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Lokal, hududiy va global tarmoqglar, mulogot
protokollari, simsiz va sanoat tarmoqlari

Reja:

1) Lokal, xududiy va global tarmoqlar.
2) mulogot protokollari.

3) simsiz va sanoat tarmogqlari.

Ishning maqsadi:

Tarmogqlar bilan ishlashni mustahkamlash, ularni ganday
ishlashini o’rganish, muloqgot protokollarini o’rganish,
simsiz va sanoat tarmogqlari bilan tanishish va ulardan
ganday foydalanishni o’rganish.

Nazariy qism:

Lokal tarmoglar. Global va xududiy tarmoglar. Muloqgot
protokollari. Simsiz va sanoat tarmoglari.



Lokal kompyuter tarmog’i

Hududiy tagsimlanishi jixatidan kompyuter tarmoglarini uch guruhga ajratish

mumkin.

1. Lokal tarmoglar (LAN-Local Area Network), bir korxona, muassaning bir
yoki bir nechta yaqin binolardagi ob‘ektlarni boglaydi. Lokal tarmoqdagi
kompyuterlar orasidagi masofa uncha katta emas, agar radiokanal alogasidan

foydalansa 20 kmni tashkil giladi.

Lokal tarmoqda kompyuterlarni birlashtiruvchi sim (kabel) sifatida galin
koaksil, ingichka koaksil, juft-juft qilib o’ralgan (toking Ring «vitaya para») optik

to’qima (tola) simlari ishlatilishi mumkin.

Kompyuter tarmog’i maxsus operatsion tizim boshqgaruvida ishlaydi. Hozir
ko’p ishlatilayotgan Windows-95 operatsion tizim tarkibida lokal tarmogda ishlash

imkonini beruvchi dasturlar mavjud.

Lokal kompyuter tarmoglari boshga kompyuter tarmoglari turlaridan quydagi

xususiyatlari bilan farq giladi:

1. O’zining o’Ichamlari ;
2. Axborot almashish texnologiyasi bilan;
3. Topologiyasi (tuzilishi) bilan
Lokal kompyuter tarmog’ining o’lchamlari uncha katta bo’lmaganligi sababli,
ular 0’ziga xos dizayniga ega bo’lishi mumkin. Ko’p hollarda ular bitta kabeldan
tashkil topgan axborot tashish texnologiyasiga ega bo’ladi. Lokal kompyuter
tarmog’ining axborot uzatish tezligi 10 Mb/sek dan 100 Mb/sekgacha bo’ladi.

Lokal kompyuter tarmog’ining topologiyasi ko’p hollarda quydagi ikki
ko’rinishga ega bo’ladi: to’g’ri chiziqli topologiya va aylana ko’rinishli
topologiya. Bunday bir topologiyada istalgan kompyuter ishlab turgan bo’lishi
mumkin, hozirgi onda ishlab turgan, ya‘ni tarmoqga axborot jo’natayotgan

kompyuter macrep deyiladi.



Master ishini qolgan kompyuterlar kutib turadi. Shuning uchun 2 ta
kompyuter bir vaqtning o’zida axborot jo’natish hollarini bartaraf etish rejimi
statsionar va dinamik rejim bo’lishi mumkin. Axborot jo’natish mexanizimi
markazlashtirilgan va markazlashtirilmagan bo’lishi mumkin. Har ganday
kompyuter tarmog’idan foydalanishning shu tarmoqga xos qoidalari, ya‘ni

protokollari ishlab chigilgan.

2. Shahar migyosidagi kompyuter tarmoglari (Metropolitian Area
Networks MANS).

Shahar migyosidagi kompyuter tarmoglari umuman olganda Lokal kompyuter

tarmogqlariga o’xshash bo’lib, ishlash texnologiyasi deyarli bir xil.

