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I. ISHCHI DASTUR
KIRISH

Dastur O‘zbekiston Respublikasining 2020 yil 23 sentabrda tasdiglangan
“Ta’lim to‘g‘risida”’gi Qonuni, O‘zbekiston Respublikasi Prezidentining 2017 yil 7
fevraldagi “O°‘zbekiston Respublikasini yanada rivojlantirish bo‘yicha Harakatlar
strategiyasi to‘g‘risida”gi PF-4947-son, 2019 vyil 27 avgustdagi “Oliy ta’lim
muassasalari rahbar va pedagog kadrlarining uzluksiz malakasini oshirish tizimini
joriy etish to‘g‘risida”gi PF-5789-son, 2019 yil 8 oktabrdagi “O‘zbekiston
Respublikasi oliy ta’lim tizimini 2030 vyilgacha rivojlantirish konsepsiyasini
tasdiglash to‘g‘risida”gi PF-5847-son va 2020 yil 29 oktabrdagi “llm-fanni 2030
yilgacha rivojlantirish konsepsiyasini tasdiglash to‘g‘risida”gi PF-6097-sonli
Farmonlari hamda O‘zbekiston Respublikasi Vazirlar Mahkamasining 2019 vyil 23
sentabrdagi “Oliy ta’lim muassasalari rahbar va pedagog kadrlarining malakasini
oshirish tizimini yanada takomillashtirish bo‘yicha qo‘shimcha chora-tadbirlar
to‘g‘risida”gi 797 sonli Qarorlarida belgilangan ustuvor vazifalar mazmunidan kelib
chiggan holda tuzilgan bo‘lib, u oliy ta’lim muassasalari pedagog kadrlarining kasb
mahorati hamda innovatsion kompetentligini rivojlantirish, sohaga oid ilg‘or xorijiy
tajribalar, yangi bilim va malakalarni o‘zlashtirish, shuningdek amaliyotga joriy
etish ko‘nikmalarini takomillashtirishni magsad giladi.

Qayta tayyorlash va malaka oshirish yo‘nalishining o‘ziga x0s xususiyatlari
hamda dolzarb masalalaridan kelib chiggan holda dasturda tinglovchilarning ushbu
fan doirasidagi bilim, ko‘nikma, malaka hamda kompetensiyalariga qo‘yiladigan
talablar takomillashtirilishi mumkin.

Modulning maqgsadi va vazifalari

Modulining magqgsadi: axborot-kommunikatsiya texnologiyalari va
kommunikatsiyalarini rivojlanish istigbollari hagida oliy ta’lim muassasalari
pedagog kadrlarining bilim, ko‘nikma va kompetensiyalarini oshirish.

Modulning vazifalari:

- “Aqgli” ta’lim konsepsiyasining,

- “Aqgli” ta’limni tashkil etish usul va vositalari imkoniyatlarini,

- kompyuter ko‘rish va ularning didaktik imkoniyatlarini,

- katta ma’lumotlar, ularning tamoyillari va ta’lim tizimidagi imkoniyatlari,
virtual reallik va to‘ldiruvchi reallik, ularning asosiy kurilmalari va ta’limdagi
imkoniyatlari va amaliyotda qo‘llash usullari hagida nazariy va amaliy bilimlarni,
ko‘nikma va malakalarni shakllantirishdan iborat.




Modul bo‘yicha tinglovchilarning bilim, ko‘nikma, malaka va
kompetensiyalariga qo‘yiladigan talablar

“Axborot-kommunikatsiya  tizimlari va texnologiyalarining  dolzarb
muammolari” modulini o‘zlashtirish jarayonida amalga oshiriladigan masalalar
doirasida:

Tinglovchi:

- axborot-kommunikatsiya texnologiyalarni rivojlanish istigbollarini va
muammolarini;

- Industry-4.0- ishlab chigarish tushunchasini;

- korxona resurslarini loyihalashtirish (ERP) tizimlari tushunchasini;

- aglli dunyo konsepsiyasi (Internet of Things)ni;

- virtual reallik (Virtual Real) va uning o‘ziga x0s xususiyatlarini;

- bulutli hisob (Cloud computing) texnologiyalarini;

- katta ma’lumotlar (Big Data) va AT-analitikasi (IT-analitics) tushunchalarini
bilishi kerak.

- Industry-4.0- ishlab chigarish  konsepsiyasi, korxona resurslarini
loyihalashtirish (ERP) tizimlari, aglli dunyo konsepsiyasi (Internet of Things),
virtual reallik (Virtual Real), bulutli hisob (Cloud computing), katta ma’lumotlar
(Big Data) va AT-analitikasi (IT-analitics) texnologiyalarining xususiyatlarini
tushintirib berish malaka va ko ‘nikmalariga ega bo‘lishi lozim.

- Industry-4.0- ishlab chigarish, korxona resurslarini loyihalashtirish (ERP)
tizimlari, aglli dunyo (Internet of Things), virtual reallik (Virtual Real), bulutli hisob
(Cloud computing), katta ma’lumotlar (Big Data) va AT-analitikasi (IT-analitics)
texnologiyalari asosida ta’lim tizimini takomillashtirish kompetensiyalariga ega
bo‘lishi lozim.

Modulni tashkil etish va o‘tkazish bo‘yicha tavsiyalar
“Axborot-kommunikatsiya  tizimlari va texnologiyalarining  dolzarb
muammolari” moduli ma’ruza va amaliy mashg‘ulotlar shaklida olib boriladi.
Modulni o‘qitish jarayonida ta’limning zamonaviy metodlari, pedagogik
texnologiyalar va axborot-kommunikatsiya texnologiyalari qo‘llanilishi nazarda
tutilgan:
- ma’ruza darslarida zamonaviy kompyuter texnologiyalari yordamida
prezentatsion va elektron-didaktik texnologiyalardan;
- o‘tkaziladigan amaliy mashg‘ulotlarda texnik vositalardan, ekspress-
so‘rovlar, test so‘rovlari, agliy hujum, guruhli fikrlash, kichik guruhlar bilan ishlash,
kollokvium o‘tkazish, va boshqa interaktiv ta’lim usullarini qo‘llash nazarda tutiladi.




Modulning o‘quv rejadagi boshqa modullar bilan bog‘ligligi va uzviyligi
“Axborot-kommunikatsiya tizimlari va  texnologiyalarining  dolzarb
muammolari” moduli mazmuni o‘quv rejadagi “Axborot-kommunikatsiya tizimlari
va texnologiyalarning zamonaviy yutuglari” o‘quv moduli bilan uzviy bog‘langan
holda pedagoglarning ta’lim jarayonida aqlli ta’lim texnologiyalaridan, Kkatta
ma’lumotlar va virtual reallik tizimlaridan foydalanish bo‘yicha kasbiy pedagogik
tayyorgarlik darajasini oshirishga xizmat qgiladi.

Modulning oliy ta’limdagi o‘rni
Modulni o‘zlashtirish orgali tinglovchilar ta’lim jarayonida axborot-
kommunikatsiya tizimlari va texnologiyalarining aqlli ta’lim texnologiyalaridan,
katta ma’lumotlar va virtual reallik tizimlaridan foydalanish va amalda qo‘llashga
doir kasbiy kompetentlikka ega bo‘ladilar.

MODUL BO‘YICHA SOATLAR TAQSIMOTI

Auditoriya uquv yuklamasi
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Ne Modul mavzulari =

Jami
Nazariy
Ko‘chma
mashg‘ulo
ti

1. | “Aqqgli” ta’lim konsepsiyasi.
Axborot-kommunikatsiya tizimlari va
texnologiyalarining rivojlanish
bosqichlari va muammolari. Ragamli
texnologiyalar. “Aqqli” ta’lim
konsepsiyasining magsad va vazifalari

2. | “Aqqgli” ta’limni tashkil etish usul va
vositalari. Katta ma’lumotlar va ular
bilan ishlash usul va vositalari. Sun’iy
intellekt usullari

3. | Vizuallashtirilgan ta’lim.
Vizuallashtirish texnologiyalari.
VR/AR/MR ta’limiy xususiyatlari. 3D-
modellashtirish

4. | Kompyuter  ko‘rish  (Computer
Vision): signal va tasvirlarni tahlil
qgilish. Tasvirlarga ragamli ishlov berish.
Tasvirlarni tanib olish. Obyektlarni
kuzatish  tizimlari.  Tibbiy  tasvir
ma’lumotlarni gayta ishlash tizimlari




S | “Aqgli” ta’limni tashkil etish
tizimlari. “Aqgli” sinflar va ularning 4 5 )
tashkil etuvchilar (Huawei, Google,
IBM, Windows)
Jami: 22 | 6 | 10 6

NAZARIY MASHG‘ULOTLAR MAZMUNI

1-MAVZU: “AQQLI” TA’LIM KONSEPSIYASI (2 SOAT)

Axborot-kommunikatsiya tizimlari va texnologiyalarining rivojlanish
bosqichlari va muammolari. Korxona resurslarini rejalashtirish (ERP). Mijozlar
bilan o‘zaro munosabatlarni boshgarish (CRM). Biznes samaradorligini boshgarish
(BPM). Raqgamli texnologiyalar. “Aqqli” ta’lim konsepsiyasining maqgsad va
vazifalari.

2-MAVZU: “AQQLI” TA’LIMNI TASHKIL ETISH USUL VA
VOSITALARI (4 SOAT).

Katta ma’lumotlar va ular bilan ishlash usul va vositalari. Uchta «V» va katta
ma’lumotlar bilan ishlashning uchta prinsipi. Big Data bilan texnologiyalar va
tendensiyalar. Katta ma’lumotlarni tahlil gilish usullari va usullari.Sun’iy intellekt:
asosiy tushunchalar. Mashinali o‘qitish (Machine Learning). Chuqur o‘qitish
texnologiyalari. Tabiiy tilni gayta ishlar tizimlari. Ma’lumotlarning intellektual
tahlili.

AMALIY MASHG‘ULOTLAR MAZMUNI

1-MAVZU: VIZUALLASHTIRILGAN TA’LIM (6 SOAT)

Virtual reallik (VR): asosiy tushunchalar. Virtual reallik turlari. VR
texnologiyasi ganday ishlaydi. Qurilmalar va komponentlar VR. Kengaytirilgan
vogelik (AR): asosiy tushunchalar. AR texnologiyasi ganday ishlaydi. AR ni amalga
oshiradigan qurilmalar. Virtual va kengaytirilgan hagigat. Vizuallashtirish
texnologiyalari. VR/AR/MR ta’limiy xususiyatlari. 3D-modellashtirish.

2-MAVZU: KOMPYUTER KO‘RISH (COMPUTER VISIiON): SIGNAL
VA TASVIRLARNI TAHLIL QILISH (2 SOAT)




Kompyuter ko‘rish: asosiy tushunchalar. Tasvirlarga ragamli ishlov berish.
Tasvirlarni tanib olish. Obyektlarni kuzatish tizimlari. Tibbiy tasvir ma’lumotlarni
gayta ishlash tizimlari.

3-MAVZU: “AQQLI” TA’LIMNI TASHKIL ETISH TIZIMLARI (2
SOAT)
“Aqgqli” sinflar va ularning tashkil etuvchilar (Huawei, Google, IBM,
Windows).

O‘QITISH SHAKLLARI

Mazkur modul bo‘yicha quyidagi oqitish shakllaridan foydalaniladi:

- ma’ruzalar, amaliy mashg‘ulotlar (ma’lumotlar va texnologiyalarni anglab
olish, motivatsiyani rivojlantirish, nazariy bilimlarni mustahkamlash);

-davra suhbatlari (ko‘rilayotgan loyiha yechimlari bo‘yicha taklif berish
qobiliyatini rivojlantirish, eshitish, idrok gilish va mantiqiy xulosalar chigarish);
bahs va munozaralar (loyihalar yechimi bo‘yicha dalillar va asosli argumentlarni
tagdim qilish, eshitish va muammolar yechimini topish qobiliyatini rivojlantirish).
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1. MODULNI O‘QITISHDA FOYDALANILADIGAN INTERFAOL
TA’LIM METODLARI

“Blum kubigi” metodi

Metodning maqsadi: Mazkur metod tinglovchilarda yangi axborotlar
tizimini gabul qilish va bilimlarni o‘zlashtirilishini yengillashtirish magsadida
qo‘llaniladi, shuningdek, bu metod tinglovchilar uchun “Ochiqg” savollar tuzish va
ularga javob topish mashqi vazifasini belgilaydi.

Metodni amalga oshirish tartibi:

1. Ushbu metodni ko‘llash uchun, oddiy kub kerak bo‘ladi. Kubning har bir

tomonida ko‘yidagi so‘zlar yoziladi:

« Sanab bering, ta’rif bering (oddiy savol)

Nima uchun (sabab-ogibatni aniglashtiruvchi savol)
Tushintirib bering (muammoni har tomonlama garash savoli)
Taklif bering (amaliyot bilan bog‘liq savol)
«  Misol keltiring (ijodkorlikni rivojlantirovchi savol)
«  Fikr bering (tahlil kilish va baxolash savoli)

2. O‘qituvchi mavzuni belgilab beradi.

3. O‘qituvchi kubikni stolga tashlaydi. Qaysi so‘z chigsa, unga tegishli savolni
beradi.

“KWHL” metodi

Metodning maqsadi: Mazkur metod tinglovchilarda yangi axborotlar
tizimini gabul qilish va bilimlarni tizimlashtirish maqgsadida qo‘llaniladi,
shuningdek, bu metod tinglovchilar uchun mavzu bo‘yicha quyidagi jadvalda
berilgan savollarga javob topish mashqi vazifasini belgilaydi.

Izoh. KWHL.:

Know — nimalarni bilaman?

Want — nimani bilishni xohlayman?
How - ganday bilib olsam bo ‘ladi?
Learn - nimani o ‘rganib oldim?.




“KWHL” metodi

1. Nimalarni bilaman: 2. Nimalarni bilishni xohlayman,
- nimalarni bilishim kerak:

3. Qanday qilib bilib va topib 4. Nimalarni bilib oldim:
olaman: -

“5W1H” metodi

Metodning maqsadi: Mazkur metod tinglovchilarda yangi axborotlar
tizimini gabul qilish va bilimlarni tizimlashtirish maqgsadida qo‘llaniladi,
shuningdek, bu metod tinglovchilar uchun mavzu bo‘yicha qo‘yidagi jadvalda
berilgan oltita savollarga javob topish mashqi vazifasini belgilaydi.

What? Nima?
(ta’rifi, mazmuni, nima uchun
ishlatiladi)

Where? Qayerda (joylashgan, gqayerdan
olish mukin)?

What kind? | Qanday? (parametrlari, turlari
mavjud)

When? Qachon? (ishlatiladi)

Why? Nima uchun?
(ishlatiladi)
How? Qanday qilib? (yaratiladi,

saglanadi, to‘ldiriladi, tahrirlash
mumkin)




“SWOT-tahlil” metodi.

Metodning magqgsadi: mavjud nazariy bilimlar va amaliy tajribalarni tahlil
qgilish, taggoslash orgali muammoni hal etish yo‘llarini topishga, bilimlarni
mustahkamlash, takrorlash, baholashga, mustaqil, tangidiy fikrlashni, nostandart
tafakkurni shakllantirishga xizmat giladi.

S — (strength) « kuchli tomonlari

W — (weakness) » zaif, kuchsiz tomonlari

O — (opportunity) * imkoniyatlari

T — (threat) « xavflari

“VEYER” metodi

Metodning magsadi: Bu metod murakkab, ko‘ptarmoqli, mumkin gadar,
muammoli xarakteridagi mavzularni o‘rganishga qaratilgan. Metodning mohiyati
shundan iboratki, bunda mavzuning turli tarmoqlari bo‘yicha bir xil axborot beriladi
va ayni paytda, ularning har biri alohida aspektlarda muhokama etiladi. Masalan,
muammo ijobiy va salbiy tomonlari, afzallik, fazilat va kamchiliklari, foyda va
zararlari bo‘yicha o‘rganiladi. Bu interfaol metod tangidiy, tahliliy, aniq mantigiy
fikrlashni muvaffaqiyatli rivojlantirishga hamda o‘quvchilarning mustaqil g‘oyalari,
fikrlarini yozma va og‘zaki shaklda tizimli bayon etish, himoya gilishga imkoniyat
yaratadi. “Veyer” metodidan ma’ruza mashg‘ulotlarida individual va juftliklardagi
ish shaklida, amaliy va seminar mashg‘ulotlarida kichik guruhlardagi ish shaklida
mavzu yuzasidan bilimlarni mustahkamlash, tahlil gilish va taggoslash maqgsadida
foydalanish mumkin.




Metodni amalga oshirish tartibi:

trener-o‘qituvchi ishtirokchilarni 5-6 kishidan iborat kichik
guruhlarga ajratadi;

trening maqsadi, shartlari va tartibi bilan ishtirokchilarni
tanishtirgach, har bir guruhga umumiy muammoni tahlil qilinishi

zarur bo‘lgan gismlari tushirilgan tarqatma materiallarni tarqatadi;

har bir guruh o‘ziga berilgan muammoni atroflicha tahlil qilib, 0‘z
mulohazalarini tavsiya etilayotgan sxema bo‘yicha tarqatmaga
yozma bayon qiladi;

navbatdagi bosqichda barcha guruhlar o‘z tagdimotlarini
o‘tkazadilar. Shundan so‘ng, trener tomonidan tahlillar
umumlashtiriladi, zaruriy axborotlr bilan to‘ldiriladi va mavzu
yakunlanadi.

Muammoli savol

1-usul 2-usul 3-usul
afzalligi kamchiligi | afzalligi kamchiligi afzalligi kamchiligi

Xulosa:
Muammoli savol
1-usul 2-usul 3-usul
afzalligi kamchiligi | afzalligi kamchiligi afzalligi kamchiligi
Xulosa:

“Keys-stadi” metodi
«Keys-stadi» - inglizcha so‘z bo‘lib, («case» — aniqg vaziyat, hodisa, «stady»




— o‘rganmogq, tahlil gilmoq) aniq vaziyatlarni o‘rganish, tahlil qgilish asosida
o‘qitishni amalga oshirishga garatilgan metod hisoblanadi. Mazkur metod dastlab
1921 yil Garvard universitetida amaliy vaziyatlardan igtisodiy boshgaruv fanlarini
o‘rganishda foydalanish tartibida qo‘llanilgan. Keysda ochig axborotlardan yoki
anig vogea-hodisadan vaziyat sifatida tahlil uchun foydalanish mumkin.

“Keys metodi” ni amalga oshirish bosqgichlari

Ish Faoliyat shakli
bosqgichlari va mazmuni
1-bosgich: Keys va uning axborot | v' yakka tartibdagi audio-vizual ish;
ta’minoti bilan tanishtirish v" keys bilan tanishish(matnli, audio yoki media
shaklda);
v axborotni umumlashtirish;
v'axborot tahlili;
v muammolarni aniglash
2-bosqich: Keysni aniglashtirish va | v* individual va guruhda ishlash;
o‘quv topshirig‘ni belgilash v" muammolarni dolzarblik iyerarxiyasini aniglash;
v'asosiy muammoli vaziyatni belgilash
3-bosqich: Keysdagi asosiy | v individual va guruhda ishlash;
muammoni tahlil etish orgali o‘quv | v mugobil yechim yo‘llarini ishlab chigish;
topshirig‘ining yechimini izlash, hal | v har bir yechimning imkoniyatlari va to‘siglarni

etish yo‘llarini ishlab chigish tahlil qgilish;

v mugqobil yechimlarni tanlash
4-bosgich: Keys yechimini | v* yakka va guruhda ishlash;
yechimini shakllantirish va asoslash, | v muqobil variantlarni amalda qo‘llash
tagdimot. imkoniyatlarini asoslash;

v' ijodiy-loyiha tagdimotini tayyorlash;

v' yakuniy xulosa va vaziyat yechimining amaliy

aspektlarini yoritish

“Assesment” metodi

Metodning magsadi: mazkur metod ta’lim oluvchilarning bilim darajasini
baholash, nazorat qilish, o‘zlashtirish ko‘rsatkichi va amaliy ko‘nikmalarini
tekshirishga yo‘naltirilgan. Mazkur texnika orgali ta’lim oluvchilarning bilish
faoliyati turli yo‘nalishlar (test, amaliy ko‘nikmalar, muammoli vaziyatlar mashqi,
giyosiy tahlil, simptomlarni aniglash) bo‘yicha tashhis gilinadi va baholanadi.

Metodni amalga oshirish tartibi:

“Assesment”lardan  ma’ruza  mashg‘ulotlarida  talabalarning  yoki
gatnashchilarning mavjud bilim darajasini o‘rganishda, yangi ma’lumotlarni bayon
gilishda, seminar, amaliy mashg‘ulotlarda esa mavzu yoki ma’lumotlarni
o‘zlashtirish darajasini baholash, shuningdek, o°‘z-o‘zini baholash magsadida
individual shaklda foydalanish tavsiya etiladi. Shuningdek, o‘qituvchining ijodiy
yondashuvi hamda o‘quv magsadlaridan kelib chiqgib, assesmentga qo‘shimcha
topshiriglarni kiritish mumkin.




Har bir katakdagi to“g‘ri javob 5 ball yoki 1-5 balgacha baholanishi mumkin.
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“Insert” metodi

Metodni amalga oshirish tartibi:

» o‘qituvchi mashg‘ulotga gadar mavzuning asosiy tushunchalari mazmuni
yoritilgan matnni targatma yoki tagdimot ko‘rinishida tayyorlaydi;

»yangi mavzu mohiyatini yorituvchi matn ta’lim oluvchilarga targatiladi
yoki tagdimot ko‘rinishida namoyish etiladi;

» ta’lim oluvchilar individual tarzda matn bilan tanishib chigib, o‘z shaxsiy
garashlarini maxsus belgilar orgali ifodalaydilar. Matn bilan ishlashda talabalar yoki
gatnashchilarga quyidagi maxsus belgilardan foydalanish tavsiya etiladi:

Belgilar Matn

“V” — tanish ma’lumot.

“?” — mazkur ma’lumotni tushunmadim, izoh kerak.
“+” bu ma’lumot men uchun yangilik.

“— " pu fikr yoki mazkur ma’lumotga garshiman?

Belgilangan vaqt yakunlangach, ta’lim oluvchilar uchun notanish va
tushunarsiz bo‘lgan ma’lumotlar o‘qituvchi tomonidan tahlil qgilinib, izohlanadi,
ularning mohiyati to‘liq yoritiladi. Savollarga javob beriladi va mashgulot
yakunlanadi.
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I11. NAZARIY MATERIALLAR

1-ma’ruza. “AQQLI” TA’LIM KONSEPSIYASI (2 soat)

Reja:

1.1. Axborot-kommunikatsiya tizimlari va texnologiyalarining rivojlanish
bosqichlari va muammolari.

1.2. Ragamli texnologiyalar. “Aqqli” ta’lim konsepsiyasining maqgsad va
vazifalari.

1.3. Korxona resurslarini rejalashtirish (ERP). Mijozlar bilan o‘zaro
munosabatlarni boshgarish (CRM). Biznes samaradorligini boshqarish (BPM).

Tassna noopanap: Industry-4.0, lioT, uwrad vuxapuw s6omroyusicu 1.0-4.0,
cmapm maxcynomiaap, axkanu pakamau mexuonoeusiiap, loT muszumu, Enterprise
Resource Planning System, ERP, muocosznap oOunam y3apo myHocabamiapuu
oowrapuw, CRM-muzumu, cmpamezux CRM, onepayuon CRM, anarumux CRM,
apanraw (xyuwma) CRM, Business Performance Management (BPM.)

1.1. Axborot-kommunikatsiya tizimlari va texnologiyalarining rivojlanish
bosgichlari va muammolari.
AXOOpOT TH3UMHU TylIyHYacd Oy HMHCOH (PAOJIMATUHMHI MabiyM OHp

coxacuja axOOpOTHU TYTIIAI, CaKJIalll, U3jalll, yHra UIUIOB OepHIll XaM/a YHIaH
doitaraHnuIn UMKOHUHN OSPHIITHN TAITKWUTAIITUPUIITHY 3 HUUTa OJIaIH.

ABtoMatnamrupuiaran axoopot tuzumMu (AAT) — Oy axOopoTHU TYIuIanm,
KUPUTHULI, KaiiTa UIILJIAIl, cakjall Ba axOOpoTHH (oiialanyBUura eTkasud oepuin
O00CKMYMIa KOMITbIOTEp 0a3aCHHM KYJIJIOBUYM aXOOPOT TUIMUIUD.

Ax6opor Tuzumiapuau (AT) Kypuill TPUHUMUIUIAPY Ba apXUTEKTypacu
HUCOaTaH MOMMUHN XHCOOIaHaau, aMMO (GaoJUAT TYPJIHIIUTH, 3aMOHABUN ax00poOT
TEXHOJIOTHSJIADUHUHT KYJUTAHWININ [aKJIapu, axO00poT TEXHOJIOTHSJIApUHUHT
CUHGIAHUTITMHUHT YCYJUIApU KYTI TYPIUIUTUHHA TYFIUPAIH.

AXO0pOT TH3MMIIapU MacmTabu Oyiinya siroHa, rypyXJd, KOpIOpaTHUB Ba
riio6an axo0poT TU3UMIIapUra OYIMHAIH.

Srona ax0opoT THU3MMIIAPDH ABTOHOM KOMITBIOTEp/Ia TAIKWI OSTHJIAIH
(Tapmokzian (dorgamanuiMaiinn). byHmail THUzuMiIap ymymuil ax0opoT GdoHaH
Ownan OofjlaHraH OMp KaHya Ccojiia JacTtypiapiaH uoopar O6Yiaud, OUp BaKTHUHT
Vy3una (akat Outta QoimananyBun (QolmanaHummra Myspkamianrad. bynnmai
TU3UMIIAP JIOKAJ MabJIyMOTJIApHU OOIIKAPHWIN THU3UMIIAPH EpJaMujia spaTHIIaIH.
[yngait mabaymotaap 6a3anapura mucosuiap: Clarion, Clipper, FoxPro, Paradox,
dBase u Microsoft Access.

I'ypyxam axO0opoT Tu3UMIIapM axOOpOTHaH WIMYM TYpyX ab30JapH




TOMOHHUJIaH >kamoa OViuO (oiianaHuira acocjiaHran OYyyiuO Jiokan XucoOarl
TapMoOKjIapu 6azacuaa Kypwiaau. byHnal TH3UMIIApHU SIpaTUIAa UITYH TypyXJjap
yU4yH MYIDKaJUIaHTaH MabJIyMOTNap Oaszanapu cepBepiapuiaH QoiiianaHuiaau
(SQL-cepBepaap). SQL-cepBepirapHUHT eTapiiya TypJiapyd MaBKyJI: THXKOpAT Ba
spkuH. bynapaan sur tanukiunapu Oracle, DB2, Microsoft SQL Server, InterBase,
Sybase, Informix.

MasbiaymoTinap 6a3acu cepBepr — KOMIBIOTEP TapMOK TYT'YHUJArH MaxcCyc
JTACTypui TAbMUHOTIUP (IacTyp). Y KOPIOPATUB TAPMOKIATH CYPOBIIAPHU KaOYJl
KWIMII Ba KaWTa HWOUIAIra MYJDKaJUIaHTaH. AHUK pPECypcHU OOILIKapyBYU
KOMIBIOTEp IIIy PECYpCHUHIT cepBepu ne0 aramaau. Ymly KOMIBbIOTEpIaH
doiinananyBYu - MUKO3TUD.

Koprnopatu ax0opoT THU3MMIIapW HINYU TYpyXJap y4yH MYJDKaJJlaHTaH
ax0opoT  TU3UMJIAQPUHMHT  PUBOXJIAHTAH  KypuHHIId  OYnub,  WuMpuUK
KOMITAaHUSUTAPHUHT (oiTalaHuIINTa HYHANTUPUITaH Ba MailIOH )KUXAaTUJAH KaTTa
TapPMOKHU TAIlIKWJI STUIIM MyMKHH. YJIap acocaH OWp HeuTa carxJjapjaH udopar
UepapxuK CTpyKTypara 3ra 0ynumaau. byHaail Tuzumizap Maxcyc cepBepiid MUXKO03-
cepBep €KUM KYN CaTXJIM apXUTEKTypalid Tu3umiap Toudacura xupaau. byHmaii
TU3UMJIAPHU KypuIllga MabIyMoTiaap Oazanapu cepBepiiapujian (poiiaiaHuiaiu.
Opatna Wupuk axO00poT TH3UMIIapuja ymly cepBepiap kym Tapkanrad: Oracle,
DB2 u Microsoft SQL Server.

I'mo6an AT paBnar €ku KUTha MaloOHMHU Kampad onagu. YmolOy ATra
HNutepHer rio0an TapMOFU MHUCOJI OYiaau.

Hapaxxacu €xu daonusaT goupacura Kypa — JAaBiariap, MaWoHIap
(MuHTaKaBuii), coxanap, Oupianmaiap, KopxoHaiap €K1 yrouManap, TEXHOJOTHK
»)apa€Hiapra OVIMHaIH.

JaBnat axO0poT TU3UMJIApU  JaBjaT  MEHEIDKEpJIapu  TOMOHHUAAH
MaMJIAKATHUHT WKTUCOJIUN MyaMMOJIADUHU €YHINJa Kapop KaOyn KWJIUIIra
MVIDKaJUIaHTaH. YJjap KOMIBIOTEDP MaXMyallapy, KOMIBIOTEp axO0pOT TU3UMIIApU
Ba WKTUCOAMN-MATeMaTUK YCYJJIADUHA MOJCJUIAIITHUPUIIHKA KyJJIall — acocujia
sApaTUiIaan.

Kopxonanu Gomikapuiit ax00poT TU3UMIIAPH (KOPIIOPATHUB) - KOPXOHAHWUHT
UIUIa0 YMKapUIl XY>KAIUK (aoJIMITUHU OOMIKApHINIA KapopJapHU KYJUlall y4yyH
KYJUTAaHWIaIH.

Munnuii axoopom mMu3uMUHU WAKIITAHMUPULLOA aXOOPOmM MU3UMAADU
MANHCMYACUHU APAMULL 64 UHM EPAUUATAWL YCYLIAPU.

Mumit ax6opot tuzumu (MAT)- JlaBnaTt oprannapu axo0poT TU3UMIIAPH,
Xyqyauii axO00poT TH3UMJIApHW Xamja IOPUAMK Ba KUCMOHHM Imaxciap ax0opoT




Th3uMiiapu ¥3 wuura ojraH tusumaup (Ne 560-I1 11 pexabp 2003 itmnmaru
V36exucron pecryonukacu Koxynura Tasuu6).

AXO0pOT KOMMYHUKalIUS TEXHOJOTUsIapuiad (oiilaJaHrad XoJjaa JaBiat
OpranjiapuHuHr ¢ykKaponapra macodagan Typud MabIyMOTJIapra MypoXaT STHII
PUBOKIIAaHMOK/A.

3amonaBuii AKT acocuma maBimaT opraniapu MablIiyMOTIapura macodamaan
MYpPO’KaT KUJIMITHUHT aCOCUN MaKCaau KyWHIarujiapHu TAbMUHIIANIN:

- UJ0pa Ba MaxKaMaJIApHUHT MHTEPHET TAPMOFUIATH CAWTIApH, TYJIUK
Ba ¥3 BaKTHIa TETHWILIM OVITraH SHTWIMKIAPHU YOIl JTUIl, (olgamaHuiga
KyJailIuK, 11y Ouiiad Oupra yJIapHUHT TapKUOUIard MabIyMOTIIapra pyXCcaTHH;

- JaBiIaT XOKUMHATH opraHiapu (GaonusTH Xakujaara xabapriapra
’KamoaT XyKykjJapuHu dopmaiamrad  uHppacTtpykrypacu, Dykapo Ba
TAIIKWJIOTJIApTra KapaTUiraH 1aBjiaT XU3MaTJIapuHH,

— Mapka3zuil wuaopanapra ¢ykaponap TOMOHHMAAH TenedOoH OpKaIu
MypOXkKaaTJIApUHU aMajia TaJ0uK STUIIHH,

- dykaposapra Xu3MaT KypcaTyBuUM JaBJiaT TAaIIKWIOTIApU Ba
dbykaponap OunaH OuMprajvkaa WIUIOBYM JABJIAT OpraHjapu yuyH (QpyKapoJapHH
KYJ71a0-KyBBATJIOBUM SITOHA EpAaMUYU-MabIyMOT TU3UMHU SIPATUIITHU;

- V36exucTon Pecry6bnmkacy naBnaT XyKyMaTH opraHmapuHuaT \We6
calTiapu y4yH UHTEPHET TapMOFHUa CEPBEP TEXHOJIOTHUS Xy Ay JIapUHU SpaTHUILL.

3amonaBuii AKT Bocutanapumad (oiiagaHral XoJjja JaBjiaT OpraHjapu
XU3MaTJIapUHU TaKJIUM THIIIL:

— Kyl (PyHKUHMSJIM MapKasra acocjaHTaH XOJja JaBjaT XU3MaTJIapuHU
TaKIUM STHUIII;

— WMHTEpPHET TapMoruAaH (oijanaHrad XoJyiga JaBjaT XU3MaTJIApUHU
TaKIUM STHULI;

— IOPUIUK axaMusITra 3ra OyJraH siroHa HHGQPACTPYKTYpaHU SpaTHIIL,

- aloXUJa JaBJaT OpraHjapy ypracuja MabIyMOTJIAPHUA aJIMalIUII
*apaCHJIapMHU aBTOMATJIAIITUPUIN Makcaiauaa, Ly Ouian Oupra JaBiar
oprawnapuHuHr fArona OifHara MypoXaTuHU (GOPMATIAIITHPHUIL, KAWCHUKH
XyAyJaui sKoMamrad ax00poT TU3UMHUHU TaKJAUM ITYBYH, JaBiIaT XOKUMUSTIApU
ypracuaa y3apo axO0poT TU3UMHIA MabIyMOTIApHHU TaMHUHJIAII, XyAYAUH Y3uHU
OoLIKapyBUM OpraHiap axOOpOT TU3UMHU Ba AJIEKTPOH XOJIATIaru JaBjaT Opranjiapu
XU3MaTIapu ax00pOT TU3UMHU KU3UKHUIILIAPH;

— JaBiIaT OpTaHJIApUHUHT y3apo opacuaard, ¢ykapojgap OusaH
Oupranvkaa Ba opranjap OwilaH OUPraJiMKIard 3aMOHABUM UIACHTU(HUKAIUS




yCyJJIapuiaH Ba pakamiii uM3ojapaad Qoiigaianrad XoJijaa axo0poT TH3UMIIApUHU
TAIIKWJI DTHII,

- uaopaizapapo XUMOSIaHT aH XyXoKaTiiap aJIMallTMHYBUHH
PHUBOXIIAHTUPHUII;

— HaBJIaT OpraHjapu pcKajlapu Ba MOHUTOPHUHI'MHA )KOpI/Iﬁ OTHI,

- ANIEKTPOH XyKyMaT acocuja HOpMaTUB XyKYyKHI 0a3acUHM spaTHIII.

Munnuii axéopom musumu (MAT). MAT yHuHr TapkuOura KUpPyBYH
ax0opoT TH3UMJIApW OWIAH XaJlKapo axO0opOoT THU3UMIIAPUHUHT MOCIUTHHH
nHoOaTra oJarag X0J1da sgpaTujiaau.

SArona aBTOMATIAIITHUPWITaH axO00poT THU3UMHHU spatuimi MMA Hu
IOpUTHIIJIA Xapa)kaTJapHU KUCKApTUpUIIra oJu0 Kenaau. MabiyMOTHOMAaJIapHU
J0J13apOIalITUPUIIT Ba MapKa3uil Kyu1ad KyBBaTall KOpXoHa YUyH Oup Heua y3apo
OoFnuK OyiaMmaraH axOoOpOT THU3UMJApHUAa sSHaJla UKTUCOAUN yCyJ XHCOOJaHA[H.
Kenrycuna 6y xam camapa Oepaju, SSHT'M TaJOWK 3TUITaH aXOOpOT TU3UMIIAPUHU
BOCUTAJIapu UKTHUCcOoauAa uoaananaau. Masxxya agekBat MMA 0a3zanapu Ba 3apyp
MabIyMOTHOMAJIAPHU JIacTIa0Ku Talépail kopxoHaaaru oomka AT-noinxanapau
TaJI0MK STUII OWJIaH OOFJIMK MOJIMSIBUM IOKJIaMaJIapHU KaMaluIIura ojau0 Keau.

