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opportunities were investigated. The collected data were processed using statistical analysis, which
allowed for the formulation of scientific conclusions.

The main objective of the research methodology was to develop an effective model for the use
of artificial intelligence technologies in preparing future technology teachers and to justify its
pedagogical effectiveness in the conditions of digital manufacturing.

Results and Discussion. In order to determine the effectiveness of using artificial intelligence
technologies in preparing future technology teachers under the conditions of digital manufacturing,
experimental research was conducted. The study involved 120 students from the 2nd to 4th years of
the “Technology Education” program and 18 university professors and instructors.

At the initial stage, the participants’ knowledge and practical skills related to the use of
artificial intelligence technologies were examined. The questionnaire results showed that 32% of
students regularly used Al tools, 41% used them partially, and 27% had little or no experience with
such technologies. These findings indicated the necessity of a systematic pedagogical approach in this
area.

During the experiment, virtual laboratories, adaptive learning platforms, simulation software,
and Al-based assessment systems were integrated into the educational process. These tools were
especially effective in modeling technological processes and visually explaining production systems.
Students demonstrated greater interest and engagement during practical lessons supported by digital

simulations. The following table presents the results before and after the experiment.

Table 1
The following table presents the results before and after the experiment
Indicators Before Experiment (%) After Experiment (%0)
High  level of digital
28 67
competence
Effective use of Al tools 32 74
Independent design skills 36 71
Innovative thinking level 41 78
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As shown in the table, significant improvement was observed in all indicators after the
experimental implementation. In particular, the effective use of Al tools increased from 32% to 74%,
confirming the practical value of artificial intelligence technologies in teacher preparation.

Interviews conducted with university instructors also revealed positive opinions regarding the
implementation of Al technologies. According to them, adaptive learning systems strengthen
individualized instruction, while virtual laboratories reduce the need for extensive material and
technical resources. In addition, automated assessment systems save time and improve the objectivity
of evaluating students’ learning outcomes.

The analysis demonstrated that the use of artificial intelligence technologies in preparing
future technology teachers not only improves professional competencies but also enhances the quality
of education, strengthens practical training, and supports the preparation of pedagogical specialists
who meet the demands of modern digital manufacturing.

At the same time, several challenges were identified. These include insufficient technical
infrastructure in some higher education institutions, limited digital competence among teachers, and
the lack of specialized methodological support. Addressing these issues remains an important
direction for future research and educational reform.

Conclusion. The use of artificial intelligence technologies in preparing future technology
teachers in the context of digital manufacturing is one of the most relevant and promising directions
of modern education. The rapid development of automation, robotics, digital control systems, and the
widespread implementation of the Industry 4.0 concept require significant modernization of
technology education and teacher training systems.

The results of the study demonstrated that Al-based virtual laboratories, simulation software,
adaptive learning platforms, and automated assessment systems significantly contribute to the
development of professional competencies among future technology teachers. In particular, these
technologies positively influence digital competence, independent design skills, innovative thinking,
and practical training. Experimental results confirmed that the integration of Al tools improves both
the effectiveness and quality of the educational process.

Furthermore, artificial intelligence technologies support individualized learning, optimize

time and educational resources, and strengthen the connection between education and real production
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environments. This creates favorable conditions for preparing competitive, creative, and
professionally competent technology teachers who can meet the demands of modern industry.
However, some challenges remain, including insufficient technical infrastructure in higher
education institutions, limited methodological support, and the inadequate digital readiness of some
teaching staff. These factors hinder the full implementation of Al technologies in teacher education.
In the future, it is necessary to improve Al-based educational environments in universities,
enhance the digital competence of pedagogical staff, and develop innovative teaching methodologies
adapted to digital manufacturing conditions. This will ensure the preparation of highly qualified and

modern technology teachers capable of contributing effectively to the development of society and