Odatda MANIarga qo’shni ofislar birlashtiriladi. Yoki shahar miqyosidagi
korxonalar ofislari birlashtiriladi. MANIar xususiy tarmoglar bo’lishi mumkin.
MANIarni Lokal televizion tarmoglarga ham ulash mumkin. MANIarning alohida
kategoriyalariga bo’linishi sabab shundaki, ular uchun xalqaro standartlar ishlab
chigilgan. Bu standartning nomi DQDB (Distributed Queue Dual Bus)-tarkatilgan
navbat ikgilangan kanal, magistral. DQDB —standarti bo’yicha kompyuterlarni
tarmoqqa ulash sxemasi quydagicha bo’ladi. Bu sxema 2 ta bir xil magistrantdan
iborat bo’lib, bo’larga tarmoqqa kiradigan kompyuterlar kiradi. Har bir magistral
axborotlarni jo’natish qurilmasiga ega bo’ladi. Bu qurilma head—end (boshi-oxiri)

deyiladi.

Har bir kompyuterdan bu kompyuter o’ng tomonga joylashgan
kompyuterlarga axborot jo’natish uchun yuqori magistraldan foydalanishga to’g’ri
keladi. Chap tomondagi kompyuterlarga ma‘lumot Yyuborish uchun esa quyi

magistraldan foydalanish kerak.

MANIlarni asosiy xususiyati shundan iboratki, axborotlarni keng ko’lamda
targatish imkoniyatlari bor, bu kompyuter tarmog’i o’ziga xos dizaynerga ega

bo’ladi. MANIlarni topologiyasi regulyar (to’g’ri) sxemada bo’ladi.



Global kompyuter tarmoglari (Wide Area Networks, WANS )

Texnologiyasi, migyosi bilan kompyuter tarmoglari bir—biri bilan farq giladi.
Odatda keng zonali kompyuter tarmoglari bir kichikroq mamlakat, yoki kichikroq

qit‘a miqyosida ishlatiladi.

WANIar foydalanuvchilar masalalarini yechishga mo’ljallangan kompyuterlar
kollektsiyasidan tashkil topadi. Kelgusida bu kompyuterlarni asosiy kompyuterlar

yoki (host computers) host deb yuritamiz.

WAN larda host (asosiy) kompyuterlar bir-biri bilan komunikatsiya tizim osti
deb ataluvchi tizim osti bilan ulanadi. Kompyuter tarmog’ining kommunikatsiya

tizim osti subnet deb ataladi.

Subnetning asosiy vazivasi—tarmoqdagi asosiy kompyuterlar orasida aloga
o’rnatishdan, ya‘ni tarmoqdagi bir kompyuterdan ikkinchi asosiy kompyuter
axborot uzatishdan iboratdir. Keng zonali kompyuter tarmogqlarida—\WANIarda

quydagi ikkita tushunchani ajratib takidlab o’tamiz.

1. Aloga tarmoglari (Subnet)
2. Tarmoqgning amaliy masalalarini yechishda qo’llaniladigan gismi, ya‘ni host
(asosiy) kompyuterlar.
Bu 2ta tushunchani bir-biridan ajratish WANIarni loyxalashni, ya‘ni ularni
dizaynini soddalashtirish imkoniyatini beradi. Ko’p hollarda komutatsiya yoki

aloga Subneti quydagi 2ta har xil kompyuterlardan iborat bo’ladi:
1. Uzatish tarmogqlari (liniya peredachi)
2. Boshga aloga tarmog’iga ulash elementlari.

Uzatish tarmogqlarining vazifasi aloga axborotlarini uzatish,ya‘ni bitlarni

uzatishdan iborat).



Axborotlarni bitta asosiy kompyuterdan boshga asosiy kompyuterlarga
o’zatiladi. Bu alohida aloqa tarmog’ining vazifasi. Bitta aloga tarmog’ini boshqa
aloga tarmog’i bilan ulaydigan elementlarning vazifalari bir aloga tarmog’ini
boshga aloga tarmog’i bilan ulashdan iboratdir. Bu vazifani, ya‘ni bir tarmoqni
ikkinchi tarmoqg bilan ulash vazifasini maxsus moslashtirilgan kompyuterlar
bajaradi. Tarmoglarni ulash elementiga kiruvchi tarmogdan axborot kelganda ulash
elementi kelgan axborotni jo’natish uchun chiqish tarmog’ini tanlashi kerak.

Tarmoqlarni ulaydigan kompyuterlarni router deb gabul gilamiz.
Router — yo’naltiruvchi, marshrutizator degan manoni bildiradi.