MAT sdarona TuzumuaaH QoiiiaJaHuIl CYpOBHOMA XHU3MaTh CHU(PATUHUHT
SAXIIWIAHUIINTA OO Kenaau, MabiyMoTiap OyTyH, (aosl Ba 3UAIUATIAPCHU3
Oynmagu. Hatmwkama »scku Ba gxJIUT OynMaraH axOopotTinaH — QoiiamaHunl
HaTwKacuaa OViIaaurad X TUMOJIUHA MOJUSBUN HYKOTHIILIAD XKMHU KaMasiIu.

Huxosit, MAT sirona Tu3uMuaad QoiigalanuIl TallKWJIOTra sIrOHa ax0opoT
MYXUTHUHH SpaTUIl MUMKOHMHM Oepanu. Typnu aBTOMaTialITUPUITaH TU3UMIIAP
ypTacuia Te3KOp MabIyMOT aJMalluill UMKOHUATH Naii1o Oynaau, TalukKWiIoT Oapya
TYSWJIIMACHMHUHT KCJIMIIWJITaH U MIAPpOUTHU AXIITWJIaAHAIN.

AKTni o‘quv jarayoniga kiritish nimaga olib keladi?

Ta’lim jarayoniga axborot-kommunikatsiya texnologiyalarini joriy etish
jarayoni  jamiyatni axborotlashtirishning bir gismidir. Birinchidan, biz
axborotlashtirish nimani anglatishini aniglaymiz va axborot-kommunikatsiya
texnologiyalariga ta’rif beramiz.

Zamonaviy jamiyatni axborotlashtirish, shuningdek, ta’lim faoliyatining
barcha shakllari zamonaviy axborot-kommunikatsiya texnologiyalarini (AKT)
takomillashtirish va ommaviy targatish jarayonlari bilan tavsiflanadi.

Axborot-kommunikatsiya texnologiyalari (AKT) - axborotni uzatish, saglash,
to‘plash va targatishning turli xil qurilmalari, mexanizmlari, usullari va
algoritmlarini tavsiflovchi umumlashtiruvchi tushuncha.

Bunday texnologiyalar axborotni uzatish va o‘gituvchi va talabaning
zamonaviy ochiq va masofaviy ta’lim tizimlarida o‘zaro ta’sirini ta’minlash uchun




faol go‘llaniladi.

Shu bilan birga, axborot-kommunikatsiya (AK) texnologiyalari kunduzgi
o‘quv jarayonida qo‘llaniladi. Eng ko‘p ishlatiladigan texnologiyalarga quyidagilar
Kiradi:

—kompyuter va multimedia proektori yordamida namoyish etiladigan
elektron darsliklar va qo‘llanmalar;

—interfaol doskalar;

—elektron entsiklopediyalar, ma’lumotnomalar, darsliklar va qo‘llanmalar;

—trenajyorlar va sinov dasturlari;

—internetning ta’lim resurslari;

—Rasmlar va rasmlar bilan DVD va CD disklar;

—Video va audio uskunalar;

—Elektron laboratoriya maydonchalari.

Ta’limning har ganday shaklida AK texnologiyalaridan foydalanishning
ijobiy va salbiy tomonlarini ko‘rib chiging.

Taroziga soling:

—Qog’oz tashuvchilarning ulkan tejamkorligi, bu sayyoramizning o‘rmon
resurslariga kamroq xarajatlarni keltirib chigaradi;

—O*quv materiallarini namoyish gilish chegaralarini kengaytirish;

—Hujjatlarni tayyorlashda o‘qituvchining ishini engillashtirish;

—Talabalar uchun uydan ishlash imkoniyati, agar kerak bo‘lsa, Skype
darslarining jonli translyatsiyalari orqali.

Kamchiliklari:

—Ta’lim jarayonining energiya resurslari (elektr energiyasi)bilan
ta’minlanishiga bog’ligligi;

—Ko‘p sonli zamonaviy va gimmat uskunalarga ehtiyoj;

—Ishda ishlatiladigan uskunalarga gqimmat texnik xizmat ko‘rsatish.

Ta’lim jarayonida AK texnologiyalaridan foydalanishning asosiy va
shubhasiz argumenti bu o‘quv materialini namoyish qilish imkoniyatlarining
chegaralarini kengaytirishdir. Hozirgi vagtda bu juda dolzarb.

Yadro fizikasi, optik texnologiyalar, kimyo sanoati va inson hayotining
boshga ko‘plab tarmoglari va texnologiyalarining rivojlanishi talabalar va talabalar
tomonidan ilg’or texnologiyalar bilan tanishish va o‘rganish zarurligiga olib keldi.

Men oddiy bir misol keltiraman: "inson ko‘zi aslida ma’lumot uzatuvchi
elektromagnit to‘lginlarning targalishini ko‘rib chiga olmaydi. Kompyuter
texnologiyalari bu bo‘shligni bartaraf etishga godir va har kuni hamma joyda va
hamma joyda axborot uzatish ganday sodir bo‘lishini aniq ko‘rsatib beradi"

AK texnologiyalarini joriy etish umumta’lim, o‘rta va oliy o‘quv yurtlarida




o‘quv jarayonini o‘tkazish uchun ko‘proq imkoniyatlar ochadi. Mana bu
imkoniyatlardan ba’zilari:

— Talabaning elektron kundaligiga, baholash statistikasiga, uy vazifalariga
va o‘tgan material mavzulariga ochiq kirish (Login va parol bilan);

— Talabaga “bulut” bulutli xizmatlaridan foydalangan holda tagdimotlar va
videolar shaklida bajarilgan uy vazifalarini namoyish etish imkoniyati beriladi
Mail.ru va Microsoft OneDrive. Bu yo‘lda yo‘qolishi yoki unutilishi mumkin
bo‘lgan elektron vositani (flesh-karta, CD-disk) uy vazifasini tagdim etish zanjiridan
chigarib tashlaydi. Ammo talabaga bunday imkoniyatni berish uchun maktab
kompyuterlarining Internetga bargaror ulanishi talab gilinadi.

— Elektron kundalik, elektron sinf jurnali, uy vazifalariga kirish va
boshqgalarni o‘z ichiga olgan maktab portallari.ou gog’oz ommaviy axborot
vositalarini o‘quv jarayonining aylanmasidan chigarib tashlashga imkon beradi.

— Reaktivlar va elektr energiyasi bilan bevosita ishlashdan tashgari
laboratoriya ishlari, tajribalar yoki dagiqgali tajribalar o‘tkazish. Bu elektr toki
urishining noxush ogqibatlarini, zaharli tutun bilan zaharlanishni, kimyoviy
kuyishlarni va boshgalarni yo‘q giladi.oundan tashgari, kompyuter yordamida
tajriba o‘tkazish natijasida talaba har doim kerakli natijaga olib keladi. Agar kislota
ta’sirida litmus testi gizil rangga aylanishi kerak bo‘lsa, bu sodir bo‘ladi. Aslida,
biror narsa noto‘g’ri ketishi mumkin. Masalan: litmus qog’ozi juda eski va reaktsiya
to‘g’ri ketmaydi. Bularning barchasi laboratoriya ishlarida noto‘g’ri kuzatuvlar va
xulosalarga olib keladi.

Xulosa gilamizki, hozirgi vaqtda ta’lim jarayonida AKTdan foydalanish juda
muhim va juda zarurdir.

1.2.  Raqamli texnologiyalar. “Aqqli” ta’lim konsepsiyasining maqsad va
vazifalari.

Ragamli texnologiyalar — jarayoni yangi ragamli texnologiyalarni ancha
yugori sur’atlarda joriy etishni nazarda tutadi. “To‘lig ragamlashtirish” atamasi,
shuningdek, olingan birlamchi ma’lumotlarni foydali bilimga aylantirish jarayonini
0‘zida mujassam etgan bo‘lib, keyinchalik ular turli magsadlarda, shu jumladan
inson faoliyatining turli tizimlarida mehnat xarajatlarini kamaytirish uchun
takomillashtirish tendentsiyalari va zamonaviy rivojlanish tendentsiyalarida
foydalanish mumkin.

Ragamlashtirish gaysi sohalarda go‘llanilishi va nima uchun ma’lum bir
sanoat va inson hayotida zarur bo‘lishi mumkinligini ko‘rib chigamiz, shuni
ta’kidlash kerak:

Turli axborot sohalari va tarmoglari, jumladan, kompyuter fanlari va
xavfsizlik.

— Oliy, go‘shimcha, o‘rta ta’lim va bolalar bog‘chalari sohasida. Hatto
maktabgacha ta’lim muassasalarida ham texnologiyani joriy etish bolalarning bilim
olishiga ta’siri jihatidan ijobiy natija berishi mumkin.




— Sog‘ligni saglash, reabilitatsiya, jismoniy tarbiya va sportda.

— Turizm va mehmonxona biznesida.

— Energetika va energetika sohasida.

— Bank va moliya sohasida.

— Qishlog xo‘jaligi va agrosanoat majmuasida.

— Global ragamlashtirish  mashinasozlik, kemasozlik va aviatsiya
sanoatining turli sohalarida ham yordam beradi.

Shuningdek, u madaniyat va xizmat ko‘rsatish sohasidagi vaziyatni sezilarli
darajada o°zgartirishi mumekin.

Qo ‘llanilish sohalari. Yangi texnologiyalar qayerda qo‘llanilishidan gatiy
nazar, bunday amalga oshirish kontseptsiyasi quyidagi maqgsadlarga erishishdan
iborat:

—Global ragamlashtirishning ajralmas gismi bo‘lgan ochiq axborotni joriy
etish.

—Inson hayotining ijtimoiy va siyosiy omillarini takomillashtirish.

—Biznes-jarayonlarni tezlashtirish va takomillashtirish, bu nafagat egasining
moliyaviy investitsiyalarini kamaytiradi, balki muntazam ishlarni bajarish uchun
vaqt va kuchini tejaydi.

Shunday qilib, igtisodiyot, energetika, biznes, ijtimoiy va boshga sohalarni
ragamlashtirish aholi turmush sifatining doimiy ravishda yaxshi tomonga
o‘zgarishiga olib keladi.

Yangi texnologiyalarni joriy etishning global jarayoni muvaffagiyatining
yaqqol ko‘rsatkichi ochiq axborotning keng va ishonchli gabul gilinishidir. Ammao,
afsuski, mamlakatimizda yosh xususiyatlari va mentaliteti, shuningdek, yangi
texnologiyalar har bir inson hayotiga joriy etilmaganligi sababli bunday jarayonni
barcha bosgichlarda amalga oshirish mumkin emas.

Rivojlanish bosgichlari. Mamlakatimizda ragamli rivojlanish nafagat hayot
sifatiga, balki mehnat munosabatlari va inson hayotining boshga sohalariga,
umuman igtisodiyot tarmoglariga ham ta’sir ko‘rsatadigan o°ziga xos xususiyatlarga
ega. Ularni quyidagi bosqgichlarda aniglash mumkin:

Uy xo‘jaligi. Bu birinchi va eng tezkor gadamdir, chunki uni
moliyalashtirish ahamiyatsiz va ko‘plab yoshlar turli kundalik jarayonlarni
osonlashtirish uchun yangi imkoniyatlardan foydalanishga intilishadi.

Ikkinchi bosgich ishlab chigarishning turli sohalariga yangi texnologiyalarni
joriy etishni nazarda tutadi. Bu allagachon ko‘proq mehnat va resurslarni talab
giladi. Ammo bunday texnologiyalardan foydalanmasdan, ishlab chigarilgan
mahsulotlarning raqgobatbardoshligi hagida gapirish mumkin emas.

Shu bilan birga, davlat organlari va biznesda yangi imkoniyatlardan
foydalanish ko‘lami ortib bormoqgda. Bu nafagat barcha jarayonlarni tezlashtiradi,
balki xato omilini ham kamaytiradi, va ba’zi hollarda olingan foydani oshiradi.

Afzalliklar. Keng targalgan ragamlashtirishning afzalliklarini hisobga olgan
holda, quyidagilarni ta’kidlash kerak:

—Yangi mutaxassisliklarning paydo bo‘lish imkoniyati.

—Iqgtisodiyotning barcha tarmoglarida mehnat unumdorligini oshirish,




—Aholining hayot sifatini oshirish.

—Byurokratiya va korruptsiya ko‘rinishlarini kamaytirish.

Ammo, shu bilan birga, ushbu harakat kontseptsiyasi va turli xil elektron va
boshga innovatsiyalarni joriy etish quyidagi jarayonlar va hodisalar bilan
tavsiflanishi mumkin bo‘lgan bir gator kamchiliklarni keltirib chigaradi:

—Ish joylarini gisqartirish.

—Kiberjinoyat xavfining ortishi.

—Yangi texnologiyalarni joriy etish nuqtai nazaridan katta moliyaviy
investitsiyalar.

Ammo salbiy jarayonlar va ogibatlar jamiyatga, mamlakat igtisodiyotiga va
umuman jahon tuzilishiga ta’sir gilish nugtai nazaridan afzalliklar bilan goplanadi.

Ko‘rinib turganidek, ragamlashtirishning iqgtisodiyotga ta’siri fagat
ijobiydir. Birog, ish o‘rinlari sonini kamaytirish zaruratini hisobga olgan holda, har
ganday innovatsiyalarni Kiritish mumkin bo‘lgan salbiy ta’sirlarni minimallashtirish
uchun ehtiyotkorlik bilan rejalashtirish bilan birga bo‘lishi kerak.

Ammo elektron qurilmalar va universal Internet ulanishi ma’lumotlar
yo‘qolishi xavfini tug‘dirishini hisobga olinsa, tarmoglar ham kiberjinoyat, ham
texnik nosozlik nugtai nazaridan ma’lumotlar xavfsizligini ta’minlash uchun
ragamlashtirish bilan bir vaqtda rivojlanishi kerak. Blokcheyn tizimi va blokcheyn
texnologiyalari buni amalga oshirish uchun mo‘ljallangan (Iludposuzanus: dro
9TO, IIeJIH, BUIBI, OTPACiH, dTamnsl pa3sutus (rosinfostat.ru)).

O‘zbekiston Respublikasi Prezidentining “Yangi O‘zbekiston ma’muriy
islohotlarini amalga oshirish chora-tadbirlari to‘g risida” gi 2022-yil 24-dekabrdagi
PF-269-son Farmoni bilan Axborot texnologiyalari va kommunikatsiyalarini
rivojlantirish vazirligi negizida Ragamli texnologiyalar vazirligi tashkil etilgan.

Vazirlik faoliyatining asosiy vazifalari va yo‘nalishlari quyidagilardan
iborat:

—axborot texnologiyalari va kommunikatsiyalar sohasida, “elektron
hukumatni joriy etishda yagona davlat siyosati amalga oshirilishini ta’minlash,
axborot texnologiyalarini rivojlantirishning jahon darajasidan kelib chiggan holda
milliy axborot-kommunikatsiya tizimini tatbig etish va rivojlantirish yuzasidan
kompleks dasturlarni ishlab chigish va amalga oshirish;

—telekommunikatsiya  infratuzilmasini  yanada  rivojlantirish  va
modernizatsiya qilish, shu jumladan, Internet tarmog‘iga keng polosali ulanishni
kengaytirish, telefon alogasi, televideniye va radioeshittirishning ragamli tizimlariga
to‘lig o‘tishni ta’minlash, aloga va telekommunikatsiyalar sohasidagi faoliyatni,
shuningdek, radiochastotali spektrdan foydalanishni davlat yo‘li bilan boshqarish,
litsenziyalash va nazorat qilish borasidagi funksiyalarni amalga oshirish;

—“elektron hukumat™ni tatbiq etish, vazirliklar, idoralar, kompaniyalar va
uyushmalarning, mahalliy davlat hokimiyati organlarining axborotlashtirish va
interaktiv davlat xizmatlarini takomillashtirish borasidagi faoliyatini idoralararo
muvofiglashtirish, monitoring qilish, baholash va nazorat gilish bo‘yicha davlat
dasturlarining amalga oshirilishini ta’minlash, shuningdek, davlat axborot resurslari




hamda ma’lumot bazalarini shakllantirish, saglash va foydalanishning yagona
tizimini vujudga keltirish, idoralararo axborot tizimlarini yaratish va boshqarish;

—Internet tarmog‘ining milliy segmenti yanada shakllantirilishini
ta’minlash, mamlakatimizning turli yo‘nalishlardagi zamonaviy veb-resurslarini,
shu jumladan, aholining, xususan, yosh avlodning axborotga bo‘lgan va intellektual
talab-ehtiyojlarini gondirish maqgsadida tarmoq resurslarini rivojlantirish uchun
zarur texnik va qulay shart-sharoitlarni yaratish;

—ragobatdosh ~ dasturiy  mahsulotlarning  mamlakatimizda ishlab
chigarilishini va ichki bozorini hamda ularga ko‘rsatiladigan xizmatlarni
rivojlantirishga ko‘maklashish va uning muvofiglashtirilishini ta’minlash,
iqtisodiyotning real sektori tarmoqlarida va iste’molchilarda zamonaviy dasturiy
mahsulotlar, axborot tizimlari va axborot resurslarini joriy etish;

—axborot xavfsizligini ta’minlash va kommunikatsiya tarmoglari, dasturiy
mahsulotlar, axborot tizimlari va resurslarini himoya qilishning zamonaviy
texnologiyalarini tatbiq etish chora-tadbirlarini amalga oshirish, axborot resurslarini
himoya qilish bo‘yicha texnik infratuzilmani yanada rivojlantirish;

—zamonaviy kommunikatsiya vositalari sohasida ilmiy tadgigotlar va
ishlanmalarni, kadrlarni tayyorlash, gayta tayyorlash va malakasini oshirishni
tashkil qilish, dasturiy mahsulotlar, axborot tizimlari va ma’lumotlar bazalarini
ishlab chiqish va tatbiq etish, axborot xavfsizligini ta’minlash va axborot-
kommunikatsiya texnologiyalarining boshga sohalarida shunday ishlarni tashkil
etish;

aloga, axborot texnologiyalari va kommunikatsiyalar sohasida xalgaro
hamkorlikni yo‘lga go‘yish, ustuvor loyihalarni amalga oshirish, radiochastotalik
spektrdan samarali foydalanish uchun hamda vazirlik faoliyati doirasiga kiruvchi
boshqga yo“‘nalishlar bo‘yicha xorijiy investitsiyalarni jalb etish.

Industry 4.0 éxu axnnu uwnad uuxkapuw (lioT) — wHpopmaioHn
WHKUJIOOHMHT SIHTM OOCKMYMHM Hazapjaa TYTaJH, Y acocaH Yy3apo ajoKajapHU
TAbMHUHJIAII, aBTOMATJALITUPHUIN, MaIlWHAJIAp Ba peaJl BaKIda MabyMOTjIapra
unuioB Oepunira iyHantupwirad. Industry 4.0 nmnad ynkapuiira MyspKaiiaHTaH
OYnn0, TABMUHOT 3aHXKUPU MYHANTUPWITAH KOMIAHUSUIAP YUYYH SHaJa SIXJUT Ba
TaKOMWUTAIITUPUIITAH SKOTU3UMHHM SPATHUI YUYH KUCMOHUM UIIA0 YMKAPHII Ba
AKJUIM paKamMJyM TEXHOJIOTHsUIap, KOMIBIOTEPHU YPTaHUII Ba KaTTa MabIIyMOTJIAp
OwiaH ummanau. byryHru kyHjaa unoiaéTran Xap Oup KOMIIAHHUS Ba TalKHIIOT
Typau xuil Oyicana, yJlapHUHT Oapyacu yMyMHM MyamMMora 1ayd kenamau. bymap
TYpJIU )Kapa€Hiiapra, XaMKopiapra, MaxcyjaoTjiapra Ba HHCOHJIAp OPKaJIA peaj BaKT
pEKMMUIA YIAHUII Ba MABJIIYMOTJIApra KUPUIIHU TAbMUHIIANIU.
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1.1-pacm. Industry 4.0

byrynru xynaaru axoopotiamras xxamuaraa Typt xui Industry nHkuioOu
MaBXKYy/I.

BupuH4u caHOAT HHKWIO0H.

Maskyp wunHkuno6 1700-fiwmuiapuunr oxupnapunga - 1800-immapHUHT
Oouutapuga pyii Oepau. by BakT MoOaifHMIaru unuiad YUKAPUII WHCOHJIAP
TOMOHH/IaH CYB Ba OyFf MOTOpJIapuJaH OKWJIOHA (poiiganaHuil KM yi XallBOHIapu
épaamu OuiiaH amanra omvpuiarad. by sca iunaan wira onTuMamuiammud TEXHUK
KypuiMaiapra IoKIaTuiITraH.

NxxkuH4YM caHOAT MHKUJI00MH.

XX acpHUHT OommuAa AyHE MYJIAaTHU KOpHUM 3TUILI Ba (paOpukanapaa 3JIeKTp
sHeprusgcHuiad poriganaHu OUSIaH UKKUHYU CAaHOAT MHKUJIOOUTa KUPJIU. DIIEKTP
SHEPrUsACUHM Unuiad yukapyBumiap IndustryHHHr camapaJopiMTUHU OIIUPHINTa
MMKOH OepJu Ba 3aBOJi MalIMHAJIAPUHU SHAJA MOOWUIMPOK KUJIMII UMKOHUHU
oepau.  YmlOy Oockuyjga, MaxCyJAOPJIMKHHM OMIMPUII Y4yH OMMaBMH HILIA0
YUKAPUII KOHIICTIHUUIAPY KOPUH ATHIIIA, MacaiaH, KOHBEHep JICHTacH.

Y4YuHYM caHOAT HHKHJI00H.

1950 #imnnap oxupuaan 001uiad, yauHIM CaHOAT UHKWIIOOH acTa-CeKUH Maiiio
Oynau, 4YyHKH WUNUIA0 YWUKApyBUWIAp Y3JIapuHUHT (adpukamapuma KYIpok
NEKTPOH  Ba  OXMpP-OKMOAT  KOMIBIOTEp  yCKyHanapujaaH  QoiinanaHa
oouutanunap. Yoy naBp MoOaiiHua MIUIA0 YMKapyBUYMIap aHAJIOr Ba MEXAaHUK
TEXHOJOTHsIIapra KaMpOK >bTHOOp KapaTaguraH Ba pakamiid TEXHOJIOTHsJIAp Ba
aBTOMATJIAIITUPUII JAacTypiapd Xakuga KYNpoK MabIyMOTra isra Oyiaran
Y3rapuiiHu Oonuiaauiap.

Typrunuu canoat uHKWI100M éxu Industry 4.0.

Cyurru Oup Hewa VH MWwuukinap unuuga, Industry 4.0 ne6 HOMIaHYBYH
TypTuHun Industry nakuno6u maiigo 6ynau. Industry 4.0 cyurru yH Humukiap
naBoMuga pakamum TexHojorusmap Ba Internet of Things (IoT) opkamu y3apo
OOFJIaHMIII, peas BaKT/a MabIyMOTIapra KUPHUII Ba KUOep-(pU3HKaAHU KOPUN ITUII
nynu Owinan OyTyHJIai ssHTU napaxara Kapatau. Industry 4.0 umad gukapuiira
HUCOATaH TYIHK, y3apo OOFIIMK Ba SXJUT EHIANTYBHU Takiud staau. YKucmoHuii
pakamiii ajoka Owinan Oofnaiiau Ba Oynumiap, XaMKopJiap, eTkazud OepyBumiap,
MaxcyJoT Ba WHCOHJIAp OwWiaH ¥3apo aJoKaJapHH SXIIWJamra HWMKOH
oepamu.  Industry 4.0 OusHec sranmapura Y3JIapUHUHT UIUIAPUHUHT Xap Oup
KUXATUHU SXIIUPOK HA30paT KWIHWII Ba TYIIYHUII WMKOHWHU Oepaad Ba
camMapaJOpJIUKHU OLIUPUII, JKapaCHIApHH SIXIIMIAII Ba YCUIIUHU OLIUPHIN YIyH




yJIApHU TE3KOp MabIyMOTIapaaH (hoigalaHuIINTa UMKOH Oepay.
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1.2-pacm. Industry 4.0 xycycustinapu.

10T éxu Industry 4.0 Omman OOFIMK [0371a0 KOHIEMIIMSUIAp Ba aTamajap
MaBXKY/I:

« Kopxona Pecypciapunu pexanamrupumr (ERP) - TaIIKUIOTA
ax00pOTHU OOLIKAPHUII YUYH UIUIATUIIMIIN MyMKHUH OYiIran Ou3Hec sxapa€HiaapyuHu
OOLIKapUIl BOCUTAJIAPH;

«l0T (Internet of Things) - wapcamapuunr HWHTepHeTH, ceHCOp EKH
MairHasap Ba HTepHeT kabu )KUCMOHMIM 00BEKTIIap YpTacuaaru ajokaiap OusiiaH
OOFJIHK;

o l10T - nnuta® yukapuiira anokaaop OyiraH Hapcajgap y4yH CaHOATJaIlraH
WuTepHeTHN aHTiIaTaau, Oy WHCOHJIAP, MAbIIyMOTJIap Ba MalllMHajIap YpTacumaru
aJIOKaJIapHU Ha3apja TyTalu;

o Karra mabaymoT - Karta MabiyMOT TY3WIHIIH, CAKJIAHWIIN, TAITKWAJ
STWINIIK, TEHACHIMSIIAP, YIONIMAJapHUHT WMKOHUATIAPUHU aHUKJIAIl YIyH
Ty3WJITaH MabJIyMOTIAPHUHT KaTTa MaXXKMYWHU OWIIIUPAIN;

o CYHBHIi aKJ1 - KOMITBIOTEPHHUHT TOMIIUPHUKIAPHU OaXkKapHIll KOOMIHATUTA Ba
TapUXHKA PaBUIIIA HHCOH OHTHHHHT MabJIyM JIapa)kacura sra OyJraH KapopJiapHU
KaOyJI KWIHINTa KapaTWIraH TyITyHYaIup;

e M2M - MamMHaJaH MalluHara yTaJd Ba CUMCHU3 €KW CHUMIIM TapMOKJap
OpKaJii MKKWTA aJIOXK/a MallliHA YPTacHIaru aJloOKaHW aHTJIaTalu;

o Pakamumamrupuin - axOOpPOTHUHT TYpPIM XWI TYPJIAPUHU paKaMIu
dbopmatra HUFUIIT Ba KOHBEPTAIIMS KUJIHII )KapaCHUTa TeTUILTAUD.

o AKjiIM (pabpuka - akyun 3aBoi, Industry 4.0 TexHonorusuiap, eaumiap Ba
EHanyBIapH UIIad YUKHINTa MadJiar Tanald Kuiaau;




o MaluMHAaIU YKUTHII - KOMIIBIOTEPIAPHUHT CYHBHH aKJ1 OUaH sIXIIHIIAIIH
KEepaKJIUTUHU aHTJIATalu,

« Byayrim xuco6aam - Cloud Computing - ax6opoTHHU cakiaril, OOIIKapHIIl
Ba Kalita unuram ydyH HWHTepHerna »oiiamran ¥y3apo OOFIMK OYJIraH y30K
cepBepiiapaan QoiiiaJaHuIl aMaIu€Tura uiopa Kujiaau;

e MabayMOT/IAPHU KAUTA MILJIALI PeKUMHU - Peall BAKTAA, XaKUKUK BaKTIa
MabIyMOTJIApHUA KalTa HILIANI, aBTOMATIAIITUPUITaH MabIyMOTJIAPHU Y3aTHII
Y4yH KOMIIBIOTEp TH3UMJIAPH Ba MAIIMHAIADUHUHT UMKOHUSITIIADUHY aHTJIATa/Id Ba
HaTHXKaJIap peasl BAKT TH3UMHUTA €TKA3HUIII UIMKOHWHH OepaiH;

e JKOCHCTEMA - HWIUIA0 YMKAPUII HYKTaW Ha3apUAaH JKOTU3UM, Oapya
baoMuSATIApHUHT TIOTCHIIMAN YyJIAHWIIWHWA aHTJIaTaad - WHBEHTApU3alMsa Ba
pEeKATAMTUPHII, MOJTUSIBANA XUCOOOT, MIYKO3 MyHOCA0ATIapH, TABMUHOT 3aHKUPU
OOIIIKapyBH Ba UIILIA0 YMKAPHUII KYPCATKUWIAPUHU Y3 UUUTA OJIA]H;.

o« Kucmonuii Tuzumiiap (SPS) - myHunHr ek, 6ab3aH KMOep UILIad YMKapHIIl
ne6 aTanaaurad kudep-Gu3nKaBuii TU3MMIIAP UIILIA0 YMKAPUII )KapaEHUHUHT Oapya
KUXaTiapuja peal BakT/a MabJIyMOTIApHU TYIUIAll, TaxJIWil KWJUII Ba
OIIKOPAJIMKHU TabMUHIaliaurad Texuonorus Industry 4.0 Hu Ky1a0-KyBBaTIOBYH
caHOAT MyXUTHHH Ha3apjaa TyTajH.

1.3-pacm. Industry 4.0 TexHOMOTHSITAPH.

Nmna6 uukapumiga Industry 4.0 HUHT MabHOCHHHU YYKYPPOK TYIIYHHMIITA
épaam OepaauraH y4ta yCcyil MaBKyI:

1. TaAabMUHOT 3aH:KMPH OOMIKAPYBUHM onTuMasiamTupui. Industry 4.0
TEXHOJOTHSIApH KOPXOHAJAPHU TabMHUHOT 3aHXUpU OVillad MabiyMOTIapHU
SAXIIUPOK TYUIYHUINTA, OOIIKApHUINra Ba KypHIilra HUMKOH Oepaau. TabMuHOT
3aHKUpU OOMIKapHIl KoOwmmsTHaaH ¢oiganann0, KOMIAHMUIAp MaxCyjloT Ba
XU3MaTJIapHU 0030pra Te3poK, ap30HPOK Ba KAMPOK caMapalid pakoOaryuiiapra
HUCOATaH AXIIMPOK dra OYJIMII YUyH e€TKa3u0 OepHuiiapu MyMKUH

2. Taxaun  kwaum.  Industry 4.0  TexHomorusutapuy — unuiad
YUKapyBUMWJIapra fo3ara KEJIUIIM MYMKHH OYiraH MyamMMOJIapHA KadoH fo3ara




KEJUITUHU OJIIUHAAH TaXMWH KWIHII WMKOHMHHM Oepamu. Mmmad umxapwuin
kopxoHacuaa loT tuzumnapu 6ynmMaca, npodunakThka napBapuIId MyHTa3aM EKu
BakTra acocjanran OViaau. bomikada aitranga, Oy kynm wmexHatugup. 0T
TH3UMUAAH  (oHganaHran xonjaa, npopuiIakTHKa TEXHUKACH OSKyla Ky
aBTOMATJIAIITUPWITaH Ba ONTUMAUIAIITUPWIraH. Tuzumiap MyaMmomap Maio
Oynranna €Kku MEXaHU3MJIAPHU aHUKJIA0 OJNMIILIAPU KepaK Ba ylap CU3HU >KUIHUM
MyamMoJIapra Ay4 KeJIMacuAaH OJIJUH MyMKHH OYJIraH MyaMMOJIApHU XaJl KHJIMLI
UMKOHUSATHHH Oepuin MyMKuH. Predistive analytics komnanusira HagakaT ‘“HuMa
oynau?”’, “auMa yayH OyHaai 6ynau?”’ kabu peakTHB CaBOJIIAPHH OEpHINTa HMKOH
oepmaiiau.

3. AKTHBJapHH Ky3aTHll Ba ontuMauiamTupum. Industry 4.0
TEXHOJIOTHSJIAPU WINUIA0 YHKAPYBUMJIAPHUHT TabMUHOT 3aHXKUPH Xap Owup
OockuuMIa akTUBIAp OWjaH sHaja camapanu Oymmmura Epmam Oepaam, Oy 3ca
yJIapHU SHaJa SXIIUPOK TabMUHJIAII UMKOHMHM Oepajd, cudaT Ba ONTUMAaJUIAII
MMKOHUSTIAPUHU JIOTUCTHKa OmiaH Oornuk. dadpukana loT man doiimamanumn
OpKaJid xoaumiiap OyTyH nyHE OYitnald ¥3 aKTUBIAPUHU SXIIUPOK KYPUILIATH.
AKTHUBJIapHH OOIIKApHII, TOMIIWPHUI, TacHU(Iam Ba co3naml KaOu CTaHaapT
aKTUBJIApHU OolKapuill Basudamapu cojja Ba peanl BaKTAa OOMIKAPUIUIIN
MYMKHH.

Industry 4.0 MaxcCyJOTHHUHT J1aBpd Ba TabMUHOT 3aHXHUPHU, COTHIIL,
WHBEHTApW3ANMs, peKaJamTupuil, cudar, au3aifH Ba MIDKO3JIapra Xm3Mmar
KYypcaTHIl TU3UMHUHM ¥3 WYUra OJIafu. YJIapHUHI Xap OMpU MabliyMOT Oepaiu,
unu1ad YuKapuil Ba OM3HeC )kapacHuap Oyilnya TEruiuIM KapaluulapHu sIHTAJIanau
Ba Kyza 0oif Ba ¥3 BaKTUA TaX IHITYUATIAPIAUD.

Industry 4.0 nan ¢oiinanaHuiHUHT aiipuM ad3aJUTUKIapU Kapad YMKaMU3:

1) Amazon kabu KOMIIAaHHWSUIAD JIOTHCTUKA Ba TAbMHHOT 3aHKUPH
OOILIKAPYBUHU TAKOMWUIAIITUPHINIA JaBOM OTap dKaH, OW3 HIIUMH3HU
SAXIIIAIIMMA3 Ba ONTUMaJUIAIITUpHINTa €pfamM OepajuraH TEXHOJOTHUsIap Ba
€UMMJIAPHU HWHBECTHUIMSJIAIIMMHU3 KEpak. MyBadbdakusatiu OYnaum  yuyH
MUKO371apra AmMa3oH KaOu KOMMAHUSJAAH OJUIUIAPH MYMKHH OVJraH Xus3mar
napaxacuHu (€ku SXIIMPOK) TAbMHUHIJIANI WMKOHWUHU Oepajurad TU3WMIIAp Ba
)apacHiapra sra OYIMIIMMHU3 Kepak.

2) 3aMOHaBHi, MHHOBAIIMOH TEXHOJIOTHsIApra WHBECTHIIUS KHUPHUTAIUTaH
koMrtanusiap 4.0 SHTM XOIWMIJIAPHH KaI0 KWJIWII Ba Cakjall ydyH JHT SXIIH
UMKOHHMSITTA dTa.

3) CanoatHuar 4.0 e4ynMMHMra WHBECTHUIIMS KHPUTAIUTAH KOMITAHUSIIAP
camapaJiopJIMKHU OLIUPHUIL, OYIUMIapapo XaMKOPJIMKHU KydalThupuil, OauopaTiu
Ba TaxJIMJUIApHHU amalira OIIWPHII, IIYHHUHTIEK, orepaTropiap, Ba MEHEKepapra,
peas BaKT[a MabIyMOTJIApHU Ba MabJIyMOTIap/aH sHajaa camapaiu (oigananum
UMKOHUHU Oepaiu.

4) Kunnuit MmyaMmmonapra Ay4 KeJaMacaaH OJIIMH MyaMMOJIApHU XaJl KAJTUIITa
UMKOH Oepamu. MHTepHeT OmiaH OOFJIaHTaH MalllMHAJIap Ba aBTOMATJIAIITHUPHIIL
Ta@bMUHOT 3aHXUPUHHM OomIKapuiiga Ba cakiad Typumn OwiaH OOFIHMK
MyaMMOJIapHU XaJl Kuidiiga Gaosipok oyiuira Epaam Oepaim.

5) XapaxatnapHu KaMaltupuii, napomannu ommpuii. Industry 4.0 umnuiad




YUKapHUII JKapa€HiIapy Ba TAbBMUHOT 3aHKUPUHUHT Oapya KUXaTIapuHU OOLIKApHILI
Ba onTUMaUIamITupumira €paam Oepaau. by Wil r03acujlaH aHUKPOK Ba TE3KOP
KapopJiap KaOyJ KUJUIITa TYFPU KeJaJuraH MabIyMOTJIapHU peasl BaKTJa OJIMIII
MMKOHUHHU Oepajau, HaTUXKaja UIITHUHT caMapaJopJiuryi Ba peHTa0eITUT OlIaau.

