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KIRISH (falsafa doktori (PhD) dissertatsiyasi annotatsiyasi)

Mavzuning dolzarbligi va zarurati. Dunyo miqgyosida ishlab chiqgarish va
ta’limning  integratsiyalashuvi  jarayonida bo‘lajak mutaxassislarning kasbiy
tayyorgarligini oshirish, kasbiy hamda ishlab chigarish-texnologik kompetentliligini
ta’limning innovatsion texnologiyalari asosida rivojlantirish, oliy ta’limda ilg‘or
texnologiya va elektron dasturlar, uskunalardan keng foydalanish, o‘qitishning an’anaviy
va zamonaviy usullarini integratsiyalash masalalari dolzarb vazifalardan biri sifatida
e’tirof etilmogda. Bugungi globallashuv sharoitida ishlab chigarish va ta’lim
jarayonlarining o‘zaro integratsiyalashuvi zamonaviy jamiyat taraqqiyotining asosiy
omillaridan biri hisoblanadi. Xususan, bo‘lajak mutaxassislarning kasbiy tayyorgarligini
oshirish, ularning kasbiy hamda ishlab chigarish-texnologik kompetentligini rivojlantirish
masalasi bugungi kun talabi sifatida dolzarb ahamiyat kasb etmoqda. Chunki zamonaviy
mehnat bozorida ragobatbardosh kadrlar tayyorlash, ular faoliyatini innovatsion
yondashuvlar asosida tashkil etish har gachongidan ham muhimdir.

XXI asrda jahon miqyosida ta’limning bargaror taraqqiyotini ta’minlovchi asosiy
omil sifatida e’tirof etilib, bu jarayonda muhandislarda ishlab chigarish-texnologik
kompetentlilikni rivojlantirish metodlarini ishlab chigish yuzasidan ilmiy izlanishlar
olib borilmogda. Jumladan, oliy ta’lim dasturlarini UNESKO tomonidan gabul gilingan
ta’limning xalgaro standart tasniflagichi (MSKO) darajalari bilan uyg‘unlashtirish,
o‘quv jarayoniga Milliy kvalifikatsiya tizimini to‘laqonli joriy etish, tayyorlanayotgan
kadrlarning mehnat bozorida munosib o‘rin egallashlarida ta’lim mazmunini
loyihalash, kasbiy kompetensiyalarni tuzilmalarga ajratish, ta’limning yangi metodik
modellarini yaratish va ularni muayyan ta’lim amaliyotida qo‘llash talab etiladi.

Mamlakatimizda kompetensiyaga asoslangan yondashuvni amalga oshirishga
garatilgan professional ta’lim tizimini modernizatsiya gilish jarayonida texnika yo*‘nalishi
oliy ta’lim muassasalari talabalarining bo‘lajak kasbiy faoliyati tuzilmasi tarkibida
mashina va mexanizmlarga texnik xizmat ko‘rsatish va ta’mirlashni tashkil etishni oz
ichiga olgan ishlab chigaris-texnologik faoliyatga katta e’tibor berilmogda. Bu esa
bo‘lajak muhandislarni ishlab chigarish jarayoni talablariga muvofig o°z
kompetensiyalari doirasida mustaqil harakat gilishga tayyorlashni ko‘zda tutadi. Shu bois
talabalarni oliy ta’lim muassasalarida ishlab chigarish-texnologik kompetensiyani
o‘zlashtirishga yo‘naltirish muhim kasbiy ahamiyatga ega. O‘zbekiston Respublikasi
Prezidentining 2019-yil 8-oktabrdagi “O’zbekiston Respublikasi oliy ta’lim tizimini
2030-yilgacha rivojlantirish Konsepsiyasini tasdiglash to‘g‘risida”gi PF-5847-sonli
Farmonida “Oliy ta’lim mazmunini sifat jihatidan yangi bosgichga ko‘tarish, ijtimoiy
soha va igtisodiyot tarmoglarining bargaror rivojlanishiga munosib hissa go‘shadigan,
mehnat bozorida oz o‘rnini topa oladigan yugori malakali kadrlar tayyorlash...”* ustuvor
vazifa sifatida belgilangan. Bu islohotlar zamirida, hozirgi zamon talabiga javob bera
oladigan, etuk salohiyatli kadrlarni tayyorlash jarayonida bo‘lajak mutaxassislarning
ijodkorlik gobiliyatini, fazoviy tasavvurini va mantiqiy tafakkurini shakllantirish, agliy
savodxonligini oshirish, o‘zini va o‘zgalar fikrini anglash, kreativ fikrlash kabi
kompetensiyalarni shakllantirish va rivojlantirish talab etiladi. Shu nugtayi nazardan

1 O*zbekiston Respublikasi Prezidentining 2019-yil 8-oktabrdagi “O’zbekiston Respublikasi oliy ta’lim tizimini 2030-yilgacha rivojlantirish
Konsepsiyasini tasdiglash to’g’risida”gi PF-5847-sonli Farmoni. // https://lex.uz/docs/4545884.
3)



bo‘lajak muhandislarning ishlab chigarish-texnologik kompetentliligini rivojlantirish
metodikasini takomillashtirish dolzarb masalalardan biri bo‘lib hisoblanadi.

O‘zbekiston Respublikasi Prezidentining 2024-yil 16-oktabrdagi “Kasbiy ta’limda
malakali kadrlar tayyorlash tizimini yanada takomillashtirish va xalgaro ta’lim
dasturlarini joriy qgilish chora-tadbirlari to‘g‘risida”gi PF-158-sonli Farmoni, 2022-yil
28-yanvardagi “2022-2026-yillarga mo‘ljallangan taraqqiyot strategiyasi to‘g‘risida”gi
PF-6-sonli Farmoni, 2019-yil 8-oktabrdagi “O‘zbekiston Respublikasi oliy ta’lim
tizimini 2030-yilgacha rivojlantirish Konsepsiyasini tasdiglash to‘g‘risida”gi PF-5847-
sonli Farmon, 2020-yil 31-dekabrdagi “Malakalarni baholash tizimini tubdan
takomillashtirish va mehnat bozorini malakali kadrlar bilan ta’minlash chora-tadbirlari
to‘g‘risida”gi  PQ-4939-sonli  Qarori, O‘zbekiston  Respublikasi ~ Vazirlar
Mahkamasining 2020-yil 31-dekabrdagi 824-sonli garori 1-ilovasi bilan tasdiglangan
“Oliy ta’lim muassasalarida o‘quv jarayoniga kredit-modul tizimini joriy etish tartibi
to‘g‘risida”gi Nizomi kabi bir qator hujjatlarda belgilangan vazifalarni amalga
oshirishda ushbu dissertatsiya ishi muayyan darajada xizmat giladi.

Tadqgigotning respublika fan va texnologiyalari rivojlanishining ustuvor
yo‘nalishlariga mosligi. Mazkur dissertatsiya respublika fan va texnologiyalar
rivojlanishining I. “Axborotlashgan jamiyat va demokratik davlatni ijtimoiy, huquqiy,
igtisodiy, ma’naviy-ma’rifiy rivojlantirishda, innovatsion g’oyalar tizimini rivojlantirish
va ularni amalga oshirish yo‘llari” ustuvor yo*nalishi doirasida bajarilgan.

Muammoning o‘rganilganlik darajasi. Kasb-hunar ta’limining shakllanishi va
rivojlanish jarayoni, qonuniyatlari va tendensiyalari hamda ta’lim oluvchilarni kasbiy
faoliyatga tayyorlash muammolari R.X.Djurayev?, A.R.Xodjaboyev, Z.K.Ismoilova,
N.A.Muslimov,  U.LInoyatov, Q.T.Olimov, O°Q.Tolipov, Sh.S.Sharipov,
S.Yu.Ashurova, M.B.Urazova, E.F.Zeyer, 1.Y.Lerner, O.A.Abdulina, Y.K.Babanskiy,
A.S.Belkin, G.N.Jukov, LS.Yakimanskiy, A.AVerbitskiy, V.P.Bespalko,
A.V.Doljenko, V.A.Slastyonin va boshgalar tomonidan tadgiq gilingan.

Tadqiqotlarda “kasbiy kompetentlilik” va uning o‘ziga xosligi, ilmiy-nazariy
asoslari  hagida  respublikamiz  olimlari ~ N.A.Muslimov,  Sh.S.Sharipov,
D.O.Ximmataliyev, O.X.Turaqulov, M.B.Urazova, O.A.Quysinov va boshgalar,
xorijily mamlakatlarda V.l.Baydenko, A.A.Verbitskiy, N.A.Grishina, E.F.Zeyer,
I.LAZimnyaya, N.V.Kuzmina, V.AKan-Kalik, A.l.Kuleshova, Y.N.Kulyutkin,
A.K.Markova, N.V.Skachkova, V.A.Slastenin, A.V.Xutorskiy, R.Boyasis, K.Kameron,
R.Kuinn, R.Marr, Dj.Rave, S.Uiddet ilmiy izlanishlari o‘ziga xos mazmunga ega.

Bo‘lajak  muhandislarning ishlab  chigarish-texnologik  kompetentliligini
shakllantirish va rivojlantirish muammolari bo‘yicha J.A.Hamidov, H.Sh.Qodirov,
Z.Sh.To‘xtayeva, 0.A.Qo‘ysinov, T.V.Gorbunova, T.V.Ozerova, D.V.Sannikov,
P.S.Samorodskiy, V.A.Tereshkov va boshgalar ilmiy tadgiqotlar olib borganlar.

2 Djurayev R.X. Ta’limda interfaol texnologiyalar.—T., 2010; “Kasbiy ta’lim metodologiyasi” — (A.R. Xodjaboyev, I.A. Xusanov, U.N.
Nishonaliyev) — o‘quv-qo‘llanma. Nashr yili 2007; Muslimov N.A. Kasb ta’limi o‘gituvchilarini kasbiy shakllantirishning nazariy — metodik
asoslari. // Dis. ... ped. fan. dokt. — T., 2007. 275 b.; Olimov Q.T. Maxsus fanlardan o‘quv adabiyotlarning yangi avlodini yaratishning nazariy-
uslubiy asoslari. // Dis.ped.fan.dokt. — T., 2005. 286 b.; Urazova M.B. Bo‘lajak kasb ta’lim pedagogini loyihalash faoliyatiga tayyorlash
texnologiyasini takomillashtirish. // Pedagogika fan. bo‘yicha doktorlik (DSc) diss. avtoreferati. — T., 2015. 78 b.; Hamidov J.A. Bo‘lajak kasb
ta’limi o‘qituvchilarini tayyorlashda o‘qituvchining zamonaviy didaktik vositalarini yaratish va qo‘llash texnologiyasi. / Pedagogika fanlari
bo‘yicha doktorlik (DSc) diss. avtoref. — T., 2017. 70 6.; Qo’ysinov O.A. Kompetentli yondashuv asosida bo’lajak o’gituvchilarning kasbiy-
pedagogik ijodkorligini rivojlantirish texnologiyalari. // Pedagogika fanlari bo’yicha doktorlik (DSc) dissertatsiyasi avtoreferati. — Toshkent,
2019. 70 b. va boshqgalar
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Shuningdek, hamdo‘stlik davlatlari olimlaridan N.N.Korobeynikova, Y.M.Orlov,
Z.S.Sazonova, N.V.Posuponko, G.T.Soldatova, Ye.V.Neborskiy® kabi olimlar
tomonidan ta’lim va ishlab chigarish korxonalari integratsiyasining alohida jihatlarini
ochib beruvchi ko‘plab tadqiqotlar o‘tkazilgan.

Ta’lim, ilm-fan va ishlab chiqarish integrativ hamkorligi masalalari bo‘yicha
amerikalik olimlardan I.Allen*, R.Atkinson, D.Baker, D.Bok, S.Brint, B.R.Clark,
J.Daviyes, D.Frank, P.Galison; kanadalik olimlardan V.Austin, D.Cameron, A.Chan,
D. Fisher, N.Tudiver; angliyalik olimlardan M.Ash, H.Bhorat, T.Brunch, J.Colyvas,
J.Daviyes, J.Dearing; yaponiyalik olimlardan O.Hisao, K.Kitamura, T.Masayuki,
S.Moriya, K. Okamoto; niderlandiyalik olimlardan R.Bendis, 1.Bleikliye, M.Henkellar
*ilmiy izlanishlar olib borganlar.

Olib borilgan izlanishlar va tahlillar natijasida ishlab chigarish-texnologik
kompetentlilikni shakllantirish va rivojlantirish muammolari bo‘yicha ko‘plab
izlanishlar olib borilgan bo‘lsa-da, oliy ta’lim muassasalarida ishlab chiqarish-
texnologik kompetentlilikni rivojlantirish imkoniyatlari to‘liq ochib berilmaganligi
tadgiqot ishining dolzarbligini belgilaydi.

Tadqiqotning dissertatsiya bajarilgan oliy ta’lim yoki ilmiy-tadgiqot
muassasasining ilmiy-tadqiqot ishlari rejalari bilan bog‘ligligi: dissertatsiya
tadgiqot ishi Jizzax politexnika instituti ilmiy-tadgiqot ishlari rejasining “AIF 1G4 —
Kasb-hunarga yo‘naltirilgan markaz va elektronika bo‘yicha qo‘shma o‘quv
laboratoriya yaratish” (2021-2024-yy.) mavzusidagi xalgaro amaliy tadgiqot loyihasi
doirasida bajarilgan.

Tadgiqotning magsadi: bo‘lajak muhandislarning ishlab chigarish-texnologik
kompetentliligini rivojlantirish metodikasini takomillashtirishdan iborat.

Tadqiqgotning vazifalari:

bo‘lajak muhandislarning ishlab chigarish-texnologik kompetentliligi innovatsion
yondashuvlar hamda kasbiy faoliyatga tayyorlashning funksional imkoniyatlarini
singdirish orgali takomillashtirish;

bo‘lajak  muhandislarning ishlab  chigarish-texnologik  kompetentliligini
rivojlantirishga mo’ljallangan interfaol o‘qitish metodlarini qo‘llash orqali
mutaxassislik fanlarini o‘qitish metodikasini takomillashtirish;

bo‘lajak muhandislarni ishlab chiqgarish texnologik kompetentliligini rivojlantirish
modelini takomillashtirish;

talabalarni ishlab chigarish-texnologik kompetentliligini rivojlantirishga imkon
beruvchi didaktik ta’minotini ishlab chiqish hamda baholash mezonlarini
takomillashtirish.

Tadqgigotning obyekti bo‘lajak muhandislarni kasbiy faoliyatga tayyorlash
jarayonida ishlab chigarish-texnologik kompetentlilikni rivojlantirish jarayoni.

Tadqgigotning predmeti bo‘lajak muhandislarni kasbiy faoliyatga tayyorlash
jarayonida ishlab chigarish-texnologik kompetentlilikni rivojlantirishning mazmuni,
shakl, metod va vositalari.

3 https://www.europeanproceedings.com/article/10.15405/epsbs.2017.08.23

4 https://scholar.google.com/citations?view_op=view_citation&hl=en&user=glUd12Q0AAAAJ&citation_for
view=glUd12QAAAAJ:nsIcj8rnVeAC

5 https://www.academia.edu/69557866/Error_aware_power_management_for_memory_dominated_ OFDM_systems
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Tadqgigotning usullari. Tadgiqot jarayonida qo‘yilgan vazifalarni hal etish
hamda dastlabki ma’lumotlar va farazlarni tekshirib ko‘rish uchun o‘rganilayotgan
muammoga mos tadqiqot metodlari: professional ta’limining rivojlanish
tendensiyalarini  aniglashtirishga imkon beruvchi ilmiy-metodik adabiyotlarni
metodologik va nazariy jihatdan tahlil etish, tajriba materiallarini tahlil va sintez gilish;
kuzatish, so‘rovhoma o‘tkazish, talabalarning ishlab chiqarish-texnologik
kompetentlilik darajasini  tashhis qilish, pedagogik tajriba-sinovdan olingan
ma’lumotlarni matematik-statistik gayta ishlash metodlaridan kompleks foydalaniladi.

Tadqiqgotning ilmiy yangiligi quyidagilardan iborat:

bo‘lajak muhandislarning ishlab chiqarish-texnologik kompetentliligi mazmunini
integrativ va differensiyalashgan yondashuv asosida chuqurlashtirish orgali kasbiy
faoliyatga tayyorlashning funksional (didaktik, metodik, diagnostik) imkoniyatlari
takomillashtirilgan;

bo‘lajak  muhandislarning ishlab  chigarish-texnologik  kompetentliligini
rivojlantirishga qaratilgan interfaol o‘qitish metodlarini virtual reallik gonuniyatlari
asosida ishlab chigish orgali mutaxassislik fanlarini o‘qitish metodikasi
takomillashtirilgan;

bo‘lajak  muhandislarning ishlab  chigarish-texnologik  kompetentliligini
rivojlantirish modeli mazmuniga ko‘p bosqgichli masalalar va kasbga yo‘naltirilgan
topshiriglarni  hamda kasbiy ehtiyojlar va ish beruvchi talablarini maksimal
ganoatlantirishga garatilgan kompyuter dasturlarini singdirish orgali ishlab chigilgan;

talabalarni ishlab chiqarish-texnologik kompetentliigini rivojlantirishga imkon
beruvchi didaktik ta’minotini ishlab chiqish natijasida kasbiy tayyorgarlik darajalarini
moslashtirish shartlari asosida baholash parametrlarini tarkibiy tashkil etuvchilari
mazmuni (motivatsion, mazmunli, baholash-natijaviy) takomillashtirilgan.

Tadgigotning amaliy natijalari quyidagilardan iborat:

Muhandislarda ishlab chigarish-texnologik kompetentlilikni  rivojlantirish
samaradorligini oshirish magsadida “O‘lchash usullari va vositalari” fani bo‘yicha
interaktiv elektron o‘quv qo‘llanma yaratilgan va amaliyotga joriy etilgan;

“Elektr o‘lchash usullari va asboblari” nomli o°‘quv qo‘llanma chop etilgan;

oliy ta’lim muassasalari talabalarining kasbiy kompetentliligini rivojlantirish uchun
yordam beruvchi “Mahsulot va materiallarning tarkibiy asoslari” nomli uslubiy
qo‘llanma ishlab chiqilgan;

bo‘lajak muhandislarda ishlab  chigarish-texnologik  kompetentlilikning
rivojlanganlik darajasini tashhis gilishga doir metodik tavsiyanomalar yaratilgan va
ta’lim jarayonida qo‘llanilgan;

Muhandislarda ishlab chigarish-texnologik kompetentlilikni bosgichma-bosgich
rivojlantirish imkonini beruvchi ko‘p bosqichli masalalar va kasbga yo‘naltirilgan
topshiriglar majmuasi ishlab chigilgan mutaxassislik fanlarini o‘qitish jarayonida
qo‘llanilgan.

Tadgiqot natijalarining ishonchliligi. Tadgigot natijalarining ishonchliligi
respublika va xalgaro miqyosdagi ilmiy anjumanlar materiallari to‘plami, OAK
ro‘yxatidagi maxsus jurnallar hamda xorijiy ilmiy jurnallarda chop etilgan maqolalar,
tajriba-sinov ishtirokchilari tanlanmasining reprezentativligi; tadgiqotning nazariy-
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eksperimental bosqichidagi farazlarning statistik jihatdan tasdiglanganligi bilan
belgilanadi.

Tadqgiqot natijalarining ilmiy va amaliy ahamiyati. Tadgiqot natijalarining
ilmiy ahamiyati taklif etilgan tuzilma, metodika, model, o‘quv qo‘llanma, yaratilgan
elektron ta’lim resurslari, ya'ni o‘qitishning zamonaviy didaktik vositalari professional
ta’lim  nazariyasini  boyitishi, talabalarida ishlab chiqarish-texnologik
kompetentligini rivojlantirish  jarayonining nazariy asoslarini kengaytirishi,
talabalarning ishlab chigarish-texnologik kompetentligini rivojlantirish jarayoni
hagidagi ilmiy tasavvurni kengaytirishi, kompetensiyaviy yondashuv kontekstida
uning mohiyatini aniqlashga xizmat qilishi, shuningdek innovatsion ta’lim
texnologiyalari hamda ta’lim vositalari orqali bo‘lajak muxandislarning ishlab
yondashuvlarni takomillashtirishda foydalanishi bilan izohlanadi.

Tadqiqot natijalarining amaliy ahamiyati metodologik yondashuvlarni va
umumdidaktik tamoyillarni shakllantirish, talabalarida ishlab chigarish-texnologik
kompetentligini rivojlantirishning o‘quv-metodik ta’minotini ishlab chiqish va
me’yoriy-huquqiy hujjatlar va dasturlarni tayyorlash, talabalarda ishlab chigarish-
texnologik  kompetentligini  rivojlantirishga qaratilgan noan’anaviy o0°‘quv
mashg‘ulotlarni tashkil etish metodikasini ishlab chigilganligi bilan izohlanadi.

Tadqiqgot natijalarining joriy qilinishi. Oliy ta’lim muassasalarida bo‘lajak
muhandislarning ishlab chigarish-texnologik kompetentliligini rivojlantirish yuzasidan
ishlab chigilgan nazariy-metodologik va amaliy takliflar asosida:

bo‘lajak muhandislarning ishlab chigarish-texnologik kompetentliligi mazmunini
integrativ va differensiyalashgan yondashuv asosida chuqurlashtirish orgali kasbiy
faoliyatga tayyorlashning funksional (didaktik, metodik, diagnostik) imkoniyatlarini
takomillashtirishga oid tavsiyalaridan Jizzax politexnika instituti ilmiy-tadqiqot ishlari
rejasining “AlF 1G‘4 — Kasb-hunarga yo‘naltirilgan markaz va elektronika bo‘yicha
qo‘shma o‘quv laboratoriya yaratish” (2019-2021-yy.) amaliy tadgiqot mavzusidagi
xalgaro amaliy tadgigqot loyihasini bajarishda foydalanilgan (Jizzax politexnika
institutining 27.11.2024 yildagi 03-2300-2289 sonli ma’lumotnomasi). Mazkur tavsiyalar
talabalarni kasbiy faoliyatga tayyorgarlik darajalarini oshirishga xizmat gilgan;

bo‘lajak  muhandislarning ishlab  chigarish-texnologik  kompetentliligini
rivojlantirishga mo’ljallangan interfaol o°qitish metodlarini virtual reallik qonuniyatlari
asosida ishlab chigish orgali mutaxassislik fanlarini o‘qitish metodikasini
takomillashtirishga oid tavsiyalar va ishlanmalar ishlab chigarish-texnologik
kompetentlilikni rivojlantirishga qaratilgan “Elektr o‘lchash usullari va vositalari”
nomli o‘quv qo‘llanma mazmuniga singdirilgan (O‘zbekiston Respublikasi Oliy ta’lim,
fan va innovatsiyalar vazirligining 2024-yil 4-apreldagi 58-sonli buyrug‘i bilan
tasdiglangan 559716-sonli guvohnoma). Mazkur o‘quv-uslubiy ta’minot talabalarda
ishlab chiqgarish-texnologik kompetentlilikni rivojlantirishga xizmat gilgan;

bo‘lajak  muhandislarning ishlab  chigarish-texnologik  kompetentliligini
rivojlantirish modeli mazmuniga ko‘p bosqgichli masalalar va kasbga yo‘naltirilgan
topshiriglarni  hamda kasbiy ehtiyojlar va ish beruvchi talablarini maksimal
ganoatlantirishga mo‘ljallangan kompyuter dasturlarini singdirish orgali ishlab
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chigishga oid tavsiyalar va ishlanmalar ishlab chiqarish-texnologik kompetentlilikni
rivojlantirishga qaratilgan “Elektr o‘lchash usullari va vositalari” elektron o‘quv
go‘llanma mazmuniga singdirilgan (O‘zbekiston Respublikasi Oliy ta’lim, fan va
innovatsiyalar  vazirligining 2025-yil 7-yanvardagi 02/01-01-01-5-sonli
ma’lumotnomasi). Mazkur elektron o‘quv qo‘llanma bo‘lajak muhandislarning ishlab
chiqarish-texnologik kompetentliligini rivojlantirishga xizmat gilgan.

