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AHHOTAUA

Hacrosimas nekuusi riry0oKo OCBENIAeT HAay4YHbIE OCHOBBI TEOPHH CETEBBIX
MoOJieIel, B YaCTHOCTH, ATAJIOHHYIO 7-ypoBHEBYI0 Mojeiab OSI (Open Systems
Interconnection), npunstyro ISO B 1984 romy. IlpeacraieHo odunmanbHoe
onpenenenue monenu (ISO/IEC 7498-1:1994), npuHuunbl ypoOBHEBOTO MOIX0J1a
(MOIYJIBHOCTD, a0CTpaKiMs, TOYKH MPENOoCTaBlIeHUus] yciayr — SAP, npuMUTHUBBI
yeayr:  REQUEST, INDICATION, RESPONSE, CONFIRM), mnpomeccs
WHKAICYJIALUNA U JIEKaINCyJISlUU, CPaBHUTENbHBIN aHamu3 ¢ mojaenbio TCP/IP, a
TaK)Ke MPUMEHEHHE B COBpeMeHHBIX TexHomorusx (5G, [oT, SDN/NFV, o6iaunsie
BBIYHMCIICHUS, KHOEpOE30MacHOCTh) C OMOpOM Ha HaydyHbIEe JOKa3aTeIbCTBA.
Uccnenoanus 2025-2026 tomoB (B yacTHOCTH, aHayim3 Oe3omacHoctH 5G 1m0
ypoBasim OSI, apxutexkrypa SDN) moxkaspiBatoT, uto monenb OSI octaércs He
TOJIBKO 00pa30BaTEIbHBIM HMHCTPYMEHTOM, HO WM aKTYallbHBIM CpPEICTBOM IS
JMAarHOCTUKH, MPOEKTUPOBAHUs MPOTOKOJIOB U aHayM3a Oe3ornacHocTu. B utore,
MOAYJIbHAsL CTPYKTypa MOJEIU MO3BOJSET PHEKTUBHO YIPABIATH CIOKHOCTHIO

COBPCMCHHBIX ceTel u HHTCTPUPOBATb HOBLIC TCXHOJIOIHH.

KiroueBrle ci1oBa: ceTeBast Moieib, dTajgoHHas moaens OSI, ISO/IEC 7498-
I, DpuHIMIOBI YPOBHEBOIO NOJAXOJA, HWHKAICYJSIMSA, CTEK MPOTOKOJIOB 5@,

SDN/NFV, ananu3 kubep6ezomacHoctu mo OSI.
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Annotatsiya

Ushbu maruza tarmoq modellari nazariyasining ilmiy asoslarini, xususan, ISO
tomonidan 1984-yilda gabul gilingan OSI (Open Systems Interconnection) 7
qatlamli referens modelini chuqur yoritadi. Modelning rasmiy ta’rifi (ISO/IEC
7498-1:1994), qatlamlash printsiplari (modullik, abstraktsiya, xizmat ko‘rsatish
nuqtalari — SAP, xizmat primitivlari: REQUEST, INDICATION, RESPONSE,
CONFIRM), encapsulation/decapsulation jarayoni, TCP/IP bilan qiyosiy tahlili va
zamonavily texnologiyalardagi (5G, IoT, SDN/NFV, bulutli hisoblash,
kiberxavfsizlik) qo‘llanilishi ilmiy dalillar bilan asoslanadi. 2025-2026 yillardagi
tadqiqotlar (masalan, 5G xavfsizligini OSI qatlamlari bo‘yicha tahlil qilish, SDN
arxitekturasi) ko‘rsatishicha, OSI modeli nafaqat ta’limiy, balki diagnostika,
protokol loyihalash va xavfsizlik tahlilida ham dolzarb vosita bo‘lib qolmoqda.
Natijada, modelning modulli tuzilishi zamonaviy tarmoglarning murakkabligini

boshqarish va yangi texnologiyalarni integratsiya qilish imkonini beradi.

Kalit so‘zlar: tarmoq modeli, OSI referens modeli, ISO/IEC 7498-1,
qatlamlash printsiplari, encapsulation, 5G protokol steki, SDN/NFV, kiberxavfsizlik
bo‘yicha OSI tahlili.

