZ(PZ)space. Uzbek Mathematical
Journal, Nel, pp.28-42, https://doi.org/10.29229/uzmj.2019-1-4.
2. Babaev, S.S, Hayotov, A.R(2019). Optimal interpolation formulas in the space Wz(m’m_l). Calcolo

56:23, https://doi.org/10.1007/s10092-019-0320-9.
3. Babaev, S.S, Davronov, J. R. Mamatova, N. H.(2020). On an optimal interpolation formula in the

space WZ(;‘O) . Bulletin of the Institute of Mathematics, Ne4, pp.1-12.
4. Babaev, S.S, Hayotov, A. R., Khayriev, U. N.(2020). On an optimal quadrature formula for
approximation of Fourier integrals in the space W2(1,0) (0,1). Uzbek Mathematical Journal, No2, p.23-36,

https://doi.org/10.29229/uzm;j.2020-2-3.

5. Hayotov, A. R., Babaev, S.S.(2020). Optimal quadrature formulas for computing of Fourier integrals
in a Hilbert space. Problems of Computational and Applied Mathematics. Tashkent, 4 (28), 73-84.

6. XaéroB, A. P, baGaes, C. C.(2014). Beiuucienue koe@PUIUEHTOB ONTHMAIbHBIX

HHTEPIOJIILUOHHBIX (POPMYJI B IPOCTPAHCTBE W2(2,1) (0,1) . Uzbek Mathematical Journal, Ne3, pp.126-133.

7. babaes, C.C., Mamarona, H.X., Xaéros, A.P(2017). OnTumanbpHble HHTEPIOISINOHHBIC POPMYITHI
B IPOCTPAHCTBE L(;" ) (O,l). Uzbek Mathematical Journal, Ne2, pp.23-31.

8. Hayotov, A. R., Babaev, S.S.(2021). Optimal quadrature formulas for computing of Fourier integrals
in W, space. AIP Conference Proceedings 2365, 020021.

9. Brnagmmupos B.C. O600meHHbIe GyHKIINY B MaTeMaTH4decko ¢usuke. - M.: “Hayka”, 1979. - 320

Kypa KYMAEB Mapxa6o TOILLIEBA
JloneHT Maructpasr
Byxapckoro rocymapcTBEHHOTO Byxapckoro rocynapcTBeHHOTO
YHUBEPCUTETA YHUBEpPCHUTETA

38


https://doi.org/10.1007/s10092-019-0320-9

METOJIAKA JJIS1 HCCJETOBAHMS KOHBEKTUBHOM TEILJIOIIPOBOJTHOCTH
BBJIN3HU BEPTUKAJIBHOI'O HICTOYHHUKA

B omoii cmamwe npeonacaemcs memoouxa 018 UCCIe008AHUS NPOYyecca BO3HUKHOBEHUs.
OUHAMUYECKO20 U memnepanypHo2o nocpanHudHblx ciloee 801U3U 6EPMUKAIBHO PACNONONCEHHO20 CMEPIHCHA,
K0m0pbl12 Aejiemcia UCMOYHUKOM menid. Cpeaa cyumaemcst cofcufwae/vzoﬁ, UCX005L U3 IMO20 I’lpe()}’ZOﬂO.?fceHuﬂ
8LIOUPACMCs MAMEMAMUYECKUIL MOOeTb 8 Ude cUucmemvbl OUP@OEPEeHYUATLHBIX YPAGHEHUT 8 NPUOTUNCEHUU
meopuu nozpanuuro2o cios. Ipu obespazmeposanuu OupdeperyuaibHblX YypasHeHull YYmeHa paseHCcmed
Hym0 Hawanbhot ckopocmu mewenus. Ceopmyauposannas cucmema OughghepeHyuaivbix ypasHeHui 6
YACMHbIX I’lpOu360()Hblx C CPAHUYHbIMU YCIAOBUAMU peuleHa YUCIEeHHO U e2c0 aicopumm peaiu3oeaHo c
ucnonvzosanuem epaguuecxou cpedvr DELPHI. /{na pucosanus epagpuxos Ovin ucnonv3zosan KomMnoweHm
Chart.

Knioueevie cnosa: ounamuueckuti ROCpaHUUHbIU CIOU, MeMNePamypHblll HOCPAHUUHBIU CIO0U, UCOYHUK
menia, Mamemamuideckuti Mooej, KOMHbIOMEPHLI Mooel, Oupdepenyuanvhvle YPAGHEHUs. 8 YACHHLIX
np0u360()Hblx, menﬂ005M€H, e€CmeeCmeernasl KOHBEKYUsA, YPABHEHUA NOSPAHUYHOSO CIOA, ]ZaMuHaprlﬁ
pexcum.

Ushbu magolada issiglik manbai bo’lgan vertikal joylashgan novda yaginida dinamik va haroratli
chegara gatlamlarini shakllantirish jarayonini o 'rganish metodologiyasi taklif etiladi. Muhit sigiladigan deb
hisoblanadi, bu taxminga asoslanib, chegara gatlami nazariyasini yaginlashtirishda differensial tenglamalar
tizimi ko rinishidagi matematik model tanlanadi. Differensial tenglamalarni o’lchamsiz gilishda ogimning
dastlabki tezligining nolga tengligi hisobga olingan. Chegaraviy shartlarga ega bo ‘lgan gisman differensial
tenglamalarning shakllantirilgan tizimi sonli yechiladi va uning algoritmi DELPHI grafik muhiti yordamida
amalga oshiriladi. Grafiklarni chizish uchun diagramma komponenti ishlatilgan.

Kalit so’zlar: dinamik chegara gatlami, temperaturali chegara gatlami, issiglik manbai, matematik
model, kompyuter modeli, gisman differentsial tenglamalar, issiglik uzatish, tabiiy konveksiya, chegaraviy
gatlam tenglamalari, laminar rejim.

This article proposes a methodology for studying the process of the formation of dynamic and
temperature boundary layers near a vertically located rod, which is a source of heat. The medium is considered
compressible, based on this assumption, a mathematical model is selected in the form of a system of differential
equations in the approximation of the boundary layer theory. When making the differential equations
dimensionless, the equality of the initial flow velocity to zero was taken into account. The formulated system
of partial differential equations with boundary conditions is solved numerically and its algorithm is
implemented using the DELPHI graphical environment. Chart component was used to draw graphs.

Key words: dynamic boundary layer, temperature boundary layer, heat source, mathematical model,
computer model, partial differential equations, heat transfer, natural convection, boundary layer equations,
laminar regime.

Beenenue. BcecTopoHHee HCCIIEIOBAaHME IPOLECCOB TEIUIOBOM KOHBEKLUHU SBIISIETCS BeChbMa
aKTyaJIbHOH MpPOOJIEeMOM THAPOMEXaHUKH M TEII000MEHa, MOCKOJIBKY OHM YacTO BCTPEUYAOTCS BO MHOTHX
3aJla4ax MpakTUKU, HATPUMED, B TEIUINLAX, MAIIMHOCTPOEHUH, TPOMBILIUIEHHBIX YCTAHOBKAX U T.J., KOTOpPBIE
cBs3aHbl 3((PEeKTHBHBIM (palMOHANBEHBIM) HCIIOIH30BAHUEM JHEPIreTHYECKUX PECypCcoB, aKTyaJbHOCTHh
KOTOPBIX OTPAKACTCs B yKa3aX M MOCTAHOBJICHHUAX PYKOBOJCTBA Hallei pecmyonuku[l].

HccnenoBaHuio TakMX MEXaHW3MOB TMOCBSIIIEHBl MHOTOYHCICHHBIE paOOThl OTEYECTBEHHBIX U
3apyOeXHBIX aBTOpOB. B wactHOCTH, B [2, 3] paccMmartpuBaeTCs BIUSHHE IMPOIECCOB KOHBEKIUHM TMPHU
IPOCKTHPOBAHUN COBPEMEHHBIX JJICMEHTOB 3JIEKTPOHHON TeXHUKH, B [4, 5] paccMOTpeHbl BOMpPOCHI
KOHBEKIIMH B CITy4ae aBapUITHOTO OXJIaXACHUS SASPHOrO WM XMMUYECKOTO PEaKTOPOB.

ConpspkeHHast 3a/1a4a eCTeCTBEHHOW KOHBEKIIMH B YACTUYHO 3aII0JTHEHHOM KHJIKOCTHIO BEPTHKAITEHOM
WTHHIPUYIECKOM OaKe B YCIOBHSIX IMO/IBOJIa PABHOMEPHOI'O TEIIOBOTO IMIOTOKA K BHENIHEH CTOpOHE OOKOBOM
CTEHKHU M OJIHOBPEMEHHOTO OTBOJIa TEJIa uepe3 JIOKATBHBIE CTOKH, PacIooKeHHbIE B OOKOBOH cTeHKe Oaka,
[poaHaj u3upoBana B [6].

B pabore [7] paccMaTpuBaercsi TeueHHME BA3KOH HECKMMAEMOM JKHIOKOCTH BJIOIb HATPETOrO
BEPTUKAIBHOTO KOHYCa C YY€TOM HM3MEHEHHH BSI3KOCTH M TEMIIEPATypOIPOBOJHOCTH B 3aBUCHUMOCTH OT
temreparypsl. llpeamonaraercs, 4YTO BS3KOCTh JKUIKOCTH SBIISIETCS OSKCIOHEHIMANbHOW (yHKIMEH
TEeMIepaTypsl, a TEMIIEPaTypPOIPOBOIHOCTD - THHEWHOH (pyHKIMEH TemnepaTypsl. OCHOBHBIE ypaBHEHHS AJIS
JaMHHAPHOW CBOOOAHON KOHBEKIIMH KHJIKOCTH TpeoOpa3yloTcs B Oe3pasMepHble ypaBHEHHS B YaCTHBIX
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MIPOM3BOHBIX, KOTOPHIE PEMIArOTCSI METOJJOM KOHEUHBIX Pa3HOCTeH ¢ HesiBHOW cxeMmoil Kpanka-Hukoncona.
HOJIy‘-IeHI)I 3aBUCUMOCTHU IapaMETPOB ITOTOKA OT BA3KOCTHU JKUAKOCTU U TCILJIONPOBOAHOCTH.

B pabote (9) paccmatpuBaeTCs CTAI[MOHAPHBIN, JIAMHHAPHBIA TEPEHOC B CJIOE, MPHUMBIKAIOIIEM
MIOTPYKEHHBI B TIOKOSIIMHCS OKPYXKAIOMIMKA Ta3 B BEPTHUKAIBHON MOBEPXHOCTH, KOTOPBIA SBISETCS
HWCTOYHUKOM TeIla. B KkadecTBe MaTeMaTHYeCKOW MOJENH WCIONh30BAHBI ypPaBHEHHS B TPHONIKEHHH
MOTpaHUYHOTO ciios. MccnenoBan KOHBEKIHS ra3a BOJIM3H BEPTUKAIBLHO PACIIOIOKEHHOTO HCTOYHUKA TEIUIa.

BI;IHICHpHBCI[GHHLIfI dHaJIN3 TIOKa3bIBA€T, 4YTO IPOLECCHI TEII0OBOM KOHBCKIIUM HYXAACTCA B
JaTbHEHTIIeM ucciiefjoBannu. HampruMep, BO MHOTHX MCTOYHHUKAX CPEIa CIMTACTCS HECKIMAEMBIM.

OcHoBHasi 4yacThb. B Hacrosmieil pa0oTe YHCICHHO WCCIEAyeTCS CTAMOHAPHBIA, JaMUHAPHBIN
MEPEHOC B CJI0€ MEXAY NMPUMBIKAIOIIEM MOTPYKEHHBIM B MOKOSIIUMUCS OKPYKAIOIIUM ra30M BEPTHKAIBHO
pacIoyoKeHHOT0 UCTOYHMKA Terua. [Ipu 3ToM mpeamonaraeTcs, 4To TeMIIepaTypa OKPYXKaloLIero Bo3ayxa

MOCTOSIHHO ¥ paBHO j; TemmepaTypa Ha MOBEPXHOCTH CTEPXKHS TaK JKE IOANCPKUBACTCS ITOCTOSHHBIMU
TEMIIepaTypamu paBHbIMH t,  (t, >t,). CXemaTnueckas KapTuHa TEYCHHs OKa3aH Ha puc. 1.

a0

-V
Puc.1. Cxemamuueckaa Kapmuna me4eHus 603HUKAIOWell OUHAMUYECKO20 U MEeMNEPAMYPHO20
HOZPAHUYHO20 €10

B nporiecccax TemmoBoi uiu cBOOOIHOM KOHBEKITUH, B OTJIMYHE OT BHIHYXKICHHOM, TeUeHNE BO3HUKAET
10 HCﬁCTBHCM pa3HOCTHU TEMIIEpPATYP. Bo BHemHwunx CBO6OZ[HO'KOHBCKTI/IBHBIX TCUYCHUAX, KOTOPLIC
paccMmaTpuBaeTcs 3/1€Ch, MapaMeTphl OKPYKAIOIIEH cpebl MOXKHO MPUHATH MMOCTOSHHBIMHU[9].

Ecnm TemmepaTypa ncTouHuKa Teria (B JalbHEHIIIeM Ha30BeM €ro CTepXKHEM) OOJIbIIe OKPYKAIOIIEeTO
BO3/TyXa, BO3JIEC €T0 BO3HUKAET AMHAMUYECKOE U TEIIIOBOE IOTPaHWYHbIE CIIOH. J{nHAMUYeCKU TOTpaHUIHBIH
CIIOW ompenenseT 00JacTh BO3HHMKHOBEHHS KOHBEKIMH aTMOC(EPHOTO BO3AyXa, TEMJIOBOHW MOTPaHUYHBIN
CJI0# 00J1aCTh BOBHUKHOBEHHS KOHBEKIIMHU TEIUIA B HEKOTOPOM CIIOC.

I'pannma AMHAMUYECKOTO IIOTPAHWYHOTO CIIOSI OIpENessieTcs TeM, YTO BHYTPHM OTOW TpaHHIIBI
MOABJIACTCA HEKOTOPOC ABMIKCHHE BO3JyXa B CBA3U C PAa3HOCTH TEMIIEpATYyphbl WM INIOTHOCTH, a I'paHHIa
TEIJIOBOTO MOTPAaHUYHOTO CJIOSI Pa3HULEW TeMIepaTyp OTHOCHUTENIFHO OKpYXKarolero Bosayxa. Ecmm

0003HAYUTH TOJIIUHY JUHAMHWYCCKOTO IMMOI'PAHUYHOIO CJIOA Y€PE3 5 , @ TOJIIIUHY TETIJIOBOI'O MOTPAHUYIHOIO

cios uepe3 Op , TOra JUIsl JAMAHAPHOTO HOTPAHUYHOTO CIIOS:

I'ne Pr — uucno [Ipanaras.

Ecnu Pr =1, Toraa TOAMKUHBI AUHAMUYECKOTO U TEIUIOBOT'O MOTPAHUYHBIX CJIOEB PaBHBL, eciu Pr <
1, Torga TONIIMHA JUHAMUYECKOrO IMOTPAHUYHOIO CJIOSI MEHbIIE TEIIoBOro, a mnpu Pr > 1 TtonmmHa
TEIJIOBOTO TOTPAHWYHOTO CJIOS MeEHbIe auHammudeckoro. Cmydair Pr < 1 ymecTHO il oO0nacTew,
3aTOIJICHHBIEC TA30M.

YpaBHEHUSI TUHAMUYECKOTO MOTPAHUYHOTO CJIOS MOJIy4aeTCs U3 YPaBHEHUN JBUKEHUS U CILIOMIHON
Cpenbl.

VYpaBHEHUS TEIUIOBOT'O MOTPAHUYHOIO CIIOS MOTYYaeTCsl U3 YPaBHEHUM SHEPTUH.

[Ipu mpoBeIeHU N BEIYUCIUTENBHBIX SKCIIEPUMEHTOB MPEATIONAralioch, YTO TEIUIO(PU3NIECKIE CBOHCTBA
Marepuajia CTCHOK U ra3a HE 3aBUCAT OT TEMIICPATYPHI, a PCKUM TCUCHUA ABIIACTCA JJAMUHAPHBIM.

IIpu pacrpocTpaHeHuH TEIJIA B COOTBETCTBUU € PA3HULEH IUIOTHOCTEH BOZHUKAET IBUIKEHUE MOJIEKYJI
rasa u OyJeT HallpaBJieHa BBEPX.

IIpomecc pacmpocTpaHeHUs Teria M3 BEPTUKAIBHO PACIONIOKEHHOTO CTepXKHs OyaeM HCCIenoBaTh
ucrons3yst auddepeHanbHbpIX YpaBHEHHH B YaCTHBIX NPOW3BOAHBIX, B MPHOIMKEHUH JIAMHHAPHOTO
MOTPAHUYHOTO CJTOS, KOTOPBIH MaTeMaTHUECKH MOJIEIUPYETCs clieayromnie# cucremoit [9-10]:
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B 3TuX ypaBHEHHSIX HEW3BECTHBIMH SIBISCTCS: U, U - TPONOIBHBIC W MOMEPEYHBIC COCTABISIONINC
ckopoctu; /O - mioTHOCTH, T — abCcoroTHas TeMieparypa, E — mosHas sHeprus, a TakkKe AMHAMHYECKHI
K03(GHULUEHT BSI3KOCTU LI .

Fr — ruppommHamuyeckoe gucio @pyma, Pr-Uucmo Ilpanarns - kputepuii momoOusi TETUTOBBIX
MPOIECCOB B KUIKOCTSX M Tra3ax, YYUTHIBAIOMIMN BIUSHHE (HU3MUYECKHX CBOMCTB TEIJIOHOCUTENS Ha
teruiooTnauy[14].

Jns  3amplkaHus  cucteMbl  quddepeHunanibHbIX  ypaBHeHud (1) mpuBiekaeM — cieayroliue
anreOpanmdecKue ypaBHEHUS:

ITonnas 3Heprus

E=C,T.; )
YpaBHEHUE COCTOSHUS I UIICATHHOTO ra3a
const
p= ; @)
T
3aBucuMOCTh KOd(h(pHIMEeHTa BA3KOCTH Ta3a OT TEMIIEpaTyphl IpeacTaBisieTcs popmyioit CarrepiadHia
[10]
t T3
= u ;rae C ~ 122 (mist Bo3ayxa) 4
C+T

Takum oOpazom, cucrema ypaBHenuii (1) ¢ yuerom (2)-(4) 3ampikaeTcs.
I'pannunble yciaoBus
Cornacho puc. 1 chopmynupyem rpaHHdHbIC YCIOBHA. B cuctemMe KOOpAMHAT 10 OCH X PAacMOIOKeH
HEOTPaHUUYCHHO BEPTHKAIBHO PACIIOJIOKCHHAsI CTEPIKHSI, KOTOPBIH SIBISIFOTCS HCTOYHUKOM TeIlIa, KOTOPbIi
nuMeeT GUKCHPOBaHHBIC 3HaYCHHS. [IpH TEII0 1 MacconepeHoce BOIM3U CTEPKHS BOSHUKACT TUHAMHYCCKUE
Y TEIJIOBBIE OTPAHUYHbIC CIIOU. TONIINHA TOrPaHUYHOTO CJI0S PALMPSIETCS 10 Mepe MPOJIBHKCHUS Ha BEpX.
Hcxonst U3 MepeyrCcIIeHHbIX BbILIe, CHOPMYIHPYEM IPaHUYHbIC YCIOBHS:

(—p.Ju=0H=H,v=0 npuy =0
" lu=0,H=H,,v=0npuy>0
— p— J— = 0
x>0 u=0,H=H,,v=0 npuy (5)
u—>0H-—->H,,v»>0 npuy—>y,
s pemienns cuctems (2.1)-(2.4) B 0CHOBE TpaHUYHBIX YCIOBUI MPUBEAEM K Oe3pa3MepHOMY BHIY.

IIpn sTOM MMeeM BBHJY, YTO B HalleM ClIy4ae HadajbHAas CKOPOCTh paBHA HYJI0, YYWUThIBas 3TO, 3a
MacITaOHYIO BETMUMHY CKOPOCTH PUHUMAEM CIICIYIOUIYIO BBIPAXKECHUIO, HCXOAS U3 TEOPUH Pa3MEpPHOCTH:

u, =./g-B-AT-L

Jns npyrux BETUYHH BBEJEM CIIEAYIOIINE MacIITaOHbIe BETUIUHBI
Hm:Ho, pm:pO, Vm:um, Xm:L, ym:L (6)

3neck nof L moxpa3zymeBaeTcss HanOOIbIIas IIMPHUHA IIOTPAHIYHOTO CIIOS.

WHnexc m o3HadaeT, 4To 3Ta BEIWYHHA MaciuTada.

ITocne o6e3pa3mMepoBaHns CUCTEMA YPaBHEHHH TPHHUMAET CIEAYIOIINNA BA;

Sudd syou_ 1 oo ceu)  p
ox oy ~JGr oy oy ) B-AT
;.65E+;.06E=i. 1 #aE
ox oy Pr JGr oy oy

rae Gr — aucno ['pacroda.
Belnie u3nokeHHas 3ajada pelIeHa YHUCIEHHO C NPUMEHEHHEM JBYXCIOMHOMN, YETBIPEXTOYEUHOMN
HESIBHOW KOHEYHO — Pa3HOCTHOW CXeMbI M METOJIOM MPOTOHKH ¢ uteparueit [12].
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Hcnone3yst MeTon MeTola KOHEYHBIX Pa3HOCTEH, BCIO 00JacTh pEIICHUs] NPENCTABISIOT B BHUIE
coBokymHOCTH y3i0B [13]. B pesymbrare anmpoxcumanuu auddepeHIuanbHbIX YPAaBHEHHH B YACTHBIX
MIPOM3BOJHBIX KOHEYHBIMHU Pa3HOCTSIMU MOJTy4aeM CHCTEMY JIMHEHHBIX anredopanyeckux ypaBHenuit (CJIAY),
OIpenessii MCKOMBIM MapaMeTp B KaXIOM Y3/l€ CeTKH. [[nd 3aMbIKaHus TakoW CXEMbl HCHOJIB3YIOTCS
IpaHUYHbBIE YCIIOBHSA, NPEACTaBICHHbIE B PA3HOCTHOM BHIE. B pesynprate mosyyaeM 3aMKHYTYIO CHCTEMY
JIMHEHHBIX anredpandyeckux YpaBHEHHUH, pelaeMyro ¢ momoriisio OBM.

ITpu 5TOM Ha OCHOBE COCTaBJIICHHOTO aJlTOpPUTMa COCTaBlieH mporpamma Ha si3sike DELPHI. Bo Bpems
pa0oThI IPOrpaMMBbl Pe3yNbTaThl BBIPAXKAIUCh B BUJE IPpaUKOB, AJIs1 3TOTO BOCIIOIb30BAIMCH KOMIIOHEHTOM
Chart.

Ha puc. 1. mpuBeneHpl MUpHHA 30HBI CMELICHUS TEIUIOBOTO IHOTPAHUYHOTO CJIOS, a Ha pHC.2.
MPUBEACHBl W3MEHEHUE TPOJIOIBHOW CKOPOCTH B CEYCHUHM X = 4, B 3aBUCHMOCTH OT ydeTa M 0e3 ydera
C)KUMAaeMOCTH cpeibl. 13 pUCYHKOB CIIEAYeT, YTO YYeT CXKMMAEMOCTH CPeabl IPUBOAUT K CY>KEHHIO IIMPHHEI
30HBI CMEIICHUSI, YBETHYCHUIO TIPOJIOTILHOM CKOPOCTH YeM 0e3 yueTa CKUMAeMOCTH CPEJIbL.

TChart
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Puc.1. Puc.2.
CHHHUH — ¢ YIETOM CKUMAEMOCTH CPEIbl, KpaCHBINH-0€3 ydeTa C)KHMaeMOCTH CPEIbI.
Ha puc.3 nmpuBenena pacnpeneiacHue OTHOW SHEPTUN BOJIM3H UCTOYHUKA TeIlIa, KOoTaa cpeaa
SABJIACTCA BO3AYXOM. BI/IZ[HO, 4qToO 110 h:Iepe MMPOABMIKCHU A BBEPX 30HBI PACIIPEACIICHUA PACIIUPACTCA.
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Puc.3. Pacuuupenue 30Hb1 N0JIHOM dHepruu mo ocu npu Pr=0,5.
1-x=52-x=20;3—-x=050.
TakuM 00pa3oM, MaTeMaTUYeCKU MOJIENIb ONKCHIBaeT (PU3MKM Tpollecca, B YaCTHOCTH, MPH y4eTe
C)KUMAEMOCTH C TIOBBIIICHUEM TeMIIEpaTyphl yMEHBIIACTCS IIOTHOCTH CPeIbI(BO3/IyXa B HAIIIEM ClTydae), 4To
NPUBOANTH CYKEHHIO IINPUHBI 30HBI CMELICHHS, TEM CaMbIM YBEIMUCHHUIO TIPOIOIBHON CKOPOCTH.
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O3o0mxon )KAJIOJIOB Xypunakon XAATOB Mexpunuco MYXCHUHOBA

HoueHt Crapmmii mpemnogaBaresn Maructp
Bbyxapckuii rocynapcTBEHHBII Byxapckuii rocynapcTBEHHBII Byxapckuii rocynapcTBEHHBII
YHHUBEPCUTET YHHUBEPCUTET YHHUBEPCUTET

OB OJJHOM ITOI'PEILIHOCTH BECOBBIX KYBATYPHBIX ®OPMY.1 B
HPOCTPAHCTBE = (1.5

B nacmosweii pabome 3aiimémcs pewienuem nepgoil 3a0auu 0 8eco8ol KyOamypHou ¢hopmyisl

, M.e. GbIUUCIEHUEM HOPMbl ~ (o HKYUOHAA
[ PGOFOOdx =S C, f (x) & |€n () /S )| pynry
nozpeutHocmu KyoamypHoi (hopmyiivl N .
O (X) PO T OOdx =D C, F(xP)
Ta A=1
Knouesvle  cnosa:  0606wennas HKYUsl,  NPOCMPAHCMEO, HopMma, HKYUOHAL
W VHKY pocmp P VHKY

Nno2peuHoCmuy, ONMUMAIbHAS KyOamypHas hopmyna, SKCmpemManbras (yHKyus.
. o N
Ushbu magolada vaznli kubatur formula _[P(x) f OQdx =3 C, F (xP) uchun birinchi masala
Th A=1

yechilgan, hamda vaznli kubatur formula xatolik funksionali normasi ||€N (x),/ ™" (T, )” hisoblangan.

Kalit se‘zlar: umumlashgan funksiya, fazo, norma, xatolik funksionali, optimal kubatur formula,
ekstremal funksiya.

In this paper , we will deal with the solution of the first problem for

JPOO f (odx zicl f (x*)

a weighted cubature formula, i.e. by calculating the norm of the error functional for the cubature formula
lew GO/E€™a|-

Key words: generalized function, space, norm, error functional, optimal cubature formula, extremal
function.

IloctanoBka mpoOeMBl ONTUMHU3AINH (HOPMYI MPHOIMKEHHOTO WHTETPUPOBAHUS B COBPEMEHHOM
[OHUMAHWH BBIIJIIMT Kak MpoOieMa OTHICKAHWE MUHMMyMa HOPMbI (DYHKIHMOHAIIA MOrpemHoCTH (|

3aJaHHOTO Ha HEKOTOpoM mpocTpaHcTBe ¢yHKuui. I[loaToMy BBUMCICHHE HOPMBI (QYHKIHOHAIA
MOTPEIIHOCTH KyOaTypHBIX (POPMYJT Ha ATUX MPOCTPAHCTBAX (PYHKIMN UTPAIOT BaXKHYIO POJIb IS TOCTPOCHUHT
ONTHMAJIBHBIX KyOaTypHbIX opmy:[1-5] .

MuoromepHble KyOaTypHbIe GOPMYITBI OTIHYAIOTCS OT OJJHOMEPHBIX JBYMS OCOOCHHOCTSIMH:

1) 6eckoHEUHO Pa3HOOOPa3HBI POPMbI MHOTOMEPHBIX 00IACTEH HHTETPUPOBAHHUS;

2) OBICTPO PACTET YHUCIO Y3JIO0B HHTEIPHPOBAHHS C YBEIMYCHHEM Pa3MEPHOCTH HPOCTPAHCTBA.
ITpoGiema 2) TpedyeT 0coOOro BHUMAHUSI K IOCTPOCHUIO HAOOIee SKOHOMUYHBIX (POPMYIL.

CylecTBYIOT pa3iMyHble MPUHIMIIBI TOCTPOEHHs KyOaTypHBIX ¢opmyn. Krmaccudeckuil MmpHHIMIL,
KOTOpbIe OTHOCUTCS paboThl [1, 4] u TeopeTHKo - QYHKIIMOHATBHBIA TPHHIKII B TEOPUH MPUOIMIKEHHOTO
UHTETPUPOBAHUSL.

Bropoii u3 Hux ObUT Hayat s KBaapatypHbiX Gopmya A.Caprom [6], C.M.Hukonsckum [7], a mms
kybarypubix ¢opmyn C.JIL.CoGonebim [1]. Hactosimas paGota BeaeTcsi TEOPETUKO - (DYHKIIMOHAIBHBIM
MOZXO0Z0M, TIO3TOMY HIDKE OIHIIEM HEOOXOAMMBIE CBEJCHHUS M3 3TOro moaxoxa. PaccMorpum KybaTypHYTO
dhopmyny Buza

N
_ff (x)dx=>Tc,f (x(l)), 1)
e} A=1
rae Q - Hekortopas obnacth B EBKIMI0BOM MpOCTpaHCTBE R™, C, - KodhduuMeHThl (Beca), a
x* = (Xl(/l) xP, .. X(ﬂ)) - y31bl Kyoaryproit popmyisr (1). Iloepewnocmoio kybarypHoii popmyssr (1)
Ha3bIBaeTCS Pa3HOCTb
N 2
<Oy, == [f(O)dx—>c, F(xP)= [e,(x)f (dx), @

T

N 3
e EN(X):gg(x)_;ci5(x—xm)' 3)
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1, XxeQ, - - -
go(X) = {0 O , O(X) - nenbra dynxius lupaka, N - umncno ysnos. B (2) u (3) ¢ (x)

Ha3bIBACTCS PYHKYUOHAIOM nocpeuinocmu KyoatypHoit popmyisl (1).
ITycte Qynkuns f (x) MPUHAIIEKUT HEKOTOPOMY ITpOCTpaHCTBY baHaxa B, torma ¢ N (X) Oyzner

*
(I)YHKLII/IOHEIJ'IOM H3 COIMPAKCHHOTO MPOCTPAHCTBA B . HpennonaraeTc;I, YTO 3TO NPOCTPAHCTBO KOMIIAKTHO

BJIOXKEHO B IPOCTPAHCTBO HEMPEPHIBHBIX (DYHKIMIA, 3aaHHBIX B 06macT )

B—>C(). 4

DyHKIUOHAT ¢ (X) 3aManBEli Ha B’ uHeiHBIT M HeNpepHIBHEIA, a B cuily ycioBus (4) u
OTpaHUYCHHBIN, T.€. UMEEM:

|<n. f = =|ensB7|-|frB). O

U3 ouenkwu (5) BUIHO, YTO Ka4eCTBO KyOaTypHOH (OPMYIIBI XapaKTepH3yeTcsi HOpMOW (pyHKIIMOHATA

MOTPEIIHOCTH, KOTOpas onpeaeisercs GopMyioi
<¢n T =] ()

”fw /B ” = IIfSIléIIIEO [T /8]

u sBisieTcs (PyHKUMEHl Hew3BecTHBIX KOA(GHUIMEHTOB M Yy310B. IlosTOMYy Ui BBIYMCIHUTENBHON
MPAKTHKU IOJIE3HO YMETh BBIYHCINTh HOpMY (yHKIMOHANA morpemHoctd (6) u onenuts ee. OThICKaHUE

MHHMMyMa HOPMbI (DYHKIMOHANA MOTPEMIHOCTA MO C, H x*) ectp 3amaua Ha uccnenoBanme GbyHKIMU
MHOTHX NEPEMEHHBIX Ha OKCTPEMyM. 3HAY€HHs C, H x*) | peanusyromme dTOT MHHUMYM, ONPE/ICISIOT
ontTUMajbHyIo Gopmyny. Takum obpazom, onmumansHol Kybamyphot ¢hopmynoti Mbl OyAEeM CUUTATh TAKYIO,
B KOTOpOIi mpH 3axanHoM urcie y3moB N (yHKIHOHAT MOrPeIIHOCTH HMeeT HaHMEHBIITYIO HOPMY.

Hacrosmas pabota mocssimiena aist GyHKIANA N — IepeMeHHbIX
f (X, X,,...X,,) TpUHauIexKamx B npocrpanctee CM (T ), T.e.

f (X, X,,.0.X,) e Cm (T,)), rae T, - N MepHBIX TOP.
OnpenesieHue 1. MHOXeCcTBO T, ={x=(%X,%,...X,); X ={t.} t =R} rae
{t. }=t —[t ] T-¢ ApobHas nons t, , Ha3bIBaeTCA N — MEPHBIM TOpOM T [1] -
Onpenenenne 2. ITpoctpanctso C (M (T,,) ompenensiercss Kak 3aMbIKaHHE MHOXKECTBO KOHEUHBIX
psanoB Pypse
> Flyle 00 = £ (%)
7

B IIOJIyHOpME

” f(X)| cm (Tn)” _ TEET‘X Z|7|m ?[7/]8727Ii(7,x) , (D)
i s

e (%X)=k21:7k x M F1=< £ (5,270 >= [ £ () e dx
- :

T.e. K03 dunuentsr Oypre.
Paccmotpum kyOatypHyro Gopmyiy.

I P(x) f (x)dx zi“c/1 f(xP)’ (8)

rne P(X) - Becosas Gynkuus, C, - kospdumuenter u X - ysnbi kyGaryproii hopmyst (8).
KybatypHoii ¢popmyinsl (8) conoctaBuM 0000IICHHYIO QYHKITHIO

0(x) = P(X)&r (X) — icﬂ5(x — x*) ©)

Y Ha30BeM e¢ (DyHKIIMOHAIOM MOTPELIHOCTH.
3nece O(X) - bynkuus Jlupaka u &r (X) - xapakrepuctuyeckas pyHkuus Topa T, T.€.
1, a&nee xeT,
8.'_ (X) = O ~vix — "
n 0, anee xeT,
3ajaya IOCTPOCHMS HAWIY4IIMX KyOaTypHbIX (OPMyI HaJ NPOCTPAHCTBOM (S (T, ) - 9TO

BBIYHCJIICHUC CJIC,I[YIOHleﬁ BCIIMYHUHBI:
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o ) by (x),f(x)>|, (10)
0y (X)/C*(T)||= inf_ sup [< ¢n A
” N ( )/ ” ci x | £ (|0 || f (X)/C(m) (Tn)”
rae G(m*(T.) - CONPLKEHHOE IPOCTPAHCTBO K IPOCTPAHCTBY C (™ (T, )-
J11s OLIeHKH MOTPEIIHOCTH KBaIpaTypHOU hopMyssl HEOOXOANMO PELINTE CIEAYIOUIYIO 3aaa4y.
3anaua 1. Haiitu Hopmy dyHKIHOHaMa norpentaocty (9) manHoit KyoarypHoii Gpopmyssr (8). CHavana
Mbl JIOJDKHBI BBIYUCIUTH HOPMY ” 04 (X)/E (T, )” (yHKUHMOHANA OTPEelIHOCTH ¢ (x) ma

IPOCTPAHCTBE (™ (T ), @ IOTOM eCIIH TpeOyeTcs MOCTPOUTH HAMITYUIIYIO KyOaTypHYIO (opMyIly, BapbUpys
C, 1 ,» ( a4 m) HEOOXOIMMO PEIINTh CIETYIONIYIO 3a/1ady.
. 0 o)

3amaua 2. Haiitu Takue 3HaYeHns C, U X , YTOOBI BHIIOIHSIIOCH paBeHCTBO (10).

B Hacrosieit pabote 3aiiMEMCs perieHreM MepBoit 3a1a4u st BECOBOM KybaTypHO# dopmyisr (8), T.e.
BBIYUCIICHUEM HOPMBI = (my~ KIIMOHAJIa TIOTPEIIHOCTH KyOaTypHOit MYJIbI

CHEHHEM HOPMEL || | () /&= (T, )| dynkimo OTPENIHOCTH , (x) KyOaTypHO# dopmy.

(8).

CrpaBeiuBO CIICTyOTIIast

Teopema. [Ins HopMmbl (yHKIHoHaAna morpemHocTr (9) KydarypHoit dopmynsl (8) B mpocTpaHCTBE
C (™ (T, ) MMEET MECTO CIIEYIOLIETO PABEHCTBA

, (11)

~ N
_ P[>]1—>_C,e 27
lecotcm | —inf [

AR 2T 4 o ldx
-~ |>=0 e

rae jy - HpOU3BOJILHOC JIEUCTBUTEIHLHOE YHCIIO.
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amaliy matematika va dasturlash axborot texnologiyalari kafedrasi
texnologiyalari o‘gituvchisi

kafedrasi dotsenti
DASTURLASHTIRILGAN O‘QITISHNING DIDAKTIK ASOSLARI

Maqgola asosan dasturlashtirilgan ta’limning tavsiflangan metodologiyasidan amaliy jihatdan
foydalanib, didaktik dasturiy va multimediali interfaol vositalardan foydalanish asosida erishilgan natijalar
tajribasiga asoslanadi. Dasturlashtirilgan o ‘gitish deganda o ‘quvchilarning bilish faoliyatini didaktik
dasturiy va multimediali interfaol vositalar yordamida boshqgarish orgali o ‘quv-tarbiyaviy ishlar tizimini
amalga oshirish tushuniladi. Mazkur maqola, asosan, uchta gismdan iborat bo ‘lib, dasturlashtirilgan
ta’limning yagona muammosining uch tomonini ochib beradi: dasturlashtirilgan za’limning tarixi va uning
mohiyati, dasturlashtirilgan ta’limning didaktik asoslari hamda dasturlashtirilgan ta’limning amalga
oshirishdagi samaradorligi ta kidlangan.

Kalit so“zlar: didaktika, ¢a’lim, dasturlashtirilgan za 'lim, o ‘qitishning didaktik asoslari, metodologiya

Cmambss 6 OCHOBHOM OCHOBAHA HA ONbIME UCHONbL306AHUS pesyibmamos OUOAKMUYECKO20
npocpammuposanust u Myﬂbmwweduﬁﬁbzx UHMEPAKMUBHBIX UHCMPYMEHMOE, UCNOJIb3YA HA NpAaKkmuke
ONUCAHHYIO MEMOO0IOUI0 NPOSPAMMHO20 00VHeHUs. 3anpoepamMmuposantoe oOyueHue - 5mo peanu3ayus
cucmembl OCHUMAMENbHOU pabomul uepes ynpaesienue yueOHou 0esimenbHOCHbI0 CIYOeHNOo8 ¢ NOMOUbIO
OUOAKINUYECKO20 npoepamMmHoco obecnevyenus u Myﬂbmumeduzinbzx UHMEPAKMUBHBIX UHCMPYMEHMOB.
Cmambsi 6 0OCHOBHOM pa3()ejzeHa Ha mpu yacmu u packpbsleaem mpu dacnexkma yHuKaJleOLZ I’lp06ﬂ€]l/lbl
npozcpammHozco o6yquuﬂ.' ucmopus u CyuwHocms npocpammHo2o O6ylleHuﬂ, ouoaxmuyeckue O0CHOB8bl
NpoSPaAMMHO20 00YyUeHUA U IPDEKMUBHOCIb NPOCPAMMHO20 00VHEHUS 8 PeaNU3ayUl.

Knrouesvle cnosa: oudaxmuxa, 006pazoéanue, Npocpammuoe oOyuenue, OUOAKMUYECKUE OCHOBbL
00yueHUs, MEMOOUKA.

The article is mainly based on the experience of using the results of didactic programming and
multimedia interactive tools, using the described program learning methodology in practice. Programmed
teaching is the implementation of a system of educational work through the management of educational
activities of students using didactic software and multimedia interactive tools. The article is mainly divided
into three parts and reveals three aspects of the unique problem of program learning: the history and essence
of program learning, the didactic foundations of program learning, and the effectiveness of program learning
in implementation.

Key words: didactics, education, program training, didactic foundations of teaching, methodology.

Kirish. Zamonaviy didaktikada ta’limni axborotlashtirish deganda ko‘pincha o‘quv jarayonida
kompyuter texnologiyalari va yangi pedagogik texnologiyalardan foydalangan holda maktab o‘quvchilarining
kognitiv faoliyatini boshgarish vositasi sifatida foydalanish hamda o‘gituvchi va o‘quvchini faoliyatini
faollashtiradigan o‘quv materiallari va vizual ma’lumotlar bilan ta’minlash tushuniladi. O‘rganish nazariyasini
ochib beruvchi fan didaktika deb ataladi. O“qgitish - bu o‘quvchining bilish faoliyatini tashqi nazorat gilish
orgali amalga oshiriladigan va o‘quvchining bilish imkoniyatlarini shakllantiradigan va rivojlantirishga olib
keladigan magsadli jarayondir. O‘z-o‘zini o‘rganish jarayoni tashgaridan boshqgarilmaydi va ko‘pincha “sinov”
va “xato”lar orgali amalga oshiriladi. Bizni, asosan, kognitiv faoliyatni tashgi nazorat gilish muammolari,
shaxs tomonidan xulg-atvor ko‘nikmalarini egallashning intensiv jarayoni gizigtiradi. Didaktikaning asosiy
savollaridan biri ta’lim mazmunini ganday aniglash masalasidir.

Ma’lumki, o‘gitish mazmuni ilmiy-amaliy bilim darajasi, tayyorgarlik darajasi, o‘quvchilarning bilish
imkoniyatlari, anig hayot sharoitlarida o‘quvchilarning keyingi faoliyatiga qo‘yiladigan talablar kabi obyektiv
omillardan kelib chigib belgilanadi. O‘gitish mazmunini aniglash uchun, birinchi navbatda, o‘gitish
magsadlarini yetarlicha batafsil va aniq shakllantirish kerak. Ta’lim modelining asosini o‘rganish natijasida
erishilgan faoliyatning mumkin bo‘lgan turlari bo‘yicha shaxsning gobiliyatlari shaklida ochilgan o‘quv
magsadlari tashkil etadi.

Asosiy gism. Ta’lim inson faoliyatining eng gadimiy bargaror bo‘lgan va doimo takomillashtirilib
boriladigan murakkab jarayonlaridan biridir. Bu jarayonning ahamiyati juda katta — ta’limsiz zamonaviy
insoniyat jamiyati mavjud bo‘Imaydi, o‘rganishsiz, keng ma’noda ijtimoiy taragqgiyot bo‘lmaydi. Asosan, xalq
ta’limi tizimini uzluksiz takomillashtirish imkoniyati jamiyatning ijtimoiy tuzilishiga, ushbu jamiyatda
pedagogika va psixologiya fanining rivojlanish darajasiga bog‘liq bo‘lsa-da, uni zamonaviy axborot
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texnologiyalari va didaktik dasturiy vositalar yordamida uyg‘unlashtirish bugungi kunning dolzarb
masalasidir.

Rivojlangan mamlakatlarda maktab ta’limini rivojlantirish uchun, aynigsa, qulay sharoitlar yaratish
o‘quvchilarning dunyogarashini, matematik tafakkurini va tanqidiy fikrlashini rivojlantirishga juda katta
e’tibor garatilmogda. Bu mamlakatlarda keng rivoj topgan tabiiy-texnika fanlari va ular asosida ilmiy-
pedagogik garashlar, umuman, bilish jarayonining, xususan, o’quv jarayonining obyektiv gonuniyatlarini
tobora anigroq aks ettirmoqda. Biroq tabiat va texnika fanlari yutuglari pedagogikada doimo biroz kechikish
bilan qo‘llaniladi, bu esa ushbu fanlarda olingan natijalarni didaktik hodisalarga qo‘llashning juda
murakkabligi bilan izohlanadi. Bu borada I.I. Sechenov va I.P.Pavlovning klassik asarlarida bayon etilgan
bilish nazariyasi, dialektik mantiq, fiziologiya va psixologiya sohasidagi ilmiy merosning eng boy g‘oyalaridan
aniq uslubiy foydalanish bo‘yicha hali ham davom etayotgan ishlarni eslatib o‘tish kifoya [1, 16].

Pedagogikaning yetakchi tushunchalaridan biri bo‘lgan o‘quv jarayoni ko‘pincha o‘gituvchilar
tomonidan fagat o‘gituvchi va o‘quvchi o‘rtasidagi birgalikdagi faoliyat va aloga sifatida tashgi ko‘rinishi
bilan namoyon bo‘lishi bilan tavsiflanadi. O‘quv jarayonining mohiyatini ko‘rib chigishga bunday yondashuv
yetarli emas, chunki o‘rganish tushunchasi nafagat pedagogika fanlari, balki psixologiya, fiziologiya va
kibernetika tomonidan ham qo‘llaniladi. O‘quv jarayonining samaradorligini baholashda anigrog usullardan
foydalanish uchun o‘zi gabul gilgan ma’lumotlar asosida atrofdagi dunyoga ogilona ta’sir gilish nuqtayi
nazaridan o‘z xususiyatlarini yaxshilashga qodir bo‘lgan har ganday tizimni bildiruvchi o‘quv tizimi joriy
etiladi [1, 24].

Dasturlashtirilgan o‘qitish — ta’lim metodlaridan biri bo‘lib, dastlab XX asrning 40-50-yillarida
AQShda, keyin Yevropada rivojlana boshladi. O‘gitish texnologiyasining rivojlanishiga, texnik jihatdan
murakkab o‘gitish tizimlari nazariyasi va amaliyotining rivojlanishiga turtki bo‘ldi. Dasturlashtirilgan ta’lim -
kompyuter o‘quv vositalaridan foydalangan holda o‘quv dasturiga muvofiq bilim va ko‘nikmalarni nisbatan
mustaqgil va individual ravishda o‘zlashtirish. An’anaviy o‘gitishda o‘quvchi odatda darslikning to‘lig matnini
o‘qiydi va uni mushohada giladi va o‘zlashtirishga harakat giladi. Dasturlashtirilgan ta’limning asosiy g‘oyasi
- 0‘quv dasturidan foydalangan holda o‘rganishni boshgarish, o‘quvchining o‘quv harakatlarini tartibga solish
hamda nazorat gilish orgali keying bosgichni amalga oshirishdan iborat.

Dasturlashtirilgan ta’lim metodi - amerikalik professor Skinner tomonidan ishlab chigilgan bo‘lib,
Skinnerning fikricha “o‘qitish jarayonida o‘quv materiallari kichik-kichik bo‘laklarga bo‘lib, ketma-ketlik
asosida amalga oshirish hamda o‘quvchining o‘quv materialini o‘zlashtirishda va nazorat gilish yordamida
o‘quvchining o‘zlashtirganligini aniglab, xatolik darajasi 5% dan oshmasagina keyingi bosgichga o‘tish orgali
o‘rganishni davom ettirish lozimligi ta’kidlanadi” ushbu usul dasturlashtirilgan ta’limning chizigli algoritmi
yoki Skinner algoritmi deyiladi.

Ushbu algoritm asosan dasturlashtirilgan ta’limning asosiy magsadi kompyuterli yondashuv asosida
o‘quv jarayonini boshgarishning samaradorligini oshirishga, o‘quvchilarning mustagqil ishlash ko‘nikmalarini
shakllantirishga, o‘quv materiallarini tezkor egallash orqali bilim, ko‘nikma va malakalarini mustahkamlashga
garatilgan bo‘lib, u quyidagicha amalga oshirilishi ta’kidlanadi. U o‘gitishni tashkil etish uchun quyidagi
talablarni go‘yadi [4]:

- o‘qitish jarayonida o‘quvchi o‘quv materialini sinchkovlik bilan o‘rganishi va go‘yilgan “qadamlar”
ketma-ketligida belgilangan bosgichdan o‘tishi lozim;

- o‘gitish jarayoni shunday tuzilishi kerakki, o‘quvchi o‘gish jarayonida o‘quv materialini nafagat idrok
etsin, balki uni o°zlashtirib keying badamga o‘tishga harakat gilishi lozim;

- keyingi materialni o‘rganishga kirishishdan oldin o‘quvchi avvalgi o‘quv materiallarini mustahkam
o‘zlashtirganligini his gilishi va o‘zida mujassamligiga ishonch hosil gilishi kerak;

- o‘quvchiga materialni kichik gismlarga (dasturning “bosqichlari”) bo‘lish yordamida o‘quv materialni
o‘zlashtirishga undash, taklif gilish va hokazolar orgali yordam berishni ta’minlash lozim;

- o‘quvchining har bir to‘g‘ri javobi uchun fikr-mulohazalardan foydalangan holda mustahkamlanishi
va o‘quvchini gizigishini nafagat shakllantirish balki rivojlantirish lozim;

- ushbu tizimga ko‘ra, tinglovchilar o‘quv dasturining barcha bosgichlarini ketma-ket, dasturda berilgan
tartibda muvoffagiyatli o‘tishi lozim. Har bir bosgichdagi vazifalar axborot matnidagi bo‘shligni bir yoki bir
nechta so‘z bilan to‘ldirishdir. Shundan so‘ng, o‘quvchi o‘z yechimini oldindan gandaydir tarzda topilgan
to‘g‘ri javoblar bilan tekshirishi kerak. Agar talabaning javobi to‘g‘ri bo‘lsa, u keyingi bosgichga o‘tishi kerak;
agar uning javobi to‘g‘ri javobga to‘g ri kelmasa, u yana topshirigni bajarishi kerak.

Shunday qilib, chizigli dasturlashtirilgan o‘qgitish tizimi vazifalarni xatosiz bajarilishini nazarda tutuvchi
o‘qgitish prinsipiga asoslanadi. Shuning uchun dasturning bosgichlari va topshiriglari eng zaif o‘quvchi uchun
mo‘ljallangan. B.Skinnerning fikricha, talaba asosan topshiriglarni bajarish orgali o‘rganadi va topshirigning
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to‘g‘ri bajarilishini tasdiglash talabaning keyingi faoliyatini rag‘batlantirish uchun mustahkamlovchi manba
bo‘lib xizmat qiladi [2].

Chizigli dasturlashtirilgan ta’lim dasturlari barcha o‘quvchilarning xatosiz gadamlari uchun
mo‘ljallangan, ya’ni ularning eng zaiflari imkoniyatlariga mos bo‘lishi kerak. Shu sababli, dasturlarni tuzatish
ta’minlanmaydi: barcha o‘quvchilar bir xil topshiriglar ketma-ketligini oladilar va bir xil bosgichlardan
o‘tishlari kerak bo‘ladi. Shuning uchun ham chizigli dasturlashtirilgan o‘qitish metodi deyiladi ya’ni, bir xil
chizig bo‘ylab harakatlanishadi.

Muhokamalar va natijalar. Dasturlashtirilgan ta’limni rivojlantirishga yangicha yondoshuv bilan
1960-yilda amerikalik pedagog Norman Krouder ham oz hissasini go‘shdi, u tomonidan dasturlashtirilgan
o‘gitishning tarmoglanuvchi algoritmi yoki Krouder algoritmi ishlab chigildi. Krouder fikricha “o‘gitish
jarayonida o‘quv materiallari kattaroq bo‘laklarda hamda giyinlik darajasi yetarli bo‘lgan tarzda beriladi,
o‘quvchi savollarga javob berolmasa, ya’ni o‘zlashtira olmasa, unga nisbatan oddiyroq usulda tushuntiriladi.
Ya’ni yopiq test savollardan foydalanish orgali amalga oshiriladi savol va uning bir nechta javoblari mavjud
bo‘lib, ulardan fagat bittasi to‘g‘ri javobga ega (hozirgi test sinovi). Agar o‘quvchi noto‘g‘ri javobni tanlasa,
dastur unga xatoga yo‘l go‘yilganligini tushuntiradi va keying bosgichga o‘tish uchun mashglarni bajartiradi.
Agar o‘quvchi to‘g ri javobni tanlasa, dastur bu javobning hagigatdan ham to‘g‘riligini tushuntiradi. Har bir
o‘quvchining o‘quv materialining o‘zlashtirish usuli turli xil bo‘ladi. O‘rgatuvchi dastur o‘quvchiga
o‘rgatishning eng samarali yo‘lini tanlaydi”.

Dasturlashtirilgan ta’limni qo‘llab-quvvatlash va rivojlantirish borasida Angliyaning Sheffild
unveristetining psixologlari tomonidan, chizigli va tarmoglanuvchi algoritmli dasturlashtirilgan ta’lim
usullarini birlashtirgan holda aralashtirilgan algoritm yoki Sheffild algoritm asosida o‘gitishni ishlab chigdilar
hamda dasturlashtirilgan o‘qgitishning didaktik tamoyillarini ko‘rsatib berdilar.

Dasturlashtirilgan o‘gitishni amalga oshirish borasida XX asrning 70-yillaridan boshlab, bir gancha
olimlar N.F.Talizina, P,Y.Galperin A.M.Matyushkin, L.H.Landa, I.I.Tixonov va boshgalar ham o‘zlarining
garashlarini ilgari surdilar. Ularning fikricha dasturlashtirilgan ta’limning magsadi kompyuterli yondashuv
asosida o‘quv jarayonini boshgarishning samaradorligini oshirish, o‘quvchilarni mustaqil ravishda bilim
olishlarini va o‘quv materiallarini tezkor hamda samarali tarzda egallashlaridan iboratdir.

XXI asr nafagat “axborot texnologiyalari” asri, balki intellektual bilimning salohiyati o‘zini namoyon
gila oladigan asr sifatida ham xalgaro mutaxassislar tomonidan e’tirof etilmogda. Zamonaviy axborot
texnologiyalari va multimediali interfaol didaktik-dasturiy vositalardan foydalanib dasturlashtirilgan ta’lim
metodlarini go‘llash hozirgi davrning talablaridan biri hisoblanadi. Jamiyatni barcha sohalarini
axborotlashtirish bilan bog‘lig omillar, maktab o‘quvchilarini yetarli darajada tayyorlash zarurati va
zamonaviy kompyuterlardan samarali foydalanish bilan bog‘lig muammolarni hal qilish lozimligi
ugtirilmoqda. Ko‘p hollarda interfaol multimediali texnologiyalaridan foydalanish o‘quvchilarning faolligini
oshirishga, ta’limning sifat va samaradorligini yuqori bosgichga ko‘tarishni ta’minlashga ijobiy ta’sir
ko‘rsatadi. Interfaol didaktik-dasturiy va multimediali texnologiyalar asosida ta’lim samaradorligini oshirish
quyidagi didaktik tamoyillarni go‘llab-quvvatlashga bog‘lig:

1. Tizimlilik tamoyili. Dars jarayonida go‘llaniladigan didaktik materialni soddalashtirish, tizimlilik
asoslariga muvofig ravishda rejalashtirish hamda o‘quv materialini mantigiy gismlarga ogilona tarzda
tagsimlash talab gilinadi. Ushbu tamoyilni dasturlashtirilgan ta’lim asosida amalga oshirishda asosan:

- zamonaviy kompyuter uchun dasturlashtirilgan didaktik-dasturiy vositani ishlab chigish orgali o‘quv
predmetining rasmiylashtirilgan modelini yaratish va uni aniglashtirish lozimligini taklif gilinadi;

- har bir mavzu kichik-kichik bo‘laklarga ogilona va samarali tarzda bo‘lingan holda tizilashtirilishi
hamda amalga oshirilishi lozim;

- yaratilgan didaktik dasturlar ma’lumotlar bazasini mavzular guruhiga va hatto butun kursga ajratish
imkoniyatini berishi lozim;

- o‘quv jarayoni ham didaktik-dasturiy vositalar hamda multimediali interfaol texnologiyalaridan
foydalangan holda amalga oshirilishi lozim;

- o‘gitishning noan’anaviy va an’anaviy shakllarini giyoslash asosida dars jarayonining bosgichlari aniq
tarzda tizimlashtirilishi lozim.

2. Faollik tamoyili. O‘quvchilarning faolligi — zamonaviy umumiy o‘rta ta’limning muammolarini hal
gilishning kalitidir. O‘quvchilarni o‘z-o‘zini boshqarishi, o‘z-o‘ziga odilona baholash barobarida o‘z-o‘zini
faoliyatga jalb qgilishi hamda faolligini namoyish gilishi dars samaradorligini ta’minlashning asosiy omillardan
biri hisoblanadi.

Hagigatdan ham, dasturlashtirilgan ta’lim metodlari interfaol didaktik-dasturiy vositalar va multimediali
texnologiyalar asosida o‘quvchilarni dars jarayonida beriladigan o‘quv materiallarini beixtiyor
o‘zlashtirishlariga jalb qgila oladi. Darsning natijaviyligini yaxshilanishning muhim shartlaridan biri -
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o‘quvchilar tomonidan kompyuter tizimiga kirish, ularda bilimlarni faoliyat tizimiga Kiritishni amalga oshirish
hisoblanadi. Multimediali interfaol texnologiyalari yordamida o‘quv mulogotini shakllantirishning asosiy
muammosi - odatda ba’zi variantlarni tanlashda yoki kalit so‘zni kiritishda paydo bo‘ladigan o‘quvchilarning
haddan tashqari ko‘p javoblarini olish hisoblanadi.

3. Mustagillik tamoyili. O‘quvchiga o‘z yechimini tanlashga, uning samaradorligini baholashga imkon
beradigan mustagillikga ega bo‘lishni talab giladi. Shunga ko‘ra o‘quvchilarni tanlash huquqi mavjud bo‘lib,
savolga o‘zicha javob berishi va keyin javobni namuna bilan hamda oldingi javoblar bilan taggoslay olishidir.

Ushbu o‘quv jarayonini tashkil etish jarayonida maktab o‘quvchilari o‘z ishlarini aks ettirishni, tahlil
gilishni, uni baholashni, namunalar bilan tagqoslashni o‘rganadilar. Vazifani hal gilishdan gonigish hissi yangi
bilimlarni olishga garatilgan o‘quv, ijodiy, mustaqil ishlarga bo‘lgan ehtiyojni keltirib chigaradi.

4. Qiyinchiliklarni yengib o‘tish tamoyili. Dasturlashtirilgan ta’limda multimediali texnologiyalaridan
va didaktik dasturiy vositalardan foydalangan holda o‘quvchilar berilgan vazifalarni diggat bilan o‘rganishi,
kompyuter va o‘quvchi o‘rtasidagi suhbat mazmunini sinchkovlik bilan mushohada qilishi lozim. Vazifalar
o‘quvchilarning bilim darajasiga muvofig bo‘lishi, mashqglarni turli-tuman didaktik o‘yinlar ko‘rinishda
amalga oshirish hamda dasturning imkoniyatlari va vazifalari tagdim etilgan murakkablik ishining
boshlang‘ich bosgichida o‘zgarishi mumkin. Bu hagigatdan ham o‘quvchini bilim darajasiga mos keladigan
darajada o‘qitishga imkon beradi va uni juda oson yoki juda giyin muammolarni hal gilishdan ozod giladi. Bu
borada nafagat giyinchilikni yengib o‘tish, balki mashglarni oson va ogilona yengib o‘tishda baholiqudrat
yordam beradi.

5. Nazariyaning amaliyot bilan bog‘ligligi tamoyili. Ushbu tamoyil shuni ko‘rsatadiki, bilimning
ahamiyati uning haqigiy hayotdagi ma’nosi bilan anglashdan iboradir. Shunday qilib, o‘quv jarayonida
dasturlashtirilgan ta’lim metodlaridan va multimediali interfaol texnologiyalardan foydalanish ta’limdagi
nazariy va amaliy jihatlarning muvozanatini amaliyot tomoniga o‘zgartirishga imkon beradi, chunki ular
hodisa va jarayonlarini farglashga va modellashtirishning noyob imkoniyatlarini ochib berishga egadir.

Didaktik dasturiy va multimediali interfaol texnologiyalarini go‘llashda ta’limning afzalligi shundan
iboratki, ta’lim amaliy tomonni egallaydi: ishning mulogot xarakteri, modellashtirish imkoniyatlari predmetga
amaliy masalalarni yechish shaklida o‘qgitish kiradi. Bunda loyihalash va modellashtirish usullaridan
foydalanish tavsiya etiladi.

6. Individuallashtirish tamoyili. Multimedia texnologiyalaridan foydalangan holda ta’limni
individuallashtirish ishning interaktiv xususiyati bo‘lib, har bir o‘quvchini kompyuter yordamida o‘rgatishni,
o‘quvchining bilimini va yosh xususiyatini hisobga olgan holda amalga oshirishning mavjudligi bilan bog‘lig.
O‘quvchilarning individual xususiyatlarini interfaol multimedia texnologiyalari va didaktik dasturlari
yordamida chuqurrog va aniqrog hisobga olish hamda uni amalga oshirish mumkin. Maktab o‘quvchini
oldindan tayyorgarlik yordamida tayyorlash darajasi aniglanishi mumkin va shu darajaga muvofiq nazariy
materiallar, muammolar shuningdek, maslahatlar va yordamlar berib borish mumkin. Bilimi sayoz
o‘quvchilarni o‘rganishda nazariy ma’lumotlarni tushuntirishni osonlashadi, savollar va muammolar
soddalashtiriladi, o‘quvchiga tushuntirishdagi yordam to‘g‘ridan-to‘g‘ri maslahat xarakteriga ega bo‘ladi.
Igtidorli o‘quvchilarni o‘rganish va ularning bilim darajasiga mos bo‘lgan masalalar o‘quvchiga nazariy va
amaliy jihatdan tushuntirilib yangicha bosgichda olib boriladi. Natijada ijodiy muammolar ixtirochilik va
bilvosita amalga oshirish xarakteriga ega bo‘ladi.

Multimedia yordamida o‘quvchilar bilimlari, uning shaxsiy xususiyatlari bo‘yicha bo‘shliglarni
tashxislash va unga muvofiq ta’limni shakllantirish mumkin bo‘ladi. Har bir o‘quvchi ma’lum bir o‘quvchiga
mos keladigan tezlikda o‘qgish imkoniyatiga ega bo‘ladi. Keyin o‘quvchilar javoblarning sifatiga garab yuqori
yoki quyi darajadagi o‘gish bosgichiga go‘yiladi. Bundan tashqari, ushbu darajalar tuzatiladi, ular o‘quv
materialining katta hajmini o‘zlashtirish darajasiga bog‘liq holda amalga oshiriladi. Aytgancha, multimedia
vositalarining turli xil variantlari o‘quvchining individual xususiyatlariga mos keladigan o‘quv dasturini
tanlashga imkon beradi.

7. Samaradorlik tamoyili. An’anaviy o‘rganishda ushbu prinsip o°gituvchining didaktik materiallarni
shakllantirishini amalga oshirishda vagtdan to‘g‘ri va ogilona foydalanishda bir gancha muammolarni
tug‘diradi.

Oc‘qitish jarayonida interfaol multimedia vositalaridan va didaktik-dasturiy ilovalardan foydalanish, bir
gancha yangi jihatlar yordamida o‘gish jarayonini optimallashtirish muammosini yechishni amalga oshiradi.
Multimedia texnologiyalaridan foydalanish asosida an’anaviy o‘qgitishdagi ba’zi bir muammolarni yechishni
va o‘gituvchining mashshagatli mehnatini yengillashtiradi.

Maktab o‘quvchilarining o‘rganilayotgan fanga bo‘lgan gizigishini, o‘quvchilarning faolligini va ta’lim
samaradorligini va natijaviyligini ta’minlashning asosiy shartidir. Bu gizigish ko‘plab omillar bilan bog‘liq
bo‘lib, mavzuning mazmuni, uning murakkablik darajasi, o‘gituvchini rag*batlantirish jarayonini tashkil etishi,
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o‘gituvchining shaxsiy fazilatlari, uning pedagogik mahorati, o‘quvchilarning o‘zaro do‘stona ragobat mubhiti,
sinfdagi o‘zaro munosabatlar, ma’lum bir fan tomonidan tagdim etilgan yo‘nalishlari bo‘yicha o‘gitishdagi
ijtimoiy munosabatlarni shakllantirishni amalga oshiradi.

Xulosa. Shunday qilib, dasturlashtirilgan ta’lim maktab amaliyoti va ta’lim nazariyasida ilmiy-texnik
ingilob davri deb ataladigan jadal rivojlanish davrining uchta asosiy tendensiyasining kesishish nugtasi sifatida
paydo bo‘ldi. Bu uchta tendensiyani quyidagicha shakllantirish mumkin: fan va amaliyot o‘rtasidagi bog‘liglik,
shaxs tomonidan ilgari amalga oshirilgan ba’zi harakatlarni avtomatlashtirish, hayotning turli tomonlarini
zamonaviy tashkil etishda boshgaruv rolining ortishi. Ma’rifatga o‘tgan zamonaviy sivilizatsiyaning bu
tendensiyalari oxir-ogibat dasturlashtirilgan ta’limga olib keldi. Bu tushunchada bu ilmiy-texnikaviy ingilob
davridagi ta’lim rivojlanishining tarixiy gonuniyatidir. Dasturlashtirilgan ta’limni ortigcha baholamaslik
kerak, lekin uni e’tiborsiz qoldirmaslik ham kerak. Ushbu usul juda muhim va dinamik rivojlanmoqda.

Shunga garamay, kompyuter texnologiyalari va masofaviy ta’limning rivojlanishi o‘quv amaliyotida
dasturlashtirilgan ta’lim nazariyasi rolini oshiradi.
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Kirish. Jahon ta’lim sohasidagi rivojlanish tendensiyalari axborotlashgan jamiyatda o‘gitishning
zamonaviy didaktik vositalarini kengroq joriy etish va ularning samaradorligini yanada oshirishning
dolzarbligini Ko‘rsatmoqda. Yevropa mamlakatlariga xos global ta’lim muhitini shakllantirishga ilmiy
yondashuvlar kontekstidagi “megatendensiyalar” Ko‘rsatadiki, ta’limning uzluksizligi va amaliy
yo‘nalganligini ta’minlash, mustaqil ta’lim olish, ijodiy rivojlanishga yo‘naltirish, o‘gitishning yangi
formatlarini faol rivojlantirishda zamonaviy didaktik vositalarni yaratish va ulardan foydalanish
mexanizmlarini dars jarayoniga to‘g‘ri qo‘llay oladigan bo‘lajak informatika fani o‘qituvchilarini tayyorlashda
raqamli texnologiyalarni tatbiq etish tendensiyasini takomillashtirish alohida ahamiyat kasb etmoqda.
Respublikamizda mustaqillik yillarida kadrlar tayyorlashning yangi tizimi yaratilib, mutaxassislar sifatiga
go’yiladigan zamonaviy talablarga javob beradigan yuqori malakali, raqobatbardosh, tanlagan ta’lim
yo‘nalishi bo‘yicha mustaqil ishlay oladigan, mamlakatning ilmiy-texnik, ijtimoiy-igtisodiy va madaniy
rivojlanishiga munosib hissa qo‘shishga qodir, jadal ilgarilayotgan ijtimoiy-iqtisodiy taraqqiyot sharoitiga
moslasha oladigan, yuksak madaniy va ma’naviy-axloqiy sifatlarga ega bo‘lgan mutaxassislar tayyorlash izchil
amalga oshirilmoqda. Kadrlar tayyorlashda yanada yuqori natijalarga erishish uchun ta’limning yakuniy
magsadlarini adekvat anglash, uni takomillashtirish hamda mazmunan zamonaviylashtirish, aynigsa,
o‘gitishning interfaol metodlari va zamonaviy didaktik vositalarini, supertyutorlar (mashq gildiruvchi
dasturlar), kasbiy tyutorlar (kasbiy faoliyaga oid dasturlar asosida yaratilgan o‘quv materiallari) shaklidagi
o‘rgatuvchi kompyuter dasturlarini qo‘llash va rivojlantirish borasida keng gamrovli magsadli ishlarni amalga
oshirish ta’lim-tarbiya sohasidagi strategik vazifalarning asosiy yo‘nalishlari bilan belgilanadi.

Oc‘zbekiston Respublikasi Prezidenti Shavkat Mirziyoyevning (06.10.2020 y. PQ-4851-son) “Axborot
texnologiyalari sohasida ta’lim tizimini yanada takomillashtirish, ilmiy tadqiqotlarni rivojlantirish va ularni
IT-industriya bilan integratsiya qilish chora-tadbirlari to‘g‘risida”gi Qarorida: “Axborot texnologiyalari
sohasidagi kadrlarni tayyorlash tizimini takomillashtirish “Ragamli O‘zbekiston — 2030 strategiyasini
muvaffaqiyatli amalga oshirish, ragamli texnologiyalarni rivojlantirish va aholining kundalik hayotiga keng
joriy etishni ta’minlashning muhim shartlaridan biri hisoblanadi.

Asosiy gism. Axborot texnologiyalari sohasidagi kasbga tayyorlash va qayta tayyorlash tizimining
samaradorligini oshirish bo‘yicha ko‘rilayotgan choralar davlat organlari va tarmoq tashkilotlarini malakali
IT-mutaxassislar bilan ta’minlash uchun mustahkam zamin yaratmoqda.

Xususan, Muhammad al-Xorazmiy nomidagi axborot-kommunikatsiya texnologiyalari yo‘nalishiga oid
fanlarni chuqurlashtirib o‘qitishga ixtisoslashtirilgan maktab va bir qator xorijiy universitetlar filiallari
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faoliyati yo‘lga go‘yilib, tuman va shaharlarda raqamli texnologiyalarga o‘gitish markazlari bosqgichma-
bosqich tashkil etilmoqgda. Shu bilan birga, respublikaning mehnat bozorida malakali kadrlar yetishmovchiligi
axborot texnologiyalari sohasidagi o‘quv dasturlari va uslublarini takomillashtirish, ta’lim muassasalarining
IT-kompaniyalar bilan o‘zaro hamkorligini kuchaytirishni taqozo etmoqda.

Axborot texnologiyalarining o‘qgitilishini sifat jihatidan yangi bosqichga ko‘tarish, mehnat bozorining
malakali 1T-mutaxassislarga bo‘lgan talabini qoniqtirish, shuningdek, 2017-2021-yillarda O‘zbekiston
Respublikasini rivojlantirishning beshta ustuvor yo‘nalishi bo‘yicha Harakatlar strategiyasini “llm, ma’rifat
va raqamli iqgtisodiyotni rivojlantirish yili”da amalga oshirishga oid davlat dasturida belgilangan vazifalar
ijrosini ta’minlash magsadida” shunga ko‘ra juda ko‘p vazifalarni belgiladi [1].

Bugungi kunda oliy ta’lim muassasalarida ta’limni tashkil etishning dasturiy-metodik ta’minoti,
bo‘lajak o‘qituvchilarni tayyorlashning milliy va jahon ta’lim tajribasiga asoslangan tashkiliy pedagogik
mexanizmlarini takomillashtirish orqali mamlakatimiz intellektual resurslari potensialini oshirish alohida
ahamiyat kasb etmoqgda. O‘zbekiston Respblikasini yanada rivojlantirish bo‘yicha Harakatlar strategiyasiga
[2] muvofiq “Uzluksiz ta’lim tizimini yanada takomillashtirish, sifatli ta’lim xizmatlari imkoniyatlarini
oshirish, mehnat bozorining zamonaviy ehtiyojlariga muvofiq yuqori malakali kadrlar tayyorlash siyosatini
davom ettirish” bugungi kunda muhim vazifalar hisoblanadi. Jumladan, informatika fani o‘gituvchilarini
tayyorlashda o‘gitishning zamonaviy didaktik vositalarini go‘llash alohida ahamiyat kasb etadi. Jahon
miqyosida shaxsning ijodiy imkoniyatlarini rivojlantirishga imkon beruvchi zamonaviy didaktik vositalarni
o‘gitishning bosgichli (fazali) modeli asosida go‘llash (imprinting — o‘quv materiali mazmunini idrok qilish;
meorayzing — eslab qolish; avtorizatsiya — o°‘quv materiali mazmunini anglash va uni qayta tiklash; initsaitsiya
— o‘zlashtirilgan bilimlarni baholash va e’tirof etish fazalari); kasbiy kompetensiyalarni o‘gitishning
zamonaviy texnologiyalari vositasida shakllantirishning yangi modellarini ishlab chigish; axborot-
kommunikatsiya texnologiyalari vositasida o‘gitishning an’anaviy va zamonaviy usullaridan kompleks
foydalanish; bo‘lajak informatika fani o‘qituvchilarini ijodiy va ilmiy-tadqiqot ishlariga yo‘naltirishda,
umuminsoniy va ta’limiy qadriyatlarning mohiyatini ochib berishda o‘gitishning zamonaviy didaktik vositalari
imkoniyatlaridan samarali foydalanish dolzarb ahamiyat kasb etmoqgda. O‘zbekiston Respublikasi
Prezidentining 2017-yil 7-fevraldagi “O‘zbekiston Respublikasini yanada rivojlantirish bo‘yicha Harakatlar
strategiyasi to‘g‘risida”gi PF-4947-son Farmoni, 2017-yil 20-apreldagi “Oliy ta’lim tizimini yanada
rivojlantirish chora-tadbirlari to‘g‘risida”gi PQ-2909-son, 2017-yil 30-iyundagi “Respublikada axborot
texnologiyalari sohasini rivojlantirish uchun shart-sharoitlarni tubdan yaxshilash chora-tadbirlari
to‘g risida”gi PQ5099-son, 2017-yil 27-iyuldagi “Oliy ma’lumotli mutaxassislar tayyorlash sifatini oshirishda
iqtisodiyot sohalari va tarmogqlarining ishtirokini yanada kengaytirish chora-tadbirlari to‘g‘risida”gi PQ-3151-
son Qarorlari hamda mazkur faoliyatga tegishli boshqa me’yoriy-huquqgiy hujjatlarda belgilangan vazifalarni
amalga oshirishda ushbu muammoning hal etilishi muayyan darajada xizmat qiladi.

Binobarin, shuni e’tiborga olish lozimki, jahonda global o‘zgarishlar jarayoni, fan-texnika jadal
rivojlanishi hamda axborot texnologiyalarining rivojiga asoslangan axborotlashgan jamiyat muhiti ta’lim
tizimiga kuchli ta’sir etmoqda. Bugungi muntazam amalga oshirilayotgan ta’lim islohotlari, innovatsion
jarayonlarning asosiy vazifalardan biri raqamlashtirish jarayoni xususiyatlariga to‘la moslashish hisoblanadi.
Xalqaro miqyosda ijtimoiy institutlarning ta’lim tizimi boshqaruvidagi o‘zaro hamkorligini takomillashtirish
dolzarbligi tobora ayon bo‘lib bormoqgda. Shuning uchun ham Oliy ta’lim muassasalarida o‘quv jarayonlarini
axborotlashtirishning interfaol texnologiyalarini ishlab chigish, integrativ ta’lim muhitini yaratishning
pedagogik mexanizmlarini takomillashtirishga alohida e’tibor qaratish dolzarb vazifalar gatoriga kiradi.
Dunyoning hozirgi rivojlanish bosqichi ilmiy axborotlar hajmining muttasil o°sib borishi bilan tavsiflanadi.
O‘zbekiston Respublikasining “Axborotlashtirish to‘g‘risida”gi Qonuni, 2012-yil 21-martdagi “Zamonaviy
axborot-kommunikatsiya texnologiyalarini yanada joriy etish va rivojlantirish chora-tadbirlari to‘g‘risida”gi,
2013-yil 27-iyundagi “O‘zbekiston Respublikasi Milliy axborot-kommunikatsiya tizimini yanada
rivojlantirish chora-tadbirlari to‘g‘risida”gi Prezident Qarorlari, Hukumatning tegishli huquqiy-me’yoriy
hujjatlari ijrosini ta’minlash, ta’lim tizimida axborot-kommunikatsiya texnologiyalari, internet va multimedia
resurslaridan foydalanish samaradorligini oshirish orqali ta’lim-tarbiya jarayoni sifatini oshirish bugungi
kunning dolzarb vazifasidir [1]. Qolaversa, 2017 - 2021-yillarda O‘zbekiston Respublikasini rivojlantirishning
beshta ustuvor yo‘nalishi bo‘yicha Harakatlar strategiyasini “llm, ma’rifat va ragamli iqtisodiyotni
rivojlantirish yili”da amalga oshirishga oid Davlat Dasturining bevosita 165-bandi Oliy ta’lim tizimini yanada
takomillashtirish masalalariga oid bo‘lib, unda ta’lim jarayonini axborotlashtirishga doir vazifalar hamda
ta’lim subyektlarida zamon talablariga mos mediakompetentlikni shakllantirish masalalari belgilangan.

Muhokamalar va natijalar. Ta’lim muassasasining elektron axborot ta’lim muhitini yaratish sof texnik
masala bo‘lib qolmasdan, balki buning uchun muassasaning ilmiy-metodik, tashkiliy va pedagogik
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imkoniyatlarini tizimli yondashuv asosida ishga solish talab etiladi. Zamonaviy axborot telekommunikatsion
texnologiyalaridan ta’lim tizimida foydalanish quyidagi yo‘nalishlarda amalga oshiriladi:

- axborot-telekommunikatsion texnologiyalar o‘rganish obyekti sifatida, ya’ni talabalar yangi axborot
texnologiyalar, ularning tarkibiy gismlar va foydalanish sohalari bo‘yicha umumiy tushuncha va malakalarga
ega bo‘ladilar;

- axborot-telekommunikatsion texnologiyalar o‘qitish vositasi sifatida, ya’ni zamonoviy axborot va
pedagogik texnologiyalar asosida talabalarga bilim beriladi hamda ma’ruza, amaliy va laboratoriya
mashg‘ulotlari kompyuterlarning zamonaviy dasturiy vositalari asosida tashkil etiladi;

- ta’lim jarayonini boshqarish vositasi sifatida, ya’ni ta’lim muassasasining barcha ish faoliyati, shu
jumladan, o‘quv, ma’naviy-ma’rifiy va ilmiy-tatqiqot ishlari samaradorligini oshirish uchun axborotlashtirish,
tahlil va bashorat gilish tizimini yaratish;

- talabalar va professor-o‘qituvchilarning ilmiy-pedagogik izlanishlarini amalga oshirish vositasi
sifatida, ya’ni o‘quv muassasasida o‘gituvchi-professor va talabalar orasida ilmiy-tadgiqot va pedagogik
izlanishlar samaradorligini oshirish uchun zamonaviy axborot tizimlarini yaratish va tatbiq etish.

Axborot texnologiyalari vositalari bilan ishlaydigan informatika fani o‘gituvchisi quyidagi
kompetensiyaviy talablarga javob berishi kerak:

- mediakompetentlik sifatlarini o‘zida mujassamlashtirgan bo‘lishligi. Mediakompetentlik tushunchasi
(media competence) ta’lim tizmimizdagi nisbatan yangi atama hisoblanib, u media ma’lumotlarni turli
ko‘rinishda uzatish va baholash, o‘rganish, yetkaza bilish kabi ma’nolarni 0°z ichiga oladi. Mediata’lim hozirgi
davrda shaxsning ommaviy axborot vositalari orqali rivojlanish jarayonini anglatadi [3]. Professor
A.B.Fedorov zamonaviy olamdagi mediata’limni ommaviy axborot bilan muloqot madaniyatini shakllantirish
magsadida ijodiy, kommunikativ salohiyatlar, tanqidiy tafakkur, mediamatnlarni to‘laqonli idrok etish, talgin
gilish, tahlil gilish va baholash mediatexnika yordamida o‘z-o‘zini ifodalashning turli shakllariga o‘gitish
magsadida ommaviy kommunikatsiya (media) vositalari va materiallari yordamida shaxsni rivojlantirish
jarayoni sifatida ko‘radi [4].

- elektron darsliklar yarata olish va ular bilan erkin faoliyat olib borish ko‘nikmasiga ega bo‘lish;

- ZOOM, Google meet, Google disk, Camtasio studio kabi dasturlarda erkin ishlay olish;

- masofaviy ta’lim platformasini yangiliklar bilan boyitib borish va boshqalar.

Hozirgi vaqtda dunyo miqyosida koronavirus pandemiyasi barcha sohalar singari ta’lim tizimiga ham
jiddiy ta’sir ko‘rsatdi. Karantin qoidalari ko‘plab an’anaviy ta’lim shakllari va metodlarini samarasiz holatga
solib qo‘ydi. Bu vaziyatda quyidagi muammo va kamchiliklar ko‘zga tashlandi:

- Internet tezligining barcha hududlarda talab darajasida emasligi;

- AKT moslamalarining barcha ta’lim subyektlarida yetarli emasligi;

- ta’lim subyektlarida media-axborot qurilmalaridan foydalanish ko‘nikmasining (mediasavodxonlik
darajasining) pastligi;

- masofaviy ta’lim shaklida ta’lim subyektlari uchun javobgarlikning to‘lig ta’minlanmaganligi kabi bar
qator kamchiliklar ko‘zga tashlandi.

Xususan, pandemiya sharoitida Oliy ta’lim tizimidagi vaziyat haqida Oliy ta’lim tizimida fan, texnika
va texnologik taraqqiyotning bugungi darajasi bilan bo‘lajak informatika oqituvchilarning kasbiy
tayyorgarligi sifatini takomillashtirish jarayoni orasida nomuvofiglik mavjud bo‘lib, uni bartaraf etishda
zamonaviy axborot texnologiyalarining keng miqyosda joriy etish muammosining yanada yuqori dolzarblik
kasb etmoqda. Ta’lim muassasasining elektron axborot ta’lim muhitini yaratish sof texnik masala bo‘lib
golmasdan, balki buning uchun muassasaning ilmiy-metodik, tashkiliy va pedagogik imkoniyatlarini tizimli
yondashuv asosida Yyo‘naltirish talab etiladi. Shundan kelib chigib, “elektron axborot-ta’lim muhiti”
tushunchasini aniq bir magsadga yo‘naltirilgan o‘quVv jarayonini ta’minlovchi dasturiy, axborot-texnik, o‘quv-
metodik tizimlar majmuidir deb ta’riflash mumkin. Tahliliy tadqgiqotlar natijasida elektron axborot-ta’lim
muhiti quyidagi tipologik belgilarga ko‘ra tavsiflanishi aniglandi:

1) har qanday darajadagi elektron axborot-ta’lim muhiti tizimlilik xususiyatiga ega murakkab tuzilmali
obyekt bo‘lib hisoblanadi.

2) elektron axborot-ta’lim muhitining yaxlitligi tizimlilikka erishish tushunchasi bilan bir ma’noni,
ularning uyg‘unligini anglatib, u 0‘quv muassasasi bitiruvchisining shaxsiy va kasbiy modelini amalga
oshirishdagi ta’lim va tarbiya maqsadlarini o‘zida mujassamlashtiradi.

3) elektron axborot-ta’lim muhiti ta’lim va tarbiya ishlarining samaradorligiga ta’sir ko‘rsatuvchi omil
bo‘lish bilan birga, uning vositasi hamdir.

Tajribaning ko‘rsatishicha, ularni o‘gitishni amaliy yo‘nalganlik, integrativlik, uzluksizlik va uzviylik
tamoyili, variativlik, tabiatga moslik, ilmiylik, tushunarlilik, ko‘rgazmalilik kabi tamoyillar asosida tashkil
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etish samarali natijalar beradi. Kadrlar tayyorlash sifatini oshirish o‘gitishning zamonaviy didaktik vositalarini
yaratish va amalda go‘llash bilan uzviy bog‘liq [5].

Ular qatoriga quyidagilarni go‘shish mumkin: ta’lim oluvchilarning ijodkorlik faoliyatini faollashtirish
va individual afzalliklarini hisobga olish, bo‘lajak informatika fani o‘gituvchisining amaliy faoliyatida
o‘gitishning zamonaviy didaktik vositalarini qo‘llagan holda kasbiy masalalarni yechishga tayyorgarligini
shakllantirish; kasbiy kompetensiyalarni mukammal egallagan, ijodiy qobiliyatga ega raqobatbardosh
mutaxassislarni tayyorlash, umumkasbiy fanlarni o‘zlashtirishning rejalashtirilgan natijasini belgilash: ishchi
hujjatlarni yaratish jarayonida texnik obyektlarning har xil turlari hagida axborotlarni tagdim etish bo‘yicha
bilimlarni qo‘llash; loyihalash ishlarini amalga oshirishda modellashtirish va loyihalash bo‘yicha
o‘zlashtirilgan bilim va metodlarni qo‘llash [8]. Jamiyatimizdagi hozirgi muhim ijtimoiy-siyosiy, iqtisodiy,
huqugiy, madaniy o‘zgarishlar bo‘lajak informatika fani o‘qituvchilarini tayyorlash muammosiga kompleks
yondashish zarurligini taqozo etadi. Buni e’tiborga olgan holda, o‘gitishning zamonaviy didaktik vositalarini
yaratish bo‘yicha ishni tashkil etishga tizimli yondashildi. Tizimli yondashuv o‘gitishning zamonaviy didaktik
vositalarini yaratishning izchilligi va tartibini, bosqichlarini aniqlashga yordam berdi. Ishning har bir bosqichi
(tashkiliy xarakterdagi bosqichdan tashqari) ma’lum o‘quv-dasturiy-hujjatni tuzish bilan yakunlandi. Har bir
bosqichni joriy etish tarkibiga quyidagi amallar Kiritildi: malakali mutaxassislar tayyorlash magsadi va
vazifalarini aniqlash hamda batafsil tavsiflash; belgilangan maqgsadlarni amalga oshirish shart-sharoitlari,
vositalari va usullarini tahlil etish; ishni rejalashtirish; ishni tashkil etish hamda bajarish; o‘zini-o‘zi nazorat
gilish va natijalarni tekshirish. “Informatika”, “Informatika va axborot texnologiyalari”, “Ta’limda axborot
texnologiyalari” va “Axborot texnologiyalari” fanlari dasturini aniqlashtirish uning tematik komponentlarida
ajratib ko‘rsatilgan masalalarni, hajmiy xarakteristikalarini baholashni va o‘quv materialining iyerarxik
darajalari bilan belgilanadigan tuzilmaviy birliklari mazmunini aniglashni taqozo etdi. O‘qitishning zamonaviy
didaktik vositalarining tuzilmaviy birliklari nomi o‘quv materialining iyerarxik darajalariga mos holda tanlandi
[9].

Bo‘lajak informatika fani o‘qituvchisini tayyorlashda “Informatika”, “Informatika va axborot
texnologiyalari”, “Ta’limda axborot texnologiyalari” va “Axborot texnologiyalari” fanlar mazmunini tanlash
va ularni o‘rganishda o‘gitishning zamonaviy didaktik vositalarining imkoniyatlari, zamonaviy o‘qitish
texnologiyalari va vositalari asosida umumkasbiy tayyorgarlik fanlarni o‘qitishning konseptual asoslari,
yuqoridagi fanlarni 0°qitishda bo‘lajak informatika fani o‘gituvchisini tayyorlash mazmuni va uning mantiqiy-
tuzilmaviy sxemasi xususida So‘z yuritilgan. Ta’lim jarayonida oliy ta’lim muassasalari “Informatika”,
“Informatika va axborot texnologiyalari”, “Ta’limda axborot texnologiyalari” va “Axborot texnologiyalari”
yo‘nalishlari o‘quv rejasida ko‘zda tutilgan “Informatika”, “Informatika va axborot texnologiyalari”,
“Ta’limda axborot texnologiyalari” va “Axborot texnologiyalari” fanlarini o‘qitishda zamonaviy didaktik
vositalardan foydalanish quyidagilarga imkon berishi aniglandi: ta’lim jarayonini avtomatlashtirilgan
ma’lumotlar bazalari yordamida boshqarish, axborot vositalari va texnologiyalari bilan ta’minlash; ta’lim
mazmuni, metodlari va tashkiliy shakllarini tanlash texnologiyasini takomillashtirish; bo‘lajak informatika fani
o‘qituvchilarini aqliy rivojlantirishga, ularda mustaqil ta’lim olish, axborot izlash, tajribalar o‘tkazish,
tadqiqotlar olib borish qobiliyatini shakllantirishga yo‘naltirilgan metodikalarni yaratish; bo‘lajak informatika
fani o‘qituvchilarining bilim darajasini obyektiv, tizimli va tezkor nazorat qgilish va baholashga imkon beruvchi
testlar va diagnostik metodikalarni ishlab chigish; bo‘lajak informatika fani o‘qituvchilarining tayyorgarligini
rivojlantirish, bilimlarni mustaqil egallash, axborotlarni qayta ishlash ko‘nikmalarini shakllantirishga
qaratilgan o‘qitish texnologiyalarini yaratish [7].

Shu yuqoridagi talablarni amalga oshirilsa va ularga raqamli texnologiyalarni to‘laqonli tatbiq etilsa,
unda bo‘lajak informatika fani o‘qituvchilarini tayyorlash tendensiyasi takomillashadi va shu bilan birga
o‘gitishning zamonaviy didaktik vositalarini yaratish texnologiyasi asoslari, g‘oyalari, tamoyillari, pedagogik
shart-sharoitlari bo‘lajak informatika fani o‘qituvchilarini tayyorlashda multimediali elektron o‘quv
go‘llanmalar va virtual laboratoriyalar yaratish texnologiyasi, raqamli texnologiyalar yordamida, o*qitishning
zamonaviy didaktik vositalari asosida bo‘lajak informatika fani o‘gituvchisini kasbiy faoliyatga tayyorlash
modeli, elektron o‘quv-metodik majmuani loyihalash bosqichlarini ochib berilishi lozim. O‘gitishning
zamonaviy didaktik vositalari-dasturiy vosita, yoki (dasturiy majmua) muayyan pedagogik vazifalarni hal etish
uchun mo‘ljallangan, predmet mazmunga ega va ta’lim oluvchi bilan o‘zaro ta’sirlashishga yo‘naltirilgan
dasturiy-texnik majmuadir. Zamonaviy pedagogik psixologiya va didaktikadagi turli yondashuvlarni hisobga
olib, biz bo‘lajak informatika fani o‘qituvchilarini tayyorlashda o‘gitishning zamonaviy didaktik vositalarini
yaratish va qo‘llash texnologiyasini ishlab chigish jarayonini o‘zaro bog‘liq motivatsion-qadriyatiy, kognitiv
va operatsional-faoliyatiy komponentlarni birlashtirgan yaxlit rivojlanuvchi ta’lim sifatida belgiladik.
Motivatsion-qadriyatiy komponent talabalarning kelgusidagi mukammal kasbiy faoliyatida o‘gitishning
zamonaviy didaktik vositalaridan foydalanishga yo‘nalganligini, ularni yaratish bo‘yicha ta’lim olishga
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ehtiyoji, motivlari, intilishlari, qobiliyati, gizigishini aks ettiradi [6]. Kognitiv komponenti, talabalarning
o‘gitishning zamonaviy didaktik vositalarini yaratishda foydalaniladigan amaliy va instrumental dasturiy
vositalarning imkoniyatlari haqidagi bilimlarini, o‘qitishning zamonaviy didaktik vositalarini yaratish
bo‘yicha nazariy tayyorgarligi darajasini aks ettiradi. Operatsional — faoliyatiy layoqatini namoyon etishi esa
informatika fani o°‘gituvchisining talabalarni komponentli o‘gitishning zamonaviy didaktik vositalarini
yaratishda zarur bo‘ladigan kompleks bilimlar, ko‘nikma va malakalarni, shaxsiy sifatlarni ta’lim berib
tarbiyalashi lozim bo‘ladi.

Xulosa. Qayd etilganlarga asoslanib, shuni ta’kidlash mumkinki o‘gitishning zamonaviy didaktik
vositalarini yaratish va go‘llash texnologiyasi asosida bo‘lajak informatika fani o‘gituvchilarini tayyorlash
texnologiyasi qatoriga quyidagilarni Kiritish mumkin: ta’lim jarayonini tashkil etish va boshqarish; axborotni
rasmiylashtirish va kodlashtirish (raqamlashtirish) nazariyasi; o‘gituvchining axborotni taqdim etish bo‘yicha
funksiyasining bir gismini o‘gitishning kompyuter vositalariga berish, eng asosiysi, avtomatlashtirilgan
tizimlar bilan ta’lim oluvchilarning bilish faoliyatini boshqarish. O*gitishning zamonaviy didaktik vositalarini
yaratish texnologiyasi asosiga fanning turli sohalaridan olingan quyidagi g‘oyalar qo‘yildi [4]: boshgarish
nazariyasi (ta’lim oluvchilar faoliyatini algoritmlashtirish, o‘gituvchining ayrim vazifalarini o‘gitishning
zamonaviy o‘rgatuvchi didaktik vositalariga berish, uzluksiz nazorat va qaytar alogani joriy etish); psixologiya
(ta’lim jarayonini tashkil etishda shaxsga yo‘naltirilgan yondashuv, tashqi ta’sir orqali aqliy faoliyatni
shakllantirish, ta’lim oluvchilarning individual xususiyatlari va boshqalar): didaktika (an’anaviy didaktikaning
asosiy tamoyillari va o‘gitishning kompyuterli texnologiyasining asosiy tamoyilari, ta’lim oluvchilarning
bilish faoliyatini boshqarish, kompyuter texnikasi va telekommunikatsiya aloqalari vositalarining zamonaviy
didaktik imkoniyatlarini hisobga olish, o‘gituvchining roli va vazifasini o‘zgartirish); metodika (o‘qitishni
tashkil etishning individual, guruhli (kichik guruhlar) va jamoaviy shakllari asosida mashg‘ulotlarni tashkil
etish, o‘gituvchi va ta’lim oluvchilarning o‘zaro muloqot turlarini o‘zgartirish, shaxsga yo‘naltirilgan ta’lim
texnologiyasidan foydalanish). O‘qitishning zamonaviy didaktik vositalarini yaratishda zarur bo‘ladigan
tamoyillar an’anaviy didaktikaning umumiy tamoyillariga va o‘gitishning kompyuterli texnologiyalari
tamoyillariga mos kelishi lozim.
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1IQTISODIY BOSHQARUV QARORLARINI QABUL QILISHDA BUSINESS
INTELLIGENCE TIZIMLARINING USTUNLIK JIHATLARI

Ushbu maqgola Business Intelligence (Bl) va analitik tahlil tizimlariga bag ‘ishlangan. Magolaning
asosiy magsadi - rivojlanayotgan mamlakatlardagi kompaniya va tashkilotlar Bl texnologiyalarini
go ‘llashning afzalliklari, murakkab va dinamik xalgaro bozorda omon qolishi va raqgobatbardoshligini
ta’minlashda muhim o ‘rni to ‘g ‘risida xabardorligini oshirishdan iborat. Ko ‘p yillar davomida kichik va o ‘rta
biznes vakillari Business Intelligence (BI) texnologiyalarini joriy etishda yirik tashkilotlar izidan borishmadi.
Bunga asosiy sabab - Bl tizimlarni joriy gilish va boshgarishning murakkabligi va yuqgori narxi hisoblanadi.
Rivojlangan mamlakatlardagi kichik va o ‘rta biznes rahbarlari o ‘rtasida o ‘tkazilgan so ‘rov natijalariga ko ‘ra
hozirda BI tizimlari kompaniyaning ishlashi va raqobatbardoshligini oshirishda muhim rol o ‘ynashini
anglamoqda va tobora ko ‘proq Bl texnologiyalariga sarmoya kiritmoqda va joriy gilmogdalar.

Kalit se“zlar: analitik tahlil, biznes-analitika, hisobotlar, tizim arxitekturasi, ma ’lumotlar ombori, garor
gabul gilish tizimi, biznes intelegensiya, data warehouse, etl, olap, oltp.

Oma cmamvsi npeOHA3HAYeHa KAaK KpAamkKoe 68edeHue 6 cucmemvl oOusnec-anamumuxu (Bl) u
ananumuyecko2o ananuza. Ocrnosuas yejib cmamovl - No06bICUMb 0CBEOOMIICHHOCINb KOMNAHUL U opeaHusaumZ
6 paszsuearnyuxcia cmpaHax o0 npeumywecmedadx UCnoib306AaHusl 3mux meXHOﬂOZMﬁ, UX BadiCHOlU poiu 6
obecneuenuu bIHCUBAHUA U KOHKypeHmOCI”IOCO6HOCWlM HA CHOJCHOM U HecmaburbHOM Meofcdyﬁapoanom
PbIHKE. B meuenue mnocux nem manvie u cpe()Hue npeénpuﬂmwz He WU no cmonam KpynHslx 0p2anu3auuﬁ 60
sHeOpenuu mexnonozuil ousnec-anarumuxu (Bl). Ocnosnas npuyuna 3mozo - CIONCHOCMb U BbICOKAS
cnoumocms pazeepmuvleadHUusl cCucmem buznec-aHanumukyu u ynpaejienus umu. O()HGKO, co2nacHo omnpocy
MAavblX U cpe()Hux npednpuﬂmm? 6 pa3eumslx CMpaHax, menepb OHU NOHUMArom, 4nio Ccucmembvl ousnec-
AHAIUMUKU Ucparon 6As}4CHYI0 pOJjb 6 peueHuu 60npocoes np0u3600umeﬂbﬂocmu u KOHKyPEHWlOCVlOCO6HOCWlM
KoMnanuu, u menepsb OHU 6ce bonvuue uHeecmupyrom 6 mexHojlocuu busHec-ananusa. u npe()cmaeumb.

Knrwwuesvie cnosa: qubOpMaquHHa}l cucmema, 6u3Hec-aHanumuKa, omyemHocms, CucmemHa
apxumexkmypa, xparuiuuje ()aHHblx, cucmema npuHAmuUs pemeﬁuﬁ, 6u3Hec—aHaﬂumul<a, XpaHuiuwe aaHHblx,
etl, olap, oltp.

This article is intended as a brief introduction to Business Intelligence (BlI) and analytical analysis
systems. The main purpose of the article is to raise awareness of companies and organizations in developing
countries about the benefits of using these technologies, their important role in ensuring survival and
competitiveness in a complex and turbulent international market. For many years, small and medium-sized
businesses did not follow in the footsteps of large organizations in introducing Business Intelligence (BI)
technologies. The main reason for this is the complexity and high cost of deploying and managing BI systems.
However, according to a survey of small and medium-sized businesses in developed countries, they now
understand that Bl systems play an important role in solving a company’s performance and competitiveness,
and now they are increasingly investing in Bl technologies. and introduce.

Key words: information system, business-analytics, reporting, system architecture, data storage,
decision-making system, business intelligence, data warehouse, etl, olap, oltp.

Kirish. Bl-tizimlar (biznes-tahlil tizimlari) — bu turli axborot manbalaridan ma’lumotlarni jamlab, ularni
gayta ishlaydigan va olingan ma’lumotlarni o‘rganish va baholash uchun qulay interfeysni tagdim etadigan
tizimlardir. Tahlillar natijasida olingan ma’lumotlardan optimal foydalanish orgali go‘yilgan biznes-
magsadlarga erishishga xizmat gilmoqda [1]. Barcha yo‘nalishlar bo‘yicha ma’lumotlarni kompleks tahlil
gilish uning samaradorligini oshirish va xarajatlarni kamaytirish imkonini bermoqda [2]. Bl-tizimlar - bu
kompaniyaning rahbari uchun uning biznesi to‘g‘risidagi ma’lumotlarning yagona shaffof manbai hisoblanadi

[3].

Axborot har ganday tashkilot uchun muhim manba hisoblanadi. Dinamik o‘zgaruvchan jahon bozorida
iste’molchilar  korxonalardan tezkor va samaralirog xizmat Kko‘rsatishni talab gilmoqdalar.
Ragobatbardoshlikni saglab qolish uchun kompaniya iste’molchilar talablarini gondirishi lozim. Bundan
tashqgari, dunyo axborot hajmi keskin ortmogda va buni guvohi bo‘lmoqgda. Axborotlar juda yuqori tezlikda
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ishlab chigilmogda va axborotlarning aksariyati, bu esa tahlil gilishni giyinlashtirmogda. Hozirgi vagtda
axborot xuddi valyuta yoki oltin kabi igtisodiy aktivlarning yangi sinfi sifatida garalmoqda [2].

B osta createo

1-rasm. Axborot o‘sishining diagrammasi

Masalan, bugungi kunda tahlil giluvchi rasmiy saytlarni ma’lumotlariga asosan, hozirgi vaqtda 60
zettabayt (zettabayt = bir sekstillyonga teng bo‘lgan ma’lumot birligi (1021) yoki aniqrog‘i, 270 bayt) axborot
hajmi mavjud.

Ragobatbardoshlikni go‘llab-quvvatlash va oz unumdorligini oshirish uchun kompaniya o‘z vagtida va
aniq axborot asosida garorlar gabul qilishi kerak [7]. Shu magsadda ko‘plab yetakchi innovatsion
kompaniyalar Business Intelligence tizimini joriy etmoqda. Bundan tashgari, Business Intelligence (BI)
garorlar gabul gilishni jadallashtiradi. Bu o‘z navbatida ragobat giluvchi kompaniyalarga nisbatan tezkor va
axborot bilan to‘g*ri ishlash imkoniyatini yaratib beradi. Buning natijasida ragobatda ustuvorlikni ta’minlaydi,
mijozlar muammolari va asosiy masalalarga oz vaqtida diggat garatish imkonini beradi [2].

Asosiy gism. Bl tizimlari BigData (katta ma’lumotlar) kabi yangi ekotizimlar bilan uzviy ishlaganligi
sababli bulutli platformalarda o‘rnatiladi. Bulutli texnologiyalardan kompaniya va tashkilotlardagi turli
manbalardan ma’lumotlarni jamlaydi va bu ma’lumotlar boshqgaruv garorlarini gabul gilishni go‘llab-
quvvatlash uchun ham foydalaniladi.

Kompaniyalar tobora ko‘proq lokal serverlar o‘rniga bulutli texnologiyalarga o‘tmoqdalar. Bulutli
texnologiyalar asosida ma’lumotlarni saglash an’anaviy saglash turlaridan bir gator afzalliklarga ega:

« fizik uskunalar sotib olishning zarurati yo‘q;

* bulutdagi ma’lumotlarini tezkor va arzon moslashtirish va ko‘lamlashtirish imkoni bor;

* bulutdagi ma’lumotlar saglanmalari odatda murakkab analitik so‘rovlarni ancha tezkor bajarishi
mumkin, chunki unda tagsimlangan parallel ishlashdan foydalaniladi.

Quyidagi tamoyillar bilan an’anaviy ma’lumotlar omborlarini qurish uchun ishlatilgan g‘oyalar va
loyihalash goidalarini keltirib o‘tamiz [6].

Uch bosgichli arxitektura. Ma’lumotlar omborining an’anaviy arxitekturasi ko‘pincha uch darajali
tuzilmaga ega bo‘lib, quyidagi darajalardan iborat:

Pastki sath: bu turli manbalardan ma’lumotlarni olish uchun ishlatiladigan ma’lumotlar bazasi serverini
o‘z ichiga oladi, masalan, oldingi ilovalar uchun ishlatiladigan tranzaksion ma’lumotlar bazalari.

O‘rta sath: ma’lumotlarni tahlil gilish va murakkab so‘rovlar uchun mos bo‘lgan tuzilishga
aylantiradigan OLAP serveri mavjud. OLAP server ikkita usulda ishlashi mumkin: ko‘p o‘lchovli ma’lumotlar
bo‘yicha operatsiyalarni standart relyatsion operatsiyalarga (Relation OLAP) o‘tkazadigan yoki ko‘p o‘Ichovli
ma’lumotlar va operatsiyalarni to‘g‘ridan-to‘g‘ri amalga oshiradigan ko‘p o‘lchovli OLAP modelidan
foydalangan holda, ma’lumotlar bazasini boshgarishning ilg‘or tizimi [5].

Yugqori sath: eng yugori sathda mijozlar darajasidir. Bu daraja yuqori darajadagi ma’lumotlarni tahlil
qilish, hisobot berish va ma’lumotlarni tahlil gilish uchun ishlatiladigan vositalarni o‘z ichiga oladi.

Kimball va Inmon tamoyili. Ma’lumotlar omborini qurishning ikki vakili: Bill Inmon va Ralf Kimball
loyihaga turli yondashuvlarni taklif gilmogda.

Ralf Kimballning yondashuvi ma’lumotlar vitrinalarining muhimligiga asoslanadi, ular biznes
yo‘nalishlariga tegishli ma’lumotlarni saglaydi. Ma’lumotlar ombori hisobot va tahlilni osonlashtiradigan turli
ma’lumotlar oynalarining birlashmasidir. Ma’lumotlarni jamlash loyihasi Kimball tamoyiliga ko‘ra “pastdan
yugoriga” yondashuvidan foydalanmoqda.

Bill Inmonning yondashuvi ma’lumotlar ombori barcha korporativ ma’lumotlarning markazlashtirilgan
ombori ekanligiga asoslanadi. Bunday yondashuv yordamida tashkilot birinchi navbatda ma’lumotlar
omborining normallashtirilgan modelini yaratadi, ma’lumotlari oynasi esa ombor modeli asosida yaratiladi.
Bu ma’lumotlar omborining yugoridan pastga yondashuvi sifatida aniglanadi [4].
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Zamonaviy ma’lumotlar omborining modellari. An’anaviy arxitekturada ma’lumotlar omborining
uchta umumiy modeli mavjud: virtual ombori, maxsus ma’lumotlar modeli va korporotiv ma’lumotlar ombori:

Virtual ma’lumotlar ombori — bir nechta ma’lumotlar bazalari to‘plami bo‘lib, unda foydalanuvchiga
barcha ma’lumotlarga foydalanishga ruxsat beriladi;

Ixtisoslashtirilgan ma’lumotlar modeli — ma’lum biznes yo‘nalishlariga hisobot berish va tahlil gilish
uchun ishlatiladi. Ombor modelida ma’lum bir biznes sohasi bilan bog‘liq bo‘lgan ma’lumotlarni saglashga
mo‘ljallangan tizim hisoblanadi;

Top Tier
— ! » »g .
et lsil i
==\ = == £
Query/Report Analytics Data Mining g
Middle Tier Outpux
= = e
o o ‘ g
OLAP Server OLAP Server &
Bottom Tier
:] AlA g
Monitoring Administration =
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= —1— — g‘
—— —— == = —— g
- Data Warehouse =y g\
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Extract | Clean | Trasform
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—_— = 4
= == = ) “" o
— = = —— ‘ &
Operational Databases External Sources

2-rasm. Ma’lumotlar omborining an’anaviy arxitekturasi

Ma’lumotlar omborining korporativ modeli - butun tashkilotni qamrab oladigan ma’lumotlarni
jamlashni oz ichiga oladi. Ushbu model ma’lumotlar omborini korxona axborot tizimining o‘zagi sifatida
ko‘rib chigiladi, barcha bo‘linmalar ma’lumotlarini birlashtiradi [3].

Ralf Kimball Bl-loyihasini muvaffagiyatli amalga oshirish uchun uchta muhim jihatni aniglagan [4]:

» moliyalashtirish darajasi va boshgaruvni go‘llab -quvvatlash;

+ loyihaning ma’lum bir biznes uchun talab darajasi;

* mavjud biznes ma’lumotlarining hajmi va sifati.

Wikipedia tarmoi ma’lumotlariga ko‘ra 2019-yilda biznes - tahlil sohasidagi xizmatlarning jahon bozori
giymati 27,2 milliard dollarga baholandi [4]. Mutaxassislarning fikricha, 2027-yilga kelib bu migdor 60,49
milliard dollarni tashkil etishi kutilmogda [5].

Zamonaviy biznes-tahlil tizimi arxitekturasi ko‘p bosgichlidir:

1. Ma’lumotlarni jamlash va ilk gayta ishlash.

2. Ma’lumotlarni yoyish, ishlov berish va yuklash.

3. Ma’lumotlarni saglash.

4. Ma’lumotlarni ma’lumotlar vitrinasiga uzatish.

5. Ma’lumotlarni tahlil gilish.

6. Web portal.

Boshgaruv uchun garor
Ma'lumotlar Bilimlar bazasini qurish qabul gilishga
ko*‘maklashish

3-rasm. Biznes-tahlil tizimlari sxemasi
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4-rasm. Bl platformalar arxitekturasi

Bugungi kunda Microsoft Bl platformasi Bl tizimlari bozorida eng ko‘p go‘llaniladigan, hamda Narx -
Sifat - Zamonaviylik nisbati bo‘yicha eng yaxshi yechimdir.

Ma’lumotlarni Bl tizimlari yordamida tahlil gilish uchun avvalambor:

e ETL vositalari yordamida turli xil hisob tizimlaridan Data Warehouse;

¢ (DWH)-ga ma’lumotlarni yuklanadi;

e DWH Storage tahlil uchun to‘liq SQL ma’lumotlar bazasidan iborat ma’lumotlar omborini tayyorlash
va saglash uchun xizmat giladi;

¢ OLAP kublari DWH dagi ma’lumotlarga asosan real vaqt rejimida har ganday hisobotlarni tayyorlash
va ma’lumotlarni to‘lig tahlil gilish imkonini beradi;

e Mijoz ilovalari yordamida foydalanuvchilar batafsil ma’lumotlarni tahlil gilish va dinamik hisobot
berish uchun OLAP kublariga ulangan Microsoft Excelda pivot jadvallaridan, Microsoft Power Bl
texnologiyalari va boshga texnologiyalardan foydalanishlari mumkin bo‘ladi.

Asosiy ko‘rsatkichlarni tahlil gilish va vizualizasiya gilish uchun WEB-ilovalar ham go‘llaniladi, ular
har ganday qurilmadan hisobotlarga ko‘rishni go‘llab-quvvatlaydi.

Muhokamalar va natijalar. Bl-tizim nima uchun kerak degan savolga quyidagicha javob berish
mumkin:

Birinchidan, ma’lumotlarni saglashga umumiy yondashuv:

eOLTP - tranzaksion tizimlaridagi ma’lumotlar bazasi tuzilishi ma’lumotlarni tezkor kiritishga
garatilgan, shu bilan birga bunday ma’lumotlar bazalaridagi ma’lumotlar tahlil uchun tayyor bo‘lmagan
shaklda saqlanadi. Ushbu ma’lumotlar bazalarda fagat kichik oraliq davr uchun hisobotni va belgilangan
formatdagi hisobotlarni qurishdagina samarali bo*lishi mumkin.

* OLAP - analitik tizimlarda ma’lumotlar bazasi tuzilishi, aksincha, har qanday hajmdagi ma’lumotlarni
tezkor tahlil gilishga garatilgan. Bunday ma'lumotlar bazasidagi ma’lumotlar allagachon tahlil gilish uchun
tayyor shaklda saglanadi. Bu har ganday davr uchun istalgan tafsilotda real vaqt mobaynida hisobotlarni
samarali olish imkonini beradi [7].

Ikkinchidan, Bl tizimlari keng imkoniyatlar va vositalarga ega bo‘lib, go‘shimcha ravishda:

« hisobotlarni tayyorlash tezligi (aynigsa 100 000 dan ortiq satrlarga ega bo‘lgan katta ma’lumotlardan
iborat so‘rovlarda muhim hisoblanadi);

« har ganday tafsilotdagi ma'lumotlarni dinamik tahlil qilish (mahsulotlar, mijozlar, ta’minotchilar, vaqt,
sotish tarmoglari, savdo hududlari va boshgalar);

* BI dasturlar yordamida katta hajmdagi ma’lumotlarni tezkor tahlil qilish;

« hisobotlar uchun ma’lumotlarni tayyorlashni avtomatlashtirish va korporativ hisobotlarni yaratish;

Biznes-analitika (OLAP-tahlil tizimlari)

-

Y
Cotatabatabtatatabatatatatald
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» Ma’lumotlarni birlashtirish (hisobotlar uchun ma’lumotlar turli tizimlardan olishda akkauntlar bo‘lishi
mumekin);

* ma’lumotlarning hagqoniyligi;

* biznesning umumiy boshgaruv gobiliyati va samaradorligini oshirishda xizmat giladi.

Xulosa. Rivojlanayotgan igtisodiyotlarning aksariyatida korxona va kompaniyalar ancha jiddiy va ko‘p
sonli muammolarga duch kelishadi, chunki ko‘pgina tashkilotlar yangi texnologiyalarga ega emaslar. Biroq,
BI tizimlarini joriy etishdagi eng katta to‘siq ishonchli va sifatli ma’lumotlarning yo‘qgligidan kelib chigadi.
Yuqorida aytib o‘tilganidek, ma’lumotlar Bl tizimlarining muhim manbai hisoblanadi. Hozirgi ma’lumotlarga
asoslangan biznes madaniyati ma’lumotlarni kundalik operatsiyalar va strategik biznes garorlarni gabul gilish
tashkilotlarga yangi resurslar va ragobatbardoshlikda ustunliklarni beradi.

Birog, boshgaruvga asoslangan madaniyat ma'lumot asosida garor gabul gilish jarayoni tamoyiliga
o‘tishi uchun o‘z strategiyasini o‘zgartirishi kerak. Tashkilotlar biznes jarayonlarini takomillashtirish,
xaridorlarning mahsulot sotib olish shakllari, daromadlar, xarajat va rentabellik tendensiyalari hagidagi
tasavvurlarni shakllantirish uchun ichki va tashgi ma’lumotlarni yig‘ish, saglash va tahlil gilishning
muhimligini tushunishi kerak.
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Xurshidjon XAYATOV Fazliddin JUMAYEV

Buxoro davlat universiteti Buxoro davlat universiteti
amaliy matematika va dasturlash kompyuter ilmlari va dasturlash
texnologiyalari texnologiyalari mutaxassisligi
kafedrasi katta o’qituvchisi 2-kurs magistri

WEB SAHIFADA CSS YORDAMIDA O’TISH EFFEKTLARIDAN FOYDALANISH

Web sahifada CSS yordamida o 'tish effektlaridan foydalanish. CSS dagi o ‘tish effektlardan animation
xususiyat va @keyframes kadrlarni yozish gqoidasi orgali animatsiya hosil gilish ko rib chigilgan.