Tadgiqot natijalarining aprobatsiyasi. Tadgigot natijalari 6 ta xalgaro va 5 ta
respublika ilmiy-amaliy anjumanlarida muhokamadan o‘tkazilgan.

Tadgqiqot natijalarning e’lon qilinganligi. Tadqiqot mavzusi bo‘yicha jami 18 ta
ilmiy ish chop etilgan, shulardan O‘zbekiston Respublikasi Oliy attestatsiya
komissiyasining doktorlik dissertatsiyalari asosiy ilmiy natijalarini chop etish tavsiya
gilingan ilmiy nashrlarda 5 ta maqola, jumladan, 4 ta respublika va 1 ta xorijiy davlat
jurnallarida chop etilgan, 1 ta mualliflik guvohnomasi olingan.

Dissertatsiyaning tuzilishi va hajmi. Dissertatsiya Kkirish, uch bob, xulosa,
foydalanilgan adabiyotlar ro‘yxati va ilovalardan iborat bo‘lib, umumiy hajmi 154
sahifani tashkil etadi.

DISSERTATSIYANING ASOSIY MAZMUNI

Kirish gismida dissertatsiya mavzusining dolzarbligi va zarurati asoslangan,
uning O‘zbekiston Respublikasi fan va texnologiyalarining ustuvor yo‘nalishlariga
muvofigligi ko‘rsatilgan, muammoning o‘rganilganlik darajasi tahlil etilgan, tadgigot
maqsadi va vazifalari, obyekti hamda predmeti aniglangan, tadgigot metodlari, ilmiy
yangiligi, olingan natijalarning ishonchliligi va amaliyotga joriy etilishi yoritilgan,
nazariy va amaliy ahamiyati, e’lon gilingan ishlar, dissertatsiyaning tuzilishi hagidagi
ma’lumotlar keltirilgan.

Dissertatsiyaning “Bo‘lajak muhandislarning ishlab chigarish-texnologik
kompetentliligini rivojlantirishning nazariy asoslari” deb nomlangan birinchi
bobida bo‘lajak muhandislarni ishlab  chigarish-texnologik  kompetentliligini
rivojlantirish muammosi bo‘yicha respublika va MDH hamda xorijiy davlatlar pedagog
olimlari tomonidan o‘tkazilgan ilmiy izlanishlar va tadgiqotlar tahlili keltirilgan.
Shuningdek, “kasbiy-pedagogik kompetentlilik”, “ishlab chigarish” “texnologiya”,
“bo‘lajak  muhandislarning ishlab  chiqgarish-texnologik  kompetentliligi”’
tushunchalarining mazmun-mohiyati yoritib berilgan. Talabalarda ishlab chigarish-
texnologik kompetentlilikni rivojlantirishda ixtisoslik fanlarining didaktik imkoniyatlari
keltirilgan.

Tadgigotda oliy ta’lim muassasasi talabalarining ishlab chigarish-texnologik
kompetentliligini rivojlantirish masalasi kompetentlilikka asoslangan yondashuvni
amalga oshirish  sharoitida  ko‘rib  chiqildi.  Ishlab  chiqarish-texnologik
kompetentlilikning mohiyatini aniglash, o‘z navbatida, muhandislik faoliyatining
quyidagi asosiy: ishlab chigarish-texnologik, tashkiliy-boshqaruv, tajriba-tadgigotchilik,
loyiha-texnologik turlarini o‘rganishni talab qiladi. Ushbu tadgigot kontekstida ishlab
chigarish-texnologik faoliyat nazoratni amalga oshirishda, texnologik hujjatlarni
yuritishda, sertifikatlashtirish sinovlarini o‘tkazishda va metrologik tekshirishda
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uskunalar, mashinalar va boshga texnik vositalarning ishlashini ta’minlash uchun
mashina gismlarini ishlab chigarish, ta’mirlash va tiklash bilan bog‘liq zamonaviy
texnologiyalarni qo‘llash yo‘llari va usullari to‘plami sifatida alohida gizigish uyg‘otdi.

Muhandislik faoliyati turlarini tahlil qgilish quyidagi ishlab chigarish- texnologik
vazifalarni aniglash imkonini berdi: muayyan tarmogning ishlab chigarish jarayoni
bilan tanishish; texnologik hujjatlarni ishlab chigish; texnologik jarayon parametrlarini
va mahsulot sifatini ishlab chigarish nazorati; uskunalar va materiallardan optimal
foydalanish masalalarini hal qilish; ishlab chigarish-texnologik uskunalar va
komplekslarni o‘rnatish; xizmat ko“rsatish.

Belgilangan vazifalar bo‘lajak muhandisning ishlab chiqarish-texnologik
faoliyatidagi quyidagi tarkibiy gismlarini o‘z ichiga olgan: ehtiyojlar va motivlar
kognitiv va muhandislik-kasbiy qgizigish uyg‘unligida namoyon bo‘ladi; magsad —
texnik qurilmalar va texnik vositalardan foydalanishning usullari va metodlari
majmuasini o‘zlashtirishni o‘z ichiga oladi; harakatlar va operatsiyalar bo‘lajak
muhandislik faoliyatining eng umumiy xususiyatlarini aks ettiradi va mos namunaviy
muammolarni hal gilishdan iborat; vositalar bo‘lajak kasbiy faoliyatning tabiati bilan
belgilanadi; predmeti ishlab chigarish- texnologik jarayon hisoblanadi; o‘quv
jarayonida ishlab chigarish - texnologik kompetentlilikni o°zlashtirish natija bo‘lib
hisoblanadi.

Bizning tadgigotimiz uchun asos bo‘lgan kompetentlilikka asoslangan yondashuv
"ishlab chiqgarish-texnologik kompetentlilik" tushunchasini aniglashtirish imkonini
berdi. Ishlab chigarish-texnologik kompetentlilik deganda ishlab chigarish-texnologik
faoliyatni amalga oshirishga tayyorlikda, uning ijtimoiy ahamiyatini va ushbu faoliyat
natijalari uchun shaxsiy javobgarlikni anglashda namoyon bo‘ladigan bilimlar,
ko‘nikmalar, tajribalar, shaxsiy fazilatlar majmui tushuniladi.

60711300 — Metrologiya, standartlashtirish va mahsulot sifati menejmenti ta’lim
yo‘nalishi bo‘yicha bakalavrlar kasbiy faoliyatlarining turlari 1-rasmda aks ettirilgan
(1-rasm).

Kasbiy faoliyat turlari

! !

muhandislik va loyiha- ilmiy-tadgiqot;
konstruktorlik faoliyati

v

ishlab chigarish- sifat ko‘rsatkichlari tashkiliy-boshgaruv.
texnologik faoliyati tekshirish va nazorat
1-rasm. 60711300 — Metrologiya, standartlashtirish va mahsulot sifati
menejmenti ta’lim yo‘nalishi bo‘yicha bakalavrlar kasbiy faoliyatlarining
turlari

Tadgigot obyekti sifatida olingan 60711300 — Metrologiya, standartlashtirish

va mahsulot sifati menejmenti ta’lim yo‘nalishi bo‘yicha bakalavriat bitiruvchilari

fan va texnika sohasidagi bakalavriat ta’lim yo‘nalishini tamomlaganlaridan so‘ng

mahsulotlarni ishlab chiqarish, qayta ishlash, o‘Ichash vositalarini ishlab chiqish,

metrologik tekshirish, standartlashtirish va sertifikatlashtirish, muvofiglikni
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baholash, sifat menejmenti tizimini baholash, maxsulotlarni sinash sohalarida
faoliyat yuritadigan korxonalarida faoliyat olib borish hamda o‘Ichash vositalarini
metrologik tekshiruvdan o‘tkazadigan tashkilotlarda kompleks masalalarni yechish
huquqiga ega bo‘ladi.

Bo‘lajak metrologik muhandislarning kasbiy vazifalaridan kelib chiggancha
biz ishlab chiqgarish-texnologik faoliyat orgali shakllanadigan ishlab chigarish-
texnologik kompetentlilikni rivojlantirishga harakat qildik.

Ishlab chiqgarish-texnologik  kompetentlilik — bu mubhandis yoki
mutaxassisning ishlab chigarish jarayonlarini tushunish, boshgarish va yangi
texnologiyalarni qo‘llash qobiliyatini anglatuvchi kasbiy kompetentlilikning
muhim tarkibiy qgismidir. Bu kompetentlilik muhandisning ishlab chigarish
jarayonlarini optimallashtirish, yangi texnologiyalarni joriy etish, mahsulotlarning
sifatini ta’minlash va resurslardan samarali foydalanish qobiliyatini o‘z ichiga
oladi (2-rasm).

Ishlab chigarish- texnologik kompetentlilik komponentlari

v v v
Motivatsion Mazmunli Baholash natijaviyligi
- kasbiy motivlarning - o‘rganiladigan majburiy va - talabaning ishlab chigarish-

shakllanganligi;

- ishlab chiqarish-texnologik
operatsiyalarni bajarishni
anglaganligi;

- ishlab chiqarish-texnologik
ko‘nikmalarni qo‘llashga
ehtiyojning shakillanganligi;
- zamonaviy ishlab chigarish
yutuglariga, uning rivojiga
qgiziqish.

tanlov fanlari bo‘yicha asosiy
ilmiy tushunchalar va
qoidalarni bilish;

- ishlab chiqarish-texnologik
faoliyat hagida bilmga ega
bo‘lish;

- ishlab chigarish-texnologik
jarayonlarni  tashkil  etish
to‘g‘risidagi  bilmlarga ega
bo‘lish;

- ishlab chiqgarishga
innovatsiyalarni  joriy qilish
algoritmlarini bilish.

texnologik kompetentliligini
egallashga qobiliyatliligi;

- talabaning ishlab chigarish-
texnologik ~ faoliyatni  amalga
oshirishga tayyorligi;

- ishlab chigarish faoliyatini amalga
oshirish uchun zarur bo‘lgan o‘z

shaxsiy  sifatlari,  bilim  va
ko‘nikmalarini baholashga
qobiliyatlilik;

- o0‘z-o‘zini tahlil qilish, o‘z
faoliyatiga  o‘zi baho berishni
amalga oshirish ko‘nikmalariga ega

bo‘lish.

2-rasm. Ishlab chigarish-texnologik kompetentlilik komponentlari

Oliy ta’lim muassasalari o‘quv jarayonida ishlab chigarish-texnologik
kompetentlilikni rivojlantirishda o‘zaro bog’lig va o‘zaro shartlashilgan fanlarni
birlashtirgan majburiy va tanlov fanlar guruhi alohida o‘rin tutadi. Ushbu fanlarning
0‘ziga xos xususiyati shundaki, ularning mazmuni asboblarni, asboblardan foydalanish
usullarini va boshgalarni o‘rganishning sifat va miqdorga oid bog’ligligini tekshirishni
talab giladigan ko‘plab materiallarni oz ichiga oladi. Ushbu fanlar ishlab chigarish -
texnologik faoliyatning nazariy asosi bo‘lib, ishlab chigarish jarayonlari asosidagi
tamoyillarni, asbob-uskunalarni loyihalash va ishlatishning nazariy asoslarini, asosiy
materiallarning xususiyatlarini ochib beradi va bo‘lajak muhandislarni tayyorlashning
politexnik yo*nalishini chuqurlashtiradi.

Yuqorida aytilganlar kompetentlilikka asoslangan yondashuv kontekstida
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talabalarning ishlab chigarish-texnologik kompetentliligini rivojlantirishga yordam
beradigan mutaxassislik fanlarining pedagogik imkoniyatlarini aniglash va ularni
shakllanayotgan sifatga ta’siridan kelib chiggan holda quyidagi bloklarga tagsimlash
imkonini berdi: nazariy — talabalarning ilmiy dunyoqarashini, texnik va analitik
tafakkurini rivojlantirish; uslubiy — kasbiy ta’lim muhitini yaratish asosida muammoli-
kognitiv. masalalarni va topshiriglarni hal qilishda nazariy bilimdan amaliy
ko‘nikmalarga o‘tish; amaliy — ko‘p bosqichli vazifalar va kasbhiy yo‘naltirilgan
topshiriglardan  foydalanish  orgali  talabalarning ishlab  chigarish-texnologik
kompetentliligini bosgichma-bosqgich rivojlantirishni ko‘zda tutadi.

Dissertatsiyaning “Bo‘lajak muhandislarda ishlab chigarish-texnologik
kompetentlilikni rivojlantirish metodikasi” deb nomlangan ikkinchi bobida
talabalarda ishlab chiqarish-texnologik kompetentlilikni rivojlantirishda mutaxassislik
fanlarining didaktik imkoniyatlarini amalga oshirishning pedagogik shartlari,
mutaxassislik fanlarini o‘qgitish jarayonida talabalarda ishlab chigarish-texnologik
kompetentlilikni rivojlantirishning modeli va metodikasi keltirilgan.

Oliy ta’lim muassasalarida kompetentli mutaxassislar tayyorlash sifati ko‘p
jihatdan mutaxassislik fanlaridan samarali ta’lim berish bilan belgilanadi. Ishlab
chigarish ta’limida ushbu fanlarni o‘rgatishda ko‘proq amaliy ta’limga e’tibor
kuchaytirilib, bunday ta’lim ishlab chigarishning aniq sohalari bo‘yicha aniq
mutaxassislik xususiyatlarini aks ettiruvchi bevosita chuqur, puxta bilimlar beruvchi,
tegishli ko‘nikma va malakalar hosil giluvchi jarayonlarni gamrab oladi.

Ishlab-chigarish-texnologik kompetentlilikni rivojlantirish jarayoni mutaxassislik
fanlari bo‘yicha kompleks tarzda egallangan bilimlar asosida amalga oshiriladi. Ishlab-
chiqarish-texnologik kompetentlilikni yoki uni tashkil etuvchi komponentlarini bitta fan
doirasida rivojlantirishning imkoni yo‘q. Ushbu kompetentlilikni rivojlantirishda
fanlararo uzviylik va uzluksizlik ta’minlanishi, fanlararo aloganing mavjudligi, bilimlar
integratsiyasi hosil bo‘lishi lozim. Shu bois, bu jarayonda o‘quv rejaga kiritilgan har bir
fanning o°‘ziga xos ulushi bor.

Texnika oliy ta’lim muassasalari o‘quv rejasida ko‘zda tutilgan mutaxassislik
fanlarini o‘gitish jarayoni talabalarda ishlab-chigarish texnologik kompetentlilikni
rivojlantirishda ularning didaktik imkoniyatlarini amalga oshirish uchun bir gator
pedagogik shartlar zarur.

Birinchi didaktik shart — majburiy va tanlov fanlar mazmunini bo‘lajak
mutaxassisning ishlab chiqgarish-texnologik faoliyatni bajarishga tayyorligini
tavsiflovchi ko‘rsatkichlarga muvofig loyihalashdan iborat. Bu shartni asoslash ta’lim
mazmunini pedagogik loyihalash nazariyasiga tayanadi. Pedagogik loyihaning o‘ziga
X0s xususiyati fanlar mazmunini yangilashni amalga oshirish va uni hagigatda yuzaga
keladigan o‘quv vaziyatlari va har bir talaba shaxsining subyektiv xususiyatlariga
muvofiq o‘zgartirishdir. Bizning tadgiqotimiz nugtayi nazaridan pedagog fanlarni
o‘qitish  jarayonida talabalarni ishlab chiqarish-texnologik, ilmiy-tadgiqot,
ratsionalizatorlik, loyihalash va ixtirochilik faoliyatiga jalb gilishni ta’minlashi zarur.

Tadgigotimiz predmeti nugtayi nazaridan esa ishlab chigarish- texnologik
kompetentlilikni  rivojlantirish ishlab chigarish-texnologik faoliyatni bajarishga
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tayyorlik ko‘rsatkichlariga muvofiqg amalga oshirilishi kerak. Zamonaviy talginda
pedagogik loyihalash tor uslubiy vazifa sifatida emas, balki tashkilotning
metodologiyasiga muvofig mazmunni loyihalashni amalga oshirishni o‘z ichiga olgan
maxsus metodologiya sifatida mavjud. A.M.Novikovning so‘zlariga ko‘ra, bu ishlab
chigarish-texnologik faoliyatni aniq belgilangan xususiyatlarga, mantigiy tuzilishga va
uni amalga oshirish jarayoniga mos yaxlit tizim sifatida tartiblash (texnologik
jarayonlar va ishlab chigarishni loyihalashtirishga tayyorlik — ishlab chigarishni tashkil
etishga va texnologik faoliyatni tayyorlashga tayyorlik, innovatsion ishlab chigarish-
texnologik faoliyatni amalga oshirishga tayyorlik, ishlab chigarish- texnologik faoliyat
natijalarini aks ettirish, o‘z-o‘zini nazorat gilish va tuzatish) zarurligini anglatadi.

Ikinchi pedagogik shart — kasbiy yo‘nalitirilgan topshiriglar va ko‘p bosgichli
vazifalaridan foydalanish orgali ishlab chigarish-texnologik kompetentlilikni
bosqgichma-bosqich rivojlantirish hisoblanadi.

Pedagogik loyihalash bosgichlarining ketma-ketligi ishlab chiqarish-texnologik
kompetentlilikni bosgichma-bosgich rivojlantirish jarayonini rivojlantirish uchun asos
bo‘ldi: ishlab chigarish-texnologik faoliyat magsadini aniglash; faoliyat magsadlarini
aniglashtirish; ishlab  chigarish-texnologik  faoliyatga tayyorligini  baholash;
muammolarni hal qilishning adekvat usulini tanlash; ishlab chigarish- texnologik
faoliyatni amalga oshirish dasturini amalga oshirish; ish natijalarini nazorat qilish;
nazorat natijalari asosida sozlash; xatolar va ularning sabablarini bartaraf etish.

Ushbu yondashuv kasbiy bilimlarni o‘zlashtirish va kashiy malaka va
ko‘nikmalarni egallashda talabalarning aqliy faoliyatini rivojlantirish nazariyasiga,
shuningdek, ko‘p bosqgichli vazifalar va topshiriglardan foydalanish orgali ishlab
chigarish-texnologik jarayonlarni bosgichma-bosgich rivojlantirishni nazarda tutuvchi
kompetentlilikka asoslangan yondashuv (bosgichli kasbiy tayyorgarlik) ning asosiy
vazifasiga mos keladi.

Uchinchi pedagogik shartni amalga oshirish  pedagogik shakllarni ishlab
chiqarish-texnologik xarakterdagi vazifalar bilan boyitish orgali kasbiy ta’lim muhitini
yaratish, bo‘lajak mutaxassisning ishlab chigarish-texnologik faoliyatda (ijtimoiy-
kasbiy harakatchanlik, mas’uliyatlilik, kommunikativlik, konstruktivlik, refleksivlik)
ustunlik giladigan shaxsiy fazilatlarini rivojlantirishga yordam beradi.

Ushbu pedagogik shartni asoslash asosan oliy ta’lim muassasalarida talabalarning
o‘quv faoliyatini tashkil etishning zamonaviy talablaridan kelib chigadi. Shu bilan
birga, o‘quv faoliyatini tashkil etish har bir talabaning shaxsiy tajribasini yangilashga,
faolligini yuqori darajada saglashga yordam beradigan turli xil o‘zaro ta’sirlarni o‘z
ichiga oladi. Pedagogik jarayonning zamonaviy shakllari ta’lim holatini yagona
dinamik rivojlanayotgan yaxlitlik sifatida ko‘rib chigadi.

Mutaxassislik ~ fanlarining mazmun jihati va ishlab chigarish-texnologik
faoliyatning  tuzilishi  bo‘lajak muhandislarning ishlab  chigarish-texnologik
kompetentliligini rivojlantirishning quyidagi: axborotga oid, protsessual-o‘rgatuvchi va
faoliyatli bosgichlarini aniglash imkonini berdi.

Axborotga oid bosgich talabalarni ishlab chigarish-texnologik faoliyatning
tarkibiy qismlariga muvofiq ilmiy tushunchalar, maxsus atamalar, ta’riflar va

14



formulalarni o‘zlashtirishni va kerakli ma’lumotlarni ajratib olish, muammolarni
rivojlantirishni aniglashtirish va garama-garshiliklarni o‘rnatish uchun muammolarni
hal gilishni o‘z ichiga oladi.

Protsessual-o‘rgatuvchi  bosqich muhandisning ishlab chiqgarish-texnologik
faoliyatiga yo‘naltirilgan muammolarni hal qilish mantig‘ini, fanning boshga
sohalaridan bilimlarni jalb gilish va ularni muammolarni hal gilish qobiliyati bilan
bog’lashdan iborat.

Faoliyat bosqgichi ikkita kichik bosgichni o‘z ichiga oladi: evristik va muammoli.
Birinchisi, ishlab chigarishning turli tomonlarini va texnologik muammolarni mustaqil
izlanish yo‘li bilan o‘rganishni nazarda tutadi hamda farazni ilgari surish va hal gilish
tamoyillarini topish qobiliyati bilan bog’lig; kognitiv gidiruv muammolarini hal gilishni
ko’zda tutadi. Ikkinchi bosgich yechim tamoyillari va muammo shartlarining o‘zaro
alogadorligi bilan bog’lig bo’lib, tadgigot muammolarini hal gilishni o°z ichiga oladi.

Ushbu nazariy jihatdan asoslangan pedagogik shartlar umumkasbiy fanlarni
o‘rganish jarayonida talabalarning ishlab chigarish-texnologik kompetentliligini
rivojlantirish modelini tagdim etish imkonini berdi (3-rasm).

Ishlab chiqgarish-texnologik kompetentlilikni tashkil etuvchi komponentlar
(motivatsion, mazmunli va baholash-natijaviy) mazmunini aniglashtirish esa “Bo‘lajak
muhandislarni ishlab chigarish-texnologik kompetentliligini rivojlantirish” modeli
mazmunini belgilash imkonini berdi. Model quyidagi bloklardan tarkib topadi:
magsadli; mazmunli: jarayonli, baholash va natijaviy blok.

I.  Magsadli blok ishlab chigarish-texnologik kompetentlilikni rivojlantirishda
bo‘lajak mutaxassislarni bilim, ko‘nikma, malaka va kompetensiyalarni rivojlantirish
hamda ish beruvchi talablarini o‘rganish, davlat ta’limi standartlari va malaka
talablarida belgilangan talablarni inobatga olish, shuningdek, xalgaro mehnat bozori
talablarini o‘rganishni taqozo etadi.