industry.
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Annotatsiya. Ushbu magolada ragamli ishlab chigarish sharoitida bo ‘lajak texnologiya
o ‘gituvchilarini kasbiy tayyorlash jarayonida sun’iy intellekt texnologiyalaridan samarali
foydalanishning istigbollari tahlil gilinadi. Zamonaviy ishlab chiqgarish tizimlarida avtomatlashtirish,
robototexnika, ma’lumotlarni qayta ishlash va aglli boshgaruv tizimlarining keng joriy etilishi
texnologiya ta’limi mazmunini yangilashni talab etmoqda. Shu nuqgtai nazardan, bo ‘lajak
o ‘gituvchilarning ragamli kompetensiyasi, innovatsion fikrlashi hamda sun iy intellekt vositalaridan
pedagogik va amaliy faoliyatda foydalanish ko nikmalarini shakllantirish muhim ahamiyat kasb
etadi. Maqgolada sun iy intellekt asosidagi ta 'lim platformalari, virtual laboratoriyalar, simulyatsion
dasturlar va adaptiv o ‘gitish tizimlarining afzalliklari yoritilgan. Shuningdek, ularning texnologiya
fanini o ‘gitishda samaradorlikni oshirish, individual yondashuvni ta’minlash va ta’lim sifatini
yaxshilashdagi o ‘rni asoslab berilgan.

Kalit so‘zlar: ragamli ishlab chigarish, sun’iy intellekt, texnologiya ta’limi, bo ‘lajak
o ‘gituvchi, kasbiy tayyorgarlik, ragamli kompetensiya, innovatsion pedagogika, virtual laboratoriya,

adaptiv ta 'lim, simulyatsion dasturlar

ARTIFICIAL INTELLIGENCE AS A BRIDGE BETWEEN TECHNOLOGICAL
EDUCATION AND PRODUCTION
J.R.Mukitdinova, NamSPlI, p.f.f.d.(PhD)
S.E.Tojakhmedova, NamSPI, student
Abstract: This article analyzes the prospects of effective use of artificial intelligence
technologies in the professional training of future technology teachers in the context of digital
manufacturing. The rapid development of modern production systems, including automation,
robotics, data processing, and intelligent control systems, requires the updating of the content of
technology education. In this regard, the formation of future zeachers’ digital competence, innovative
thinking, and practical skills in using artificial intelligence tools in pedagogical and professional
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activities is of great importance. The article highlights the advantages of Al-based educational
platforms, virtual laboratories, simulation software, and adaptive learning systems. It also
substantiates their role in improving the effectiveness of teaching technology subjects, ensuring an
individualized approach, and enhancing the quality of education.

Keywords: digital manufacturing, artificial intelligence, technology education, future teacher,
professional training, digital competence, innovative pedagogy, virtual laboratory, adaptive learning,

simulation software.

HCKYCCTBEHHBIM MHTEJUIEKT, KAK MOCT MEXKJIY TEXHOJOIHYECKHM
OBPA3OBAHUEM U IMTPOU3BOJACTBOM
K.P.MyxuraunoBa, HamI'TIU, x.1.¢.1.(PhD)
C.2.Toxnaxmenosa, HamI'TIN, ctynentka

Annomayua. B OanHOU cmamve  AHATUBUPYIOMCA — NEPCHeKMUebl  dQhexmusHozo
UCNONb308AHUSL  EXHONO02UUL UCKYCCIMBEHHO20 UHMeNIeKma 8 npoyecce NpogheccuoHaIbHoll
nO020MOGKU OYOyWux yuumesneti MmexHoI02Uuu 8 YCI08Uix yuppoeozo npouszsoocmea. bvicmpoe
pazeumue co8PeMeHHbIX NPOU3BOOCIBEHHBIX CUCMEM, 6KIIOYAsL ABMOMAMU3AYUIO, POOOMOMEXHUKY,
00pabomkKy OaHHLIX U UHMENIIeKMYAlbHble CUCMeMbl YApasieHus, mpedyem O0OHOBIeHUs
COO0EPAHCAHUSL MEXHON0SUYeCK020 00pa3zoeanus. B smoil cesasu ocoboe 3nauenue npuobpemaem
Gopmuposarue yudposol KoMnemeHmHocmu 6y0yuux neoaco208, Ux UHHOBAYUOHHO20 MblULTEHUS,
a makdce NPAKMULECKUX HABLIKOG UCHOIb308AHUSL MEXHOIO2UN UCKYCCMBEHHO20 UHMELIEKMA 8
nedazocuyeckoll U  NpPogheccuoHanrbHou  OdesmenvbHocmu. B cmamwve  paccmampusaromcs
npeumyujecmea 00paz08amenvHblX  NAAM@OPM HA  OCHOBE UCKYCCMBEHHO20 UHMELLeKma,
BUPMYATILHBIX 1AOOPAMOPUL, CUMYTIAYUOHHBIX NPOSPAMM U A0ANMUBHBIX cucmem oOyuenus. Taxoice
000CHOBbIBACCSL UX POTb 8 NOGBIUEHUU IPhekmusHocmu npenooasanusi MexHOI0SULeCKUX
oucyuniun, obecneyeHur UHOUBUOYATbHO20 NOOX00d U VIYYULEHUU KA4eCm8ad 00pa308anusl.