Kirish

Zamonaviy dunyoda har soniyada milliardlab bayt ma’lumot uzatiladi. Bu
jarayonni tushunish va boshqarish uchun abstrakt modellarga ehtiyoj tug‘iladi.
Tarmoq modeli — bu aloga jarayonini bir necha mustaqil, ammo o°zaro bog‘liq
gatlamlarga bo‘lish orqali murakkab tizimni soddalashtirish usuli. Ilmiy nuqtai
nazardan, bu modullik va abstraktsiya printsiplariga asoslanadi (information

hiding — ma’lumotni yashirish).

OSI modeli shunday modellar ichida eng muvaffaqiyatlisi hisoblanadi, chunki u

nafagat amaliyot, balki nazariy standartlashtirish uchun yaratilgan.
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What is the OSI model?
OSI 7 qatlamli modeli (piramida ko‘rinishida — mijoz va server tomonlari)

2. Tarmoq modellari nazariyasi va ilmiy asoslari Qatlamlash tamoyili birinchi

marta 1960—1970-yillarda paydo bo‘lgan (IBM SNA, DEC DNA). IImiy asosi:

o Modullik (separation of concerns) — har bir gatlam fagat o‘z vazifasini
bajaradi.
o Abstraktsiya — yuqori qatlam pastki qatlam xizmatlaridan foydalanadi,
ularning ichki mexanizmini bilmaydi.
« Xizmat ko‘rsatish nuqtalari (Service Access Points — SAP) va primitivlar
(ISO/IEC 7498-1).
Bu tamoyillar tarmoqni mustaqil ravishda ishlab chiqish va sinovdan o‘tkazish

imkonini beradi.

3. OSI modelining tarixi va rasmiy standarti 1977-yil — ISO va CCITT (hozirgi
ITU-T) qo‘shma loyihasi. 1984-yil — ISO/IEC 7498-1: “Information technology —
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Open Systems Interconnection — Basic Reference Model” rasman qabul qilindi.

Model 4 qismdan iborat:

o Qism 1: Asosiy referens model

o Qism 2: Xavfsizlik arxitekturasi

« Qism 3: Nomlash va manzillash

o Qism 4: Tizim boshgaruvi

o OSI modelining 7 qatlami Qatlamlar pastdan yuqoriga (Physical —

Application) tartibda joylashgan:

Ne | Qatlam O‘zbekch | Asosiy vazifasi | Protokollar / PDU
nomi a nomi texnologiyala | (ma’lumo
(inglizcha) r misollari t birligi)
7 | Application | Ilova Foydalanuvchi HTTP, Data
gatlami 1lovalari bilan HTTPS, FTP,
bevosita aloga SMTP, DNS,
(email, veb, fayl | Telnet
uzatish)
6 | Presentatio | Tagdimot | Ma’lumot JPEG, MPEG, | Data
n gatlami formatlash, GIF,
shifrlash, siqish SSL/TLS,
(JPEG, ASCII
ASCII/EBCDIC,
SSL/TLS)
5 | Session Seans Seanslarni NetBIOS, Data
gatlami boshgqarish, RPC, SIP
sinxronizatsiya,
checkpoint
4 | Transport Transport | Ishonchli / TCP, UDP, Segment /
qatlami 1shonchsiz SCTP Datagram
yetkazib berish,
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xatolarni nazorat,

oqim boshqgaruvi
3 | Network Tarmoq Marshrutlashtirish | IP, ICMP, Packet
gatlami , logik manzillash | IGMP, OSPF,
(IP) BGP

2 | DataLink | Ma’lumot | Fizik manzillash Ethernet, PPP, | Frame
uzatish (MAC), xatolarni | Wi-Fi

gatlami aniqlash va (802.11), ARP
tuzatish, ramka
hosil qilish
1 | Physical Fizik Bitlarni uzatish RJ-45, optika, | Bit
gatlam (kabel, signal, DSL,
chastota, Bluetooth, 5G
kuchlanish) radio

blog.smartbuildingsacademy.com

What is the OSI Model
OSI 7 qatlamli modelining batafsil jadvali (protokollar va misollar bilan)

4. OSI ning 7 qatlami: chuqur ilmiy tahlil Har bir gatlam uchun: vazifa, xizmatlar,

protokollar, PDU (Protocol Data Unit).