IIl. Mazmunli blokda bo‘lajak muhandislarning ishlab chigarish-texnologik
kompetentliligini rivojlantirishning pedagogik shartlari, motivatsion, mazmunli va
baholash-natijaviy komponentlari mazmuni keltirilgan. Shuningdek, ishlab chigarish-
texnologik kompetentlilikni rivojlantirish bosgichlari (axborotga oid, protsessual-
o‘rgatuvchi va faoliyatli) berilgan.

I11. Jarayonli blokda ishlab chigarish-texnologik kompetentlilikni rivojlantirishda
ta’limning shakl, metod va vositalari tavsiflangan. Talabalarni ishlab chigarish-
texnologik kompetentliligini rivojlantirish jarayoni tamoyillariga ta’lim mazmuni,
metodlari, tashkiliy shakllari va didaktik vositalarini aniglaydigan dastlabki qoidalar
nazarda tutiladi. Faoliyatning turli bosgichlarida hal gilinadigan vazifalarning o‘ziga
xos xususiyatlariga ko’ra didaktik tamoyillarning ahamiyati turlichadir hamda turli
sharoitlarda u yoki bu tamoyilning ahamiyati namoyon bo‘ladi.

IV. Baholash bloki muhandisning ishlab chigarish-texnologik kompetentliligini
rivojlantirishda belgilangan vazifalar, kasbiy motiv hamda muhandisning kasbiy
qiziqishi, ehtiyojlari, kasbga bo‘lgan moyilligi va motivatsiyani aniqlash jarayonini o‘z
ichiga oladi.
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MAOSADLI BLOK

Ijtimoiy buyurtma: Oliy ta’limda zamonaviy kadrlarni tayyorlashga bo‘lgan ijtimoiy talab

Magsad: Texnik OTM talabalarining ishlab chigarish-texnologik kompetensiyasini shakllantirish

' MAZMUNLI BLOK '

Mubhandislarni ishlab chigarish-
texnologik kompetentliligini
rivojlantirishga garatilgan
pedagogik shart-sharoitlari

Yondashuvlar:
Kompetensiyaviy, shaxsga
yo‘naltirilgan, tizimli-
faoliyatli, muhitli

Tamoyillar:
Butunlik, uzviylik, refleksivlik,
vizual o‘qitish, mustaqil ta’lim

olish, qiziqtirish

\_

[Vazifalar: Mutaxasislik fanlar mazmunini loyihalash kelajakdagi mutaxassisning ishlab\
chigarish-texnologik faoliyatni bajarishga tayyorligi ko‘rsatkichlariga muvofiq amalga oshiriladi.
Ko‘p bosgqichli vazifalar va kasbiy topshiriglardan foydalanish orqali ishlab chiqarish- texnologik
kompetensiyani bosgichma-bosgich shakllantirish.
Pedagogik shakllarni ishlab chigarish-texnologik vazifalar bilan boyitish orqali bo‘lajak
mutaxassisning ishlab chigarish-texnologik faoliyatda ustun bo‘lgan shaxsiy xususiyatlarini
rivojlantirishga yordam beradigan kasbiy ta’lim muhitini yaratish.

J

JARAYONLI BLOK

Shakllar
1.  Auditoriyada:  jamoaviy,
guruhli va yakka tartibda
2. Auditoriyadan  tashgarida:
mustagqil ta’lim, online ta’lim

Metodlar
Blended learning, Flipped classroom,
Coaching, Trening, Consulting,

Project-Based Learning, Cooperative
Learning, Gamification, Problem -
BL, Design, Pre-Vodcasting, Loyiha

Vositalar

Platforma, ED, EO‘Q,
EO‘UM, virutal
laboratoriyalar, 3D
modellar, animatsiyalar,
virtual stendlar tizimi

Talabalarning ishlab chigarish-texnologik kompetentlilik komponentlari: motivatsion,

mazmunli, baholovchi natijaviy

Talabaning ishlab chigarish-texnologik kompetentlilikni
Axborotli, protsessual-o‘rgatuvchi, faoliyatli

rivojlantirish bosgichlari:

BAHOLASH BLOKI

Pedagogik tajriba-sinov
bosgichlari
Asoslovchi

Shakllantiruvchi
Yakuniv

Baholash mezonlari
Motivatsion
Kognitiv
Kreativ

Baholash darajalari
Past
O‘rta
Yugori

Natija: ishlab chigarish-texnoloaik kompetentliliai rivoilangan muhandis

3-rasm. Bo‘lajak muhandislarni ishlab chiqarish-texnologik kompetentliligini
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Nazariy tahlil, tajriba maydonlari bo‘lgan oliy ta’lim muassasalari,
shuningdek, talabalar faoliyatini kuzatish, o‘gituvchilar va talabalar bilan suhbatlar
tashkil etish natijasida kompetensiyaviy yondashuv asosida bo‘lajak
muhandislarning ishlab chigarish-texnologik kompetentliligini rivojlantirishda
quyidagi tamoyillar: yaxlitlik; uzviylik va refleksivlikning ustuvor o‘rin tutishiga
ishonch hosil gilindi.

Texnika oliy ta’lim muassasalari ta’limi jarayonida bo‘lajak muhandislarning

ishlab chigarish-texnologik kompetentliligini rivojlantirishning muhim shartlaridan
biri — mashg‘ulotlarda ta’lim metodlarining to‘g‘ri tanlanishigina emas, balki
ta’lim shakllarining aniq belgilanishi va muvaffagiyatli amalga oshirilishi bilan
ham izohlanadi. Tadqgiqot doirasida amalga oshirilgan ishlar jarayonida
innovatsion ta’lim metodlari va texnologiyalari asosida tashkil etiladigan interfaol
mashg‘ulot shakllarini o‘rganish va tadqiq etish asosiy vazifalar sirasiga kiritildi.
60711300 — Metrologiya, standartlashtirish va mahsulot sifati menejmenti ta’lim
yo‘nalishi  talabalarining  ishlab  chiqgarish-texnologik  kompetentliligini
rivojlantirishda quyidagi innovatsion ta’lim metodlarini samarali imkoniyatlarga
ega ekanligini e’tirof etish mumkin: Blended learning, Flipped -classroom,
Coaching, Trening, Consulting, Project-Based Learning, Cooperative Learning,
Gamification, Problem — BL, Design Thinking, Pre-Vodcasting, Loyiha.
Design Thinking metodi — bu tahliliy yondashuvga emas, balki ijodiy
yondashuvga asoslangan muhandislik, biznes va boshqa muommolarni hal qilish
metodidir. Dizayn fikrlashning asosiy xususiyati, analitik fikrlashdan farqli
o‘laroq, tanqidiy tahlil emas, balki ijodiy jarayon bo‘lib, unda ba’zida eng
kutilmagan g‘oyalar muommoning eng yaxshi yechimiga olib keladi (4-rasm).

PROTOTYPE

How do I build my idea
Men 0'z g'oyamni qanday yarataman

4-rasm. “Design Thinking” metodining ishlash tartibi



Consulting metodi — lotincha “consultio” so‘zidan kelib chiggan bo‘lib,
yig‘ilish, maslahatlashish ma’nosini bildiradi. Ushbu metod asosida tadqigot
sohasida zarur vakolatlarga ega bo‘lgan mustaqil shaxs tomonidan yordam
ko‘rsatish, maslahat berish va manfaatdor tashkilotning muammolarini hal qilish
mumekin.

Samarali amaliy loyiha innovatsion ta’lim texnologiyasi quyidagi
bosgichlarda amalga oshiriladi: (5-rasm)

3-bosqich: Magbul loyihani tanlash va keyingi
bosqichga tavsiva etish;

4-bosqich. Tanlangan loyiha asosida detal
konstruksiyasini ishlab chiqish;

5-rasm. Loyiha innovatsion ta’lim texnologiyasining amalga oshirish bosgichlari

Tadgiqot davomida dars mashg‘ulotlarini yuqorida ta’kidlangan innovatsion
ta’lim texnologiyalari asosida samarali tashkil etishga oid amaliy tavsiyalar ishlab
chigildi. Ushbu ta’lim texnologiyalaridan foydalanib, mashg‘ulotlarni tashkil
etishda quyidagi afzalliklarga erishildi: dars samaradorligi ortadi; talabalarda
dasrsga bo‘lgan motivatsiya oshadi; talabalarning darsda faolligi yuksaladi; darsda
o‘qituvchi va talabalarning hamkorligi ta’minlanadi; talabalarning o‘rganilayotgan
mavzuga oid bildim va ko‘nikmalari mustahkamlanadi; talabalar individual,
guruhli va jamoa bo‘lib faoliyat olib borish ko‘nikmasiga ega bo‘ladilar.

Auditoriya mashg‘ulotlari va talabalarning mustagil ta’limini samarali tashkil
etishda yuqorida ta’kidlangan ta’lim texnologiyalari tarkibiga kiruvchi elektron
ta’lim resurslari, ya’ni 3D animatsion videoroliklar va videodarslar, fanga oid
nazariy va amaliy ma’lumotlarni o‘zida mujassamlagan hamda ko‘rgazmalilik
tamoyili asosida ishlab chiqilgan ko‘rgazmali grafik tasvirlar, shuningdek,
talabalarda fazoviy tasavvur qilish, kreativ fiklash, loyihalash qobiliyatlarini
rivojlantirishga yo’naltirilgan ijodiy (amaliy) masalalar banki ishlab chigilgan.

Mashg‘ulotlarda elektron ta’lim resurslaridan foydalanishning quyidagi
afzalliklarga erishildi: talabalarning mustaqil ishini tashkil etishga yo‘naltirilgan;
videoroliklarni gayta ko‘rish imkoniyati mavjud; videolarni yuklab olish bepul,;
mavzuga oid bilim va ko‘nikmalarni mustahkamlanadi; o‘z-o°‘zini baholash
imkoniyati mavjud.
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Ma’ruza mashg‘ulotida qo‘llanilgan ta’limiy Pre-Vodcasting — bu rolli
o‘yinlar metodining elementlariga ega bo‘lgan muammoli topshiriq bo‘lib, bu
topshirigni bajarish uchun internet resurslaridan foydalanaladi. Pre-Vodcasting
metodi talabalarning ishlab chigarish-texnologik kompetentliligini rivojlantirishga
va fanga individual yondashishga o‘rgatadi.

Pre-Vodcasting metodida “O°‘lchash usullari va vositalari" fani bo‘yicha
yaratilgan video darsga intellektual ko‘nikmalarni rivojlantirishga undaydigan
savollar kiritildi. Video darsning ma’lum bir qismi o‘zlashtirilganidan keyin, video
darsdagi kadr to‘xtab savol paydo bo‘ladi. Bir necha turdagi savollarni berish
Imkoniyati mavjud. Talaba berilgan savolga javob berganidan so‘ng video
darsning keyingi gismi davom ettiriladi va jarayon takrorlanadi. Talaba savollarga
javob bermasdan video darsni tugatish imkoniyatiga ega emas. Talaba ganday
javob bergani va gancha vagt mobaynida javob bergani hagidagi ma’lumotlar
o‘qituvchining elektron bazasiga kelib tushadi.

Mashg‘ulot jarayonida talabalarni tez va oson baholashning interfaol usuli
sifatida Plickers online tizimi tanlandi. Bu dastur asosini mobil ilova, sayt va
pechatlangan QR-kodlari mavjud kartochkalar tashkil giladi. Plickers dasturi
yordamida har bir bosgich uchun ishlab chigarish-texnologik kompetentliligining
rivojlanganlik darajalarini aniglash hamda talabalarning o‘quv faoliyatini nazorat
gilish imkoniyati ochib berildi.

Dissertatsiyaning “Bo‘lajak muhandislarni ishlab chigarish-texnologik
kompetentliligini rivojlantirish metodikasi bo‘yicha pedagogik tajriba-sinov
ishlarini tashkil etish va ularning natijalarini tahlili” deb nomlangan uchinchi
bobida tajriba-sinov ishlarining qo‘yilishi, tajriba-sinov ishlarini baholash
mezonlari, o‘tkazilgan tajriba natijalari va ularning tahlili keltirilgan.

Tajriba-sinov.  maydonlari sifatida Buxoro davlat texnika universiteti
(BuxDTU), Qarshi davlat texnika universiteti (QarDTU) Jizzax politexnika
instituti  (JizPl) tanlab olindi. Tajriba-sinov ishlarida 395 nafar talabalar
gatnashgan.

Tajriba-sinov ishlari uch bosgichda amalga oshirildi: asoslovchi bosgich
(2021-2022-0‘quv yili), shakllantiruvchi bosqgich (2022-2023-0°‘quv yili) va
yakuniy bosqich (2023-2024-o0‘quv yili).

Bo‘lajak muhandislarda ishlab chigarish-texnologik kompetentlilikni
rivojlantirish metodikasi samaradorligini aniglash bo‘yicha quyidagi mezonlardan
foydalanildi: motivatsion mezon; faoliyatli mezon; baholash-natijaviy mezon.
Tajriba-sinov ishlari jarayonida bo‘lajak mutaxassislarda ishlab chiqarish-
texnologik kompetentlilikni yuqori, o‘rtacha va past daraja ko‘rsatkichlaridan
foydalanildi.

Tajriba-sinov ishining aniglovchi bosgichida tadgigot muammosining ilmiy-
nazariy, ilmiy-uslubiy asoslari o‘rganildi, tadqiqotning maqsad, vazifalari
aniglandi, tadgigot obyekti va uning ko‘rsatkichlari hamda unga mos mezonlar
nazarly manbalardan tahlil qilib o‘rganildi. Bo‘lajak muhandislarning ishlab
chiqarish-texnologik  kompetentliligini  rivojlantirishda innovatsion  ta’lim
texnologiyalari va dasturiy vositalardan foydalanish zaruriyati ilmiy-nazariy
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jihatdan aniglandi, ishchi farazlar shakllantirildi. Tadgigot muammosininig
metodologik, ilmiy-nazariy, ilmiy-uslubiy asoslari ilmiy adabiyotlari hamda
talabalarning ishlab chigarish-texnologik kompetentliligini  rivojlantirishda
innovatsion ta’lim texnologiyalari va dasturiy vositalardan foydalanish holatlari,
tashkil etish wusullari va vositalari tahlil qilindi. 60711300 — Metrologiya,
standartlashtirish va mahsulot sifati menejmenti ta’lim yo‘nalishi o‘quv rejasidagi
“O‘lchash usullari va vositalari” fanining namunaviy fan dasturi tahlil qilinib,
talabalarning ishlab chiqgarish-texnologik  kompetentliigini  rivojlantirishda
innovatsion ta’lim texnologiyalari va dasturiy vositalar asosida rivojlantirishga
yordam beradigan ko‘p bosgichli masalalar va kasbga yo‘naltirilgan ijodiy
topshiriglar ishlab chiqildi.

Tajriba-sinov ishining shakllantiruvchi bosgichida talabalarda “O‘Ichash
usullari va vositalari" fani mashg‘ulotlarini innovatsion ta’lim texnologiyalari
yordamida samarali tashkil etish va o‘tkazish maqgsad qilib belgilandi.
“Metrologiya, standartlashtirish va sertifikatlashtirish” fanining innovatsion ta’lim
texnologiyalariga asoslangan dars ishlanmalari hamda elektron ta’lim resurslari
yaratildi va ulardan foydalanish orgali 60711300 — Metrologiya, standartlashtirish
va mahsulot sifati menejmenti ta’lim yo‘nalishi talabalarining ishlab chigarish-
texnologik kompetentliligini rivojlantirish metodikasi ishlab chiqgildi.

1 —jadval.
Talabalarning ishlab chigarish-texnologik kompetentlilikning
rivojlanganlik darajasi

Guruhlar
Darajalar Tajriba guruhi (205) Nazorat guruhi (190)
Tajriba boshida | Tajriba oxirida | Tajriba boshida | Tajriba oxirida
Past 147 71,7 71 34,6 111 54,1 12 35,1
O‘rta 54 26,3 107 52,2 76 37,1 102 49,8
Yugori 4 2,0 27 13,2 3 15 16 7,8
160 147
140
120 107
100
80 71,7
co 54 54 1 49,8
40 I I6,3 I 35,
20 3,2 I 8
Tajriba Tajriba Tajriba Tajriba
boshida oxirida boshida oxirida
M Past ®MO‘rta W Yugori
Tajriba guruhi (205) Nazorat guruhi (190)

6-rasm. Talabalarda ishlab chigarish-texnologik kompetentlilikning
rivojlanganligi bo‘yicha umumiy natijalar
Tajriba-sinov ishining yakuniy bosqgichida ishlab chigilgan algoritmik
ko‘rsatmalar, ko‘p bosgichli masalalar va kasbga yo‘naltirilgan ijodiy topshiriglar
hamda elektron ta’lim resurslari amaliyotda sinab ko‘rish va ulardan ganday
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foydalanganligini, talabalarning o‘zlashtirish darajasini aniqlash magsadida 60711300
— Metrologiya, standartlashtirish va mahsulot sifati menejmenti ta’lim yo‘nalishi
talabalari tanlab olindi.

Tajriba-sinov ishining yakuniy natijalari umumlashtirilib, matematik-statistik
tahlil gilindi va rasmiylashtirildi.

Quyidagi 1-jadvalda tajriba-sinov maydonlarida olib borilgan 60711300 —
Metrologiya, standartlashtirish va mahsulot sifati menejmenti ta’lim yo‘nalishi
talabalari (tajriba va nazorat guruhlari) ning natijalari keltirilgan.

Tajriba va nazorat guruhlaridagi talabalarning ishlab chigarish-texnologik
kompetentliligini rivojlanganligi bo‘yicha umumiy natijalari quyidagicha bo‘ldi:
tajriba boshida tajriba guruhida 71,7% talaba, nazorat guruhida 54,1% talaba ishlab
chigarish-texnologik kompetentlilik rivojlanganligining past darajasida, tajriba oxirida
tajriba guruhida past darajaga tegishli talabalar 34,6% ni, nazorat guruhida esa bu
ko‘rsatkich mos ravishda 35,8% ni tashkil etdi. Tajriba boshida tajriba guruhida 2%
talaba, nazorat guruhida 1,5% talaba ishlab chigarish-texnologik kompetentlilik
rivojlanganligining yuqori darajasida, tajriba oxirida tajriba guruhida yuqori darajaga
tegishli talabalar 13,2% ni tashkil etdi va 11,2% ortgan, nazorat guruhida esa bu
ko‘rsatkich mos ravishda 7,8% ni tashkil etdi va 6,3% ga ortganini ko’rsatdi.

Tajriba-sinov ishlari natijasida olingan ko‘rsatkichlar mosligi va farqlarning

haqgoniyligini  tekshirish  uchun  Styudent-Fisher matematik statistikasidan
foydalanilgan va 2-jadvalda keltirilgan.
2-jadval.
Tajriba-sinov natijalari
No Tajriba guruhi Nazorat guruhi
Mezonlar N=205 M=190
1. | O‘rtacha arifmetik gqiymat = 4,39 v =376
2. | Samaradorlik koeffitsienti =1,12
3. | Tanlama dispersiyasi 0,36 0,68
4. | O‘rta qiymat standart xatoliklari 0,65 0,84
5. | X'ning ishonchlilik oralig‘i 426 <a, =442 | 363<a,< 387
6. | Variatsiya ko‘rsatkichlari 12,74% 21,46%
7. | Styudent mezoni Z=1,6

Umumiy xulosa sifatida aytish mumkinki, Z=7,6>1,96 bo‘lganligi sababli tajriba
guruhi uchun N; gipotezasi, nazorat guruhi uchun Ny gipotezasi gabul gilindi.

Ishlab chiqarish-texnologik  kompetentlilikni  rivojlantirish  bosgichlarida
“O‘Ichash usullari va vositalari” fanini 60711300 — Metrologiya, standartlashtirish va
mahsulot sifati menejmenti ta’lim yo‘nalishida tahsil oladigan bo‘lajak metrologik
muhandislarga o‘qitish jarayonida ko‘p bosgichli masalalar va kasbga yo‘naltirilgan
ijodiy topshiriglar tizimi, innovatsion ta’lim texnologiyalari va dasturiy vositalarni
qo‘llash tajriba guruhida samarali natija berib, tajriba guruhidagi o°zlashtirish
samaradorligi nazorat guruhiga nisbhatan 12% yuqori ekanligi isbotlandi.
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UMUMIY XULOSALAR

1. Ishlab chiqarish-texnologik kompetentlilik tushunchasi va uning mazmun-
mohiyatini ochib berishda mamlakatimiz va xorijiy pedagog olimlarining fikrlari
o‘rganilib, ishlab chigarish-texnologik kompetentlilik bo‘lajak muhandisning mehnat
bozorida 0°z o‘rnini topishida, ragobatbardoshligini ta’minlashda muhim ahamiyatga
ega ekanligi aniglandi.

2. Bo‘lajak muhandislarni pedagogik va kasbiy bilimlari asosida ishlab
chigarish-texnologik kompetentlilik tushunchasi mazmunini o‘rganish orqali hamda
pedagog olimlarning ilmiy tadqiqotlari va xorijiy manbalar asosida “kompetnsiya”,
“kompetentlilik”, “ishlab chiqarish-texnologik kompetentlilik” tushunchalarining
mazmun-mohiyati bugungi kun nugtayi nazaridan tahlil gilindi, muhandisning ishlab
chigarish-texnologik kompetentliligi komponentlari asoslab berildi.

3. Bo‘lajak muhandislarni tayyorlash jarayonida mutaxassislik fanlari tarkibidan
o‘rin olgan fanlar mazmunini didaktik sintezlash hamda integratsiyalashgan bilim,
ko‘nikmalar asosida talabalarda ishlab chigarish-texnologik kompetentlilikni
rivojlantirishning tarkibiy tuzilmasi yaratilgan va uni ta’lim jarayoniga joriy etishning
didaktik ta’minoti ishlab chiqgilgan.

4. Ishlab chigarish-texnologik kompetentlilikni rivojlantirish bosgichlari asosida
magsad, mazmun, jarayon va natijani o‘z ichiga olgan ishlab chiqarish-texnologik
kompetentlilikni rivojlantirish modeli ishlab chigildi.

5. Mutaxassislik  fanlaridan o‘quv-metodik ta’minotni  optimallashtirish,
mustaqil, amaliy va 1jodiy faoliyatga yo‘naltirishda interfaol metodlarni
tizimlashtirish asosida muhandisning ishlab chigarish-texnologik kompetentliligini
rivojlantirish metodikasi takomillashtirildi.

6. Texnika yo‘nalishi oliy ta’lim muassasalari bitiruvchilari ishlab chigarish-
texnologik kompetentlilik darajalarini  tashhislashda (motivatsion-, mazmunli,
baholash-natijaviy) baholash mezonlari takomillashtirildi.

7. Pedagogik tajriba-sinov natijalari muallif tomonidan ishlab chigilgan ishlab
chiqarish-texnologik kompetentlilikni rivojlantirishga yo’naltirilgan metodika va
o‘quv-metodik ta’minot samarali ekan, bo‘lajak muhandislarning ishlab chiqarish-
texnologik kompetentlilik darajalari oshganligini ko‘rsatdi.