Lekin asosiy kompyuterlar har doim LANIlarga ulangan bo’lishi shart emas.
Agar bitta router dan jo’natilgan axborot,ikkinchi router yetib borishi uchun orada
2-3 ta routerlardan utsa, tabiyki, jo’natilgan axborot oralikdagi routerlarga kelib
kiradi. Ma‘lumki bu oralik routerda saqlanib turishi mumkin, keyin chiqish yo’li
bush bo’lganda jo’natiladi. Axborotni bir routerdan boshgaga yetib borish modeli 2
nuqgtali model deyiladi (Point to point). Bu modelda axborot jo’natuvchi va

axborot gabul giluvchi bor.

Katta xajimga ega bo’lmagan axborotlar va o’zaro teng bo’lgan axborotlar
adabiyotda cellelar deyiladi. Keng zonali kompyuter tarmog’ining WANIarni

topologiyasi irregulyar (noto’g’ri) sxemada bo’ladi.

Wi-Fi TexHonorusiapu

By kommbroTepiapHu JIOKall TaMOKKa Oorjain Ba MHTepHeTra yJIaHUIITHUHT
3amoHaBui cumMcu3 TexHojoruscuaup. Wi-Fi (unr. Wireless Fidelity — “Cumcus
annkink”’) — IEEE 802.11 cranmaptuaaru cumcu3s Tapmoxiiap yaya Wi-Fi Alliance
caBno xucoosanaau. IEEE 802.11 crangapTura Moc KeJlyBUd HCTaJITaH Kypuima
Wi-Fi Alliance mna cuHOBAaH yTHUIIKM Ba MyBO(MHUK Tap3la CEpTH(PHUKAT OJIUIIN

xamaa Wi-Fi norotununu Kymnam XyKyKura sra Oyauig MyMKHH.



Tapuxu. Wi-Fi 1991 imnna Heusereitn, Hunepnanmusma NCR
Corporation/AT&T (Lucent Technologies Ba  Agere Systems) ToMoHHWIaH
gpaTtwirad. by MaxcynoT pgactina® kaccara Xu3maT KypcaTHII THU3MMHIa
MyIpKayutanran 0ymmb, 6o3opra Wave LAN Mapkacu octuia ynkapuirad xamaa |
naH 2 MOuT/c Te3uKaa MabIyMOT KYHATUIIIHN TabMHUHIarad. Wi-FI uxtupouncu
— Buk Xeiisz (Vic Hayes) IEEE 802.11b, IEEE 802.11a Ba IEEE 802.11g xabwu
CTaHAapTiIap WNUIad YMKyBUWIap jkamoacu Tapkubuma sau. 2003 #imnma Buk
Agere Systems nan keranu. Agere Systems Wi-Fi MaxcynoTiapu ap3oH Oyaummra
KapaMaii KWinH 0030p mapouTuaa pakoOatTmama onmanau. AgereanHr 802.11abg
all-in-one unricetn (kox HomMu: WARP) sxyaa kam mukaopaa cotuan Ba 2004 Hn

oxupura kenud Agere Systems Wi-Fi 6030punan unkub KeTau.

2009 imn 11 cenrsopma IEEE 802.11n cranpapTu TacnuKJIaHIud. YHU
kyutanuimy 802.11g cranmapTu KypuiMmanapura (Makcuman Te3nuk 54 Mout/c)
HucOaran 802.11n pexumuaa Oomka 802.11n Kypuimanaapu OujiaH
doiinanaHuaTaHIa aMaIui JKUXATJaH MabIyMOTIApPHU Y3aTHII TE3JIUTHHU TYPT
O0apobap ommmmmra onubd kenagu. Hazapuii xuxarnan 802.11n mabiiyMoTiaapHU