1. Fizik qatlam (Physical) — bitlarni uzatish. Signal kodlash, modulyatsiya.
Misol: Ethernet kabel, optika, 5G radio.

2. Ma’lumot uzatish qatlami (Data Link) — frame, MAC manzillash, xato
nazorati (CRC). Protokollar: Ethernet, PPP, Wi-Fi.

3. Tarmoq qatlami (Network) — packet, marshrutlashtirish. IP, ICMP, OSPF.

4. Transport qatlami — segment/datagram, ishonchlilik (TCP), oqim
boshqaruvi.

5. Seans qatlami — dialog boshqaruvi, checkpoint.
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6. Taqdimot qatlami — formatlash, shifrlash (SSL/TLS, JPEG).
7. Tlova qatlami — foydalanuvchi interfeysi (HTTP, SMTP, DNS).
5. Ma’lumot uzatish mexanizmi Encapsulation (yuborishda) va Decapsulation

(qabul qilishda) — har qatlam o‘z header (va ba’zan trailer) qo‘shadi.

Sending Receiving
computer computer

Encapsulation & De-encapsulation é
in OSI Model

Application LN

L

-\_\_\_\_\___-
e X -\-\-"‘“-\.__ e 5
Presentation [ o — P Presentation
—_— g
Session [ N Session

Transport Transport

noreynsd romy

De-encapsulation

Packet = Segment o
header | header Network

Frame = Packet | Sezment Data Data Link

header header header

ma  [hysica

Yuboruvchi tomonda ma’lumot yuqoridan pastga harakatlanib, har bir qatlamda oz

sarlavhasi (header) qo‘shiladi — encapsulation.
Qabul qgiluvchi tomonda esa teskari jarayon — decapsulation.

Misol: Foydalanuvchi brauzerda veb-sahifani ochganda: HTTP so‘rovi —
Presentation (masalan, gzip siqish) — Session (seans identifikatori) — TCP segment

— [P packet — Ethernet frame — bitlar kabel orqali.
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OSI va TCP/IP modellari taqqoslashi

Xususiyat OSI modeli TCP/IP modeli
Qatlamlar soni 7 4 (ba’zan 5)
Ishlab chigaruvchi | ISO DARPA /IETF

Yaratilish magsadi

Nazariy standartlashtirish

Amaliy Internet qurish

Amalda qo‘llanilishi

Ta’lim, diagnostika

Butun Internet asosi

Qatlamlar Alohida (Presentation, | Application qatlamida
birlashishi Session) birlashgan
Moslashuvchanlik | Yuqori (ko‘p variant) Kamroq, lekin bargaror

TCP/IP modeli OSI’ning 5—7-qatlamlarini bitta Application gatlamiga birlashtirgan.

Zamonaviy tarmoqlardagi ahamiyati (2025-2026 yillar) Garchi Internet TCP/IP

ga asoslangan bo‘lsa-da, OSI modeli quyidagi sohalarda dolzarb:

« Tarmoq muammolarini diagnostika qilish (Layer 1 —kabel, Layer 3 — routing,

Layer 7 — API xatolari)

o Xavfsizlik tahlili (masalan, DDoS hujumlari gaysi qatlamda?)

« Bulutli arxitektura loyihalash (AWS, Azure, Google Cloud OSI ni referens

sifatida ishlatadi)

o IoT va 5G/6G tarmoqlari — ko‘p gatlamli xavfsizlik va protokollar
o Ta’lim va sertifikatlash (CCNA, CompTIA Network+, CISSP)
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OSI Model Data Encapsulation & Decapsulation

Sender Recipient

Application Application

Presentation Presentation

Session

JiEO

Segment
Header
T
Header
[ e [
Header Header Trailer

10

Encapsulation jarayoni (aniq sxema)

6. OSI va TCP/IP: qiyosiy ilmiy tahlil

Application
Presentation Application

Session

OSI Model TCP/IP Model

OSI va TCP/IP modellari yonma-yon taqqoslash
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TCP/IP amaliyotda g‘alaba qozondi, chunki u sodda, tez joriy etilgan va Internet

uchun maxsus ishlab chiqilgan edi. OSI esa nazariy “xarita” sifatida qoldi.
7. Zamonaviy tarmoqlarda OSI (2025-2026 yil holatiga)

« 5G: 5G protokol steki to‘g‘ridan-to‘g‘ri OSI ga moslashtirilgan (OWA —
Open Wireless Architecture fizik qatlam, Open Transport Protocol —

transport+seans).