Kalit se’zlar: CSS3, animation, timing, duration, iteration, infinity, keyframes, from, to.

HUcnonvzyiime agppexmor nepexooa ¢ nomowwro CSS na ee6-cmpanuye. Ipghexmor nepexooa ¢ CSS
sxmouarom anumayuio u @keyframes.

Knroueevie cnosa: CSS3, anumayus, epems, NpoOOI’NCUMENbHOCMb, umepayusi, OecKOHeYHOCMb,
Kiouegvle Kaopbul, om, 00.

Use transition effects using CSS on a web page. Transition effects in CSS include animation and
@keyframes.

Key words: CSS3, animation, timing, duration, iteration, infinity, keyframes, from, to.

Kirish. O’tish effektlari - bu biror bir HTML hujjat elementining gandaydir xususiyatini o’zgartirish
davrida o’zgarishini boshgarishdir. Boshgacha aytganda elmentga animatsiya berish.

HTML sahifalarda turli xil usullarda animatsiyalar go’llanilishi mumkin. Flash yordamida chiroyli
animatsiyalarni yaratib uni HTML hujjatda joylashtirish kifoya. JavaScript yoki bironta skriptli tilda
animatsiya jarayonini dastur matni (skriptini) yozish orgali ham bajarishimiz mumkin.

Asosiy qism. CSS3 animatsiyasi web-saytlarni dinamik giladi. U web-sahifalarni jonlantiradi,
foydalanuvchi bilan web sahifa orasidagi aloga oshiradi. CSS3 o’tishlaridan biri animatsiya yaratishni asosiy
kadrlarga asoslangan bo’lib, ular avtomatik ravishda ma’lum vaqt davomida effektlarning bajarilishi va
takrorlanishi, shuningdek, sikl ichida animatsiyani to’xtatish imkonini beradi.

CSS3 animatsiyasi deyarli barcha HTML elementlariga, shuningdek: psevdo-elementlardan oldin va
keyin go’llanilishi mumkin. Animatsiya gilinishi mumkin bo’lgan xususiyatlar ancha ko’p bo’lib, ularning
ro’yxati quyidagi manzilga keltirilgan:

https://developer.mozilla.org/en-US/docs/Web/CSS/ CSS_animated _properties.

Animatsiyalarni yaratishda mumkin bo’lgan ishlash muammolari hagida unutmang, chunki ba’zi
xususiyatlarni o’zgartirish juda ko’p resurslarni talab giladi.

Web brouzerlarda animatsiyaning go’llanilishi. Bunda brouzerlarni gaysi versiyadan boshlab animatsiya
imkoniyatini go’llay olinishi, va prefix so’zi bilan ishlatilishi keltirilgan:

IE 10.0

Firefox: 16.0, 5.0 -moz-

Chrome: 43.0, 4.0 -webkit-

Safari: 4.0 -webkit-

Opera: 12.1, 12.0 -o-

iOS Safari: 9, 7.1 -webkit-

Opera Mini: —

Android Browser: 44, 4.1 -webkit-

Chrome for Android: 44

Asosiy kadrlar animatsiyaning turli nugtalarida animatsiya xususiyatlari uchun giymatlarni belgilash
uchun ishlatiladi. Asosiy kadrlar bitta animatsiya siklining harakatini belgilaydi; animatsiya nol yoki undan
ortig marta takrorlanishi mumkin. Asosiy kadrlar quyidagi tarzda belgilangan @keyframes qoidasi yordamida
aniglanadi:

@keyframes animatsiyani nomi { qoidalar ro’yxati }

Animatsiya @keyframes qoidasi uchun asosiy kadrlarni o’rnatishdan boshlanadi. Kadrlar gaysi
xususiyatlar gaysi bosgichda animatsiya gilinishini aniglaydi. Har bir freym bir yoki bir necha juft xususiyat
va giymatlarning bir yoki bir nechta deklaratsiya bloklarini o’z ichiga olishi mumkin. @keyframes qgoidasi
goida va element deklaratsiyasi blokini bog‘laydigan element animatsiyasi nomini o’z ichiga oladi.

@keyframes shadow {

from {text-shadow: 0 0 3px black;}

50% {text-shadow: 0 0 30px black;}
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to {text-shadow: 0 0 3px black;}

¥

Asosiy kadrlar from va to kalit so’zlari (0% va 100% ga ekvivalent) yoki siz xohlagancha foizlar
miqdori yordamida yaratasiz. Shuningdek, kalit so’zlar va foizlarni birlashtira olasiz. Agar kadrlar bir xil
Xususiyat va giymatlarga ega bo’lsa, ularni bitta deklaratsiyaga birlashtirish mumkin:

@keyframes move {

from, to { top: O; left: O; }

25%, 75% {top: 100%:;}

50% {top: 50%:;}

¥

Agar 0% yoki 100% kadrlar belgilanmagan bo’lsa, foydalanuvchi brauzeri ularni animatsiya
Xususiyatining odatdagi (dastlab o’rnatilgan) giymatlari yordamida yaratadi.

Agar bir xil nom bilan bir nechta @keyframes qoidalari belgilangan bo’lsa, hujjat tartibidagi oxirgisi
olinadi va oldingi barchasi e’tiborga olinmaydi.

@keyframes qgoidasi e’lon gilingandan so’ng, biz unga animatsiya xususiyati orgali murojaat gilishimiz
mumkin:

hl{

font-size: 3.5em;

color: darkmagenta;

animation: shadow 2s infinite ease-in-out;

¥

Asosiy kadrlar uchun vagt va jarayonni o’zgarish qoidasini ko’rsatadigan funksiya. Asosiy kadrlar stil
goidasi, shuningdek, animatsiya keyingi asosiy kadrga o‘tganda foydalaniladigan vaqt funksiyani ham e’lon
gilishi mumkin.

Misol

@keyframes Sakrash {

from {

top: 100px;

animation-timing-function: ease-out;

}

25% {

top: 50px;

animation-timing-function: ease-in;

¥

50% {

top: 100px;

animation-timing-function: ease-out;

¥

75% {

top: 75px;

animation-timing-function: ease-in;

¥

to {

top: 100px;

¥

}

“Sakrash” nomli animatsiya uchun beshta asosiy kadrlar belgilangan. Sekinlashtirish funksiyasi birinchi
va ikkinchi asosiy kadrlar o’rtasida (ya’ni 0% dan 25% gacha) ishlatiladi. Ikkinchi va uchinchi o’rtasida (ya’ni,
25% dan 50% gacha) — silliq o’tish tezlashtirish funksiyasi. Element sahifaga joylashgan o’rnidan 50px ga
yuqoriga siljiydi, u eng yuqori nuqgtaga yetganda sekinlashadi va 100px ga tushganda tezlashadi.
Animatsiyaning ikkinchi yarmi ham xuddi shunday harakat giladi, lekin elementni sahifa bo’ylab 25px
yugoriga siljiydi. to yoki 100% asosiy kadrda ko‘rsatilgan vaqt funksiyasi e’tiborga olinmaydi.

Animatsiya nomi: animation-name xususiyati. elementga go’llanilishi kerak bo’lgan animatsiyalar
ro’yxatini belgilaydi. Har bir nom animatsiya uchun xususiyat giymatlarini ta’minlovchi qoidadagi asosiy
kadrni tanlash uchun ishlatiladi. Agar nom qoidadagi kadrlarga mos kelmasa, animatsiya xususiyatiga,
animatsiya nomi yo’q, animatsiya ishlamaydi.
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Agar bir nechta animatsiya bir xil xususiyatni o’zgartirishga harakat gilsa, nomlar ro’yxatining oxiriga
yaginrog bo’lgan animatsiya bajariladi.

Animatsiya nomi Kkatta-kichik harflarni hisobga oladi, none Kkalit so‘ziga ruxsat berilmaydi.
Animatsiyaning mohiyatini aks ettiruvchi nomdan foydalanish tavsiya etiladi, shu bilan birga siz bir yoki bir
nechta so’zlardan foydalanishingiz mumkin, defis - yoki pastki chiziq belgisi _ bilan.

Sintaksisi:
animation-name:
animation-name:
animation-name:
animation-name:
animation-name:
animation-name:
animation-name: initial;

animation-name: inherit;

Animatsiya davomiyligi: animation-duration xususiyati. Bitta animatsiya siklining davomiyligini
belgilaydi, soniyalarda s yoki millisekundlarda o’rnatiladi. Agar element uchun bir nechta animatsiya
belgilangan bo’lsa, vergul bilan ajratilgan giymatlarni sanab, har biri uchun boshga-boshga vaqtni
belgilashimiz mumkin.

Sintaksisi:

animation-duration: 5s;

animation-duration: 200ms;

animation-duration: 2s, 10s;

animation-duration: 15s, 30s, 200ms;

Vagqt funksiyasi: animation-timing-function xususiyati. Animatsiyaning har bir asosiy kadrlar juftligi
o‘rtasida ganday o‘tishini tavsiflaydi. Animatsiyani kechiktirish vagtida vaqt funktsiyalari qo’llanilmaydi.

Sintaksisi:

none;

test-01;

-sliding;
moving-vertically;
test2;

test3, move4;

animation-timing-function:
animation-timing-function:
animation-timing-function:
animation-timing-function:
animation-timing-function:
animation-timing-function:
animation-timing-function:
animation-timing-function:
animation-timing-function:
animation-timing-function:
animation-timing-function:
animation-timing-function:

ease;
ease-in;

ease-out;

ease-in-out;

linear;

step-start;

step-end;

cubic-bezier(0.1, 0.7, 1.0, 0.1);

steps(4, end);

ease, step-start, cubic-bezier(0.1, 0.7, 1.0, 0.1);
initial;

inherit;

Bosgichma-bosgich animatsiyalar yordamida siz matn Kiritilish satri yoki yuklash jarayoni kabi gizigarli

effektlarni yaratishingiz mumkin.

Animatsiyani takrorlanishlar soni: animation-iteration-count xususiyati. Animatsiya siklining necha
marta ijro etilishini belgilaydi. Boshlang‘ich giymati 1 animatsiya boshidan oxirigacha bir marta ijro etilishini
bildiradi. Bu xususiyat ko’pincha animation-direction xususiyatining alternate qiymati bilan birgalikda
ishlatiladi, bu esa animatsiyani boshidan oxirigacha bo’lgan kadrlarni to’gri ketma-ketligida sikllarda yoki
teskari tartibda ijro etishiga olib keladi.

Animatsiya 4 soniya davom etadi va asta-sekin <div> elementining fon rangini “qizil”’dan “sariq”qa
o’zgartiradi:

<style>

div {

width: 100px; height: 100px; background-color: red;

animation-name: example; animation-duration: 4s;

¥

@keyframes example {

from {background-color: red;} to {background-color: yellow;}

}

</style>
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Quyidagi misol animatsiya 25%, 50% tugallanganda va yana animatsiya 100% bajarilganda <div>
elementining fon rangini o’zgartiradi:

<style>

@keyframes example {

0% {background-color: red;}

25% {background-color: yellow;}

50% {background-color: blue;}

100% {background-color: green;}

¥

div {

width: 100px;

height: 100px;

background-color: red;

animation-name: example;

animation-duration: 4s;

}

</style>

Quyidagi misol animatsiyani cheksiz davom ettirish uchun “infinite” qiymatidan foydalanamiz.

div {

width: 100px;

height: 100px;

position: relative;

background-color: red:;

animation-name: example;

animation-duration: 4s;

animation-iteration-count: infinite;

}
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Xurshidjon XAYATOV Dilshod ATOYEV

Buxoro davlat universiteti Buxoro davlat universiteti
amaliy matematika va dasturlash amaliy matematika va dasturlash
texnologiyalari texnologiyalari

kafedrasi katta o’qituvchisi kafedrasi o’qituvchisi

MAPLE MATEMATIK TIZIMNING GRAFIK IMKONIYATLARI

Matematik tizimlarda ishlashda grafik imkoniyatlarni bajarish ularning bir-biridan fargini o rganish
kerak. Ixtiyoriy masala yechilganda uning grafigini ko’rgan holda natijani olish anigligi oshadi. Biz bu
magolada maple paketining grafik imkoniyatlarning ko ’p gismini batafsil misollar bilan ochdik.

Kalit se’zlar: plot, plot3d, implicitplot, inequals, BOX, CROSS, CIRCLE, POINT, DIAMOND,
UNCONSTRAINED, CONSTRAINED, NORMAL, axes, style, LINE, POINT, color, xtickmarks, ytickmarks,
linestyle, labels

IYpu pa6ome 8 MamemamuyeckKux CUcmemax Heooxooumo uzyuumsv pas3iudus npouaeo()umeﬂbl-tocmu
epaguueckux eoszmodcHocmeti. Ilpu peuwteruu npou38oavbHOU 3a0auu MOYHOCHb HOJYYEHUS pe3yabmamd
yeequuugaemcs no ee epaguxky. B smou cmamve mbi paccmompenu OONLUWUHCINEO 2PAPUUECKUX
603MmocHOCmel nakema Maple ¢ nodpobuvimu npumepamu.

Knroueswie cnosa: plot, plot3d, implicitplot, inequals, BOX, CROSS, CIRCLE, POINT, DIAMOND,
UNCONSTRAINED, CONSTRAINED, NORMAL, axes, style, LINE, POINT, color, xtickmarks, ytickmarks,
linestyle, labels

When working in mathematical systems, it is necessary to study the differences between the performance
of graphical capabilities. When solving an arbitrary problem, the accuracy of obtaining the result increases
by looking at its graph. In this article, we have covered most of the graphics capabilities of the maple package
with detailed examples.

Key words: plot, plot3d, implicitplot, inequals, BOX, CROSS, CIRCLE, POINT, DIAMOND,
UNCONSTRAINED, CONSTRAINED, NORMAL, axes, style, LINE, POINT, color, xtickmarks, ytickmarks,
linestyle, labels.

Kirish. Matematik tizimlar bu matematika, inginering sohalari uchun hisoblash jarayonlarni
kompyuterda bajarishga imkon beruvchi dasturiy vositalardir.

Matematik tizimlarning ichidan eng tanigli paketlar bular MathLab, Maple, MathCAD, Matematika
paketlaridir.

Asosiy gism. Matematik paketlarda grafik imkoniyatlarni birma-bir ko’rib chigamiz.

Maple paketining grafik imkoniyatlari. Ikki o‘lchovli grafikani chizishimiz uchun plot buyrug‘i va
uning parametrlaridan foydalanamiz. Bir o‘zgaruvchili f(x) funksiyaning grafigini (Ox o°qi bo‘yicha a<=x<=b
intervalda va Oy o°qi bo‘yicha c<=y<=d intervalda) yasash uchun plot buyrug‘i ishlatiladi. Uning umumiy
ko‘rinishi quyidagicha:

plot(f(x), x=a..b, y=c..d, parametrlar);

Bu yerda parametr — tasvirni boshqgarish parametrlari. Agar u ko‘rsatilmasa odatdagi bo‘yicha
o‘rnatishdan foydalaniladi. Shu bilan birga tasvirlarga tuzatishlar kiritish vositalar paneli orgali ham amalga
oshiriladi.

plot buyrug‘ining asosiy parametrlari:

1) title="text”, bu yerda text-rasm sarlavhasi.

2) coords=qutb —polyar koordinatani o‘rnatish.

3) axes — koordinata o°qlari turlarini o‘rnatish: axessSNORMAL - oddiy o‘qlar; axes=BOXED -
ramkada shkalali grafika; axes=FRAME — rasmning quyi chap burchagi markazi bo‘lgan o‘glar; axes=NONE
—o‘gsiz.

4) scaling — tasvir masshtabini o‘rnatish: scaling=CONSTRAINED - o‘glar bo‘yicha bir xil masshtab;
scaling=UNCONSTRAINED - grafik oyna o‘Ichovi bo‘yicha masshtablanadi.

5) style=LINE(POINT) — chiziglar (yoki nugtalar) bilan chigarish.

6) numpoints=n — grafikaning hisobga olinadigan nuqgtalari (jimlik goidasi bo‘yicha n=49).

7) color — chiziq rangini o‘rnatish: rangning inglizcha nomi, masalan, yellow — sariq va h.k.

8) xtickmarks=nx va ytickmarks=ny — mos ravishda, Ox va Oy o‘glari bo‘yicha belgilar soni.

9) thickness=n, gde n=1,2,3... - chiziq qgalinligi (jimlik bo‘yicha n=1).

10) linestyle=n — chiziq turi: uzluksiz, punktirli va h. (n=1 — uzluksiz).

67



11) symbol=s — nugtalar orgali hosil bo‘ladigan belgi turi; BOX, CROSS, CIRCLE, POINT,
DIAMOND.

12) font=[f,style,size] — matnni chigarish uchun shrift turini o‘rnatish: f shriftlar nomini beradi: TIMES,
COURIER, HELVETICA, SYMBOL,; style shrift stilini beradi: BOLD, ITALIC, UNDERLINE; size — pt da
shrift o‘lchovi.

13) labels=[tx,ty] — koordinata o‘glari yozuv: tx — Ox o‘qi bo‘yicha va ty — Oy o°qi bo‘yicha.

14) discont =true — cheksiz uzilishlarni yasash uchun ko‘rsatma.

plot buyrug‘i yordamida y=f(x) funksiya grafigi bilan birga, ochiq ko‘rinishda, parametrik berilgan
y=y(t), x=x(t) funksiyalar grafigini ham hosil gilish mumkin: plot([y=y(t), x=x(t), t=a..b], parametrs).

Muhokamalar v natijalar. Misollar

1. [-4n , 4x] intervalda funksiya gafigini chizishimiz kerak. Buning uchun quyidagi buyrugni beramiz:

> plot(sin(x)/x, x=-4*Pi..4*Pi, labels=[x,y], labelfont=[TIMES,ITALIC,12], thickness=2);

B S A R O AN
V.l A/

1- rasm. Funksiya grafigi

2. y= X
. N

1 uzlukli funksiya grafigini yasashimiz kerak. Buning uchun quyidagi buyrugni beramiz:
> plot(x/(x"2-1),x=-3..3,y=-3..3,color=magenta);
|

(I ‘
| \
\’ N

.

| _a |
2- rasm. Uzlukli funksiya grafigi

3. 0<=t<=2x ramkada parametrik egri chiziq y = sin2t, x= cos3t ni hosil gilishimiz kerak. Buning uchun
quyidagi buyrugni beramiz:

> plot([sin(2*t),cos(3*1),t=0..2*Pi], axes=BOXED, color=blue);

-1

3- rasm. Funksiya grafigi
4. Bitta chizmada ikkita grafikni: y = In(3x-1) funksiya va unga urinma bo‘lgan y:§ X—In 2 funksiya

grafigini hosil gilishimiz kerak. Buning uchun quyidagi buyrugni beramiz:

>plot([In(3*x-1),3*x/2-In(2)],x=0..6,scaling=CONSTRAINED,color=[violet,gold],
linestyle=[1,2], thickness=[3,2]);
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4-rasm. 2ta funksiya grafigi

5. Bir nechta funkstiya grafigini chizish.

>plot([sin(x), x]).

6. cos(x)/x funktsiyani grafigini chizish. 800 nugtada cheksizlikkacha bo’lgan grafika
>plot(cos(x)/x, x =0 .. infinity, -.5 .. 1, color = black, numpoints = 800, thickness = 3);

5-rasm. Funktsiyani 800 nugtada cheksizlikkacha bo’lgan grafikasi
7. Qutb koordinatasiga berilgan funktsiyani grafigini chizish quyidagicha:
>plot([1-sin(t), t, t = 0 .. 2*Pi], color = red, coords = polar);
8. Qutb koordinatasiga parametrik shaklda berilgan funksiyaning grafikalarini yasash quyidagicha:
>plot ([sin(3*t),cos(5*t),t=0..2*Pi],color=blue,coords=polar);
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6-rasm. Qutb koordinatasiga grafika chizilishi

Oshkora berilmagan funksiyalar grafigini yasash. Funksiya oshkora berilmagan bo‘ladi, agar u F(x,y)=0
tenglama orqali berilgan bo‘lsa. Oshkora berilmagan funksiyalar grafigini yasash uchun plots grafik paketidan
implicitplot buyrug‘i ishlatiladi:

implicitplot(F(x,y)=0, x=x1..x2, y=y1..y2);

Tasvirda matnli izohlarni chigarish. Plots paketida rasmda matnli izohlarni chigarish textplot buyrug‘i
mavjud: textplot([xo,yo0,’text’], options), bu yerda xo, yo — ‘text’ matnini chigarish boshlanadigan nugtalar
koordinatalari.

Tengsizlik bilan berilgan ikki o‘Ichovli sohani hosil gilish. Agar f1(x,y)>cl, f2(x,y)>c2,...,fn(x,y)>cn
tengsizliklar sistemasi bilan berilgan ikki o‘Ichovli sohani hosil gilish uchun inequal buyrug*i ishlatiladi.

inequals({f1(x,y)>cl,....,fn(x,y)>cn}, x=x1...x2, y=y1..y2, options);

Buyrug‘ida figurali gavs ichida sohani aniglovchi tengsizliklar sistemasi, so‘ngra esa koordinata
o‘glariningg o‘lchovlari va parametrlari ko‘rsatiladi. Parametrlar ochiq va yopiq chegaralar rangini, sohaning
ichki va tashqi rangini hamda chiziq chegarasining galinligini aniglaydi:

optionsfeasible=(color=red) — ichki soha rangini o‘rnatadi;

optionsexcluded=(color=yellow) — tashgi soha rangini o‘rnatadi;

optionsopen(color=blue, thickness=2) — ochiq chegara chizigining galinligi va rangini o‘rnatadi;

optionsclosed(color=green,thickness=3) — yopiq chegara chizig‘ining galinligi va rangini o‘rnatadi;

Tengsizlik bilan berilgan ikki o‘Ichovli sohani hosil gilish grafigini chizishda misollar:

1. Berilgan ikkita sohani kesishmasining grafigi

>with(plots): inequal(0 < x+y,x=-3..3,y=-3 .. 3);
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7-rasm. Tengsizlikdagi sohala_rni kesishmasi grafika chizilishi
2. Berilgan bir nechta tengsizlikni grafikasi
with(plots): inequal({-b+a <=8, 0 < 3*a+2*h, 3 <a+b, 5 < 3*a+2*h, 2*b-a<6},a=-10..30,b =-10
.. 15);

8-rasm. Bir nechta tengsizlik grafika chizilishi

Uch o‘Ichovli grafika. z = f(x,y) funksiya grafigi chizish uchun plot3d(f(x,y), x=x1...x2, y=y1...y2,
options) buyrug‘idan foydalanish mumkin. Bu buyrugning parametrlari plot buyrug‘i parametrlari bilan mos
tushadi.

style=opt parametri tasvir stilini beradi: POINT —nugtalar, LINE — chiziglar, HIDDEN — ko‘rinmas
chiziglardan iborat to‘r, PATCH - to‘ldiruvchi, WIREFRAME - ko‘rinmas chiziglarni chigaradigan to‘r,
CONTOUR - chiziq darajasi, PATCHCONTOUR - to‘ldiruvchi va chiziq darajasi.

shading=opt parametr to‘ldiruvchi intensivlik funksiyasini beradi, jimlik bo‘yicha uning giymati xyz ga
teng, NONE - rangsiz.

Parametrik berilgan sirt grafigi:

Agar x=x(u,v), y =y(u,v), z= z(u,v) parametrik ko rinishda berilgan sirtning grafigini yasash talab etilgan
bo‘lsa, u holda bu funksiyalar buyrugda kvadrat gavslarda sanab o‘tiladi:

plot3d([x(u,v), y(u,v), z(u,v)], u=ul..u2, v=vl..v2).

Anigmas ko‘rinishda berilgan sirt grafigi.

F(x,y,z) = c anigmas tenglama bilan berilgan uch o‘lchovli sirt grafigi plot paketining
implicitplot3d(F(x,y,z)=c, x=x1..x2, y=yl..y2, z=z1..z2) buyrug‘i orqgali amalga oshiriladi, bu yerda sirt
tenglamasi F(x,y,z) = ¢ va koordinata o‘glari bo‘yicha tasvir o‘lchovlari ko‘rsatiladi.

Fazoviy egri chiziglar grafigi .

plot paketida x = x(t), y = y(t), z = z(t) parametrik ko‘rinishda berilgan fazoviy egri chiziglarni hosil
gilish uchun spacecurve buyrugi mavjud. Uning umumiy ko‘rinishi: > spacecurve([x(t),y(t),z(t)],t=t1..t2), bu
yerda t parametr t1 dan t2 gacha ozgaradi.

Misollar.

1. Quyidagi sirtlarni hosil gilish kerak.

z=xsin2y+ycos3x va z=yx*+y? -7 ,x (x,y) €[-z, 7] intervalda.

Quyidagi buyrugni kiritamiz:
>plot3d({x*sin(2*y)+y*cos(3*x), sqrt(x"2+y”~2)-7}, x=-Pi..Pi, y=-Pi..Pi, grid=[30,30],
axes=FRAMED, color=x+y);

9-rasm. Uch (;‘Ichovlifsirtning grafigi

70



2. Daraja chizig‘i bilan sirtni hosil gilishimiz kerak:
1 0,2 0,3
=2 27T 2 2 T 2
X“+y° (x+12)°+(y-15° (x-09)°+(y+1))

Quyidagi buyrugni Kiritamiz:

> plot3d(1/(x"2+y"2)+0.2/((x+1.2)"2+(y-1.5)"2)+ 0.3/((x-0.9)"2+(y+1.1)"2), x=-2..2, y=-2..2.5,
view=[-2..2, -2..2.5, 0..6], grid=[60,60], shading=NONE, light=[100,30,1,1,1], axes=NONE,
orientation=[65,20], style=PATCHCONTOUR);

z

9-rasm. Daraja chizig‘i bilan sirtni hosil gilingan grafik
3. X2+ y? +72 = 4 sharni hosil gilishimiz kerak:
Quyidagi buyrugni kiritamiz:
>with(plots): implicitplot3d(x"2+y"2+z"2=4, x=-2..2, y=-2..2, z=-2..2, scaling=CONSTRAINED);

10-rasm. Sharning grafigi
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GIBRID ALGORITMLAR ASOSIDA TASHXIS QO’YISH MASALASINI YECHISH

Ushbu magolada Gibrid algoritmlar asosida tashxis go 'yish masalasini yechish, Takagi-Sugeno-Kang,
Vang-Mendel tarmoglari chigish signarini hisoblash, Gibrid No ravshan tarmoqgni o ‘rganish algoritmi gibrid
radial tarmogni o ‘rganish algoritmining bir holi sifatida ko ‘rib chigish bosgichlari va usuli yoritilgan.

Kalit se‘zlar: neyron to‘rlari, Gibrid algoritmlar Takagi-Sugeno-Kang tarmog ‘ida, Vang-Mendel
tarmog ‘i, radial tarmoglar.

B smoii cmamee paccmampuearomcs amansvl U Memoo peuteHus 3a0a4u OUASHOCUKU HA OCHO8e
eu6pudnblx anreopummos, 6bl4ucieHue 6blx0()H020 cuernana cemeu Takaeu-CyzeHO-KaHa, cemu Bawea-
Menoens, ancopumm obyuenus eubpuonoi Paduanvhoii cemu kax yacmo aneopumma odyueHus cubpuoHou
paouanbHol cemu.

Knwouesvie cnosa: neiiponnvie cemu, 2ubpuonvle arzopummbl 6 cemu Taxaeu-Cyeeno-Kan, cems Ban-
Memnoens, paduanvhvie cemu.

This article discusses the stages and a method for solving the diagnostic problem based on hybrid
algorithms, calculating the output signal of Takagi-Sugeno-Kan networks, Wang-Mendel networks, training
algorithm for a hybrid radial network as part of a hybrid radial network training algorithm.

Key words: neural networks, hybrid algorithms in the Takagi-Sugeno-Kan network, Van Mendel
network, radial networks.

Kirish. Ushbu turdagi tarmoglar chiquvchi signalning kiruvchi X =X, Xy see X T vektorga

bog‘ligligini aniglashda ishlatilganligi uchun shunday nom berilgan (xususan, Mamdani-Zade va Takagi-
Sugeno-Kang tarmoglari shular jumlasidandir). Nazariy jihatdan isbotlanganki, bu formulalar ixtiyoriy ko‘p
o‘zgaruvchili chizigli bo‘lmagan funksiyasiyalarni bitta o‘zgaruvchili funksiyalar (No ravshan deb
nomlangan) yig‘indisi yordamida ixtiyoriy aniglik bilan hisoblash imkonini beradi [1].
Takagi-Sugeno-Kang tarmog¢i
Takagi-Sugeno-Kang tarmog‘ida (keying o‘rinlarda TSK) chigish signali quyidagi formula yordamida
hisoblanadi:

M M
y(X)=Z (Wi*yi(X))/Z (w,)’
bu yerda y.(X) = Pio +i (P *X;) —x inchi polinomik yaginlashuv komponenti.
j=1

Komponentlarning vazni w; quyidagi formuladan foydalanib topiladi (Gauss funksiyasining ratsional
shakli):

w, =TT a0 =TT @@+ (x; —cy) /5,07 ).

Yugoridagi formulalarning strukturaviy diagrammasi 1.1-rasmda Kkeltirilgan besh gavatli neyron
tarmog‘iga yaqgqol ko‘rinadi.
Birinchi gavatda N * M ta tugunlar mavjud bo‘lib, ularning har biri Gauss funksiyasinining C;»S;

va bij parametrlari yordamida hisoblanadi. No ravshan tarmoglar nuqtayi nazaridan, bu gatlam Kirish

o‘zgaruvchilarini fuzzifikatsiya gilish gatlami hisoblanadi. Qatlam parametrik gatlam deb nomlanadi, chunki
tarmogni o‘rganish jarayonida ushbu gatlam parametrlari asosida garab chigiladi.

1 O

| e O

1.1-rasm. Besh gavatli neyron tarmoq
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Ikkinchi gatlam parametrik gatlamdan tashkil topmagan. No ravshan neyron tarmog‘i sifatida
garalganda, bu chap gismlarini yig‘ish gatlami hisoblamadi.

Uchinchi gatlam — TSK y (X)) funksiyaning generatori va vazn koeffitsienti w; bilan ko‘paytmasi
orgali topiladi (ya’niki ko‘p had ko‘rinishida). Bu parametrik gatlamni o‘rganish jarayonida
p,, i=12...M, j=0,1,...,N. koeffitsientlari aniglanadi. Tarmogdagi umumiy p;; koeffitsientlar

soni M * (N + ) formula orqali aniglanadi.

To‘rtinchi qatlam ikkita yig‘uvchi neyronlar yig‘indisidan iborat. Birinchisi y, (X) signallarining vazn
yigindisini bo‘lsa, ikkinchisi w, i=1,2,...,M og‘irliklar yigindisini hisoblanadi. Bu parametrik
bo‘lmagan gatlam.

Oxirgi, beshinchi gatlam og‘irliklarni normallashtiradi. Bu ham parametrik bo‘lmagan gatlam
hisoblanadi.

TSK tarmog‘ining tavsifidan kelib chigadiki, u ikkita parametrik gatlamlarga (birinchi va uchinchi) ega,
va bu gatlamlarning parametrlarini o‘rganish jarayonida kelib chigib o‘rganiladi. Birinchi gatlam parametrlari
chizigli bo‘Imagan funksiyadan kelib chiggani uchun ular chizigli bo‘Imagan parametrlardan tashkil topgan
gatlam deb nomlasak, uchinchi gatlamni chigizli parametlardan tashkil topgan gatlam deb nomlaymiz.

TSK tarmog‘idagi parametrlar soni (chizigli va chiziqgli bo‘lmagan)
M*3*N +M *(N+) =M *(4*N +1) formula orqgali topiladi.

Ko‘p amaliy dasturlarda bunday katta migdorlar olinmaydi, shuning uchun Kkiruvchi parametr x;ni
hisoblash uchun mu(x;) cheklangan funksiya to‘plamidan foydalaniladi va bu o‘z o°rnida chigizli bo‘Imagan
parametrlar sonini kamaytirishga yordam beradi.

Vang-Mendel tarmog°i

Ushbu turdagl tarmoqlarda chigish S|gnaI| quyldagl formula yordamlda hisoblanadi:

Y(X)—Z (c *W)/Z (W)—Z (c *H (5 (X )))/Z (H (e (X5))),

bu yerda ci - og‘irlik koeffitsienti (No ravshan tarmog nuqtayi nazarldan, bu o‘ng tomonga tegishli
bo‘lgan funksiyasi markazi), z; () - markaz C;;» kengligi S;; va shakli bij parametrlarini o‘z ichiga oluvchi

Gauss funksiyasidir (eksponent yoki parametrik shaklda), (No ravshan tarmoqda £; () - funksiyasi No ravshan

to‘plamga Kiradi).

Vang-Mendel tarmog‘ining y (X ) ifodasi oxirgi bo‘lib y(X) = c, ni gabul gilsa TSK tarmog‘ining
xususiy bir holiga to‘g‘ri kelishini ko‘rish giyin emas. Shuning uchun Vang-Mendel tarmog‘i ancha sodda va
quyidagi uch gavatli tuzilishga ega (1.2-rasm).

Ushbu tarmoqgda birinchi va uchinchi qgatlamlar parametrik gatlamlar hisoblanadi. Birinchi gatlam

M * N * 3 ta parametrli chigizli bo‘Imagan Gauss funksiyasidan tashkil topgan bo‘lsa, uchinchi gatlam M
ta c; chizigli parametrni o‘z ichiga oladi.

No ravshan neyron tarmoglarini (ham Vang-Mendel, ham TSK) ko‘plab kiruvchi o‘zgaruvchilarni o‘z
ichiga olganda umimiy hol deb garash mumkin bo‘ladi. Ularning o‘rganish jarayoni xuddi klassik tarmoglarni
o‘gituvchi yordamida ham, o‘gituvchi yordamisiz ham garab chigish mumkin.
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1.2-rasm. Vang-Mendel tarmog‘i
Oc<gituvchi yordami bilan o‘rganish jarayoni asosan Evklid normasi yordamida hisoblanuvchi obyektiv

funksiyani minimallashtirishga asoslangan: g = (1/2) *Zp: (y(X*)=d*)?)-
k=1
O‘gituvchi yordamisiz o‘rganish jarayoni esa o‘z-o‘zini tashkillashtiruvchi tarmogning kiruvchi
ma’lumotlarini klasterlashga garatilgan.
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Gibrid o‘rganish algoritmi

Ushbu algoritm yugorida tavsiflangan ikkala tuzilishda ham qo‘llash mumkin, ammo hozir uni umumiy
holga to‘g‘ri kelishini asoslash uchun TSK tarmoglari asnosida ko‘rib chigamiz. Gibrid No ravshan tarmogni
o‘rganish algoritmi gibrid radial tarmogni o‘rganish algoritmining bir holi sifatida ko‘rib chigiladi.

Algoritm ikki bosgichda amalga oshiriladi:

1. Chizigli bo‘Imagan Cij, Sij va bij birinchi neyron gatlam parametrlarini topish jarayonida uchinchi

gavat chizigli parametrlari pj ning giymatlari ham garab chigiladi.
2. Uchinchi gavatning chizigli p; giymatini aniglash jarayonida esa birinchi neyron gatlamining chigizli

bo‘Imagan Cij, Sij va bij parametrlari aniglanadi.

1-bosgich. O‘rganish jarayonining bu bosgichida chizigli bo‘Imagan parametrlar aniglangan bo‘ladi.
Chiqish signali quyidagicha aniglanadi:

y(X) :Z W *(pio +Z (Pi; * %)),

bu yerda v — v, = prodj =1: N](ﬂi,-(x,-»/i (L] ey () = const.

Kta o‘rganilayotgan tanlovlar uchun < X *,d* >, k=1,2,...,K, K chizigli tenglamalar sistemasi

kelib chigadi:
A*P =D,
bu yerda P =[pP,y, Piys-+-s Pins Paros Purs -+ Py 1™ - Uchinchi gatlamning og-irlik vektori va

D=[d',d 2 ...dx ]" - Kta garalayotgan tanlovlar uchun kutilayotgan giymatlar vektori. Bunda A matritsa
quyidagicha aniglanadi:
1 1 1 1 1 1 1 1 1 1
Vi VXLV XLV VY, XY, X,

2 2 % 2 2 % v2 2 2 J%y2 2 Hy2
(VA R Vb’ G Vi ViRl (U Vitalb ¢l

k kK % vk k % vk k k % vk kK % vk
Vi V) TX LV TXG Yy Yy XY X
A matritsasining K satrlari soni uning M (N + 1) ustunlari sonidan juda ko‘p. Ushbu chizigli algebraik

tenglamalar tizimining yechimini quyidagi formula orgali bir gadamda hisoblash mumkin:
P=A'*D,

bu yerda A™ - A matritsaga teskari matritsa.

2-bosgich. Bu bosgichda uchinchi gavat uchun polinom koeffitsientlarining giymatlari aniglanadi va
birinchi gatlam uchun esa Gauss funksiyasining (ko‘p karrali) koeffitsientlari standart gradient usuli yordamida
aniglanadi:

¢t =cf —v, *0E" | ocy,

K+l _ ok k k

bt = b — v, *OE* / ob

1

bu yerda k - keyingi siklining ragami (onlayn rejimda, bu giymat o‘rganilayotgan tanlov ragami bilan
bir xil bo‘ladi). Texnik nuqgtayi nazardan, chizigli bo‘lmagan parametrlarga nisbatan obyektiv funksiyaning
hosilasi uchun analitik formulalarni keltirib chigarish oson. Ammo bu bo‘limda bu formulalar keltirilmagan.
Ular bilan [2]da tanishib chigish mumkin.

Bu bosgichlarda Gauss funksiyasining chizigli bo‘lmagan parametrlarini aniglashtirish bosgichi
konvergentsiyasi ancha sekin yaginlashgani uchun 1 bosgichning o‘rganilish jarayonida qoidaga binoan 2
bosgichning ham bir necha bosgichlari amalga oshiriladi.

O¢z-o‘zini tashkillashtiruvchi no ravshan tarmoqglar

Ushbu turdagi tarmoglarning o‘rganish jarayonida kirish vektorlarini X*, k =1,2,..,p, M ta

klasterda guruhlanadi, ularning har biri o‘zining markazi C,,i =1, 2, ..., M. bilan aniglanadi. Tasniflash

bosgichida, tarmog keyingi Kirish ma’lumot vektorini aniglashda oldingi klasterdan chiggan giymat yordamida
hisoblanadi.
Oc<zini tashkillashtiradigan no ravshan tarmoq ikki gavatli tuzilishga ega (1.3-rasm).
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Birinchi gavat neyronlari umumlashtirilgan Gauss funksiyasinining ratsional shaklida ko‘rib chigiladi:
Hij (Xj) :1/(1+((Xj _Cij)/sij)izj ").
Ikkinchi gatlamning har bir neyroni markaz bilan tavsiflanadi: C, =[U,,, U,,, ....,uNi]T.
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1.3-rasm. O¢zini tashkillashtiruvchi no ravshan tarmoglar
C means-o‘zini tashkillashtiruvchi no ravshan tarmoq algoritmi

Quyida berilgan shartni ganoatlantirgan holatda, ushbu algoritmda o‘rganilayotgan kirish vektor X “
turli darajadagi uik, 0< uik <1 guruhlarga (markazlariC, ,i =1, 2, ..,M ga asoslangan holda) tegishlidir:

M
Z (uik) =1
i=1
Bunda, uik giymati ganchalik oshsa X * ga C, shunchalik yaginlashadi.
Oc‘rganilayotgan barcha p vektorlarining korrelyatsion xatosi Ci markazlar va X o‘rganilayotgan
vektorlar yordamida quyidagicha hisoblanadi:
M p
E=> Q. W)"*[x*-c| ),
i=1 k=1

buyerdam=1,2,3, ..
Bu jarayonning kuzatilishidan magsad - C; markazlarining holatini kuzatish vaqtida quyida keltirilgan
shartni ganoatlantirgan holda E xatolikni minimallashtirishdir:

M

Z (uik) =1

i=1

Bu masalanining yechimi Lagranj minimallashtirish funksiyasi qo‘llash bilan hisoblash mumkin:

LE=3 (O (@) *[x* —c[ )+

i=1 =

p

> L wH-)

k=1
bu yerda Ly, k=1, 2, ..., p - Lagranj multiplikatori.
Ushbu masalaning yechimi quyidagi

C =X (XY (@™

k=1

uf :1/% (((d})? 1(d [} )2y formulalar yordamida hisoblanishi mumkinligi isbotlangan. Bu
=1

yerda d* :‘X k_ Ci‘z - X ¥ va C; orasidagi Evklid masofa.

Yugorida tavsiflangan fikrni shakllantiruvchi holat C-means algoritmi deb nomlanadi. U o°zida iterative
(takrorlanuvchi) holatni saglagan holda, quyidagicha tavsiflanishi mumkin:
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M
1. Z (uf) =1 shartni ganoatlantiruvchi [0, 1] diapazonda yotgan ui" koeffitsientlarni ixtiyoriy
i=1
tanlashni amalga oshiradi.

2. Yuqoridagi formuladan foydalangan holda barcha M larni C; markazlar yordamida hisoblaydi.

3. E xatolik giymatini aniglaydi. Agar ushbu giymat belgilangan giymatdan past bo‘lsa yoki oldingi
iteratsiyaga (takrorlashga) nisbatan ozgina o‘zgargan bo‘lsa, hisoblash to‘xtatiladi. Aks holda, 4-bosgichga
o‘tiladi.

4. Yuqoridagi formuladan foydalanib uik ning yangi giymatlari hisoblanadi va 2-bosgichga gaytiladi.

Yuqorida tavsiflangan iterativ algoritm E xatolikning minimallashishiga olib keladi, ammo bu giymat
global minimum bilan bir xil bo‘lishi shart degani emas. Global minimum uik va C; larning boshlang‘ich

tanlov giymatiga bog‘lig. Xususan, C; markazlarining “yaxshi” boshlang‘ich giymatlarini tanlash uchun,
maxsus protseduralari ishlab chigilgan va ularning ikkitasi quyida keltirilgan.

Peak guruhlash algoritmi

Birinchi Ci markazlarning “eng yagin qiymati” topish uchun peak funksiyasidan foydalaniladi. p

o‘rganilayotgan X “ vektorlarni tarmoqqa kiritishda shu vektorlardan foydalangan holda tarmoqgdagi barcha
bo‘shliglarni gamrab oladigan yagona panjara yaratiladi.
Panjara tugunlari VI belgilanadi va ularning har biri uchun peak funksiyasining giymati hisoblanadi

M) = (@p((X* —vi|” (2*s?))),

k=1
bu yerda s — const va u har bir panjara tuguni uchun alohida tanlanadi.

m(\/,)ning giymati VI potentsial markazga yaqin joyda joylashgan, o‘rganilayotgan X “ vektorlari
soniga mutanosibdir. m(\/l ) ning kichik giymatga erishishi shu hududda ko‘rilayotgan vektorlar sonining ham
kamligini bildiradi. Shuni ta’kidlash joizki, s koeffitsientining turli xil panjara tugunlari uchun tanlanadigan
har xil giymatlari VI uchun juda kichik ahamiyat kasb etadi, shuning uchun uning ganday tanlashini unchalik
ham katta ahamiyatga ega emas.

Barcha potensial markazlar (panjara tugunlari) uchun m(\/l)ni hisoblab chigilgandan so‘ng, peak

funksiyasining erishgan eng katta giymati tanlab olinadi. Shu giymat orgali C; aniglanadi. Shu tarzda keyingi
markazlarni hisoblashda C: markazi va qo‘shni panjara tugunlari hisobga olinmaydi. Buni quyidagi formula
orqgali peak funksiyasinining giymatlarini gayta hisoblash yo‘li bilan oson topish mumkin:

M, (V) =m(V,) —m(C,) *exp(—(V, —C,|”" /(2 *s%))),

bu yerda m(C,) - C. markazidagi peak funksiyasining giymati

Har bir C , C, C,,...markazlar uchun yuqoridagi funksiya ko‘rib chigiladi va Cw giymati topilguncha
davom ettiriladi.

Peak guruhlash algoritmining asosiy kamchiligi - bu X *ma’lumot vektorlarining o‘sib borishi bilan
murakkabligining eksponentli o‘sishi o‘zaro mutanosibdir. Shuning uchun, u fagat N kirish signallarining oz
soniga nisbatan go‘llaniladi. Quyida keltirilgan algoritmning ham murakkablikning eksponentli o‘sish
Xususiyatini yo‘gotmaydi, ammo bu algoritm o‘rganilayotgan p lar soniga uzviy bog‘ligdir.

Farglarni guruhlash algoritmi

Ushbu algoritmda X*, k=1, 2,...,p o‘rganilayotgan vektorlar potensial markazlar sifatida

garaladi. Peak m(X i) funksiyasi quyidagicha aniglanadi:
. p 2%
m(X")=>" (exp(—(X* = X[ 1(r,12)?))),
k=1
bu yerda ri - go‘shni sharning hajmi. X' atrofida kirish vektorlarining yuqgori zichligi bilan
funktsiyaning giymati Kkatta bo‘ladi va aksincha, m(X')ning kichik giymati go‘shnilarning oz sonini

ko‘rsatadi.
Barcha kirish vektorlari uchun m(X') giymatlarini hisoblab chigilgandan so‘ng, eng yugori funksional

giymatga ega X 'birinchi markaz C; sifatida gabul gilinadi.
Ikkinchi markazni topish uchun quyidagi o‘zgartirilgan peak funksiyasi ishlatiladi:
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M, (X') =m(X") —m(C) *exp(—(X* —C,[." /(r,/2)*)),
bu yerda I, go‘shni sohaning yangi hajmi I, 2T.
m,., (X ') peak funksiya X' = C, holatda nol giymatni oladi.

Xulosa. Kuchsiz strukturaviy ko‘p bosgichli ierarxik tizimda no ravshan yechimlarni gabul gilishning
ilk bosgichi sifatida neyro-no ravshan modellarning strukturaviy va parametrik xususiyatlarini tizimlashtirish
kiradi.
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PHOTOSHOP DASTURIDA YARATILADIGAN ELEKTRON QO‘LLANMALARNING
AHAMIYATI

Bu elektron o‘gquv go‘llanma Adobe Photoshop dasturini o ‘rganishni xohlovchi har ganday
foydalanuvchi uchun juda qulay. Elektron go llanmada Adobe Photoshop tarixi hagida ham ma’lumotlar
yoritib berilgan. Har doim bu elektron go ‘Ilanmada yana ko ‘plab darslar, tagdimotlar va testlarni go ‘shib
boramiz.

Kalit so“zlar: grafika, rastrli, fraktal, vektorl, go ‘llanma, dyuym.

Omo snekmponnoe pykosooOCmao oueHb YOOOHO 071 1106020 NONb308AMesl, KOMOPbLI XOYem U3Y4Ums
Adobe Photoshop. Onekmponnas xnuea maxoce oxeamwvisaem ucmopuro Adobe Photoshop. Mur ecezcoa
dobassiem 8 SMO INEKMPOHHOE PYKOBOOCHBO OOJIbULE YPOKOS, NPE3eHMAaYUll U mecmos.

Knrouegwie cnosa: epapuka, pacmp, ppakman, sexmop, pykosoocmeo, OluM.

This electronic manual is very convenient for any user, who wants to study Adobe Photoshop. The e-
book also covers the history of Adobe Photoshop. We always add in this electronic manual more lessons,
presentations and tests.

Key words: graphics, raster, fractal, vector, manual, inch.

Kirish. Kompyuter grafikasi tushunchasi keng gamrovli sohalarni o‘zida mujassamlashtirib, bunda
oddiy grafik chizishdan to real borligdagi turli tasvirlarni hosil gilish, dastur vositasi yordamida hatto tasvirga
oid yangi loyihalarni yaratish ko‘zda tutiladi. U multimedia muhitida ishlash imkoniyatini beradi.

Asosiy gism. Kompyuter grafikasi — bu, avvalo, keng targalib borayotgan dastur ta’minotidir, ya’ni
kompyuter grafikasi mavjud va yangi yaratilayotgan dasturlarga tayanadi. U hatto dasturlarning o‘ziga zeb
berishda ham juda keng go‘llaniladi. Uning rivojlanishi jarayonlarning real uch o‘lchovli fazoda ganday
kechishini aniq tasvirlash (hatto harakatdagi) imkoniyatini yaratdi. Shuning uchun hozirda shunday amaliy
dasturlar paketlari mavjudki, ular yordamida ko‘rilayotgan masalaning asosiy parametrinigina bergan holda
uning yechimi natijasini grafik shaklida olinishi mumkin.

Kompyuter grafikasi nafagat ilmiy xodimlar, balki rassomlar, turli soha loyihachilari, reklama bilan
shug‘ullanadigan mutaxassislar, Internet sahifalarini yaratish, o‘gitish jarayoni uchun va boshqga sohalarda
muhim rol o‘ynamoqgda. Uning, aynigsa, poligrafiya sohasida qo‘llanilishi keyingi paytlarda rang-barang,
suratli adabiyotlar, o‘quv go‘llanmalari, badiiy asarlarning paydo bo‘lishi yuksak bezash texnologiyasidan
foydalanishni tagozo gilmoqda. Diggatni jalb giluvchi videoroliklar, Internet sahifalarini yaratishni kompyuter
grafikasisiz tasavvur gilish giyin bo‘lib qoldi [1, 4].

Kompyuter grafikasining turlari. Kompyuterda tasvir yaratish usuliga ko‘ra kompyuter grafikasi uch
turga bo‘linadi: rastrli, vektorli va fraktal grafika. Ular bir-biridan monitor ekranida tasvirlanishi, gog‘ozda
bosib chiqarilishi bilan farglanadi. Bundan tashqgari uch o‘Ichovli (3D) grafika mavjud bo‘lib, u fazoda turli
hajmdagi obyekt modellarini qurish usullarini o‘rganadi. Unda tasvir yaratishni vektorli va rastrli usullari
birgalikda ishlatiladi [1, 5].

Hozirgi kunda turli mutaxassisliklarning ayrim sohalari kompyuter grafikasining bo‘limlari bilan
nomlanadi: muhandislik grafikasi, ilmiy grafika, Web-grafikasi, kompyuter poligrafiyasi.

Kompyuter televizor va kino texnologiyasi zamirida kompyuter grafikasi va animatsiyasi nomli nishatan
yangi soha tug‘ildi. U hozirgi kunda ildamlik bilan rivojlanmoqda.

Rastrli grafika. Rastrli grafika nugtalar yordamida (qog‘ozda), piksellar (rangli nugtalar ekranda
shunday deb ataladi) hosil gilinadi. Tabiiyki, nugtalar soni gancha ko‘p bo‘lsa (ular zich gilib joylashtirilsa)
unga asoslangan rasm, shakl, grafik va hokazolar shuncha aniq bo’lib ko‘rinib turadi. Shu munosabat bilan
ekranning hal qgilish gobiliyati kiritilgan bo‘lib, unda gorizontal va vertikal yo‘nalishlardagi nugtalar soni
muhim rol o‘ynaydi va u ekranning hal gilish imkoniyati deyiladi [1, 5].

Odatda bunday ko’rsatkich 640x480, 800x600, 1024x768 yoki bulardan yuqori piksellarda beriladi.
Tasvir o’lchovi hal gilish gobiliyati bilan bog‘ligdir. Bu parametr dpi (dots per inch — nugtalar soni zichligi)
bilan o’Ichanadi. 15 dyuymli (1 dyuym 2,54sm) monitorda ekranda tasvir o’lchovi 28x21sm ni tashkil giladi.
Buni hisobga olsak 800x600 pikselli monitorda ekranni tasvirlash qobiliyati 72 dpiga teng bo’ladi. Buni
hisobga olsak, kompyuter xotirasida rangli tasvir ko’p joy olishini tushunish giyin emas. Misol uchun 10x15
smli rasm taxminan 1000x1500 piksellardan iborat bo’ladi [1, 2, 3].

78



Agar har bir rangli nugtani tasvirlash uchun 3 bayt ketsa, bitta rasmning o’zi xotirada taxminan 4 min
bayt joyni egallaydi. Bunday ma’lumot, xususan, Internet sahifalarini yaratishda e’tiborga olinishi zarur.
Shuning uchun ham hozirda yaxshi multimedia programmalarini, videorolikni yaratish uchun 128 Mbaytdan
kam bo‘lmagan va mos ravishda tezligi katta bo’lgan kompyuterlardan foydalanish lozim. Demak, rastrli
grafika bilan ishlash uchun yugori unumli kompyuter talab gilinadi.

Rastrli grafikaning kamchiligi sifatida shuni aytish mumkinki, tasvirni masshtablashtirish
(kattalashtirish, kichiklashtirish) jarayoni natijasida nuqtalar o’lchovi kattalashishi bilan tasvir anigligi
yomonlashishi mumkin va hatto tasvir tanib bo’Imaydigan darajaga borishi mumkin.

Rastrli grafika elektron (multimedia) va poligrafik nashrlarda keng qo’llaniladi. Nashrlardan turli
illyustratsiyalarni yaratishda, odatda, skaner orqgali olingan ragamli foto yoki videokamera (hozirda bunday
fotoapparat va videokameralar keng targalmoqgda, ammo ularning baholari hozircha ancha gimmat) yoki
rassom, loyihachi tomonidan tayyorlangan tasvirlardan foydalaniladi. Shuning uchun ham rastrli grafikada
tahrirlovchi programma vositalaridan keng foydalaniladi. Bu programmalar, odatda tasvirlarning anigroq,
ko’rinishda bo’lishini ta’minlaydi [4].

Vektorli grafika. Vektorli grafikada tasvirning asosiy elementi sifatida chiziq garaladi. Chiziq to‘g‘ri
yoki egri chiziq bo‘lishi mumkin. Rastrli grafikada bunday chiziglar nugtalar (piksellar) yordamida ajratilsa
vektorli grafikada esa tasvir nugtaga nisbatan umumiyroq bo‘lgan chiziglardan foydalaniladi va shuning
hisobiga tasvirlar anigroq bo‘ladi [2].

Rastrli grafikaning afzallik tomoni tasvirning xotirada kamroq joy olishidir, chunki bu holda xotirada
joy chiziq o‘lchoviga bog‘ligsiz ravishda bo‘ladi. Buning sababi chizig formula yordamida yoki parametrlar
yordamida berilishidir. Vektor grafikaning ixtijoriy tasviri chiziglardan tashkil topadi va oddiy chiziglardan
murakkablari hosil gilinadi. Ko‘pincha vektorli grafikani obyektga mo‘ljallangan grafika deyish mumkin.
Chunki bunda, masalan, uchburchak hosil gilish uchun 3 ta chiziq (kesma)dan foydalanilsa, prizma hosil gilish
uchun uchburchakdan foydalanibgina golish mumkin. Vektorli grafika hisoblanadigan grafika deb ham ataladi.
Chunki tasvirni (obyektni) ekranga chigarishdan avval uning koordinatalari hisoblanadi va mos nugtalar hosil
gilinadi.

Vektorli grafikaning matematik asosini geometrik shakllarning xossalarini o‘rganish tashkil giladi.
Ma’lumki, nuqta tekislikka 2 ta koordinata (x, y) bilan, to‘g‘ri chizig uning kanonik ko‘rinishi y=kx+b (bunda
a va b ixtijoriy sonlar) formula holatida, kesma esa mos ravishda boshlang‘ich va oxirgi nuqgtasini bilish bilan
tasvirlanadi. Egri chiziglar ham mos ravishda o‘z tenglamalariga ega.

Vektorli grafika asosan illustratorlar yaratish uchun yo‘naltirilgan. Vektorli grafika reklama
agentliklarida, loyihalash byurolarida, nashriyotlarda va boshga joylarda keng go‘llaniladi.

Fraktal grafika. Fraktal grafika matematik hisoblashlar asosida tasvirlarni avtomatik yaratish uchun
go‘llaniladi. Shuning uchun ham uning asosini rasm, shakl, tasvir hosil gilishning dasturlash usuli tanlangan.

Bu grafika odatda turli jarayonlarni modellashtirish, tahlil qgilish, turli gizigtiruvchi dasturlar yaratishda
ko‘prog qo‘llaniladi.

Uch o‘Ichovli grafika. Uch o‘Ichovli grafika ilmiy hisoblashlarda, muhandislik loyihalarida, fizik
obyektlarni kompyuter yordamida modellashtirishda keng ko‘lamda ishlatiladi. Obyektning hagigiy modelini
yaratish uchun geometrik shakllardan (to‘rtburchak, kub, shar, konus va boshgalar) va sillig, ya’ni splayn
sirtlaridan foydalaniladi. Uch o‘Ichovli grafika dasturiga misol gilib Kinetix firmasining Windows muhitida
ishlaydigan 3D Studio Max dasturini, Microsoft kompaniyasining Windows NT muhitida ishlaydigan 3D
dasturini keltirish mumkin.

Elektron o‘quv go‘llanmalar va ularning turlari. Turli xil manbalarda elektron o‘quv go‘llanmalarga
quyidagicha ta’riflar berilgan:

Elektron o‘quv go‘llanma — bu grafik, matnli, ragamli, tovushli, musigiy, video, foto va boshga
turdagi axborotlar majmuasi. Elektron nashr ixtiyoriy ma’lumot tashuvchilarda — magnit va optik disklarda,
shuningdek, kompyuter tarmoglarida amalga oshirilishi mumkin.

Elektron o‘quv go‘llanma — mos ilmiy-amaliy bilimlar sohasiga oid tartiblangan materiallardan iborat
bo“lishi kerak, ta’lim oluvchilar va talabalarning faol va ijodiy tarzda bu sohaga oid bilim, ko‘nikma va
malakaga ega bo‘lishlarini ta’minlashi kerak. Elektron o‘quv nashri yuqori darajada ijro etilganligi va
bezatilganligi, axborotlarning to‘ligligi, metodik ko‘rsatmalar sifati, texnik ijro sifati, ko‘rgazmalilik,
mantiqgiylik va ketma-ket ifoda usuli bilan ajralib turishi kerak.

Elektron o‘quv go‘llanma — ma’lum yo‘nalish va mutaxassislikning davlat ta’lim standartlariga to‘liq
mos tuzilgan yuqori ilmiy uslubiy darajada yaratilgan o‘quv nashridir.

Elektron o‘quv go‘llanma — bu o‘quv go‘llanmani gisman yoki to‘liq o‘rnini bosuvchi va mazkur
turdagi nashr sifatida rasmiy tasdiglangan elektron nashrdir.
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Elektron o‘quv go‘llanma - bu elektron shaklda tagdim etilgan va uning bir gismidan boshga gismiga
bir zumda o‘tish imkonini beradigan tarmoglanuvchi aloga tizimi bilan ta’minlangan matn.

Odatda elektron o‘quv qo‘llanmalar shaxsiy kompyuterlar xotira qurilmalarida joylashtiriladigan
o‘qgitish, nazorat gilish, modellashtirish va boshga dasturlar majmuasidan iborat bo‘lib, o‘quv predmetining
asosiy ilmiy mazmunini aks ettiradi. Elektron o‘quv go‘llanma oddiy o‘quv go‘llanmani to‘ldiradi va
quyidagi hollarda yanada samaralidir:

- bir lahzada gayta bog‘lanishni ta’minlaydi;

- oddiy o‘quv go‘llanmalarda izlash giyin bo‘lgan ma’lumotlarni tez topish imkonini beradi;

- gipermatnli izohlarga ko‘p marta murojaat gilishda vaqtni sezilarlidarajada tejaydi;

- gisqa matn bilan birga namoyish giladi, aytib beradi, modellashtiradiva hokazo;

- muayyan bo‘lim bo‘yicha bilimlarni tez tekshirish imkonini beradi.

Elektron o‘quv go‘llanmalarni go‘llash tuzimlaridan biri sifatida masofaviy o‘gitishni garash mumkin.

Masofaviy o‘gitish — mamlakatdagi va chet davlatlardagi aholining keng gatlamiga masofadan turib
ta’limga oid ma’lumotlarni almashish vositalariga (kompyuterli aloga, radio, suniy yo‘ldosh alogasi va h.k.)
asoslangan ixtisoslashtirilgan informatsion ta’lim muhiti yordamida tagdim etiladigan o‘gitish xizmatlari
kompleksi. Masofaviy o‘gitishning axborot-ta’lim tizimi muntazam tashkil etilgan ma’lumot uzatish
vositalari, axborot resurslari, o‘zaro hamkorlikda ishlash protokollari, texnik-dasturiy va tashkiliy-uslubiy
ta’minotlar majmuasidan iborat bo‘lib, foydalanuvchilarning ta’lim ehtiyojlarini gondirishga yo*naltirilgan.
Masofaviy o‘qitish uzluksiz ta’lim shakllaridan biri hisoblanadi.

Masofaviy o‘qitish deganda o‘gituvchi va o‘quvchi bir biridan vaqgt va fazo bo‘yicha ajralgan holda
bilimlarni uzatishning har ganday turi tushuniladi.

http://http://e - photosop.uz// web sayti Adobe Photoshop dasturini mustaqil ravishda o‘rganuvchi
foydalanuvchilar uchun yaratilgan bo‘lib, Visual Studio Code dasturida Phyton tilida tuzilgan. Web sayt 5
sahifadan tashkil topgan bo‘lib, Adobe Photoshop dasturi hagida boshlang‘ich tushunchalarni o‘rganish
mumkin [6].
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1-rasm. Tayyorlangan elektron ge’llanmaning bosh sahifasi
Bosh sahifada tayyorlagan mualliflar hagida ma’lumotlar bor.

2-ram. Photoshop tarixining bayoni oynasi

Keyingi sahifada Adobe Photoshop dasturining rivojlanish tarixi, dasturning barcha versiyalari hagida
ma’lumotlar va rasmlar ketma-ketligi berib o‘tilgan.

Yana bir sahifa tagdimotlar hagida bo‘lib, unda grafika turlari, vektorli grafika dasturlari va ularda
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amaliy mashg‘ulotlardan namunalar, kompyuter grafikasi tushunchasi, Photoshop grafikasi tushunchasi,
Photoshop rastrli grafik muharririda ishlash asoslari va Photoshop uskunalar paneli va h.k. hagida Power Point

dasturida yaratilgan tagdimotlar mavjud.
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3-rasm. Taqdimotlar oynasi
Bu sahifada foydalanuvchilar Adobe Photoshop dasturini mustaqil ravishda o‘rganishlari uchun video
darslar mavjud bo‘lib, Adobe Photoshop dasturining barcha asboblari tanishtirib o‘tilgan.
http://http://e - photosop.uz//web saytining test deb nomlangan sahifasida video darslar va tagdimotlar

orgali berib o‘tilgan ma’lumotlar yuzasidan test savollari iSpring Suite dasturida yaratilgan. Har bir testda 5

tadan savol mavjud bo‘lib, bir necha test turlaridan foydalanilgan. Eng oxirgi testda barcha bilimlarni
mustahkamlash magsadida 50 ta savol kiritilgan.
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5-rasm. Foydalanilgan adabiyotlar ro’yxati oynasi

Bu sahifada web sayt yaratish davomida foydalanilgan adabiyotlar ro‘yxati berib o‘tilgan [6].
Xulosa. Biz o’z oldimizga go’ygan vazifani to’liq bajarishga harakat gildik. Bu elektron o‘quv
go‘llanma Adobe Photoshop dasturini o‘rganishni xohlovchi har ganday foydalanuvchi uchun juda qulay.
Elektron qo‘llanmada Adobe Photoshop tarixi hagida ham ma’lumotlardan boshlab ham nazariy, ham amaliy
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mashg‘ulotlarga alohida e’tibor bilan yoritib berdik. Har doim bu elektron go‘llanmada yana ko‘plab darslar,
tagdimotlar va testlarni go*shib boramiz.
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Gavhar TURDIYEVA Adiz SHOYIMOV

Buxoro davlat universiteti amaliy matematika Buxoro davlat universiteti
va dasturlash texnologiyalari turizm va mehmonxona xo‘jaligi
kafedrasi katta o‘gituvchisi kafedrasi o‘gituvchisi

ELEKTRON KAFEDRANI SHAKLLANTIRISHDA RAQAMLI TEXNOLOGIYALARDAN
FOYDALANISHNING AHAMIYATLI TOMONLARI

Ushbu magolada bulutli hisoblash texnologiyalarining elektron fayllarni boshqgarish tizimini qurishda
go ‘llanilishi, bulutli hisoblashga asoslangan elektron fayllarni boshgarish tizimining tuzilishi,
foydalanuvchilarga turli xil rejimlarga asoslangan fayllarni yuklash, almashish, xavfsizlik rollarini o ‘rnatish,
olish imkoniyatini beradi, bulutli xavfsizlik va bulutli hisoblash texnologiyalari elektron fayllarni yagona,
ishonchli va xavfsiz boshqgarishga erishish kabi masalalar muhokama gilingan.

Kalit se‘zlar: bulutli hisoblash texnologiyasi; elektron fayllarni boshqgarish tizimi; bulutli xavfsizlik,
Onedrive, dropbox xizmatlari.

B omou cmamve onucwigaemcs NPpUMEHEHUE MEXHOI0cUU 05]Zallelx BbIYUCTEHUL 8 nocmpoeHuu
INEKMPOHHOU CUCIEMbL YIPABTIeHUsL (DAlamu, CIMPYKMypa 1eKmpoHHOU CUcCmeMbl YIpasienus pauilamu Ha
ocHoBe 00IauUHbIX 6bllluCJleHulZ, noszeojisiem noJjibzoeameliiiM  3azcpyacanib, COBMeECmMHO UCNO1b306A4MN1b,
ycmaxnaenueantv poiu bezonacHocmu Ha OCHOGe PA3TUYHbIX PEHCUMOE, obnaunvle mexHoao2uu 6e3onacHocmu
U 00AYUHBIX 6bl1{uC]l€Hu12, makue Kaxk Kaxk 00CmudiceHue YHUKAJIbHOZO, HA0eNCcHo20 u 6e30nacHo20 ynpaejieHus
INEKMPOHHBIMU PaAUTAMU.

Knroueewvie cnosea: mexnonozus obraunvix 6bZI£UCJZ€HML7,' cucmema  INEeKnpoHHOcO  Ynpaelerust
Gaitiamu,; obraunas 6ezonacnocms, Onedrive, cayoicovl Dropbox.

This article describes the application of cloud computing technology in building electronic file
management system, the structure of electronic file management system based on cloud computing, allows
users to upload, share, install security roles based on different modes, cloud security and cloud computing
technologies such as achieving unique, reliable and secure management of electronic files were discussed.

Key words: Cloud computing technology; electronic file management system; cloud security, Onedrive,
dropbox services.

Kirish. Axborot texnologiyalari rivojlanishi bilan bulutli hisoblash texnologiyasi ish va hayotning
barcha jabhalariga ko‘plab qulayliklar keltirdi. Elektron hukumat va elektron tijoratni doimiy ravishda
rag‘batlantirish, ommalashtirish va jadal rivojlantirish bilan elektron hujjatdagi hujjatlar soni tobora ko‘payib
bormoqda. Elektron hujjatlarni ganday ilmiy va samarali boshgarish kerak? Bu boshgaruv samaradorligini
oshirish, hujjatlarni himoya qilish va boshgaruv xarajatlarini kamaytirishda hukumatlar va korxonalar oldida
turgan muhim masala bo‘lib hisoblanadi.

Respublikada elektron hukumat va elektron tijoratni doimiy targ‘ib gilish, ommalashtirish va jadal
rivojlantirish bilan elektron shakldagi hujjatlar soni ortib bormogda. Elektron hujjatlar elektron kafedraning
va bohqaruv faoliyatining ajralmas asosiy vositalari va haqgiqiy yozuvlari hisoblanadi. Elektron hujjatlarni
ilmiy boshgarishni amalga oshirish va noto‘g‘ri boshqgarish natijasida katta yo‘gotishlarga yo‘l qo‘ymaslik,
elektron hujjat aylanishining nazariy tadgigotlari va amaliyotini kuchaytirish aynigsa dolzarb va muhim
hisoblanadi.

Asosiy gism. Bulutli texnologiyalar hagida gapirganda, ularning bulutli xizmat modellari turlariga garab
bo‘linishini esdan chigarmaslik kerak.

Ular orasida bir nechta asosiy guruhlar mavjud.

Xususiy bulut - bu fagat bitta tashkilot yoki bir nechta foydalanuvchiga ega bo‘lgan korxona yoki sherik
kompaniyalar (pudratchilar) tomonidan foydalaniladigan alohida infratuzilma bo‘lib, ular tashkilotning o‘ziga
tegishli bo“lishi yoki uning yurisdiktsiyasidan tashgarida bo‘lishi mumkin.

Umumiy bulut - bu jamoat mulki bo‘lgan keng jamoatchilik foydalanishi uchun mo‘ljallangan va odatda
egasi (xizmat ko‘rsatuvchi) tomonidan boshgariladigan tuzilma.

Umumiy bulut - umumiy manfaatlari yoki vazifalari bo‘lgan foydalanuvchilar guruhlari uchun
mo‘ljallangan tashkiliy tuzilma.

Gibrid bulut - bu ikki yoki undan ortiq turlarning kombinatsiyasi bo‘lib, ular tuzilishida yagona mustaqil
obyekt bo‘lib goladi, lekin ma’lumotlar uzatish yoki ilovalardan foydalanish bo‘yicha gat’iy belgilangan
standartlashtirilgan qoidalarga muvofiq o‘zaro bog‘ligdir.

Kafedra hujjatlarini elektron shakllarga keltirish uchun turli dasturiy vositalardan foydalaniladi. Bu
dasturlarning ko‘pchiligi oflayn holatda ishlaydi. Bugungi kunda hujjatlar ustida hamkorlikda ishlash, bir
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vagtning o‘zida bir nechta foydalanuvchilar tomonidan hujjatlarning to‘ldirilishi yaxshi samara bermoqda.
Bung misol tarigasida Google sayt xizmatlarini misol gilib olish mumkin. Ba’zi holatlarda kafedraga
kelayotgan jadvallar, turli so‘rovnomalar zudlik bilan topshirilishni talab giladi. Oflayn holatda bu topshiriglar
har bir professor-o‘gituvchiga yetkazilishi va ulardan bu topshiriglarni gabul gilib olish va umumlashtirish
kerak bo‘ladi. Bu esa o‘z navbatida anchagina vaqtning sarflanishiga sabab bo‘ladi. Ba’zi o‘gituvchilarning
darsda ekanligi inobatga olinsa topshirigni bajarish holatlari 1-2 kunga uzayib ketishi mumkin. Bunday
hollarda Google xizmatining Google doc, Google tablitsa xizmatlari ishning oson va samarali hal gilinishini
ta’minlaydi. Ta’lim magsadida Google Apps Education Edition ishlab chigilgan - bu professional paketning
barcha xususiyatlarini o‘z ichiga olgan ta’lim muassasalari uchun bepul to‘plam. Google Apps Education
Edition - bu bulutga asoslangan, vebga asoslangan dastur bo‘lib, u talabalar va o‘gituvchilarga samarali
mulogqot gilish va hamkorlik gilish uchun zarur bo‘lgan vositalarni beradi.

Google Docs xizmati matnli hujjatlarni yaratish va tahrir gilish uchun zarur bo‘lgan barcha
funksiyalarga ega. Bu hujjatlar bilan ishlashni sezilarli darajada soddalashtirish imkonini beradi: siz ularni
kompyuteringizga yuklamasdan masofadan turib hujjatlar bilan ishlashingiz mumkin. Hujjatga tanlab kirish
funksiyasi bir nechta foydalanuvchilarga u bilan ishlash imkonini beradi, bu esa turli go‘shma loyihalarda
go‘llaniladi. Shunday qilib, Google Docs yordamida Office hujjatlari bilan ishlashni optimallashtirish mumkin,
buning uchun ulardan foydalanish qulayligi va amaliyligi juda muhimdir. Ta’kidlash joizki, hujjatlar mobil -
ularga smartfonlardan kirish mumkin, bu ular bilan har ganday sharoitda ishlash imkonini beradi. Matnli
hujjatlar quyidagi formatlarda saglanishi mumkin:

DOC, PDF va boshgalar.

Hujjat ustida hozir kim ishlayotganini ko‘rish va tahrir gilish masalalarini chatda muhokama qilish
gobiliyati, shu bilan birga, xabarnomalar uchun qoidalar yaratish orgali siz hujjatga kim ganday o‘zgartirish
kiritganini bilib olishingiz mumkin. Bulutli xizmatlarning ajoyib afzalliklaridan biri bu hujjatlar ustida ishlash
qobiliyati. Kirish sozlamalari hujjatni gayta ishlash va tahrir gilish jarayonlarini boshqgarishga imkon beradi.
Talabalarga mavzuni Google Docs tagdim etganda tahrirlash jarayonini faollashtirmagan ma’qul.

Google jadval - bu elektron jadvallar yaratish, formatlash va hamkorlik gilish imkonini beruvchi onlayn
dastur. Google Sheets tashkilotlarning ehtiyojlarini hisobga olgan holda ishlab chigilgan. Sun’iy intellekt
texnologiyasi to‘gri biznes garorlar gabul gilish uchun kerakli ma’lumotlarni olishingizga yordam beradi.
Bulutli infratuzilma hamkasblaringiz bilan istalgan qurilmada, istalgan joyda ishlash imkonini beradi.
Uchinchi tomon tizimlari, shu jumladan Microsoft Office bilan muvofigligi tufayli, jadvallar turli manbalardan
ma’lumotlarni boshgarishi mumkin. Va, albatta, Sheets -dagi ma’lumotlar Googlening ilg‘or texnologiyalari
bilan himoyalangan.
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1-rasm. Kafedrada jadvalni hamkorlikda to‘ldirish

Google tablitsa o‘zaro ta’sir gilishning yangi usullarini ochadi. Bundan tashqari, Microsoft fayllarini
osongina Google Sheetsga o‘zgartirishingiz va Excel bilan bir xil klaviatura yorliglaridan foydalanishingiz
mumekin.

Endi barcha ma’lumotlar elektron jadvalga shakllantirilgandan keyin ularni saglash uchun ma’lum bir
ma’lumotlar bazasini shakllantirish kerak bo‘ladi. Bu vazifani ham Google disk oz zimmasiga oladi.

Bugungi kunda bunday xizmatlarni juda ko‘p topish mumkin. Eng mashhurlari quyidagilardir:

1. Dropbox.

2. SkyDrive.

3. Cloud Mail.Ru.

4. “Yandex.Disk”.

5. Google Drive (Google Disk).
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6. Apple iCloud va iCloud Drive.

7. OneDrive va boshqalar.

Google Drive - bu fayllarni saglash va bulutda ishlash uchun eng yaxshi yechimdir. Bundan tashqari, u
ofis uchun mo‘ljallangan ilovalarning to‘lig huqugli onlayn to‘plami.

Kompyuterda Googlening “buluti” bilan mahalliy fayllarni sinxronlashtirishning yanada qulay usuli -
bu Windows va macOS uchun maxsus dastur.

Google Disk dasturi sizga kompyuteringizdagi papka yordamida masofaviy fayllar bilan ishlashni
tashkil qilish imkonini beradi. Kompyuterdagi tegishli katalogdagi barcha o‘zgarishlar veb-versiya bilan
avtomatik ravishda sinxronlashtiriladi. Masalan, Drive diskidagi faylni o‘chirish uning bulutli saglash joyidan
yo‘qolishiga olib keladi.

Bir gator bulutli fayllar omborlari, asosan, 2 dan 100 Gbaytgacha bo‘lgan bo‘sh joy hajmida farq giladi,
bu tarif rejalarini sotib olish orgali oshirilishi mumkin. Ko‘pchilik Windows, Android, Linux, iPhone va
boshgalar shaxsiy kompyuterlar va mobil qurilmalar uchun eng keng targalgan operatsion tizimlarni go‘llab -
quvvatlaydi.

Ammo o‘ziga xos gizigarli xususiyatlarga ega bulutlar bor, masalan:

Google Drive. 15 GB bepul. O‘ziga xos xususiyat - bu ko‘p sonli xizmatlar: saytlar, shakllar, tagvim,
tarjimon, xaritalar va boshqalar. Rus tili go‘llab -quvvatlanadi.

Mega. 50 GB bepul. Ushbu xizmatning o‘ziga xos xususiyati - bu AES blokli shifrlash algoritmi
yordamida brauzerdagi barcha tarkibni to‘g‘ridan-to‘g‘ri shifrlash. Xizmat foydalanuvchilari shifrlangan
shaklda ma’lumotlar bilan ishlash imkoniyatiga ega, biroq barcha ma’lumotlar tarmoq fayllari xotirasida
goladi.

BaiduPan (haydovchi). 2 TB - bepul. Bu omborning rus tilida so‘zlashuvchi foydalanuvchi uchun
asosiy kamchiligi - bu xitoy tilidagi interfeys.

Bulut meni. 3-150 GB - bepul. Xizmatning o‘ziga xos xususiyati shundaki, u Smart TVni go‘llab-
guvvatlaydi.

MiMedia. 10 GB bepul. MiMedia asosan video va fotosuratlarni saglashga garatilgan. Xizmat kelajakda
foydalanuvchi hujjatlarini saglashni amalga oshirishni rejalashtirmogda.

O‘ish. 2 GB bepul. Jumpsharening boshga shunga o‘xshash xizmatlardan ajralib turadigan
xususiyatlaridan biri shundaki, bu xizmat fayllarni Internetda ko‘rsatishi mumkin. Shu bilan birga, xizmat
tomonidan go‘llab-quvvatlanadigan formatlar soni 250 dan oshadi.

Bulutli texnologiyalarni kafedra ishlariga ganday go‘llash mumkin?

1. O‘gituvchi va talabalarning hujjatlar ustida birgalikda ishlashi. Masalan, loyiha ishtirokchilari yoki
0°‘z o‘quvchilarining reytingida yetakchi bo‘lgan o‘gituvchilar jadval shaklida to‘planishi va tartibga solishi
kerakligi hagidagi ma’lumotlar. Bunday hujjatlar bilan yakka tartibda ishlashda, xuddi shu hujjatning
kuzatilishi kerak bo‘lgan ko‘plab versiyalari paydo bo‘lishi bilan bog‘lig muammo yuzaga keladi. “Bulutda”
jamoaviy ishlash uchun, hujjatni bulutli omborda yaratish yoki saglash va unga tegishli havolaga ega bo‘lgan
barcha manfaatdor ishtirokchilarga kirishni ta’minlash kifoya. Shuningdek, bunday ish shakli uchun qulay
variant sifatida Google Forms xizmatini tagdim etadi

1. Masofadan o‘qitish.

2. Loyihalar bo‘yicha talabalarning hamkorligi.

3. Tarmoq fayllarini saglashda ma’lumotlarni saglash va ularga kirishni ta’minlash.

4. Axborot xavfsizligi sohasida asosiy bilimlarni olish, masalan, hujjatlar va papkalarga Kirish
huquglarini tagsimlash ko‘nikmalari.

Albatta, bu sohalarning barchasini birgalikda go‘llash mumkin. Masalan, “Ta’limda axborot
texnologiyalari” fanini o‘rganayotganda bulutli texnologiyalarni bir necha bosgichda go‘llash mumkin.

Kafedra ishlarini amalga oshirishda ma’lumotlarni saglovchi Dropbox xizmatidan foydalanish tavsiya
etiladi.

Dropbox kengaytmalari yordamida turli xil ilovalarni ishlatish mumkin, masalan, videolarni chop etish,
elektron pochta yoki suhbatlarga fayllarni go‘shish, elektron imzo bilan hujjatlarga imzo qo‘yish va boshgalar.
Ish tugagandan so‘ng, fayllar Dropboxga saglanadi, ya’ni barcha ma’lumotlar tartibga solinadi, sinxronlanadi
va bitta interfeysda bo‘ladi. Bunda faylni kompyuterda saglangan joyda o‘zgartirish kiritilsa u avtomatik
ravishda dropboxda saglangan faylda ham osha fayl o‘zgaradi yani ma’lumotlar sinxronlashadi.

Bulutli fayl almashish xizmati. Asosiy xizmat Dropbox 2007-yildan beri ishlaydi va hozirda 200
millionga yagin abonentga ega. Korporativ foydalanuvchilar ulushi o‘sib bormogda — 2011-yildagi 1
milliondan ularning soni allagachon 4 millionga yetgan, lekin hali ham oz.

Dropbox bepul bulutli saglash: 2 GB
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Qo‘shimcha xotira: 1TB hajmli xotirani taklif giladi, bu Google Drive va Microsoft OneDrive bilan bir
xil. Dropbox eng ommabop bulutli saglash takliflaridan biri sifatida professional va guruh hisoblari uchun SSL
va AES 256-bitli shifrlashdan foydalanadi. Windows, OS X va Linux bilan ishlaydigan kompyuterdan
yuklashda fayl hajmi chegaralanmagan; Dropbox veb-saytidan yuklab olinganda 300 MB gacha bo‘lgan
fayllar. Ro‘yxatdan o‘tgan har bir foydalanuvchi uchun 16 Gbgacha bo‘lgan qo‘shimcha 500 MB disk maydoni
olish imkoniyati. Dropbox hujjatlarni to‘g‘ridan-to‘g‘ri xizmatda tahrirlashga ruxsat bermaydi.

Amaldagi hujjatlar formatining mosligi.

Agar foydalanuvchilar o‘z ishi uchun bitta bulutli xizmat dasturidan foydalansalar, ular fayl va
hujjatlarning mos kelmasligi bilan bog‘lig muammolarga duch kelmaydi. Eng mashhur misol - bu Google
Docs, bu ko‘plab odamlarga bir vaqgtning o‘zida bir xil jadvallar, hujjatlar va boshgalar bilan ishlash imkonini
beradi.

Hujjatlarga doimiy ravishda 24/7 kirish imkoniyati mavjud.

Unutilgan, yo‘qolgan kerakli fayllar yoki papkalar bilan boshga muammolar bo‘lmaydi. O‘quv
jarayonining ishtirokchilari istalgan joyda bo‘lishi mumkin - agar Internetga kirish imkoni bo‘lsa. Ta’lim
loyihalari va boshga guruh faoliyati uchun jamoaviy ishlashni osonlashtirish imkoniyati mavjud. Bu esa
kafedrada ishni samarali tashkil etish imkonini yaratadi. Tarmoq fayllarini saglash bilan ishlaganda, hujjatning
turli xil versiyalarini doimiy ravishda kuzatib borishning hojati yo‘q - bulutli xizmatda ular har doim eng yangi
versiyada bo‘ladi.

O¢zaro hamkorlikda ishlovchi platforma.

Xizmat foydalanuvchilari har doim tarmoq fayllarini saglashga nafagat shaxsiy kompyuterdan, balki
boshga har ganday, masalan, brauzeri bo‘lgan mobil qurilmadan ham kirish imkoniyatiga ega. O‘gituvchilar
dars vagtida biror hujjatni tayyorlab topshirmoqchi bo‘lishda bemalol telefon orgali murojaat gilib hujjatni
to‘ldirishi mumkin bo‘ladi.

Ma’lumotni yo‘gotishdan himoya.

Agar ma’lumotlar bulutli omborga yuborilgan bo‘lsa, u avtomatik ravishda saglanadi va zaxira
serverlarga zaxiralarni yuboradi.

OneDrive for Home - bu Outlook.com yoki Xbox kabi xizmatlardan foydalanish uchun Microsoft hisob
gaydnomasi yordamida olinadigan shaxsiy onlayn xotira. OneDrive yordamida hujjatlar, rasmlar va boshga
fayllarni bulutda saglash, do‘stlar bilan bo‘lishish va hatto ular bilan hamkorlik gilish mumkin.

OneDrive - bu Microsoftning bulutga asoslangan xizmati bo‘lib, u barcha fayllar bilan bog‘laydi. Bu
fayllarni saglash va himoya gilish, ularni boshga foydalanuvchilar bilan bo‘lishish va istalgan qurilmadan
kirish imkonini beradi. Agar OneDriveni kompaniya yoki tashkilot tomonidan taqdim etilgan hisob(akaunt)
bilan ishlatilsa, ba’zida “ish yoki kafedra uchun OneDrive” deb nomlanadi.

Agar Microsoft 365 dan foydalanayotgan bo‘lsangiz, rejangizga garab kamida 1 TB bulutli xotiraga ega
bo‘lasiz. Agar OneDrive sizning tashkilotingizdagi SharePoint Server saytida joylashtirilsa, tashkilotingiz
ma’murlari gancha saglash joyi borligini aniglaydilar.

Onedrive xizmatidan foydalanilsa electron pochtaga 5gb gacha bosh joy ajratadi 50 gigabaytli kalendar
va kontaktlarni o‘z ichiga olgan yuqori darajadagi elektron pochtani tagdim etadi. OneDriveda uy vazifalari
bilan bo‘lishish, fikr-mulohazalar bildirish va mobil qurilmalar yordamida real vaqtda talabalar/o‘gituvchilar
bilan birgalikda ishlash uchun 1TB hajmli OneDrive saglash joyini tagdim etadi.

Onedrive.live.com tizimi Microsoft kompaniyasi tomonidan yaratilgan bulutli xotira hisoblanib, u
onlayn - xizmat ko‘rsatuvchi tizimdir. Bu tizim bir oz oldin SkyDrive deb nomlangan edi. Onedrive.live.com
inglizcha so‘z bo‘lib, bir disk degan ma’noni anglatadi. OneDrive o‘zingiz uchun kerak bo‘lgan muhim
materiallarni  onlayn saglash imkonini beruvchi tizimlardan biridir. Onedrive.live.com dastlab
foydalanuvchilarga 5 GB gacha ma’lumotlar uchun joy ajratildi. Microsoft mutaxassislari tomonidan dasturiy
ta’minotning rivojlanishi natijasida 15 GBgacha joy ajratildi. Microsoft kompaniyasida maxsus hisob
gaydnomasi va yuridik xizmat paketiga ega bo‘lganlar uchun 25 GB gacha onlayn xizmat ko‘rsatuvchi diskdan
joy ajratildi.

Onedrive.live.com tizimi quyidagi imkoniyatlardan foydalanishni tavsiya etadi:

= eskizlar yoki slaydlar ko‘rinishidagi yozuvlarni oldindan ko‘rish;

= 0‘zingizning shaxsiy ma’lumotlaringizni barcha uchun foydalanish imkoniyatini yaratish;

= Android va iPhone mobil tizimlar uchun turli ilovalarning mavjudligi;

= biznes uchun tavsiya etiladigan turli xil maslahatlar olishingiz mumkin;

= fayllarni yuklash tartibini soddalashtirish;

= turli foydalanuvchilar oz materiallarini boshgalar bilan almashishlari mumkin;

Kompyuter foydalanuvchilariga onedrive.live.com tizimi muhim ma’lumotlarni saglash uchun deyarli
cheksiz imkoniyatlarni ochib beradi va ularga quyidagi xizmatlarni taklif etadi:
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= audio, video va fotosuratlarni avtomatik tarzda saglash;

= ijtimoiy tarmoglarga materiallarni bir zumda yuborish;

= elektron pochta xizmati va onlayn materiallar bilan ishlash gobiliyati va boshgalar. Kompyuter
foydalanuvchilari onedrive.live.com tizimida 5 GBgacha ma’lumotlarni mutlago bepul saglashi mumkin.
onedrive.live.com tizimidan foydalanish juda oson, asosiysi ko‘rsatmalarga gat’iy rioya gilishdir.

Xulosa qilib shuni aytish mumkinki, kaferda hujjatlarini rasmiylashtirish uchun bulutli
texnologiyalarning ahamiyati beqiyosdir. Bu tizimlar yordamida barcha kafedraning barcha fayllarini bulutli
xotirada saglash mumkin. Har bir foydalanuvchi ma’lumotlarga turli joylardan turib murojaat gilishi, o‘z
fayllarini google drive, dropbox, onedrive saglash platformalarida saglashi, fayllarga umumiy kirish hugugini
berishi, golaversa talabalar bilan ilmiy loyihalar bilan hamkorlikda ishlashi mumkin. Eng muhimi kafedraga
beriladigan jadval topshiriglarini bir necha dagiqgalar ichida hamkorlikda bajarish imkoniyati mavjud bo‘ladi.
Bu esa gog‘ozbozlikning oldini olib, ish unumini yanada oshiradi.
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BLOCKCHAIN VA UNING AXBOROT XAVFSIZLIGIGA TA’SIRI

Blockchain ma’lum qoidalarga muvofiq tuzilgan, ma’lumotni oz ichiga olgan uzluksiz ketma-ket
bloklar zanjiri. Blockchain - pulli va intellektual mulkni o ‘z ichiga olgan ragamli tovarlar tezkor, ishonchli va
shaffof ravishda uzatishga imkon beruvchi texnologiya. Blockchainning asosiy afzalliklaridan biri
shaffofligidadir. Magolada blockchain va uning axborot xavfsizligiga ta 'siri hagida ma’lumot berilgan.

Kalit so“zlar: blockchain, bloklar, axborot xavfsizligi, foydalanuvchi, shifrlash, tarmog, internet,
axborot, ragamlash.

Broxueiin npeocmasnsiem coboil HenpepuvlHyIo NOC1e008AMENbHYIO YENOUK)Y OA0K08, NOCIMPOEHHYIO NO
ONPeOeNeHHbIM NPABULAM, COOEPHCAUYI0 uHpopmayuio. broxuelin-smo mexnonoaus, komopas no3eoisem
ObICMPO, HAOEHCHO U NPO3PAYHO Nepedasamsv Yudposvie Moeapsl, GKIOUAS 0eHbeU U UHIMENLEKMYATbHYI0
cobcmeennocmob. OOHUM U3 OCHOBHBIX NPeuMywecmes OIOKUelHa A6IAemcs e20 NPo3pavHocms. B cmamve
pacckaszvleaemcs o OnoKueliHe U e20 6IUAHUU HA MH@OpMaquHHle bezonacrocme.

Kniwueeswie cnosa: 6noxueun, 6aoxu, qubopMaL;uOHHaﬂ be30nacHocms, NOJIL306AMeNb, muqbpoeaﬁue,
cemb, Humepnem, ungopmayus, oyugposxa.

The blockchain is a continuous sequential chain of blocks, built according to certain rules, containing
information. Blockchain is a technology that allows you to quickly, reliably and transparently transfer digital
goods, including money and intellectual property. One of the main advantages of blockchain is its
transparency. The article describes the blockchain and its impact on information security.

Key words: blockchain, blocks, information security, user, encryption, network, Internet, information,
digitization.

Kirish. Blockchain - bu ma’lum goidalarga binoan qurilgan, ma’lumotlarni oz ichiga olgan uzluksiz
ketma-ket ketma-ketlikdagi bloklar zanjiri (bog‘langan ro‘yxat). Bloklar orasidagi bog‘lanish nafagat
ragamlash bilan, balki har bir blokda avvalgi blokning o‘ziga xos xash-yig‘indisi va xesh-yig‘indisi bo‘lishi
bilan ham ta’minlanadi. Blokdagi har ganday ma’lumotni o‘zgartirish uning xesh summasini o‘zgartiradi.

Asosiy gism. Blockchain - pulli va intellektual mulkni o°z ichiga olgan ragamli tovarlar tezkor, ishonchli
va shaffof ravishda uzatishga imkon beruvchi texnologiya.

Blokcheyn (bloklar zanjiri) - tagsimlangan ma’lumotlar to‘plami bo‘lib, unda ma’lumotlar saglash
qurilmalari umumiy serverga ulanmagan bo‘ladi. Bu ma’lumotlar to‘plami bloklar deb ataladigan va tartibga
solingan gaydlar doimiy o‘sib boradigan ro‘yxatda saglanadi. Har bir blok vaqt belgisiga va bundan oldingi
blokka havolaga ega bo‘ladi. Shifrlashni go‘llash shuni kafolatlaydiki, foydalanuvchilarning ularsiz faylga
yozuv Kiritish imkoni bo‘Imaydi, yopiq kalitlar mavjudligi esa bloklar zanjirlarining ma’lum bir gisminigina
o‘zgartirishi mumkin. Bundan tashqari, shifrlash barcha foydalanuvchilarda bloklar tagsimlangan zanjirlari
nusxalarini sinxronlashtirishni ta’minlaydi. Ba’zida blokcheyn texnologiyasi “gadriyatlar internet” deb ataladi
va biz buni yaxshi metafora deb hisoblaymiz. Har bir kishi internetda axborot joylashtirishi, so‘ngra boshga
odamlar unga dunyoning istalgan nugtasidan turib ulanish imkoniga ega bo‘lishi mumkin. Bloklar zanjirlari
blokcheyn fayli yoki gandaydir gadriyatlar ochig bo‘ladigan dunyoning istalgan nugtasiga ma’lumotlar
jo‘natishga imkon beradi. Biroq sizda fagat siz “egalik” giladigan bloklarga kirish imkonini berish uchun
kriptografik algoritm bo‘yicha yaratilgan yopiqg kalit bo‘lishi lozim. Yopiqg kalitni kimgadir berar ekansiz,
mohiyatan bu shaxsga bloklar zanjirining mos keluvchi bo‘limida saglanadigan pul mablag*larini bergan
bo‘lasiz. Bitkoinlar holatida, kalitlar to‘g‘ridan-to‘g‘ri moliyaviy giymatni ifodalaydigan valyutadagi ayrim
summalar saglanadigan manzillarga ulanish uchun foydalaniladi. Xuddi shu bilan mablag‘larni o‘tkazishni
gayd qilish funksiyasi amalga oshiriladi. Bundan tashqari, yana bir muhim funksiya - ishonchli munosabatlar
o‘rnatish va shaxsning haqiqiyligini tasdiglash amalga oshiriladi, chunki mos keluvich kalitlarsiz bloklar
zanjirini hech kim o‘zgartira olmaydi. Tegishli kalitlar bilan tasdiglanmagan o‘zgarishlar esa rad gilinadi.
Albatta, kalitlar (jismoniy valyuta kabi) nazariy jihatdan o‘g‘irlanishi mumkin, lekin kompyuter kodining bir
nechta satrini himoya gilish odatda katta xarajatlar talab gilmaydi.

Blockchain - bu tizim ishtirokchilari vositachisiz bir-biriga aktivlarini ishonchli tarzda uzatish imkonini
beruvchi texnologiya. Masalan, blockchainda pul ko‘chirmalari hagidagi yozuvlarni saglash mumkin.
Kriptovalyutalarda aynan blockchaindan kim, kimga va gancha virtual pul o‘tkazganligi to‘g‘risidagi
ma’lumotlarni gayd qilish uchun foydalaniladi. Biroq blockchainda boshqga aktivlarni ham saglasa bo‘ladi.
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Umuman olganda, nimani qog‘ozda yozishning imkoni bo‘lsa, o‘sha narsalarning barchasini blockchainda
ham yozish mumkin bo‘ladi, fagat birgina farq bilan - blockchainda yozuvlarni almashtirish va
soxtalashtirishning imkoni yo‘q.

Blockchain texnologiyasining tuzilishi quyidagi yetti tamoyildan tashkil topadi:

Tarmogq yaxlitligi

Ishonch tizimning ichida paydo bo‘ladi, u tashgaridan ugtirilmaydi. Ishtirokchilar so‘zida ham, ishida
ham rostgo‘y bo‘lishadi, boshgalarning manfaatlarini hurmat gilishadi, o‘z harakatlarining ogibatlari uchun
javob berishga tayyor turishadi, ularning garorlari shaffof bo‘ladi. Yaxlitlik jarayonning har bir bosgichida
kodlangan va barcha ishtirokchilar orasida tagsimlangan bo‘ladi, ya’ni bir kishiga tegishli bo‘Imaydi.

Yuklanishlarni tagsimlash

Yagona o‘chirish yo‘li mavjud emas. Ishtirokchilarning hech qaysisi tizimni o‘chira olmaydi. Agar
markaziy organ birorta odam yoki guruhni bloklab qo‘ysa, tizim o‘z ishini davom ettiraveradi. Agar
tarmogning taxminan yarmi tarmoq ustidan nazoratni qo‘lga kiritmogchi bo‘lsa, qolganlar nima bo*‘layotganini
ko‘rib turishadi.

Rag‘bat uchun giymat

Tizim barcha manfaatdor tomonlarni teng ko‘radi. Tarmogning faol foydalanuvchisi 4 yil o‘tishi bilan

har bir yakunlangan blok uchun 50 bitkoindan oladi. Yana 4 yildan so‘ng - 25 bitkoin, keyin 12,5 va h.k.
Xavfsizlik

Tarmogning har bir ishtirokchisi shifrlashdan foydalanishi zarur. Xavfsizlik choralari tarmoqga
o‘rnatilgan. Ular maxfiylikni va asl nusxaning saglanishini ta’minlaydi. Foydalanuvchida ikkita kalit bo‘ladi:
bittasi shifrlash uchun, yana bittasi shifrni ochish uchun. Bu usul “ochiq kalitlar infrastrukturasi” (PKI) nomini
oldi.

Shaxsiy ma’lumotlar daxlsizligi

Odamlar shaxsiy ma’lumotlarini nazorat gilishlari zarur. Ularda o°ziga tegishli bo‘lgan aynan gaysi

ma’lumotni, gachon, ganday va qaysi hajmda targatish huquqi bo‘lishi lozim.
Huguglarning himoyalanganligi

Mulkdorlarning huquglari shaffof va mustahkamlangan. Tranzaksiya vaqtining gayd etilishi va PKI
nafagat ikki karra xarajatning oldini oladi, balki tarmoqgdagi har bir bitkoinga bo‘lgan mulkiy hugqugni gayd
giladi. Biz fagat o‘zimizga tegishli bo‘lgan narsalar bilan savdo gilishimiz mumkin bo‘ladi. Bitkoindan
tashgari bu har ganday gimmatbaho narsa bo‘lishi mumkin, shu jumladan intellektual huqug ham.

Jalb etilganlik

Igtisodiyot barcha uchun ishlasa, yaxshiroq ishlaydi. Bu kirish to‘siglarining kamayishini anglatadi.
Uyali telefoni bo‘lgan har ganday kishi, bozorda ishlab chigaruvchi yoki iste’molchi sifatida ishtirok etishi
mumkin. Sotish to‘lovlarning soddalashtirilgan verifikasiyasi” usulini taklif qgildi.

Muhokamalar va natijalar. Blockchainning yangi texnologiyalari axborot xavfsizligi sohasida ingilob
gilishga hissa go‘shmogda. Bundan tashqari, blockchain texnologiyalarining ishga tushirilishi shaxsiy
xabarlardagi, biznes va foydalanishda ommalashgan web-saytlardagi hamda ilovalardagi ma’lumotlarni
himoyalashga yordam beradi.

Blockchain - o‘zining ilk muvaffaqgiyatli tajribasi - bitkoin orgali mashhur bo‘lgan nisbatan yangi
texnologiya. Uning takrorlanmas xususiyatlari bir nechta startaplar paydo bo‘lishiga sabab bo‘ldi, ular
blockchain texnologiyalariga ixtisoslashgan bo‘lib, axborot xavfsizligi sohasini mutlago yangi darajaga
ko‘tardi.

Blockchain - bu fayl yoki obyekt bilan bajariladigan harakatlarni faylga xos bo‘lgan kodga shifrlashga
yordam beradigan texnologiya. Ushbu shifrlashni o‘chirib, o‘zgartirib yoki aylanib bo‘lmaydi, bu esa,
fayllarning yozuvlarini butunlay shaffof qilib turadi: u bilan ganday tranzaksiyalar, gachon va kim tomonidan
amalga oshirilganligi har doim ma’lum bo‘ladi. Bunday nomarkazlashtirilgan, axborot xavfsizligini
ta’minlashga bo‘lgan avtonom yondashuv, ko‘p sohalar, biznesdan boshlab, to ijtimoiy tarmoglargacha
bo‘lganlar allagachondan beri kutilyotgan, internet-xavfsizligi sohasidagi yangi imkoniyatlarni ochib beradi.

Himoyalangan xabarlar

Foydalanuvchi messenjerni ishlatishi uchun elektron pochta yoki autentifikatsiyalashga oid har ganday
boshga ma’lumotdan foydalanishi zarur bo‘lmaydi. Metama’lumotlar butun kitob bo‘yicha tasodifiy tarzda
tagsimlangan bo‘ladi va, shu sababli, buzilish ehtimoli bo‘lgan bitta nugtada to*planishiga imkon bo‘Imaydi.

Ayni paytda foydalanuvchilarni har ganday tizimga qo‘shishning umumiy usuli bo‘lib login va
parollarni ishlatgan holda yagona yondashuvni go‘llash hisoblanadi. Ammo REMME kabi kompaniya -
gurilmalar va foydalanuvchilarni aniglash va ularni o‘zgartirish harakatlarini bloklovchisidan foydalanishga
yo‘naltirilgan yangi ishlanma bo‘lib hisoblanadi. Bloklovchilarning asosiy kuchi bo‘lib tizimlarni va fayllar
hamda umuman ma’lumotlarning orasidagi tasodifiy alogalarni nomarkazlashtirish hisoblanadi. Buning ustiga,
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parollar odamlar tomonidan o‘ylab topiladi, saglanadi va Kiritiladi, bu holat esa odamlar tomonidan xatoga
yo‘l go‘yilishiga imkon vyaratadi. REMME foydalanuvchi tomonidan qurilma va foydalanuvchining
autentifikatsiyasi vaqtida yo‘l gqo‘yish mumkin xatoliklarning oldini olishga urinadi.

Xavfsiz autentifikatsiya mexanizmlarining tamoyillari tarqog ochiq kalitlar infratuzilmasidan
foydalanishga asoslangan. Ochiq kalitlarni nomarkazlashtirish, ularning hujumlar uchun zaiflik darajasini
pasaytiradi, parollarni boshqarishning markazlashtirilgan tizimi bu ishni gilolmaydi. Har bir qurilmaga
blockchain texnologiyasiga asoslangan o‘zining SSL-sertifikati beriladi, bu qonunbuzarlar tomonidan soxta
sertifikatlarning ishlatilishining oldini oladi. REMME kabi startaplar, korxonalarga ma’lumotlarni boshgargan
va o‘z xodimlariga Kirish huqugiga ega bo‘lgan holda, o‘z tijorat ma’lumotlarini ancha yaxshirog
himoyalashga imkon beradi. Ichki goidabuzarliklar sodir bo‘lgan holatlarda blockchain texnologiyasi
kompaniyaga ushbu goidabuzarlikni sodir etgan xodimni bexato topishga yordam beradi.

Xulosa. Va nihoyat, blockchain markazlashgan serverlardagi asosiy veb-saytlarga uyushtirilgan
xakerlik hujumlarini aniglash va ularni gaytarish bo‘yicha ko‘p imkoniyatlarni tagdim giladi. Bunday hujumlar
ogibatida PayPal, Twitter va Spotify kompaniyalarining web-saytlariga foydalanuvchilarning Kirishi to‘sib
go‘yildi. Muammo shundaki, hozirda mavjud bo‘lgan DNS-serverlarga xavfsizlik yetishmaydi, chunki ular
kirish kalitini bitta serverda saglaydi va keshlashga haddan ziyod ishonch bildiradi. Guardian va Nebulis kabi
startaplar blokcheyn asosidagi kalitlarning targoq tarmog‘i va kalit so‘zlardan foydalangan holda bu holatni
o‘zgartirishga niyat bildirishmoqda.

Oxir-oqgibatda, blockchain serverlarni xakerlar hujumlaridan himoyalaydi va ularni zabt etib bo‘Imas
gal’adek bo‘lishini ta’minlaydi. Blockchain - shubhasiz bu oxirgi o‘n vyillikning axborot xavfsizligini
ta’minlash sohasidagi eng istigbolli kashfiyotidir. Bu axborot xavfsizligi tizimlarining rivojlanishida ingilobiy
o‘zgarishlarni sodir etib, uzoq yillarga xavfsiz Internetni ta’minlashidan umidlarimiz katta.
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Zarif JO’RAYEV Lola JO’RAYEVA
Buxoro davlat iniversiteti Buxoro Muhandislik texnologiya
katta o’gituvchisi inistituti o’gituvchisi

IMMUN ALGORITMLARI YORDAMIDA TASHXIS QOYISH MASALASINI YECHISH

Ushbu magolada Immun tizimlari xususiyatlari, Immun algoritmlari yordamida tashxis go’yish
masalasini yechish, optimallashtirishning keng spektrini yangi samarali algoritm va usullarni ishlab chigish
yo ‘li bilan hal gilish usullari yoritilgan.

Kalit so‘zlar: Neyron to ‘rlari, immun, algoritmlari, sun’iy immun tizimlari, ma’lumotlar bazasi, NP-
muammo

B omoui cmamve onucwviearomcs o0cobeHHocmu uMMyHHOlZ cucmemsl, Kaxk pewums npo6ﬂeMy
auaeﬂocmuku C NOMOWbIO UMMYHHBIX AlIcOPUNMIMOE, KAK peutums umpozcm? cnekmp 0nmuMu3a1/;uﬁ 3a cuem
paspabomxu HOBbIX IPHEKMUBHBIX AN2OPUMMOB U MeMOO08.

Knroueswie cnosa: HeﬁPOHHble cemu, UmMMyHumem, aicopunimsl, UCKYCCNIBEHHbLIE UMMYHHbLE CUCNIEMDBL,
baza oannvix, NP-npobaema.

This article describes the features of the immune system, how to solve the problem of diagnosis using
immune algorithms, how to solve a wide range of optimizations through the development of new effective
algorithms and methods.

Key words: Neural networks, immune, algorithms, artificial immune systems, database, NP-problem.

Kirish. Hisoblash texnikalarining rivojlanishi jarayonida NP-muammo klasiga tegishli optimallashtirish
muammosi tobora aktual bo‘lib golmogda. Hisoblash kuchi vaqt bilan bog‘liq ravishda chizigli ravishda
o‘smoqgda (Mur gonuniga muvofiq, chipdagi tranzistorlar soni ikki barobar ortmoqda), optimallashtirishning
keng spektrini yangi samarali algoritm va usullarni ishlab chigish yo‘li bilan hal gilish mumkin. Bu vazifalar
nochiziglik, nodifferensiallik, ko‘p sathli chiziglar, analitik ifodaning yetishmasligi, ruxsat etilgan giymatlar
majmuasining murakkab topologiyasi, optimallashtirilgan funksiyalarning yugori hisoblash murakkabligi,
gidiruv maydonining kattaligi va boshgalar bilan tavsiflanadi. Ko‘pincha bunday muammolarni hal gilish
uchun ishlatiladigan usullar evristikdir: ular optimal yechim topishga kafolat bermaydilar, ammo ular tezda
gabul gilinadigan sifatli yechimlarni topishga imkon beradi.

Asosiy gism. So‘nggi o‘n yil ichida evristik algoritmlarning ko‘plab tadgigot usullari tabiiy tizimlardan
kelib chigadi: masalan, chumolilar koloniyalari, agl zakovati, sun’iy neyron tarmoglari, evolyutsiya
algoritmlari va boshgalar. Xorijiy va mahalliy nashrlarda bunday usullarning bir nechta ilovalari ko‘rib
chigiladi.

1.1-chizmada bioinzipulyatsiyalangan usullarni tadqiq etish yo‘nalishi berilgan. Neyron tarmoglari
inson miyasi modeliga asoslangan tizim hisoblanadi; evolyutsion hisoblash - genetik mutatsiyalar prinsipi va
evolyutsion rivojlanish prinsipiga asoslangan algoritmlar; hasharotlar tabiatining tabiiy ekotizimlari xulg-
atvori asosida chuqur o‘ylab topilgan chumoli koloniyalari va boshga ko‘p tarmogqli tizimlar; bakteriyalarni
optimallashtirish - bakteriyalarning xatti-harakatlarini aks ettiruvchi algoritmlar oilasi; bo‘ri va qushlarning
to‘dasi — to‘da hayvonlarining xatti-harakatlarini takrorlaydigan algoritmlar.

[ Bioinzipulyatsiyalangan usullar ]

f N
Neyron to’rlari > Evolyutsion
hisoblash )
4 N
Chumoli to’dalari > Sun’iy immun
fizimlari
,
Chumoli to’dalari Sun’iy immun
tizimlari

1.1-chizma. Bioinzipulvatsivalanaan usullar

91



Zamonaviy tadgiqotlardagi bioinzipulyatsiyalangan algoritmlarning haqigiy sinflaridan biri immun
tizimidir. Global optimallashtirish muammolarini hal etishga garatilgan sun’iy immun tizimlari (SIT) usullari
inson tanasini himoya qilish jarayonida inson immunitetining xatti-harakatining ayrim jihatlariga asoslangan.
Immun tizimining (antitela) himoya hujayralari juda ko‘p o‘zgarishlarga duch keladi, ularning magsadi eng
yaxshi himoya ta’minlovchi hujayralar yaratishdir. Sun’iy immunitet tizimlari sun’iy aglning asosiy
Xususiyatlariga ega: xotira, o‘rganish qobiliyati va begona vaziyatda garor gabul gilish qobiliyati, 1.2-jadvalda
bioinzipulyatsiyalangan usulning asosiy xususiyatlari keltirilgan.

Komponent Genetik algoritm Neyron to‘rlari Sun’iy immun
tizimlari
Komponentalar Xromosomalar Sun’iy neyronlar Atributlar to‘plami
to‘plami
Komponentalar Dinamik Oldindan belgilangan Dinamik
joylashuvi
Struktura Diskret komponentalar Tarmoq Diskret komponentalar
komponentalar
Bilimlarni saglash Xromosomalar Elementlar o‘rtasida Komponentalarni
to‘plami aloga bog*‘lash
Xarakatlanuvchi Evolutsiya Oc<qgitish O‘qitish va evolutsiya
kuchlar
Xarakatlanuvchi Komponentalarni Aloga konstruksiyasi Komponentalarni
kuchlarning tavsifi generatsiya gilish va va uni uzish generatsiya qgilish va
tanlash tanlash
Komponentalararo Almashish Tarmogq ulanishlari Tanib olish
o‘zaro bog‘liglik
Mubhit bilan o‘zaro Moslashtirish Tashqi shovqin Tanib olish funksiyasi
bog‘liglik funksiyasi

1.2-jadval. Evristik bioinzipulyatsiyalangan usullarning tagqoslanishi

Jadvalda ko‘rinib turganidek, biologik sinflardagi asosiy foydalanilayotgan algoritm oilalari ko‘plab
umumiylikka ega. Immun tizimlari genetik algoritmlar va sun’iy neyron to‘rlari oldidagi mavjud ustunligi bu
- o‘gitish va xotiraning mavjudligi imkoniyatidir. Boshqgacha gilib aytganda, immun tizimlari mavjud
bioinzpirlangan algoritmlarning eng yaxshisi sifatida tanlab olindi va ularni turli sohalarga tatbig etish uchun
faol o‘rganilib, tadqiq gilinmoqda.

Immun tizimlari xususiyatlariga asoslanib, uning strukturasini va parametr giymatlarini moslashtira
oladigan kompleks tizim quyidagi xususiyatlarga ega bo‘lishi kerak deb taxmin gilish mumkin:

1. Tizimda muntazam ravishda ro‘y beradigan tizimli moslashish vaqt o‘lchovlari parametrik
moslashuvning vaqt shkalasidan katta bo‘lishi kerak.

2. Strukturaviy plastinkaning mavjudligi yoki yo‘qligi tizimning yangi elementlarini go‘shish va
ortigcha elementlarni olib tashlash qobiliyati bilan belgilanadi.

3. Strukturaviy o‘zgarishlar ichki jarayonlarga bog‘liq va tashgi omillarga bog‘lig bo‘Imaydi.

4.  Strukturaviy o‘zgarishlar tabiatan kollektiv xarakterga ega bo‘lib, emperik prinsiplarga asoslanadi,
jumladan, eng zaif elementlar uchun kompensatsiya, xilma-xillikni saglab golish, keraksizlarni olib tashlash.

[4] ishda ushbu yangi prinsplarning uchta sohada qo‘llanilishi ko‘rib chigilgan. Quyidagi strukturali
o‘zgarishlar kiritildi: neyrotarmoq klassifikatorlariga yangi neyron qo‘shish va eski neyronni o‘chirish,
mustahkamlash metodi orgali mashg‘ulot davomida avtonom agentning gism maydonlarini kamaytirish yoki
yaxshilash, betartiblikni nazorat gilish uchun chizigli adaptiv operatorlarni qo‘shish. Shuningdek, amaliy
masalalarni yechishda muallif ikkilik plastiklik xususiyatidan foydalanishni tavsiya etadi.

Sun’iy immun tizimlarining quyidagi matematik ko‘rinishini tavsiya etamiz. Sun’iy immun tizimlarini
quyidagi elementlar to‘lami sifatida tagdim etish mumkin:

1S =<L,G, A £,S >

Bunda:

IS - sun’iy immun tizimi

L - barcha ehtimoliy limfotsitlar maydoni. Vazifasiga garab limfotsit gatorlarni, koordinata ro‘yxatini,
tasvirlash daraxtini namoyon gilishi mumkin.