600 M6uT/c Te3nuKaa y3aTUILHU TabMUHJIAIITa KOAUP.

Numam romoiinanapu. Onatna Wi-Fi tapmoru cxemacu kamuaa Outta
yllaHUII HYKTacd Ba Kamyjaa OuTra MIpKo3gaH TapkuO Ttomanu. LyHuHrIex
UMKKUTA MIKO3 YJIAaHMUII HyKTacu ¢oinanaHuiMaéTrana MUXKO3JIap TapMOK
aJiarTepiiapy BOCHTACHIA “TYFpuaaH-TYrpu~ OoriaHuinca Hykra-HykTa (Ad-hoc)
peKUMHUAA YIAHHWILIAPH XaM MYMKHH. YJIaHUII HYKTacu Y3WHUHT TapMOK
unaeHtudukaropu (SSID) HuM Maxcyc curHan makerinapu opkaimud xap 100 mc
naBomuaa 0,1 Mout/c Tesnukaa >xyHatud typaau. lllyaunr yuyn 0,1 Mout/c -
Wi-Fi HHHr SHr KHYMK MabIyMOT Y3aTHII Te3nuru xucoOnanaau. SSID
TapMOFUHU OWJITaH XOJiJa MIKO3 Ym0y yJIaHUIl HyKTacura OofjaHa OJIMII-
OJIMACJIMTUHHU aHUYNIad OJIMIIM MyMKHH. Arap KaOyJ KWJITHY UKKHTa OUp XU
SSID »sra 6ynran yjaHUII HyKTaJapu XW3aT KypcaTuil XyJIyAura Tymu0 KoJjca,

ylapiaH Kalcu OMpUHMHT CUTHAJ Japakacu FOKopu Oyiica yimaHu Taniaiaun. Wi-


http://ru.wikipedia.org/w/index.php?title=%D0%9D%D1%8C%D0%B8%D0%B2%D0%B5%D0%B3%D0%B5%D0%B9%D0%BD&action=edit&redlink=1
http://ru.wikipedia.org/wiki/NCR_Corporation
http://ru.wikipedia.org/wiki/NCR_Corporation
http://ru.wikipedia.org/wiki/AT%26T
http://ru.wikipedia.org/wiki/Lucent_Technologies
http://ru.wikipedia.org/w/index.php?title=Agere_Systems&action=edit&redlink=1

Fi cranmapt Mmxo3ra yJaHUII y4yH ME3OHJApHU (KPUTEpPHUil) TYJIMK TaHIAIl

APKUHIIUTY OEpaIu.

Avmo crarmapt Wi-Fi cuMmcu3 jokan TapMOKJIApUHHM KypHIIHUHT Oapua
TOMOHJApUHU u30xJab Oepmaiiau. IllyHuHr yuyH Xap Kalicu »XUX03 HILIA0
YUKapyBYM KOMMaHMs Oy macajiaHu y €Ku Oy HyKTau-Ha3apra acocjaHraH XoJjjaa
y3uda xan stagu. Ly ca6abnu cumcu3 J0Kan TapMOKJIApHUA KYPHIIHUHT YCyIIapy

KJaccu(ukanusiapura 3apypusT r3ara Kenaiau.

Vnanum HYKTAJIAPUHU SXJIUT THU3UMI'A 6I/IpJIaIHTI/IpI/IH_IHI/IHF KYﬁHHaFH

yCYJUTAPUHU KEITUPUIIT MyMKHUH:

» ABTOHOM yIJIaHHUIIT HyKTaJapH (IryHUHT IEK MYCTaKHI,
MapKazJIallTUPUIMAraH, akJuti 1e0 XaM aTajiajim)
» Konrtposiep (HazopaTun) OOIIKApPyBH OCTHJA WIILIANIWTaH YJIaHHIII
HyKTajapu (IIyHUHTJEK “eHTWT”, MapKa3lallTUPUIrad ed xaM aTanain)
» Hazoparcu3,  nekuH aBTOHOM Oynmaran (Hazoparuyucus
OOIIIKapHIIaIuTaH)
CumMcu3s JIoKaJl TApMOKJIApHU TAIIKWILUIAIT Ba pagloKaHaIapHU OOITKApHIII

ycyJutapu Oyilnda KyWH1aruiapHy KeJITUPUIT MyMKHH:

e PanuokananimapHu CTaTUK co3mami Oyinya
e PaaunoxanannapHu AMHAMUK (MYBO(MUKIIMK) cO3JIalll Oyitnya
e “Karnamnamran” €K Ky KaHAUIM paJUOKaHAUIAp Ty3WIMacu
oyiinua
Wi-Fi ad3amnuknapu. Kyiinga Wi-Fi HuHT acocuit ad3atuKiIapuHiA