Knrwoueswvte cnosa: yupposoe npouzso0cmeo, UCKYCCmEeH bl UHMEILLEKM, MeXHOL02UYecKoe
obpaszosanue, 6yOywull yuumenb, NPoGeccuoHaIbHasi N0O2OMOBKA, YUPPOBas KOMNEMEeHMHOCMb,
UHHOBAYUOHHAS NEOA20UKA, BUPMYATbHAS 1AO0pamopus, adanmusHoe o0yyeHue, CUMYIAYUOHHDbIE
npocpaAMMbL.

Kirish. Bugungi kunda jahonda ragamli texnologiyalarning jadal rivojlanishi ishlab
chigarishning barcha sohalariga chuqur kirib bormoqgda. Aynigsa, sanoatning ragamlashtirilishi,
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“Industry 4.0” konsepsiyasining keng joriy etilishi, robototexnika, avtomatlashtirilgan boshgaruv
tizimlari va sun’iy intellekt texnologiyalarining amaliyotga tatbiq etilishi ta’lim tizimi oldiga yangi
vazifalarni go‘ymoqda. Bu jarayon, aynigsa, texnologiya ta’limi yo‘nalishida bo‘lajak pedagog
kadrlarni tayyorlash mazmunini tubdan takomillashtirishni talab etadi.

Ragamli ishlab chigarish sharoitida texnologiya o‘gituvchisi nafagat an’anaviy texnik
bilimlarga, balki zamonaviy axborot-kommunikatsiya texnologiyalari, sun’iy intellekt vositalari,
ragamli loyihalash va ishlab chigarishni boshgarish ko‘nikmalariga ham ega bo‘lishi zarur. Chunki
kelajak mutaxassislarini tayyorlaydigan pedagogning o‘zi innovatsion tafakkurga, ragamli
savodxonlikka va texnologik yangiliklarni tez o‘zlashtirish gobiliyatiga ega bo‘lishi lozim.

Sun’iy intellekt texnologiyalari ta’lim jarayonida individual yondashuvni kuchaytirish, o‘quv
materiallarini moslashtirish, bilimlarni avtomatik baholash, virtual laboratoriyalarni tashkil etish va
simulyatsion modellar orgali murakkab jarayonlarni tushuntirish imkonini beradi. Bu esa bo‘lajak
texnologiya o‘gituvchilarining nazariy bilimlarini amaliyot bilan integratsiyalashga xizmat giladi.

Oc<zbekiston Respublikasida ham oliy ta’lim tizimini modernizatsiya gilish, ragamli ta’lim
muhitini yaratish va pedagog kadrlar tayyorlash sifatini oshirish davlat siyosatining ustuvor
yo‘nalishlaridan biri hisoblanadi. Shu sababli, bo‘lajak texnologiya o‘gituvchilarini tayyorlashda
sun’iy intellekt texnologiyalaridan samarali foydalanishning ilmiy-pedagogik asoslarini ishlab chigish
dolzarb masala sifatida namoyon bo‘Imoqda.

Mazkur maqolada ragamli ishlab chigarish sharoitida bo‘lajak texnologiya o‘gituvchilarini
tayyorlashda sun’iy intellekt texnologiyalaridan foydalanishning pedagogik imkoniyatlari, afzalliklari
hamda istigbolli yo‘nalishlari tahlil gilinadi.

Adabiyotlar sharhi va metodologiya. Ragamli ishlab chigarish va sun’iy intellekt
texnologiyalarining ta’lim tizimiga integratsiyalashuvi bugungi kunda ko‘plab xorijiy va mahalliy
olimlar tomonidan keng o‘rganilmogda. Aynigsa, “Industry 4.0” sharoitida pedagog kadrlarni
tayyorlash, ragamli kompetensiyalarni shakllantirish va ta’lim jarayoniga intellektual texnologiyalarni
joriy etish masalalari ilmiy tadgiqotlarning muhim yo‘nalishiga aylangan.