G - barcha ehtimoliy antigenlar to‘plami. VVazifasiga garab gator, mantiqiy belgilar matritsasi, ma’lum
nugtalarning funksiya giymatlari ro‘yxati bo‘lishi mumkin.
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A:LxG —[0/]] - berilgan affinlik o‘Ichovi, bunda, har bir limfotsit va har bir antigenga mos ravishda

[0, 1] oralig‘da beriladi va ushbu limfotsit berilgan antigenga ganchalik yaxshi reaksiya qilishini ko*rsatadi.

4L — L - mutatsiya operatori, uni tanib olish xususiyatlarini yaxshilash magsadida alohida
limfotsitga go‘llaniladi.

S:AcL—>Bc AcL - seleksiya operatori, tarmoq o‘lchamini qo‘llagan holda, ushbu immun
tizimida eng yaxshi limfotsitlarni qoldiradi.

U holda algoritmni quyidagi ketma-ketlik ko‘rinishida taqdim etish mumkin:

1. Dastlabki immun tizimini shakllantirish: ImSystemc L.

Ushbu gadamda bu vazifada ruxsat etilgan, oldindan belgilangan limfotsitlar tasodifiy hosil gilinib, ular
birinchi immun tizimini hosil giladi.

2. g€G,VlelmSystem:a, = A(l, g) taqdim gilinadi.

Antigen taqdim etiladi, ushbu immun tizimlarining barcha limfotsitlari uchun affinlik hisoblanadi.

3. Eng yaxshi limfotsit aniglanadi — quyidagi yechim:

I*=argmax(a,)

4. Limfotsitlar uchun mutatsiya operatori go‘llaniladi:

M ={u(l),l € ImSystem}

Mutatsiya operatori barcha barcha limfotsitlarga emas, balki ba’zi (asosan, affinlik giymati yuqori
bo‘lgan) gism to‘plamlarga go‘llanilishi mumkin. Mutatsiya operatori - limfotsitning qiymatiga yoki tarkibiga
kichik o‘zgarishlarni kiritadi.

5. O‘lchamni saqglab qgolish uchun seleksiya operatori gqo‘llaniladi, bunda, joriy limfotsitlar to‘plami va
mutatsiyaga uchragan limfotsitlarning ko‘pchiligi (4 tomonidan olingan) limfotsitlarni eng yugori giymatga
egalarini qoldiradi:

Im System= S(ImSystemu M)

6. Agar |* ning yechimi berilgan mezonni ganoatlantirsa yoki maksimal ittertatsiya soniga erishsa
yakunlanadi, aks holda 2-qadamga gaytadi.

Shunday qilib affinlikning har bir gadamida eng yaxshi limfotsitlar kamaymaydi, aksincha, ko‘payadi
va agar ma’lum bir itteratsiya sonidan keyin affinlik o‘zgarmasa algoritm ishini to‘xtatadi, yechim topilgan
hisoblanadi (global yoki lokal optimal).

Xulosa qilib aytadigan bo‘lsak, immun tizimi affinlikni o‘zida namoyon giladigan funksiyani
optimallashtirish masalasini yechadi. Turli xil texnik masalalar uchun ushbu model va algoritm yechiladigan
muammosidan kelib chigib o‘zgaradi.

Muhokamalar va natijalar. Immun algoritmi. Biologik immun tizimi (IT) intellektual axborotni
gayta ishlashning murakkab tagsimlangan adaptiv tizimini o’z ichiga oladi. IT organizmni begona
viruslardan va infeksiyalardan himoya giladi. Immun tizimi eslab golish, gidirish va tasniflashni o’rgana
oladi va hal giladi. IT juda katta migdordagi axborotlar bilan ishlay oladi, shuning uchun tabiat tomonidan
yaratilgan algoritm, gidirish va tanishning matematika muammolarida yaxshi natija ko’rsatdi.

Proteinlar makromolekulyar peptid bog‘lovchi bilan bog‘langan aminokislotalar yoki polipeptid
zanjirlarining qoldiglari bo‘lgan murakkab strukturaning biopalimlari. Aynan proteinning kimyoviy, biologik
va funksional xususiyatlarini aniglaydigan ogsil strukturasi. Proteinning xususiyatlari, kamida bitta
aminokislotaning almashishi bilan juda katta farq qilishi mumkin. Buning sababi peptid zanjirlarining
konstruksiyasini o‘zgartirishni tanadagi barcha funksiyalarni aniglaydigan ogsil tarkibining shakllanishida
boshqga shart-sharoitlarga olib keladi. Proteinlarda hal giluvchi rol alohida aminokislota goldiglariga emas,
balki ularning kombinatsiyasiga tegishli. Evolyutsiya jarayonida energiya mugobil tuzilmalar energiyasidan
sezilarli darajada past bo‘lgan muayyan uch o‘lchovli mahalliy strukturalarga gatlanadigan ogsil tarkiblarini
tanlash mexanizmlari. Jismoniy xususiyatlarini belgilaydigan protein sekanslarining asosiy xususiyati
mahalliy (ishlab) strukturaning bargarorligi va mahalliy struktura energiyasi va to‘g‘ri gatlanmagan
gatlamlarning minimal energiyasi o‘rtasidagi katta bo‘shligning mavjudligi.

Tabiiy protein strukturalarining yugorida keltirilgan xususiyatlari sun’iy immun tizimlarining biologik
yondashuvi uchun asos bo‘lib xizmat giladi. Asosiy fikr inson immun tizimi va xorijiy antigenlerning ogsillari
o‘rtasidagi o‘zaro bog*liglik, ya’ni rasmiy peptidlar orasidagi minimum bog*lanish energiyasini aniglash orgali
ixtiyoriy usul bilan majburiy (molekulyar tanib olish deb ataladigan) ehtimoli.

Sun’iy immun tizimi deb nomlangan yangi hisoblash usuli, immun tizimining tamoyillariga asoslanadi,
yangi ma’lumotlarni o’rgana oladi, eski ma’lumotlarni saglab qoladi va biomolekulyar tanib olish
tamoyillariga asoslanib, targalgan usulda namunalarni aniglaydi va ma’lumotlarni tahlil giladi. Bu tizim giyin
masalalarni yechishda katta o’Ichamli massivlarni hisoblashda mustahkam va aniq yechimni ko’rsatib beradi.

93



SITning jiddiy matematik asoslari immun tizimining biologik prototipi va rasmiy ogim va rasmiy immun (FIS)
tushunchalarini asoslagan. Ushbu matematik modellarga formalli immun tizimi yoki SVD ga asoslangan
immunokomputing deb nom berilgan.

SIT bo’yicha alohida magolalar 1980-yildan chiga boshladi, birog SIT yo’nalishi 1990-yillarning
o’rtalarida Forrest, Dasgupt, Xanta va Kuka larning harakatlaridan keyin ajralib chiqdi. Sun’iy immun tizimi
hagidagi birinchi kitob 1998-yilda Dipankar Dasgupta tomonidan chop etilgan.

Organizmda mavjud bo’lgan begona bakteriyalar antigen deb ataladigan molekulalarni hosil giladi.
Antigenning Kkatta gismi maxsus kletkalar orgali tanib olinishi mumkin - antigenler bilan to‘gnashuvni kutib
turgan gon aylanishi va limfa tizimlarida targalgan B-lenfosit. Antigen B-limfotsitlar bilan o’zaro
ta’sirlangandan so’ng, lensofit klonlash jarayoni vujudga keladi. Ushbu jarayon klonal tanlov deb ataladi.
Antigen bilan o’zaro ta’sirlashuv natijasida B-lenfositlarni klonlash jarayoni immunning javob gaytarishi
deyiladi.

Dastlabki operatsiyalar hisobga olingan tizimni ifodalovchi statistik taymlar asosida ma’lumotlar
bazasini yaratish; eksport xulosalari asosida ma’lumotlar bazasini yaratish; kirish parametrlarini
normalashtirish; ma’lumotlar jadvalida probellarni olib tashlash, ma’lumotlar bazasidan ma’lumotlarni olish
bo’yicha operatsiyalar, ma’lumot bazalari va boshqgalarni o’z ichiga oladi.

Yordamchi operatsiyalar quyidagilardan iborat: axborot tagsimoti - tahlil gilinayotgan xususiyatlar
maydonining noyob xususiyatlari va o‘lchamlarini kamaytirish; immun tizimining optimal tuzilishini yaratish;
test qilish; tasvirni tanib olishda SITning energiya xatolarini baholash va boshqalar.

Ma’lumotlar bazasi ushbu sohada mavjud bo‘lgan qonunlar o’Ichovini aks ettiruvchi ma’lumotni o‘z
ichiga oladi, biz yangi bilimlarni olishimiz va tergov gilinayotgan maydonning potentsial holatini taxmin
gilishimizga imkon beradi; ma’lumotlar bazasining tarkibi va mazmuni to‘g‘risida ma’lumot; aloga tilida
ma’lumot; axborotni gayta ishlash va gayta ishlash usullarini belgilovchi metaxognition. Axborot bazasi,
shuningdek, ushbu mavzu bo‘yicha anig ma’lumot va ekspert bilimlarini, immunokomputing vositalarini
go‘llash uchun hisoblash algoritmlarini, guruhlash va avtomatik tasniflash natijalarini, shuningdek hisob-kitob
natijalarini sharhlashni oz ichiga oladi.

Klassifikatsiya masalalarini yechishda immun algoritmi

Klassifikatsiya masalalarida anig bo’lmagan mantigiy tenglamalar (taxminan agar <kirish>, unda
<chigish>) anigmas atamalar shartlarning a’zolik funksiyalari bilan birga quyidagi algoritmdan foydalanib
garor gabul gilish imkonini beradi:

1. Obyektning holat parametrlari giymarlari aniglanadi:

X =[x ..xp] '

2. Parametrlarning eski giymatlari uchun a’zolik funksiyalarining giymatlari p’(x;) belgilanadi.
x;,i=1n

3. Mantiqiy tenglamadan foydalangan holda, funksiyaning tegishli giymati hisoblanadi

u'i(x1,x3, ..., x5) vektorning holati X* = (x7, x3, ..., x;).

4. ;" yechimi uchun quyidagilar aniglanadi:

max

TRACPESE ) = i=Tn (1" (x1, X3, 0, x0) ]

Xulosa. Ta’limning mohiyati loyga yaginlashuv natijalari va obyektning haqiqiy xatti-harakati
o‘rtasidagi fargni kamaytirish imkonini beruvchi a’zolik funksiyalari parametrlarini tanlashda go‘llaniladi.

Klassifikatsiya masalasini ko’rinib turgandek gilib belgilab olamiz f(X) — {1, ..., ¢} X ning har ganday
ko‘rinishi 1, ..., ¢ sinflaridan biriga kiradi.

Klassifikatsiya masalasi quyidagi ko’rinishda shakllantirilishi mumkin.

Berilgan:

- ¢ sinflar soni;

- m o’qitish tasvirlari to’plami: X3, X5, ..., Xp;

- har ganday ta’lim giyofasi sinfiga: f(X;) = ¢4, ..., f (Xim) = cms

- ixtiyoriy n-o‘lchovli vektor Z.

O’quyv jarayoni quyidagi bosgichlardan iborat:

1. Ta’lim matritsasini yaratish = [Xy, ..., X,y ]T m X n. o’lchamda tahlash

2. s maksimal yagona giymatni hisoblash, va chap, o’ng singular vektorlarni L u R ta’lim matritsasi
keyini itoratorli (evolyutsiyaviy) sxema orgali:

L(O) = [1, ...,1]T

R" = L{,_1yA, Ry = R/|R|, e |R| = /rlz + 12,
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L= AR(k),L(k) = L/|L|,1",qe |L| = \/E‘l‘ et lyzl,

Sty = LiyARqey, k = 1,2 ..,

shartni bajarish uchun
[Sa = Sa-n| < &

S = S(k),L = L(k),R = R(k)
3. Singulyar sonni saglash s.
4. R o’ng singulyar vektorni saglash (“antitelo-probu” sifatida)
5. Har ganday i=1,...,m uchun l; komponentasini saglash L vektorning chap yagona giymati va c; klassi

X; o‘quviga mos keladi.

6. Z ning har bir n-o’lchovli obrazi uchun uning R bilan bog‘lanish energiyasini hisoblash:

w(z) = ZTR/s
7. d ¢ w bilan minimal masofada bo ’lgan I; ni tanlash:
min
d= i |W—li|,i=1,...,m,

va sinfni Z tasvirning kerakli klassi deb hisoblash.
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I'yncuna ATAEBA
Crapuuii npenogaBaTenb
Byxapckoro rocyaapcTBeHHOTO YHUBEPCHTETA

AHAJIN3 TIPOT'PAMM JIJISI OGECTIEYEHUSI THO®OPMAIIMOHHON
BE3OITACHOCTH

C nosenenuem bonee COBEPULEHHBLX MexHoN02Uull Ku6epnpecmynﬁuku maxorce Hauwiu 6oavuie cnocobos
NPOHUKHYMb 8 CUCmeMbl MHO2UX opeanuzayull. [lockonbKy éce 6onbuie u Oonvue npednpusmuii 8 Hacmosujee
epemMst nojiazcaromcs 6 C60ux BADICHEUIUIUX onepayusix Ha npocpammHsle npoayxmbl, saoicocms obecneyenust
bezonacrocmu npocpammHozco obecneyenus Heobxoo0uMo 60CNPUHUMAMb CEPLEZHO - ceﬁltac, KaK HUK0204.
Hanuuue nadeoicroti 3awumul, maxou Kax npoepammHoe obecnewenue oasi MT-bezonachocmu, umeem
pewaiouiee sHavernue ons 3auunisvl 8AUUX BbIYUCTIUME/IbHBIX cpe() U OAHHbIX.

Knroueesvie cjiaoea; npozcpammHoe 06€CI’lelleH1/l€, uud)opmab;uoyﬂaﬂ 6e30nacnocmb,
Kubepbe30nacHocms, AHMUBUPYC, MENCCEMEBOL IKPAH, NAPOlb.

Rivojlangan texnologiylaraning paydo bo’lishi bilan kiberjinoyatchilar ko’plab tashkilotlarning
tizimlariga kirishning ko’proq usullarini topdilar. Ko’proq korxonalar o zlarining muhim operatsiyalari
uchun dasturiy ta ‘'minotga tayanar ekan, dasturiy ta ‘minot xavfsizligining ahamiyatiga har gachongidan ham
jiddiyroq munosabatda bolish kerak. AT xavfsizligi dasturlari kabi kuchli himoya vositalariga ega bolish
hisoblash muhiti va ma’lumotlaringizni himoya gilish uchun juda muhimdir.

Kalit so’zlar: dasturiy ta’'minot, axborot xavfsizligi, kiberxavfsizlik, antivirus, xavfsizlik devori, parol.

With the advent of better technology, cybercriminals have also found more ways to infiltrate the systems
of many organizations. As more and more enterprises now rely on software for their critical operations, the
importance of software security must be taken seriously - now more than ever. Having strong protections, such
as IT security software, is critical to protecting your computing environments and data.

Key words: software, information security, cyber security, antivirus, firewall, password.

Tunvt npoepammnozo obecneuenus o UT-oezonacnocmu. Kak paboraer nmporpaMMHOe 0OeCIIeUCHIE
st UT-6e3onacnoctu? 1o cytu, oHO 00HapyXHMBaeT U, B HEKOTOPBIX CIIydasiX, CMAT4aeT aTaku 0e301acHOCTH
B Bamiel cucteMe. [I0CKOBKY CYIIECTBYIOT pa3IMiHble TUIBI aTak Ha 0€30MacHOCTh, CYIIECTBYIOT TAaKKe
pa3IMYHbIe TUIBI MPOAYKTOB OE30MACHOCTH, HAIIEJICHHBIX Ha KKAYI0 U3 HUX. BOT HEKOTOpHIE M3 CaMbIX
HOMYJISIPHBIX :

Me:xcereBoii 3xkpan. OOmuii TepMuH “OpaHaMay>3p” OTHOCHTCS K CIICLUAIM3UPOBAHHBIM CHCTEMaM
3aIUTHI ISl OTJEIBHOTO BBHIYUCIUTENBHOTO YCTPOUCTBA WM KOMIBbIOTepHOU cetd. OH QUIBTPYeT JHaHHBIE,
KOTOPBIC MOCTYMAIOT WIH MOKUAAIOT KOMIIBIOTEP MU CETh, OJIOKUPYS MM OTPAaHHYMBAsI CETEBBIC MOPTHI OT
BHPYCOB H XakepoB. OH Takke CIY)KHT 0apbepoM MEXIy HaJe)KHON U HEHaJIS)KHOW CEThIO, II03BOJISISI BXOAHUTH
B CETh TOJBKO TpaduKy, OMpPEIeTICHHOMY IMOIUTUKON OpaHaMayspa. JTa YTHINTA, CITyKallas epBOi TNHUEH
3aIUTHl Balllero KOMITBIOTEPa, TaKXKe MOCTABISETCS B €IIe OONBIIeM KOJIHMYECTBE PA3IMIHBIX THUIIOB, TAKUX
KaK MEXCETeBOH JKpaH NPOKCH, MEKCETEBOH SKpaH C OTCICKHUBAHUEM COCTOSHUS, MEXKCETEBOM OdKpaH
yHuduipoBannoro ynpasienus yrpozamu (UTM), mexcereBoii skpan HoBoro nokosieHuss (NGFW) u
OpUEHTHPOBaHHBIH Ha yrpo3sl NGFW.

AHTHBHpYC. DTa IporpaMMHasi yTHINTA ITpeIHa3HaYeHa ISl IPEAOTBpAIeH s, TIONCKa, O0HAPYKEHUS
U yAaJCeHUS! BPEIOHOCHOTO MPOrpaMMHOI0 0OECTIeYeHrsl WM BPEJOHOCHBIX MPOrpaMM, TaKMX KakK BUPYCHI,
4yepBH, BpegoHocHoe [10 u TposiHbl. B ¢Bs31 € TOCTOSHHBIM HATUCKOM HOBBIX BUPYCOB 3TH IIPOTPaMMBI 4aCTO
OOHOBJISIFOTCSI, YTOOBI CHCTEMa MOTJIa IIPOBEPSATH HOBBIC YIPO3bl. XOTS MOCTABIIMKH PA3IMYAIOTCS 10 CBOUM
NPEIOKCHUSM, HEKOTOPBIE U3 €T0 OCHOBHBIX (DYHKIIWI BKIIOYAIOT CKaHUpOBaHWE (AJIOB U KaTaJIOTOB Ha
MIpeIMeT TOAO03PUTENBHBIX MA0JOHOB, IJIAHHPOBAHWE aBTOMATHYECKOTO CKAaHMPOBAHHS, CKaHUPOBAHHE
orpejeNieHHOTo (aiiia Ha BalleM KOMIbIOTEpe, KOMIAKT-AUCKE WM (UIAII-HAKOIHUTENE B ONpeeICHHBIH
MOMEHT BPEMEHH, yAaJCHUE JTIOOBIX OOHAPYKEHHBIX BPEIOHOCHBIX KOJIOB MJIH 3apakeHHbIC (ailiibl 1 0030p
COCTOSIHHSI BAIlIETO KOMITBIOTEPA.

Oo6napy:xkenue mnuoHckoro INO. lInuonckoe I10, Takke Ha3pIBaeMOE BPEJOHOCHBIM M PEKIIAMHBIM
I1O, - sTO0 TWporpamMmbl, ycTaHOBJIEHHBIE Ha BallleM KOMIbIOTepe Oe3 Bamiero coriacus. [IporpamMmHoe
obecnieuenue Anti-Spyware ucronb3yercs Uit OOHapyKESHUs UX TPUCYTCTBUS HA BallleM KOMIIBIOTEPE WU B
CETH U MPEIOTBPAIICHNUS WIIH yIAICHUS NX YCTaHOBOK. VX yhaneHne uMeer perraroiiee 3Ha4eHIe, IIOCKOIbKY
OHH «IIITHOHST» M 3aITUCHIBAIOT Bally JHUYHYIO WH(POPMAIHMIO C Balllero KOMIBIOTEPA, a TaKXKe IMOBEICHHE
KOMITbIOTEPa, TaKoe KaK Balld JOKYMEHTHI, IMPOCMOTP BEO-CTPaHWI] M HAXKATHA KJIABUIL. JTO MOXXET
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aJanTUPOBaTh peKjaMy Ha BallleM KOMIBbIOTEpE, U3MEHUTh €r0 KOH(PUTYpaIlio M Jake OTHPaBUThH Ballld
JIMYHbIE JaHHBIC HA APYTrOi yJaleHHbIN KOMIIBIOTED.

3amura mnapoaem. OnHuM u3 HauboJjiee YACTO HCIONB3YEMBIX METOJOB MPEIOTBPALICHUS
HECaHKIMOHUPOBAHHOTO JIOCTYIa K KOMIBIOTEPY, (paiily, manke u CUCTEME SBISIETCS 3all[UTa WX IapoJIeM.
[IpoGiiemMa Hamu4us Maposs 3aJ0KeHa B YelOBEYeCKOi maMaTd. B OONbIIMHCTBE CilydaeB MHOTHE JIOAH
HCTIONB3YIOT JIETKO 3alIOMUHAIOIIMECS TTAPOJIH, TAKME KaK JHU POKIACHUS U (paMIiInK (a2 BO MHOTHX CITydasx
M CaMo CJIOBO “TIapoJjib”), YTO TAKKe IMO3BOJISET 3JI0YMBIILICHHUKAM JIETKO yrajaaTb. Kpome Toro, MHOTue
MTOBTOPHO WCIOJB3YIOT OJMH M TOT K€ Mapoyib Ha pa3HBIX IUIaTdopMax, YTO MOJBEPTaeT PUCKY BCE BaIlllH
yUYeTHBIE 3aM¥CH, Ja)Ke eCJIH B3JIOMaHa TOJNBKO omHa. C Ipyroil CTOPOHEI, CIOKHO 3aIIOMHUTHh YHUKAITBHBIN
Maposb, KOTOPBIN CIOKHO YrajgaTh B KaXkI0W ydeTHOW 3amucu. BoT rxe 3ammra maposieM IPUrOJUTCs IS
CO3JIaHMs HaJISKHBIX MapoJieii 1 ux 6€30macHOro XpaHeHHsI.

Ocobennocmu npoecpammuozo obecneyenus oaa HT-b6ezonachocmuy. YTo nemaer mporpaMMHOE
obecrieuenue st UT-6e3omacHocTr? BOT HEKOTOpBIE U3 KIIFOYEBBIX (DYHKIMH MPOTrpaMMHOTO 00eCIieUeHHsI
0e301acHOCTH:

ABTOMaTHUYeCKHE OOHOBIEHHsS. DTO TapaHTUPYET, YTO BBl HE MPOITYCTHTE HU OAHOTO OOHOBIIEHHUS, a
Ballla cHcTeMa OyIeT caMoW TociiefHeil Bepcuel, criocoOHO# pearmpoBaTh Ha TOCTOSHHO BO3HHMKAFOIIHE
HOBBIC KHOCPYTPO3bI.

CkaHupoBaHHEe B pealbHOM BpeMeHH. DYHKINN NWHAMUYECKOTO CKAaHMPOBAHHSA YIIPOIIAIOT
oOHapyXeHHe U ObICTpoe MPOHUKHOBEHHE BPEIOHOCHBIX OOBEKTOB. be3 3Tol (yHKIHMH BB pHUCKyeTe He
MIPEeIOTBPATUTH NMOBPEXACHUE Balllel CHCTEMBI IO TOT0, KaK 3TO MTPOU30MIeT.

ABToMaTHyeckas ouncTka. DyHKUus, KoTopas u30aBiseT ceds OT BUPYCOB, NaXKe €CIU MOJIb30BaTENhb
BPYUYHYIO HE yHalsieT BHPYC W3 30HBI KapaHTWHA NpU OOHapyxeHWH. Ecin BaM He Hy)XHAa BO3MOKHOCTD
npoBepku BpegoHocHoro 10, et npuuna XpauuTth BpegonocHoe [10 Ha Bamem KOMIIBIOTEPE, YTO IETAET ITY
(YHKLINIO BaKHOM.

MHoXecTBeHHas 3al1UTa MPUIOKEeHUH. DTa QyHKIMs 00ecrieyuBaeT 3alIUTy BCEX BAIIMX IPUIIOKECHUN
¥ CEepPBHUCOB, OyJb TO DJEKTPOHHAs MOYTa, MpOrpaMMa oOMeHa MIHOBEHHBIMU COOOIICHUSMHU W WHTEpPHET-
Opay3epsl, Cpeiu MPOYero.

be3onacHOCTh Ha ypOBHE NPUIOKEHUH. DTO MO3BOJSAET BaM KOHTPOJIUPOBATH JOCTYI K IMPUIOKEHHIO
JUTSL OTJENBHBIX POJIEH MM OTACIBHBIX ITOJIb30BaTeNeH, YTOOBI TapaHTHPOBATh, YTO TOJIHKO HYKHBIC JIOAH
MOTYT BOMTH B COOTBETCTBYIOIIHE MPHIOKEHUS.

PoneBoe meHto. [Ipr 3TOM 0TOOpakarOTCs MyHKTHI MEHIO, TIOKa3bIBAIOIIUE Pa3HBIX TOJIb30BaTelch B
COOTBETCTBHH C MX POJISIMH, YTO YIPOIIAET Ha3HAYCHHE JOCTYIIA U YIIPABICHUSI.

bezomacHOCT Ha ypOBHE CTPOK (MYJIBTHTEHAHTHOCTH). JTO JaeT BaM KOHTPOJb HaJ JOCTYIOM K
JAHHBIM Ha YPOBHE CTPOK JJI OJHOTO MPHIJIOKEHHUA. DTO 03HAYAET, YTO BBl MOXKETE Pa3peIInTh HECKOIbKUM
MIOJIB30BATENIAM JOCTYI K OJHOMY M TOMY € IPUIIOXKEHHMIO, HO BBl MOXET€ KOHTPOJIMPOBATh JAHHBIE,
KOTOpBIE UM pa3pelieHo MpocMaTprUBaTh.

Ennnas Touka Bxoma. CeaHc WM TpoIlecC ayTeHTH(HUKAIUN TIOIH30BATENS, KOTOPHIA IMO3BOJISIET
[I0JIB30BATENIAM IOJIy4aTh JOCTYNl K HECKOJIBKMM CBS3aHHBIM IPWIOKEHUSAM [0 T€X IOp, MOKa OHH
aBTOPU30BaHbl B OJHOM CE€aHCe, IIyTEM BX0/la TOJIbKO CBOEr0 MMEHHU U Mapois B OJHOM MECTE.

[MapameTpbl TpPUBWIIETWH TOJB30BATENs. OTO HAcTpamBaeMble (QYHKIUM ¥ 0€30MacHOCTh st
OTJCTBHBIX TOJIB30BATENICH WM POJiel, K KOTOPBIM MOXHO MOJYYUTh JOCTYI B WX Npoduiie B JIOOOM
TIPIITOKEHUH.

HcToyHnKM HaHHBIX [ KOHKPETHBIX IIOJb30BaTeNell. DTO IMO3BONIIET BaM CO3[aTh EIHHOE
MIPUIIOKEHHE, KOTOPOe, B 3aBUCHMOCTH OT IIOJIb30BAaTelNd, MOJy4aeT JOCTYN K PasiIdYHBIM HCTOUYHHKAM
naHHbIX. TO ke camoe U ¢ 6e30I1acCHOCTBIO Ha YPOBHE CTPOK, HO HA YPOBHE 0a3bl JaHHBIX.

AynuT akTUBHOCTH NpuiiokeHui. JKu3aenHo BaxxHo st UT-oTnenos, 4ToObl OBICTPO y3HATH, KOT/IA
MIOJIE30BATENb BXOAWJI B CHUCTEMY W BBIXOAWJ U3 HEe, a TaKkkKe K KaKOMYy MPUIOKEHHIO OH oOparmaics.
Pa3paboTurku MOTYT perHCTPUpPOBATh JCUCTBUS KOHEUHBIX IOJh30BATENICH, HCIIONB3YSI CBOM JICHCTBUS 10
BXOJTy/BBIXOAY.

Ipeumywecmea npoepammuoco obecnevenus ona MT-Oe3onachocmu. 3adeM WCIONH30BATH
nporpaMMmHoe obecniedenue aist UT-6ezonacHoctn? PeanpHble mpenMyiiecTBa NpOrpaMMHBIX PEIICHUN A1
UT-6e30nmacHOCTH HANPSAMYIO CBSI3aHBI C MOCIEICTBHAMHU UX OTCYTCTBHA. B Kakoil-To MOMEHT Jaxke camble
TEXHUYECKH MTOIKOBAaHHBIE ITOJIB30BATEN MOTYT 3arpy3UTh Kakyro-iuoo popmy BpemoHocHoro 110 mnm crath
JKEpTBaMHU OHJIAMH-MOIIEHHWYECTBA W KPaXW JIMYHBIX JaHHBIX. MHTEepHET - Hebe3omacHoe MecTo, H,
MOCKOJIBKY Bce Oonblie M OONbIIEe ONepaluil ympaBiisieTcs pelIeHHsIMH SaaS, HeoOXOoAUMO YIeNsATh
MPUOPUTETHOE BHUMAHHKE 3aIuTe Beell Bamel opranu3zanuu [1, 34].

97



IIpeoomspawenue supycos, wnuorckoeo 10 u xkpasicu auunsix OauHbIX. XaKepbl HAXOAAT Ooee
XHUTPBIE CIIOCOOBI CO3/aHMsI BHPYCOB, KOTOphIE MOTYT BBIAAaBaTh ceOs 32 aHTUBUPYCHOE MPOTPaMMHOE
o0ecrieueHue, MEKTPOHHYIO TIOUTY OT Apyra WK BeO-caiiThl 0aHKOB-caMo3BaHIIeB. Kak ToIbKkO OHU 3apa3sT
BaIll KOMIIBIOTEP, OHA MOT'YT PE3KO CHU3UTH CKOPOCTh 00paOOTKH, yIAUTh BaKHBIE TAHHBIE U TIOBPETUTH BaIll
KOMITBIOTED WK CETEBBIE CUCTEMBL. Kpaky THUHBIX qaHHBIX U mmroHckoe [10 Takke MOKHO TPeI0TBPaTHTb,
HCTIONB3Ys MPOrpaMMHOE oOecrieueHue s 3alIUThl KOHPUICHIMATFHON TUYHONH HH(OpPMAIUHU, TAaKOH Kak
napoJiv, GUHAHCOBBIC JaHHBIC, HOMEPA KPEIUTHBIX KapT 1 HOMEPa COLMAIBHOTO CTPaXOBaHMUs MOJIb30BaTENeH
Bameil cuctembl. Paxruuecku, 80% kubepatak BhI3BaHBI CIA0BIMHU WIH YKPAJACHHBIME MAPOJISIMH, TIOATOMY
X HEOOXOMMO TIIATENBHO 3aIUIIATb.

3awuma yennou ungopmayuu. adopmanus - onuH U3 caMbIX LEHHBIX aKTHBOB JIIOOOH OpraHu3aIiH.
CrnenoBaTenbHO, €ro 3alluTa SBJSCTCS XKU3HCHHO BakHOU uacThio Bamied WUT-undpactpykrypsr. [loreps
BKHOH MHGOpMAIMK HU3-3a TIOBPEKIACHUS JAHHBIX MOXKET HaHECTH yIiepO Bamemy OusHecy. Kpome Toro,
MasterCard International Inc. u Visa USA tpebyioT mmdpoBaHus JaHHBIX, 4TOObI OM3HEC MOT PaboOTaTh,
YTOOBI 3aIIUTUTH KIMEHTOB MIPH UCIIOIB30BAHUU WX KPeAUTHBIX KapT. llludpoBanue u orpaHnueHue 1ocTymna
K KoH(puaeHnImanpHOW WHGOPMAIMM - OSTO JIHMIIb HEKOTOPblE M3 AacCHeKTOB, KOTOPHIMH 3aHUMAeTCs
0e30MmacHOCTh HH(POPMAIIMOHHBIX TEXHOIOTHHA.

Msuorue UT-oTaensl JOIKHBI COOMIONATh IOPUIUYECKUE, CTPAXOBbIE U OTpAcieBbIe OTPaHUYCHUS ISt
yIpaBJieHUd NaHHBIMU U MX mepenadd. Hexoropblie w3 Hambolsiee Ba)KHBIX MPaBWI, Ha KOTOPHIE CIEIYET
obpatuth BHuManwue, BraoudaroT FIPS, PCI/DSS, Gramm-Leach Bliley, HIPAA u FISMA. TIporpamMmmeoe
obecnieueHue Oe3omacHOCTH obOecrieunBaeT mMUGPOBaHUE, HEOOXOAUMOE il OOECIICYCHUS COOTBETCTBUS
TpeOoBaHMsM, Korga K Bamiemy (aiiny oOpamaroTcs, IeNsATCs, PaclpOCTPAHSIOTCS Ha Pa3InYHBIX
YCTpOMCTBAxX M OTHPABISAIOTCS U3 BaIllel CUCTEMbI UM IPUHUMAIOTCS B HEH.

bezonacnocmv 0Ona xkauenmos. be30macHOCTh W COXPAHHOCTh WX KOH(DHICHIMATHLHOW JIMYHOM
nHGOPMALIUKN SBISIFOTCS OJHUMH M3 OCHOBHBIX HpOOJNeM KIWEHTOB, W3-32 KOTOPBIX OHM HE PEIaloTCs
JICNIUThCSL CBoel MHQopMmanmeld M coBepmarh TpaH3akiuu B WutepHere. [Ipu 3TOM Hamuume pemicHUiA
0€30MMacHOCTH TapaHTHUPYET BAIIUM KIIMEHTaM, YTO UX WH(OpMAIHsI HAXOAUTCA B 0€301MacHOCTH.

Cruoicenue 3ampam Ha pazpabomxy. BHenpeHne penieHus 1Mo o0ecriedeHnio 0€30I1acCHOCTH Ha paHHEM
JTane TO3BOJISIET M30€KaThb BBICOKUX 3aTpaT Ha 3TOM IyTH. XOTs HUKOTAAa HE IO3AHO YCTaHOBUTH
porpaMMHoe o0ecriedeHre 0e30IacHOCTH B Ballly CHCTEMY, Y€M PaHbIIle OHO y Bac Oyner, TeM srydmie. Ecin
BBI PEIIUTE CAEaTh 3TO MO3XKe, BaM HYKHO OyAeT U3MEeHUTh Ooibiie KoaoB. HenpenqHamepeHnHast moreps U
U3BJICUCHUE IAaHHBIX TAK)KE MOXKET CTOUTH BaM OTPOMHBIX JICHET U BPEMEHH, €CIIM UX HE MPEAOTBPATHTb.

Mmuozocnotinwiit no0xoo0 k bezonachocmu. OIHON 3aATHl HEAOCTATOYHO IS 3aLUTHI Ballleil CUCTEMBL.
Breibop mporpamMmHOro oOecredeHrnss C MHOTOYPOBHEBBIM TIOAXOJOM 3aKphIBaeT IOObIe Opemm B
0e301acHOCTH, YTOOBI BBISBIISATH MOTEHIMANBHBIE YTPO3bl M MPEAOTBpAIATh UX JalbHEHIIee MOBPEKICHHE.
Wzonsiiiust v uneHTH(UKANNS YyTPo3 JIOJKHBI OBITh MOKPBITHI BceMu cinosiMu. Crofa BXOAAT OpaHAMAay3phl,
CKaHEephl BPEIOHOCHBIX TPOTPAMM, HHCTPYMEHTHI IMU(GPOBAHUS JOKAIFHOTO XPAHWIWIIA U CHCTEMBI
00HapYKEHUS BTOPYKCHHM.

CoBMECTUMOCTD C MOTPEOHOCTIMHU Baieil cucrembl. [lonnmanue Bameit coocrBenHoi M T-HacTpoiiky,
CEeTEBBIX Creuu(UKanuii, YCTaHOBOK HNPOTPaMMHOIO OOECHEUeHHs W Pa3IUYHBIX TUIOB OOOpYIOBaHHS B
Ballleil CUCTeME MMEET pelaroliee 3HaYeHNe JUIsl COCTABICHNS KOPOTKOTO CIHCKA TOTEHIIMAIbHBIX MTAKETOB
0e30MacHOCTH, MOAXOAIMINX Ui Ballel KOHKPETHON Ou3Hec-cpenbl. lIpruMepoM MOXKET CIyXHTh CIIyX0a
mUppoBaHUS MYJIbTUMEANA, KOTOpas HEoOXOAMMa KOMIAHHSM, UCTIONB3YIOIUM ChEMHBIE HOCHTENH IS
OJIOKMPOBKH MIPOHUKHOBEHUS 3apakeHHBIX (aioB B Baiy ceth [2, 227].

CnocoOGHOCTh CHPaBIATHCS C BOSHUKAIOIUMH yrpo3aMu. TeXHOJIOTHH U TaKTHKa KHOepIPeCTyIHOCTH
NOCTOSIHHO pa3BUBaroTcs. Eciiu Balia cucrema He MOXKET pearupoBaTh Ha HOBBIE YIPO3bI, OHA Oecrione3Ha s
Bac W Balllell CUCTEMBI. AfanTainus ¥ BHEIPEHHE 3alIUThl OT BOSHUKAIOIIUX YTPO3 MOJKHBI OBITh BaKHBIM
(hakTopom mpu BEIOOpE makeTa M T-6e30macHoCTH.

He cymecTByeT HameXHOTO0 MPOTPaMMHOTO oOecredeHus: 0e30MacHOCTH, KOTOpoe Obl MOJHOCTBIO
3aIUTHIIIO Bac OT KHOepyrpo3. BeIsBIeHNE TOTEHITNATBEHBIX TPOOJIeM, ¢ KOTOPBIMU Bbl MOYKETE CTOJIKHYTHCS
3apaHee, MOXKET TIOMOYh BaM TOJTOTOBHUTHCS W CILIAHMPOBATH IIard MO WX PEIICHHIO J0 TOTO, KaK OHH
BO3HHUKHYT. Hike nmprBeeHbI HEKOTOpBIE IPUMEPHI, Ha KOTOPBIE ceyeT 0OpaTuTh BHUMaHUE:

Tpebyercst Gosee 0JHOTO MPOrpaMMHOTO obecredeHus. B 3aBUCHMOCTH OT Ballux TpeOOBaHHUN Bam
MOJXKET IMOTPeOOBATHCS YCTAHOBUTH HECKOJIBKO IMPOTPAMM, YTOOBI YOBIETBOPUTH BCE BAIM MMOTPEOHOCTH B
knbepbe3onacHocTH. Hanpumep, ycTaHOBKa aHTHBHPYCHOTO IMPOTPAMMHOTO 00eCTIeUeHHs He 3allUINAeT Bac
OT B3JIOMa, TIOTOMY YTO 3TO He OpaHaMaysp. DTO MOKHO CMATYUTH, onpenenus Bamry UT-undpactpykrypy,
HACTPOMKY OpraHHW3ali¥, CYIISCTBYIOIIUE MPOTPaMMHBIE CHCTEMbl H IOTCHIMAIbHBIE KHOEPYrpO3bI.
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[lonnmaHue Baleli KOHKPETHOW OM3HEC-CPEIbl MOXKET YIIPOCTUTH MOUCK MOIXOASAIIETO U TIOTHOTO PEIIeHHUS,
MOCKOJIbKY Balll BBIOOP CY3UTCS.

JocTynHOCTB compsikeHa ¢ pUCKOM. JJoCTYTHOCTh MPOrpaMMHBIX ITPOAYKTOB HECET B ce0e KaK BBITOLY,
Tak ¥ pruck. Korjia B Bammx cucTeMax MCIONb3yeTCs MPOorpaMMHOe oOecIieueHre, T000i MOKET MOIYIUTh K
HEMY JIOCTYN, yKa3aB TpaBWIbHbIE JaHHBIE /s Bxojga W wuH(popMmaruio. CremoBaTenbHO, ITOCTYITHO
MporpaMMHOE oOecTieueHre Oe30MaCHOCTH C JIOCTYNOM Ha OCHOBE POJIeH Uil KOHTPOJII U OTpaHUYCHUS
JOCTyIa BallMX COTPYAHWKOB M MOAPAAYMKOB. OUeHb BaKHO HCIOJIB30BATh TEXHOJOTUH CETEBOTO
MOHHTOPHHTA M BeO-QUIbTpAIH, a TAK)Ke 00y4aTh Balmux COTpyaHukoB [3, 332].

Janee mpuBeneHsl HamOoJee MOMYISIPHBIE MPOTPAMMBI, OOECIIeUMBAIONTNE KHOEpOE30MacHOCTh Ha
BalleM KoMIbloTepe. UTOOBI COCTaBHTH 3TOT CIHCOK JIy4IEro mnporpamMmmHoro oOecmeueHus ans UT-
0e3omacHOCTH, OBUIO HCCIIEA0BAHO 246 MONMYISIPHBIX MPUIOKEHUH, IPEACTaBICHHBIX B HACTOAIICE BpeMs Ha
pBIHKE, H3Yy4YeHBl HMX (YHKIMH, TMPOCTOTa HCIIONB30BaHUS, OOCITY)XKMBaHHE KIMEHTOB, IpeJyiaraeMble
WHTETPAllil C APYTHMH CHCTEMaMH, a TaKkKe MOJIEePKKa MOOWIBHBIX YCTPOHCTB C HCIIOJIb30BAHUEM
3allaTeHTOBAaHHOI'O anropuTMa oueHkd SmartScore TM . Oror peiftunr Obut paspaboran Jlym Amnppe,
crenuanucToM B obmactu B2B, cienmanuzupyronyMcest Ha kateropuu mporpamMmmHoro obdecrnieuenus as UT-
Oe3omacHoctH [5].

1. Ananuzamop mesccemesoeo sxkpana ManageEngine

Pemenne i aHanm3a )XypHaJIOB M YIIpaBIeHUS KOHPUTypaIlfel, KOTOpOoe MO3BOJISET OIh30BATEISIM
VIpaBIATh OpaHAMAaydpaMH, OTCIEeXuBas Tpapuk u oOHapyxkuBas aHomamuu. OH TpenoCTaBisIeT
MoJIb30BaTeNsIM UH(OpPMAIMIO O ceTeBoi akTHBHOCTH M yrposax. C momomsto ManageEngine Firewall
Analyzer opranu3zanuy MOTYT TOJIy4aTh YBEJOMIICHHS 00 yrpo3ax M MPeA0TBPAIIaTh 3I0HAMEPCHHBIC aTaKH,
a TaxoKe MOJIIePKUBATH OE30MacCHOCTh M ONTHMAIFHOCTh CBOUX CETEH.

2. Cloudflare

Benymuii Ha pblHKE TIO0aNbHBIA CETEBOM CEPBHC JOCTaBKM KOHTEHTa W pEIICHHE CETeBOH
0e3omacHoCTH, ycKopstoliee paboTy BeO-caiiToB, MPUIIOKEHUH U JPYTrHUX MHTEPHET-PECYPCOB; H 3aIIUIIACT
WX OT yrpo3 Oe30MacHOCTH M M3OMIPEHHBIX aTak. OH WMEEeT XOPOIIo MPOAYMaHHYIO TAaHENb YIpPaBICHHA,
YIPOMIAIONIYIO cloxHOe yrpasieHne N T-6e3onmacHocthio. OH Takke aBTOMATHYECKA ONTHMHU3UPYET Ballld
CTpaHMLBI U BeO-CaiT.

3. Malwarebytes

Malwarebytes - 3To mporpamMMHBIi mNaKeT, KOTOPbIA 3alUIACT YCTPOHCTBA OT BPEJOHOCHBIX
nporpaMM, MpoTrpaMM-BbIMOTaTeNel, yrpo3 M 3apaXCHHBIX caiToB. OCHOBHBbIE (YHKIHMH BKIIOYAIOT
LEHTPAJIN30BaHHYID OTUYETHOCTh 00 yrpo3ax, IEHTPAIM30BAaHHOE YIpaBICHHE AaKTHUBaAMH W (DYHKIUIO
VIIPEXIAIONIET0 aBTOMAaTHYECKOTO CKaHWPOBaHWA. biarojaps mepemoBBIM TEXHOJOTHSM 3alllUTHl OT
mmuonckoro 10, BpenonocHoro 1O U pyTKUTOB BBl MOXKETe 0OHAPYKUBATh M YAAIATH YTPO3bI B PEXKUME
pearbHOTO BpEMEHHU.

4. besonacnocmp Spiceworks

Pemenne ans monuropunra cetu u UT-6e3omacHoctr, kotopoe nomoraeT U T-crermanucram u MSP
MIPOBEPATH COCTOSIHUE CBOUX CEPBEPOB, YCTPAHATh HEMOJIAJAKHA B CETH M 3allHIIaTh CBOIO ceTh. IlmaTdopma
TaKKe MPEeJOCTABISET MOJb30BATENSAM Pa3INUHble HHCTPYMEHTHI, BKIIOUasi MPOBEPKY paboTOCIIocoOHOCTH
BeO-caiita, ckaHep |P-agpecoB, TEIIOByI0 KapTy OTKIIOueHHs VHTepHeTa, MPOBEpKY YEPHOTO CIHCKA H
penyramwro IP.

5. Jlabopamopus Kacnepckozo.

[MomynsapHoe pemenne nas obOecriedeHUsT O0E30MacCHOCTH KOHEUHBIX TOYEK, KOTOpOE 3allINaeT
JIOMOXO3SHCTBA W TPEANPHITUS OT MOCTOSHHO pa3BUBAOIIUXCS KuOepyrpo3 u arak. OH oOecriednBaeT
MHOTOYPOBHEBYIO 0€30MacHOCTh KOHEYHBIX TOYEK M MPENOTBPALICHWE MOIICHHHYECTBA, TO3BOJISIST BaM
VIIPaBJIATh CBOEH CEThIO C TIOMOINBI0 XOPOIIO TPOAYMAHHOTO HHTepdeiica, KOTOPHI NEHCTBYET Kak
LEHTPaIbHBIN KOHLIEHTPATOP.

6. AVG AntiVirus

Jlyumee aHTHBHpYCHOE NpOTpaMMHOE obOeclieueHrne W TmporpaMMma OesomacHocTd B VHTepHere,
KOTOpasi 3allXIIaeT IPEANPUATHS OT IPOTrPaMM-BBIMOTaTeIeH, BPEJOHOCHBIX Mporpamm, mmuoHckoro 110,
XakepoB u Apyrux kubepyrpos. AVG AntiVirus ympomaer MT-6e30macHOCTh Oarofaps WHTYUTHBHO
MOHATHOMY HMHTepdeiicy 1 IpOCThIM dJIeMEeHTaM yrpasieHus. OyHKuKM 0e30MacHOCTH BKIIIOYAIOT B ceOs
CKaHep CCBUIOK, YHHYTOXXHTENb (DaiioB, JOBYIIKY JJISi Kamephl, 3aIllUTy OT KPaXH H MOOWIBHYIO
6e301MacHOCTb.

1. Puinox obnapyacenus vepoz SOC Prime

Threat Detection Marketplace - ato mardopma anst kKubep-koHTEHTa Ha 6a3e coo0IIeCcTBa, CoACpIKaIIas
NEHCTBEHHBIN KOHTEHT Ui OOHApYXEHHs YIrpo3, MpelHa3HAYeHHBIM A yAydlIeHHs Ballel aHaIUTHKU
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oesonacHoctu. Mcnone3ys mnarpopmy MIRE ATT & CK u s3eixk SIGMA, TDM B HacTtosiiee Bpemst IMeeT
caMblii OoJbIIoON penozutopuid, copepkamuii 6onee 32 000 rOTOBBIX W MPOTECTUPOBAHHBIX MPABHI IS
OOHapyXeHUs YIpo3, IOMCKA Yrpo3 U pearupoBaHusl Ha YIpo3bl 0€30MACHOCTH.

8. GlassWire

Bbpanamaysp 1 HHCTPYMEHT MOHUTOPHHTA CETH JUIsL OOHAPYKEHUS yrpo3 BallleMy KOMIIBIOTEPY U CETH.
OH HCHOJB3yeT MHCTPYMEHTHI BH3YAIM3allMd U WH(QOPMAIMOHHBIC MAHEIH, YTOOBI MOJB30BATEIN MOTIH
OBICTPO OLICHUTH COCTOSIHUE CBOMX CETel U ycTpoicTB. OH BKIIIOYAET B c€0s1 MOHUTOP HCIIOJIH30BaHUSI TIOJIOCHI
[IPOIYCKaHMs U OOHapy>KeHHE U3MEHEHUSI HH(OPMALIUH O IPUIIOKECHUH.

9. ManageEngine ADSelfService Plus

ManageEngine ADSelfService Plus - sto Ge3onacHas BeO-niporpamMma Juist copoca maposisi KOHSUHOTO
MOJI30BATENIS, Mpearamas caMOCTOATENbHYIO Pa30JIOKUPOBKY M CaMOOOHOBJICHHE YYETHOW 3alHCH.
[pennaras MHTYUTHBHO TOHSTHBIA HWHTepdeiic, OH TOMOraeT KOMITAHUSM COXPaHATh CBOHM JIaHHBIC B
0€30I1aCHOCTH, WCIONB3Ys JIOTONHUTENBHBIE YPOBHH OE30MIACHOCTH. DTO TaKXKe YIPOUIAET YIpaBJICHUE
MapoJIsIMH KaK [UIsl HOBUYKOB, TAaK M JUIS1 DKCIIEPTOB.

10. Ananuzamop srcypuana cobvimuu

EventLog Analyzer - 3T0 makeT, KOTOpBIN MpEAOCTaBIseT HauOOJee KOHOMHUYHOE MPOrPaMMHOE
obecrieuenue Jis yrpasieHus nuapopmarnei u coosrtusimu (SIEM) Ha peirke. OH MOMOTAET MOIb30BATEISAM
XpaHWUTh U aHAJIM3UPOBAThH JaHHBIEC )KYPHAJIOB, COOpaHHBIE U3 CETEBBIX CHCTEM, IPHIIOKCHUN U YCTPOUCTB.
OH wMeeT TPOCTOH WHTYWTHUBHO TOHSATHBIA HMHTepdeic, KOTOPBHIA YHpOIaeT aHamu3 Oe30MacHOCTH W
PaboTOCIIOCOOHOCTH CUCTEMBI.

11. Obrako npedckasamenvhoii 6ezonachocmu Carbon Black

Carbon Black Predictive Security Cloud - »T0 KOMIIIEKCHOE MpOrpaMMHOE OOEeCIIedeHne st
obecrieueHus1 0€30MacHOCTH KOHEYHBIX TOYEK, pa3paboTaHHOE JUIs NPEAOCTaBICHUS Psijia MHHOBAIIMOHHBIX
pemeHnii 6e30IacHOCTH Yepe3 00J1aKo.

12. Cexpemnviii cepsep Thycotic

Thycotic Secret Server - 5To KOpHOpaTHBHasi mporpamMma [Uisi YIPaBICHUS MapoJIsiMH. ITO
NPUBUJIETUPOBAHHBIM MEHEMKep Imapojeil BepxHero ypoBHsA i HWT-agmuHucTtpaTopoB. beicTpoe
pas3BepThIBaHHE. JIerko UCIOIb30BaTh.
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Bexzon TAXUPOB
IIpenonasarens
Byxapckoro rocynapcTBEHHOTO YHUBEPCUTETA

IPOT'PAMMHBIE TIPUJIOKEHUS JIJISI KOMMEPYECKUX NPEAITPUATHA U UX
3HAYEHMUE

Osnaxomnernue ¢ nHaubonee COBpEMEHHbIMU cmam)apmamu U cucmemamu A6JIAemcs Nnoae3nvim OJis
eblpa6omi<u CPpAMOMHbLX cmpamecudecKux pemeHulj 6 obnacmu asmomamusayuu 6u3Hec—npoz4eccoe. B
cmamove pacemampusaronci npocpammHoe npulodicerue ERP, cucmema ynpaeieHusl 63auMoOontHouerusAMu
¢ knuenmamu (CRM), komopule 3nauumensro obaezuaiom pabomy KOMMEPUECKUX NPeONPUSMUILL.

Knroueswle cnosa: nianuposanue pecypcos npeonpusimus, npocpammHoe NPULONCeHUe, YeHMPAIbHAsL
basza ()aHHblx, ynpaejienue 63auMoOmMHOUEHUAMU C KTIUEHMAMU.

Eng zamonaviy standartlar va tizimlar bilan tanishish biznes jarayonlarini avtomatlashtirish sohasida
vakolatli strategik garorlarni ishlab chigish uchun foydalidir. Magolada tijorat korxonalari ishini sezilarli
darajada osonlashtiradigan mijozlar bilan munosabatlarni boshgarish (CRM) tizimi bo’lgan ERP dasturiy
ilovasi muhokama gilinadi.

Kalit so’zlar: korxona resurslarini rejalashtirish, dasturiy ta’minot, markaziy ma’lumotlar bazasi,
mijozlar bilan munosabatlarni boshgarish.

Familiarization with the most modern standards and systems is useful for developing competent
strategic decisions in the field of business process automation. The article discusses an ERP software
application, a customer relationship management (CRM) system that greatly facilitates the work of
commercial enterprises.

Keywords: enterprise resource planning, software application, central database, customer relationship
management.

ITo Mepe TorO, KaKk mepcoHaNbHbIE KOMIBIOTEPHI PACTIPOCTPAHSINCH BHYTPH OpTaHHU3aIHid, KOHTPOJIh
Han wHbOpMAIMel, TeHepUpyeMOi OpraHM3aIieii, Hadan pacmamathes. CkKaxeM, OTIEN OOCITYyKHUBaHUS
KIIMEHTOB CO3JacT 0a3y JaHHBIX KJIMEHTOB JJIsi OTCICKUBAHUS 3BOHKOB M OTYETOB O IpoOieMax, a OTHeNl
MIPOJIAXK TAKXKE CO3[aeT 0a3y NaHHBIX I OTCIeKUBAHUS WH(POpMAIK o KineHTax. Kakoil u3 HuX ciemyer
HCIIONTH30BaTh B KAYECTBE OCHOBHOTO CITMCKA KIHEHTOB? J[pyroif mpuMep: KTO-TO U3 OTIENa TIPOIAak MOKET
CO03/1aTh AJICKTPOHHYIO TaOJHMIlYy JUIS pacdyeTa BBIPYUKH OT MPOJax, a KTO-TO U3 OT/eia (JMHAHCOB CO3/acT
IPYTYIO TaOIWIly, OTBEYAIOIIYIO MOTPEOHOCTSIM cBoero otaena. OIHAaKO BIOJHE BEPOSTHO, YTO B JIBYX
Tabmuax OyAyT MPeICTaBICHbI pa3Hble UTOTOBBIC 3HAYECHUs BRIpYy4Ykd. Kakoif u3 HUX mpaBwibHEIN? U KTO
yIpaBisieT Beelt 9Tol nHpopmanuei?

Inanuposanue pecypcos npeonpusimus. B 1990-x romax HeE0OXOAMMOCTh BEPHYTH HH()OPMAIIUIO
OpTraHM3alMH T0] IEHTPATHN30BaHHBIN KOHTPOIb cTaja OoJiee oueBHAHON. CrcTeMa TNIaHUPOBAHUS PECYPCOB
npennpustus (ERP) (nHOrma HasbpiBaeMasi IPOCTO KOPIOPATHBHBEIM IIPOTPAMMHBIM ObecriedeHneM) Oblia
pa3paboTaHa, 4TOOBl OOBCUHHUTE BCIO OPTaHU3AIMIO0 B OJHOM MPOrpaMMHOM NpuiiokeHuu. [Iporie rosops,
ERP - 310 mporpamMmmHOe NpUIOKEHHE, UCTIOIB3YOIIee IICHTPAIbHYI0 0a3y JaHHBIX, BHEAPSHHYIO BO BCEi
oprannzanuu. JlaBaiite mogpoOHEe pacCCMOTPUM 3TO OIpE/IEIeHNUE!

e “IIporpammuoe mnpuinoxkenne”. ERP - 3To mporpammHOe TPHIOKEHHE, KOTOPOE HCIIOIB3YEeTCs
MHOTUMU COTPYIHUKAMU OPTaHU3AIINY.

e “lcnonp3oBanre LEeHTPaIbHON 0a3bl JaHHBIX . Bce mob3oBareny ERP penakTupyior u coxpaHsioT
CBOIO MH(MOPMAIMIO U3 UCTOYHMKA JaHHBIX. Ha mpakTHKe 3TO 03HAYaEeT, YTO CYIIECTBYET TOJbKO OJHA 0Oa3a
JTAaHHBIX KIIMEHTOB, €CTh TOJLKO OJMH PacueT BHIPYYKH U T. 1.

¢ “Brenpeno Bo Bceit opranuzamun’: cucteMbl ERP BrirOUaroT B ce0st pyHKITNM, OXBATHIBAIOIIHE BCE
OCHOBHBIC KOMITOHEHTHI On3Heca. Kpome Toro, opranu3aius MOXXeT IPHoOpeTaTh MOYIIH JIJIsl CBOCH CUCTEMBI
ERP, koTopbIie COOTBETCTBYIOT KOHKPETHBIM OTPEOHOCTSAM, TAKMM KaK MPOU3BOJACTBO MIIM TUIAHHPOBAHUE.

ERP-crucTemMbl M3Ha4ambHO MPOJABAMCH KPYMHBIM KopropanusM. OIHAaKO MO Mepe TOro, Kak Bce
OonpIliec W OOJNBINIE KPYIMHBIX KOMITAHWM Ha4Yald WX YCTaHaBIWBaTh, mocTaBmukn ERP  mHavamm
OpPUEHTHPOBATHCSA Ha CPEIHHUM W Jnaxe Manblii OusHec. Hexoropeie n3 Haubonee m3BecTHhIX ERP-cucrem
BKIrouaroT cucreMsl SAP, Oracle u Microsoft.

Uro6s1 >hdexTrBHO BHEIPUTE cricTeMy ERP B opranmzarum, oprannsanys J0mKHA OBIT TOTOBA B3ATh
Ha ce0s Bce oOs3arenbcTBa. DTO 3aTparvBaeT BCE ACHEKTHl OPraHW3alllH, TOCKOJIBKY CTapble CHCTEMBI
3ameHsoTes cucremoit ERP. B nenom BHenpenne ERP-cucteMbr MoXkeT 3aHATH Ba-TpH TO/1a U HECKOJIBKO
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MUJUTMOHOB JIOJIApOB. B OONBIIMHCTBE CIydaeB CTOMMOCTH MPOTPAMMHOTO OOECTIeUeHHs - 3TO HE camas
JIOpOTasi YaCcTh BHEJPEHUS: 3TO CTOMMOCTH KOHCYJIbTAHTOB.

Tak 3auem BHenpsaTh ERP-cuctemy? Ecnu Bce caenano mpasuibHO, cucteMa ERP Moxer mpunectu
OpTraHM3ali{ XOPOIIUH BO3BPAT BIOKEHHBIX CPEJICTB. 3a CUET KOHCOMUAANNY WH(POPMAIIMOHHBIX CHCTEM B
Macmrabe MpeanpruaTHs | UCTIONIh30BaHUS IPOTPAMMHOTO 00ecTiedeH s [Tsl BHEAPEHHUS MEPEIOBBIX METO0B
OOJIBIIMHCTBO OpraHu3anuii BUIAT olliee yinydnieHue mocjie BHeapenus: ERP.

[lepBast BomHA Pa3pabOTKK MPOrpaMMHBIX TNpUiIoXKeHH Havamach B 1960-x romax, korma ObLIH
pa3paboTaHbl TPWIOKEHUS I MdHH(peiMoB. B TO BpeMs BBMHCICHHA OBUIH JOPOTUMH, TOITOMY
MIPIJIO’KEHUS CO3J]aBAIMCH TaK, YTOOBI 3aHUMAaTh KaK MOXHO MeHbIe MecTa. OTHUM U3 SIPIBIKOB, KOTOPHIE
HCTIONB30BAIM MHOTHE MPOTPAMMUCTEI, OBUIO XpaHEHUE JaT, 0COOCHHO roaa. BmecTo BeigeneHus 4eThipex
uudp U1 XpaHEeHHUs T01a MHOTHE IPOTrPaMMBbl BBIACIISUIN BE IU(PHI, UCXOAS U3 MIPEAIOI0KEHHSL, YTO TIEPBBIC
nBe 1udpsl 6pun “19”. Hanpumep, 9TOOBI BEIYMCINTH, CKOJIBKO JIET KOMY-TO OBLITO, MPHIIOKEHUE OEpeT IBe
mocyeare nupol TeKyImero roaa (Hanpumep, st 1995 roga ato 6yzer “95”), a 3aTeM BBIUHMTAET IBE ITU(PHI,
COXpaHEeHHbIe A Toaa AHs poxaenus (“65” 3a 1965 r.). 95 munyc 65 maet Bo3pact 30, 1 3TO MPaBUIIBHO.

Opnaxo o mepe npudamkenus 2000 roga MHOTHE U3 3TUX «YHACIIEOBAaHHBIX) MIPUIIOKEHUH BCe elle
UCIIOJIL30BATUCh, U KOMIIAaHWU OBUTM OYEHb OOECIIOKOEHBI TE€M, YTO JII0OBIE MPOTPaMMHBIC MPHUIIOKEHUS,
KOTOpPbIC OHU HCITONB30BaJIM, KOTOPBIE HEOOXOAUMBI JJIsl pacyeTa JaT, BRIMAYT U3 cTpos. UToObl 0OHOBUTH
HaIll IpUMEpP pacyeTa Bo3pacTa, IpuioxkeHne Oeper aBe nocienane udpsl Texymero roga (aus 2012 roxa
910 OyzeT “12”), a 3aTeM BbIYMTAET JIBE MU(PHI, COXPaHEHHBIE TS To1a poxkaeHust (“65” msa 1965 roma). 12
MuHyc 65 maer BozpacT -53, 4TO MOXKET BbI3BaTh OMHMOKY. UTOOBI pemIUTh 3Ty MpobieMy, MPUIOKEHUS
JOJDKHBI OBITH OOHOBIIEHBI, YTOOBI MCIIONB30BAaTh YEThIpEe HMHU(MPHI Ui ToAa BMECTO ABYX. Pemienue 3Toi
po0IeMBI TOTPeOOBaIO0 OBl OTPOMHBIX YCHIIHMA, ITOCKOIBKY HEOOXOIUMO OBLIO OBl H3yUUTH KAKIYIO CTPOKY
KOJIa ¥l KaXKIyro 0a3y JaHHBIX.

HiMeHHO 31eCh KOMIAHUM TOJYYHJIN JOTONHUTEIBHBI CTUMYI [ BHeApeHus cuctemsl ERP. s
MHOTUX OpraHM3allui, KOTOPhIE PacCMaTpUBaIl BO3MOXKHOCTH Tiepexoja Ha cuctembl ERP B konme 1990-x
rojoB, 5Ta pobitema, m3BectHast kak 2000 rox (2000 rox), Hajga UM JTOTIOIHUTEIBHBIA TOTYOK, HEOOXOIUMBII
s ycranoBku cuctembl ERP 1o 2000 rona. IToctapmuku ERP rapanTipoBaiiu, 4To UX CHCTEMbI pabOTAIOT.
Beutn paspaboransl ¢ yuyerom tpeboBanuii 2000 rozma - 3To mpocTO 0O3HAYAJTO, YTO OHU COXPAHSIM JaThl C
WCTIONTb30BaHUEM YeThIpeX IU(pP BMECTO IBYX. DTO MPHUBENIO K 3HAYUTEIHLHOMY YBEIMYCHHIO KOJIMYECTBA
ycraHoBok ERP B nepuon 1o 2000 roza, uro caenano ERP cTtangapTHBIM MpOrpaMMHBIM TIPUIIOKEHHEM JIIIS
ousHeca [2].

Ynpasnenue ezaumoomnowenuamu ¢ xauenmamu. CucteMa yHpaBleHHs B3aHMMOOTHOIIEHUSMH C
kineHramu (CRM) - 3To mporpaMMHOE NPHIOKEHHE, MPETHA3HAUYCHHOE [UIS YIPABJICHHS KIHEHTAMH
opraHuzanvi. B CcerogHsmHUX YCIOBUSX Ba)XHO pa3BHBaTh OTHOIICHHS C BAaIlUMH KIHCHTaMH, U
HCTIONB30BaHue Xopomo cnpoektupoBanHoii CRM moxeT mo3BonuTh OW3HECY MEepPCOHATM3HPOBATH CBOU
OTHOIIIEHUS C KaKIBIM M3 CBOMX KJIHMEHTOB. Hexoropsie mporpammusie cucteMbl ERP BritouaroT momynun
CRM. TIpumepom m3BectHOTo makera CRM ssisercst Salesforce.

Ynpaenenue yenouxamu nocmagox. MHOTUM OpraHM3alMAM NPUXOJUTCS peIlaTh CIOKHYIO 3a1ady
yIpaBieHUs CBOMMH LIETIOYKAaMH IOCTaBOK. B mpocTeiileM ciiyyae memnovka MOCTaBOK - 3TO CBSI3b MEXKAY
MOCTABIIMKAMH OPTaHU3allH, €€ MPOU3BOJICTBEHHBIMH MOIIHOCTSMH M TUCTPHOBIOTOPaMH €€ MPOIYKIIHH.
Kaxmoe 3BeHO B IeMOYKE MHOTOKPAaTHO BIMSET Ha CJIOXKHOCTh IpoIlecca: HalpuMep, €CJIM eCTh JBa
[TOCTABIIUKA, OJTHO MPOU3BOJICTBEHHOE MPEIIPHUATHE U JBa JUCTPUOBIOTOPA, TO HEOOXOANMO 00pabaThIBaTh
2 X 1 X 2 = 4 3Bena. OgHako, eciau BbI 100ABUTE €Ille JBYX MOCTaBIIUKOB, €Ile OJHO MPOHU3BOJCTBEHHOE
NPEANPHUATHE U €Ile IBYX TUCTPUOBIOTOPOB, y Bac Oyaet 4 X 2 X 4 = 32 cChbUTKHM 151 YIIpaBIICHHS.

Cucrema ynpasiieHus 1eno4koii mocraBok (SCM) yrpasiisieT B3auMOCBSI3bI0 MKy ITUMH 3BEHBSIMHU,
a TaKkXKe WHBEHTapH3allMeld MPOJYKTOB Ha pa3IMYHBIX CTauusx ux pa3padorku. [lomHoe ompeneneHne
CHUCTEMBI YIIPaBIIEHHUS IIETIOYKOH ITOCTABOK JaeTcs ACCOIHMAITIEH o yIIpaBlIeHNI0 onepanusaMu: “Pa3paboTka,
IUTAHUPOBAHUE, BBIIOJIHEHHE, KOHTPOJIb © MOHUTOPUHT JESATEIbHOCTH LIENOYKH ITOCTABOK C IENbI0 CO3IaHus
YUCTOM CTOMMOCTH, CO3JaHHs KOHKYPEHTOCIOCOOHOH WH(PACTPYKTYPHI, HCIIONB30BaHUS BCEMHPHOU
norucTukd. CHHXPOHM3UPYS TMPEINIOKEHHE CO CIPOCOM W M3MEpss MPOU3BOIUTEIHFHOCTH BO BCEM MHpE’ .
BonpmmucTBo ERP-cucteM BKIIIOYAaOT MOy YIIPaBICHHUS LETIOYKOH MOCTaBOK.

Aemomamu3zayus mopzo6ozo Guszneca: I60NI0UUOHHbIE IMANDL

IlorpeObHOCTH B aBTOMAaTH3aIllMM MPOIECCOB Yy PHUTEHIEPOB MOTYT OBITh CaMbIMH Pa3HBIMH, HO Ha
OTIPEICICHHOM JTalle Pa3BUTHUS HX “MarucTpalbHble” MPOEKThI UAYT MPAKTHYESCKH TI0 SIUHON TPACKTOPHHU.
ERP, SCM, CRM u, xak npaBuio, B IOCIEIHIOW ouepes - Bl.

CoBpeMeHHbIE TSHICHINH Pa3BUTHSI TOPTOBIIH B Y30€KHCTaHE TUKTYIOT )KECTKUE MPABUIIa BBDKUBAHUS
Ha PBIHKE, /I CIa0ble TIO3UIMH HIPOKOB CTAHOBSTCS MPSIMBIM HCTOYHUKOM “‘OOJIBIIUX HEMPHUSITHOCTEH . OT
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JIOTIOJTHUTENBHBIX 3aTPaT U YOBITKOB JIO TIOJIHOTO BBITECHEHUs 0OoJiee CHIBHBIMU NMPOTHBHHKaMH. BBICOKHE
TEMIIBI POCTA U AUBEPCUPHUKAIUSI TOPTOBBIX YCIIYT, MOCTOSHHOE OOHOBJICHHE ACCOPTHUMEHTA B COOTBETCTBHU
C 3ampocaMu MOTPEOUTENS U APYTUe aKTyaIbHbIC 0COOSHHOCTH TOPrOBO-PHIHOYHBIX OTHOIIIEHUH 3aCTaBIISIOT
KOMIIaHUH HUCKaTh JOTOJHUTEIhHBIE METOABI TIOBBIMIEHUS KOHKYPEHTOCTIOCOOHOCTH. DOPMUPYIOTCS HOBBIE
TpeOOBaHHUS K YNPAaBICHHUIO IMPENNPHUATAEM, CHIDKCHHIO HM3/IEP)KeK Ha TEKYIHe MPOIECCHI, MOBBIIICHUIO
MOOHIIBHOCTH U ONIEPATHBHOCTH MPHHATHS PEIICHUI B OTBET Ha 3alIPOCHI M U3MEHEHUS phiHKa [1].

Ha onpenenenHoM 3Tare pa3BUTHS Y JIIOOOr0 puTeiliiepa BO3HUKAIOT pa3jvyHbIC MOTPEOHOCTH B
aBTOMaTu3anuu mporeccoB. D((eKTuBHOE ymIpaBiIeHHE TOPTOBOW CEThI0 HEBO3MOXKHO 0e3 BHHMAaHHUA K
n3nepkkaM. [Ipexe Bcero, 3To KacaeTcs JIOTUCTHIECKHX MTpotieccoB. KOHTPOb U moanep KKy nepeMerieHus
TOBApHBIX 3amacoB, 3(QQeKTHBHOE YIpaBlieHHE TOBAaPHBIM ACCOPTHMEHTOM, IIETIOYKAMH ITOCTaBOK W JIp.
peanusytot perrenust SCM (Supply Chain Management - ympasnenue nenodkamu moctaBok). Ere omHoM
crienmu(UIeckoil O0COOCHHOCTHIO TOPTOBBIX KOMITAHWMA SIBIISETCS B3aWMOJCHCTBHE C MOTPEOUTEIBCKUM
pHIHKOM. JleTalbHBIN aHamu3 TOTPEOHOCTEH, MOCTOSHHOE B3aWMOJCHCTBHE C KIMEHTAMH U JICIIOBBIMU
MapTHEepPaMH - AUCTPHOBIOTOPAMHU M MPOU3BOIUTEISIMHU TMPOAYKIIUU TO3BOJSIOT (POPMHUPOBATH CTAOMIBHBIN
MOTPEOUTENHCKUI KPYT M ONIEPAaTUBHO PEArupoBaTh HA M3MEHEHHS B CBOEM CEKTOPE, MOIydas HH()OPMAIIHUIO
000 BcexX TeHACHIMSIX PbIHKA “U3 MepBbIX pyk’. Takue 3amauun pazpaborunku Boznararor Ha CRM-pemrenust
(Customer Relationship Management - ympasieHne B3auMOOTHONIICHUSMH ¢ KITMEHTAMM).

ToproBeie KOMITAHUM 3aUHTEPECOBAHBI B MOJMYYEHHH OINEPATUBHOW M BCECTOPOHHEHW MH(OpMaIuu o
pe3ynbpTaTax cBoei mesTenbHOCTH. [loaTOMY co3manne enquHON cpeapl I TUTAaHWPOBaHUS, yaeTa, KOHTPOJI U
aHaJin3a OU3HEC-TPOIIECCOB MO3BOIISICT A3((HEKTUBHO OPraHU30BaTh B3aUMO/JICHCTBUE BHYTPHU MPEIIPUITUS U
BO MHOTOM YIPOUIIA€T YIPaBICHUE pecypcaMud KOMIIAHHWU. ABTOMATH3MPOBATh TaKHUE MPOIECCHI, Kak
IUIAHUPOBAaHNE W OIOHKETHPOBAHWE, PETYIMpPOBaHWE (DMHAHCOBBIX W YIPABICHYECKUX 3aTPaT IMO3BOJIIOT
mpuioxkenuss ERP-kimacca (Enterprise Resource Planning - mmanmpoBatue pecypcoB IPEAPHSITHS).

B mporecce aBoonny KOMOAHUU “OT Japbka 0 IIMPOKON TOPTOBOM CETH YCIOXKHSIETCS CHCTEeMa
oOMeHa nH(popManuel Mex Iy oTaenaMu. B 3o cuTyaiuu BO3HHKAET OCTpasi MOTPEOHOCTh B HApAIUBaHUU
n coBepmeHcTBoOBaHUN WT-moTeHnnana KOMITAaHUHM, CBEIEHHUH pa3pO3HEHHBIX 0a3 MaHHBIX U CHCTEM
yIpaBJICHHUS B YIOPSAAOYCHHYIO CTPYKTYPY €IMHOI0 MH(GOPMAIMOHHOTO MPOCTPAHCTBA - 3a CUET PELICHHM
BIS (Business Intelligence Solutions - wH}opMannOHHO-aHATUTHYECKUE CUCTEMbI). DTH INPOTPAMMHBIC
MPOAYKTHI MOTYT BHEIPATHCS KaK CaMOCTOSITENbHBIC MPOAYKTHI (“NIOCKYTHas aBTOMaru3alus’), Jubo B
COCTaBe €IUHON HMHTCTPUPOBAHHON CHUCTEMBI, YTO MO3BOJSAET IMOJy4YaTh BCECTOPOHHIOK HH(OPMAIIUIO O
JEATEIHLHOCTH MPEANPHUATHS U YIIPABIATH €r0 pecypcamu.

Buenpenne WT-pemieHuss B TOproBod KOMIAHWHM 10 C€H JEHb OCTAae€TCAd OJHMM H3 HamOolee
OTBETCTBEHHBIX, TPYJOEMKHX U JOPOTOCTOSIIUX maroB. PykoBoacteo pemaetcs Ha U T-ipoexTs! naneko He
M3-32 CJICNIOT0 TIOKJIOHCHUST MOJIC Ha MH(OPMATHU3AIIMIO, 3 B CHIIY OCTPOM HEOOXOJIUMOCTH ONTHMHU3UPOBATH
Te WIKM WHbBIE mporecchl. [lpaBma, HeoOxoaumocTh BHenpenus WT-pemieHusi, kak NpaBUIO, OCO3HAETCS
moctereHHo. [lepBple CHUTHamBl O 3aTPYIHEHUSX B TEKYHIMX IMPOIEeccax KOMIAHWHM TOCTYMAlOT U3
PYKOBOASIINX OTENOB: ((MHAHCOBBIX, MAPKETHHTOBBIX TTOAPA3IEICHUH, OTIEIO0B JIOTUCTUKH, TNITAHNPOBAHHS
Y IPOM3BOJICTBEHHBIX CITYK0. B pe3ynbTare yKpyImHEHHS TOPrOBOTO MPEANPUSATHS, YCIOKHEHUS ero On3Hec-
MPOLIECCOB U OPTaHU3ALUOHHON CTPYKTYPhl, HAMETUBIIHUECS Ha HAYAJILHOM 3Tare TPYAHOCTH IepepacTaioT B
KOMIUIEKCHBIE TTPOOJIEMBI, KOTOPBIE YPEBATHI OIIYTUMBIM yITiepOoM. UToOkI He MPEBPATUTHCS B TIOCTOSHHOTO
“IMKBHUIATOpPA TOCIEACTBUI WM ke B ‘“MerieHata WT-cexTopa”, puteiliiepaM HEOOXOAMM IOCTOSHHBIN
MOHHUTOPUHT W BCECTOPOHHUI aHanu3 OW3HEC-TIPOIECCOB, CUTYAaIlMM Ha PHIHKE TOPTOBIM U KOHTPOIb
MTOTPEOUTEITHCKOTO CEKTOPA.

OmHako HE CTOUT CTPOUTH WIUIIO3UH MO MOBOAY TOTO, 4TO BHeapeHue MT-cucTemMbl MOMEHTAIBHO
pemwut Bce mpoOinembl. UT - 3TO nWIIb MHCTPYMEHT, OOECHEYMBAIOIINI BO3MOXKHOCTH OIEPATUBHOTO
MOJTy4eHUs] OTYETHOM, (HUHAHCOBOW W YIpaBIIEHYECKOW WH(GOpPMAIMK, IO3BOJLIIONIEH Ha OCHOBE
BCECTOPOHHETO aHanmm3a OOCTaHOBKM NpPWHUMAaTh TpaBwibHblE pemieHns. [loHstne “‘cTparerus
ABTOMATH3allMU” CTPOUTCA Ha 0a30BbIX NPHHIMIAX, BKIIOYAKIINWX: IeIU (BBIABICHHE oOnacTei
JEeATeNFHOCTH TPEINPHUATHS M TOCIEAYIoas MX aBTOMAaTH3allus); CIoco0 aBTOMAaTH3aMH (IO OTAEIaM,
HaIpaBlIeHUSIM WM KOMIUIEKCHas aBToMatu3amus); UT-ctparteruro (BHeIpeHWE KOMIUIEKCAa BHYTPEHHHX
CTaHJIAPTOB); OTPaHUYCHUS MO WHTerpalnuu ((HUHAHCOBBIC, BPEMCHHBIC, KaJlpOBBIC WM T.J.); YIPaBICHUS
VM3MEHCHUSMU B ILUIAHUPOBAHKHU; COTIPOBOXICHUE U 00chyxuBanue U T-npuiioskeHui.

[Ipomecc BEIOOpa U T-pemenns 3aBUCUT OT MHOKECTBA (DAKTOPOB U CBS3aH ¢ KAYECTBOM U TOTHOTOMH
MPOpPabdOTKH BCEX TPEINICCTBYIONUX 3TAlOB IEMOYKM aHaimm3a. K HuUM mo0aBisiorcs Te OOBEKTHBHBIC
CO00pakeHHU s, KOTOPBIMU OOBIYHO PYKOBOJICTBYIOTCS IPU BHIOOPE TOW MITH HHOW CHCTEMBI: (DYHKIIMOHATHHBIC
BO3MOXKHOCTH, TEXHUYECKHE XapaKTEPUCTUKU, CTOUMOCTb, 3aTPaThl Ha MMOJIEPKKY U T.II.

Tlymu coseputeHcmeosanus UHOPMAYUOHHOU CUCTHEMbL
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KonnuectBo wnH(OpMaIum, KOTOPYH HEOOXOAMMO IepepadoTaTh s BBEIPAOOTKH 3P (HEKTHBHBIX
YIPaBIECHUECKUX PEIICHHH, HACTOIBKO BEJMKO, YTO OHO JaBHO TPEBBICHIIO YEJOBEYECKHUE BO3MOMKHOCTH.
HMeHHO TpyTHOCTH YIIpaBJIeHUsI COBPEMEHHBIM KPYITHOMACIITAOHBIM TPOU3BOJICTBOM 00YCIOBHIIN IIHPOKOE
WCTIONTb30BaHNE  DJIEKTPOHHO-BBIYMCIUTENFHON TEXHWUKH, pa3paboTKy aBTOMATH3WPOBAHHBIX CHCTEM
VIIpaBJICHHS, YTO TOTPeOOBAIIO CO3/TaHMA HOBOTO MaTEMATHYECKOTO anmapaTa i 9KOHOMHUKO-MaTEMaTHIECKUX
METO/JIOB.

K opranuzaumu anannza WHQOPMAMOHHOTO OOECHEUCHMs NPEABSBIACTCS psia TpeOoBaHHU. DTO
AHAIMTUYHOCTH WH(OPMAINH, €€ 00bEKTHBHOCTb, EAHHCTBO, ONIEPATHBHOCTH, PAIlIOHAIBHOCTD U JIP.

CMpBICIT TIepBOTO TpeOOBaHWS 3aKIIOYAE€TCS B TOM, YTO BCS CHCTEMa DKOHOMHYECKOW HH(MOpMAIun
HE3aBUCHMO OT HMCTOYHHMKOB TOCTYIUIEHHUS JTOJDKHA COOTBETCTBOBATH MOTPEOHOCTSM PYKOBOIJHUTENS, T.C.
o0ecreunBaTh MOCTYIUIEHHE JAHHBIX MMEHHO O TE€X HalpaBJICHUAX ACATEIBLHOCTH M C TOHW JAeTamu3alueH,
KOTOpasi B TOT MOMEHT HYXXHa PYKOBOJIMTEINIO JUISI BCECTOPOHHETO M3yYEeHHUS] IKOHOMHUYECKUX SBICHUN U
MPOIIECCOB, BBISBICHUS BIMSHUS OCHOBHBIX (DaKTOPOB W OINpPENENICHUs] BHYTPUXO3SHCTBEHHBIX pPE3EPBOB
MOBBIIIEHHUST IPPEKTUBHOCTU MPOU3BOACTBA. [loaTOMy BCS cucTeMa HHQPOPMAIMOHHOTO OO0eCIeUeHHs
JIOJDKHA TTOCTOSTHHO COBEPILIEHCTBOBATHCS.

OTO OUYEeBHIHO B CETONHSINIHEH MPaKTHKE OpraHW3alWd y4veTra, IUIAHUPOBAHWW M CTAaTUCTHKH Ha
OpeanpusITuid. TaM MOCTOSHHO IepecMaTpUBarOTCs (QOPMBI JOKYMEHTOB, UX COJCp)KaHUe, OpraHU3alus
JIOKYMEHTO000pOTa, TOSBISAIOTCA NPUHIMIHAILHO HOBBIE (DOPMBI HAKOIUICHHS W COXPAHEHUs JaHHBIX
(nMeeTcs B BUAY KOMIIBIOTEPHAS TEXHHUKA). Bce M3MEHEHUS TUKTYIOTCS HE TOJLKO COOCTBEHHO TPeOOBAaHUSAMU
ydeTa Wi MiaHupoBadus. OHU B 3HAYMTENILHON CTENCHU MOAYMHEHBI HEOOXO0AUMOCTH WHPOPMAIIHOHHOTO
oOecrieueHus Ui BHIpaOOTKU yIPaBICHYECKUX PEILICHNH.

DKoHOMHYEeCKass MHPOpPMANXs JODKHA TOCTOBEPHO, OOBEKTUBHO OTPaXKaTh MCCIEAyeMble SIBICHUS U
mporiecchl. MHade BBIBOABI, CHAENaHHBIE MO pe3yiabTaTaM aHajiu3a, He OyJyT COOTBETCTBOBATH
JNEeWCTBUTEIBHOCTH, a pa3paboTaHHbIC AHAJUTUKAMH MPEAJIOKECHUS HE TOJBKO HE MPUHECYT TOJb3HI
MPEIMPHUSITHIO, HO MOTYT OKa3aThCS BPEIHBIMHU.

Crnenytomiee TpeOoBaHHE, TPEABABIIEMOE K OpraHU3an HH(POPMAIIIOHHOTO TTOTOKA, - 3TO €AMHCTBO
nH(pOpMaIuH, TOCTYNAIONIEH U3 Pa3HBIX HCTOYHUKOB (TNIAHOBOTO, YIETHOTO M BHEYYETHOTO Xapakrepa). U3
3TOr0 MPHHLMUIA BBITEKAET HEOOXOOUMOCTb YCTPAaHEHHsT OOOCOOIEHHOCTH W IyOJMpOBaHMSA Pa3HbIX
HMCTOYHUKOB MH(QOpPMAHUU. ITO O3HAYAET, YTO KaXkKJI0€ IKOHOMHUYECKOE SIBIICHUE, KaXKIbIA XO3SICTBEHHBIH
aKT JOJDKHBI PETHCTPUPOBATHCS TOJIBKO OJIMH Pa3, a MONyuYeHHBIEC pe3yIbTaThl MOTYT UCTIONB30BaThCS B yUETE,
IUIAHUPOBAaHUK, KOHTPOJIC ¥ aHAJN3E.

OddexTHBHOCTh aHaNM3a MOXET OBITh OOecledeHa TOJIBKO TOI/a, KOTJa €CTh BO3MOXKHOCTH
OTIEPaTHBHO BMEIIMBATHCS B MPOIECC MPOM3ZBOJCTBA IO €ro pe3ylbTaTaM. JTO 3HAYUT, YTO WH(OpMAIus
JOJDKHA MOCTYMATh K aHAJIMTUKY Kak MOYKHO ObicTpee. B 3TOM U COCTOHT CYIIHOCTS elle 0THOTO TpeOoBaHuUs
K MHPOpPMAaIK - ONEepPaTUBHOCTH. [1OBbIIEHNE ONEpaTHBHOCTH MH(POPMALUHN JOCTHTACTCS MPUMEHEHHEM
HOBEUIITUX CPEACTB CBSI3H, 00paOOTKON ee Ha KOMIBIOTEpE | T.1.

OmHo U3 TpeOOBAHMM K Ka4eCTBY HH(MOPMAIIHNH - 3TO 00eCIIeYeHUE €€ CONIOCTABIMOCTH TI0 IIPEAMETY U
00bEKTaM HCCIICIOBaHUs, MEPUOLY BPEMEHH, METOAOJIOTMM HWCUUCICHHS IIOKaszaTelel W psily Ipyrux
MIPU3HAKOB.

W nakoHer, cuctemMa HHGpOpPMAIIMK J0/DKHA OBITh palliOHaIbHOU (3()(EKTHBHOM), TO €cTh TPEOOBAThH
MHHAMYMa 3aTpaTr Ha cOOp, XpaHCHHE W UCIIOJIb30BaHWE NaHHBIX. C OMHOW CTOPOHBI, Uil KOMIUIEKCHOTO
aHalm3a Jr00ro 3KOHOMHYECKOTO SBIICHUS WITH Ipoliecca Tpedyercs pazHocTopoHHss nHpopmarus. [Ipu ee
OTCyTCTBUM aHanu3 OyneT HemodHbIM. C IPpyroil CTOPOHBI, W3IMHUINEK WHPOPMAIMH YJ/UTHHSET MPOIECC ee
noucka, coopa W TPUHATUS pemeHnd. V3 naHHOTO TpeOOBaHHS BBITEKAET HEOOXOAMMOCTh HM3YUCHHS
MOJIE3HOCTH HMH(POPMAllMd W Ha 3TOH OCHOBE COBEPIICHCTBOBaHHME HH(POPMALMOHHBIX TOTOKOB MYyTEM
yCTpaHEeHHS JUIITHUX JAaHHBIX U BBEICHHUS HYKHBIX.

Takxum oOpazom, nHGOPMAIIMOHHAS CUCTEMa JOJKHA (POPMHUPOBATHCS U COBEPIIIEHCTBOBATHCS C YIETOM
MEPEYNCIICHHBIX BBIIE TPeOOBAaHUI, UTO SBJIETCS HEOOXOAMMBIM YCIOBHEM IOBBIIICHUS AEHCTBEHHOCTH U
3¢ (heKTUBHOCTH YIIPaBICHUS.

[omyuenne nHpOpManK He ABISIETCS caMoii Lenbio On3Heca. LlensMu, kak mpaBmilo, MOXKHO Ha3BaTh
BBDKMBaHHE W TOJy4YeHHE NpHObLTH. MH(MOpMalMoHHAas CUCTeMa YIPaBJICHUS SBISCTCS KPOBCHOCHOM
CHCTEMOH, OOecleunBalomeil JOCTIKEHUE LeNeld KOMIIAHUM IyTeM JOCTAaBKH OpPraHW30BaHHOW, YETKO
CTPYKTYPHPOBAHHOH M CBOCBPEMEHHON WH(OPMAIIHH.

Wndopmamms - BaxHEWmHMil crparermueckuii pecypc OwmsHeca. OtcyrcTBHe HEOOXOAMMOIT
nHPOPMALIUK TIOPOXKIAET HEONMPEAETICHHOCTb. A B YCIOBHUSIX HEONPEICICHHOCTH TOYHOCTH NMPUHUMAEMBIX
peuieHnii yxymmraercs. B HeOombIIMX KOMMepYecKux (hUpMax, TJie KOJIMYECTBO COTPYAHHKOB HEBEIUKO U
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AGE OF MODERN COMPUTER TECHNOLOGIES IN TEACHING ENGLISH
LANGUAGE

This article discusses the various computer programs used to teach foreign languages. The
organizational forms of modern computerized learning process are described individually. The article shows
the advantages of using computers and various computer programs in foreign language teaching and models
of distance learning. Examples are given to improve the knowledge of students in the English language, which
will develop independence, efficiency, endurance, activity and other qualities.

Key words: distance learning, English, computer programs, skill, knowledge, technology, learning
platform.

Ushbu magolada chet tillarini o’rgatish uchun foydalaniladigan turli xil kompyuter dasturlari
muhokama qilinadi. Zamonaviy kompyuterlashtirilgan o’quv jarayonining tashkiliy shakllari alohida
tavsiflanadi. Maqolada chet tillarini o’gitishda kompyuterlar va turli xil kompyuter dasturlaridan
foydalanishning afzalliklari va masofaviy o’gitish modellari ko’rsatilgan. Talabalarning mustaqillik,
samaradorlik, chidamlilik, faollik va boshqa fazilatlarni rivojlantiradigan ingliz tilidan bilimini oshirishga
misollar keltirilgan.

Kalit so’zlar: masofaviy ta’lim, ingliz tili, kompyuter dasturlari, malaka, bilim, texnologiya, o’quv
platformasi.

B smoui cmamwe o6cyscoaromest paziuyHvle KOMNbIOMEPHBIE NPOSPAMMbL, UCROIb3YeMble OISl 00YUeHUs.
UHOCMPAHHBIM  A3bIKAM. 0p2aHu3al{u0HHbl€ d)Oprl COBPEMEHHOCO0 KOMNbIOMEPUSUPOBAHRHO2CO npoyecca
O6yl{€H1/l}l Oonucslearonc: quu@udyaﬂbﬂo. B cmamwve noxazamnwi npeumyuiecmea  UCHOJIb308AHUA
KomMnvromepoe U pas3iludHblX KOMNbIOMEPHLIX npocpamm 6 o6yqeimu UHOCMPAHHbIM A3bIKAM U Mooenu
oucmanyuonno2o ooyuenus. Ilpusedenvl npumepsl 05 YIYHUIEHUS 3HAHUT YUAWUXCSA NO AHSAULICKOMY A3bIKY,
Komopbsle pa306bilont HE3ABUCUMOCNIb, pa60m06n0606HOCI’I’lb, 6bIHOCUBOCHb, AKMUBHOCMb U apyeue
Kadyecmeda.

Knrwueevie cnoea: 0ucmaHuu0HHoe o6yqeﬁue, AHSAUUCKUT A3bIK, KOMnvlomepHvle npocpammbl,
HABBIKU, 3HAHUS, MEXHOJIOCUU, yqe6Haﬂ nﬂamqbop/vla.

Recently, there has been a tendency of decrease in the interest of students of higher education institutions
for foreign language classes. Traditional forms of education cardinally behind from the modern perception of
information. The practical lesson is aimed mainly for passive assimilation of the material offered by the
teacher, memorizing the rules, without taking into account the abilities, inclinations, interests of students. We
believe that in today’s environment, in the learning process, it is necessary to apply interesting, non-standard
forms of education, which will allow, in our opinion, to return the lost interest of students to the study of
foreign language. The teacher needs to move away from the standard practical lesson to some extent, introduce
something new into it that could attract attention, intensify the activity of students, to induce them to action,
reflection and search. Implement a student-centered approach to teaching English allows the use of new
information technologies. The relevance of the use of new information technologies is dictated, first of all, by
the pedagogical needs to increase the effectiveness of developmental education, in particular, by the need to
form students’ skills of independent educational activity, the development of research, creative competencies.

In modern conditions, the most urgent task of education is the formation of the communicative culture
of students. Information technologies are becoming the most effective means of expanding the educational
space of a modern school. The use of information technologies in the educational process significantly increases
the effectiveness of the assimilation of the material by students, since it contributes to the improvement and
optimization of the educational process, enrichment of the arsenal of methodological tools and techniques that
help make the lesson richer and more interesting. Great results can be achieved by applying these technologies
in teaching English. The most frequently used computer technologies in the educational process include:

- electronic textbooks, notebooks and collections;

- electronic encyclopedias, reference books and dictionaries;

- online testing;

- educational resources of the Internet;
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- DVDs and CDs;

- video and audio equipment;

- projector;

- interactive board.

The listed means create favorable opportunities in English lessons for organizing students’ independent
work. The teacher can use computer technology both for studying individual topics and for self-control of the
students’ acquired knowledge. With the help of a computer, students can repeatedly practice a certain skill or
skill, bringing it to automatism, solve tasks, immerse themselves in an authentic language environment, which
is an indisputable advantage in trying to diversify the educational process. Computer technologies are widely
used in teaching a foreign language. The specificity of a computer as a learning tool is associated with such
characteristics as complexity, versatility, interactivity. Interactive learning based on multimedia programs
allows you to more fully implement a whole range of methodological, didactic, pedagogical and psychological
principles, makes the learning process more interesting and creative. Opportunities to take into account the
levels of language training of students are the basis for the implementation of the principles of individualization
and a differentiated approach to teaching. At the same time, the principle of accessibility is observed and the
individual pace of work of each student is taken into account. Using a computer, you can organize individual,
pair and group forms of work in the lesson.

With traditional methods of conducting a lesson, the teacher acts as the main carrier of information for
students; he requires concentration of attention, concentration, memory tension from the student. Not every
student is able to work in this mode. Psychological characteristics of character, the type of perception of the
child become the reason for failure. At the same time, modern requirements for the level of education do not
allow to reduce the amount of information required by the student to master the topic of the lesson. When
using computer technologies in the classroom, the teacher can reduce the risk of indigestibility of the material
and lack of interest of students in their subject. Also, computer technologies come to the rescue when it is
impossible to conduct a lesson with your own eyes. For example, during quarantine events, conducting a lesson
in a traditional form does not seem to be acceptable. It is then that the teacher can resort to using modern
information technologies. It is about such a concept as distance learning. It includes lessons via Skype, remote
testing, communication between a teacher and a student only via the Internet.

In addition to the time when schools are closed due to quarantine, distance learning can be conducted
with an individual child or a group of children for whom school attendance and education in a general education
class is impossible (children with disabilities, with various diseases, autistic children). When we talk about the
use of information technology in English lessons, we can also note such a phenomenon as interdisciplinary,
that is, the interaction of the English language and computer science as academic subjects. These two subjects
have quite a few overlaps and are related to each other, which can be helpful in studying the subject. The
knowledge gained in one subject helps in the study of another. Interdisciplinary connections contribute to the
better formation of individual concepts within individual subjects, groups and systems, the so-called
interdisciplinary concepts, that is, those that cannot be fully understood by students in the lessons of any one
discipline. These connections play an important role in increasing the practical and scientific-theoretical
training of students, an essential feature of which is the mastery of the generalized nature of cognitive activity
by students.

With the help of multilateral interdisciplinary connections, not only at a qualitatively new level, the tasks
of teaching, development and education of students are solved, but also the foundation is laid for a
comprehensive vision, approach and solution of complex problems of reality. That is why interdisciplinary
connections are an important condition and result of an integrated approach in teaching and upbringing of
schoolchildren. Currently, you need to be able to obtain information from different sources, use it and create
it yourself. The widespread use of modern information technologies opens up new opportunities for the student
and teacher in working with a foreign language.

The computer can be used at all stages of the learning process: when explaining new material with
consolidation, repetition, control.

Teaching a foreign language using a computer has a number of advantages:

e individualization of training is provided;
students’ interest in the computer leads to high motivation of the learning process;
students willingly conduct a dialogue with a computer,
there is a possibility of providing direct feedback;
the computer does not show negative emotions when repeating mistakes;
the mark is more objective;
effective performance of exercises and trainings is ensured [1, 143].
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Computer-assisted learning has its drawbacks:

e abuse of computer effects, redundancy of paints;

e ready-made educational computer programs on the subject are very difficult to adapt to the
traditional lesson, since they do not always correspond to the working process of the discipline, methodological
goals and didactic principles in teaching.

The specificity of the subject “Foreign language” lies in the fact that the leading component of the
content of education here is not the foundations of sciences, but methods of activity — teaching various types
of speech activity. It is possible to teach speech activity only in a living communication, and for this you need
a partner. Computer program, CD, however, whatever interactive they may be, they can only provide
communication with the machine. Exception composition- telecommunications are used when a student enters
into a live dialogue (written or oral) with a real partner - a native speaker. Computer programs should be used
on a par with traditional materials and methods.

Working with a computer, the teacher inevitably changes the whole structure of the lesson and its
purpose. The appropriate role and place of computer must be specifically defined in the educational process,
to clarify and determine the basic concepts, to introduce methodical and technical aspects.

Below we will analyze a number of computer programs like Kahoot, Quizlet and Rosetta Stone which
have become very popular learners recently.

Kahoot is a game-based learning platform used to review students’ knowledge, for formative assessment
or as a break from traditional classroom activities. It is among the most popular game-based learning platforms,
with 70 million monthly active unique users. The concept of Kahoot is to combine student response systems,
the existing technical infrastructure in schools, the fact that students are bringing their own digital devices,
social networking, and gaming into one learning platform. The goal of Kahoot is to increase engagement,
motivation, enjoyment, and concentration to improve learning performance and classroom dynamics [2, 223-
241].

The qualitative and quantitative studies were chosen on the basis of relevance (experiments, case studies,
or similar research focused on Kahoot!), academic rigor, and credibility. After collecting and analyzing data
from nearly 100 studies, the authors concluded that, “Kahoot! has had a positive effect on learning
performance, classroom dynamics, attitudes, and anxiety” both in higher education and K-12 contexts. The
reason for Kahoot’s effectiveness, the research concluded, is focus on improving learning outcomes by
boosting engagement, participation, and motivation through competitive, game-based learning experiences.

Game dynamics have proven an effective strategy to enhance learning, as students are intrinsically
motivated through play, curiosity, and a desire to win, leading them to learn without realizing it. Kahoot is a
new generation of digital game-based student response system that focuses on increasing students’ engagement
and motivation together with assessing students’ understanding of a learning session. Another major advantage
while using it in formative assessments, includes its ability to display high-quality images or videos with great
graphical resolution. [3, 565-582] The embedded visual and audio elements in Kahoot present a gaming
capability that can promote engagement, motivation, and learning among almost all students, including adult
ones.

Kahoot! It is convenient to use right in the classroom - offline, and during distance learning this service
is a real godsend to take a break from sitting at the screen and memorizing a new topic. Instead of teaching
lessons in a familiar (albeit remote) format, after explaining a new topic, many teachers use Kahoot! as a
guestionnaire. For example, you have already told some of the new material, and the students on the other side
of the screen nod: everything is clear. It is better to conduct a short dynamic test, which will warm up the
students’ interest in the topic and really cheer up those who are tired of being chained to a laptop. You will be
surprised how much this active game will amuse and it will certainly make you critically reflect on all the
material you listened to. During the quiz, students will realize that they have not fully mastered everything that
the teacher said five minutes ago, and the highlighted correct answers after choosing the wrong option will
surely help children remember more than usual.

The rating of the players, which is conducted in each game, will stimulate the laggards: now each student
will want to remember as much as possible in order to score the winning number of points next time.

Here are just a few ideas from the developers themselves:

1) identifying topics that require more in-depth explanation and help students close knowledge gaps
with tests.

2) organizing games in real time via video conferencing, or submit self-guided games to connect with
students at home and anywhere else through distance learning.

3) playing kahoot to start the lesson and summarize the children’s knowledge of the last material they
learned, or use it as a non-standard way to conduct a survey in the middle of explaining new material.
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4) using analytics from play reports to measure the learning progress of each child. Conducting surveys
and questionnaires to collect students’ opinions on an important issue, check understanding of a topic, or assess
the psychological state of children.

5) inviting students to create their own quizzes and play with the whole class - this will deepen the
knowledge of most children, and passive children will have an interest in the subject.

6) teaming up children to teach collaboration skills [4].

The findings indicated that the Internet- service “Kahoot!” along with creating a gamified environment
was effective to boost students’ motivation and engagement in the English as a Second Language (ESL)
classroom.

Some teachers like to create customized study guides and booklets for their classes, but that takes a lot
of time and effort outside of school hours. Quizlet is a web-based application developed to help students study
information through interactive tools and games.It’s mission is to help students (and teachers) practice and
master what they’re learning. In Quizlet, information is organized into “study sets” that users like teachers or
students add to their accounts. When using, students log in and choose the appropriate study set for the concepts
they need to review. These can be created by a teacher or generated by other users. Because of the flexibility
and customization available, Quizlet can be used in any grade level and any type of class. Quizlet has seven
standard study modes that help students review in the way that works best for them:

Flashcards — A quick way to review terms and definitions, just like paper-based flashcards.

Learn — A personalized study mode based on how well you know information in a study set.

Write — A fill-in-the-blank style study tool.

Spell — A study mode that dictates a term or definition that you must correctly type.

Test — An easy way to quiz yourself on how well you know information in a study set.

Match — A time-based game where the student must match terms and definitions.

Gravity — A level-based game where the student must answer correctly before being hit by an asteroid.

When teacher create study sets for your students, you decide which modes to use based on how their
students learn best. It’s not always easy to teach collaboration and teamwork skills, but with Quizlet you can
do it while helping students review. Quizlet Live is an in-class game that teachers can use to help students
review information while working together in teams. The game randomly sorts students into teams to match
terms and definitions, and the first team to correctly answer all of the questions wins. This ensures your
students’ competitive spirit won’t override the need to answer correctly [4].

While it comes down to using Quizlet, it all depends on the balance of pros and cons you’ll get from
using it. If teacher wants to provide a customized study tool for your students to memorize and review specific
terms and concepts, Quizlet could be appropriate choice. But if one start to notice a suspicious pattern of
exceptionally good grades and word-for-word answers, it may be time to cut Quizlet from your teaching
strategy.

Rosetta Stone is undoubtedly one of the most famous language-learning programs. But is it any good?
The answer is an emphatic yes, especially if you’re new to a language and want to develop a strong base of
vocabulary and grammar. It’s well structured, clear, and moves at a deliberate pace. Use Rosetta Stone
faithfully for a few months and you’ll learn to speak, read, write, and understand basic words and phrases. This
program makes it possible to learn the language in the same way that children do, that is, by immersion in the
language environment and the formation of associations in various spheres of life, the creation of patterns and
structures by the induction method, that is, by the transition from a particular case to a general formula based
on independently made conclusions. Repetition of material in the program takes place with a certain,
scientifically based frequency. You will master the perception and reproduction of the most common
conversational patterns, which is very important to activate spoken English and begin to communicate fluently.

This course is a dynamic immersion in the target language, due to the correctly selected structure of the
material. Words are studied in conjunction with objects and actions depicted in photographs and pictures. At
the beginning, you learn simple words, then more complex ones, and soon you move on to mastering phrases
and sentences.

It has been scientifically proven that for the speedy mastery of the language, it is extremely important
that the training takes place as much as possible in the target language. Mastering only grammatical material
together with memorizing new words will not allow you to begin to freely express yourself in a foreign
language. Only by immersing yourself in the environment can you start thinking in the target language, master
the structures and patterns that allow native speakers to communicate without thinking about rules and
grammar.

When learning a language at your own pace with software, it’s important to have realistic expectations.
While Rosetta Stone will help you build a solid foundation, it won’t make you fluent. For example, the program

109



shows the student four photographs. The following is an audio and text explanation that describes one of the
photographs. The student should choose the photo that best matches the description. Alternatively, the student
must complete the description of the photograph. During writing assignments, the program provides an on-
screen keyboard to facilitate the entry of non-Latin characters. If the learner has a microphone, the software
may try to assess the pronunciation of words. You can adjust the subtlety of perception of pronunciation, which
allows you to train the correct speech. When you feel like you’ve maxed out on learning with Rosetta Stone,
you might need to push yourself into situations where you’re actively using the language instead of reacting
to an app. Teacher can use Rosetta Stone program which starts with a list of common words like man, woman,
and so on. It also uses short phrases like “The man eats” or “The man drinks.”

These are terms you will eventually need to learn. But you should start with learning useful phrases like
“What’s your name?” and “What is this called?”.

The next step in Rosetta Stone takes you to phrases that are not especially useful. For example, in the
program, there is a picture of a boy lying face down in a park with a soccer ball balancing on his back.

The program interactively informs the student whether his answer is correct or not. Through the options
menu, the student can choose the type of marks and sound notifications. The program evaluates the answers
on a scale from 0 to 100. [5] The score is saved and displayed during all practice sessions, and hidden during
the tests. For the correct answer from the first attempt, the student is awarded 4 points, 3 points for the second
attempt, 2 points for the third attempt and 1 point for choosing the last remaining option. Despite the significant
advantages, the method has several disadvantages:

With the help of this program, students will not learn a “living” language - everything is very intelligent,
with a perfectly set pronunciation and without slang. If you go to practice such a language abroad, then you
will be able to express yourself and feel comfortable in it only in narrow circles.

The task when you need to practice your pronunciation by repeating after the robot - from the “Mission
Impossible” section. And why strive for perfect pronunciation, if more than half of the English-speaking world
today does not even know what it is. In addition, English today has become very “colorful” - the American
pronunciation is different from the British, Australian and all other existing variations.

Summary. It should be noted that the undoubted advantage of using computer technology is the
transition to methods of search and creative activity of the teacher and student. This helps to influence the
formation and development of language competence of students, listening skills, speaking, reading, to improve
written speech, education of a creative, socially active personality. The use of computer technology makes the
lesson attractive and truly modern, there is an individualization of training, control and summing up. In modern
conditions, ever higher requirements are imposed on the process of training learning foreign languages. The
amount of information is growing rapidly, and modern methods of storage, transmission and processing of
information cease to be effective. And computer technology represents a wide range of opportunities to
improve learning productivity.
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AXBOROT XAVFSIZLIGI SOHASIDA TURLI PARAMETRLARGA ASOSLANGAN
AUTENTIFIKATSIYA USULLARI

Magolada kiberxavfsizlikning identifikatsiya, autentifikatsiya, avtorizatsiya va ruxsatlarni nazoratlash
etish bo‘yicha ma’lumotlar berilgan. Biometrik parametrlarga asoslangan autentifikatsiya usulining
xususiyatlari haqidagi ma’lumotlarni o z ichiga oladi. Autentifikatsiya usullariga garatilgan hujumlar turlari
keltirilgan.

Kalit so“zlar: kiberxavfsizlik, identifikatsiya, autentifikatsiya, bilim, kompetensiya, avtorizatsiya, parol,
identifikator, foydalanuvchi, tizim, smartkarta, server.
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ynpaerenuu oocmynom Kubepbezonacrocmu. Codepoicum uHGOPpMAyUio 0 XapaKmepucmukax memood
6u0MempuquK01Z aymeHmuqbuKauuu. Tokaszanvt munwi amakx, HanpaejleHHvlx Ha Memoobl aymeHmuqbuKauuu.
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This article provides information on identification, authentication, authorization and cybersecurity
access control. Contains information about the characteristics of the biometric authentication method. The
types of attacks aimed at authentication methods are showed.

Key words: cybersecurity, identification, authentication, knowledge, competence, authorization,
password, identifier, user, system, smart card, server.

Kirish. Tizim resurslarini boshkarish bilan bog‘lik bo‘lgan xavfsizlik muammosi uchun ruxsatlarni
nazoratlash sohasiga oid tushuntirishlarni olib borganda 3 ta asosiy muhim bo‘lgan soha mavjud:
identifikatsiya, autentifikatsiya va avtorizatsiya.

Identifikatsiya - shaxsni kimdir deb da’vo qilish jarayoni. Masalan, siz telefonda o’zingizni
tanitishingizning identifikatsiyadan o‘tish deb aytish mumkin. Bunda siz o’zingizni, masalan, “Men
Dilshodman” deb tanitasiz. Bu o’rinda “Davron” sizning identifikatoringiz bo‘lib xizmat giladi. Shunday qilib,
identifikatsiya - subyekt identifikatorini tizimga yoki talab gilgan subyektga tagdim etish jarayoni hisoblanadi.
Bundan tashqari, elektron pochta tizimida ham pochta manzilni - identifikator sifatida garash mumkin. Pochta
manzilini tagdim etish jarayonini esa identifikatsiyalash jarayoni sifatida garash mumkin. Elektron pochta
tizimida pochta manzili takrorlanmas yoki unikal bo‘ladi. Shundan kelib chigib aytish mumkinki,
foydalanuvchining identifikatori tizim ichida unikal va takrorlanmasdir.

Autentifikatsiya - foydalanuvchini (yoki biror tomonni) tizimdan foydalanish uchun ruxsati mavjudligini
aniglash jarayoni. Masalan, foydalanuvchini shaxsiy kompyuterdan foydalanish jarayonini olsak. Dastlab
kirishda foydalanuvchi o‘z identifikatorini (ya,ni, foydalanuvchi nomini) kiritadi va u orgali tizimga o‘zini
tanitadi (identifikatsiya jarayonidan o‘tadi). Shundan so‘ng, tizim foydalanuvchidan taqdim etilgan
identifikatorning hagiqiyligini tekshirish uchun parolni so’raydi. Agar identifikatorga mos parol Kiritilsa (ya,ni,
autentifikatsiyadan o‘tsa), foydalanuvchi kompyuterdan foydalanish imkoniyatiga ega bo‘ladi. Boshga so‘z
bilan aytganda, autentifikatsiyani foydalanuvchi yoki subyektning haqigiyligini tekshirish jarayoni deb aytish
mumekin.

Autentifikatsiyadan o‘tgandan so‘ng foydalanuvchi tizim resursidan foydalanish imkoniyatiga ega
bo‘ladi. Birog, autentifikatsiyadan o‘tgan foydalanuvchiga tizimda ixtiyoriy amallarda bajarishga ruxsat
berilmaydi. Masalan, autentifikatsiyadan o‘tgan imtiyozga ega foydalanuvchi uchun dasturlarni o‘rnatish
imkoniyatini berilishi talab etilsin. Xo‘sh, autentifikatsiyadan o‘tgan foydalanuvchiga ganday gilib ruxsatlarni
cheklash mumkin? Mazkur masalalar bilan aynan, avtorizatsiya sohasi shug‘ullanadi.

Avtorizatsiya - identifikatsiya, autentifikatsiya jarayonlaridan o‘tgan foydalanuvchi uchun tizimda
bajarishi mumkin bo‘lgan amallarga ruxsat berish jarayonidir.

Xavfsizlik sohasida terminlar standartlashtirilgan ma’nolaridan ayri go‘llaniladi. Xususan, ruxsatlarni
nazoratlash ko‘p hollarda avtorizatsiyaga sinonim sifatida ishlatiladi. Birog, mazkur kursda ruxsatlarni
nazoratlash kengroq garaladi. Ya’ni, avtorizatsiya va autentifikatsiya jarayonlari ruxsatlarni nazoratlashning
gismlari sifatida garaladi.
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Yugorida keltirilgan atamalarga berilgan ta’riflarni umumlashtirgan holda quyidagicha xulosa gilish
mumkin:

Identifikatsiya - siz kimsiz?

Autentifikatsiya - siz hagigatdan ham sizmisiz?

Avtorizatsiya - sizga buni bajarishga ruxsat bormi?

Asosiy gism. Autentifikatsiyada yoki identifikatsiya jarayonlarida subyektlar inson ko‘rinishida yoki
gurilma (kompyuter) ko‘rinishida bo‘lishi mumkin. Ya’ni inson insonni autentifikatsiyadan o‘tkazishi
mumkin, mashina insonni autentifikatsiyadan o‘tkazishi mumkin yoki mashina mashinani autentifikatsiyadan
o‘tkazishi mumkin. Mazkur ma’ruzada mashina insonni yoki mashina mashinani autentifikatsiyadan o‘tkazish
ssenariylariga asosiy e’tibor garaladi.

Mashina insonni quyidagi “narsalar” asosida autentifikatsiyadan o‘tkazishi mumkin:

- siz bilgan biror narsa (something you know);

- sizda mavjud biror narsa (something you have);

- sizning biror narsangiz (something you are).

“Siz bilgan biror narsa” holatiga parol misol bo‘la oladi. “Sizda mavjud biror narsa” holatiga esa
smartkartalar, token, mashinaning pulti yoki kaliti misol bo‘la oladi. “Sizning biror narsangiz” holati odatda
biometrik parametrlarga sinonim sifatida garaladi. Masalan, hozirda siz noutbuk sotib olib, undagi barmogq izi
skaneri orgali autentifikatsiyadan o‘tishingiz mumkin.