KEJITUPUO YTaMu3:

= KaGen €rkazmMaciaH TapMOKHHM poOCTJIall HMMKOHHMHH Oepaau Ba
TapPMOKHU KEHTraWTUpHII capd-xapakariapyu KHUMaTUHU KaMaUTUpHILTra 00
kenaau. KaOGenHu naBoMm STTUpHII MyMKHUH OYiMaraH »oifjapjia, macala,
TapuXuil KuiMarra sra OyiAraH uMoOpaT Ba OMHOJIAp WYKapUCUAA CUMCHU3

TapMOKJIAp OPKaJIM XU3MAaT KYpPCAaTUIUIIN MyMKHH.



* MoObun KypriMalapHU TApMOKKA yJIaHUII UMKOHUHU Oepain

» Wi-Fi xypunamanapu 06o3opma keHr TtapkairadH. Kypuimanum Wi-Fi
JOTOTUIM OujaaH MaxOypuii ceprudukariam Tydaiinm KypuIMaHUHT
MyTaHOCHOIUTH KadoIaTiaHaIu.

* MabaymoTiapuu  y3atum — Baktuga  Wi-Fi  Kypuimanapunan
HYpJIAHMIII JJapakacu ysuiu TeaedoHaapra HucobaTaH UKKU 6apobap kam.

Wi-Fi  kamumaukiaapu. Yactora awWama3oHM Ba  AKCIUTyaTalMsBUN
YeKJIaHUIUIAp TYpiu AaBiariapaa oup xui smac. Kynnad EBpona naBnaTiapuia
AKII na TabKUKJIaHraH KylIMMYa HMKKATAa KaHajl pyxcaT 3TWirad, SnoHusna
OyJsica IOKOpM KHUCM JMala3oHJiM siHa OWp KaHal MaBxyj, OOIlKa JaBiatiap,
MacanaH, McmaHusiia macT 4acToTaly KaHA/UIApHU MIUJIATUIN TabKUKJIAHAJIH.
bynnan Ttamkapu Oup Katop naBiatTiap, MacainaH, Poccusa, benopycusi Ba
Wranusma umopat Tamkaprucuaa uiuiaiauran 6apua Wi-Fi tapmokitapau éxku Wi-

Fi oneparopnapunu pyixaTaad YTUIIN Tanada dTUIIA]H.

= Poccusima 100 mBt (20 n1bm) nan rokopu mapouT/a UIILUIOBYM YIIAHUIII
HykTanapy, wyHuHraek OUMUM (Camapaiu u30Tpon Hyp TapKaTyBUH KyBBarT)
au Wi-Fi anantepnapu pyixataad YTUIUIApH JIO3UM.

» [MudpnamHUHr >Hr Mamxyp crasgapta Oynran WEP  T1y¥pu
KoH(Qurypauusi (CO3JIaHTaH) KUJIMHTaH OyJica XaM aJlfOPUTMHUHT KY4YCU3JIUTH
cabasi 0coH Oy3u0 KUPUIUIIN MYMKUH. SIHTM KypuiMaiap MabiIyMOTJIapHU
MyKaMMaJIpoK mugpnam npotokoin WPA Ba WPA2 Hu xymmaii oncaga
KyIiad yJaHWII HyKTalapy KyJulai oJMaiaud Ba aaMalITHUPUIIUIIHMU Tanad
staau. 2004 itmn uronga xkabyn xkunuurad [EEE 802.111 (WPA2) cranpaptu
SHTYM KypuwiMalapia MaBxXyna OyiraH xaB(CH3IMK CXEMacHUHU SHaja Kyjail
oymummra onu6 kenau. Mkkama cxemanmap xaM aBBaITH (oifamaHUITaH
napojijaH Kypa uMIaMIUpOK Tapoi KywtamHu Tanab osrtamu. Kymiabd
TAIKWJIOTIIAP TapMOK XY>Kymylapura Kaplid XUMOSUIAHHUII YYyH KyIIMM4a

mmdpaam(macanad VPN)an ¢oiinananamm.