Tavsiyalar

Bo‘lajak muhandislarning ishlab chigarish-texnologik kompetentliligini
rivojlantirishni yanada takomillashtirish uchun quyidagi tavsiyalarga e’tibor garatish
lozim deb hisoblaymiz:

- zamonaviy uskunalar bilan ta’minlash — oliy ta’lim muassasalari
laboratoriyalarini sanoat korxonalaridagi texnologiyalar bilan uyg‘unlashtirish;

- o‘quv rejadagi mutaxassislik fanlari mazmunini integratsiyalash dasturini ishlab
chiqish;

- muhandislarni tayyorlashda modulli-kompetentli yondashuvni joriy etish orgali
ta’lim sifati va samaradorligini oshirish metodlarini yaratish.
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BBE/IEHUE (anHOTAIMS TOKTOPCKOI JUCCEPTAIMHI)

AKTYaJIbHOCTh M He00X0AMMOCTh TeMbl. B mponecce uHTerpanuu
MIPOU3BOJICTBA U 00pa30BaHUS B TJIOOATEHOM MacIITade aKTyalbHBIMH CTAaHOBSITCS
BOIIPOCHl  COBEPIICHCTBOBAHUS MPO(PECCHOHATBLHON TOATOTOBKH  OYIyIIHX
CHEIUAINCTOB, (OPMHUPOBAHUA MPOGECCHOHANBHBIX W  MPOU3BOJCTBEHHO-
TEXHOJOTUYECKUX KOMIETEHIIM Ha OCHOBE WHHOBAIIMOHHBIX TEXHOJIOTUN
00pa3oBaHuUsl, HIMPOKOTO UCIOJIb30BAHUS MEPEIOBBIX TEXHOJIOTUNA U SJIEKTPOHHBIX
nporpamMM, OOOpYJIOBaHUS B CHCTEME BBICHIETO OOpa3oBaHUsl, MHTETPAIUU
TPaJAUIIMOHHBIX U COBPEMEHHBIX METOJIOB 00ydeHUs. B ycnoBusix coBpeMeHHOU
rio0anu3anuu MHTErpalus MPOLECCOB MPOU3BOJCTBA W OOpa30BaHUsS SIBISIETCS
OJIHUM W3 KJIIOYEBBIX (PaKTOPOB pa3BUTHs oOmiecTBa. B 4acTHOCTH, MOBBIICHHE
npoecCHoHanbHOM  TMOATOTOBKM  OYIyIIMX  CIEHUATUCTOB, pPa3BUTHE UX
npoecCHOHaNbHON W MPOU3BOJCTBEHHO-TEXHOJOTUYECKON KOMIIETEHTHOCTH
paccMaTpuBaeTcs Kak HacylHoe TpeOoBaHWE CerojHsmHero aHs. Benp
MOATrOTOBKAa KOHKYPEHTOCIIOCOOHBIX KaJpOB Ha COBPEMEHHOM pBIHKE TpyAa U
OpraHu3alus WX JESITEJIbHOCTH HAa OCHOBE WHHOBAIIMOHHBIX IMOJXOJOB CETOIHS
Ba)KHEE, YeM KOT1a-JIH00.

B XXI Beke oOpa3zoBaHu€ MPU3HAHO KIIFOUEBBIM (PaKTOPOM oOecreyeHus
YCTOMYMBOI'O Pa3BUTHUS B TJIOOAJTBHOM MacimiTabe, U B 3TOM MPOIECCE BEIyTCS
Hay4YHbIC UCCIICIOBAHUSI, HAIIPABJICHHbIC Ha Pa3padOTKy METOJ0B (pOpMHUPOBAHUS
POU3BOICTBEHHO-TEXHOJIOTHUYECKUX KOMIIETEHIMIA WHKEHEpoB. B wyacTHOCTH,
HEeoOXOo/MMa TapMOHHU3AIUS TPOrpaMM BBICHIETO O0Opa3OBaHUSI C YPOBHSIMHU
MexnayHaponHoi — ctaHgapTHOM  kiaccudukamuu — obOpaszoBanus (MCKO),
npunston FTOHECKO, mnonHonieHHOe BHeapeHue HaruoHanbHOM CHCTEMBbI
KBaMPUKauii B 00pa3oBaTENbHBIN TMPOIECC, MPOEKTUPOBAHUE COJEPIKAHMS
oOpa3zoBaHusl ISl TIOATOTOBKU KaJpoOB, O0OECMEYMBAIOIIUX JIOCTOMHOE MECTO Ha
pBIHKE TpyAa, CTPYKTypUpOBaHHE MPOPECCUOHATBHBIX KOMIIETCHIIUM, CO3JaHue
HOBBIX METOJOJIOTHYECKHX Mojelie o0pa3oBaHUsT U HUX NPUMEHEHHE B
KOHKpPETHOM 00pa30BaTeIbHON NPaKTHKE.

B npornecce MoaepHuU3aIuyu CUCcTeMbl TPOPECCUOHATBEHOTO 00pa30BaHUs B
Hallleld CTpaHe, HAIMpaBJICHHOW Ha peaau3aliio KOMIETEHTHOCTHOIO MOIX0/a,
0oJIbII0e BHUMAaHUE yAeNsieTcs MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKOM
NEATEeIbBHOCTH, B TOM UYHCJI€ OpraHU3alldd TEXHUYECKOTOo OOCTYKMBaHUS U
pEMOHTa MAaIIMH W  MEXaHW3MOB, KaK 4YacTH CTPYKTYypbl  Oymymien
MpOPECCUOHAILHON  JEATEIPHOCTH CTYJCHTOB BBICIIMX YYE€OHBIX 3aBEIICHUN
TEXHUYECKOTO  HAMpaBlIGHUS. OTO TMPEIAINOoJIaraeT TMOJATOTOBKY  OYIIyIIHX
HMHKEHEPOB K CAMOCTOSITENIbHOW JAESATEIbHOCTH B MpeJiesiax CBOMX KOMIIETEHIIUNA B
COOTBETCTBUM C TpPEOOBaHUSIMU MPOU3BOACTBEHHOTO Tporecca. I[loatomy
OpUEHTalUs CTYAEHTOB HA OCBOEHUE MPOHU3BOJICTBEHHO-TEXHOJIOTMYECKON
KOMIIETEHTHOCTH B  BBICIIMX  Y4Y€OHBIX  3aBEJEHUSX HMMeeT  OOoJblIoe
npodeccuoHanbHoe 3HaueHue. Yka3 Ilpesuaenta PecniyOnuku VY3o6exkuctan Ne
VII1-5847 ot 8 okts0ps 2019 roga «O6 ytBepxknenun KoHuenuuu pa3BUTHS
cUCTEeMBbl BbIcIIero oOpazoBanus PecnyOmuku VY36ekucran no 2030 roma»
NOCTaBWJI B KAaYECTBE MPUOPUTETHOM 3a7aud «IOJHSATUE COJEPKAHUS BBICIIETO
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oOpa3oBaHHUsI Ha KAa4eCTBEHHO HOBBI YPOBEHB, IIOATOTOBKY
BBICOKOKBIU(DUIIMPOBAHHBIX KaJPOB, CIOCOOHBIX BHECTH JOCTOMHBINA BKIAJ B
YCTOMYMBOE Pa3BUTHE COLMAIBHON cepbl U OTpaciiel SKOHOMUKH, HAWTH CBOE
MeCTO Ha peIHKe Tpyza..»'®l. Ha ¢ome stux pedopm, B mporecce MOATOTOBKHU
3peNbIX NOTEHUUAIBHBIX KaIpOB, CIOCOOHBIX OTBEYATh TPEOOBAHUAM HACTOSIIETO
BpEMEHH, HE0O0X0aAuMO (HOpPMUPOBATh M pa3BUBaTh TaKuWe KOMIIETEHIIMH, Kak
KpEaTHUBHOCTb, TMPOCTPAHCTBEHHOE BOOOPAKEHHWE M JIOTHUECKOE MBIIUICHNE
OyIyluX CIEUUATNCTOB, MOBBIIIATh UX MEHTAJIBHYI) I'PAaMOTHOCTb, IIOHUMaHHE
cebst W  Opyrux, TBopueckoe MbiuieHne. C  3TOMl  TOUKM  3peHMs
COBEPILECHCTBOBAHNE METOAMKM Pa3BUTUSA IPOU3BOJCTBEHHO-TEXHOJIOTMYECKON
KOMIIETEHTHOCTH OYyJyIIMX WHXXEHEPOB SABISAETCA OJHUM W3 aKTyaJbHbIX
BOIIPOCOB.

JlaHHO€E IHCCEPTAMOHHOE MCCIIEJOBAHUE B OINPEACIICHHON CTENEHU CIY’KUT
peanuzaruu 3anad, Yka3 Ilpesuaenta Ne [1dD-158 ot 16 oktsa6ps 2024 roga «O
Mepax 10 JaJbHEHMIIEMY  COBEPIICHCTBOBAHWIO  CHCTEMBI  IOJATOTOBKH
KBATM(UIUPOBAHHBIX KaJAPOB B MPo(hecCHOHATBbHOM 00pa30BaHUHM U BHEAPEHHUIO
MEXIYHAPOAHBIX 00pa3oBaTelabHBIX Iporpamm», Yka3 Ilpesunenta Ne [1dD-6 ot
28 sauBapsa 2022 roma «O Crparerum pasButus Ha 2022-2026 rome», Yka3s
IIpezunenta Ne [1dD-5847 ot 8 okts10ps 2019 rona «O6 yrBepxkaennn Konnenuuu
pa3BUTHS CcHCTEMbl BhIciiero oOpa3zoBanus PecrmyOnmku Y30ekucran mo 2030
rona», [locranosnenue IIpesunenta No I1K-4939 ot 31 gexabps 2020 roma «O
KOPEHHOM COBEPILEHCTBOBAHUM CUCTEMBbI OLICHKH KBalu(UKAUMNd U Mepax Io
00€eCreyeHn0 pbIHKA TpyAa KBAIM(PUIMPOBAHHBIMU KaApammu», a TaKxke
yTBepxka€HHOoe mnpuioxkeHueM Ne 1 k IlocranoBnenuto KaOunera MuHHCTpOB
Pecniyomuku VY36exkucran Ne 824 ot 31 nekabps 2020 ronma «llonmoxenue o
MOPSIIKE BHEIPEHUSI KPEIUTHO-MOIYIbHOU CUCTEMBI B YUEOHBIN MPOIIECC BBICIIMX
00pa3oBaTENbHBIX YUPEKACHUIN» U APYrUe TOKYMEHTHI.

3aBHCHMMOCTDH MCCJIEIOBAHNI OT NPHOPUTETHBIX HANPABJIECHUI Pa3BUTHSA
HAayku W TexHuku PecmyOuauku. [luccepranus BbINIOJHEHA B paMKax
OPUOPUTETHOTO HANPABICHUS PA3BUTHUS PECIyOJMKAHCKOW HAyKW U TEXHOJIOTHIL:
«Pa3paboTka cucTeMbl HMHHOBAIIMOHHBIX HIAEH W MyTeH HX pealu3allid B
COLIMAJIbHO-IIPABOBOM, JIKOHOMUYECKOM, JIyXOBHO-OOpa30BaTEIbHOM pa3BUTUHU
MH(POPMAITMOHHOTO OOIIECTBA U AEMOKPATHUYECKOIO TOCY1apCTBay.

Crenenp m3yuyeHHOcTH npodJembl. [Iponecc craHOBiIEHUS W Pa3BUTHA,
3aKOHOMEPHOCTH W TEHJEHIIMM TMPOdeCcCHOHATBHOTO 00pa30BaHUs, MPOOIEMbI
MOJTOTOBKA  CTYJEHTOB K  MpO(EecCHOHANBHON  JEATENIbHOCTH  W3yYalu
P.X.lxypaes’?, A.P. Xomxa6oes, 3.K.Mcmounosa, H. A Myciumos, Y. .U NUHoATOB,

Yyxas Ipesunenta Pecry6muku Y36ekuctan oT 8 okTsi6ps 2019 roma Ne IID-5847 «O6 yTeeprkaeHnn KoHIEMIHN pa3BUTHS CUCTEMBI BBICIIETO
obpasoBanus Pecry6miku Y3oekucran 10 2030 roma»

2 Jxypae P.X. IHTepaKkTHBHBIE TeXHOJIOIMH B 0OpazoBanuu. — Tamkent, 2010; «MeTomonorust npodeccnonaabHoro oopasosanus» — (A.P.
Xokaboes, M.A. Xycanos, Y.H. Humonanues) — yde6Hoe nocodue. I'ox m3manms: 2007; Mycimmos H.A. TeopeTnko-mMeToanIecKiue OCHOBBI
npodeccuoHaIBLHOTO (POPMUPOBAHKS MTPENOAaBaTeNe npodeccuoHanbHoro odpazosanus. / Jucce. ... okT. nen. Hayk. — Tamkent, 2007. — 275
c.; OmumoB K.T. TeopeTnko-MeToANYECKHE OCHOBBHI CO3JaHHsI HOBOTO MOKOJICHUs Y4eOHOW JIUTepaTyphl MO CIELUaNbHBIM JUCHUILINHAM. //
Jucc. nokt. men. Hayk. — Tamkent, 2005. — 286 c.; Ypasosa M.b. CoBepmieHcTBOBaHHE TEXHOJIOTHH IOJATOTOBKH OyIyIIEro Ieaarora
mpohecCHOHaTFHOTO 00pPa30BaHus K MPOSKTHOH NesTenbHOCTH. // ABTOped. mucc. mokTopa Hayk (DSc) mo memaroruke. — Tamkent, 2015. — 78
c.; XamunoB XK. A. TexHonorHs CO3JaHMUSA M TPUMEHEHUS COBPEMEHHBIX JMIAKTUYECKUX CPEACTB NPENOAaBaTeNieM B MOJATOTOBKE Oy IymIMX
yuuTeseil npogeccuonansHoro oopasopanust. / Aeroped. mucc. gokropa Hayk (DSc) mo nmemaroruke. — Tamikenr, 2017. — 70 c.; Kyiicunos O.A.

26



K. T.OmumoB, O 'K.Tomunos, II.C.IllapunoB, M.b.Ypa3zoa, C.KO.Amyposna,
E.®.3eitep, W.IHO.Jlepuep, O.A.A0aynuna, I .K.babGauckuii, A.C.benkun,
I''H.XyxoB, 1.C.Axumanckuii, A.A.Bepounkuii, B.Il.becnanbko, A.B.J/lomkeHko,
B.A.Cnacténun u apyrue.

Hayunple wuccnemoBanus «mpodecCHOHATBLHONM KOMIETCHTHOCTH» H €€
cnenuuKy, HAYYHO-TEOPETHUECKNX OCHOB YYCHBIX HAIlleH PecIyOJIMKu
H.A .Mycmumosa, II.C. Hlapunos, M.b.Ypa3zoBa, O.A.KyiicuHOB u npyrue, a B
3apyOexnbix  crpaHax  B.W.baiinenko, A.A.BepOunkuii, H.A.I'pumuna,
E.®.3eiiep, WN.A.3umnuss, H.B.Ky3pmuna, B.A.Kan-Kamuk, A.M.Kynemiosa,
10.H.KyntoTkuH, A.K.Mapkosa, H.B.Ckaukosa, B.A.Cnacrenus,
A.B.Xyrtopckoro, P.bosacuca, K.Kamepona, P.Kyunna, P.Mappa, /[.P>iiBeHa,
C.Yuanera UMEIOT YHUKAJIBHOE COJIEp)KaHuE.

Hayunblie wuccrnenoBanuss mo mpoOiaeMaMm (HOPMUPOBAHUS W Pa3BUTHS
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM KOMIETEHTHOCTU OyAYIIUX HHXKEHEPOB
npopogmw KA. Xamuno, X.II.Komupos, 3.II.TyxraeBa, O.A.KyiicHHOB,
T.B.I'opOynoga, T.B.O3eposa, /[.B.Cannukos, I1.C.Camopoackuii, B.A.TepemikoB
U JIpyTHUe.

Takke MHOTOYHUCIIEHHBIE UCCJIEIOBAHUS, PACKpPHIBAIOIIUE OCOOCHHOCTH
HMHTETpaluu 00pa3oBaTeIbHBIX U TPOU3BOJCTBEHHBIX MPEANPUATHI YUEHBIX CTPaH
ConpyxecTBa, nposenu Takue yuénole, kak H.H. Kopobeitnukona, F0.M.Opios,
3.C. Casonosa, H.B. ITocynonsko, I'.T. Connarosa, E.B. He6opckuii®s,

Cpenu aMEPUKAHCKHUX YYEHBIX, 3aHUMAaIOIIMXCS BOIIPOCAMU
MHTETPAIMOHHOTO B3aMMOJICHCTBUS 0Opa3oBaHUs, HAYKW M IPOU3BOJCTBa, — M.
Amnen®, P. Atkuncon, JI. beiikep, 1. bok, C. bpunr, B.P. Knapk, [x. [ssuc, /1.
O®pank, II. T'anucon; kanaackue yuénole B. Octun, [I. Komepon, A. Yan, /I.
Ouiep, H. Trrogusep; HayuHble nccneqoBanus NPOBOIWIA AHTVIMHCKUE YUEHbIE
M. DOm, X. bxopar, T. bpanu, [x. Konusac, [x. [3Buc, k. Jlupunr; simoHckue
yuénple O. Xwucao, K. Kwuramypa, T. Macawku, C. Mopus, K. Oxamoro;
romnanjackue yuénsle P. benguc, Y. Bneiiknu, M. Xenkens. 10

B pesynbrate mpoBEeNEHHOTO HMCCIEAOBAaHUSA W aHaiu3a ObLIO MPOBEICHO
MHOKECTBO  MCCJICJIOBaHUM, TMOCBSIIEHHBIX MpoOiemMaM (QopMHUpOBaHUS U
pa3BUTUSI TPOU3BOJICTBEHHO-TEXHOJOTUUYECKON KOMIETEHTHOCTH, OJHAKO TOT
dbakT, YTO BO3MOXHOCTH Pa3BUTUSA  MPOU3BOJCTBEHHO-TEXHOJOTMYECKON
KOMITIETEHTHOCTH B BBICIIIMX YUEOHBIX 3aBEJCHUSX PACKPHITHI HE B MOJIHOU Mepe,
00yCIaBIMBAET aKTyaJIbHOCTh UCCIICIOBAHMSI.

CBs3b HCC/IEA0BAHUSA C IJIAHAMHM HAYYHO-HMCCJIEI0BATEILCKONH PadoThl
BbICHIET0 Y4YeOHOr0 WJM HAYYHO-HCCJIE0BATEIbCKOI0 Y4Ype:KIeHHus, B
KOTOPOM BbINOJIHAETCA AuccepTanms. /(uccepranmonHas padoTa BBINOJHECHA B
paMKax MEKIyHApPOJHBIX MPUKIAJAHBIX HAYYHO-UCCIEIO0BATEIbCKUX MPOEKTOB IO

TexHoNOrHY Pa3BUTHI HPOPECCHOHATBHO-TIEIArOrHYecKOro TBOPYECTBA OyOyIIMX YYHTENeH Ha OCHOBE KOMIIETEHTHOCTHOrO monaxoxa. //
Agtoped. nucc. nokropa Hayk (DSc) no nenaroruke. — Tamkent, 2019. — 70 c.

3 https://www.europeanproceedings.com/article/10.15405/epsbs.2017.08.23

4 https://scholar.google.com/citations?view_op=view_citation&hl=en&user=glUd12QAAAAJ&citation_for
view=glUd12QAAAAJ:nsIcj8rnVeAC

5 ttps://www.academia.edu/69557866/Error_aware_power_management_for_memory_dominated_ OFDM_systems
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TeMe mnpaktudeckoro wuccieaopanus «AlF-14 — Cosznanue npodeccuoHaibHO-
OPUEHTHPOBAHHOIO IIGHTpAa W COBMECTHOW yd4eOHON maboparopuu 10
anekTpoHuke» (2021-2024 rr.) IUIaHa HAay4YHO-HUCCIEAOBATENIBCKUX padoT
JIKU3aKCKOTO TOJTUTEXHUYECKOTO HHCTUTYTA.

Heabo wuccjieqoBaHusl SBISCTCS  YIYYIICHHE METOIUKUA Pa3BUTHUS
MIPOU3BOJCTBEHHO-TEXHOJIOTMUECKON KOMIIETEHTHOCTH OYIyIIIUX HHKEHEPOB.

3agayu uccjieJ0BaHNS:

[ToBbIIeHHE IPOU3BOICTBEHHO-TEXHOJIOTMYECKOM KOMITETEHTHOCTH
OyIylmMX WHXEHEPOB 3a CYET BHEJIPEHUS MHHOBAIMOHHBIX TOJIXOJIOB H
(GYHKIHOHATBHBIX BO3MOXHOCTEH MpodecCHOHaNbHON MOATOTOBKY;

COBEPILIEHCTBOBAHUE METOJIUKH MPEMNOIaBaHus MPOPUIbHBIX JUCIUTUIMH Ha
OCHOBE HCIIOJIb30BaHUSI MHTEPAKTUBHBIX METOJOB OOYUY€HUs, HANPaBICHHBIX Ha
pa3BUTHE  MPOU3BOACTBEHHO-TEXHOJIOTMYECKON  KOMIIETEHTHOCTH  OyIyILIMX
WHXCHEPOB;

COBEPILIEHCTBOBAHHE MOJIeNN pa3BUTHUSA IPOU3BOJICTBEHHO-
TEXHOJIOTHYECKON KOMIIETEHTHOCTH OYIyIINX HHKEHEPOB;

pa3paboTKa  JMIAKTUYECKOTr0 OOECHe4YeHUss W COBEPIICHCTBOBAHUE
KPUTEPUEB OIEHKH, MO3BOJISIIONIMX CTYJEHTaM pa3BUBaTh IPOU3BOJCTBEHHO-
TEXHOJIOTHYECKYIO0 KOMIIETEHTHOCTb.

O0bekTOM  HMCcaegoBaHUs  sBJIseTCs  mpouecc  (POPMHPOBAHUSA
POU3BOACTBEHHO-TEXHOJIOTUYECKON KOMIIETEHTHOCTH B IpoOLEecce MOATOTOBKH
OyyLIUX HHXKEHEPOB K NPOPECCUOHATBHON AESITETLHOCTH.

IIpenmeTroM wucc/ieA0BAHMA SIBISIOTCA COAEpXkKaHHE, (OPMBbI, METOABI U
cpeacTBa (OpMHUpPOBaHUS POU3BOACTBEHHO-TEXHOJIOTMYECKON KOMIIETEHTHOCTH B
poliecce MOArOTOBKY OYIyIIMX WHKEHEPOB K MpodhecCuOHATLHOM eI TeTbHOCTH.