Xorijiy olimlardan Klaus Shvab ragamli igtisodiyot va to‘rtinchi sanoat ingilobi sharoitida
ta’lim tizimini modernizatsiya qilish zarurligini asoslab bergan. Uning fikricha, zamonaviy
mutaxassis fagat nazariy bilim emas, balki ragamli boshgaruv, tahliliy fikrlash va innovatsion garor

gabul gilish kompetensiyalariga ham ega bo‘lishi kerak. J. Anderson, M. Fullan, P. Blikstein kabi
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tadgigotchilar esa sun’iy intellektning ta’lim jarayonidagi adaptiv o‘qitish, individual yondashuv va
interaktiv o‘quv muhitini yaratishdagi rolini yoritib berganlar.

Tahlillar shuni ko‘rsatadiki, sun’iy intellekt texnologiyalaridan foydalanish bo‘lajak
texnologiya o‘qgituvchilarining kasbiy tayyorgarligini oshirishda samarali vosita hisoblanadi. Birog
aynan ragamli ishlab chigarish sharoitida ushbu texnologiyalarning pedagogik integratsiyasi yetarli
darajada chuqgur o‘rganilmagan bo‘lib, bu mazkur tadgigqotning dolzarbligini belgilaydi.

Mazkur tadgigotda ilmiy bilishning nazariy va empirik metodlaridan foydalanildi. Nazariy
metodlar sifatida pedagogik, psixologik va metodik adabiyotlarni tahlil gilish, ilmiy magolalar va
xorijiy tajribalarni o‘rganish, giyosiy tahlil va umumlashtirish usullari go‘llanildi. Ushbu metodlar
orgali sun’iy intellekt texnologiyalarining texnologiya ta’limidagi o‘rni va imkoniyatlari
aniglashtirildi.

Empirik metodlar sifatida kuzatish, so‘rovnoma, suhbat va tajriba-sinov ishlari amalga
oshirildi. Oliy ta’lim muassasalarida texnologiya ta’limi yo‘nalishida tahsil olayotgan talabalar va
professor-o‘gituvchilar ishtirokida sun’iy intellekt vositalaridan foydalanish darajasi, mavjud
muammolar va istigbolli yo‘nalishlar o‘rganildi. Olingan natijalar statistik tahlil asosida gayta
ishlanib, ilmiy xulosalar shakllantirildi.

Tadgigot metodologiyasining asosiy magsadi — bo‘lajak texnologiya o‘gituvchilarini
tayyorlashda sun’iy intellekt texnologiyalaridan foydalanishning samarali modelini ishlab chigish va
uning pedagogik samaradorligini asoslashdan iborat.

Natijalar va tahlil. Tadgigot jarayonida ragamli ishlab chiqgarish sharoitida bo‘lajak
texnologiya o‘gituvchilarini tayyorlashda sun’iy intellekt texnologiyalaridan foydalanish
samaradorligini aniglash maqgsadida tajriba-sinov ishlari olib borildi. Tadgiqotda oliy ta’lim
muassasasining “Texnologiya ta’limi” yo‘nalishida tahsil olayotgan 2—4-bosgich 120 nafar talaba
hamda 18 nafar professor-o‘qgituvchi ishtirok etdi.

Dastlabki bosgichda respondentlarning sun’iy intellekt texnologiyalaridan foydalanish
bo‘yicha bilim va ko‘nikmalari o‘rganildi. So‘rovnoma natijalariga ko‘ra, talabalarning 32 foizi sun’iy
intellekt vositalaridan muntazam foydalanishi, 41 foizi gisman foydalanishi, 27 foizi esa deyarli
foydalanmasligi aniglandi. Bu esa mazkur yo‘nalishda tizimli pedagogik yondashuv zarurligini

ko‘rsatdi.
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Tajriba davomida virtual laboratoriyalar, adaptiv ogitish platformalari, simulyatsion dasturlar
va sun’iy intellekt asosidagi baholash tizimlari o‘quv jarayoniga joriy etildi. Aynigsa, texnologik
jarayonlarni modellashtirish va ishlab chigarish tizimlarini vizual tushuntirishda ushbu vositalarning
samaradorligi yuqori bo‘ldi. Quyidagi jadvalda tajribadan oldin va tajribadan keyingi natijalar
ko‘rsatilgan (1-jadvalga garang).