WiMax TexHoorusiapu

Xo03upru KyHaa OyTyH AyHENa CUMCHU3 ajloKara Tanad Ba yHJaH doiinananum
IOKOpH Jlapakaza yemoxkaa. CuMcn3 anokaaaH (oiianaHuiga MabIyMOT OJIMILIA
(éxm KaOyJ1 KWINIA) CUMJIM ajJoKara HucOaTaH KyJIalJInTy Ba I0OKOpHU Aapakajaru
camapanurura spuimiaad. Wi-Fi TapMoru acocad KMUUK XyTyI1ary nry
KyMilagaH, OMTTa €KUM UKKUTA JIOKaJ TapMoK (€ku 2 Ta MmacodacH 103 MeTpIaH
olLIMaraH KOpIopaTuB TAPMOKJIAPHU CUMCHU3 aJ0Ka OPKaJIX yJalll)HU CUMCH3

aJIOKa OpKaJln 6I/IpHaHITI/IpI/IIH MaKcCaaunga njIaTuiIaau.

Jlexun Oy TexHOJIOTHs OMp KaH4Ya HOKYJIaWJIMKIIapra ara:

. CHUMCH3 aJloKa (Xapakar) paJnyCUHUHT KHYUKIUTH
. rJ100aJ1 TApMOKKA YJIaHHIIIa OUp KaTop TYCHKIapra ay4 KEJIHUIIH Ba
Oomikanap.

TapMoK yJIaHUIIT KIMKOHUATIApY KaHYAJTUK FOKOPH OYIIHMIINTa KapamacaaH,
KyHugara 3 Ta acocuii TapMOKKa KyHriagurad TajabiapHu Oakapuill KUWKH,

OyJap: IOKOpH YTKa3yBUAHJIMK KOOUJIUATH, UIIIOHYIMJINTA Ba MOOWILIUTH.

Mykopuaark KaMIuIHKIapHH GapTapad KHIHII MAKCaANIa CHMCH3 aloKa
tapMoruHUHT Keiinary aBmoau WiMax (Worldwide Interoperability for
Microwave Access, IEEE 802.16 cranmaptu acocuaa) unniad unkmiga. WiMax
TEXHOJIOTUSCUHU KEHTaUTUPHII Ba pUBOKIAHTUPHUIN MaKcaauaa 1999-itunna

WiMax-dopymu ounmnu.



by ¢popymra: Nokia, Harris Corporation, Ensemble, Crosspan Ba Aperto xabu
dbupmanap popym Tapkubura xymmiau. 2005-iunHuHT Mait oiinra kagap 230 nax
OPTUK TYHEHUHT TYPJIU XWJI HyKTajapuaaH ¢pupMa Ba KoMIaHusuap Gopym
TapkuOuTa ap30 Oyiau. Xynau ury HmmHuHT skaxoH ce3auaa (World Summit on
Information Society — WSIS) WiMax TexHoJorusicura Kyiuaard tainaoap
KyHunuo6 ynap ycruaa unuiap 6omnanan. WiMax TexHosnorusicura Kyiuaaru

Tajabmap Kyuwiau:

1. KarTa 6ynMaran xyayaiapra 1y KaTopu axpaTuirad pa€Hiap, 4eTKU
(uetnamrtupunran) oorekTiap WiMax TeXHOJIOTHSICH acocha KOMMYHUKAIIMS Ba
ax00poT xu3Matiaapuiad (HonganaHuInra 3ra OyJIUII, pUBOKIaHAETTaH
Japnatiaapaard 1,5 MUUIHMOH axoiauHu 1y xucob nuuaan 100 ta onam ATC napra
yJIaHMaraH Ba WMpUK maxapJiap OujaH CUMIIM aJloKa OpKaJIk ax0opoT, MabIyMOT
aJIMAIIIUII [TIAPOUTHUTA dra OYIMaran axoJIMHU KOMMYHHUKAIUS Ba ax00poT

XU3MartiaapuaaH Q)oﬁﬂanaHHm HUMKOHUATHUHU SAPATHIL.