Metoabl ucciaenoBanus. /I pemieHUs MOCTABICHHBIX B MCCIEAOBAHUU
3aJad W TPOBEPKH  HCXOJHBIX JaHHBIX MW  TUIOTE3  HUCHOJB3YIOTCS
COOTBETCTBYIOIIME  HCCIAEAYyeMOW  mpoOieMe  METOAbl  HCCIEAOBAHMS:
METOJOJIOTUYECKUHN U TEOPETUUECKUM aHATIN3 HAYYHO-METOINYECKOMN JIUTEPATYPHI,
aHaJM3 M 00O0OIICHHE YKCTIEPUMEHTAIBHBIX MaTEPHAIOB, TIO3BOJISIONINE BBISIBUTH
TEHJEHIMU  pa3BUTHS  Npo(ecCHOHAIBLHOrO  O0pa3oBaHMs;  KOMIUJIEKCHO
UCIIONB3YIOTCA  HaOJoJIeHue, aHKETUPOBAaHUE,  JUArHOCTUKAa  ypPOBHS
MPOM3BOJCTBEHHO-TEXHOJIOTHUECKONH  KOMIETEHTHOCTH  CTYJEHTOB,  METOIbI
MaTEeMaTHUKO-CTaTUCTUUECKON 00pabOTKM  JaHHBIX, TOJYYEHHBIX B  XOJe
NeAarornyeckux SKCIEPUMEHTOB U UCTIBITAHUM.

HayuHasi HOBU3HA MCCJIeI0BAHUSI 3AKJII0UYAETCS B CJIeIYIOIIeM:

3a cueT YriayOJeHHs COJEp>KaHUS MPOU3BOJICTBEHHO-TEXHOJIOTHYECKON
KOMIIETEHTHOCTH  OyAyIIMX  WH)XXEHEPOB  HAa  OCHOBE  WHTErpaTHUBHO-
muddepeHIMpOBAaHHOTO  TOAXO0/Ja  COBEPIICHCTBYIOTCA  (DYHKITMOHAJIbHBIE
(IMoaKTUYeCKue, METOAMYECKUE, JUATHOCTUYECKNE) BO3MOKHOCTH TOATOTOBKH K
npodeCCUOHATILHON JIeATEIbHOCTH;

YcoBepieHCTBOBaHa METOJMKA TMPEnojaBaHus TPOGUIBHBIX TUCITUILIAH
myTeM pa3pa0OTKH WHTEPAKTUBHBIX METOJOB OOYyYCeHHs, HaIlpaBJICHHBIX Ha
pa3BUTHE  TPOU3BOACTBEHHO-TEXHOJIOTMYECKONM  KOMIIETEHTHOCTH  OYIyIIMX
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MHXXEHEPOB, OCHOBAHHBIX HA 3aKOHAX BUPTYAJILHOM PEAIBHOCTH;

Pazpabotano  coxmepkaHue  MOJENM  Pa3BUTUS  TPOU3BOACTBEHHO-
TEXHOJOTHYECKON KOMIETEHTHOCTH OYIYyIUX WHKEHEPOB IyTEM BKJIIOYCHUS B
HEE MHOTOATANHBIX 3aJaHui M MPOo(ecCHOHATbHO-OPHEHTUPOBAHHBIX 3ajad, a
TaK)K€  KOMIIBIOTEPHBIX  MPOrpaMM, HANpPABJICHHBIX HAa  MaKCHUMaJlbHOE
YVIOBJIETBOPEHUE  MPOQPECCHOHATBHBIX MOTpeOHOCTEH u  TpeboBaHMIA
paboTonaTeneii;

B pesynbrare pazpaboTKu JUAAKTHUECKOTO 00ECIEUYEHMs], MO3BOJISIOLIETO
pa3BUBaTh MPOU3BOJCTBEHHO-TEXHOJOTHYECKYI0 KOMIIETEHTHOCTh CTYZICHTOB,
YCOBEPIIEHCTBOBAHO COACPKAHUE CTPYKTYPHBIX KOMIIOHEHTOB IapaMeTpOB
OLICHKH YPOBHEW NMpOQecCHOHANbHON MOJATOTOBKU C YYETOM YCIOBHI ajanTanuu
(MOTHBALIMOHHOTI'O, COAEPKATENBHOT0, OLIEHOYHO-PE3YIBTATUBHOIO)

IIpakTHYeCcKMMH pPe3yJIbTATAMM HCCJIEI0BAHNS SBJISIIOTCH:

C unenbto mnoBblIEHUS S(PPEKTUBHOCTH pPA3BUTHUA POU3BOJICTBEHHO-
TE€XHOJIOTUYECKON KOMIETEHTHOCTH WHXEHEPOB CO3JaH U BHEIPEH B IPAKTUKY
MHTEPAKTUBHBIA 3JIEKTPOHHBIN y4eOHUK MO aucuuiuinHe «MeToasl U cpeacTBa
U3MEPEHUIY;

WN3nan ydeOHUK «DJNEKTPUYECKUE METOJbl W MPUOOpPBI H3MEPEHHID;
Pa3paborano meronuyeckoe mnocodre «KOHCTPpYKIMOHHBIE OCHOBBI M3JEIHA U
MaTepHuaioBy, CIOCOOCTBYIONIEE PA3BUTHIO MPO(PECCUOHATBHON KOMIIETEHTHOCTH
CTYJICHTOB BBICIIUX YYEOHBIX 3aBEICHUH.

Pazpabotanel ¥  uCHONB3YyIOTCS B 00pa3oBaTEIbHOM  IIPOLECCE
METOJUYECKHE PEKOMEHJAlMU IO JUArHOCTUKE YpPOBHSA C(HOPMUPOBAHHOCTH
POU3BOACTBEHHO-TEXHOJIOTUYECKON KOMIIETEHTHOCTH OYyAYLINX UHXXEHEPOB;

Pa3paboTaH KOMIUIEKC MHOTOJTallHbIX 3aJaHuil U NPOPECCHOHATBHO-
OPHEHTHPOBAHHBIX 337a4, O3BOJISIIOLIMI ITO3TAIHO Pa3BUBAaTh POU3BOJCTBEHHO-
TEXHOJIOTUYECKYI0 KOMIIETEHTHOCTh HH)KEHEPOB, W  HCIOJB3YEMBId  MpHU
MPEnoIaBaHuK MPOPUIBHBIX JUCITUIUIMH.

/locToBepHOCTDH pe3yJIbTaToB HCCJIeIOBAHMS. JIoCTOBEPHOCTH
pe3yJabTaTOB  HMCCIENOBAHUS  OMNPEAENSIeTCS  COBOKYMHOCTBIO — MaTepHalioB
BCEPOCCUMCKUX M  MEXKIYyHapOAHBIX  HAy4YHbIX  KOH(EpeHLMi, crare,
OMyOJIMKOBAaHHBIX B CHEIUAIM3UPOBAHHBIX >KypHAJIAX, BXOIAIIMX B IEPEUYCHb
AkaneMun HaykK, W 3apyOeXHBIX Hay4HBIX XYypHajaX, pPElNpe3eHTATUBHOCTHIO
BBIOOPKHM yYaCTHUKOB SKCIIEPUMEHTA; CTATUCTUYECKUM MOATBEPKACHUEM TUIIOTE3
Ha TEOPETUYECKOM U IKCIIEPUMEHTAIBHOM 3TaIlax UCCIEI0BAHMUS.

Hayuynass u mpakTudeckasi 3HAYMMOCTb Pe3yJbTATOB MCCJICIOBAHUS.
HayuHnasi 3HauuMOCTh pe3yJIbTaTOB MCCEA0BaHUs 00YCIIOBICHA HCIIOJIb30BAHUEM
NPEJIOKEHHOW  CTPYKTYphl, METOAMKH, MOJEIH, Y4YeOHMKa, CO3/JaHHBIX
AJIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB, TO €CTh COBPEMEHHBIX TUAAKTHYECKUX
cpelncTB OOy4eHHsI B BBICHIMX YUEOHBIX 3aBEACHUSX JJIs MOBBIIIEHUS KauecTBa U
3 PeKTUBHOCTH 00yUYEHHUsI, OpraHu3auu 00pa3oBaTEILHOIO MPOIEcca Ha OCHOBE
CUCTEMHO-JIEATEIbHOCTHOTO  TOJAXO0Ja M pa3BUTUA  NPOo(EeCcCHOHATBLHOTO
o0Opa3oBaHus.

[IpakTryeckasi 3HaY4MMOCTb PE3yJIbTATOB UCCIIEIOBAHUS 3aKIIIOUAETCSA B TOM,
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YTO OHU MOTYT OBITh HCIIOJIb30BaHbl IPU MOJTOTOBKE HOPMATHUBHBIX MPaBOBBIX
aKTOB M TMPOrpaMM MEPOIPHUIATHA MO JaldbHEHUIIEMYy COBEPIICHCTBOBAHHIO
CHUCTEMBbI BBICIIETO OOpa3oBaHMs, pa3pabOTKE TOCYJapCTBEHHBIX TPEeOOBaHHM K
COJECPKAHUI0O M KadyecTBY Mpo(ecCHOHAIBLHOrO 0O0pa30BaHus, OpraHU3alluu
WHHOBAIIMOHHOTO 00y4YeHHsI B MPOPECCHOHATHHOM 00Pa30BaHUH.

BHenpenue pe3yJbTaTtoB ucciaenoBaHuili. Ha ocHoBe pa3pabGoTaHHBIX
TEOPETUYECKUX, METOJUYECKUX U MPAKTHUYECKUX MPEIJIOKEHUI MO pa3BUTHUIO
POU3BOJICTBEHHO-TEXHOJIOTUYECKONH KOMIETEHTHOCTH OyAyIIUX HWHXKEHEpOB B
BBICHINX Y4EOHBIX 3aBEICHUSIX:

Pexomennanuu o COBEPILIEHCTBOBAHUIO GyHKIHOHATBHBIX
(IMIaKTUYECKUX, METOANYECKHX, JTUArHOCTUYECKHUX ) BO3MOXKHOCTEN
npodeccruoHanbHON MOATOTOBKHU nyTem yTiyOJieHus coJiepKaHus

IPOU3BOACTBEHHO-TEXHOJIOTUYECKON KOMIIETEHTHOCTU OYyIyIIUX HHXEHEPOB Ha
OCHOBE MHTETPATUBHO-IU(P(DHEPEHIIMPOBAHHOTO MOX0/1a ObLIIU UCIIOIB30BaHbI IIPU
BBIIIOJIHEHUH MEXIYHAPOJHOTO HAyYHO-ITPAKTUYECKOTO MPOEKTa 10 TEME HAYy4YHO-
npaktudyeckoro wucciegaoBanus «AU® 114 — Cozpanue npodeccuoHabHO-
OpPUEHTHPOBAaHHOIO IIEHTpAa M COBMECTHOM y4eOHOW J1abopaTtopuu IO
anektponukey» (2019-2021 rr.) mmana HUP Jlku3akcKoro mnOJIUTEXHUYECKOTO
nHctutyTa (CripaBoYHUK J[KM3aKCKOrO MOJIUTEXHUYECKOIO MHCTUTYTA). J(aHHbBIE
PEKOMEHJallMK CIIOCOOCTBOBAJIM IMOBBIIIEHUIO YPOBHS MOJATOTOBKM CTYJEHTOB K
npo(heCCUOHATILHON S TEIbHOCTH;

PekoMenpaniuun U pa3pabOTKM 1O COBEPILIEHCTBOBAHUIO METOAMKHU
IpernoJaBaHus npoUIbHBIX  JAMCLUILIINH IOCPEACTBOM  pa3pabOTKu
WHTEPAKTUBHBIX METOJIOB OOYYEHUsS, OCHOBAaHHBIX HA 3aKOHaX BUPTYaJIbHOU
pEaNbHOCTH, HANPABICHHBIX HAa Pa3BUTHE IPOU3BOACTBEHHO-TEXHOJIOIMYECKOU
KOMIETEHTHOCTH OyAYIIMX HMH)XEHEPOB, BKJIIOUYEHbI B COJAEpX aHUE Yy4yeOHHMKa
«ONEeKTPOU3MEPUTENIbHBIE METOJIbl U CPEACTBA», HAIPABICHHOTO HA pPa3BHUTHE
MIPOU3BOACTBEHHO-TEXHOJIOIMYECKOM KOMIIETEHTHOCTH (crnpaBka MuHucTepcTBa
BbICIIEro oOpa3oBaHus, HAyKM U WHHOBauui Ne 559716 ot 4 ampens 2024 r.).
JlanHOe  y4eOHO-METOAMYEeCKOe OOecreyeHrue CrocOoOCTBOBAJIO  Pa3BUTHIO
MPOU3BOACTBEHHO-TEXHOJIOIMYECKOW KOMIIETEHTHOCTHU CTYIEHTOB.

Pekomenmauuu u  pa3pabOTKM 1O  pa3paboOTKe MOJETU  Pa3BUTHA
MIPOU3BOACTBEHHO-TEXHOJIOIMYECKOM KOMIIETEHTHOCTH OyIyIIUX HHKEHEPOB
OyTeM  BKJIIOYEHHMS  MHOTOSTalmHBIX  BOMPOCOB M MPO¢eCcCHOHAIBHO-
OPHEHTHUPOBAHHBIX 33/IaHHM, a TaKKE€ KOMITBIOTEPHBIX MPOTrpPaMM, HAIPABICHHBIX
HAa MAaKCHUMaJbHOE YIOBJIETBOpEHHE MPO(ECCHOHANBHBIX MOTpEeOHOCTEH U
TpeboBaHmii paboTomaresneii, BKIIOUEHBI B COACpPKAHUE DJIEKTPOHHOTO YYEOHHKA
«ONEKTPOU3MEPUTENIBHBIE METOJBI M CPEACTBA», HAIPABIECHHOIO HAa Pa3BUTHE
NPOM3BOICTBEHHO-TEXHOJIOTHYEeCKOl KommereHTHOCTH (CripaBka MuHuUCTEpCTBa
BbICIIEro oOpa3oBaHMs, HAyKM W WHHOBauuid PecnyOnuku VY3b0ekucran ot 7
saBaps 2025 roma Ne 02/01-01-01-5.). DnekTpoHHBI y4EeOHUK CHOCOOCTBOBAI
Pa3BUTHIO  MPOU3BOJACTBEHHO-TEXHOJIOIMUYECKOM  KOMMETEHTHOCTH  OymylIux
UHKEHEPOB.
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AnpoGauus pe3yJabTATOB Hccaed0BaHusl. Pe3ynbTartbl ucCiIeI0BaHUS
00CYy’XJaI1Ch, B TOM YHKCJe, Ha 6 MEXITyHAPOAHBIX U 5 peciyOIuKaHCKUX Hay4YHO-
MPAKTUYECKUX KOH(PEPEHIIUSX.

IIyonukanusi pe3yiabTaToB HcciaenoBanus. [lo Teme wuccnenoBaHus
omyOnuKoBaHO 18 HaydHBIX pabOT, U3 HUX 5 cTaTe OMyOJIMKOBAaHBI B HAYYHBIX
U3JIaHUSX, PEKOMEHIOBaHHBIX K myonukanun BAK PecnyOnmku Y36ekucral, B
TOM uyucie 4 B OTEYECTBEHHBIX U 1 3apyOeHbIX >KypHajax, MojiydeHo |
aBTOPCKOE CBUETEIBCTRBO.

Crpykrypa u 00beM auccepramuu. [{uccepTaiusi COCTOUT U3 BBEIICHUS,
TpeX rjaB, 3aKJIIOYEHHUS, CIHCKA HMCIOJIb30BAHHOW JIUTEPATYphl U MPHUIOKEHUH.
O06bem nuccepranuu coctaBisier 154 crpaHul.

OCHOBHOE COJEPXAHUE JUCCEPTALIUUA

Bo BBegeHnu 00OCHOBBIBAETCS AKTYyaJIbHOCTh U BOCTPEOOBAHHOCTH TEMBbI
JUccepTalum, €€ COOTBETCTBUE MPUOPUTETHBIM HAIIPABIICHUSM PAa3BUTHSI HAYKU U
TexHuku PecmyOnuku VY30eKkucTaH, aHaIU3UPYETCS YPOBEHb HU3YUYEHHOCTHU
po0JIeMbl, OMPEACISIOTCS UETu W 3a7a4dl UCCIEIOBaHUS, OOBEKT U MpPEeaMeET,
OCBEILIAIOTCS. METOJIbl  MCCIICIOBaHMs, Hay4Hass HOBHU3HA, JOCTOBEPHOCTh
MOJTYUYEHHBIX PE3YJbTATOB U UX BHEAPECHUE B MPAKTUKY, MPUBOAUTCS UHPOpMAITUs
O TEOPETUYECKOM M MPAKTUYECKON 3HAYMMOCTH, OIYyOJMKOBAaHHBIX paboTax H
CTPYKTYyp€ TUCCEPTALINH.

B mnepBol rimaBe mmccepranuu, o3aryiaBlieHHOW «TeoperHyeckue OCHOBBI
Pa3BUTHS NPOU3BOACTBEHHO-TEXHOJOTHYECKON KOMIIETEHTHOCTH OyXylIux
HHKEHEPOB)», TPEJCTABICH aHAJU3 HAyYHBIX MWCCIEJOBAaHUN U pPa3paboToK,
NPOBENEHHBIX Yu€HBIMHU-TIenaroramu pecnyonuku, ctpan CHIT u  ganbhero
3apy0exbsi MO MmpoOsieMe  pa3BUTUS  MPOU3BOJACTBEHHO-TEXHOJIOTHYECKOU
KOMIIETEHTHOCTH OyAylIUX MHXKEHEPOB. PackphIBalOTCs COIEp)KaHUE U CYLIHOCTb
MTOHATUM «mpodeccuoHaIbHO-TIeJaroruyeckas KOMIIETEHTHOCTBY,
«IIPOU3BOJICTBOY, «TEXHOJIOTHS, «MPOU3BOACTBEHHO-TEXHOJIOTUYECKas
KOMIIETEHTHOCTh ~ Oyaymmx HWHXeHepoB». lIpencTtaBieHbl  AUAAKTUYECKHE
BO3MOXXHOCTH  TPOQPUIBHBIX JUCHUIUIMH B  Pa3BUTUU  TMPOU3BOACTBEHHO-
TEXHOJIOTUYECKON KOMIIETEHTHOCTH CTYJACHTOB. B HcCCliegoBaHUMM pacCMOTpPEH
BOIIPOC ~ pa3BUTUSI  MPOU3BOJACTBEHHO-TEXHOJOTMYECKOM  KOMIETEHTHOCTHU
CTYJICHTOB  BBICIIETO y4eOHOTO 3aBElEeHHUS B KOHTEKCTE peau3ariu
KOMIIETEHTHOCTHOrO noaxoaa. OrnpeneneHue CyIHOCTA MPOU3BOACTBEHHO-
TEXHOJIOTUYECKOW KOMIIETEHTHOCTH, B CBOIO O4Yepellb, TpeOyeT u3ydeHUs
CIEAYIOUIMX OCHOBHBIX BHJIOB WHYKEHEPHOW IEATEIbHOCTHU: IMPOU3BOACTBEHHO-

TEXHOJIOTUYECKON,  OPraHU3allMOHHO-YNPAaBIEHYECKOH,  3KCIIEPUMEHTAJIbHO-
UCCJIeI0BATENBCKON, KOHCTPYKTOPCKO-TEXHOJOTUYECKOH. B KOHTEeKcTe JaHHOro
UCCJIeI0BAHMUS 0COOBIi UHTEpEC MpeICTaBIIsIa POU3BOICTBEHHO-

TEXHOJIOTUYECKasi JEeATENIbHOCTh KaK COBOKYIMHOCTh METOJOB U IPUEMOB
MPUMEHEHHSI COBPEMEHHBIX TEXHOJOTUM, CBA3AHHBIX C MMPOU3BOJICTBOM, PEMOHTOM
U BOCCTAHOBJICHMEM JIeTAJIE MalMH JJi1 O0OeCHeyYeHus OKCIUTyaTaiuu
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0o0Opy/OBaHus, MallMH M JPYIMX TEXHUYECKUX CPEACTB IPHU OCYIIECTBICHUU
KOHTpPOJIS, BEIEHHUS TEXHOJOTMYECKON JOKyMEHTAIMH, CepTU(PHUKAIMOHHBIX
WCIIBITAHUM U METPOJIOTUYECKON TTOBEPKH.

AHanmu3 BHUJOB  WH)KEHEPHOM  JEATENIBHOCTM  IO3BOJIUI  BBIACIHTH
CIeIyIOIIME MPOU3BOJICTBEHHO-TEXHOJOTMYECKHE 3aJaud: O3HAKOMIIEHHE C
MIPOU3BOACTBEHHBIM POLIECCOM KOHKPETHOM oTpaciy; pa3paboTka
TEXHOJIOTHYECKOW JIOKYMEHTAllUH; MPOU3BOJICTBEHHBI KOHTPOJIb MapaMeTpOB
TEXHOJIOTMYECKOr0 TMpolecca UM  KadecTBa MPOAYKIMM; pElIeHHe 3ajad
ONTUMAJBHOIO  HMCHOJB30BaHUS OOOpPYJOBaHUS M  MAaT€pUAIOB; MOHTaX
IPOU3BOACTBEHHO-TEXHOJIOTUYECKOTO O0OpYIOBAaHUS M KOMIUIEKCOB; OKa3aHUE
yclIyr.  YKa3zaHHble — 3aJaud  BKJIIOYAIOT  CIEAYIOLIME  COCTaBIISIOIINE
IPOU3BOJCTBEHHO-TEXHOJIOTUUECKON  JEATENBHOCTH  OyaylIero  MHXEHepa:
HOTPEOHOCTM M MOTHUBBI MPOSABISAIOTCS B COYETAHWU IIO3HABATEIIBHOTO M
HMHXEHEPHO-MTPOPECCUOHAIIBHOIO WHTEpeca; 1LIeJIb — OBJAJEHUE COBOKYITHOCTBIO
CIOCOOOB M MPUEMOB HMCHOJIb30BAHUSI TEXHUYECKHX YCTPOMCTB M TEXHUYECKUX
CPEICTB; JACUCTBUS M ONEPALMH OTPAXAIOT Hambojee oOlume 4epThl Oyaylieu
WHXEHEPHOW JESATEIbHOCTH M NPEANojiaraloT pemieHHe COOTBETCTBYIOIMIMX
MOJEJIBHBIX ~ 3a/ay;  CpEJCTBA  ONPENESAIOTCA  XapakTepoM  Oyayiuen
poQecCUOHATbHON NEeSATEIbHOCTH; peaMET — IPOU3BO/ICTBEHHO-
TEXHOJIOTUYECKH  MPOLECC; pe3yabTaT — OBJAJEHUE MPOU3BOJICTBEHHO-
TEXHOJIOTMYECKON KOMIIETEHTHOCTHIO B 00pa30BaTeIbHOM IIPOLIECCE.