Parol - fagat foydalanuvchiga ma’lum va biror tizimda autentifikatsiya jarayonidan o‘tishni
ta’minlovchi biror axborot. Parol amalda autentifikatsiya jarayonida keng go‘llaniluvchi parametr hisoblanadi.
Masalan, biz o‘z shaxsiy kompyuterlarimizdan foydalanish huqugini olish uchun talab etilgan parolni
kiritishimiz talab etiladi. Mazkur holatni mobil telefonlar uchun ham ishlatish mumkin. Parolga asoslangan
holatdagi autentifikatsiyalash jarayonining umumiy ko‘rinishi 1-rasmda keltirilgan.
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1-rasm. Parolga asoslangan mashina-insonni autentifikatsiyalash jarayoni

Parolga asoslangan autentifikatsiyalash quyidagi xususiyatlarga ega:

- parolga asoslangan autentifikatsiyani amalga oshirish qulay (sarf-xarajati kam, almashtirish oson);

- foydalanuvchi paroli odatda unga alogador ma’lumot bo‘ladi (masalan, uning yaxshi ko‘rgan futbol
komandasi, telefon ragami va h.k.) (123456, 12345, dm>eg(u) va shuning uchun “hujumchilar” tomonidan
aniglanishi oson;

- murakkab parollarni esda saglash murakkab (masalan, }De}(43}Ett+u);

- parolga asoslangan autentifikatsiya usuli amalda keng go‘llaniluvchi usul.

Smartkarta yoki token

Smartkartalar yoki qurilma ko‘rinishidagi tokenlar autentifikatsiyalash uchun go‘llaniladi. Smartkarta -
kredit karta o‘lchamidagi qurilma bo‘lib, kichik hajmdagi xotira va hisoblash imkoniyatiga ega. Smartkarta,
odatda, o°zida biror maxfiy kattalikni, kalit yoki parolni, saglaydi va hattoki biror hisoblashni amalga oshiradi.
2-rasmda maxsus magsadli smartkarta va uni o‘quvchi qurilma (smartkarta o‘quvchi gurilma) aks ettirilgan.

2-rasm. Smartkarta va smartkarta o‘quvchi
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Biror narsa asosida autentifikatsiyalash usullarini turli ko‘rinishlarda amalga oshirish mumkin. Masalan,
parollar generatorini misol qilib olaylik. Parollar generatori Kichik qurilma bo‘lib, tizimda Kkirishda
go‘llaniladi. Faraz gilaylik Alisada parol generatori mavjud va undan foydalanib Bobdan autentifikatsiyadan
o‘tmoqgchi. Buning uchun Bob biror tasodifiy son K ni (“savolni”) Alisaga yuboradi. Alisa gabul qgilingan K
sonini va parol generatoridan foydalanish uchun talab gilingan PINni parol generatoriga Kiritadi. Parol
generatori esa Alisaga javobni taqdim etadi va u Bobga uzatiladi. Agar javob to‘g‘ri bo‘lsa, Alisa
autentifikatsiyadan o‘tadi, aks holda o‘ta olmaydi. Mazkur ssenariyning umumiy ko‘rinishi 3-rasmda
keltirilgan.
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3-rasm. Tokenga asoslangan autentifikatsiya jarayoni

Keltirilgan sxemaga ko‘ra, Bob va parol generatorida tagsimlangan kalit K bo‘lishi shart. Ushbu
sxemada “savol-javob” mexanizmi ishlatilgan. Ya’ni, savol sifatida Bob Alisaga R sonini uzatadi va unga mos
bo‘lgan javob - h(R, K)ni qabul giladi. Qabul qilgan ma’lumotni tekshirish orqali Bob Alisaning haqiqiyligini
tekshiradi.

Smartakarta yoki “sizda mavjud biror narsa” asosida autentifikatsiya usullari quyidagi xususiyatlarga
ega:

- smartkartaga asoslangan autentifikatsiyada biror narasani esda saglashni talab etilmaydi;

- amalga oshirish va qurilma narxi yuqori (xususan, token yo‘golgan taqdirda uni almashtirish gimmatga
tushadi);

- token yoki smartkartani yo“‘qotib ko‘yish muammaosi mavjud;

- token xavfsiz olib yurilsa yuqori xavfsizlik darajasini ta’minlaydi.

Biometrik parametrlarga asoslangan autentifikatsiya

Biometrik parametrga asoslangan autentifikatsiya usulida biometrik parametr insonning 0’zi uchun kalit
sifatida xizmat giladi. Juda ham ko‘plab biometrik parametrlar mavjud, masalan, barmogq izi, yuz tasviri, ko‘z
gorachig‘i, ovoz, harakat tarzi, qulog shakli, qo‘l shakli va h.k. Biometrik parametrlarga asoslangan
autentifikatsiya usuli amalda keng go‘llaniladi. Masalan, ko‘p qgavatli uylarning Kirish eshiklarida yoki
tashkilotlarga kirishda barmoq iziga asoslangan autentifikatsiya usuli, noutbuklarda va mobil telefonlarda yuz
tasviriga asoslangan yoki barmog iziga asoslangan autentifikatsiyadan keng qo‘llaniladi (4-rasm).

Barmoq izi Yuz tasviri Ko’z qorachig’i Ovoz
4-rasm. Biometrik namunalarga misollar

Muhokamalar va natijalar. Axborot xavfsizligi sohasida biometrik parametrlar parollarga gqaraganda
yuqori xavfsizlikni ta’minlovchi alternativ sifatida qaraladi. Biometrik parametrlarga asoslangan
autentifikatsiya usuli quyidagi xususiyatlarga ega:

- biometrik parametrga asoslangan usul o‘zida esda saglash va birga olib yurish zaruriyatini talab
etmaydi;

- biometrik parametrga asoslangan autentifikatsiyani amalga oshirish parolga asoslangan usuldan
gimmat va tokenga asoslangan usuldan arzon hisoblanadi (ba’zi, istisno holatlar mavjud);

- biometrik parmetrni almashtirish imkoniyati mavjud emas, ya’ni, agar biometrik parametr
galbakilashtirilsa, u holda autentifikatsiya tizimi shu foydalanuvchi uchun to‘liq buzilgan hisoblanadi;

- turli biometrik parametrlarga asoslangan autentifikatsiya usullari insonlar tomonidan turli darajada
gabul gilinadi.
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Autentifikatsiya sohasida foydalanish uchun ideal biometrik parametr quyidagilarni ganoatlantirishi
shart:

- universal bo ‘lishi - biometrik parametr barcha foydalanuvchilarda bo‘lishi shart;

- fargli bo lish - tanlangan biometrik parametr barcha insonlar uchun farq qgilishi shart;

- 0 ‘zgarmaslik - tanlangan biometrik parametr vaqt o‘tishi bilan o‘zgarmay qolishi shart;

- to ‘planuvchanlik - fizik xususiyat osonlik bilan to‘planuvchi bo‘lishi shart. Amalda fizik xususiyatni
to‘planuvchanligi, insonning jarayonga e’tibor berishiga ham bog*‘lik bo‘ladi [3,119-126].

Biometrik parametr nafaqgat autentifikatsiya masalasini yechishda balki, identifikatsiyalashda ham keng
go‘llaniladi. Ya’ni “Siz kimsiz?” degan savolga javob bera oladi. Masalan, Bl da jinoyatchilarga tegishli
barmoq izlari bazalari mavjud. Ushbu bazada barmoq izlari (barmoq izi tasviri, foydalanuvchi nomi)
shaklida saglanadi va bu orgali biror insonning jinoyatchilar ro‘yxatida bor yo‘gligini tekshira oladi. Buning
uchun, tekshiriluvchi insondan barmoq izi tasviri olinadi va u RV1 bazasida mavjud bo‘lsa, u holda
tekshiriluvchi insonning nomi barmoq izi tasviriga mos foydalanuvchi nomi bilan bir xil bo’ladi.

Bir tomonlama va ikki tomonlama autentifikatsiya

Agar tomonlardan biri ikkinchisini autentifikatsiyadan o‘tkazsa, bir tomonlama autentifikatsiya deb
ataladi. Agar har ikkala tomon bir-birini autentifikatsiyadan o‘tkazsa, u holda ikki tomonlama autentifikatsiya
deb ataladi. Masalan, elektron pochtadan foydalanish davomida faqgat server foydalanuvchining hagiqiyligini
tekshiradi (parol orgali) va shu sababli uni bir tomonlama autentifikatsiyalash deb atash mumkin. Elektron
to‘lovlarni amalga oshirishda esa ham server foydalanuvchini autentifikatsiyadan o‘tkazadi ham foydalanuvchi
serverni autentifikatsiyadan o‘tkazadi. Shuning uchun mazkur holatni ikki tomonlama autentifikatsiyalash deb
aytish mumkin.

Ko*p faktorli autentifikatsiya

Yuqorida keltirilgan barcha autentifikatsiya ssenariylarida fagat bitta omil uchun hagiqiylikni tekshirish
amalga oshirildi. Masalan, pochtada kirishda fagat parolni bilsangiz siz autentifikatsiyadan o‘ta olasiz yoki
kirishda barmoq izini to‘g‘ri kiritsangiz, eshik ochiladi. Ya’ni, server fagat foydalanuvchidan parolni yoki
barmoq izini to‘g‘ri bo‘lishini istayapti. Mazkur ko‘rinishdagi autentifikatsiya - bir faktorli autentifikatsiya
deb ataladi. Bir faktorli autentifikatsiyada tekshirish fagat bitta faktor bo‘yicha (masalan, parol) amalga
oshiriladi.

Biroq, bir faktorli autentifikatsiyalashni amalda joriy qilish natijasida yuqori xavfsizlikni ta’minlash
mumkin emas. Masalan, ovozga asoslangan autentifikatsiya tizimini olaylik. Agar hujumchi
foydalanuvchining ovozini diktafonga yozib olib, uni autentifikatsiyadash o‘tish jarayonida tagdim etsa,
osonlik bilan autentifikatsiya tizimini aldab o‘tishi mumkin. Sababi, fagat bitta faktor (ovoz) bo‘yicha
tekshirish amalga oshirilmogda. Shunga o‘xshash holatni parolga asoslangan yoki tokenga asoslangan
autentifikatsiya jarayonida ham kuzatish mumkin [1, 141-183].

Mazkur muammoni bartaraf etish uchun, birinchi faktorga qo‘shimcha qilib, yana boshqga faktorlardan
foydalanish mumkin. Masalan, ovozga asoslangan autentifikatsiyalashda qo‘shimcha qilib paroldan
foydalanish mumkin. Ya’ni, foydalanuvchi dastlab tizimga o‘z ovozi orqali autentifikatsiyadan o‘tadi va udan
so‘ng parol bo‘yicha autentifikatsiyadan o‘tkaziladi. Har ikkala bosgichda ham autentifikatsiyadan
muvaffagiyatli o‘tilganda, foydalanuvchi tizimdan foydalanish imkoniyatiga ega bo‘ladi. Ko‘p faktorli
autentifikatsiyalashdan foydalanishda hayotimizda ham ko‘plab misollar keltirish mumkin. Masalan, plastik
kartadan to‘lovni amalga oshirishda. Plastik kartadan to‘lovni amalga oshirishdagi autentifikatsiya jarayoni
o‘zida “sizda mavjud biror narsa” va “siz bilgan biror narsa” usullarini birlashtirgan. Ya’ni, dastlab
foydalanuvchida plastik kartani ozini bor bo‘lishini talab etadi va ikkinchidan, uni PIN kodini bilishni talab
etadi. Shu sababli, ushbu usulni ko ‘p faktorli autentifikatsiyalash deb aytish mumkin.

Ko ‘p faktorli autentifikatsiya usuli faktorlardan bittasi qalbakilashtirilgan tagdirda ham autentifikatsiya
jarayonining buzilmasligiga olib keladi.

Autentifikatsiya usullariga garatilgan hujumlar

Mavjud autentifikatsiya usullarini buzishda ko‘plab hujum usullaridan foydalaniladi. Ushbu hujum
usullarini autentifikatsiya usullariga mos ravishda quyidagicha tavsiflash mumkin:

1. Siz bilgan biror narsa. Autentifikatsiyalashning mazkur usulini buzish uchun quyidagi hujum
usullaridan foydalaniladi:

A. Parollar lug‘atidan foydalanishga asoslangan hujum. Bunga ko‘ra statistika bo‘yicha eng ko‘p
go‘llaniluvchi parollar yordamida autentifikatsiyadan o‘tishga harakat gilinadi.

B. Parollarning barcha variantlarini ke‘rib chiqish. Ushbu usulda parolning bo‘lishi mumkin
bo‘lgan barcha variantlari generatsiya gilinadi va ular tekshirib ko‘riladi.

D. “Yelka orqali qarash” hujumi. Ushbu hujum foydalanuvchi parolni kiritish jarayonida yonida turib
qgarab turish orgali bilib olishni magsad giladi.
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E. Zararli dasturlar asosida hujum. Shunday maxsus dasturiy vositalar mavjudki, ular foydalanuvchi
kompyuterida o‘rnatilib, klaviatura orgali kiritilgan barcha ma’lumotlarni serveriga uzatadi.

2. Sizda mavjud biror narsa. Autentifikatsiyaning mazkur usulini buzish uchun quyidagi hujum
usullaridan foydalaniladi:

A. Fizik o‘girlash. Hujumning mazkur turi tokenni yoki smart kartani o‘g‘irlashni magsad giladi.
Mazkur hujum bu toifdagi autentifikatsiya uchun eng xavfli hujum hisoblanadi.

B. Dasturiy ko‘rinishdagi tokenlarning zararli dasturlarga bardoshsizligi. Ba’zi tokenlar dasturiy
ko‘rinishda bo‘lib, mobil qurilmalarda ishlaydi va shu sababli zararli dastur tomonidan boshgarilishi mumkin.

3. Sizning biror narsangiz. Autentifikatsiyaning mazkur usulini buzish uchun quyidagi hujum
usullaridan foydalaniladi:

A. Qalbakilashtirish. Hujumning mazkur turi biometrik parametrni galbakilashtirishni magsad giladi.
Masalan, yuzlari o‘xshash bo‘lgan Hasan o‘rniga Husan autentifikatsiyadan o‘tishi yoki sifati yugori bo‘lgan
foydalanuvchi yuz tasviri mavjud rasm bilan tizimni aldashni misol gilish mumkin.

B. Ma’lumotlar bazasidagi biometrik parametrlarni almashtirish. Ushbu hujum bevosita
foydalanuvchilarning biometrik parametrlari (masalan, barmoq izi tasviri, yuz tasviri va h.k.) saglangan bazaga
qgarshi amalga oshiriladi. Ya’ni tanlangan foydalanuvchini biometrik parametrlari hujumchining biometrik
parametrlari bilan almashtiriladi [2, 58-62].

Autentifikatsiya usullariga garatilgan hujumlarining oldini olish uchunhxar bitta usulda o‘ziga xos
garshi choralari mavjud. Umumiy holda mazkur hujumlarning oldini olish uchun quyidagi himoya usullari va
xavfsizlik choralari tavsiya etiladi:

1. Murakkab parollardan foydalanish. Aynan ushbu usul parolning barcha variantlarini tekshirib
ko‘rish va lug‘atga asoslangan hujumlarning oldini olishga katta yordam beradi.

2. Ko‘p faktorli autentifikatsiyadan foydalanish. Mazkur usul yuqorida Kkeltirilgan barcha
muammolarni bartaraf etishda katta amaliy yordam beradi.

3. Tokenlarni xavfsiz saglash. Ushbu tavsiya biror narsaga egalik gilishga asoslangan autentifikatsiya
usulidagi mavjud muammolarning oldini olish uchun samarali hisoblanadi.

4. Tiriklikka tekshirishdan foydalanish. Ushbu usul biometrik parametrlarga asoslangan
autentifikatsiyalash usullarida tasvir orgali aldab o‘tish hujumining oldini olish uchun samarali hisoblanadi [1,
13-17].

Xulosa. Kiberxavfsizlik kompyuter, mobil qurilma, server, elektron tizim, tarmoq va ma’lumotlarni
xavfli hujumlardan himoya gilishni oz ichiga oladi.

Bugungi dunyoda kiberxavfsizlik bo‘yicha mutaxassislar yoki axborot xavfsizligi bo‘yicha tahlilchilar
juda kerakli kadrlar hisoblanadi.
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Furgat XAYRIYEV

Buxoro davlat universiteti

amaliy matematika va dasturlash texnologiyalari
kafedrasi o‘gituvchisi

LOYIHALARNI BOSHQARISHDA “AGILE” YONDASHUVI

Agile texnikasi bir xonada birgalikda ishlashi va norasmiy mulogot gilishlari mumkin bo ‘lgan kichik
dasturchilar guruhlaridan foydalanish uchun mo ‘ljallangan. Albatta, mijozlarning ehtiyojlariga mos
keladigan dasturiy ta ’minotni tezroq yetkazib berish zarurati katta tizimlarga ham tegishli. Shunday gilib, yirik
tashkilotlar tomonidan ishlab chigilgan katta tizimlar bilan ishlash uchun moslashuvchan usullarni
kengaytirishga katta gizigish uyg ‘otdi.

Kalit so‘zlar: Agile yondashuv, dasturiy mahsulot, Scrum, loyiha menedjeri, scrum-master, sprint
sikllar.

Memoouka Agile npeonaznauena 0na UCNOAb308AHUS HEOONLUUUX SPYNN NPOSPAMMUCHIO8, KOMOpble
Moeym pabomame emecme u 00uWamsvcs 8 HehopMarbHoU 0bcmanoske 6 kKomuame. Koneuno, nompebrnocms
8 bonee Oblcmpoll docmagke NPOSPAMMHO20 Obecneyenus 0 YOO8IemEeopeHUs NompeOHocmell KIUueHmos
maxoce omuHocumcs k boavuwium cucmemam. Taxum 06pa30M, npoA6UIICA bonvuion unmepec K pacuuperuro
2UOKUX Memo0o8 pa6ombz ¢ bonbuumu cucmemami, pa3pa60maHHblMu KPYNHbIMU OpcAHU3AYUAMU.

Kniouesvie croea: Agile-nooxoo, npozpammmstit npoodyxkm, Scrum, meneodxcep npoekmad, SCrum-
Mmaster, yuxivl cnpunmad.

The Agile technique is designed to use small groups of programmers who can work together and
communicate informally in a room. Of course, the need for faster delivery of software to meet customer needs
also applies to large systems. Thus, there has been a great deal of interest in expanding flexible methods for
working with large systems developed by large organizations.

Key words: Agile approach, software product, Scrum, project manager, scrum-master, sprint cycles.

Kirish. Dasturiy ta’minot loyihasi menejerlarining asosiy mas’uliyati loyihani dasturiy ta’minotni oz
vagtida va rejalashtirilgan loyiha byudjeti doirasida yetkazib beradigan tarzda boshqarishdir. Ular dasturiy
ta’minot muhandislari ishini nazorat gilishadi va dasturiy ta’minotni ishlab chigish jarayonini kuzatadilar.

Loyihani boshgarish uchun standart yondashuv rejalarga asoslangan. Menejerlar loyiha rejasini
tuzadilar, bu amalga oshirilishi kerak bo‘lgan va loyiha natijalarini ishlab chigishda kimlar ish olib borishi
kerakligini ko‘rsatib beradi. Yondashuvga asoslangan reja, menejerning ishlab chigilishi kerak bo‘lgan barcha
narsalar va rivojlanish jarayonlari hagida bargaror fikrga ega bo‘lishini talab giladi. Birog, u moslashuvchan
usullar bilan ishlamaydi.

Talablar asta-sekin ishlab chigilgan; dasturiy ta’minot gisga va tez sur’atlarda yetkaziladi; talablar va
dasturiy ta’minotdagi o‘zgarishlar odatiy hol hisoblanadi. Professional dasturiy ta’minotni ishlab chigishning
boshga har ganday jarayoni singari, Agile yondashuv ham jamoa uchun mavjud bo‘lgan vaqt va resurslardan
maksimal darajada foydalanish uchun ishlab chigilgan. Bu bosgichma-bosgich rivojlanish va moslashuvchan
usullarning maxsus afzalliklariga moslashtirilgan loyihalarni boshgarish uchun boshga yondashuvni talab
giladi.

Asosiy gism. Scrum yondashuvi (Schwaber, 2004; Schwaber va Beedle, 2001) umumiy moslashuvchan
usul bo‘lib, moslashuvchan dasturiy ta’minotni ishlab chigish uchun o‘ziga xos texnik yondashuvlarga emas,
balki interativ rivojlanishni boshgarishga garatilgan. 1-shakl nazorat gilish jarayonining sxemasi. Scrum
dastlabki sinov bilan ishlab chigish kabi dasturiy amaliyotlardan foydalanishni nazarda tutmaydi.
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Scrumda uchta bosgich mavjud. Birinchisi, loyihaning umumiy magsadlarini belgilaydigan va dasturiy
ta’minot arxitekturasini ishlab chigadigan rejalashtirish eskizlari bosgichidir.

Ikkinchi bosgich har bir sikl tizimini rivojlantiradigan Sprint sikllari seriyasi. Nihoyat, loyihani yopish
bosgichi loyihani yakunlaydi, tizimning yordam doirasi va foydalanuvchi go‘llanmasi kabi kerakli hujjatlarni
yakunlaydi va loyihadan olingan natijalarni baholaydi.

Scrumning innovatsion xususiyati uning Markaziy bosgichi, ya’ni Sprint sikllari. Scrum sprint - bu
amalga oshiriladigan ishni baholaydigan rejalashtirish birligi, rivojlanish uchun funksiyalar tanlanadi va
dasturiy ta’minot joriy etiladi. Sprintning oxirida agar olingan natija mijozni qonigtirsa loyiha yopiladi, aks
holda sprint sikllari boshidan boshlanadi. Ushbu jarayonning asosiy xususiyatlari quyidagilar:

1. Sprintlar odatda 2-4 hafta davomida belgilangan muddatga ega. Ular XP tizimida tizimning
chigarilishiga mos keladi.

2. Rejalashtirish uchun boshlang‘ich nugta - dasturiy mahsulotning kechikishi, ya’ni loyihada bajarilishi
kerak bo‘lgan ishlarning ro‘yxati. Sprintni baholash bosgichida bu tahlil gilinadi va ustuvorliklar va xavflar
belgilanadi. Xaridor bu jarayonda faol ishtirok etadi va har bir sprintning boshida yangi talablar yoki
vazifalarni bajarishi mumkin.

3. Tanlov bosgichi Sprint paytida ishlab chigiladigan funksiyalar va funksiyalarni tanlash uchun mijoz
bilan ishlaydigan barcha loyiha guruhini o‘z ichiga oladi.

4. Ular kelishib olgach, jamoa dasturiy ta’minotni ishlab chigish uchun ish boshlaydi. Har kuni barcha
jamoa a’zolari ishtirokida gisqa uchrashuvlar o‘tkaziladi va agar kerak bo‘lsa, ish uslubi o‘zgarib boradi.
Ushbu bosgichda jamoa mijoz va tashkilotdan ajralib turadi va barcha alogalar “Scrum-master” deb ataladi.
Scrum magistrining roli - rivojlanish guruhini tashqi chalg‘itadigan narsalardan himoya qilishdir. Ish ganday
amalga oshirilayotgani muammoga va jamoaga bog‘lig. Scrum talablarni ganday yozish kerakligi hagida aniq
takliflar bermaydi, birinchi navbatda rivojlanishni sinab ko‘radi.

5. Sprint oxirida amalga oshirilgan ishlar tahlil gilinadi va manfaatdor tomonlarga ko‘rinadi. Keyin
sprintning keyingi aylanishi boshlanadi.

Muhokamalar va natijalar. Scrum g‘oyasi shundaki, butun jamoa garor gabul gilish huqugiga ega
bo‘lishi kerak, shuning uchun “Loyiha menedjeri” atamasi ataylab o‘lab topilgan. “Scrum-master” - kundalik
uchrashuvlarni tashkil giluvchi, bajarilmagan ishlarni kuzatib boradigan, yechimlarni yozib oladigan,
bajarilmagan ishlarga nisbatan taragqgiyotni o‘lchaydigan va jamoa tashgarisida mijozlar va rahbarlar bilan
mulogot giladigan shaxs.

Butun jamoa kundalik uchrashuvlarda ishtirok etadi, ular bazan gisga va magsadga muvofiq bo‘lib
o‘tadi. Uchrashuv davomida jamoaning barcha a’zolari ma’lumot almashadilar, so‘nggi uchrashuvdan buyon
o‘zlarining muvafaqqgiyatlarini tasvirlaydilar, kelgusi kun uchun muammolar va rejalar paydo bo‘ladi. Bu shuni
anglatadiki, jamoada har bir kishi nima sodir bo‘lishini biladi va muammolar yuzaga kelsa, ular bilan ishlash
uchun gisga muddatli ishni gayta rejalashtirishi mumkin. Har bir inson ushbu gisga muddatli rejalashtirishda
ishtirok etadi.

Tarmoqda Scrumning muvaffaqgiyatli ishlatilishi hagida ko‘plab muhim hisobotlar mavjud. Rising va
Yanoff telekommunikatsiya dasturlarini ishlab chigish muhitida muvaffagiyatli foydalanishni muhokama
giladi va uning afzalliklarini quyidagicha ifodalaydi:

1. Dasturiy mahsulot boshgariladigan va tushunarli gismlar to‘plamiga bo‘linadi.

2. O‘zgaruvchan talablar ishlab chigarish jarayonini sekinlashtirmaydi.

3. Butun jamoa hamma narsani ko‘radi va shuning uchun jamoaviy mulogot yaxshilanadi.

4. Iste’molchilar go‘shimchalarni oz vaqtida yetkazib berishni ko‘rishadi va dasturiy mahsulot ganday
ishlashi hagida fikr-mulohaza gilishadi.

5. Mijozlar va ishlab chiquvchilar o°rtasida ishonch belgilanadi va har bir kishi loyihadan muvaffagiyat
gozonadigan ijobiy madaniyat yaratiladi.

Xulosa. Dastlab, Scrum barcha jamoa a’zolari har kuni yig‘ilishlarda uchrashishi mumkin bo‘lgan
birgalikda tashkil etilgan jamoalar tomonidan foydalanish uchun mo‘ljallangan. Birog, dasturiy ta’minotni
ishlab chigishning katta gismi hozirgi kunda butun dunyo bo‘ylab turli joylarda targalgan jamoalarni o‘z ichiga
oladi. Shunday qilib, targalgan ishlab chigarish muhitlari uchun turli Scrum rivojlanish tajribalari (Smits va
Pshigoda, 2007; Sutherland va boshg., 2007) mavjud.
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X.1I. PYCTAMOB M.A. BABA/I’KAHOBA

JoueHt xadenpol Marucrtpast
NPUKJIAHASE MATEMATHKA ¥ TEXHOJIOTHIA NPUKJIAHAs MaTeMaTHKa
MPOrpaMMHUPOBAHHS Byxapckoro rocyapcTBEeHHOTO yHHBEPCUTETA

Byxapckoro rocynapcTBeHHOTO YHUBEPCUTETA

PABOTA CO CTPOKOBBIMH BEJIMYNHAMMU HA A3BIKE IPOI'PAMMUWPOBAHUA
PYTHON

B smoti cmamve npeocmaenen 0630p cmpoka ¢ Python, a maxowce npumepsl ux ucnonvzosanus. boino
NnOOPOOHO PACCMOMPEHO MHONCECME0 PAIUYHbIX Mexanusmos, komopwvle Python npedocmaensiem ons
pabomvl o CMPOKAMU, GKIIOHASL ONEPAMOPbI, GCIMPOCHHblE (DYHKYUU U BCHPOEHHBLE MEMOObL.

Knwounvie cnosa: “Cmapwiti cmunv” ¢opmamuposanus, “Hoswii cmuns”’ ¢opmamuposanus, f-
Strings, Standard Library, Omcmynet u svipasnusanue cmpox, Datetime, Bempoenmnvie memoowvi cmpox.

Ushbu magolada Pythondagi satrlarning umumiy ko ’rinishi va ulardan foydalanish misollari
keltirilgan. Biz Python qatorlar bilan ishlash uchun taqdim etadigan turli xil mexanizmlarni, jumladan
operatorlar, o 'rnatilgan funksiyalar va o rnatilgan usullarni batafsil ko 'rib chigdik.

Kalit so’zlar: “Eski uslub” formatlash, “yangi uslub” formatlash, f-satrlar, standart kutubxona,
satrlarni cheklash va tekislash, sana vaqti, o rnatilgan gator usullari.

This article provides an overview of strings in Python, as well as examples of their use. The many
different mechanisms that Python provides for working with strings were discussed in detail, including
operators, built-in functions, and built-in methods.

Key words: “Old style ” formatting, “New style” formatting, f-Strings, Standard Library, Indenting and
aligning strings, Datetime, Built-in string methods.

CTpOKI/I B A3BIKC Python SABJIAIOTCA THUIIOM JAaHHBIX, CIICHHUAJIBHO NPEAHA3HAUYCHHBIM [JIA 06pa6OTKI/I
TekcToBol wWH(popmarmu. CTpoka MOXKET coAepKaTh IPOU3BOJIBHO JUIMHHBIA TEKCT (OTpaHUYCHHBIN
AMEIOIICHCS TaMSATHIO).

CymeCTByeT YCThIPC PA3HBIX MOAXO0AA K (bOpMaTI/IpOBaHI/I}O CTPOK:

1. “Crapsii ctuis” hopmaTupoBaHus cTpok (oneparop %)

2.  “Hossblit cTiiip” GpopmatupoBanus cTpok (Str.format)

3. HWurepnomsiuus crpok / -Strings (Python 3.6+)

4. Illa6mnons (Standard Library)

“Crapblii cTWIb” (hopMaTHPOBAHHUS CTPOK (omepatop %0)

name = “Eric”

“Hello, %s." % name

Pesynprar: Hello, Eric.

[Tockompky omeparop % TpHHUMAET TOJIBKO OXWH apryMEHT, I CiIydas C HECKOJBKHUMHU
MEepPEMEHHBIMU HYKHO 00€pHYTH MPaByIO YacTh B KOPTEK, HAIIPUMEp, TaK:

name = “Eric”

age =74

“Hello, %s. You are %s.” % (name, age)

Hello, Eric. You are 74.

Ecnu NEPEMCHHBIX MHOTI'O, YTO KOJI 6LICTp0 CTAaHOBUTHCA IJIIOXO YUTACMBIM:

first_name = “Eric”

last_name = “Idle”

age =74

profession = “comedian”

affiliation = “Monty Python”

“Hello, %s %s. You are %s. You are a %s. You were a member of %s.” % (first_name, last_name, age,
profession, affiliation)

Hello, Eric Idle. You are 74. You are a comedian. You were a member of Monty Python.

Taxxe MOKHO MPOU3BOAUTH MOACTAHOBKY NEPECMEHHBIX 110 UMCHU:

‘Hey %(name)s, there is a 0x%(errno)x error!” % {“name”: hame, “errno”: errno }

Hey Bob, there is a OxbadcOffee error!

K COXXaJICHHUIO, OTOT BHU] (I)OpMaTI/IpOBaHI/ISI HE OYCHb XOpOoIl, IOTOMY 4YTO OH MHOT'OCJIOBCH U ITPUBOAUT
K OHII/I6KaM, TAaKUM KaK HCIIPABUJIBHOC 0T06pa)KCHI/Ie KOpTC)KCﬁ nin CHOBapefI.
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“Hossrii cTiiis” (Str.format)

str.format () - aro ynyumenue % ¢dopmatupoBanus. OH HCIOJB3YyeT OOBIYHBIM CHHTAKCHC BBI30BA
GYHKIMH ¥ MOXET OBbITh paclIMpeH C MOMOIIBI mepeonpeneneHus meronaa _ format_ () ans oObekra,
peoOpazyemMoro B CTPOKY.

https://www.python.org/dev/peps/pep-3101/#controlling-formatting-on-a-per-type-basis

beut npescrasien B Python 2.6

https://docs.python.org/3/library/stdtypes.html#str.format

[osnst 3aMeHBI OTMEYEHBI PUTYPHBIMU CKOOKAMH:

“Hello, {}. You are {}.”.format(name, age)

Hello, Bob. You are 74.

Mo3kHO cchlIaThCS Ha NEPEMCHHBIC B JII000M MOPAAKE, UCTIOJIB3Ys UX MHACKC!:

“Hello, {1}. You are {0}.”.format(age, name)

Hello, Bob. You are 74.

Ho ecnu BBI BcTaBUTE HMEHA MNEPEMCHHBIX, BbI [IOJTYUYUTC JOMOJHUTCIBHYHO BO3MOXKHOCTD II€PEAABaTh
06’E>CKTLI, a 3aTEM CCbUIATLCs Ha MapaMeTpbl U METOAbI MCKAY (I)I/IprHI)IMI/I CKOOKaMu:

person = {*name’: ‘Eric’, ‘age’: 74}

“Hello, {name}. You are {age}.”.format(name=person[‘name’], age=person[‘age’])

Hello, Eric. You are 74.

Taxoke 9acTo ymoOHO UCIIONIB30BaTh ** | 11 BBIBOJIA 3HAUECHUH U3 CIIOBAPS:

“Hello, {name}. You are {age}.”.format(**person)

Hello, Eric. You are 74.

Hepmocratku: Xors kox, ucmosis3yromuii str.format (), ropasmo merde umraercs, B cpaBHeHHH ¢ %-
(dopmaruposannem, oguako Str.format () Bce ere MokeT ObITH CAMIIKOM TPOMO3IKHM, KOT/Ia CTPOKA JIJTHHHAS
H IIapaMeTpPOB MHOTO.

first_name = “Eric”

last_name = “Idle”

age=74

profession = “comedian”

affiliation = “Monty Python”

print((“Hello, {first_name} {last_name}. You are {age}.” +

“You are a {profession}. You were a member of {affiliation}.”) \

format(first_name=first_name, last_name=last_name, age=age, \

profession=profession, affiliation=affiliation))

Hello, Eric Idle. You are 74. You are a comedian. You were a member of Monty Python.

f-Strings / Uurepnossinusi CTPoK

f-Strings -HOBEIN K yiydIIeHHBIIH CITIOCO0 hopMaTHpOBaHMs CTPOK B Python.

IMonnepxka mobasinena HaunmHas ¢ Python 3.6. Ber Moxere mpountath Bce 06 sTtom B PEP 498.
https://www.python.org/dev/peps/pep-0498/

name = “Eric”

age=74

f’Hello, {name}. You are {age}.”

Hello, Eric. You are 74.

HOCKOJ’ILKy f-CTpOKI/I BBIYUCIAKOTCA BO BPEMS BBIIIOJHCHUS, B HUX MOXXHO ITIOMCCTUTH BCC NOITYCTUMBIC
BeIpakeHus Python.

print( £°{2 * 37})

74

def to_lowercase(input):

return input.lower()

name = “Eric Idle”

print(f*{to_lowercase(name)} is funny.”)

eric idle is funny.

MoXHO BBI3BAThb METOA HAITPAMYIO.

print( £>{name.lower()} is funny.” )

eric idle is funny.

Jpyroi npumep:

print(f’Eciu momenuTh TOPT HA TPEX YeNIOBEK, Kax bl 3 HuX nonyunt {1/3*100:.2f} %)

Ecnu monenuTh TOPT HAa TPEX YENIOBEK, Kax bl 13 HUX MoayduT 33.33 %
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IIpumep ¢ K1accom:

class Comedian:

def __init__(self, first_name, last_name, age):
self.first_name = first_name

self.last_name = last_name

self.age = age

def __str__(self):

return £*{self.first_name} {self.last_name} is {self.age}.”
def _repr__ (self):

return £°{self.first_name} {self.last_name} is {self.age}. Surprise!”
new_comedian = Comedian(“Eric”, “Idle”, “74”)
print(f’{new_ comedian}”)

Eric Idle is 74.

print(f”{new_comedian!r}”)

Eric Idle is 74. Surprise!

Meuoroctpounsie f-ctpoku

name = “Eric”

profession = “comedian”

affiliation = “Monty Python”

message = (

f“Hi {name}.”

fYou are a {profession}.”

F“You were in {affiliation}.”

)

print(message)

Hi Eric. You are a comedian. You were in Monty Python.
Baxxao, uTo0b1 f Ob1TO TEepe Kamo# CTpOKOH MHOTOCTpOUHOM cTpoku. Crenyromuii Kox He Oymer

pabotarts:
message = (
f“Hi {name}.”

“You are a {profession}.”
“You were in {affiliation}.”
)
print(message)
Hi Eric. You are a {profession}. You were in {affiliation}.
[Ipu ncnoas30BaHuA “”*” CTPOK:
message = f
Hi {name}.
You are a {profession}.
You were in {affiliation}.
print(message)
Hi Eric.
You are a comedian.
You were in Monty Python.
Ckopoctb
Cumson f B f-string Taxxe Moxker o3Hauats “OvicTpo” (fast).
f-ctpoku ObicTpee, uem %-hopmatuposanue u Str.format().
f-CTpOKI/I - OTO BBIPAXXCHUA, BBIYHUCIISIEMBIC BO BPEMS BBITIOJITHCHUA.

import timeit

timeit.timeit(“’name = “Eric” age = 74 ‘%s is %s.” % (name, age) “*”, number = 10000)
0.004173202378340368

timeit.timeit(“’”’name = “Eric” age = 74 ‘{} is {}.”.format(name, age) “*”, number = 10000)
0.00488798551082123

timeit.timeit(‘““”’name = “Eric” age = 74 f’{name} is {age}.’*”””, number = 10000)
0.0025852118251977196

MoskeT OBITh MOTEHIIHAIEHO HE0E301acHO, €CIIN CTPOKA MOTY9aeTCs OT HOJIb30BATEIS.
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# DTO HaII Cymniep CeKPEeTHBIN KITFOU:
SECRET = ‘this-is-a-secret’

class Error:
def __init__ (self):
pass

# 310HaMepeHHBIN MOIB30BaTENh MOXKET BBECTH CTPOKY, KOTOpas
# MOXET MPOYMTATh JAHHBIC U3 INI00ATBHOTO IPOCTPAHCTBA UMEH:
user_input = ‘{error.__init__. globals_ [SECRET]}’
# UTo MO3BOJUT MOJTYIUTh CEKPETHYIO HHPOPMAIIHIO,
# TaKylo KaKk CeKpETHBII KIIFOU:
err = Error()
print(user_input.format(error=err))
this-is-a-secret
IIIaononnbie crpoku (CrangaprHas 6udnamorexa Template Strings)
Emie oqun uaCTpyMeHT 171t hopMaTupoBanust cTpok B Python: ma6monst. beut mo6asien B Python 2.4,
OT0 60ee MPOCTON U MEHEe MOIIHBIM MEXaHU3M, HO B HEKOTOPBIX CIIydasX 3TO MOKET ObITh MMEHHO
TO, YTO HYXKHO.
from string import Template
t = Template(‘Hey, $name!”)
s = t.substitute(name=name)
print(s)
Hey, Eric Idle!
Kakum MeTonom ¢popMaTHpOBaHHUS CTPOK CTOMT MOJIb30BATHCS?
Eciau cTpoku moiydeHbl OT MOJIB30BATENs, MCHOJIB3YHTEe MIA0JOHHBIE CTPOKH (crocod 4), uToObI
n30exaTh Npo0JIeM ¢ YI3BUMOCTBIO IPOTPAMMBI.

Crpoka nonyuena
OT NonLaoEaTEna?,

h

Template Strings

h 4 h 4
f-string str.format(}

Jpyroe oTJinyrie COCTOUT B TOM, YTO CTPOKH IIa0JIOHA HE JIOMYCKAIOT Crienu(UKaTopoB Gopmara.
templ_string = ‘Hey $name, there is a $error error!’

s = Template(templ_string).substitute(name=name, error=hex(errno))

print(s)

Hey Eric Idle, there is a OxbadcOffee error!

H06aBI/ITL OTCTVYIEI CJICBA.

test = ‘test’

print(‘%210s” % (test,))

print(‘{:>10}".format(test))

print(f’{test:>10}’)

test

test

test

J1o0aBUTH OTCTVIIBI COPABA:
test = ‘test’

print(‘{:_<10}’.format(test))
print(f’{test:_<10}’)

test

test
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BeipaBHUBaHUE 110 IEHTPY:
Ecnu npu BeIpaBHUBAHWY 110 TICHTPY MOITY4aeTCss HEUETHOE KOJIMUECTBO OTCTYIIOB, TO HEUETHBIN OyneT
no00aBIIeH cIipaBa.

test = ‘test’ Floats:

print(‘{:_~10}.format(test)) print(‘%f> % (3.141592653589793,))
print(f’{test:_"10}") print(‘{:f}’.format(3.141592653589793))
_ test print(f’{3.141592653589793:f}°)

_ test 3.141593
print(‘{:_"6}’.format(‘zip’)) 3.141593

_zip__ 3.141593

Lenpie yncna: pi = 3.141592653589793

print(‘%d’ % (42,)) print(‘%06.2f* % (pi))
print(‘{:d}’.format(42)) print(‘{:06.2f}’.format(pi))
print(f’{42:d}’) print(f’{pi:06.2f}’)

42 003.14

42 003.14

42 003.14

HpO66J’I O3Ha4aeT, 4YTO Id OTPULATCIBHOIO 3HAYCHUA 6y,[[€T OTO6pa)I(6H MHHYC, a nIJid
TTOJIOXKHUTEBHOTO TIpo0e.

print(‘{: d}’.format((- 23)))

print(‘{: d}’.format((23)))

-23

23

print(f°’{-23: d}’)

print(f’{23: d}’)

-23

23

Datetime

from datetime import datetime

s = ‘{:%Y-%m-%d %H:%M}’.format(datetime(2001, 2, 3, 4, 5))

print(s)

2001-02-03 04:05

Datetime (f-crpokn):

from datetime import datetime

dt = datetime(2001, 2, 3, 4, 5)

s = P {dt:%Y-%m-%d %H:%M}’

print(s)

2001-02-03 04:05

Berpoennbie MeTobl cTpok B python

e string.capitalize()-npuBoaut nepByto OYKBY B BEPXHUI PETHCTP, OCTAIbHBIC B HUKHHIA.

BosBpaiaer konuio S ¢ IepBBIM CHMBOJIOM, IPeoOpa30BaHHBIM B BEPXHHUM PErucTp, U OCTAIHHBIMHU
CHUMBOJIaMH, TPe0OPa30BaHHBIMU B HHXKHUN PETUCTP:

s = ‘everyTHing yoU Can IMaGine is rEAI’

s.capitalize()

‘Everything you can imagine is real’

# He andaBuTHBIC CHMBOIIBI HE U3MEHSIOTCS:

s = ‘follow us @PYTHON’

s.capitalize()

‘Follow us @python’

e string.lower()-npeoOpasyer Bce OyKBEHHBIC CUMBOJIBI B CTPOYHBIE.

B03BpamaeT KOITUIO S CO BCEMH 6YKB6HHI>IMI/I CHUMBOJIaMH, Hp606pa30BaHHBIMI/I B HIDKHUI perucTp:

s = ‘everyTHing yoU Can IMaGine is rEAI’

s.lower()

‘everything you can imagine is real’

e string.swapcase()-Bo3BpaliaeT KOIHIO S ¢ 3arIaBHBIMH OYKBEHHBIMH CHMBOJIAMH, TIPEOOPa30BaHHBIMU
B CTPOYHBIC HaO60p0TI

s = ‘everyTHing yoU Can IMaGine is rEAI’
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s.swapcase()

‘EVERYthING YOu cAN imAgINE IS Real’

o string.title()-mmpeoOpasyeT mepBbie GYKBHI BCEX CIIOB B 3arjIaBHBIE.

BO3BpAIIIaET KOMHUIO, S B KOTOPO#l mepBast OyKBa KaXJ0ro CJIOBA MpeodpasyeTcs B BEPXHUI PErucTp, a
oCTallbHbIE OYKBBI — B HIDKHHIA PETHCTD:

s = ‘the sun also rises’

s.title()

‘The Sun Also Rises’

e string.upper()-mpeodpasyer Bce OyKBEHHBIE CHMBOJIBI B 3arJIaBHBIE.

Boseparaer konuro S co BceMu OYKBEHHBIME CHMBOJIAMHU B BEPXHEM PETHCTPE:

s = ‘follow us @PYTHON’

s.upper()

‘FOLLOW US @PYTHON’

e string.count(<sub>[, <start>[, <end>]])-noacunTHIBACT KOTHYECCTBO BXOXKICHUHN MOJCTPOKH B CTPOKY.

Bo3Bpaiiaer KOJIM4eCTBO TOYHBIX BXOKIACHHH TOACTPOKH <SUD> B S:

‘foo goo moo‘.count(‘oo®)

3

# KonnuecTBO BXOXKIECHUH U3MEHHUTCS, €CIIH ykazatb <start> n <end>:

‘foo goo moo*.count(‘oo*, 0, 8)

2

e string.endswith(<suffix>[, <start>[, <end>]])-onpenesnsier, 3akaHUWBAcTCA JH CTPOKA 3aJaHHOI
MOACTPOKOM.

BosBparaer, True eciu S 3akanunBaercs ykasanubiM <suffix> u False eciu net:

>>> ‘python’.endswith(‘on’)

True

>>> ‘python’.endswith(‘or’)

False

# CpaBHeHHE OrpaHHYCHO TOACTPOKOM, MeX Iy <Start> n <end>, ecii OHU yKa3aHbI:

>>> ‘python’.endswith(‘yt’, 0, 4)

True

>>> ‘python’.endswith(‘yt’, 2, 4)

False

Bb110 OAPOOHO PAcCCMOTPEHO MHOXECTBO Pa3IMIHBIX MEXaHH3MOB, KOTOphie Python mpemocrasiser
JUIsL pa0OTHI CO CTPOKAMH, BKITFOUAsl OIIEpaToOpbl, BCTPOSHHbBIC GYHKIIMU H BCTPOCHHBIE METO/IbI.

PaccMOTpEHHBIX CTaHIAPTHBIX BO3MOXKHOCTEH It pabOThI ¢ TEKCTOM JIOCTATOYHO JATECKO HE BCET/a.
Hampumep, B meromax find() u replace() samaercs Bcero oaHa crpoka. B peanmbHBIX 3amadax Takas
OJTHO3HAYHOCTh BCTPEYAETCS JOBOJBHO PEIKO, Yallle TpeOyeTCss HallTH M 3aMEHHUTh CTPOKH, OTBEUYAIOIINE
HEKOTOpPOMY ITIabJIOHY.

Takyr0 BO3MOXKHOCTh TIPEAOCTABISIOT PETYJISPHBIC BBIPAKEHHUs, paboTa ¢ KOTOPHIMH OymeT
paccMoTpeHa janee.

Jlutepartypsbl
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Sulaymon XO‘JAYEV
Buxoro davlat universiteti
axborot texnologiyalari kafedrasi o‘gituvchisi

O‘ZBEKISTONDA AXBOROT XAVFSIZLIGI

Har ganday davlatning axborot resurslari uning igtisodiy va harbiy salohiyatini belgilovchi omillardan
biri hisoblanadi. O ‘zbekistonda axborotni muhofaza gilish davlat tiziminining vazifalarini o ‘rganish, oliy
ta’lim muassasalari talabalariga axborot xavfsizligi va axborotlarni himoya qilish sohasidagi xalgaro tajriba,
axborotlarni himoya gilishning usul va vositalari bilan tanishtirish, axborot xavfsizligining obyektlari,
tahdidlar va ularning manbalari, axborotlarni muhofaza qilishning tashkiliy chora-tadbirlari, axborotlarni
chiqib ketish kanallari va ularning oldini olish yo ‘llari hagidagi nazariy bilimlarni chuqurlashtirishdan iborat.

Kalit se‘zlar: axborotlashtirish, konfedensial axborot, ragamli texnologiyalar, axborot-kommunikatsiya
texnologiyalari, zamonaviy ta’lim, raqamli bilimlar, Internet tizimi.

Ungpopmayuonnule pecypcol 1106020 20Cy0apcmea AGHAI0MCA 0OHUM U3 PAKMOPO8, ONpedeistouux e2o
9KOHOMUYECKUU U B0€HHbLl NnomeHyuan. H3yyenue @QyHkyuii 20Cy0apcmeenHol cucmemsbl 3aujumol
ungopmayuu 8 Y3zbexucmane, MeNcOYHAPOOHO20 ONbIMA 8 obracmu UHGOPMAYUOHHOU De30nacHOoCmu U
3auumsl  uHpopmayuu ONisk CMYOEHMO8 6bICUIUX YUEeOHbIX 3A6€0CHUll, MemO0008 U CPeOCme 3aujumol
ungopmayuy, 00vEKMO8 UHPOPMAYUOHHOU OE30NACHOCMU, YePO3 U UX UCMOYHUKOS, UHDOPMAYUL.
Op2aHU3aAyUOHHbLE MEPbL 3AUUMDbL, y2ﬂy6ﬂeHue meopemu4ecKux 3HAHUL O KAHANLAX ymedyKu qubopmauuu u
cnocobax ux npeodomepanyeHusl.

Knrouesvle cnoea: ungopmamuszayus, KoHuoeHyuaibHas ungopmayus, yugpposvie MexHoi0cul,
UquOPMaLlMOHHO-KOMMyHuKaquHHble mexHojiocuu, Co8peMEHHoe 06p0306aHU€, uuqbpoeble 3HAHUA,
HHmepHem—cucmeMa.

The information resources of any state are one of the factors determining its economic and military
potential. Study of the functions of the state system of information protection in Uzbekistan, international
experience in the field of information security and information protection for students of higher education
institutions, methods and means of information protection, objects of information security, threats and their
sources, information organizational measures of protection, deepening of theoretical knowledge about
information leakage channels and ways to prevent them.

Key words: informatization, confidential information, digital technologies, information and
communication technologies, modern education, digital knowledge, Internet system.

Kirish. Bugun tez sur’atlar bilan o‘zgarib borayotgan, insoniyat hozirga gadar boshidan kechirgan
davrlardan tubdan farq giladigan shiddatli va ayni paytda o‘ta murakkab zamonda yashamogdamiz.
Mutaxassislar bu tezkor davrni “ommaviy axborotlashuv” yoxud “globallashuv asri” deb atashmoqda. Boisi,
yer yuzining qaysidir bir chekkasida yuz bergan vogeadan bir necha soniya ichida butun dunyo ahli xabar
topmoqda.

Axborot xurujlarining yolg‘on axborot targatish, ijtimoiy ongni manipulyatsiya gilish, milliy-ma’naviy
gadriyatlarni yemirish, mentalitetga mutlago yot bo‘lgan gadriyatlarni targ‘ib etish, xalgning tarixiy xotirasini
buzish va o‘zgartirish, kiberterrorizm kabi turlari keng targalmoqda.

Axborotlashtirish sohasidagi munosabatlarning kengayishi bilan bir gatorda, mamlakatimizda ushbu
sohadagi huqugbuzarliklarning oldini olishga garatilgan yangi ijtimoiy munosabatlar - axborot xavfsizligini
ta’minlash dolzarb masalalardan biriga aylandi.

Axborot xavfsizligi deganda tabiiy yoki sun’iy xarakterdagi tasodifiy yoki qasddan qgilingan ta’sirlardan
axborot va uni qo‘llab-quvvatlab turuvchi infrastrukturaning himoyalanganligi tushuniladi.

Kundalik hayotizmizda turli xildagi axborotlar INTERNET tarmog‘i orgali kirib keladi. Internet
tarmog‘ida ishonchli va ishonchli bo‘Imagan axborotlarga duch kelamiz. Internetda mavjud axborotlarga
nogonuniy kirish, ulardan foydalanish va o‘zgartirish, yo‘gotish kabi muammolardan himoya gilish dolzarb
masalaga aylandi. Axborotlashtirish sohasidagi davlat siyosati axborot resurslari, axborot texnologiyalari va
axborot tizimlarini rivojlantirish hamda takomillashtirishning zamonaviy tamoyillarni inobatga olgan holda
milliy axborot tizimini yaratishga garatilgan [1].

Asosiy qism. Zamonaviy axborot texnologiyalarining taraqgiyoti kompyuter jinoyatchiligi,
konfedensial ma’lumotlarga ruxsatsiz kirish, o‘zgartirish, yo‘qotish kabi salbiy hodisalar bilan birgalikda
kuzatilmoqda.
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Axborotlarni muhofaza qilish har ganday mamlakatda muhim davlat vazifasi hisoblanadi.
Mamlakatimizda axborotlarni muhofaza gilish uchun bir gator gonun va qarorlar, dasturlash ishlab chigilgan
va ularda belgilangan vazifalar ijrosi izchil amalga oshirib kelinmogda.

O<zbekiston Respublikasi Axborot texnologiyalari va kommunikatsiyalarini rivojlantirish vazirligi
huzuridagi “Axborot xavfsizligini ta’minlash markazi” davlat muassasasi O‘zbekiston Respublikasining
Prezidentining “O°‘zbekiston Respublikasining Milliy axborot-kommunikatsiya tizimini yanada rivojlantirish
chora-tadbirlar to‘g‘risida” 2013-yil 27-iyundagi PQ-1989-sonli va Oc‘zbekiston Respublikasi Vazirlar
Mahkamasining “O‘zbekiston Respublikasi Aloga, axborotlashtirish va telekommunikatsiya texnologiyalari
davlat gqo‘mitasi huzurida “Elektron hukumat” tizimini rivojlantirish markazi hamda Axborot xavfsizligini
ta’minlash markazi faoliyatini tashkil gilish chora-tadbirlar to‘g‘risida” 2013-yil 16-sentabrdagi 250-sonli
Qarorlariga muvofiq tashkil gilingan.

Axborot xavfsizligini ta’minlash markazi kompyuter hodisalari bo‘yicha axborotni yig‘ish va tahlil
gilish, axborot xavfsizligini ta’minlashga texnik va konsultativ yordam berish bo‘yicha O‘zbekistonda yagona
davlat muassasasi hisoblanadi.

Axborot xavfsizligini ta’minlash markazi faoliyatining asosiy magsadi - igtisodiyotning barcha
tarmoglari va sohalarida axborotni muhofaza gilishning zamonaviy vositalari va metodlarini yanada
rivojlantirish va keng joriy qilishni ta’minlash, shuningdek, Internet milliy foydalanuvchilarini hamda davlat
va xo‘jalik boshgaruvi organlari, mahalliy davlat hokimiyati organlarini axborot xavfsizligiga tahdidlar
to‘g risida ogohlantirishdan iborat.

“Axborot xavfsizligiga tahdid manbalari tasodifiy va oldindan ko‘zlangan bo‘lishi mumkin”. Dastur
ta’minotidagi kamchiliklar, texnik vositalarning nosozligi, malakaning yetishmasligi yoki foydalanuvchining
xatolari tasodifiy tahdidlar hisoblanadi. Oldindan ko‘zlangan tahdidlar esa axborot zahiralariga zarar yetkazish
magsadida atayin amalga oshiriladi. Ular faol(aktiv) va nofaol(passiv) bo‘ladi. Nofaol tahdidlarga axborot
zahiralaridan ularning vazifalariga ta’sir ko‘rsatmagan holda ruxsat berilmagan foydalanishga bo‘lgan
intilishlar kiradi. Texnik va dastur vositalariga, axborot zahiralariga ta’sir qilish yo‘li bilan tizimning mo*tadil
faoliyatini buzishga qgaratilgan tahdidlar faol tahdidlar hisoblanadi.

Davlat tomonidan go‘riglanadigan va maxsus ro‘yxatlar bilan chegaralab go‘yiladigan alohida
ahamiyatli, mutlago maxfiy va maxfiy harbiy, siyosiy, igtisodiy, ilmiy-texnikaviy va o‘zga xil ma’lumotlar
O<zbekiston Respublikasining davlat sirlari hisoblandadi [2].

Tajribadan ma’lumki, xavfni bartaraf etishning eng oson yo‘li, shu xavfni oldindan aniglab, unga garshi
ehtiyot choralarini qo‘llash hisoblanadi. Shu nuqtayi nazardan, axborot xavfsizligini ta’minlash borasida ham
sohaga nisbatan potensial tahdid manbalarini aniglash va himoya choralarini go‘llash birlamchi vazifalardan
hisoblanadi.

Axborot xavfsizligiga tahdid manbalari ichki va tashgi manbalarga bo‘linadi. Mutaxassislarning e’tirof
etishicha, axborot xavfsizligining dolzarb muammoga aylanishiga asosan tashqi manbalar sabab bo‘lgan.
Chunki bugun zamonaviy dunyoga egalik gilish uchun kurashning asosiy vositasi sifatida axborot tilga
olinmogda. Bunday vaziyatda axborot texnologiyalari va axborot boshgaruvi yuksak darajada taraqqiy etgan
davlatlar o‘zidagi bu ustunlikdan ijtimoiy ongga ta’sir ko‘rsatish yo‘lida foydalanishdan tom ma’noda
manfaatdor hisoblanadi.

Axborot xavfsizligiga tahdidning tashgi manbalariga nimalar kiradi:

- chet el josuslik va maxsus xizmatlarining faoliyati;

- chet el ommaviy axborot va global kommunikatsiya vositalari;

- xalgaro guruhlar, tuzilmalar va alohida shaxslarning nogonuniy harakatlari;

- axborot targatish va foydalanish bo‘yicha xorijiy davlatlar siyosatining amalga oshirilishi tabiiy ofatlar
va fojealar.

Axborot xavfsizligiga tahdidning ichki manbalari:

- siyosiy, igtisodiy va jamoat tashkilotlarining, alohida shaxslar va guruhlarning axborot toplash,
targatish va foydalanish sohasidagi nogonuniy faoliyatlari;

- axborot sohasida fugarolar va tashkilotlar huguglarining buzilishiga olib keluvchi davlat tizimlarining
gonuniy harakatlari va kozda tutilmagan xatolari;

- axborot tizimlarining dasturiy-texnik vositalarining bazaviy texnologiyalarini yaratish, sinash va ishlab
chigarish bo‘yicha mahalliy sanoatning talab darajasida emasligi.

Axborot makonining vujudga kelishi nafagat uni bo‘lib olish, balki unda kechayotgan jarayonlarni
nazorat gilish va boshgarishni xohlovchi tomonlarning paydo bo‘lishiga olib keldi. Bu guruhlarning kurash
vositasi ham aynan axborot qurolidir. Tahlilchilar axborot quroli deganda odamlarga ruhiy ta’sir ko‘rsatadigan
va ularning ustidan nazorat gilish imkonini beruvchi vositalarni, kompyuter viruslarini, mantigiy bomba,
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telekommunikatsiya tarmoglarida axborot almashinuvini bostiruvchi moslamalarni, davlat va harbiy sohalarni
boshqarishda axborotlarni soxtalashtirish kabi harakatlarni nazarda tutishadi.

Axborot xavfsizligiga nisbatan tahdidlarning asosiy ta’sir vositasi bir martalik tashviqot aksiyalari, uzoq
muddatli targ‘ibot kampaniyalari, mafkuraviy tazyiq, madaniy ekspansiya, axborot blokadasi kabi ruhiy-
informatsion ta’sir vositalari hisoblanadi.

Ruhiy-informatsion ta’sir asosan quyidagi usullar orqali amalga oshiriladi:

- diskreditatsiya — vogeaning ahamiyatini pasaytirib berish;

- dezinformatsiya — axborotning ma’nosini o‘zgartirgan holda taqdim etish;

- tuhmat;

- e’tiborni chalg‘itish;

- faktlarni manfaat uchun buzib talgin gilish.

Ruhiy-informatsion ta’sir ommaviy axborot va global kommunikatsiya vositalari orqali amalga
oshiriladi hamda davlatning ichki siyosatiga ishonchsizlik uyg‘otish, ichki ijtimoiy-siyosiy vaziyatni
beqarorlashtirish, muxolif kayfiyatlarni qozg‘otish, hattoki isyonga undash kabi salbiy ogibatlarga olib kelishi
mumkin.

Rivojlanayotgan mamlakatlarning xalgaro hamjamiyatga integratsiyalashuvining kuchayishi ulardan
global axborot maydonida o‘z imijini yaratishni talab gilmogda. Chunki globallashuv inson hayotini ganchalik
shiddatkor gilmasin, har bir millatning o‘ziga xosligi, milliy gadriyat va an’analariga sodigligi, umuman, uning
millat sifatida o‘zligini saglab qolishiga jiddiy tahdid solmogda. Shuning uchun ham axborot xavfsizligini
ta’minlash muammolari bugun nafaqat rivojlanayotgan, balki dunyoning yetakchi davlatlarida ham muhim
ahamiyat kasb etadi [3].

Axborot xavfsizligi jamiyat va davlataning axborot borasidagi xavfsizligini ta’minlanishi muhimdir.
“Jamiyatning axborot borasidagi xavfsizligiga quyidagi yo‘llar bilan erishiladi:

- demokratik fugarolik jamiyati asoslari rivojlantirilishini, ommaviy axborot erkinligini ta’minlash;

- gonunga xilof ravishda ijtimoiy ongga axborot vositasida ruhiy ta’sir ko‘rsatishga, uni chalg‘itishga
yo‘l go‘ymaslik;

- jamiyatning ma’naviy, madaniy va tarixiy boyliklarini, mamlakatning ilmiy va ilmiy-texnikaviy
salohiyatini asrash hamda rivojlantirish;

- milliy o‘zlikni anglashni izdan chigarishga, jamiyatni tarixiy va milliy an’analar hamda urf-odatlardan
uzoglashtirishga, ijtimoiy-siyosiy vaziyatni begarorlashtirishga, millatlararo va konfessiyalararo totuvlikni
buzishga qaratilgan axborot ekspansiyasiga qarshi harakat tizimini barpo etish[4].

Davlatning axborot borasidagi xavfsizligi quyidagi yo‘llar bilan ta’minlanadi:

“axborot sohasidagi xavfsizlikka tahdidlarga qarshi harakatlar yuzasidan iqtisodiy, siyosiy, tashkiliy va
boshqa tusdagi chora-tadbirlarni amalga oshirish;

davlat sirlarini saglash va davlat axborot resurslarini ulardan ruxsatsiz tarzda foydalanilishidan
muhofaza qilish;

O<zbekiston Respublikasining jahon axborot makoniga va zamonaviy telekommunikatsiyalar
tizimlariga integratsiyalashuvi;

O‘zbekiston Respublikasining konstitusiyaviy tuzumini zo‘rlik bilan o‘zgartirishga, hududiy
yaxlitligini, suverenitetini buzishga, hokimiyatni bosib olishga yoki gonuniy ravishda saylab go‘yilgan yoxud
tayinlangan hokimiyat vakillarini hokimiyatdan chetlatishga va davlat tuzumiga garshi boshgacha tajovuz
gilishga ochigdan-ochiq da’vat etishni o‘z ichiga olgan axborot targatilishidan himoya qilish;

urushni va zo‘ravonlikni, shafgatsizlikni targ‘ib qilishni, ijtimoiy, milliy, irgiy va diniy adovat
uyg‘otishga qaratilgan, terrorizm va diniy ekstremizm g‘oyalarini yoyishni o‘z ichiga olgan axborot
tarqatilishiga qarshi harakatlar qilish”.

Albatta, axborot xavfsizligini ta’minlashning eng dolzarb masalalaridan biri internetdagi axborot
xavfsizligi bo‘lib, undan himoyalanishning bugungi kunda ko‘plab usullari mavjud. Shulardan eng oddiysi
parol go‘yishdir. Simsiz tarmogni samarali himoya qilish uchun avvalo unga qganday xatar xavf
solayotganligini foydalanuvchi bilishi lozim.

Internetdagi xavfsizlikni ta’minlashining yana bir turi bu elektron pochtalar muhofazasidir. Dunyo
migyosida yuzga yaqin elektron pochta tizimlari mavjud bo‘lib ulardan ko‘p ishlatiladigani hagida to“xtalib
o‘tamiz. Yahoo.com, yandex.ru, mail.ru, rambler.ru, takemail.ru bunday pochta tizimlari orgali jo‘natilgan
xatlarni chet el mutaxassislari tomonidan o‘gish imkoniyati mavjud.

Ekspertlarning hamda olingan statistik ma’lumotlarning tahliliga ko‘ra, mail.ru dan dagigasiga bir dona
xat, yandex.ru dan kuniga 50 ta xat, gmail.com, tut.by da sutkasiga 500 ta xat, rambler.ru dan soatiga 200 ta
xat jo‘natiladi yoki gabul gilinadi.

Himoyalangan elektron pochta tizimiga qe ‘yiladigan asosiy talablar quyidagilardan iborat:
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- uzatilayotgan, gabul gilinayotgan va serverda saglanayotgan elektron xatlarni buzg‘unchi va begona
shaxslar o‘giy olmaydigan va o‘zgartirib bo‘Imaydigan holga keltirish;

- tizimning davlat standartlari talablariga javob berishi;

- elektron xatlarni elektron ragamli imzo orgali jo‘natish.

Bu talablarga respublikamizning yetakchi mutaxassislari tomonidan ishlab chigilgan E-XAT
himoyalangan elektron xat almashish tizimi javob berishi aniglandi.

O‘zbekiston Respublikasining “Elektron ragamli imzo to‘g‘risida”gi Qonuniga muvofiq, elektron
ragamli imzo - elektron hujjatdagi mazkur elektron hujjat axborotini elektron ragamli imzoning yopiq kalitidan
foydalangan holda maxsus o‘zgartirish natijasida hosil gilingan hamda elektron ragamli imzoning ochiq kaliti
yordamida elektron hujjatdagi axborotda xatolik yo‘qgligini aniglash va elektron ragamli imzo yopiq kalitining
egasini identifikatsiya gilish imkoniyatini beradigan imzo.

Elektron ragamli imzoning yopiq kaliti - elektron ragamli imzo vositalaridan foydalangan holda hosil
gilingan, fagat imzo go‘yuvchi shaxsning o‘ziga ma’lum bo‘lgan va elektron hujjatda elektron ragamli imzoni
yaratish uchun mo‘ljallangan belgilar ketma-ketligi.

Elektron ragamli imzoning ochiq kaliti - elektron ragamli imzo vositalaridan foydalangan holda hosil
gilingan, elektron ragamli imzoning yopiq kalitiga mos keluvchi, axborot tizimining har ganday
foydalanuvchisi foydalana oladigan va elektron hujjatdagi elektron ragamli imzoning haqiqiyligini tasdiglash
uchun mo‘ljallangan belgilar ketma-ketligi.

Mazkur gonunga ko‘ra elektron ragamli imzodan foydalanish sohasini davlat tomonidan tartibga
solishni O‘zbekiston Respublikasi Vazirlar Mahkamasi va u maxsus vakolat bergan organ amalga oshiradi.
Aloqga, axborotlashtirish va telekommunikatsiya texnologiyalari sohasida O‘zbekiston Respublikasi aloga,
axborotlashtirish va telekommunikatsiya texnologiyalari davlat qo‘mitasi elektron ragamli imzoni ro‘yxatga
oluvchi vakolatli davlat organi hisoblanadi.

Elektron ragamli imzolar kalitlarini ro‘yxatga olish markazi elektron ragamli imzoning ochiq Kkalitlari
va shifrlash sertifikatlaridan quyidagi maqgsadlarda foydalanishni ta’minlash uchun mo‘ljallangan:

- uzatiladigan elektron hujjatlar va ommaviy axborot resurslarining butunligini, shuningdek, ularning
ishonchli autentifikatsiya gilinishini nazorat qilish;

- axborot o‘zaro hamkorligi subyektlarining yuridik jihatdan ahamiyatli elektron identifikatsiyalash
tizimini yaratish;

- tizim subyektlarining axborot o°zaro ishlashida xavfsizlik va foydalana olishning ajratilishini
ta’minlash;

- axborot o‘zaro hamkorligi subyektlarining elektron ragamli imzo Kalitlarini boshqarish tizimini
yaratish.

Kalitlarni ro‘yxatga olish markazi “Elektron raqamli imzo to‘g‘risida”gi Qonun talablariga muvofiq
vazifa va funksiyalarni bajaradi.

Bugungi kunda respublikamizda Axborot xavfsizligini ta’minlash markazi tomonidan samarali ravishda
internet tarmog‘ining milliy segmentida joylashgan veb-saytlarning axborot xavfsizligi holati bo‘yicha
tekshirish xizmati tashkil etilgan.

Muhokamalar va natijalar. Dunyoda kechayotgan ijtimoiy-igtisodiy jarayonlarga hamohang ravishda
mamlakatimizda ham axborot-kommunikatsiya texnologiyalaridan barcha sohalarda keng foydalanish va uni
muntazam ravishda takomillashtirib borish borasida tizimli ishlar yo‘lga qo‘yilgan. Avvalo, sohada
mustahkam qonunchilik bazasi yaratilganligini alohida ta’kidlab o‘tish joiz.

So‘nggi yillarda mamlakatimizda milliy axborot tizimini shakllantirish, davlat va jamiyat hayotining
barcha jabhalarida zamonaviy axborot-kommunikatsiya texnologiyalaridan foydalanish ko‘lamini
kengaytirish va “elektron hukumat”ni shakllantirish borasida tizimli ishlar amalga oshirilmoqda. Xususan,
o‘tgan davrda axborot-kommunikatsiya texnologiyalari yordamida aholi manfaatlariga xizmat giluvchi, davlat
organlari bilan qulay va samarali munosabatlarni o‘rnatuvchi “Elektron hukumat™ tizimi izchil tatbiq etildi.

Bugun davlat organlari tomonidan o‘z faoliyatiga axborot tizimi hamda resurslarini joriy gilish bo‘yicha
jadal ish olib borilayotganligi natijasida davlat axborot tizimi faoliyati yo‘lga qo‘yilib, ular orgali aholi hamda
tadbirkorlarga xizmat ko‘rsatilmoqgda.

Elektron hukumat tizimining asosiy magsad va vazifalari davlat organlari faoliyatining samaradorligini,
tezkorligini va shaffofligini ta’minlash, ularning mas’uliyatini va ijro intizomini kuchaytirish, aholi va
tadbirkorlik subyektlari bilan axborot almashishni ta’minlashning qo‘shimcha mexanizmlarini yaratish, aholi
va tadbirkorlik subyektlari bilan o‘zaro munosabatlarni amalga oshirishda elektron hujjat aylanishi, davlat
organlarining o‘zaro hamkorligi va ularning ma’lumotlar bazalari ofrtasida axborot almashinuvi
mexanizmlarini shakllantirish hisobiga davlat boshqgaruvi tizimida “bir darcha” prinsipini joriy etish,
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shuningdek, davlat xizmatlaridan masofadan foydalanilishini ta’minlash orgali aholi va tadbirkorlik
subyektlarining shu magsadda sarflanadigan vaqti hamda xarajatlarini gisgartirishdan iborat.

Elektron davlat xizmatlaridan foydalanuvchilarning huqug va manfaatlarini himoya qgilish magsadida,
gonunda ariza beruvchining elektron davlat xizmatlarini olish chog‘idagi huquglari belgilangan.

Qonunning yana bir ahamiyatli jihati shundan iboratki, elektron davlat xizmatlari “bir darcha” prinsipi
asosida, ya’ni elektron davlat xizmatlari ko rsatuvchi davlat organi bunday xizmat ko‘rsatish uchun boshga
davlat organlarida mavjud bo‘lgan hujjatlar va ma’lumotlarni olishi talab etiladigan hollarda, elektron davlat
xizmatlari ko‘rsatuvchi davlat organi mazkur hujjatlar va ma’lumotlarni mustaqil ravishda, ariza beruvchining
ishtirokisiz idoralararo elektron hamkorlik gilish vositasida oladi. Idoralararo elektron hamkorlik gilish tizimi
elektron davlat xizmatlari ko‘rsatish chog‘ida davlat organlarining funksiyalari va vazifalarini amalga oshirish
magsadida ularning o‘zaro hamkorligini ta’minlaydi. Idoralararo elektron hamkorlik gilish tizimi axborotni
to‘plashga, saglashga, unga ishlov berishga, uni uzatishga va almashishga doir talablar asosida ishlaydi.

Shu o‘rinda gayd etish lozimki, yangi qonun hayotimizga kirib kelishi munosabati bilan “Elektron
hukumatni rivojlantirish masalalari bo‘yicha O‘zbekiston Respublikasining ayrim qonun hujjatlariga
o‘zgartish va go‘shimchalar kiritish to‘g‘risida”gi Qonun gabul qilindi.

Mazkur qonunga ko‘ra, O‘zbekiston Respublikasining “Axborot olish kafolatlari va erkinligi
to‘grisida”, “Davlat soliq xizmati to‘g‘risida”, “Davlat bojxona xizmati to‘g‘risida”, “Faoliyatning ayrim
turlarini litsenziyalash to‘grisida”, “Davlat statistikasi to‘g‘risida”, “Axborot erkinligi prinsiplari va
kafolatlari to‘g‘risida”, “Tadbirkorlik faoliyati sohasidagi ruxsat berish tartib-taomillari to‘g‘risida”gi
Qonunlariga o‘zgartishlar va qo‘shimchalar Kiritildi. Jumladan, “Axborot olish kafolatlari va erkinligi
to‘g‘risida”gi hamda “Axborot erkinligi prinsiplari va kafolatlari to‘g‘risida”gi qonunlarga kiritilgan
o‘zgartirish va go‘shimchalarga ko‘ra, axborot olish uchun so‘rov og‘zaki, yozma, shu jumladan, axborot
tizimlari orgali elektron shaklda bo‘lishi mumkinligi, yozma so‘rovda elektron manzilning ko‘rsatilganligi
murojaat etuvchining so‘rovga axborot tizimi orgali elektron shaklda javob olishga bo‘lgan roziligini
anglatishiga doir normalar Kiritildi. Bu bilan davlat organlariga murojaat gilayotgan shaxslarning axborot
olishga doir talabi ariza beruvchining xohish-istagiga ko‘ra, qog‘oz yoki elektron shaklda olish huqugini
beradi. “Elektron hukumat to‘g‘risida”gi Qonun davlat organlari faoliyatining samaradorligi oshishi, yuridik
va jismoniy shaxslarga elektron davlat xizmatlari tagdim etilishining yaxshilanishi, fugarolarning masofadan
turib davlat xizmatlaridan foydalanishini ta’minlash, shuningdek, ularning davlat xizmatlarini olishdagi
huquglarining himoya gilinishiga xizmat giladi. Ko‘rib turibmizki, aynan zamonaviy axborot-kommunikatsiya
texnologiyalaridan foydalanish davlat organlari faoliyatining yanada ochiq bo‘lishiga imkon beradi. Muhim
boshqgaruv jarayonlarida fugarolar va fugarolik jamiyati institutlarining faol ishtirok etishi uchun sharoit
yaratadi. Shu bilan birga, axborot-kommunikatsiya texnologiyalaridan keng foydalanish, biznes yuritishni
yaxshilashga, milliy igtisodiyotimizda ragobatbardoshlikni, aholining hayot sifatini oshirishga xizmat gilishini
bugun hayotning o‘zi bizga ko‘rsatib turibdi [5].

Xulosa. Muxtasar aytganda, bugungi globallashuv jarayonlarida axborot olamida gandaydir devor
o‘rnatib bo‘lmasligi, birog yoshlarni chalg‘itishga, to‘g‘ri yo‘ldan toydirishga qaratilgan informatsion
tahdidlardan, g arazli axborot xurujlaridan himoyalash choralarini ko‘rish dolzarb vazifadir.
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AXBOROT KOMMUNIKATSION TEXNOLOGIYALARNING ZAMONAVIY TA’LIM VA
AXBOROTLASHGAN JAMIYATDAGI O‘RNI

Magolada hozirgi vaqtda axborot kommunikatsion texnologiyalarining jadallik bilan rivojlanishi
hamda uning jamiyat hayotida kirib borish jarayonlari o ‘rganilgan bo‘lib, zamonaviy ta’lim va
axborotlashgan jamiyatda olib borilayotgan islohotlar samarasi keng yoritilgan. Aynigsa, hozirgi yoshlar
hayotida sodir bo ‘layotgan ta’lim olish va fikrlash doirasidagi o zgarishlar ularning salbiy hamda ijodiy
tomonlari yoritilgan.

Kalit so‘zlar: media texnologiya, Internet texnologiyalari, axborotlashgan jamiyat, axborot muhiti,
telekommunikatsiya tarmoglari, elektron o ‘quv adabiyotlar.
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COBPEMEHHOM o6pa306aHuu u qubOpMaL;uOHHOM 061/{4661116’6. B yacmHrocmu, U3MEHEHUA 6 06pa306aHuu u
MblUleHUU, npoucx()()ﬂmue 6 HCU3HU CO6p€M€HHOﬁ MOJlO@@chu, nodqepkueaiom Ux HecamueHble U meopuecKue
acnekmaol.

Knroueewvie cnoea: meoua-mexuonozuu, HUnmepnem-mexnonocuu, qubopmauuouuoe obwecmso,
qubOpMaMMOHHaﬂ cpe()a, meneKoOMMYHUKayuoHHble cemu, 3J1eKnpoHHble ytte6mu<u.

The article examines the current rapid development of information and communication technologies
and the process of its penetration into public life, the effectiveness of reforms in modern education and the
information society. In particular, the changes in education and thinking that are taking place in the lives of
today's youth highlight their negative and creative aspects.

Key words: media technology, Internet technologies, information society, information environment,
telecommunication networks, electronic textbooks.

Kirish. Hozirgi kunda insonga media texnologiyalar ta’sirining doimiy o‘sib borishini kuzatish
mumkin. Bu jarayonlar bolalarga aynigsa kuchli ta’sir ko‘rsatadi: hatto yigirma yil oldin ham bola kitob
o‘gishdan ko‘ra film tomosha qilishni afzal ko‘rardi. Birog, bugungi kunda kuchli matbuot, reklama,
kompyuter texnologiyalari, elektron o‘yinchoglar, o‘yin pristavkalari va boshqgalar ostida bugungi yoshlar
hagigatdan tobora uzoglashmoqda. Endi, agar talaba kitob o‘gishdan gochib qutula olmasa, u kutubxonaga
bormaydi, balki uni planshetiga yuklab oladi. Ko‘pincha siz quyidagi rasmni kuzatishingiz mumkin: bir guruh
yoshlar parkda, maydonda yoki savdo-ko‘ngilochar majmuada o‘tirishadi, ular bir-biri bilan mulogot
gilishmaydi, barcha e’tiborlari smartfonlar, planshetlar, noutbuklarga garatilgan. Agar ushbu hodisa kuzatishda
davom etsa, yaginda bolalar ganday gilib mulogot gilishni butunlay unutishadi.

Asosiy gism. Sayyoramizdagi ko‘plab mamlakatlarning ta’lim vazirliklari maktab o‘quvchilari orasida
jonli mulogotga va, umuman, o‘rganishga bo‘lgan gizigishni rivojlantirish o‘rniga, eng kam garshilik
ko‘rsatish yo‘lini tutishga va bolalarga o°zlari xohlagan narsani berishga garor gilishdi. Ba’zi ekspertlarning
fikriga ko‘ra, bolaning miyasi yangi ma’lumotlarni ko‘ngilochar shaklda tagdim etilsa, yaxshiroq gabul giladi,
shu sababli ular darsda tagdim etilgan ma’lumotlarni media vositalar yordamida osonlikcha idrok etadilar (bu
borada bugungi kunda ta’lim sohasida axborot-kommunikatsiya texnologiyalaridan foydalanish doimiy
ravishda o‘sib bormoqgda).

Bu borada bahslashish giyin, ammo, axir, bunday ta’lim jarayonidagi tanganing ikkinchi tomoni
shundaki, bolalar o‘gituvchi bilan alogani to‘xtatadilar, ya’ni fikrlash qobiliyati pasayadi. Ta’lim jarayonini
zeriktirmaydigan va har doim bolaning yangi bilimga changog‘ini go‘llab-quvvatlaydigan qilib gayta qurish
yaxshirogdir. Zamonaviy jamiyatdagi axborotlashtirish jarayonlari, shuningdek ular bilan chambarchas
bog‘lig bo‘lgan ta’lim faoliyatini isloh gilish zamonaviy AKTni takomillashtirish va keng targatish bilan
tavsiflanadi. Ular zamonaviy masofaviy va ochiq ta’lim tizimida ma’lumotlarni uzatish va o‘gituvchi va talaba
o‘rtasidagi o‘zaro alogani ta’minlash uchun faol foydalanilmogda. Bugungi kunda o‘qituvchi nafagat AKT
sohasida ko‘nikmalarga ega bo‘lishi, balki ularning to‘g‘ridan-to‘g‘ri faoliyatida axborot-kommunikatsiya
texnologiyalarining professional qo‘llanilishi uchun ham javobgar bo‘lishi shart. Aslida, axborot-
kommunikatsiya texnologiyalari - bu turli xil mexanizmlar, qurilmalar, algoritmlar, ma’lumotlarni gayta
ishlash usullarini tavsiflovchi umumlashtiruvchi tushuncha. Eng muhim zamonaviy AKT qurilmasi bu zarur
dasturiy ta’minot bilan jihozlangan kompyuter, uskunalar ularga joylashtirilgan ma’lumotlar bilan aloga
vositasidir.
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Ta’lim tizimining axborot muhiti uchun AKT texnologiyasining asosiy vositasi bu zarur dasturiy
ta’minot (tizimli va amaliy, shuningdek vositalar) bilan jihozlangan shaxsiy kompyuterdir. Tizim dasturiy
ta’minoti birinchi navbatda operatsion dasturlarni o‘z ichiga oladi. Bu barcha kompyuter dasturlarining
uskunalar va kompyuter foydalanuvchisi bilan o‘zaro ta’sirini ta’minlaydi. Ushbu toifaga shuningdek, xizmat
ko‘rsatish va yordam dasturlari kiradi. Amaliy dasturlarga axborot texnologiyalari vositasi bo‘lgan dasturiy
ta’minot - matnlar, grafikalar, jadvallar va boshqgalar bilan ishlash kiradi. Zamonaviy ta’lim tizimi so‘zga ishlov
beruvchilar, tagdimotlar, elektron jadvallar, grafikalar tayyorlash kabi universal amaliy ofis dasturlari va AKT
vositalaridan keng foydalanadi. Paketlar, tashkilotchilar, ma’lumotlar bazalari va boshgalarni aytib o‘tishimiz
mumkin.

Kompyuter tarmoglari va shunga o‘xshash vositalarni tashkil gilish bilan ta’lim jarayoni yangi sifatga
o‘tdi. Avvalo, bu dunyoning istalgan nugtasidan tezkor ma’lumot olish gobiliyatiga bog‘lig. Internetning
global kompyuter tarmog‘i tufayli sayyoramizning axborot resurslariga (elektron kutubxonalar, fayllar
omborlari, ma’lumotlar bazalari va boshgalar) bir zumda Kirish imkoniyati paydo bo‘ldi. Ushbu mashhur
manba ikki milliarddan ortiq turli multimedia hujjatlarini nashr etdi. Tarmog kirish imkoniyatini ochadi va
boshga keng targalgan AKT texnologiyalaridan, shu jumladan yangiliklar guruhlari, elektron pochta, chat,
ro‘yxatlar, pochta ro‘yxatlaridan foydalanishga imkon beradi. Bundan tashqari, onlayn aloga uchun (real vaqt
rejimida) maxsus dastur ishlab chigilgan bo‘lib, u sessiya tashkil etilgandan so‘ng matnni (klaviaturadan
kiritilgan), shuningdek ovoz, tasvir va turli xil fayllarni uzatishga imkon beradi. Bunday dastur mahalliy
shaxsiy kompyuterda ishlaydigan dasturiy ta’minot bilan uzogdan foydalanuvchilarning birgalikdagi alogasini
tashkil gilishga imkon bermoqgda.

Internet orgali uzatilishi mumkin bo‘lgan yangi axborotni sigish algoritmlarining paydo bo‘lishi ovoz
sifatini sezilarli darajada yaxshiladi. Endi u odatdagi telefon tarmog‘i sifatiga yaginlasha boshladi. Natijada,
AKTning nisbatan yangi vositasi - Internet-telefoniyani ishlab chigishda sakrash bo‘ldi. Tarmoq orgali maxsus
dasturiy ta’minot va tashgi qurilmalar yordamida audio va videokonferensiyalar tashkil gilinishi
mumkinligining guvohi bo‘lmoqgdamiz.

Telekommunikatsiya tarmoglarida samarali gidiruvni tashkil gilish uchun avtomatlashtirilgan gidiruv
dasturlaridan foydalaniladi, ularning magsadi dunyo bo‘ylab Internet tarmog‘ining turli manbalari bo‘yicha
ma’lumotlarni to‘plash va foydalanuvchiga ularga tezkor kirish imkoniyatini berishdir. Qidiruv tizimlari
tufayli siz hujjatlar, multimedia fayllarini, odamlar va tashkilotlar hagidagi manzil ma’lumotlarini, dasturiy
ta’minotni topishingiz mumkin. AKTdan foydalanish o‘quv, uslubiy va ilmiy ma’lumotlarga keng Kkirish
imkoniyatini ochishga imkon beradi, shuningdek, tezkor ravishda konsalting yordamini tashkil qilish,
shuningdek, ilmiy va tadgiqot faoliyatini modellashtirishga imkon beradi. Va, albatta, real vaqtda virtual
darslar (ma’ruzalar, seminarlar) o‘tkazish imkoniyatini yaratib bermoqda.

Bugungi kunda ta’limning axborot-kommunikatsiya texnologiyalari masofaviy va ochiq ta’lim nugtayi
nazaridan ahamiyatli bo‘lgan bir nechta materiallarni tagdim etishni ta’minlaydi. Ulardan biri televizion va
video yozuvlar. Video va tegishli AKT vositalari ko‘plab talabalarga eng yaxshi o‘gituvchilar ma’ruzalari
hagida ma’lumot olish imkoniyatini beradi. Video yozuvlardan maxsus jihozlangan sinflarda ham, uyda ham
foydalanish mumkin. Televizor - bu sinfda eng keng targalgan AKT, u nafagat zamonaviy o‘quv jarayonida,
balki odamlar hayotida ham juda katta rol o‘ynaydi, chunki deyarli har bir uyda televizor mavjud. Uzoq vaqt
davomida ta’lim dasturlari butun dunyoda qo‘llanilib kelinmogda va masofaviy o‘gitish uslubining ajoyib
namunasidir. Ushbu AKT vositasi tufayli, bilimlarning assimilyatsiya gilinishini yanada kuzatmasdan, uning
umumiy rivojlanishini oshirish uchun keng auditoriyaga ma’ruzalarni translyatsiya gilish mumkin bo‘Idi.

Muhokamalar va natijalar. Elektron o‘quv adabiyotlari - bu o‘rganilgan ma’lumotlarning butun
hajmini uzatish va saglashga imkon beruvchi juda kuchli texnologiya hisoblanadi. Ular kompyuter
tarmoglarida ham targatiladi va optik vositalarda yozib olinadi. Bunday material bilan individual ishlash
ma’lumotlarni chuqur anglash va o°zlashtirishga imkon beradi. Ushbu texnologiya (tegishli takomillashtirilgan
holda) mavjud kurslardan individual mashg‘ulotlarda va olingan bilimlarni o‘z-o‘zini tekshirishda
foydalanishga imkon beradi. Elektron o‘quv nashrlari an’anaviy bosma materialdan fargli o‘larog, ma’lumotni
grafik dinamik shaklda tagdim etishga imkon beradi.

Ta’limning barcha turlariga Kkiritilgan axborot-kommunikatsiya texnologiyalari ko‘plab salbiy
ogibatlarga olib keladi, shu jumladan o‘quvchining salomatligi va fiziologik holatiga ta’sir ko‘rsatadigan bir
qgator salbiy psixologik va pedagogik omillar. Magolaning boshida aytib o‘tilganidek, ITC o‘quv jarayonining
individualizatsiyasiga olib keladi. Birog, bu umumiy individualizatsiya bilan bog‘liq jiddiy kamchilik. Bunday
dastur o‘quv jarayonidagi allagachon kam bo‘lgan ishtirokchilarning: talabalar va o‘gituvchilarning, o‘zaro
talabalarning jonli dialogik mulogotini koagulyatsiyalashga olib keladi. U ularga, aslida, mulogot uchun
surrogat - kompyuter bilan mulogot gilishni taklif giladi. Va aslida, hatto nutgi faol talaba ham AKT vositalari
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bilan ishlashda uzoq vaqt sukut saglaydi. Bu, aynigsa, masofaviy va ochiq ta’lim shakllari talabalariga to‘g‘ri
kelishini ko‘ryapmiz.

O‘gitishning ushbu masofaviy shakli natijasida talaba butun dars davomida materialni jimgina iste’mol
gilishi bilan band. Bu miyaning inson tafakkurini obyektivlashtirishga mas’ul bo‘lgan gismi o‘chirilgan bo‘lib
chigadi, aslida ko‘p vyillik tadgiqotlar davomida immobilizatsiya gilinadi. Shuni anglash kerakki, talabada
fikrlarni shakllantirish, shuningdek, professional tilda dialogik mulogot gilish bo‘yicha zarur amaliyot mavjud
emas. Psixologik tadgigotlar shuni ko‘rsatdiki, rivojlangan mulogotisiz talabaning o‘zi bilan monologik
alogasi o‘z darajasida shakllanmaydi, aynan shu narsa odatda mustaqil fikrlash deb ataladi. Shuning uchun
ham kompyuter asosida onlayn jonli mulogotlar tashkil gilish orgali bu muammolarga yechim topsa bo‘ladi.

Jahon ta’lim axborot makonidagi zamonaviy davr. Ushbu jarayon zamonaviy texnik imkoniyatlarga mos
bo‘lishi va bolaning axborot jamiyatiga barkamol kirishiga hissa qo‘shishi kerak bo‘lgan o‘quv
texnologiyalarining tarkibiga tuzatishlar kiritilishi bilan bog‘lig bo‘lgan pedagogik nazariya va o‘quv
jarayonidagi sezilarli o‘zgarishlar bilan birga keladi. Kompyuter texnologiyalari o‘gitishning gqo‘shimcha
“go‘shimchasi” emas, balki uning samaradorligini sezilarli darajada oshiradigan yaxlit o‘quv jarayonining
ajralmas gismi bo‘lishi kerak; jamiyat rivojlanishi inson faoliyatining barcha sohalariga kirib boradigan,
jamiyatda axborot ogimlarining targalishini ta’minlaydigan unga kompyuter texnologiyalarining kuchli ta’siri
bilan tavsiflanadi. Ushbu jarayonlarning ajralmas va muhim gismi ta’limni kompyuterlashtirishdir.

Xulosa. Hozirgi vaqgtda axborot va axborot texnologiyalari sohasidan tashgarida mavjudlikni tasavvur
gilish giyin. Har xil turdagi axborotlarning tobora ko‘payib borishi bizni uni gayta ishlashning yangi, ilg‘or
usullari va vositalarini joriy etishga majbur gilmogda va zamonaviy hayot sharoitlari uni saglash, uzatish va
xavfsizligini ta’minlash yo‘llariga tobora ko‘proq talablarni kuchaytirmoqgda. Ta’lim inson hayotining ajralmas
gismi bo‘lib, ayni paytda ushbu sohada yangi bilimlar manbai va ushbu bilimlarni qo‘llash sohasi hisoblanadi.
Har ganday jamiyatning rivoji ta’limga berilayotgan e’tibor va yaratilgan qulay sharoitlarga bog‘liq, ammo
shu imkoniyatlardan yanada samarali foydalanish magsadga muvofiqdir.
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F.R.KARIMOV

Buxoro davlat universiteti

amaliy matematika va dasturlash texnologiyalari
kafedrasi o‘gituvchisi

EFFEKTIV KVADRATUR FORMULALAR QURISH METODLARI

Ushbu magolada davriy funksiyalarni integrallash va effektiv interpolyatsion kvadratur formulalar
qurish o ‘rganildi. Effektiv kvadratur formulalar qurish metodlari o ‘rganilib chigildi va shular asosida
integrallarni tagribiy hisoblash uchun algoritm va dasturlar tuzilgan.

Kalit so“zlar: integral, kvadratur, hosila, boshlang ‘ich funksiya, effektiv kvadratur formula, kompleks.

B smou cmamve uccnedyemcsi unmespuposanue NepuOOUYecKUX QYHKYul U NOCMpoeHue
I hexmusHbIX UHMEPRONIAYUOHHBIX K8AOPAMUYHBIX Popmy. H3yueHbl Memodvl nocmpoerus 3¢ exmueHbix
K8aopamuyHolx opmyn, pazpabomanvl arcopummsl U NPoSpaMMbl OJsl NPUOIUNCEHHO20 GbIUUCTEHUS
uHnmezcpanoe.

Knwouesvie cnosa: unmezpan, KeaopamuyHas, NpoU3BOOHAs, HAYANbHAS (QYHKyuA, 3¢pgdexmusnasn
K8aopamypHas popmyaa, KOMNHIEKC.

This paper explores the integration of periodic functions and the construction of effective interpolation
guadratic formulas. Methods for constructing effective quadratic formulas have been studied, and algorithms
and programs have been developed for the approximate calculation of integrals.

Key words: integral, quadratic, derivative, initial function, effective quadrature formula, complex.

Kirish. Amaliy analizning ko‘pgina masalalari differensial tenglamalar orgali aniglanadi. Agar bunday
funksiyalarni integrallash kerak bo‘lsa, u holda fagat oraligning chetki nugtalarida funksiya va uning
hosilalarining giymatlaridan foydalanish magsadga muvofiq deb hisoblanadiki, agar chetki nugtalarda
chegaraviy nugtalarni biz bilsak, ketma-ket hosilalarning giymatlarini funksiyani aniglovchi differensial
tenglamalardan osongina hisoblashimiz mumkin. Shuning uchun bizning asosiy magsadimiz shundan iboratki,
effektiv kvadratur formulalarni hosil gilish uchun biz ichki ordinatalardan emas, balkim chegaraviy
ordinatalardan va bu nuqtalarda hosilalarning giymatlaridan foydalanamiz. Bunday formulalar aniglikni
oshirish uchun emas, balki integrallarni hisoblash uchun chegaraviy axborotlardan foydalaniladi. Quyidagi
teoremani isbotlaymiz.

Teorema. Agar ikkita u(x) va v(x) funksiyalar [a, b] oraligda aniglangan, uzliksiz va m -tartibli
uzliksiz hosilalarga ega bo‘lsa, u holda quyidagi tenglik o‘rinli bo‘ladi:

m-—1

fuov™ (dx = [Zu @ (V™D (x)(~1) }\ >+ Ry () ()

a=0

bu yerda,
R, () = [ (D™ vOOU™ (G)dx (9

va & -hosila tartibi.

Isbot: Har bir u(x) va v(X) funksiyalar [a, b] oraligda differensiallanuvchi va undan tashgari bu
oraligda u(X) v (x) funksiya uchun boshlangich funksiya mavjud bo‘lsin. U holda [a, b] oraligda
u(x) v (x) funksiya uchun boshlang‘ich funksiya mavjud bo‘lib, bo‘laklab integrallash formulalari
o‘rinlidir. Ya’ni

b b
ju(x)v' (X)dx = u(x)v(x) Z—J.v(x)u' (x)dx, (3)
yoki boshgacha ;ozsak )
J'u(x)v' (x) = u(d)v(b) —u(@)v(a) — J'v(x)u' () dx., (4)

Shunday qilib (1) formulaning o‘ng tomoni uchun (4) formulani m marta qo‘llasak quyidagiga ega
bo‘lamiz:
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T u(x) v™(x) —T (=D)™v () u™ (x) dx = [u (x) VD (x) —u’ () V"D (X) +..+]

a

b _
. =

)
= [mz:i u@ (x)vm e (x) (- }

Bundan esa quyidagini olamiz:

b
a

Tu(x)vm (x)dx :[mfu @ (x)v M= D (x)(—=1)“ ]| b 4 T D™ u™ (x)v(x)dx. (6)

va teorema shu bilan isbotlanadi.
27z n
[FOOdx=D A F(x), (x <[0,27]) ()
0 k=1

formuladan biz quyidagicha foydalanamiz. Integrallash oralig‘ini (0,1) oraliggacha normallaymiz.

Ya’ni quyidagi belgilashlarni kiritamiz.
X
U0 = (3, v(x) = Lo

Bymt

(8)

Bu yerda
I () = B X" + BrlaXmy +...+ S5 9)
ko‘phadni erkin tanlaymiz. u(X) va v(x) funksiyalarni bunday tanlashlar natijasida (7) formula
quyidagi ko‘rinishda yozilishi mumkin:

T 1 & a m—a—1 a |1
J £ ogdx— mm![;ﬂ ) (g ()(-D) }\omm (10)

Buyerda R, (X) - quyidagi aniq integralni bildiradi:
1
R, =(CD" | Im ) £ m (5yqx (11)
[0} IBm m!

(8) formulani biz quyidagicha tushunamiz va u shundan iboratki, oraligning chetki nuqtalarida egri
chizigning chegaraviy giymatlari va hosilalarining giymatlari uchun tegishli yuzani hisoblaydigan kvadratur
formulani ifodalaydi.

s 1 S (x) m—or— o
9 WLZ f 2 0Qgn (a1 ]l%) (12)
Shu vaqtda (8) formuladagi giymat kvadratur formulaning R, qoldig*ini tasvirlaydi.

Shunday qilib biz funksiya va uning hosilalarining chegaraviy giymatlarida hisoblanadigan kvadratur

formulalar va uning qoldiq hadiga ega bo‘ldik.
Effektiv kvadratur formula qurish metodidagi teoremaga asosan, ya’ni

b m—

JuCOv™ (xydx = [iu‘“) Qv M D (x)(—1)m} 12+ R, (0 (13)
a a=0

formuladan quyidagicha foydalanamiz [a, b] oraligni (a, b) gacha normallaymiz va undan tashqari,

u() = (X, (V) =99, [gCOI™ = P00 (14)
bu yerda

1

PO = | ... j’ g () dx (19)
belgilarni kiritsak, ’ )
[PCO foodx = @ GoPm™=100[3 + R, (0 (16
bu yerda ’ o

R,, (X) = _1[ P(x) f (™ (x)dx (17)
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tengliklarga ega bo‘lamiz. (16) formulaga biz qoldiq hadi (18) iborat bo‘lgan vaznli effektiv kvadratur
formula deb ataymiz.

Endi biz shu goldiq hadga e’tiborni garatamiz va quyidagi teorema o‘rinlidir:

Teorema 2. (12) ko‘rinishdagi vaznli effektiv kvadratur formula goldiq hadi uchun quyidagi tenglik
o‘rinlidir.

(_1)m [ 2m "
R, = —,B;‘ (mD)? _c.: f ™ (x)[x(x —1)] dx. (19
Bu yerda
m _ ¢ _aym (2M)!

Isbot. g(X) funksiya sifatida biz Gauss kvadratur formulasini aniglik darajasini (2m —1) gacha
ta’minlaydigan Lagranj ko‘phadlaridan foydalangan, ya’ni

Lo =S - M e 20)

= (M—a)l(a))?
Uning [— 1,1] oraliqdagi ba’zi bir ajoyib xossalariga asosan uni
1 d™[@—x)x]"
m! dx™

L(x) =

(21)
ko‘rinishda yoza olamiz.
Agar biz (7)da quyidagi almashtirishlarni bajarsak, ya’ni u(x) ni £ (X) va v(X) ni
[x(@ — x)]™ bilan akslantirsak, u holda biz

R, = (m_;)mz j’ f (M (%) d m[x(l: )" dx —
L (MH= 3 dx

h 2m m (_1)m .
[.(.)‘ f ™ (x)[x@— x)] dxj VAT

tengliklarga ega bo‘lamiz, shu bilan teorema isbotlandi.
Effektiv kvadratur formulalarning go‘llanishi.

Odatda xos giymat deb ataluvchi nom’alum doimiy A parametrni o‘z ichiga olgan chizigli differensial
tenglama berilgan bo‘Isin. Ya’ni shunday bir jinsli chegaraviy shartlar berilganki, tenglamaning yechimi fagat

A parametrni tanlash bilan topish mumkin. Masala shundan iboratki, shunday A eng Kichik giymatni yoki bir

nechta A eng kichik giymatlarni topish mumkin bo‘lsaki, masala yechimga ega bo‘lsin.

Bunday xos giymatlar bilan bog‘liq masalalarni yechish uchun effektiv kvadratur formulalarning
go‘llanilishi yaqgol yordam berishi mumkin, chunki u fagat oraligning chetki nugtalarida funksiya va uning
hosilalarini bilishga asoslangandir. Bu giymatlar esa berilgan differensial tenglamalar va chegaraviy shartlar
asosida olinadi.

Bu metodning qo‘llanishini namoyish gilish uchun biz oddiy bir misol olamiz. Lekin metod esa murakkab
shartlar asosida go‘llaniladi. Bizning asosiy magsadimiz metodning jiddiy girralarini o‘rganishdan iborat
bo‘ladi. Murakkablashgan texnik giyinchiliklari bundan mustasnodir. Shuning uchun biz o‘zgarmas koeffisentli
ikkinchi tartibli differensial tenglamaga to‘xtalamiz.

Yy +y +1y=0.(22)

Chegaraviy shartlari quyidagicha

y(0),=y(@) =0.(23)

Berilgan oraliq [O,l]ga keltirilgan. Bir jinsli chizigli differensial tenglama o‘zgarmas amplitudali
ko‘paytuvchi goldirganligidan X = 0 nuqtadagi hosila uchun ixtiyoriy y' (0) =1 giymatni yozish mumkin.
Bu shartlar bilan (22) differensial tenglama X = O nuqtada barcha hosilalarning giymatlarini aniglaydi. Biz
ularni ketma-ket differensiallash bilan yoki uni quyidagi y = a, + a, x + a, x + ...darajali qatorga yoyib

va o‘rniga go‘yib olamiz. Barcha o‘xshash hadlarni to‘playmiz va XX oldidagi olingan koeffisentlarni nolga
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1 _
tenglashtiramiz. Bizning oddiy misolimizda a, =0, a, =1, a, :_E' a, z%, y(O)’

y@D=0,y@®=-1, y"(@) =1— A nitopamiz.
Agar biz koeffisentlarni ketma-ket topishni gancha davom ettirsak, shuncha katta aniglikni kutishimiz

mumkin. Bizning magsadimiz uchun bu yerda biz @3 ga to‘xtalamiz. Boshga chetki nugta uchun xuddi
shunday
X=1+&, y=Db,+bE+b, &% +b,&E?
deb olamiz.

Oldingiga o‘xshagan differensial tenglamaga eltib go‘yish metodidan foydalansak, biz bo ni emas, balki
barcha keyingi koeffisentlar bo koeffisentning chizigli funksiyasi bo‘lar ekan.

b, b :_ﬂbo

) 3 6

y+D) =b,, Y () =0, y' @ =—ab,, y" (1) = Ab,

Endi biz y"(x) ni f(X) boshlang‘ich funksiya sifatida gabul gilamiz va kvadratur formulani

go‘llaymiz. Xuddi shunday f(x) =y (x) va f (Xx) =y (X) ikkala chetki nuqtalarda berilgan.
f(0)=-1 f@) =—ab,
f(©O)=1—2a f @ =Ab,
N = 2 bo‘lganda effektiv kvadratur formula

[y (odx=y @ -y ()=

—5—74b, — A
12

b0:b1,b2:_

6(—1— Ab,) +1(1— y —b,) .
12 ’

1=

ni hosil gilamiz, bu quyidagi munosabatga olib keladi:

7—A
b =
o 72 , (24)

Endi biz yana bir marta y (x) ni f (x) sifatida olib, effektiv kvadratur formuladan foydalanamiz:
f(O)=1, T =0
f (O0O)=1, f @=—-ab,
f (0O)=1—A21, f () = ab,

Hozir biz ikkala chetkilar uchun uch juft berilganlarga egamiz va formulani N = 3 bo‘lganda
go‘llaymiz.

60(1+ 0) +12(—1+ Aby) + A — A + Aby)

Jy 0odx=y@ — y(©) =

120
b, — 49— 1 +134b,
120
Bu esa yangi munosabatni beradi.
40 — 4 (25)

°  120-134
(24) va (25)larning o‘ng tomonlarini tenglashtirib A -xos giymatni aniglash uchun quyidagi kvadrat
tenglamani olamiz.
204* —5541 +840=0
Biz ikkita
A, =1,6095, 1, = 26,0905, (26)
ildizlarga ega bo‘lamiz.
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Fagat kichik ildizning o‘ziga xos giymati bor, kattasini olsak, hisoblashlarda katta o‘zgarishlar bo‘ladi.
Kichik ildiz uchun biz differensiallash jarayonini davom ettirsak, unda o‘zgarish bo‘Imaydi. Biz y'" (X) ga
kelib qoldig. Agar biz yana bir gadam gilsak, y ™ (0) va y" (1) ni kiritsak, effektiv kvadratur formulaning
birinchi yaginlashishi N = 3 da ikkinchisi esa N = 4 da bo‘ladi. Bu uchun biz ikkita munosabatni olamiz.

71—-10A4 679—-1841
o = ————vab, = 5
A(73— A1) 168— 2011 + A7)

va ular i ni aniglash uchun
281° —40744° +806381 —119280=0
kub tenglamani beradi. Bu yerda yechimi
A, =1,608467,

dan iborat bo‘ladi. /11 giymatning kichkina o‘zgarishi, (26) da topilganga nisbatan ko‘rsatadiki, birinchi
go‘pol yaginlashish hagigatga juda yagin ekanki, aniglik 0,07% gacha bo‘ldi. Ko‘rgan oddiy misolimizda

natijalarimizni tekshirishimiz mumkin. /11 - nazariy jihatdan

ﬂ=%+92,6’esatgl9=20

transendent tenglamaning yechimidir. Bu tenglamaning eng kichik ildizi €, =1,1655618 yoki
A, =1,608534ni beradi. Shunday gilib N = 2,3 uchun yaginlashish xatoligi 77 = —0,0010 ga,
N = 3,4 daesa 77 = 0,000067 ga teng bo‘Idi.

Xuddi shunday sillig f(X) =y (x) N = 3 funksiyalar uchun uni go‘llasak yaginlashish juda tez

bo‘ladi. Ma’lumki, xos giymatlarni olish uchun Rem - Rits metodi ba’zi bir integrallarni minimallashtirishga
asoslangandir, shuning uchun ham u metod fagat o‘ziga go‘shma differensial operatorlarga qo‘llanishi
mumekin.

Tavsiya etilgan metod uchun esa differensial operator va chegaraviy shartlar o°z-o‘ziga gqo‘shma bo‘lishi
talab gilinmaydi. Shuning uchun bu metod ancha umumiy hollarda ham go‘llaniladi va hatto bu metodik
go‘llash uchun differensial tenglamaning chizigli bo‘lishi shart emas.

Bu g‘oyani yana ham ilgari suradigan bo‘lsak shunday xulosaga kelamizki, effektiv kvadratur jarayoni
nafagat xos giymatlarni topish uchun, balkim differensial tenglamalarning hagiqiy yechimlarini topishga ham
go‘llanilishi mumkin. Effektiv kvadratur jarayonning yaginlashishi umumiy xususiyatlarini ko‘rib chigamiz.
Buning uchun biz teng tagsimlangan polinomial interpolyatsiyaning yaginlashishidan foydalanamiz.

f (X) funksiya [0,1] intervalda va shu intervalni o‘ziga oluvchi kompleks tekislikning biror sohasida
analitik xarakterga ega bo‘lsin deb, faraz gilaylik. U holda f (X) ni Koshining quyidagi Kontur integrali
bilan tasvirlash mumkin.

1 f (z)dz
7a Z—X

bu yerda integral yopiq kontur bo‘yicha olinadi, gqaysikim Z = X, hamda z = X; nugtalarni o‘z

ichiga oladi, lekin T (z) funksiyaning maxsus nugqtalarini o‘z ichiga olmaydi. Bu esa bizga butun

 (27)

tekshirishimizni fagat (z, — x) " maxsus funksiya bilan chegaralanishga imkon beradi, bu yerda Z, -
kompleks tekislikning biror fiksirlangan nuqtasidir. Quyidagi teorema o‘rinlidir.

Teorema. Agar effektiv kvadratur metod (z, — x)~* - xususiy funksiya uchun Zy nugta kompleks

tekislikning biror to‘liq aniglangan sohasidan tashqarida yotish sharti bilan yaginlashuvchi bo‘lsa, u holda bu
sohaning ichida va chegarasida regulyar bo‘ladigan ixtiyoriy f (z) analitik funksiya yaginlashishi

ta’minlanadi.
Isbot: Ma’lumki effektiv kvadratur formulalar xatoligi uchun quyidagi baholash formasi o‘rinlidir.

_ D™ F oL em 5™
=3 = Gl ! f O [x@— x)]™dx, (28)

Bundan
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1
Z, — X

f(x) =

xususiy funksiya uchun,
f (em (x) 1
(2m)! (zo —x)>m*"

ni olamiz va xuddi shunday
1
m 1 X(1— X
R, = (D" | (2a=x)
5 Zo — X (2o —X)
tenglikka ega bo‘lamiz. Endi (3.30) tenglikka biz ko‘rsatishimiz kerakki, M ning cheksizlikka intilishi
bilan R, nolga intiladi.
E’tiborlisi shuki, hal giluvchi giymat

1™ dx, (29)

XA —X)

(Zo - X)2
integral ostidagi funksiyaning M - darajasidan iborat. Agar K (x) hamma joyda birdan kichik bo‘lsa,

K(x) =

u holda R, ning nolga asta-sekin yaqinlashishi ta’minlanadi. Shunday bo‘lishi mumkinki, Zy nugta X
o‘giga [0,1] oraligdan shunday uzoglashtirilganki, K (X) oraligning hammasida birdan kichik bo‘ladi, bu
holda esa, yaginlashish ta’minlangan bo‘lib keyingi tekshirishlar talab gilinmaydi.

Lekin shunday hol bo‘lishi mumkinki, Z, nugta X o‘giga juda yagin bo‘lib goladi va K (x) -
oraligning ba’zi bir gismlari uchun birdan katta bo‘lib goladi. Z, nugta quyidagi ko‘rinishga ega bo‘lsin.

z, =a—I1pf,

bu yerda S musbat, ya'ni z, — X o‘gidan pastga joylashgan ba’zi bir kompleks nugtadir.
K(x) =0 bo‘ladigan nugtadan boshlab, X o‘qi bo‘yicha A, nugtagacha K (X) ni shunday
almashtiramizki, u birga teng bo‘Isin.

Shunday o‘xshash X =1 nugtadan (bu yerda K(X) =0 ), A nugtagacha orgaga gaytamizki, yana
K (Xx) =1 bo‘lsin. Qiyinchilik A, A, orasida bo‘ladiki, oraligning gismida O A, va A,1 kesmalar
nolga intiladi. Endi biz ma’lum bo‘lgan analitik funksiyalar xossalariga asosan xulosa chigaramizki, integral
ostidagi funksiyaning maxsus nugtalarini olganda, integrallash yo‘lini ixtiyoriy deformatsiyalash mumkin.
Shuning uchun biz X ni Z =X+1y kompleks o‘zgaruvchi bilan almashtiramiz va integral ostidagi funksiya

maxsus nuqtalarga ega bo‘lmaydigan kompleks tekislikning yuqori yarim gismida integrallash yo‘lini
tanlaymiz. Avval K (X) =1 bo‘ladigan nugtalarning geometrik o‘rnini aniglaymiz.

Bu esa
[x@—x) + y? |2+ @—2x)2 y? = [(a — )2 + (B—y)?|?. (30)
shartga olib keladi.
Buni biz 'y ga nisbatan uchinchi darajali hadi 48y® va ozod hadi
|(ex — %)% + B2 |+ [x(@— x)] ? ga teng bo‘lgan kubik tenglama sifatida garashimiz mumkin. A,
va A, kritik oraligda bu giymat manfiy bo‘lib goladi. Lekin, bunda kubik tenglama har ganday X ning
giymatlari uchun hagigiy musbat ildizga ega bo‘lishi kerak. Shunday gilib biz yuqori yarim tekislikda A, va

A, nugtalarni birlashtiruvchi botiq egrilikni aniglovchi soha ichida K (z) >1, tashgarisida esa
K (z) <1 gaegabo‘lamiz.
Kritik egrilik tashgarisida integrallash yo‘lini shunday ta’minlaymizki, K (z) <1 bo‘ladi. Bu bilan

R, ning nolga intilishini isbotladik. Agar biz /2 = O deb olsak, uholda Z X o‘gida yotadi va integral

ostidagi funksiya haqiqiy bo‘ladi.
X(@A—Xx)

KO = (ax — x)?

138



kasrni garaymiz. Uning maksimumi

(04
X=—
2 —1
nuqtada yotadi. Qaysikim
1
K(X)=———
() doa(a —1)

Bu kasrning birdan kichik bo‘lish sharti & ga ikkita chegarani beradiki aynan musbat tomondan:
o > —1+2\/§ =1,20705, va manfiy tomondan: ,, — 1-+/2 — _0,20705, tekshirishimizning
2

natijasini quyidagicha tasvirlash mumkin: X o‘gida kesmani simmetrik har ikkala tomonga ham 0,207
giymatga chetki O, 1 nugtalardan boshlab cho‘zamiz. Bu kesmani ixtiyoriy kichik tenglik bilan o‘raymiz.
Teoremani sharti bo‘yicha bu sohada T (Z) regulyar u holda effektiv kvadratur yaginlashishi ta’minlanadi.
Teorema isbotlandi.
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SOME ALGORITHMS FOR RECONSTRUCTION CT IMAGES

In computed tomography, the tomography reconstruction problem is to obtain a tomographic slice
image from a set of projections. A projection is formed by drawing a set of parallel rays through the 2D object
of interest, assigning the integral of the object’s contrast along each ray to a single pixel in the projection. In
this work we demonstrate some reconstruction algorithm by Python.

Key words: Computed tomography (CT), Fourier transform, image reconstruction, filtered back-
projection, Radon transform, linear transform.

Kompyuter tomografiyasida tomografiyani qayta qurish muammosi proeksiyalar to’plamidan
tomografik bo ’lak tasvirini olishdir. Proeksiya 2D gizigish obyekti orgali parallel nurlar to ‘plamini o 'tkazish,
har bir nur bo 'ylab obyekt kontrastining integralini proeksiyadagi bitta pikselga belgilash orgali hosil bo ’ladi.
Ushbu ishda biz Python tomonidan gayta qurish algoritmini ko ‘rsatamiz.