2. WiMax TeXHOJIOTHSICH OpKAJIM Hep Kyppacuaaru axoJIMHUHT TEHT SPMUHU
KOMMYHHUKaIMs Ba ax00poT xu3Matiapuaad (porgananuiira spumuant. Hly
Katopu, 2005-imtHUHAT XucoOura Kypa rep Kyppacujaa HUHTEpPHET TapMOFUIaH
doitnananyBumnap conu 960 MIIH KMILIMHU TalIKWi 3Taau (fiep Kyppacuaaru

axoJquHuHT 14,5% dhouzuaup).

WiMax TeXHOJIOTUSICHHUHT aCOCHM MaKcaajlapuiaH Oupu YHUBEpPCal CUMCU3
aJloKa OPKAJIK KaTTa Xy Iy jlapra HIIOHWIH, CH(aTIM KOMMYHHUKAIUS Ba axO0poT
XU3Matiapuaad GorgamaHuI MapouTuHU spatumi 0yinu. by opkanmu WiMax

TEXHOJIOTUACH Kyhuaaru dapkiapra sra Oyiau:

1. Cumuim anoka Ba WYJIOILIN al0Ka TU3UMIIApUAaru cepBUC-TIpoBaiiepiaapra
UKTUCOAMM TOMOH 1aH 3(P(EeKTUBIUTMHU XaJ THUII Ba Oy opKaiu (pakat
MOTEHIMAT a0OHEHTIapTa SPUIIMOTHHA KOJIMail, 0amku Oup >koigan

doitnananyBum, (crauroHap) a0OHEHTIap COHUHU OIIMPUII OUIaH Oupra ynapra



KOMMYHHKAIHS Ba ax00poT Xxu3matiapuaad ¢oiananuirHu cudariu iynra

KyWuII.

2. CumMcu3 anoka Tu3uMiIapy 0OIIKa CUMIIM TEXHOJIOTHsUIap OWIaH
MOCJIAIIYBYAHIUTH. by OpKanu cMMCHU3 aJloKa MaJOHUHHA KEHT AU TUPHUII

(MacIITabNamTHPUII) UIMKOHUSTH TMai10 OY1au.

3. VpHaTHIL, yIaHUII COAa apXUTEKTypacH Oy OpKalH yHra KeTaJIuraH

XapaxaTtjIapHHu KaMaﬁTHpHHHHII/IFa o6 KC1aau.

4, Panuoanoka Tuzumiapua anoka KaMmpab OJMII XyIyAH Y30KJIUTH MyXUM
xucobOanaau. X03Upry AaBp/a IKOPY MailIoHIapra MyJKauIlaHTaH Ky CUMCH3
aJioKa TapMoKJiapuaa oOMEeKT Ba TApMOK Opajiufuia TYFpUIaH-TYFpU KYpUHHIITA
sra Oynuiu kepak. WiMax texnonorusicuaa aca OFDM texHonorusicu
KYJUIaHTaHIUTH cababiv TYFpUIaH-TYFPU KYPUHUII HYK Oyirania xaM aOOHEHT
Ba TU3UM OpaJIMFU/IA aJI0Ka y3uiaMaiiu. JIekun Oy opkaiu ajmoka Kampad OJuIl

Xyayau 6I/Ip HCYa KHUJIOMCTpPra KUCKapaiu.

5. WiMax texunonorusicu Tapkuouaa IP nmporokosuiapu 6ynrannuru cabadmu

JIOKaJI Ba KOPIIOPATUB TAPMOKIap1a KyJUIAHWIAIIA MYMKHH.

Cumcus aJIOKa CTAHAAPTH TU3UMJIAPUHHUHIT COJIMIOTHUPHUII JKa/IBAJIH. HMinam

[IPUHCUTIU
WiMax tu3umu 2 Ta acoCuil KUCMIaH TalllKHJT TOTTaH:
1. WiMax 6a3a crancusicu, Ky KaBaT/ii OMHOJIAp IOKOpUCHUTA YPHATUIIAH.