1-jadval
Tajribadan oldin va tajribadan keyingi natijalar

. i Tajriba boshida Tajribadan keyin

Ko‘rsatkichlar (%) (%)
Ragamli kompetensiya darajasi yuqori 28 67

Sun’iy intellekt vositalaridan samarali
. 32 74

foydalanish

Mustaqgil loyihalash ko‘nikmasi 36 71
Innovatsion fikrlash darajasi 41 78

Jadval natijalaridan ko‘rinib turibdiki, tajribadan keyin barcha ko‘rsatkichlar bo‘yicha sezilarli
o‘sish kuzatildi. Aynigsa, sun’iy intellekt vositalaridan samarali foydalanish ko‘rsatkichi 32 foizdan
74 foizga oshgani ushbu texnologiyalarning amaliy ahamiyatini tasdiglaydi.

Professor-o‘gituvchilar bilan o‘tkazilgan suhbatlar natijasida ham sun’iy intellekt
texnologiyalarining afzalliklari gayd etildi. Ularning fikricha, adaptiv ta’lim tizimlari individual
yondashuvni kuchaytiradi, virtual laboratoriyalar esa moddiy-texnik bazaga bo‘lgan ehtiyojni
gisqartiradi. Shuningdek, avtomatik baholash tizimi vaqt tejalishiga va o‘quv natijalarining anigligiga
xizmat giladi.

Tahlillar shuni ko‘rsatdiki, ragamli ishlab chiqgarish sharoitida bo‘lajak texnologiya
o‘gituvchilarini tayyorlashda sun’iy intellekt texnologiyalaridan foydalanish nafagat kasbiy
kompetensiyalarni rivojlantiradi, balki ta’lim sifatini oshirish, amaliy tayyorgarlikni kuchaytirish va
zamonaviy ishlab chiqarish talablariga mos pedagog kadrlarni shakllantirishga xizmat giladi.

Shu bilan birga, ayrim muammolar ham aniglandi. Jumladan, ayrim oliy ta’lim muassasalarida
texnik infratuzilmaning yetarli emasligi, professor-o‘gituvchilarning ragamli tayyorgarligi pastligi va
maxsus metodik ta’minotning cheklanganligi sun’iy intellekt texnologiyalarini to‘liq joriy etishga
to‘sqinlik gilmogda. Mazkur muammolarni bartaraf etish kelgusidagi tadgigotlarning muhim

yo‘nalishi hisoblanadi.
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Xulosa. Ragamli ishlab chiqgarish sharoitida bo‘lajak texnologiya o‘gituvchilarini tayyorlash
jarayonida sun’iy intellekt texnologiyalaridan foydalanish bugungi ta’lim tizimining dolzarb va
istigbolli yo*nalishlaridan biri hisoblanadi. Zamonaviy sanoatning avtomatlashtirilishi, robototexnika,
ragamli boshqgaruv tizimlari va “Industry 4.0” konsepsiyasining jadal rivojlanishi texnologiya ta’limi
mazmunini yangilashni talab etmoqda.

Tadgiqot natijalari shuni ko‘rsatdiki, sun’iy intellekt asosidagi virtual laboratoriyalar,
simulyatsion dasturlar, adaptiv ta’lim platformalari va avtomatik baholash tizimlari bo‘lajak
texnologiya o‘gituvchilarining kasbiy kompetensiyalarini sezilarli darajada rivojlantiradi. Aynigsa,
ragamli kompetensiya, mustagil loyihalash, innovatsion fikrlash va amaliy ko‘nikmalar shakllanishida
ushbu texnologiyalarning samaradorligi yugori ekanligi tajriba-sinov ishlari orgali tasdiglandi.

Shuningdek, sun’iy intellekt texnologiyalari individual yondashuvni ta’minlash, ta’lim sifatini
oshirish, vaqt va resurslarni tejash hamda ishlab chigarish bilan ta’lim integratsiyasini kuchaytirishda
muhim omil bo‘lib xizmat giladi. Birog, texnik infratuzilmaning yetarli emasligi, metodik
ta’minotning cheklanganligi va professor-o‘gituvchilarning ragamli tayyorgarlik darajasidagi
kamchiliklar ushbu jarayonni to‘lig amalga oshirishga to*sqinlik gilmoqda.

Kelgusida oliy ta’lim muassasalarida sun’iy intellektga asoslangan o‘quv muhitini yanada
takomillashtirish, pedagog kadrlarning ragamli kompetensiyasini oshirish va innovatsion
metodikalarni ishlab chigish muhim vazifa bo‘lib qoladi. Shu asosda zamonaviy ishlab chigarish
talablariga mos, ragobatbardosh va kreativ texnologiya o‘gituvchilarini tayyorlash imkoniyati
kengayadi.
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