Kalit so’zlar: kompyuter tomografiyasi (KT), Furye transformatsiyasi, tasvirni gayta tiklash, filtrlangan
orga proyeksiya, Radon transformatsiyasi, chizigli transformatsiya.

B komnviomepnoii momoepaguu 3a0aua soccmarnosieHus momozpaguu cocmoum 8 mom, 4moowvl
noayuums u300padiceHue momoepagpuueckozo cpeza uz Habopa npoexyui. Ipoexyus gpopmupyemces nymem
npopucosku Habopa napaiievhvix Jayyel uepe3 unmepecyiowui 2D-00vexm, npuceoenus ummeepaia
KOHmMpacmuocmu 00vekma 6007b KaAdNcO020 Jay4ad O00HOM)Y NUKcenio 6 npoexkyuu. B smoil pabome mul
OeMoHCmpupyem HeKomopbiil anzopumm pekoncmpykyuu na Python.

Knrouesvre cnosa: xomnvromepnas momoepagus (KT), npeobpazosanue @ypve, pexoncmpykyus
uzobpasicenus, purbmposanuas oopamuas npoexyus, npeoopazosarue Paoona, nunetinoe npeobpasosarue.

Introduction. The problem of CT is to reconstruct the function z4(x, y) from its projections P(t, 8)

. There are analytic and iterative methods for CT image reconstruction. One of the widely used analytic
methods of CT image reconstruction is the filtered back-projection method. It can be modeled by

2(%, Y) :]’- ]‘3 S (e, 0) |co| @200 ol @, (1)
where o
S(w,0) = [ P(t,0)e " dt
is the 1D Fourier transform of P(t, &) . The i;;er integral of (1),
Qt,0) = | S(,0)| w| e *d e, ()

is a 1D inverse Fourier transform of the product S(c, 9)|a)| , Which represents a projection filtered by

a 1D filter whose frequency representation is | @ |. The outer integral performs back-projection. Therefore,

the filtered back-projection consists of two steps: filtration and then back-projection.

Thus, the Fourier transforms play the main role in (1)-(3). But in practice, due to the fact that we have
discrete values of the Radon transform, we have to approximately calculate the Fourier transforms in the
filtered back-projection [2, 3, 4].

Radon transform. In computed tomography, the tomography reconstruction problem is to obtain a
tomographic slice image from a set of projections [5]. A projection is formed by drawing a set of parallel rays
through the 2D object of interest, assigning the integral of the object’s contrast along each ray to a single pixel
in the projection. A single projection of a 2D object is one dimensional. To enable computed tomography
reconstruction of the object, several projections must be acquired, each of them corresponding to a different
angle between the rays with respect to the object. A collection of projections at several angles is called a
sinogram, which is a linear transform of the original image.
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The inverse Radon transform is used in computed tomography to reconstruct a 2D image from the
measured projections (the sinogram). A practical, exact implementation of the inverse Radon transform does
not exist, but there are several good approximate algorithms available.

As the inverse Radon transform reconstructs the object from a set of projections, the (forward) Radon
transform can be used to simulate a tomography experiment.

This script performs the Radon transform to simulate a tomography experiment and reconstructs the
input image based on the resulting sinogram formed by the simulation. Two methods for performing the inverse
Radon transform and reconstructing the original image are compared: The Filtered Back Projection (FBP) and
the Simultaneous Algebraic Reconstruction Technique (SART). For further information on tomographic
reconstruction (see [1, 5, 6, 7]).

The forward transform. As our original image, we will use the Shepp-Logan phantom. When
calculating the Radon transform, we need to decide how many projection angles we wish to use. As a rule of
thumb, the number of projections should be about the same as the number of pixels there are across the object
(to see why this is so, consider how many unknown pixel values must be determined in the reconstruction
process and compare this to the number of measurements provided by the projections), and we follow that rule
here. Below is the original image and its Radon transform, often known as its *sinogram*:

import numpy as np

import matplotlib.pyplot as plt

from skimage.data import shepp_logan_phantom
from skimage.transform import radon, rescale

image = shepp_logan_phantom()

image = rescale(image, scale=0.4, mode= ‘reflect’)

fig, (axl, ax2) = plt.subplots(1, 2, figsize=(8, 4.5))
axl.set_title(“Original”)

axl.imshow(image, cmap=plt.cm.Greys_r)

theta = np.linspace(0., 180., max(image.shape), endpoint=False)
sinogram = radon(image, theta=theta)

dx, dy = 0.5 * 180.0 / max(image.shape), 0.5 / sinogram.shape[0]
ax2.set_title(“Radon transform\n(Sinogram)”)
ax2.set_xlabel("Projection angle (deg)")
ax2.set_ylabel(“Projection position (pixels) )
ax2.imshow(sinogram, cmap=plt.cm.Greys_r,

extent=(-dx, 180.0 + dx, -dy, sinogram.shape[0] + dy),
aspect=‘auto )

fig.tight_layout()

plt.show()

Reconstruction with the Filtered Back Projection (FBP). The mathematical foundation of the filtered
back projection is the Fourier slice theorem [6]. It uses Fourier transform of the projection and interpolation in
Fourier space to obtain the 2D Fourier transform of the image, which is then inverted to form the reconstructed
image. The filtered back projection is among the fastest methods of performing the inverse Radon transform.
The only tunable parameter for the FBP is the filter, which is applied to the Fourier transformed projections.
It may be used to suppress high frequency noise in the reconstruction. “skimage” provides the filters ‘ramp’,
‘shepp-logan’, ‘cosine’, ‘hamming*‘, and ‘hann’:

import matplotlib.pyplot as plt

from skimage.transform.radon_transform import _get fourier_filter
filters = [ ‘ramp’, ‘shepp-logan’, ‘cosine’, ‘hamming‘, ‘hann’]

for ix, f in enumerate(filters):

response = _get_fourier_filter(2000, f)

plt.plot(response, label=f)

plt.xlim([0, 1000])

plt.xlabel( frequency’)

plt.legend()
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plt.show()
Applying the inverse radon transformation with the ‘ramp’ filter, we get:

from skimage.transform import iradon

reconstruction_fbp = iradon(sinogram, theta=theta, filter_name=‘ramp’)
error = reconstruction_fbp - image

print(f’FBP rms reconstruction error: {np.sgrt(np.mean(error**2)):.3g}")
imkwargs = dict(vmin=-0.2, vmax=0.2)

fig, (ax1, ax2) = plt.subplots(l, 2, figsize=(8, 4.5),

sharex=True, sharey=True)

axl.set_title("Reconstruction\nFiltered back projection™)
axl.imshow(reconstruction_fbp, cmap=plt.cm.Greys_r)
ax2.set_title(“Reconstruction error\nFiltered back projection ™)
ax2.imshow(reconstruction_fbp - image, cmap=plt.cm.Greys_r, **imkwargs)
plt.show()

Reconstruction with the Simultaneous Algebraic Reconstruction Technique

Algebraic reconstruction techniques for tomography are based on a straightforward idea: for a pixelated
image the value of a single ray in a particular projection is simply a sum of all the pixels the ray passes through
on its way through the object. This is a way of expressing the forward Radon transform. The inverse Radon
transform can then be formulated as a (large) set of linear equations. As each ray passes through a small fraction
of the pixels in the image, this set of equations is sparse, allowing iterative solvers for sparse linear systems to
tackle the system of equations. One iterative method has been particularly popular, namely Kaczmarz’ method
[7], which has the property that the solution will approach a least-squares solution of the equation set. The
combination of the formulation of the reconstruction problem as a set of linear equations and an iterative solver
makes algebraic techniques relatively flexible, hence some forms of prior knowledge can be incorporated with
relative ease. “skimage” provides one of the more popular variations of the algebraic reconstruction techniques:
the Simultaneous Algebraic Reconstruction Technique (SART) [1]. It uses Kaczmarz’ method as the iterative
solver. A good reconstruction is normally obtained in a single iteration, making the method computationally
effective. Running one or more extra iterations will normally improve the reconstruction of sharp, high
frequency features and reduce the mean squared error at the expense of increased high frequency noise (the
user will need to decide on what number of iterations is best suited to the problem at hand. The implementation
in “skimage” allows prior information of the form of a lower and upper threshold on the reconstructed values
to be supplied to the reconstruction.

from skimage.transform import iradon_sart

reconstruction_sart = iradon_sart(sinogram, theta=theta)
error = reconstruction_sart - image

print(f'SART (1 iteration) rms reconstruction error:
f’{np.sgrt(np.mean(error**2)):.3g}")

¢

fig, axes = plt.subplots(2, 2, figsize=(8, 8.5), sharex=True, sharey=True)

ax = axes.ravel()

ax[0].set_title(“Reconstruction\nSART”)

ax[0].imshow(reconstruction_sart, cmap=plt.cm.Greys_r)
ax[1].set_title("Reconstruction error\nSART")
ax[1].imshow(reconstruction_sart - image, cmap=plt.cm.Greys_r, **imkwargs)

# Run a second iteration of SART by supplying the reconstruction
# from the first iteration as an initial estimate
reconstruction_sart2 = iradon_sart(sinogram, theta=theta,
image=reconstruction_sart)

error = reconstruction_sart2 - image

print(f'SART (2 iterations) rms reconstruction error: *
f{np.sqrt(np.mean(error**2)):.3g}°)
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ax[2].set _title(“‘Reconstruction\nSART, 2 iterations ")
ax[2].imshow(reconstruction_sart2, cmap=plt.cm.Greys_r)

ax[3].set_title(“Reconstruction error\nSART, 2 iterations”)
ax[3].imshow(reconstruction_sart2 - image, cmap=plt.cm.Greys_r, **imkwargs)
plt.show()
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BOSHLANG*‘ICH SINFLARDA LEGO DIGITAL DESIGNER SIMULYATSIYA
MUHITIDA O’YNASH ORQALI ROBOTOTEXNIKA ELEMENTLARINI O’ RGATISH

Robototexnika to ‘garaklarini boshlang ‘ich sinflaridan boshlab tashkil etish magsadga muvofig. Bu
borada Yaponiya, AQSH, Germaniya ta’lim tizimi o rganib chigilganda, aynan ularda boshlang ‘ich sinfdan
boshlab, qurish va yasash elementlarini o 'rgatishda virtual LEGO dasturiy vositalaridan keng foydalaniladi.

Ushbu magolada umumiy o ‘rta ta 'lim maktabning boshlang ‘ich sinflarida qurush-yasashni o ‘rgatishda,
“Robototexnika” to ‘garaklarida Lego Digital Designer dasturidan foydalanish samarali natijalar berishi
batafsil bayon gilingan.

Kalit so‘zlar: Lego Digital Designer dasturi, SARP, LDraw kutubxonasi,robototexnika, didaktik vosita,
virtual didaktik vosita,vitual reallik, dasturiy vosita, innovatsion idrok, virtual model, virtual loyiha.

K/ly6bl po6om0mexuuku acenameilibHo opeanu3zoevleams C HauanbHou wKoabl. B cesazu ¢ smum npu
usyyeHuu cucmem obpazosanus Anonuu, CILIA u ['epmanuu umeHHO 6 HUX WUPOKO UCHOAbIYEMCS
supmyanvnvii copm LEGO 0ns obyuenusa snemenmam cmpoumenscmeda u cCMpoOUmenbCmed, HA4UHASL C
HaYaIbHOU WKObI.

B smoii cmamve nodpobro paccrkaszvisaemcs, Kax UCHONb30GAHUE NPOSPAMMHO20 obecnevenus Lego
Digital Designer ¢ kny6ax po6omomexuuxu modsxcem 66imo 3phhexmusnvim npu 0Oyuenuy CmpoumenbCmesy 6
HA4YAjlbHbIX Kldccax O6M/;€06pa306(lmeﬂbHOIj UKoOJ1bl.

Knrouesvie cnoea: npocpammnoe obecneuenue Lego Digital Designer, SARP, 6ubiuomexa LDraw,
POOOMOmMexXHUKA, OUOAKMULECKUL UHCMPYMEHM, GUPTMYATbHbIN OUOAKMUYECKUL UHCIPYMEHN, GUPINYAIbHASL
peajlbHocnb, I’lpOZpaMMHbllz UHCMpymeHnnt, UHHOBAYUOHHOE  e60cnpusmue, supnyajlioHas MO()eJZb,
BUPMY ATILHBIL NPOEKNL.

It is advisable to organize robotics clubs from primary school. In this regard, when studying the
education systems of Japan, the United States and Germany, it is in them that virtual LEGO software is widely
used to teach the elements of construction and building, starting from primary school.

This article details how the use of Lego Digital Designer software in robotics clubs can be effective in
teaching construction in the primary grades of general secondary school.

Key words: Lego Digital Designer software, SARP, LDraw library, robotics, didactic tool, virtual
didactic tool, virtual reality, software tool, innovative perception, virtual model, virtual project.

Kirish. Robototexnika to’garaklarini boshlang‘ich sinflaridan boshlab tashkil etish magsadga muvofig.
Bu borada Yaponiya, AQSH, Germaniya ta’lim tizimi o’rganib chigilganda, aynan ularda boshlang‘ich sinfdan
boshlab, qurish va yasash elementlarini o’rgatishda virtual LEGO dasturiy vositalaridan keng foydalaniladi.

Bizda o’rta ta’lim bo’g‘inida DTSga muvofiq badiiy qurish-yasash mashg‘ulotlarini boshlang‘ich
sinflarda o‘tkazish rejalashtirilgan. Bunday mashg‘ulotlarni o‘tkazish uchun bolalarga turli-tuman tabiiy va
badiiy materiallar zarur bo‘lganligi sababli, o‘gituvchi bu masalaga o‘z e’tiborini ko‘proq qaratishi kerak
bo‘ladi O‘gituvchi barcha bolalarni bunday materiallar bilan ta’minlay olmagani tagdirda bu ishga virtual
dasturiy vositalardan foydalansa yugori ta’limiy, rivojlantiruvchi natijalarga erishiladi.

Qurish—yasash mashg‘ulotlariga xos bo‘lgan bir muhim jihat shundaki, bunda o‘gituvchi va bolalar
amaliy ishlarning bir vaqgtni o‘zida bajaradilar. Ayrim mashg‘ulotlarda (ko‘pincha 3-4-sinflarda) amaliy ish
uchun hamma tayyorgarlik ishlari tugangani va topshirig barcha bolalar uchun tushunarli bo‘lganidan so‘ng
asosiy ishga o‘tiladi. Badiiy qurish-yasash mashg‘ulotlarida o‘gituvchi bolalarni fagat bir xil material
yordamida ishlash bilan chegaralab go‘ymasligi lozim. Mashg‘ulotlarning samaradorligi bolalarni uyda
kompyuter oldida o’tirib ham bu topshiriglarni bajarishi mumkin. Bunda o’qgituvchiga LEGO virtual dasturiy
vositalari yordam beradi.

Asosiy gism. Texnologik jarayon, bizni o‘zgartirib, hayotimizning, shu jumladan ta’lim sohalarini ham
tubdan o°zgartiradi. Bolalar bog‘chalari va maktablari o‘gitishda yuqori texnologiyali sanoat yutuglaridan
tobora ko‘prog foydalanmoqdalar. “Aqlli” elektron platalar yoki o‘quv go‘llanmalaridan allagachon ozgina
odam hayron bo‘lishi mumkin bo‘lgan bor narsa. Robototexnika tarixiga nazar solsak, umumiy gabul gilingan
atama 20-asrning o‘rtalarida paydo bo‘lganiga garamay, robotni yaratish g‘oyasi uni texnik jihatdan amalga
oshirish mumkin bo‘lgan vagtdan ancha oldin paydo bo‘ldi . Masalan, Praga Golem hagidagi afsonani yoki
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chex yozuvchisi Karel Lapekning “Rossumovi univerzalni roboti” (Rossum universal robotlar) pesasini
olaylik.

Robototexnika - bu ko‘plab boshga fanlarni o°z ichiga olgan mustaqil fan, shuningdek to‘liq sanoat va
igtisodiyot. Robototexnika ma’nosining o‘zi odamlarni almashtirishga mo*ljallangan texnik tizimlarni yaratish
g‘oyasida yotadi. O‘zbekistondagi robototexnika maktabini shakllantirish va ommalashtirish rivojlanish
bosgichida. An’anaviy “mavhum” usulidan foydalangan holda maktablarda dasturlashni o‘rganishda, aksariyat
bolalar uchun mavzu juda giyin va zerikarli tuyuladi. Didaktik vositalar o‘yin-kulgi usulida o‘rganish, robotni
boshgarish va gaysi jarayon to‘g‘ri, gay biri noto‘g‘ri ekanligini tushunish o’quvchilarga to‘g‘ridan-to‘g‘ri
tajriba va robot tizimlarini boshgarish bo‘yicha tushuncha beradi. Bu gizigarli va tushunish oson. Hozirgi
vagtda robototexnika hali ham rivojlanishning boshlang‘ich bosgichida, shuning uchun ham maktab predmeti
sifatida yanada ommalashib, maksimal o‘quvchilar soniga yetishish uchun barcha zarur shartlarga ega [1].

ESchoolnews onlayn-nashri EdTech sektori mutaxassislari tomonidan kuzatilgan robototexnika
sohasidagi bir necha asosiy tendensiyalarni ta’kidlab o‘tdi:

1. Robototexnika bo‘yicha ta’lim tobora ommalashib bormogda. Dasturlash va robototexnika darslarini
jihozlash uchun hamma maktablarda ham mablag* kiritish imkoniyati mavjud emas, ammo bunday sinflarning
paydo bo‘lish tendensiyasi mavjud. Endi robototexnika ishlab chigaruvchilari mavjud to‘siglarni olib
tashlashga urinmoqdalar, masalan, Edison platformasi o*qituvchilarga bepul o‘quv va o‘quv materiallarini, shu
jumladan dars rejalarini taklif etadi.

2. Dasturlash fagat o’g‘il bolalar uchun degan tushuncha hozirgi kunda o’z ma’nosini yo’qotib
bermogda. Hozirda ko‘pgina kompaniyalar genderga bog‘lig bo‘lmagan robot yechimlarini ishlab
chigmoqgdalar, masalan, Finchning BirdBrain roboti jinsidan gat’iy nazar, bolalar e’tiborini jalb gilish uchun
yaratilgan bo’lib, go‘g‘irchoq yoki mashinaga ham o‘xshamaydi.

O’rta maktab boshlang‘ich sinflarda robototexnikani o‘rganish bo’yicha o’quv dasturlari ishlab
chigilmagan yoki ishlab chigilgan bo’lsa ham bola yosh toifalari va gizigishlari inobatga olinmagan. Jahon
ta’lim tizimida robototexnika bo‘yicha ta’lim dasturlari o‘rta maktab o‘quvchilariga garatilgan. Bugungi kunda
dunyodagi rivojlangan davlatlarda barcha maktablarda dasturlash, robototexnika elementlarini o’rgatish
maktabgacha va boshlang‘ich ta’limdan boshlanadi [2].

Mamlakatimizda robototexnika rivojlanish istigbollari va ularni yosh avlodiga o‘rgatish imkoniyatlarini
oshirishda biz quyidagi vitual dasturlarni keltirmogchimiz:

LEGO ® Digital Designer ™ yoki LDD - bu erkin foydalanish mumkin bo‘lgan SAPR kompaniyasining
dasturiy vositasi. Kichik yoshdagi bolalarda robototexnika boshlang‘ich loyihalarini yaratishda, aynigsa, bola
o‘zining ragamli robotlarini ishlab chigishida ushbu dizayn dasturiy vositasi juda foydali hisoblanadi [7].

LEGO ® Digital Designer ™ da modellashtirish juda sodda va boshga tizimlar bilan tagqoslash oson,
mahsulot assortimenti SAPR , dasturiy ta’minot LDD robotni yaratish jarayonini yoki LEGO ® ning boshga
modellarini aniq aks ettiradi. Model qurilgandan so‘ng, LDD ishlatiladigan barcha gismlarni, shuningdek robot
yoki modelni yaratish ketma-ketligini, ya’ni jismoniy robotni yaratish uchun ishlatilishi mumkin bo‘lgan
ko‘rsatmalarni namoyish etadi.

@ droidbot2.Ixf - LEGO Digital Designer (=] <
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1-rasm. Dastur oynasi
LEGO ® Digital Designer ™ dasturiy mahsuloti mutlago bepul bo’lib, uni quyidagi havoladan yuklab
olish mumkin (bepul):
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- === > LEGO® Digitial Designer-ni tahrirlashni yuklab oling va o‘rnating
(LEGO ® uchun kompvuter yordamida loyihalashtirilgan SAPR tizimi ) <-

LEGO® Digitial Designer (LEGO ® uchun kompyuter yordamida loyihalashtirilgan SAPR tizimi )
grafik muharriri bilan ishlash davomida bola turli jihozlarni konstruksiyalash va loyihalashni LEGO gismlarini
birlashtirish orgali o’rganadi. Dasturning asboblar panelida qurilish va konstruksiyalash uchun turli xil va
shakldagi qurilish elementlari mavjud bo‘lib, bolalar ulardan oz fantaziyasiga tayangan holda inshootlar
bunyod etadilar: misol uchun ko‘rgan tarixiy obidalari, uylar, garajlar, ferma va shu kabilar. Qurilish bilan
mashg‘ul bo‘lgan bolalar bu yerda juda ko‘p narsalarni o‘zlashtirib oladilar. U bolalarning matematik
qgobiliyatlarini rivojlantirishga, ijtimoiy ko‘nikmalarni egallashga yordamlashadi, muammolarni hal etish
tajribasini beradi. Bu yerda, shuningdek, ijodiy yondashishni namoyon etish va bajariladigan ishga diggatni
jalb etishni o‘rganish mumkin [8].

Bundan tashgari LEGO Digital Designer dasturi ko’plab fayl formatlarini go’llab quvvatlaydi,
yaratilgan 3D Lego modellarini SARP dasturlari o’rtasida almashish mumkin. Virtual robototexnika vositalari
to‘plami LDraw kutubxonasidan fayllarini simulyatorga import qgilib ishlatish mumkin.
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2-rasm. Asboblar paneli
LDraw kutubxonasini quyidagi havolada ko‘rsatilgan rasmiy veb-saytidan yuklab olish (bepul) va
o‘rnatilishi mumkin:
https://www.ldraw.org/help/getting-started.html

LDraw all-in-one kutubxonasini o‘rnatgandan so‘ng siz o‘zingizning modellaringizni xotira kartasiga
eksport gilish uchun LEGO Digital Designerni yangilashingiz mumkin. Buning uchun Virtual robototexnika
vositasi menyusidagi Yordam tugmachasini bosish kifoya.

Ushbi dasturiy vositalardan nafagat texnologiya darslarida balki boshlang‘ich sinflar uchun tashkil
etilgan “Robototexnika” to’garaklarida ham foydalanish mumkin. “Robototexnika” to’garaklarida bolalar o’z
fantaziyalari asosida turli xil loyihalarni yaratishlari mumkin.

Shuni ta’kidlashni istardimki, robototexnika to‘garagini tashkil gilishning dastlabki kunlaridanoq biz
bolalarga jamoaviy tuyg‘u va sinfdagi har bir o‘quvchi uchun javobgarlik hissini singdirishga harakat
gilmogchimiz, chunki ular bir jamoaning kelajakdagi a’zolari hisoblanadi. Bundan tashgari, o‘quv jarayoni
davomida bolalar nizoli vaziyatlardan chigish ko‘nikmalariga ega bo‘ladilar, o‘zlari garor gabul gilishadi va
muammolarni hal gilishda jamoada yetakchilik tuyg‘usini namoyon etadilar. VVa eng muhimi, bolalar yangi
kasblarni o‘rganadilar. Asosiy robototexnika dasturi boshlang‘ich sinfadan to yugori sinflargacha turli
platformalar ko‘rinishida tizimli rivojlantirilib kelgusida muammolarni mustaqil hal etish uchun muhim
poydevor vazifasini bajaradi. Bunda har bir bolaning yosh toifasiga garab dasturlar belgilanadi. Robototexnika
to’garaklarida darslari mantigiy ketma-ketlikda olib boriladi. Masalan, yosh guruhdagi bolalar robot
hayvonlarning modellarini yig‘ishadi va shu bilan atrofdagi dunyo hagida ma’lumot olishadi. Katta yoshda
(12 yoshdan katta) sanoat robotlarining mini-modellari yig‘iladi: robotlashtirilgan go‘l, saralash bilan ishlab
chiqarish liniyasi va boshgalar. Bunda o‘quvchilar avval konstruktor va uning gismlari nomi bilan tanishadilar.
Keyin ular turli xil tishli gildiraklarning ishlarini o‘rganadilar, ular darsda o‘rgangan tishli qutilaridan
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foydalangan holda modelni yig‘ishni boshladilar, keyin modelni dasturlashdi. Keyin bu amallarni bajarib,
talabalar robot ishlari va ganday tushuntirish, ularning model iborat. Ularning ixtiyorida 20 dan ortiq
operatsion modellar mavjud: hayvonlar, samolyotlar, dastgohlar, harbiy texnika, shuningdek, maishiy texnika
modellari (mikser, ventilator, tikuv mashinasi). LEGO o‘quv to‘plamlari asosida materiallardan foydalangan
holda o‘quv jarayoni shakllantiriladi. 6 yoshdan 14 yoshgacha bo‘lgan bolalar toifasida — “LEGO Education”
konstruktorlari, ular bolalarning LEGO to‘plamlariga o‘xshash, ammo ta’limga imkoniyatiga ega. Kattarog
yosh toifasida - Arduino mikrokontrollerlariga asoslangan konstruktorlar ishlatiladi.

Xulosa. To‘garakda interfaol usulda o‘tkaziladigan darslar odatda nazariya va amaliyotga bo‘linadi.
Nazariya vizual slaydlar bilan, robotlarni yig‘ish va dasturlash esa nazariy bilimlar bilan ta’minlanadi.
Robototexnika to‘garaklari bolalarga nafagat robototexnika bo‘yicha umumiy bilimlarni berishga, balki
go‘llarning nozik motorikalarini rivojlantirishga yordam beradi hamda fazoviy va mantiqiy fikrlash bolaning
nutq qobiliyatiga ijobiy ta’sir ko‘rsatadi. Robototexnika bolalarga amalda matematika va fizika kabi fanlarni
o‘rganish zarurligini anglashga imkon beradi, bu o‘quvchilarga ikki o‘lchovli tushunish va izohlashni
o‘rganishga imkon beradi. 3D modellarni yaratish, dizayn ishlanmalarini qurish va sinovdan o‘tkazish,
matematik va ilmiy tushunchalardan hayotiy muammolarni hal gilish uchun foydalanish uchun chizmalar.
Kelajakda, albatta, bu ularga kasb tanlashda yoki boshga muhim masalalarda anigroq garor gabul gilishga
sezilarli yordam beradi. Yugorida aytib o‘tilganimizdek sinfdan tashgari to°‘garaklarda, texnologiya
darslarining qurush va yasash mavzularini o’tishda LEGO Digital Designer o‘quv robotlashtirilgan
platformasidan foydalanamiz, bu dasturiy ta’minot bilan birgalikda universal ta’lim vositasi hisoblanadi. Bu
dasturni to’garaklarda magsadli va tizimli qo‘llash orgali o’quvchilarda kreativ ijodkorlikka oid ko’nikmalarni
ya’ni, ijodiy faoliyat, ixtirochilik, tadgigotchilik g‘oyalarini yoshlikdan shakllantirishimizga imkon beradi.
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PROSPECTS

The relevance of the study is due to the fact that human life today is impossible to imagine without
modern technology. Digital technologies are beginning to penetrate into many aspects of society. Education
in this process is no exception. The purpose of the article is to consider the priority areas of the educational
process, their advantages and threats based on the analysis of the capabilities of digital technologies. The
article analyzes the advantages and disadvantages of electronic education, shows the forms of digitalization
that require an integrated approach from the education system that would set new goals, change the structure
and content of the educational process.

Key words: digital technology, competitive educational model, e-education system, forms of
digitalization of the educational environment, advantages and disadvantages of e-education.

Tadgigotning dolzarbligi shundaki, bugungi kunda inson hayotini zamonaviy texnologiyalarsiz tasavvur
gilib bo Imaydi. Ragamli texnologiyalar jamiyatning ko ‘p jabhalariga kirib kela boshladi. Bu jarayonda za ’lim
ham bundan mustasno emas. Magolaning magsadi ragamli texnologiyalar imkoniyatlarini tahlil gilish asosida
ta’lim jarayonining ustuvor yonalishlari, ularning afzalliklari va tahdidlarini ko rib chigishdir. Magolada
elektron fa’limning afzalliklari va kamchiliklari tahlil qilinadi, ¢a’lim tizimidan yangi magsadlarni
go 'yadigan, o ’quv jarayonining tuzilishi va mazmunini o zgartiradigan kompleks yondashuvni talab giladigan
ragamlashtirish shakllari ko 'rsatilgan.

Kalit se’zlar: ragamli texnologiya, raqobatbardosh ta ’lim modeli, elektron ta 'lim tizimi, ta lim muhitini
raqamlashtirish shakllari, elektron ta’imning afzalliklari va kamchiliklari.

AKmy(l]leOCfnb UCCne008anus 05yCJZ06]l€H(l mem, 4mo OJfCU3Hb UejloeeKda Ce200HA HEBO3MOICHO
npedcmaeumb oes COBPEMEHHDBIX MexHonA02UL. L(uqbpoebze mexHojlocuu HaduHaront npoHuKamsb 60 MHOcUe
acCneKknmbvl HCU3HU 06%;6011’[661. O6y’i€Hu€ 6 9mom npoyecce He UCKIIYeHUue. UEJZb cmambvu - paccmompembs
npuopumenHsvle HanpaeieHusl 06pa306ameﬂbH020 npoyecca, ux npeumywiecmeda U yepo3bl Ha OCHO8e arnalusa
803MOdICHOCIeEl Yupposvlx mexHonocul. B cmamve ananuzupyiomcs npeumyujecmea u HeooCmamru
INEKMPOHHO20 00PA308aHUSL, NOKA3AHbL GopMbl Yupposuzayuu, mpebyowue om cucmemvl 00pA306aHUs
KOMNIIEKCHO20 N00X00d, KOmMOpwlii Obl CMABUL HOBble Yelu, USMEHSL CHMPYKmypy U Ccooepiicanue
06pa306am€]le020 npoyecca.

Knrouesvle cnosa: yugposvie mexnonocuu, KOHKYPEHMOCNOCOOHAs. 00pa3z06amenvhas Mooey,
cucmema 21eKmMpoOHHO20 00PA308aHuUs, (YOPMbL YUPpPosu3ayuy 00PA3068amMeabHOU CPedbl, NPEUMYUeCmed u
Heoocmamxu IJIEKMPOHHO20 06pa306(1Huﬂ.

It is no secret that the use of digital technology is considered a basic requirement in many professional
fields. This, of course, also applies to education. Teachers can now communicate more effectively with digital
technology, so learning opportunities are greatly expanded.

Today, teachers can communicate with peers from around the world, from other institutions and schools.
They have long since left the offline space of conferences and meetings and are happy to participate in
webinars, video conferences, online chats.

Digital technologies in education are a way of organizing a modern educational environment based on
digital technologies.

Digital technologies are developing at a tremendous speed. Many areas of activity are moving to digital
systems: hospitals, catering establishments, educational institutions. Experts are increasingly talking about the
transition of the school curriculum to electronic format. When this idea is implemented, not only the education
system will change, but also its meaning and purpose.

The modern formulation of school education is fundamentally different from the old one. Digitalization
of education is the name of the process of transition to an electronic system.

Digitalization of education: features and properties. So far, it is difficult to talk in detail about future
changes, but now we can say what will change.

Study materials, plans, classes, journals and diaries - all this will online versions. The student will be
able to conduct lessons without leaving home, via the Internet. Electronic resources will be created on which
the student will find detailed information for classes.
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Teachers will have to learn the new education system. This profession will change completely.
Digitalization means self-study of the material. The teacher acts as an assistant, a curator, who will have to be
contacted only when necessary.

In connection with the globalization of the education market, a new set of requirements for the national
education system is being formed. One of the main requirements is the ability to work in a specific and rapidly
changing educational market. This ability can be provided in universities with a process-oriented management
structure and automated business processes within the institution itself. In the age of the information revolution,
a strong lag in the use of digital educational technologies creates a serious danger in a sharp drop in the quality
of education and dissatisfaction of social needs. And the reasonable conservatism present in education turns to
stone. Hence, the need arose for a sharp increase in the level of use of digital technologies, high-quality
retraining of teachers of higher education, which must be carried out in stages.

In modern society, with constantly changing socio-economic conditions and the use of digital
technologies, the requirements for higher education and graduates have changed:

— qualification of teachers;

— new generation methods [2].

The relevance of this study is the low level of knowledge of teachers regarding the use of digital
technologies as a teaching tool. In line with the 2020-2025 e-education concept, higher education teachers
must undergo professional training in e-education.

Innovation in the management and educational process of an educational institution based on IT
technologies is a key mechanism that allows you to create advantages in a competitive environment. The main
measures in the development of informatization are the creation of a reliable and efficient infrastructure, the
introduction of unified methods of access to data, improving the manageability of the entire complex of
information resources, as well as ensuring the compliance of two strategies - the strategy of informatization
and the strategy of the university as a whole [3]. The integrated implementation of these activities can be linked
to the formation of a corporate information environment, which ensures the integration of information
resources and allows you to automate the educational process in accordance with the organizational structure
and academic policy of the university.

Among the strategies of universities for integration into the international educational space are the
creation of open international campuses in other countries, the attraction of foreign scientists, teachers and
students, the support of academic mobility programs for their own scientists and the organization of foreign
practices for students.

While countries with traditionally high quality education, remain attractive to foreign students, new
countries and regional educational centers are emerging in this field, competing for income from educational
activities and the intellectual capital of foreign students. Every university, regardless of the chosen strategy,
must go through a digital transformation. This transformation is not only and so much in the implementation
of IT solutions, but as a whole is a significant cultural and organizational change at the university. The
transition to a digital university implies the introduction of more flexible and seamless processes, a change in
corporate culture, and process optimization.

The urgency of the transition is due to several factors. Firstly, nowadays almost all students belong to
the digital native’s generation, they show a much greater inclination to apply new technologies in their daily
life. Especially it concerns IT and Internet technologies, as well as their application not only in the professional
field, but also for socialization and communication. Thus, digitalization of the university will make it more
tailored to the target audience. This will definitely lead to an increase in the competitiveness of the university
in the education market, the creation of additional value and the attraction of students.

The second argument is the increased competition among universities, especially in top-ranked
universities. Due to the globalization of the market, the struggle for a student will no longer take place within
one country or a cluster of countries, but at the international level. Thus, the creation and preservation of the
competitive advantage of the university will be determined by the timeliness of the introduction of new
technologies and, as a result, the readiness for fundamental shifts towards the educational system of the new
generation.

The third argument comes from the need to digitize the internal processes of the university to increase
the efficiency of interaction between departments at the level of the entire educational institution. This is
necessary to carry out all the innovative and cultural transformations that are required from the university in
the transition to a new educational model.

Among the interesting digital innovations, it should be noted the rapid adaptation of online learning,
which is expressed in the form of the development of blended learning and the active development of online
MOOCs (Massive on-line open course). The dynamics of the development of online learning is demonstrated,
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in particular, by the growth of available online courses, the number of which has doubled annually in recent
years. More than 4,200 courses are now offered from over 500 universities. The emergence of a growing online
segment of educational services could completely change the landscape of this sector: in addition to doubling
the number of courses offered and the number of students annually, the projected consolidated revenue of the
MOOC market will increase more than fivefold by 2020, according to some estimates [7].

Additional areas of application of digital technologies in education are the development of digital
libraries and digital campuses of universities, which have already been implemented by many universities.

Thanks to digitalization, today everyone can gain access to information that was previously available
only to experts and scientists. The world of education and science has become global, now it is almost
impossible to find a student, teacher or scientist who has not visited foreign universities as part of academic
mobility programs. In the course of unprecedented changes, many universities are trying to adapt and find their
place on the global scientific and educational map, while maintaining their unique qualities and competitive
advantages.

The issues that now confront the universities boil down to the choice of a strategy for further
development and the choice of the direction on which it is planned to focus. It is obvious that a digital
transformation program should already be developed for the transition to a competitive educational and
research model in the future. Universities striving to maintain their positions in the global education market
are faced with the task of entering the international scientific and educational space. In particular, some of the
criteria in the QS World University Ranking assess the degree of university globalization in terms of the share
of foreign students and teachers. THE ranking takes into account the proportion of foreign students, the
proportion of foreign faculty members and the number of articles published in co-authorship with foreign
research groups.

We recommend model of the organization of the educational process using digital technology (1-
picture).
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1- picture. Model of the organization of the educational process using digital technology
In the digital age, there is a significant need to retrain higher education teachers. There is a big gap
between the knowledge of teachers working with the old store of knowledge and using digital technologies,
which are constantly increasing in quantity and quality every day. Teachers do not have time to keep track of
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modern trends in information technology in an avalanche of information due to the heavy workload in their
daily work.

Taking this into account, it is necessary to properly organize the phased retraining of teaching staff in
the use of digital technologies and the development of new generation methods [1]:

1) an electronic journal should be introduced at the university, with which not only teachers, but also
students and parents should work, in which you can view the electronic schedule, marks and assignments, as
well as use messages to correspond with teachers, thus form the electronic culture of the user.

2) after mastering the first stage, there is a need to use technical teaching aids in the field of electronic
education, namely, the use of technical teaching aids in the educational process in the form of creating
information and control systems for managing the content of electronic documents, checking, control
homework, tests, slices of students’ knowledge. There is an opportunity in the form of feedback to view the
report of each student on the Internet.

With the use of modern electronic learning technologies, it is possible to personally develop students,
taking into account their psychological and physiological abilities.

In general, what is the value of IT for the development of educational activities of the university? The
following arguments can be distinguished:

—improving the quality of teaching through a more complete use of available information, increasing
the motivation of students and the creative activity of teachers;

— increasing the effectiveness of the educational process based on its individualization and
intensification;

— introduction of new educational technologies - developmental and project-based training, business
games, visualization, simulation, distance learning;

— integration of various types of activities (educational, educational and research, scientific);

— reduction dependence of the student on the teacher;

— improving the assessment of educational achievements based on computer testing [8].

Consider the features of e-education, which consists of 6 modules, namely:

— time reduction in the development of technical skills of students;

— increase in the number of training tasks;

— achievement of the optimal pace of the student’s work;

— easily achieved level differentiation of learning;

— the student becomes a subject of learning, as he actively has to work in the classroom;

— increase the motivation of learning activity.

Recently, the question of how to correctly create a model at the university, in the center of which there
will be a student, under whom it is necessary to form information services and organize the educational process
so that the teacher ceases to be both the only source of knowledge and the examiner [4].

Information technologies that we adopt in the educational process greatly changes the role of the teacher,
who from the only bearer of knowledge turns into a learning manager and mentor, directing and controlling
the efforts of students to master a certain program - through individual assignments, identifying appropriate
learning resources, creating joint opportunities for training, as well as providing your understanding of the
material and consulting support both during the face-to-face process and in learning environments and virtual
interaction. The teacher remains, of course, a key one, but still one of the participants in the educational
process, and not boldly at the blackboard, but with a remote control at a projector or at a computer in an
information environment. These changes are easier to articulate than to implement, and the success or failure
of a new approach depends on the human factor and the willingness of teachers to enter virtual classrooms and
environments.

Modern didactics of vocational education for the successful implementation of the possibilities of digital
technology should be focused on the formation of a professional culture graduate. Therefore, 1 would like to
draw your attention to one of the most important aspects of the problem of introducing digital technologies -
didactic, since information technologies allow you to adapt the personality traits of the student to the specifics
of the discipline being studied - its conceptual complexity, abstractness in the study of electrical, hydraulic and
other circuits, etc. Lack of understanding and lack of reliance on patterns and didactic principles of organizing
the educational process do not make it possible to effectively use the resources of digital technologies in the
educational process.

The main plus of digitalization:
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Accustoming to independence. Since the future system implies independent work, the child will
understand from childhood that he himself must strive for knowledge. Such upbringing in the future will make
a person’s character more solid. Without undue care from teachers, the student will achieve better results.

No paperwork. Students have to carry several textbooks and notebooks at once, which take up significant
space and weigh a lot in a bag. The load can be so strong that the child’s body will ache. Digital education
saves a person from a mountain of papers and books. The computer will hold all textbooks and manuals, and
the tablet will replace workbooks.

Economy. Since Digitalization eliminates paper versions, parents do not have to spend money on
notebooks, textbooks, pens and other stationery. Moreover, school supplies are very expensive. Electronic
versions will need to be replaced with new ones only in case of breakdown of old equipment.

Simplification of the work of teachers. The teaching profession is considered one of the most difficult.
A lot of energy and nerves are spent on educating young minds. In a digital system, the teacher’s job is about
helping. The teacher sets the direction in which students develop. Students turn to him only in controversial
situations.

Step into the future. The transition to digital education is a significant stage in the creation of Internet
technologies. Now science is developing at a high speed, new structures appear every day. Digitalization of
education will help schoolchildren to better navigate the information world in the future [6].

Modern digital technologies provide new tools for the development of universities and other educational
institutions around the world. Digitization provides opportunities for sharing lessons learned and knowledge,
enabling people to learn more and make better decisions in their daily lives.

Disadvantages of online education:

Risk of negative outcome. These changes will be dramatic. There is no way to say for sure whether such
an innovation will be positive. This system will be applied for the first time, so it will not be possible to
compare with something like that.

Lack of creativity. Scientists have proven that color design helps a person remember information better.
Even adults are encouraged to create their own notes with minor adjustments. It also fosters creativity.
However, information technology excludes the opportunity to prove themselves. Electronic versions are "dry"
in nature. The student will quickly get used to the boring storytelling. Student’s creativity will suffer markedly.

Decreased mental alertness. This phenomenon can be observed already now. A person does not need to
think about something, he has ceased to independently obtain information. It is enough to have access to the
Internet to find out the necessary information. This leads to a weakened thinking ability.

Poor socialization. When a student first comes to school, there is only a small chance that he will meet
a friend there. The child immediately finds himself in another society, where he does not know anyone. In the
institution, he receives not only knowledge, but also makes friends, learns to interact with society. The
information system significantly reduces the level of human socialization. This will affect the further
development of the personality.

Problems with physical development. Vision and fine motor skills will change first. Long-term use of
screens leads to eye fatigue. Over time, there will be: dryness; redness; irritation; deterioration of vision. In the
next generations, it is unlikely that there will be a person with good eyesight. However, technology may
become safer for child development in the future. Working with the keyboard and tablet will change the
physiology of the fingers. The structure of bones, joints and muscles may change.

Absolute control. This applies to students, educators and parents. A personal file is set up for each
person, detailed information about the family is collected. This will lead to total control of society. At a lower
level, a child cannot hide anything from adults. Previously, it was possible to hide the diary, correct the
assessment, and keep silent about the comment. In the future, this will not be possible, which is bad for
children. This will noticeably hit the independence. When a child faces problems, he tries to solve them
himself, albeit in the wrong ways [5].

Note that the informatization and digitalization of the education system is a continuous process and an
inevitable trend in the development of modern education, and therefore the teacher must follow the path of
acceptance, development of information technologies, and not opposition, rejection. At the present stage of the
development of education, information technology is one of the basic methods, forms of teaching, which have
great educational and educational potential.
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Ziyomat SHIRINOV

Buxoro davlat universiteti

amaliy matematika va dasturlash texnologiyalari
kafedrasi o‘gituvchisi

C# DASTURLASH TILIDAGI BOSHQARUVNI KETMA-KET UZATISHNI AMALIY
O‘RGANISH

Dasturlash bo ‘yicha bo ‘ladigan olimpiadalarga boshlang ‘ich tayyorgarlik ko ‘rish uchun sodda
dasturlar tuzish va ularni tekshirib ko ‘rish uchun robocontest.uz sayti bilan ishlash usullari keltirilgan.

Kalit so‘zlar: dastur, dasturlash, chizigli dastur, kompyuterda dasturlash, goto, ifodalar, shart
operaorlari, takrorlash operatorlari, tiplar, o ‘zgaruvchi.

Bom cnocobwr cozdams npocmyto npocpammy Ol HAYANLHOU NOO20MOGKU K OAuMnRuade no
npozpammuposanuio u pabomams ¢ catimom robocontest.uz ons ux mecmuposanusi.

Knrouegvle cnoga: npozpamma, npopamMmuposarue, JAUHEUHAS NpPO2paAMMA, KOMHbIOMeEpHOoe
npocpammuposanue, Qot0, ewipasiceHus, YCI06Hble ONEpPamopsl, UMEPAYUOHHbIE ONEPAMOopdvl, MUNbI,
nepemeHHbvle.

Here are ways to create a simple program for the initial preparation for the Olympiad in programming
and work with the site robocontest.uz to test them.

Key words: program, programming, linear program, computer programming, goto, expressions,
conditional operators, iteration operators, types, variables.

Kompyuterda dasturlash bu — kompyuter mikroprotsessori uchun turli buyruglar berish, gachon, gayerda
nimani o‘zgartirish va nimalarni kiritish yoki chiqgarish hagida buyruglar berishdir [4].

1960-yillarda dasturlash guruhlarining eng asosiy giyinchiliklari boshgaruvni uzatish bilan bog‘liq
bo‘layotganligi ma’lum bo‘ldi. Bunga asosiy sabab esa boshqgaruvni uzatishda qo‘llaniladigan goto operatori
bo‘lib chigadi.

Bohm va Jacopini olib borgan tadgiqotlar dasturlashni goto operatorisiz ham tashkil gilish mumkinligini
ko‘rsatdi. Ularning tadgiqolari boshgaruvni ketma-ket uzatish, tanlashli uzatish va takrorlashli uzatish shaklida
ifodalash mumkinligini ko‘rsatdi [1].

Bu uzatishlar uchun bugungi kunda dasturlash tillarida go‘llaniladigan ifodalar, shart operatorlari va
takrorlash operatorlaridan foydalaniladi. Umumiy olganda C# dasturlash tilida yuqorida sanab o‘tilgan
uzatishlarni 7 ta operatorlar va ifodlar yordamida tashkillashtirish mumkin. Bu jarayonda C# dasturlash tilida
sodda dasturlar tuzishda undagi dastur tuzilishini bilish va unga go‘shimcha ravishda ifodalar yozish va
boshgaruvni uzatishni qo‘llashni bilish yetarli.

Bu jarayonni quyidagicha tashkil gilsa bo‘ladi.

1-C# dasturlash tilida dastur tuzilishini o‘rganish:

using System;

namespace Dastur {

class masalal{

static void Main(string[] args) {

//dastur yoziladigan gism.

by
}
}

Bu tuzilish barcha sodda dasturlarda bir xil yoziladi. Shuning uchun bu yerda kelgan barcha sozlarga
dasturlashni endi o‘rganayotgan kishi e’tibor bermasdan shunchaki yozib go‘yishi magsadga muvofig.
Tushunchalarni nima ekanligini darhol bilishga gizigishi uning vaqtini noto‘g‘ri sarflashga olib kelishi
mumkin. Sababi yogoridagi tuzilishda gatnashgan nomlar fazosi, sinf, metod, izoh va nomlar fazosi e’loni kabi
tushunchalar yaxshi dastur yozish ko‘nikmasiga ega bo‘lgan dasturchilar o‘rganishi uchun oson bo‘ladi.
Shuning hisobidan bu tuzilishni o‘zidek gabul gilib turishi kerak. Tuzilishda kelgan “dastur yoziladigan qism”
o‘rniga ifodalar va boshgaruvni uzatish operatorlari tuziladigan dasturga moslab yoziladi.

2-C# dasturlash tilida o‘zgaruvchilarni e’lon gilish:

<ma_lumot_tipi> <o_zgaruvchilar_ro_yxati>;

Misol:

inta,b,c,i;

double d;
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long n,m,p;

string s;

bool t;

string[] s1;

Bu yerdagi int, double, long, bool va string tiplar hisoblanadi va ular masala yechimini topishda
go‘llaniladigan o‘zgaruvchilarning giymatlaridan kelib chigib tanlanadi.

3-C# dasturlash tilida ifodalar:

a=b+c; /lyigindi

b=a-c; /fayirma

c=a/b; //bo‘linmaning butun gismi

a=bh%ea; //bo‘linmaning qoldiq gismi

p=n*m; //ko‘paytma

4-C# dasturlash tilida ma’lumotlarni o‘qib olish:

s=Console.ReadLine();

5-C# dasturlash tilida string tipida berilgan ma’lumotni boshga tipga o‘tkazish:

a=int.Parse(s);

n=long.Parse(s);

d=double.Parse(s);

Ma’lumotlarni Console yordamida ikki xil ko‘rinishda ya’ni bir qotorda bitta yoki ko‘p
o‘zgaruvchilarning giymatlari Kkiritilishi mumkin. Agar bitta o‘zgaruvchining giymati kiritilsa yuqoridagi
usulda amalga oshiriladi. Ikki va undan ortig giymatlar orasida bo‘sh joy(probel) bilan kiritilganda quyidagicha
amalga oshiriladi:

string[] s1=s.Split();

a=int.Parse(s1[0]);

b=int.Parse(s1[1]);

6-C# dasturlash tilida ma’lumotlarni chop gilish:

Console.Write(a);

Console.WriteLine(b);

Yugorida keltirilganlardan foydalangan holda boshgaruvni ketme-ket uzatishga misol sifatida
robocontest.uz saytidagi Direktor tashrifi masalasini yechishni ko‘rib chigsak.

Masalaning go‘yilishi quyidagicha:

Direktor tashrifi

Tez orada RoboContest tizimining ganday ishlayotganligini tekshirish uchun RoboticsLab direktori
ishxonamizga tashrif buyuradi. Biz direktorni tantanali kutib olish magsadida direktorning mashinadan
tushgan joyidan ishxonamiz eshigigacha bo‘lgan oraligga gilam to‘shashga qaror gildik. Bizga ma’lumki
direktorning mashinasi to‘xtatiladigan joydan ishxonamiz kirish eshigigacha bo‘lgan masofa N metr, bozorda
1 metr gilamning narxi P so‘m. Biz gilam sotib olish uchun jami gancha mablag* sarflashimizni aniglang! [6].

Kiruvchi ma’lumotlar:

INPUT.TXT Kirish faylining yagona satrida ikkita natural son, N va P sonlari kiritiladi. (1 <N, P <
1079)(1<N,P<109)

Chiguvchi ma’lumotlar:

OUTPUT.TXT chigish faylida yagona son, gilam xarid gilish uchun sarflanadigan mablag‘ni chigaring.

Misollar
# input.txt output.txt
1 87 56
2 4 2025 8100
Yechish.

Masalani tahlil gilinsa yechim ikki sonning ko*paytmasini chop gilishga keladi. Yechimni dastur
tuzilishi esa quyidagi ko‘rinishda bo‘ladi:

using System;

namespace Dastur {

class masalal{

static void Main(string[] args) {

long p,a,b;

string s;

s=Console.ReadLine();

string[] s1=s.Split();
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a=long.Parse(s1[0]);
b=long.Parse(s1[1]);
p=a*b;
Console.WriteLine(p);
}

}

¥

Masala yechimini tizimga yuborib tekshirish uchun quyidagi rasmda keltirilgan bo‘limlardan moslari
tanlanadi. So‘ngra Code bo‘limiga masala yechimining dasturi Kiritilib yuborish tugmasi bosiladi.

Yechimini yuborish

TiL

C# Mono 6.8.0 E‘

Code (0 /65536)

1

Code (max. 64kb) Browse

1-rasm. Masala yechimini yuborish uchun maxsus maydonlar

Yechimini yuborish

2-rasm. Masala yechimi joylashtirilgan holat
Tuzilgan dasturni tahlil giladigan bo‘lsak dastur tuzilishi, o‘zgaruvchilarni e’lon gilish, ma’lumotlarni
kiritish, chigarish va o‘zgaruvchlarning tipini almashtirish kabi tushunchalardan fodalanilgan. Bu esa yosh
dasturchilar boshlang‘ich tushunchalarni juda yaxshi o‘rganib olganlaridan so‘ng shu tushunchalarga mos
keluvchi sodda dasturlarni tuzishsa o‘rgangan bilimlarini amaliyotda qo‘llagan va mustahkamlagan bo‘lishadi.
Buning natijasida dasturlashni tez va oson o‘rganishadi degan umiddamiz.

Adabiyotlar

1. H. M. Deitel & P. J. Deitel, How to Program C, Prentice Hall, 2010.

2. Hlunar, 'epbept. C# 4.0: nonnoe pykosoactso.: [lep. ¢ anrm. - M.: OO0 “U.A. Bunbsamc”, 2011

3. Shirinov Z.Z., Suvonava Sh.Sh. Framework texnologiyasining dasturlashning rivojlanishidagi o‘rni.
“Amaliy matematika va axborot texnologiyalarining zamonaviy muammolari” Xalgaro migyosidagi ilmiy-
amaliy anjuman, 2021 yil, 15-aprel, 356-358 betlar.

4. https://www.texnoman.uz/post/dasturlash-tillari-ularning-turlari-va-asoslari.html

5. https://www.tutorialspoint.com/csharp/csharp_variables.htm

6. https://robocontest.uz/tasks/0004

156


https://www.texnoman.uz/post/dasturlash-tillari-ularning-turlari-va-asoslari.html
https://www.tutorialspoint.com/csharp/csharp_variables.htm
https://robocontest.uz/tasks/0004

Istam SHADMANOV Marjona FATULLAYEVA

Lecturer, Department of Information Master student of the Faculty of
Technologies Information Technologies
Bukhara State University Bukhara State University

MODELING OF DRYING AND STORAGE OF AGRICULTURAL PRODUCTS UNDER
THE INFLUENCE OF NATURAL FACTORS

A multidimensional mathematical model and numerical algorithm for the process of heat and moisture
transfer are considered in the article, taking into account such factors as heat dissipation and moisture release
in a natural product, the effect of changes in temperature and humidity of the environment on storage and
drying of porous materials. The developed model and numerical algorithm make it possible to predict the
changes in temperature and moisture content at arbitrary points of the porous body, and serve to prevent the
loss of quality and spontaneous combustion of materials under solar radiation.

Key words: mathematical model, heat transfer, moisture transfer, internal heat release, porous medium.

Magolada tabiiy mahsulotda issiglik targalishi va namlikning chiqgishi, harorat va namlik
o ‘zgarishining saglashga a ’siri kabi omillarni hisobga olgan holda issiglik va namlik o ‘tkazish jarayonining
ko ‘p o‘Ichovli matematik modeli va ragamli algoritmi ko ‘rib chigiladi va g ‘ovakli materiallarni quritish.
Ishlab chigilgan model va ragamli algoritm g ‘ovak jismning o zboshimchalik nugtalarida harorat va namlik
tarkibidagi o ‘zgarishlarni taxmin gilish imkonini beradi va quyosh nurlari ta’sirida materiallarning sifatini
yo ‘gotish va o ‘z-o zidan yonishini oldini olishga xizmat giladi.

Kalit so ‘zlar: matematik model, issiglik uzatish, namlik o ‘tkazish, ichki issiglik chigarish, g ‘ovak muhit.

B cmamve paccmompervbl MHO2OMEPHAA mamemamudecKas MOOENb U YUCTICHHbIU aneopumm npoyecca
menjonepeHoca c ydemom maxkux qbaxmopoe, KaK menjoevloesieHue U 6bloeieHue 61a2u 6 HamypajibHOM
npoOyKme, GIUAHUE UBMEHEHUST MEMNEPAmypbl U GIANCHOCIU OKPYICAlowell cpedbl HA XPAHEHUe. U CYUKA
nopucmuslx mamepuaios. Pa3pa60maHHaﬂ MoOenb U YUCTIeHHbIU anreopumm no3eoAm npocHO3Upoeambs
USMEHEHUA memnepamypbl U 61AHCHOCMU 6 NPOU3B0JIbHbIX MOUYKAX NOPUCMO20 med, d makace Ciyacam onsa
npedomepaweHuﬂ nomepu Kkadecmeda u camoeo3copanui mamepuailos 100 Oelcmeuem COJIHeYH020 U3TTYHEeHUAL.

Knrwueeoie cuoea: mamemamudecKkas MOaEﬂb, menﬂOO6M€H, 6]1(12006M€H, GHYMPEHHee
menﬂoebldeﬂeHue, nopucmas cpe()a.

Introduction. Modern drying theory is based on the laws of moisture and heat motion in a material to
be dried. Moisture moves in a porous body both at a drop in moisture content and a drop in temperature. The
most effective motion of moisture and heat in colloidal capillary-porous bodies, which include agricultural
products, is due to the correct combination of heating temperatures and the material moisture content. This
condition is crucial for preserving the viability of seeds and the quality of agricultural products (grain, oilseeds,
raw cotton, vegetables, etc.).

AN.Tikhonov, A. A. Samarsky, A. V. Lykov, Yu. A. Mikhailov, B. M. Budak, D. Anderson, J.
Tanekhil, A.l. Leontiev, B.N. Yudaev, and others made a great contribution to the formation and development
of the theory of heat and mass transfer. The main provisions of the drying process of colloidal capillary-porous
bodies were developed by A. V. Lykov, V. M. Paskanov, V.P. Isachenko, V.A. Osipova, A.S. Sukomel, P.S.
Kossovich, A.V. Lebedev, V.G. Goryachkin, M.V. Kirpichev, etc

In particular, the distribution of temperature and moisture content in a spherical sample of a porous clay
material in the drying and cooling processes was investigated in [1]. An experiment was conducted to heat the
sample at various temperatures in the drying chamber. Temperature dependences demonstrated the occurrence
of four heating periods. The results obtained by modeling the heating process are in good agreement with
experimental data. It was found that with an increase in outdoor air temperature, the lifetime of each heating
period decreases. This decrease can be approximated by a power law. The process of heating clay spheres of
different radii was modeled. It was determined that, with account for the changes in moisture content, the
temperature dependences qualitatively differ from each other and there is no normalization coefficient that
would reduce the results to a single curve.

In [2], a mathematical model of unsteady processes of interconnected heat and mass transfer in capillary-
porous media was considered taking into account the influence of capillary and surface forces, the intensity of
mass transfer between phases and thermo-capillary flows. Based on the weighted residual method, a numerical
method for solving heat and moisture transfer equations in capillary-porous media was developed. An
experimental verification of the proposed mathematical model of heat and moisture transfer was carried out.
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In [3], the boundary-value problem of joint heat and mass transfer was solved, applied to the
conditioning processes of oilseeds with a tight-fitting fruit (seed) shell similar in shape to a spherical one. The
obtained analytical solution made it possible to predict the necessary values of temperature and moisture
content in oilseed, the time required to obtain the sought for values of temperature and moisture content, and
became the basis for optimizing the drying processes of oilseeds under heat treatment by an electromagnetic
field of selected electromagnetic range.

A numerical scheme was developed in [4], for the joint solution of the equations of heat and moisture
distribution by A. Lykov and Maxwell. It is based on two algorithms: for a given distribution of permittivity,
the problem of calculating the field of electromagnetic loss density, reflection and transmission coefficients
was solved; for a given field of density of electromagnetic losses, the problem of calculating the fields of
temperature and moisture content was solved. A numerical experiment was carried out, the results of which
are in good agreement with the experimental data available in literature.

In [5] to solve a system of A.V. Lykov linear partial differential equations aimed at the most general
type of boundary conditions, the approach of eigenvalues analysis is used. The solutions for the dimensionless
distribution of temperature and moisture were obtained using the matrix calculus form general expressions,
fromwhich, as a special case, the solutions can be obtained for many specific one-dimensional, time-dependent
heat and mass transfer problems. A specific example of contact drying of a wet porous sheet with a uniform
initial temperature and moisture distribution was considered.

In [6], the process of heating and drying of porous materials under constant temperature was studied.
The influence of ambient temperature on the heating rate of products made of plant polymer was considered.
A methodology has been developed for determining the moisture content of a product and its drying rate. The
dependences of the product moisture content on the time of heating it in the dryer and the drying rate on
products moisture content made of a polymer material were obtained.

A mathematical model of the thermal state of a porous body in the form of a rectangular parallelepiped
was developed in [7]. The model takes into account internal heat release, heat transfer through the surfaces of
a porous body into the ambient. To solve the problem, a modification of differential-difference equation was
developed based on the straight-line method.

An expanded system of potential conductivity due to the equation for static pressure, based on the forces
of the surface tension of fluid and the laws of capillary action, was given in the study by A.V. Lykov and Yu.A.
Mikhailov [8].

Lykov A.V. has stated that during intense heating of a capillary-porous body, the drying kinetics can
depend not only on the gradient of moisture transfer potential, but also on the temperature gradient and the
gradient of internal pressure [9].

In [10], a generalized mathematical model of thermal and moisture processes under heat treatment of
wood was proposed. The mathematical model was based on a set of coupled heat and mass transfer equations
proposed by A.V. Lykov. Profiles of average moisture content and temperature were predicted as a function
of time and key parameters. It was shown that the key dimensionless parameters have a significant effect on
the kinetics of heat and moisture transfer. The results obtained in the framework of the model under
consideration demonstrated realistic physical behavior.

An analytical method for solving the Lykov heat and mass transfer equations system with linearly time-
dependent boundary conditions was given in [11]. Solutions consist of a homogeneous and particular solution.
When the boundary conditions change, the homogeneous solution remains the same; it is necessary to change
the particular solution.

In [12], a mathematical model of the thermal state of the mass of porous bodies was given under
conditions of its own heat release, solar radiation, and heat exchange with ambient air, the last two factors of
which are of periodic nature.

A classification of methods for solving non-stationary nonlinear problems of heat and mass transfer in
solids was given in [13]. Traditional methods to separate variables, sources, Laplace, Laplace-Carson, Fourier,
Hankel transforms are used for linear problems. Solutions are given of heat transfer problems with different,
mixed boundary conditions in single and multilayer materials using generalized variables. A number of
problems have been solved taking into account the freezing of soil and building materials.

In [14], the problem of heat and mass transfer in wood under the influence of conductive heating was
solved. The mass evaporation rate was pre-set via the saturated vapor pressure in exponential form. Convective
transport was taken into account through the equations of vapor continuity, Mendeleev-Clapeyron’s, and the
linear Darcy law.

Mathematical modeling of the drying processes of various products, such as raw cotton, fruits, wood,
and others, was carried out in [15-18].
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Statement of the problem. Given the main indices of the drying and storage processes of porous bodies,
a mathematical model of heat and moisture transfer proposes the following system of differential equations:

ﬂ _ o°T 4 o°T 4 o°T 4 o%u L o%u 4 o%u Lf o)
or & ox?  oy®* 0z? A ox?  oy?  o0z?
a_u:av 82u+82u+82u +a, 62T+62T+62T +q 2)
or ox?* oy?* oz? ox* oy®* oz?
with corresponding boundary and initial conditions:
T(%Y,2,0)=Ty(xy,2), U(X¥,2,0)=u,(x,y,2); ©)
oT )
Ao ==A(Te=T)=npyR(z); )
x=0
oT .
Aol = AT =T)=npyR(z) ©)
X=L,
oT .
/’L.L_ :_ﬁl(Toc _T)_UP?/R(Z')’ (6)
|,
oT .
/,11_ :_lBl(Toc _T)_UPQ/R(T)’ (7)
oyl
al _o; ®)
62 z=0
oT :
A | =B =T)=nprR(z) ©)
ou Z .
AZ&X:O :_ﬂz(uoc _U(O’ y,Z,T))’ (10)
ou .
ﬂz&hLX =—ﬂ’2(u0c —u(LX,y,z,r))v (11)
ﬂga—u ==/, (U —U(X,0,2,7)): (12)
¥, o
e BRI R CIMED)) 13
Al o (14)
az z=0
0
ﬂﬂz@—gz_Lz ==/ (Upe —U(X, Y, L,,7)) (15)

Here T and u are the changes in temperature and moisture content of a porous body; a, = 4
£C
a, = A (m2 /s) are the coefficients of thermal diffusivity and moisture conductivity; 4,, A, are the
PC;
coefficients of thermal conductivity and moisture conductivity; o is the body density (kg /ms); specific

heat ¢, and moisture capacity C, (J / (kg . K)): f (x, Y, z,r) = b - e~* is the intensity of internal heat

release of the mass (K s™); b = Y s the heat release coefficient, which depends on the moisture content
Cl

of porous bodies, so, b = f (U(X, Y, Z,l’)) ; Q is the empirical parameter; q(x, Y, Z,z‘) :pmoe_fr the

intensity of internal moisture sources; at constant values of the material density p(kg / m3) ; f is the drying
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coefficient (1/SGC); M, is the maximum evaporation rate (kg/m2 .sec). It should be noted that the

evaporation rate is calculated usingm = moegf. If to assume that f =0 then m= m, = const, we geta
constant evaporation rate corresponding to the first drying period,; ﬁl is the heat transfer coefficient between

the mass and the air surrounding it; TOC is the ambient temperature; 77 is the coefficients to reduce the

boundary condition to dimensional form; » is the coefficient of sunlight absorption by the material, R(T)
is the insolation of the flow of solar radiation on the surface of the stored material; ﬁz is the moisture transfer

coefficient between the mass and the air surrounding it; U, is the moisture content of the ambient.

The external shape of the porous body is taken as a rectangular parallelepiped. The parallelepiped is
located in the first octant of the Cartesian coordinate system, and its dimensions in terms of coordinates are

Lo Ly L,

Solution method. Since the stated problem is described by a system of partial differential equations, it
is difficult to obtain an analytical solution. To solve problem (1-15), an implicit finite-difference scheme with
a second order of approximation in time and spatial variables is used:

Equation (1) is approximated on the axis OX :

wl L il NN ; L
Ti,j,k _Ti,j,k _ Ti+1,j,k _2Ti,j,k +Ti71,j,k n Ti,j+l,k _2Ti,j,k +Ti,j71,k n
ATl3 AX? % Ay?
n n n n n n
+ Ti,j,k+1 _2Ti,j,k +Ti,j,k—1 ui+1,j,k _2ui,j,k +ui—1,j,k n
& AZ* AX?
n n n n n n 1
ui,j+1,k _2ui,j,k +ui,j—l,k ui,j,k+1 - 2ui,j,k +ui,j,k—1 f "3
+3a, Ay2 +a, A7> + ik’
n n n
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—a, uiljj+1,k — 2uin,j,k + uir,lj—l,k —a, uirjj,k+1 — 2uir,lj,k + uirjj,k—l _f ”*é_
Ay2 AZ2 ij.k
Introducing the following notations:
_a& L, _8 2 _
i,k T 2 Lk T 27 ijk T 21
AX AT AX AX
d — 3 n +at-ri,j+1,k _2Ti,j,k +-ri,j—1,k +at-ri,j,k+1_2-ri,j,k +-ri,j,k—1 +
i,j.k i,j.k 2 2
AT Ay AZ
u'nljk_zu'njk_'_u'n—ljk u'nj 1k_2u'njk+u'nj—lk uinjk+1_2uinjk+uinj k-1 n+g
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A AX® A Ay? 2 AZ? Tk
we get:

1 1 1
a, T —b, T 2+c T2, =—d

,jk ik i,j,k i+l .k i,jk (16)
Now, boundary condition (4) is approximated on the axis x:

1 1 1
n+= n+= n+=
3T, 3 +4T,"3 -7, 3

1
Al ZA;J’k ZVJYk = _ﬁlToC +ﬂlT0,j,ﬁ - ¢1n 3
where ¢1” :771P7R(T) or
1 1 1 .
T,,2=-38T,,2 +4T? +%,BT _%,gl-royji +%¢n_ (17)

1,j.,k ﬂi 1" oc /11 //11 1

From the system of equations (16) at i=1,
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nel
al,j,kT lekT 3+CleT i:_dl,j,k' (18)

Substituting T2 ;% from (18) into (17) we get T0 e

Tonfr% ﬂlblj kK ﬂl 1, ).,k Tn+% +
v al] k/ll 3 kﬂl ZAX 1], kﬂl
k/’l1 2AX 1., k181 oc 1j k¢lrI . (19)

al,,-,k% 3C, ;A —2AXC ,kﬂl
From formula (19) it follows that the sweep coefficients Oy v and :Bo,j,k are calculated using

;llblj ' 4/11(:1 j.k _dl,j,k/’li - ZAXCIJ kﬂl oc 2AXC1 i, k¢1n

i = /8 =
a‘ljk/,zi Bljkﬂi ZAX Jkﬂl aljkﬂi_s /’21 ZAX jkﬁl
T013 _aOJlej3+IBOJk
Now, approximating boundary condltlon (5) on OX we get:
1 1
Ty 2, — 4Ty 2, +3T, 2 o
ﬂ1 — ZNA;(JK L = ﬁ +ﬂ1TN,j?k — @,

where @ =1,pyR(7) O

L n+s n+s

(B4, —2AXB)T, & =—AT 2, +AAT 2« —2AXBT, —2Axp; (20)

l 1
n+=
Using the sweep method for the sequences N, N-1 and N-2 we get TN Speand T3

1
n+=

TN—ls,j,k_ N-1,j,k Njk+ﬂNljk ' (21)
1
n+= n+

TN—23,j,k = aN—Z,j,kaN—l,j,kTN Jsk +ao, 2,j,kﬁN—l,j,k +ﬂN—2,j,k : (22)

1 1 1

n+— n+— n+=

Substituting Ty_*,  from (21) and T}, from (22) into (20) we get T 5
T"*é _ _/liaN—Z,j,kIBN—l,j,k _/’lllgN—Z,j,k + 4/’I’LﬂN—1,j,k — 2AXB T, —2AXp; . (23)
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n+= n+= n+
3 3 3 :
The values of the temperature sequence T °, , T\ 7, ..., T, ; ¥ are determined by the reverse sweep

method by decreasing the i sequence

1

-rlnjl?_aljk-rwlj +IB|Jk’ i=N_1’11j=O’ 1k=o!
Then, equation (2) is approximated on Ox:
un% ;Lzblj Kk — 4/1 Clj K un% + —d 1,j,k/12 — 2AXC1,j,kﬂ2UOC
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where (Xo,jkx and ﬂo,j,k are determined as:
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0,jk == — — 1 : = — = = I}
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and the elements of the tridiagonal transfer matrix are determined using:
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- 3 3 -
The values of the moisture sequence Uy 7, Uy 5, -, Uy ;) are determined by the reverse sweep

method by decreasing the i sequence:

1
n+

1
U 2 =aijnU ], + B, Wherei=N—11, j=0,M, k=0,L.

Similarly, using the above method, equations (1)-(2) is approximated on QY and OZ .

So, a mathematical model of the process of heat and moisture transfer during porous body storage and
drying has been presented in this paper. In numerical solution to the problem the finite-difference method is
used, which significantly reduces the amount of computation in numerical calculations.

Conclusions. A mathematical model of the process of heat and moisture transfer in natural products
under the influence of internal heat dissipation and ambient temperature, which occurs due to solar energy, is
developed in the paper.

A solution algorithm is developed based on the finite-difference method of “reverse sweep”, which
allows determining changes in the thermophysical parameters of the system under consideration. The spatio-
temporal dependences of the temperature and moisture distribution in a porous body are obtained.

The above algorithm is used to study, predict and make managerial decisions on the problems of heat
and moisture transfer in porous bodies, which present an urgent aspect in the storage and processing of
agricultural products and raw materials.

The results are in good agreement with experimental results obtained by other authors.
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M.Z. XUSENOV Lobar SHARIPOVA

Buxoro davlat universiteti Buxoro davlat universiteti
axborot texnologiyalar umumiy va noorganik kimyo
kafedrasi o‘qituvchisi kafedrasi o‘gituvchisi

KIMYO FANINI O‘QITISHDA VR TEXNOLOGIYASINI QO‘LLASH

Ushbu magolada yangi ¢a lim texnologiyalarini qo ‘llagan holda dars jarayonlarini tashkil etish, virtual
laboratoriya mashg ‘ulotlarini bajarish texnologiyalari to ‘g risida aytib o ‘tilgan.

Kalit sozlar: multimedia vositalari, virtual laboratoriya, VR texnologiyasi, AR texnologiyasi, MR
texnologiyasi, XR texnologiyasi, VR Chemistry Lab.

B cmamwe pacemampuearomcs UCnojab306AHUE HOBbIX 05pa306ameﬂbl-lblx mexHojaocuu 6 ylle6H020
npoyecce u peanuzayus GUPIMYAIbHbIX 1AO0PAMOPHBIX 3AHAMUIL.

Knioueevie cnosa: myrvbmumeoutinvle ycmpoucmsa, supmyaivhas aabopamopus, mexuonocus VR,
mexnonoeust AR, mexnonoeus MR, mexnonozus XR, xumuyeckas rabopamopus VR.

The article discusses the use of new educational technologies in the educational process and the
implementation of virtual laboratory classes.

Key words: multimedia equipment, virtual laboratory, technology VR, technology AR, technology MR,
technology XR, chemical laboratory VR.

Kirish. Hozirgi paytda insoniyat tarixida ko‘plab yangi texnologiya va yechimlarning paydo bo‘lishi va
amaliyotga tatbiq etilishiga guvohi bo‘lib kelmogdamiz. Bularga radio, televidenie, personal kompyuterlar,
optik tolali tarmoglar, sun’iy intellekt va neyron tarmogqlari, Internet, mobil aloqa, sun’iy yo‘ldosh (sputnik),
kosmos, atom energetikasi va boshga ko‘plab misollarni keltirish mumkin.

Asosiy gism. Hozirda ko‘pgina jarayonlar kompyuter va axborot tizimlari orgali tashkil etilmogda. Oliy
ta’limning o‘quv hamda boshgaruv jarayonlarida axborot tizimlarini go‘llash orgali yugori samaradorlikka
erishib kelinmoqgda. Dars jarayonlarida multimedi vositalari asosida talabalarni o‘gitish ko‘pgina afzalliklarga
olib keladi. Ya’ni berilayotgan materialni chugqurrog, mukammalroq o‘zlashtirish imkoniyati, ta’lim olishning
yangi sohalari bilan yagindan aloga qilish ishtiyogining yanada ortishi, ta’lim olish vaqtining gisgarish
natijasida, vaqtni tejash imkoniyatiga erishilishi, olingan bilimlar kishi xotirasida uzog muddat saglanib, kerak
bo‘lganda amaliyotda go‘llash imkoniyatiga erishiladi. Talabalarning turli xil multimedia vositalari orgali
bilim olishi 30%gacha vaqtni tejash imkonini beradi hamda olingan bilim va ko‘nikmalar uzog muddatda
hotiraga goladi. Agar talabalar berilayotgan materiallarni ko‘rish yo‘li asosida gabul gilsa axborotlarni xotiraga
saglash 25-30%gacha oshadi. Shunday texnologiyalardan biri bu VR texnologiyasi hisoblanadi.

Har ganday tez rivojlanayotgan sohada bo‘lgani kabi texnologiyada ishlab chiqgarish natijasida
rivojlanish, mustahkamlanish, foydalanishdan to‘xtatilish bo‘lishi mumkin. Xuddi shu narsa zamonaviy
texnologiyalar bilan sodir bo‘lmogda. Qisgacha aytganda, VR — bu virtual hagigat, AR — kengaytirilgan
hagigat, MR — aralash hagiqgat, XR — kengaytirilgan hagigat.

Virtual hagigat (VR) — bu virtual hagigat qobiglari yordamida vyaratilgan simulyatsiyadir.
Kengaytirilgan hagigatdan (AR) farqgi shundaki, hagiqiy obyektlar ko‘rish maydonidan yo‘goladi, siz fagat
virtual hagigatni ko‘rishingiz mumkin.

Kengaytirilgan hagigatdan (AR) foydalanib, biz olamga to‘g‘ridan-to‘g‘ri gqaramaymiz, balki virual
obyektlarni hagigiy olamga hagigatan ham xuddi o‘sha yerda bo‘lgani kabi “filtr” orqali qaraymiz. Virtual
hagigatdan fargi, hagigiy olam ko‘rish maydonini tark etmaydi, balki “to‘ldiriladi”, bu atamada aks etadi.

Aksariyat hollarda smartfon telefonlari yoki planshetlar AR texnologiyasi uchun “filtr” sifatida
ishlatiladi. Bu yerda go‘llash sohalari juda xilma-xildir. Ushbu texnologiya ta’lim, o‘yinlar, navigatsiya, san’at,
reklama, muzeylar, turli xil tadbirlarda go‘llanilishi mumkin. Katta ekranlardagi AR texnologiyasi kamroq
targalgan usul hisoblanadi. Katta ekrandagi AR odatda savdo markazlarida, avtobus to‘xtash joylashlarida,
reklama ekranlari va hokazolarda ishlatiladi. Ekran yo teskari tomonga qo‘shimcha ravishda go‘shimcha
obyektlar ko‘rsatiladigan “oyna”ga yoki yaqin atrofdagi tomoshabinlar va virtual obyektlarni ko‘rsatadigan
“televizor’ga aylanadi.

Bundan ham kam uchraydigan, ammo o‘zining futuristik usuli bilan mashhur — bu to‘ldirilgan real
ko‘zoynaklar. Ular, asosan, sanoatda go‘llaniladi, oddiy hayotda siz ularni uchratmaysiz.

Dasturiy ta’minotsiz virtual borliq jihozlari foydasiz hisoblanadi. Virtual yoki kengaytirilgan
borligga sho‘ng‘ish uchun birinchi navbatda dasturchilar tomonidan bu borligni yaratishi kerak. Turli xil
virtual shlemlar turli xil dasturiy ta’minot tizimlarida ishlaydi (GearVR, SteamVR, Oculus). Virtual
shlemlarni ishlatishda gqo‘llaniladigan dasturiy ta’minotlardan biri, ya’ni Windows Mixed Reality dasturiy
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ta’minoti Microsoft kompaniyasi tomonidan ishlab chigilmogda. Samsung, Lenovo, HP kabi ishlab
chigaruvchilarning shaxsiy kompyuter qurilmalari ushbu platformada ishlaydi. Ko‘pincha WMR
gisgartmasi MR shaklda go‘llaniladi. Ba’zi bir texnologiya sohasidan uzog bo‘lgan insonlar o‘xshashliklari
tufayli MRni VR va AR bilan bir xil deb o‘ylashadi, ba’zilar bu iboraga alohida qo‘shimcha ma’no berishga
harakat gilishadi, ammo bu atama hali rivojlangani yo‘g.

Oxirgi qurilma - XR (Extended reality) haqida gapirish goldi. Bu yerda hamma narsa oddiy — bu
atama ba’zan zamonaviy immersiv texnologiyalar - VR va ARni umumlashirish uchun ishlatiladi. Asosan,
XR=VR + AR

Virtual borlig xodimlarni mijozlar va hamkasblar bilan o‘zaro munosabatda bo‘lishga, biznes
jarayonlarini aniglashtirishga va murakkab uskunalarning ishlashini o‘rganishga imkonini beradi. Virtual
borlig texnologiyalari turli darajadagi murakkablikdagi o‘quv kurslarini yaratish, o‘quv jarayonini
sinovdan o‘tkazish va monitoring gilish uchun deyarli cheksiz imkoniyatlarni tagdim etadi. O‘quv kursini
yaratish uchun arzon narxdagi virtual borlig ko‘zoynaklarining aksariyat modellari mos keladi, ammo
kursning eng gimmat gismi uni yaratishdir.

Oc<gitishda VRning asosiy afzalligi — bu vogelikka sho‘ng‘ish darajasini belgilaydi. Insonning miyasi
tizimda ekanligini tezda unitadi va odam o‘zini mutlaqgo tabiiy tuta boshlaydi. Shunday qilib, biz talabani
nafagat o‘rgatamiz, balki uning xatti-harakatlarini turli hodisalar misolida ko‘ramiz. VR tufayli talabani
o‘guv jarayoniga jalb gilishimiz va o‘quv jarayonini gizigarli gilishimiz mumkin. Har bir dars yozib olinadi
va saglanadi. O‘rgatuvchi dastur turli darajadagi murakkabliklarga ega bo‘lishi mumkin hamda u oz ichiga
test o‘tkazish, xatolarni gayta ishlash, o‘gituvchi bilan onlayn trening o‘tkazish kabi jarayonlarni oladi.
Har ganday ta’limiy kurs nafagat vizual, balki tarkibiy jihatdan ham osonlik bilan ozgartiriladi. Dialoglar,
interyerlar, personajlarni tezda almashtirish o‘quv jarayonini samarali takomillashtirish imkonini beradi.
Har bir kursni noldan yaratish shart emas, fagat joriy kursga ozgartirish kiritish lozim. Universitetda VR
ta’limini ganchalik rivojlantirsak, ta’lim jarayonini o‘tkazish shunchalik qulay bo‘ladi.

Muhokamalar va natijalar. Hozirgi kecha kunduzda kimyoviy laboratoriyalarni xavfsiz o‘tkazish
imkonini beruvchi VR Chemistry Lab kimyoviy virtual laboratoriya tizimi ishlab chigarilgan (1-rasm).
Ushbu VR virtual laboratoriya STEM-GAMES kompaniyasi hamda M.V. Lomonosov nomidagi Moskva
davlat universitetining kimyo fakulteti xodimlari ishtirokida yaratildi. Kimyo bu moddalar va ularning
o‘zgarishiga asoslangan tajribalar va ularning natijasiga tayanadi. Kimyoni tajribalarsiz o‘rganish oz
ma’nosini yo‘gotadi. Turli xil tajribalarni o‘tkazishda haqiqiy laboratoriyada ko‘plab cheklovlar mavjud.

-tajribalar o‘tkazilishining 99 foizida reaktivlar hamda asbob-uskunalar kerakligi, xonalarning shunga
mos tartibda jihozlangan bo‘lishi (shamollatish shaxtalari, suv ta’minoti, kanalizatsiya va h.k), reaktivlarning
saglash va tayyorlash joylari mavjudligi, utilizatsiya joylarning mavjudigi hamda doimiy ravishda laboratoriya
yordamchilarining talab gilinishi bularning barchasi pul va vaqtni talab gilishi;

- talabalarning sog‘ligiga zarar yetkazadigan ayrim tajribalarning professor-o‘gituvchilarning o‘zlari
o‘tkazishlari;

- kun davomida yoki uzoq vaqt talab giladigan gimmatbaho va zaharli reaktivlar bilan tajriba
o‘tkazishning imkoniyati yo‘qligi;

VR Chemistry Lab kimyoviy virtual laboratoriya tizimi talabalarning harakatlarini tahlil gilib borib,
talaba tomonidan qo‘shilayotgan reaktivlarning natijalarini hisoblab boradi. Virtual laboratoriyada barcha
jarayonlar oldindan dasturlab go’yilmagan bo‘ladi, ya’ni A moddaga B moddani go‘shganda moddaning rangi
binafsha tusga keladi. VR laboratoriyada moddalarning konsentratsiyasi, moddalar miqdori, nishati, o‘zaro
ta’sir etishi, moddaning yonib ketishi yoki cho‘kma hosil gilishi hisobga olinadi. Ushbu dasturiy vosida
ma’lumotlarni avtomatik tarzda to‘plashi va gayta ishlash imkoniyati mavjud. Bu esa turli xil natijalarni tagdim
giladi.

Harpesatens

TeMmneparypa: 100

|
HTeHcuBHOCTL Harpesa: 2

1-rasm. VR Chemistry Lab dasturining ko‘rinishi
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Xulosa. VR virtual laboratoriya tizimi quyidagi afzalliklarga ega:

+ eng muhimi, xato gilish imkoniyatining mavjudligi;

* VR dasturi yordamida zudlik bilan laboratoriya ishlarini tayyorlash va olib borish imkoni mavjud.
Shundan so‘ng, tozalashga vaqt sarflashning hojati yo‘g.

« professor-o‘gituvchi talabaning ganday ishlaganini xotiraga saglangan yozuvlar asosida gayta ko‘rib
chigishi mumkin.

* o‘gituvchi tomonidan individual topshiriglar yo‘llashi hamda qaysi talabalar ushbu topshiriglarni
bajarishini belgilab berishi mumkin.

» yana VR digqatni jamlashni ta’minlaydi. Dars davomida talaba VR ko‘zoynagida bo‘lsa go‘shnisi
bilan suhbatlashish yoki mobil telefoniga garash qiyin bo‘ladi. Agar oddiy hayotda talaba hech narsani bilmasa
va tushunmasa, bu tizimda bemalol, xotirjam tushunishga harakat gilishi mumkin.
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Feruz KASIMOV

Buxoro davlat universiteti

amaliy matematika va dasturlash texnologiyalari
kafedrasi tayanch doktoranti

9-SINF O‘QUVCHILARI UCHUN ARALASH TA’LIM SHAKLIDA INFORMATIKA VA
AXBOROT TEXNOLOGIYALAR FANI DASTURLASH ASOSLARI BO‘LIMINI
O‘QITISHNING O‘ZIGA XOS XUSUSIYATLARI

Magolada maktab o ‘quvchilariga aralash ta '/im ko ‘rinishida dasturlashni o ‘rgatishda o ‘quv rejasining
xususiyatlari ko ‘rib chigilgan va tahlil gilingan, mustaqil va kunduzgi za 'lim uchun materiallarni tagsimlashga
alohida e 'tibor berilgan. Maqolada “Informatika va AT” fanining “Dasturlash asoslari” kafedrasi dasturi 9-
sinflarda maktab o ‘quvchilariga mo ‘ljallangan aralash za’lim shaklida amalga oshiriladi. Unda maktab
o ‘quvchilarini uchta eng keng targalgan dastur bo ‘yicha o ‘rgatish bo ‘yicha so z boradi. Ta 'lim jarayonini
tashkil etish shakllari: sinf tizimi, masofaviy ta 'lim, aralash ta 'lim va bunday ta’lim natijalarini taggoslanadi.
Asosiy tadgiqot usullari psixologik, pedagogik, ilmiy, uslubiy va maxsus adabiyotlarni, shuningdek, o ‘quv
jarayonini tashkil etish va o ‘quv vazifalarini tasniflashning aralash shaklini go ‘llashga bag ‘ishlangan davriy
nashrlarni, shuningdek, ilmiy tadgiqot usulini o ‘rganish va tahlil gilishdir. O ‘quv dasturi va o ‘quv vazifalarini
yaratishda modellashtirish va ilmiy eksperiment usuli hagida fikr boradi. Aralash za 'lim shaklidan foydalanish
o ‘rganilayotgan materialni yaxshiroq o zlashtirishga yordam beradi, shuningdek, muloqot, o z-o Zini
o‘rganish, oZz-ozini tashkil etish va axborot kompetentsiyalari kabi dasturlash kompetensiyalarini
rivojlantiradi.

Kalit so‘zlar: o z-o ‘zini o‘gitish kompetentsiyasi, meta-subyekt kompetensiyasi, maktab o ‘quvchilari
uchun dasturlashni o ‘rgatish, masofadan o ‘gitish, sinfda o ‘gitish tizimi, aralash talim, avtomatik tekshirish
tizimi, individual o ‘gish yo ‘li, pedagogik eksperiment, faol o ‘gitish usullari.

B cmamve paccmampusaromes u ananusupyromes ocobeHHOCmU Y4eOHOU NPoSpamMmbsl O 00VUeHUIo
NpocpaAMMUpPOsanulo 8 ¢hopme CMeuanHo20 00YYeHUs WKOIbHUKO8, C 0COObIM aKYEeHmoM HA pazoayy
Mamepuanos 015 CamoCmosimenbHo20 U OHe6Ho20 00yuenusi. B cmamve npoepamma xageopvr “OcHoswv
npoepammupoganus”’ no Hanpasienuro “‘Ungopmamura u UT” pearuzosana 6 hopme cmewianno2o ooyuerus
ons 9-x xnaccos. On opuenmupogan Ha o0OyueHue CHMYOeHmos mpem Hauboaee pacnpocmpaHeHHbIM
npoepammam. CpasHusaromesi @opmvl  opeanuzayuu  y4ebHo20 npoyecca: ayoOumopHas. cucmemd,
ducmam;uozmoe 06y1l€Hu€, CMeuarHHoe o6yquue u pesyaromanivbl maxKoco 05y'~l€HMﬂ. OCHO@HblMM Memodamu
Uuccre008anusl AGAAMC uzyyenue u aHauus NCUXONIO2UYECKOU, Neda202Uu4ecKkol, Haytmoﬁ, Memoouyeckou u
CNEeYyuUanIbHOU IUMepamypuvl, a Maxdxice NepuoOUHEcKUx U30AHULL NO BONPOCAM OP2AHU3AYUU YYEOHO20
npoyecca u UCnoIb306aHUA CMEeWanHou ¢0p]l/lbl KJZCZCCM¢Z/IKCIL[Z/IM ylte6Hblx 3006111, a makoice HaydHvle
uccneoosanus. memoowl. Illpu coz0anuu yuebHo20 nAAHA U Y4eOHbIX 3A0aHUll YYUMbBIBAECMCS MEemoo
MO@é]lupO@(ZHuﬂ U HAyyHoco JIKCNnepumMermupoeaHus. HUcnonvzosanue cmewannou d)Oprl 06yttemm
nomoceaem jiydue yceouniob u3yllaeﬂ/lbll/7 mamepuai, a maxkasce passusaent maxKue HasolKu npocpammupoeaHusl,
KAaK KOMMYHUKayus, CaM006y1t€Hu€, camoopeanusayusi u MHQbOpMClLﬂlOHHbl@ KomnemeHyuu.

Knrowueevie cnoesa: caM006yqai0u4aﬂc;z KomMnemeHyu:l, Memanpedmemﬂaﬂ KomnemeHyu:, 05ylleHu€
npocpammuposanuro WKOJIbHUKOE, 0ucmanuu0nnoe 06yueHue, KJlaccHas cucmema 06yweHu;1, CMeuadHHoe
06yquue, cucmema  aemomamudecKkoeo mecmupoeaHus, uHOu@uOyaﬂbHaﬂ mpaekmopus 06yll€Hu}Z,
neoazo2u4eckuil IKCnepumerm, aKkmuernvie Memoowl O6ylleHu}Z.

The article discusses and analyzes the features of the curriculum in teaching programming in the form
of mixed education to school students, with special emphasis on the distribution of materials for independent
and full-time education. In the article, the program of the Department of "Fundamentals of Programming in
“Computer Science and /T is implemented in the form of mixed education for 9th graders. It focuses on
teaching students the three most common programs. Forms of organization of the educational process:
classroom system, distance learning, mixed education and the results of such training are compared. The main
research methods are the study and analysis of psychological, pedagogical, scientific, methodological and
specialized literature, as well as periodicals on the organization of the educational process and the use of a
mixed form of classification of educational tasks, as well as scientific research methods. In creating the
curriculum and study tasks, the idea of modeling and the method of scientific experimentation goes. The use
of a mixed form of learning helps to better master the material being studied, as well as develops programming
competencies such as communication, self-study, self-organization and information competencies.
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Key words: self-learning competence, programming competencies, teaching programming for
schoolchildren, distance learning, classroom teaching system, blended learning, automatic verification
system, individual learning path, pedagogical experiment, active teaching methods

Kirish. Yurtimiz har tomonlama rivojlanishi uchun ishlab chigilgan besh ustuvor yo‘nalishli rivojlanish
strategiyasi, prezidentimiz Sh.M.Mirziyoyevning ta’lim va tarbiya sohasida chigargan garor va farmonlariga
tayangan holda yosh avlodni zamon talabi darajasida tayyorlab borish, har bir sohada yetuk kardlar uchun
to‘g‘ri poydevor go‘yish magsadida ta’lim texnologiyalaridan, zamonaviy texnologiyalardan foydalanish
dolzarb vazifalardan ekanligini hammamizga ma’lum. Ushbu texnologiyalar orgali bilimlarni puxta egallagan
yoshlar yangi O°zbekiston uchun yangi kelajakni ta’minlab beradi.

Shu magsadda ushbu magolada maktab o‘quvchilari uchun 9-sinflar uchun aralash o“gitish shaklida
dasturlash kursining amalga oshirilishi tasvirlangan. Aralashtirilgan o‘gitish, 9-sinf o‘quvchilariga
dasturlashni o‘rgatishda o‘quv faoliyatini tashkil etish shakli sifatida, masofaviy o‘gishga xos bo‘lgan ko‘p
muammolarni hal giladi. E’tibor berib ko‘rsak, hozirda maktab o‘quvchilari uchun masofaviy o‘gitish ma’lum
fanlarni chuqur o‘rganish uchun, shu jumladan, maktab o‘quvchilarini maktab o‘quv dasturidan tashqarida
dasturlashni o‘rgatishda faol ishlatiladi.

Asosiy gism. Klassik ma’noda, aralash ta’lim — bu “masofadan o‘qitish kursi tarkibiga faol o‘qgitish
usullari yordamida yuzma-yuz o‘rganishni Kiritish orgali amalga oshiriladigan ta’lim”. Bizning holatimizda,
maktab o‘quvchilariga aralash o‘qitish tarzida dasturlashni o‘rgatishda quyidagilarga e’tibor garatiladi:

e maktab o‘quvchilari nazariy materiallarni masofadan turib o‘zlashtiradilar, bu esa har bir o‘quvchiga
nazariy materialni to‘liq o‘zlashtirish uchun zarur bo‘lgan vaqtni nazariyani o‘rganishga ajratishga imkon
beradi;

e nazariy materiallarni mustahkamlash uchun berilgan topshiriglar har doim onlayn tarzda tekshiriladi.
Bunday holda, informatika fanining o‘ziga xos xususiyati, xususan, dasturlashni o‘rgatishdan foydalaniladi:
dasturlash kodlarini onlayn tekshirish uchun dasturiy vositalar mavjud, bu o‘gituvchiga nafagat darsdagi
topshiriglarni tez tekshiribgina golmay, balki o‘quvchi uy vazifasini bajarayotganda test natijasini bilishi;

e Yuzma-yuz uchrashganda, maktab o‘quvchilari o‘rganilayotgan mavzuning asosiy darajasini
o‘zlashtirgan deb aytish mumkin, chunki ular nazariyani o‘rganib, uni amalda mustahkamlab, asosiy
vazifalarni avtomatik tekshirish tizimiga o‘tkazadilar;

¢ yuzma-yuz uchrashuvlarda o‘rganilayotgan mavzuning murakkab jihatlari ko‘rib chigiladi;

e har bir o‘quvchi uchun individual o‘quv trayektori amalga oshiriladi: bu o‘quvchi materialni o‘z
tezligida o°zlashtirgan holda, u to‘xtatgan material hagida savollar berish imkoniyatiga ega bo‘lganligi tufayli
mumKin;

e vaqgt o°tishi bilan o‘gitishning faol usullaridan foydalanish mumkin bo‘ladi.

Maktab o‘quvchilari uchun masofaviy o‘qitish kattalar uchun masofaviy o‘qgitish kabi ijobiy va salbiy
tomonlari bilan tavsiflanadi, lekin uning o‘ziga xos xususiyatlari bor, ularsiz maktab o‘quvchilarini masofaviy
kurslarda to‘lig o‘gitish mumkin emas. Birinchi navbatda, sinf-dars tizimida o‘giyotgan maktab o‘quvchisi
ko‘pincha mustaqil o‘rganish uchun zarur ko‘nikma va ko‘nikmalarga ega emasligi bilan bog‘lig. U bu jarayon
uchun zarur bo‘lgan ko‘p ko‘nikmalarga ega emas. Shunday qilib, maktab o‘quvchilari va masofadan
o‘gitishni amalga oshiruvchi tashkilotlar uchun masofaviy kurslar ishlab chiquvchilari anig magsadli o‘quv
magsadlariga nafaqat fan natijalariga erishishni, balki fan natijalarini oldindan ishlab chigishni Kiritish zarurati
bilan duch keladilar. Quyida aralash o‘qitish shaklida amalga oshirilgan va 9-sinf o‘quvchilariga garatilgan 9-
sinf Informatika va axborot texnologiyalari o‘quv kursining dasturi keltirilgan. Ushbu kursda Dasturlash
asoslari bo‘limi va uning mavzularini ko‘rishimiz mumkin:

1. Dastur va dasturlash hagida.

2. Dasturlash tillari.

3. Python dasturlash tilini o‘rnatish.

4. Pythonda o‘zgaruvchilarni tavsiflash.

5. Pythonda xatoliklar bilan ishlash.

6. Pythonda ma’lumot turlari.

7. Pythonda arifmetik amallarni bajarish.

8. Pythonda satrlar bilan ishlash.

9. Pythonda operator va ifodalar.

10. Pythonda sodda masalalarni dasturlash.
11. Pythonda mantigiy masalalarni dasturlash.
12. Tarmoglanuvchi algoritmlarni dasturlash.
13. If...else operatori
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14. Tarmoglanuvchi algoritmlarni dasturlash.

15. Elif operatori.

16. Takrorlanuvchi algoritmlarni dasturlash. for operatori.

17. Takrorlanuvchi algoritmlarni dasturlash.

18. While operatori.

19. Sikllarni boshqarish: continue, break operatorlari.

20. Qism dasturlar: funksiyalar va protseduralar.

21. Funksiyalar va o‘zgaruvchilar.

22. Python dasturlash tili kutubxonasi.

23. Pythonda foydalanuvchi grafik interfeysi bilan ishlash.

24. Foydalanilgan adabiyotlar va web-saytlar ro‘yxati.

Dasturlash asoslari bo‘limida Python dasturlash tili boshlangich kurs sifatida o‘qgitiladi. Bu kursni
o‘gitishning magsadi o‘quvchilarga Python dasturlash tilida algoritmlar tuzish va dasturlash kodlarini yozish
bo‘yicha nazariy va amaliy ko‘nikmalarni egallash, shuningdek, o‘quvchilarda dasturlashga oid
kompetensiyalarni rivojlantirishdan iborat.

Ushbu kursni o‘zlashtirish natijalari:

1) axborotni saglash usullari, matematik va kompyuter modellarini modellashtirish va muloqot gilish
usullari hagida g‘oyalarni shakllantirish;

2) algoritmik fikrlash gobiliyatlari, algoritmning rasmiy tavsifi;

3) muammoning algoritmik tasvirini dasturlash tili yordamida amalga oshirish gobiliyati;

4) standart muammolarni, birlashtirilgan muammolarni, murakkablik darajasidagi vazifalarni hal
gilish va bunday dasturlarni tuzatish uchun Python tilida dastur yozish texnikasini bilish;

5) o‘zlashtirish operatorlari, takror operatorlari, shartli operatorlar, satrlar va ro‘yxatlardan
foydalanish ko‘nikmalari;

6) Internetdan foydalangan holda ma’lumotlarni uzatish ko‘nikmasiga ega bo‘lish;

7) dasturlashga oid kompetensiyalarini quyidagicha shakllantirilishi:

e o‘quv magsadlarini mustaqil ravishda aniglash, o‘quv va kognitiv faoliyatda o‘z oldiga yangi
vazifalar qo‘yish va shakllantirish, o°z bilim faoliyati motivlari va gizigishlarini rivojlantirish qobiliyati;

o magsadlarga erishish yo‘llarini, shu jumladan, alternativalarni mustaqil ravishda rejalashtirish, ta’lim
va kognitiv vazifalarni hal gilishning eng samarali usullarini ongli ravishda tanlash qobiliyati;

¢ 0‘z harakatlarini rejalashtirilgan natijalar bilan bog‘lash, natijaga erishish jarayonida o‘z faoliyatini
kuzatib borish, taklif gilingan shartlar va talablar doirasida harakat usullarini aniglash, o‘z harakatlarini
o‘zgaruvchan vaziyatga moslashtirish qobiliyati;

eta’lim vazifasini bajarilishining to‘g‘riligini, uni hal gilish uchun o‘z imkoniyatlarini baholash
gobiliyati;

e ta’lim va kognitiv faoliyatda ozini tuta bilish, o‘zini o‘zi gadrlash, garor gabul gilish va ongli tanlov
gilish asoslariga ega bo‘lish; tushunchalarni aniglash, umumlashmalar yaratish, o‘xshashliklarni o‘rnatish,
tasniflash, tasniflash uchun asos va mezonlarni mustagil tanlash, sababiy alogalarni o‘rnatish, mantigiy
fikrlash, xulosa chigarish (induktiv, deduktiv va o‘xshashlik) va xulosalar chigarish gobiliyati;

e o‘gituvchi va tengdoshlari bilan ta’lim sohasida hamkorlik va birgalikdagi faoliyatni tashkil gilish
gobiliyati;

¢ yakka va guruhda ishlash: umumiy yechim topish va pozitsiyalarni muvofiglashtirish va manfaatlarni
hisobga olgan holda nizolarni hal gilish; o‘z fikrini shakllantirish, bahslashish va himoya qilish; mulogot
vazifasiga muvofiq o‘z his-tuyg‘ularini, fikrlari va ehtiyojlarini ifoda etish, o‘z faoliyatini rejalashtirish va
tartibga solish uchun nutq vositalaridan ongli ravishda foydalanish qobiliyati;

e0g‘zaki va yozma nutg, monolog kontekstli nutqga ega bo‘lish; axborot kommunikatsiya
texnologiyalaridan foydalanish ko‘nikmalarini rivojlantirish va go‘llash qobiliyati;

e ijodiy va tangidiy fikrlashni rivojlantirish.

Dasturlashni o‘rgatishning o‘ziga xos xususiyati shundan iboratki, o‘quvchilarning kop sonli dasturlash
kodlarini tekshirish zarur bo‘lib, ularni maxsus ishlab chigilgan dasturiy mahsulotlar yordamida dasturlash
kodlarini avtomatlashtirilgan tekshiruvisiz amalga oshirish mumkin emas.

Ta’limning aralash shakli o‘quvchilarga ma’lum cheklovlar go‘yadi. Kurslarni o‘rganish uchun sizda
kompyuter va Internet bo‘lishi kerak — bu texnik talablar. Bundan tashgari, o‘quvchidan axborot
texnologiyalaridan foydalanish ko‘nikmalariga ega bo‘lish talab gilinadi, shuningdek, dasturlash muhitidan
boshlang‘ich darajada foydalana olishi lozim (aks holda, dastlabki darslar unchalik samarali bo‘Imaydi) va
go‘shimcha dasturiy ta’minotni o‘rnatishni ham bilishi kerak bo‘ladi.

169



Darsni masofaviy kurs bilan taggoslaganda aralash o‘gitish shaklida amalga oshirish xususiyatlari
bo‘yicha o‘gitishning aralash shakli bo‘lgan masofadan o‘gitish shaklidan fargli o‘larog, o‘quvchilar
o‘gituvchi bilan o‘zaro alogada bo‘lishadi, chunki o‘quvchilar o‘gituvchi bilan shaxsan mulogot gilish
imkoniyatiga ega, bu kursni yaxshiroq o‘zlashtirishga va ko‘plab metasubyektlarning shakllanishiga yordam
beradi.

Muhokamalar va natijalar. Ma’lumki, ta’lim vazifalarining to‘g‘ri tashkil etilgan tizimi ta’limning
har ganday shakli uchun zarurdir. Bizning holatimizda, o‘quvchining har xil o‘quv vaziyatlarida bajaradigan
vazifalari ajratilgan, shu bilan birga, ushbu o‘quv vaziyatlarining o‘ziga xos xususiyatlarini ta’kidlash lozim:

o uyda mustaqil hal gilish uchun berilgan vazifalar, albatta, onlayn tarzda sinovdan o‘tkazilishi kerak,
bu vazifalar gisqa va uzog muddatli xotiraning kognitiv funksiyalarini rivojlantiradi;

¢ yuzma-yuz uchrashuvlarda muhokama gilish uchun taklif gilingan umumiy vazifalar, qoida tarigasida,
Tollingerovaga ko‘ra, kognitiv. murakkablikning ikkinchi yoki uchinchi darajasiga ega. Internetda ham
sinovdan o‘tkaziladigan bu vazifalar o‘gituvchi bilan muhokama qilinadi. Maktab o‘quvchilari ularni
tushunishga qodir, chunki ular darsga oldindan tuzilgan savollar bilan tayyorlangan holda kelishadi;

e individual topshiriglar, ular ham onlayn platformada tekshiriladi, muhokama gilinganidan keyin
beriladi va har bir o‘quvchining materialni o‘zlashtirish darajasini hisobga oladi. Kuchli o‘quvchilar uchun
vazifalarning kognitiv murakkabligi 4-darajali bo‘lishi mumkin.

Ushbu xususiyatlar asosida o‘quvchilarning dasturlashga oid kompetensiyalarini shakllantirish bo‘yicha
quyidagi asosiy funksiyalarni ajratib ko‘rsatish mumkin:

¢ kundalik hayotda ishtirok etishga tayyor bo‘lgan yosh fugarolarga bo‘lgan ijtimoiy talabni aks ettirish;

e o‘quvchining ta’limdagi shaxsiy ma’nolarini amalga oshirishining sharti, uning ta’limdan
begonalashuvini bartaraf etish vositasi bo‘lish;

e bilim, ko‘nikma va faoliyat usullarini magsadli kompleks qo‘llash uchun atrofdagi vogelikning haqiqiy
obyektlarini o‘rnatish;

¢ vogelikning real obyektlariga nisbatan uning gobiliyati va amaliy tayyorgarligini shakllantirish uchun
zarur bo‘lgan o‘quvchining obyektiv faoliyati tajribasini o‘rnatish;

e ta’lim mazmunining barcha elementlari (barcha fanlar uchun) sifatida har xil o‘quv fanlari va ta’lim
sohalari tarkibining bir gqismi bo‘lish;

e muayyan muammolarni hal gilishda nazariy bilimlarni amaliy go‘llash bilan birlashtirish;

e o‘quvchilarni tayyorlash sifatining ajralmas xususiyatlarini ifodalaydi va murakkab shaxsiyat va
ijtimoiy ahamiyatga ega bo‘lgan ta’lim nazoratini tashkil etish vositasi bo‘lib xizmat giladi.

Kompetensiyaning har xil turlari mavjud. A.V.Xutorskoy o‘quvchilarning quyidagi asosiy ta’lim
kompetensiyalarini aniglaydi: o‘quv va kognitiv, kommunikativ, axborot, giymat-semantik, umumiy madaniy,
ijtimoiy va mehnat va shaxsiy o‘zini takomillashtirish malakasi.

O°quv va kognitiv kompetensiya o‘quvchilarning asosiy ta’lim kompetensiyalarida yetakchi o‘rinni
egallaydi. Bu hagigiy kognitiv obyektlar bilan bog‘lig bo‘lgan mantigiy, uslubiy, umumiy ta’lim faoliyati
elementlarini o‘z ichiga olgan mustagil kognitiv faoliyat sohasidagi o‘quvchilar kompetensiyasi hisoblanadi.
Bu magsadlarni belgilash, rejalashtirish, tahlil gilish, aks ettirish va o‘zini baholash usullarini o‘z ichiga oladi.
O‘rganilayotgan narsalarga nisbatan o‘quvchi ijodiy ko‘nikmalarni egallaydi: bilimlarni bevosita atrofdagi
vogelikdan olish, ta’limiy va kognitiv muammolarning texnikasini, nostandart vaziyatlardagi harakatlarni
o‘zlashtirish. Ushbu kompetensiya doirasida funksional savodxonlik talablari aniglanadi: faktlarni
taxminlardan farglash qobiliyati, o‘Ichash ko‘nikmalariga ega bo‘lish, ehtimollik, statistik va boshga bilish
usullaridan foydalanish. O‘quv va kognitiv kompetensiyaning shakllanish darajasi ba’zan ko‘p jihatdan
o‘quvchining ta’lim natijasining sifatini belgilaydi.

Informatika fan va o‘quv predmeti sifatida bu jarayonda muhim rol o‘ynaydi, chunki informatika
darslarida shakllangan kompetensiyalar o‘quvchilar bilimining yaxlit axborot makonini yaratish uchun boshga
fanlarni o‘rganishga o‘tkazilishi mumkin. Ta’lim va kognitiv kompetensiya o‘quvchining motivatsiyasi bilan
chambarchas bog‘liq bo‘lib, u o‘quvchining ma’lum bir mavzuni nima uchun va nima uchun o‘rganayotganini
ganchalik tushunishi bilan bog‘lig.

Informatika va axborot texnologiyalari fanida o‘quv va kognitiv kompetensiya quyidagilarni anglatadi:

1. O‘z faoliyatini rejalashtirish, tahlil gilish, mulohaza yuritish, o‘z-o‘zini baholashni amalga oshirish
gobiliyati.

2. Gipotezalarni ilgari surish, kuzatilgan faktlar va hodisalarga savollar berish, dastlabki ma’lumotlar va
rejalashtirilgan natijani baholash (modellashtirish va rasmiylashtirish, muammolarni hal gilishning ragamli
usullari va kompyuter tajribasi).
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3. O‘lchash uskunalari, maxsus ashoblar, statistik usullar va ehtimollar nazariyasidan foydalanish
ko‘nikmalariga ega bo‘lish.

4. O‘z faoliyati natijalarini shakllantirish, ularni zamonaviy darajada taqdim etish qobiliyati (qurilish
diagrammasi va grafiklari, prezentatsiyalar yaratish vositalari) va boshgalar.

Xulosa. Shunday gilib, oldimizda turgan asosiy magsadlardan biri - tez o‘zgaruvchan dunyoga moslasha
oladigan o‘quvchilarning ta’lim va kognitiv malakasini oshirish. Biz o‘z ishimizda “Algoritmlar va dasturlash”
elektron o‘quv kursiga gizigish prizmasi orgali o‘quv kognitiv kompetensiyalarni rivojlantirish masalalarini
ochib beramiz.

Ushbu kursni o‘gishning motivatsiyasi birinchi navbatda kompyuterga bo‘lgan gizigishdir. Ammo har
kuni ko‘pchilik o‘quvchilar uchun kompyuter aslida maishiy texnikaga aylanadi va shu bilan u motivatsion
kuchini yo‘qotadi. Juda ko‘p sonli dasturiy mahsulotlarning paydo bo‘lishi o‘quvchilarning dasturlashni
o‘zlashtirish istagini pasaytirdi. O‘quvchilarning motivlari ularning ehtiyojlari va qizigishlari orgali
shakllanishini hisobga olib, biz barcha harakatlarni, birinchi navbatda, ushbu elektron kurs yordamida
dasturlashda o‘quvchilarning kognitiv gizigishlarini rivojlantirishga yo‘naltirishimiz kerak. Bu, oz navbatida,
yugori sinf o‘quvchilarining o‘quv va kognitiv kompetensiyasini shakllantirishga olib keladi.

Umuman, o‘quvchilarda dasturlashga oid kompetensiyalarini shakllantirishda kopgina texnologiyalar
qgatori ragamli texnologiyalardan foydalanish, ularning fanga gizigishlarini, yangi bilimlarni o‘zlashtirishlari
uchun motivatsiyalar berib borish talab gilinadi. Yangi texnologiyalar yosh avlod ongida tez vagtda
o‘zlashtirilishini inobatga olgan holda, ushbu texnologiyalarni ta’limda qo‘llanilishi ta’lim samaradorligini,
o‘quvchilarda dasturlash sohasiga bo‘lgan gizigishlarining oshishiga xizmat giladi.
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Yvumkon XAMATOB
[IpenonaBarens kadeapa MHOOPMALTMOHHBIX TEXHOJOTUH
Byxapckuii rocynapcTBEHHBIN YHUBEPCUTET

NHPOPMALIMNOHHBIE I KOMMYHUKAIIMOHHBIETEXHOJIOI'MA B
AKTUBU3AIIUU TO3HABATEJBHOM JEATEJIbHOCTH YUAIIIUXCSA

BOI’lpOCbl akmueuzayuu NO3HABAMENbHOU 0esImelbHOCmU yuawuxcst OnHoOCAmMcCs K 4uciy Haubonee
AKMyanibHuIX NpoONeM COBPEeMEHHOU Nneda202uyecKkol Hayku u npakmuku. Peanuzayus npunyuna
aKkmueHocmu 6 06ytteHuu umeem OobULOE 3HA4YeHue, m.K. 05yll€Hue u passumue Hocam 0esamenbHOCMHbIU
xapakmep, u om Kadecmea YYeHus Kak OesamenvbHOCmuU  3a6UCUm pesyiomam O6yll€HM}Z, paseumus u
socnumanusi yuawuxcs. Knrouesoii npobiemotl 8 peuteHuuy 3a0ayu nosbluieHUs 3P HekmusHocmu u Kauecmesa
yll€6H020 npoyecca seistemcst akmueusayus NO3HABAMENbHOU 0CAMENbHOCIU yuauwuxcsi. B oannot cmamee
peysb uoém o qu)OpMaquHHblx U KOMMYHUKAUYUOHHBIX mexHono2ull 8 akmueuzayuu NO3HABAMENbHOU
deﬂmeﬂbﬂocmu yuawuxcs.

I(moueeble cjoea. aKmueHbsle Mel’}’lOabl 06yquuﬂ, npakmuqecm/tﬁ IKCnepumenm, Mel’l’lO() npoeKkmaoe,
2pYynnogovle 00CYHCOeHUst, MO32080U WMYPM, 0eloGble USpbl, pojedvle Uepbl, OACKem-mMemoo, MmpeHuHU,
UCNOJ1b306AHUE KOMNBIOMEPHBIX o6yqai0u4ux npoepamm, anaiu3 npaKkmu4ecKux cumyauuﬁ.