KoMneTeHTHOCTHBI ~ MOAXOJ,  MOJIOKEHHBII B~ OCHOBY  HAlIETo
UCCIIEJOBaHMUS, HO3BOJINI YTOYHUTH HOHSITHE «TPOU3BOJICTBEHHO-
TEXHOJIOTUYECKAs] KOMIETEHTHOCTb». [0 MpOM3BOICTBEHHO-TEXHOJOTHYECKON
KOMIIETEHTHOCTBIO MOHUMAETCS COBOKYHOCTh 3HAHUN, YMEHHM, HABBIKOB, OIBITA,
JUYHOCTHBIX KA4eCTB, MPOSBISAIOIIMUXCS B TOTOBHOCTH K OCYIIECTBIICHHUIO
MIPOU3BOACTBEHHO-TEXHOJIOTMYECKOU IESITEIbHOCTH, B IOHUMAaHUU €€ COLIMAIbHON
3HAYUMOCTU W JIMYHOM OTBETCTBEHHOCTH 3a pPE3YyJIbTAaThl 3TOW AESATENbHOCTH.
BeinyckHuku OakanaBpuata mo HampasieHuto 60711300 — «Merponorus,
CTaHAAapTU3alMs U YNPaBICHUE KayeCTBOM MPOAYKIMN», MIPUHITOMY B KaueCTBE
00BEKTa HCCIIeJOBaHUs, TIOCIIE 3aBEPIICHUs] 00yUeHUs 1Mo OakajaBpuaTy HAyKH U
TEXHUKH OyIyT UMETh MpaBO paldoTaTh Ha MPEANPHUATHIX, OCYIIECTBISIFOIINX
NeSATEeNbHOCTh B cdepax MpPOU3BOACTBA, NEPEepadOTKH, pa3pabOTKU CPEACTB
U3MEpPEHUI, METPOJOrMYeCKOM TOBEpPKH, CTAHIAPTU3AIMH W CepTU(UKALINY,
OLICHKH COOTBETCTBHUS, OLIGHKH CHCTEM MEHEKMEHTa KauecTBa, HCIbITAaHUM
NPOAYKIMH, a TaKKe pelaTh CIOKHBIE BOMPOCHI B OPTaHU3ALMAX, MPOBOIAIINX
METPOJIOTHYECKYIO MIOBEPKY CPEACTB U3MEPEHUM.

Bunel npodeccuonanbHOM AeATEIbHOCTH OakajaBpOB IO HANpaBICHUIO
noaroroBku 60711300 — MeTtponorusi, cTaH1apTU3alus U YIpPaBJICHHE KaYeCTBOM
OPOAYKUMHU TIpeacTaBieHbl Huxe (Pucynok 1).

Ncxons u3 npodeccroHanbHbIX 3a/1a4 Oy IyIIMX WHKEHEPOB-METPOIOTOB, MbI
CTPEMIJIUCHh pa3BUBATh MPOU3BOIACTBEHHO-TEXHOJIOTMYECKYI0 KOMIIETEHTHOCTD,
KoTopas  (opmupyerca B  MpoIecCe€  MPOU3BOJCTBEHHO-TEXHOJOTMYECKON
NEeSTETBHOCTH.
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Buae! npodeccnonaibHOM
AesITeJIbHOCTH

! !

HWHXCHEPHO-KOHCTPYKTOPCKas Haqu},Ie HUCCIICO0OBaHUA
JACATCIIBHOCTD

v \4
LWEDLE SRR KOHTPOJIbL KaUeCTBa U OpraHHU3allMOHHO-
TEXHOJIOTHYCCKAsl OCATCIIbHOCTh -
MOHI/ITOPI/IHF YHOpaBJICHYCCKUU.

Pucynok 1. Buabl npogeccnoHaIbHOM JesITeJIbHOCTH 0aKaIaBPOB 10
HanpasJeHuto oopaszosanusi 60711300 — MerpoJiorusi, CTAHAAPTU3ALMS U
yIpaBJeHUEe KAa4eCTBOM NPOAYKIHM.

IIpou3BOACTBEHHO-TEXHOJIOTHYECKAST KOMIIETEHTHOCTD SIBJISICTCS] BAXKHBIM
KOMITOHEHTOM TpO(eCCHUOHATBPHON KOMIETEHTHOCTH, KOTOpas MOApa3yMeBaeT
CIIOCOOHOCTh ~ HWHXKEHEepa WM  CICNHMATMCTAa  [OHUMAaTh,  yHPABIATH
POU3BOJICTBEHHBIMU TMPOLIECCAMU W NPUMEHATh HOBBIE TEXHOJOTHMU. JTa
KOMITETEHTHOCTh BKJIIOYaeT B c€0s CHOCOOHOCTh WH)KEHEpAa ONTUMH3UPOBATH
IIPOU3BOJICTBEHHBIE TMPOIIECCHI, BHEAPATH HOBBIE TEXHOJIOTMH, O00OECIeUnUBAThH
KaueCcTBO MPOIYKIMHU U 3P(HEKTUBHO UCTOIb30BaTh pecypchl. (PucyHok 2)

KoMnoHeHTHI IDOU3BOICTBEHHO-TEXHOJI0THYECKO0l KOMIIETEHTHOCTH
]

v v \ 4
MoTHBaIIMOHHBIH Conen:kaTesibH Onenka-
- (opmupoBaHue — 3HAHUE OCHOBHBIX HAYYHBIX = CHOCOOHOCTH CTyJIeHTa
podeccCroHaBHBIX MOHATUH M TpaBWI IO pUOOpeTaTh  MPOM3BOJCTBEHHO-

HaBBIKOB;
- TIOHUMaHHe
MIPOU3BOICTBEHHO-
TEXHOJIOTHYECKHX
oreparuit;

- (hopmupoBaHue
MOTPEOHOCTH B IPUMEHEHHH
IIPOU3BOJICTBEHHO-
TeXHOJIOTHYECKHX HABBIKOB;
— HHTepec K AOCTIKCHHAM
COBPEMEHHOTO
NIPOU3BOJICTBA n ero
Pa3BUTHIO.

CyTH

H3y9aeMBIM 00s3aTeNbHBIM 1
(axyIbTaTUBHBIM
IpeMeTam;

— 3HaHHE IPOH3BOJCTBEHHO-
TEXHOJIOTUYECKO
JESATEINEHOCTH;

—  3HaHHE  OpraHH3alHH
IIPOM3BOICTBEHHO-
TEXHOJIOTHIECKHIX
MIPOLECCOB;

- 3HaHHE AITOPUTMOB
BHEIPEHHsS HMHHOBAIlMil B
MIPOHU3BOJICTBO.

TEXHOJIOTHYECKUE KOMIIETEHIUH;
—  TOTOBHOCTb  CTyJ€HTa K
OCYIIECTBICHUIO
[IPOHM3BO/ICTBEHHO-
TEXHOJIOTHIECKOM eATENbHOCTH;
— CIOCOOHOCTH OIIEHHBATh CBOH
JIMYHOCTHBIE KAuyecTBa, 3HAHUS W
yYMEHHS,  HEOOXOIUMBIE IS
OCYIECTBIICHHUS
[IPOHM3BO/ICTBEHHON
JEATENHHOCTH;

- BJIaJICHUE HaBBIKAMU
CaMOaHaIIN3a, CaMOOIEHKH CBOEH
JEATENHHOCTH.

PucyHok 2. KoMnoHeHThI NPOU3BOCTBEHHO-TEXHOJIOTHYECKOH
KOMIIETEHTHOCTH.

B o0pa3zoBaTenbHOM Mpoliecce BBICHIMX YyU€OHBIX 3aBEICHH 0CO000€ MECTO
3aHUMAET Tpynna o0s13aTeIbHbIX U (PaKyIbTATUBHBIX TUCHUUILINH, 00bEIUHSIIOMINX
B3aMMOCBSI3aHHBIE M B3aUMOOOYCIJIOBJIEHHBIE JUCHUIUIMHBI IO  PA3BUTHUIO
POU3BOICTBEHHO-TEXHOJIOTHYECKOU KOMITETEHTHOCTH. OTnuYUTENHHOM
OCOOEHHOCTBIO 3TUX AUCHUIUIMH SBISETCA TO, YTO HUX COACPKAHUE BKIHOYACT
OOLIMpPHBIA ~ MaTepuasl, TpeOyIOUMH  pacCMOTPEHMS]  Ka4eCTBEHHBIX U
KOJIMYECTBEHHBIX 3aBUCUMOCTEM TpU H3YyYEHUH MHCTPYMEHTOB, CIOCOOOB
WCIIOJIb30BAHUS HMHCTPYMEHTOB W T. [J. OTH JHUCLUMIUIMHBI  SIBJIIFOTCS
TEOpEeTUYECKOW  0a30if  TPOM3BOJCTBEHHO-TEXHOJOTUYECKONW  JESTEIBHOCTH,
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PacKphIBAIOT TMPUHIUIIBI, JIEKAIIHNE B OCHOBE IMPOU3BOJCTBEHHBIX IPOIECCOB,
TEOPETHUECKHE OCHOBBI TPOCKTUPOBAHMS W OKCIUIyaTallMk 00O0PYIOBaHUSA,
CBOICTBAa OCHOBHBIX MaTEPHAJIOB, YTIYOJSIOT IMOTUTEXHUYECKOE HaIpaBICHHUEC
MOATOTOBKM OyIyIUX WHXECHEPOB. BBIMEN3T0KEHHOE TI03BOIIIO BBISBUTH
MEJAarOTHYECKUd  TOTEHIMAN  NPOGUIBHBIX  JUCIUIUIMH, CIIOCOOCTBYFOIIMX
Pa3BUTHIO TPOU3BOJACTBEHHO-TEXHOJIOTHYECKOM KOMIIETCHTHOCTH CTY/JICHTOB B
KOHTEKCTE KOMIIETCHTHOCTHOTO TIOAXOJa W TI0 BIMSHUIO HA KadeCTBO
(dbopMUpOBaHUS pa3feIUTh UX HA CICAYIONINE OJOKH: TEOPETUUECKUH - Pa3BUTHE Y
CTYJCHTOB HAy4YHOTO MHPOBO33pPEHHS, TEXHUYCCKOTO U  aHAJUTHYECKOTO
MBIIUICHAS, METOAMYECKUN - TIEPEXO0JT OT TEOPSTHUECKUX 3HAHUHN K MPAKTUICCKUM
HaBbIKAM PEIICHUs MPOOJIEMHO-TIO3HABATEIBHBIX BOIPOCOB M 3aad Ha OCHOBE
co3maHus TMpodecCHOHATBHONH o00paszoBaTenbHON cpenbl; IlpemycmarpuBaer
MOJTAIMHOE PAa3BUTHE IPOU3BOJICTBEHHO-TEXHOJOTUYECKOW  KOMIIETEHTHOCTH
CTYJICHTOB TIOCPEJCTBOM HCIIOJIL30BAHUS MPAKTUYECKUX MHOTOATAMMHBIX 3aaHHH
1 TIpo(peCcCHOHATEHO-OPUEHTUPOBAHHBIX 3a71a4.

Bo BToOpo#i rmaBe muccepTaiuu, oO3ariaBiIeHHOW «MeToauKa pa3BUTHS
NMPOU3BOACTBEHHO-TEXHOJIOTHYECKOI KOMIIETEHTHOCTH Oyayuux
HHKEHEPOB»,  TPEICTaBICHB  NEAArOTMYECKHUE  YCIOBHSI  pealn3aIluu
TUAAKTAYECKOTO  TOTCHIHMANa  NPO(HWIBHBIX  TUCHUIUIMH B Pa3BUTHHU
MIPOU3BOICTBEHHO-TEXHOJIOTMYCCKOM KOMIIETCHTHOCTH CTYJICHTOB, MOJEIb U
METOJMKA  Pa3BUTHS  MPOU3BOJCTBEHHO-TEXHOJIOTHYECKON  KOMIIETEHTHOCTHU
CTYJICHTOB B IPOII€CCE MPEnoaaBaHus MPO(PHIbHBIX TUCIUTLINH.

KadecTBO MOATOTOBKM KOMITETEHTHBIX CIIELUAUCTOB B BBICIHIMX Y4eOHBIX
3aBEJCHUSAX BO MHOTOM ormpenaensercs dPpGeKTUBHOCTHIO OpraHu3aIui 00ydeHus
no TNpo(UIBLHBIM JUCIUIUIMHAM. B MpPOM3BOJICTBEHHOM 00pa30BaHUM OOJbIIIEE
BHUMAHHUE YJNIENSAETCS TMPAKTUYECKOW TOATOTOBKE TMPHU MPENOJaBaHUU ITUX
JTUCITUIUIMH, W TaKoe OOy4YeHHE OXBaThIBaCT IIPOIECCH, HEMOCPEICTBEHHO
o0ecrnieunBaroIIne TIyOOKHe, OCHOBATEIbHBIC 3HAHUS, OTPAXKAIOIINE CHEIUPUKY
CIEIUAIbHOCTH B KOHKPETHBIX O00JacTsIX TMPOU3BOJACTBA, WU (POPMHUPYIOIIHE
aKTyaJbHbIC HABBIKH M KBATU(UKAITHIO.

[Ipomecc pa3BUTHS TPOW3BOJICTBEHHO-TEXHOJOTHUECKOW KOMIIETEHTHOCTH
OCYIIECTBIISIETCS Ha OCHOBE 3HAHWH, KOMIUIEKCHO TIOJYYCHHBIX B TMPO(HIBHBIX
TUCITUTUTHHAX. dopmMupoBaHue MIPOU3BOICTBEHHO-TEXHOJIOTMICCKOM
KOMIIETGHTHOCTH WJIM €€ COCTaBISIOMIUX KOMIIOHEHTOB B paMKax OJIHOU
JTUCIUIUIMHBL  HeBO3MOHO. [Ipu QopMupoBaHWM [aHHON KOMIIETEHTHOCTH
JIOJKHBI OBITh 00€CTIEUeHbI MEKIUCITUTIIIMHAPHAS CBSI3HOCTh M PEEMCTBEHHOCTD,
YCTaHOBJICHBI MEXIUCIUIUIMHAPHBIC CBA3U U CHOPMHUPOBAHA MHTETPAIMs 3HAHUM.
[TorTOMy Kaxmasi MTUCHIUILTMHA, BKIIOUEHHAS B YUCOHBIN TIJIaH, UTPAET CBOIO POJIh
B 3TOM IIpOIIECCE.

[Tporiecc oOydeHUS TPOPMIBHBIM JUCIHMIUIMHAM, IMPEIOoAaBaHUE KOTOPBIX
IPEIYCMOTPEHO Y4YEOHBIM IIJIAHOM BBICHIMX TEXHHUYECKHUX yYEOHBIX 3aBEIACHHM,
TpeOyeT coOmoIeHusT psia TeJarormuecKux YCIOBHM IS peanu3aliu
JTUAAKTHYECKOTO TOTEHIHAja CTYACHTOB B Pa3BUTHH TIPOU3BOJICTBECHHO-
TEXHOJIOTUYECKON KOMITETCHTHOCTH.
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IIepBbIM AMAAKTUYECKUM YCIOBHEM SIBIISIECTCSA NPOEKTUPOBAHUE COJNEPKAHUA
00s3aTeNbHBIX U (PaKyIbTATUBHBIX JUCLMIUIMH B COOTBETCTBUM C IOKAa3aTEISIMU,
XapaKTEPU3YIOUIMMU TOTOBHOCTh OYyIyIIEro CHEUUAIUCTa K BBITOJIHEHHUIO
MIPOM3BOJCTBEHHO-TEXHOJIOTHUECKON  nearenbHocTH. (OOOCHOBaHHME JaHHOTO
YCJIOBHSI OCHOBAaHO HAa TEOPUU NEAArOrMYECKOro MPOEKTHPOBAHUS COACPKAHUS
oOpazoBanus. OTIUYUTETFHOW OCOOEHHOCTBIO TEIarOTMYECKOr0  MPOEKTa
ABJISIETCS] OCYIIECTBIICHUE aKTyaln3aluy COJAEPKaHUS YUEOHBIX TUCHUILUIMH U €ro
M3MEHEHUE B COOTBETCTBUH C PEAJIbHO BO3HUKAIOIIMMU YUYEOHBIMU CUTYALUAMU U
CYOBEKTUBHBIMM OCOOEHHOCTSIMU Kaxaoro cryieHta. C TOYKM 3pEeHHs] HALIETOo
UCCIIEJIOBAHUs, MPENOJaBaTENb JOJKEH OOECIEYUTh BOBJIEUEHUE CTYACHTOB B
IIPOU3BOJICTBEHHO-TEXHOJIOTHYECKYO, HAy4HO-UCCIIEI0BATEIBCKYIO,
PalMOHAIN3aTOPCKYH0, KOHCTPYKTOPCKYIO U HM300pETaTEeNbCKYI0 NEATEIbHOCTh B
npouecce 00y4eHHs y4eOHbIM MTpEeIMETaM.

C ToukM 3peHHs OpeaMeTa  Hallero  UCCIEAOBAaHMS,  pa3BUTHE
MIPOU3BOACTBEHHO-TEXHOJIOTMUYECKON KOMIETEHTHOCTH JIOJKHO OCYILIECTBIIATHCS B
COOTBETCTBUM C IOKA3aTEISIMU TOTOBHOCTH K BBINOJIHEHUIO MPOU3BOJCTBEHHO-
TEXHOJIOTUYECKOW JAESATEIbHOCTH. B COBpEMEHHOM TPAKTOBKE NEAATOTUYECKOE
MIPOEKTUPOBAHKE CYILIECTBYET HE KaK y3Kas METOAMYECKas 3ajada, a Kak ocodas
METOJOJIOTHSA,  BKJIIOYAIOLIAs  pealn3alyi0  KOHTEHT-NPOEKTUPOBAHUS B
COOTBETCTBUH C METOJOJIOTHEN OpraHu3aluu.

[To muenuto A.M. HoBukoBa, 3T0 03Ha4aeT HEOOXOAMMOCTh OpraHHU3aALUU
IPOU3BOJICTBEHHO-TEXHOJOTUUECKON JIESITEIbBHOCTH KaK LEJIOCTHOM CHCTEMBI C
YETKO OINPENEICHHBIMU  XapaKTEPUCTUKAMH, JIOTMYECKOW CTPYKTYpOu U
IOPOLECCOM €€ peanu3aluu (TOTOBHOCTh K TEXHOJOTMYECKHM IpoleccaMm H
IPOEKTUPOBAHUIO NPOAYKUMU — TOTOBHOCTh K OpraHU3all{ IPOM3BOACTBA M
NOJATOTOBKE TEXHOJIOTMYECKOM JEATEIbHOCTH, WHHOBAlMOHHOE IPOU3BOACTBO —
TOTOBHOCTh K peaJM3alMyd TEXHOJOTMYECKOH JIESITeNbHOCTH, pedIiekcus
pe3yIbTAaTOB MPOU3BOJCTBEHHO-TEXHOJIOTUYECKON NEATEIbHOCTH, CAMOKOHTPOJIb
Y KOPPEKLHs).

BTopplM menarorn4yeckuM  YCIOBHEM  SIBJIIETCS  IOSTAallHOE Pa3BUTHE
MIPOU3BOACTBEHHO-TEXHOJIOTMYECKOM KOMITETEHTHOCTH MOCPEJICTBOM
MCIIOJIb30BaHUs MPOo(heCCHOHATbHO-OPUEHTUPOBAHHBIX 3aJaHUd U MHOTO3TAITHBIX
3alaHUM.

ITocnenoBaTenpHOCTh 3TAlOB NEAArOrMYECKOr0 INPOEKTUPOBAHMS —CTala
OCHOBOM pa3pabOTKH Tpolecca IMO3TAHOTO Pa3BUTHS MPOU3BOACTBEHHO-
TEXHOJIOTUYECKONW KOMIIETEHTHOCTU: OIpPEAEJIEHUE UEeIu POU3BOJICTBEHHO-
TEXHOJIOTUYECKON JEATENbHOCTH; YTOYHEHHE LEJEH MEATebHOCTH; OLICHKA
TOTOBHOCTH K IPOU3BOJCTBEHHO-TEXHOJIOIMUECKON JIeATEIbHOCTH; BBIOOp
aJ€KBAaTHOIO METOJla pEIIEHUs 3aJad; peaau3alnrs IpOrpaMMbl pead3aluu
POU3BOICTBEHHO-TEXHOJOTUUECKOW  JIeATENIbHOCTH; KOHTPOJIb  PE3YJbTaTOB
paboThl; KOPPEKTHPOBKA IO pe3yjbTaTaM KOHTPOJIS; YCTpaHEHHE OIIMOOK U
OPUYMH UX BO3HUKHOBEHUS. J{aHHBIN MOJXOJ] COOTBETCTBYET TEOPUM Pa3BUTHS
MBICIIUTENILHON ~ J€STEIbHOCTH CTYJICHTOB B npoiiecce OCBOCHUSI
npodeccuoHanbHbIX 3HAHUN U MPUOOpeTeHrs NpodhecCUOHATBHBIX KBATU(PUKALIHIMA
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U HaBBIKOB, a TAKXE€ OCHOBHOM 3ajjaye KOMIETEHTHOCTHOIO MOAXO0/a (3TamHOro
MPOoeCCHOHATEHOTO 00yYEeHUS), MPEANOJIaralonero IMOCTETICHHOE OCBOCHUE
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKUX TMPOIECCOB TOCPEIACTBOM HCIOJIb30BaHUS
MHOTOA3TAMHBIX 33/IaHUH U IOPYYEHUM.

Peanuzanuss ~ TpeTbero - memaroru4ecKoro  yCjaoBHSL  —  CO3/IaHUE
podeCCHOHATEHON 00pa30BaTeILHOM CPe/Ibl ITyTeM 000TAIICHHS TTe1arOoT MIeCKUX
dbopM  3amaHMSIMH  TPOU3BOJICTBEHHO-TEXHOJOTHYECKOTO  XapakTepa  —
CIIOCOOCTBYET Ppa3BUTHUIO JIMYHOCTHBIX KayecTB OyIylIero CIENHAIUCTa,
npeod1aiamx B MIPOU3BO/ICTBEHHO-TEXHOJIOTHYECKON NEATEINbHOCTU
(counanbHO-ipoheccuoHaNbHas MOOMJIBHOCT, OTBETCTBEHHOCT,
KOMMYHHUKATUBHOCTb, KOHCTPYKTUBHOCTb, PEPIIEKCUBHOCTB ).

O06o0CHOBaHME JAHHOTO IMEIarorMYecKOro yclIOBUS BO MHOTOM BBITEKAeT W3
COBPEMEHHBIX TpEOOBAHMI K OpraHu3alid O00pa30BATENBHOU JIEATEILHOCTH
CTyJICHTOB B BBICIIUX Y4Y€OHBIX 3aBefieHUsX. [Ipu »ToM oOpra"uzamus
00pa3oBaTENbHOM  NIESITENBHOCTH  BKJIIOYAET B  €e€0d  pa3juyHbIE  BHJIbI
B3aMMO/ICUCTBUS, CIIOCOOCTBYIOIINE aKTyadu3allui JUYHOCTHOTO OMBITa KaXKJI0TO
CTyJCHTa W MOJJEPKaHUIO €r0 aKTUBHOCTH Ha BBICOKOM YpoBHE. COBpEeMEHHBIE
(GbOopMBI TTeJaroruuecKoro mpolecca paccMaTpruBaroT 00pa3oBaTEIbHYIO CUTYAIUIO
KaK €IMHOE JUHAMUYHO Pa3BUBAIOIIEECS 1IETOE.

Conepxanve OpOPWIBHBIX AUCIHUIUIMH M CTPYKTypa MPOU3BOJICTBEHHO-
TEXHOJIOTUYECKOW JEATEIbHOCTH TO3BOJUIIM BBIACINUTH CIEAYIOLIUE STarbl
pPa3BUTHS  TIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOW  KOMIETEHTHOCTH  OyIyIINX
WHKEHEPOB: uH(OPMAIIMOHHBIH, npolieccyaibHO-00pa30oBaTEIbHBIN u
NEATEIbHOCTHBIM.