1.3. Korxona resurslarini rejalashtirish (ERP). Mijozlar bilan o ‘zaro
munosabatlarni boshgarish (CRM). Biznes samaradorligini boshgarish (BPM).

Enterprise Resource Planning System (ERP) — Kopxona pecypciapuau
peXamalliTUPUII THU3UMU —KOPXOHAHUHI MYKH Ba TAallIKH
pecypciapunau (eTapiau QUMK aKTUBIIAP, MOJIUABHIA, MaTepual-
TEXHUK Ba  HMHCOH  pecypciapu)  OOLIKApUII  y4YyH
UHTETpaJJIAIIraH TH3HM.

ERP TH3MMUHHMHI Makcaad KOpPXOHa HWYujaaru Oapua
xyxkanuk OynuHmanap (6uzHec-QyHKIusIap) opacuaa axoopoT
OKMMHIa TabCHp OSTHUII Ba OOIIKAa KOpPXOHAJapHU KYIao-
KyBBaTiam xucobnaHaau. Koupara kypa mapkasznamradn Mabiymotriap Oa3acuna
Kypuwiran ERP Tu3uMu KOpXOHaHMHI CTaHJAApTIAlITHPWITaH SroHa axoopoT
MaKOHUHHM IIAKJUTAHTUPA]IH.

ERP tu3umn acocuga 6apua koprnopaTUB OM3HEC MabIyMOTIApHU Y3 MUYUTA
OJIyBUYHM Ba KOPXOHAHUHT MCTAJITaH 3apyp X0AUMJIap COHMHMHT yJlapra MOC paBHILIa
Oepwiran XyKykjJapu OunaH Oup BakTJAa MYPOXATUHU TAbMHUHIOBYH
MabJIyMOTJIAPHUHT STOHA OMOOPHHH SPATHIL IPUHIIUTHN ETAIH.

ERP-tu3zumu Kyiinnaru GpyHKUMsiiap TYIJIaMUHU ¥3 UUUTa OJIa]IU:

* MIUIA0 YUKAPWUIIYBUM OYIOMIIADHUHI TapKUOMHU XaMJa YJIApHUA HIILIA0
YUKApHII YIyH 3apyp Oyiran >kapa¢Hiap Ba MaTepHall pecypciapHU aHWUKIOBUU
KOHCTPYKTOPJIMK Ba TEXHOJIOTHK criequpUKanusiIapHu 0aubd Oopuil;

* MI1a0 YMKAPUIL Ba CaBA0 PEKaTApUHU MAKIUTAHTUPHILL

* MAXCYJIOT HUIIA0 YUKAPUIN PEKACUHU Oa)kapwill ydyH €TKa3uO Oepui
MyJIJaTH Ba XaXMHUHHM, MaTepuaulap Ba OXTUET KHUCMJIApra OSXTHEXKHU
peXKanalTUPHILL

*3axupa Ba COTHUO OJMIIHMU OOIIKAPHUII: IIAPTHOMAJApPHU IOPUTHII, COTHO
OJIUIIIHYA MapKa3JallTUPWITaH amalira OLIUPHIL, [IeX Ba OMOOpPXOHa 3aXUpalapuHU
ONTUMAJUIAIITUPHUII Ba KAl TUILIHU TabMUHJIAILL

e ymIad YUKApUIn KyBBATWHW WHMPUKIAIITHPHITAH peXKaJalllTUPHILIAH, TO
aJIoXHJa CTAaHOKJIap Ba yCKyHaJapHU UIUIATIIIAIINTaYa pexalallTHPHIL,

* MOJIUSIBUI Ba OOIIKAPYB Kalajapu, MOJUSBUA pexaHU Ty3UIl Ba YHH
OakapuiIuIIM HAa30paTUHU aMajra OMIMPHUIIHA KUPHUTTAH XOJAa MOJHUSHHU TE3KOP
OoLIKapuII;

* TIOMMXaJapHyu, yIapHU amalra OIIMPHII YIyH 3apyp OyiraH pecypciap Ba
OOCKUWIApHU PEKATAMTUPHUIITHY ¥3 HUMTA OJITaH X0J1/1a, OOIIKAPHIII.




- Customer
Relationship

1.4-pacm. ERP TU3UMUHUHT XyCyCHUATIAPH.

ERP tuzumunnar MRPII (manufacturing resource planning — uniad ankapuin
pecypciapiuHy peKalalITUPHUIT) TH3UMUIAH acocuid papkiapu:

e ymIad YMKApUIN TUIJIAPUHUHT, XamJa TAIIKWIOTIap Ba KOpXOHAaap
(baonusITH TYpJIAPUHUHT KYT COHJIUIINTY;

* GAONUATHUHT TypJiu HYyHAIHUILIaApU OYitnda pecypciaapHy peKalallTUPHIL,

* KOPIOPAaTUB  CTPYKTypaJlap OpKaJW TypPyXJIM aBTOHOM  MIIJIOBYH
KOpXOHaJIApHU OOILIKAPUII UMKOHUSTH;

* OOIIKapyB Ba MOJIMSBHUM peXaJalITUPUII KyHH TU3UMJIapura 3bTUOOPHUHT

KYIPOKJIUTH;

* TPAaHCHAIIMOHAT KOpHopauusiJlapHu Oo1IKapyB GYHKIMSITApUHUHT
MaBKY/JIJIUTH;

* KOpPXOHAHUHT axoopoTiu UH(PACTPYKTYpaCHHU sIpaTUIITa,

STWIYBYAHJIMKKA, WIIOHWIMIUIUIA, Typiu JacTypuid miatdopmanap OuiiaH
MOCJAIIMIIUTA YbTUOOPHUHT KYTIPOK KapaTHJITaHJINIY;

* KOpXOHaJa KYJUIaHWJIQJuraH wWioBajap Ba Oomika TuU3uUMiap OujaH
WHTETPALUsCH;

* 1aCTypHil BOCUTAJIapy OMJIaH MHTErPALUICH KU TU3UM/IA MABXKYIJIUTH;

* PUBOXKJIAHTAH CO3JIalll BOCUTAJapy Ba ammapar AacTypuill BOCHUTAIIAPUHU
KOH(DUTypanMsUTalTHUHT MaBXKY/ IJTUTH.

ERP II tu3umu — Oy MHTEpHET TEXHOJOTHUIApH TaKIUM STaJuraH ax0opoT
KaHaJulapu €paaMujia MUXKO3JIap Ba KOHTpareHtiaap OujlaH KOPXOHAHUHI TOPPOK
y3apo Tabcup ATUIl UMKOHUSITHHY OepyBun ERP Tuzumu metogonmoruscu.

ERP tu3umMunu Tagouk sTUI cabadiapu:




* MonusiBuii ax00pOTHHU MHTETPALUSIIAIT

* bByroprManap xakuaa axO0pOTHH MHTETpalysiall

* Nmunab yukapuii sxkapa€HUHU CTaHAAPTIAITHUPUIL Ba TE3AIITHPUIILL
* OMOOpx0oHa 3axupaTapruHi KaMalTUPUII

 [Ilepconan 6yitnya axOOpOTHH CTaHAAPTIIAIITUPHUIILL
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1.5-pacm. ERP Tusuminap.

Mu:xo3aap Ouiiad y3apo myHocadoariaapau oomrkapum (CRM)

«Mwmxo3znap Ounan y3apo MyHocabaTmapuu  Oomkapuin — (Customer
Relationship Management - CRM)» tymrynuacu 1990 iinn Gonuiapuaan KyjlaHuIa
oouutarad. [llynaan Oyén CRM ra tabpud Oepuin yuyH Kyn ypuHUILIIap Oyiaras.

1.CRM pactypuii TabMUHOT Ba ojaud Internet UMKOHUSITIApU
METO/IOJIOTHSACK YUYH axO0pOT caHOAaTH TyIIyHYacH. by 3ca KopxoHara MUxXo3iap
OwaH y3apo MyHoca0aTHU TAIIKWJUIAIITAPWITAH s Ouiian Oomkapuiira épaam
oepanu.

2. CRM 06y xommnanusi OWJIaH YHUHT MIDKO3JApUHU ¥3apo MyHocabatiapu
NakeTJIapuHU, NIy >KyMJaJaH COTYB Ba XHU3MaT KypcaTHUIl KapaHIapuHU
ookapumaup. CRM wunmoBanapu KOMIIaHUSI MIDKO3JApUMHU TYIIYHHII Ba Y3apo
MyHOca0aTnapy AXIUIaHUIINHU TAbMUHIANIN.

3. CRM 0y tamkwiomiapjaa OONIUIAHFUY COTYBHU PpEXKaJalITHPUILI Xamia
KeWMHTH COTYBHHM AaKTHBAIMSUIAIl YYyH KYJUTAHWJIQJAWTAH WHTETPalUsIIaIraH
ax0opot Tuzumuarp. CRM noTteHnuman Ba pean MKko3iap OujiaH UIUIaliHu Oapya
acnekTinapuHu, sbHU call ueHTpmapHu (KYHFUPOKJAp), COTYBHHU OJIJIMHJIALI
(bopcupoBaHue), MapKETUHT, TEXHUK KYJJIa0-KyBBaTjall Ba >XOWjIapaa Xu3Mmar
KYpCcaTHIIIHA KaMpal oyiajiu.




4. CRM 0y MMXO31apHU aHUKJAII, a0 3THUII Ba yHuiad Koauml Oyiuda
WHTETpalysuialrad a0y, TamKkuioTapra Oup KaH4a KaHajuiap, Oyimumiap,
OM3HEeC MyTaxacCUCIUKIApu Ba rerpaduscu Oyiinda Muxo3zigap OwiaH Y3apo
MyHOcabaTiapHu OOIIKapWIl Ba KOOpAMHANMSIAI WUMKOHWHH Oepamn. CRM
TAIIKWIOTJIapra Xap Oup MWXo03 OWIaH ¥y3apo MyHocabaTiIapHU KaApJaiiHu
MaKCUMaJUTalTHpUIra épaamM Oepaayd Ba IOKOPU KOPIIOPATHB camapajopiiuKKa
0JIM0 KeJIaau.

5.CRM 0y ¢oitnanu, napoMagHud Ba MUKO3JIApHH KOHUKTUPYBUYM OM3HEC
cTparerus. Y MWXKO3JIAap CErMEHTH arpoduaa TamKWwiI STHiIagu. Mmko3map
IXTHEKIApPH Oyiuda V3rapulnuiapHd CTHUMYJUIAIITApaau, Oy 53ca  MIKO3HU
KOHUKTUPAIM Ba XapakaT MapKa3ura yHH a0 3Taju.

CRM-muzumu (Customer Relationship Management - Muoicoznap ounan y3apo
MyHOcabamaapuu 6owkKapuul) — KOPIIOpPaTHB axO0pOT TU3UMH OYinu0, OM3HECHH
IOPUTUIIT y4yH 3aMOHABUUA HMHCTPYMEHTAWp. Y HadakaT COTHIN >XapaCHH Ba
MUKO3J71ap OWsIaH y3apo MyHocabaTiapHU aBTOMATJIAIITUPUII UMKOHMHHM Oepajau
Oanky, yJlapHU WIIWHU ITyHJIAH TAIIKWI STaJWKH, KOPXOHAa MaKCHMall HaTHXa
OJIUTIIMHA TAbMHUHJIANIH.

CUSTOMER LOYALTY

COMMUNICATION @ !-‘ SHENMATION
CUSTOMER
DOCUMENTATION RELATIONSHIP
MANAGER
SYSTEM

- ORDER

—= INTERACTION

1.6-pacm. CRM Tu3umu Xycycustiaapu.

IT xomnanusnap, Kougara Kypa, MApKeTHHT, COTHII Ba OM3HECHUHT XU3MaTIap
GYHKIUSUTApUHE aBTOMATJIAIITUPUIITaH JacTypuil WJIOBAJapHU TaBcU(Iam yuyyH
CRM TepMHHMHM KyJUIaiiauiap.

CRM-tu3umu oxupra BakTiaapaa «CRM-tuzumm» tepmunu octuga CRM
KOHIICMIUSACUHU aMalira OIIMpPUINra WyHantupuiaran gactypuii tabMudotr (JT)
TYLIYHUJIAIH.

bupox CRM — nactypuii MmaxcynoT xam smac Ba TexHosorus xam smac. CRM
— Oapnom (ycToiluuBblii) OW3HECHU KypHUIITra HYHaNTUPWIraH KOHIIEMNIUS Ba
AIPOCH  «MIDKO3Ta-UYHAITUPWITaH» EHJOIIYBHM TAalKWJI A3TyBYM OHU3HEC
CTpaTerusup.




CRMuunr 4 ta Typu MaBxy/I:

» CTpaTeruk

* OnepauoH

* AHAIIUTHK

* Apanam

Crpateruk CRM 0Oy — anpocu Muko3ra MyHanTupuiraH OU3HEC CTpaTerus
Oynub, YHUHI Makcaiau JapoMaj] KEJITUPYBUYM MHUKO3JIApHU YIUIa0 KOJHUIIIaH
ubopar.

Omnepamrion CRM - OyropTMauu xapa€HJIapuHU, ’bHU COTHUIL, MAPKETUHT Ba
MUYKO3ra XU3MaT KYpCaTUIIHU aBTOMATIAIITUPUIITA KapaTUIITaH.

Anamutuk CRM cTpaTeruk Ba TaKTHMK MaKCaajap y4yH MIKO3Jap Xakuja
MabJIyMOTJIAPHHA UHTEJUIEKTYaJl HUFUILTa KApaTUIITaH.

Apanam (xkymmma) CRM - koMmmaHusi, IIEpUKIap Ba HUCTEbMOIYUIAP
TaHJIOBUHU ONTUMAaJUIAIITUPHIILL Makcaauaa TEXHOJOTUSIIAPHU
TalTKWUIAIITUPUIITAH Yerapaiap/ia KyJutaiiu.

CRM-Tu3umiap UMKOHUSTIAPU:

* Muxo3nap xakuja akTyai axoopoTra MypokaT dTHIII;

* Muxo3napra Te3Kop Xu3MaT KypcaTuill Ba OUTUMIIAp TYy3HII,

* Muxo3nap 6uiad y3apo MyHocabaTiiap CXeMacHUHU MaKJUTAHTUPUII, XYAKKaT
allJIaHUIIIMHA aBTOPHU3aLIMsIIALI;

* 3apyp Oynran 6apua XucoO0T MabJIyMOTIAPUHU Ba aHAJIMTUK aXOOPOTIapHU
TE3KOp OJIMILL;

* MeHemKkepaapHu ONepalioH XapakaTIapyuHu KaMalTHPUIL,

* MeHnemxepiap UIIMHU HAa30paT KUJIHILL,

« Xoaumiiap Ba OyauMmIIap opacujia KeJIMIIWITaH y3apo MyHocalariap;

Acocuil pUHIUILIAP:

* Muwxozmap Ounan  y3apo  MyHocabaTiap  XakKuaa  HUFHIIaIuraf
MabJIYMOTJIAPHUHT SITOHA aXO0POT OMOOPUHUHT MaBXKYIJTUTH.

*« V3apo MyHOCAGATIAPHMHT KyT KAHAUIAPMHUHT KYUIAHWIAIIH: COTHII
HyKTajapuja Xu3MaT Kypcaruil, TenedoH KYHFUPOKJIAPH, HJIEKTPOH TI0uTa,
Tanoupnap, yupanryBiap, BeO-calTiapja peructpamus Gopmanapu, pekiama
XaBoJajapHy, yatiap, HKTUMOUN TapMOKJIap.

* Muxo3nap xakuaa WUFHIrad ax0opoT TaxXJIMIA Ba Kapop KaOyJ KWJIUII YIyH
MabIyMOTJIApHM  Tai€piam. MacamaH: MMXKO3JapHUHI  KOMIIAHHMS  y4yH
aXaMUSTJIIMIIMTH aCOCUA YJIApHUHI CErMEHTALMICH, Yy €KUM Oy mpoM-akiusiiapra
MOTEHIIUANl >kaBoOJsiap (OTKIMK), KOMIIAHUSHUHT Yy €ku Oy MaxcyjoTiapra
IXTUEKIIAP NTPOTHO3U

CRM-Tu3nuMnapyuHUHT KYJUTAHUIIULL COXaJlapu:

» XU3MaT KypcaTuil;

* nab yukapui;

* KyTapa Ba yakana casJo;

* CyrypTa Ba MoJIus;

* TerekOMMYHHKaIIMS Ba TPAHCIIOPT;

* Kypunumi.
Muxoznap Ounan MyHocabatnapau Oomkapuimi yuyH CRM  TtusumuHH




TaHJIAITHUHT aCOCUI KPUTEPUSIIAPH:

* bu3Hec Makcajyiapura Ba KOMIAHUSHUHT CTpaTeruscura THU3UMHUHT
GbyHKIHOHAT UMKOHUSTIAPYA MOCIIHUTH;

* bormika kopropaTuB axo0poT TU3UMIIApY OMIJIAH UHTETPALUSICH;

* Kommanus osxtuéxnapura uyHantupud CRM  Tusumura kymmmya
GyHKUMSIIApHU KYIIUIIT UIMKOHUSITH;

* CRMHuHT TeXHHK Tajadiapra MOCIUTH;

* CRM Tusumura sraquk KWIWII YYyH yMyMJaliraH Hapxu (JMUEH3usap,
TaIOVK KWJIUII, KyJJ1a0 KyBBaTIaIl HAPXH)

* CH3HUHT XYAyJIWHTU3[la Taa0WK KWJIWII Ba KyJUlaO-KyBBaTiam Oyinda
XU3MaT KYpCaTUIl UIMKOHUSTIAPUHUAHT KyJIaIATH

CRM Tu3umu y3u MycTakuil paBuIlia JacCTypuil MaxcyJaoT OYIHUIIN MyMKUH
¢xu ERP Tusumu tapkubura moayns cudaruaa kupum MyMkuH (Macanad, CRM
tu3uMu ERP tu3umu monynu Microsoft Dynamics AX).

buznecHn Oomkapum HykTan HazapugaH CRM rtanOukunaH KyTuiaadraH
camMapaJiopjiuk ImyHAa aéH Oynaguku, Kapop KaOyn KWIMIl >KapaCHUHU
aBTOMATJIAIITAPUIN ~ XucoOWra  TAcTpOK  Japakara  yTKa3wiaad  Ba
yHUUKAIUSTAIITUPUIAAU. ByHUHT XHCOOMZAaH CYypoBiapra peakiusi TE3JIUTu
OIIa]Ii, BOCUTAJIAPHUHT aililanMa (000pOT) TE3MUTH OLIAIH.

busnec camapagopiurunm 6omkapum (BPM)

Business Performance Management (BPM) (busnec camapadopaucuru
bowKapuu) — STaMK KWITyBUYMIAPHHU, MEHEDKEPIIapHH, IEPCOHAITIAPHHU Ba TAIIKA
KOHTPareHTJIApHU YMYMHA WHTETpallAsIIAITaH OOMIKapyB MYXHTH derapanapuja
OupJalITUpUII Wyau OuiaH Oapya gapaxana ¥3 GaoJUsITUHUHT caMapalopIUTUHU
OOITKApPHUIIT Ba KOMIAHUSHUHT V3 XOJATUHU OaxOJIallTHU SXIIWJIAI KOOWUIUATUTA
HyHanTupuiaran, OOIIKapyB KapopjapuHU KaOynl KWIMITHUHT  KapaéHra
WYHAITUPWITAH, SIXJIUT EHIOLIYB.

BPM — Tu3zumu “itupokdriiap opacuaa Uiuiap OKUMUHU TaKCUMIIAWIH, 1Ty
OpKaTH OW3HeC KapaéHIapHH OOLIKAPMIIHM TabMHHIANINA. Y3-Y3umaH Gu3Hec
)KapaCHJIapHU aBTOMATJIAIITUPUII, TUSUMHU TaAOUK KAJTUIITHUHT YCTYBOP MaKcaIu
ned KapanMmaiau Ba XucoO-kutoOmap Oy epna BPM Ttusumu tanOukuman cyHr
KOMITAHUSIHUHT OM3HEC-)Kapa€HIapHy OOIIKapUIlla MHCTPYMEHT Maijo OYyiuiim
Y4yH KUJIUHAIIH.

Management
Define - Simulate — Monitor
Model — Deploy — Analyze
— Execute — Optimize

1.7-pacm. BPM Tusumiapu XxycycusiTiapu.




BPM acocupma y3iykcu3 IUKIHM Oolkapuin fosicu €taau. Y Y3 uuura
KyWHIarWJIapHU OJIA]IN:

* PUBOJIAHUII MaKCaJIApHA AaHUKJIALL;

«0y Makcaajapra SpUHUII YYyH YEKIOBJIApPHU aHUKJAIl (PaKTOpJIapuHU
MOJEJUIAIITUPHLL,

e KYHWITaH Makcajra OJpUIIMII Yy4yH oJaub OOpyBUM XapakKaTiapHH
peKaTalITUPHILL;

* caMapaJlopJIMKHUHT aCOCHM KYpPCAaTKUWIAPU XOJIATH Ba YJIAPHUHI peXaaaH
OFUILIMHY Ky3aTHUIIl UMKOHUHH O€pyBYU JOUMUNA MOHUTOPUHT;

* cCaMapaJIOPJIMKHUHT TAaOMATHHH SIXIIUPOK XHUC ITUIT WMKOHUHU OepyBYH
SPUILMITAH HATHXKaJap TaxJIWIIN;

* OomIKapyBYHIIapra KeArycH KapopiiapHu KaOysl KUIuII yayH €paam OepyBuu
XUCOOOTJIApHU TY3HIII.

AHanuTuKa BocuTaiapu Ba apxutekrypacu BPM- tuzumu tapkubua yura
KaBaTHU aXpaTuO KypcaTuiiaiu.

* MabJyMOT/IapHU OOIIKAPHUII BA MabJAYyMOTJIap oM0opu KaBaTu. bynap
TAIIKWIOTHUHT KAl STUII TU3UMJApPUAAH WHTETPAlUsUIAIraH WHCTPYMEHTIAp
épramusia ax60poT OWIaH TYIAUPUIIAIHN;

* BPM- wmioBajsap kaBaTu. bomikapyB Ba XHCOOOTIApHH TaW&pialllHUHT
UMHTErpalMsUlalirad  KyJulad- KyBBaTJIall y4yH aMalluid MOJyJUIap/aH TAallKHII
TOITaH;

* Xuco00T/12p Ba TaXJIHJ KaBaTH.

Taiiép BPM-unctpymentan eunm (Bl) Ba amanuii (BPM) koMmnoneHTIap1aH
TaIlKUJ TOTITaH.

* Bl-unctpyMeHTiap MabliyMOTIIap OMOOPUHU SApaTUII Ba TYJIAUPHUII, TaXIIUI
Ba XMCOOOTJIAPHU YOIl STUII YUYH KYJUTAaHWIA]IH.

* BPM-unmoBanap —  OomkapyB  (QYHKIUSJIApUHHM  Ba  XUCOOOT
KypcaTKA4WIaJIapuHU KYJ1a0-KyBBaTaall YUyH KYJJTaHUJIAIH.

Hcrtanran BPM - Tu3umu Moayiuiv Talkui STUIIMHA Ha3ap/ia TyTaau Ba V3
nyura KyiuJiarujaapHu OJIaJIn:

* )kKapaCHNapHU KYpHII, TaBCU(IAII, TaxXJIWil KWIWII y4yH MYJDKaJJIaHTaH
rpaduk GyHKIMSIIApH.

* BPM >xapa€HnaprHUHT HAa30paTIApUHUA aMajra OIIMPUII TOMUUPUKIAPUHA
OakapyBUU CEpBEP.

*)kapa€HHU Oakapull JaBoMUAA Y3rapTUpUII (DYHKIUSIIApUHU OakapyBUH
TE3KOp MIIAIl BOCUTATAPH.

* MOHUTOPHUHT Ba OOIIKAPYB MHCTPYMEHTIApU

BPM-TH3uMu UKKHM MOFOHAIM OM3HEC aHAJIUTHKAara ara.

* Bupunun moroHaga OusHec-paoTUrd MOHUTOpPHHTH- Business Activity
Monitoring (BAM) umHCcTpyMeHTapuiich MaBxyn. byHma pean BakTaa xapa€H
HATHKABUUJIUTH ~ aCOCHM  KYPCATKUWIAPDUHUHT  TaxXJWIM OpKaIu  OW3HEC
)apaCHIIapuHu OOIITKAPUII coaup OViaau.




* IKKMHYM TOFOHAJa AaBTOMATJIAIITUPWUIraH OusHec-kapaéunapuu Bl
(Busines Intelligent) Taxmwmm coqup 6ynaau. buznec- xkapaéH TaxJIvim, yHU JIOUMO
MyKaMMaJUIAIITUPUII YYYH amaira OlrpuiIagu.

BPM TuzumnapuHu TaAOMKUHUHT ad3aJUTHKIapU:

e MabayMOTJIapHH KYpUIIl Ba TaxJawi KWIAII YYyH TYypJH WJIOBaJlap Ba
MabJIyMOTIap oMOOpuaaH OUTTa TU3UM/IA aXOOPOTIAPHU KOHCOIUJAIMsIIAII.

e MonusnamTUpyIL, peXxaJallTUPUIL, MOJACIUIAIITUPUII Ba TaXJIMJIHUHT
camapayid (PyHKIMOHAJUIAPU YYYH MOJIUSBUM MIIOBAJIAP.

*bapua MyTaxaccHCIapHUHT pEXKaJAlITUPUII Ba Oamopar KUIMIIAArud
YPUHUIILIAPUHU ATOHA 0AOLIKAPYB TU3MMHIa OUPIAIITHPHUIIIL.

« Kymma kopxonamap Ba (uiuuamiapiaH 3apyp Oyiran MablIyMOTIIApHHU
WWFUII BaKTUHU KUCKAPTUPHUIILL.

*Kyn connmu typnu kypcatkuuiapiaaH (oiganaHuin XucoOugaH KOMITAHUS
daonusaTH XaKuaa TYJIK TacaBBypra sra OVIIHIIL

Ha3zopar caBosiapu:
1.Mumnnuii ax60poT TU3UMuUra Tabpud o6epuHr?

2.Ax060poT pecypcaapu, axO00pOT TEXHOJIOTUSATIAPU Ba aXOOPOT TU3UMIIApU
XaKua TylnryH4a OepuHT.

3.AX00pOT TH3UMIIAPHU Ba YHUHT TypJapHu.

4.]JlaBnat opranjapu axOoOpOoT TU3MMIIAPU Y3WJa HUMaJapHU (KaHIal
Bazuda Ba PyHKIMsIIAp) MyKaccaM dTraH OVIHIIU J103uM?

S.Mumnuit ax0opoT TU3UMHUHU MIAKWILIAHTUPHIIIA aXxO0pOoT TH3UMIIApH
MaXMyaJIapUHU SPATUIITHUHT aCOCUI YCyJIapH Ba Bazudanapu.

6.[laBnaT opraHyiapu TOMOHHUJAH TaKIUM JTHIAIUTaH axOopoTiapra
dbykaponapau wmacodanaH MypokaaT KaHJall amaira OIIMpPHIIAIN
(bykaponap Ounan ¥3apo MyJoKar).

7. Mebépuii-cypoB ax00opoTiaapra KUpUIIHU TABMUHIIOBYU ax00pOT
TU3UMJIAPU Ba yJIApHUHT Baszudanapu.

8. Industry 4.0 Tyrpucuaa MybayMOT OepuHT?

9. Industry 4.0 sBomonuscH XaKuaa MabIyMOT OCpUHT?

10.Uxrrconuii Ty3miManiap XaKkujaa HUMajgapHu ounacus?

11.Industry 4.0 kanmait ad3amumkiapra sra?

12.ERP xannaii Tuzum?

13.ERP kanpgait pynkusnapra sra?

14 . ERP tuzumunudar MRPII tusumunan acocuit dapkiapu HUManap/aH
nbopar?

15.ERP Il Tuzumu xakuaa HuMaiapH Ounacus?

16.Huma cab6abman ERP tuzumunan tagOuk >TUIll 103uM?

17.CRM tusumu Kanmai Tu3zum?

18.CRM Tu3MMUHUHT KaHAal TypJapu MaBXyma?

19.BPM kanmaii tusnum?




20.BPM tusumu Kanaai ¢GyHKIIMOHAJUIMKKA 3ra?
21.BPM TtuszumunuHr ad3auvkiapu HuManapaaH noopar?

AnaduéTiiap Ba HHTEPHET pecypcJiap:

1.B.A.Kapumosa, M.b.3aiinyrnunoBa Mupopmannontsie cuctemsl. T:
«Alogachi», 2017., 256 ctp.

2.T.N.Nishonboev. Servisga yo’nalishtirilgan taqsimlangan tizimlar. — T.:
“Fan va technologiya”, 2017, 300 bet

3. Jaroslav Pokorny, Vaclav Repa “Information Systems Development.
Business Systems and Services: Modeling and Development”. 2011.

4. XonTI'., Byne¢ b. [I1aG10HB HHTErpAIIUU KOPIIOPATUBHBIX
npunoxkenuit. M.: Bunbsmc, 2017.

5. Angappa Gunasekaran, Magsood Sandhu Handbook on Business
Information Systems, - 2015, ISBN-13: 978-9812836052, ISBN-10: 9812836055. -
960 pages

6. Gunasekaran A., Sandhu M. Hand book on Business Information
Systems, 2012, ISBN-13:978-9812836052 - 960 p.

7. Jan vom Brocke, Michael Rosemann International Handbooks on
Information Systems (Handbook on Business Process Management 1), 2nd
Edition, ISBN 978-3-642-45099-0 ISBN 978-3-642-45100-3 (eBook), Springer-
Verlag Berlin Heidelberg 2015, http://www.springer.com/series/3795

8. William S. Davis, David C. Yen The Information System Consultant's
Handbook. Systems Analysis and Design — CRC Press, 2008. — 800 p. — ISBN
08493700109.

9. http://'www.erpnews.ru/erp.htmi

10. http://ccitt.uz/ru/press_center/news_ict/1166/

2-ma’ruza. “Aqqli” ta’limni tashkil etish usul va vositalari (4 coar)

Pexa:

2.1. Katta ma’lumotlar (Big Data) va ular bilan ishlash usul va vositalari. Karra
MabIyMOTaap, yaapHuHr xycycusriaapu. GRID — texHomorus KOHIENIUSCH.

2.2. Sun’iy intellekt: asosiy tushunchalar.

2.3. byromnap untepuetu (Internet of Things) Ba Axutu TyHE KOHIICTIITUSCH.

2.4. “Cloud” (Oynytnu) xucoOianuiap TyIIyHYacd. bByiyTinm XxucoOJari
MOJIeJUTIapH.

Tassna moopanap: katta ma’lumotlar (Big Data), data-tsentr, Colocation,
GRID - computing, metakompyuter, stol superkompyuteri, Colocation
(serverlarning fizik joylashuvi), VPS, tarmogli superkompyuter, Internet of Things,
oyromnap unmepremu, axiau waxap, Cloudy xucoonawnap, Storage as a Service
(SaaS), Platform as a Service (PaasS), laaS, Cloud computing, SECI (Socialisation,
Externalisation, Combination, Internalisation).




2.1. Katta ma’lumotlar (Big Data) va ular bilan ishlash usul va vositalari.
Kamma mavaymomnap, ynapuune xycycuamaapu. GRID — mexnonozus
KOHuyenuyuscu.

Big data - Oy crpykrypanaHran Ba CTpyKTypajlaHMaraH MabJIyMOTJIapHH,
KOHKpET Macajajap Ba Makcajuiapia yJapHHU KyJUlalll Y4yH, WIUIOB OepuIl
METOMJIapH, TYpJM HHCTYMEHTIap Ba ¢&xpamryBnapaup. CrpykTypajnaHMaraH
MabJIyMOTAap - Oy MabiIyM TapTHOa TAlIKUIUIAIITUPUIMATaH €KU OJIAUHAAH aHUK
CTpyKTypara sra 0ynmaran axoopor.

“Karra w™abiyMoTiap” TepMUHUHU Nature KypHUIMHUHT pEAaKkTOpU
Kmupdopn Jluau 2008 #unnma, ayHéaa axO0poT XaKMIAPUHUHT —YCHIIHTa
OaFulUIaHTaH Maxcyc Hampuaa kuputran saum. lllyHra kapamacman, an0arra
“KarTa MabiaymoTiiap” OJIMHPOK XaM MaBxKyJ dJIH.

Mytaxaccucnapaunr ¢ukpuda Big data mapaxacura xyaura 100 I'6 opTuk
Oapua MabIyMOTJIap OKMMH Kupaau. byryHma Oy omauii TEepMUH OCTHAA
WKKUTaruHa cy3 €rajd — MabJIyMOTJIapra UIUIOB OEpHUIll Ba cakJail. 3aMOHAaBUMN
nynéna Big data - kaTTa MUKIOpJAry MabIyMOTIAPHU TaXJIMJI KWJIUII YYyH STHTU
TEXHOJIOTUSIIAP Maiio OYauim OunaH OOFIUK MKTUMOUN-UKTUCOIUN (DEHOMEH.

Big Data Market Forecast, 2011-2026 (3US B)
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2.1-pacm. Big data ycum kypcarkuyau

WHcoH aHWK Ba yHTa Kepakiu OYyJraH HaTHXKaJapHU OJIMIN YYYH Ba yJIapHU
KeJakak/la caMapaid KYJUIlallld ydyH KarTra Xaxmaaru axO0opoTiapra HIILUIOB
Ooepunaau. Big data - Oy MyamMMOHM edyMMHM Ba aHbaHABUW MabIyMOTIApHH
OOIIKAPHUII TU3UMJIAPUTA ATHTEPHATUBIUD.

Big dataga kynnaHumaauran TeXHUKA Ba TaXJIMJI METOIAPH.

— Data Mining;

— KpayacopcuHr;

— MabIyMOT/IapHU CUJDKUTHII Ba UHTETPALIHS,
— MamvHanu YKWTHIL,

— CybHUI HEHPOH TypJiap;

— TacBupiiapHu TaHUIL;

— bamoparnu ananuTuka;

— WiMuTanuoH MoIeuTaTHpHIIN;




— da3oBui;
— Taxmuin,
— CTaTuCTUK.
Kartra MmabaymoTriapra uuuioB OepuIIHUHT 0a3aBUil MPUHITAIH.
MabaymMoTiiapra  WNUIOB ~ OCpUINTHKA  TabMHUHJIOBYM  TOPU30HTAJ
MacIITabMATUPHII - KaTTa MabIyMOTIapra HWIUIOB OCpUITHUHT Oa3aBuit
OPUHIMIN. MabiymMoTiap XucoOJal TyryHIapura TaKkCUMIIAHTaH, UIUIOB OepuIl
sca UILIA0 YMKAPYBUYAHIUKHUHT TPAJAllUsICU3 aMalira OlUPUIaJIH.
Texunonorusmnap:
—  NoSQL
— MapReduce
— Hadoop
— Anmapamig edum

BIG DATA AMALYTICS DECISIONS
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2.2-pacM. Big data rexHonorusuiapu

KarTa mabaymotnap yuyH «¥Y4 V» 1e0 HOMJIaHyBUM aHbaHABUW aHUKJIOBYU
XapaKTEePUCTUKAJIAPHU aKPaTUII MyMKHH.
—Volume — ¢u3uk Xa)KMHUHT KaTTaJIUTH.

—Velocity — HaTwkajgapHd OJIMII YYYH TE3JUKHHUHI OIIUIIA Ba TE3KOP
UIIUIOB OCPUIIIHUHT TE3TTUTH.

—Variety — Typau TUIIArd MabiyMoOTiapra OWp BakTAa HIIIOB OCpHII
UMKOHHUSITH.

Typau MabaymMOTaap XaXXKMH Ba T€3 KEIUO TyIIauraH COHJIN ax0opoTiiapra
aHbaHaBUW HHCTPYMEHTJIAp OWIaH WIUIOB Oepulll HMMKOHMIAa 3ra 3Mac.
MabnymoTiiap TaxXJMJIMHAHT Y3M WHCOH Kypa OJIMalJuraH aHWK Ba CE3UIMac
KOHYHUSITIAPHU KYpUIl HMMKOHMHM Oepagu. By Ou3HuHr xaétumuzga Oapua
coxajapHu —  JaBiaT  OomKkapyBMAaH TO  WOUIA0  YUKapuIl  Ba
TEKOMMYHHUKAIMSUITAPHUHT ONTUMAJIAIITUPUIIT KIMKOHUHU Oepaiu.