Talabalarning bilim faolligini oshirish masalalari zamonaviy pedagogika fani va amaliyotining eng
dolzarb muammolaridan biridir. Ta 'limda faollik tamoyilini amalga oshirish katta ahamiyatga ega, chunki
tarbiyalash va rivojlantirish faoliyat xarakteriga ega bo‘lib, o‘quvchilarni o ‘gitish, rivojlantirish va
tarbiyalash natijasi faoliyat sifatidagi o ‘rganish sifatiga bog ‘liqdir. O’quv jarayonining samaradorligi va
sifatini oshirish muammosini hal gilishning asosiy muammosi talabalarning bilim faolligini
faollashtirishdir. Ushbu magola talabalarning bilim faolligini oshirishda axborot kommunikatsiya
texnologiyalari bilan bog lig.

Kalit se’zlar: faol o’qgitish usullari, amaliy eksperiment, loyiha usuli, gurunh muhokamasi, aqliy
hujum, ishbilarmon oyinlar, rolli o’yinlar, basketbol usuli, treninglar, kompyuter o’quv dasturlaridan
foydalanish, amaliy vaziyatlarni tahlil gilish.

The issues of enhancing the cognitive activity of students are among the most pressing problems of
modern pedagogical science and practice. Implementation of the principle of activity in learning is of great
importance, since training and development are of an activity nature, and the result of training, development
and education of students depends on the quality of learning as an activity. The key problem in solving the
problem of increasing the efficiency and quality of the educational process is the activation of the cognitive
activity of students. This article deals with information and communication technologies in enhancing the
cognitive activity of students.

Key words: active teaching methods, practical experiment, project method, group discussions,
brainstorming, business games, role-playing games, basketball method, trainings, the use of computer
training programs, analysis of practical situations.

[Tox aKTMBHBIMH METOJaMHU OOYYCHUs MOHUMAIOT METOJIbI, PEATHU3YIOIINE YCTAHOBKY Ha OOJIBIIYIO
aKTHBHOCTB y4YaIllerocs B y4eOHOM IIpoliecce, B IPOTHBOIOIOKHOCTD, TaK HA3bIBAEMBIM, TPaIUIHOHHBIM
MEeTOoJ1aM, TP KOTOPBIX YUCHHUK 00JIee MacCHUBEH.

AKTHBHBIE METOABI 00Y4Y€eHHS - OTO T€, KOTOPBIC MO3BOJISIIOT yJaluMcst B 00jiee KOPOTKHE CPOKH
U C MCHBIIUMHU YCHJIMSMH OBJIJICTh 3HAHUSIMU M YMEHHUSIMH 32 CYET CO3HATEIBHOTO (POPMHUPOBAHHUS Y HUX
HEOOXOJMMBIX BHJIOB JIESTEIBHOCTH. IMEHHO caMOCTOAITEILHYIO IeJIEeHATIPABJIECHHYIO 1eATEIbHOCTh
€aMoro y4anerocs 1 ciieiyeT paccMaTpUBaTh Kak aKTHBHOCTb JINYHOCTH.

BxirroyeHne akTHBHBIX METOZOB B YYEOHBIH INPOIECC CTHUMYIUPYET MO3HABATEIbHYI0 aKTUBHOCTH
yUaIuXcsl, yCHINBACT UX HHTEPEC U MOTHBAIIMIO, Pa3BUBAET CIOCOOHOCTH K CAMOCTOSITEILHOMY OO YUSHHIO.
OtMeuaeTcs, HarpuMmep, 4To PH JISKIUOHHOH NoJjaue Marepuana ycpanBaetcs He 6omee 20% undopmarmu,
TOTJa KaK B JIENOBOM urpe - 10 90%.

B Hacrosmee Bpems HamOojee pacIpOCTPAHCHHBIMH B TEIArOTMYECKO MPAKTHUKE SBISIOTCS
CIIETYIOIINE aKTHBHBIC METO/IbI O0YUCHUSI:

- IPaKTUYECKHIA SKCIICPUMEHT;

- METOJ] IPOEKTOB;

- TPYIIIOBEIC 00CYKICHUS (JIUCKYCCHHN);

- MO3TOBOH LITYPM;

- JICJIOBBIC UTPBL;
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- POJIEBBIE UTPHI;

- backeT-mMeTo[ (MIMUTALINS CUTYalui);

- TPCHUHIY;

- NCTIOJIb30BaHUE KOMITBIOTEPHBIX 00YUYaIOIINX IPOrpamMM;

- QaHaJIN3 MMPAKTHYECKUX cuTyarui (case-study).

Bri6op meToa 00yyeHus: onpenensercst pa3HbIMU (GaKkTopaMu (HalpuMep, YHCICHHOCTBIO YUallHXCS,
TaK KaK OOJIIIMHCTBO METOJ0B MPUTOAHO ISl HEOOJBIIKNX TPYII), HO, B IEPBYIO OYepeb, AUAAKTUICCKOM
3amaueii [3].

B cBs3u c BBIIIEYIOMSHYTOW HaIPaBICHHOCTbIO 00pPa30BaTEIbHOIO Ipolecca Ha pPa3BUTHE
AKTUBHOCTH M CaMOCTOSTENILHOCTH aKTHBH3MpOBalach M pa3paborka WMK-rexHonmorwii, Mmo3BOISIOMIUX
pemaTh 3TH 3a4a4H.

My.HBTI/IMe)II/Ia - TEXHOJIOTHHU SABJIAKOTCA OAHHUMU U3 HauOoJee TMEPCIEKTUBHBIX W ITOMYJIAPHBIX
Mearorndeckux MH(GOPMAIMOHHBIX TEXHOJOTHHA. JTH TEXHOJIOTHMH OOBEIUHSIOT TEKCT, Tpaduky,
aHMMAaLHIo, 3BYK, (OTO W BUACO B IpeAcTaBiIeHUH yueOHOH umHpopManuu. B mUpoKoM cMbIcie TEpMUH
MyJbTHMEANA O3HA4aeT COBOKYHNHOCTh HH()OPMAIMOHHBIX TEXHOJOIWH, MCHOJB3YIOLIMX Ppa3IHYHbIE
NporpaMMHbBIE U TEXHHYECKHE CPENICTBA C MENbl0 Hanboee 3(pPEeKTHBHOTO BO3JCHCTBUS HA TOJIB30BATES
(craHOBsIIIIETOCS, TAKUM 00Pa30M, OTHOBPEMEHHO M YUTATENIEM H CITyIIaTesIeM U 3putenieM). Takue cpeicTa
00J1a1a10T OOJIBIIMM 3MOLIMOHAIBHBIM BO3JEHCTBUEM.

O} PeKTHBHOCT MYJIBTHMEIUA-TEXHOJIOTHH BBI3BaHA WX HHTEPAKTUBHOCTHIO (0OYCIIOBICHHOM
THIIEPTEKCTOBBIMU TEXHOJIOTHSIMH), KOTOpasi MO3BOJSIET 00ydaromeMycss aKTUBHO B3aWMOJEHCTBOBATE C
Ha3BaHHBIMH CpeACTBaMH. IHTEpaKTUBHOCTH O3HAYAET HAJTMYHNE YCIOBUIIIA y4eOHOTO quaora, OJHUM HX
y4acTHUKOB KoToporo siBisitoTess UKT. Tak, MynbTHUMenna-Kypcehl IO CPAaBHEHUIO C IPYTUMHU AJIEKTPOHHBIMU
00pa30BaTeIbHBIMHU pecypcamMu 001a1at0T CIEAYIONINMHY TUAAKTHYECKUMH MPENMYIIIECTBAMHU:

- SIBJSIFOTCSL CPEICTBOM KOMIUIEKCHOT'O BO3JICHCTBHUS Ha 00YYalOLINXCsI, KOTOPOE 3aJCUCTBYET pa3HbIe
KaHaJIbl BOCHPHUATHA HWHQOPMAIMM W aKTHBU3UPYET OJHOBPEMEHHO BCE BHABI €r0 JEATEIbHOCTH:
MBICTUTEIEHYIO, PEUEBYIO, GHU3HUECKYIO, TIEPIEITHBHYIO (BOCIIPHHIMAIOIIYIO);

- THIEPTEKCTOBAasA TEXHOJIOTHA IMMO3BOJIACT 06y11a}01111/1Mc;1 WHIWBUAYAJIU3UPOBATH yT-Ie6HI)II71 mpouecc
IyTeM BbIOOpa MOAXOSIIEeH 00pa30BaTeIbHON TPAEKTOPHH;

- IPEAOCTaBIISIET O0YYAIOIIMMCS ONTUMAIBHOE COUETAHUE PA3TUYHBIX CIIOCOOOB PabOTHI: H3yUEHHE
TCOPpUN YEPCAYCTCA C MPAKTHUYCCKHMU 3adaHUAMH, IMO3BOJIAIONIMMH 3aKPCIUTH INOJYYCHHBIC 3HAHUA U
NpUOOPECTH TEpBOHAYATBHBIC IPAKTUYECKUE HABBIKM, TECTUPYIOIIUE MPOrpaMMbl 00eCICUHBAIOT
KOHTpOJIMpYIOKe (HYHKIUH, O3BOJISAS yIalIMMCS IPOBEPUTDH U OLICHUTH [OJy4EeHHbIC 3HAHUS;

- [I03BOJISIET MOAEIMPOBATH CIOXKHBIE, JOPOTHE WM ONIACHBIE PealbHbIE IKCIIEPUMEHTHI;

- BU3YaJIM3UPOBATh a0CTPAKTHYIO HH(POPMALIMIO 32 CYET AMHAMHYECKOTO MPECTABICHHUS IPOLIECCOB;
BH3YaJIM3UPOBATh OOBEKTHI M MPOLIECCHl MUKPO U MAKPOMHUPOB, U IPyTHE.

OpHOW M3 COBPEMEHHBIX TEXHOJIOTUIH, OCHOBAaHHBIX HA MCIIOIb30BAHHUHM MYJIbTUMEIHA, SIBIIACTCS
“BHpPTya/JbHAsl PeaIbHOCTL” - 3TO MYJIBTUMEINA-CPEACTBA, IPEIOCTABIIIOIIUE 3BYKOBYIO, 3pUTENIBHYIO,
TaKTHWJIBHYIO W Jpyrue BuAbl HH(OpMALUU M CO3AAIONINE WIUIIO3UIO BXOXKICHUS M TMPHCYTCTBHS
MOJIb30BaTeNIs B OOBEMHOM BHPTYaJbHOM HPOCTPAHCTBE, MEPEMELICHHUS OJIH30BATEIEM OTHOCUTEIBHO
00BEKTOB ATOTO MPOCTPAHCTBA B peallbHOM BpeMeHH. MOXKHO JNOTPOHYTHCS PYKOH 0 00BEKTa, XOTS OH
CYLIECTBYET TOJIBKO B ITAMSATH KOMIIBIOTEPA, UCIIOIB3Ys CIIENUAIBHYIO IIEPUYATKY C JaTYUKAMHU, IEPEBEPHYTH
MpPeaMET M pacCMOTPETh €r0 C JPYrol CTOPOHBI U APYTO€.

ITockonpky rpaduueckas HHPOpPMALM 3aHMMaeT OonblIMEe OOBEMBI, TO €€ Imepegada Tpedyer
3HAYHUTENLHOTO BpeMmeHH. [loaromy wuHpopMammio “cxumaror”’. Cxkatre NUQPOBOH WHPOPMAITUH
OCYILECTBIISIETCS. ISl TOTO, YTOOBI ayJM0- U BUACOJIAHHBIE MOXKHO OBLJIO TpaHCIUpOBaTh (IiepenaBaTh) B
pearbHOM BpPEMEHHU.

KomMmyHWKalMOHHBIE TEXHOIOTHY - HeoOxoaumast coctasisiromas MK T, obecrieunBaroras He TOIBKO
nepeaady MH(GpoOpMaIMy, HO ¥ OpraHu3alio 00paTHOH CBSI3M mpernojaBareis ¢ o0yvarommmucs. O0yueHue
0e3 oOpaTHOW CBsi3W, O€3 IOCTOSHHOTO JAHanora HEBO3MOXKHO, TaK Kak OOy4eHHe, B OTIHYHE OT
caMo00pa3oBaHus, SIBISETCA OUAJOrMYeCKUM IporeccoM. OT OmepaTuBHOCTH OOpPAaTHOW CBSI3U 3aBUCHUT
s dexTuBHOCTL 00y4yeHus. [locpeacTBOMTEIeKOMMYHUKAIIUI BO3MOKHO OCYIIECTBICHHE PA3IMYHBIX (HOpM
y4eOHO-TI03HABATEIBHOM IESTEIBbHOCTH CTYCHTOB WM IIKOJIEHUKOB.

TenekoMMyHHUKAIMK - 3TO TEXHOJOTMM, OCHOBAaHHbIE Ha BO3MOXKHOCTU IepelaBaTh MH(YOPMAIUIO
MCXKAY KOMIIBIOTECpaMu, O6TJGJII/IHCHHBIMI/I B cetu. K HuM oTHOCATCS HU3BCCTHBICTCIICKOMMYHUKAITUOHHBIC
CEpBUCHI, OCHOBaHHBIC Ha BO3MOXKHOCTSIX ceTd MuTepHet. [Ipu 3ToM, o01ienne npu nepenave nHGpopmanun
MOXET MPOUCXOJUTh KaK OTCPOUYCHO (Tak HasbiBaeMmble, Off- line-rexHomorun ninm acMHXpOHHBIE), TaK U B

173



peanbHoM Bpemenu (On-line-rexuomorun). B oOpasoBannu u 00y4eHHH HauOOJIEe HCIOIb3YIOTCS
CIIEAYIOIINE TEIEKOMMYHHUKAIIH.

1. Daexrponnas noura (E-mail) - cucrema i1t XpaHeHHs U TEPECHUTKHA COOOTIECHUH MEKY IO IbMH,
HAMEIOIUMHE JIOCTYI K KOMIBIOTEpHOU ceTh. [ocpeicTBOM 3JEKTPOHHOM MOYTHl MOXKHO MEpeAaBaTh MO
KOMITBIOTEPHBIM CETSAM JTF00YI0 HH(POpMAIHIO (TEKCTOBbIE TOKYMEHTBI, H300paKeHHs, IM(PPOBBIC JaHHBIC,
3BYKO3AIIMCU M TaK Jajee). DJIIEKTPOHHAs IM0YTa MOXET OBbITh UCIOJIB30BaHA JJis OOIICHUS YYaCTHUKOB
y4eOHOrO Tpolecca M TNepEeChUIKH y4eOHO-METOIUYECKUX MaTepuanoB. BakHbIM ee CBOWCTBOM,
MPUBJICKATENBHBIM JIJIi  O0pa30BaHMUs, SIBISICTCS BO3MOXHOCTh pealii3allid aCHHXPOHHOTO OOMeHa
nHpopMaled. PasHOBUIHOCTh 3IIEKTPOHHOW IMOYTHl - COMCKH PACCHLIKH, KOTOpPhIC CO3IaIOTCS, €CITU
cooO1IeHue agpecyeTcs: OONBIION rpymIe moryyareiaeld cTabUIFHOrO COCTaBa.

2. Tenexondepenmuu - 310 cereBble (HOPYyMBI (CPEACTBA MACCOBOTO TEMATHYECKOT'O OOIICHHUS),
OpraHM30BaHHBIC JIsi TMPOBEJCHUS JHCKYCCHH W OOMEHa HOBOCTSMHU IO OIpPEICICHHOW TEeMaTHKeE.
TenekoHpepeHIIMN MO3BOJISIOT MyOIMKOBATh COOOIICHHS 10 MHTEpECaM Ha CIEeNUAIbHOM KOMITBIOTEPE B
cet. CoOOIIEHNSI MOXXHO YUTATh, IMOAKIIIOYUBIINCE K HEMY U BBIOpaB TeMy s quckyccuu. [o skenanuro
BO3MOXCH OTBET aBTOPY CTaThbM WJIM OTIpaBKa cOOCTBEHHOro cooOrmieHus. Takum oOpazom
OpTaHM30BBIBAETCS CETeBasi TUCKYCCHsI, HOCSINAS HOBOCTHOM XapakTep, MOCKOJIBKY COOOIIEHHs XpaHsITCs
HEeOOIBINION mepro ] BpeMeHu. Takxke otHocsaTcs k Off- line-texuomorusim.

3. IRC (Internet Relay Chat) wiu 4aT - 0OMEH TEKCTOBBIMU COOOIICHUAMH 4epe3 VHTepHET B
peabHOM BpeMeHU. Bo3MOXKHEBI J1Ba BapHaHTA:

@ 00MeH COOOIIEHUIMH “OAHH HA OANH";

® KoJUICKTHBHAs Oecema (B 3TOM Cilydae HEOOXOIMMO MOIKIIYHMTHCA K creruaibHomy IRC-
cepaepy).

4. Ecmu xommbroTep 00OpYAOBaH 3BYKOBOW KapTOil, MHUKPOGOHOM M HAyIIHUKAMH (MM
AKyCTUYECKUMH KOJIOHKAaMH ), TO BO3MOYKHA OpraHU3aIis ayIuoKOH(epeHINH.

5. Tlpu BuaeokoH(epeHIM oOCCrieuMBacTCs elnie 0onee BBICOKUI YpOBeHb OOIICHHS (HEOOXOMMMBbIWeD-
Kamepa, MHUKpPO(OH, 3BYKOBOM MHMKILEp M JpPYyroe). OTa TEXHOJOTHS CErojHs IIHPOKO HCIONB3yeTCs B
JIMCKYCCHOHHOM 00y4eHuH. [1py TpaMIMoHHOM 00YUIEHHH C €€ HCTIOB30BaHHEM BO3MOXKHA OPraHW3aIds 3aHSTHI
B pacripe/ieJieHHOW ayTUTOpUH 00Y4arOIINXCsl, PUBJICUCHIE Ha 3aHATHS MIEaroroB Apyrux o0pa3oBaTeIbHbBIX
YUPEKIICHHI, HAYIHBIX PAOOTHUKOB U YYCHBIX.

Merton poekToB. MeToa MpOeKTOB He SBISeTCS HOBBIM B Iiegaroruke. OH mosiBuics B 20-e rombl XX
Beka B CIIA. Ero eme Ha3pBaJIM METOAOM IMpoOieM. B 3TOM TEXHOJIOTHH palMOHAIBHO COYCTAFOTCS
TEOPETHUECKUE 3HAHUS U UX MPAKTHYCCKOE MPUMEHEHHE JIJIS PEIICHUS KOHKPETHBIX MPOOIeMOKPYXKaroIien
JEHCTBUTEIHHOCTH B COBMECTHOM JIEATEIIEHOCTH IIKOJIHHUKOB.

OCHOBHOM T€3UC COBPEMEHHOI'0 IIOHUMAaHHS METOJIa TPOEKTOB - ''Bee, YTO 51 3HAIO, ST 3HAKD,/JISL Yero
3TO MHE HAJI0 M I/le M KaK sl MOTY 3TH 3HAHHUS MPUMEHUTD'" , ¥ OH NPUBJICKACT MHOTHE 00pa3oBaTeIbHbIC
CUCTEMBI, CTPEeMSIIUeCsS HAUTH pa3yMHBI OanaHCc MEXTy akaJIeMUYeCKHMHU 3HAHUSMU U TParMaTHYECKUMU
YMEHHSIMH.

B ocHOBe MeTOma MPOEKTOB JICKUT PA3BUTHE IMO3HABATEIIBHBIX HABBIKOB YYalllUXCS, YMCHUU
CaMOCTOSITeJIbHO KOHCTPYMPOBaTh CBOM 3HAHUS, YMCHHI OpPHUEHTHPOBAThCS B HHGOPMAIMOHHOM
MPOCTPAHCTBE, PA3BUTHE KPUTHYECKOTO MBINUICHHS. ['OBOpPS O METO/AE MPOCKTOB MMEIOT BBHIY CIIOCO0
JOCTYDKCHHS TUIAKTHUSCKOM TEJTH Yepe3 AeTATbHYI0 pa3paboTKy MPOoOIeMbl, KOTOpast TOJKHA 3aBEPIIUThCS
PCABHBIM, OCS3a€MbIM MPAKTHUSCKUM PE3yJIbTaTOM, O()OPMIICHHBIM TEM WJIMUHBIM 00pa3oM. Ero MoxHO
YBUJIETh, OCMBICIUTh, NPUMEHUTh B PEaJbHON MPAKTUYECKON NesATeNIbHOCTU. UTOOBI MOOUTHCS TaKOTO
pe3yibpTaTa, HEOOXOJMMO HAy4YHTh JETeH CaMOCTOSTENbHO MBICIHTh, HAXOAWTh M PElIaTh MPOOJIEMBI,
MIPUBJICKAS JIJISl TOU [IEeJIM 3HAHUS U3 Pa3HBIX 00JIACTEH, YMEHUS MPOrHO3UPOBATH PE3YJIbTaThl K BO3MOXHbBIE
MOCIICACTBHS Pa3HBIX BAPUAHTOB PEIUICHMSI, YMCHUS YCTAHABIMBATH TPUYUHHO-CIICACTBCHHBIC CBSI3H.

Utak, MeTO IPOEKTOB:

1) Bceraa OpUEHTUPOBAH HA CAMOCTOSTEIILHYIO JEATSIBHOCTD YUaIuXxcst (HHANBUIYAIbHYIO, TIAPHYIO,
TPYIIIOBYIO), BHIMOJHIEMYIO B TCUCHHE ONPEICICHHOTO OTPE3Ka BPEMEHU;

2) Bcer/ia mpeanoaracT pelieHue Kakoi-1o mpooIeMbl;, pellieHre MPoOIeMbl TpeTyCMaTPUBACT:

a) UCIIOJIb30BAHNE COBOKYITHOCTH Pa3HO00Pa3HBIX METOJIOB, CPEJICTB OOYUCHHS;

0) mpenmonaraeT HEOOXOAUMOCTh UHTETPUPOBAHUS 3HAHUH, YMCHUH U3 Pa3UUHBIX00IacTEll HAYKH,
TEXHUKH, TEXHOJIOTUH, TBOPUYECKUX 00JIacTeH;

3) Bceryia mpemnosaraeT, 4To Pe3y/IbTaThl BHIITOJIHCHHBIX POSKTOB OYAYT “ocsi3aeMbIMU” (HaIPUMED,
€CITM ITO TeopeTHYecKas MpoOJieMa-TO ¢ KOHKPETHOE pellleHHe; eCM MPaKTUYecKas- TO KOHKPETHBIN
pe3yJIbTaT, TOTOBBINA K BHEAPEHUIO).
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Takum 00pazom, METOJ MMPOEKTOB BCET/Ia IIparMaTH4eH 10 CYTH. TeM He MeHee, IOJHON SICHOCTH B
OTHOLICHWU METOJa MPOCKTOB CEerogHs HeT. Eciu MeTol MpOeKTOB paccMaTpuBaTh Kak METOJ, TO OH
MPEeoNaraeT COBOKYITHOCTh y4eOHO-TI03HABATENBHBIX TPUEMOB, TO3BOJISIONIMX PEIINTh MPOOJIeMy B
pe3ynbTaTe caMOCTOSTENTFHOW PabOoTHI.

Ecmm ke ero paccMaTpuBaTh Kak MeAarornaeckylo TEXHOJIOTHIO, TO OHA MPEI0IaraeTCOBOKYITHOCTh
HUCCICIOBATCIbCKUX, IIONCKOBBIX, HpOGJIeMHI)IX METOAO0B. MCTOZ[ IIPOCKTOB - 3TO COBMECTHAA ACATCIbHOCTDH
YUHUTCIA U y4dallluXCs, HalpaBJICHHAsA HAa IOUCK PCEUICHUSA BO3HMKIIIEH HpO6J’ICMI:I. YMeHne moab30BaThCs
METOJIOM TPOEKTOB CUHUTAETCS IMOKa3aTeIeM BHICOKOW KBAM(HUKAIINY TIPETIOAaBaTes, ero MporpecCuBHOM
METOAMKH OOYUICHUS U Pa3BUTHS YUAIIUXCS, TO3TOMY 3TY TEXHOJIOTHIO OTHOCAT K TexHomorusM XXI Beka,
MpeayCMaTpUBaIOIIMM YMEHHE aJalTHPOBAaThCS K CTPEMUTENHbHO H3MEHSIOIIMMCS YCIOBHSAM JKHU3HH
YeJI0BeKa MOCTHHAYCTPHAIIBHOTO 00IIIeCTBa.

OcHoBHbIE TPeOOBaHUS K HCITOIF30BAHUIO METO/IA POEKTOB!

1. Hanuume 3HaYMMOI B MCCIIEOBATENBLCKOM, TBOPYECKOM IUIaHE MPOOJIEMbI (3a1a4H, TpeOyroteit
HCCIIeIOBATEIHCKOTO MTOUCKA JUIS €€ PEIISHUS, MHTETPUPOBAHHOTO 3HAHHUS).

2. IlpakTHueckasi, TeopeTWdecKas, ITO3HABATENbHAS 3HAYUMOCTh TMPEAIONaraeéMbIX pPe3yIbTaToOB
(moxa, BBIMYCK MEYaTHOTO U3JJaHusl, OXpaHa (4ero-nmbo), miaH MEpONpHsITUAR).

3. CamocrosiTensHast (MHANBUAYaJIbHAS, TAPHAS, TPYNTIOBas) ACATEILHOCTD YUAIUXCS.

4. CTpyKTYpHpOBaHHE COJEPKATEIFHONW YacTH MPOEKTa (C YKa3aHWEM OATAITHBIX PE3YIbTATOB).

5. HUcnonp3oBanme  WcCIeNOBaTENbCKAX ~ METOAOB,  MPEIyCMaTPHUBAIOIINX  OIMpPEACICHHYIO
MOCJICOBATEILHOCTD JCHCTBUM:

1) ompezenenue mpoOIeMbl, 3a1a4 HCCIICTOBAHUS;

2) BBIIBHKCHUE THIIOTE3bI UX UCCIICIOBAHNUS;

3) obOcyxeHne METOIOB HCCIICI0BAHUS,

4) obcyxneHue crnoco0oB 0(hOpMIICHHS KOHEYHBIX PE3YJIbTAaTOB (MIPE3CHTAIINH, 3aIUTHI, TBOPUCCKUE
OTYETHI, IPOCMOTPHI U TOMY TIOA00HOE);

5) c6op, cucTeMaTH3aIHs K AHAIN3 TOJYYCHHBIX JTaHHbIX;

6) moaBeneHHE UTOTOB, OOPMIICHHE PE3YIbTATOB, HX MPE3CHTALIHS,

7) BBIBOJIBI, BEIIBIKCHUE HOBBIX MTPOOJIEM HCCIIETOBAHMI.

KrnaccudummpoBath mpoeKTH MOKHO IO Pa3HBIM MTPH3HAKAM.

|. Ilo noMuHHMpYIOIIEH B IPOCKTE AeSATEJILHOCTH OHU JIETSATCS Ha:

- HCCJIeI0BATeNbLCKHE - OHH IIOJHOCTBIO IOJYMHEHBI JIOTUKE HCCIENOBAHUS U UMEIOT CTPYKTYpPY,
MPHUOJIMKEHHYIO WM MTOJIHOCTBIO COBIAAIONIYIO0 C TIO/UIMHHBIM HAayYHBIM HCCIEIOBaHUEM (aKTYaIbHOCTh
TEMBI, OTIpeIeSIeHre IPoOIeMbl, 0003HAaUCHHE 3a1a9, METOIOB UCCIICIOBAHMUS U TaK Jajee);

- TBOpPYECKHE - NPEAINOaraloT COOTBETCTBYIOIIee oopMIIeHHE PE3yNbTaTOB, HE UMEIOT JETaTbHO
popaboTaHHOU CTPYKTYpPHI (COBMECTHAs Ta3eTa, COUMHEHHE, BHUIeO(UIIbM, poJieBast UTpa U Tak Jajce);

- poJjieBble, HTPOBbIe MPOEKTHI - UMEIOT OTKPBHITYIO CTPYKTYPY; YYAaCTHHKH MPHHUMAIOT HA ceOs
OTIpe/IeTICHHBIE POJIH, OOYCIOBIEHHBIE XapaKTEPOM H COJEpKaHHEeM MPOEKTa (JIMTepaTypHbBIE TTEPCOHAXK,
BBIlyMaHHBIE T€POU ¥ TOMY NOJO0HOE);

- uHGOpMaLMOHHBIE - HaNpaBJeHbl Ha cOOp MH(pOPMALIUU O KAKOM-JIN00 00BEKTE, SIBJICHUH, aHATIN3
ee, 00o0IeHne (hakToB;

- NPHMKJIaAHBIEe (IIPAKTUKO-OPUCHTUPOBAHHBIE) MPOEKTHI C CaMOro Hadyala WMEIOT YEeTKO
0003HAaUYEHHBIA PE3YNbTAT JESITEIFHOCTH €r0 YYaCTHHKOB, OPHEHTHPOBAHHBIA HA COI[HAILHBIC HHTEPECH
CaMHUX YYaCTHUKOB (HOKYMEHTHI IO OWOJOTHH, reorpaduu, HCTOPHUYECKOTO, INTEPATypOBEIIECKOTO U
MIPOYEro XapakTepa, ¥ Tak Jajee).

1. [To mpeaMeTHO-coaepKaTEILHON 00/1aCTH OHU JENISATCS Ha!

- MOHOTIPOEKTHI - IPOBOJISATCS B paMKax OJHOTO MPeIMeTa, CIIOKHOTO pa3zelia Uil TEMBI;

- MEXKINpeIMeTHbIe MPOEKTbI - 3aTParuBalOT [Ba-TPU TMPEAMETa, WIH OOIIEIIKOIbHBIE,
IUIAHUPYIONUE PENINTh KaKyr-1H00 MpolieMy, 3HAUMMYKO JIJIS BCEX YYaCTHHUKOB (KYJIbTypa OOIICHUS,
po0JieMa 4eI0BEYeCKOTo IOCTOMHCTBA B poccuiickoM obmiectBe 20-ro Beka 1 APYTHE);

Ill. Ilo xapakTepy KOOpaAMHAIIMU OHH OBIBAOT:

- MPOEKTHI € OTKPBITOI, IBHOH KOOPAMHANMEH - KOOPAMHATOP MPOEKTa (YYUTENb, CHECIUAINCT)
y4acTBYET B MPOEKTE B COOCTBEHHOH (QYHKIMH, HEHABA3UMBO HAIPaBJIsis pabOTy €ro y4acTHUKOB, OpraHU3ys
€r0 JTallbl, AEITEIHHOCTH;

- MPOEKTHI €O CKPBITOIi KOOPAMHALHMENH - KOOPIUHATOP BBHICTYIAET KAaK MMOJHOMPABHBIA YIaCTHUK
MIPOEKTa, HO He OOHAPYKHUBAET ceOs B IEATEIHLHOCTH YIaCTHUKOB.

IV. TIlo xapakTepy KOHTaKTOB IIPOCKTHI OBIBAIOT:
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- BHYTPeHHHE HJIU PerHOHAbHBIE - B TIPE/IENIaX OAHON CTpaHbl (BHYTPH LIKOJIBI, MEXY IIKOJIAMH,
KJIACCaMu);
- MeXAYHAPOJAHbIe - YJYACTHHKU H3 Pa3HBIX CTpaH (B OCHOBHOM, 3TO TEICKOMMYHHKAIMOHHBIC

MIPOEKTHI).
B peanbHO# MpakTHKE Yalie BCET0 HMEIOT JIeJI0 CO CMEIIAaHHBIMHU THITAMHU TTPOEKTOB.
CTpyKTypHpOBaHHe NPOEKTA. Brinenstor clenyromue obmue HOAXO/BI

CTPYKTYPUPOBAHUIO TIPOEKTA.

1. Bei0op TeMbI IpOEKTa, €T0 THUIA, KOJIMIECTBA YIaCTHUKOB.

2. Bo3moxHBIC BapHaHTHI MPOOJIEM B paMKax HaMEUCHHON TEMAaTHKH (BBIIBHIAIOTCAYYaCTHHKAMH
C MMOJA4U YUUTENs).

3. Pacnpenenenue 3amad mo rpymnmnaM, oOCyXIeHHE METOAOB HCCIIEIOBAaHUS, MOMCKanH(POPMAIUH,
TBOPYECKUX PELICHUI.

4. CamocrosiTenbHass paboTa Y4aCTHUKOB MPOCKTa MO CBOUM WHIWBUAYAJIbHBIM HWIATPYITIOBBIM
HCCIIEI0BATEIbCKAM, TBOPUECKUM 3aJauaMm.

5. IlpomexyTouHble 00CYXICHHUS TONTYYCHHBIX JaHHBIX B IPpyMNIax (Ha ypoKax, 3aHATUSX, BHAYYHOM
o0111ecTBe, B IPYNIOBOI paboTe B OMOIMOTEKE, MEMATEKE U TOMY IMOJA00HOE).

6. 3amuTa MPOEKTOB, ONMMOHUPOBAHUE.

7. KonnextuBHOE 00CYXIEHNE NTOTOB, BHELIHSS OLICHKA, SKCIIEPTHU3a, BEIBOABI.

OcHoBHBIE 3Tanbl NpoBedeHUs NpoekTa. Pabota Hax MOOBIM MPOEKTOM IMPOXOIUT B HECKOJIBKO
9TAIIOB.

1. OpraHu3aunoHHBIN - BKIIOYAET MOUCK U IPEACTaBICHHE TAPTHEPOB.

2. Bp10op u hopMyaupoBKa o011ei poOIeMBbI - BKIIFOUACT ONpeAecHHE eJIeH U 3a1a4; 00CyKIeHue
IJIaHA JIOCTUXKEHUSI 11eJIei, yTOUHEHUE TTOAXOAIIUX TEM.

3. OOcyxaeHne METOAMYECKHX AacleKTOB W opraHu3anusi paboThl ydalluxcsi Ha YpPOKE U BO
BHEYPOYHOE BPEMH.

4. CTpyKTypHUpOBaHHME IPOEKTa C BBIACICHHUEM II0[3aAa4 Ul ONPEAETICHHBIX IPYII ydalluxcsi U
OTJENBHBIX YYEHHUKOB, MOJ00P HEOOXOMUMBIX MaTepHaiioB. 3anaun (T0A3a7adu) pacpeaessTioTcs] MEXIy
IpyIIaMH YYalluXxcs C Y4eTOM HX HHTEPECOB, ONPENEIISIOTCS IUIaHHPYEeMbIe pe3yibTaThl U CIOCOOBI X
pemeHus ¥ 0pOopMIICHHUS.

5. Cob6cTBeHHO paboTa Ha/l TPOEKTOM.

6. IlpeseHTarys MpOEKTa-IPYIIBI PACCKA3BIBAIOT O MPOAEIaHHON padoTe, pe3ynbTaThl 0000IA0TCs
1 0(OpPMILSIIOTCS B BUZIE KHUTH, )KypHaJla, BUAeo-puiabMa U Tak Jaee.

7. TlomBeneHwe UTOTOB.

BrinonHeHne MpoeKTHOTO 3a1aHMsI CIIOCOOCTBYET:

- (opmupoBaHUIO cHCTEMbl 0a30BBIX 3HAHMH W HAaBBIKOB W JAJIbHEHIIEMY MX TOMOJHEHHIO W
Pa3BUTHIO;

- BBIPAOOTKE yCTOWYMBOM MOTHBALMK M OILLYLIEHUS MOTPEOHOCTH B IPUOOPETEHNU HOBBIX 3HAHMH,
HEOOXOIUMBIX B paboTe Hall IPOEKTOM;

- AKTHBHM3alUU TIO3HABATEJIbHOM NESATETBHOCTH YYEHHWKOB, OCOOCHHO IPH BBIOJIHEHHUH WMHU
MPOCKTHO-KOMIIBIOTCPHBIX PICCJICI[OBaHHfI;

- Pa3BUTHIO TBOPYECKUX CIIOCOOHOCTEH, MO3BOJSIONMX PEaTH30BBIBATH MPOEKTHYIO 3a/ady B
COOTBETCTBHHU C COOCTBEHHBIM BHICHHEM;

- BOCIIUTAHUIO MHUIMATUBHOCTH B IOJIyYEHUH HOBBIX 3HAHHH M CaMOCTOSITEIbHOCTH BPACIIUPEHUH
chep Ux NPUMCHEHUS;

- OCO3HAHHIO YUeHUKaMH ceOsi TBOpLAMH COOCTBEHHBIX 3HAHUH.

YueOHble TeleKOH(EpEeHIMH, SBJISACH YacTbi0 pEalNbHOro mpouecca oOydeHus, o00JazaroT
HEKOTOPBIMH OCOOCHHOCTSAIMH B HMX OpraHM3allud M IPOBEACHUH, B OTJIMYME OT OOJIBIIMHCTBA
pacrpocTpaHeHHBIX TeleKoH(pepeHuid B IHTepHeT:

- UX CTporas yueOHas HallpaBIIEHHOCTh OOCYXICHUM, UTO BIIEYET 32 COO0I KOHTPOIh MOAEpaTopa 3a
JESITENbHOCTBIO K&KIO0I0 YYaCTHHUKA BO BpeMs paboThl KOH(pEepeHINH;

- OTPaHMYCHHOCTH BO BpPEMEHH TMPOBEACHUS; BCICICTBHE TECHOH CBS3M C BpPEMEHHBIMH H
TEMaTUYECKUMH IIJIaHaMH 00y4YeHHs B IIKOJIaX, yuyeOHas TelneKoH(epeHLus: He MOXKeT ObITh 00jiee 0JIHOTO-
IBYX MECSIIEB U HMEET KOHKPETHOE BpPEeMsI Hadyajaa U OKOHYaHUS.

“BrniicpiBaHne” yueOHOW TeleKOH(EpEeHIIMM B peajbHbI y4eOHBIH Mpolecc, MOCTPOSHHBIH Ha
KJIACCHO-YPOYHOM cucreme, Tpedyer:

- OpraHu3alMy JesITeIbHOCTH 00ydaeMbIX BO BpeMsl padOTHI B TeJIEKOH(epeHIINY;

- HAJINYUA HeO6XOI[I/IMOFO KOJIMYECTBA KOMIILIOTCPOB,
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- BO3MOXXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHOM IOYTHI U APYTUX TEJIEKOMMYHUKAIIMOHHBIX CPEICTB.
Hcnonp3oBaHue 3aHATHII BO BHEYpOUHOE BpeMsl HeXenaTenpHO (HE Bce OyayT Yy4acTBOBATh,
BOCIIPHHUMATHCS TeleKoH(epeHus OyaeT ckopee Kak pa3BlieueHHe, a He Kak paboTa).

OrpaHn4eHHBIH JOCTYH B IHTEpHET MO>KHO KOMIIEHCHPOBATh TAKUM 00pa3oM:

1) mnpenonmaBaTesb KOMUPYET TEKYIEE COCTOSHUE KOH(BEPEHINH ¢ BeO-caiita B (hailsl HTHPaKUPyeT
€ro Ha MalIMHbI 00y4aeMbIX;

2) y4acCTHHKHU pabOTAIOT C HUM, TOTOBST COOOIICHHUS B TEKCTOBOM PEIaKTOPE;

3) B KOHIIE 3aHATHS YYaCTHUKH OTIPABISIIOT HOArOTOBJICHHBIE COOOIICHUS 110 3JIEKTPOHHOMIIOUTE
Ha agpec KoH(epeHIINN.

“Kontepenuus B koHpepeHIUH - oHa U3 GopM TenekoHpepeHmu. B aToM ciaydae

1) Ha 3aHITHU B y4eOHOH IpyINIe MPOBOJUTCS PEATBHOE TOJIOCOBOE 00CYKICHUEPEATOKEHHBIX
B TeJIEKOHGEPESHITHH TPOOIIEM;

2) 3areM Yy4YaCTHHKM H3JIararoT CBOM HJCH B DIICKTPOHHBIX COOOIICHHSX W BBIHOCAT Ha CYI
BUPTYaJIbHOHN ayIUTOPUHU KOH(PEPEHIIHH.

Ilon y4eOHBIM TeJEKOMMYHHUKALMOHHBIM IIPOEKTOM IIOHUMAalOT COBMECTHYIO y4eOHO-
MO3HABATEIbHYIO, UCCIIEOBATENBCKYIO, TBOPUECKYIO MM HTPOBYIO AESITEIHHOCTh yJalluXCs- MapTHEPOB,
OpPTaHM30BaHHYIO Ha OCHOBE KOMIIBIOTEPHOH TENEKOMMYHHKAIIUH, WMEIOIIYI0 OOIIyI0 MpodieMy, Ieib,
COIJIACOBAaHHbIE METOIbI, CHOCOOBI ICATEJBHOCTH M HANpaBICHHYIO Ha JOCTH)KEHHE COBMECTHOTO
pe3yibTaTa IesiTeIbHOCTH.

B TenekoMMYHHKAaMOHHOM TPOEKTE, 0COOEHHO MEXIyHapoJHOM, TpeOyeTcsi, Kak MpaBHilo,0oiee
rIyOOKasi MHTErpalys 3HaHWs, PEATNOJaraoiias He TOJbKO 3HaHHEe COOCTBEHHO NMpeAMEeTa MCCIIEAYeMOi
Ipo0JIeMbl, HO U 3HAHUS OCOOCHHOCTEH HAIIMOHATBHOM KyJIbTYphI IapTHEpa.

[IpobnemaTrKa U coaepKaHue TEIEKOMMYHUKAIMOHHOTO MPOEKTa JOJDKHBI OBITh TAKUMH, YTOOBI X
BHIMIOJIHCHWE  COBEPILIEHHO  €CTECTBEHHO  TpeOOBalO  TPHUBICYEHHUs  CBOHCTB  KOMIBIOTEPHOM
TEJIEKOMMYHUKAMH. TeleKOMMYHUKAIIMOHHBIC TMPOEKTHl OIpPaBAaHbl, KOrJa B XOJE UX BBIIOJIHEHUS
[IPENyCMaTPUBAIOTCSL:

- MHOXECTBEHHBIE, CHCTEMAaTHUECKHE, Pa30BbIe WM JITUTENbHBIC HAOMIOACHUS 32 TEM WM HHBIM
OPUPOAHBIM, (PHU3UYECKUM, COLMAIBHBIM M APYTHMMHU sIBICHHEM, TpeOyromue cOopa JaHHBIX B pa3HBIX
peruoHax AJisl peleHNs] HOCTaBICHHOW MPOOIeMBI;

- IpelyCMaTpUBAETCSl CPABHUTEIILHOE H3YUYCHUE, NCCIIeJOBAaHHUE SIBICHUS, (haKTa, COOBITHS, IMEIOIINX
MECTO B Pa3JIUYHBIX MECTHOCTSIX;

- COBMECTHOE DPCLICHHWE YHCTO MPAKTUUECKOW NpoOieMbl (Hampumep, BBIBEIECHHE HOBOTO COPTa
pacTeHus B pa3HbIX KIMMaTHYECKUX 30HaX, HAOMIOICHHE 32 IOTOJHBIMH SIBJICHUSIMU U APYTOE).

TenekoMMyHUKallMOHHBIE TEXHOJIOTHH B 3TOM CIydae UCIOb3YIOTCS AJIS paCUIMPEHUs 30HbACHCTBUS
MPOEKTHBIX METOMIOB, Il OPraHU3alUU COTPYJHHYECTBA YUAIIUXCS pa3HbIX IIKOJ OJHOTOMIH HECKOJIBKUX
PETHOHOB U 1aXKe CTPaH.
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Husniddin JO‘RAYEV Feruz KASIMOV
Buxoro davlat universiteti Buxoro davlat universiteti
pedagogika fanlari doktori, dotsent amaliy matematika va dasturlash texnologiyalari
kafedrasi tayanch doktoranti

VIZUAL O‘QUV VOSITALARIDAN FOYDALANGAN HOLDA DASTURLASH
ASOSLARINI O*QITISH METODIKASI

Ushbu magolada umumiy o ‘rta fa’lim maktablarida dasturlash asoslari mavzularini o ‘gitish, ularda
vizual o ‘quv vositalarini go ‘llash, zamonaviy va ragamli texnologiyalar yordamida dars va ta’lim sifatini
oshirish bo ‘yicha gilingan ishlar va mavjud muammolar hagida so z boradi. Aynigsa, dasturlash asoslari
bo ‘limining obyektga yo ‘naltirilgan dasturlash texnologiyalarini o ‘quvchi tushuntirish usullari, bu bo ‘yicha
olib borilgan ishlar tizimli tahlil gilingan.

Kalit so“zlar: dasturlash, ragamli texnologiya, obyektga yo ‘naltirilgan dasturlash, dasturlash asoslarini
o ‘gitish metodikasi, o ‘gitish kompetensiyasi, pedagogik eksperiment, faol o ‘gitish usullari.

B cmamve pacemampuearomcsi OCHOBHbLE I’lp06ﬂ€/l/lbl 06yquuﬂ OCHO8AM NpPOcpAMMUPOBAHUSA 6
00Ue0bpaz06amMeNbHbIX WKOLAX, UCHONb308AHUE 68 HUX HA2TSOHBIX NOCoOull, npolderanndas paboma no
noevluieHUIo Kavecmea npenoaaeanuﬂ u o6yquu;z C UCNOTIb308AHUEM COBPDEMEHRHLLX U uuqbpoeblx MexHoN02Ul.
B uacmuocmu, cucmemamudecku aHaiusupyemcs MEMOOUKa OOBACHEHUSL MEXHON02U 00beKmHOo-
OPUEHMUPOBAHHO20 NPOSPAMMUPOBAHUS YUMAMENto Kapeopvl 0CHO8 NPOSPAMMUPOBAHUS, NPOOENAHHAS 8
INOM HanpaejleHuu pa6oma.

Knrouesvle cnosa: npocpammuposanue, yu@pposvie mexHoI02UU, 0OBEKMHO-OPUECHIMUPOBAHHOE
npozpammuposarue, Memoouxa 06yquuﬂ OCHOBAM NpoOcpamMmupoeaHrus, neoazoz2uyeckue KomnemeHyuu,
neoazo2u4eckutl IKCnepumerm, akmueHvle Memoowl O6ylteHuﬂ.

This article discusses the work done to teach the basics of programming in general secondary schools,
the use of visual aids in them, the work done to improve the quality of teaching and learning using modern and
digital technologies, and the existing problems. In particular, the Department of Fundamentals of
Programming provides a systematic analysis of the methods used to explain object-oriented programming
technologies to the reader.

Key words: programming, digital technology, object-oriented programming, methods of teaching the
basics of programming, teaching competence, pedagogical experiment, active teaching methods

Kirish. Axborot asriga gadam go‘ygan zamonaviy jamiyat o‘z faoliyatining barcha jabhalarida axborot
texnologiyalaridan faol foydalanish bilan tavsiflanadi. Insonning axborot faoliyatini ta’minlovchi bu
texnologiyalar turli xil kompyuterlar va dasturiy ta’minotlardan foydalanishga asoslangan. Shu bilan birga,
dasturiy ta’minot ma’lumotlar bilan ishlash algoritmlari va mantiglarini aniglaydi, turli xil muammolarni hal
gilish uchun standart hisoblash uskunalaridan foydalanishga imkon beradi va joriy etilgan axborot
texnologiyalarining imkoniyatlari va sifatiga sezilarli darajada ta’sir giladi. Shu munosabat bilan axborot
texnologiyalari sohasi mutaxassislari uchun dasturiy ta’minot yaratishni o‘rgatish, xususan, maktab
o‘quvchilarlari uchun dasturlashni o‘rgatish muammosi dolzarb hisoblanadi.

Asosiy gism. Maktab o‘quvchilarlarini tayyorlash davlat ta’lim standartiga muvofiq amaliy jarayonlarni
avtomatlashtirish va axborotlashtirish loyihalarini ishlab chigishda, shuningdek, ma’lumotlarni yaratishda
talabalarning kasbiy muammolarni hal gilish bo‘yicha kompetensiyalarini shakllantirishni o‘z ichiga oladi.
Shu bilan birga, maktab o‘quvchilarining loyiha faoliyati axborot tizimlarini ishlab chigish jarayonida amaliy
dasturiy ta’minot, dasturlash ilovalarini ishlab chigish, joriy etish va moslashtirishni o‘z ichiga oladi. Maktab
o‘quvchilarini tayyorlashning ushbu gismini amalga oshirish “Informatika va dasturlash”, “Yuqori darajadagi
dasturlash”, “Dasturiy ta’minot injiniringi” va hokazo fanlar doirasida amalga oshiriladi, bunda dasturiy
vositalar va dasturlash hagida bilimlar olinadi, tillar shakllanadi, kompyuter dasturlarini ishlab chigish va
amalga oshirish uchun turli strategiyalardan foydalanish qobiliyati, dasturlash sohasidagi tajriba va
muammolarni hal gilish ko‘nikmalari.

Shu bilan birga, talabalar uchun dasturlashni o‘rgatish masalalariga katta e’tibor garatilayotganiga
garamay, bu borada bir gator hal etilmagan muammolar saglanib golmogda. Xususan, dasturiy ta’minotni
yaratishda eng ko‘p talab gilinadigan metodika sifatida obyektga yo‘naltirilgan dasturlash asoslarini o‘rgatish
muammosi, shuningdek, masalalarni yechish va dasturlarni ishlab chigishda talabalarning mantigiy va
mavhum tafakkurini rivojlantirishga hissa go‘shmoqda.

An’anaviy obyektga yo‘naltirilgan ta’lim dasturlash, qoida tarigasida, o‘quvchilar tomonidan idrok
etilishi giyin bo‘lgan murakkab vazifalar va savollarni o‘z ichiga oladi, bu esa o‘quv materialini yanada
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noto‘g‘ri tushunishga olib keladi. Obyektga yo‘naltirilgan dasturlashni an’anaviy usullar bilan o‘rganish
o‘quvchilarda gizigish uyg‘otmaydigan yoki ozlashtirish uchun tushunarsiz bo‘lgan aniq dasturlash tilining
sintaksisini o‘rganishga asoslangan. Shu bilan birga, universitetga tayyorgarlik bosgichida bunday o‘gitish
o‘quvchilarning umumiy ta’lim maktabida informatikaning tegishli bo‘limlarini o‘rganishda olgan bilim va
ko‘nikmalariga asoslanadi. Ko‘pgina tadgigotlar ma’lumotlari shuni ko‘rsatadiki (A.N.Bobrov, O.G.Nelzina,
M.A Pavlichenko, E.S.Pavlova), shuningdek, bizning aniglash tajribamiz natijalari bu bilim va ko‘nikmalar,
keyinchalik professional dasturlash tillarini tegishli darajada o‘rganish uchun yetarli emas. Shu munosabat
bilan, talabalarning metodologiyaning o‘zi, obyektga yo‘naltirilgan dasturlashning asosiy tushunchalari
bo‘yicha fundamental tayyorgarligini ta’minlash uchun professional dasturlash tillarini o‘gitishdan oldingi
bosgichda obyektga yo‘naltirilgan dasturlash asoslarini o‘rganish zarur bo‘ladi. Bu esa obyektga yo*‘naltirilgan
dasturlash asoslarini o‘gitish jarayonining tadgiqot natijalari asosida tegishli o‘gitish metodikasini ishlab
chigishni tagozo etadi. Shu munosabat bilan, talabalarning metodologiyaning o‘zi, obyektga yo‘naltirilgan
dasturlashning asosiy tushunchalari bo‘yicha fundamental tayyorgarligini ta’minlash uchun professional
dasturlash tillarini o‘gitishdan oldingi bosgichda obyektga yo‘naltirilgan dasturlash asoslarini o‘rganish zarur
bo‘ladi. Bu esa obyektga yo‘naltirilgan dasturlash asoslarini o‘gitish jarayoni bo‘yicha olib borilgan tadgiqot
natijalari asosida tegishli metodikani ishlab chigishni tagozo etadi. Shu munosabat bilan, talabalarning
metodologiyaning o‘zi, obyektga yo‘naltirilgan dasturlashning asosiy tushunchalari bo‘yicha fundamental
tayyorgarligini ta’minlash uchun professional dasturlash tillarini o‘gitishdan oldingi bosgichda obyektga
yo‘naltirilgan dasturlash asoslarini o‘rganish zarur bo‘ladi. Bu esa obyektga yo‘naltirilgan dasturlash asoslarini
o‘qgitish jarayonining tadgiqot natijalari asosida tegishli o‘qitish metodikasini ishlab chigishni tagozo etadi.

IIm-fanda maktab o‘quvchilarlarini obyektga yo‘naltirilgan dasturlashni o‘rgatish muammosini hal
gilish uchun ma’lum nazariy shartlar allagachon shakllangan. Ushbu yo‘nalishda alohida ahamiyatga ega
bo‘lgan bir gator tadgigotlarni ajratib ko‘rsatish mumkin. Birinchi guruhga malakali mutaxassisni kasbiy
tayyorlash muammolariga - ta’lim tizimiga kompetensiyaga asoslangan yondashuvni joriy -etishga
bag‘ishlangan tadgiqgotlar kiradi (V.l.Baydenko, A.G.Bermus, V.A.Bolotov, I.A.Zimnyaya, M.P.Lapchik,
B.D.Elkonin va boshgalar). Ikkinchi guruh axborot texnologiyalari mutaxassislarini kasbiy tayyorlash
sohasidagi tadgigotlardan iborat (V.V.Andreyev, l|.E.Vostroknutov, N.K. Nuriyev) talabalari amaliy
informatikani tayyorlash yo‘nalishlari (V.Y.Bodryakov, A.A.Bikov, M.G.Gaida, E.K.Samerxanova).
Uchinchi guruhni dasturlashni o‘gitishning mohiyatini ochib beruvchi tadgiqotlar (F.Bruks, E.Deykstra,
A.P.Ershov, S.Makkonel, M.L.Smulson, B.Shnayderman), informatika o‘qitish nazariyalari va usullari (I.
E.Vostroknutov , V.E.Jujjalov) kiradi.

Ko‘rib turganingizdek, dasturlashni o‘rgatish muammosi, mazmuni va usullari, jumladan, professional
tizimda ta’lim, mahalliy va xorijiy olimlarning ko‘plab asarlarida ko‘rib chigilgan. Birinchi mahalliy ishlar va
dasturlashni o‘gitish sohasidagi tadgigotlar natijalari mashhur rus akademigi A.P.Ershov, Sovet Ittifogida
kompyuter fanlari va kompyuter texnologiyalari asoslarini yaratish va butun kursini yaratish uchun asos bo‘lib
xizmat qildi. Nurbekova dasturlashni o‘gitish metodikasi, axborot va matematik modellashtirish usullaridan
foydalangan holda dasturlashni o‘qitishning metodik tizimini qurish, shuningdek, elektron ta’lim
dasturlashning nazariy asoslarini ishlab chigishga bag‘ishlangan.

Dasturlash kompyuter dasturlarini ishlab chigishda mutaxassislarni kasbiy tayyorlashning dastlabki
bosgichi sifatida. Xususan, bu kabi o‘gitish uchun vizual o‘quv muhitidan foydalanish bilan bog‘liq amaliy
ishlanmalardir. Ushbu muhitlar orasida dasturlashni o‘rgatish uchun o‘quv mahsuloti sifatida yaratilgan Alice
va Scratch alohida o‘rin tutadi. Rendi Pouch, Uand Dann, Stiven Kuper, Mitchell Resnik asarlarida keltirilgan
ushbu muhitlarni amaliy go‘llash natijalari ishonchli tarzda ko‘rsatib turibdiki, ulardan foydalanish dastlabki
dasturlashni o‘rganishning ko‘plab muammolaridan qochadi. Vizual o‘quv muhiti o‘quvchilarni
rag‘batlantirish, fikrlashni rivojlantirishga e’tibor qaratish, o‘rganilayotgan dasturlash paradigmalarining
mobhiyatini tushunish imkonini beradi. Birog, bajarilgan ishlar ko‘prog umumta’lim maktablari o‘quvchilari
uchun dasturlash kursini qurish yo‘llarini ochib beradi va ushbu muhitlardan mutaxassislar tayyorlash tizimida
obyektga yo‘naltirilgan dasturlashni o‘rgatish vositasi sifatida foydalanish imkoniyatlarini yetarli darajada
ochib bermaydi, bu esa o‘rganishni ham o‘z ichiga oladi.

Shunday qilib, fan va o‘quv amaliyotida maktab o‘quvchilarlari uchun obyektga yo‘naltirilgan
dasturlash asoslarini o‘gitish metodikasini ishlab chigish uchun ma’lum old shartlar mavjud, obyekt
tushunchalarini o‘gitishga imkon beradigan vizual o‘quv muhitlaridan foydalanish nuqgtayi nazaridan
ishlanmalar mavjud. Shu bilan birga, dasturlashni o‘rgatish sohasida ko‘plab tadgiqgotlar va amaliy tajribalar
mavjudligi, shuningdek, amalga oshirilgan ishlarning yuqgori ahamiyatini ta’kidlab, shuni ta’kidlash kerakki,
obyektli yondashuvni o‘rganish muammosi. Maktab o‘quvchilarlari uchun dasturlashni o‘gitishning dastlabki
bosqgichlari hali maxsus ilmiy tadgigot mavzusi bo‘lmagan. Obyektga yo‘naltirilganlik asoslarini o‘rgatish
bo‘yicha ham izlanishlar yetarli emas.

180



Muhokamalar va natijalar. Vizual o‘quv muhitidan foydalangan holda maktab o‘quvchilarini
dasturlash asoslari bo‘yicha tayyorlashda quyidagi nomutanosibliklar mavjud:

— dasturiy ta’minotni ishlab chigish sohasida yuqori malakali mutaxassislarni tayyorlash zarurati va
informatika va kompyuter texnologiyalari yo‘nalishlari bo‘yicha ta’lim dasturlarini o‘zlashtirishni boshlagan,
professional dasturlash tillarini o‘zlashtirish uchun yetarli bo‘lmagan oliy o‘quv yurtlari talabalarining
tayyorgarlik darajasi;

— dasturlash paradigmalarining murakkablashuvi, dasturlash tillari nomenklaturasining, shuningdek,
kompyuter dasturlarini ishlab chigish vositalarining ko‘payishi hamda dasturlashni o‘qitish mazmuni va
mavjud texnikaning adekvat o‘zgarishlarining yo‘qgligi;

— maktab o‘quvchilarlarini kasbiy tayyorlashning dastlabki bosgichlarida dasturlash asoslarini o‘rgatish
uchun vizual o‘quv muhitlaridan foydalanish amaliyotining mavjudligi va obyektga yo‘naltirilgan
dasturlashning asosiy tushunchalarini o‘rganishda ularni go‘llash usullarining yo‘qgligi.

Ko‘rsatilgan ziddiyatlar maktab o‘quvchilarlari uchun obyektga yo‘naltirilgan dasturlash asoslarini
o‘rgatish vositasi sifatida vizual o‘quv muhitidan foydalanishning uslubiy asoslarini yetarlicha ishlab
chigilmaganidan iborat bo‘lgan muammoni ko‘rsatdi.

Yuqoridagi fikrlardan kelib chigib, kompyuter fanlari bakalavrlariga obyektga yo‘naltirilgan dasturlash
asoslarini o°rgatish jarayoni quyidagi hollarda samaraliroq bo‘ladi:

1) obyektga yo‘naltirilgan dasturlash sohasida kadrlar tayyorlash maktab o‘quvchilarini fan bo‘yicha
tayyorlashning ustuvor magsadi hisoblanadi va mustaqil bilim sohasi sifatida obyektga yo‘naltirilgan
dasturlashni rivojlantirishni, shuningdek, o‘rganishni o‘z ichiga oladi. Muayyan obyektga yo‘naltirilgan
tilning;

2) maktab o‘quvchilarining obyektga yo‘naltirilgan dasturlash sohasidagi kompetensiyasi talabalarning
shaxsiy fazilatlari, shu jumladan kompyuter dasturlarini kasbiy rivojlantirish motivlari va ehtiyojlari, asosiy
tushunchalar sohasidagi bilim va ko‘nikmalar majmui sifatida namoyon bo‘ladi. Obyektga yo‘naltirilgan
dasturlash va aniq obyektga yo‘naltirilgan til, o‘z faoliyatini baholash, o‘z-o‘zini tashkil etish va o‘z-o‘zini
tarbiyalash gobiliyati;

3) maktab o‘quvchilarlari uchun obyektga yo‘naltirilgan dasturlash asoslarini o‘gitish metodikasi
talabaning asosiy tushunchalarni shakllantirish uchun vizual o‘quv muhitidan foydalangan holda dasturlashni
o‘gitishning dastlabki bosgichida obyektga yo‘naltirilgan dasturlash muammolariga singib ketishini nazarda
tutadi. Kompyuter dasturlarini ishlab chigishda obyektga yo‘naltirilgan yondashuv tushunchalari;

4) maktab o‘quvchilarlari uchun obyektga yo*naltirilgan dasturlash asoslarini o‘gitish metodikasini joriy
etish, shuningdek, uni amalga oshirish muvaffagiyatini baholash jarayoni o‘zaro bog‘lig bo‘lgan ikkita fan
doirasida amalga oshiriladi, birinchisi ushbu fanga bag‘ishlangan. obyektga yo‘naltirilgan dasturlash asoslari,
ikkinchisi - aniq obyektga yo‘naltirilgan tilni o‘rganish.

Ushbu farazlardan kelib chiggan holda muammoni hal etishni quyidagi bo‘g‘inlarga bo‘lish mumkin.

1. Maktab o‘quvchilarlarini tayyorlash tizimida obyektga yo‘naltirilgan dasturlashni o‘gitishning o‘rni
va rolini aniglashtirish.

2. Maktab o‘quvchilarining obyektga yo‘naltirilgan dasturlash sohasidagi kompetensiyasining muhim
Xususiyatlarini aniglash.

3. Maktab o‘quvchilarlari uchun obyektga yo‘naltirilgan dasturlash asoslarini oqgitish metodikasining
magsadli, mazmunli va protsessual komponentlarini vizual o‘quv muhitlaridan foydalangan holda ishlab
chiqish.

4. Maktab o‘quvchilarlari uchun obyektga yo‘naltirilgan dasturlash asoslarini o‘gitish metodikasi
samaradorligini vizual o‘quv muhitlaridan foydalangan holda eksperimental asoslash.

Mudofaa qoidalari:

1. Maktab o‘quvchilarlari uchun obyektga yo‘naltirilgan dasturlash asoslarini mustagil bilim sohasi
sifatida o‘rgatish ushbu paradigmaning asosiy tushunchalari hagida g‘oyalarni shakllantirishni, shuningdek,
muayyan dasturlash tilidan foydalanish bo‘yicha bilim, ko‘nikma va tajribani o‘z ichiga oladi. Obyektga
yo‘naltirilgan dastur ishlab chigish uchun. Bunday o‘gitish maktab o‘quvchilari dasturining dastlabki
kurslarida bir-biriga bog‘liq bo‘lgan ikkita fan bo‘yicha (obyektga yo‘naltirilgan dasturlashga Kkirish,
shuningdek, ma’lum bir tildan foydalangan holda obyektga yo‘naltirilgan dasturlash) samarali amalga
oshiriladi.

2. Maktab o‘quvchilarlarining obyektga yo‘naltirilgan dasturlash yo‘nalishi bo‘yicha kompetensiyasi
maktab o‘quvchilarining kasbiy kompetensiyasi tarkibida amaliy dasturiy ta’minotni ishlab chigish, joriy etish
va moslashtirish gobiliyatini belgilovchi ta’lim standartining kompetensiyalarini belgilaydi va oz ichiga oladi.
motivatsion-giymatli, tashkiliy-mazmun, kognitiv-operativ, shaxs-reflektiv komponentlar. Har bir komponent
o‘zining mazmuni (bilim, ko‘nikma va shaxsiy munosabatlar), funksiyasi (obyektga yo‘naltirilgan dasturlashni
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o‘zlashtirish jarayonini tashkil etishda komponentning roli,) bilan tavsiflanadi. Shuningdek, kompyuter
dasturlarini ishlab chigish bo‘yicha keyingi kasbiy faoliyat) va tavsiflari (maktab o‘quvchilarini tayyorlash
jarayonida talab gilinadigan ta’lim darajasiga erishish ko‘rsatkichlari). Obyektga yo‘naltirilgan dasturlash
asoslarini o‘rganish motivatsion-giymatli, tashkiliy-mazmun va shaxsni aks ettiruvchi komponentlarni
shakllantirishga va aniq obyektga yo‘naltirilgan tilni - motivatsion-giymatli, kognitiv-operativ va shaxsni aks
ettiruvchi komponentlarni o‘rganishga qaratilgan. Kognitiv-operativ va shaxsiy-refleksiv komponentlar,
kognitiv-operativ va shaxsiy-refleksiv komponentlar.

3. Maktab o‘quvchilarlari uchun obyektga yo‘naltirilgan dasturlash asoslarini vizual o‘quv muhitlaridan
foydalangan holda o‘qgitish metodikasi o‘zaro bog‘liq bo‘lgan ikkita fan doirasida o‘quv jarayonini loyihalash
va tashkil etishning yaxlit tizimi hisoblanadi. Metodologiya maktab o‘quvchilarining obyektga yo‘naltirilgan
dasturlash sohasidagi kompetentsiyasining tarkibiy gismlari bilan bog‘liq bo‘lgan uning tarkibiy gismlari
(magsadlari, mazmuni, vositalari, usullari va shakllari) tavsifi orgali aniglanadi. Obyektga yo‘naltirilgan
dasturlashga kirish fanlari.

Dasturlash va aniq obyektga yo‘naltirilgan tilni o‘rganish. O‘zaro bog‘lig bo‘lgan ikkita fanning har biri
uchun metodologiyaning mazmuni va protsessual tarkibiy gismlarini konkretlashtirishning asosiy omili
maktab o‘quvchilariga obyektga yo‘naltirilgan dasturlash asoslarini o‘rgatish uchun dasturiy vositalarni
tanlash — Elis va Scratch intizomi doirasida vizual o‘quv muhitlarini tanlashdir. Obyektga yo‘naltirilgan
dasturlash, shuningdek, aniq obyektga yo‘naltirilgan tilni o‘rganish intizomi doirasidagi professional
dasturlash muhitlaridan biri (Visual Studio yoki boshgalar) bilan tanishish.

4. Maktab o‘quvchilarlari uchun obyektga yo‘naltirilgan dasturlash asoslarini o‘gitish metodikasini
samarali amalga oshirish Alice va Scratch vizual o‘quv muhitlari yordamida mumkin (obyektga yo‘naltirilgan
dasturlashning asosiy tamoyillari va asosiy tushunchalarini o‘rganish bo‘yicha amaliy ishlarni tashkil etish).
Pedagogik dasturiy ta’minot Piazza va OpenClass (amaliy ish uchun topshiriglarni belgilash, o‘z-o‘zini nazorat
gilish uchun test topshiriglarini bajarish, obyektga yo‘naltirilgan dasturlash asoslari bo‘yicha joriy va oraliq
attestatsiya), shuningdek, Prezi va PowerPoint vositalari (o‘quv materiallarini tayyorlash, dizayn talabalar
portfeli).

Maktab o‘quvchilarlariga obyektga yo‘naltirilgan dasturlashni vizual o‘quv muhitlaridan foydalangan
holda o‘gitishning yangi metodikasi ishlab chigilgan tagdirda:

— maktab o‘quvchilarining obyektga yo‘naltirilgan dasturlash sohasidagi kompetensiyasi mazmuni
konkretlashtirildi, u motivatsion-giymatli, tashkiliy-mazmun, kognitiv-operatsion va shaxsiy-refleksiv
komponentlarni o‘z ichiga oladi;

— maktab o‘quvchilarlari uchun vizual o‘quv muhitlaridan foydalangan holda obyektga yo‘naltirilgan
dasturlash asoslarini o‘gitish metodikasining magsadli, mazmuni va protsessual tarkibiy gismlari bir-biriga
bog‘langan ikkita fan doirasida amalga oshiriladi - obyektga yo‘naltirilgan dasturlash bilan tanishish,
shuningdek, muayyan obyektga yo‘naltirilgan til, ushbu kompetentsiya uchun yetarli darajada ishlab chigiladi.

Zamonaviy ta’lim tizimi sharoitida tizimli-mantigiy tafakkurni rivojlantirish muammaosi aynigsa dolzarb
bo‘lib golmoqda. Bu tizimli va mantiqiy fikrlash, subyektiv faoliyat shakli sifatida, tinglovchilarning shaxsiy
sifati sifatida garama-garshiliklarni hal qilish, belgilangan magsadga erishishda yuzaga keladigan
giyinchiliklarni bartaraf etish jarayonida eng anig namoyon bo‘ladi.

Bo‘lajak informatika o‘gituvchisining mantigiy tafakkurini o‘rganishga tizimli yondashuvni qo‘llash
uni turli xil agliy jarayonlar (idrok, xotira, tasavvur) tomonidan ta’minlanadigan yaxlit ko‘p bosgichli ta’lim,
o‘ziga xos faoliyat turi sifatida ko‘rib chigishga imkon beradi. Ushbu jarayonni bir butun sifatida o‘rganish
talabi umumiy fikrlashni rivojlantirish, xususan, talabalarning tizimli-mantigiy tafakkurini rivojlantirish
bo‘yicha pedagogik tadgigotlar uchun fundamental ahamiyatga ega, ammo X.A.Menchinskaya
ta’kidlaganidek, “yaxlitlikni rivojlantirish amalga oshiriladi: har bir elementning rivojlanishi tufayli”.
Tafakkur jarayonida bo‘lgani kabi, ma’lum operatsiyalar - tahlil, sintez, tagqoslash, umumlashtirish, tasniflash
shakllanadi, chunki ular shaxsda mustahkamlanadi, tafakkur gobiliyat sifatida rivojlanadi va shakllanadi,
intellekt rivojlanadi. Kelajakda tizimli-mantiqiy tafakkurning rivojlanishi uning tarkibiy gismlarini (tahlil,
sintez, taggoslash, umumlashtirish, tasniflash) rivojlanishini anglatadi.

Obyektga yo‘naltirilgan boshgaruvda yangi yondashuv obyekt so‘rovi brokerlari (OSB) yordamida
ilovalarni birlashtirishga imkon beradi deb taxmin gilinadi. Obyektga yo‘naltirilgan texnologiyalar mahalliy
va global tarmoq tizimlariga faol ravishda kiritilmoqda. Obyektga mo‘ljallangan operatsion tizimlar Windows
98, 2000, OS / 2 va boshgalar, ularning keng targalishi dasturlashning rivojlanishida hal giluvchi rol o‘ynadi
va dasturlash olamida obyektga yo‘naltirilgan metodologiya birinchi o‘ringa chigdi. Obyektga yo‘naltirilgan
texnologiya birinchi navbatda moliyaviy xizmatlar, sog‘ligni saglash, davlat tashkilotlari va aloga
korxonalarida, shuningdek, hujjatlarni gayta ishlash bilan bog‘liq jarayonlarda amalga oshiriladi.
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Hozirgi vagtda maktablarda informatika va dasturlashni o‘gitish sohasidagi an’anaviy yondashuvlar
kompyuter texnologiyalari, operatsion tizimlar, dasturlash paradigmalarining jadal rivojlanishi bilan bog‘liq
bo‘lgan axborot texnologiyalari sohasidagi tez o‘zgaruvchan vogelikni kuzatishga qodir emas. Zamonaviy
dasturiy vositalar va ularni ishlab chigish texnologiyalari bo‘yicha amaliy mashg‘ulotlar o‘tkazish zarur.

Deyarli barcha zamonaviy professional dasturlash tillari obyektga yo‘naltirilgan yondashuvga
asoslangan: C ++, Java va boshgalar. Obyektga yo‘naltirilgan texnologiyaga asoslangan vizual dasturlash
tizimlari (Delphi, JBuilder, Python va boshgalar) keng targalgan.

Rivojlanish muhitlarining imkoniyatlari oshdi, lekin ayni paytda ularning murakkabligi oshdi, xususan,
bu ta’limda axborot tizimlaridan foydalanishga tegishli. Ushbu muammoning yechimlaridan biri sifatida
informatika kursiga obyektga yo‘naltirilgan loyihalash va dasturlash asoslarini o‘rganishga kirishish bo‘lib,
uning metodologiyasi bugungi kunda keng go‘llaniladi. Ushbu metodologiyani bilish dasturlash tillarini
o‘rganishda ham, dasturlarni ishlab chigishda ham yordam beradi.

Xulosa. Shunday qilib, yuqorida aytilganlardan xulosa gilishimiz mumkinki, obyektga yo‘naltirilgan
yondashuv doimiy ravishda yetakchi o‘rinni egallaydi va shu bilan birga, dasturiy ta’minotni yaratish uchun
eng istigbolli hisoblanadi.
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V2po3bl UHPOPMAYUOHHOU De30nacHoCmu U 00bekmbl, Komopsle Hyscoalomces 6 sawume. HMccredyromes
832150bl CIYOEHMO8 U Npenooasameetl Ha npooaeMbl KOHGUOESHYUATLHOCIU UHGOpMAYUL 8 KOMNbIOMEPHO
OPUEHMUPOBAHHOU Nedazocuieckol cpede. Ilpednazaromces noOxoovl K ROUCKY nymell npeOynpedcOeHus u
npeoooenss yepo3 uHGopmMayuorHol 6e30nachoCcmu.

Knroueewie cnosa: cucmemol OMmMKpwvlnoco 06]961306‘[11—!1451, uH(])opmaquHHaﬂ bezonacrnocme.

Ochig ta’lim tizimlarida axborot xavfsizligi muammolari shaxs, jamiyat va davlat nugtayi nazaridan
muhokama gilinadi. Axborot xavfsizligiga potensial va real tahdidlar va himoyaga muhtoj obyektlar ko ’rib
chigiladi. Kompyuterga yo 'naltirilgan ta’lim muhitida ma'lumotlarning maxfiyligi muammolari bo 'yicha
talabalar va o gituvchilarning fikrlari o rganiladi. Axborot xavfsizligiga tahdidlarning oldini olish va ularni
bartaraf etish usullarini izlashga yondashuvlar taklif etiladi.

Kalit so’zlar: ochiq ta’lim tizimlari, axborot xavfsizligi.

The problems of information security in the open education systems are discussed from the personality,
society and state viewpoints. Potential and real information security threatening and objects that need in
protection in the open education learning environment are considered. Views of students and teachers on the
problems of confidentiality of personal information in the computer based learning environment are analysed.
Approaches to searching the ways for prevention information security threatening are suggested.

Key words: open education systems, information security.

Beenenue. IloctanoBka mpo0JieMbl. CHCTEMBI OTKPBITOTO OOPa30BaHUS CO3MAIOT MEPCIIEKTHBHEII
0a3uc Pa3BUTHIO IEJArOTMYECKOM Cpenbl Ui OOy4YeHUs Ha MNPOTSHKEHWHM BCEH KHM3HM — OIHOTO M3
npuopuTeTHbIX HanpasieHuid nporpammbel FOHECKO “Uudopmanust mms Beex”. IIpoOnembl MOBBILICHUS
3(GPEKTHBHOCTH OTKPBITOTO O0pa30BaHUs, WCCIEAOBAaHUS MOJIENIe €ro OpraHu3aluOHHBIX  (opM,
COBEpIIICHCTBOBAHUSI METO/IOB U CITOCOOOB OOYYEHHUS] HAXOMATCS B IIGHTPE BHUMAaHWsS HcclienoBaresci. B
OCHOBE OTKpBITOTO O0pa3oBaHUsl — MIMPOKOE TMPUMEHEHHE WH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHN IS TIOJIACPKKH Y4eOHOTO IMpoIecca, ero JMYHOCTHOW OpHEHTAINH, TIOBBIIICHUST KoMpopTa
3G PEKTUBHOCTH YUeOHOW AEATENBHOCTH, YTO ““...TIOPOXKIACT KPUTHUYECKYI0 Maccy HOBBIX 3aj]ad, peuicHue
KOTOPBIX HEBO3MOXKHO 0€3 cO3aHusl MPOYHOTO MEKIUCUUILTHHAPHOTO HAYYHOTO 0as3mca, KOTOPbIH TMOKO
coueTaeT B cebe KIacCCHYeCKHe HaydHBIe PEIIeHHUS W Pe3yIbTaThl UX MpaKkTU4Yeckoi peanm3anmn’. Kak un B
000 CIOKHOW CHCTeMe, KOTOpasi UTPAaeT BECOMYIO POIIb B Pa3BUTHH TMOTEHIIHANA KAKAOTO OTAEITHHOTO
rocyIapcTBa M OOIIECTBa B LIEJIOM, MpeIoiaraeT MacCoBOE MPHUBJICUEHHUE CIICIHATIICTOB M UCIIOIB30BaHNE
WHPOPMALMOHHO- KOMMYHHUKALMOHHBIX TEXHOJOTUH, B CUCTEME OTKPBITOIO 00pa3oBaHUs CIeIyeT YACIUTh
BHAMaHHUE BOIpocaM HH(OpPMaIMOHHON 0€30mMacHOCTH, MPOAHATH3UPOBATH BO3MOXKHBIE YTPO3BI M IMYTH
3aIUTHI OT HUX.

AHaIu3 NOCJeAHUX HccaeI0BaHUN U myOaukanuid. MHbopMmanronHyo 6€300acHOCTh B CHCTEMax
0o0pa3zoBaHMsl CIIEAyeT PacCMaTpUBaThb B KOHTEKCTE OOIIMX BOMPOCOB O€30MacHOCTH HH()OPMAMOHHBIX
CHCTEM C OIIOpOH Ha COOTBETCTBYIOIHE 3aKOHOJATENbHBIC aKThl. Tak B JOKTpHHE HH(OpMAIMOHHOM
6e30macHOCTH YKpauHBI BBIJENEHO )KU3HEHHO BaXKHBIE MHTEPECHI JIMYHOCTH, OOIIECTBAa U TOCYAApCTBa, a
TaKXKe pealbHblE M MOTCHIHAIbHBIE Yrpo3bl WH(popMannoHHON OezonmacHOCTH. [IpoOieMbl KOMITIIEKCHON
3alUThl UHQOPMAIMOHHBIX CHCTEM AaKTHBHO NpOpabaThIBAIOTCA 3apyOeKHBIMH M OTEYECTBEHHBIMH
cnenuanucramu. K Bonpocam nHPOpMaoHHO#H 0€30I1aCHOCTH CUCTEM OTKPBITOTO 00pa30BaHUsI OTHOCSTCS
WCCIIeIOBaHNUsA 0€30MacHOCTH JIMYHOCTH B ceTH VIHTEepHET, B YaCTHOCTH, 3alluTa OT Pa3HOOOpPa3HBIX
TEXHOJIOTHH MOIIEHHWYECTBA W 3allUTa OT MAaTepUaOB, KOTOpPHIE HEXeNaTeNbHBI C TOYKH 3PEHUs
OOIIIECTBEHHON MOpajid ¥ HOPMAaJILHOTO pa3BUTHs uenoBekax [1]. MccnemoBarenu aHaIM3MPYROT IpOLIECC
pa3BUTHS HOBBIX WH(POPMAIMOHHBIX TEXHOJIOTHH M CUYMTAIOT, YTO HACTYHHJIO BPEMS KOHTPOJIHPYEMOTO
MIPUCIIOCOONIEHNST KOMMYHUKAaTHBHOW pealbHOCTH K oOpa3oBarenbHOW mpaktuke. IlepBoouepemHoe
BHUMAaHHE yIeseTcss HHPOPMaAITMOHHOW0€30IIacCHOCTH B 00IIe00pa3oBaTebHEIX YICOHBIX 3aBEACHUIX Ha
OCHOBE BHEAPEHHS KOMIUIEKCA TEXHUYECKUX, aJMUHUCTPATUBHBIX M BOCIHTATEIBHBIX MEPONPHATUH U
npemiaraeTcs GyHKIUOHAIBHAs MOJIENb oOecneueHns: THYOpMaMOHHONW 0€30IaCHOCTH CTapIIEKIaCCHUKA B
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KOMITBIOTEPHO OpPHEHTHUPOBaHHOW yueOHOH cpenme. OOpamjaercss BHUMaHHE€ Ha HEOOXOAMMOCTh
(hopMHPOBaHHUS KOMITETEHTHOCTH B 00jacTH uH(pOpMaImoHHo# 6esomacHocT [2]. Bosbmioe 3HaueHue
yaenseTcst mpodiieMaM OopbOBI M COTPYAHWYECTBA B MHPOPMAIIMOHHOHN cdepe, KOTOphIe, Ha HAIl B3I,
pacmpocTpaHstoTcss M Ha cepy oOpasoBaTeNbHBIX YCIYr, M Ha Hay4yHble uccienoBanus. lIpoGmemsr
nHGOPMALIMOHHON ©0€30MacHOCTH JUCTAaHIMOHHOTO B3aUMOACHCTBHSA CyOBEKTOB Y4eOHOro Iporecca
paccMaTpUBarOTCS M B KOHTEKCTE NMCUXOJIOTHYECKON Oe30nacHoCTH TudHOCTH [3]. B crienmanbHbIX Tpyaax no
HCCIICIOBAaHNI0 WH(POPMAMOHHON O€30MacHOCTH B CHUCTEME HENPEPHIBHOTO OO0pa3oBaHUS OYepPUCHBI
BOIPOCHl HECAHKIIMOHUPOBAHHOI'O JOCTYIAa K Y4€OHBIM pecypcaM M IEepPCOHAJIbHBIM IAHHBIM YYaCTHUKOB
y9e0HOTO TIpoIlecca, MPOOJEMBI 3allUTHl YYEOHBIX PECypCOB M TPOTPAMMHOTO OOECIEYCHHS OT
MOBPEKIACHUH, NpoOieMbl oOecredeHus] HAAEKHOCTH (YHKIMOHUPOBAHUS HH(MOPMALMOHHBIX CHCTEM
yueOHOro Ha3HaYeHHUs, MOAYEPKUBACTCS HEOOXOAUMOCTE CUCTEMHOTO TIOAX0/a K 3alIuTe HH(OpMAaIUH.

BobinenieHue HepeunleHHBIX paHee 4YacTeil o0wiell mpodJembl. Kax BuamMm, mpoOieMbl 3amiuTHI
WHPOPMAIIUN B TEXHHYECKUX KOMIIOHEHTaX CHUCTEMBI OTKPHITOTO 00Opa30BaHMs OYEepPUCHBI B COBPEMEHHBIX
HCCIICIOBAaHUAX, OJHAKO BOMNPOCH ©OE30IacHOCTH B MpoLeccax B3aHMMOJCHCTBUS UeIOBEKa C
nHGOPMALMOHHON Cpemoil BO BpeMs YUeOHOM HAEATENBbHOCTH TPEOYIOT TIIyOOKOTO H3YY€HHs, 4YTO U
OTIpEIeISieT aKTyalbHOCTh IaHHOTO HCCIICIOBAHHS.

Heas nanHoii padoThl — ONMMCcaHWe KOMIUIEKCHOH CHCTEMBI Yrpo3 MH(POPMAIIMOHHOH 0e30MacHOCTH
JUYHOCTH U OOLIECTBA B CUCTEMAaX OTKPBITOIO 0Opa30BaHusl.

ITorenunanbHble Yrpo3bl HHPOPMALMOHHON 0€30I1aCHOCTH OCHOBHBIXOOBEKTOB B CUCTEME OTKPBITOI'O
oOpa3oBaHus

BreizenuM ocHOBHBIE MH(OpMalMOHHBIE OOBEKTHI B CHCTEME OTKPHITOrO 0Opa3oBaHUs, KOTOpHIC
HYXIAI0TCS B 3aIlIUTE:

e yueOHbIe MaTepHaJbl, CO3IaHHBIC aBTOPAMH Kypca U pa3MeIlleHHBIC B CETH;

¢ MaTepuabl, CO3[aBaeMble KOJJIEKTUBHO yYaCTHUKaMU y4eOHOT0 Ipo1ecca;

e IEPCOHAJIbHBIE JITaHHBIC, PE3YJbTAaThl IMEAArOrMYECKON IHAarHOCTHKH W MOHHUTOPHHTA Yy4eOHBIX
JOCTHXKCHHUH 00y4aeMblX, XpaHALIHuecs: B UHGOPMALMOHHON CUCTEME Ha OJTHOM HMJIM HECKOJIBKHX CEPBEPAX;

e uHQOpMAIMSA O JEATETHHOCTH YYACTHHKOB YYEeOHOTO Ipoliecca, KOTOpas OCYIIECTBISIETCS C
HCTIONB30BAaHUEM OINpeNlesIeHHbIX O00IenoCTYnHbIX cepBucoB MHTepHer. Jlaxke B Tex ciydasx, Korzaa
CUCTEMOI 00y4YeHHUs He TPEAYCMOTPEH cOop u 00paboTka Takoi MHPOpMAaNKY, OHA (PU3NIECKH CYIIECTBYET,
COJICP)KUT OTIpeJIeIIeHHbBIE TIEPCOHANBHBIC JJAHHBIE ¥ MOXET OBITh HAKOIIJICHA M MCIIONb30BaHa 0e3 Beroma
YYaCTHUKOB Y4eOHOTO Mpoliecca;

¢ UH()OPMALIMOHHBIN ITOTOK OT OTKPBHITON HH(POPMALIMOHHOH Cpeabl K 00ydaeMOMY: PEKOMEHIOBaHHbIE
aBTOPOM Kypca WM ThIOTOPOM HCTOYHHMKH MH(OpMaIMM, BHEIIHUE IJISI CUCTEMBI O0YYEHHs, Pe3yJbTaThl
CaMOCTOSITEIbHOTO HMH(POPMALMOHHOTO TOUCKA, MPOBOJMMOTO OOydaeMbIM; JaHHbBIC, MOCTaBISIEMBIE B
CHCTEMY APYTMMHU YYAITUMHCS — STOT IOTOK B COBOKYITHOCTH ONPEACICHHBIM 00pa3oM BIHSIET Ha JTUYHOCTD
Ka)XI0ro 00y4aeMoro, B TOM YHUCJIE OTAEIBHO CIENyeT PacCMaTPUBATh SIMOLMOHAIBHOE U IICUXOJIOTHYECKOE
BIIMSIHUE, KOTOPOE MOTYT OKa3blBaTh 0OyuaeMble Apyr Ha apyra. MHpopMaunoHHbIE YTPO3bl OTHOCUTEIHHO
y4eOHBIX MaTepPHaJIOB U IPYTUX JaHHBIX, Pa3MELICHHBIX B CETH, HE OTIAMYAIOTCS OT HOJAOOHBIX Yrpo3 B JII000H
nHdopmanmonnoii cucreme [3]. B mepByro odepenp, 3T0 ciydaiiHble Yrpo3bl, CBSI3aHHBIE C OLIMOKAMHU
MEePCOHANA WIH Pa3paboTYMKOB, 0TKa3aMH TEXHHYECKHUX CPEJICTB, aBAPHUSIMU U BIIMSTHIEM BHEITHUX (DaKTOPOB.
YMBIIIICHHOE HapYIIEHHE [IeTIOCTHOCTH MH(OpMaIiy, HECAaHKIIMOHUPOBAHHBIN JIOCTYIT K HEH, YMBIIIIICHHOE
MPEMSTCTBOBAHKE IOCTYITy MOJb30BaTeNeil K nHGOpMaluy UM MOBPEKACHNE HH(YOPMALMOHHONW CHCTEMBI
HE XapakTepHO A 00pa3oBaTENbHBIX CHCTEM, HO HHOTZA aKThl BaHAAIM3Ma HMEIOT MECTO |
COOTBETCTBYIOIINE MEXAHU3MBI JIOJDKHBI OBITH MPEyCMOTPEHBI B cUcTeMe 3aiuThl. OJJHAKO TpaJuIOHHEIE
Mepbl KOMIUIEKCHOH 3alluThl HHPOpManuu OyayT BHOJTHE d((GEKTHBHBI B CHCTEME OTKPHITOTO 00pa30BaHUs
IUIsl BCEX €€ KOMIIOHEHTOB, Pa3MELICHHBIX B CETH.

Wnass curyauuss BO3HUKaeT, KOIAa pedb HAET INPO PECYpChl, CO3aBacMble KOJUIEKTHUBHO.
JonoIHATENBHO K TPaIUIIMOHHBIM HH()OPMALIMOHHBIM YTPO3aM CJIEAYeT YUUTHIBATH OIIMOKH TOJIb30BaTeNICH,
HE MMEIOUIMX JOCTaTOYHOW TOTOBHOCTHM K CaMOAHAJIM3y KadecTBa COOCTBEHHBIX HH(DOPMAIMOHHBIX
IIPOAYKTOB. MH(OPMaMOHHBINH IPOIYKT CO 3HAUYUTEIHHBIM KOJIMYECTBOM OLIMOOK MIPEACTaBIAET OAaCHOCTh
ULl IPYTUX YYAaCTHUKOB yueOHOTO mpouecca. J[axe 4eIoBeK ¢ BHICOKUM YPOBHEM KPUTHUECKOTO MBIIIJICHHUS
U TpEeAMETHOH MOATOTOBKM HE BCEr/la TOTOB 3aMETUTHh OIIMOKY B MPHUBEICHHBIX (PaKTaX MM UCKPHUBIICHHE
3HAYUMOCTH TE€X WJIM MHBIX acIeKTOB MpoOieMbl. Omundka B yIeOHBIX MaTepuaiax yCBaMBACTCS HA YPOBHE
MOJICO3HAHMS U TIPUBOJUT K MoJMeHe WH(pOpMaIMy Ha ypOBHE Y4eOHBIX JTOCTHXEHUH oOydaemoro. Boiee
TOrO, KOTJIa COCTaB YYEOHBIX TpPYyNI HE OAHOPOIHBIN MO COLHMAIbHO-3THYECKHM B3IJISaM, BO3MOXKHO
HaBSI3bIBAHUE ONpPENEICHHBIX MACH TOH 4acThlO TPYIMIbI, KOTOpas MHOTOYHUCICHHEE MM Oojee aKTHBHA.
Hukakue TexHUYecKue cpe/icTBa HE CHIDKAIOT YKa3aHHYI0 MHQopMalnmoHHY0 yrposy. Ee mpeomonenue
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TpeOyeT peanu3alyl KOMIUIEKCA OpPTaHM3AlMOHHBIX W BOCIUTATEIBHBIX MEPONPHUATHH, OOeCIeYeHus
OTIPE/IETICHHOTO YPOBHS TOATOTOBKM IIOJIb30BaTeNie KOJUIEKTUBHBIX CHCTEM CO3MaHHSA Yy4eOHOMH
nHpOpMaluK. 3HAYUTENbHAS POJIb B 00ECIIEYCHUH KAavyecTBa KOJUICKTHBHOTOMH(POPMAIIHOHHOTO TPOIYKTa
TIPUHAUISKUT TIPETOAaBaTeI0-MOIepaTopy, Ielecoo0pa3Ho co3/IaBaTh SKCIIEPTHRIE TPYIIBI W3 Hamboee
MTOATOTOBIIEHHBIX CTYIEHTOB, BAYXKHO pa3BHBaTh y O0YyYaeMbBIX HABBIKM CaMOAHAIH3a W KPUTHYECKOTO
MBIIIEHNS, YyBaXXEHHE K MHEHUIO KOJIJIET.

Be3onacHocTh mepcoHANbHBIX JaHHBIX. [IpoGiiema 0€30MacHOCTH TMEPCOHATBHBIX JaHHBIX B
3HAUUTEIBHOM CTENEHH OIpPENEseTC YPOBHEM OTKPBITOCTH TAKMX JAHHBIX W MOPaIbHO-3TUYECKUMU
B3TJISIaMA B KOHKPETHOHW conumanbHO# cpene. IloaToMy, 9TOOBI ONpeneinuTbs Kpyr CYOBEKTOB, KOTOPBIM
o0y4JaeMble IOBEPSIOT CBOU MEPCOHANbHBIE JAaHHBIE MPO XOA M Pe3yibTaThl YUeOHOH AEATeNbHOCTH, ObLI
MIPOBEJIEH OIPOC CPEIW MpPEnojaBaTeled U CTYJEHTOB YHHBEPCUTETOB. AHKETa BKIIOYala BOIPOCHI I
OTIpEe/IeTICHHST COMAEP)KaHUS MHQPOpPMAMM O XOJe Y4eOHOro IMpolecca, KOTopas MOJUICKHUT 3aluTe, U
orpejeNieHusT Kpyra cyObEeKTOB, KOTOPBIM 3Ta uH(popMamus JoJDKHA ObITh joctynHa. OOmiee dwucio
PECIOHICHTOB, KOTOpbhIE BBICKa3aJll CBOE MHEHHE II0 BOMpPOCAaM aHKEThI, cocTaBmwiio 159 wemnosex,
COOTHOIICHHNE MYXXYHH U )KEeHIINH — 1.2 KaK Cpean MperoaaBareseid, Tak U CPeIn CTYJICHTOB.

Ha paccMoTpenne y4acTHUKOB ompoca ObUIO TPEIoKEHO MATh CUTyalluid B3aUMOJEHCTBUA CTyIEHTa
¢ UH(POPMAIIMOHHO-KOMMYHHUKAIMOHHOW TEIarOTMYECKON CPe/ioif, B KOTOPHIX BO3MOXKHO HAKOILUICHUE
nH(popMaIuu 00 y4eOHOU NEATENEHOCTH C IENbI0 MeJarorndeckoil JUarHOCTUKU W YIPaBJICHUS YI4eOHBIM
MPOLIECCOM:

cutyanus 1 — B paMKax Mearornieckoro KOHTPOJIs MPeroiaBaTeib IPOBOAUT TECTUPOBAHNE YUECOHBIX
JOOCTIKEHUH. AHann3 TECTOBBIX PE3YJIBTAaTOB MO3BOJSIET HCCIEAOBAaTh YPOBEHb M CTPYKTYPY YUEOHBIX
JIOCTUKEHUM CTYJIEHTA;

cuTyanusi 2 — B TIPOIIECCE CaMOCTOSTEIbHOW PabOThI CTYIEHT MOJb3yeTCsl aBTOMATH3MPOBAaHHOMN
CHCTEMOH TECTHPOBaHHS yYeOHBIX JOCTHKEHUH. AHalIM3 TECTOBBIX PE3yJAbTAaTOB MO3BOJISAET HCCIEAOBATH
YPOBEHB U CTPYKTYPY YUEOHBIX TOCTH)KEHUH CTYACHTA;

cuTyanusi 3 — B XOJIe 3aHATHS MPOBOJMTCS BHUJICO3AMUCh ayJUTOPUU. AHAIIU3 BUICO3AMUCEH MOXKHO
WCTIONIB30BATh ISl U3YyUeHHS HHIANBUAYATFHOTO MMOBEACHUS 1 TICUXOJIOTHYECKHUX XapaKTePUCTHK CTYICHTa,

cutyarusi 4 — Bo BpeMs pa0OThI CTy/IeHTa ¢ KOMITBIOTEPHBIMH MPOTrpaMMaMHi y4eOHOTO Ha3HauCHUS
OCYUIECTBIISIETCSl PETUCTPALds TOCJIEIOBATEIBHOCTA €ro JCHCTBUM, BPEMEHH, KAueCTBa BBIMOIHEHUS
3aJlaHui, OOpalleHUi K crnpaBOoYHOW HMH(OpPMAIlMH, BHIOOpA BHEIIHErO BHJA 3KpaHa, HACTPOCK MEHIO,
0COOCHHOCTEW HCITOIb30BAaHUS KJIABUATYPhl M MBIIIU U T. A. AHaIN3 TaKUX JAHHBIX TO3BOJISIET MOJYYUTh
“H(OPMAITUIO O TICUXOJOTHYECKUX M (PH3MOJIOTHUECKUX OCOOEHHOCTSX CTYNIEHTa, a Takke 00 ypoBHE U
CTPYKTYype YI€OHBIX TOCTHKEHHIA,

cuTyanus 5 — Bo BpeMs paboThI CTYIEHTa 32 KOMIILIOTEPOM C TIOMOIIBIOBUICOKAMEPHI U CIIEIaTbHBIX
JaTYMKOB OCYLIECTBIISIETCS pErHUcTpanusi ero (U3MONIOTMYECKUX MapamMeTpoB, HANpUMEp TaKuX, Kak
MOABMXHOCTh, 4acTOTa MyjibCa, KapauorpamMmMa M T. J. AHajiu3 TakUX JAHHBIX I03BOJSIET MOJIYyYUTh
“H(OPMAITUIO O COCTOSHWU 3[I0POBBSI CTYACHTA W YpPOBEHb €r0 YTOMJICHHA. DTHMH JaHHBIMH MOXHO
BOCTIOJIB30BATHCS /7Sl BEIPAOOTKH PEKOMEHIAIMN CTYAEHTY OTHOCHTEIBHO ONTUMAILHOTO AJISl HETO PEeXXKUMa
TpyJa U OTAbIXA.

Puc. 1. PacnipeesneHue 0TBETOB NMpenojaBaTesieil U CTYAeHTOB Ha Bonpoc aHkeThl “IloHumaeTte
Ju Bpl, 4TO 3TH JaHHbIe MOIYT OBITh HCIOJIL30BaHbI BO Bpel CTYAEHTY MJIM NpenoaaBaTtenio?”
COOTBETCTBEeHHO cuTyamusam: 1 — curyammsa 1,2 — curyamus 2,3 — curyamus 3,4 — curyamus 4,5 —
cuTyanus 5.

IIpenmoxaBaTe CTYAEeHTEL

B ai

B Tak|
80%, 50%

CrnenyeT nu BOOOIIE 3aIUIIATh HHGOPMAIIMIO O X0/1¢ Y4eOHOTO MPoIiecca OT HECAHKIIMOHUPOBAHHOTO
noctyna? OTBeThl PECHOHACHTOB (pHC. 1) MOKA3bIBAIOT, YTO YHCIIO CTOPOHHUKOB KOH(HUICHIIUATLHOCTH U
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OTKPBITOCTH TaKUX JAHHBIX OJM3Ka. 3HAUMTENbHAas 4acTh PECIIOHICHTOB CUMTAET, YTO TAKUE NAHHbIC HE
MOT'YT OBITh UCTIONIE30BAHBI BO BPEJI MPETIOIABATENIO WIIH CTYACHTY, YTO CBUIETENBLCTBYET O BEICOKOM YPOBHE
B3aUMHOTO J0BepHs B obmiecTBe. OAHAKO, YUUTHIBass MHEHHUS JIPYyrod TOJOBHHBI PECTIOHJCHTOB, IOCTYII
YYaCTHUKOB y4eOHOIO MpoLecca K MePCOHAIbHBIM JAaHHBIM OTHOCUTEIBHO YU4EOHOH AEATETbHOCTH IOJDKEH
OBITH pPErylaMeHTUPOBAH.

AHanmu3 OTBETOB CTYACHTOB M MpENoJaBaTelieii OTAETBHO 10 KAXKIOH CHTYalldul CBHICTEIBCTBYET O
TOM, 4TO HanOoee KOHPpHUICHINATLHOH JIFOIU CTAPILETO MOKOJeHHs (TIPENoAaBaTen) CYUTAIOT BUACO3AIIChH
BO Bpems 3aHsaTuit (87% pecrnionaentoB, 95%-it noBepuTENbHBIH HHTEpBaN cocTaBisieT £14%). CTymaeHThI
MPHU3HAIOT Hanbojiee KOH(PHACHIHATBLHBIME BHICO3aMUCh aymuTopud (curyarus 3) W (HUKCAIUI0 HX
JeSTeIIbHOCTH BO BpeMsi paboThI 3a KoMIbloTepoM (cutyarus 4) (69% 1 68% pecrioHIeHTOB COOTBETCTBEHHO,
JOBEpUTENBHBIN HHTEpBal £9%). [1o ApyruM cuTyalusiM CyIIECTBEHHBIX PACXOKICHUH B OTBETaX CTYJCHTOB
U TIpenofiaBareneii He Habmomaercs|S].

HccnenoBanue B3MISI0B CTYJICHTOB U MperoiaBaTeieid Ha KPYr CyOBEKTOB,KOTOPBIM CIIEAYET UMETh
J0CTyIl K MHpOpManuu o xone ydeOHoro mpouecca (Tadn. 1 u Tabi. 2) mokaspBaeT, 4TO OOJBIIMHCTBO
YYaCTHUKOB y4eOHOT0 IIpo1iecca MOTHOCTHIO IOBEPSIIOT CBOM NEPCOHANIBHBIE JAHHBIE TOJIBKO MPETOAaBATEII0
JTAHHOW KOHKPETHOM JUCUHUILUIAHBI.

Tabéauua 1. YacToTa 0TBETOB NpenoaaBareeii Ha Bonpoc aHkeThl “KTo, M0 BameMy MHeHHIO,
J0JIKeH HMeTh JOCTYII 10 IHATHOCTHYECKHX JaHHbIX?”

CyOnekT yaeOHOTO Nudopmarnmonnas cuTyanws
rporecca Curyauus Curyauus | Curyamus Curyauus Curyanus
1 2 3 4 5
MpenoIaBaTeb 79% 38% 75% 75% 54%
TICUXOJIOT 42% 29% 63% 54% 58%
Kyparop 46% 25% 46% 25% 29%
ponuTenu 42% 13% 13% 21% 42%
JICKaH 25% 8% 17% 13% 25%
BeCh KOTTEITHR 25% 17% 8% 8% 17%
npenojasarenei
APYIHE CTYACHTR! 8% 8% 4% 4% 0%
TPYIITBI

HMETh J0CTYI 10 JMATHOCTHYECKMX JaHHbIX?”

Tabauua 2. YacTora 0TBETOB CTYAEHTOB Ha BONPOcC aHKeThl “KTo0, 10 BamieMy MHEHHIO, 10JKEH

Cy0pexT yae6HOTO Wudopmarmonnas curyanus
fiponecea Curyanmsl Curyanusn2 Curyanusn3 Curyanusd | Curyanusd
[IpenonaBareb 82% 52% 72% 771% 65%
IMcuxomor 33% 14% 50% 39% 53%
Kyparop 20% 9% 31% 29% 34%
Ponurenu 24% 9% 16% 12% 28%
Jlexan 13% 3% 17% 13% 16%
Beci komexTie 8% 3% 13% 14% 19%
nperoaBaTenei
Jlpyrie cTyACHTS 13% 3% 17% 13% 2%
TPYIIIIBI

Taxum 006pa3oM, HEOOXOUMO 00eCTIeUNTh KOH(UICHIINATBHOCTD IEPCOHANBHBIX JTJAHHBIX YYACTHUKOB
y4yeOHOro mporecca HE TOJBKO MO OTHOIIEHHIO K BHEIIHUM ‘3JIOYMBIIIJICHHUKaM”’, HO M BHYTPH
OpraHu3alry, MPeJOCTaBIAIOMEH o0pa3oBaTeNbHBIE YCIYTH. YIpo3a HEIEJIeBOr0 HCHOIb30BAHUS
pe3yIbTaTOB MENarorniecko IMarHOCTUKH, MH(OpManuu 00 YUeOHBIX JIOCTHXKEHHSIX M OCOOEHHOCTSIX
y4eOHOW JIeATENFHOCTH B CHUCTEME OTKPBITOIO OOpa3oBaHUs CBs3aHa HE TOJNBKO C YPOBHEM 3aIlUTHI
WHGOPMALMOHHON CHUCTEMBI, HO U C BO3MOXXHBIMU JEHCTBUSIMHM II€pCOHANa, KOTOPHIH aIMHUHHUCTPUPYET
nHGOPMALMOHHO-KOMMYHHUKAIIMOHHYIO IIeJarOTM4ecKyo cpeny. B TpamummonHoi cucreme o0pa3zoBaHUS
o0y4JaeMBIil BCeraa J0BEpsIeT CBOM IEPCOHAJIbHBIEC NaHHbBIE MPENOoJaBaTeNt0, OJHAKO OH JIMYHO 3HAET 3TOTO
npernojaBarens, o0ImaeTcs ¢ HUIMHU MMEET BO3MOXKHOCTh YOGIUTHCS B €r0 BHICOKMX MOPaJbHO-3THUECKHX
KadecTBaxX WM BBIOpaTh Ipyroe ydeOHoe 3aBemenue. OTKpbIToe 0Opa3oBaHWE HE BCETIA IPEIIIONIaraeT
JTUIHOE OOIIEHUE CTYACHTA W TperoJaBaTellsa, YacTO OOIIEHHWE CBOAWTCSI K OOMEHY COOOIICHHUSIMH B
BUPTYaJIbHOM MPOCTPAHCTBE, MOITOMY IMpobiieMa H0BepHsl NpuoOpeTaeT HoBoe KauecTBO. [Ipeomonenue
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WHPOPMAIMOHHONW  YTPO3bl, CBS3aHHOW C HAKOIUICHHEM TMEPCOHAJBHBIX JAHHBIX, PE3yJIbTaTOB
NeIarorn4ecKoi TUarHOCTUKA U MOHUTOPUHTA y4eOHBIX TOCTHKEHHH 00y4aeMbIX MOXKET OCHOBBIBAThCS Ha
YeTKOM TIOHMMaHUM 93TOW MpoOJieMbl TIOCTAaBIIMKOM OOpa30BATENbHBIX YCIYT, OCYLICCTBICHUH
OpraHU3aIMOHHBIX, BOCITUTATEILHBIX U HHPOPMAIMOHHBIX MEPOIIPUATHI B MEJArOrHYECKOM KOJIICKTHBE H
cpenu TexHU4Yeckoro mepcoHana. C JApYyroil CTOPOHBI, CTYACHT MOXET BBIOMpaTh ydueOHOE 3aBeCHUE,
OCYIIECTBIISIFOIIEE TUCTAaHIIMOHHOE 00pa3oBaHNe Ha OCHOBAaHUM BCell TOCTYMHON MH(OpMAIMK O Ka4ecTBe
oOpasoBareibHbIX yeayr. Llenecoobpa3no, 4ToObIONpEIcICHHAs YaCTh YUeOHOTO POIecca OCYIIECTRISIIACH
B ouHO# (hopme. HeoOX0oaMMBIM yCIOBHEM Pa3BUTHS KAUYECTBEHHOTO 00pa30BaHUS ABISACTCS 00paTHas CBSI3b,
IUPOKOe HHPOPMUPOBAHKE OOIIECTBEHHOCTH OTHOCUTEIIFHO OCOOCHHOCTEW TeX WITM UHBIX MMeJarornuecKix
CHCTEM.

AcneKTbl THPOPMAaIIMOHHOH 0e30MacHOCTH, CBSI3aHHbIE C MHUPOTOHMH()OPMAIIMOHHOTO TIPOCTPAHCTBA
B yueOHOM Iporiecce.

Hcnionb3oBanne MHTEpHETA SBISIETCS HEOTHEMIIEMBIM aTPUOYTOM OTKPBHITOTO 00pa3oBaHMs, TIPU STOM
MH()OPMALIMOHHOE HPOCTPAHCTBO YYEOHOrO TpoIecca pacHIUpseTcss cpa3y OO0 BCEMHUPHOTO YpPOBHS.
Be3onacHOCTh TUYHOCTH B TAaKOW CHCTEME MOMKET OCHOBBIBATHCS TONBKO HA JIMYHON KOMIIETEHTHOCTH B
o0JIacTH peanH3alui TeX WIH MHBIX HH()OPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJOTHHA M CEPBHCOB, Ha
orbiTe 6e30MacHOi paboThl M TOIEPIKKE CO CTOPOHBI TEX, KTO OpraHu3yer y4eOHsIi mporecc [6]. Ocoboe
BHUMAaHUE CJEeyeT yASNATh MpodieMaM Oe30MacHOCTH MpH paboTe ¢ cepBucamu MHTEpHET TeX KaTeropuit
o0yJaeMbIX, KOTOpble HE WMEIOT MHOTOJETHEr0  OMNbITa  HCIOJb30BaHUS ~ WUHPOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTH, KakK, HalpuMep, ACTH, JIIOJU CTapliero BO3pacTa, JIIOJH, Mpodeccust
KOTOPBIX JajeKa OT PEryJIipHOro MpuMeHeHUs! HH(POPMAaLHOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHH.

Y4acTHHKH y4eOHOTO MpoIiecca JOMKHBI IOHHUMATh, YTO BCSI JIESITENBHOCTh, KOTOPask OCYIIECTBIISAETCS
Ha OCHOBE OOIIEJOCTYITHBIX CEpPBHCOB MHTEepHET, MOXKET OBITh OTCIICKEHA M MpOoaHaIM3HpOBaHa 0e3 MX
yuyacTusi. HeBO3MOXKHO TpEABHICTh WM IMOBIHUATH KAKMM-JINOO 00pa3oM Ha IyTH HCIIONB30BAaHUS STOH
nHPOPMaLUH, KOTOpasi, 0€3yCIOBHO, COJIEPKHUT IEMEHTHI IEPCOHANBHBIX AaHHBIX. Tak, HaIpuMep, MHOTHE
MoJb30BaTeN MIHTEPHET yKe UMENH JIeJI0 C aJpeCcHOM 11eJIeBOM peksiaMOid, KOTOPYIO MOCTaBJISIIOT TOUCKOBBIE
CHCTEMBI Ha OCHOBE aHaJIM3a JEHCTBUH IOJIB30BATEIIS 32 ONPEICIICHHBIN TIEPHO]] aKTUBHOCTH. JTO HE TIOBOT
OTKa3bIBaThCS OT YHOOHBIX M MOIIHBIX CEPBHCOB, OJHAKO HEOOXOIUMO HCCIENOBAaTh MNpOOIEeMy H
(GhopMHPOBATH CTHIIL TOBEJACHHS MMOJb30BATENsA, OOYYAIOUIETrOCs TUCTAHIIMOHHO, TMPH HCIOJb30BAHUH
cepBucoB MHTepHer. Ha Hamr B3risiz, menecooOpa3HO paclIvpsTh HCHOJNB30BaHME B y4eOHOM Mpoliecce
CHECIUAIBHBIX HHPOPMAITMOHHBIX CPEll, KOTOPhIE CO3JIaHBl HIMEHHO JIJIsl OOy4eHHsI U 00eCIeUnBaIOT, C OJHOM
CTOPOHBI, KOH(HICHIMATBLHOCTh MEPCOHANBHBIX JAHHBIX, 4 C JPYrod CTOPOHBI - BO3MOXHOCTh HX
WCTIONB30BaHMs JJIsl yAydlleHus y4eOHOro mpolecca Ha OCHOBE Pa3BUTON CHCTEMbI MEJarorHyecKoit
OuarHocTuku. Cleayer OTMETHTB, YTO TPAJAWLMOHHBIN yueOHBIH Mpolecc Yalle BCEro OCYILECTBISETCS B
CHenuaIbHO 000pYAOBAaHHBIX OMEIIEHHUSIX — ayJUTOPHUSX, Kiaccax U T. 1., @ He B MecTax oTasixa. [IpoBozs
aHAJIOTHIO ¢ cepBrcaMi MHTEepHET, MOKHO 3aMETHUTh BBIPAXKECHHYIO HAINPaBICHHOCTh HEKOTOPHIX CEPBHCOB
Ha pa3BJICKATENILHYIO, HAYYHYIO WM YYeOHYIO JesTeNbHOCTh. JIpyrod BONMpPOC — JOCTYH ITOCTOPOHHHX
HabmroaTeneil B yueOHyI0 ayJUTOPUIO: BO MHOTHX CTpaHax TaKOH JOCTYIl OrpaHuueH. DTOT BOIPOC CBs3aH
HE TOJIBKOC KOH()UAECHINAIBLHOCTBI0 HEKOTOPOH HH(POPMAIMH, HO C 00ECIIeYeHHEM ONPEAETICHHOI0 HAaCTPOsI
yUaluxcsl Ha HapsDKEHHYI0 Y4eOHYI0 esTeIbHOCTh. Kak 1oinkHa pemaThes 3Ta mpodieMa pu COBMECTHON
pabote 00y4aeMbIX B OTKPHITOI HHPOPMAITMOHHOH cpelie?