5G protocol layers mapped with OSI stack

This slide represents the 5G protocol layers mapped with Open Systems Interconnection Model. The 5G protocol Iayers comprise service applications, open transport protocol, upper network layer, lower networklayer, and open
wireless architecture.

OSI stack OWA layer:

o Serves as the OSI stack's physical layer and the
APPLICATION LAYER data connection layer

APPLICATIONS of SERVICE
Network layer:

o Routes data from a source IP device to a destination

PRESENTATION LAYER

IP device or system
SESSION LAYER o Separated into two network layers: lower and higher
OPEN TRANSPORTPROTOCOL
TRANSPORTLAYER Opentashahyer

o Incorporates both transport and session layer
features

UPPER NETWORK LAYER Application laver:
NETWORK LAYER

o Formats the data according to the specifications
LOWER NETWORK LAYER o Does data encryption and decryption

o Chooses the most appropriate wireless connection
for each senvice

DATA LINK LAYER

OPEN WIRELESS

ARCHITECTURE Add texthere
PHYSICAL LAYER

This slide is 100% editable. Adaptit to your needs and capture your audience’s attention.

5G Network Technology Architecture 5G Protocol Layers Mapped With OSI Stack
PPT Template

5G protokol steki OSI ga moslashtirilgani (2025 tadqiqotlar)

« IoT va WSN: past quvvatli protokollar (CoAP, MQTT) 7-qatlamda,
6LoWPAN 3-gatlamda.
« SDN/NFV: Kontroller 3-qatlamda (control plane), data plane — 2-qatlam.
Architecture of Software Defined Networks (SDN) - GeeksforGeeks

SDN arxitekturasi (4D model) va OSI bog‘lanishi
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Kiberxavfsizlik: Har qatlamda alohida tahdidlar va himoya (2025 tadqiqot:
“5G Security Challenges by OSI Layers”). Masalan, Physical — jamming,
Network — DDoS, Application — API hujumlari.

Bulut va Edge Computing: OSI troubleshooting’da ishlatiladi.

8. Tanqidiy baho Afzalliklari: modullik, ta’limiy qiymat, universal “til”.

Kamchiliklari: juda murakkab, hech gachon to‘liq amalga oshmagan, ba’zi qatlamlar

(5—6) amalda birlashgan. Shunga qaramay, 2026 yilgi sharh (“A Comprehensive

Review of the OSI Reference Model”’) modelning bugungi dolzarbligini tasdiglaydi.

9. Kelajak istigbollari 6G, quantum networking, Al-driven networks — yangi

qatlamlar paydo bo‘lishi mumkin, ammo 7 qatlamli asos saglanadi. OSI xavfsizlik

va energiya samaradorligini tahlil qilishda asosiy vosita bo‘lib qoladi.

Xulosa OSI modeli — bu nafagat o‘tmish merosi, balki zamonaviy tarmoq

muhandisligining ilmiy asosidir. U modullik, standartlashtirish va muammolarni

izolyatsiya qilish imkonini beradi. Har bir mutaxassis OSI ni chuqur bilishi kerak,

chunki u har ganday murakkab tarmoqni “o‘qish”’ga yordam beradi.

AN O

Foydalanilgan adabiyotlar (2026-yil holatiga yangilangan)

. ISO/IEC 7498-1:1994 — Basic Reference Model.

“A Comprehensive Review of the OSI Reference Model: From Fundamentals
to Recent Advancements™ (2026).

“5G Security Challenges and Solutions: A Review by OSI Layers” (2025).
Kurose & Ross. Computer Networking: A Top-Down Approach (8th ed.).
“Mobile Network Softwarization” (PMC, 2026).

“Secure integration of 5G in industrial networks” (2025).
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