Big data MmapkeTHHrHM

Big data opxanm mapkerosnoriap Hadakar WIUIApUIa KyMakJjaliaJuras,
Oasky HaTMOKaJIapHU TIPOTHO3JAMINraH MHCTPYMEHTra sra Oyiawmiap. MacanaH:
Masbnymotiap taxawim Epaamuaa RTB- aykunon monenura acocinanu® dakarruia
Macjaaxarra KU3UKTUpa oJiraH ayJUTOPUSHH PEKIIAMACHHN YUKAPULI MYMKHH.

Big data mapkeranorjapra Y3JapuHUHT HMCTEHbMOJYUIIAPUHM OWIMII Ba
MaKCaJjy SIHTH ayJUTOPUSIHU K0 HTHIL, MUKO3JAPHUHT KOHUKIAHJIUTHHU
OaxoJalll, MIKO3JIAPHU KYMTaWUTUPHUIIHY SHTH YCYJUTApUHM KYJUlall Ba Tajadra sra




OynTaH JToMnXajapHU amalira OIIUPHIIL.

Big data nynéuu y3raptupagumu?

TexHonorusmapaaH KodojiMaiiMu3 Ba OepkuHa oimMaiimus. Big data cexun
acta OW3HHMHI IIaxapJapuMu3ra, yWjnapra, XOHaJOHJapra Ba TaJKeTiapra,
Kupub 6opub nyHEHM Y3rapTupmokaa. TexHoNorus KaHaai Te3nHuKia IIaHeTaHH
KamMpal OJUIIUHU aUTHIIl MypaKkKao.

3 DAIA Mobile Web

L‘I :

Petabytes o b
- Sentiment SMS/MMS
User Click Stream  Speech to Text
Toribit Social Interactions & Feeds
era es =
YED 'eb logs
)=z Webleg Spatial & GPS Coordinates
A/B testing
Sensors / RFID / Devices
Behavioral Targeting
Gigabytes Y Business Data Feeds
Dynamic Pricing
Segmentation External Demographics
Search Marketing
Customer Touches User Generated Content
Megabytgs Affiliate Networks
Purchase detail Support Contacts Bunamis Funnels HD Video, Audio, Images
Purchase record

Increasing Data Variety and Complexity

2.3-pacm. Big datanu puBOXIaHUII 1aBpU

Kymna6 BigData uncTpymeHT/Iapyu MaBxXKyna. YJapJaH SHT MaliXypJapuHu
KYpuO yuKamus.

NoSQL (dakar SQL »smac), mHpopmaTmkama — MabIymoTiap Oaszacu
OMOOpPUHM amaira OIIMpUINTra HYHanTupwirad, mabiymoriapra SQL Tunm
BOCUTaNapu €paaMuia KUpUII XYKyKH MAaBxKyJA OVYiIraH aHbaHaBUN PENSLUOH
MbbTnapna ¢oiinananunagurad  MoJe/Ulap/iaH  Ce3WIapiu  Japaxana (apk
KWIyBYM OWp KaTop E€HAALIYBJIApHHU aHIJIATyBYM TepMuH. AHbaHaBuii MbbTnap
TpanzakinoH Tu3uMaad ACIDHu Tana® sTtummra myipKaalaHagu: aToOMapiiuk
(atomucuTi), MYBOQUKJIUK (COHCUCTEHCH), aXpaTWUITaHJUK (MCOJIATUOH),
umonwtmmk  (mypabumutit). NoSQLma sca ACID ypumra BASE xoccamap
TYIIIaMu KypruO YMKUIUIIN MyMKUH:

— 0OazaBuii ¢oitnananyBuanyiuk (Basic avalaibility) — xap 6up cypoBHUHT
TyTaJUJTaHUIIH KadonaTiaHaau (myBadhakusTIHN EKH
myBadpakuarcus).

— MoOcHallyByYaH XojaT (copTcrare) — MabIyMOTIAPHUHT MyBO(MUKIUI AT
SPUILKII YYYH SIHTM MabJIyMOTJIAp KUPUTUIMAcCa XaM TU3UMHHUHT
X0JIaTH BaKT YTUIIM OUJIaH Y3rapuilli MyMKHUH.




— OXHUp OKMOAT MYBO(PUKIUK (IBEHTYAJCOHCHUCTCHCH) — MabIIyMOTJIap
MabJIyM BakT HOMYBO(MUK OYJIWIIM MYMKHH, aMMO MabJiyM BaKTIaH
CYHT MyBO(UKJIAIIAIH.

“BASE” Ttepmunun SAP teopemacu myamnmudu Opux bpropep TomoHugaH
takiud HsTwirad. By Teopemara kypa TakCMMJAHTaH XHcoOnamiapaa yuTa
xoccazad (GakaT MKKUTACHHU TabMUHJIAII MyMKUH: MabJIyMOTIap MYyBO(QUKIUIH,
doiinananyByaniuk €ku OynuHMINTa yngamianiauk. TaOuuitku, BASE acocunaru
TU3UMJIApJIaH UXTUEPUN WioBajapaa (QoiganaHuIl MyMKHAH 3Mac: Oup)kaBHil Ba
O0aHK TH3UMIIApH MWIUIAIKM Yy4YyH TpaH3akuusiaapaaH ¢oigamaHuin 3apyp
xucobnmanaau. Illy Omman Omp Baktma, ACID xoccanmapu KaHYaauK WCTalITaH
OynaMacuH, aMa30H.COM KabM Kyn MWUIMOHIA0 BeO-ayauTopus dra Oyirax
TA3UMJIapAa TabMHUHJIAIIHUHT Aespiau uinoxucu uyk. Iy tapuka, NoSQL-
TU3UMIIAp JIOMUXAJTIOBYWIApU MabiiymoTiap MyBoduxiauruau SAP Teopemacura
Kypa KOJIraH MKKA XOCCaHW TabMHHJIAII yuyH KypOoH Kwianu. baw3su MbbTnap,
MacallaH, Puak, XaTTo ajoxujaa CypoBlap YyYyH XaM, TpaH3aKIUSHU
MyBadPakuATIN TACAUKIAII YUYH 3apyp OYJIraH TyryHjap COHMHU OeNruail b
Owian Tanab ATUIAETTaH doitnananyBYaHINK-MYBODUKIUK
XapaKTEPUCTUKATAPUHU CO3JIalll UMKOHUATUHU Oepaan. NoSQL eunmmnapu daxar
MaciTabJalyBHA — XUcoOra oOJiraH  Xojja JOMMXAIAIITUPUIIUIIN  OuJiaH
dapknanMaiigu. NoSQL-eunmiapHUHT  OOIIKa y3Ura Xoc XyCYCHSTIIapu
Kylduaaruiaap XucoOaaHau:

— Typnu Tunaru oMOOpXOHATAPHUHT KYJUTAHUIIUIIIH.

— YuzmMacuHu KeNTUpMaraH xoJjija MabliyMoT/ap 0a3acuHU HMILUIA0 YuKa
OJIUILI UMKOHUSATH.

— Ky mpoueccopnunukian (honganaHmuiil.

— Yusukiam MaciTabaHyBYaHIMK (mpoueccopaapHu KY LU
MaxCyJAOPIAUKHU OIIUPALIN).

— MunoBammonnuk: «dakar SQL sMacy MabIyMOTIIApHH CaKJjall Ba KalTa
UIUiall Y4yH Ky UIMKOHUSTIAP OYajIu.

— WMnuta® 9ukuin BaKTHHU KUCKAPHUIITH.

— Te3nuk: Xarro MabAymMoTiIap KaMm  OynaraHna XaM — OXUpPTU
doitnananyBUMIap TU3UMHHHT 5kaBO0 KalTapuIl BAKTUHUHT 103 MUJUIMCEKYH]IIaH
MUIUTHCEKYH/Ira4a KaMaluIMHK 6axoJanuiapu MyMKHH®,

Hadoop BigDatanuar acoc OyayBYM  TEeXHOJOTHSUIApUIaH  Oupu
xucobnanamu?. Mmnarmann Nutch nolimxacu- Javaga MIIIOBYM DPKMH JACTYpHId
KUJIUPYB MAIIMHACH YYYH TaKCHUMJIAHTaH XHMCOOJANIIApHUHT  JacTypuil
uHppacTpykrypacunn Kypuin Makcaauaa Jyr Karruar (Doug Cutting) 2005-
nuHUHT Oommaa Oonutaran. Google xomummapu [xedbdpu Jun Ba Camxait
I'emaBaTmapauar MapReduce xuco06mamm KOHIEIMACH XaKW/1a YOIl STHIITaH WIMN
Netch nmoitmxacuHUHT FOSIBUM acocu OYnau. SIHrU JoWKMXa JOMMXAHUHT aCOCYHUCH

1 NoSQL// BukmuInemms: calT. PexuM OOCTYIa:
https://ru.wikipedia.org/wiki/NoSQL (mara obpamenus 07.06.2016) .

2 Apache Hadoop // Apache Hadoop: camnr. Pexum mocTymna:
http://hadoop.apache.org 44




¢ap3anauauar Yiineuok ¢Guam mapadura Homnanran®. Hadoop Texnomorwmscu
KOMIBIOTEp KJacTepiapu &EpaaMuaa, mapaaurMaaaH ¢oiimamaHraH  Xosmua
MabJIyMOTJIAPHU Cakjall Ba KalTa WIIall WMKOHUSTHHH OEpyBYM NacTypuit
bperiMBOpKIaH HOOpAT.

MapReduce. MapReduce — Oy 0ab3u TakCMMJIAHTaH TOMIIHPHKIAP TYILIAMU
KJIaCTepUHM  Tamkwi d3TyBud (“Homjap” 1e0 araimyB4Yd) KYI  COHJIU
KOMIBIOTEpNIapiaH QolganaHraH Xojja xucoOnammiap Y49yH (QpedMBOpK.
MapReduce nmm nkku Kagamaad Tamkui Tomaad: Map Ba Reduce. Map - kamamua
KAPYBYM MabIyMOTJIapra AacTIa0KH WILIOB OEpHI amaira omupuiaau. byHuHr
yayH (acocuid TyryH ne0 atamyB4d - masternode) KommbloTepiapiaH Owupu
TONIIUPUKHUHT KHPYBYU MABIIYMOTIIAPUHU OJIa[H, YIApHU KHCMIIapra OYyiamu Ba
nacTiabku  WmioB  Oepumnr  yuyH (Wmam  TyryHiap-workenode) — Oormnka
KOMITBIOTEpJIapTra y3ataau. by KaJjaMHUHT HOMH WIyHJai HOMJIAHTaH IOKOPH
TapTubmaru GpyHKImMaaaH onuaran’ Reduce- xagaMaa 1acTiaOky MIIJIOB GepHiraH
MabIYMOTJIAPHA WHUFUJUIIM  aMajira OLIUpWIagd. AcCOCHH TYTyH HIITYH
TYTyHJIapJaH >KaBoOJapHM OJIaM Ba IWIyJap acocuja HaTW)KaHU- aBBaJJIaH
udoananral TONMUPUKHUHT €YUMUHU HIAKUTAHTUPAIIH.

by énnamys low-end €ku middle-end cepBepnap acocua 10KOpH Maxcyaaop
KJIacTep KypHIll UMKOHUHU Oepaau. by aca OuTTa I0OKOpUM MaxcysJiop cepBepra
HUCOaTaH ce3usapiiu Japa)kaja mact HapXJaru €YMMHU TabMUHIIANTH.

Sna Oup mamxyp mactpymeHT SAP HANA (High-Performance Analytics
Appliance) xucobnanann®. By MabIyMOTIapHM Cakall Ba KaiTa MIUIAII y9yH
tokopu Maxcyiaaop NewSQL mmardpopma 6ynu6, ymmar acocmma SAP SE
KOMIAHUACH TOMOHHMJAH HIUIa0 4YMKWIraH Ba 0Oo30pra oOJaud YUKWITaH
maTdopMaaH, MabIyMOTIApPHH YCTYH - YCTYH KWJIMO cakjaml MPUHIIAITHAIAH
doiinananysun  In-Memory Data Grid (IMDG) (cekuH WIIIOBUM — JUCK
TU3UMOCTHCHUTAa MYypOKaaT KuiMaraH xojga OyryH MDbBHu Te3kop XoTupara
YKOMJTAIITHPHII Ba NIy epja KalhTa WIUIal KOOMIUATH) XHUCOOJAIl TEXHOJIOTHSICH
éramu. HANA apxurtexkTypacu TpaH3aKIUsSJIapHU TE3KOp KalTa HIuam OusiaH
Oupra Mypakka® aHAJIWTHK CYpOBiap OWaH MWIUIAIIHA XaM TabMUHIA0, Oy
TONMIUPHUKIAD €YMMIAPUHM ArOHa muargopma Joupacuaa Oupramtupanu’. By
Mbna 6apua MabirymMOTIap TE3KOP XOTHPaAa YCTYH — YCTYH KWJIMHTaH Ba CUKUJITaH
XoJia cakymaHaad. YyHKH XaMma omnepanusuiap XaM JUCKra MyporKaaT KUJIHUIIHUA
Tanabd KWJIMaau Ba KyJa Te3 Oakapuiaadu, MHACKCIapra, MOJIIUWIAIITAPUITAH
TacaBBypJapra, OJJWHJAH XHCOOJaHYBUM CyMMayiap Ba OOIIKa arperariapra
XTUEXK €bKOJaau, Oy 3ca aHbaHaBuil TU3UMIIapra Hucoatan Mb xaxmunu 95% ra
KaMalTUpUIl UMKOHMHU Oepanu. TpaH3aklIMOH Ba aHAJUTUK WJoBanap Oup

3 Hadoop // Bukumnemmsa: cauT. PexuMm OOCTyMa:
https://ru.wikipedia.org/wiki/Hadoop

¢ MapReduce // Bukumnemusa: cauT. Pexum mocTyrmna:
https://ru.wikipedia.org/wiki/MapReduce

> What is SAP HANA? // SAP: calTKOMIaHMM. PexuM OoCTyIa:
https://hana.sap.com/abouthana.html -
© SAP HANA // Bukunemmsa: caiT. Pexyu mocTyIia: 45
https://ru.wikipedia.org/wiki/SAP HANA




BaKTHUHT y3uaa MBHUHT OuTTa Hycxacuaa unutamy MyMKuH. SAP MBHUHT ycTyH-
yCTyH KWIMO cakiamn OujaH mapajulelu3MHH KyiiaO-kysBatiaam (Multiversion
Consurrence Control mexanusmiapu €paaMuia) Ba KYyHHII Xamaa SHCHJIALI
OTEPALMSIIADUHUHT  MaxCYJJOPIUTH KaOW acocuid MyaMMOJApUHH EYHINra
spumiga. HANA reoax0GopoT Ba MaTH MabiyMoTiIapHU Kairta unuiam, OLAP,
rpaduap Taxawiu Ba Oomkaiap kabu MBHUHT Oup KaTop KymmMya Xu3mMaTIapuHu
TaKJUM 3Taju.

JlaTa-1ieHTp TypJid KOMOAHHMSUIAPHUHT JKOMIAIITHPUITAH IOKOPU TEXHOJIOTUK
KypuKIanyBur Maigonmup. Opmuit kunub aifTraHna gaTta-nieHTp — Oy y3rada
“cepBepanap yiun”. Jlara-nienTp Xaakapo ajokKajiapHU amalira OlUpHUII YUyH Maxcyc
XUMOSJIaHTaH KaHAJIApHU TakAuM 3Tanu. Jlata-ueHtp kadonariu xaB(CHU3IUTH,
XUMOSJIAaHTaHJINTH, XaMJla MaKCUMaJl TE3JUTH XO3UPrH BaKTAa axoH 0o3zopuaa
THKOpATIIK Tajiabra sra.

2.4-pacm. Google KOMIaHUSICHHUHT JaTa IICHTPH

Jdara-ueHTp acocud XusmMaTtJiapu.
* Croiikanap mxapacu
* CepBepaap mxapacu
* Colocation (cepBepoiapHHUHT (PU3UK KOMIIANTYBH)
*VPS
Kymmmmua xuzmariapu.
* Pe3epBiu Hycxanai (63Karr)
* “Cloud” eunmmnap
* AIMUHHCTpAILUSITIaHYBYU CEPBEP CEPBEP
* MacodaBuii uirgu cTos
* Jlata-ieHTpaapaa KyJUIaHWIAIUTaH TEXHOJIOTHUsIap
NmoH4wIn 1aTa HEeHTPJAPHUHT ACOCUI TeXHUK XapaKTePUCTHUKAJIAPHU
Kyluaaruiap:
e JlaTa-1IeHTp SKOMJAIITUPUIN YYYyH MYJDKaJUIAaHTaH MaxcyCc OWHOHHHT
MaBKYJIUTU
* Kadonatnanran snekproMan0a Ba KOHIUIMOHEPIIAIT TH3UMHU.




» CaHOAT BEHTUWISILIUSICH TU3UMHU.

* VT {UMpPHUITHUHT aBTOMAT/IAIITHPHITAH TU3UMH.

* KypuKnam Ba Ha30paTra pyxCaTHUHI MaBKy/JIUTH.

* JIuzemiu reHepaTOpHUHT MaBXKYJIUT .

* CepBep KypuJIMajlapura rnepcoHal, Xxamia Muxosnap yuyH 24/7 pyxcaTu.

GRID — mexnonozus konuyenyuscu.

GRID - computing (cy3ma-cy3 - pemeTkanayd Xxucobaanuiap) HOMUHU OJITaH
SHTH ~ UHTEPHET-TEXHOJOTUS,  TaAKUKOTuYmiap  ¢ukpuya  VHTEpHETHHHT
PUBOKJIAHUIIIUAATY HAaBOATIArU KajaMu 1e0 Xxucobmaiiaumnap.

GRID — TexHon0THs KOHUENIUACH HUPHUK MacIITa0Iu ax0opoT-xucoOani
JoMMXaJapyuHU amalira OIIMPUII YYYyH JIYHEHUHT KOMIIBIOTED pPECYypCIapyuHU
MHTErPalUsIIOBYM II100a]1 HHPpACTPYKpypa KOHUENIUACH 1e0 Kapaluli MyMKHUH.

GRID - Oupranukma ymMyMHil pecypcilapHU HILJIATyBYHM KOpXOHajgap Ba
aJloXujga MyTaxacCHcJap/aH TallKWI TONIaH, II00ajl TaKCHMJIAaHTaH BUPTYyal
TAlIKWIOTJIap dYerapajapujaa pecypciapra Ba yinap OwiaH OoFiIuMK Oyirax
XU3MaTJiapra KOJUIEKTUB OYJIMHYBUM peXHUM/a yjlapra pyxcaTHU (JOCTYI) TaXMHUH
KHJIaU.

GRID mabiiymMOTra MumioB OepHlll Y4yH YHHBEpCA UHPPACTPYKTYpaaup.
by Hadakar xKOHKpeT aManuii MacajajapHu €4ull UMKOHUHU Oepajau, Oanku y
Typau xu3matiap ¢aonuaru (Grid Services)HH TaKIUM 3TYBUH CEPBUC XUIMATAMDP.
Macanan: 3apyp pecypcilapHi KUJUPHILL, pecypciiap X0JIaTh XaKuJa ax0opoTIapHu
WUFUILL, MabIyMOTIAPHU CaKJIall Ba €TKa3uO Oepuil.

Kannaii macananap cuapu yuyHn GRID HUHT KYJIITaHWIMILN €YUMHUHT STHTH
cuaTtuHu OepUIlId MyMKUH?

 KarTa XaXmJii MabIyMOT/Iapra OMMaBUi UIIIOB OEPHIII

* MabiiyMOTIIapHU KyTIIIapaMeTpJid TaXJIWINA

* Macodasuii cynepkoMmbIoTepiaapa MoIeIUTAIITUPHUII

» KaTTa MabiymoTiiap TyIulaMUHU PEATUCTUK BU3YaJLJIaIll

« Karta xaxxmiiapaaru xucoOmuanuiap ouiian Mypakkad Ou3Hec uioBaiap

GRIDHMHI KYJJIAHWJIHIIH

GRID- texHonorusmapu AaBiaT OOIIKApyBU TAIIKWJIOTIApHaa, Mymoda,
KOMMYHaJ TYJIOBJIAp COXaCHJa, XaM/la XyCyCUil KOMITIAHUsUIapAa, MacalaH MOJIMS
Ba sHepretukaaa (aon kymwianMmokiaa. GRIDHMHr KyyutaHuiavmn coxacu Xo3upa
ApoBUI Pu3nKa, aTpod-MyxuT Myxodazacu, 00-XaBOHHU OJJIUHJIAH alTHO OepuIll
Ba KJIMMAT Y3TapUIUIApUHUA MOACIUIAIITUPHIL, OHOJOTUK MOJSIUIAIITHPHIIL,
dbapMmaiieBTUKaHU Kampabd oaau.

«MerakomnptotTuar» TepmuHU 20 acp 90-fimap Oommaa FOKOpH
TE3JIMKIAard TapMOK MH(GPACTPYKTYpacH pUBOKIIAHUIIM OuiiaH Oupra maiao 0yiau
Ba TAIIKWIOT JIOKaJd TapMofuja OWTTa MacallaHd €4MII y4yyH OuUp KaHda TypJu
XucoOan pecypciapHu OUpIamTUPHUINTA KapaTUITaH d/1u.

VY BakTiapia METaKOMIIBIOTEPJIAPHU KYPHUIIHUHT aCOCHI Makcaau TypJd
KyBBaTJIM Ba TYpJHM AapXUTEKTypalu XHcoOJaml Tu3uMiapu Oyinya unuiap
KUCMJIAQPUHU ONTUMAaJI TaKCUMJIaIIaaH noopar OyiraH.

KelinHuanuk METaKOMITBIOTHHT TEXHOJIOTHSIIAPH COXACHAard TaAKUKOTIAp
Jokan €Ky rinodan TapMOKJIa KT COHIM (OMp HeYa MUHITa4ya) KOMIbIOTEPIAPHUHT




xucobmam  pecypcimapura — Oup XWI  pyxcaT Oepui TOMOHHIa
PUBOXJIAHTUPUIITAH. Mera-KOMIIbIOTEp KOMIOHEHTJIApU OAJIUNA  IIaxCUi
KOMITbIOTEpJIap OYNIraHuAeK KyBBTIU MaCCUBIN-TIapaJjIesl TU3UMIIAPHU XaM OYIIHIIN
MYMKHH.

Kaiicu macananap Mera — KOMIIbIOTEpap/ia €YUl YUYH TYFpHU Kenaau?

MertakoMmIipOTEpIap/ia Xyucoomam TYTYHJIApU Jesapid Oup-Oupu OwiaH
¥3apo TabCUp ITMANIUTaH Ba UITHUHT aCOCUN KUICMUHU aBTOHOM pEXUMJIA amalra
omupaauran KypuO uwmkum (mepeOOpHBIM THI) Ba KUAWPYB THITHIATH
MacajaJlapyuHy €YUI Y9yH TYFpU KeJIaaH.

By xonpa umHUHT acocuid cxemacu TaxMUHAH KyWuJaruya: XucoOuaiil
Tyryauna (¢oiianaHyBul KOMIBIOTEpU) SKOWIAITaH MaxCyCc areHt Oy
KOMITHIOTEPHHHT HIIIJIaMai Typranauk GakKTHHA aHUKJIAHI1, MEeTa-KOMITbIOTEPHUHT
OomTKapyB TyryHU OuiiaH OOFJIaHAM Ba YH/IaH HABOAT/IAary UIIJIap Xa)KMUHH OJI]TH.
bepunran unuiap xaxxmu Oaxapuiuiig Oyiinda Xxucod Tyrarad, XucoOiaml TyryHH
dakTuK OaxapwiraH WIUIAp TYFPUCUIA XUCOOOTHM KaWTapaau €KU KUIUPYB
MaKCaJIura SpUIAITAHIUTH XaKuaa CUTHAI 1000paIu.

MerakoMnbOTep  TYIIYHYacM  —  MabJIyMOTJIapHU  Y3aTHIIHU
IOKOPUTE3JIMKIArd TapMOKJIap OujiaH OMpIalITUpUITaH, reorpaduk TaKCUMIIaHTaH
pecypciapiaH AMHAMUK TallKWUIAIITAPWITaH BUPTyal KOMIIbIOTEp €0 aTarll
MYMKHH. AJIOXHIa KypUiMagapy METaKOMITbIOTEPHUHT TAIIKWII STYBYH KHUCMIIapU
O0ynu0, Oup BaKTHUHT y3uzaa (oiiasianyBUMIapra yJIaHUIl HyKTacu OYiu0 Xu3mar
KHJIaU.

MerakoMnbioTepiin €HAallyB Ba OyryHru, macodagaH pyxcar OepyBYH,
JacTypuil BocuTanap opacuaa kanjaau ¢apk 6op?

Merakomnbrotepia pyxcat (goctyn) maddodaup, spHu (doigananyqu
OuTTa, aMMO  YHHMHI  CTOJMJAA  TypraH  KyBBaTJIMPOK  MalllMHAJaH
doitnananaéTranInry TacaBBypra sra Oynajay Ba YHUHT IIAXCHUH KOMIBIOTEpUIA
KaOyJ1 KWIMHTaH MOJICNIA Yerapacua yH/1a ULl MyMKUH.

MeTakoMIIbrOTEp IAKILIAPH.

Croan cynepkomnbrTepu.  DolianaHyBud Y3UHUHT MacalallapuHU
MacodaBuii xucobnam Kypuimanapuaa MmMyBad(akugariv XucoOnamu ydyH Ba
OOIITKa TUTIIary pecypciiapra YMKUIIY yUyH 3apyp OYiaran xucobari pecypc XaKMu
OwiaH uiTHU OonuIam (3amycKkaTh) UMKOHUTA 3ra 0y aau.

HHTesniekTyal  MHCTPYMEHTAJ  KomIuieke. KynrmHa — amanwmii
coxajlapjiaru aMaJM€T TaxxpuoOanapu UIyHU KypcaTaauKd, TE€3KOP XUCOOJAITHUHT
Y34 eTtapau sMmac, OalKu pean BaKTAa JaTYMKIApAaH KenaéTraH KaTTa XaXmaaru
MabIYMOTJIAPHA WUFHIN, Ke4a€TraH XOJIaTHU TaXJIWI KWINIIHU HILIA0 YUKHII,
€UMMJIAPHU YMKAPHII Ba OOMIKAPYB TaAbCUPJIAPUHU aMalira OUIUPHUILL 3apyp.

Bbynapuunr Oapuacu OOUIKapyBHH, TYpAH KYPUHHILJATH MabJIyMOTJIapra
UIIUIOB OCPUIITHHM, Kapa&HIapHUA MOJISIUIAIITHPHIIL, Peasl BAKTJa BU3yaJJIAIIHA TOP
WHTETPAlUSICHHY Tajad 3Taau. by Typaaru xuco0main KOMITIEKCIapy HHTEICKTYal
WHCTPYMEHTIIAp /10 HOM OJITaH.

Tapmokan cynepkomnbloTep. MeETaKOMIBIOTUHT  FOsCH  OyHIAi
¢HAalyBa MAHTUKUN SKyHJIAHUIIUTada onaud Oopwianu, aiHaH: TypiH
KyBBaT/Iard ajoxuja XucoOiaml KypuiaMaldapuHu TapMoK Epaamuaa maddod




4oKcu3 (OECIIOBHOTO) OWpIAMITHPHUIN Wynau OwiiaH Oapua MaBXyJ XucoOarl
pecypciapyuHi MaclITabaaTUPUILIUP. ByHaal KOHCTPYKIIUSHUHT TAIIKWI ATYBUU
AJIIEMEHTIIapU CYNEPKOMITbIOTEp, CEpBEp, HIINYUM CTAaHLMS Ba XaTTOKHU IIAXCH
KOMITbIOTEpJIAp XaM OYJIMIIN MyMKUH. By MIaKTHUHT a)kpanul TypyBUH XYCYCHUSITH
IIYHJAKHW, arperaiusulaHral apXUTeKTypaHUHI MWUFWIraH pecypciapu OuTra
Macaja Joupacuaa KyJUIaHWIHIIA MyMKHH.

“Cloud” xwucobmamuiap aeranga ojataa (oigalaHyBUYMra KOMIIBIOTED
pecypcllapuHy Ba KyBBaTJIapUHU UHTEPHET-CEPBUC KYPUHUIINAA TAKIUM ITHIIHIIN
TYIIYHWJIAQIH.

QdoiigananyBumiiapra  Xu3Marjapra, XucoOjamr  pecypciapura  Ba
wioBajapura (OmepalMoH THU3MMIIAP Ba HMH(PACTPYKTypaHW KHPHUTTAaH XOJIa)
WHTEPHET OpKaJIu Maco(aBuii TMHAMUK PyXCAaTHU TaKJIUM dTUIIAAH HOOpaT.

Sun’iy intellektning paydo bo‘lish tarixi. Sun’iy intellektning qo ‘llanilish
sohalari.

Sun’iy intellekt (SU)-bu kompyuter, robotlashtirilgan kompleks, yoki biror
analitik tizimni inson kabi tafakkur qilishga o‘rgatish usullarini o‘rganadigan
zamonaviy fandir.

Sun’iy intellekt termini Lisp nomli dasturlash tili ixtirochisi Djon Makkarti
nomi bilan bog‘liq. U 1956 yilda Karnegi-Mellon universitetidabirinchi bo‘lib
sun’1y intellekt asosida yaratilgan dasturni namoyish qildi.

Aqilli robotlar to‘g‘risida 1924 yilda Karel Chepak london teatrida “Universal
robotlar” nomli pesasini qo‘ydi. Namoish qilingan pesa publikasi xayron qoldirdi va
“robot” degan so‘z halq ichiga kirib mixlanib goldi.

1943-45 vyillarda neyron tarmoglarini tushunish va yaratishga asos solindi,
1950 yilda Alan Tyuring tomonidan ilmiy nashrda intellektual shaxmat o‘yinining
taxliliga bag‘ishlangan ilmiy ishi chop etildi. 1958 yilda esa birinchi su'iy intellektni
dasturlash tili Lisp paydo bo‘ldi.

1960 yildan 1970 yillargacha bo‘lgan davrda qator olimlar tabiiy tillarni
yaxshi tushuna oladigan kompyuterlar yaratilganligini isbotladilar. 1965 yilda Eliza
deb nomlangan ingliz tilida gapira oladigan birinchi robotni yaratdilar. Usha
davrlarda SU yo‘nalishi AQSh, SSSR va boshqa davlat va harbiy tashkilotlarini
o‘ziga jalb qgila boshladi.

1969 yilda Stenford universiteti olimlari Sheki nomli SU li robotni yaratishdi.
Ushbu robot mustaqil xarakatlanishi, ma’lumotlarni gabul gilishi va oddiyroq
masalalarni echa olardi.

1997 yilda kompyuter “Dip Blyu” va shaxmat dasturini yaratishdi. Ushbu
kompyuter Jaxon chempioni Garri Kasparovni yutib oldi.

Intellektual mashinaga yutqazgan Garri Kasparov shunday degan edi: “Agar
intellektual mashina shaxmatdan kuchlilar kuchlisini yutib olsa, demak u eng yaxshi
muzika yoza oladi, eng yaxshi kitoblarni xam yoza oladi”.

Sun’iy intellekt (SU) kompyuterlarga shaxsiy tajribasiga asoslanib o‘qish
(o‘rganish) hamda berilayotgan parametrlarga moslasha olish va ilgarilari fagat
insongina echa oladigan masalalarni echiish imkonini beradi. SU amalga oshirilgan
ko‘p xollarda-shaxmat o‘ynay oladigan kompyuterdan tortib to xaydovchisiz




avtomobillarni  boshqarishgacha barchasi uchun chuqur o‘qitish (glubokoe
obuchenie) va tabiiy tillarni ishlash (obrabotki estestvennogo yazika) imkoniyatlari
juda muximdir. Ushbu texnologiyalarga tayanib kompyuterlarni katta xajmli
ma’lumotlarni qayta ishlash va ulardagi qonuniyatlarni aniqlashga o‘rgatish
mumkin.

Yugqorida keltirilganidek Sun’iy intellekt-bu kompyuter, robotlashtirilgan
kompleks, yoki biror analitik tizimni inson kabi tafakkur qilishga o‘rgatish usullarini
o‘rganadigan zamonaviy fandir.

Insoniyat sun’iy intellekt orqali XXI asr global muammolariga ilm-fanda
yangi imkoniyatlarni kashf etishi orqgali ijobiy echimlar topishi bilan bir gatorda
hayot tarzining tibbiyot, ta’lim, energetika, qishloq ho‘jaligi, shaxarsozlik va boshga
barcha sohalarida sifatli xizmat ko‘rsatish imkoniyatlariga erishadi.

Sun’ly intellekt atamasining ko‘plab ta'riflari mavjud bo‘lib,
umumlashtirgan xolda, uni insonning mantigiy va ijodiy funksiyalarini bajaruvchi
intellektual sun’iy tizim deb atash mumkin.

O‘zbekiston Respublikasida 2020 yilning “Ilm, ma'rifat va raqamli
igtisodiyotni rivojlantirish” yili deya nomlanishi respublikamizda ragamli
iqtisodiyotga o‘tish va axborot texnologiyalarni rivojlantirishga alohida e'tibor
qaratayotganidan dalolat beradi. Albatta bu xalqimiz manfaati yo‘lidagi ijobiy
ingilobiy burilishdir.

Respublikada  axborot  texnologiyalaridan  keng  foydalanishni
rag‘batlantirish orqali ragamli iqtisodiyotni rivojlantirish, har bir sohaga
innovasiyalarni joriy etish va mavjud normativ-huqugiy, ma'muriy hamda barcha
boshga mavjud to‘siglarni bartaraf etish magsadida 2017 - 2021 yillarda O‘zbekiston
Respublikasini rivojlantirishning beshta ustuvor yo‘nalishi bo‘yicha Harakatlar
strategiyasi doirasida bir gator muhim normativ-huqugiy hujjatlar ishlab chiqildi.
Jumladan:

O‘zbekiston Respublikasi Prezidentining 2020 yil 2 martdagi PF-5953-
son “2017 — 2021 yillarda O‘zbekiston Respublikasini rivojlantirishning beshta
ustuvor yo‘nalishi bo‘yicha harakatlar strategiyasini “llm, ma'rifat va ragamli
igtisodiyotni rivojlantirish yili”da amalga oshirishga oid davlat dasturi to‘g‘risida”gi
Farmoni;

O‘zbekiston Respublikasi Prezidentining 2018 yil 13 dekabrdagi PF-5598-
son “O‘zbekiston Respublikasi davlat boshgaruviga ragamli igtisodiyot,
elektron hukumat hamda axborot tizimlarini joriy etish bo‘yicha qo‘shimcha chora-
tadbirlar to“g risida”gi qarori;

O‘zbekiston Respublikasi Prezidentining 2020 yil 7 maydagi PQ-4708-son
“Matematika sohasidagi ta’lim sifatini oshirish va ilmiy-tadgigotlarni rivojlantirish
chora-tadbirlari to‘g‘risida”gi qarori;

O‘zbekiston Respublikasi Prezidentining 2020 yil 28 apreldagi PQ-4699-
son “Ragamli iqtisodiyot va elektron hukumatni keng joriy etish chora-tadbirlari
to‘g‘risida” qarorti,

O‘zbekiston Respublikasi Prezidentining 2019 yil 30 avgustdagi PQ-4433-
son “Yoshlarni ilm-fan sohasiga jalb etish va ularning tashabbuslarini qo‘llab-
quvvatlash tizimini takomillashtirish chora-tadbirlari to‘g‘risida”gi qarori;




O‘zbekiston Respublikasi Prezidentining 2019 yil 11 iyuldagi PQ-4391-son
“Oliy va o‘rta maxsus ta’lim tizimiga boshqaruvning yangi tamoyillarini joriy etish
chora-tadbirlari to‘g risida”gi qarori;

O‘zbekiston Respublikasi Prezidentining 2019 yil 18 maydagi PQ-4321-son
“Raqamli iqtisodiyot va «elektron hukumaty» tizimi infratuzilmalarini yanada
takomillashtirish chora-tadbirlari to‘g‘risida”gi qarori,

O‘zbekiston Respublikasi Prezidentining 2018 yil 21 noyabrdagi PQ-4022-
son “Ragamli iqtisodiyotni rivojlantirish magsadida raqamli infratuzilmani yanada
modernizasiya qilish chora-tadbirlari to‘g‘risida”gi qarori;

O‘zbekiston Respublikasi Prezidentining 2018 yil 2 sentyabrdagi PQ-3927-
son ““Ragamli ishonch” raqamli iqtisodiyotni rivojlantirishni qo‘llab-quvvatlash
jamg‘armasini tashkil etish to‘g‘risida”gi qarorti;

O‘zbekiston Respublikasi Prezidentining 2018 yil 3 iyuldagi PQ-3832-son
“O‘zbekiston Respublikasida ragamli iqtisodiyotni rivojlantirish chora-tadbirlari
to‘g‘risida”gi qarori;

O‘zbekiston Respublikasi Vazirlar Mahkamasining 2019 yil 15 iyuldagi
VMQ-589-son “Dasturiy mahsulotlar va axborot texnologiyalari texnologik parki
faoliyatini tashkil etish chora-tadbirlari to‘g‘risidagi qarori;

O‘zbekiston Respublikasi Vazirlar Mahkamasining 2019 yil 18 yanvardagi
VMQ-48-son “O‘zbekiston Respublikasida “aqlli shahar” texnologiyalarini joriy
etish konsepsiyasini tasdiqlash to‘g‘risida”gi garori.