OcTtaHOBHMCS MOIPOOHEE HA MPOOIIeMax BOCTIPUATHS HH(OpMAIIMK HAa YPOBHE HHTepdeiica ueToBeK —
HHPOPMAITUOHHO-KOMMYHUKAIIMOHHASL Tefaroruyeckas cpena. HeBO3MOXKHO TMEpeONeHUTh 3HAYCHUE TS
OTKPBITOTO 00pa30BaHKsT WHPOPMAIIMOHHOTO TMOTOKA OT OTKPBITOW HH(MOPMAIMOHHOW cpellbl. MOITHBIH
UCTOYHUK HWHQPOPMAIH CHOCOOCTBYET pPa3BUTHIO JIMYHOCTH, JEMOKPAaTHU3allMH OOydeHHs, OBICTpOMY
PacpOCTPAHCHUIO PE3YJIbTATOB HOBEHIIMX HAYYHBIX HcclenoBaHuil. OmHaKo J000€ MOIIHOE CPEICTBO
HeceT B ce0e JIeMEHThI OMACHOCTH U JIOJKHO HCIIONB30BATLCS C MOJHBIM MTOHUMAaHUEM BO3MOXHBIX YTPO3.
WudopmanmonHas neperpyska MOXET NPUBECTUK CHIDKEHHIO 3(PQEKTUBHOCTH BOCHPHUATUS HHOOpMaUN
4enoBekoM Ha (oHe mHpopManuoHHoro Iryma. MHpopManuoHHas cpefa B MOCIEAHEE BPEMsI CTAHOBHTCS
apeHol MHPOPMAIIMOHHBIX BOWH U 3TO OTPaXKaeTcs Ha y4eOHOM MpoIlecce, €CITU MPEoIaBaTelIb-MOIEPaTOP
He ofecreuny MoadOp peKOMEeHAOBaHHOTo MaTepHuaia. CyllecTByeT MOTEHIHMaIbHAs yrpo3a HapylIeHHs
MPUOPUTETHOCTH HAIMOHATFHON MH(POPMAILIMOHHON NPOAYKIUH, HAIPUMED, OTHOCUTEIBHO MOMYJIIPH3aLuU
OTEYECTBCHHBIX HAyYHBIX UCCIEC/IOBaHUI. BO3MOXKHA yTpaTa MCXOMHOTO UCTOYHHKAWH(QOPMAINH B ClTydae
XaJlaTHOTO IIMTUPOBAHUS, KOTOPOE 3aYacTyld WMeEEeT MEeCTO Ha WH(OPMAIMOHHBIX calTax oOIIero
HazHaueHWs. He Bcerga BO3MOXHO TNPOBECTH aHAIM3 JOCTOBEPHOCTH HMH(popMmanuu. Bce 3T Bompochl
JIOJDKHBI OBITh B IICHTPE BHUMAHHSI CICIUATUCTOB B 00JIACTH TUCTAHIIMOHHOTO 0Opa3oBanusi. Heooxomumo
COBEpILIECHCTBOBATH METOJIUKY TIPENOAaBaHUSl TUCTAHIIMOHHBIX KYPCOB Ha OCHOBE TIIyOOKHX TMCHXOJIOTO-

188



MEeJarorTM4ecKnX HWCCIIEOBaHUH. OTO HOBas IUIAKTHKA, KOTOpas CYIIECTBEHHO OTJIHYAaeTcs OT
TpamguMOHHOW. OuYeHb BaXXHO OOECIEUUTh HA YPOBHE IIKOJBLHOTO 00pa3oBaHus (OPMHPOBAHHE
“H(OPMAITMOHHON KYJIBTYPhI B O0IIECTBE ¥ KOMIIETCHTHOCTH OTHOCUTEIHHO HH(POPMAIIMOHHOTO TTOUCKA.

3akawuenne. bynymee oOpazoBaHus B 0OIIlecTBe 3HAHWA HEPa3phIBHO CBS3aHO C OTKPBITHIM
o0pa3oBaHrEM, KOTOpOE [OJKHO OBITh COBEpIICHHBIM H 0e30macHbIM. PaccMOTpeHHBIE peallbHbIE U
MOTCHIUAIBHBIC YIpO3bl MH(OOPMAIMOHHON OE30MacHOCTH HYXXJAIOTCS B TIIATEIBHOM HCCICIOBAHUH C
LIEJBIO MIOUCKA YPPEKTUBHBIX IMyTEeH UX MPEIYNPEIKICHHUS U YCTPAHCHUSL.
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Gulnora BO°‘RONOVA Zuhro ADIZOVA

Buxoro davlat universiteti Buxoro davlat universiteti
axborot texnologiyalari kafedrasi o‘gituvchisi axborot texnologiyalari kafedrasi
o‘gituvchisi

UMUMIY O’RTA TA’LIM MAKTABLARI ROBOTOTEXNIKA TO’GARAKLARIDA
ARDUINO-UNO DASTURIDAN FOYDALANISH

Bugungi zamonaviy maktablarda robototexnikani o ‘rganishga ko ‘proq e 'tibor berishimiz kerak. Buning
sababi shundaki, kelajakda o ‘rta maktab bitiruvchilari o zlarini texnologiya bilan to ‘la ish muhitida topadilar
va robotlar ushbu muhitning ajralmas gismi bo ‘ladi. Bolalar kodlash va robototexnika bilan bog liq
bo ‘lmagan kasbni tanlagan tagdirda ham, ushbu fanlarni maktabda o ‘rganish ularga analitik fikrlash,
dasturlash, jamoada ishlash, jamoaviy fikrlash, innovatsion idrok va boshga ko ‘plab muhim ko ‘nikmalarni
beradi. Ushbu magolada umumiy o ‘rta ta’lim maktablari “Robototexnika’ to ‘garaklarini tashkil etishda
Arduino dasturiy vositasidan foydalanish samarali natijalar berishi batafsil bayon gilingan.

Kalit so“zlar: robototexnika, STEAM,Arduino-uno dasturi.

Hawm HYJCHO yaeflﬂH’Zb bonvue BHUMAHUSA U3y4eHuIo po6om0mex1—tuku 6 COBPEMEHHBIX WIKONAX. Omo
C8A3AHO C meM, Umo 8 6yOyujemM 8bINYCKHUKU CPEOHUX WIKOJI OKAXNCYMCS 8 MEeXHON02UYecKkoll paboyell cpede,
a pobomvl cmanym ee HeomwveMmieMolu uacmvio. [ladxce eciu Oemu 6blbepym Kapvbepy, He CEA3AHHYIO C
npozcpammuposanuem u po6om0mexﬂu/<0ﬁ, usyuyerue smux nped/wemoe 8 WKOoJe 0aCm UM AHAAUMUYECKOe
MblUIERUE, NpOocpaAMMUpOBarue, KOMaHaHyIO pa6omy, KOMAHOHOE MblUIERUE, HOBAMOPCKOE socnpusimue u
MHOcUe 6py2ue BadICHbIEe HABLIKU. B oanmot cmamve l’lOdeﬁHO pacckasvleaencs 00 ucnonv306aHUU
npoepammnozo obecneuerus Arduino npu opeanuzayuu knybos “Pobomomexnuka’ 6 06weobpazosamenbHblx
wKoax.

Knrouesvie cnosa: pobomomexnuxa, STEAM, npoepamma Arduino-uno.

We need to pay more attention to the study of robotics in modern schools today. This is because in the
future, high school graduates will find themselves in a technology-filled work environment, and robots will be
an integral part of that environment. Even if children choose a career that is not related to coding and robotics,
studying these subjects in school will give them analytical thinking, programming, teamwork, team thinking,
innovative perception, and many other important skills. This article describes in detail the use of Arduino
software in the organization of “Robotics” clubs in secondary schools.

Key words: robotics, STEAM, Arduino-uno program.

Kirish. Texnologik jarayonlarni avtomatlashtirish va boshgarishning yangicha va zamonaviy usullarini
ishlab chigish va ularni sanoatning barcha sohalariga ishlatish natijasida yugori samaradorlikka erishilmoqda.
Shu bilan birga, inson go‘l mehnatini kamaytirib, unga agliy jihatdan yuksalishiga zamin yaratilmogda. Shu
sababli inson agliy mehnat, yaratuvchanlik ruhi hamohang bo‘lgan holda fan-texnika va texnologiyani
yuksalishiga erishilmogda. Inson sog‘lig‘iga zarar yetkazadigan yoki uni shikastlanish, kuyish, nurlanish kabi
xavfli muhitlarda ishlashini sanoatdan olish magsadida, hozirgi zamonda yuksalib borayotgan robototexnika
yutuglaridan, ya’ni belgilangan operatsiyalarni amalga oshiradigan robotlardan foydalanish keng
go‘llanilmogda. Buning natijasida inson sog‘lig‘ini saglash bilan bir gatorda yer usti va yer osti gazilma
boyliklarini gazib olish va ularni gayta ishlash, gazish jarayonida bo‘lishi mumkin bo‘lgan xavfli holatlardan
ishchilar va aholini himoya qilish asosiy vazifa hisoblanadi.

Bugungi zamonaviy maktablarda robototexnikani o‘rganishga ko‘proq e’tibor berishimiz kerak. Buning
sababi shundaki, kelajakda o‘rta maktab bitiruvchilari o‘zlarini texnologiya bilan to‘la ish muhitida topadilar
va robotlar ushbu muhitning ajralmas gismi bo‘ladi. Bolalar kodlash va robototexnika bilan bog‘lig bo‘Imagan
kasbni tanlagan taqdirda ham, ushbu fanlarni maktabda o‘rganish, ularga analitik fikrlash, dasturlash, jamoada
ishlash, jamoaviy fikrlash, innovatsion idrok va boshga ko‘plab muhim ko‘nikmalarni beradi. Bugungi kunda
dunyodagi aksariyat ilg‘or maktablar o‘z o‘quvchilari uchun STEAMnNi o‘rganish strategiyasini tanlaydilar.
Robototexnika robotlarni loyihalash, yig‘ish va boshgarish bo‘yicha ko‘nikmalarni rivojlantiradi. O‘quv
jarayonida bolalar robotlar va mexanik tizimlar bilan o‘zaro alogada bo‘lishadi, notanish tuzilmalardan
go‘rgishmaydi, balki ularni boshqgarishni o‘rganishadi [5].

Axborot texnologiyalari asri to‘liq o‘z-o‘zidan paydo bo‘ldi. Bizga uzoq hayoliy kelajakka tegishli
bolib tuyulgan “aglli” narsalar, smartfonlar, barcha turdagi elektron qurilmalar, Internet allagachon
atrofimizda. Bolalarimiz hayotlarining birinchi kunlaridanoq kompyuterlar, hamma uchun va hamma narsaga
mo‘ljallangan gadjetlarni ko‘rib, ularni zamonaviy hayotning asosiy gismi deb bilishadi. O‘z-o‘zidan yurishni
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yoki poyabzal Kkiyishni hali o‘rganmagan bola allagachon ishonchli tarzda mobil telefon yoki planshetdan
foydalanishi mumkin.

An’anaviy “mavhum” usulidan foydalangan holda maktablarda dasturlashni o‘rganishda, aksariyat
bolalar uchun mavzu juda giyin va zerikarli tuyuladi. Didaktik vositalar o‘yin-kulgi usulida o‘rganish, robotni
boshgarish va gaysi jarayon to‘g‘ri, qay biri noto‘g‘ri ekanligini tushunish talabalarga to‘g‘ridan-to‘g‘ri tajriba
va robot tizimlarini boshgarish bo‘yicha tushuncha beradi. Bu gizigarli va tushunish oson. Hozirgi vaqgtda
robototexnika hali ham rivojlanishning boshlang‘ich bosgichida, shuning uchun ham maktab predmeti sifatida
yanada ommalashib, maksimal o‘quvchilar soniga yetishish uchun barcha zarur shartlarga ega.

Robototexnika jahonning yetakchi mamlakatlari rivojlanishida asosiy rol bo‘lgan sohadir. Ushbu
sohaning zamonaviy dinamik rivojlanish asosiy tendensiyasi nafagat innovatsion yechimlar va investitsiyalar
soni bo‘yicha, balki ularning tarmoglar bo‘yicha yo‘naltirilganligidir.

Texnologik jarayonni AKT asosida boshgarish texnologiyasi Arduino - noprofessional foydalanuvchilar
uchun mo‘ljallangan oddiy avtomatika va robototexnika tizimlarini qurish apparat-dasturiy vositalarning savdo
markasi hisoblanadi. Uning dasturiy ta’minoti bepul dasturiy gobiqg (IDE)dan iborat bo‘lib, dasturlarni yaratish
va apparaturani dasturlash uchun mo‘lajallangan [6].

Asosiy qism. Arduino - bu professional bo‘lmagan foydalanuvchilarga mo‘ljallangan oddiy
avtomatlashtirish va robototexnika tizimlarini yaratish uchun apparat va dasturiy ta’minot brendi. Dasturiy
gism dasturlarni yozish, ularni kompilyatsiya gilish va dasturiy ta’minot uchun bepul dasturiy ta’minot
gobig‘idan (IDE) iborat. Uskuna rasmiy va uchinchi tomon ishlab chigaruvchilari tomonidan sotiladigan
oldindan o‘rnatilgan bosilgan elektron platalar to‘plamidir. To‘lig ochiq tizim arxitekturasi Arduino - mahsulot
qgatorini erkin nusxalash yoki go‘shish imkonini beradi [2].

Shuni ta’kidlashni istardimki, robototexnika to‘garagini tashkil gilishning dastlabki kunlaridanoq biz
bolalarga jamoaviy tuyg‘u va sinfdagi har bir o‘quvchi uchun javobgarlik hissini singdirishga harakat
gilmogchimiz, chunki ular bir jamoaning kelajakdagi a’zolari. Bundan tashqgari, o‘quv jarayoni davomida
bolalar nizoli vaziyatlardan chigish ko‘nikmalariga ega bo‘ladilar, o‘zlari qgaror gabul gilishadi va
muammolarni hal gilishda jamoada yetakchilik tuyg‘usini namoyon etadilar. Eng muhimi, bolalar yangi
kasblarni o‘rganadilar. Asosiy robototexnika dasturi boshlang‘ich sinfadan to yuqori sinflargacha turli
platformalar ko‘rinishida tizimli rivojlantirilib kelgusida muammolarni mustagil hal etish uchun muhim
poydevor vazifasini bajaradi. Bunda har bir bolaning yosh toifasiga garab dasturlar belgilanadi. Robotika
darslari mantiqiy ketma-ketlikda olib boriladi va bitta yoki ikkita dars goldirilishi o‘quvchilar faoliyatiga ta’sir
gilishi mumkin. Bu matematikaga o‘xshaydi, agar bitta mavzuni o‘tkazib yuborsangiz, qolganlari tushunarsiz
va giyin bo‘lib goladi [4].

Arduinoning apparat ta’minoti pechatlab o‘rnatilgan plata bo‘lib, rasmiy ishlab chiquvchi va chekka
ishlab chiquvchilar tomonidan sotiladi. Arduino Uno — ATmega328 mikrokontrolleri asosida ishlangan
qurilma hisoblanadi. Uning tarkibida mikrokontroller bilan ishlash uchun zarur barcha tarkibiy gismlar
mavjud, ya’ni:

« 14 ta ragamli kirish/chigish portlari; ulardan 6 tasi KIM (keng impulsli

modulyatsiya) - chigish porti sifatida ishlatilishi mumkin;

* 6 ta analogli kirish porti;

+ 16 MGtsli kvartsli rezonator;

» USB interfeys;

« elektr manba ulanish porti;

« ichki sxemalarni dasturlash uchun ulanish (ICSP);

« tashlab yuborish tugmasi.

Qurilma bilan ishlashdan oldin uni AC/DC-adapteri yoki batareyka manbasiga yoki USB-kabel orgali
kompyuterga ulash zarur.

oo ~ W Q. ~”M N -
¥ w ¥ ~
DIGITAL (PWM~) E &

v
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1-rasm. Arduino Uno — ATmega328 mikrokontrolleri
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Arduino dasturiy ta’minotini o‘rnatish:

Biz kompyuterimizga Arduino IDE dasturiy ta’minotini o‘rnatishimiz zarur.

Buning uchun http://arduino.cc/download_handler.php?f=/arduino-1.6.3-windows.exe manzilidan
Arduino IDE dasturiy ta’minotini yuklab olamiz. Yuklab olgandan so‘ng, dasturni ishga tushiramiz. Bizga
Arduino IDE oynasi ushbu holda paydo bo‘ladi:

e sketch_jan29a | Arduino 1.0.5-12 - o IEH|

®ain lMpaexa Ckery Cepewc Cnpaeka

00 BHA

sketch_jan29a

Arduine Uno on COM1

2-rasm. Arduino IDE oynasi

E’tibor qilsangiz, biz kompyuterimizga Arduino platasini ulamasimizdan oldin, o‘ng taraf pastki
burchakda “Arduino Uno on COM1” yozuvi ko‘rinib turibdi. Bu bilan Arduino IDE bizga hozirgi vaqtda u
Arduino UNO platasi bilan to‘lig ishlashga sozlanganligini xabardor gilyapti. Qachon vaqti kelsa Arduino IDE
Arduino Unoni COM1 portidan izlaydi. Agar Arduino IDE ishga tushmasa, demak, kompyuteringizda JRE
(Java Runtime Environment) noto‘g‘ri o‘rnatilgan bo‘ladi.

Arduino IDE o‘rnatilgandan so‘ng Arduino Unoni kompyuterga ulaymiz. Buning uchun USB kabeldan
foydalanamiz. USB kabel kompyuterga ulangandan so‘ng platadagi ON svetodiod yonadi va L svetodiodi
o‘chib, yonib turadi. Bu plataga tok berilganini va Arduino Uno zavod tomonidan yuklanga “Blink™ dasturini
bajarishni boshlaganini bildiradi [3].

Arduino IDEni Arduino Uno bilan ishlashga sozlash uchun biz Arduino Uno gaysi COM portga
ulanganligini aniglashimiz lozim. Buning uchun Windows operatsion tizimining “Qurilmalar Dispetcheri”’ga
kiramiz va “Tloptet (COM u LPT)” bo‘limini ochib garaymiz. Biz ushbu holdagi rasmni ko‘rishimiz lozim
bo‘ladi:

= [ucneTuep yCTpoincTe - o IEl|
®Qaiin  [eiictene Bua Cnpaska
= @ HE
P et = 33bIB3IOLNE YCTPOICTES

Y% MNoptel (COM u LPT)
"F Arduino Uno (COM7)
= [Nocraswmk nevatn WS

Ul MporpammHble ycTpoiicTea
2} Mpoueccops: v

3-rasm. Portni tanlash va o’rnatish

Bu operatsion tizim Arduino Uno platasini COM-port deb topdi va unga to‘g‘ri drayver o‘rnatdi, hamda
COM-portga 7 ragamini berdi deganini anglatadi. Agar kompyuterga boshga Arduino platasini ulasak,
operatsion tizim unga boshga ragamni beradi. Agar sizda bir nechta plata bo‘lsa, COM-port ragamlari bilan
chalkashib ketmang.

Endi biz Arduino IDEga plata “COM7” COM-portida joylashganligi hagida ma’lumot berishimiz zarur.
Buning uchun “Uuctpyments” menyusining “TlociaenoBarensHbiit mopt” bo‘limidan “COM7” portini
tanlaymiz. Agar platamiz Arduino Uno emas, balki, Arduinoning boshga modeli bo‘lsa, unda “HMuctpymentsr”
menyusining “Ilmara” bo‘limidan o‘zimizning plata modelini tanlaymiz. Endi Arduino Unoni ishlashini
tekshirib ko‘ramiz.

Buning uchun biz tayyor dasturdan foydalanamiz, gaysiki bu dastur Arduino IDE dasturlash tizimida
kiritilgan (o‘zi mavjud) bo‘ladi. Bu tayyor dastur elektrik sxemadagi LED lampochkani o‘chirish/yogish
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buyrug‘ini amalga oshiradi va lampochkani o‘chiradi/yogadi. Arduino platani kompyuterga ulaymiz va
Arduino IDE dasturlash tizimida quyidagi mavjud tayyor dasturni ochamiz:

1. USB kabelni Arduino USB portiga ulaymiz va boshga uchini esa kompyuterning USB portiga
ulaymiz (bu kompyuterda IDE Arduino dasturiy ta’minoti o‘rnatilgan bo‘lishi kerak).

2. IDE Arduino dasturlash tizimini ishga tushiramiz.

3. Dasturlash tizimida Arduino plata uchun mos portni tanlaganingizga igror bo‘lamiz.

4. Dasturlash tizimining eng yuqori asosiy menyusida quyidagi buyrugni tanlaymiz

“Fayl — Primerst — 1.Basics — Blink”

5. Quyidagi rasmda ko‘rsatilganidek tayyor dastur kodli yangi oyna paydo bo‘ladi.

= Blink | Arduino 1.0 ==

File Edit Sketch Tools Help

oid teop{) {
jigitalwrite{(13., HIGH): set the |
lay (1000) : wait for a
t rit 3. LOW): et the L

1italw 5
delay (1000): walit for

Arduino Uno on fc

3-rasm. IDE Arduino dasturlash tizimi oynasi
Plataga Arduino dasturini yuklaymiz:
1. Dasturni Arduino yuklash uchun asosiy instrumenlar panelidagi Upload tugmani tanlaymiz (quyidagi
rasmda qgizil chiziq bilan belgilangan).

oo
File Edit Sketcl

Y Uklash tugmasi

2. Dastur plataga yuklanishi zarur va so‘ngra ishlashni boshlashi kerak. Dastur ishini boshlaganda siz
LED lampochkasini o‘chishi/yonishini ko‘rishingiz mumkin.

Xulosa. O‘sib kelayotgan yosh avlodni umumiy o’rta ta’lim maktablari davridanog, texnik ijodkorlik
gobiliyatini rivojlantirish, texnika sirlarini anglashi va shu yo‘nalishdagi ishlarini rivojlantirishda
“Robototexnika” to’garaklari juda muhim o’rin tutadi. Arduino dasturi yordamida ta’lim berilsa, to’garaklar
rivojlantirilsa, respublikamizda erishilgan fan va texnika yutuglariga tayanib ish ko‘rilsa, robootlarni yaratish
imkoniyatlarini yanada chuqurrog tushunib olishlari mumkin. “Robototexnika” to’garaklarida yoshlar
kelajakda kuchli texnik mutaxassislar, fan va texnika yutuglariga o‘z hissasini go‘sha oladigan mutaxasislar
bo’lib yetishishadi. O‘quvchilarning dasturlash va robototexnikaga oid ijodkorlik qobiliyatlarini
rivojlantirishda Arduino kabi dasturiy vositalardan foydalanish juda muhim.
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I'. BMYPOJOBA

Crapuuii npenogaBaTenb

Kadeapa nHPOPMALMOHHBIE TEXHOJIOTUH
Byxapckuii rocyiapcTBEHHBI YHUBEPCUTET

WCIIOJIb3OBAHUE UHTEPHET — TEXHOJIOTHI1 B OBPA30OBATEJILHOM
MPOILIECCE

B cmamve paccmampuearonicst 603MONCHOCMU  UCNOIb306AHUA  COBPEMEHHbBLX 06p0306am€]leblx
MeXHONI02Ull HA YPOKAX, pa3ouparomcsi nocbl U MUHYCbl NPUMeHeHUs. NOOOOHLIX MeXHOI02Ull HA NPAKMUKe.
I'oe mpaouyuonrnvie mMemoowvt 00pA308anUsL OOROTHAIOMCS HOGLIMU MEMOOAMU 00YUeHUsl, OCHOBAHHbIE HA
HHmepHem-mexHOﬂoeuﬂx. Pacwwampu@aemc;z HEKomopble CepeuUcsbl U UHCMPYMEHRMbL, Komopwsle MOICHO
UCNONBL306aMb 6 YueOHOM npoyecce, KAK Cepeuc unmepaxmueHvix ynpascrenuil LearningApps, a maxoice
BbINOJIHEHUS. NPAKMUYECKUX UHMEPAKMUBHbIX 3A0AHUll U meopueckux pabom na niamgopmax Google.

KJllolleBble cuoea: qubOpMaL;MOHHble mexHoJjiocuu, HHmepHem-mexHOﬂozuu, UHmMepaKkmueHsle
3adanus, ueposvle ypoku, cepsuc LearningApps.org, niamgopma Google, 6payzep, nouck ungopmayuu,
Memoobl 00yuenus, 06pazosanue.

Magolada zamonaviy ta 'lim texnologiyalarini darsda qo 'llash imkoniyatlari, bunday texnologiyalarni
amaliyotda go llashning ijobiy va salbiy tomonlari ko ’rib chiqgiladi. Bu yerda an’anaviy ta’lim usullari
Internet texnologiyalariga asoslangan yangi o ‘gitish usullari bilan to Idiriladi. Ta Iim jarayonida foydalanish
mumkin bo’lgan ba’zi xizmatlar va vositalar ko'rib chigiladi, masalan, LearningApps interaktiv mashglari
xizmati, shuningdek, Google platformalarida amaliy interaktiv vazifalar va ijodiy ishlarni amalga oshirish.

Kalit so‘zlar: axborot texnologiyalari, internet texnologiyalari, interaktiv topshiriglar, o yin darslari,
LearningApps.org xizmati, Google platformasi, brauzer, axborot gidirish, o ‘gitish usullari, ta lim.

The article discusses the possibilities of using modern educational technologies in the classroom,
examines the pros and cons of using such technologies in practice. Where traditional educational methods are
complemented by new teaching methods based on Internet technologies. Some services and tools that can be
used in the educational process are considered, such as the service of interactive exercises LearningApps, as
well as the implementation of practical interactive tasks and creative work on Google platforms.

Key words: information technology, Internet technologies, interactive tasks, game lessons,
LearningApps.org service, Google platform, browser, information search, teaching methods, education.

CoBpeMCHHBI MHp CIIOKHO TPEACTaBUThL 0Oe3 KommbioTepa W IHTepHeTa, a Takxke 0e3
HH()OPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTH, KOTOpBIC MPOHHKIH BO BCE C(hEpbl KU3HH.
OO0pa3oBaHue HE UCKITFOUCHUE.

B mam BC€K, BCK KOMIILIOTCPHBIX TCXHOJ’IOFHﬁ, TMCUXOJIOTU YTBEPXKAAKOT, YTO COBPEMCHHBLIC ICTU
ropasmo Jydile BOCIPHHAMAIOT HMHGOPMAIMI0 Ha 3KpaHaX KOMIIbIOTEPOB, HOYTOYKOB, IUIAHIIIETOB M
tenedoHOB, YeM MedaTHy0 HHpOpManui. B pe3ynbraTe MOBBINIAETCS HHTEPEC CTYACHTOB K YpPOKaM C
HCTIONb30BaHNEM HH()OPMAIIMOHHBIX TEXHOJIOTHIA.

B 3THX YCIOBHSX MEHSCTCA M PONb y4duTens. Yuuteidb 21 Beka MO/DKEH BIAJCTh HECKOJIBKHUMU
COBPEMEHHBIMH METOJAMHU U HOBBIMH 00pa30BaTE/bHBIMA HH()OPMAIUOHHBIMH M KOMMYHHUKAIIMOHHBIMH
TEXHOJIOTHSIMH, YTOOBI 3aHHTEPECOBATH YICHUKOB CBOMM IIPEAMETOM, YTOOBI OHH 3aX0TEJIN aKTHBHO Pab0TaTh
HaJl YPOKOM.

B coBpeMeHHOM 00pa30BaHUU HCIOIB30BAHUE MHGOPMAIMOHHBIX TEXHOJOTHI B KJIACCE CTAHOBUTCS
HEOThEMJIEMOH 4acThio o0OpazoBanus. CyIlIecTBYeT HECKOJIbKO (OPM YPOKOB C HCIOJIb30BAaHHEM
I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHI: YPOKH-JICKIIUH, YPOKU-TCCTUPOBAHNA, YPOKU BBCACHWA HOBOI'O MaTcpuala,
HHTETPUPOBAHHBIC YPOKHU, HTPOBBIC YPOKH U T.]I.

WudpopmaimoHHble TEXHOIOTHH MOT'YT MCIIONB30BaThCS Ha Pa3HBIX 3Tarax o0y4eHHs : TpU 00bICHEHUU
HOBOr0 MaTepuaia (Tpe3eHTally, aHuManuu, QparMeHThl QUIBMOB M3 YU4eOHBIX (QHIBMOB); B YCBOCHUH
y4eOHOro Marepuaia (0Oydaroliue WHTEPAKTHBHBIC MIPHI M MPOrPAMMbI); B MOBTOPEHUH M 3aKPEIUICHUH
M3y4eHHOT0 Marepuana (KOMIBIOTEPHbIE TPEHAKEPhl M MPOrPaMMBbl); IS POMEKYTOUHBIX  HIIH
OKOHYAaTeJbHBIX MPOBEPOK 3HAHUN U HABBIKOB (KOMITbIOTEPHBIE TECTHI).

ITpakTHKa MOKA3bIBAET, YTO HCIIOIL30BAHHE HWH(MOPMAIMOHHBIX TEXHOJOTMH B KJIacCe TMOBBIIIACT
MOTHBAIMIO CTYJACHTOB K M3YYCHHIO MPEJMETa, aKTUBU3UPYET MMO3HABATEIbHYIO JESTCIBHOCTh, SKOHOMUT
BpeMsi Mpu OOBSICHEHHH MaTepualia, IMOBBIIIACT YPOBEHb 3HAHMM, JOIOJHSIET MaTepHal B y4eOHHKE H
MO3BOJISIET HAKAIJIMBATE YBEIUUMBAIOIIHECS OIIeHKH [1].
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CeromHsi TpaAWIMOHHBIE METOABI OOYYEHHs [OIONHIIOTCS HOBBIMH MeTodamMu 0OydeHus,
OCHOBaHHBIMH Ha HCIONb30BaHUM VIHTEpHETA, JJIEKTPOHHBIX KOMIIBIOTEPHBIX CETeH U TeICKOMMYHHUKAIINH.

HHTEepHET-TEXHOJIOTHH Pa3BHBAIOTCS OYeHb ObicTpo. Kaxnaplli TOX TOSBISIETCS YTO-TO HOBOE.
OO6pa3oBaHKe HE OTXOQUT OT BCEOOIIeH KOMIBIOTEPHU3AMK OOILIECTBa, a UAET B HOTY CO BpEMEHEM, HHOTIa
OTIepeXarlM. MHTepHeT Bce yalle BXOAWUT B JKU3Hb CTYIEHTA: B CETU IOSBISIOTCS MHTEPHET-CEPBUCHI,
MOMOTAIOIINE OPraHW30BaTh W NpoBecTH oOyueHne. OHU cHaOXEHBI OOraThiM Ha0OPOM BO3MOXKHOCTEH
JUCTaHIIMOHHOTO B3auMoieiicTBUs. COBpeMEHHBIH PeOCHOK - 3TO “KOMIIBIOTEPHBINA peOEHOK, KOTOPBIH JIETKO
BHazeeT ycrpoiictBamu. [losiBisieTcst cxema “yquTenb - yIeHHK - yIeOHUK — KOMITBIOTEp” .

HHdopMaoHHble TEXHOJIOTHH CErOAHS MpeAsaraloT MHOXKECTBO BO3MOXKHOCTEH [uIi 00pa3oBaHMS.
Onm paccmatpuBatoTca, Hanpumep, B pabore K. bBonka “Mup OTKpHIT: Kak BeO-TEXHOIOTUH
PCBOIIIOIIMOHU3UPYIOT oOpasoBanue” [4], B KOTOpOil mTpenacTaBieH psi KIFOYEBBIX TEHACHIMH B
MH(OPMAITMOHHBIX TEXHOJOTHAX, BIUSAIOMMX Ha oOpazoBaHme. Ha OCHOBaHMM aHaM3a METOAMYECKOW
JUTEPATypPBl MOXKHO BBIJICIUTD CIEYIOIINE OCHOBHBIC HAIPABIICHHUS UCTIONB30BAHHS TUCTAHIIMOHHBIX YCIIYT
B 00y4YCHUHU.

1. llouck ¢ cemu Hnmepnem. Cerb VHTEepHET mpencTaBiseT CcOOON XpaHWIHIIE, B KOTOPOM
NPaKTHYECKH BCE OTKPBITO Ul JOCTyNa: WH(OpMAIWs, SJIEKTPOHHbIC KHUTH U JAOKYMEHTBHI, pa3iH4yHbIe
OMOJIMOTEKH, PECYpChl M TPUJIOKCHHS, W TMEIArOrMYeCKUil PabOTHUK M OOYYaroIIUHCSA JOJIKEH YMETh
HaXOIUTb HEOOXOAMMBIC CBEOCHHS M HCTOYHMKHM W3 BCEro INpPeICTaBICHHOro MHorooOpasus. llostomy
HaBBIKU IIOMCKA B CETHU VHTEpHET SIBIAIOTCS Ba)XKHBIMU COCTABIIIOIIMMHU MH(MOPMAIIMOHHBIX TEXHOJIOTHI-
rPaMOTHOCTH 00yYaroIXcs B LU(PPOBOM MHUPE.

2. Cmewannoe oboyuenue. Pecypcol cetn IHTEpHET CTaBAT B OAWH PAJ C BaKHBIMH HaBBIKAMU YTEHUS
U THChbMa, NPE3EHTALUOHHBIMU U TEXHOJIOTHUECKMMH HaBBIKAMM M, UCXOIS M3 3TOr0 Ipolecc 00ydeHus
JIOJDKEH COU3MEPATHCSI ¢ WMEIOIIUMHUCS allapaTHBIMA M TPOTPAaMMHBIMHA BO3MOKHOCTSMHU. CMelranHoe
o0ydeHue MoJpa3yMeBaeT HE TOJBKO OOLIeHHE ‘“THLUOM-K-TULIY U “TpynmnoBoe oOIeHwe”, HO W
B3aMMOJICHCTBUE B PEKUME PEATbHOTO BPEMEHU C HCIIOJb30BAHUEM COBPEMEHHBIX HH(OPMAalUOHHBIX
TEXHOJIOTHH.

3. Obyuarowue nopmanet. Takue OPTANbI cevac SIBISIOTCS IOCTATOYHO PA3BUTHIMH H IIO3BOJISIOT, KaK
H3y4yaTh HOBBIM MaTepHal, TaK M Pa3BUBATh CBOM 3HAHUS B PA3IUYHBIX HAYYHBIX 00JIACTSX.

4. Cmyoenmuvr xax npenooasamenu. Hacrosimee Bpems TpeOyeT oT oOydaromumxcs OONbLION
UHHIMATUBEL. OHH JOJKHBI YMETh CAMOCTOATENILHO U3y4YaTh MaTepUal, TOJE3HbIH IS HX 00pa30BaHHI.

5. Onexmponnoe compyonuuecmeo. OOydaromme opraHu3aud GOPMUPYIOT HABBIKU 3JIEKTPOHHOTO
COTPYIHHMYECTBA IPH HCIIOIb30BAHUM COOTBETCTBYIOIETO HHCTpYMEHTapus (OmOIMOTEeKH, KaJeHIapH,
(hopy™mBI, TIIaHBI, KAPTHI MECTHOCTH H JP.).

6. Anbmepuamuenas peanrbHoOCmb, BKIIOUAIOIIAS Cepbe3HbIe HIPBL. VTphl, KaK OJUH U3 HHTEPAKTUBHBIX
METOAOB OOyuYeHHsS TaKKe€ MOXKHO HCIONB30BaTh B oOpasoBaTelbHOM mporecce. OHM TO3BOJISIOT
MOJICJINPOBATh CUTYallUH PeaibHOM KU3HH, 3aCTaBIIsIs 00y4JarOIMXCsl UCKATh U IPUHUMATh PEILICHHUS.

7. Mobunvroe ob6yyenue. C TTIOMOIIBI0O MOOWIIEHBIX YCTPOMCTB MOXKHO 00ydaTh TeX, KTO HE UMeEeT
BO3MOXHOCTH TIOCEIIaTh 00pa3oBaTeIbHbIe OPraHU3aluy; MOXKHO 00y4aTh BO BHEYPOUHOE BpeMs U3 JII000Tro
MeCTa, IPEOCTaBIISASL KOHCYAbTAUH U COBETHI.

8. Cemu nepconanusuposannoco obyuenus. JIas oOydeHHsT MOXKHO HCIIOJIB30BATh CETEBBIE PECYPCHI,
NOMYJISIPHBIE Y COBPEMEHHOTO MTOKOJICHUS, HAaprMep, colualbable ceTn Bkonrtakre, Facebooku np. [lanuble
pecypchl  TO3BOJISIFOT, KaK HCIOJIB30BaTh MHOXKECTBO CBOMX NPWIOKEHHH B YYEOHBIX LeENAX, TaK U
pa3pabaThiBaTh ¥ BHEAPSITH CBOU COOCTBEHHBIE.

9. ITnamgpopmul ons pazpabomxu (Hanpumep, CMS). Ha maHHBIH MOMEHT UMEETCSI MHOXECTBO CHCTEM
yIpaBiieHHS KOHTEHTOM, KOTOPBIE MPEICTABISIIOT co0O0W IUIATPOPMBI Uil COOCTBEHHOH pa3pabOTKH, YTO
M03BOJISIET 00Pa30BaTEILHBIM OPraHU3aLUsIM JIETKO Pa3BOPAYMBATE CBOM 00YUYaIOIINE CUCTEMBI.

10. Pecypcur CloudComputing (o6aaunvie mexunonoeuu). OOnadHble TEXHOJIOTHH TMPEIOCTABISIOT
00pa3oBaTelbHBIM OpraHu3alusM OecIUlaTHbIe OOJayHBIE CEPBHUCHI, KOTOPBIE MOKHO HCIOJIB30BaTh B
o0pazoBarteIbHOM npolecce. Bee BrlliepaccMOTpeHHBIE HAPaBJIeHUS MOKHO PEaIn30BaTh C IPUMEHEHUEM
00JIaYHBIX TEXHOJIOTHH.

CoBpeMeHHBIN YIUTeNb JOIKEH aKTUBHO HCIIOIB30BaTh HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHYIO CPeay
mpeaMeTa M BOBJIEKAaTh y4YeHHMKa B 3Ty pabory. Mbl He NOJDKHBI 3a0bIBaTh, YTO HMH(OpPMALMOHHBIE U
KOMMYHHMKALIMOHHBIE TEXHOJOIMU - 3TO TOJBKO MHCTPYMEHT B PyKax I'PaMOTHOIO 4eJIOBEKa, a He IIelb
00yJeHMS.

CyIIecTBYIOT BCEBO3MOXKHBIE CEPBUCHI U MHCTPYMEHTBHI, KOTOPhIE MOKHO HCIONB30BaTh B y4eOHOM
npolrecce, HalpuMep: CEPBUC IS CO3IaHUS MYIbTUMEAMHHBIX HHTEPAKTUBHBIX yripakHeHui LearningApps,
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BBIITOJIHCHU S TPAKTUYCCKUX HHTCPAKTHUBHBIX 3a,[[aHPII>i 1 TBOPYUCCKUX pa60T Ha nnaT(bopMax GOOgle 1 MHOTHUC

Jpyrue.
Ceinnc LearninﬁAEis.ori

< C @ leamingapps.org/indexphpoverview8is=&icategory=08itool=8istufeStart=28istufeEnd=4 * =@

c MEETIIl e
LearningApps.org

k-

Q rowck | 83 Bce ynpakxennn | & Hosoe ynpaxuenwe | [l Cosgate konnekumio & Bxog

Cpeasan wxona — MpOdeCCHOHaNEHOE OGPASORIHAE W NOBHILIEHAE KEANMGICILHAN
Kateropus Meaua: Bcé < Knaccer:

= AHIHACKHi A3BIK = VHxeHepHOe Aeno « WTanuaHCKMi A3blk = OBXK = Pycckuil KaK « Ounocodus
= ACTpoHOMMA = WHCTpYMeHTbI = NatbiHb = lMonutuka 5 - W A3LIK
« Buonorua 00y'ieHuA « Maremarika « Mpodheccuonanshoe * PYCCKHI A3bIK - Xumus
= Bce KaTeropuw * Wnbopmaruka w MKT | pyapq 0yioHng =icnopr = Yenosex u mup
+ Feorpadus = WckyccTBo = HeMewkwit s3bik = lcuxonorus = Tpygosoe oByyexuwe OKOHOMMKA
s » Mcnanckuii AsbiK = Penurua - Ousuka

= Wctopus

Mpumep

E‘y&&b ﬂia 4=

Orkiestry dete (Spiewa Reuratens CocTag 1 Mpodeccum
Halina Kunicka) BHYTPEHHEro

LearningApps.org - ato npusioxerue Web 2.0 1s nogaepsxku 00ydeHus ¥ MpernojaBaHus ¢ TOMOIIBIO
HHTEPAKTUBHBIX MoOmyJeh [5]. DTu ympakHeHHs MOTYT OBITh BKJIIOUYCHBI B yJ4eOHBIN MpOIECC ypoKa WK
BHJIOM3MEHEHBI, UTO CAENAeT y4eOHBIN MPOIecC JOCTYIMHBIM I OCBOSHHSI Kypca mporpaMMbl. M3ydaembrii
MaTepuai rnepcoHann3uposan. Cokpamaercs BpeMs Ha yCBOEHHE U IOBTOPEeHHE y4eOHOTOo Kypca.

Bce Tumbl MHTEPAaKTHBHBIX MOJYJICH, JOCTYIHBIC Ha CaiiTe, MOXXHO pa3JCcliuTh Ha IMAOJOHBI U
HHCTPYMEHTHI. 11151 pa3paOOTKH yIpaXHEHUI U UTp yJallrecs: UCTIONB3YIOT MAa0IOHbI C YeTKHMU 3aJaqyaMHy,
BBITIOJTHEHHEM, TPAaBUIBHBIMU OTBETAMH W JeHCTBHAMU. B cBoei paboTe OHM MOTYT HCITOJIB30BaTh JIFOOOM
MOJYNb JJISl PEeIIeHHs KOHKPETHBIX 3alad. JTO MOMOTaeT IO-HOBOMY OPraHM30BaTh KJIACCHYIO paboTy,
CO3/1aBasi UHTCPAKTUBHBIN TUIAKAT K YPOKY, HAIOJHSAS caM MpoIlece 0OyueHUs SIPKUMU TISITHAMU, JIENasi ero
HACBIIICHHBIM U UHTEPECHBIM.

Cepsuc LearningApps.org mo3BoJser:

— TIOBBICUTH ITO3HABATEIBHYIO JESTENFHOCTD YUaIluXCs;

— 3aKPEIIATh TEOPUIO U MPAKTUKY MIPEAMETA;

— MPUMEHSTh UHTEIJICKTYyalIbHbIC HHTEPAKTUBHBIC 33JaHUSI HA YPOKE U BO BHEYPOUHOU AESTEIbHOCTH;

— BCTpamBaTh B OJIOT yIpakHEHUs ITpu padboTe oddmnaiin;

— UCIOJIb30BaTh yUeOHBII MHTEPAKTUBHBIN IJIAKaT 110 U3y4aeMOl TeMe MpeaMeTa, KOJUICKIUIO BUICO;

— MPOBOJUTH MPOBEPKY 3HAHUI IO NPEAMETY WM U3YYECHHOU TeMe, UCIONb3Yysl TECT, pa3raJblBaHUE
KpPOCCBOP/Ia, COCTABIICHHSI CJIOB TI0 OTIPEAETIEHHON TeMe U3 OYKB, HAXOXKICHUS AP, 3aII0OJTHEHHUS IPOITYCKOB.

B cepBuce ecTh BO3MOKHOCTH CO3JaHHS aKKAyHTOB JJIsl YUEHHUKOB U HCIIOJIB30BAaHUS CBOMX PECYPCOB
JUTSL IPOBEPKHU MX 3HAHUH MPSMO HA 3TOM caiiTe, padOThl KaK WHAUBUIYaIbHO, TAK U C TPYIIION YUAIIIUXCS.

Cepsuc Google.
B B

Docs Sheets Slides
B O o
Books Blogger Hangouts
Keep Jamb-oard Clagom
o
; Collections  Artsand C...

-\ '! i' l
Kak moKas3hiBaeT ONBIT Pa3BUTHIX 3apy0€XKHBIX CTPAaH, OTIMYHBIM pPEIICHHEM HpodieM

KOMIIBIOTEPH3aN O0pa3oBaHUs SBISETCS BHEJpPEHWE “00ayHBIX BBIYMCICHHWN B y4eOHBIH MpoIecc.
[MonynsipHblii celiyac TEPMHUH “‘00JIaYHBIC BBIUUCIICHUS HCIOJB3yeTCs B KoMmmbioTepHoM Mupe ¢ 2008 roga.
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Croza BXOIUT OECIUIaTHBIA XOCTHUHT BeO-CEepBHUCOB JUIA CTYIEHTOB W mpenoaaBareneil. CTouT oOpatuth
BHHMaHHE Ha MHHOBAIIMOHHBIC KOMIbIOTEpHBIE npuiioxeHus: cepBrckl Web 2.0 nin cepsucst Google. Benp
JYYIIUH COCO0 MOATOTOBUTH CTYJICHTOB K padoTe ¢ HoBeHmuMu U T-TeXHOIOTHSIMH - 3TO UCIIOIB30BATh 3TH
TEXHOJIOTHA B y4eOHOM Tiporiecce. BeO-cepBUCH CUHMTAIOTCS CETEBBIM IPOTPAMMHBIM OOECTICUEHHEM,
KOTOpOE TIOANEPKUBAET TPYIIIOBOE B3auMojeiicTBre. X MOXHO 3QQEeKTHBHO HCIIONB30BaTh B Y4eOHO-
TPEHUPOBOYHOM TPOIIECCE CTYACHTOB.

PaccmoTpum, kak Google mosket craTh mathopMoii Uist co3aHust 00pa30BaTeIbHOTO POCTPAHCTBA C
JIOCTYIIOM K COBMECTHO# JesTebHOCTH cTyaeHToB. CyTh TexHomoruu Google 3akimodyaercs B BO3MOKHOCTH
MIPUBJICYCHHUS CTYACHTOB K YYacTHIO B 0Opa30oBaTENbHOM IPOIECCE HE TOJBKO B KadecTBE MOTpeOHTeNe
00pa3oBaTeIbHOr0 KOHTEHTA, HO M B KAUECTBE €ro aKTUBHBIX CO3JATEJIeH, YTO CIIOCOOCTBYET TOMY, YTOOBI
yyaluiics HaX0IuJICs B IEHTPE MEeAaroruyeckoro mnpoiecca.

Google pa3pabarsiBacT U MPEIOCTABISIET MHOXKECTBO MPUIOKEHHH U CEPBHCOB, K KOTOPHIM MOXKHO
MOJYYHTh JJOCTYI U3 JIF0O0TO OKHA Opay3epa ¢ nmojkioueHneM k MuatepHety. Hanbonee ncnonb3yemMpIMu B
o0pa3oBaTebHOM COOOIIECTBE, ABNIAIOTCS crneayromue cepBuchkl Google: Google Calendar — onnaitHoBbIi
kanenaaps, Google Docs — onsaiiHoBeIi oduc, Gmail — GecruiatHast syekTpoHHas noura, Google Maps —
Habop kapt, Google Sites — GecruiaTHbIil XOCTUHT, UCTIONB3YIONIMI BUKH-TexHONOrHI0, Google Translate —
nepeBoa4rK, YouTube — Bugeoxoctunr. Ot GOOQle-mpuiiokeHUs] MPEIOCTABISIOT O0yJaromuMes U
MperoAaBaresiM y4eOHBIX 3aBEelIEHUH WHCTPYMEHTHI, HeoOXoauMmbie aisi 3(PPEeKTHBHOTO OOIIEHUS Hu
coBMmecTHO# paboTel. Ciyx0Obr Google mis oOpa3oBaHus, MO0 MHEHHIO pPa3pabOTYUKOB, ‘‘COIACpIKAT
OecrulaTHBII M CBOOOAHBIM OT peKJaMbl HAOOp MHCTPYMEHTOB, KOTOPBIA MO3BOJUT MpPENOJaBaTelsiM M
yyamumcs 6osee ycemHo 1 3pGeKTUBHO B3aUMOIEHCTBOBATE, 00ydaTh U 00ydaThCs .

OCHOBHBIE TPEHMYIIECTBAa HCIIOJIB30BaHus cepBucoB (Google B 00pa3oBaHMM C TOYKH 3pEHHS
MOJIb30BATEIS:

e MHHUMAaIIbHBIE TPEeOOBaHMS K amllapaTHOMy oOecredeHuIo (00s3aTellbHOe YCIIOBHEM — Hallduue
noctymna B UaTepHET);

e google-texHonoruu He TPeOYIOT 3aTpaT Ha MNpUOOpPETEHHE W OOCIY)KHBaHHE CIELHAIBHOTO
MPOTrpaMMHOT0 obecriedeH st (ZOCTYI K NPUIIOKEHHUSIM MOYKHO MOJIyYUTh Yepe3 OKHO BeO- Opaysepa);

e Google momuepKHUBAIOT BCE OMEPALMOHHBIC CHCTEMBbl M KIMEHTCKHE MPOTPAaMMBI, MCIIOIb3yeMbIe
yUYAIUMHUCS U YIeOHBIMHU 3aBE/ICHHUSMU;

e Bce MHCTpYMeHTHI GOOogle GecruiaTHbI.

Ho xaxxaplil yunTens MOHUMAET, YTO MPH CYIIECTBOBAHHHU ILUIIOCOB B MPUMEHEHUH MH()OPMAIMOHHBIX
TEXHOJIOTHI TaKXKe CYIECTBYIOT U MUHYCHI. Kakue jke MUHYChI MOXKHO OTMETHUTS [2]?

Bo-miepBhIX, 3Ta TEXHOJIOTHS HAPSAMYIO CBSI3aHA C TEXHUKOHW, M MBI TIPEKPACHO MTOHNMAaeM — B KJlacce
TEXHHKa B TI000 MOMEHT MOXeT AaTh cO0il. [loaToMy yunTeno mpuxoauTcsi IPHHUMATE 5TO BO BHUIMaHUE U
TOTOBHUTH BapUaHT ypoKa 0e3 UCIIOIb30BaHKsI MH(POPMAIIMOHHBIX TeXHOJIOTH (“Ha Beskuit cirydaii”). To ectb
JUISL YIUTEIIS 3TO JBOWHAs HAarpy3Ka.

Bo-BTOpBIX, 3TO HENOCTATOYHAs OCHAIEHHOCTh KAaOWHETOB KOMITBIOTEpaMH, WHTEPAKTUBHBIMHU
nockamu U T. 1. CrienoBarenbHO, HE BCerJa BO3MOXKHO NMPUMEHUTH JIaHHBIE TEXHOJIOTUH Ha TPaKTHKE 110
OOBEKTUBHBIM MTPHUYUHAM.

B-Tperbux, HemocTaTOYHas MeTOXWYEcKas M KOMITBIOTEpPHAsl TOATOTOBICHHOCTh YYHTENs, W, KaK
CIIEICTBUE, UCIIOJIIb30BAHME TOJILKO OJHOW, XOPOIIO 3HAKOMOW TEXHOJIOTHH, YTO HEM30EXKHO MPHUBOAUT K
0JIHOO0Pa3HUIO.

B-4eTBepThIX, HETIPABUIBLHOE OIpPEEIICHNE MeCTa NMPUMEHEHHs WH(OPMAIMOHHBIX TEXHOJIOTHH Ha
JTare ypoka, h3-3a 4Yero BHUMaHHe OOYydJalomuXcs MOXKET CTaTh PACCESTHHBIM, YTO HETATHBHO CKAKETCS Ha
YCBOGHHHU MaTepuaa.

B-1IATBIX, MOMEHT, COXPaHSIOLIHHA 37I0POBBE: YUUTENh JOCTATOYHO MHOTO BPEeMEHH TPATHT Ha CHICHHE
Y KOMITBIOTEPA, YTOOBI TOJATOTOBHUTHCS K YPOKY C MCIOJIB30BaHHEM WH(OPMAIOHHBIX TEXHOJOTHH, HO U
yUaIuiics Ipy TOATOTOBKE K 3K3aMeHaM, HalMCaHUH JOKIIaja min pedepara, CO3JaHIH IPOEKTa NCTIOTIB3YET
KOMITBIOTED, T.€. BCE CTOPOHBI 00Pa30BaTEIBHOrO MPOLECcCa CTAHOBATCS 3aBUCUMBI OT TEXHUKH U YXYyIILIAIOT
CBOE 370POBbE.

B-mecThiX, yuuTenb HaYWHAET MPUMEHATh WHPOPMAIMOHHBIE TEXHOJOTMH OT CiIydas K CIIydaro —
OeccucremHo. beccucteMHOCTh B paboTe yuuTesl, Kak U3BECTHO, BEIET K MPoOeTaM B 3HAHUSIX YUCHHKOB.

U mocnenHee: ypok MOKeT OBITH OUSHB MEPETPYKEH IEMOHCTPAIIMOHHBIM MaTepruaioM. B aToMm ciydae
JETH HAaYMHAIOT OTBIIEKATHCS, UM CTAHOBUTHCSI HEMHTEPECHO, X0 YPOKa HApYIIaeTCs, CTPAAAIOT KaK 3HAHUA,
TaK ¥ JUCLUUILTHHA.

HmeHHO MOATOMY HCTIONB30BaHNEe HH()OPMAITMOHHBIX TEXHOJIOTH Ha yPOKax TpeOyeT OT y4uTens He
TOJIBKO CEPbE3HON TOJTOTOBKH: METOAMIECKOH, HH()OPMAIIMOHHOH, TEXHHYECKOU, ICUXOJIOTHYECKOH — HO H
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OTBETCTBEHHOCTH. MIH(OpMaLOHHBIE TEXHOJIOTHH HU B KOEM CIIy4ae He JOJDKHO MIPEBPalIaThCcsl B CAaMOLEb,
IIOJIHOCTBIO 3aAMEHSATh YUUTEIS UM CTAHOBUTHCS Pa3BICKATEIbHON UTPYIIKONW HA YPOKE.

TakuM 00pa3oM, HCHONIB30BaHHE WH(POPMAIMOHHBIX TEXHOJOTHH Ha YpOKax MW BO BHEKIACCHOH
JEATETLHOCTH TOMOTAeT CIENaTh 3aHATHA 3allOMHUHAIOLIMMHUCA, HACBIIEHHBIMY, SIPKUMH, MOHATHBIMHU UIS
COBPEMEHHOI'0 MIKOJBHUKA, YTO, B CBOIO OYEpE[b, NPUBOAHUT K IOBBIIICHUIO MOTHBALMH K H3YyYCHUIO
IpeaMeTa, JaeT CTUMYI B TOJTHOW Mepe UCIONb30BaTh CBOM HABBIKM U CLIOCOOHOCTH, pa3BUBATh JUYHOCTHBIE
Ka4eCcTBa y4aluXcs.
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G.B.MURODOVA

Buxoro davlat universiteti
axborot texnologiyalari kafedrasi
katta o‘gituvchisi

BULUTLI TEXNOLOGIYALAR AXBOROT - KOMMUNIKATSIYA
TEXNOLOGIYALARINING ZAMONAVIY YO*‘NALISHI SIFATIDA

Magolada bulutli texnologiyalarning imkoniyatlari muhokama gilinadi. Bulutli texnologiyalar
yordamida Internetga ulanib va veb-brauzer yordamida istalgan darajadagi va har ganday hajmdagi axborot
resurslariga kirishingiz mumkin. Foydalanuvchi Internet-seanslar paytida doimiy ravishda veb-serverlarda
saglanadigan oz ma’lumotlariga kirish huqugiga ega va bu ma’lumotlarni shaxsiy kompyuterlarga,
noutbuklarga, netbuklarga, smartfonlarga va boshgalarga joylashtirish imkoniyati mavjudligi hagida.

Kalit se‘zlar: bulutli texnologiyalar, Internet, veb-brauzer, xizmat sifatida dasturiy ta’minot
(Softwareas a Service), xizmat sifatida platforma (Platformas a Service), xizmat sifatida infratuzilma
(Infrastructureas a Service), xususiy bulut, ommaviy bulut, gibrid bulut, jamoatchilik bulut.

B cmampve pacemampuearomcs  603MOMNCHOCMU obnaunvix mexwnonocuu. C nomouvio 0bnauHbIX
MEeXHON02ULL 8bl MOJIceme NOOKIIOUUMbCsL K MHmepHemy u noayuums 00CMyn K UH@GOPMAYUOHHBIM PeCcypcam
06020 ypogHsa u 00020 pasmepa ¢ nomoubio eb-opaysepa. llonvzosamenv umeem O0ocmyn K C80uUM
aaHHblM, Komopble nNOCMOAHHO XPAaHAMCA HA 666—cepeepax 60 6pems HHmepHem—ceccuﬁ, U 603MOIHCHOCM b
nyoauKayu 3mou UH@GOPMayuU Ha NEPCOHAILHBIX KOMINbIOMEPAX, HOYMOYKAX, HemOyKax, cMapm@onax u m.o.

Knroueswvle crosa: obraunvie mexnonozuu, Uumeprem, eeb-opaysep, npoepammuoe obecnevenue Kax
yenyea (Softwareas a Service), nrampopma kax yceayea (Platform a Service), ungpacmpyxmypa kax ycayea
(Infrastructure as a Service), uacmuoe ob6naxo, obwedocmynnoe obrako, eubpuoHoe 001aAKO,
obuedocmynnoe. 061aKo.

The article discusses the possibilities of cloud technologies. With the help of cloud technologies, you
can connect to the Internet and access information resources of any level and of any size using a web browser.
The user has access to their data, which is permanently stored on web servers during Internet sessions, and
the possibility of posting this information on personal computers, laptops, netbooks, smartphones, etc.

Key words: cloud technology, Internet, web browser, software as a service (Softwareas a Service),
platform as a service (Platform a Service), infrastructure as a service (Infrastructureas a Service), private
cloud, public cloud, hybrid cloud, public cloud.

Kirish. Dunyoning barcha rivojlangan mamlakatlarida bulutli hisoblash texnologiyalari tobora
kuchayib bormoqda. Bugungi kunda bulutli texnologiyalar barcha rivojlangan mamlakatlarda faol go‘llanilib,
biznes, menejment, ta’lim va tadgigot uchun tubdan yangi, tejamli imkoniyatlar beradi.

Asosiy gism. Bulutli texnologiyalar - bu ma’lumotlarni gayta ishlash va saglash vositalarini masofadan
turib ishlatishni oz ichiga olgan yangi xizmat. “Bulutli” xizmatlar yordamida siz fagat Internetga ulanish va
veb-brauzer yordamida istalgan darajadagi va har ganday hajmdagi axborot resurslariga kirishingiz mumkin.
Allagachon 95% Internet foydalanuvchilari o‘zlari bilmagan holda uzoq vaqt davomida bulutli
texnologiyalardan foydalanishgan. Masalan, bo‘sh vaqgtimizda onlayn videolarni tomosha gilganda, onlayn
o‘yinlar o‘ynaganda, iTunes orgali musiga yuklab olaganda yoki Gmaildagi pochtamizni tekshirganda.

Biz bulutli hisoblash deb ataydigan g‘oya birinchi marta 1970-yilda Jozef Karl Robnett Liklider
tomonidan aytilgan. Bu yillar davomida u ARPANETNI yaratishga mas’ul bo‘lgan.

Uning g‘oyasi shundaki, yer yuzidagi har bir odam tarmoqga ulanadi, u undan nafagat ma’lumotlarni,
balki dasturlarni ham oladi.

Xuddi shu davrda boshga olim Jon Makkarti hisoblash quvvati foydalanuvchilarga xizmat (servis)
sifatida berilishi hagidagi fikrini bildirdi.

Bir nechta texnologik yutuglar bulutli hisoblashning paydo bo‘lishi va keng go‘llanilishiga turtki bo‘ldi,
jumladan:

e ishonchli yuqori tezlikdagi tarmoglarning paydo bo‘lishi;

e virtualizatsiya imkoniyatlari;

e ochiq markazli dasturiy ta’minot (Linux, Apache va Hadoop kabi), bu ma’lumotlar markazining
dasturiy ta’minotining narxini pasaytirdi;

¢ bulutda ilovalarni ishlab chigishni ancha oson va tezlashtirgan web 2.0 texnologiyasi uchun ochiq
standartlarning gabul gilinishi;
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e Google va Amazon kabi ishlab chigaruvchilar tomonidan joylashtirilgan infratuzilmalarning paydo
bo‘lishi;

o kompyuter uskunalarini ishlab chigish va takomillashtirishlar.

Bulutli xizmatlar konsepsiyasi bulutli hisoblash tushunchasi bilan bog‘lig. Ingliz tilidan
“cloudcomputing” So‘zma-so‘z “bulutli hisoblash” deb tarjima qilinadi. “Bulutli hisoblash” (bulutli
texnologiyalar) nima ekanligini aniglashning ko‘plab variantlari mavjud. AQSH Milliy Standartlar va
Texnologiyalar Instituti (NIST) “NIST Definition of Cloud Computing v 15 [1] hujjatida “bulutli hisoblash’ni
umumiy konfiguratsiya gilinadigan hisoblash manbalariga (masalan, tarmoglar, serverlar, saglash tizimlari,
ilovalar, xizmatlar) tarmogga qulay kirishni ta’minlaydigan model sifatida aniglandi. Xuddi shu hujjatda
“bulutli hisoblash” (bulutli texnologiyalar) modeli bu:

« ochiglikni targ‘ib giladi va quyidagi elementlar bilan tavsiflanadi: talabga binoan o‘z-o‘ziga xizmat
ko‘rsatish, tarmogga keng Kkirish, birlashtirilgan resurslar, mustaqil joylashuv, tez moslashuvchanlik,
o‘Ichanadigan xizmatlar, kengayish, foydalanish uchun to‘lov;

+ uchta xizmat modeli (xizmat sifatida dasturiy ta’minot (SaaS — Softwareas a Service), Xizmat sifatida
platforma (PaaS — Platformas a Service), xizmat sifatida infratuzilma (laaS — Infrastructureas a Service)) va
to‘rtta targatish modeli (shaxsiy bulutlar, guruhli bulutlar, ochiq bulutlar, gibrid bulutlar).

“Bulutli hisoblash” mafkurasi bu - hisoblash va ma’lumotlarni gayta ishlashni tashkil etishni shaxsiy
kompyuterlardan World Wide Web serverlariga o‘tkazishdir. Bulutli hisoblash texnologiyasi foydalanuvchiga
Internet — xizmatlari sifatida kompyuter resurslari va vakolatlari berilganda, ma’lumotlarni gayta ishlash va
uzatish uchun maxsus texnologiyalarni o‘z ichiga oladi. Foydalanuvchi Internet-seanslar paytida doimiy
ravishda veb-serverlarda saglanadigan o‘z ma’lumotlariga kirish huqugiga ega va bu ma’lumotlarni (va uni
gayta ishlash natijalarini) shaxsiy kompyuterlarga, noutbuklarga, netbuklarga, smartfonlarga va boshgalarga
joylashtirish imkoniyati bilan.

Dunyoda quydagi bulutli xizmat ko‘rsatish modellari mavjud:

1. Eng past gatlamni ba’zan xizmat sifatida infratuzilma deb atashadi (laaS). Bu darajada
foydalanuvchilar protsessorlar va saglash qurilmalari kabi asosiy hisoblash resurslarini sotib oladilar va
ulardan o°z operatsion tizimlari va ilovalarini yaratishda foydalanadilar.

laaS — Infrastructure-as-a-Service — xizmat sifatida infratuzilma bulutli infratuzilmani gayta ishlash,
saglash, tarmoq va boshga fundamental hisoblash manbalarini mustaqil boshgarish uchun imkoniyat sifatida
tagdim etiladi, masalan, iste’molchi ixtiyoriy dasturiy ta’minotni o‘rnatishi va ishga tushirishi mumkin, ular
operatsion tizimlar, platformalar va amaliy dasturlarni o‘z ichiga olishi mumkin. Iste’molchi operatsion
tizimlar, virtual saglash tizimlari va o‘rnatilgan ilovalarni boshgarishi, shuningdek, mavjud tarmoq xizmatlari
ustidan cheklangan nazoratga ega bo‘lishi mumkin.

2. Keyingi gatlam - bu xizmat sifatida platforma (PaaS). Bu yerda foydalanuvchilar xizmat ko‘rsatuvchi
provayder tomonidan taqdim etilgan platformaga o‘z ilovalarini o‘rnatish imkoniyatiga ega.

PaaS - Platform-as-a-Service — xizmat sifatida platforma — bu xaridorga asosiy dasturiy ta’minotni
joylashtirish uchun bulutli infratuzilmadan foydalanish imkoniyati va keyinchalik unga yangi yoki mavjud
ilovalarni joylashtirish uchun (o‘ziga xos, buyurtma asosida ishlab chigilgan ilovalar) berilgan model. Bunday
platformalarga bulutli provayder tomonidan taqdim etiladigan dasturiy ta’minotni (ma’lumotlar bazasini
boshgarish tizimlari, o‘rta dasturlar, dasturlash tili muhiti) yaratish, sinovdan o‘tkazish va bajarish vositalari
kiradi.

Bulutning asosiy jismoniy va virtual infratuzilmasini, shu jumladan tarmoqni, serverlarni, operatsion
tizimlarni, saglashni nazorat gilish va boshgarish bulutli provayder tomonidan amalga oshiriladi, bundan
tashqari ishlab chigilgan yoki o‘rnatilgan ilovalar bundan tashgari muhitning konfiguratsion parametrlari
(platforma) imkoniyatlari.

PaaS dasturining namunasi - bu Google infratuzilmasida maxsus ilovalarning bajarilishini
ta’minlaydigan Google App Engine platformasidir.

3. Bulutli hisoblashning eng yugori gatlam xizmat sifatida dasturiy ta’minot (SaaS) deb ataladi. Aynan
shu daraja ta’lim muassasalarida katta gizigish uyg°otadi. Bunday holda, “bulut” nafagat ma’lumotlarni, balki
tegishli ilovalarni ham saglaydi va foydalanuvchi ishlashi uchun fagat veb-brauzer kerak bo‘ladi.

SaaS - Software-as-a-Service — xizmat sifatida dasturiy ta’minot modeli sifatida Internet orgali
kiriladigan ilovalarni ijaraga olish imkoniyatini beradi. Yetkazib beruvchi dasturlarga texnik xizmat
ko‘rsatishni oz zimmasiga oladi, foydalanuvchi esa fagat dasturiy ta’minotdan foydalanganligi uchun haq
to‘laydi (foydalanish paytida yoki oylik to‘lov bilan). Natijada, foydalanuvchi har ganday konfiguratsiyali
kompyuterda kerakli dasturiy ta’minot bilan ishlashi mumkin. Shaxsiy kompyuteringizga hech narsa
o‘rnatishingiz shart emas (telefon va boshga qurilmalar), ma’lumotlarni himoya qilish va xavfsizligini
ta’minlash hagida qayg‘urish kerak emas. Barcha ilovalar bulutli provayder serverida sozlangan va
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yangilangan. Bulutli texnologiyalar sizga brauzer oynasida hujjatlar bilan ishlash, buxgalteriya hisobini
yuritish, omborni boshgarish imkonini beradi.

Muhokamalar va natijalar. Bugungi kunda sohaga xos bo‘lgan elektron pochta kabi iste’molchi
ilovalariga gadar yuzlab SaaS takliflari [2] mavjud. Xizmat sifatida ilovalarga misol sifatida Google Docs,
Google Apps for Edications, Office Online, Office 365, Zoho Office va boshga hamkorlikni ta’minlaydigan
ofis to‘plamlari bo‘lishi mumkin.

Hozirgi vaqtda “bulutlar”ning to‘rt toifasi mavjud:

1. Xususiy bulut (private cloud) — bitta tashkilot foydalanishi uchun mo‘ljallangan infratuzilma, shu
jumladan, bir nechta iste’molchilar (masalan, bitta tashkilot bo‘linmalari), ehtimol bu tashkilotning mijozlari
va pudratchilari.

Xususiy bulutga tashkilotning o°zi yoki uchinchi shaxs (yoki ularning kombinatsiyasi) egalik gilishi,
boshgarishi mumkin va u jismonan egasining yurisdiksiyasida ham, tashgarisida ham mavjud bo‘lishi mumkin.

2. Ommaviy bulut (public cloud) — keng omma tomonidan bepul foydalanish uchun mo‘ljallangan
infratuzilma. Umumiy bulutga tijorat, ilmiy va davlat tashkilotlari (yoki ularning kombinatsiyasi) egalik
gilishi, boshgarishi mumkin.

Umumiy bulut jismonan egasi - xizmat ko‘rsatuvchi provayderining yurisdiksiyasida mavjud.

3. Jamoatchilik bulut (community cloud) — umumiy vazifalarga ega bo‘lgan tashkilotlarning ma’lum
bir iste’molchilar jamiyati foydalanishi uchun mo‘ljallangan infratuzilma turi.

Umumiy bulut bir yoki bir nechta jamoat tashkilotlari yoki uchinchi shaxslar (yoki ularning
kombinatsiyasi) bilan birgalikda egalik qilishi, boshqgarishi va boshgarishi mumkin va u jismonan egasining
yurisdiksiyasida ham, tashgarisida ham mavjud bo‘lishi mumkin.

4. Gibrid bulut (hybrid cloud) — bu yagona obyekt bo‘lib goladigan, lekin ma’lumotlar va ilovalarni
uzatish uchun standartlashtirilgan yoki xususiy texnologiyalar bilan o‘zaro bog‘langan ikki yoki undan ortiq
turli xil bulutli infratuzilmalarning (xususiy, ommaviy) kombinatsiyasi, bulutlar orasidagi yuklarni
muvozanatlash uchun bulut manbalari.

J. Rizning Kkitobida [3] “bulut” — bu ma’lum bir texnologiyadan foydalanish kerak bo‘lganda
foydalanuvchiga murojaat giladigan va uni bir dagiga emas, balki kerak bo‘lganda ishlatadigan narsa sifatida
ta’riflangan. Kompyuteringizga hech narsa o‘rnatishingiz shart emas va siz uni ishlatmaganingizda ham
texnologiya uchun pul to‘lashingiz shart emas. “Bulut” ham dasturiy ta’minotni, ham infratuzilmani anglatishi
mumkin. Bu Internet orgali kiriladigan ilova yoki aynan sizga kerak bo‘lganda kiradigan server bo‘lishi
mumkin. “Bulut” dasturiy yechimining odatdagidan asosiy fargi shundaki, siz ishlaydigan barcha ma’lumotlar
gattig diskda emas, balki uzoq serverda saglanadi. Amalga oshirilgan operatsiyalar bilan ham xuddi shunday:
ular shaxsiy kompyuterni yoki noutbukni yuklamaydilar, balki u yoki bu dasturni ta’minlaydigan kompaniya
serverlarining imkoniyatlari. Siz natijani fagat Internet orgali monitorga yuborasiz.

Bulutli infratuzilma komponentlari — bu apparat (serverlar, saglash tizimlari, mijozlar tizimlari, tarmoq
uskunalari); operatsion tizimlar va tizim dasturlari (virtualizatsiya, avtomatlashtirish, resurslarni
boshqarishning asosiy vositalari); o‘rta dasturlar (masalan, tizimlarni boshgarish uchun).

Bu yerda har ganday bulutli mahsulot mos kelishi kerak bo‘lgan beshta asosiy xususiyat keltirilgan [4]:

1. Talabga binoan o‘z-o0°‘ziga xizmat ko‘rsatish (On-demandself service). Iste’molchi tizim ma’murlari
yordamisiz kerakli migdorni olishi va kerakli hisoblash resurslarini boshgarishi mumkin.

2. Tarmogdan foydalanish imkoniyati (Ubiquitous network access). Bulutli xizmatga dunyoning
istalgan nugtasida, istalgan vaqtda, istalgan qurilmadan kirish mumkin.

3. O‘Ichovli xizmatlar (Metereduse). Siz fagat foydalanuvchi ishlatadigan ishlov berish quvvati uchun
to‘laysiz.

4. Elastiklik (Elasticity). Iste’molchiga ajratilgan hisoblash resurslaridan foydalanish vaqtini va vaqgtini
darhol o‘zgartirish imkoniyati.

5. Uskunadan mustaqillik (Resourcepooling). Bulutli xizmatlarni taqdim etish bitta aniq apparat
tugunining holatiga bog‘liq bo‘Imasligi kerak.

Bulutli texnologiyalardan foydalanishning afzalliklari va kamchiliklari ham bor.

Bulutli texnologiyalarning afzalliklari

Mavjudlik — bulutlar hamma uchun mavjud, Internet bor joyidan, brauzeri bo‘lgan har ganday
kompyuterdan. Bu foydalanuvchilarga (korxonalarga) yuqori unumli, gimmatbaho kompyuterlarni sotib
olishda tejash imkonini beradi. Shuningdek, kompaniya xodimlari istalgan vagtda noutbuk, netbuk, planshet
yoki smartfon yordamida dunyoning istalgan joyidan kira oladilar. Litsenziyalangan dasturiy ta’minotni sotib
olish, uni sozlash va yangilashning hojati yo‘q, shunchaki xizmatga o‘ting va uning xizmatlaridan foydalanish
uchun to‘lash orgali foydalaning.

Arzon narx - bulutlardan foydalanish narxini pasaytirgan asosiy omillar quyidagilardir:
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- virtualizatsiya texnologiyalarining rivojlanishi virtual infratuzilmani saglash xarajatlarini
kamaytirishga yordam berdi, buning natijasida korxonaning butun IT -infratuzilmasiga xizmat ko‘rsatish
uchun xodimlarni gisgartirish mumkin bo‘ldi;

- foydalanuvchilarga (korxonalarga) dasturiy ta’minot litsenziyalarini sotib olishda tejash imkonini
beradigan resurslardan haqigiy foydalanish uchun to‘lov;

- foydalanuvchilarga gimmatbaho asbob-uskunalar sotib olish xarajatlarini kamaytirish va korxonaning
biznes-jarayonlarini to‘g‘rilashga mablag ajratish imkonini beradigan, ijara asosida bulutdan foydalanish;

- uskunalar narxining pasayishiga olib kelgan hisoblash tizimlarining apparat gismini ishlab chigish.

Moslashuvchanlik - cheksiz hisoblash resurslari (xotira, protsessor, disklar). Virtualizatsiya tizimlari
yordamida “bulutlarni” o‘Ichash va boshgarish jarayoni juda oson vazifaga aylanadi, chunki “bulut” sizga
kerakli resurslarni mustaqil ravishda tagdim etishi mumkin va siz ulardan fagat hagiqiy foydalanish uchun
to‘laysiz.

Ishonchlilik — “bulutlar’ning ishonchliligi, aynigsa, maxsus jihozlangan ma’lumotlar markazlarida
joylashgan, juda yuqori, chunki bunday ma’lumotlar markazlarida zaxira quvvat manbalari, xavfsizlik,
professional ishchilar, ma’lumotlarning zaxira nusxasi muntazam, Internet -kanalning o‘tkazish gobiliyati
yugori, DDOS hujumlariga yuqori garshilik.

Xavfsizlik — “bulutli” xizmatlar, agar u to‘g‘ri ta’minlansa, ancha yuqori darajadagi xavfsizlikka ega
bo‘ladi, lekin beparvolik bilan bu ta’sir butunlay teskari bo*lishi mumkin.

Katta hisoblash kuchi - bulutli tizim foydalanuvchisi sifatida siz uning barcha hisoblash quvvatidan
foydalanishingiz mumkin, fagat haqiqiy foydalanish vagtini to‘laysiz. Korxonalar bu imkoniyatdan
foydalanib, katta hajmdagi ma’lumotlarni tahlil gilishlari mumkin.

Bulutli texnologiyalarning kamchiliklari

Doimiy tarmoq ulanishi - bulutli xizmatlarga kirish uchun Internetga doimiy ulanish kerak.

Dasturiy ta’minot va uni sozlash — “bulutlar”ga joylashtiriladigan va foydalanuvchiga tagdim etiladigan
dasturiy ta’minotga cheklovlar mavjud. Dastur foydalanuvchisi ishlatilayotgan dasturiy ta’minotda
cheklovlarga ega va ba’zida uni o‘z magsadlari uchun sozlash imkoniyatiga ega emas.

Maxfiylik - ochig “bulutlar’da saglanadigan ma’lumotlarning maxfiyligi hozircha juda ko‘p
tortishuvlarga sabab bo‘Imoqda, lekin ko‘p hollarda mutaxassislar kompaniya uchun eng gimmatli hujjatlar
ochig bulutda saglanmasligi kerak, degan fikrga qo‘shiladilar, chunki hozircha ma’lumotlarning 100%
maxfiyligini kafolatlaydigan texnologiya yo‘q.

Ishonchlilik - ma’lumotni saglashning ishonchliligiga kelsak, ishonch bilan aytishimiz mumkinki, agar
siz bulutda saglangan ma’lumotni yo‘gotgan bo‘lsangiz, demak siz uni abadiy yo‘qotdingiz.

Xavfsizlik - bulutning o‘zi juda ishonchli tizim, lekin unga kirganda tajovuzkor ulkan ma’lumotlar
omboriga kira oladi. Yana bir kamchilik - bu virtualizatsiya tizimlaridan foydalanish, bunda gipervizor sifatida
Linux, Windows va boshgalar kabi standart operatsion tizimlarning yadrolari ishlatiladi, bu esa viruslardan
foydalanishga imkon beradi.

Uskunaning yuqori narxi - o‘z bulutini yaratish uchun kompaniya muhim moddiy resurslarni ajratishi
kerak, bu yangi tashkil etilgan va kichik kompaniyalar uchun foydali emas.

Xulosa. Shunday qilib, bugungi kunda bulut texnologiyasi deyarli hamma kundalik foydalanadigan
narsadir. Yandex yoki Googledagi har ganday pochta, onlayn o‘yinlar, onlayn o‘yin-kulgi va elektron
tijoratdir. Bulutli texnologiyalar yangi axborot madaniyatini shakllantirishga, ta’lim, tadgigot va amaliy
ishlanmalarda va masofadan o‘qgitishda keng ko‘lamli istigholga ega bo‘lishga yordam beradi.
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Nozimbek ZARIPOV

Buxoro davlat universiteti
axborot texnologiyalari kafedrasi
tayanch doktoranti

DASTURLASH TILLARINI O‘QUVCHILARGA O*QITISHNING METODIK ASOSLARI

Hozirgi davrda har bir soha uchun aniq bir dasturiy ta 'minotlarni ishlab chigish muhim vazifalardan
biri bo ‘lib, jamiyatning barcha sohalarida axborot texnologiyalarining keng foydalanish ish samaradorligi
oshishiga, qolaversa, bu orgali ishdagi aniglik, vaqt, gqog ‘oz tejamkorligiga, turli xildagi yuzaga kelishi
mumkin bo lgan muammolarni bartaraf etish hamda sifatli mahsulot ishlab chigarishga erishish mumkin.
Buning uchun o ‘quvchilarni dasturlash tillariga bo‘lgan bilim va gizigishini oshirish, dasturlash tillarini
o ‘rganish uchun anig metodik tavsiyalarni ishlab chigish bugungi kunning dolzarb muammolardan biri
hisoblanadi.

Kalit se“zlar: modulli o ‘gitish, dastur, dasturlash muhiti, keys-stadi, interfaol ta lim.

B nacmosawee spemsa paspabomka cneyuaibH020 NPOSPAMMHO20 obecneyeHus Oas Kaxrcoou ompaciu
a6slemcss 00HOU U3 gadcHelwux 3aday. MoocHo npeodonemsb GO3MOJICHblE NpoOieMbl U 00OUMbCS
npouzeo0cmea kawecmeennou npodykyuu. C amoil yenvto 00HOU U3 Hauboaee aKmyaibHbLX NPodIeMm ce200Hs
A6J15emcst NOGblUeHUe 3HAHULL U uUHmepeca yuauuxcs K A3vlKam npocpammupoeanusl, a makoce pa3pa6omi<a
KOHKpEMHbIX pelcomem)aumi NO U3YYEHUIO AA3bIK06 NPOCPAMMUDOBAHUAL.

Knrouesvie cnoea: mooynvnoe obyuenue, npozpamma, cpeoa NpoOcpPAMMUPOSAHUS, MEMAMUYECcKoe
ucczzedoeaﬂue, UHmMepaKkmueHoe 06)/1{61-!1/!6.

Nowadays, the development of specific software for each industry is one of the most important tasks.
possible problems can be overcome and quality product production can be achieved. To this end, one of the
most pressing issues today is to increase students’ knowledge and interest in programming languages, to
develop specific guidelines for learning programming languages.

Key words: modular learning, program, programming environment, case study, interactive learning.

Kirish. Hozirgi davrda inson hamjamiyatining barcha jabhalarida ragamlashtirish jarayoni olib
borilmogda. Buning uchun har bir insondan o‘z kasbni chuqur anglashi, yetarli darajada bilim va malakaga
ega bo‘lishi talab etladi. Shu boisdan o‘quvchilarni ragamli texnologiyalar bilan hamnafas holda, aynigsa,
dasturlash tillariga doir bilimlar bilan ularni boyitish bugungi kunning dolzarb vazifalaridan biri hisoblanadi.

Mamlakatimizda ham ayni vagtda jamiyatning barcha sohalariga jadallik bilan ragamli texnologiyalar
kirib kelmogda. Ragamli texnologiyalardan foydalanish orgali ish sifatini oshirish, vaqt tejamkorligaga
erishish va turli xildagi xatoliklarni bartaraf etish mumkin. O‘zbekiston Respublikasi Prezidentining 2019-yil
29-apreldagi “O‘zbekiston Respublikasi xalg ta’limi tizimini 2030-yilgacha rivojlantirish konsepsiyasini
tasdiglash to‘g‘risida”gi PF-5712-son Farmoni, 2019-yil 26-noyabrdagi “Zamonaviy maktablarni tashkil etish
chora-tadbirlari to‘g‘risida”gi PQ-4537-son, 2018-yil 5-sentabrdagi “Xalq ta’limi tizimiga boshgaruvning
yangi tamoyillarini joriy etish chora-tadbirlari to‘g‘risida”gi PQ-3931-son Qarorlarining asosiy g‘oyasi
umumiy o‘rta ta’lim maktablarini zamon talablari darajasida rivojlantirish, o‘quv-adabiyotlarini yangilash
hamda ragamli texnologiyalardan foydalanishni nazarda tutadi [7].

2017-2021-yillarda O‘zbekiston Respublikasini rivojlantirishning beshta ustuvor yo‘nalishi bo‘yicha
Harakatlar strategiyasida ta’lim va fanni rivojlantirishga asoslangan uzluksiz ta’lim tizimini yanada
takomillashtirish, sifatli ta’lim xizmatlari salohiyatini oshirish, malakali kadrlar tayyorlash, oliy va umumiy
o‘rta ta’lim maktablari o‘quv adabiyotlari sifatini tubdan yaxshilash nazarda tutilgan. Bundan tashqari, ta’lim
sifatini tubdan yaxshilashda fan, ta’lim va ishlab chigarish integratsiyasini ta’minlash bilan bir gatorda ragamli
texnologiyalardan foydalanish muhimligi ta’kidlangan.

Asosiy gism. Ta’limning bugungi vazifasi o‘quvchilarni kun sayin ortib borayotgan axborot ta’lim
muhiti sharoitida mustaqil faoliyat ko‘rsata olish, turli sohalarda zamonaviy axborot texnologiyalarini samarali
go‘llash va axborot ogimidan ogilona foydalanishga o‘rgatishdan iborat. Shu magsadda o‘quvchilarga uzluksiz
ravishda mustagil ishlash imkoniyati va sharoitini yaratib berish hamda ijodiy fikrlash va mustagil garorlar
gabul qgilishga o‘rgatish ta’lim sifatining oshishiga olib keladi. Bu masalaning yechimi tabiiyki, mazkur
jarayonning asosiy tashkilotchisi - pedagoglarni tayyorlash sifatiga bog‘lig. Darsga kiruvchi har bir
o‘gituvchidan quyidagi 3 ta sifat talab gilinadi:

e o‘gituvchi bilimi ya’ni o‘zi o‘qitadigan fanni chuqur bilishi;

« o‘gituvchining pedagogik mahorati, ya’ni mavzuni o‘quvchilarga yetkaza berishi;

e o‘gituvchining psixologik holati ya’ni hayotiy, oilaviy muammolarni unutgan holda darsga Kirishi.
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Har bir jamiyatning kelajagi uning ajralmas gismi va hayotiy zarurati bo‘lgan ta’lim tizimining gay
darajada rivojlanganligi bilan belgilanadi. Bugungi kunda uzluksiz ta’lim tizimini isloh gilish va
takomillashtirish, yangi sifat bosgichiga ko‘tarish, unga ilg‘or pedagogik va axborot texnologiyalarini joriy
gilish, ta’lim samaradorligini oshirish, yuqori darajada o‘zlashtirish natijalariga erishishni ta’minlovchi
innovatsion texnologiyalardan foydalanishning samarali usullarini ishlab chigish, xususan, zamon talab
etayotgan axborot texnologiyalari bo‘yicha pedagogik innovatsiyalardan foydalanish dolzarb muammolardan
hisoblanadi. Ta’lim jarayoniga innovatsiyalarni go‘llash bugungi kunda quyidagi vazifalarni amalga oshirishni
talab etadi [1, 49]:

e 0‘quv fanining anig magsadini aniglash;

e fanning hajmi va mazmunini aniglash;

e zarur bo‘lgan ta’lim texnologiyalarini ishlab chigish va tavsiya etish;

« fanning moddiy va texnik ta’minotini yaratish;

e ta’lim oluvchilarning xususiyatlarini o‘rganish;

e o‘gituvchining tayyorgarligi va dars mashg‘ulotini loyihalash.

Yugoridagi vazifalarni hal gilishning eng to‘g‘ri yo‘li dars mashg‘ulotini loyihalashda integrallashgan
ta’lim texnologiyalarini ishlab chigish va ulardan darsning turli bosgichlarida samarali foydalanish
imkoniyatlarini izlashdan iboratdir. Informatika fanini o‘qitishda shaxsga yo‘naltirilgan ta’limning quyidagi
metodlarini go‘llash magsadga muvofiqdir [2, 30]:

e 0°‘yinli texnologiyalar;

e muammoli o‘qitish;

« dasturlashtirilgan o‘qitish;

o kompyuterlashtirilgan oqitish;

o modulli o‘gitish.

Ushbu metodlar o‘quvchilarning faollashtiruvchi va jadallashtiruvchi faoliyati tashkil etish, hayotda o°z
o‘rnini bargaror gilish, o‘zini o‘zi boshgarish, oz imkoniyatlarini amalga oshirish, irodani tarbiyalash,
muayyan yondashuvlar, ma’naviy, estetik va dunyogarashni shakllantirishdagi hamkorlikni, jamoaga kirishib
keta olishni, kommunikativlikni tarbiyalashga mo‘ljallangan. Informatika va axborot texnologiyalari fanini
o‘gitishda dasturlash tillaridan foydalanish o‘quvchilarda mantiqiy fikrlash, algoritmlar va dasturlarni tuzish,
ularni kompyuter yordamida amalga oshirish, ishlab chigilgan dasturlarni jamiyatning turli sohalarida go‘llash
va natijalarni tahlil gilishga o‘rgatadi. O‘quvchilarga dasturlash fanlarini o‘gitishda asosan ularning
qobiliyatlarini inobatga olib, gaysi dasturlash tillariga gizigishiga garab yo‘naltirish yaxshi samara beradi.
Bundan tashqari, o‘yin dasturlari, trenajor dasturlar, ko‘rgazmali, multimedia vositalaridan foydalanilsa
o‘quvchi eslab golishi va jarayonni ko‘z oldida tasavvur gilishi oson kechadi.

Muhokamalar va natijalar. Hozirgi kunda bir nechta dasturlash tillari ishlab chigilgan bo‘lib, bularga
Delphi, C++, C#, Python, Java va boshgalarni misol gilish mumkin. Bu dasturlash tillari biror yo‘nalishdagi
masalalarni hal gilishga mo‘ljallangan bo‘lib, ularni obyektga yo‘naltirilgan dasturlash tillari deyish mumkin
[6]. Dasturlash tillari ichida keng targalgani bu Paskal dasturlash tili bo‘lib, dasturlash tilini o‘rgatish
magsadida ishlab chigilgan. Paskal dasturlash tilidan keng foydalanishga asosiy sabab dasturning soddaligi va
undan foydalanish qulayligidadir. Bundan tashqgari Delphi dasturlash muhiti ishlab chigilgan bo‘lib, bunda
yoziladigan kodlash asosini Paskal dasturlash tili tashkil etadi. Delphi dasturlash muhitida ilova va
komponentalardan foydalanib, tuziladigan dasturni ko‘rgazmali gilish imkoniyatlari mavjud. O‘quvchi Delphi
dasturlash muhitidan foydalanganda ilova oynasini hosil gilish, unga tayyor boshqgarish obyektlarini joylash
va interfaol ilovalarni yaratish imkoniyatlarini o‘zlashtiradi. Bir so‘z bilan aytganda, o‘quvchi o‘zining
ma’naviy, ruhiy va intelektual salohiyatini rivojlantiradi, kamolotga intilish, kognitivlik ko‘nikmalarini
mustaqgil ravishda muntazam oshirib borish va o‘z xatti-harakatlarini baholash imkoniyatiga ega bo‘ladi.
Delphi muhitida quyidagi dasturlarni ko‘rib chigamiz, bu dasturlar o‘quvchini dasturlashga qizigtiradi,
mantiqiy fikrlashga undaydi va shu bilan birgalikda matematika, fizika fanlarini yaxshi o‘zlashtirishiga sabab
bo‘ladi [3, 78].

Zamonaviy ta’lim metodlardan foydalanib dars mashg‘ulotlarni olib borishni faol o°qitish shakllaridan
biri deb garash mumkin. Bunday darslar o‘gituvchi va o‘quvchilarning ijodiy yondashuvini, o‘quvchilarning
faol bilish faoliyati jarayonida malakalarni o‘zlashtirishlarini, o‘zining kelajakdagi pedagogik faoliyatida
o‘yinli texnologiyalaridan foydalanish ko‘nikma va malakalarini shakllantirishni ko‘zda tutadi. O‘yinli
texnologiyalardan foydalanib mashg‘ulotni tashkil etish va o‘tkazish o‘rganilayotgan materialga doir
atamalarni mukammal tushunishda va eslab golishda muhim asos bo‘lib hisoblanadi. O‘yinli texnologiyalar
natijasida talabalarning bilish faoliyati rivojlanadi, o‘quv materialini o‘rganishga gizigishi uyg‘onadi, olgan
bilimlarini mustahkamlaydi. Bugungi kunning dolzarb masalalaridan biri aynan yosh avlodni mustaqil va erkin
fikrlashga o‘rgatishdan iborat [2, 56].
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Hozirgi vagtda ta’lim jarayonida o‘gitishning zamonaviy metodlari keng go‘llanilmogda. O‘gitishning
zamonaviy metodlarini go‘llash o‘gitish jarayonida yuqori samaradorlikka erishishga olib keladi. Bu
metodlarni har bir darsning didaktik vazifasidan kelib chigib tanlash magsadga muvofig. Bugungi kunda bir
gator rivojlangan mamlakatlarda ta’lim-tarbiya jarayonining samaradorligini kafolatlovchi zamonaviy
pedagogik texnologiyalarni qo‘llash borasida katta tajriba asoslarini tashkil etuvchi metodlar interfaol
metodlar nomi bilan yuritilmoqgda. Interfaol ta’lim metodlari hozirda eng ko‘p targalgan va barcha turdagi
ta’lim muassasalarida keng qo‘llanayotgan metodlardan hisoblanadi. Shu bilan birga, interfaol ta’lim
metodlarining turlari ko‘p bo‘lib, ta’lim-tarbiya jarayonining deyarli hamma vazifalarini amalga oshirish
magsadlari uchun mos metodlar hozirda mavjud. Amaliyotda ulardan muayyan magsadlar uchun mos
metodlarni ajratib olib tegishlicha go‘llash mumkin. Bu holat hozirda interfaol ta’lim metodlarini ma’lum
magsadlarni amalga oshirish uchun to‘g‘ri tanlash muammosini keltirib chigargan. Buning uchun dars jarayoni
ogilona tashkil gilinishi, ta’lim beruvchi tomonidan ta’lim oluvchilarning gizigishini orttirib, ularning ta’lim
jarayonida faolligi doimiy rag‘batlantirib turilishi, o°‘quv materialini kichik-kichik bo‘laklarga bo‘lib, ularning
mazmunini ochishda agliy hujum, kichik guruhlarda ishlash, bahs-munozara, muammoli vaziyat,
yo‘naltiruvchi matn, loyiha, rolli o‘yinlar kabi metodlarni go‘llash va ta’lim oluvchilarni amaliy mashglarni
mustaqgil bajarishga undash talab etiladi. Interfaol metod biror faoliyat yoki muammoni o‘zaro muloqotda,
o‘zaro bahs-munozarada fikrlash asosida, hamjihatlik bilan hal etishdir. Bu usulning afzalligi shundaki, butun
faoliyat o‘quvchini mustaqil fikrlashga o‘rgatib, mustaqil hayotga tayyorlaydi. Hozirgi kunda eng ommaviy
interfaol ta’lim metodlardan biri “Keys-stadi” (yoki “O‘quv keyslari”) hisoblanadi. Keyslardan foydalanish
talabalarning fikrlash gobiliyatini rivojlantiradi, o‘quv jarayonini ishlab chigarish bilan bog‘laydi [2].

Interfaol ta’lim metodlari ko‘pincha turli shakllardagi o‘quv mashg ulotlari bilan bir vaqgtda
go‘llanilmogda. Bu texnologiyalar o‘quv mavzusi magsadidan va mavzuning mazmunidan kelib chigib,
darsning turli bosgichlarida turlicha go‘llanishi mumkin. Maktab o‘quvchilarining yosh xususiyatlarini
hisobga olib, fanni o‘gitishda g‘oyat samarali bo‘lgan gator o‘yinli texnologiyalar ishlab chigilgan. Odatda
insonning asosiy faoliyat turi uch ko‘rinish: mehnat faoliyati, o‘yin faoliyati, o‘quv faoliyatida shakllanadi.
Ularning barchasi o‘zaro bog‘liq holda sodir bo‘ladi. O‘quvchilarning maktabdagi o‘quv materiallari asosidagi
agliy harakatlarini shakllanish gonuniyatlari o‘yin faoliyatlarida tarkib topadi. Bu metodlarni qo‘llash
mashg‘ulot ishtirokchilarining faolliklarini oshirib, ta’lim samaradorligini yaxshilashga xizmat giladi.

Interfaol ta’lim metodlaridan dars jarayonida foydalanish o‘quvchilarni mustagil izlanishlariga, o‘ziga
bo‘lgan ishonchni oshirishga, zukkolik, hozirjavoblik qobiliyatlarining rivojlanishiga zamin tayyorlaydi.
Interfaol ta’lim metodlari o‘quvchi ongida mavzuni to‘lig mustahkamlashiga, undagi bilim, ko‘nikma va
malakalarni rivojlanishiga, dasturlash tillariga mukammal o‘rganishga, hayotda o‘z o‘rnini topishiga yordam
beradi.

Xulosa qilib aytganda, umumiy o‘rta maktabda zamonaviy dasturlash tillarini o°qitilishi o‘quvchilarda
dasturlash muhitida ishlash va mustaqil dastur tuzish, mamlakatimizning turli sohalari uchun ilovalar yaratish,
zamonaviy axborot texnologiyalari vositalaridan foydalanish ko‘nikmalarini shakllantirishga va ularning
amaliy ishlarida yangi girralarning ochilishiga zamin hozirlaydi.

Adabiyotlar

1. Olimov Sh.Sh., Hasanova Z.D. Pedagogik texnologiyalarni o‘quv — tarbiya jarayoniga qo‘llash. —
T.: “Fan va texnologiya”, 2014. - 184 bet.

2. Olimov Sh. Sh., Durdiyev D.Q. Pedagogik texnologiya. -Buxoro: “Sadriddin Salim Buxoriy”
Durdona nashryoti, 2019. -184 b.

3. Marnees B. B. O0mas MmeToarka rnpernojaBanust ”HGOPMaTUKH: y4uel. mocobue. -Boponex: BITLY,
2005. — 271 c.

4. Zaripov N.N. Kompyuter grafikasi // O‘quv qo‘llanma. —Buxoro: “Durdona”, 2020. - 202 b.

5. Zaripov N.N. Delphi dasturlash muhitida komponentalar bilan ishlash texnologiyalari // O‘quv
go‘llanma. — Buxoro: “Durdona” nashriyoti, 2020. - 128 b.

6. Nazirov Sh.A., Qobulov R.V., Musayev M.M., Ne’matov A.N. Delphi tilida dasturlash asoslari. —
T.: “G‘afur G‘ulom” nomidagi nashriyot-matbaa ijodiy uyi, 2007. —280 b.

7. www.lex.uz

206



G.H. TO‘RAYEVA
Buxoro davlat universiteti
axborot texnologiyalari fakulteti o‘gituvchisi

TA’LIMNI RAQAMLI MUHITGA MOSLASHTIRISH SHAROITIDA AXBOROT
TEXNOLOGIYALARINI O‘RGANISHNING ZAMONAVIY USUL VA VOSITALARI

Magolada ta 'lim tizimida axborot texnologiyalarining go ‘llanilishi olib borilayotgan islohotlarning
tahlili xususida so z boradi. Erasmus+ dasturi ko ‘magida amalga oshirilayotgan tizimni takomillashtirishning
tizimli vazifalari, shuningdek, oliy ta’lim tizimini ragamli avlodga moslashtirish konsepsiyasida belgilangan
vazifalar hamda ularni amalga oshirish darajasi borasida muallif oz mulohazalarini bayon qilgan.
O ‘zbekistonda masofaviy fa’limning yo‘lga qo ‘yilishi, sohadagi yutuq va kamchiliklar xususida soz
yuritilgan.

Kalit so‘zlar: Erasmus+ dasturi, innovatsion ta’lim texnologiyalari, ragamli texnologiyalar, elektron
resurlar, masofaviy ta lim, Smart-Education, blended-learning, flipped classroom, big data, blockchain, data
science.

B cmamve ananuzupyromes nposodumvie pegopmbl UCHONL306AHUS UHDOPMAYUOHHBIX MEXHOL02UI 6
cucmeme 06pa306an1. Aemop KOMMeHmupyent CucnmemHsle 3a0aqu COBEPULIEHCMBOBAHUSL  CUCMEMDbL,
peanuzyemvie npu noodepiicke npocpammsl Erasmus +, a makoce 3adauu, nocmasienHvle 68 KOHUenyuu
adanmauuu cucmemaswl svlcuieco 06pa306aHuﬂ K L;uqbpogofwy NOKOJIEHUIO U YPOBEHb UX pealluzayull. Cocmosincs
Pa32060p 0 6HeOPeHUU OUCMAHYUOHHO20 00YYeHUs 8 Y30ekucmane, 00CMUNCEHUSX U HeOOCMAmKax 6 Imoll
cehepe.

Knroueeswie cnosa: npozcpavima Erasmus =+, UHHOBAYUOHHbLE 06pa3oeame/zbybze mexHoJlocuu, L;uqbpoeble
MexXHoN02Ul, IIEeKMPOHHble pecypcyl, oucmanyuonnoe obyuenue, Smart-Education, cmewannoe 06yqeﬂue,
nepegepHymuvlii Kiacc, bonvuue 0anuble, OJ10KUelH, HAYKAd O OAHHBIX.

The article analyzes the ongoing reforms in the use of information technology in the education system. The
author comments on the systemic tasks of improving the system implemented with the support of the Erasmus +
program, as well as the tasks set in the concept of adaptation of the higher education system to the digital
generation and the level of their implementation. There was a talk about the introduction of distance learning in
Uzbekistan, the achievements and shortcomings in this area.

Key words: Erasmus + program, innovative educational technologies, digital technologies, electronic
resources, distance learning, Smart-Education, blended-learning, flipped classroom, big data, blockchain, data
science.

Kirish. So‘nggi yillarda ta’lim tizimini isloh gilish davlat siyosatida hal giluvchi va dolzarb masalalardan
biriga aylanib borayotgani hech kimga sir emas. Bu borada amalga oshirilayotgan ishlar xususida alohida so‘z
yuritish, ta’lim tizimi yangiliklarini keng jamoatchilikka targatish ishlarini bajarishda ommaviy axborot
vositalari, xususan, internet tarmog‘i manbalarining o‘rni begiyosdir. Jumladan, uza.uz saytining 2020-yil 15
dekabrda e’lon gilingan postida “Erasmus+ dasturining yillik konferensiyasi o ‘tkazildi” nomli posti e’lon
gilingan edi. Unda ta’lim tizimini isloh gilishdagi gator masalalar yuzasidan ma’lumotlar berilgan. Jumladan,
postda shunday ma’lumotlar keltiriladi:

Mazkur tizimni yanada takomillashtirish magsadida THE, QS kabi reyting agentliklari bilan yagindan
hamkorlik alogalari yo‘lga qo‘yildi.

“Erasmus+ ko‘magi bilan mamlakatimizda o‘gituvchilarni tayyorlash tizimini xalgaro talablar darajasida
takomillashtirilishi va o‘zbekistonlik o‘gituvchilar va talabalarning almashinuv dasturlari orgali Finlyandiya
tajribasini o‘rganish imkoniyatiga ega bo‘lish.

Oliy ta’lim muassasalarining o‘quv jarayonini bosgichma-bosgich kredit-modul tizimiga o‘tkazish.

Pedagog kadrlarni tayyorlash sifatini oshirish, zamonaviy o‘qitish usullarini qo‘llashga garatilgan o‘quv
dasturlarini tubdan gayta ko‘rib chigish.

Oliy ta’lim tizimiga sohadagi ilg‘or standartlarni joriy etish, xususan, o‘quv dasturlarini nazariy bilimlarga
asoslangan ta’limdan xalgaro tajriba asosida amaliy ko‘nikmalarni rivojlantirishga yo‘naltirilgan ta’lim tizimiga
bosgichma-bosgich o‘tkazish.

Ta’lim, fan, innovatsiya va oliy ta’lim muassasalaridagi ilmiy tadgigotlar natijalarini tijoratlashtirish
o‘rtasidagi o‘zaro bog‘liglikni ta’minlovchi “Universitet 3.0” konsepsiyasini bosgichma-bosgich amalga
oshirish.

Yuqoridagi vazifalarni amalga oshirish uchun Yevropa Ittifogi universitetlari bilan hamkorlikni yanada
takomillashtirishga alohida e’tibor garatilganligi ta’kidlab o‘tilgan. Shuningdek, O°zbekistonda ta’lim sohasidagi
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islohotlarni samarali amalga oshirishda xalgaro ekspertlarning tajribasi hamda Erasmus+ dasturining ko‘magi
bunda muhim o‘rin egallashi ham nazar tutilgan.

Erasmus+ dasturida ta’lim tizimining barcha bo‘g‘inlari gamrab olingan, aynigsa, oliy ta’lim
muassasalarining rivojlanish tendensiyalari gayta ko‘rib chigish, isloh qilish borasidagi sa’y-harakatlar
zamonning aktual muammolaridan biri bo‘lib kelmogda [9].

Kelajak avlod hagida gap borganda, barcha u yoki bu fikr-mulohazalar bilan ularni bilim olishga undaydi.
O‘quvchilar, talabalar ta’lim dargohlarida hayoti va kasbiy faoliyati uchun zarur bo‘lgan bilimga ega bo‘lishiga
ishongimiz keladi. Shu munosabat bilan ta’lim darajasini ko‘tarish uchun o‘quv jarayonining hozirgi holati va
tendensiyalarini gayta ko‘rib chigish zarur.

Bugungi kun auditoriyalari o‘n yil avvalgilaridan juda katta farqg giladi va sinf xonalari kompyuterlar, iPad,
planshetlar, smart-doskalar va boshga turdagi ta’lim texnologiyalari bilan jihozlangan. Dunyoning boshga
joylarida bo‘lgani kabi O‘zbekistonda ham ragamli avlodning yetti ekranli avlodi — televizor, kompyuter,
planshet, tablet, fablet, smartfon va smart soatlari paydo bo‘ldi. Bunday zich ragamli muhitga ega bo‘lish va u
bilan doimiy o‘zaro munosabat natijasida bugungi kun talabalarining fikrlashi va axborotlarga ishlov berish
jarayonlari oldingi fikr yuritish va axborot jarayonlaridan tubdan farq giladi. Ragamli avlod ota-onalarimiz
o‘rgangan uslubda o‘gitilishi mumkin emas va bo‘Imasligi ham kerak. Bu avlodni o‘qgitishda gora doska va oq
bo‘rdan foydalanish mumkin emas. Qora doskani ogiga va bo‘rni markerga o‘zgartirish hech narsani
o‘zgartirmaydi, ya’ni zamonaviy talabalarni bilim olishga va mehnat bozorida muvaffagiyatga erishish
ko‘nikmalarini rivojlantirishga undash usuli bo‘la olmaydi.

Axborot va kommunikatsiya texnologiyalariga asoslangan innovatsion ta’lim texnologiyalari va didaktik
modellarni ommaviy va samarali go‘llash orqali ta’lim tizimini ragamli avlodga moslashtirish zarur. Shu bilan
birga, ta’lim jarayonida tadgigotga asoslangan yondashuvdan faol foydalanish lozim va bu bilan ilmiy tadgigotda
talabalarning ko‘nikmalarini rivojlantirish va IT - kompetensiyaga asoslangan ijodiy gobiliyatlarini va ijodiy
fikrlashlarini shakllantirish mumkin. Axborot va kommunikatsiya texnologiyalari — ta’lim tizimidagi barcha
muammolarga yechim emas, balki ragamli avlod uchun ma’ruzalar va seminarlarni ma’lumotlarga boy va
interaktiv gilib amalga oshirish vositasidir. Shuni ham ta’kidlab o‘tish lozimki, o‘gituvchilar talabalarning
ehtiyojlariga yo‘naltirilgan interfaol o‘quv jarayonida asosiy rolni saglab goladi.

O‘gituvchining obro‘si va uning faoliyatining samaradorligi fagatgina kurs mazmunidagi bilimlar darajasi
va uning pedagogik gobiliyatiga emas, balki muayyan o‘quv materialini to‘plash, gayta ishlash va o‘gitishda
o‘gituvchining ganchalik zamonaviy axborot va kommunikatsiya texnologiyalarini qo‘llash darajasiga bog‘liq
bo‘ladi. Boshgacha qilib aytganda, ragamli asrda ta’lim gayta ko‘rib chigilishi va ta’lim paradigmasi
o‘zgartirilishi shart, chunki talabalar ortiq an’anaviy uslubda o‘gishni xohlamaydilar va o‘gituvchilar ham bu
kabi odatiy usulda o‘gitishni davom ettirishlari kerak emas.

Muhokamalar va natijalar. Yuqoridagi masalalarning magsadi va vazifalari 2019-yilda gabul gilingan
“Oliy ta’lim tizimini raqamli avlodga moslashtirish” konsepsiyasida batafsil tahlil gilingan. Quyidagi vazifalar
belgilab berilgan:

1. Innovatsion ta’lim texnologiyalaridan foydalanish bo‘yicha ko‘rsatma ishlab chigish.

2. Ko‘rsatmani nashr etish va uni barcha o‘gituvchilarga yetkazish:

* qog ‘0z nusxasi ko‘rinishida;

* Internetda interfaol multimediali ko‘rinishda.

3. Umumiy innovatsion ta’lim texnologiyalari orgali ko‘rsatmaning asosiy mavzulari bo‘yicha video
ma’ruzalar uchun ommaviy virtual kutubxona ishlab chigish.

4. Innovatsion ta’lim texnologiyalari markazlarining milliy tarmog‘ini yaratish.

5. Moslashuvchan vositalardan foydalangan holda universitet ichida o‘zaro ragamli alogalar uchun yagona
axborot markazini ishlab chigish magsadida “SMART-EDUCATION” strategik rejasini yaratish va joriy qilish.

6. O‘quv jarayonini tashkil etishda ragamli texnologiyalardan foydalanish ko‘lamini kengaytirish va
axborot resurslari, o‘gitish vositalari va masofaviy o‘gitish texnologiyalarini rivojlantirish, ijodkor talabalarni
universitetni ragamlashtirish loyihalariga jalb qilish bilan oliy ta’lim muassasalari faoliyatini tartibga soluvchi
normativ-huqugiy hujjatlarga o‘zgartirish kiritish bo‘yicha vakolatli organlarga takliflar berish.

7. Yuqori samaradorlikka ega ragamli qurilmalar bilan jihozlangan tuzilmalar, o‘quv xonalari,
laboratoriyalar, mediastudiyalar va boshgalarni o‘z ichiga olgan “Ragamli kompetensiyalar markazlari’ni tashkil
etish hamda unda orttirilgan tajribani O‘zbekistonning barcha oliy ta’lim muassasalarida qo‘llash.

8. Zamonaviy axborot-kommunikatsiya texnologiyalari va ta’lim texnologiyalarining mustahkam
integratsiyasini ta’minlash, bu borada pedagog kadrlarning kashiy mahoratini uzluksiz rivojlantirib borish uchun
go‘shimcha sharoitlar yaratish, quyidagi mavzular bo‘yicha o‘gituvchilarning malakasini oshirish uchun
kurslarni tashkil gilish va o‘tkazish:

« interfaol tagdimot tizimlaridan foydalanish;
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 ma’ruza va seminar darslari uchun internet bilan bog‘liq holda interfaol va multimediali tagdimotlarni
ishlab chigish;

« real vaqt rejimida quyidagilardan foydalanib masofaviy o‘gitish jarayonini amalga oshirish: - interfaol
tagdimot tizimlari; - video-konferensaloga tizimlari; - virtual zallar;

« elektron resurslardan foydalangan holda istalgan vaqgtda masofaviy o‘gitish jarayonini amalga oshirish: -
matnli / grafik formatda; - video formatda;

* bulutli texnologiyalardan foydalanish;

» virtual voqelikdan foydalanish;

* kengaytirilgan voqelikdan foydalanish;

+ didaktik materiallar va tajriba dizaynlarini ishlab chiqishda 3D printerini qo‘llash;

* ragamli didaktika va raqamli ta’lim modellarini go‘llash;

« o‘gituvchilar va talabalar uchun loyihalar, diplom ishlari, ilmiy izlanishlar va boshqalarini muhokama
gilish uchun ilmiy veb-sayt ishlab chigish.

Elektron, mobil va har joydagi ta’limni rivojlantirish:

1. Universitetning virtual umumiy muhiti bo‘lgan elektron ta’lim platformasini takomillashtirish.

2. Elektron o‘quv platformasida barcha asosiy kurslarning ma’ruza va seminar materiallarini quyidagi
formatda nashr etish:

« matnli / grafik shaklda;

* video shaklda.

3. Muhandislik kurslari uchun virtual laboratoriyalarni ishlab chigish.

4. Elektron interfaol multimediali o‘quv materiallarini yaratish.

5. Kutubxona fondlarini ragamlashtirish va virtual kutubxonada ularni nashr gilish.

6. Oliy o‘quv yurtlari uchun ragamli ta’lim resurslarining milliy fondini (elektron interfaol multimediali
o‘quv materiallari, virtual trenajyorlar va boshqalar) yaratish.

7. Ommaviy ochiqg onlayn kurs formatida onlayn trening kurslarini talabalar uchun ham, o‘qituvchilar
uchun ham ishlab chigish va joriy etish.

8. Ragamli avlod uchun asosiy imkoniyatlarni ta'minlaydigan elektron darsliklar va o‘quv
go‘llanmalarni hamda o‘zlashtirilgan materiallarni tekshirish uchun interfaol testlar hamda mavjud va avval
aniglangan bilimdagi bo‘shliglar uchun interfaol vositalarni ishlab chigish.

9. Ommaviy ochiqg onlayn kurslarni uslubiy va texnik xususiyatlarni yaxshilash.

10. Ta’lim jarayonlarini ragamli texnologiyalar asosida individuallashtirish, masofaviy ta’lim
xizmatlarini rivojlantirish, vebinar, onlayn, “blended learning”, “flipped classroom” texnologiyalarini
amaliyotga keng joriy etish.

11. Jahon elektron ta’lim resurslaridan, shu jumladan, elektron kutubxonalar, ma’lumot bazalari,
laboratoriya protokollari va boshgalardan foydalanish uchun universitetning obunasini davom ettirish va
kengaytirish.

12. BigData, Blockchain, sun’iy intellekt, Data Sciense kabi ragamlashtirishning eng yuqgori darajasidagi
vositalarni ta’lim jarayoniga joriy etish [3, 7-9].

Ta’lim jarayoniga yuqgorida gayd etilgan vazifalarni gisga muddatda joriy etishning imkonsiz. Vazifalar
bosgichma-bosgich to‘lagonli amalga oshirilgan taqdirda ham biz ta’limning yuqori marralarini
egallashimizga shubha yo‘q. Shunga garamay, tizimda haligacha moddiy-texnik bazaning yetarli darajada
emasligi ta’lim tizimining eng og‘rigli nugtalaridan biri bo‘lib kelmogda. O‘rta maktablarni tugatib, OTMlarga
o‘gishga kelayotgan aksariyat talabalarning eng oddiy kompyuter savodxonligi borasidagi bilimlarining
mavjud emasligi oliy ta’lim dargohlarida sifatli kadrlarning yetishib chigishiga to‘sqinlik gilayotgan asosiy
muammolardan biridir.

Xulosa. 2020-yilning pandemiya davrida ta’lim shakli masofaviyga o‘tkazilgan davrda poytaxt hamda
viloyat OTM talabalari va professor-o‘gituvchilari o‘rtasida o‘tkazilgan so‘rovnomada ularning 80 foizi
ZOOM yoki Telegram tarmog‘i orgali dars o‘tganligini gayd etgan. Ishtirokchilarning 20 foizi butun jahonda
onlayn ta’lim uchun foydalanilayotgan Moodle, eSlass (Rasm), Google Classroom (2-rasm) hamda onlayn
kurslar bilan tanilgan Coursera, EdX, Udacity, Udemy kabi platformalarni bilishini aytgan [8]. Bizningcha,
muammo shu yerdan boshlanadi, ta’limning onlayn shakliga o‘tishda ushbu ta’lim platformalarini va bu
bo‘yicha jahon tajribasini o‘rganish zarurati mavjud.
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2-rasm. Google Classroom platformasida yaratilgan kurslar

Umumta’lim maktablarida ham masofaviy ta’lim ijtimoiy tarmoglar orgali olib borildi. Albatta, shu
o‘rinda televidenie orqali “Onlayn maktab” turkum dasturlarining tashkil etilishi muammoni ma’lum darajada
hal qildi deyish mumkin. Lekin bunday yondashuv ragamli ta’lim muhitini yaratishning tugal yechimi
bo‘lolmaydi. O‘rta maktab va kash-hunar maktablarining o‘quv jarayonlarini: fanning kontentini yaratish, uyga
vazifa va mustagil shug‘ullanish uchun topshiriglar va ularga tegishli bo‘lgan xususiyatlarni yagona obyektga
birlashtirish, o‘quvchilarning o‘zlashtirish ko‘rsatkichlarini nazorat gilish monitoringini yuritish kabi pedagogik
vazifalarni amalga oshirish uchun yagona tizimni joriy Xalg ta’limi tizimi oldida turgan aktual masala
hisoblanadi.
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Firuz NURULLOYEV
Buxoro davlat universiteti
axborot texnologiyalari kafedrasi
tayanch doktaranti

O‘RTA TA’LIM MAKTABLARIDA TA’LIM BOSHQARUVINI YANGI BOSQICHGA
OLIB CHIQISH IMKONIYATLARI

Ushbu magolada maktablar uchun LMS nima va undan ganday foydalanish mumkinligi aytilgan.
Maktablar uchun LMS turlari va LMS hagida ba zi savollarga javoblar berilgan. Hozirgi pandemiya davrida
o ‘quvchilarga uzluksiz bilim berib borish magsadida onlayn maktablarning o ‘rni hagida fikr yuritilgan.
LMSda ta’lim standartlariga muvofiq dasturiy ta ’minotni yaratish, maktabim maxfiy ma lumotlarini himoya
gilish, LMSni boshga dasturlar bilan integratsiya qilish, o ‘gituvchilar va o ‘quvchilarni LMSga o tishga
rag ‘batlantirish kabi mavzular mazmuni tushuntirilib berilgan.