NudopmaiimoHHslii dTan MpeArnojaraeT yCBOSGHHE CTYJACHTaMH HayYHBIX
MOHSTHH, CHEIUAIbHBIX TEPMHUHOB, ONpEACICHU U (OpMYyJT B COOTBETCTBUU C
KOMIIOHEHTAaMU TPOU3BOJICTBEHHO-TEXHOJIOTHYECKONU JEATENbHOCTH, a TaKke
pelieHre 3aJad  Ha M3BJIEUEHHWE HEOoOXOoAMMOW HH(pOpMAalMH, YTOYHEHHE
MMOCTAHOBKH MPOOJIEM U YCTAHOBJICHUE TPOTUBOPECUUA.

[TponeccyanbHo-00pa3oBaTeIbHBIN ATall BKJIIOYAET JIOTUKY PEILICHHS 3ajiad,
HaIpaBJICHHBIX Ha MPOU3BOJICTBEHHO-TEXHOJIOTUYECKYIO JIESITEIbHOCTh NHXKEHEPA,
MPUBJICUCHHUE 3HAHUM U3 JPYrux 00JIaCTel HAyKU U UX CBSI3b C YMEHUEM peliaTh
3a1a4H.

JleATenbHOCTHBIM 3Tanm  BKJIKOYAECT JBa IOAJTANA: 3JBPUCTHUYECKUH U
npoOnemubiii. [lepBbIii  mpenamosiaraeT  HW3ydYeHHE  PA3UYHBIX  ACTIEKTOB
MIPOU3BOICTBEHHO-TEXHOJIOTUYECKHUX 3a1a4 nyTeM CaMOCTOSATEJIBHOTO
WCCIICIOBAHMS U CBSA3aH C YMEHUEM BBIJIBUTATh TMIIOTE3bl U HAXOAUTH MPUHLIUIIBI
UX pEUIEHUs; IPeAnoiaraeT peuieHrue No3HaBaTeIbHO-MIOMCKOBBIX 3a1a4d. Bropoi
STall CBSI3aH C B3aMMOCBSI3bI0 MPUHIMIIOB pEUIEHUWS W YCJIOBUHM 3ajay;
MpEIoaaracT pelieHnue NCCIIeI0BATEIbCKUX 3a/1ay.

VYkazaHHbIE TEOPETUYECKH OOOCHOBaHHBIE TEJArOTHYECKUE  YCJIOBHS
MO3BOJIUJIM TIPEACTaBUTh MOJICTb PA3BUTHSI MPOU3BOJCTBEHHO-TEXHOJIOTMYECKOM
KOMITIETEHTHOCTH CTYJIEHTOB B IIpollecce H3ydeHUs oO0uenpohecCuoHaIbHBIX
JUCHUTIUINH (PUCYHOK 3).
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I IEJIEBOM BJIOK I

Couuanbnblii 3aka3: CounanbHbIH 3aIPOC HA MOJrOTOBKY COBPEMEHHBIX KaJ[pOB B CHCTEME BBICILIETO
o0pa3oBaHus

Heas: opMupoBaHe NPOU3BOICTBEHHO-TEXHONIOTHYECKOH KOMIIETEHTHOCTH CTYICHTOB TEXHUYIECKOTO By3a.

l COJEPXKXATEJIbHBIN BJIOK l

Ilenaroruueckue ycnoBus, IToaxoawl: TIpuHIMIIBI: LEIOCTHOCTS,
HaIpaBJICHHBIC Ha Pa3BUTHE KOMIICTCHTHOCTHBIH, KOICpCHTHOCTD,
HpOI/I3BO JICTBEHHO- JIMYHOCTHO- pe(l)J'ICKCI/IBHOCTB, HarisiiHoOC
TEXHOJIOTUIECKOH OpHEHTHPOBAHHBIH, CHCTEMHO- 00yueHHe, CaMOCTOATELHOE
o o0yueHue, HHTepec
KOMIIETEHTHOCTH MH)KEHEPOB EATEIIBHOCTHBIN,

[?’ana'm: [IpoekTrupoBanue comepKaHUs MPOPHUIBHBIX TUCIUILUIAH OCYIICCTBISCTCS B coomemmnb
MOKa3aTeJlIMU  TOTOBHOCTH  OyAyIIEro  CHENUANUCTa K  BBIIOJHCHHIO  IPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOHN eI TeIbHOCTH.

[MosraniHoe (OpMUpOBaHUE MPOM3BOACTBEHHO-TEXHOIOTMYECKOM KOMIIETEHTHOCTH —IOCPEICTBOM
HCTIOJIb30BAHUS MHOTOITAITHBIX 331aHUH U MPOGECCUOHATBHBIX TIOPYUCHHH.

Co3manue mpodeccHoHATBHON 00pa30BaTEeIbHON CpEAbl, CHOCOOCTBYIOUICH Pa3BUTHIO JMYHOCTHBIX
KaueCcTB  OyAylIero  CIEHHAIUCTa, JOMHHHPYIOIIMX B  HPOW3BOACTBEHHO-TEXHOIOTHYECKON
NESITETIBHOCTH, MyTEeM OOOTAlleHUsI IIeJarorudeckux (opM MPOU3BOJCTBEHHO-TEXHOIOTHUCCKIMU

QaﬂaHI/IﬂMI/I. /

MPOLIECCHBIN BJIOK
Dopmbl Metoabt HHCTPpYMEHTBI
1. AyquTopHasi, rpyInosas i Blended learning, Flipped classroom, [Mnardopma, 3BV, DVII,
s G oy, G | | e
2. Bueinaccuas, Learning Gamification’ Problem — A OPATOPHI, “MOACTH,
camocTosTexNbHOE 00yHeHne, BL Desi'gn Pre-Vodcast'ing IIpoekt AHMMALI, encrema
oHmatH-0GvVIeHe ' ' ’ BUPTYaJIbHOTO_CTEH/a

KoMmnoHeHTBI  NMPOM3BOJACTBEHHO-TEXHOJIOTMYECKOH  KOMIETEHTHOCTH  CTY/IE€HTOB:
MOTHBAIMOHHBIN, COAEPIKATENbHBIN, OLIEHOYHBIN U CIEICTBEHHBIM.

Jranbl Pa3BUTHS NPOU3BOJACTBEHHO-TEXHOJIOTMYECKON KOMIETEHTHOCTH CTYJIE€HTOB:
MH()OPMAIIMOHHBIH, ITPOIECCyaTbHO-00pa30BaTEIbHBIN U 1€ TETbHOCTHBIM.

BJIOK OIIEHKH
ranbl anpodanuu Kpurtepum oueHKH YPpoBHU OLIEHKA
“eﬂam”g'*ec"of“ OOLITa MoTHBaIMOHHBIE Huskuii
A30BbIH o
N KoruurtusHbie Cpennuit
DopMUPYOLIUHA .
3aKIH0UHTEIbHBLI TBopueckne Bricoxuit
—_ PesyabTat: [Ipon3BOACTBEHHO-TEXHUYECKUH CIIEIIMAINCT C PA3BUTON TEXHOJIOTMYECKOH KOMITETEHIIMEH

Pucynok 3. Moaesib pa3BUTHSI IPON3BOICTBEHHO-TEXHOJIOTHYECKOii KOMIETEHTHOCTH
OyIylIuX HHKEHEPOB
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YTouHeHue coJiepKaHusl KOMIIOHEHTOB, BXOJISIIUX B COCTAB MPOU3BOJCTBEHHO-
TEXHOJIOTUYECKOM  KOMIIETEHTHOCTH  (MOTHBALIMOHHOIO, COJAEPXKATEIBHOIO H
OLICHOYHO-PE3YyJIbTaTUBHOI0), MO3BOJWIO OMNPEACITUTh COJEPKAHUE  MOJENU
«Pa3BuTHE  MPOU3BOJICTBEHHO-TEXHOJOTMYECKOM  KOMIIETEHTHOCTH  OyIyIIHX
WHXEHEPOB». MoIeNlb COCTOUT U3 CIAEAYIOMUX OJIOKOB: 1ieneBoi; CoepiKaTeabHbINI:
MPOIIECCHBIH, OLIEHOYHO-PE3YIbTaTUBHBIN OJIOK.

IleneBoit 0ok mpemmonaraeT (GOpMHpPOBaHWE 3HAHWMA, YMEHWH, HABBIKOB,
KBITM(PUKAIIMM ¥ KOMIIETCHIIUHA OyaylMX CHEIHAIUCTOB B 00JacTH pa3BUTHUS
POU3BOJICTBEHHO-TEXHOJIOTMUECKOM ~ KOMIIETEHTHOCTH, a TaKkKe  H3y4YeHHUE
TpeOoBaHMM  paboromaresied C  y4yeToM TpeOOBaHWM, YCTAHOBJICHHBIX B
rOCYJIJapCTBEHHBIX ~ 00pa3oBaTelbHbIX  CTaHAApPTaxX M KBAIM(UKAIMOHHBIX
TpeOOBaHUSX, a TAKKE U3yUeHUE TPEOOBAHUM MEKITyHAPOIHOTO PhIHKA TPY/Ia.

ConepxarenbHbplii  OJOK PAacKpbIBaeT IMEJArOTUUYECKUE YCIOBHUSI Pa3BUTHS
IIPOU3BOICTBEHHO-TEXHOJIOTUYECKON ~ KOMIIETEHTHOCTH ~ OyJIylIMX  HHKEHEPOB,
COJEpKaHUE MOTUBALMOHHOTO, COJAEPXKATEIILHOTO W OLEHOYHO-PE3YJIbTaTUBHOIO
KOMIIOHEHTOB.  Takke TPHUBOAATCS  OTalbl  Pa3BUTHA  MPOU3BOJCTBEHHO-
TEXHOJIOTUYECKOM  KOMIIETEHTHOCTH  (MH(POpPMAIMOHHBIM,  IPOLECCYyaIbHO-
00pa3oBaTeIbHBIN U ACSTEILHOCTHBIN).

[IpoueccHblii OJIOK ONMCHIBAET (POPMBL, METOJBI M CpEACTBA OOy4YEHHUsS B
o0nacTd  pa3BUTUS  MPOU3BOACTBEHHO-TEXHOJIIOTMYECKOM  KOMIIETEHTHOCTH.
[TpuHIHUTIBI nporiecca pa3BUTHUS IIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKOMN
KOMIIETEHTHOCTH CTYACHTOB BKJIIOYAIOT B ce0sl IpeaBapuTEIbHbIE IPaBUIIA,
OIPENEISAIONINE COJIEPKAHNE, METO/Ibl, OpraHW3allMOHHbIE (POPMBI U AUJAKTUYECKHE
cpeactBa oOyueHMs. 3HAYMMOCTb JAWIAKTUYECKUX MPUHIMIIOB BapbUpyeTcs B
3aBUCHMOCTHU OT CIHEIM(PUKH pEIIaeMbIX 33Jau Ha Pa3HbIX 3Tamax JesTelbHOCTH, a
3HAYMMOCTh TOTO WJIM WHOTO TMPHUHIMIIA TPOSBISETCS B Pa3HBIX YCIOBUSX.
OueHouHblil ONOK BKIOYaeT B ce0s 3a4ayd  pa3BUTHS  [POU3BOACTBEHHO-
TEXHOJIOTUYECKON KOMIIETEHTHOCTH WHXKEHepa, MNpOPEeCCHOHATBHOIO MOTHBA, a
TaKKEe TNPOLECC OMpeaeseHus] Mpo(EeCCHOHANBHBIX HMHTEPECOB, MNOTPEOHOCTEM,
CKJIOHHOCTEH K Mpo(eccuu 1 MOTUBALIMM HHKEHEpa.

B pesynbrate TEOPETMYECKOrO aHalin3a, HaOMOJIEHUS 3a JeATeNIbHOCTBHIO
BBICIIMX YYEOHBbIX 3aBEJICHUI, a TaKke CTYJICHTOB, a TaKK€ MWHTEPBBIO C
MPENoaBaTeNIIMU U CTYJCHTAaMH TIOJTBEPKICHO, YTO B Pa3BUTHUHN MPOU3BOICTBEHHO-
TEXHOJOIMYECKOM  KOMIIETEHTHOCTM  OyAylIMX  HMH)XXEHEpPOB  Ha  OCHOBE
KOMIIETEHTHOCTHOIO  IMOAXO0Ja IPHOPUTETHOE MECTO 3aHHMAOT  CJEIYIOIIHE
MIPUHIMIIBL: HEIOCTHOCTD; KOTEPEHTHOCTh U PEe(IEKCUBHOCTb.

OnHUM U3 BaXHBIX YCIOBHHA pa3BUTHUSA IMPOU3BOACTBEHHO-TEXHOJOTMUYECKON
KOMIIETEHTHOCTH OyAyIIMX MHXKEHEPOB B Ipoliecce 00yUYeHHsI B TEXHUUECKHUX By3axX
ABJSIETCS. HE TOJBKO MPAaBWIbHBIM BBIOOD METOJOB OOYYEHHUS, HO U YETKOE
ompejieliecHne W ycnemmHas peanu3anusi Gopm oOydenus. B mporecce paloThl,
NPOBOJIMMON B paMKax HCCIEJOBAHMUS, B YMCIO OCHOBHBIX 3a/la4 ObLIO BKJIFOYEHO
M3y4YCHUE W HCCIICIOBAaHNE MHTEPAKTUBHBIX (HOpM OOYyUEHUs, OpraHU30BaHHBIX Ha
OCHOBE WHHOBAIMOHHBIX METOJIOB M TeXHOJOrui oOyuenus. 60711300 —
DddexTHBHBIMU ISt pa3BHUTHS MPOU3BO/ICTBEHHO-TEXHOJIOTUYECKOMN
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KOMITIETEHTHOCTH CTYJCHTOB 00pa30BaTelIbHOTO HampaBlieHUs «MeTpoorus,
CTaHIAPTU3AIlMS W YMpaBICHUE KAa4eCTBOM TPOAYKIIMKW» MOXKHO IPHU3HATH
CIISAYIONNE WHHOBAIMOHHBIC OOpa30BaTEIbHBIE METOIBI: CMEIIAHHOE OOYy4YeHHE
(Blended Learning), mepeBepuyTsiii kiacc (Flipped Classroom), koyaunr (Coaching),
tpenuHr (Training), korcantuar (Consulting), mpoekTHOe 00yuenue (Project-Based
Learning), koomepatmBHOoe oOyuenue (Cooperative Learning), reliMupukanms
(Problem-BL),  muzaiin-memuienne  (Design Thinking), npenBapuTenbHbIIR
BosikacTuHr (Pre-Vodcasting), mpoekt (Project).

Meto nu3aliH-MBIIUICHUSI — 3TO METOJl PEUICHHsS WH)XEHEPHbIX, OU3HEC- U
ApyTUX 3a7a4, OCHOBAHHBIA HE HAa AaHATUTUYECKOM, a HAa TBOPYECKOM ITOIXO7IC.
['maBHOW OCOOEHHOCTBIO JU3aWH-MBIIUICHHS, B OTJIMYME OT aHAJIUTHYECKOTO,
SIBJISIETCS] HE KPUTUYECKUN aHAJIU3, & TBOPUYECKUM MPOLIECC, B KOTOPOM IIOPOU CaMble
HEOXXHJIAaHHBIC UJICH ITPUBOJIAT K HAMITyUIIIeMY PEIIeHHUIo0 mpooiemMbl (PucyHok 4).

PROTOTYPE
How do I build my idea
Kak co3marsk CBO COOCTBEHHYIO UIIEI0?

Pucynok 4. [lpuauun padotsl MeToaa «Design thinking»

Ha3panue MeTo1a KOHCAITHHTA MPOUCXOIUT OT JJATHHCKOTO CJIOBa «consultioy,
YTO O3HA4aeT BCTpeuy, CoBellaHue. lcnomp3yss 3TOT METOJ, HE3aBUCUMBINA
CITELIMAINCT, 00JaJar0IIMi He0OX0IMMON KOMIIETEHIIMEH B 00JIaCTH MCCIIEIOBAHUMT,
MOKET OKa3aTh IOMOIIb, JaThb COBET W PEIIUTh MPOOJIEMBI 3aMHTEPECOBAHHON

OpraHu3aIiu.

O} deKTuBHBIN MNpaKTUUECKUA MPOCKT HWHHOBAIIMOHHOW 00pa3oBaTeNIbHOMN
TEXHOJIOTUU Pea3yeTCs B CIICAYIOIIMX dTarax.

B xone uccnenoBanus ObuUTM pa3zpaboTaHbl MPAKTUYECKHUE PEKOMEHAAIMH IO
7 hEeKTUBHON OpraHM3alMN 3aHATHI HA OCHOBE YKa3aHHBIX BBIIIC WHHOBAITMOHHBIX
o0Opa3oBaTelbHBIX TEXHOJOTHM. Ilpw opraHmzaly 3aHATHH C HCIOJb30BaHHUEM
JIAHHBIX 00pa30BaTENBbHBIX TEXHOJOTHN JOCTUTHYTHI CIICAYIONIUE MPEHMYIIECTBA:
noBbIaeTcs: 3H(HEKTUBHOCTh YpPOKa; TOBBIIIACTCS MOTHUBAIIMS YYAIIUXCA K YPOKY;
TIOBBIIIACTCS AKTUBHOCTh YYAIllUXCS HA YPOKeE; 00eCrednBaeTCsl B3aMMOCHCTBUE
YUHUTENS U Y4YalluXCsd Ha YpPOKE; YKPEIUIAIOTCS 3HAHUS M YMEHHs yYallluxcsl IO
M3y4aeMOi TEME; yJaluecs MPHOOPETarOT HaBBIKA WHIWBUYATbHOM, TPYIIIOBON U
KOMaHTHOU paboTBHI.
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Otan 3: Beibop moaxomdimero mpoekTa u

Otar 4. PazpaboTka paboduero mpoekTa Ha
OCHOBE BRIOPAHHOTO TIPOEKTa;

PucyHok 5. Tanbl peaju3anuu NPoeKTa HHHOBAIIMOHHOI 00pa3oBaTeIbLHOM
TEXHOJIOTHH

Jnst adpexkTUBHOM OpraHU3allMM ayJAUTOPHBIX 3aHSATHNA M CaMOCTOSITEIbHOM
paboThl  ydamuxcsi pa3paboTaHbl AJIEKTPOHHBIE O00pa30BaTENIbHBIE PECYpCHI,
BXOJIAIIIME B COCTaB BBIIICYKA3aHHBIX OOpPA30BATENIbHBIX TEXHOJOTUM, a UMEHHO:
aHUMalMoHHbIe 3D-BUJICOPONIMKKM U BUJCOYPOKH, HArjsiiHble Tpaduveckue
M300pakeHus1, BOIJIOMIAIOIINE TEOPETUUECKUE U MPAKTUIECKUE CBEACHHUS 110 HayKaM
U pa3paboOTaHHbIE HA OCHOBE JEMOHCTPAIIMOHHOTO TMPHHIIMIA, a TaKke OaHK
TBOPYECKHUX (MPAKTUYECKUX) 3aJlaHUi, HAIMpaBICHHBIX HA PA3BUTHE Yy YYaITUXCS
MIPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, TBOPUYECKOTO MBIIIJICHHS U TIPOSKTHBIX HABBIKOB.

JIOCTUTHYTBI ~ CIEAYIOIIME NPEUMYIIECTBA HCIIOJIBb30BAHUS  AJIEKTPOHHBIX
o0pa3oBaTe/IbHBIX PECypCOB Ha YpOKax: OHU HampaBieHbl Ha OpPraHU3aIUIo
CaMOCTOSITENIbHOM paboThl yuarnumxcs; EcTh BO3MOXKHOCTH MepecMaTpuBaTh BHUJIEO;
BUJICO MOXKHO OECILJIaTHO CKayaTh; 3aKPEIUISIOTCS 3HAHUS U HAaBBIKM MO TEME; €CTh
BO3MOKHOCTb CAMOOIIEHKH.

VY4eOHbIli METO MPEBOJKACTUHTA, UCIIOJIB3YEeMbI Ha JIEKIIUU, MPEACTABIISET
co00i1 mpoOIEMHOE 33a/JaHUE C AIIEMEHTaMU POJIEBOUM UTPhI, B KOTOPOM UCTIOIB3YIOTCS
MHTEPHET-PECYPChl NJIsl BBIMOJIHEHHUSI 3TOr0 3aJaHus. MeToJl NpeBOAKACTUHTA
oOyuaer CTYJICHTOB pPa3BUTHIO MIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKOM
KOMITETEHTHOCTH Y UHIMBUTyAJIbHOTO MOAXO0/1a K HAYKE.

B Buaeoypok, co3gaHHbii 10 METOJy MPEBOAKACTHHIa 1o teme «Meroabl U
CpElICTBA UW3MEPEHUI», BKJIIOYEHBl BONPOCHI, CTUMYJHPYIOIIME  Pa3BUTHE
WHTEJUICKTYAJIbHBIX HaBBIKOB. [locrme ocBoeHus —ormpenenéHHoro (parMeHTa
BUJICOYpOKa KaJp B BHUJACOYPOKE OCTAHABIMBAECTCS U TMOSBIsIETCS Bompoc. EcTh
BO3MOKHOCTh 3aJ]aBaTh HECKOJILKO THIOB BOIPOCOB. [locne oTBera cTyjeHTa Ha
MOCTABJICHHBIM  BOMPOC MPOJOJDKACTCS  MPOCMOTP  Cleayroniero  (parmMeHra
BUJICOYpOKa, U mporiecc nmoBropsercs. CTyAeHT HE UMEET BO3MOXKHOCTHU 3aKOHYUTH
BUJICOYPOK, HE OTBETUB Ha BOMpPOChl. MH(popMaius o ToM, KaKk CTYJEHT OTBETHI U
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CKOJIKO BPEMEHU MOTPeOOBATIOCh HA OTBET, 3aHOCUTCS B AJIEKTPOHHYIO 0a3y JaHHBIX
mpernoaaBates. B kauecTBe WHTEPAKTUBHOTO METO/a OBICTPOM M yIOOHOM OIEHKH
3HaHU# CTYJCHTOB B Tporiecce oOyueHus Obuia BhIOpaHa oHyaitH-cuctema Plickers.
OCHOBY TpOTpaMMBbI COCTABIISTIOT MOOUIIPHOE TIPUIIOKEHHE, BEO-CAalT M KapTOUKU C
pacriedaranabiMu - QR-kogamu. C  momomipro  mporpammbl — Plickers  ymamoch

OIIPCACIIUTD YPOBHHU pa3sBUTHUA HpOI/I3BOI[CTBeHHO-TGXHOHOFquCKOﬁ
KOMIICTCHTHOCTH Ha KaX/I0M 3TaIlC U IIPOBECTU MOHHUTOPHHT y‘-IG6HOI>1 ACATCIIbHOCTH
CTYACHTOB.

B  Tpereeli rmaBe  gumccepranM, — O3ariaBiIeHHONM — «OpraHuzanust
NEeJArOru4eCKuX  ONbITHO-IKCIEPUMEHTAJIBHBIX  Pad0T MO0  MeTOIMKe
(popmupoBanus NPOU3BOICTBEHHO-TEXHOJIOTHYeCKOi KOMIIETEHTHOCTH
OyaymiuxX HH)KEHEPOB M AHAJIM3 HX Pe3yJIbTATOB)», IPEICTaBICHbI MOCTaHOBKA
OTBITHO-3KCIIEPUMEHTATIBHBIX pabor, KpUTEpUU OLICHKHU OTIBITHO-
AKCIEPUMEHTATIBHBIX PadO0T, pe3yJIbTaThl MPOBEIECHHOTO SKCIEPUMEHTA U X AHAJIM3.