SU muximligi nimalarda namoyon bo‘ladi?

- SI ma’lumotlarni ishlash hisobiga o‘qitish va izlash kabi takrorlanuvchi
jarayonlarni avtomatlashtirish imkonini beradi. Lekin SIni robotizasiyadan fargi bor.
Chunki robotizasiyaning negizini apparat vositalar tashkil etadi. SI ning magsadi-
go‘l mexnatini avtomatlashtirish emas, balki yirik masshtabli kompyuterlashtirilgan
masalalarni ishonchli va uzluksiz bajarishdan iborat. Bunday avtomatlashtirish
tizimni dastlabki sozlash va masalalarni to‘g‘ri qo‘yish uchun inson ishtirokini
tagazo etadi.

- SI mavjud vositalarni intellektual giladi. Odatda Sl aloxida ilova siftida
yaratiladi. Yaratilgan Sl ilovasi mavjud vositalarni takomillashtirish uchun ularga
integrasiya gilinadi. Avtomatlashtirish, mulogat qilish platformalari, botlar va
“aqilli” kompyuterlar bilan katta hajmli ma’lumotlarni birlashtirish natijasida uyda
va ofislarda ishlatiladigan turli texnologiyalarni, ya'ni ma’lumotlarni intellektual
taxlilovchi tizimlaridan to investision taxlil vositalarigacha yaxshilaydilar.

- SU o‘qitishning progressiv algoritmlari qo‘llanilganligi tufayli va
ma’lumotlarga mos ravishda programmalashtirilib borilishi asosida SU ushbu
algoritmlarga moslashadi. SU ma’lumotlarning qonuniyatlarini aniqlaydiki ular
algoritmga ma'lum ko‘nikmalarni o‘zlashtirish imkonini beradi: algoritm
klassifikator yoki peridikatorga aylanadi. Shunday qilib, xuddi algoritm shaxmat
o‘yinini o‘rganganidek, u tegishli vositalarni taklif qilishga o‘rganishi
mumkin.Bunda modellar yangi ma’lumotlar kelishiga qarab moslashib boradi.

- SU bir nechta yopiq satxli neyron to‘rlari yordamida katta hajmli
ma’lumotlarni chuqur taxlilini bajaradi. Bir necha yillar ilgari beshta yopiq satxli
yulg‘ichlikni topish tizimini yaratish mumkin emas edi. Lekin hisoblash quvvatlarini




keskin o‘sishi tufayli va “katta hajmli ma’lumotlar’ni paydo bo‘lishi bilan hamma
narsa o‘zgardi.Chuqur o‘qitish modeli uchun katta hajmli ma’lumotlar kerak bo‘ladi,
chunki chuqur o‘qitish ular asosida olib boriladi. Shuning uchun ham ma’lumotlar
hajmi gancha ko‘p bo‘lsa, modelni aniqligi shuncha ko‘p bo‘ladi.

— Chuqur neyron to‘rlari SUga misli ko‘rilmagan aniqliklarga erishishga
imkonnini beradi. Misol uchun Google Search gidiruv tizimi va Google Photos
hizmati bilan birga chuqur o‘qitish negizida ishlaydi, ushbu vositalardan biz qancha
ko‘p foydalansak, ular shunchalik samarali bo‘ladi. Sog‘likni saqlash tizimida rak
kasalligini MRT suratlarini SI texnologiyalari yordamida (chuqur o‘qitish,
tasvirlvrni klassifikasiya qilish, ob'uktlarni tanib olish) tasxishlash aniglik jihatidan
yugori kvalifikasiyaga ega bo‘lgan rentgenologlar xulosalaridan qolishmaydi.

— SI ma’lumotlardan maksimum foydani ajratib olish imkonini beradi. O°z-
o‘zini o‘qita oladigan algoritmlarni paydo bo‘lishi bilan ma’lumotlarni o‘zi ham
intellektual mulk ob'ektiga aylanib qoldi. Ma’lumotlar kerakli javoblarni ham o‘z
ichiga oladi-fagat ularni Sl texnologiyalari yordamida topib olish kerak xolos. Xozir
ma’lumotlar bir necha yillar oldingiga nisbatan ancha muxim rol o‘ynaganligi bois,
ular ragobatni ta'minlashlari mumkin. Bir xil texnologiyadan foydalanilganda va bir
xil raqobat muxitida kim eng aniq ma’lumotlarga ega bo‘lsa, o‘sha yutib chiqadi.

ST ni qo‘llash sohasidagi muammolar. Sl texnologiyalari ixtiyoriy sohani
o‘zga rtira oladi, lekin ularning imkoniyatlari ham cheksiz emas. SU ning imkoniyati
cheklangan, asosiysi xar qanday o‘qitish ma’lumotlar asosida amalga oshiriladi,
boshga usuli yo‘q. Bu esa ma’lumotlardagi ixtiyoriy noaniqliklar (xatoliklar)
olingan natijalarda oz aksini topadi.

Zamonaviy Sl tizimlari ma'lum anig ajratilgan masalalarni echishga
mo‘ljallangan. Poker o‘yinini o‘ynashga mo‘ljallangan tizim pasyansni o‘ynini yoki
shaxmat o‘yinini o‘ynay olmaydi. Yulg‘ichlikni aniglashga sozlangan tizim,
avtomobilni boshqara olmaydi yoki huquqiy yordam ko‘rsata olmaydi. Bundan
tashqari sog‘ligni saqlash sohasidagi yulg‘ichliklarni aniglashga mo‘ljallangan SI
tizimi kerakli aniglik bilan soliglardagi maxinasiyalarni aniglay olmaydi. Boshga
s0‘z bilan aytganda ushbu tizimlar juda tor doiraga ixtisoslashtirilgandir. Ular bitta
konkret masalani echishga ixtisoslashtirilgan va insonga xos ko‘pmasalalik
darajasidan ancha yiroqdir.

Shunday qilib, SU ning magsadi— bu kirishdagi ma’lumotlarni taxlil qilish va
olingan natijalarni interpretasiya qilishga qodir bo‘lgan dasturiy vositalarni
ishlashini ta'minlashdan iborat. SU hech gachon insonni o‘rnini bosa olmasligini
ta'kidlaymiz.

Sun’iy intellektning qo-‘llanilish sohalari.

2021 yilning 17 fevral kuni “Sun’iy intellekt texnologiyalarini jadal joriy
etish uchun shart-sharoitlar yaratish chora-tadbirlari to‘g‘risida”gi
O‘zbekiston Respublikasi Prezidentining Qarori gabul qilindi.

Mazkur Qarordan ko‘zlangan magsad — “Raqamli O¢zbekiston -
2030” Strategiyasiga muvofiq sun’iy intellekt texnologiyalarini jadal joriy etish va
ularni mamlakatimizda keng qo‘llash, ragamli ma’lumotlardan foydalanish
imkoniyatini va ularning yugori sifatini ta'minlash, ushbu sohada malakali kadrlar
tayyorlash uchun qulay shart-sharoitlar yaratishdir.




Shuningdek, wushbu hujjat sun’iy intellektni qo‘llashning asosiy
yo‘nalishlari va tamoyillarini, shuningdek, yaqin va uzoq istigbolda ushbu sohani
kompleks shakllantirish uchun shart-sharoitlarni belgilovchi Sun’iy intellektni
rivojlantirish strategiyasini ishlab chiqish, igtisodiyot tarmoglari va ijtimoiy
sohada, davlat boshqaruvi tizimida sun’iy intellekt texnologiyalarini ishlab chiqish
va ulardan foydalanishda yagona talablar, javobgarlik, xavfsizlik va shaffoflikni
belgilovchi normativ-huqugiy bazani ishlab chigish, aholi manfaatlari yo‘lida
davlat Xxizmatlari ko‘rsatish sifatini yaxshilashni nazarda tutadi. O‘z navbatida,
ma’lumotlarni qayta ishlashda davlat organlarining samaradorligini oshirish
uchun sun’iy intellekt texnologiyalaridan keng foydalanish, foydali texnologik
echimlarni ishlab chigish bo‘yicha fundamental va amaliy ilmiy tadqiqotlarni
o‘tkazish va ularni keyinchalik tijoratlashtirishni rag‘batlantiruvchi sun’iy intellekt
sohasida innovasion ishlanmalarning mahalliy ekotizimini yaratish kabi
magsad-vazifalarni amalga oshiriladi.

Qarorda sun’iy intellekt texnologiyalarining qaysi sohalarda qay tarzda
qo‘llanilishi, bu borada ko‘zda tutilgan vazifalar ham to‘liq oz aksini topgan.

Misol uchun, qishloq xo‘jaligi sohasida: erni masofadan zondlash
ma’lumotlari asosida tuproq va qishloq xo‘jaligi ekinlari holatini, shuningdek,
qishloqg xo‘jaligi texnikasi, shu jumladan, kombaynlar ishini monitoring qilish
jarayonida sun’iy intellekt texnologiyalarini qo‘llash ko‘zda tutilgan.

Bank sohasida esa tijorat banklari faoliyatini monitoring qilish
samaradorligini oshirish va ular tomonidan tartibga solish talablari (SubTech va
RegTech) bajarilishini soddalashtirish, shuningdek, bank xizmatlari ko‘rsatish
sifatini tahlil qilish, foydalanuvchilarni masofadan biometrik identifikasiyalash
(Face-ID) va kredit tavakkalchiliklarini baholash wuchun sun’iy intellekt
texnologiyalarini qo‘llash vazifasi belgilangan.

Moliya sohasida esa byudjet xarajatlari, pensiya, ijtimoiy va sug‘urta
to‘lovlari, shuningdek, nafaqa to‘lovlarini tahlil gilish va samaradorligini oshirish
uchun sun’iy intellekt texnologiyalarini qo‘llash nazarda tutilmoqda.

Solig sohasida yuridik shaxslarning solig tushumlarini tahlil gilish, solig
to‘lovlaridagi  tafovutlarni  aniglashda sun’iy intellekt texnologiyalarini
qo‘llash, transport sohasida esa lokomotivlarni boshgarish jarayonida ularning
harakatini kuzatib borish va xavfli vaziyatlarda mashinistlarni ogohlantirishda,
jamoat transporti harakatini tahlil qilish va ularning optimal yo‘nalishlarini
aniglashda, shuningdek, avtomobil harakatini va transportdagi tirbandliklarni
monitoring qilishda sun’ity intellekt texnologiyalarini qo‘llash vazifalari
belgilangan.

Shu o‘rinda ta'kidlash lozimki, mazkur Qaror 2020 yilgi — “Ilm, ma'rifat va
ragamli iqtisodiyotni rivojlantirish yili” Davlat dasturining Iqgtisodiyotni
rivojlantirishning ustuvor yo‘nalishlarida belgilangan — “Raqamli iqtisodiyot™ni
jadal rivojlantirish, inson faoliyatining barcha sohalariga ragamli texnologiyalarni
keng joriy etish, jumladan sog‘ligni saqlash va ta’lim sohalariga, iqtisodiyotning real
sektorida ishlab chigarish va boshqgarish tizimlarini avtomatlashtirish, axborot
tizimining yaxlitligi va bargaror faoliyatini hamda axborot xavfsizligini ta'minlash
bilan bog‘liq vazifalar ijrosini ta'minlashga xizmat qilgani bilan ham ahamiyatlidir.




2.1. Bbywomaap wuntepueru (Internet of Things) Ba Axkuam ayné
KOHIENIUSICH.

HNuconusT ¥3 Tapuxuaa yura ax00poT HHKHIIOOMHH aMmalira OIIUpraH.

bupuHuncu - €3yBHUHT Karid >THIMIMA OyiaraH Oyica, UKKMHYUCH - KUTOO
OOCUIITHUHT UXTUPO KUJIMHUIIM 3]U. YUUHYU axOopoT MHKUI0O0M 3ca MHTepHer
oynraH.

Xo3upJa UHTEPHET OpKAJIM E€3UIIMaIap, BUJCOKYHFUPOKIIAp Ba XaTTO CaBJO
UIUTAPUHUHT OKapUIUIIM XaMMa YYyH OJaTUH XOJra aiflaHau. XaTTo XyKyMar
xaMm V3 (QYHKIUSUTApUHUHT MyalssH KUCMUHA MHTEPHET OpKalIu OakapMOKJa.
JlexuH, rinoban TapMOKHUHT UMKOHUATIApU Oy OWJIaH XaM 4eKJIaHUO KoJaéTraHu
nyk. Kusuru myHgaky, MHTEpHETAaH (oiIamaHUIIHU 3HIM HadakaT MHCOHJIAp,
Oanku, OyroMmyap xaM «yIJaTaiIurany 3aMOHTa KaJlaM KyHMOK/Ia.

Acnuna uHTepHETAaH QoiifanaHaguran Oyromiap 3aMOHAcH XaM aJulaKauoH
Oonwnanras. [y ca6abnu xam 0y coxa «Oyromiiap uatepueTn» (Internet of Things)
ne0 HOMJIaHUII oJiraH OYinO, aXOOpOT TEXHOJIOTHSUIAPU JBOJIOLMICH OUp KyH
Kenuo Oy skapaéHra KUPUIIUIIN aidaTTa TAOUUA X0JI HIH.
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Byromuaap unreprern (Internet of Things) konuenuuscu.

«byromiiap UHTEpPHETHY» KOHUENIUSACH XaM/1a, TePMUHUHT Y31 nactiad 1999-
nunga MaccauyceTc TEeXHOJOTUK MHCTUTYTH XoauMu KeBUH DMITOH TOMOHUIAH
yprara TaluiaHrad 34u. YHra Kypa, Ou3 KyHAaJIuK TypMmyliaa poiganaHaaurad SHT
onmui pysrop Oyiomiapw, MacajlaH, 4YOWHAK, OIMUK KyJadu, My3naaTrud
CUHTapujap/iaH TOPTUO, WKTUMOWN axamusiTra sra OVJiraH TEXHHK BOCHUTAIap,
MacajaH, Ky4a YHMpOKJIApH, JSCKalaropyiap, aBTOMOOWIb TYXTall >KOMIapu
(mapkoBka) Ba Immaxap XaBQCHU3JIMK XW3Marjapurada, ¢Exka THOOMETHA
KYJUIaHUJIAUTraH IOKOpH TEXHOJIOTHUK KypujiIMasap - MacaJas,
KapauOCTUMYyJsiTOpiapaan  Oomnuiad, wnutad  yukapuiml — skapa&HIapyuHU
Oomikapuiraya 6yaran 6apua-0apya jkabxagapHu MHTEpPHET OWJIaH KaMpad OJUIIT
Ky3na TyTtuiaradH. bByHaa, MasKyp COXaJapHUHT HWHTEPHET KaMpOBH HWHCOH
UIITAPOKUHU HUCTUCHO KWJIWIIHK, SbHHU, OYIOMJIap HWHCOH WINTHPOKUCU3 XaM
WHTEPHET OpKaJId ¥3apo «MYJIOKOT» KWIMIIM Haszapaa TyTuiaad. «byrommap
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UHTEPHETH» NEHIIMITHUHT cabadu XaM IIyHAa.

Kaiin ostum >xousku, Oyromiap opacuja HHTEPHET OpKajdud MYJIOKOTra
KUPUIITaH SHT OMpuHYM OyroM Oy siHa yima MaccadyceTc TeXHOJIOTUK MHCTUTYTH
outupyBuncH JXKon PomkunuHr Toctepu 6ynran sau. 1990-iiunga Pomku TCI/UIT
MPOTOKOJIM OpKaiIu ymlOy OyIOMHM TapMOKKa yjaraH Ba yHJAaH MacodajaH Typuo
dborinananumra kupuirad. 2008-imiga sca WHTEPHET HHAM XaKUKATaH Xam
«OyroMnapHuku» 0ynub xonau. YyHku, Yiia WAIM UHTEpHETra yJlaHraH Oyromiiap
COHM MHTEpHETTa yJIaHTaH MHCOHJIAp COHUAH Oomu0 KeTraH 3au. by pakam 6opran
capu ycunia JaBoM 3114 Ba 2018-itviira kenuo0, )kaxoH 0yiliiad TapMOKKa yJIaHTaH
OyromJIap COHM DJHAWIWKIA TeleQOHIap COHUAAH XaM Y3WO KeTraHu HIIa0
KWIMHMOK/IA.

NHcoH30oTHU OyromylapHM MHTEpHETra yiall Ba yJlapHU OOIIKApHUILIA
WHTEpHETAaH (porgamaHuITra yHIalIuraH HKKA XU OMUAJ MaBxXyl. bupruauucu Ba
9HT factinad HaMo€H Oynranu Oy - SPUHUOKIMKAMD. Yimia PomMku xam TocTepHU
VpHHIaH TypMaii, €TraH >Koiluja uira TymupuO, Ta€p HOHyIITara YUKUIITHU
MakcaJ Kwiran Oyinca kepak. TacaBByp KWJIMHI, CH3 OIIXOHA OyIOMJIApUHTH3HU
WHTEpHETra yJalcu3 Ba KyH TapTUOMHTH3IAH KenuO 4uKuO, yrapra KaHmauaup
CIIeHapHilsIap 10KJIa0 Kyscu3. Yiaap sca, MHTEPHET OPKAJU ¥3apo MYJIOKOT KUIHO,
cu3ra Macaias, apTanadku coar 6-00 ra aBBanjaH 4od KaitHaTHO Typanu, JAepasza
napaajapuHu KyTapaau, XOHaHU I[aMOJUIaTHO, TEJIEBU30PHHU KEpakiu KaHaira
Kyino €xud kysanu. 3yp-a? Tyrpumu? by - OyroMiap UHTEPHETUHHHI OUPUHYU
MYJJIa0CH.

NKkkrHYM KMXAT dca aH4Ya KUJIJIUMA Ba Yy XaBPCHUBJIMK Macajiajlapu OuiaH
Ooornuk. TalimHkM, allHUKca aémiap Kyn Oopa ajulakadoH YWIaH 4uKuO Oynuo,
KEHMUH MUSICUTA <«IOM» 3TUO ypaJuraH «JAa3MOJHU YyupMail 4YuKKaH Oyicam-ay -
Jerad xoJjatra tymuirad. bab3unap sca, yiga cyB TOMMTHO r0O00OpUO, MacTKu
KaBaTJard KYIIHWJIApDHU XaM KUHHAO KyWran xojatiaap OynraH. byrommapau
WHTEpHETra yjam OyHJal caJOui XoJIaTJapHH OJITMHU OJMINTra Ba KHUIIHUTa
XOTHP)KAMIIMK OaFuIUIalra XaM XH3MaT KHIamd. YIIa a3MOJHM OamapTH
YyurpMaii YuKKaH OYyiicaHru3 xaMm, yHU MacodanaH TypuO, TelIeQOHUHTU3 OPKAIU
Yunupu6 KYHMIIMHIM3 MyMKMH. Exm, mynpai cieHapuil KMIacH3KH, a3MoJra
aWTalJINK UKKHU TaKUKAJaH Kyl KyJI TCKKU3UJIMaca, aBTOMAaTUK paBUIIA Y3UHU-Y 31
ToknaH yuupcuH. CyB Tommb kKerca xam, Oy »kapa€HHM KalJl dTraH JaTdyuKIIap
WHTEPHET OpKaJld yira KUpaBepHIJIard KyBYpJard BEHTWIHHM Enuiira OyHpyK
Oepumm MyMKHH. byHaan anbarra cu3 xam Oexabap KoaMmaicu3 (4yHKH, JaTYUK
CU3Ta UHTEPHET OPKAJIM MYJIOKOTra YMKWO, CyB TOIIMTaHU XakKuaa xadap Oepaau;
my OwiaH Oupra, BEHTHJ XaM CH3ra ajokara 4YuKuO, CYBHU KHUPHUIIJAH
OCpKUTraHUHU «aUTATN»).

bynap oxnunii, Mmauimii Mucosiap.

Macanan, Oytomiiap MHTEPHETHIa yJIaHTaH KaMEpaHW XOHAJOHWHTHU3 OJIJINTa
YypHaTCaHTU3, YUMHIU3ra «4aKupUJIMaraH MEXMOH» KeJUIIM OWilaH y ¥3 y3unaH
uIira TymuO, MOWrakJard MHCOHHU cypaTra €Ku BHUeOora TYIIUpPAaad Ba CHU3Tra
1000panu. Arap, yiia 0erona maxc SMIHMKHA OYHUIITa ypruHCca Oy XaKuaa XxaM KaMmepa
SMIMK KyJdura xabap 6epud, KymmMya XuMOsI BOCUTAIAPUHU UINTA KaI0 KUITUIIN
Ba xarTto «02» ra y3u KYHFUPOK KWIMIIA MyMKHH. BymapHuHr Gapyacu WHCOH




UIITUPOKUCH3, OYIOMJIAPHUHT y3M TOMOHHJAH WHTEPHET OpKalu Oakapuialu.
DHeprus TexxaMKopauru 0opacuaa xam OyroMiap MHTEPHETH SIXIIU camapa OepHIln
MYMKHH.

Macainah, cu3 xoHajga OyiraH NalTUHIU3/1a, KOHIULIMOHEP CEHCOPU CU3HUHT
OOPJIMTMHTU3HU Y3U ce3u0, ¥3M uira Tylmaau Ba coButa oonuiaiau. Meutum Ba
EpUTUII TU3UMUHHU XaM IIyHAAl co3jam MyMKHH. Xyiuiac, Oy 6opana Oyromuiap
VMHTEPHETH MHCOHIA XyJla Kyl MMKOHUATIAp TaKAWM dTaJy Ba yJapAaH KaHOau
doiinananuin oaTAa MHCOHHUHT Y3 (paHTa3ust napakacu OuiaH YekJIaHaJau X0JIocC.

FOxopuna aiitran sxapaéH, sbHH, OyIOoMJIap HHTEPHETUHU XOHAJOHA KYJUIall
X03Upa «AKIUIM yi» 1e0 HOMJIaHaIWTaH TYIIyH4a OCTHra Oupiamtupuirad. by
XKapa8HHUHT HHUCOATaH MHUPUKPOK Ba MYXUMPOK KYPHUHHUIIN «AKUIA HIaxap»
KOHLEMIMACHIa HAMOEH Oy MyMKUH. MacanaH, OyH/1a IaXxapHUHT HKTUMOUI
axaMusATra 5ra MyXUM KHCMJIapU «TPaHCIOPT BOCHTajapu, cBeTodopiap,
XaB(QCU3INK TU3UMIIAPHU Ba XO Ka30JAPHUHI TEXHUK BOCHUTAJIAPUHU XaM Oyromuiap
UHTEpHETUIa yjalml MyMKUH. MacanaH, cBeTodopiap Ba aBTOMOOWJIMHIU3
WHTEPHET OpPKaJIM MYJOKOT KHJICA, CHM3ra MAaIlWHAHTU3Jard CEHCOPJIA DKpaH
[IAXapHUHT KalCcH KyJyanapu THpOaH/l Ba Kalicu Kydajapy HUCOATaH X0 SKaHUHU
kypcatn6 Oopumn MymKkuH. OduCHHTH3 XaM «akum opuc» TU3UMHUJA
JolinxaiaHrad Oyiica, MacajlaH, MalllMHAaHTU3 oucra eTHIlra HKKA JaKuKa
KOJTaHJIa y3U MHTEPHET OpPKAIM XOHAaHIM3Jard YHWPOKKA, KOHIUIMOHEPra,
HOYTOYKKAa CU3HMHI KEJIMIIMHIU3 XaKuaa xabap Oepaau. Yiap sca uiura Tymuo,
XOHara KApUIIMHTHU3ra Tai€p typaau. Cusra Oy ramiap 3pTakAeK TYHOJIA€TraH
oYUM MyMKHH. JIEKWH, HILIOHUHT, Oy KY3 YHrUMu31a OYIu0 Typran peajsiukIup.
Cusra Oy xaji y30K KelaKakAeK XaM TYIOJIHUIIH MyMKHUH. bUpok, Oup maiftiap ota-
0o0onapumMu3  OT-apaBajlap 3aMOHAcCHJaH aBTOMOOWJIIAp JIaBpUra Kajaam
KYWMIITaHUJICK, dHAM OU3 XaM ojauil OyromMiapAaH HWHTEPHET OpKalu Y3apo
MYJIOKOT KHJIa OJIQJAUTaH «aKJUI» OyroMiiap 3aMOHAcUra KUpuoO KeJIMOKIaMu3.
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Xo3upaa Oyromiaap HMHTEPHETH MCTUKOOIM TOPJIOK 0030p OViuimm OusiaH




Ooupranukaa, 0y 0030pHM MKUAAAT OUNAH PUBOKJIAHMILIAH TYCUO TypraH aipum
MyamMMoJiap MaBxkyaA. bupuHumpaH, Xanu OylOMJIapHU MHTEPHET OpKaIM y3apo
MYJIOKOT KWIHIIKM Y4yH SrOHa XaJKapo CTaHAApTHUHI WOUIA0 YUKUIMAaraHu.
Hatmxana, OylomJlapHu UWHTEpHETra yjall HWMKOHUHU OepaauraH KuiuO
yuKapa€TraH akcap HIUIa0 4YMKapyBuujap Y3 OW3HECHapUHU XUMOS KHIIMII
Makcaauia, MaxCyJOTJIapHU KaHAaaup Xoc €MMK MPOTOKOJUIap[a WILIaiIuraH
KWIMO, WYKA CTaHAapTiIap acocujia 4yuKapuiiMokiaa. by oca, yijmarm xamma
uHTepHeT OyromiapHu ¢akaT yma QupMagaH oJMIra MaxO0yp KWIHIITa
Myipkayutanrad. Jlekun Oy xon1 y30kka Oopmaciuru aHuk. YyHku, 6030p OyHmaii
Vitmanapan — Exktupmaiiau.  JlekuH, — OylOMJIapHUHT  MHTEpHET  TWJIMHU
CTaHJAPTIAMITHPUINTA KapaTWiIraH aactiadku MyBadPakuaATIn ypUHHUIILIAD
aJlakayoH MaBxkyn. MacanaH, xo3upaa kyminad unuiad yukapysumwiap WEB 3.0
TEXHOJIOTHsCUra OOfJlaHa OJAJAUraH OyIOMJIApHM HILIA0 YMKApHILra YTUIITaH.
Bytomiiap MHTEpPHETUHUHI OMMAJIAIIUIINTA XO03UpUa TYCKUHIMK KUJIAETraH SHT
KaTTa OMHJI 3Cca, THTEPHETIU OyIOMJIApHUHT X03Upya Oupo3 KUMMaTIUruaup. bus
I0KOpUJa Tabpudiaral «aKuid yi» CUCTeMacHJard MUHUMAaN TYIJIaM, MacallaH,
Y34 HIra TylIaJural Yupok, SIIHUK KyJdu, KaMmepa Ba CyB TOIIUIIMHUA aHUKJIOBYU
naTdauknaH ubopat Tymiam Yyprada 200$ arpoduma Oynub, cumcremMaHu siHamIA
KCHTalTUPHII STHA XaM XapaKaTJapHUHT Kymaiumura onud kemanu. Jlekun, oup
nauTiaap KommnblotTepiap gaBKysoaa KUMMaT OYnn0, KeMMHYAINK, MacallaH Oup
Heua OapoOap ap3oH OYnuO KeTraHu CUHTapu, WHTEpPHETra yjaHa oOJaJuraH
Oyromylap xaM ToOopa ap3oHjamiimy Tabumid. YyHku, Oyérura wuuIao
YUKAPYBUYWIAp opacuja pakoOar ailHaH Iy WyHanuiuga keraau. Axup, “Aprens”
KOHJAMIIMOHEPUHUHT XaM pekinamacuaa yHuHr WI-fi Ounan unutamm 6exxusra ypry
OuiaH TabKUJIAHMAaraH.

2.3. “Cloud” (6yaymau) xucoonawnap mywynuacu. bynymau xucoonawm
Mooennapu.

“Cloud” xwucobmanutap pgeranga opgaTtaa (oiigamaHyBuMra KOMIIBIOTED
pecypciapuHi Ba KyBBaTJIapUHU UHTEPHET-CEPBUC KYPUHUIITUIA TAKIUM STHIIHIIN
TYIIYHUJIQIH.

Cloud xwucoOnanuiap KOHUEMIUACUHUHT MOXHUSITH  (oiiaJaHyBUHIap
XU3MaTIapura, XucooJail pecypciiapura Ba wioBajiapura (ornepanyaoH Tu3umiap Ba
UHOPACTPYKTYpaHU KUPUTTaH XOJIJa) MHTEPHET OpKau MacohaBUil TUHAMUK
pYXCaTHM TaKJIuM ITHUIIAAH HOOparT.

bynytiu xucobmam (Cloud computing) axOopoTiiapHu KaiTa HIILIAII
MOJICJUIMHY Y3W1a TaKIUM dTau, SHHU MacajalapHu €Yl )KapaéHua anmnapar Ba
JACTyp pecypcilapiHU OHJIaH — Xu3MaT cudaTtua oiiiananyBunura TaKIuM dTaIu.
bynytin xucoOnam TexHodorwsicuaaH (ONTaTaHUIIHUHT acocuil  ad3ayIuru
ax0opoTiapra KUPUIIHU TabMHUHIJIAWIUTaH SIIMPUH Mypakkad mHppacTpyKTypara
STAJIMTH Ba YHU OXUPrH (poWganmaHyBuUd TOMOHHMJIAH KalTa WIIUIAIl BOCHUTACH
xucobnmanummma. by doiigananyBumiapra axO0opoTiiapHM —KailTa — WIUIAII
TEXHOJIOTUSJIADUHUHT HO3WK (dapkiapu TYFpucuja YilaMacnaH Y3JapUHUHT
MaXOypsATIapUHUA Oakapuill UMKOHUSTUHHA Oepaji.

Bynytr pecypcmapuHu TAmIKWIOT XOAWMIAPUHUHT WIJIAPUHHA  TAITKUI
KWIMHUIIUTA YXIIIall KYPUHUIIIA THHTJIOBYMIIAPHUHT YKUII )Kapa€HUHU PaIlOHAT




TAlIKWJ KWIWAII WMKOHWTA OJTa OyJIWIn Makcaauaa TabluMIa camapalii
doitnananuim MymMkuH. Tabiaumaa OyIyT TEXHOJOTUICHIAH QoWIaTaHUIIra MUCOI
cudarumga Tanabamap, npodeccop-YKUTYBUMIIap Ba OOIIKajJap YYyH IaXcUi
KaOWHeTIap, JIEKTPOH KYHJAIMK Ba KypHAJUIAPHU KYpcaTUIl MyMKHH. bynyTiu
TEXHOJIOTHS aXxO00pOT TEXHOJIOTHSTIApUHUHT Oapya ad3auukiapuaan Qoiigananud
TypAu XWJI HWXTUMOMM JacTypuil TabMUHOTIApra KUPHUIIHU TAIIKWI KUJIHII
UMKOHUHM Oepaju, ynap MOOWJ VKMIIHMA TalIKWI KWJIUII y4yH Muatopma
cuparuga xw3Mar Kwmmd MyMkuH. Iy Oomc OymyTnn TexXHOJIOTHIaH
doitnananu YK sxapaéanra capQranagurad xapakatiapHiu KaMauTUPHIIL, YKYB
MaTepHaUIapUHU MAKJUTAHTUPHUII, YHTa KUPUIITHU TaAbMUHJIAII, YKYB peKalapruHU
TE3KOp Y3rapTHpHUI XHUCOOWTa VKWl CU(ATUHH OIMPHUIT HUMKOHWHU OEpajiu.
Bynytnu xucob6mam TexHomorusacuan GongaraHuiITanaa Kyiaara ad3aiinkiapra
ara OYymamu:

- 3axypa Hycxa Kyuupuil ( MabiymoTiap OylyTaa cakjiad KOJMHAIM, XaTo
arap KOMITbIOTEp MIIIaH YUKKAH TaKIUpaa XaM);

- cakyam (Oynyt Oapua Typaard MablyMOTIApHHU CakJjall UMKOHUSTUHU
dolinananyBuura TaKJIuM 3TN ),

- KUpHIl XyKyKd (OyiyTnard mabilymMoTiapra KUpHIIL, MOOWII BOCHUTACHIAH
KHUPHIII);

- XaMKOpJIMK (OysIyT OMp BaKTHHUHT y3ujaa Oup Heuta doiinananyBUHIapHUHT
Oupranvkaa MIUIall UMKOHUSATUHU ApaTaiu, Oy (yHKUMs €paamMu OWIIaH TypyX
Oynu0 noluxanapHu spaTHI, MaIIFyJloTiapaa npodeccop — VKUTYBUMIIAp Ba
Tamabamap Vypracuia XaMKOPJIHMKAA WIUIANIMHA ONTHMAll peKalallTHPHII
MMKOHHUTA 3ra 0ynaam);

- Bakrnap Ba pecypcnapra oHIfiM MyHOCa0aTHU IIaKJUIaHUIIM (mpodeccop —
VKUTYBUWJIApra YKyB MAaTepHaJUIaplaH HyCXa OJuIra BakT Ba pecypciap
capduaimra 3apypust Oyiamaiau, Tanabamap sca YKyB MaTepHalljiapra OHJIaiH
KUPUII XyKyKHTra sra Oyianumiap);

- Tonmmpuxmap (tamabanap OynyTna Y3WHUHT TOMIIUPHUKIAPUHUA CaKJIAIIIH,
npodeccop — VKUTyBUMIAp 5ca y3ura Makyd OYiraHn BakTAa yjapra KHPHUII
XyKyKura sra oymaaunap).

Bynytnu xucobmam Kydugarsu MoJen KypuHUALIUIaApUIa 5KOPUN KUITUHUAIITN
MYMKHUH:

- Infostrucher as a Service (IaaS) — Ttamad Oyitmua uHdOCTPyKTYpa
KYPUHUIIHIA TAKJIAM STATUIITN MYMKHUH.

- Software-as-a-Service (SaaS) — nactypuii TABMHHOTTa KHPHII XYKYKHHA
TaKJAUM 3TaIu, SbHU OJIUCIA )KOWIAIITaH CEPBEPJIAPHU LIAXCUN ITPOBANAEPIIAD
OpKaJIi CO3JIall Ba OOIITKApUIII UMKOHUHU Oepaiu.

- Platform as a Service (PaaS) — mmardpopma acocuma KypuiraH
MabIyMOTJIApHUA KaWTa unuiam (U3NK BOCUTAJap TYIJiaMu (cepBepiiap, KaTTHK
TucK Ba Oomrkanap). Tabiaum Oepurnn kapa€HHuIa caMapOpIOPIUKHH OUITUPHINIA
OyJIyT TEXHOJOTUSICHHUHT SaaS MoJien XaM UCTUKOOIM XucobIaHau.
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2.7-pacMm. BymyTnm cepBUCIapHUHT MOJEIUIApU |
bynytnu xu3marnapHy TalIKWUIAIITHPUIN Y9yH OyTryHTH KyHOa KyTuial

WHTEPHET TU3UMJIIapHU MaBXYy/I. Ymly THU3UMJIAPHUHT 9HI KYII
KYJUIaHWUJIauraHIapyu Kyuuaarmiapaad uoopar:

- Box.net;

- Dropbox.com;

- Diigo.com;

Smartsheet.com;
Microsoft Office 365.