Kalit so “zlar: masofali ¢« lim texnologiyalari, axborot kommunikatsion texnologiya, LMS, mustagqil
ta’lim, E-Learning, onlayn ta 'lim, onlayn maktab.

B smout cmamvbe obvacuaemcs, umo maxkoe LMS o5 wikon u kax ee moorcno ucnonwvzosams. Boiiu 0anbl
omeemvl Ha Hexomopvle eonpocvl 0 munax LMS u LMS ons wkon. B ycnosusx Hulewtnen nanoemuu
VUUmMbIBAEMCsl poilb OHNAUH-WKOTL 8 0becneueHulu Henpepvigno2o obpaszosanus yuawuxcs. LMS obwsacusem
maxKue membsl, KakK co30anue npocpammHoco 06ecnequuﬂ, coomeemcmeyroujeco 06pa306ameﬂbelM
cmanoapmam, 3auuma KOHPUOEHYUAnbHoUu uHpopmayuu moetl wxoavl, unmezpayus LMS ¢ Opyeumu
npoSpaAMMAMU U NOOWPeHUe Yuumenell U y4eHUKos K nepexody Ha LMS.

Knroueewvie cnoea: mexnonocuu ()ucmaHL;MOHHOZO O6yllel-luﬂ, qubOpMaquHHO-KOMMyHuKdquHHble
mexnonoeuu, LMS, camocmosmenvrnoe obyuenue, snekmponnoe obyueHue, oHNAUH-00PA3068aHUE, OHIAUH-
wKoaa.

This article explains what LMS is for schools and how it can be used. Some questions about LMS types
and LMS for schools have been answered. In the current pandemic, the role of online schools has been
considered in order to provide continuous education to students. The LMS explains topics such as creating
software that meets educational standards, protecting my school’s confidential information, integrating LMS
with other programs, and encouraging teachers and students to transition to LMS.

Key words: distance learning technologies, information and communication technology, LMS,
independent learning, E-Learning, online education, online school.

Kirish. Maktab xodimlarining ishini yengillashtirish, o‘gituvchi-o‘quvchi va ota-onalarning o‘zaro
hamkorlikdagi ta’sirini kuchaytirish sharoitlari kengaymoqgda. Bugungi kunda hayotning deyarli barcha
sohalari internetga o‘tmoqda. Biz ozig-ovqgatga buyurtma beramiz, kiyim sotib olamiz, moliyaviy masalalarni
boshgaramiz, smartfonlarimiz yordamida til darslarini o‘tamiz. Ragamlashtirish tendensiyasi ostida hamma
narsa o‘zgarmoqda va biz chetda tura olmaymiz. Ta’lim sohasi ham bundan mustasno emas: u elektron ta’lim
dasturlari, ragamli aloga va onlayn uy vazifalari bilan to‘lib toshgan. Maktablar ham bu tendensiyani go‘llab-
quvvatlaydilar va asta-sekin zerikarli byurokratiyadan boshgaruvning yangi yechimlariga o‘tadilar. Nega
maktablar bu o‘zgarishni xoxlashyapti? Chunki ragamli texnologiyalar o‘gituvchilar uchun ham, o‘quvchilar
uchun ham ta’lim imkoniyatlarini kengaytiradi.

Bir savol tug‘iladi: ganday qilib “zamonaviy ta’lim” iborasini eshitganlarida, odamlarning hayoliga
birinchi keladigan maktablardan biri bo‘lish mumkin? Javob juda oddiy. Avval kuchli maktab ta’limini
boshgarish tizimini yaratish kerak.

Maktablar uchun LMS (Learning Management Systems) - ta’limni boshgarish tizimlari nima va undan
ganday foydalanish mumkin?

Maktab LMS - bu maktablar yoki boshga ta’lim muassasalari tomonidan ma’lumotlarni boshgarish
magsadida ishlatiladigan tizim. Maktablar uchun ta’limni boshqarish tizimlari maktab xodimlariga jarayon
bilan bog‘lig barcha ma’lumotlarni boshgarishga imkon beradi, o‘quvchilar esa o‘quv jarayoni va faoliyatini
bir joyda nazorat gilish va kuzatib borish imkoniyatiga ega bo‘ladilar. Maktablar uchun eng yaxshi LMS
hozirgi ma’lumotlarni boshgarish uchun juda yaxshi ishlaydi, lekin siz uni rejalashtirish va prognoz qilish,
oldini olish va tahlil gilish uchun ham ishlatishingiz mumkin.

LMS nima giladi? Maktab uchun ta’limni boshqarish tizimi sizga turli xil vositalarni beradi, ulardan
ba’zilari tizimdan tashgarida mavjud emas. LMS yordamida hal qgilishingiz mumkin bo‘lgan ba’zi yechimlar:

1. Muayyan hujjatni gidirish, javonlarni teskari aylantirish uchun soatlab vaqgt sarflashni unuting. LMS
ta’limi bilan tizimni ochish va gidirish uchun hujjat sarlavhasini yozish kifoya.
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2. Ota -onalarning farzandlarining o‘qishidagi to‘lig ma’lumotlarini ko‘rsatishni so‘ragan vagqtlarini
unuting. Ta’lim uchun LMS yordamida siz ish stulidan chigmasdan ota-onalar bilan kerakli ma’lumotlarni
almashishingiz mumkin bo‘ladi.

3. Hisobotlarni bir bo‘limdan boshgasiga o‘tkazish zarurligini unuting. Maktablar uchun eng yaxshi
LMS-da, kerakli bo‘limdagi ma’lumotlarni yangilash kifoya va boshga xodimlar bu yangilanishni real vaqtda
ko‘rishadi.

Shuni ta’kidlash kerakki, LMS funksiyasining imkoniyatlari yuqgorida to°‘liq aytib o‘tilmagan. Aloga
yoki moliya menejmenti, hisobot yoki maktab faoliyatini boshgarish, resurslar yoki maktabni onlayn ko‘rib
chigish - LMSning ta’limdagi afzalliklari ro‘yxati cheksizdir. Shunday qilib, sizning asosiy vazifangiz -
sizning eng puxta rejalaringizni amalga oshiradigan dasturiy ta’minotni ishlab chigish bo‘yicha munosib
guruhni topish. Maktablar uchun LMS turlari:

Maktablar uchun har xil turdagi platformalar mavjud. Ba’zilar tashrif yoki resurslarni boshqgarishni taklif
giladilar, boshqalari esa moliyaviy hisobot va ilmiy boshgaruvga asoslangan.

Maktablar uchun LMS
| |

Ota -onalar va

O'qituvchilar

- . Talabalar manfaatdor
z?:liﬁ? Elll\}IaSl uchun LMS tomonlar
uchun LMS

O¢gituvchilar va xodimlar uchun LMS

Oc‘qgituvchilar va maktab xodimlari uchun dasturiy ta’minot ularga maktab bilan bog‘liq barcha
ma’lumotlarni bir joyda boshgarishga imkon beradi. Kasallik varagalarini so‘rash, o‘quv dasturiga o‘zgartirish
kiritish, darslarni o‘zgartirish, o‘quvchilar yozuvlarini boshgarish - bularning har birini maktabda o‘gishni
boshgarish tizimi yordamida bajaring. Kuchli dasturiy ta’minot yordamida o‘gituvchilar vaqt va kuchini
tejaydi va ularni oz ishining yanada ijodiy va yoqimli gismiga, ya’ni kelajak avlodni tarbiyalashga sarflaydi.

Talabalar uchun LMS

Maktab dasturlarining yana bir turi - bu o‘quvchilar uchun interaktiv ta’limni boshgarish tizimi. Agar
sizning o‘quvchilaringiz akademik ko‘rsatkichlarini kuzatib borish giyin bo‘lsa, o‘quv jarayoniga maktab
uchun yangi kuchli boshgaruv tizimini joriy eting. Undan foydalanib, sizning yosh o‘quvchilaringiz o‘gish
ganday davom etayotganini yaxshiroq tushunadilar. Ular darsni rejalashtirishga osonlik bilan kirishadilar, dars
davomida ganday ball to‘plaganlarini bilib olishadi va agar savollar tug‘ilsa o‘gituvchilar bilan mulogot
gilishadi.

Ota-onalar va manfaatdor tomonlar uchun LMS

Ushbu turdagi dasturiy ta’minot ota-onalarga o‘gish jarayonida faol ishtirok etishiga imkon beradi.
Boshlang‘ich maktab dasturiy ta’minotini yaratish, siz ularga maktab o‘quvchilarining ilmiy yutuglarini tahlil
gilish va bolalarini yaxshiroq ishlashga rag‘batlantirish usullarini topish imkoniyatini berasiz. Ular jarayonni
ko‘proq nazorat giladilar va sizning maktabingiz o‘z farzandlariga yuqori sifatli ta’lim xizmatlarini
ko‘rsatishga harakat giladilar.

Shu bilan birga, dasturiy ta’minotni boshgarish manfaatdor tomonlar uchun foydali bo‘ladi. Faraz
gilaylik, sizning investorlaringiz sizning islohotlaringiz sizning maktabingiz uchun ganday ishlashini
ko‘rsatishingizni so‘raydi. Samaradorlikni ko‘rsatishning eng yaxshi usuli - ularga ijobiy statistikani berish.
Ammo uni ganday yig‘ish kerak? Ta’limni boshgarish yechimidagi ma’lumotlarni ishlating va boshgaring va
ularni manfaatdor tomonlaringiz bilan baham ko‘ring.

LMS hagida ba’zi savollarga javoblar.

1. Ta’lim standartlariga muvofig dasturiy ta’minotni ganday yaratish kerak?

O‘rta ta’lim maktablariga davlat ta’lim standartlariga amal giladi. Agar maktab LMS-ta’limni
boshgarish tizimini ragamli ko‘rinishga o‘tkazishni rejalashtirsa, jamoa bu standartlarni chuqur bilishi kerak.
Aks holda, xavf butun tizimning to‘g‘ri ishlamasligiga olib keladi. Maktab xodimlari tizimdagi ichki
jarayonlarni boshgara olmaydi. Yagona boshqgaruv dasturini yaratish g‘oyasi behuda bo‘ladi. Buning uchun
maktabning strategiyasi va ehtiyojlarini chuqur o‘rganib chigish kerak va buni LMSda qo‘llash kerak.

2. Maktabim maxfiy ma’lumotlarini ganday himoya qgilish kerak?
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Ma’lumotlaringiz o‘g‘irlanadi yoki yo‘qoladi. Albatta, maktablar odatda kompyuterlarida katta
ma’lumotlar bazalarini saglaydi. Bu ma’lumotlar bazalari o‘quvchilar, o‘gituvchilar va boshga maktab
vakillarining shaxsiy ma’lumotlarini o‘z ichiga oladi. Ular moliyaviy ma’lumotlar va boshga ma’muriy
hujjatlarni oz ichiga oladi. Bundan tashgari, aksariyat maktablarning o‘z ilmiy manbalari bor, ularni maktab
kutubxonasidan boshga hech ganday joyda topib bo‘Imaydi va ularga bepul kirish mumkin emas. Shuning
uchun ham ma’lumotlar xavfsizligini ta’minlash LMS ishlab chigaruvchilarning birinchi vazifalaridan biridir.
Ishlab chiquvchilar muntazam ravishda ma’lumotlar xavfsizligi va shaxsiy xavfsizlik bo‘yicha treninglar
tarmogqga kirishni imkonsiz giladi. Onlayn maktab tizimi ma’lumotlaringiz xavfsizligiga ishonch hosil
gilishingiz mumkin.

3. Mening LMSni ganday qilib integratsion gilishim mumkin?

Ma’lumotlarni bir ma’lumotlar bazasidan ikkinchisiga o‘tkazish ko‘p vaqtni oladi. Birinchidan, dars
davomida o‘gituvchi yozma yozuv yozishi kerak. Keyin ular uni shaxsiy ma’lumotlar bazasiga o‘tkazishlari
kerak. Shundagina boshga o‘qgituvchilar o‘sha ma’lumotlar bazasiga kirishlari va ko‘rsatilgan ma’lumotlardan
foydalanishlari mumkin. Ammo kimdir xato gilsa nima bo‘ladi? Bunday hollarda, biz bu gadamlarning
barchasini yana boshdan boshlashimiz kerakmi? Yog, buning LMSda imkoniyati mavjud, ya’ni har bir
gilingan oxirgi o‘zgarishdan so‘ng ma’lumotlarni rezerv xotiraga olib gqoyish imkoni bor. Ma’lumotlar ma’lum
sabablarga ko‘ra o‘chirilib yuborilgan tagdirda olib goyilgan rezerv ma’lumotlar gayta tiklanadi.

4. O‘gituvchilar va o‘quvchilarni LMSga o‘tishga ganday rag‘batlantirish mumkin?

Sizning dasturiy ta’minotingiz yoshlar uchun juda zerikarli va gariyalar uchun juda murakkab bo‘lib
ko‘rinadi. Maktablar uchun dasturiy ta’minot magsadli auditoriyasi tufayli ulardan foydalanish oson bo‘lishi
kerak. Bir tomondan, bu hatto eng keksa foydalanuvchilar uchun ham tushunarli bo‘lishi kerak. Boshga
tomondan, bu kichkintoylar uchun yetarlicha gizigarli bo‘lishi kerak. Avval maktabingiz va sizning
foydalanuvchilaringizning talablarini chuqur o‘rganiladi. LMS qulay interfeysi va keng funksionalligiga ega
bo‘lish uchun maksimal imkoniyatlarga ega.

Dunyodagi pandemiya vaziyati tufayli ragamli ta’lim bozori kundan-kunga o‘sib boryapti. Maktablar
uchun masofadan o‘gitish odatiy holga aylanmoqda, shuning uchun ta’lim LMSlari ham. Agar siz ta’lim
sifatini pasaytirishni va yuqori ilmiy natijalarni ko‘rsatishni xohlamasangiz, samarali LMS platformalarini
gidiring. Yoki sizga eng yaxshi strategiyani tanlash va elektron ta’limning eng yaxshi maxsus yechimini
yaratishga yordam beradigan ishlab chigish guruhini yollang.
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Maxcyma HCMONJIOBA Jlobap KAPUMOBA

Crapmmii npenoaaBatenb KaQeapbl [IpenonaBarens kadeapa oronoruu, hakyabTeT
NPHUKIaHOW MAaTEMaTHKH U TEXHOJIOTHH arpOHOMHH U HOTEXHOJIOTHU
IPOrpaMMHUPOBAHUS Byxapckuii rocy1apcTBEeHHbIIH YHUBEPCUTET

Byxapckuil rocy1apCTBEHHBIM YHUBEPCUTET

XAPAKTEPUCTUKU KUBEPHETUYECKOM PEBO.JIIOIIUU B PA3BUTHHU U
NPUMEHEHUU BUOTEXHOJIOT Ui

Buomexnonozuu ce2ooms UCNONBL3YIOMCA OY€Hb UUPOKO. 8 CEIbCKOM xos;n?cmee, PAaA3TUUHBIX OMpPAaCAx
NPOMBIULIEHHOCIMY, HANPUMEDP NUWEBOU, NpU CO30AHUU NPenapamos u npooyKmog O Oblmoeoco
UCNOJIb306AHUA, TEKAPCNMBEHHbLX U ()pyeux MeauL;UHCKu)C cpedcms, 8 UCCIeO08AHUU YeNl0BEUECKO20 2eHOMA U
npoyecca penpooyKyuu, 8 3aujume oKpyicaroujeli cpeovi om 3azpsazHerus u m.o. B dannoi cmamove peub uoém
O xapaxkmepucmuke Ku6epHemuueCKoﬁ peesoniroyuu 6 pazsumuu U npumMeHeruu buomexnonio2ull.

KJllolleBble cnoea. Ku6epHemuquKaﬂ pesoiroyusl, 6u0m€x}l0ﬂOZu1leCKoe I’lpOMS’GOOCWlGO, HAY4YHO-
ungopmayuonuasn ¢asa, buoydobpenue, buocyocmpam.

Biotexnologiya bugungi kunda quyidagi sohalarda keng gollaniladi: gishloq xo ’jaligida, ozig-ovgat
kabi turli sanoat tarmoglarida, maishiy magsadlarda foydalanish uchun dori vositalari va mahsulotlar, dori
vositalari va boshqa tibbiy asboblarni yaratishda, inson genomini va ko ’payish jarayonini o 'rganishda, atrof-
muhitni himoya qilishda, ifloslanish va boshgalar. Ushbu magolada biotexnologiyani ishlab chigish va
go 'lashda kibernetik ingilobning xususiyatlari ko 'rib chigiladi.

Kalit so’zlar: kibernetik ingilob, biotexnologik ishlab chigarish, ilmiy va axborot bosgichi, bioo g it,
biosubstrat.

Biotechnology is widely used today: in agriculture, various industries, such as food, in the creation of
drugs and products for household use, medicines and other medical devices, in the study of the human genome
and the reproduction process, in protecting the environment from pollution, etc. This article deals with the
characteristics of the cybernetic revolution in the development and application of biotechnology.

Key words: cybernetic revolution, biotechnological production, scientific and informational phase,
biofertilizer, biosubstrate.

1930-1940-¢ rr. 03HaAMEHOBANKCH TPEANOCHIIKAMH TS TIepexo/ia K KuOepHeTHIeckoi peBoonun. B
9TO BpEeMs HAaYMHAETCS MPOMBIIIIEHHOE MPOHM3BOJCTBO HEKOTOPHIX BUTAMHHOB, HampuMmep BuTamuHa C.
3apoxgaeTcs TPOW3BOJCTBO TMPENapaToB, TMOIYYCHHBIX OWOTEXHOJOTHYECKUMH MeTofaMu. llepBeiM
MacCOBBIM OHOTEXHOJIOTHMYECKUM TPOU3BOJCTBOM CUWTAETCA NOJIYYCHHE NEHULIWUINHA, KOTOpoe ObLIO
3amymeHo B 1943 r. MupoBas BoiiHa BBISIBHJIA OCTPYIO HEOOXOOUMOCTh B HAaaXHMBaHUM MacCOBOTO
MIPOM3BOJICTBA JACUIEBBIX JIEKAPCTB, MUILIEBBIX MPOJAYKTOB 1 BUTAMHHOB.

1950-e rr. sBNSAIOTCS HadajIoM KHOEPHETHYECKOH PEBONIONHH (€€ HayYHO-MH(POPMAHOHHON (hasbl),
KOTZla TIOJTy9aeT CHCTEeMHOE BBIpaXEHHE IIeTBIA P TEHISHINH, KOTOpPbIE SBISUINCH HECUCTEMHBIMH TIO
OTHOUICHHUIO K MPEAISCTBYIONIEMY MPUHIUITY TPOU3BOJICTBA. B 3TOT eproa GMOTEXHOIOTHSI OKOHYATEIBHO
CTaHOBHTCS MIPOMBIIIEHHBIM CEKTOPOM, OBICTPO PACTYIINM U OKa3bIBAIOLIMM BIIMSIHHE HA BCIO SKOHOMHKY.
IIpomyKThl OMOTEXHOJIOTHH MPUMEHSIINCH OYeHb MHMPOKO. B mepBrle aecsaTmiieTus mociie Bropoit MupoBoit
BOMHBI OBLIO OPraHMW30BAaHO KPYIMHO MacmTabHOe IMPOU3BOJACTBO AaMHUHOKHCIOT, KOPMOBOTO Oeika
OTHOKJICTOYHBIX (M3 HE(PTH W OTXOJOB  LEJUIIONO3HO-OYMa)XHOH  MPOMBILUIEHHOCTH), OCBOCHO
KYJIbTUBHPOBAaHHUE KIETOK )KUBOTHBIX U pacTeHUH. Yke ¢ KoHua 1940-x rr. Hayanach OpraHu3anus MacCOBOIO
MIPOM3BOJICTBAa aHTHOMOTHKOB. OHH HAILIM MHPOKOE MPUMEHEHHE HE TOJIBKO B MEJMIIMHE, HO H B CEJIbCKOM
XO3UCTBE JUIS JICUSHHS )KUBOTHBIX U PACTEHHH, B KauecTBe O1M0/100aBoK B KopMa. C MOMOIIBIO MyTalluii ObLTH
CO3/1aHbl BBICOKOX(PEKTUBHBIE (OPMBI aAHTHOMOTHUKOB. KIIETKM MHKpPOOPTaHM3MOB CTaHd IIHUPOKO
UCIIOJIL30BATHCS JIJISI MTONMYYCHUS! JIEKAPCTBEHHBIX BEIECTB CTEPOMIHONW MPUPOABI, OBUTM OpraHU30BaHbBI
KPYIHBIE MPOM3BOJCTBAa BaKIHMH. [IpOM3BOJICTBO JIEKAPCTBEHHBIX IMPEMapaToB CTal0 YCHEIIHBIM, a TaKKe
OUYeHb NPUOBUIHLHBIM HAIPABJICHUEM, TIOITOMY B IaHHYIO OTPAcib YCTPEMUIINCH KAIIUTA bl U HAYYHBIE CHUTBL.
KonmdaecTBO MeOMKaMEHTOB, IMONYYEHHBIX OHOTEXHOJOTHYECKHM METOJOM, Hadajio HEYKJIOHHO PpacCTH.
BuotexHomorus craja MOIIHBIM MOJCIOPHEM CEINbCKOMY XO3SHCTBY, C IIOMOIIBIO €€ METOAOB CTalln
MPOM3BOJUTH MHOTHE OPTaHMUYECKHE COCIUHEHHsI, KOpMa, T00aBKH, BUTAMHHBI, aMHHOKHCIOTBI, TOPMOHBI,
OCYIIECTBIISTh 3aIIUTy OT Bpeauteiei. C ee MOMOIIBI0 TaKKe MONYYaroT OMOymOOpeHUs, OopraHHYecKre
KHCJIOTHI, albTePHATUBHBIE UCTOYHHUKH SHEPTHH, YTHIM3UPYIOT OHONOTHYecKHue oTXoAbl. [IpombimuieHHOE
OMOTEXHOJIOTHYECKOE MPOU3BOJCTBO CTAJO BOSMOXKHBIM €II€ U 3a CUET BBICOKOH CTENEHHM aBTOMAaTH3aLUuU
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MPOIIECCOB. ABTOMATH3allMsl - OJHA W3 KIFOYEBBIX XapaKTEPUCTUK KHOEPHETUYECKON DPEBONIOIMH B €e
HavaabHOU (hase.

KauecTBeHHO HOBBI ypPOBEHb pa3BUTHs OuoTexHosorudd ¢ 1970-x Tr. O3HAYayu, 4TO B paMKax
KHOEPHETUIECKOH PEBOJNIOIMH OHU YyXe SIBHO IEPepOCId TOTEHIINH, 3aJI0KEHHBIE €Ile MPOMBIIUICHHBIM
MIPUHIIATIOM TTPOM3BOJCTBA, M CTAJIA Pa3BUBAThCS HA HOBOW OCHOBE. B mocnenHne necsTHUIIeTHs] HadallbHOM
(aszer kubepHetrueckoit pepomonuu (1970-¢ — mavanmo 1990-x rT.) OHOTEXHOJOTHS CTana YK€ JOBOJBHO
3HAYMMOW TNPOMBILICHHOW OTpaciblo, 0e3 KOTOpOid HE MOTIH OOOHTHCH CEeNbCKOE XO3SHCTBO (Kak
pPacTeHHEBOACTBO, TaK © JKHBOTHOBOJCTBO, BKIJIIOYAsi BETEPHHAPHUIO), THMINEBas W XUMHAYECKas
MPOMBIIIICHHOCTh, (hapMarieBTuka U Meauiuaa. B 1990-¢ rT. akTHBHO 3arOBOPHIIN O OMOTEXHOJIOTHYECKON
peBOIIONNH (KOTOPasi, KOHEUHO, SIBIISIETCS COCTABHOM YacThI0 KHOEPHETHYECKOH PEBOIIOLIUN).

Aemomamusayus, ungopmamuzayus u opyeue ycnexu. 1990-2000-e rr. o3HaMEHOBaJIHCH BechbMa
CephE3HBIMH YCTIEXaMH JUIsi OMOTEXHOJIOTHU KaK OTPACIIU MPOMBIIIIEHHOCTH. Yxke B 1970-¢ rr. 9BM HaxonsT
MIPUMEHEHHUE B aBTOMATH3AIlMH OWOTEXHOJIOTMYECKOTO TMpom3BoacTBa. OueHs Ovictpo OBM mepecramu
BBINOJIHATH BCIIOMOT'aTENBHYIO POJIb, CTAaB OCHOBOW aBToMaTH3auuu. C IOMOLIBIO MUKPOIIPOLIECCOPOB OBLIO
CKOHCTPYHPOBAHO MHOKECTBO MPHUOOPOB sl OMOTEXHOJOTHH, ocobeHHOo s padotel ¢ JIHK. B cBs3u ¢
mMouiHbM pazsutuem MKT, nosiBieHneM yqoOHBIX KOMITBIOTEPOB U IMPOTPaMM IPOLECCH aBTOMATH3AINHU B
OMOTEXHOJIOTHYECKOM TPOM3BOJCTBE M MCCIEJOBaHUIX HAa MOJCPHU3AIMOHHON (a3e KuOepHeTHYeCKOi
PEBOIOLINN AOCTHUIIIM HOBOTO YPOBHS KakK B 00J71acTH MPOU3BOJICTBA, TaK U B c(hepe HaydIHBIX UCCIICAOBaHUH,
B pE3yJabTaTe€ 4Yero MpPOHM3BOMUTENHFHOCTh, TOYHOCTh M T. 1. MapaMeTpbl yBEIWYWINCh B 3HAYUTEIHHOW
crerieHn. B uacTHOCTH, (aOpukM MO NPOU3BOACTBY OMOTEXHOJIOTMYECKOH NPOAYKIMU CO BpEMEHEM
TpeOOBanM BCe MEHBILETO YJacTHi 4YeJoBeka. IIpm MaccoBOM MNpPOHM3BOACTBE JIEKapCTB U
CEIbCKOX03IHCTBEHHOM MPOIYKIIHH 3TO 3HAYUTEIILHO YCIHICBIISAET MPOAYKT, JAeias ero 0oee J0CTymHbIM [2].

[MporpamMmmHOe obecnieueHre JUIS HYXK][ TEHHOM WHXXEHEPHH CTPEMHUTEILHO COBEPIICHCTBYETCS, UTO
SIBIISICTCSL OJJHAM W3 MHOTHX MPUMEPOB KOHBEPTCHIIMH HAIIPaBJICHUI KNOepHEeTHIecKol peBoironnu. Ceroans
CHELUAINCTBI, HE OTXOASA OT KOMIIBIOTEpa, MOAOHMPAIOT HYXKHBIM T€H, MOJACIHPYS €ro BCTPaUBaHUE U
TIOBeIcHUE TIpH TpaHchopManuu. [losBrmch mpuOOpHI IS aBTOMaTHIECKOTO BhIAeneHns, ounuctku JJHK u
paszeneHusl Ha Hy)KHbIE (pparMeHTHI, mepeHoca rea u T. 1. CexBeHaTopsl (IprOOPHI A pa3fesieHus Henu
HYKJICMHOBBIX KHCJOT Ha COCTaBIIOIIME MX HYKJICOTHIbl), paHblIe 3aHUMABIINE BHYIIUTEIBHYIO YacTh
nabopaTopuu, CTalu BBIMyCKaThcss B Buae USB-¢uem-nakomuTens, 4To SIBISETCS TakKe MPUMEPOM
MUHHATIOPU3AIHH.

KadecTBeHHO Ba)KHBIM CTall MPOPBIB B COCAWHEHHH MHUKPODIEKTPOHUKH W OHOTEXHOJIOTHH, YTO
MTO3BOJIMJIO CO3[]aTh MHOXKECTBO OMOCEHCOpOB M OnounmoB. O4eHb MHTEPECHO, YTO W3 MH(POPMAINOHHBIX
TEXHOJIOTHH OBLIM B3SATHI HEKOTOPBIE CHIOCOOBI HaHECeHHsI MH(OPMAIMU Ha YWI: OJHU OCYIIECTBIIOTCS C
MOMOIIBIO POOOTOB HANIOJOOHE TOTO, KaK IITAMITYIOTCS 3JIEKTPOHHBIE YHITBL, IPYTHe — C HOMOLIBIO YCTPOUCTB
BpOZic CTPYHHBIX TPUHTEPOB. ITO TIOKA3bIBAET, KaK MPOMCXOAUT WHTETpals TEXHOJIOTHH Ha
MOJICPHHU3AITMOHHON (haze KHOSPHETHIECKON PEBOIOINH.

Qapmayesmuxa u ¢apmaronozus. O6beM MPOU3BOJACTBA JEKAPCTB U MPEMAPATOB B MUPE HEYKIOHHO
pacteT. Bce Bpems ¢ Hauasa KHMOEpHETHYECKOW PEBOJIONMU (papMakoIOTHUecKas OTpacib pocia OYeHb
osbicTpo [4].

Hapsny ¢ mpon3BoacTBOM JekapcTB, OMOA00aBOK K KOpMaM M T. . Pa3BHJICS PHIHOK OMOJIOTHYECKH
akTUBHBIX 100aBok (BAJIoB) ans nroneit (M Jake HA 3TOM MOYBE OYPHO Pa3BUBACTCS HOBAs, MOTPaHUYHAS
MEX/Jy HayKol O THTaHUM U ¢apMakonorueld oOnacTe 3HAHWK, KOTOPYHO MOXKHO HAa3BaTh
(hapmakoHyTpHUIIHONOTHEW). B 3TOM, HECOMHEHHO, TPOSBHIUCH YCIEXW OHOOPTraHWYECKOW XHUMHH U
OMOTEXHOJIOTUH, IO3BOJMBIIME IONYy4aTh B JIOCTATOYHO OUYHUINEHHOM BHUJE OHOJIOTHYECKH |
(hapMaKoJIOTHYECKH aKTUBHBIE KOMIIOHEHTHI MPaKTHYECKH W3 J00oro OmocydcTpata (MUKPOOPTraHH3MOB,
pacTeHui, XMBOTHBIX). Kpome Toro, Gimarogapsi HOBBIM TEXHOIIOTHSAM YAAJIOCh PAacIIU(ppOBaTh MEXaHH3M
JNEHCTBUSA W OCOOEHHOCTH OHOTpaHCHOPMAMM MHOTHX TMPHPOAHBIX COSAWHEHWH B 3(PQeKTUBHBIC
JekapcTBeHHbIEe (opMbl. OTMETHM, TIpaBAa, YTO 3[ECh MEKAY OMOTEXHOJOTHSIMUA U PEalbHOW MEAMLMHON
CYIIECTBYIOT HEKOTOPEIE MPOTHBOPEUHSI, TOCKOIBKY MEANKH OTHOCATCS K BA Jlam aMOuBasieHTHO, a HEpeIKo
W JOCTaTOYHO BpakaeOHO.

I'MO u 6uomonnugo. O6bembl nponsBoacTBa 'MO B MpoAyKIMH PacTEHUEBOJCTBA OBICTPO PACTyT,
OHO CTaJIO YK€ BeCbMa 3HAYMMBIM CETMEHTOM CEJIbCKOTO X03HCTBa. POCT 1IeH Ha YHEPrOHOCUTENH MIPUBET K
OBICTPOMY POCTY IMPOM3BOACTBA OMOTOILINBA, B TOM duciie u3 I MO-ipoaykToB (0qHAKO MajeHue IIEH Ha
HE(PTh U Ta3 CHIXKAIOT OTPEOHOCTH B OMOTOILINBE).

C nomouipl0 OMOTEXHOJIOTHH TMOJYYalOT OTHOCHTENIBHO JELIeBble albTCPHATUBHBIE HCTOYHUKHU
sHepruu. Hemb3s cka3aTh, 4T0 OMOTOILUIMBO — 3TO HEYTO HOBOE B UCTOPHH YEIOBEUYECTBA, MOCKOIBKY JIPOBA,
XBOPOCT H T. I1. HCTIOJIB30BAIH C HE3aMaMsATHRIX BpeMeH. Ho ceifuac kpaliHe Ba)HO, 9TO 3TO BO30OHOBIIIEMBIH
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pecypc, 00beMbl MPOU3BOJICTBA KOTOPOT'O CTAT BENUKUA UMEHHO Onaromaps 6uotexHonorusm. CtpemiieHue
UL TIOJICPIKAHHUS DKOJIOTUYECKOro OallaHca IJIaHEThl COKPATHTh HCIIOJNIB30BAaHUE JPEBECHHBI MOXKET
CephE3HO OTPa3UThCS HA JAHHOM HCTOYHHUKE ajlbTepHATHUBHON sHepruu. Ho B kadecTBe OHMOTOIUMBA
(HampuMep, IS TPOM3BOJICTBA TAK HA3BIBAEMBIX MEJJIET — HEOOMBINNX HIMHIPUICCKUX TPAHYI, KOTOPbIC
HCTIONB3YIOTCS B IPOMBIIIUICHHBIX U OBITOBBIX IIETISIX KaK TOTLTHBO) AKTHUBHO MCIONB3YIOT U OTXOBI CEITLCKOTO
XO034ICTBa U MUILEBON NPOMBILIIIEHHOCTH.

Coz0anue nogvix mamepuanos u eewecmg. B 1940-1970-e rr. OCHOBHBIM HampaBleHHEM OBLIO
HaJI&)KUBAaHUE TPOMBIIIICHHOTO TMPOWU3BOJICTBA HM3BECTHBIX BEIIECTB (HANPUMEP, BHTAMHHOB) WM HX
aHAaJIOTOB, OJTHAKO BMECTE C 3THM OCYIIECTBIIIOCH CTPEMIICHHE CO3/1aBaTh COSIMHEHUS, HE CYNIECTBYIOIIHE
B mpupoze. [IpumMepoM Takux BeIIECTB MOXET MociyxuTh xymanor (Humalog) — mupoko nmpuMeHseMblit
CHUHTETHYECKHI aHaJOr YeJOBEYECKOT0 MHCynMHA. [laHHas moclienoBaTeNnbHOCTh HAIIOMUHAET Pa3BHTHE
XVMUU: CHavalla JIF0]T1 HAy9WINCh IPOU3BONTE U3BECTHBIC BEIECTBA, 4 3aTEM M HCKYCCTBEHHBIC MATEPHAITBI.

Pocm buomexnonocuueckux xomnanuti. C GHOTEXHOJIOTHEH CBs3aHO OOJBIIOE PA3IMYHBIX OTPAacIeH, B
YaCTHOCTH XHUMHYECKOE MPOU3BOJACTBO (TONMCcAaxXapuabl, OHOACTpaiupyeMbIe MOJUMEphI, OMoKaTanus, a
TaK)Ke CO3/IaHHE HOBBIX MAaTepHalOB, HampuMep OHOIUIACTHKOB), SHEPIeTHKA, CEIbCKOE XO3SHUCTBO,
TOPOJICKOE XO3SHCTBO (HampuMep, B cdepe nepepaboTKH Mycopa), OTpaciy, CBS3aHHBIE C JUIHTEIHLHBIM
XpaHEHHWEM TPOJYKLIWHU, MEIUIMHA U (HapMaKOJIOTHs, HAHOTEXHOJIOTUH, KOCMETOJIOTHS, BOCHHAS OTPaCIb.
BHOTEXHONOTHH TakXe aKTHBHO BXOIAT B OBIT NIMPOKMX MACC JIIOJICH, MPHUMEHSIONNX OHOA00aBKH U
BUTAMHHBI, UCIIOJIL3YIOIUX B JMETE CICHUATbHBIC MPOAYKTHI, & TAaKXKe 0CO00Tr0 pojia KOCMETHYCCKHE
MPOAYKTHI | T. 1. [I03TOMYy HEYAMBUTENBHO, YTO OMOTEXHOJIOTHS CTAHOBUTCS OBICTPOPACTYIINM CEKTOPOM, B
KOTOPBIil MHOTHE CTPaHBI CTAJIN BKJIA/IbIBATh 3HAYUTEIILHBIC CPEIICTBA.

brorexHoNMOrMH TeCHEHIUM 00pa30M CBS3aHBI C MEIWIMHON M HAHOTEXHOJIOTHS- MH, OHU CTaHYT
OJTHMM W3 TJaBHBIX (POHTOB, TNe pa3BepHYTCS 3aBepiaronias (a3a KUOSPHETHUYECKON PEBONIONUH U
nocieaytorue smnoxu (2030-2070-¢ rr.). OxHako gaxe B Onvkaliiie moaTopa-aBa AeCATHICTHs 0 Havaia
KHOCPHETUYECKOW PEBOJIONMKA MOXXKHO OXHIAaTh HE TOJBKO CYIIECTBEHHBIX YCIEXOB Ha (pOHTE
OMOTEXHOJIOTHH, HO M1 HOBOT'O HaKaJia 00IIEeCTBEHHON OOPHOBI, a TAaKXKe 0’KECTOUCHHON KOHKYPECHITHH MEKITY
Pa3IMYHBIMUA CWJIAMH. JTO CBS3aHO C JBYMS BRXKHEHIINMU TEHICHIMUSMH, XapaKTePHBIMH JUIS
MOJIEPHU3ALIMOHHON (ha3bl MPOM3BOJCTBEHHON PEBOJIOIHH:

1) MOIIHBIM pacTIPOCTPAHEHUEM HOBBIX TEXHOJIOTHI C OJJHOBPEMEHHBIM MX YCOBEPIICHCTBOBAHUEM;

2) yCUJIEHHEM TPOTHBOCTOSIHHS OOINECTBA B OTHOIICHHM MHOTHUX H3MEHEHHH. [y TOro 9ro0bI
Hayalach 3aBepiiaonias ¢asza mporu3BOICTBEHHON PEBOIIOLIUH, PAa3BUTHE TEXHOIOTHI Ha MOICPHU3AIIMOHHOM
(asze J0HKHO JOCTHYb OYSHB OOJIBIIOTO Pa3HOOOPa3Hs U “TUIOTHOCTH”. A C y4€TOM TOT0, YTO OHOTEXHOIOTHU
— 9TO UHHOBAIMOHHBIC OTPACITH, JTFOObIC CTPAHBI, KOTOPBIE XOTAT BBIPBATHCA BIEpel, OyAyT 00s3aHbI TAK UITH
WHaue UX pa3BUBATh.

Cucmemmuvie npobnemvt apmayesmuxyu. B mocnennee necsTuneThe HaOMIOJacTCs CHUKEHHE
opUITHATHHO IOMYIIEHHBIX OHO(GapMaeBTHICCKUX MPOAYKTOB, IMMOATBEpKAAtONuXcsl mateHToM. C apyroit
CTOPOHBI, YHCJIO MPETapaToB, IPOXO SIIUX KIMHUYECKUE UCTIBITAHUS, TOCTOSIHHO PacTeT.

BakHeiilas npuuMHa yKa3aHHBIX CIIOKHOCTEH B TOM, YTO B paboTe (hapManeBTHYCCKUX KOMIAHHUI
[JIAaBHBIM OCTAeTCsl YIOp Ha MacCOBOE NMPOW3BOJACTBO M OTCYTCTBYET Takas BasKHEWIIas XapaKTepHCTHKA
KHOCPHETUIECKOW PEBOIIIOINH, KaK Kypc Ha WHIUBUAYATH3ALUI0. DTO a0COIOTHO OOBSICHUMO, BE/Ib CTOIb
3HAYHTENILHBIE 3aTPaThl HA pa3padO0TKy HOBOTO JIEKapCTBa TPEOYIOT OTPOMHOTO PBIHKA JUISL €T0 MPOJAXKH.

Hcxons M3 CEroJHSIIHUX TEHACHIMA W OOIIEr0 CMBICTA PAa3BUTHS KUOCPHETHUYECKON PEBOJIOINH,
MOKHO HAMETHTB OYIyIIHE BEXH PA3BUTHSI OMOTEXHOJIOTHHU B MIEPHOJT 3aBepIaroieii (ha3bl 3TOH PEeBONIONNN
(2030-2070-¢ rr.). Kak ysxe ObUIO CKa3aHO, OHA MOXKET Ha4aThCsl B CPABHUTEIBHO Y3KOH cdepe, OTKya 3aTeM
WHHOBAIIMW HAYHYT PACIPOCTPAHSTHCS U 3aXBaThIBATh BCE HOBBIE 00JIACTH.

PaszymeeTcs, OUeHb CI0KHO MPEAYraaaTh HAMPABICHHE U BPEMsl COBEPIICHUS KOHKPETHBIX OTKPBITHH.
[ToBTOpUM, HaM MPENCTABISAETCSA, YTO HA CAMOM MEPBOM JTare OWOTEXHOJOTHS KaK CaMOCTOSATEIHLHOES
HampaBieHUe OyaeT HWrpaTh MeHee BaXXHYIO0 poiib, 4eM MeauuuHa. OHa BBICTYIIUT CKOpPEe Ba)KHOU
COCTaBISIONICH MEIUIMHCKUX TEXHOJOTHH, CIOCOOCTBYS MPOPBIBY B OOJIACTH H3JIEUCHHs OOJie3HEel |
BIUSIHUASL HAa opraHu3M. Ho, BeposSTHO, NMMEHHO HCHONB3Yys OHMOTEXHOJOTMYECKHE JOCTHXKCHUS, yIacTCs
3aCTaBUTh OPraHU3M MOOEKAATH ONpeAeTICHHbIC O0E3HH.

Heuocenue «  camopezynsiyuu u - camoynpasisemvim — cucmemam. CaMOYNpaBIIIeMOCTh B
OMOTEXHOJIOTUSIX TPOSIBIISIETCS BEChMa 3aMETHO C CaMOT0 Hayalia ee pa3BUTHs. B OMOTEXHOJNOTHSIX CaMbIM
AKTHBHBIM 00pa30M MPHUBIEKAIOTCS JJIsl PA3BUTHS YIPABISEMOCTH Pa3IHYHble HHHOBAI[MOHHBIC TEXHOJIOTHH.
Tak, ©MeI0TCs MpUMeEPBI HCIIOIB30BaHUs POOOTOB KaK IIOMOIIHUKOB B HAYYHBIX HCCIIEOBAHHSX 10 TEHETHKE.
B nanbHeliliieM B I[ENOM psijic BAKHBIX CHCTEM, CBA3aHHBIX C OHOTEXHOJOTUSAMH, OyAeT HAOIIOAAThCS
panuKanbHOE pa3BUTHE CaMOPETYISIMU W CaMOYIpaBsieMOCTH. Tak, BIIOJIHE BEPOSTHO, YTO B 00JacTh
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TreHeTHYeCKOW TpaHchopMal B OyAyIIeM Bech NpoIecC MOMYYeHHS TPAHCTCHHOTO pacTeHus Oyaer
MPOXOAUTh 0€3 y4acThs 4YeJOBEKa, TO €CTh CTAHET CaMOYIpaBJiseMbIM. B NpHHIMIIE YEIOBEK CMOXET
MpUIyMaTh ce0e THOPUI KOMHATHOTO PACTECHUS, MTOAXOMSAIINM JUIsl HHTEPhEpa, U 3aKa3aTh €r0 U3rOTOBJICHHE
1 JJOCTaBKYy. DTO e OTHOCUTCS M K )KHBOTHBIM, CPEIIM KOTOPBIX TOPa3I0 OBICTpee CMOTYT BHIBOJUTH Pa3HbIE
BapHaIllH B paMKaX OTJIENBHBIX MOPOJI. BO3MOXKHO, UTO CeNeKIus )KNBOTHBIX Ha OCHOBE T€HHOW WH)KEHEPHH
OyJIeT TaKkXKe pPa3BUBATHCS B HAIPABJICHUU PA0OTHI, TPEOYIOIIEH MEHBIIIETO YIaCTHs YeI0BeKa.

Coz0anue HOBbIX Mamepuanios u eeujecms. BO3MOXKHOCTh CO3/IaHUSI CaMOYINPABISCMbBIX U
CaMOHACTPaWBaEMBIX CHUCTEM C TOMOIIBIO OMOTEXHOJOTWH, B YACTHOCTH TEHETHYECKHX MaHWITYJISIIHIA,
OTKpBIBAET BaKHOE HAIPaBJICHHE B 00JIACTH CO3AaHNS HOBBIX MaTEPHAJIOB C 3aJJaHHBIME CBoicTBaMu. Kak Mbl
YK€ TOBOPHIIM, BeChbMa OOeIIarolield MOXeT ObITh paboTa B O0JIACTH YCOBEPIICHCTBOBAaHUS OWOILJIACTHKA.
Hecmotps Ha TpymHOCTH, OMOTEXHOJIOTHS aeT HAICHK Ty Ha 00JIe€ 3KOJIOTHUSCKH YUCTYIO U BO3OOHOBIISECMYIO
MPOAYKIIHIO, YTO B IOJTOCPOYHOM MEPCIIEKTUBE MO3BOJUT COKOHOMHUTH PECYPChI U IIPOJABHHYTHCS B PELICHUH
AKOJIOTHIECKUX MPOOIIEM.

Kak MbI BuJIenu paHee, BAXKHEHIINM HalpaBiIeHHEM OMOTEXHOIOTHN OyJeT CO3IaHUe UCKYCCTBEHHBIX
aHTUTEeN (MCKYCCTBEHHOTO WMMYHHTETa), HOBBIX (M OoJiee IMEepPCOHAIM3UPOBAHHBIX) JIEKAPCTBEHHBIX
IperapaToB, HCKYCCTBEHHBIX OMOJIOTMUECKUX TKAHEeW W OPraHOB, MOAU(DUKALIMN T€HOMA U OT/IEIbHBIX TCHOB
Y MHOTOE JIPYroe, 4YTO KOPSHHBIM 00pa3oM U3MEHHUT 00pa3 )KU3HU YEJIOBEKa, CYIIECTBEHHO TPAHC(HOPMHUPYET
YeIIOBEYECKOE TEJI0 W €ro BHYTPEHHHE OPTaHbl, BO3MOXXHOCTH €r0 3J0POBbSI M IONTONETHS, B IEIOM —
KadecTBa JKU3HU.

HUnousuodyanuzayus. TlogoOHO MeauuvHe, OHOTEXHOJNOTHS OyAET pa3BUBAThCS MO IYTH
WHAWBUAYATU3auu (00 MHIUBUAYAIU3AIUY, CBI3aHHON C PAa3BUTUEM TCHHOW WHXCHEPUM WM BIIMSHUEM Ha
TeHBI 3apOBIIIa, MBI YK€ TOBOPIIIN BhIIIE). Jpyroi mpuMep WHANBHIYaTHU3aIlUN — KIIOHUPOBAaHUE, BEb OHO
B TEOPUH MOXKET MIO3BOJIUTh UHIAMBHIY OCTABUTH CBOIO TOYHYIO T€HETHUECKYIO KOMUI0. CTOMT OTMETUTH, YTO
KJIIOHUPOBAaHHE CaMO TI0 ce0e — BeChMa pacpOCTPaHEHHOE sIBJICHHE B Ipupo/ie. CkaxeM, 13 4YaCcTH TeJa TUAPBI
MOJXKET BBIPACTH IOJIHOIICHHBIH OpraHu3M. VICKYCCTBEHHOE KIIOHMPOBAHHUE PACTCHHUU MPEACTaBISACT COOOU
y)K€ JTaBHO HM3BECTHBI M XOPOIIO HANKEHHBIH MpoIecc. JTO CBA3aHO C TEM, YTO PACTEHHSA O0JamaroT
BBICOKOW TOTUIOTEHTHOCTBIO, KOTJIa U3 OJIHOM KIIETKM MOXHO TOJIYYUTh LENblii opraHn3M. KiioHupoBaHue
pacTeHH IMUPOKO HUCIOIB3YEeTCS B KOMMEPUECKUX Iensix. HampumMep, Tak morydaroT 00JIbIIoe KOJTUIECTBO
BCEM M3BECTHBIX T'OJUIAHJICKUX TIOJBIIAHOB.

Pewenue npooosonbcmeennoii u opyeux npobrem. BHOTEXHONOTHI, BEPOSTHO, TTIOMOXET B OyIymieM
PEUINTh MHOTHE TJI00ATBHBIC BOMPOCHI, TAKHE KaK yJICIICBICHHE IPOU3BOJICTBA MEAUKAMEHTOB, YA00pEHUH,
MIPOJYKTOB MUTAHUS U JIP., B TOM YHCJIE U SKOJIOTUYECKH YHCTHIX MIPOIYKTOB.

C OMOTEXHOJIOTHEN CBA3BIBAIOT HA/ICKIBI HA PEIIeHe OJHON M3 TI00ATBHBIX MPOOJIEM YelloBeuecTBa
— YBEIMYCHUE U YICIICBJIICHUE MPOU3BOJCTBA MHIIEBBIX PECYpPCOB. JTa 3ajauya OYCHb aKTyallbHA C YUYETOM
TOT0, YTO €Il B TCUYCHUE HECKOJIKHX JICCITUICTUN POCT HACENICHUs 3eMiu OyeT mpoioiikarbes. Penenne
MIPOJIOBOJIBCTBEHHOM ITPOOIIEMBI MOXKET IOWTH Pa3HBIMH ITyTSAMH, B YACTHOCTH 34 CUET CO3/IaHUS B MaCCOBOM
KOJIMYECTBE MUMIEBOTO OeNka, HEXBAaTKa KOTOPOTO B PAaIOHE OCTPO OIIYIIAETCS BO MHOTHX oOmecTBax. B
HACTOSIIEE BPEMS C IIOMOIIbI0 OMOTEXHOJIOTHI B OCHOBHOM TIPOU3BOJIUTCS KOPMOBOH OEJIOK, HO YK€ ceifdac
€CTh PE3YJLTATHI U 110 MPOU3BOJICTBY MHUINEBHIX OEIKOB WK Ja)Ke HCKYCCTBEHHOTO Msca.

Pewenue copoockux u mexomopwix sxonocuqeckux npobaem. Bo3MOXKHOCTH OHOTEXHOJIOTHH IS
peIIeHus SKOJIOTUIECKUX MpobiieM Obutn oco3HaHbl naBHO. ChopMHpOBaIOCh Jake 0c000€ HAIIPABICHUE —
JKOJIOTHYECKass OWOTEXHOJOTHS, IO KOTOpOH HamucaHO HeMano paboT u gaxe ydyeOHuKOB. Ilepen
OMOTEXHOJIOTUSMHU CTABWIIMCH M CTABSITCA, HAIPHUMEP, TAaKUE 33aJ]a4d: CO3/IaTh PAllMOHAIILHBIC W OE3BpeIHBIC
JUTSL YEJIOBEKA M CPEeJibl MPOIIECChl KOHBEPCUH MPOJIYKTOB CEJILCKOTO XO3SHCTBA B OOJiee IICHHBIC TOBapHBIC
(opMbI; ChITpaTh 3HAYMTEIIBHYIO POJIb IPH CO3JaHUM OE30TXOAHBIX TexHoyorud. Koe-uro B 3TOM
HaIpaBIIeHUH YK€ CIIeJaHo, HO B II€JIOM B CPaBHEHHH C 00bEMOM 3arpsis3HeHui noka HeMHOro. OTHaKO ecTh
HaJEXa, YTO pa3BUTHE OMOTEXHOJIOTHH BCE e TIOMOYKET COBEPIINTH PHIBOK B ATOM HAIIPABICHUH.

HecoMHeHHO, TPpOU301IyT BaXKHBIC N3MEHEHUS B IJIAHE UCTIOIh30BAHUS OMOTEXHOJIOTUH JUTsl PEIICHUS
IKOJIOTHYECKNX TPoOieM. 31eCh MOXKHO IMPEIIONIOKUTh, YTO OMOTEXHOJIOTHH OYIyT BHEIAPATHCS TPEXKIe
BCEro B 9KosorHio ropoaa. Cpemu 3a/1a4, KOTOpbIe MOTEHITHAIBHO MOTYT OBITh PEMIEHBI C TOMOIIBIO Pa3BUTHSA
OMOTEXHOJIOTUH, BEPOSITHBI TMPOOJEMbl OYKUCTKMA BOJBI, YTHIM3AIMH MYyCOpa, JUKBUAAIMUA OpPOISTINX
KUBOTHBIX. HOo mpoGiieMa 3KOJIOTHYECKUX CaMOPETYIUPYEMBIX CHUCTEM, €CTECTBEHHO, HE OTPaHHYHBACTCS
ropojamu, OHa JOJDKHA OBITh PacHpoCTpaHeHa Ha OYHMCTKY BOAOEMOB W Apyrux 3kocucteMm. Cozmanme
9KOJIOTUYECKUX CaMOPEryJIMPYyEeMbIX CHCTEM 3HAYUTEIbHO YMEHBIIHUT 3aTPaThl, OCBOOOIUT OTPOMHBIC
TEPPUTOPHH, 3aHSATHIC TIOJ] CBAJIKH, TTO3BOJIUT Pa3BOJAUTH PHIOY B CAMOOYHINAIONINXCS BOJIOCMAX.
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MOXHO TPEINONOKUTh, YTO BAKHBIM HANpaBJICHHEM CTaHEeT paboTra B 00JAaCTH CO3MaHHS
CaMOPETYINPYEMBIX DKOJIOTHYCCKUX CUCTEM B KYPOPTHBIX U PEKPCATMOHHBIX MECTaX, 3TO 06eCHe‘II/IT JIydmme
YCIIOBHS JIUISl OT/IbIXa U OW3Heca.
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ONTOLOGIYALAR AQLLI TIZIMLARNING INTERFEYSLARI SIFATIDA

Garchi “ontologiya” atamasi hozirda dasturlash hamjamiyatida ancha mashhur bo ‘Isa-da, uning aniq
tushunchasi hali rivojlanmagan. Ontologiyalar nima ekanligini va axborot tizimlarini yaratishda ulardan
ganday foydalanishni bilish hali ham ezoterik narsa bo ‘lib, fagat bilimlarni gayta ishlash bo Yyicha tanlangan
mutaxassislar uchun mavjud. Boshga bir fikrga ko ‘ra, ontologiyalar mavhum, amalda go ‘llanilmaydigan
“o‘yinchoq bilimlari” bo lib, ular o ‘zlarining “mavhum sohalarida” “agldan ozgan olimlar”, umumiy tilda
“nerds ” deb ataladi. Shu bilan birga, “ontologiya” atamasini tushunish unchalik giyin emas va u juda amaliy
magsadlarga erishish uchun vyaratilgan. Ushbu magolada muallif ontologiyalar nima uchun ixtiro
gilinganligini va ulardan axborot tizimlarini qurishda ganday foydalanish mumkinligini tushuntirishga
harakat giladi. Albatta, jurnal nashrida kompyuter tizimlarida ontologiyalardan foydalanishning batafsil
ontologiyasini tagdim etish mumkin emas. Bunday foydalanishning barcha jihatlarini to ‘lig tavsiflash uchun
to ‘lig kitob kerak. Ontologiyalar, sodda gilib aytganda, kompyuterlar tomonidan gayta ishlanishi uchun
yetarli darajada rasmiy bo ‘lgan bilimlarning tavsiflari. Bunday rasmiy tavsiflar informatika fanining turli va
bazan juda kutilmagan sohalarida go 1laniladi. Keyinchalik, biz “ontologiya” atamasining paydo bo ‘lishiga
ganday holatlar sabab bo ‘lganini ko ‘rib chigamiz, shuningdek, dasturlarni yozishda undan foydalanishning
ba zi mashhur jihatlarini tavsiflaymiz.

Kalit sozlar: ontologiya, aglli axborot tizimlari, interfeys, RDF, OWL.

Xomsa mepmun “onmonozusn” celivac oueHb NONYiAper 8 coodujecmae nPoSPAMMUCHIO8, €20 MOYHOoe
3HaYeHue euje He onpe()eﬂeyo. 3H(1Hu€, umo makoe OHMOAO2UU U KAK UX UCHOIIb306AMb Ol CO30AHUS
UHDOPMAYUOHHBIX  CUCTNEM, NO-HPEN’CHEMY OCMAemcs MAuHOU U OOCMYNHO MONLKO U3OPAHHLIM
npogeccuonaram 6 obaacmu obpabomxu s3nanuti. CoenacHo Opyeou mouke 3peHus, OHMONO2UU - MO
abcmpakmuvie, HenpakmuyHvle ‘‘uepyuieyHvle 3HaHus’, KOmMopvle 6 ceoux “‘abcmpaxmuvix obaacmsx’
Haszvlgaromes  “‘cymacuieomumy  yyeHoimu’”, 00vluHO umeHyemuvimu “‘Oomanukamu”. OOHAKO mepMUuH
“onmonoeusn” HempyOHO NOHAMb U NPEOHAZHAYEH OJisi OOCMUMICEHUs OYeHb NPAKmMuyeckux yeiei. B smou
cmamse asmop nvlmaenics 06‘b}lCHl/ll’I’lb, 3a4em 6bl]lu M306p€meHbl OHmMoJI02uU U KaK UxX MOIAICHO UCNO1b30684Mb
0Jis1 NOCIMPOEHUsL UHPOPMAYUOHKBIX cucmeM. Koneuno, Heeo3MONCHO NPedcmasums NOOPOOHYIO OHMOAOSUIO
UCNONIL306AHUSL OHIMOAO2UL 6 KOMNbIOMEPHBIX cucmemax 6 ofcypchbHozZ ny6ﬂukauuu. Tpe6yemC}z noOJIHAA
KHUuZza, ymoOwbl NOAHOCMbBIO ONUCANb 8CE ACNEKMbL MAKO20 UCHOJIb308AHUSL. Hpou;e 2060p:l, OHmoJjiocuu - 5mo
ONUCAHUSA 3HAHULL, KOMOpble 00CMAMOYHO opmanvhbl 051 06padbomku komnviomepamu. Taxue gpopmanvrbie
ONUCAHUA UCNOTIL3YIOMCA 6 PA3TUYHbIX U UHO20d OYEHb HEOHCUOAHHBIX 0ONACMAX MHd)OpMaI’I’ZUKL{. ﬂaﬂee Mbl
paccmompum, UmMO HNPUBETIO K NOABIEHUIO MEPMUHA “onmonozus ”, a makokce onuuiem HexKkomopble
nonyJAapHvle ACneKknibl €20 UCNOJIb306AHUA 6 NPOCPAMMUPOBAHUU.

Knioueevie cnosa: Onmonozcus, unmeniexmyanvhvie unpopmayuontsvle cucmemol, unmepgetic, RDF,
OWL.

Although the term “ontology” is now very popular in the programming community, its exact meaning
has not yet been developed. Knowing what ontologies are and how to use them to create information systems
is still an esoteric thing and is only available to selected professionals in knowledge processing. According to
another view, ontologies are abstract, impractical “toy knowledge” that in their “abstract fields” are called
“crazy scientists”, commonly referred to as ‘“nerds”. However, the term “ontology” is not difficult to
understand and is designed to achieve very practical goals. In this article, the author tries to explain why
ontologies were invented and how they can be used to build information systems. Of course, it is not possible
to present a detailed ontology of the use of ontologies in computer systems in a journal publication. A complete
book is needed to fully describe all aspects of such use. Ontologies are, simply put, descriptions of knowledge
that are sufficiently formal to be processed by computers. Such formal descriptions are used in various and
sometimes very unexpected areas of computer science. Next, we will look at what led to the emergence of the
term “ontology,” as well as describe some of the popular aspects of its use in programming.

Key words: ontology, smart information systems, interface, RDF, OWL.

Kirish. “Ontologiya” atamasi birinchi bo‘lib Tomas Gruberning asarida paydo bo‘lib, u intellektual
tizimlarning bir-biri bilan va shaxs bilan o‘zaro ta’sirining turli tomonlarini ko‘rib chiqdi. Intellektual tizimlar
- bu inson intellektual faoliyatining ayrim jihatlarini taglid giluvchi dasturlar. Albatta, har ganday dastur u yoki
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bu darajada bunday modellashtirish bilan shug‘ullanadi, chunki bu inson uchun kompyuterning giymati -
kompyuter tizimi odamni bir xil turdagi faoliyatni amalga oshirishdan ozod qilish imkonini beradi. Ushbu
faoliyat juda murakkab bo‘lishi mumkin, lekin u har doim bir xil: masalan, grafikani tahrirlash uchun
yaratilgan kompyuter tizimidan pichan o‘rish paytida kombaynlarni boshgarish uchun foydalanish mumkin
emas. Shu ma’noda, dastur yaratuvchisi dasturga kiritadigan bilim (ya’ni, ushbu dasturning algoritmi) har doim
statik bo‘lib, u o‘zgarmaydi (albatta, biz “dastur ma’lumotlari” deb ataydigan juda aniq bilimlar bundan
mustasno”). Shu ma’noda, intellektual tizim ko‘proq universaldir - unda dasturni bajarish jarayonida nima
gilish kerakligi hagidagi bilimlar dasturga bir marta va umuman Kiritilmaydi, balki o‘zgarishi mumkin. Agar
shunday bo‘lsa, unda bu bilimlar dasturga ma’lumotlar sifatida o‘tkazilishi kerak, ya’ni ularni ta’riflashga
ehtiyoj bor.

Asosiy gism. Kompyuter dasturlariga kiritilgan bilimlarni ikki turga bo‘lish mumkin:

1. Protsessual bilimlar, ya’ni har bir aniq vaziyatda nima gilish kerakligini bilish. Misol uchun, agar
buxgalteriya dasturi to‘lovlar to‘g‘risidagi ma’lumotlarni olgan bo‘lsa, u holda to‘lovlarni oluvchilarning
hisobvaraglariga tegishli o‘zgartirishlar kiritish, shuningdek, ushbu vaziyatdan kelib chiggan holda boshga
zarur harakatlar gilish kerak. Protsessual bilimlarga qo‘shimcha ravishda, har bir dastur muammao dunyosi yoki
deklarativ bilimlar hagida bilimga muhtoj, ya’ni to‘lovlar, operatsiyalar, schyot-fakturalar va boshgalar nima
hagida, narsalar. Bu bilimlarsiz, anigki, dastur ishlay olmaydi, dasturiy tizimning algoritmini qurish mumkin
bo‘Imaydi.

2. Shunday gilib, intellektual tizimni yaratishda bilimlarning bunday tagsimotini hisobga olish va ushbu
bilimlar bilan ishlash uchun ba’zi dasturiy vositalarni ishlab chigish kerak. Tomas Gruber aqlli tizimlarning
bir-biri bilan, shuningdek, inson bilan o‘zaro ta’siri masalalarini ko‘rib chiqdi. Gruberning g‘oyasi aqlli
tizimlarga vazifalar dunyosi hagidagi bilimlarini o‘zaro almashish imkonini berish edi. Agar intellektual tizim
doirasida dunyo hagidagi bilimlarni xohlagancha kodlash mumkin bo‘lsa, bu bilimlarni boshqga aqglli tizim
bilan almashish uchun ushbu bilimlarning tavsifini berish kerak. Bu tavsif boshqga tizimga tushunarli bo‘lishi
uchun yetarlicha rasmiy bo‘lishi va tavsif tili ma’lum bo‘lishi kerak. Bundan tashqari, tavsif odamlar
tomonidan ham tushunilishi kerak. Buning uchun Gruber bilimni ikki yo ‘I bilan tavsiflashni taklif gildi:

1. Predikat mantigiy tilda bilimning tavsifi bo‘lgan kanonik shaklda (masalan, Prolog tilida faktlar
shaklida).

2. Umumlashtirish munosabati bilan o‘zaro bog‘langan sinflar to‘plami bo‘lgan ontologiya shaklida
(bu meros munosabatlari uchun teskari munosabatdir).

Shunday gilib, Gruber ontologiyasi ular orasidagi ierarxik munosabatlarga ega bo‘lgan sinflar shaklida
tuzilgan deklarativ bilimlarning tavsifidir. Odam o‘gishi mumkin bo‘lgan ushbu tavsifga mashina tomonidan
o‘gilishi mumkin bo‘lgan kanonik tavsif biriktirilgan. Har bir aglli tizim unda saglanadigan deklarativ
bilimlarning turli sohalariga mos keladigan bir nechta shunday tavsiflarni berishi mumkin va shuning uchun
ontologiya kutubxonasining ombori sifatida ishlaydi. Gruber aglli tizimlar ontologiyalar kutubxonasi
vazifasini o‘taydi va ontologiyalarni o‘zaro erkin almashadi, deb tasavvur gildi. Shu bilan birga, ontologiyalar
kutubxonasi endi aqglli tizim bo‘lishi shart emas, shunchaki talab bo‘yicha ontologiyalarni uzatish xizmatini
tagqdim etish kifoya. Deklarativ bilimlarning tavsifini yozish odatda ko‘p mehnat va ma’lum ko‘nikmalarni
talab giladi. Ushbu ishni, shuningdek, uning natijasini belgilash uchun Gruber “konseptualizatsiya” maxsus
atamasini  kiritdi. U tavsifni “spetsifikatsiya” deb atadi. Shunday qilib, Gruber ontologiyasi
konseptualizatsiyaning spetsifikatsiyasi sifatida aniglanadi.

Muhokamalar va natijalar. “Ontologiya” atamasining zamonaviy tushunchasi

Gruber tomonidan kiritilgan bilim spetsifikatsiyalarini ikki komponentga (kanonik shakl va ontologiya)
bo‘lish juda qulay emas, chunki bir xil bilimni ikki marta tasvirlashingiz kerak. Ontologiyalarni tavsiflash
uchun zamonaviy tillar ushbu spetsifikatsiya shakllarini bir butunga birlashtirishga imkon beradi. Shunday
gilib, endi ontologiya deganda rasmiy tilda tuzilgan va ko‘rsatilgan bilimlarning ma’lum bir tasnifi bilan
jihozlangan deklarativ bilimlarning har ganday tavsifi tushuniladi, bu esa odamga uni qulay idrok etish
imkonini  beradi. Kanonik shakl predikatlar mantigiy tilidan foydalanishi shart emas, boshga
rasmiyatchiliklardan foydalanish mumkin. Misol uchun, siz deb atalmish foydalanishingiz mumkin, bilimlarni
tavsiflashning algebraik yondashuvi [3], bunda faktlar atamalar shaklida, faktlar o‘rtasidagi turli munosabatlar
esa — bu faktlar ko‘rinishiga qo‘yilgan cheklashlar ko‘rinishida va ekvivalentlik aksiomalari ko‘rinishida
ifodalanadi. Ammo har ganday bunday tavsif deklarativ bilimlarni obyektlar (sinflar) ierarxiyasi ko‘rinishida
ifodalashni oz ichiga olishi kerak, fagat bu holda bu tavsifni ontologiya deb hisoblash mumkin.

Ba’zi mualliflar “ontologiya” atamasidan fagat dunyo hagidagi bilimlarning spetsifikatsiyalari uchun
foydalanadilar, ya’ni bunday konseptualizatsiyalar, ularning magsadi hech ganday muhandislik muammosini
hisobga olmagan holda Borligning tuzilishini tasvirlashdir. Faylasuflar uzog vagt davomida bunday
konseptualizatsiya bilan shug‘ullanishgan va falsafada “ontologiya™ atamasi aynan shu ma’noda - atrofdagi
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dunyo hagidagi bilimlarning spetsifikatsiyasi sifatida go‘llaniladi. Biroq, dasturchilar boshga turdagi
muammoga duch kelishadi: ular hal qilinishi kerak bo‘lgan muammoning modelini yaratish uchun
konseptualizatsiya gilishadi. Shunday qilib, faylasuflar va dasturchilar konseptualizatsiyani amalga oshirishda
turli magsadlarni ko‘zlaydilar: birinchisi, atrofdagi vogelikning xususiyatlarini tavsiflashga garatilgan,
ikkinchisi, esa aniq vazifaning rasmiy modelini quradi. Falsafiy konseptualizatsiyalar uchun “ontologiya”
atamasi, muhandislik muammolarining konseptualizatsiyasi uchun esa ‘“konseptual sxema” atamasidan
foydalanish taklif etiladi. Oxirgi atama allagachon ma’lumotlar bazasi nazariyasida qo‘llaniladi, bu yerda u
muammoning modelini qurish natijasini bildiradi. Relyatsion ma’lumotlar bazalarida konseptual sxema
ma’lumotlar bazasi sxemasidan boshga narsa emas. Dasturiy ta’minot modellarini konsepsiyalash
spetsifikatsiyalariga murojaat gilish uchun taklif gilingan “konseptual sxema” atamasi kengrog tushunchadir.
Ushbu magolada bunday bo‘linish mavjud emas va biz “ontologiya” atamasi ushbu tavsif ganday magsadda
amalga oshirilganligidan gat’iy nazar, bilimning har ganday tavsifiga murojaat gilish uchun foydalanamiz.

O‘quvchi savol berishi mumkin: falsafiy ma’lumotnomaning ma’lum bir dasturi uchun ontologiyani
qurish bo‘yicha ba’zi o‘ziga xos vazifalardan tashqari, ganday magsadlarda falsafiy ma’noda ontologiyalarni
gurish kerak bo‘lishi mumkin? Ma’lum bo‘lishicha, bunday turdagi spetsifikatsiyalar ontologiya sintezi
vazifasi uchun zarurdir. Ontologiyalarni birlashtirish uchun bu ontologiyalar gandaydir tarzda bir-biriga mos
kelishi kerak: terminologiya izchil bo‘lishi kerak, bir xil sinflarni bildiruvchi atamalar ajratib ko‘rsatilishi
kerak, tasvirlangan faktlar bir-biriga zid kelmasligi kerak. Fagat bu holatda, siz ikkita turli spetsifikatsiyani
bittasiga birlashtirishga harakat gilishingiz mumkin. Bu yerda falsafiy ontologiya yordamga keladi. Birlashgan
ontologiyalar birinchi navbatda falsafiy ontologiyaga biriktiriladi va shu biriktirma asosida birlashgan
ontologiyalar o‘zaro uyg‘unlashadi. Ko‘pgina hollarda falsafiy ontologiyalar juda mavhum bilimlarni
tavsiflaydi, hech ganday aniqliksiz, shuning uchun ular ko‘pincha yuqori darajadagi ontologiyalar deb ataladi.
Masalan, yuqori darajadagi ontologiyada siz moddiy obyekt nima ekanligini, uning nomoddiy obyektdan
ganday farq qilishini va shunga o‘xshash narsalarni tasvirlashingiz kerak bo‘ladi. Hozirgi vagtda mavjudlikni
konsepsiyalash uchun turli yondashuvlardan foydalanadigan juda ko‘p yuqori darajadagi ontologiyalar
mavjud; giziggan o‘quvchi ularning tavsifi bilan tanishishi mumkin.

Internetda ontologiyalar

Hozircha hikoya mavhum narsalar hagida edi, endi anigrog narsaga o‘tish vaqgti keldi. Ushbu bo‘limda
biz ontologiyalar Web-sahifalar mazmunini tasvirlash uchun ganday ishlatilishini ko‘rib chigamiz.

Nima uchun veb-sahifa mazmunini tasvirlash kerak

Veb-sahifa mazmuni ontologiyalari veb-gidiruvlar sifatini yaxshilash uchun gidiruv tizimlariga kerak.
Veb-sahifalar mazmunini konsepsiyalashning spetsifikatsiyalarini yaratish g‘oyasi Smart Web yoki Semantic
Web deb ataladigan konsepsiyaning markazida joylashgan. Semantik Internet - bu butunjahon Internet
tarmog‘ining keyingi avlodi bo‘lib, u gipermatnli hujjatlardan tashgari, ushbu hujjatlarning semantikasining
tavsiflarini, shuningdek, ushbu hujjatlarni oxirgi foydalanuvchilarga tagdim etuvchi turli xizmatlarning
semantikasining tavsiflarini o‘z ichiga oladi. Odatda, Semantik Web Webning yaginlashib kelayotgan
versiyasi - Web 3.0 deb ataladigan komponent sifatida aytiladi. Biz Web 3.0 aslida nima bo‘lishini fagat taxmin
gilishimiz mumekin, lekin uning asosiy komponentlaridan biri Semantik Web bo‘lishi anig, unda har bir Web-
sahifa o‘z mazmunining ontologiyasini ham taqdim etadi.

“Web 3.0” atamasi “Web 2.0”dan olingan. Bu atama Internetning hozirgi holatini bildiradi, bu Internet
yaratilgan paytdagi holatdan tubdan farq giladi. Internet boshidanog butun dunyo bo‘ylab targatiladigan
gipermatnli hujjatlar ombori sifatida yaratilgan va Internet bugungi kunda ham shunday bo‘lib golmoqda.
Ammo bu asrning boshidan foydalanuvchilar soni ortib borishi bilan Internet ijtimoiy hodisaga aylandi.
Bugungi kunda ommabop xizmatlar nafagat ma’lumot beruvchi, balki foydalanuvchilarning bir-biri bilan
alogasini ta’minlaydigan xizmatlardir. Bunday xizmatlar “ijtimoiy tarmoqlar” deb ataladi. Ijtimoiy tarmoq
oddiy gipermatnli hujjatlar tarmog‘idan ham foydalanish, ham mafkuraviy jihatdan farq giladigan mutlago
yangi hodisadir. ljtimoiy tarmoglar tarmog‘i Web 2.0. Web 2.0ning oldingi avliod Web o‘rtasidagi eng muhim
farglardan biri shundaki, veb-sahifalar tarkibi foydalanuvchi tomonidan yaratilgan bo‘lsa, eski Internetda bu
hujjatlar omborini ishlab chiquvchilar - veb-sahifalarni joylashtirgan saytlar zimmasiga yuklangan.

Veb-hujjat mazmunining rasmiy spetsifikatsiyasi gidiruv tizimiga gidiruv so‘rovining ma’lum bir veb-
hujjatga muvofigligi to‘g‘risida nafagat ushbu hujjat matnidan olingan sintaktik ma’lumotlarga asoslanib, balki
ma’lumotlar asosida ham xulosa chigarish imkonini beradi. ushbu hujjat mazmunining semantikasi. Bu veb-
gidiruv sifatini sezilarli darajada yaxshilashi mumkin, chunki gidiruv dasturi tomonidan tushunarli bo‘lgan
veb-sahifa dunyosining tavsifi ikkinchisiga tuzilmagan matndan ko ra ko‘prog ma’lumot beradi.

Smart Web g‘oyalari uzoq vagtdan beri W3 hamjamiyati tomonidan gabul gilingan va buning natijasida
o‘n yildan ortiq vagt davomida ushbu g‘oyalarni hayotga tatbiq etish bo‘yicha ishlar olib borilmogda. Buning
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uchun hal gilinishi kerak bo‘lgan birinchi vazifa barcha gidiruv dasturlari tomonidan tushuniladigan standart
tilni ishlab chigishdir. Hozirgacha ikkita shunday til ishlab chigilgan:

1. Resurs tavsifi ramkasi (RDF) veb-resurslarni tavsiflash tizimidir.

2. Web Ontology Language (OWL) veb ontologiyasining tilidir. OWLni RDF tilining kengaytmasi deb
hisoblash mumkin.

Ushbu tillarning tavsiflari quyidagi kichik bo ‘limlarda tagdim etiladi.

RDF tili

RDF [6] veb-kontentni tavsiflash uchun mo‘ljallangan. Semantik Internetda ular ba’zi veb-obyektlar
hagida gapirganda, ular bu obyektlarni resurslar deb atashadi. RDF bunday resurslarni tavsiflash uchun tildir.
Hujjatlarning semantikasining tavsiflari kompyuterlar tomonidan tushunilishi kerakligi sababli, bunday
o‘gishni ta’minlaydigan maxsus agent dasturlarni ishlab chigish kerak. Shuningdek, turli dasturiy ta’minot
agentlari o‘rtasida ma’lumot almashish imkoniyatini ta’minlash kerak. Shunday gilib, RDF nafaqat tilning
0°zi, balki ushbu tilda yozilgan ma’lumotlarni to‘lig o‘qish va almashishni ta’minlash uchun zarur bo‘lgan turli
xil go‘shimcha dasturiy modullarni ham anglatadi. Bu hagigat RDF tili nomida ta’kidlangan.

RDF tilining asosiy elementi uchlikdir. Triple uchta obyektning to‘plamidir:

e mavzu

o obyekt

o predikat

Predikatlar ko‘pincha xususiyatlar deb ham ataladi. Uchlik, shuningdek, subyekt-predikat-obyekt
shaklining grafigi ko‘rinishidagi tasvirga ega bo‘lib, bu yerda subyekt va obyekt tugun sifatida ifodalanadi va
predikat bu tugunlarni bog‘laydigan chekka vazifasini bajaradi.

Matematik nugtayi nazardan, uchlik gandaydir ikkilik munosabatlarning misolidir. Munosabatlar - bu
oldindan belgilangan n natural soni uchun aniq n ta elementdan iborat ketma-ketliklar to‘plami. Agar n = 2
bo‘lsa, u holda munosabat ikkilik deb ataladi, ya’ni ikkilik munosabat - bu juftliklar to‘plami. Masalan,
“turmush gurgan juftliklar” munosabatlari shaklning (“er”, “xotin”) juftlik elementlari to‘plamini belgilaydi.
Har bir uchlik gandaydir ikkilik munosabatdan bitta juftlikni belgilaydi, lekin qo‘shimcha ravishda munosabat
nomini belgilaydi, ya’ni agar er-xotin (“er”, “xotin”) bo‘lsa, munosabatlar “er-xotinlar”, keyin bu juftlik uchlik
(“er”, “er-xotinlar”, “xotin”) bilan ifodalanishi mumkin. To‘liq tavsif uchun munosabatlarni belgilashdan
tashqgari, ularning mazmuniga ham cheklovlar go‘yish kerak. Masalan, “er-xotinlar” munosabatlari uchun bu
munosabatlarning har bir juftligining birinchi elementi erkak, ikkinchisi esa ayol bo‘lishi kerakligini
aniglashtirish kerak. Bunday cheklovni o‘rnatish uchun “erkak” va “ayol” tushunchalarini kiritish kerak, keyin
esa, agar shaklning uchligi bo‘lsa (“ism 17, “er-xotinlar”, “ism 2”), keyin “ism 1” “erkak” tushunchasining
namunasi bo‘lishi kerak va “nom 2” subyekti “ayol” tushunchasining misoli bo‘lishi kerak. Bu deb atalmish
orgali amalga oshiriladi.

Bayonotlar. Bayonotlar uchun o‘zgaruvchilar va mantigiy operatsiyalarni o‘z ichiga olgan til mavjud.
Mantigiy operatsiyalar sifatida quyidagilar bo‘lishi mumkin: mantiqiy “yoki” (dizyunksiya), mantigiy “va”
(bog‘lanish) va mantigiy ergash (implikatsiya). Bayonot doirasini cheklash imkonini beruvchi ekzistensial va
universallik kvantlari ham mavjud. RDF tili tavsiflovchi mantigning matematik apparatiga asoslangan [7].

Tavsif Logic (DL) semantik tarmoglar [8] va kadrlar [9] formalizmalariga asoslanadi, lekin matematik
mantiq apparatidan foydalanadi. Matematik mantigda sintaksis va semantikaga aniq bo‘linish mavjud.
Sintaksis ma’lum bir mantigiy tizim dunyosining elementlari hagida turli xil bayonotlarni yozish uchun
ishlatiladigan tilni belgilaydi. Semantika tasvirlangan dunyoning berilgan cheklovlarni gondiradigan gismini
belgilaydi. Bunday gismlar bir nechta yoki hatto cheksiz ko‘p bo‘lishi mumkin. Dunyoning har bir bunday
gismi berilgan mantigiy tizimning modeli deb ataladi. Keling, tavsiflovchi mantigning sintaksisi va
semantikasiga qo‘yilgan cheklovlarni tavsiflaymiz.

Sintaksis

Har ganday tavsiflovchi mantigning tili quyidagi elementlardan iborat:

e tushuncha nomlarini bildiruvchi unar predikat belgilar to‘plami;

¢ rol nomlarini bildiruvchi ko‘plab ikkilik predikat belgilar.

Konsepsiya va rolga asoslangan konstruktorlar yordamida aniglangan konsepsiya atamalarining
rekursiv ta’rifi. Tushunchalar ularga tegishli bo‘lgan obyektlar to‘plamini bildiradi, ya’ni bular dasturlash
terminologiyasidagi sinflar. Rollar tushunchalar orasidagi munosabatlarni belgilaydi. Terminlar
konstruktorlari ham birinchi tartibli mantiq operatsiyalari, masalan, yuqoridagi birikma, dizyunksiya,
universallik va mavjudlik cheklovlari va boshgalar, shuningdek, rol cheklovlarini belgilovchi amallar, ya’ni.
ikkilik munosabatlar.

RDF Internetning turli gismlarida tagsimlangan resurslarni tavsiflash uchun ishlatilishi kerakligi sababli,
RDF grafigining tugunlari va girralari nomlarini aniglash muammaosini gandaydir tarzda hal gilish kerak, ya’ni
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uchlik elementlari. Buning uchun standart yondashuv go‘llaniladi: har bir element yagona resurs identifikatori
(URI) orgali tavsiflanadi. Odatda, URI yoki URL manzili (Uniform Resource Locator [11]) bo‘lib, u ma’lum
bir manbaning Internetdagi joylashuvi hagidagi ma’lumotni o‘z ichiga oladi yoki ma’lum bo‘shliqda berilgan
resursni identifikatsiya giluvchi URN (Uniform Resource Name [12]) hisoblanadi. Ismlar. Nomlar maydoni
oddiygina nomlangan elementlar to‘plami bo‘lib, ushbu elementlarning nomlari Internetda yagona bo‘lishini
ta’minlash uchun ishlatiladi.

Semantika

Matematik mantiqda odatda mantigiy tizim modeli sifatida ma’lum bir to‘plam go‘llaniladi, uni M deb
ataymiz. Unar predikat belgilar to‘plamining har bir elementiga ushbu to‘plamda ma’lum bir unar munosabat
belgilanadi va to‘plamning har bir elementi ikkilik predikat belgilariga ikkilik munosabat beriladi. Boshgacha
gilib aytganda, M to‘plamning ma’lum bir sinf-kichik to‘plami tushunchaning har bir nomiga mos keladi va
M to‘plamdagi ikkilik munosabat har bir rol nomiga mos keladi. M to‘plamdagi nomlar va munosabatlar
o‘rtasidagi moslikning har bir bunday tayinlanishi (biz uni | deb belgilaymiz) berilgan tavsiflovchi mantigning
modeli yoki uning talgini deb ataladi. Ba’zi to‘plamlarda mantiqiy tizimni talgin gilish klassik yondashuvdir,
ammo RDF grafik talginidan ham foydalanadi. Boshgacha gilib aytganda, yuqorida tavsiflangan uchlikni
ifodalovchi grafik model sifatida harakat gilishi mumkin. Grafiklardagi talginlar hagida batafsil ma’lumotni
hujjatda topish mumkin [14].

Ta’riflovchi mantiglarda so‘zda farglanadi. Terminologik komponent - TBox (terminologik quti) va
hukm komponenti - ABox (tasdiglash qutisi). TBox konsepsiya ierarxiyasi hagidagi bayonotlarni oz ichiga
oladi, ya’ni tushunchalar o‘rtasidagi munosabatlarni belgilaydi va ABoxda shaxslar va tushunchalar o‘rtasidagi
munosabatlarni tavsiflovchi bayonotlar mavjud. Masalan, “har bir foydalanuvchi - bu shaxs” iborasi
“foydalanuvchi” va “shaxs” tushunchalari o‘rtasidagi munosabatni belgilaydi, shuning uchun TBox to‘plamiga
tegishli. “lvan — foydalanuvchi” iborasi “lvan” individual va “shaxs” tushunchasi o‘rtasidagi munosabatni
belgilaydi va Abox to‘plamiga tegishli. Ta’riflovchi mantigda TBox to‘plamining elementlari fagat unar
predikatlar (tushunchalar) bilan aniglangan cheklovlardir; bu ularning ABox to‘plamining bayonotlaridan
fargidir. Agar tavsif mantiqiy modellari bo‘yicha xulosa chigarish protsedurasini qurish imkoniyatini ko‘rib
chigsak, TBox va ABox bo‘yicha bayonotlarni farglash foydali bo‘ladi. TBox bayonotlari “tasniflash”
xususiyatlarini belgilaydi va ABox bayonotlari shartli ravishda “namuna tekshiruvi” deb nomlanishi mumkin
bo‘lgan xususiyatlarni belgilaydi. Ushbu to‘plamlar bo‘yicha xulosalar ishlashda sezilarli darajada farg gilishi
mumekin, shuning uchun har bir komponent uchun alohida xulosa algoritmlarini amalga oshirish mantigan.
Ta’riflovchi mantigning ko‘plab standart turlari mavjud bo‘lib, ular mantigning ushbu turlarida ko‘rsatilishi
mumkin bo‘lgan munosabatlar turlari bo‘yicha turli cheklovlar bilan belgilanadi. Biz ularni bu yerda sanab
o‘tmaymiz, biz aniq bir misolga murojaat gilamiz.

OWL tili

OWL (Web Ontology Language [17]) ontologiyalarni tavsiflash uchun mo‘ljallangan va W3
konsorsiumi tomonidan shu magsadda ishlab chigilgan tildir. OWL RDF va RDFS uchun kengaytma sifatida
qurilgan. Bu shuni anglatadiki, asosiy konstruksiya RDF tripletidir. Shu nugtayi nazardan, OWLni RDFSning
kengaytirilgan versiyasi sifatida ko‘rish mumkin, bu nafaqat sinflar va xususiyatlarni tavsiflash, balki ulardan
foydalanishga cheklovlar o‘rnatish imkonini beradi. Ta’riflovchi mantiq tilida bu shuni anglatadiki, OWL
asosidagi mantiq munosabatlarni tavsiflashdan tashgari, ushbu munosabatlar o‘rtasidagi munosabatlarni va
ikkinchisiga nisbatan turli xil cheklovlarni belgilaydigan aksiomalarni o‘z ichiga oladi. OWL tilining asosiy
elementi boyo‘g*‘li sifatida belgilangan barcha sinflar sinfidir: Class. Boyqush: Sinf sinfi yugorida muhokama
gilingan rdfs: Class sinfining namunasidir. Har ganday OWL klassi boyqushning namunasi sifatida
ko‘rsatilishi kerak: Sinf klassi. Misol uchun, agar biz Inson (shaxs) sinfini aniglamogchi bo‘lsak, unda biz
uchlikni ko‘rsatishimiz kerak.

Xulosa. Ushbu ishda ommabop shaklda o‘quvchini ontologiya tushunchasi va ushbu tushunchaning
kompyuter tizimlarida go‘llanilishi bilan tanishtirishga harakat gilingan. Tagdimot juda mavhum bo‘Imasligi
uchun Internetda ontologiyalardan foydalanishning aniq bir misoli tavsifi berildi - ontologiyalar ko‘rinishidagi
veb-sahifalar tarkibining tavsifi. Bunday tavsiflar uchun W3 konsortsiumi maxsus tillarni ishlab chigdi: RDF
va OWL. Maqgolada ular hagida gisgacha ma’lumot berilgan. Muallif asarda keltirilgan ma’lumotlar
o‘quvchiga nafagat “ufqlarni kengaytirish” sifatida foydali bo‘ladi, balki informatikaning turli yo‘nalishlari
bo‘yicha aniq loyihalarni amalga oshirish uchun ozuga bo‘ladi, degan umidda.
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Jamshid ATAMURADOV Sunnatullo FARMONOV
Buxoro davlat universiteti Buxoro davlat universiteti talabasi
axborot texnologiyalari kafedrasi katta
o‘qituvchisi

QIYIN TUSHUNILADIGAN YOKI TASAVVUR ORQALI O‘RGANILADIGAN
FANLARNING VR TEXNOLOGIYALARI ORQALI YANADA YAXSHIROQ YORITIB
BERISH IMKONIYATLARI

Qiyin tushuniladigan yoki tasavvur qilish orgali o ‘rganiladigan fan va mavzularni o ‘rganishda,
laboratoriya mashg ‘ulotlari, amaliy mashg ‘ulotlarni bajarishda ¢« /im oluvchilar turli giyinchiliklarga duch
kelishadi, ushbu magolada mavjud muammolar va hal gilishi mumkin bo ‘lgan yechimlar ko ‘rib chigilgan.

Kalit so‘zlar: VR, VR texnologiyalar, VR laboratoriya mashg ‘ulotlari, abstrakt, 360 kontent, 3D model,
VR darsliklar, Al sun’iy intelekt, Al sun’iy aql, VR muolajalar, VR-University, VR-School.

Ilpu usyuenuu Hayx u mem, KOmMopvie MpPyOHO NOHAMb ULU HOCPEOCNBOM 8000PANCEHUS, CIYOeHMbl
CMATKUBAIOMCS C PA3TUYHBIMU MPYOHOCHAMU NPU NPo8edeHUlU NAO0PAMOPHLIX 3aAHAMUL, NPAKMULECKUX
SCZH}ZmulZ, 6 Mol cmamve Mol paccmompum cywyecmeyroujue np06/l€Mbl U 603MOIICHbLE NYMU UX PEULEeHUA.

Knwuesvie cnoea: VR, mexnonozus VR, nabopamopus VR, annomayus, 360-2padycuuiii konmenm, 3D-
MmoOensw, yueonuku no VR, uckyccmeennwviti unmennexm Al, uckyccmeennvwiii unmennekm Al, memoowst VR, VR-
University, VR-School.

In the study of sciences and topics that are difficult to understand or through imagination, students face
various difficulties in conducting laboratory classes, practical exercises, in this article we will consider the
existing problems and possible solutions, out.

Key words: VR, VR technology, VR lab, abstract, 360 content, 3D model, VR textbooks, Al artificial
intelligence, Al artificial intelligence, VR treatments, VR-University, VR-School.

Kirish. Ta’lim maskanlarida kuzatganlarimdan kelib chigib, gaysi ta’lim maskanini olmaylik, biz
o‘qishni boshlaganimizdan toki bitirgunimizga gadar bir xil ko‘rgazmalar, partalar, stullar, xonalar barcha-
barchasi o°‘zgarishsiz bir xilligicha qolaveradi. Endi o‘ylab ko‘ring, maktabda 9 yil, kollejda 3 yil, institutda
esa 4 vyil bir xil parta bir xil sinflardagi ko‘rgazmalar orgali ta’lim olayotgan yoshlarda ta’limga bo‘lgan
gizigish gay darajada bo‘lishi mumkin? Bunga yechim sifatida sinf xonasi devorlarini to‘liq ekranlar va
animatsiyalarga aylantirishni va bu orgali har bir dars va fanga yangi olam paydo bo‘lishi mumkin. Har bir
dars uchun sinf xonasi devorlari shu mavzuga uyg‘un tarzda o‘zgarib borishi va bu orgali o‘quvchining bor
e’tiborini sinf xonasiga garatish mumkin. Ammo bu yechim ham optimal yo*‘l bo‘la olmaydi, sinf devorlaridagi
tasvirlar orgali ta’lim oluvchilarni shu muhit va olamga tushub golgandek taassurot uyg*otish giyin va bu katta
mablag‘ talab gilib golmay, o‘quvchilar laboratoriya mashg‘ulotlari va amaliy mashg‘ulotlarni yana an’anaviy
tarzda o‘rganishga majbur bo‘lishadi.

Asosiy gism. Zamonaviy VR texnologiyalari orgali yuzaga keladigan mavjudlik hissi tufayli ta’lim
oluvchilar o‘rganilayotgan muhitda yashab, tajribalar va amaliy mashg‘ulotlarni xavfsiz, chigindisiz samarali
amalga oshirishlari mumkin.

VR: (inglizcha virtual reality, VR, sun’iy reallik) - bu texnik vositalar yordamida yaratilgan, insonga
uning sezgilari: ko‘rish, eshitish, teginish va boshqalar orgali uzatiladigan dunyo. Virtual hagigat ham ta’sir
gilishni, ham ta’sirga javoblarni simulyatsiya qiladi. Hagigat tuy’ularining ishonchli kompleksini yaratish
uchun real vaqt rejimida virtual hagigat xususiyatlari va reaksiyalarining kompyuter sintezi amalga oshiriladi.

Asosiy gism. Hozirgi zamonaviy texnologiyalar orgali yaratilayotga turli antimatsion o‘yinlar,
Instagram, Telegram, TikTok, YouTube kabi ijtimoiy tarmoglar ta’sirida ulg‘ayayotgan yoshlarni an’anaviy
bir xil ko‘rinishdagi sinf xonalari, kitoblardagi yozuv va rasmlar orqgali yoshlarga ta’lim berilganda tabiiyki
bilim olishga bo‘lgan gizigishlari tushib boraverishi bilan bir gatorda doimiy bir xil ramkada ta’lim berilgan
bolalarda ijodkorlik va yaratuvchanlik gobilyati ham giyin shakillanadi yoki umuman shakllanmay qolishi
mumkin. Hozirda ta’limda quyidagi muammolar ko‘prog uchrab kelmogda:

~ yoshlarning bilim olish va mavjud davlat ta’lim maskanlarida ta’lim olishga bo‘lgan gizigishini
kamayib borishi;

~ masofaviy ta’limning moodle tizimlarida ta’lim beruvchi va oluvchining real vaqt davomiyligida
mulogotining yo‘qligi;

~ ko’z orqali ko’rish imkonsiz bo’lgan abstrakt olam hagidagi bilimlarni egallashdagi giyinchiliklar;

225



~ an’anaviy ta’lim tizimi va metodlari orgali eng yuqori o‘zlashtirish imkonining atigi 60-70%da
ekanligi;

~ laboratoriya asbob va uskunalaring tannarxi qimmatligi sababli amaliy laboratoriya xarajatlarining
kattaligi;

~ kimyo, fizika, biologiya kabi fanlar laboratoriya predmetlarining yaroglilik muddatining tez o‘tib
golishi va yarogsiz holatga oson kelib golishi.

~ laboratoriya predmetlarini, ya’ni turli moddalar, ogsil va boshga materiallarni sifatli saglash bilan
bog‘lig muammolarning mavjudligi va bu katta mablag® va maxsus e’tibor talab gilishi;

~ tarix, geografiya, zoologiya kabi fanlarni o‘rganishdagi zamon va makon bilan bog‘lig muammolar;

~ insonlarda balandlik go‘rquvini yengish, fobiya, travmadan keyingi stress buzilishi bilan bog‘liq
psixologik muammolar;

~ harbiy sohada harbiy tajriba va amaliyotlar uchun sarflanadigan katta xarajatlar, gayta takrorlash
imkonsiz bo‘lgan turli missiyalar va muhitlardagi taktik amaliyotlar.

Zamonaviy VR texnologiyalarini ta’lim tizimiga go‘llash va VR darsliklar, VR laboratoriyalar, mavzuga
mos 360 media mahsulotlari, 3D modellarni yaratish orqgali yugoridagi muammolarga quyidagicha yechimar
topishimiz mumkin:

v' o‘quvchilarni virtual olamga shong‘itish orgali ta’lim olishga gizigtirish;

v Al sun’iy agl tizimini darsliklar va platformalarga go‘llash orgali ta’lim beruvchilarning mavzu va
fanni o‘rganishdagi yuzaga keladigan taklif va savollariga real vaqt mobaynida javob olish imkonining
mavjudligi;

v Al sun’iy agl tizimini go‘llash orgali o‘quvchilarning darsga ganchalik darajada e’tibor gilayotganini
nazorat gilish va to‘liq e’tiborini mavzuga yo‘naltirish imkonining mavjudligi;

v' abstrakt olamni virtual reallik yordamida to‘liq ochib berish;

v" o‘quvchilarga giyin tushuniladigan va tasavvur gilish orgali o‘rganiladigan fan va mavzularni 90%
va undan yugori natija bilan o‘rgatish;

v laboratoriya asbob-uskuna va materiallari uchun ketadigan sarf-xarajatlarni kamaytirish;

v" ta’lim olishdagi zamon va makon bilan bog‘lig muammolarni yo‘qotish;

v' laboratoriya ashob-uskuna va predmetlarining virtual modelini yaratish orgali yarogsiz bo‘lib golishi
mumkin bo‘lgan modda va predmetlardan butunlay voz kechish imkoni orgali Ekologiyaga juda katta salbiy
ta’sir ko‘rsatadigan chigindilardan qutilishga erishish mumkin;

v" virtual modelini yaratish orgali laboratoriya moddalari va predmetlarini saglash uchun maxsus muhit
va zarur texnik vositalar uchun ortigcha harajatlardan qutilish;

v' virtual olam va modullarni yaratish orgali istalgan zamonga va vaqtga sayohat gilib, o‘sha vaqtdagi
vogea va hodisalarni gahramonlar bilan yonma yon turgan holda o‘rganish imkoniyati;

v" psixologik muammolari bo‘lgan insonlarga VR muolajalar, tajribalar yordamida yordam berish va
davolash;

v" harbiy sohada navigatsiya, omon qolish va giyin va murosasiz vaziyatlarda jamoaviy ishlash kabi
o‘rganish ko‘nikmalariga ajoyib realizm yordamida erishish mumkin. Boshga hech ganday texnologiya bu
darajadagi ishtirok yoki tajribani VR bilan bir xil darajada ta’minlay olmaydi.

Al: (inglizcha sun’iy intellekt) — bu an’anaviy ravishda insonning vakolati deb hisoblangan ijodiy
funksiyalarni bajarish uchun aqglli tizimlarning mulki.

3D model: - bu har ganday bir matematik muvofiglashtirishga asoslangan uch o‘lchov orgali
ixtisoslashgan dasturiy ta’minot.

360 media — bu gamrab oluvchi sharsimon maxsus texnikalar orgali yaratiluvchi audi, video, foto
mahsulotlar.

Real ta’lim tizimida guruhdagi har bir ta’lim oluvchi bilan bir vagtda shug‘ullanishning imkoniyati
mavjud emas. Ta’lim oluvchilar, e’tibordan chetda qolishsa o‘z-o‘zidan mavzudan chalg‘ishga olib kelishi va
ta’lim sifatiga salbiy ta’sir ko‘rsatishi mumkin.

2020-yil butun dunyoda Pandemeya e’lon gilingan bir vagtda butun sanoat, ijtimoiy soha, ta’lim sohasi
to‘xtab qoldi. Insonlar masofalashuvga majbur bo‘lishdi. Ta’lim tizimida yechim sifatida Moodle tizimlari va
zoom platformalar rivojlandi. Ammo Moodle tizimi bilimlarimizni amaliyotda sinab ko‘rish imkoniyatini
cheklab go‘ygan edi. Shuningdek, Moodle tizimida ta’lim olganda ta’lim beruvchi va ta’lim oluvchi orasida
mulogotning ma’lum vagqt talab gilishi yoki umuman mulogotning iloji yo‘qligi, o‘rganish bilan parallel holda
yuzaga kelishi mumkin bo‘lgan ehtimoliy savollarga javobning bo‘Imasligi kabi o‘ta muhim muammolar
mavijud. Bank tizimi ham butunlay to‘xtab goldi, internet saytlar orgali bank xizmatlari ko‘rsatishda turli
muammolar paydo bo‘la boshladi.
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Pandemeya bizga turli ofat va dilxiraliklar bilan bir gatorda yangi imkoniyatlar ham yaratdi. Xususan,
video konfrensiyalar, masofaviy xizmatlar ko‘rsatish sohasi, marketing sohasi, moodle tizimi rivojlandi. Shu
bilan bir gatorda VVR-University, VR-School kabi yangi tizimlar ishlab chigildi. Ta’lim maskanlari darslarni
VR-gadjetlar va platforma dasturlar orgali o‘ta boshlashdi.

Muhokamlar va natijalar. VR-classroom yordamida dars o‘tilganda Al sun’iy agl tizimini qo‘llash
orgali ta’lim oluvchilarning har soniyasini kuzatish, uning bilim berilayotgan doska yoki virtual modelga
ganchalik tarzda garayotganidan va shunga o‘xshash tamoyillarni Al sun’iy intellekt yordamida o‘rganib,
ta’lim oluvchiga aynan o‘sha yerdan 360 kontentni moslab doska yoki VR modelni ochib berishimiz mumkin.
Al sun’iy agl tizimidan foydalangan holda har bir ta’lim oluvchining mavzu yuzasidan beriladigan savollariga
shu real vagt mobaynida javob berib borilishiga erishish mumkin.

VR-classroom — bu zamonaviy VR texnologiyalari bilan jihozlangan va ta’lim oluvchilarning yanada
yaxshirog ta’lim olishi uchun imkon beruvchi sinf xonasi.

VR to‘plamini sotib olish orqgali har bir oila farzandlari ehtimoliy pandemeya, karantin va tabiiy
ofatlarga garamasdan VR darsliklarni internetdan yuklab olish orgali bemalol uylarida turib fanlardan nazariy
bilimlarni olish bilan bir gatorda, olgan bilimlarini uydan chigmagan holda tajriba gilib ko‘rishlari ham
mumkin. Bu esa ham ta’lim xarajatlarining gisgarishiga ham ta’limning uzluksiz olib borilishiga juda kata
imkon yaratadi. Ta’lim oluvchilar o‘zlari tasavvur gilgan va istaydigan muhitlarida ta’lim olish imkoni ham
beriladi.

Masalan: Pekinda o‘tkazilgan tadgiqgotda bir guruh talabalar VRdan foydalanishni o‘rgandilar, nazorat
guruhi esa an’anaviy o‘qitish usullari orgali o‘rgandilar. Darhol post-testda VR guruhi o‘rtacha 93%, nazorat
guruhi o‘rtacha 73% ball to‘pladi. Ikki haftadan so‘ng, nazorat sinovi o‘tkazildi va yana VR guruhi nazorat
guruhiga garaganda yaxshiroq ishladi: VR guruhi uchun o‘rtacha ball 90%, nazorat guruhi uchun o‘rtacha ball
68%. Xuddi shu tadgiqgot shuni ko‘rsatdiki, o‘quv oldidan test sinovlarida o‘rtacha ko‘rsatkichdan past bo‘lgan
talabalar VR - takomillashtirilgan o‘quv dasturidan o‘tib, testning eng yaxshi to‘purarlaridan ustun bo‘lishdi.
Butun dunyo vertuallashayotgan bir paytda O‘zbekiston uchun ham virtuallashuv imkonini yaratish, ta’lim
tizimidagi 90% gacha bo‘lgan samaradorlikka erishish imkoniyati. Shuningdek, igtisodiyotda 2014-yilda
Bostonda joylashgan “Fidelity Investments” moliyaviy xizmatlar kompaniyasining investorlar uchun
“StockCity” onlayn dasturining yaratilishi, 2017-yildan boshlab Buyuk Britaniya va AQSHda ham harbiy
o‘quv mashg‘ulotlarida VR texnologiylaridan foydalanib kelishayotganligi, dunyoda tashvish fobiya,
depressiyani davolash uchun samarali go‘llab kelishayotganliklari, 2018-yildan boshlab VR dan jarrohlik
amaliyotlari va protseduralarda foydalanishni boshlanilishi, ta’lim tizimida 2019-yil 7-fevralda UNICEF
tashkiloti tomonidan Nigeriyalik o‘quvchilar uchun amalga oshirgan “VR Imisi 3D” loyihasini amalga
oshirilishi, Gucci, NIKE kabi nufuzli kompanyalar o‘zlarining virtual krassovkalarini 7$ dan boshlab 500$
gacha sota boshlaganlari - butun dunyo vertuallashayotganining yorgin misollaridir.

Dunyoning yetakchi ta’lim maskanlari hozirda VR laboratoriya va sinf platformalarini yaratish orgali
ta’limning yanada samarali usuliga o‘tishmogda. Masalan:

» Janubiy Kaliforniya universitetining aglbovar gilmas eksperimental VR laboratoriyasi harbiy
tayyorgarlik simulyatsiyasini yaratish uchun yangi ko‘ngilochar vositalari va virtual hagigat minigarnituralari,
giper-realistik ragamli odamlar bilan ishlashi bilan mashhur;

+ Dona Ana jamoatchilik kolleji (Nyu-Meksiko shtati): Virgin Galactic/Challenger Center Outreach
loyihasi virtual aerokosmik simulyatsiya tajribasini taqdim etadi va VRda kosmik parvoz asoslarining asosiy
tushunchalarini tushuntiradi;

» Bahcesehir universiteti (Turkiya): VitiVR uzumchilik ta’limi tajribasi gishlog xo‘jaligi, vinochilik,
uzumchilik fakultetlari va vinochilik uchun uzumchilik amaliyotini o‘rgatadi;

+ Oklaxoma shtati universiteti: AR-ga asoslangan mobil ilovalar loyihasi - bu jismoniy nugsoni
bo‘lgan va insult tufayli xotirani yengil yo‘qotadigan shaxslar uchun hagigatga asoslangan obyektlarning
joylashuvi va ma’lumotlarining kengaytirilgan tizimi;

» Kajaani amaliy fanlar universiteti (Finlyandiya): VirtualAutoedU - bu avtomobil mexanikasini
o‘rganish uchun o‘yinlashtirilgan VR muhiti;

» Kanterberi universiteti (Yangi Zelandiya): O‘rgimchak terapiyasi fobiyasi AR -dan foydalanib,
odamlarga araxnid go‘rquvi bilan xavfsiz va virtual tarzda kurashishga yordam beradigan virtual o‘rgimchak
yaratdi.

VR darslik va platformalarni yaratish uchun zarur bo‘lgan texnik va dasturiy vositalarni sotib olib VR-
soft laboratory tashkil etish lozim. Zaruriy texnik va dasturiy taminotga ega bo‘lganimizdan so‘ng daturchi,
pedagoglar, metodistlar, marketolog va grafik dizaynerlar 360 video mantajchi va 360 video operatorlardan
iborat guruhni shakllantirish lozim. Guruh bilan birgalikda talabni o‘rganish orgali Oliy va o‘rta maxsus ta’lim
vazirligi, Xalq ta’limi vazirligi bilan hamkorlikda zaruriy fan yoki mavzu tanlanadi va shu tanlangan mavzu
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yoki fanlar asnosida amalga oshirish rejasi tuziladi. Amalga oshirish rejasi tuzilganidan so‘ng bosgichma-
bosgich reja asosida ish olib boriladi.

Respublikaning barcha oliy va o‘rta maxsus ta’lim maskanlarida, xususiy va davlat maktablarda VR sinf
xonalari yaratib dars jarayonlarini tashkil etish va har bir ta’lim maskani o‘ziga kerak bo‘ladigan VR dars
mavzulari yoki laboratoriya mashg‘ulotlarini o‘zlari mustaqil yarata olish imkoniyatini yaratish lozim. Shunda
oliy va o‘rta maxsus ta’limdagi ta’lim oluvchi va professor o‘qtuvchilar o‘zlarining ilmiy ishlanmalarini
tagdimot qilish va ular ustida turli yangilanish, o‘zgartirishlar olib borishda zamonaviy va juda qulay samarali
VR texnologiyasidan foydalanishlari mumkin. VR texnologiyalarini ta’lim tizimiga olib Kirish texnologiya
hagida chuqur bilim va ko‘nikmalarni yaratadi, bu esa Vertual Reallikni turli ijtimoiy igtisodiy va tijoriy
magsadlarda ham go‘lashga yo‘l ochadi, rivojlanishiga sabab bo‘ladi. Barcha fanlar va laboratoriya xonalarini
o‘zida jamlagan 15 kishi bir vagtning o‘zida ta’lim olishi mumkin bo‘lgan VR sinf xonasi 152 053 720 so‘mga
yaratish mumkin.

VR-classroomlarni ochish orqgali ta’lim oluvchilarning fanni o‘zlashtirish imkoniyatlari 75%dan
90%gacha oshirish mumkin, laboratoriya va amalyotlar uchun ketadigan sarf xarajatlarni 50- 60%gacha
gisgaartirish mumkin. Laboratoriya va turli amaliy mashg‘ulotlardan so‘ng hosil bo‘ladigan chigindilar
ekologiya uchun bir kata muammo bo‘lib sanaladi, VR texnologiyasi orgali bu tajriba va laboratoriya
mashg‘ulotlarini amalga oshirsak, tabiatga hech ganday ortigcha chigindilar chigmaydi. Shuningdek harbir
loyihaning igtisodiy yutuglari ham inobatga olinadi, Dunyo bozorida VR dasturlar va platformalar narxlari:

Agar biz VR darsliklar va modullarni o‘zimiz ishlab chigarishni yo‘lga qo‘ysak: 6 oyda 10 darslik
chiqgara olsak, o‘rtacha 2500$ dan hisoblaganda loyiha 6 oyda 25000$ mablag* keltiradi.

VR darslik va platformalarni yaratish imkonini beruvchi 10 kishidan iborat darslik yaratuvchilari
proffisional ishlashi mumkin bo‘lgan laboratoriya uchun esa 289 496 223 so‘m sarflanadi (asbob uskuna va
jihozlar uchun narxlar NDSsiz ko‘rsatilgan).

VR classroomlar ochish samaradorligi quyidagilar orgali baholanadi: VR darsliklar, VR
laboratoriyalarga bo‘lgan talablarni tahlil gilish. Ta’lim beruvchi va ta’lim oluvchilardan so‘rovnomalar olish
va tahlil gilish. VR classroom orgali ta’lim oluvchilarning fan va bilim olishga bo‘lgan gizigishlarini aniglash
uchun so‘rovnomalar o‘tkazish, bilimini aniglash uchun test sinovlari va amaliy mashg‘ulotlar o‘tkazish.

Oliy va o‘rta maxsus ta’lim vazirligi va Xalq ta’limi vazirligi bilan hamkorlikda VR darsliklarga ehtiyoj
yugori bo‘lgan fanlar va mavzularning birinchi to‘plami saralanadi. Zaruriy texnik va dasturiy vositalarni
o‘zida jamlagan VR-soft laboratoryni tashkil etishimiz, Dasturchi, marketolog, metodist, pedagog, 3D grafik
dizayner, 360 video mantajchi va 360 video operatorlardan iborat professional jamoani shakllantirishimiz.
Internetda mavjud darslar va laboratoriya modullarini bazasini to‘plash va mahalliylashtirish yoki foydalanish
yechimlarini ta’lim beruvchilarga o‘rgatib borish. Talabdan kelib chiggan holda tasavvur qilish orgali
o‘rganiladigan yoki tushunilishi giyin bo‘lgan abstrakt olam bilan bog‘lig bo‘lgan o‘ta muhim mavzu va
darslarni VR modelini yaratishimiz. Tayyorlagan VR darslarimizni ta’lim beruvchilarga foydalanish ko‘nikma
va texnika qoidalarini o‘rgatib, VR sinf xonalarini yaratish orgali VR darslarni o‘rgatib borishimiz, ta’lim
maskanlari bilan alogada bo‘lgan holda ehtimoliy hollarni bartaraf etishda yordam berib borishimiz lozim.

Xulosa. Zamonaviy VR texnologiyalari ta’lim oluvchilarga inson tanasining mikrokosmosidan tortib,
guyosh tizimining uzoq qirralariga gadar hamma narsani 3D formatida o‘rganishga yordam beradi. Yugori
samarali protsessorlar realizmni virtual vogelikka go‘yib, ajoyib animatsiya, fizika, fazoviy audio va boshqalar
orgali tajribalarni jonlantiradi. An’anaviy ta’lim tizimi va metodlari orgali eng yugori o’zlashtirish imkoning
atigi 50-60% da, VR texnologiyalari orgali o‘tilgan darslarning o‘zlashtirish imkoni esa 87-90% ni tashkil
giladi. VR texnologiyalari yordamida amalga oshiriladigan laboratoriya mashg‘ulotlari esa inson hayoti va
sog‘ligi uchun xavfsiz, ekologik jihatdan chigindisiz, nisbatan arzon va bajarish oson bo‘lib hisoblanadi.
Ta’lim maskanlari uchun eng yaxshi VR tizimlari sinfni kerakli o‘quv muhitiga aylantira oladi. VR qurilmalar
virtual dunyoni yaratgani uchun siz vaqt o‘tishi bilan, masalan, gadimgi Misr va Temuriylar davriga ham
sayohat gilishinggiz mumkin. Agar VR texnologiyalar ba’zi maktablar uchun juda gimmat bo‘lsa, VR darslarni
gog‘oz kartondan yasalgan Google Cardboardlar va smartfonlar orgali atiga 5% evaziga amalga oshirish
mumkin. Bu katta yutug!
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