B kauecTBE 3KCHEPUMEHTAIBHO-3KCIIEPUMEHTANBHBIX IUIOMIAJI0K  ObLIM
BbIOpaHbl byxapckuii rocyaapcTBeHHBIM TexHuueckuil ynuBepcuter (byxI'TV),
KapimmnHckuit  rocynapctBeHHblt  TexHudeckuit  yHuBepcuter (Kapl'TVY) wu
Jxu3akckui MOJINTEXHUYECKUI AHCTUTYT (MoxuslIN). B OIIBITHO-
AKCTIEPUMEHTAIIBHBIX paboTax MIPUHSIIN y4acTue 395 CTYJICHTOB.
OKCIepUMEHTAIbHO-UCIIBITaTeNIbHAsT ~ padoTa  NpOBOAMIACE B TpU  JTala:
ocHoBormoaratomui sran (2021-2022 yueOHsiii rox), Gopmupytrommii stan (2022-
2023 yueOHblii Tof) 1 3aKiounTeNbHbIN 3Tar (2023-2024 y4yeOHbIii To).

Jis onpenenenus >)(PEKTUBHOCTH METOJIUKUA PA3BUTHUS TPOU3BOJCTBEHHO-
TEXHOJIOTUYECKON KOMITETEHTHOCTH OYAYIIMX HHKEHEPOB OBUTH HCIIOJIE30BaHbBI
CIIEYIOIINE KPUTEPUU: MOTUBALMOHHBIA KPUTEPHUH; NESITEIIbHOCTHBIN KPUTEPHIL,
OLICHOYHO-PE3YyJIbTaTUBHBIA ~ KpuTepud. B mpouecce  3KCIIEpUMEHTaIBHO-
UCIBITATEIbHON paOOThl OBUIM MCIOJIb30BAaHbI BHICOKUNA, CPEIHUN M HU3KUW YPOBHU
c(OpMUPOBAHHOCTH ITPOU3BOICTBEHHO-TEXHOJIOTUYECKON KOMITETEHTHOCTHU
OyIyIIUX CTIEeUATUCTOB.

Ha onpegenstoniem stane sKCHEPUMEHTABHO-UCTBITATETLHONM padOThl ObLIH
M3YyYEHbl HAYyYHO-TEOPETUYECKHME W HAYYHO-METOJUYECKUE OCHOBBI MPOOJIEMBI
WCCIIEIOBAHUS, OINPEAEIIEHBI LIEU W 33J1a4d MCCIICAOBAHMS, NMPOAHAIM3UPOBAHbI U
M3y4YeHbl HA OCHOBE TEOPETHUYECKUX HCTOYHHKOB OOBEKT HCCIEAOBAHUS, €ro
MOKa3aTeNI U COOTBETCTBYIOIIME UM Kputepuu. HayuHo-TeopeTrndeckn 0o00CHOBaHA
HEOOXOAMMOCTh MCIIOJIb30BaHUSI MHHOBAIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUN U
MPOrpaMMHBIX ~ CPEACTB MpPU  PaA3BUTUH  MPOU3BOJICTBEHHO-TEXHOJOTMYECKOU
KOMIIETEHTHOCTH Oy IyIIUX WHKXEHEPOB, CPOPMYITHMPOBAHBI pab0vre TUTIOTE3bI.

[IpoBeneH aHanmu3 METOAOJOTUYECKUX, HAYYHO-TEOPETHUECKUX, HAy4YHO-
METOJMYECKUX OCHOB TMPOOJIEMBbI MCCICIOBAHMUS B HAYYHOW JIUTEpaType, a TaKKe
pacCMOTpeHbl TPUMEPHI  KCIIOJIb30BAaHUS  WHHOBAIIMOHHBIX  00pa30BaTENIbHBIX
TEXHOJOTMM M  TPOrPaMMHBIX  CPEICTB B  Pa3BUTHUM  MPOU3BOJICTBEHHO-
TEXHOJOTMYECKOM KOMITIETEHTHOCTH CTYJIGHTOB, OpraHM3allMOHHBIX METOJIOB U
cpenct. [IpoBeneH aHaM3 TUIMOBOM y4eOHOM MpOorpaMMbl TUCHUTUTMHBI «MeTo bl U
CpeJICTBA U3MEPEHMI yueOHOTro 1iaHa oopa3oBaTesibHOro HampasieHus: 60711300 —
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Mertposorusi, cTanAapTU3alMs U YIIPABJIECHUE KA4eCTBOM MPOIYKIUH, pa3padoTaHbl
MHOTOATANHbIE 3aJaHusl U MNPOPECCHOHATBHO-OPUEHTUPOBAHHBIE TBOPYECKHE
3a7aHusl,  CIIOCOOCTBYIOIIME  PA3BUTHIO  MPOU3BOJICTBEHHO-TEXHOJIOTMYECKOM
KOMIIETEHTHOCTH CTYJCHTOB Ha OCHOBE WHHOBAIIMOHHBIX 0Opa30BaTeNIbHbIX
TEXHOJIOTUA ¥ TPOrpaMMHBIX cpenctB. Ha dopmupytomem dTame OIBITHO-
AKCIIEPUMEHTATTFHON paboThl ObLIa MocTaBiieHa 11eNb 3()(PEKTUBHO OpraHW30BaTh U
MPOBECTU 3aHATUSA M0 AUCHUIUIMHE «MeTombl M CpeACTBa HM3MEPEHUID» s
CTYJCHTOB C UCIIOJIb30BAHUEM WHHOBAIIMOHHBIX 00Pa30BATENbHBIX TEXHOJIOTHIA.
Pa3zpaGoTanbl y4eOHBbIC TUIAaHBI W DJCKTPOHHBIE YYEOHBIE PECYpChl Ha OCHOBE
MHHOBAIIMOHHBIX 00pa30oBaTeNbHBIX TEXHOJOTMH 10 mnpeaMery «Metposorus,
CTaHJApTU3AIMs M CepTU(UKAIMI), HA OCHOBE KOTOPBIX pa3paboTaHa METOJUKa
pa3BUTHsI  MPOU3BOACTBEHHO-TEXHOJIOTUYECKOH  KOMIIETEHTHOCTH  CTY/ICHTOB
oOpazoBarenbHoro HarpasieHust 60711300 — Mertposnorusi, craHaapTH3alus U
YIIPABJICHUE KAYECTBOM TPOYKITHH.

Tadoauna 1
YpoBeHb pa3BUTHSA NMPOU3BOACTBEHHO-TEXHOJIOTMYECKOH KOMIIETEHTHOCTH
CTY/ICHTOB
['pynmsl
OkcnepumenTtanbHas rpymmna (205)| Kontponsnas rpymma (190)
Crenenu
B nauane B xonne B nauane B xoHnIe
OKCIEPUMEHTA | OKCIIEPUMEHTA | OKCIIEPUMEHTa | KCIICPHUMEHTA
Huskwii 147 | 71,7 71 | 34,6 111 [ 54,1 72 1351
CpenHblii 54 26,3 107 | 52,2 76 37,1 102 |49,8
Bricokwii 4 2,0 27 1132 3 15 16 |78
160
140
120
100

147
107 111 102

%0 71,7 71 76 72

54 52,2 54,1 49,8
60 31 7,1 35
40 6,3 27 ' )
20 4 0 32 3 1,5 16 8
o 0 B B DN 0 BF 0. DR

Pucynok 6. O0uiue pe3yabrathl 10 GOPMUPOBAHUIO TPOU3BOACTBEHHO-
TEXHOJIOTHYECKOIi KOMIETEHTHOCTH CTY/IEeHTOB

st anpoGanuu  aarOPUTMHUYECKUX HMHCTPYKIIMKA, MHOTOATAMMHBIX 3a7ad M
TBOPUYECKHUX 3aJaHUH MO CIIENUATLHOCTH, a TAK)KE DJICKTPOHHBIX 00pa30BaTEIbHBIX
PECYpCOB, pa3padOTAHHBIX HA 3aKIFOUUTEIIFHOM JTale OIMBITHO-IKCIIEPUMEHTATIHHOM
paloThl, Ha TPAKTHUKE, OIPEICIICHUS OCOOCHHOCTEW WX HWCIOJIB30BAHUS U YPOBHS
OCBOCHHS CTYyJCHTaMU OBbLIM OTOOpaHBI CTYACHTHI OOPa30BATEIBHOTO HAIPABICHUS
60711300 — MeTpostorusi, cTaHAapTU3AIMS ¥ YIPABICHHE Ka4eCTBOM IMPOTYKIIHH.

Koneunple pe3ynbTaThl OMBITHO-IKCIIEPUMEHTATIBHON paboThl ObLTH 000OIICHEI,

MOJIBEPTHYThl MATEMATUYECKU-CTATUCTUIECKOMY aHAIM3Y U (DOpMaT30BaHBI.
B rtabmuuie 3 mpeacraBieHbl  pe3ysbTaThl, IOJyYEHHBIC  CTYJICHTaMHU
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oOpazoBarenbHoro Harpapienuss 60711300 — Mertposorusi, craHgapTH3alus U
YIpaBJIEHHE KAYECTBOM MPOIYKIMHU (3KCIIEPUMEHTAIBHAS U KOHTPOJIbHAS IPYIIIbI) Ha
OINBITHO-3KCIIEPUMEHTATIBHBIX ITOMIA IKAX.

Oomme pe3yJbTaThl pa3BUTHA MPOU3BOJCTBEHHO-TEXHOJIOTHUECKON
KOMIIETEHTHOCTH CTYJEHTOB 3KCHEPUMEHTAIILHOM M KOHTPOJBHOM T'PYMIl OKAa3aJIUCh
CIICAYIOIIMMU: B Hayale »HKCIEpUMEHTa B SKCIEepUMEHTanbHOU rpynmne 71,7%
cryneHToB U 54,1% CTyIEHTOB KOHTpPOJIbHOW TpYMIIbI MMEIM HU3KWH YpOBEHb
pa3BUTHSL  MPOU3BOJCTBEHHO-TEXHOJIOTMYECKOW  KOMIIETEHTHOCTHM, B  KOHIE
AKCIEPUMEHTA B AKCIEpUMEHTAIBHON rpynne 34,6% cTyneHtoB U 35,8% cTyneHTOB
KOHTPOJIbHOWM TPYIIIBI WMENW HHU3KUHA YPOBEHb pa3BUTUS IPOU3BOACTBEHHO-
TEXHOJIOTUYECKOM KOMIIETEHTHOCTH COOTBETCTBEHHO. B Hauase 3KcliepyuMeHTa B
AKCHEPUMEHTANIbHOU rpytie 2% cTyaeHTOB U 1,5% CTyZeHTOB KOHTPOJIGHOM TPYIIIIbI
UMEIU  BBICOKMII  YpOBEHb  pa3BUTHsSL  IIPOM3BOJACTBEHHO-TEXHOJIOTUYECKOU
KOMIIETEHTHOCTH, B KOHIIE 3KCIIEPUMEHTa B JKCIIEpUMEHTaIbHOW rpymme 13,2%
ctyaeHToB U 11,2% CcTyZeHTOB Ha BBICOKOM YPOBHE Pa3BUTHsI NPOWU3BOICTBEHHO-
TEXHOJIOTMYECKOW  KOMIleTeHTHOCTH  11,2%  CTyHeHTOB  COOTBETCTBEHHO, B
JKCIEpUMEHTANbHON rpymne 7,8% u 6,3% CTyIeHTOB KOHTPOJIBHOM Ipymmbl. [l
MPOBEPKM  COIJIACOBAHHOCTH  TOKa3aTejiel, IMOJNyYeHHbIX B  pe3yJbTaTe
AKCIEPUMEHTAIIBHO-UCIIBITATEBHON paOdOThI, UCHOIB30BAJICS METO]T MAaTEMATUUECKOU
cratuctuku CtbrosieHTa-duiepa, NpeIcTaBIeHHbIN B Ta0mIE 4.

Ta0uuua 4
Pe3ysibTaThl IKCIIEPUMEHTAJIBHO-UCTIBITATEILHOH PadoThl
Ne Kpurepun OkcriepuMeHTanbHass | KoHTposbHas
rpyrma N=205 rpynnaM=190
Cpennee apupmeTriaeckoe x = 4,39 y =376
3HAUCHHUE
Koaddurment rpdexktuBHoCcTH =1,12
Bribopoynas aucriepcust 0,36 0,68
CraHgapTHble OIMIMOKH CPETHErO 0,65 0,84
JloBepuTenbHBINM HHTEpBAT X * 4,26 <a, = 4,42 3,63 = a, = 3,87
WNHunexcel Bapraimu 12,74% 21,46%
Kpurepust CteroneHra Z=17,6

B kadectBe 00111ero BBIBOJIa MOXKHO CKa3aTh, 4YTO, MOCKOJIbKY Z=7,6>1,96, mis
AKCIEPUMEHTANIBHON TpyImbl ObUla MpuHATA runore3a NI, a Uil KOHTPOIbHOU
rpynnsl — runore3a NO.

B mnpouecce moarotoBku OyIylMX HHKEHEPOB-METPOJIOTOB MO JUCLHUIUIMHE
«Mertonpl M cpeacTBa M3MEpPEHUI» MO HampaieHnto noarotoBku 60711300 —
Mertporiorusi, CTaHIapPTU3ALKUS U YIIPABIEHUE KAYECTBOM MPOYKIUH, HCIIOJIb30BaHUE
CHUCTEMBbl ~ MHOTOCTYINEHYATBIX  33/JlaHMi M TBOPYECKUX, MPOPECCHOHATIBHO-
OPHEHTHUPOBAHHBIX 33J]aHUM, WHHOBAIMOHHBIX O0O0Pa30BATEIbHBIX TEXHOJIIOTHH U
MIPOTPAMMHBIX CPENCTB Jano 3(PeKTUBHBIE pe3yNbTaThl B IKCIEPUMEHTATBHON
rpytre, a 3h(HEeKTUBHOCTh YCBOCHHS B SKCIIEPUMEHTAILHON TPyTITe oka3anach Ha 12%
BBILIE, YEM B KOHTPOJIBHOM TPYIIIIE.
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OBLIME BbBIBOAbI

1. Tlpm  packpblTUM  TOHSATHS  MPOU3BOJICTBEHHO-TEXHOJIOTUYECKOM
KOMIIETEHTHOCTH M €€ COJEp)KaHHs ObUTM HW3y4YeHbl B3IVl OTEYECTBEHHBIX WU
3apyOeXHBIX  YUYCHBIX-TIEArOTOB W YCTaHOBJIEHO, YTO  IPOU3BOACTBEHHO-
TEXHOJIOTMYeCKass KOMIIETEHTHOCTb HMEET OOJIbIIOe 3HAYeHUE JUIS  YCIEIIHOTO
TPYyI0yCTpOICTBa Oy IyIIEro HHXXeHepa U 00eCTIeUeHNsI €T0 KOHKYPEHTOCTIOCOOHOCTH.

2. B pesymprare u3ydeHUs COJEP)KAHUS IIOHATUS IPOU3BOJCTBEHHO-
TEXHOJIOTHYECKON KOMIIETEHTHOCTH Ha OCHOBE TEIarOTHYECKUX U MPOPECCHOHATBHBIX
3HaHWU OyIyIIMX WH)KEHEPOB, a TAK)KE HA OCHOBE HAYYHBIX MCCIICIOBAHUM yUYCHBIX-
MEeITaroroB U 3apyOEKHBIX HMCTOYHUKOB, ObUTM MPOAHAIM3UPOBAHBI COJCP)KaHHE U
CYIIHOCTb TOHSTUH «KOMIIETCHLIUSD, «KOMIIETEHTHOCTB», «IPOU3BOACTBEHHO-
TEXHOJIOTMYECKass KOMIIETEHTHOCThY» C IMO3MIMH COBPEMEHHBIX peaiiif, a TaKKe
00OCHOBAHBI COCTABIISIFOIIME POU3BOJICTBEHHO-TEXHOJIOTHUECKON KOMIETEHTHOCTU
WHXEHEepa.

3. B mpouecce NoAroToBKH OyIyIIMX MHKEHEPOB CO3[aHa CTPYKTYpPHAsk OCHOBA
Pa3BUTHS IPOU3BOJICTBEHHO-TEXHOJIOTHYECKON KOMIIETEHTHOCTH CTY/ICHTOB Ha OCHOBE
JIUIAKTUYECKOTO  CHHTE3a  COJACp)KaHHWsS  JWCIMIUIMH  CHCIUAIBHOCTH |
UHTErPUPOBAHHBIX 3HAHWHM, YMEHUH 1 HABBIKOB, a TAKKE Pa3pabOTaHO JUIAKTUUECKOE
obecrieyeHue ee peaim3aly B 00pa3oBaTeIbHOM IPOLIECCE.

4. PazpaboraHa Mozelb pa3BUTUSL  MPOM3BOACTBEHHO-TEXHOJIOTUYECKON
KOMIIETEHTHOCTH, BKJIFOUAIOIAs L€JIb, COJIEPAKAHUE, MIPOLIECC U PE3yIbTaT, HA OCHOBE
ATATOB Pa3BUTHSI IPOU3BOICTBEHHO-TEXHOJIOTUUECKON KOMITETEHTHOCTH.

5. Y COBEpIIEHCTBOBAHA METOJUKA pa3BUTHUSA IIPOU3BOCTBEHHO-
TEXHOJIOTHYECKOM KOMIIETEHTHOCTH HWH)KEHEpa Ha OCHOBE ONTHUMH3AIMH y4eOHO-
METOJIMUECKOr0  OoOecriedeHnss AWUCIMIUIMH — CHENUATbHOCTH,  CHUCTEeMAaTH3aIluH
WHTEPAKTUBHBIX ~ METOIOB  OpPHEHTALMM  CTYJEHTOB HA  CaMOCTOSTEIBHYIO,
NPaKTUYECKYIO U TBOPUYECKYIO JAEATETBHOCTb.

6. VYcCOBepIIEHCTBOBaHbl KPUTEPUHM OLEHKH YpPOBHS C(HOPMHUPOBAHHOCTH
MPOU3BOCTBEHHO-TEXHOJIOTHYECKON KOMIIETEHTHOCTH BBIITYCKHUKOB TEXHHUUECKHX
BY30B  (MOTHUBAallMOHHBIE, COJEp)KaTelbHbIC, OLEHOYHO-PE3YyJIbTaTUBHbIE). 7.
Pe3ynprathl Memaroruueckux OKCIEPUMEHTOB M HCHBITAHUM TOKa3ajiM, dTO
pazpaboTaHHasi aBTOPOM METOJMKA W  Y4eOHO-METOAMUYECKOE OOeCleUYeHuE,
HampaBJIeHHbIE HAa Pa3BUTHE IMPOM3BOACTBEHHO-TEXHOJOTUYECKONW KOMIIETEHTHOCTH,
3QQEeKTUBHBI, a YpPOBEHb MPOU3BOJCTBEHHO-TEXHOJOTMYECKOW KOMIIETEHTHOCTH
OyIyILIMX WHKEHEPOB MOBBICHIICS.

Pexomenanuu

Mpbl  cuuTaemM, Yro ISl JAJBHEWINETO  COBEPIICHCTBOBAHHS — PA3BUTHS
MPOU3BOJICTBEHHO-TEXHOJIOTMUECKON ~ KOMIIETEHTHOCTH ~ OyJQyIIMX  MHXEHEpPOB
HEOOXOMMO 0OpaTUTh BHUMAHKE Ha CJICIYIOIINE PEKOMEH /IAINH:

- OcHallleHHe COBPEMEHHBIM O00OpYIOBAaHMEM — HHTErpalus JiabopaTopuid
BBICIIIMX YYCOHBIX 3aBEICHHUNA C TEXHOJIOTUSIMH ITPOMBIIUICHHBIX TIPEATPHUSITHH;

- PazpaboTka mporpaMmbl HHTETPAIMK COACPKaHUs MPOQUIHLHBIX AUCIUIUIAH B
yueOHbIH IU1aH;

- Pa3paboTka meTomuky MOBBIIEHUST KayecTBa U 3(PekTuBHOCTH 00pa3oBaHUs
MyTeM BHEAPEHUS] MOy IbHO-KOMIIETEHTHOCTHOTO TTO/IX0/1a B IOATOTOBKY MH>KEHEPOB.
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INTRODUCTION (Doctor of Philosophy (PhD) thesis abstract)

The purpose of the research is to improve the methodology for developing
the production technological competence of future engineers.

The research objective is the process of developing production
technological competence in the process of preparing future engineers for
professional activity.

The scientific novelty of the research are followings:

The functional (didactic, methodological, diagnostic) capabilities of
professional training have been improved by deepening the content of the
production and technological competence of future engineers on the basis of an
integrative and differentiated approach;

The methodology of teaching specialized subjects has been improved by
developing interactive teaching methods aimed at developing the production and
technological competence of future engineers based on the laws of virtual reality;

The content of the model for developing the production and technological
competence of future engineers has been developed by incorporating multi-stage
tasks and profession-oriented tasks into the content, as well as computer programs
aimed at maximum satisfaction of professional needs and employer requirements;

As a result of the development of didactic support that allows students to
develop their production and technological competence, the content of the
structural components of the parameters for assessing the levels of professional
training based on the adaptation conditions (motivational, meaningful, evaluation-
resultant) has been improved.

Implementation of research results. Based on the theoretical,
methodological and practical proposals developed for the development of
production and technological competence of future engineers in higher educational
Institutions:

Recommendations on improving the functional (didactic, methodological,
diagnostic) capabilities of professional training by deepening the content of
production and technological competence of future engineers based on an
integrative and differentiated approach were used in the implementation of the
international practical research project on the practical research topic “AIF 1G4 —
Creation of a vocationally oriented center and a joint training laboratory in
electronics” (2019-2021) of the Jizzakh Polytechnic Institute’s research plan
(Jizzakh Polytechnic Institute’s reference book). These recommendations served to
increase the level of preparation of students for professional activity;

Recommendations and developments on improving the methodology of
teaching specialized subjects through the development of interactive teaching
methods based on the laws of virtual reality aimed at developing the production
and technological competence of future engineers were incorporated into the
content of the textbook ‘“Electrical Measurement Methods and Tools” aimed at
developing production and technological competence (Reference No. 559716 of
the Ministry of Higher Education, Science and Innovation dated April 4, 2024).
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This educational and methodological support served to develop production and
technological competence in students.

Recommendations and developments on the development of the content of
the model for the development of production and technological competence of
future engineers by incorporating multi-stage tasks and profession-oriented tasks,
as well as computer programs aimed at maximum satisfaction of professional
needs and employer requirements, were incorporated into the content of the
electronic textbook “Electrical Measurement Methods and Tools” aimed at the
development of production and technological competence (Information Note of the
Ministry of Higher Education, Science and Innovations of the Republic of
Uzbekistan dated January 7, 2025, No. 02/01-01-01-5). This electronic textbook
served to develop the production and technological competence of future
engineers.

The structure and scope of the dissertation. The dissertation consists of an
introduction, three chapters, a conclusion, a list of used literature and an appendix.
The volume of the dissertation is 154 pages.
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