Ymby Ba Oomka OyayTid TH3WMIIAP WMKOHHSTIAPUHUHT KUECHUH TaXJIMIN
KyWHMJaru *ajBaija KeJITUPUITaH.

2.1-xanBain.
ByayTiiu MabJIyMOTJAPHHU caKJam TH3UMJIAPHHUHT KHECHH TAXJINJIH

benmya Onepauuon |HMHTepHeTaa .
. |MabJaymMoTHH . I'ypyxnu |DoiinananyBumu
KoM TU3UMJIAPHHU |  YMYyMMii
Homu M gpiram . HILIAI | KOMIIOTEpJap
Xa:KMH, KYJ111a0 YJIaHUIIT
ycysu HMKOHUSATH COHHU
I'b KyBBaTJIalIM | MMKOHUATH
Drop 2 SSL, AES | Windows, MaBXxya | MaBxyn
box 256 Mac OS, aMac
Linux, 00
Android, iOS
Spider 2 RSA 2048, | Windows, | maBxya | MaBxynm
Oak AES 256 Mac OS, aMac
Linux, >
Android, i0S
MS Sky| 7 SSL, AES | Android, MaBXKYy/ MaBXKYy/1
Drive 128 i0S, >0




Windows,
Mac OS
Box. 5 SSL, AES Android, MaBXKy/I MaBXKy/I
com 256 Windows
Mobile,Ipad, ¢
Iphone
Wuala 5 AES 256, | Windows, | maxyn | Maxyn
RSA 2048, | Mac OS, smac
SHA-256 |  Linux, x
Android, i0S
Adrive| 50 SSL Android, I0S| maBxyn MaBXKY/I 1
Slanexc.| 10 Her Windows, | maexyn | MaBxyn
Juck Mac OS, sMac
Linux, X
Android, i0S

BynyTnu xucoOnamHUHT y4dTa makiu MaBxya: JlaBmar Oymytiap, Xycycui
OymnyTnap Ba rubpua OymyTiap.

Hasnat Oynymiapra mucoiutap - Amazon Elastic COMPUTE Cloud (EC2),
IBMuaunr Blue Cloud, Sun Cloud, Google App engine Ba Windows Azure
XU3MaTiaap TAIKUJIOTUHU Y3 WYura oJiajiu.

doiifanaHyBUMiap Y4YyH, KEHI MHKECIAAru SHI SXIIM UKTHCOauM (doiaa
Oepagu OynyTiap TypJlapd, CO3Jall Y4YyH WJIOBaapaT, JacTyp Ba TapMOKIH
KEHIJIMTH XapaXaTJapuHU NpoBaiijiep OWaH KOIJIaHTaH OyiyTiap XucoOJiaHaIu.
by xaku-Oommra-¢goiiganaHuil MOJENb dKaH Ba ATKAa3WiIraH (akar Xapaxariap
WIUTATUIIAIU KyBBaTUIa ACOCIIAHTaH.

bab3u deknammap OOpkH, )kamoar OyJIyTJIapHU Xap OUPUHU TAIIKWI HTHIL
Y4yH SHT MYBOQUK OVIHIIM MYMKHH OYJIraHJIapuruHa OJIMHaIu. Mojaen XOCHI
KWIKII, KOHpuUryparusau, xaBpcusnuk Ba CLA y3ura xoc XyCyCUSITUHH YEKIIal 1
MYMKHH KaMpOKIaH-ueal HYKIUTH Kouaanapra OyicyHaam.

Xycycuit  Oynymiap  MociamryB4aH — Oynu0, aBTOMATJIAIITAPHUIN  Ba
MOHUTOPUHIJIAIITAPHUII UMKOHUSTUHU Oepanu. Xycycuil OyiyTiap KyJIaMUHH
0J1aT/ia UKTUCOIUET )KMXATJaH KHUMMAT OYIuI MyMKUH. by Knunk Ba ypra OusHec
Y4yH KYJIJTAHWIAIU.




Private Cloud Public Cloud
On-Premises/Internal Off-Premises/External

ArcGIS Mobile  ArcGIS Server ArcGIS Explorer Web Maps ArcGIS Desktop Maplt

2.8-pacM. BymyTiu cepBUCIapHUHT TypJIapH.

Ha3zapuii caBoJsiapu:
1. Industry 4.0 to‘g‘risida mu’lumot bering?
2. Industry 4.0 evolyusiyasi haqida ma’lumot bering?
3. Igtisodiy tuzilmalar hagida nimalarni bilasiz?
4. Industry 4.0 ganday afzalliklarga ega?
5. bytoMiap UHTEpHETH TYyIIYHYaCUHU TYITUHTUPUO OepuHTr?
6. bytomnap uHTepHETH KaHaa pyHkusiiapra sra?
7. bytoMnap MHTEpHETH KOHIETIIUICH XaKK/1a HUMalapH Ounacuz?
8. Huma cababnan Oyromiap MHTEPHETUHU TaJ0UK ITUII JTO3UM?
9. Cloud Computing auma?
10.Cloud Computing kannaii ad3aTHKIapHU TaKIAM dTaau?
11.BynyTnu XMCOOJAUTHUHT KaHAall MoIeIJIapy MaBxy1?
12.bynyTnu Xu3MaTiap acocuja TablIuM Oepull XaKuaa HUMalapHU
ounacus?
13.TakcumitaHTaH MabIyMOTIAp KalTa WIUIANI XYCYCHSATIApU TYFPHCHIA
TallMpHUHT.
14. Data-sentr nima?
15. Data-sentr ganday xizmatlarni amalga oshiradi?
16. Data-sentrlar ganday xarakteristikaga ega bo‘ladi?
17. Data-sentr nima uchun kerak?
18. GRID — texnologiyasi konsepsiyasi to‘g risida gapiring
19. Qanday masalalar sinfi uchun GRID ning qo‘llanilishi yechimning yangi
sifatini berishi mumkin?
20. Metakompyuting deganda nima tushuniladi?
21. Metakompyuter ganday shakllari mavjud?
22. GRID asosan gaerlarda go‘llaniladi?
23. Qaysi masalalar meta — kompyuterlarda yechish uchun to‘gri keladi?




24 MabiymMoTHap TapKaTuil yciayOura Kapad, MabIyMOTJIApHU TaIIKUII
STHIIHUHT KaHJIal yCyJjapyu MaBKy1?

25.bynyTiau xucoOuann Xu3MaTIapUHUHT KaHIak Typiaapu MaBxyd?

26. bynmytnu  xucoOnam — XM3MATIApUHUHT  aCOCHH  XYCyCHSTIapu
HUMaJIapaaH noopat?

AnadouéTiap Ba MHHTEPHeET pecypcJiap:

1. EmenbssnoBa O. A. IlpumMeHeHwe OOJAYHBIX TEXHOJOTUUA B
obOpazoBanuu // Monomoi yaensrii. — 2014. — Ne3. — C. 907-909.

2. Oo0naunbie cepBuchl B obpazoBanuu / 3. C. CeiigmametoBa, C. H.
CeiitBennea C.H. / KpbIMckuii HHXEHEPHO-TIENArOTHUECKU YHUBEPCHUTET.
— http://ite.ksu.ks.ua/ru/webfm_send/211

3. Proceedings of the 2ndInternational Workshop on Data Management
on New Hardware (DaMoN’06)128p, Chicago, Illinois, USA, June, 2006 Article No
1, New York: ACM Press.

4. Heritage, T. (2009). Hosted Informatics: Bringing Cloud
Computing Down to Earth with Bottom-Line Benefits for Pharma. Next
Generation Pharmaceutical 420p, Issue 17, October 2009.

5. http://venture-biz.ru/informatsionnye-tekhnologii/205-oblachnye-
vychisleniya

6. http://www.seocafe.info/yandex/26702-yandeks-disk-novoe-
hranilische-failov.html
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IV. AMALIY MASHG‘ULOT MATERIALLARI

1-amaliy ish. Vizuallashtirilgan ta’lim (6 soat)

Amaliy ishning magsadi — Virtual realik (VR): asosiy tushunchalar,
tamoyillari va tizimlar, Virtual reallikning qurilmalari va tarkibiy gismlari,
Keneatumupunean xakuxam (AR), apanawean xakuxam (MR), kammanawmupunean
xakuxam Ky30UHaKIapu, Kammanawmupuiean xaxkuxam aunzazapu bo ‘yicha
ko ‘nikmasiga ega bo ‘lish.

Nazariy gism

Bupmyan peannux_(VR): acocuii _mywynyanap. Buprtyan peamuk
TEXHOJOTHSUIApH  SKUHAAQ TMaigo Oynaum Ba TEPMHUHOJNOTHS Xald  SIXIIH
YpHatuiMarad. Bukuneaus Kyituaaru tabpuduiapau 6epajiu.

Bupmyan peannuk (VR) - TeXHUK BOCHTANAp OWIAaH SIPaTUIITaH HHCOHTA CE3TH
OpraHJiapy OpKaJiu: KYpHIII, SIITUTHUII, TETHHUII Ba OOIIKaIap TabCUp KypcaTaJauran
nyHE. Peaniuk ce3ruinapuHUHT UIIOHAPIIM MaKMYacHHU SIPaTHIIl yUyH peajl BaKTIa
BUPTYaJl peauUIUK XyCYCHUSTIapH Ba pEaKIMsUIApUHUHT KOMITBIOTEp CHHTE3U amalira
OLUUPUTIA/IH.

Bupryan peajsiuk TU3UMIIapU OJATUM KOMITBIOTEp THU3UMIIApUTra Kaparauua,
OJJaMHHUHI Oapya Ce3r'M OpraHjapura TabCUp KypcaTuO, BUPTyal MyXHUT OuWiIaH
¥3apo aIOKaH! CUMYJISILMS KAJaAUrad Kypuiamanap Ae0 HOMJIaHaIu.

bynpail Th3umiiap Xaiaud XaM MaBXKyJ 5Mac, aMMO BHPTyall pEaUIMKHU
spaTHIa, WNUIA0 YUKYBUWIAD YHUHT MaBXY/UIMTHHU TabMUHJAINTa Xapakat
KUJTUIIIA]TH:

* umionapnu - GoiaianyBunra 103 oepaétraH BOKeaJIapHUHT BOKEJIUK XUCCH
ownan épaam Oepanu;

* unmepgaon - atpod-MyxuT OUsIaH y3apo MyHOCAOATHH TabMUHJIANIH,

* yKuwi yuyH Kyaai - KeHr Ba 0atadcun qyHEHH Kail KATUIT UMKOHUSATUHH
spaTtaju,

* MAGIHCYONUK MABCUPUHU Apamuwi - MaKCUMaJl Japaxaaa Ce3rnjiapra
TabCUP KypcaTaauraH, Musi Ba (oiiiaJaHyB4YM TaHACH >Kapa€Hra ka0 KUJIMHTaH
oymasu.

Bupmyan peannuk_mypaapu. VR TEXHOJIOTHSCHHHM PUBOXKJIAHTHUPUILIHUHT
yi0y 00CcKUuUMa yjaap opacuia Kyiuaaru TypiaapHHU aKpaTHII MyMKHH.

Tyauxk r¢ppexmu ounan VR TexHoyorusapu xyna Oartadcusl BUPTyal
OJJAaMHHUHT HWIIOHWIN CUMYJSIUSCHHU TabMUHJIANANW. YJapHU amalra OIIHpPHII
y4yH cu3 (oiilaJaHyBUMJIADHUHT XapakaTjJapyuHU aHUKJIail ojaguraH Ba yiapra
peas BaKT peKUMK/Ia 5kaBo0 Oepa oJiaiuraH I0KOpY camapaiiyd KOMIBIOTEP Ba TYJIUK
b HeKTHHN TAPMUHIANINTAH MaXCyC YCKyHaIap Kepak.

Tynuxk 3¢hpexcuz ounan VR. Bynapra skpanjia y3aTuiiaurad TaCBUp, OBO3 Ba
OOIITKAPHUIIT MOCTaMaJIapH, SXIITUCU KEHT DKPaHIM CUMYJISIUSIIAp Kupaan. byHmait
TU3UMJIAp BUPTYasl BOKENUK Ae0 TacHu(ianaau, uyHky ynap VR yuyH tanabnapuu
TYJUK aHrjamacaisap Xam, TOMOIIAOWHra TabCUp KWJIMII >KHXAaTHUIaH OOIIKa




MyJITUMEIA BOCUTAJApHIaH aH4Ya YCTYHAMP.

Ymymuit ungppamyzunuwmea 3zca VR mexnonozuacu. Ynap opacuaa Second
Life - mMuumonmaan optuk ¢aona doimamanyBuniapra 3ra OyjiaraH MKTHMOHN
TapMOK dJIEMEHTNIapu OyiraH y4 yimdamiau BUpTyaln AyHE, Minecraft yitmnu Ba
Oomikanap Mapxya. bynmaih aynénap tynuk VR addextrHM TabMuHIAManIu
(ammo, Minecraft Oculus Rift Baaa Gear VR mnuremnapu acocuma OyHaka
TEXHOJIOTUSIHU TabMUHIaiian). ByHnaii BupTyan onamaa, 6omka ¢poigaianyBuuiap
OwnaH y3apo ajoka SXIIW TAIIKWI 3TWITaH, JICKUH KYyNUHYa «XaKUKUNH» BUPTyasl
pealIMK MaxCyJOoTIapH YUyH 3Tapiid dMac.

Buptyan onam nHadakar ¥itmH canoatuaa kymnanwiagu: 3D Immersive
Collaboration xkabu matdopmanap Tyhaiau cu3 UIUTAPHA TAIIKWIT KHJIAITHHTH3 Ba
3D wmaiioHnapHu YpPraHUIIUHTA3 MYMKUH - Oy «MaBXYAJIUK TabCUpPH OWIIaH
XaMKOpIuK» ne0 HomiuaHamu. Tymuk VR »sddextn Ba my Ouman Oupra
doiinalaHyBYMIIAPHUHT Y3ap0 TabCUPUHU TabMHUHIAII - VR pUBOXKIAHUIIIMHUHT
MyXUM WYHaJTUIUIapUAaH Oupu.

Humepnem mexnonozusacuza acocnamzan VR. bymap acocan HTML ra
yxmam 6ynanu Ba Virtual Reality Markup Language ¥3 nunra onaau. Kenaxakna
BUPTYyaJl BOKENUK, Iy >kKymiazaH MHTepHeT TexHojorusiapuaan GoijganaHran
X0JIJ1a APATUITUIIN MyMKHH.

VR mexnonozuacu Kanoau uuiiaiou.

Bupryan peamnukra OOTUPUIIHMHI 3HI KEHI TapKaJlraH BocuTtajgapu Oy
UXTUCOCTAIITHPUITaH Tmuiemiap / Kys3ouHaknap. 3D ¢opmartuparu Buaeo
aucIuieina goilnananyBuM Kys3jiapu oiauja Kypcatunaav. TaHa KOPIYCHHHHT
allIaHUIIMHA Ky3aTUO OopaauraH THPOCKOI Ba AKCEIEPOMETpP, CEHCOPJIIAPHUHT
VKUIIMra Kapad SKpaHJaru TacBUPHHU Y3rapTUpPAIUIraH KOMIBIOTEp THU3UMMHra
MabIyMOTIapHHU y3ataau. Hatuxana, polinananyBunra BUpTyal JyHENa «aTpodra
Kapaln Ba yHJa XUC KWJIHIII UMKOHUSITH MaBXyJ[ Oyaau.

Bupryan peajuik nyHécura stHaja 4aKKOHpPOK Kupuil yuyH VR Mociamanapu
OOLTHUHT XOJaTHMHU Ky3aTaJuWraH CeHcopiiap Owian Oup KaTopaa, Ky3iap
VKYBUMJIAPUHUHT XapaKaTJIApUHU Ky3aTaJWraH Ba OJAMHUHT Xap Oup Jax3ana
Kaepra Kapa€TraHWHW aHUKJAIra WMKOH Oepajaurad, UIYHUHTIEK, OJaMHHHT
XapakaTJIapuHA BUPTyal Tap3ja Takpopjiaml Y4yH Ky3aTaJuraH TH3WMIIap/aH
doitnananunuiapy MyMKUH. AyHE. ByHmail Ky3aTyB Maxcyc ceHcopiiap EKH
BUJIeOKaMepa €plaMu/ia aMajra OMMPUIUIIN MyMKHUH.

AHnbaHaBuil 2D-koHTpoiepiap (CHUKOHYAHHU, KOMCTUK Ba OOIIKaiap) SHAU
BUPTYaJl peajuIuK OMiIaH ¥3apo aJloKa KWJIHUI YUYH 3Tapiiv SMac, IIyHUHT YYYH yJiap
3D-kouTpoIepnap OwiaH anMamTUpwiIad (yd YIYOBIM KOCMOCAA HIIUIAIITa
MMKOH OepaJiuraH MaHUIyJIATOpJIap).

®dukp-mynoxaza acOoOmapu ¢oiiganaHyBu BUpPTyaad JAyHEDA COIUP
Oynaérran G6apya HapcaHW TYJIUK XUC KWia OJaJuraH KwinO sipatuirad. byHmaii
KypwiManap cudaruna TeOpaHyBYM KONCTHKIAp, Oypama cTyiuiap Ba Oolkaiap
VLLIATHIAIIE MyMKHH. >

VR kypuamanapu éa komnonenmaapu. Onam xypuil Koomwmstuauar 80%
MabiaymoTtura uimonanu. [llyausar yayn, VR Tusumiapunu wummad 4yuKyBUYWIapu
BU3YyaIIM3AlMSIHU TabMUHJIAWINTAH KyprJMajapra KaTTa 3bTHOOp Oepwuimasu.




Komna Ttapukacuma, ymap cTepeo TOBYLI MociamManapu OWIaH TYIIUpUIIaIH,
TETMHUII TabCUPU Ba XaTTO XWJIAPHU TaKIWA KWIMII YCTHAA HII OJIUO
oopmwiMokaa. TabM KypTakiapura TabCUpU XaKu1a Xajiu xabap OepuiiMaras.
PacvuiapHu HaMOMUII 3THIL YYYH KypHJIMAaJap
BupryaJa peauiuk nuiemMu

3amonaBuii BHUpTyan peaumk nuiemiaapu (HMD-display, head-mounted
display, Buzneonuiem) 4am Ba VHT Ky3jap y4yH TaCBUPJIAPHU HAMOMWUII 3TaaUTraH
Oup €xku Oup HeuTa AUCIUICH, TaCBUP T€OMETPHUSCHHU CO3JAll Y4yH OOBEKTHB
TU3UMHU Ba KypHWJIMaHUHT (pa3o/a HyHaIUIIMHN Ky3aTaAuraH Ky3aTyB TU3UMHUHH ¥3
ynyura onaay. Tamky KypuHUIIUAQA, yjIap Ky30MHAKKA YXIIAaWIW, IyHUHT Y9YyH YyJap
VR headsets (BP-rapautypa) €xu BUpTyas peauiiK Ky30HHaKIapu 1e0 HOMIAHA/IH.
VYnapuu y4 rypyxra OYiauiin MyMKHH:

1. TacBupra unuioB OepuIll Ba YMKAPHUIIHM TAbMHHJIAWIUTaH KY30HHAKIIAp
(Android, iPhone, Windows Phone). 3amonaBuii cmaptdoH - Oy yd Via4oBIHU
TaCBUpJIApPHU MYCTaKHJI paBUIIa KaiTa UIlIalra KoJaup OYJIrad I0KOpH camapaliv
Kypuinma. Kypcatuiran cMapTgoHiap aH4a FOKOpY MHUKCEJJIap cOHMra sra. [lespiu
xap Oup cMapT@oH KypWIMAHMHI KOCMOCJAArd YpPHUHM AaHMKJIAITa HMKOH
Oepaauras ceHcopiap OMIaH KUXO03JaHTaH.

2. Tamku xypuimanap (IIK, Xbox, PlayStation Ba Gomikanap) TOMOHUIaH
TacBUpra UIUIOB Oepuiiaurad Ky3oniHakiap. Tamky KypuiaMa I0KOpH UIILIAIra 3ra
OYJIUIIM Kepak Ba KY30MHaKIap MO3UIIMOH CEHCOPJIap OWJIaH KUX03JIaHTaH.

3. Buptyan peasmmuk yuyyH aBTOHOM Ky3oiHakmap (Lenovo Mirage Solo,
coBMecTHO ¢ Google, Oculus Quest ot Facebook, Samsung Gear VR Ba 6o1ikanap).

[nemnap VR-HUHT TYIHUK TapKUOHUra KUPAAUTaH aCOCUN TapKUOUT KUCMAMD,
YyHKM ynap Hadakar aTpodaard TaCBUpJIapHU Ba CTEPEO TOBYIIHU TabMHUHIIANIH,
Oanku (oligananyBUMHU aTpod1aru BOKEIUKIaH KUCMaH U30JISIIUS KUJIaIu.

1.1-pacm. BupryaJ pealyink nuieMu.
MotionParallax3D-pucnieii.
byHnaii nucmieisiap TOBYIIHM UAPOK KUJUITHUHT Y3Ura XOC MEXaHU3MH/IaH

doinananaau - napauiakc (motion parallax). ByHuHT yuyH ToMomabuH y4yH xap




OWp BaKTHHUHT y3W]la, YHUHT dKpaHra HUCOATaH MO3WIMICUIAH KeTuO YUKHUO, yd
VIYOBIM OOBIKTHUHT TETULUIM Mpoekuuscu spatuinaau. CaxHa arpoduaa
XxapakaTinanuO, (oiiallaHyBYu YHM Xap TOMOHAAH KYpuUO YMKUIIM MYMKHUH, Iy
Ownad Oupra caxHajaru 6apua Hapcanap Oup-Oupura HucOaTaH CUIDKUMIN.

[Tapannakc xoawcacu TOBYIIHM HJIPOK KWIHMIIHK CE3WJIApJIM Jlapa)kana
axmunanau.  @dakarruHa  OMHOKYJsAp  kypuiigaH — doipgananaguradn 3D
kuHoteatpiapu Ba 3D-TV gan dapxnu ynapok, MotionParallax3D TexHonorusicu
doiinananyBunra 3J] caxHacMHU Xap TOMOHJIAaH, XyAIU YHUHT Oapuya OOBIKTIApH
peayIMKaH XaM Kypuiura UMKOH Oepanu. ToOMOIIaOMHHUHI SKpaHra HucOaTaH
cwpkuiy, 3J] xkunorearpna MotionParallax3D Ttusummumaru TOByII TabCHUPUHU
Oy3raH xoinza, Oy 3pheKTHN KydauTupam.

[Tapamnakc mexanuaMugad GoigananyBun TH3UM (oiaTaHyBIH OOIIMHUHT
OHI KMYMK XapakaTiJapyuHU ylnuiad TypUIIU Ba YJIApHH FOKOPU TE3JIMK Ba aHHUKJIHMK
OWJiaH Ky3aTHIIU Kepak, IIyHJa MHS TaCBUPJIAPHUHT Y3rapuIN KEUYUMKUIIUIAH
KeMMO 4YuKaguraH oOOBIKTIAD TEOMETPUsICUIAru Oy3WIHIUIAPHU Ce3Maiu.
Keunkum 20 Mc maH omMaciauru kepak, uarepdaon yiuuiuap yuayH - 11 Mc nan
OILLIMACJIUTH KEpak.

Ymby kypwimanap, Koujaa Tapukacuia, TYIUK 3(PQGEeKTHH TabMUHIIANIH,
YYHKH yJap AUCIUICHATIap/aa TaKpopiiaHaau Ba (QoiiaJaHyBUMHU aTpod-MyXHUTAaH
axpatub kyimaiau. McrrcHo makiiapu - 6y Buptyan peasuk xonanapu (CAVE,
cave automatic virtual environment) xucoOmananu. bBynnait xoHamapna xap Oup
neBopra  (oiganaHyBuM — JKOWJAlraH HyKTara Kapad  XucoOnaHaJuraH
CTEPEOCKOIUK pacM Mpoekuusuianaau. Hatwxkama, OyHoail TacBUp OAaMHHU Xap
TOMOHJIaH ypal oyiaau, yHu y3ura 6otupaau. bab3u Oup sxcrniepTiapHUHT (UKpUra
kypa, VR xonanapu VR mnemnapura kaparasia aHua sXId: yjaap FOKOPH aHUKJIMK
OwiaH TabMUHJAWAWIAP, XaTTO Oab3u OWpIApPHM MILJAH YUKAPAIUTaH KarTa
XQKMIIM KypUJIMaHW KUHUO OJMIITHUHT XOXKaTH HYK Ba (QoinanaHyBYd Y3WHU
JTOMMUH paBUIIa KYpUIIA Tyhalau Y3UHU Y3U aHUKJIAI OCOHPOK OYIaiu.

OBo0O3HH ce3MIlI YYYH KypuJjMaJiap

Kyn kaHammm nuHaMUK TU3UMM TOBYII MaHOACWHU JIOKAIM3aIvs KUJIMIITa
UMKOH Oepanu, mryHjaa ¢GoifaliaHyBYd BUPTyal AyHENA DIIUTUIN EpIaMuja
HaBUTaIMUs KWJIA OJadu.

Tabcup Ba Gomka ce3ruiap.
BupryaJ pea/uiuk nepyarkajapu (MabJIyMoOT NepYATKATIAPH,
datagloves)

Ymly nepuarkanap Kyiap Ba OapMOKJIApHUHT XapaKaTJIapuHU Ky3aTHIITra
MMKOH Oepaauran ceHcopJiiap OuiiaH xuxo3janrad. TeXHUK kuxataaH OyHU Typiau
XU ycyJsuiap OujlaH amalira OIIMPHUIL MyMKHH: ONITHK TOJIaju Kabesiap, TOPTUIIHIL
MoclaMaliapu €KM THUE30€JIEKTPUK JIaTYUKIIAp, LIYHUHIZIEK S3JEKTPOMEXaHHUK
KypwiMmanap (macanan, moTeHrmomerpiap) . Macaman, EPFL u ETH Zurich
OJIUMJIAPH YABTPA EHTHII IIepUYaTKaTIapHU UIIA0 YuKIuIap (OFUPIUTH OApMOK YUyH
8 TpamMMmaH kaM) Ba KamuHIWTH (akaT 2 MM. Ymap «yTa peal TaKTHI
repuduiaupuM O6epaau Ba OarapesiiaH KyBBaTJIaHUO, MUCTU KypuUJiMaraH xapakar
SPKUHJIUTUHUA TAbBMUHIANIN.




1.2-pacm. BupTyaJ peajsink nepyatkajgapu.
Bupryau peajyink KOCTIOMH.
Yoy kocTioM ¢oiifalaHyBUMHUHT OyTYH TaHACH XOJIATUAATH y3rapulllIapHU
Ky3aTHILK Ba TabCUPYaH, XapopaT Ba TEOPAaHUII CE3TMIApUHM, IIYHUHTJEK IIJIEM
OwiaH OMprajauka - BU3yasl Ba SIIUTUII BOCUTACH OYIIMIIN KEepak.

1.3-pacm. BupryaJu peauink KOCTIOMH.
Xumjiap Ba TabM.

XymOyi XuIapHd CUHTE3 KWW Oyiinya uiuiap Oup WuiiaH OpTUK JaBOM
TMOKJA, aMMO HaTwxanapjaH (oiJallaHdIll XaHy3raya KEHI TapKajiraH sMac.
TabM ce3rwyiapuHu 3TKa3WIll COXACUIaru Xap KaHJal MyXuUM IOTYKJap Xakuja
X03Mpua ram nyk.

bomkapuim MmocjiamaJiapu.
Buprtyan myxuT OuiaH ¥y3apo ajloka KWIMII y4YyH CHUYKOHYAHM H4YWTra




YPHATWIITAaH KON Ba XapakaT CEHCcOopJiap, UIYHHHIIEK TyrMadajiap Ba alJIaHTUPHUIL
FUJIMpAKJIapu OYJraH Maxcyc »OWCTHKIap (refimmasyiap, Wands) wimiatuiaim.
Onau OyHal )KONUCTHUKIap TOOOpa cuMcH3 OO KeIMOK/Ia.

FOxopuna ailtu® yTuiran axO0opoT mepyaTKajgapu Ba BUPTYyal peauIHK
KOCTIOMJIapU OOUIKApUII MociaMaiapu cudaruia xaMm UIUIaTUIUIIN MyMKHH.

Bupaamrupum myammosiapu

Opatna SHTM TEXHOJOTHUSUIAPDHU SKOPUM KWW OuilaH OYJIraHuzex,
UCTUKOOIIM 0030pra 4YWKKaH Xap Owp #upuk 23TKa3ub OepyBummap ¥3
MaxCyJOTJIapUHU WIATapU CypHUIIra Ba TEXHUK JSUYUMIApPHH TapKaTHILNra
uHTHIMmaay. llynra kypa, arakuu komnanusuiap VR-rapauTypanapuHy yuKapras
XOJI/Ia yhap y4yH Maxcyc TapkuOHU MIUIa0 dyuKanuiap €ku OyropTMa Kujaaaumap.
Xo3upru Bakraa VR OO30pHMHHHT XapaKaTIaHTUPYBUM Ky4d acoCaH YHHUHUYMIIAp
yuyH Buptyan yiuuamap O0ymu6, Oculus Rift, Samsung Gear VR, HTC Vive,
PlayStation VR Ba Oomikaiap 4nkapuiIm.

bup MuHurapHutypara MyJpKajUlaHTaH ViuHIap Ba OoIIKa TapKUOJIapHU
Oomkacuna yitHatuo Oynmaiinu. [amepnap Typau Xui unuiad 4MKyBYMJIAPHUHT
MHUHUTApHUTYpaJlapd ypTacuja YWUHIAD SKOWJIAIITUPWITYHYA KYTHUILIMAW]IH.
Canoatumiiap, pekiiama OepyBumiap Ba OoImiKa KYIuiad COXajJapHUHT BaKWILIapH
VRuu Te3pok amalira ommpuInaan, arap yjiap KUMMaTO0axo yCKyHaJapHd OOIIKa
BUPTYyaJl peAJUIMK KY30WHAKJIApU YYyH SIHTH, >KyJa XO03U0aiu JacTyp HILIa0
YUKWITAHJIUTY cababiy y3rapTUPUI KEpaK YMACIUTUHU Ouicaap.

VR TapMUHOTYMIApPU yJap Opaculard XM Wyjra KyHWIraH XaMKOPJIMK
BUPTYaJI pEAJUTMKHU OyTyHJIald SHTM OOCKMYTA 0JIUO YMKHUIIIM MyMKUHIIUTUHU XU
owmmann. Iy ca6abmu, 2016 inn gexabp onuaa I'moban Buprtyan Peamnmuk
Viommacu (GVRA) - BupTyan peauuk IIeMIApUHU HIUIA0 YUKAPYBUYHIAPHUHT
HOTIDKOpAT  TAalIKWJIOTH  OynuO,  ymOy  COXaHM  PHUBOKJIAHTUPHILIA
KOMITAHUSUJIADHUHT ~ cabi-XapakaTiapyuHU OWpJAIITHPUINTA KapaTWiraH. YHU
spatumga Acer Starbreeze, Google, HTC VIVE, Oculus, Samsung u Sony
Interactive Entertainment urrupok stau.

GVRA BeO-caliTura kypa, yIONIMaHUHT acocuid mMakcaan VR caHoaTHHUHT
rJ100aJ1 YCUIITN Ba pUBOXIJIAHUIIINTA XUCCa KYIITUIIL. TaIKUKOT YTKA3HIII Ba COXa YIYH
PHT MYXUM MaB3ylap Oyiinua TaBCUSUIADHU UNUIA0 YHKUII YyYyH UIIYA
TYPYXJIApUHHM SpaTUI pexxanamTupuirad. OXup okuoaT, ymdy rypyxJjap HT X1
TaxxprOanapHu UILIa0 YMKaAUIap Ba yJIapHU OYMK paBUllga 0axaM Kypaausap.

bupoxk, 2018 iinn okTs10p xonaTura kypa, spau. GVRA Tamkuin KuauHraHuaad
JesApiau UKKA Wl yTrad, accounuanus eoO-caiituaa 2016 iuwnman 2017 iunraua
oynran na VRau xampab onran «Buprtyan peammuk Ba yHuHr DVRona yuyyH
NOTEHIIMAJIMHA YpraHul» Mabpy3acu nango Oynau. Kypunumwunan, Hupuk
KOMITaHUsIap ypracuja riao0an Kenuinysiapra spumuin VR TexHonmorusnapuHu
TYFPU PUBOKIIAHTUPUIIJAH Kypa KUMUH UII 3Mac.

bupok, yckyHaapau OupiamTapuin Oyinya Xapakatiap JaBOM STMOK/IA.

ynnait kuuo, 2017 #mn 17-uron kyaun NVIDIA, Oculus, Valve, AMD Ba
Microsoft komnanusimapu VirtualLink™ criennukaiusiCHHA TaKIUM 3TIAH, Oy STHIH
aBion VR-rapuurypanapunu ¢akat Outra 1okopu Te3nukna unviaiauran USB
kabenmuaan (Qoigananran XoJaa KOMIIbIOTepiiapra Ba OoIKa KypuiMasapra




yJIaHWII WMKOHWHU OepaguraH OYWK CcaHoaT CTaHgapTtumup (Xo3upjaa
UIUIATUJIAUTaH OMp HeyTa cUMJIap Ba yiaruuwiap ypHura). TabKuJJaHUIIMYA,
VirtualLink VR yuyH maxcyc uiiad yvkmirad. by miem Ba KOMIIbIOTEp HILIa0
YUKapyBUMJIAPUTA SIHTH aBJIOJ] BUPTyasl BOKEIMKHH SIpAaTUIITa UMKOH OepaauraH
ONTHUMAJI KEUUKHIII Ba YTKA3UII KOOUITUATUHU OEpaiu.

Anbarra, Oy €ku OoIlKa ycyJjaa OWpJalITUpUIN Bazudanapu Xajaurada Xaj
KWIMHAY, YyHKHA OOIIKA TeXHOJorusiapaa Oyaranu kabu, acocuiicu 0y KeHUHTH
Hunnapnaa cogup oynaau.

Kenzaumupunzan xakukam (AR): acocuit mywiynuanap.

Kenraiitupunran xakukaT TEXHOJOTHsIapU HUCOATaH SKUHIA Taiao OYyiau,
TEPMUHOJIOTHS XM aHWKJIaHMmarad, Oy “KeHrailtupwiran, BUpTyal Ba OOIIKa
BOKENHMKIap” Makonacuga Oartadcun TaBcuduanran. Bukunmenus Kyhumaru
TabpudIapHu 6epam.

KenraiiTupuiaran Bokeauk (augmented reality, AR) artpod-myxur
TYFpUCHIA MABIYMOTHU TYJAUPUII Ba MAabIyMOTHU WIPOK KUJIMIIHM SXITHIAII
Makcaauia Xap KaHlIald ce3rhp MabyMOTIAPHU HIPOK COXacura KHUPUTHUII
HATHUKACUIUP.

“Kenraitupuiran xakukar” aramacu 1990 iunga Boeing Tomom Konpemom
tagkukoTuncu (Tom Caudell) ToMmoHMAaH MITapy CypHIITaH.

KyTapwiran BOKEIUKHUHT siHA OMp KaH4a Tabpudiapu Mapxyd. XycycaH,
tagkukoTuu Ponang Asyma (Ronald Azuma) 1997 itmnna yuu myHaaii Tu3um ied
oenrmiIagu:

1) BUpTyas Ba peanHu OUpialITUpaIH;

2) peal BakT/aa y3apo TabCUP KUJIAIH;

3) 31 bopmaTuaa uuuIaigu.

[Ton Munrpam (Paul Milgram) Ba ®ymuo Kumumno (Fumio Kishino)
TylHIyHYQJIapuJa KEHTaUTUpWITaH XaKUKaT apajanl XaKUKaTHUHT Oup KUCMHU
o0ymu6, yau rubpun Bokenuk (hybrid reality) ne6 xam ararmasim.

Yoy konnenums 1994 imnpa takmmg kuauaradn. Ammo, 2016 iungax
Oomad, Microsoft y3unmar “HoloLens” wMaxcymoTWHH coTHIIga '"apasarlil
xakukat" atamacuaaH aon porinananuiau 6onuiaau. Ba suam, 6ab3u skcnepTiap
(ckux037apHM €TKa3u0 OepyBUMIIap) MAPTIApPHUA KylHnaaruya TacHu(aanmap:

Kenraiitupuiaran xakukat (AR) - xap xangail KypuIMalapHHHT SKpaHH
OpKaJIu Xap KaHJai pakaMu MabIyMOTJIApHH (pacMiiap, BUI€0, MaTH, rpaduka Ba
Oomikanap) npoekuusiam. HaTwkana, pean AyHE CyHBUH dJIeMEHTJIap Ba SIHTU
MabIyMoTiap OunaH Tynaupwiaad. by opatuit cMapTdoH Ba mIaHmeTiap,
KEHIAUTUPWITAH PEAJUIMK KY30WHAKJIapy, CTAalMOHAp OJKpaHjap, MPOCKIIMOH
MocjaManap Ba OOIIKa TEXHOJOTHSJIAp Y4YyH JdacTypiap €paaMmuaa amalira
OIIMPHIIAIINA MyMKHH.




1.4-pacM. KeHraiiTupmjiran Xxakukat

Apanam xakukat (MR) - y4 ¥140BIM BUPTYal 00BIKTIAPHUHT TPOCKIHICH
¢ku (u3MK KocMocharu rojorpammainap. Buprtyan o0B3kT arpoduga
XapakaTJIaHWINra, YHA Xap TOMOHJAH Ba 3apypar OyiraHjga WYKapuiaH
TEKIIUPUIITa UMKOH Oepamu. by, Kompa Tapukacuja, Maxcyc >KUXO3JapHU
(xy30itHaK €ku TyOysFa) Tanad KUIau.

AR TexHoJIOrHsicHM KaHaal MILJIAIU

Bapua xonarnapaa KygyalTUpUITaH XaKMKaTHU SIPATUIITHUHT YMYMUH cXeMacu
Kyhnaarnya: AR KypuJIMacMHUHT KaMepacu XaKUKUi OOBbIKTHUHT PAaCMUHU OJ1a/IH;
KYpUJIMAaHUHT JacTypuid TabMUHOTH HaTWXaja TMaijgo OYnaraH TacBUPHU
AHUKJIAWIM, TACBUpPra MOC KEJIaJuraH BU3yall KYIIMMYaHW TaHJIAWIA €EKHU
XucoOJaian, XaKWKWH TAaCBHUPHW YHWHT KOMIUICKTH OWIaH OWpIAITHPaId Ba
BHU3yaJIM3allisl MOCIaMacu/1a SKyHUM TaCBUPHU HAMOMUII Tadu.

bu3z KeHraWTHpuiraH BOKEJIMKHU SPATHII TEXHOJIOTHUSICHHM  CaHOaT
YCKYHAJIApUHU JUATHOCTUKACH €KUM YHU OOIIKAPHI yUyH (Poii1aaHUI MUCOIHIaH
doitnananran xonna 6atadcun Kypubd YMKaMus.

AR Owian wunia® yukapuinjga WIUIANI yY9yH BUJEOKaMepa Ba TETHIILIN
JACTypuld TabMHUHOTTa J3ra CcMapThOH, IJIAHIIET €KW aKUId Ky30WHaKIap
KYJUTaHWJIa . Arap BHJICOKAMEPAHUHT OOBIKTUBU OOBIKTra (KMXO3HHHT OUp
KHCMU) KapaTWiraHd 0yiica, JacTyp YHH OJIMHAAH OeNTuIaHTaH MapKep OpKajau EKu
OOBIKTHUHT HIAKJIMHU TaxXJIWJI KWITaHJIaH CYHT TaHUUIH.

OOBIKTHU TaHMO, AACTypUil TabMHHOT KOpPXOHa cepBepuia €ku OyiyTaa
YKOMIAIITaH y4 YIIYOBIU paKaMmJid O0BIKTra yJIaHa u.

Keitun AR kypuiMacu kepakiau MabiyMOTJIapHHM IOKJIa0 oJjlald Ba yHHU
OOBIKTHUHT pacMura Kymuo kysau. HaTwxanga, kopxoHa XOIUMH 3KpaHaa (EKu
KY30ilHAK OpKaJM) KUCMaH XKUCMOHHMI XaKUKATHU, KUCMaH pPakamJil KYPUHUIIHU
kypanu. Ly Ounan Oupra, ymoly *UX03HU OOMIKapyBYH ONEPATOp Ba TabMHUpJIAIL
Oyin4a Mmytaxaccuc OuTTa o0OBIKTIra Kapad, Oaxkapwirad (GyHKIusIapra MyBo(QuK
TYpPJIA XWJI KEHTAUTUPWITaH BOKEIMKHU Kypaauiap. TabMupiiall ycTacy Uil BaKTH




¢ku, alTranjga, Xu3MmaT KypcaTuiaaural acOo0-yCKyHaHUMHI MabiyM Oup
TYTYHUHUHT MII XapopaTu TYFPUCUIATH MabIyMOTIApHU KYypuinu MyMKUH. AR
KypHJIMAacH oreparopra oObIKTHU OoUIKapuIira EpjaMm 6epaau - CEHCOPIU dKpaH,
0BO3 €KM UMO-HILIOpaTiap OpKaJid. XOAUM XapakaTianaérrangaa AR aucriieinHuHT
XaKMHU Ba WYHAJIMINM aBTOMATHK paBHILA YPHATHIIAIU, KEPAKCU3 MABIyMOTIAp
HYKoaau Ba SHTU MabJIyMOTJIap maiao Oymaam.

Vu ¥maosmu pakamiiu mojen CAJl-nan doinananrad xoiaaa (ogaTaa 00b3KTHH
PUBOXKIAHTHPUII OOCKMYMIa) €KUM YOy >KMXO3HU pPaKaMIAIITHPHUII OpKaJId
apaTwiagy. Yoy pakamian ay0na OOBIKTHUHT XOJaTH TYFpHUCHIA, ¥3U, axOopoT
TU3UMJIAPU Ba TAIIKUM MaHOalapJaH OJMHTaH MabJIyMOTIApHU TYIUTaWIu. YHHUHT
épaamMu OunaH KEHTaWTUPWITAH pEAIMK JAacTypu KEHrauTHupuianO, OOBIKT
MabJIyMOTUTa €K YHHHT aTpopuaard pacmMra aHUK MablIyMOTJIapHU
YKOMIAIITUPALIH.
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1.5-pacm. AR-uu INTERPIPE STEEL-na I T-Enterprise-aunr
SmartEAM eunmMuia Kyjajaam MUCOJ

AR pacrypjaapunm amajira ommpuin

KenraiiTupmwiran BOKEIWKHM KEATHPpUO YHKaApaJWraH KypuiMallapHU
Kyiuaaru rypyxJjapra Oy MyMKHH.

Mob6un kypunmanap. bynapra mianmetiap, cmapTdoHniIap, Ky3oiHakiIap Ba
y30K MyZJAaT/ia KaTTaJallTUPUITaH XaKUKaT JIUH3aJapy KUPAJIH.

[Tnanmernap Ba cMapT(OHIAp YIYH Maxcyc acTypuil TAbMUHOT YpHATUIITaH
oymumm kepak. MacajiadH, KEHraTUpuiraH XakKukar Opaysepiapu, MacajaH,
Wikitude, Layar, Blippar €éku maxcyc gactypiaap (xycycan, Windows Phone uchun
City Lens) cmaprdoniap Ba TmJaHIIETIapra YpHATWIHAIIA MYMKHUH. YOy
Opay3epnap (QolifasaHyBUMHHHT >KOMIAITaH >KOWWra, JAYKOHJapra, kademapra,
yKapara Oepulll MyHKTJIapura, Xu3mMaT KypcaTuil moxooyanapura Ba Oolikaiapra
AKUH OVYiraH JWMKKaTra ca3oBOp JKOWJIApHU KYpCaTUIIM, IIYHUHIZEK OOIlIKa
doiinanu pyHKUMATApHA OaKapUIIA MyMKHUH.




1.6-pacm. KeHraiiTupuiiran XakukaT y49yH MOOWJI KypWjiMaJiap

KenraiitTupuiaran xakukar ky3oiiHakiaapu - Oy AR Owran unuiam ydyH
Maxcyc SpaTuiras, TYJIUK KypuiMa. Yap, akcapusiT XoJuiapja, rojiorpaMManap Ba
MabIYMOTJIApPHU peajl MaKOHra TYIIMpa OJHUINAI{, aMMO VJIapHU >KUCMOHUMN
oOBbaKTIapra OofnammMaiiau. Aciunaa, Oy Gakat CU3HUHT KY3WHTHU3 OJIAMAa SKPaH.
OHr wMmamxyp ky3ouHakimap Oy Google Glass (2018 imnma  ojpawuii
doitnananyBumiapra 2.0 Ba 3.0 Bepcusnapu, kommnanusuiap - 2017 iun Bepcusicy,
Google Glass Enterprise Edition). Vuzix Blade, Epson Moverio, Sony SmartEeglass
ynap O0wran pakoOaTmamanu. Google Glass Ounan Takkociaranaa, ymoy Ba O001ka
KEHTAaWUTHUPWITaH pEAUIUK KY30MHAKIApU Aap30HPOK Ba ap30HPOK - OJJIHM
dbolinananyBuniIap yJaapHu pacMUl caiTiapaa COTUO OJUIIIapU MYMKHUH.

AmMmo Microsoft HoloLens, Magic Leap One Ba Meta 2 ky3oitHaKiIapu
aJUIaKA4YOH apajall XaKWKaT Ky30MHakiIapu, SbHU. yJap CU3ra XakKUKHil JyHEra
OOFNaHTaH BUPTyal OOBIKTIAP OWIIaH WILIAIITa UMKOH Oepau.

1.7-pacm. KeHraiiTupuiaran Xakukar Ky30iHaK/Iapu.

KyTapunran xakukatr y4yyH JUH3QJIap Xald XaM KeJaXak TEeXHOJOTHSCUIUD.
Nnura® yukyBumiaap JWH3AJIApHU OOIIKAPUINT TU3UMH, MHHHATIOpA KaMepacw,
anteHHa, LED Ba Oomika onTOeIeKTPOHUK TapKUOMI KUCMIIAPHU Y3 MUYWTa OJTaH
maddod osKpaHTa aWIAHTHPHINTA XapakaT KWiIdmaad. XycycaH, Samsung
aJTAKAYOH aKJUTM KOHTAKTIIM JIMH3AJIap YYyH NMaTeHTHU Tommmpran Ba Google xam
ymoy hyHamumiga unuiaMmokaa. AMMo OyHaai KypuiaMmanap 5-10 dungaH keluH




0030pra YuKaau.

1.8-pacM. KeHraiiTupuiran Xxakukat JMH3aJapu.

Cranmonap kypuiamanap. by teneBusop, kommtorep skpanu, KuneCt kabu
VUUH KOMIIOTepU Oynuid MyMKHH. TeneBH30p dKpaHUJa ajulaKayoH
KaTTaJalITUpUITaH pacMm  Kypcatwiaau (0y kynmuH4a ¢GyTOOT Ba XOKKEH
VUUHIApUHUA TPaHCISIUS KWIKII MaTuaa pyi Oepaan), KOMIIOTEP YUyH MHUCOJ
"Google" xaputacu "Cywbuil Hymgom" pexumuga, KydaJlapHUHI HOMIIAPU Ba
JMKKATra ca30BOp KOMIAapu CyHBUU HYJI0LI pacMura ypHatuiaran oyica. bab3an
KEHT 2KpaHJIM dKpaHjapiaH (oiiianaHnuiany, IIyHUHTACK, TaCBUpIapHU Hadakat
JKpaHiapra, Oajkd HCTalIraH CUPTra XaMm cyparra OJuIira Koaup OyiraH
MPOEKIMOH TU3UMIIAp KYJUTAaHUIIA U,

Maxcyc Bocuranap. bymapra, macanaH, xapOuil ydyBUMIap y4yH Maxcyc
nyOyirangap Kapaau. YUyBYM Y9yH MYXUM MabiIyMoOTjiap AyOyJjiFa olHAacHaa akc
Taau Ba y acOoOiiap maHenura KapamaciaH CE3WIIM MYMKHH Ba Iy OuWjaH
KUMMaTJIM COHUSJIApHU Texamra Koaup. Kymruna OyHnmail Tu3umiiap OOIIHU
Oypuil €Ky y4yBUM KOILJAPWUHHM CHJDKUTHUII OPKAJIM HHIIOHTA OJUIITa WMKOH
Ooepamu. bemmnuu aBnmox kupyBunm @-35 nyOynracu MIyHYIMK 3aMOHABHM
TEeXHOJIOTUsIIapAaH (QoinanaHagukd, y4yBYM XarTo caMoy€THUHT 1maddod
OynMmarad TaHacH OpKaJId XaM KYpHUIIl UMKOHUSITUTA dTra. by AyHEnaru sHr KUMMaT
nyoynra OYynub, yHuHr Hapxu 400 MUHT JoJUlapjaH oOmaad Ba OpPUTAHUSIIUK
MyXaHJIMCTap ajJIaKauoH YPHATHIITAH TYHTH KYpPHIL TH3UMUTa 3ra Oyiaran xapouit
Y4YBUMJIAp YUYH TyOYyJFaHU U0 YUKIUIap.

“Axyua 1yOysFa’” HUHT XUMOSI OMHACHIa MOTOLUMKITHUHT TE3JIUTH, HYHAJUIIIH,
MaTHJIM Xabapiapu Ba Oomika Kyn Hapcanap akc strupwirad. lynra yximamn
TEXHOJIOTHUS MabJIYMOTHH aBTOMOOWJIHHUHI OJIJT OWHACcHUJla aKC OSTTUPHUII YUYyH
UIUIaTUIAIN.

Cyurru 20 #iun nunna Boeing kaben cuMiapuHU UIUTA0 YUKAPUIIT BaKTUHU
KaMalTUpaaurad Ba yJapHU UILIa0 YMKapUIIIArd XaToJapHu Oaprapad sTaauraHn
TU3UM U3JIaMOKJ1a. bopTim camonér Tu3umitapu cumiiap Ba kKabesiap OmiaH y3apo
OOfNlaHTaH KY1u1ad TapkuOuil KUCMIIapHU Y3 uMuura onaau. YiaapHuHr Boeing 747




CaMOJIETUJArM YMYMHUH Y3YHJIUIH, MacajaH, 250 KWJIOMETpHHM TalIKHJI 3Taau.d
Cumnap Maxcyc mabioHra OWHOaH ETKM3WIMO, ylIaHaau, WIYHAAH CYHT yJap
ypaljiraH Ba CUMJIAPHUHT y4Jlapura yjaaruuiap ypHatuiaau. byHnail umn y30K BakT
Tajab ATaau Ba xatonapra ayd keiaaau. 2014 iun 6omuaa komnanus Google Glass
KY30MHaK IuiaTgopMacua KEHrauTUPUIITaH XaKUKaT SYUMUHU TakauM 3Tad. AR
TEXHOJIOTUSICUHHU >KOPUM ATUII OpKajdu HILIa0d YuKapuil BakTUHU 25 ¢dousra
KUCKapTHpHUIl Ba XaTojapHu 50 ¢ousra KUCKAPTUPHUIIT MyMKHH OV .

Bupmyan éa kenzaumupunzcan Xaxukam. “BUpTyan BOKCIUKHHU KyTIaWUII
OwtaH apanamTupud FOOPMACTHK Kepak. YJIapHUHT TyO (hapKu IIyHIAKH, BUPTYyal
SHTU CYHBUH NYHEHW Kypaau Ba KCHTaWTHPWITAH XAaKUKAT (akaT WHIAUBUIYall
CYHBHI dJIEMEHTIIApHH peall AyHE UAPOKUTA OJIUO Keau.

1994 #innma Pol Milgram Ba Fumio Kishino apamam xakwkatHu (Mmixed
reality, MR) “Buptyan y3mrokcus (VC) derapanapu opacuaard XxamMmma Hapca” ned
Oenruiarad, Oy epja BUPTyall y3IyKCU3 TYJIMK BOKEJIMKIAH TO TYJIaIUTuia BUPTyal
MyXHTraya 4y3uiirad. XakukaT Ba YHUHT nuujaaru ¢asmnar. "

AbHU, ymlOy KOHUEMIMAIa KeHraUTUPWITaH XaKuKaT apajiall XaKUKaTHUHT
dakar Oup Kucmura aitmanamgu, yau ruopun xakukat (hybrid reality) ne6 xam
aTaliaiu.

2018 iun mait oitra Mountain View-ga 6yiau6 yrran xap uiru Google 1/ O
(éxu 1/0) xoudepenusacuna (nona). Kanmudpopuus mrarugaru Ciaii basop (Clay
Bavor), AR Ba VP 6onuturn, “VR/MR/AR/RR - 0y amoxuaa Ba aHHK Hapca 3mac.
By Typiu xunm Hykramap ydyH Kynai Epnuknapaup”’ (YmOy é€3yBmaru RR
KHCKapTMacH XaKUKUH BOKCIIMKHY - XaKUKAW BOKCITMKHY aHTJIaTa/IH.

Kneit baiiBop ¥3 6aéHoTrra nzox 0epud, KyluaruiapHy KymumMya KUIIu:

“Arap VR Ba AR cnekrpna ukkuta HykTa O0yJca, yHIa CIIEKTpHU HUMa /€0
aTammMu3 Kepak? by ospaa 0ab3m Fosjap MaBXKyId: HMMEPCHB XHCOOJAII,
MaBXyJJTUK OujaaH XucoOjaml, >XHCMOHMM XHCOOJIalll, TEPIENTUB XHCOOIaIll,
apaJanr Xakukat €Ki UIMMEPCHB XaKUKaT. YOy TeXHOJIOTHS STHIY Haigo OYyraH Ba
Ou3 Xanu xaM TabpudIapHu TaHJIAll YIYH y30K UYITHU 00CHO YTMOKIAMU3, aMMO
X03upra Keamb yHH UMMEpCHB XpcoObar Ae6 araitMusz.”

by xonga “ummepcuBe” HUHT Tabpudu “onamra OMp BAKTHUHT Yy3upa Oup
HEeYTa UAPOK KUJIUII KaHaJUTapu (KYPUIIL, SIIUTHUII, TETUHHUII, XU) OPKAIU TabCUP
KVWUTHII OWJIaH KYTT KUppaJin’ JIeTaH MAbHOHM aHTJIATaIH.

Kypunu6 typubauxu, Ilon Munrpam Ba @ymuo Kuimpo TepMuHOIOTHsACHIA
apajialiral XakMKaTHU sipaTtaguraH Oapua TexHosorusiap, Kieit baiiBep Outra
Myanaraa, ad3apoK MMMEpPCUB axOOpOT TEXHOJOTUSJIAPUHHU OUpIAIITHUPULITHU
Takau( KUIMOK/IA.

Wurmm3 Ttwimpard Bukunenawsga MIyHWHTIGK KEHTAUTHPUITAH XaKHKaAT
(Extended reality (XR umu Cross Reality)) caxudacu mapxyn 0yimu0, yaaa “XR
- Oy OyTyH Xa€T CeKTpUHU," TYIHUK XaKUKUK ~NaH" TYJIUK BUPTyaa ‘ravya OynraHn
PEATMKHUHT KOHIIETIIUACHIA TylIyHapau Oynran TymryHua 6op- I[lox Munirpam
TOMOHHJIAH >KOpHM dTriran (asunarnap”. SAbpHu, Oy aXpartuil, aciauaa, ‘‘apajani
XaKHKaT aTaMacHhra Moc KeJIaau.

Ba mynunraek, XR éxu Cross Reality (“xou-xakukat” éku “X0ou-XaKukar”
ne0 Tap)KUMa KUJIMHUIIA MyMKWH, XaJIA Tap)KUMa KWIMHTaH BApUAHT MaBXKYy/]l SMac)




nabpBo Kwiaguran X-Peamutit (X Reality (XR)) caxudacu KeHr >XuXo3jlapHH
Kampab onaau Ba BupTyan xakukar (VR), apanam xakukat (MR), keHraiTupuiran
xakukat (AR) yuyH Tapku0 sipaTtuiira UMKOH OEpyBUM JACTypHH TabMHHOT, Iy
KyMIIaJlaH CceHcopiu uHTepdeiicnap, nactypiap Ba wuHppary3wimanap! -
krHeMaTuk Bokeauk (CR).

Ymby caxudana myHunraek, 1960-tiunnapaa 6onutanran X-Peanutii Ba XR
aTaMaJlapUHUHT TIala0 OYIuIM Xakuja XuKos KwmmHaau. 2016 un mai oimaa
[TnxBana XR KuckapTMacHuiaH BUPTYyaJl, apajiall Ba KEHFAaUTUPUIITaH XaKUKaT y9yH
ymMyMuii atrama cudatuna povigananumrau 6ounutagu. Kesun Xoiic (Kevin Joyce),
VRFocus 6o myxappupu, 2018 #iun 1 mapr, y3ununr "AR, VR, MR, RR, XR: A
Glossary to the Acronyms of the Future» makomacuma Tabkuiaranuaek: “SHru
TEHJEHITUS Xap KaHfail YOy sSHTU TeXHOJOTUsIapaaH (GorganaHaaurad TapKuo
“XR” ne6 6enrunanrad. [y 6unan 6upra, XR kuckapTMacu “y3apo XakukaTr’ HA
aHUKJA yuyyH XaMm Kyiuanuiaan, 0y AR, MR Ba VR ycymnapunu oupnamrupran
Xap KaHjay ammapat Bocutacy; Mmacanad, Google Tango.”

[Myngait kuiub, Ouzga sgHa OUp YMYMIAMITUPYBYM aramMa MaBxKy/l
(BocHTAauMIIMK Ba apanail xakukaTt ounan oupra) - XR. Ammo Oy Xxammacu smac.

“bollka BOKEJIUKIap” pyHxaTy KyWHIArujaapHU y3 NUUra OJIIIA MYMKHUH:

Visuo-haptic mixed reality (VHMR) - Oy Bu3yay-TakTui1 apajiai XaKukaT -
BUPTYyaJl Ba peasl OOBIKTIAPHUHT BU3yall Ba TAKTHJI XUCIAPUHU OUPIAIITHPHUIIT
KOOMIMATUra 3ra OYiIraH apajiai XaKukaT TApMOFU.

360 Buptyan xakukaTr (€xku 360 VR, €xku mobun VR), y “unrepdaon Ba
XasOKOHJIM TapkuO cudaruia, (oiganaHyBUMHM TYJIUK Ypald ONTraHaek, Iryé y
CaXHAaHMHI ypracuga TypuOau. VYmlOy TapkuOHUM HCTaNraH KypuiIMaaaH
doitnanannO Kypuil MyMKHUH Ba 'y (hoiiJalaHyBUMTra UCTANITaH HYHAIMILIA Kapalira
UMKOH Oepaju ... By doiinaianyBunHu naccuB TOMOIIA0OWHIaH (aosi ToMOIIaOuHra
alllaHTHpa U, YYHKH y UCTaIraH >KOHJa TOMOINA KHWJIHWII HWMKOHHMSTHUTA Jra.
““bynnmaii Tapku6”’ ne0 HOMIJIaHTaH BOCHUTaJaH (polajaHraH XoJjjaa SpaTUIIajIu.
360 gapakayiy TOPTUIIUIIHU TabMHUHIAaauran 360 kamepanu.

bupok, ckenTukiapHuHT ¢uKpura kypa, OMpoH Oup HYHaNMIITa Kaparil
BUPTYaJl BOKEIMKKA KUPUIITHY aHTIIaTMaii . 360 kamepara VR TepMUHOTIOTUSCUHA
KYJUTaiiIuraH MapKeToJIoTNiap, Xeu OynMaranja, OexoclaH cy3 OupuKManapuaaH
boimanannmann. SR (substitutional reality, anmamTupumn —XakKuKaTH)
SImoOHUSTHUHAT RIKEN dusuka-Kumésuit TagkukoTt HNucturytn
naboparopusiiapuga (paHTacTUKa Ba BOKEIUMKHU OUp-OupiapujiaH ujean Tapsia
axpaTud OYIMaiinuran Tap3ga OWpIAIITHUPAIUTaH ‘‘XaKUKATHU aJIMAIITHPHUIIL
TU3UMU” UNUIa0 YMKWITaH. TeXHOJOTUK PUBOKJIAHUIIHUHT YIIOy Oockuuuaa Oy
aTaMa CHHOHHMM Je0 KapajiWinhn MyMKHH. Bupryan peammk. AMMO y30K (EkH
YHYAJIMK Y30K OVIMaran) KeJlaKakKHH SpaTHUIl MyMKHH ...

Simulated reality (cumynsaius KUIHHTaH €KUM CUMYJISIIAS KATHHTaH XaKUKaT).
by xakukunii Xakukatnan ¢hapk Kuiud OynMaiinuran gapasuii BoKenuk. CUMymsiys
KWIMHTAH BOKEIHMKAA CHUMYJSIIUS WUYWa SIIaéTraHIapuHA  OWIIMIN  EKU
OMJIMACITUTH MYMKHUH OYJTaH OHTJIM MaBXyAoTiap OYnuiu MyMKuH. by Xo3upru
TYIIYHYaaH, TEXHOJOTUK JIPUIIUII MYMKHH OYITaH BUPTyal XaKUKATIaH KyJa
dapk kumagu. BupTyan BOKEIMKHM XaKUKATAAH aKPaTHI OCOH; YHJA HIITUPOK




STranjiap Xe4 Ka4yoH OOoImJaH KeYupraH HapCaJlapuHUHT Tal0uaTura mryoxa
KuiMaiuinap. CuMyInisius KWIMHTAH BOKEJIMK, aKCHHYA, XaKUKATAAH aXKpaTHIl
KUIUH KM UMKOHCH3 OYJ1a/Iu.

adl

1.9-pacm. BupTtyas Ba KeHraiiTHPWJITaH XaKMKAT
baw3an Oup Xui1 HapcaHW aHTIATaIUTaH aTaMaJapHUHT KYTUIMTH, KACMaH Xap
OMp KOMITAHUSHUHT KEHTaUTUPWITaH XaKUKAT TEXHOJIOTUSIApU YUyH Y3 HOMIIApH
OMJIaH YNKUIIIN.

Amaliy bajarish uchun vazifalar.

1. Kenraitupunaran XxaKkukaT HuMa?

KyTapuiran BOKEIMKHUHT XyCYCHUSITIapHU KaHai?

Kenralitupmwiran XakukaT BHUpPTyal BOKEIMKIAH HHUMAacu OuiiaH (apk

Knitaau?

KaTrranamrupuiran Xakukat MocjaaMajiapyd KaHIal MaBxya?

Kenratupuiran XakMkaT KaHaan UIiann?

Bupryan peaumk Huma? BupTtyan peaniuk TH3UMHA HUMa?

Buptyan pealuIMKHUHT KaHAal Typjaapu MaBxya?

VR 1ynuk 3pPexTnHuHr XycycusTiapu Kanam?

. Tynuk s¢pdexmn3 VR kangai xycycustiapra sra?

10 YMmymuit undparysunmacura acociaanran VR xycycusitinapu kanmai?

11.VuTepHer TexHoONOTHWsIapura acociaHraH VR-HUHT XyCycusITIIapu
KaHjgau?

12.Buptyan peavk mjieMyd HuMa?

13.Buptyan peamuk nepyaTkaJapuHUHT Bazudanapu HUMagad udopar?

14.Buptyan peayiuk KOCTIOMUHUHT Bazudanapu KaHaai?
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1. BuptyanpHass  peaJbHOCTb Kak  HOBas  HMCCIEAOBaTellbcKas U
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issledovatelskaya-tehnologiya-i-obrazovatelnaya-sreda

3. https://www.it.ua/ru/knowledge-base/technology-innovation/virtualnaja-
realnost-vr
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4. 11setkoB B.A. JIOIIOJIHEHHA S PEAJIBHOCTD // Mexnynapoaabiii
YKypHaJ MPUKIAAHBIX U QyHIaMeHTanbHbIX uccienoBanuil. — 2017. — Ne 6-2. — C.
211-212; URL.: https://applied-research.ru/ru/article/view?id=11650 (nara
obpamenus: 28.06.2020).

5.4to TaKoe VR, AR U CMeIIIaHHAas peabHOCTb.
https://vc.ru/education/39700-chto-takoe-vr-ar-i-smeshannaya-realnost-sayty-
prilozheniya-i-stati-kotorye-pomogut-razobratsya

6. AR — Jlononuennas PeansuocTs. https://habr.com/ru/post/419437/

2-amaliy ish. Kompyuter ko‘rish: Signal va tasvirlarni tahlil gilish (2 soat)

Amaliy ishning maqgsadi — Kompyuter ko ‘rish tasvirlarga ragamli ishlov
berish, tasvirlarni tanib olish sohasida bilim va ko ‘nikmasiga ega bo ‘lish.

Nazariy gism
Computer Vision - bu kompyuterlar va boshga avtomatlashtirilgan tizimlar

orgali tasvirlar va ko‘rinishlarni tushunish va aniglash bo‘yicha tizimdir. Ushbu
texnologiyalar juda keng go‘llaniladi va bir nechta sohalarda foydalaniladi, masalan:
San'at — Computer Vision texnologiyalari, san'atda muhim bo‘lgan tasvir va rasm
ma'lumotlarini tushunish va o‘rganish uchun foydalaniladi.

1. Tibbiyot - Tibbiyot sohasida, Computer Vision tizimlari, radiografiyalar
va tomogrammalar kabi tasvirlarni tushunish va aniglash uchun foydalaniladi.

2. Transport - Kompyuter Vision texnologiyalari, transport sohasida
avtomobillarning yurishi, avto yo‘Ini tushunish, avtomobilni identifikatsiya qgilish va
boshga amallar uchun foydalaniladi.

3. Xavfsizlik - Xavfsizlik sohasida, Computer Vision tizimlari, video
nazorat, yagona nazorat va yuk transport vositalarini kuzatish va aniglash uchun
foydalaniladi.

4. Reklama - Marketingda, reklama va turli xil marketing kampaniyalarini
tashkil etishda, kompyuter Vision tizimlari tasvirlarni yoritish, ma'lumotlar
to‘plamasi va ma'lumotlar tahlil gilishda qo‘llaniladi.

Bunday kabi sohalar ganchalik keng bo‘lsa-da, Computer Vision tizimlari
hali ham yanada rivojlana oladi va yangi xususiyatlar va imkoniyatlar qo‘shib
boriladi. Computer Vision sohasi o‘rganish uchun quyidagi roadmap tuzilishi
mumkin: Asosiy algoritmlar va tushunchalar - Computer Vision sohasini o‘rganish
uchun asosiy algoritmlar va tushunchalar bilish kerak. Bu algoritm va tushunchalar
orgali, tasvirni tahlil gilish, aniglash va tasvirni sinash mumkin.

1. Programmalash tillari - Computer Vision sohasi o‘rganish uchun
Python, MATLAB, R, C++, Java va boshqa tillarni o‘rganish kerak.



https://vc.ru/education/39700-chto-takoe-vr-ar-i-smeshannaya-realnost-sayty-prilozheniya-i-stati-kotorye-pomogut-razobratsya
https://vc.ru/education/39700-chto-takoe-vr-ar-i-smeshannaya-realnost-sayty-prilozheniya-i-stati-kotorye-pomogut-razobratsya
https://habr.com/ru/post/419437/

2. Bo‘sh ishchilar uchun uyali ilovalar va kutubxonalar - OpenCV,
TensorFlow, PyTorch, Keras va boshga bo‘sh ishchilar uchun uyali ilovalar va
kutubxonalar bilan tanishish kerak.

3. Datatahlil - Computer Vision sohasini o‘rganish uchun data tahlili katta
ahamiyatga ega. Bu maqgsadda, numpy, pandas, scipy, scikit-learn kabi ilovalarni
o‘rganish kerak.

4. Kompyuter grafikasi va tasvir ishlash - Computer Vision sohasini
o‘rganish uchun kompyuter grafikasi va tasvir ishlash asoslari kerak. Adobe
Photoshop, GIMP kabi dasturlarni o‘rganishingiz mumkin.

5.  Amaliyot va loyihalar - Computer Vision sohasini o‘rganish uchun
amaliyot va loyihalar ustida ishlayotgan bo‘lishingiz kerak. Bu, o‘rganish jarayonida
kompyuter Visiondagi muhim amallarni bajarishga yordam beradi.

6. Tayyor kodlarni o‘rganish - O‘zingizni tajribangizni oshirish uchun
tayyor kodlarni o‘rganishingiz kerak. Bunday kodlar GitHub, Kaggle kabi
platformalarda yoki bo‘sh ishchilar uchun uyali ilovalarda topilishi mumkin.

Siz bu roadmap orgali Computer Vision sohasini o‘rganishga boshlay olasiz.
Buni amaliyotda joriy gilish va yangi xususiyatlar bilan yangilanish davom etadi.
Computer Vision, tasvirlarni va video xabarlarini tahlil gilish, aniglash va tasvirni
sinashga yordam beradigan bir necha asosiy tushuncha va algoritm asosida
yuritiladi. Quyidagi asosiy tushunchalar va algoritmlar Computer Vision sohasida
katta ahamiyatga ega:

1. Tasvirni binarizatsiya qilish - Tasvirni binarizatsiya qilish, tasvirlarning
mavjud bo‘lgan o‘q va rangli elementlarini ayirishni tashkil etadi. Bunday
binarizatsiya algoritmlari orqali, tasvirlarning moslashuvchanligi va yugori darajada
aniglash, kengaytirish va ko‘chirish imkoniyatlari mavjud.

2. Yuzani aniglash - Yuzani aniglash, tasvirlarda yuzlarni aniglash uchun
go‘llaniladi. Bu tushuncha uchun Face Detection algoritmlari, masalan, Viola-Jones
algorithm yoki Haar-Cascade Classifier o‘rganish kerak.

3. Tasvir segmentatsiyasi - Tasvir segmentatsiyasi, tasvirlarni tahlil gilish,
tasvirlarning moslashuvchanligini va elementlarini aniglash, tasvirlarni bir nechaga
bo‘lish va gism gism tahlil gilishni o‘z ichiga oladi.

4. Tasvir tahlili va sinash - Tasvir tahlili va sinash, tasvirlarni tark etish,
o‘lchash, shakllantirish, kengaytirish va boshga ko‘plab amallarni bajargan holda,
aniq natijalarga erishishni ta'minlaydi.

5. Yig‘indilar tahlili - Yig‘indilar tahlili, yig‘indilardagi ob’ektlarni
aniglash va ko‘rsatkichlarini o‘lchash uchun go‘llaniladi. Bu tushuncha uchun
Cluster Analysis va Object Tracking algoritmlari keng go‘llaniladi.




6. Neiron tarmoglari - Neiron tarmoglari, yagona yoki ko‘p gatorlardan
tashkil topgan ma'lumotlar tizimi orgali ma’lumotni ifodalash va tahlil qilish
imkoniyatlarini ta’minlaydi.

7. Konvolutsiya neyron tarmoglari - Konvolutsiya neyron tarmoglari,
tasvirlarni aniglash va sinash uchun mo‘ljallangan holda yaratilgan, shu jumladan,
tasvirlarni gism gism tahlil gilish, o‘lchash va tark etish imkoniyatlariga ega.

Tasvirni tanib olishga ganday o ‘rgatilgan.

Kompyuter tasvirni odamlardan juda boshgacha ko‘radi va gayta ishlaydi.
Kompyuter uchun tasvir shunchaki piksellar to‘plamidir - vektor tasvir yoki rastr
sifatida. Rastrli tasvirlarda har bir piksel panjara shaklida, vektor tasvirda esa turli
rangdagi ko‘pburchaklar shaklida joylashtirilgan.

Ma’lumotlarni tashkil gilish jarayonida har bir tasvir toifalarga bo‘linadi va
jismoniy xususiyatlar chigariladi. Nihoyat, geometrik kodlash tasvirlarni
tavsiflovchi teglarga aylantiriladi. Ushbu bosgich - tasvirlarni yig‘ish, tartibga
solish, etiketlash va izohlash - kompyuter ko‘rish modellarining ishlashi uchun juda
muhimdir.

Chuqur o‘rganish ma’lumotlar to‘plami aniq ishlab chigilgandan so‘ng,
tasvir tanib olish algoritmlari tasvirlardan nagsh chizish ustida ishlash.

Yuzni tanish:

Al insonning yuz xususiyatlarini xaritalash va ularni chuqur o‘rganish
ma’lumotlar bazasidagi tasvirlar bilan taqgoslash orgali yuzlarni tanib olishga
o‘rgatilgan.

Ob'ektni aniglash:

Tasvirni aniglash texnologiyasi tasvirning tanlangan gismidagi qiziq
ob'ektlarni aniglashga yordam beradi. Vizual gidiruv birinchi navbatda tasvirdagi
ob'ektlarni aniglash va ularni Internetdagi tasvirlar bilan solishtirish orgali ishlaydi.

Matnni aniglash:

Tasvirni aniglash tizimi, shuningdek, tasvirlardan matnni aniglash va optik
belgilarni aniglash yordamida uni mashinada o‘giladigan formatga aylantirishga
yordam beradi.

Tasvirni aniglash tizimi jarayoni.

Quyidagi uchta gadam qaysi tasvirning fonini tashkil giladi tan olish ishlari.

1-jarayon: Ma’lumotlar to‘plamini o‘rgatish

Tasvirni aniglashning butun tizimi rasmlar, tasvirlar, videolar va
boshgalardan iborat o‘quv ma’lumotlaridan boshlanadi. Keyin neyron tarmoglar
nagshlarni chizish va hislarni yaratish uchun o‘quv ma’lumotlariga muhtoj.

2-jarayon: Neyron tarmog‘ini o‘rgatish

Ma’lumotlar to‘plami ishlab chigilgandan so‘ng, ular neyron tarmoq
algoritmiga kiritiladi. Bu tasvirni aniglash vositasini ishlab chigish uchun asos bo‘lib
xizmat giladi. a yordamida tasvirni aniglash algoritmi neyron tarmoglarga tasvirlar
sinflarini tanib olish imkonini beradi.

3-jarayon: Sinov

Tasvirni aniglash modeli sinovdan o‘tgandek yaxshi. Shuning uchun, o‘quv
ma’lumotlar to‘plamida mavjud bo‘lmagan tasvirlar yordamida modelning




ishlashini sinab ko‘rish muhimdir. Ma’lumotlar to‘plamining taxminan 80% dan
foydalanish har doim ogilona namunaviy trening golganlari esa 20% model
sinovlarida. Modelning ishlashi aniglik, bashorat gilish va foydalanish qulayligi
asosida o‘lchanadi.

Tasvirni aniglashdan foydalanadigan sohalar.

Sun'ty intellektning tasvirni aniglash texnologiyasi sanoatning turli
sohalarida tobora ko‘prog foydalanilmoqda va bu tendentsiya yaqgin kelajakda ham
davom etishi taxmin gilinmoqda. Tasvirni aniglashdan juda yaxshi foydalanadigan
ba’zi sohalar:
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2.1-rasm. Tasvirni aniglashdan foydalanadigan sohalar

Xavfsizlik sanoati:

Xavfsizlik sohalari yuzlarni aniglash va aniglash uchun tasvirni aniglash
texnologiyasidan keng foydalanadi. Aglli xavfsizlik tizimlari odamlarga kirishga
ruxsat berish yoki rad etish uchun yuzni aniglash tizimlaridan foydalanadi.

Bundan tashqari, smartfonlarda telefonlar yoki ilovalarni qulfdan chigarishga
yordam beradigan standart yuzni tanish vositasi mavjud. Yuzni identifikatsiya qilish,
tanib olish va ma’lumotlar bazasi bilan moslikni topish yo‘li bilan tekshirish
tushunchasi yuzni aniglash.

Avtomobil sanoati:

Tasvirni aniglash o‘z-o°‘zidan boshqariladigan va avtonom avtomobillarning
eng yaxshi ishlashiga yordam beradi. Orga kameralar, sensorlar va LiDAR
yordamida yaratilgan tasvirlar tasvirni aniglash dasturidan foydalangan holda
ma’lumotlar to‘plami bilan tagqoslanadi. U boshga transport vositalarini,
svetoforlarni, gatorlarni, piyodalarni va boshgalarni anig aniglashga yordam beradi.

Chakana savdo sanoati:

Chakana savdo sanoati tasvirni aniglash sohasiga kirishmoqgda, chunki u
yaginda ushbu yangi texnologiyani sinab ko‘rmogda. Birog, tasvirni aniglash
vositalari yordamida u xaridorlarga mahsulotlarni sotib olishdan oldin deyarli sinab
ko‘rishga yordam beradi.

Sog‘ligni saglash sanoati:

Sog‘ligni saglash sohasi, ehtimol, tasvirni aniglash texnologiyasidan eng
katta foyda keltiradi. Ushbu texnologiya tibbiyot xodimlariga bemorlarda o‘smalar,
jarohatlar, insult va bo‘laklarni aniq aniglashda yordam beradi. Shuningdek, u
ko‘rish qobiliyati zaif odamlarga matnga asoslangan jarayonlardan foydalangan




holda onlayn ma’lumotlarni olish orgali ma’lumot va ko‘ngilochar narsalardan
ko‘proq foydalanishga yordam beradi.

Kompyuterni xuddi odamlar kabi vizual ma’lumotlarni idrok etish, shifrlash
va tanib olishga o‘rgatish oson ish emas. Tasvirni aniglash modelini ishlab chigish
uchun sizga tonnalab etiketli va tasniflangan ma’lumotlar kerak bo‘ladi.

Amaliy bajarish uchun vazifalar.
1. Tasvirni etiketlash/annotatsiya nima?

Tasvir izohi - bu tasvirni teglash, transkripsiya qilish yoki yorliglash nomi
bilan ham ma’'um bo'lgan ma'lumotlar yorlig i bo ‘lib, u orga tomonda odamlarni
0z ichiga oladi, tinimsiz tasvirlarni metama’lumotlar ma’lumotlari va
mashinalarga obektlarni yaxshiroq aniqlashga yordam beradigan atributlar bilan
teglaydi.

2. Rasmni belgilash/annotatsiya gilish vositasi nima?

3. Tasvirlarni belgilash/annotatsiya xizmatlari nima?

4. Belgilangan/annotatsiya gilingan rasm nima?

5. Mashinani o‘rganish/chuqur o‘rganish uchun tasvir annotatsiyasi nima?

6. Tasvirni belgilash/annotatsiyani bajarish usullari? Yoki Tasvirga izoh
berish texnikasi?

Adabiyot va Internet saytlar:

1. Mers, Brad (1998). “A brief history of human—computer interaction
technology”. Interactions. 5 (2): 44-54. CiteSeerX 10.1.1.23.2422.
doi:10.1145/274430.274436. S2CID 8278771.

2. John M. Carroll: Human—Computer Interaction: History and Status.
Encyclopedia Entry at Interaction-Design.org Carroll, John M. (2010).
“Conceptualizing a possible discipline of human—computer interaction”.
Interacting with Computers. 22 (1): 3—-12. doi:10.1016/j.intcom. 2009.11.008.

3. TASVIRLARNI TANIB OLISHNING DOLZARBLIGI VA QO’LLANILISH
SOHALARI (cyberleninka.ru)

4. Tasvirga izoh/yorliglash nima? Yakuniy qo‘llanma 2023 | Shaip/

3-amaliy ish. “Aqqli” ta’limni tashkil etish tizimlari (2 soat)

Amaliy ishning magsadi — loT mexnonoeusinapu acocuoa uHcoun xaémuru,
MabAUM MUSUMUHU PUBOICTIAHMUPULL KOHYenyusiapu ouran manuwuw, “Aqqli”
sinflar va ularning tashkil etuvchilari GOOGLE CLASSROOM (GOOGLE
CLASSROOM- da kursni rivojlantirish) bulutli texnologiyalariga asoslangan holda
boshgaruvni boshqarish sohasida bilim va ko ‘nikmasiga ega bo ‘lish.

Nazariy gism
Amanuii Basudanap:
1. HopmaTuB-XyKykuil XyxoKaTiaap JOMHXallapy MyXOKamacu
nopranuaa Basupnap MaxkamacuHuHr ““Axju maxap’” Konuenmusacunu



https://cyberleninka.ru/article/n/tasvirlarni-tanib-olishning-dolzarbligi-va-qo-llanilish-sohalari/viewer
https://cyberleninka.ru/article/n/tasvirlarni-tanib-olishning-dolzarbligi-va-qo-llanilish-sohalari/viewer
https://uz.shaip.com/blog/image-annotation-for-computer-vision/

TaCAUKJIAl TYFPUCUAA TH Kapop JOWHUXAcH TakAuM OSTWiau. Maskyp
KOHIENIMSHIAT MakCaad - Y30eKHCTOHaA TypMyIl cuaTUHU OUTUPHUII
XaMJla XO3UPry Ba Kejla)kak aBJIOJHUHT UKTUCOIUMN, HKTUMOUH, SKOJIOTHK
Ba MAJAHUM DSXTHUEXKIAPHU KOHIAUPHUIIHW TabMUHJIAIITAa WYHAITUPUITAH
“AKUIM 1maxap”’ WHHOBAIIMOH TEXHOJOTHSUIAPUHU TaTOMK KWJIHIN HYIu
OpKajau >KOMJIapJila 3aMOHAaBUU HILIA0 YHUKApUII Ba MYXaHJIUCIIHK-
KOMMYHHUKAIIMOH HWHQpary3wiManap JOWUXaJapuHU sIpaTHINra JIOUp
acocwii HyHarmnuiapad Oenrmwiad onwmn ae0 aHWKIAHTaH. “AKIUH
maxap "HUHT HHHOBAITMOH TEXHOJIOTHUIApUHU Oenruinad OepuHT.

2.  “Axmmm maxap” KoHIENUUSICHHWHT  KYWHJard  acOCHM
HVHATUIUIApUHU  XYCYCHUSITJIIAPUHHM, CXEMaJapuHU, PHUBOXKIAHTUPYBUYU
oMuITapuHu Oenrunad OepuHr:

— AKUIM TPAHCNOPT;

—  DIIEKTPOH MUTHITUS

— XaB(cu3auk Kyiu TH3NMU;

— AKuM yi-Xou;

— AKJIJTM KOMMYHAaJ XY KaJIuTH,

— AKIM CYyB TABMHHOTH;

— AKJUIM SHEpreTHKa;

— CornuKHHM cakJiall aKJUIM TH3UMH;
— AKJIIH TabJIHUM.

Ynpasnenue
wHopMUupoBaKKe
|
|

AO3IBOH
Wnu sms
o
{7

K ABMXEHUA
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Coananne HacTpoeunsix npodunen noa Mobuie neobxoanmuio 3anavn

3.1-pacm. AKJIIM yii cxemacu




TNMOHACC/GPS
MOHTOPUHT

SNEeKTPOHHBIN Peuesoi Wi-Fi noctyn Luncnetvepcknit
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Taxorpag Cncrtema TpeBoxHas BuaeoHabnioneHne CucTema KOHTpons KoHTponb
SKCTPEHHOTO KHOMKa Online [aBNEHUS B LUIMHAX TonnvBa
pearvpoBaHws
(3PA TJIOHACC)

3.3-pacM. AKJIJIM TPAHCIIOPT CXeMaCH
3. Xap Oup WyHanTuUImM YYyH KYWHJIArd KOHIENTYal >KaJBAITMHH
TYJAUPHHT.

«Axnnu waxap» Maxcao ea Kynnanunaouean | Xycycuamnapu
Konyenyuscunune sasuganrapu mexHoI02UusIap
acocutl UyHanuuaIapu

AKJUTH TPaHCTIOPT

DJIEKTPOH MUJIUIUS

XaBpCU3NUK  Kyhu
TU3UMHU

AKIH yH-KOU

AKUIK ~ KOMMYHal
XYKUTUTH

AKmm CyB
TabMHUHOTH

AKJITM DHEpreThKa

CoFriIMKHA  cakJialll
aKJIJIU TU3UMU

AKJUTH TabJIuM

4. AU TabJIUM CXEMaCHHU YM3U0, KJIacTep SPATHHT.
5. AKJTM TabJMMHHM TalIKWI 3TYBYM KOMIOHEHTJIAPUHW AHUKJIA0, YHUHT
acocuit BazudasiapuHu OeNTHIaHT.




Amaliy bajarish uchun vazifalar.

GOOGLE CLASSROOM paaH ¢oiiaaanud ypraHuimHA 00MIKAPHIIL.

1. Google XxuCOOUHTH3HM SIPATHHT.

2. Class.google.com opkanu BupTyai cuH¢ XOHACUTa KHPUHT.

3. Acocuii caxudana “pox’” HU TaHJIAHT: YKUTYBUYHIAP Kypciap sipaTtauiap
Ba Tajabayiap ynapra KyIIuIUIIaIu.

4. Kepaxnu maitionnap/as - ¢pakat KypCHUHT HOMH, OOIlIKa BapHaHTIIAP
VKyB *apaCHUHU TU3UMJIAIITUpUIITA EpAaam Oepau, MacaiaH, Oup HeuTa
OynuMiapHu spatuiira épaam oepaau.

CospgaTb Kypc

3.3-pacm. GOOGLE CLASSROOM na kypcHHM sipaTUIl

Xap Oup Kypc aBTOMaTUK paBHIIIa KOJ OJIafH, YHTa Kypa Tanadanap
KeMMHYaIUK “BUpPTYyal ayAUTOPUSACUHUA TONMUILIAPU MYMKUH OYnaau. Kupuiu
Annponn Ba 10S yuyn Google Class moOwuit nioBacuia XxaM MaBxy/I.

1. Kypcuu sipatu6, cu3 acocuit manenra yracus. [ opu3oHTan MeHIOAa yuTa EpIuK
MaBXy/I:

1) “Jlenrta”, OyHaa, MacasiaH, Facebook na yxmanuink Ousaan 6apua
SIHTUJTAHUTIUTAP KYpUHAIUTaH;

2) “Bamanus” Oapua Marepuaiap OuiaH,

3) “Ilonwp3oBarenu”, yHaa CHHGAONUIAP Ba YKUTYBUYMIAP XaKK/1a MablIyMOTIap
MaBXYy/I.
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TeAmI B SR C ITHM cepBucam o Gaogle

3.4-pacm. GOOGLE nactypuaa acocuii Kypc naHejau

Myxokama KWJIMHAJWIaH CaBOJUIap Ba MaB3yJiap JICHTAJa YbJIOH KUJIMHIAH,
YHTa KHpHUII KYyJIJa CO3JIaHraH - OemapBOJIMK Tajadanap, MacalaH, HiapxJjarl
bynkmusacuan yuupu6 kyhunuiapu mymkuH. Llaxcuit Google xmcoGmapuHuHT
srasiapu KyHura 30 taraya kypcnap siparumu, makcumai 100 ta kypera (kynura 30
Ta) KYWWJIUIIM Ba KypcHUHT 3HT Kyn 200 Ta umrhpokuyucura (U1y >KymiajgaH
YKUTyBUMJIap Ba Tanabanapra) KHPHII XyKyKura sra OYIuiyg MyMKHH.

Google yKyB ’kapa€HMHUM Ky TOMOHJAaMa KWJIMIIra XapakaT KWIIH.
PonnapHu TaKCMMIIAIIHUHT SHI OCOH YCYJM: VKUTYBUM - Taynaba. bupuHuncu
MaTepuaulapHu KOWJaITupanu, QailiiapHu OWPUKTUPAIU, TOMILUPHUKIAPHU
spaTaay, UKKHHYUCH MabJIyMOTap OWJIaH TaHUIIAAM, “yii Ba3udacuHu 6axapaaun”
Ba Oaxonap oyianu. Arap kepak Oyica, xap Oup O6ockuua mapxjap KyIIHIaaq -
MacaJiaH, BazudaHu KaTapuill Kepak 0yiranaa, OupoH-Oup HapcaH KYIIUIIHU EKU
Ty3aTULIHU CYpaHTr.

Ponnapuu TakcUMIIaTHUHT OMpPO3 MypakkaOd BepCHsICH: YKUTYBUM, Tayada,
Kyparop, anMuH. Mypabowuiinap Cunpra Kupuin XyKyKHra sra sMaciap, aMMO
moura OpKajau Oapya MabyMOTIApHU KaOyn KwinO, TamaOaJapHUHT —HIIT
daomuATHHN HA30paT KWIMIUIApDH MyMKUH. MeHumua, Oy OupuHum HaBOatga
TPEHUHT yTKa3uaaaurad kadeapa paxoapiapu yuayH Kyjaaid. MabMypiap KypciapHu
KYpaau Ba JIOMEHJ1a UILJIAl 1, UIITUPOKIUIAPHU KYIITUO 0JIM0 Tanuiaiiau.

1. Kypc marepuaimiapunu Kymuin yuyH “Basudanap” épaurura yTunr. Ymoy
caxudanaru oOBIKTIapHU MaB3y OVilMua rypyxJjail MyMKHH, IIYHHUHTJIEK KyJai
TapTUOAA aXKPATULIT MyMKHH.
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Kak ucnonb3soBatb BU3yanbhblit pegaktop Google Optimize

B BMAEO Mbl pacCMOTPUM Bonee NoApobHO BU3yanbHbii peaakTop Google Optimize u
KOCHEMCS eLLe OAHOI BaXXHOM TeMbl B CBA3K C 3TUM cepBMCOM OT Google.

Kpome nposegenus A/B Tectos Google Optimize noMoxeT BaM aganTupoBaTbh CBOIA CailT
noA pasHbie MobubHbie ycTponcTsa. YA06HbIi nHTepdeinc noKaxeT KaK BbirNaguT cant
Ha caMblixX NONyNAPHbIX CMapT(OoHax 1 NnaHwWweTax a BO3MOXHOCTb NPOTECTUPOBATL
pa3Hble BapuaHTbl AU3aliHa NO3BONUT BbiBpaTb ONTUMaNbHbINA.

1a Google Optimize ~

;e

3.5-pacM. GOOGLE CLASSROOM pna kypc MaTepuaJiliHi NOCTHHTH

2. Xwusmatau Google Docs, Google Jlnuck Ba Gmail Ounan OupramTHpu
cHU3ra BUI€0, MaTH Ba pacCMJIApHU KOWIAIITHPUILTa UMKOH Oepaau - Cu3 UHTEpaos
VKUTHUII YCYJJITApUHUHT Oapya apceHajura KUpHIl XyKykKura sracu3. KypcHuHT
HOMHM, TaBcuu, OYIMMM, ayIUTOPUSACM Ba MaB3yCHM MCTaJraH BakKTna
y3rapTupuauimu MyMKuH. bapua tapku6 aBromatuk paBumia Google Jluck-maru
narnkajapra Kymuiaam.

[obaeneHue pannos c Google Qucka

3arpyska HepaBHue Mot guck MomMeyeHHbIe

E Google Optimize_rnasHoe.docx  13.14K
[ Google-Optimize-Logojpg  21.38K
E Kax c nomowsto Google Optimize aganTMpoBaTe CAAT NoA MOGMNbHbIE YCTPORCTBA.Mp4  20.55M

OobaeuTe Apyrue pains!

3.6-pacm. GOOGLE nacrypuaan oiiragsanui

3. Mamknap “Bazudanap” épnuruna 3bJI0H KWIMHAIU. brusimiapau cuHarn
y4yH Oup Heuta popMar Mamxky.l: cYpoBHOMA, TecT Ba XK. Cu3 OMPUKTUPHUITaH
daitnnapaa kKymumya kypcatmanap OepuivHrui, bym Buktopuna mabioHuaaH
doitnananumHIu3 €K OMp HeuTa KaBoO BapuaHTIapU OUIIaH CaBOJI IPATUIIMHIU3
MyMKUH. WKkuHYM XoJsijga, Oomika Tajna0ajJapHUHT >KaBOOJApUHU IapXJIalll
UMKOHUSTH MaBXyJl, OMPO3 YaKKOHJIHMK - Ba CH3 XaKWKHH Mus OypoHura sra
oynacus.

4. Opatuii 6ynmu0, Gapua wnuiap Owp Oammm mmiKanmaga OaxoyiaHaau Ba
MyaJatiaap ouuK Kojiaau. bupok, Outra Ba OOIIKa BApUaHTHU CO3JIAII OCOH: OJIaTU




Oemr OayI TU3UMHU TaHJIAHT, IIYHUHTACK JaKWKajlap Ba CEKyHAjaprada OyiraH
MyJIaTJIapHU O€TUiIaHT.
B 3apatue

I 17 Koro Cepeuchbl Google 1 ~  Bee yvaumecs vl

OnbIT ucnonb3oeanus Google Optimize

PacckaxuTe 0 BaleM onbiTe Ucnonb3osaHua Google Optimize:
1) yaanocb nu NOBbICUTb NOCEWAeMOCTb 1 O6LLYH0 YAOBNETBOPEHHOCTb NoceTUTeNnein cainta?
2) KaK Bbl TECTUPOBaNM KOMOMHaUWUK COAEPXUMOro canTa?

l~— innbl 100 - JpoK ciay 31 AHB., 23:59 = ema Google Optimize 'l

3.7-pacMm. GOOGLE CLASSROOM na makojajapHu NOCTHHTH

Tamabanap nmapcHu TakBuUMHIa €KUM TakBuMuga ¢ku Bazudamap pyitxatu
caxudacua TONIUPUKIAPHU KYpuluiapu MyMKUH. CHU3 Xaiau TOMIIUPUIMAraH Ba
TyrajulaHMaraH WKKaja TaluHiaHrad BasudanapHu Kkypacus. bynmait xosnna,
Tajabara MHANBUAYAJ TOMIIUPUK OCPUIIUIIIN MyMKHH - Oy Xap Oup rypyx an3ocu
MabJIyM Oup coxara UXTHUCOCIAIITaH CTPATErK MAlIFyJIoTIap MauTuaa Kyaauaup.

Anaouér Ba UnTepHeT caifTiap:
1. https://www.google.com/intl/ru/forms/about/

c & google.com/intl/ru/forms/about/ ¥ » ° H

Google E JAOoKyMeHTbI Tabnuubl J NpeseHTayunm E dopmMb Ansa 6usHeca Cnpaska

CosaaBante AoHATHBIE POPMb
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Ana nnuHbIX Lenemn Ana 6usHeca

B G Suite mBemo

Bnarogaps Google ®opmMmam Bbl MOXeTe Bce npeumyuiectBa Google ®opm, a Takxe
NpPoOBOAUTL OMPOChI U COBUPaTL MNONYUYEeHHbIe NOBbLILLEHHbIN YPOBEHb 3aLlunTbl U

AaHHbie B TabnuLbl coBepllieHHO 6ecnnaTtHo. AOMNONHUTEIbHbIE BO3MOXHOCTU ANA paboTki

B KOMaHae.

o

e

2. https://support.google.com/docs/answer/6281888?co=GENIE.Platform%3
DDesktop&hl=ru



https://www.google.com/интл/ру/формс/абоут/
https://support.google.com/docs/answer/6281888?co=GENIE.Platform%3DDesktop&hl=ru
https://support.google.com/docs/answer/6281888?co=GENIE.Platform%3DDesktop&hl=ru
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CozpaHue, peaakTupoBaHue,

PopmaTUpoBaHue
KaK MCnonb30BaThb Goog|e (Dopr| [E Kak ucnonszoeats Google ®opMbI
C nomouibio Google $opM MOXHO CO3AaBaTh OHNaWH-0NPOChI ¥ TECTbI, @ TAKKE OTNPaBNATL MX APYTMM [E) Kak cospaBaTb M OUEHMBATL TECTbI B
nonb3sosaTensam Google ®opmax

[E) Kak BHECTH u3MeHeHWs B dhopmy
KomnsioTep Android ios
[E Twnel eonpocoe B Google Gopmax

E Kax u3MennTs TemMy uam WpHoT B
LWar 1. CospanTte onpoc unm tTecTt dopme

1. MepeitawTe Ha cTpakmuy forms.google.com & B Kax HacTpouTs nokas Bonpocos Ha

2. BoibepwTe wabnox "YucTbiin” + wan TlycTon TecT" OCHOBe OTBETOB

3. OTKpoeTEA GOPMa HOBOrO ONPOca MK TecTa
E) Kak paspewmTs Apyrum Nroasm

enakTUposaTe Gopmy
Kak cozpgaTb ¢opmy uz Google [ucka ~ pea popy

Kak cospaTb ¢popMmy B Google Taénuuax ~

War 2. OTpepakTupynTe 1 oTdopMaTMpynTe ONpoc U1 TecT

2.B.A Kapumona, M.b.3aitnytanaoBa MudopmaninoHHbie CUCTEMBI. T
“Alogachi”, 2017., 256 ctp.

3. Hadoop: uro, riue u 3auem // Xabpaxaodp: cait, 16 oktsaops 2014.
Pexum noctyna: https://habrahabr.ru/post/240405

4.T.N.Nishonboyev. Servisga yo’nalishtirilgan tagsimlangan tizimlar. — T.:
“Fan va technologiya”, 2017, 300 bet

5. Jaroslav Pokorny, Vaclav Repa “Information Systems Development.
Business Systems and Services: Modeling and Development”. 2014

6.www.ziyonet.uz

7.www.library.tuit.uz
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V. KEYSLAR BANKI

1-keiic MmaB3ycu: “ByJyT/IM TEXHOJOTUSUIAPUHM YKYB KapaéHuaa
KyJjiam”

Basust TtaBcudu: Cu3HMHT TalIKWIOT (YHUBEPCHTET, WHCTUTYT) HHTH3
MUKECHIA OYJIyTIIM TEXHOJIOTHsUTapUaaH (oigalaHuIl Yopa TaaOupiIapy WILTa0
YUKWIIH. AMMO aMaliiii TaAOWK ITHII )KapaCHH TMacT.

Keiic caBosuiapu:

1) Bynytim TexHoNOrHsuapura Tabpud OepuHr?
2) BynmyTiau TeXHOJIOTHSUIApUTa MECOJIJIAP KEITUPHHT

No Homu Unumepnem aopecu H3zox
1

3) Keiicnarm MyaMMOHH KeNTUpHUO 4YHMKapraH acocuii cabaOyiiapHu Ba
YJIAPHUHT OKUOATIIapUHU OCJITUIIaHT.

No Cabab Oxkubar

4) Makcan, KyTHJIQJWTaH HaTWKamap, BakT OpajJHKJIapu, Hazopar
WHIUKATOpJIapu KaOW J>KMXATJIAPUHU aHMUKIA0, CHU3HUHI TaIIKUJIOT
(YHUBEpCUTET, MHCTUTYT)UHTU3 MUKECHU A OYITIYyTIIA TEXHOJOTUsUIApUIaH
doinananuin yopa Ta0upIapy UILIa0 YUKUHT.

2-keiic maB3ycu: “Karra MabJayMoT/IapHH YKYB KapaéHuaa KyJjiiam




yeyaapu”

Basust taBeudu: Karra MmabaymoTinapian YKyB xkapaéuuna (oiiianaHuii
KOHLETIIUSICUHY UIILTa0 YuKuil Bazudacuuu onaunrus. Huma xumnacusz?

Keiic caBosiiapu:

1) Karra mabaymoTiap TylryH4acura tabpud oepuHr?

2) KartTta MabJlyMOTJIAPHUHT XYCYCUSTIIAPHUHA caHaO OepHuHT?

3) Karra MabayMOTIapHH TabJIUM THU3MMHUAA KYyJUIalira MECOJIIap
KEITUPUHT:

Noe Mucon Hamuorcacu H3zox

1

4) Karra MabayMoTJIapAaH YKyB jkapaéHuaa GporaTaHuIl KOHICTITUICHHH
WIIa0 YAKHILIL.

5) Karra MabJIyMOTJIapJlaH VKyB KapaéHuia dboinananun
KoHlenuusaHru3nu  sxmmnam  yuyH SCAMPER  ycynu  acocupa
caBoJUIapra »aBoO OEpuHT.

SUBSTITUTE Huma Guman anMarintupuii

(AJIMAILTHUPUIL) MYMKHUH?

COMBINE Humanapau Oupramrupuin

(BUPJIALLITUPHUIL) MYMKHH?

ADAPT Humara mocCnamrupumn

(MOCJIALUTUPUIL) | mymkun?

MODIFY Kanmait sxmmaammm

(MOUDUKAILINA) MyMKHUH? (OpTHKYA
WIUIAHTaH, €TMAsIITH)




PUT TO OTHER USES

Huma y3rapuim MyMKUAH?

(BOIIIKA (MabIYMOTHH IIAKJIH,

COXAJIAPIA Oenrunap, paHr Ba

KVJITAIL) OorIKanap)

ELEMINATE SHa kangai xoaa Kysuiani

(KUCKAPTHPUIN) MYMKUH?

REARRANGE/REVER | Humanu kaiita THKIIAII

SE (TAPTUBMHUA mymkuH? (Byroptmanu

V3rAPTHPUILI) y3rapTHpHII,
KOMITOHEHTJIAPHU

aJIMaIITUPUIIT)




VI-BO*LIM

GLOSSARIY




VI. GLOSSARIY

Tushuncha
o’zbek tilida

Tushunchaning o’zbek tilidagi
sharhi

Tushuncha

ingliz tilida

Mashinali o’qitish

asosiy modellar asosida murakkab
prognozlarni olish uchun statistik
tahlil yoki mashinani o’rganish
asosida qurilgan modellardan
foydalanish

Machine learning

Neyron tarmoglar

tarmoq tahlili, optimallashtirish,
shu jumladan genetik algoritmlar

Artificial Neural
Networks

Simulyatsiya

jarayonlarni aslida ganday
borishini tasvirlaydigan modellarni
yaratishga imkon beradigan usul

Simulation

Imitatsion
modellashtirish

malumotlar olingan topologik,
geometrik va geografik
malumotlardan foydalangan holda
metodlar klassi

Spatial analysis

Vizuallashtirish

natijalarni olish uchun ham,
keyinchalik tahlil gilish uchun
manba malumotlari sifatida
foydalanish uchun interfaol
Xususiyatlar va animatsiyalardan
foydalangan holda chizmalar,
diagrammalar ko’rinishidagi
malumotlarni tagdim etish.

Visualization

Virtual reallik

Texnik vositalar bilan yaratilgan
dunyo, odamga uning sezgilari
orqali: ko’rish, eshitish, teginish va
boshgalar.

The virtual reality

Virtual reallik tizimlari

an’anaviy kompyuter tizimlariga
to’lig taqgoslanadigan qurilmalar
barcha beshta sezgi organlariga
tasir ko’rsatib, virtual muhit bilan
o’zaro alogani taglid giladi

Virtual reality
systems

virtual dunyoni sodda tarzda

Full Immersive VR

To’lig VR simulyatsiya qilish, ularga yuqori
darajadagi tafsilotlar. Technology
rasm, tovush va boshgaruvchi bilan
To’ligsiz VR ekranda uzatiladigan VR technology

simulyatsiyalar, afzal keng ekranga
garatilgan

without immersion

Treking tizimlari

ular ko’zlar o’quvchilarining

tracking systems




harakatlarini kuzatib borishadi va
har bir dagigada bir odamning
gayerga garayotganini aniglashga
imkon berishadi, shuningdek ularni
virtual dunyoda takrorlash uchun
odamning tana harakatlarini
kuzatib borish
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VIiI. ADABIYOTLAR RO’YXATI

I. O’zbekiston Respublikasi Prezidentining asarlari:

1. Mirziyoyev SH.M. Buyuk kelajagimizni mard va olijanob xalgimiz bilan
birga quramiz. — T.: “O’zbekiston”, 2017. — 488 b.

2. Mirziyoyev SH.M. Milliy taraqgiyot yo’limizni gat’iyat bilan davom
ettirib, yangi bosgichga ko’taramiz. 1-jild. — T.: “O’zbekiston”, 2017. — 592 b.

3. Mirziyoyev SH.M. Xalgimizning roziligi bizning faoliyatimizga berilgan
eng oliy bahodir. 2-jild. —T.: “O’zbekiston”, 2018. — 507 b.

4. Mirziyoyev SH.M. Niyati ulug® xalgning ishi ham ulug*‘, hayoti yorug* va
kelajagi farovon bo’ladi. 3-jild.— T.: “O’zbekiston”, 2019. — 400 b.

5. Mirziyoyev SH.M. Milliy tiklanishdan — milliy yuksalish sari.
4-jild.— T.: “O’zbekiston”, 2020. — 400 b.

I1. Normativ-huquqiy hujjatlar:

6. O’zbekiston Respublikasining Konstitusiyasi.—T.:O’zbekiston, 2018.

7. O’zbekiston Respublikasining 2020 yil 23 sentabrda gabul qilingan
“Ta’lim to’g‘risida”gi O’RQ-637-sonli Qonuni.

8. O’zbekiston Respublikasi Prezidentining 2017 yil 7 fevral “O’zbekiston
Respublikasini yanada rivojlantirish bo’yicha Harakatlar strategiyasi to’g risida’gi
4947-sonli Farmoni.

9. O’zbekiston Respublikasi Prezidentining 2018 yil 21 sentabr “2019-2021
yillarda O’zbekiston Respublikasini innovatsion rivojlantirish strategiyasini
tasdiglash to’g‘risida”gi PF-5544-sonli Farmoni.

10. O’zbekiston Respublikasi Prezidentining 2019 yil 27 may “O’zbekiston
Respublikasida korrupsiyaga garshi kurashish tizimini yanada takomillashtirish
chora-tadbirlari to’g‘risida”gi PF-5729-son Farmoni.

11. O’zbekiston Respublikasi Prezidentining 2019 yil 27 avgust “Oliy ta’lim
muassasalari rahbar va pedagog kadrlarining uzluksiz malakasini oshirish tizimini
joriy etish to’g‘risida”gi PF-5789-sonli Farmoni.

12. O’zbekiston Respublikasi Prezidentining 2019 yil 8 oktabr “O’zbekiston
Respublikasi oliy ta’lim tizimini 2030 vyilgacha rivojlantirish konsepsiyasini
tasdiglash to’g‘risida”gi PF-5847-sonli Farmoni.

13. O’zbekiston Respublikasi Prezidenti Shavkat Mirziyoyevning 2020 yil 25
yanvardagi Oliy Majlisga Murojaatnomasi.

14. O’zbekiston Respublikasi Vazirlar Mahkamasining 2001 yil 16 avgustdagi
“Oliy ta’limning davlat ta’lim standartlarini tasdiglash to’g‘risida”gi 343-sonli
Qarori.

15. O’zbekiston Respublikasi VVazirlar Mahkamasining 2015 yil 10 yanvardagi
“Oliy ta’limning Davlat ta’lim standartlarini tasdiglash to’g‘risidagi 2001 yil 16
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avgustdagi “343-sonli gororiga o’zgartirish va qo’shimchalar kiritish hagida’gi 3-
sonli garori.
I11. Maxsus adabiyotlar:

16.Apurno M. MaTepHET Ba 31eKTpOH mo4dTa acociaapu.- T.; 2000. — 218 6.

17.MudopmaiimoHHble TEXHOJOTHMM B II€IarOTMYECKOM O0Opa3oBaHUMU.
Kucenes I'.M., boukoBa P.B. - 2-¢ u31., nepepad. - M.:Jlamkos u K, 2018. - 304 c.

18. “Computer Vision: Algorithms and Applications” by Richard Szeliski:
This comprehensive book covers a wide range of topics in computer vision,
including image formation, image processing, feature detection and matching, image
segmentation, object recognition, and 3D vision.

19.BupryasibHas ~ peaqbHOCT  KaKk  HOBas  HWCCIENOBATENbCKAas |
obpasoBatenbHas cpena. Sepdys 1. u ap. // XKYPHAJI HayuHo-aHaIUTHYCCKHIA
xypHan “«BectHuk Cankr-IlerepOyprckoro yHuBepcuteTa [ocymaapcTBeHHOU
npoTuBonokapHou ciyx6s1 MUC Poccun”, 2015. — C.185-197.

IV. Internet saytlar:

20. http://edu.uz — O’zbekiston Respublikasi Oliy ta’lim, fan va innovasiyalar
vazirligi.

21. http://lex.uz — O’zbekiston Respublikasi Qonun hujjatlari ma’lumotlari
milliy bazasi.

22. http://bimm.uz — Oliy ta’lim tizimi pedagog va rahbar kadrlarini gayta
tayyorlash va ularning malakasini oshirishni tashkil etish Bosh ilmiy-metodik markazi.

23. http://ziyonet.uz — Ta’lim portali ZiyonET.

24. http://natlib.uz — Alisher Navoiy nomidagi O’zbekiston Milliy
kutubxonasi.
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