2. KaOyn kunyBun WiMax: anTeHHa KaOyJ1 KUJTyBYM OWJIaH.

baza crancusicu Ba KaOys KWIyBUM a0OHEHT aHTEHHACH OOFJIAaHUIIM YUYH yTa

FOKOpH yacToTa auanasonnaan(Y MyCx) doitnananmmamm. 2-11 I'Tu. By Gornanum



arap uzaean napaxana oyica, yaaa MabayMoT y3atum te3nuru 20 Mowut\\c raua
oynaau. by OornaHui aDOHEHT Ba CEpBEP OpacHia TYFPUIAAH-TYFPU KYPHUHHUILI
tanad stMaiau. by WiMax 6a3a CTaHCUSICHHUHT UILIAII PEKUMU KYTIPOK KEHT

tapkanrad (Wi-Fi) cuMcu3 anoka TU3UMHTra YXUpHILL.

[ywu Tabkuiam xousku, WiMax TeXHOJIOTHICH «OXUPTU HYKTa» («CYHITH
MUJI») YUyH UIUIATUIAAH, SbHU MUHTAKaBUN TapMOKJIaparu
doiinaranyBYMIapHUHT CYHITH (poiiganaHyBUMCHTada TYIUK CUPATIA XHU3MaT
kypcatumiaup. Kyunu crancus Ounad TOUMUN TYFpUAAH-TYFPU KYPUHUIITA
VIOU(10-66 I'Tw) nan hoiianaHuiran Xoua pauoanoka ypHaTiiany. by yey
ujean xoJaTjaa UIUIaTUITal1a MabIyMOT y3aTuil Te3iuru 120 M/6urr eTkazuii
(Mnean xonatna Oy- @oiigananyBuu Ba cepBep opacuaaru y3apo TYFpuaH-TYFpu

KYPUHUII) MyMKHH.

Wimax
Baza stansiyasi

Wimax
- Baza stansiyasi

Rayonlashgan tarmoq

Wimax
Baza stansiyasi



Arap Oy kypuHHIIAATH OOFIAHUII TYFPUIAH-TYFPU KYpHHUII OYimaca, Oy
TU3UMHUHT MIIUTAIIY, MABIYMOT Y3aTUII TE€3JIUTH Macaluiy MyMKUH. JIekuH Oy
KaMYIWIMK Oy TypAard OOfIaHUIIAa aCOCUN KaMYMIIUK Xucobmanmaiiau (by
OOFJIaHUIIIJIa aCOCAH CEPBEPHUHT KOWUAIITaH K0iH Ba QoiganaHyBUUIAPHUHT
COHHMTa Ba YJIApHUHT KaHJal cudatiu €ku cudar3 TeXHOJIOTHs OMIaH

TabMHWHJIAHTAHJIUTUTA OOFJIUK).

Keitnaru npuHcumapaan 6upu — Oy MOOWIT ajlokacu OaszanalmTHPIITaH
IPUHCHUII, Oy MIPUHCUN XaM CUMCH3 aJIOKAHUHT dcTadeTainu peKuMuaaru
WIUTAIINHY TAbMUAHIIAWNA. by TapMOK acocaH TOFJIM MAaCCUBJIAPAATH KOMUIapaa

CHMCH3 aJIOKaJaH q)ofmaﬂaﬂnmra MS'/JDKaJIHaHI‘aH.

MoOuin 6a3anamTUpUiIrad TapMOK

IEEE 802.16 crannaptu Ty3unmMacu MOOWII ajloKa TU3UMHU TY3UIUIITUTA
yxmamaup: by iepaa xam 6a3a ctancusicu MaBxyz 0yiano, 50 km paauyc
KEHIJIMTH/Ia BA YJIAPHU TYFPUAAH-TYFPHU KYPUHULI OYIUIIA YUyH MaiJOHHUHT SHT
IOKOpPHY KUCMHTa YpHATHII [IapT 3Mac, Typap *oujap rokopucura (€xku OnHoap
Tenacura) ypHaTuil MyMkuH. @akaTruHa y3apo OOFJIaHUII paiuycuaa TYFpUIaH-

TYFpPU KYPUHUIITA YBTHOOPTHOOP OepHlll 3apyp.

By G6ofnanuin gokan Ba paéHiamirad TapMOKJIAPHUHT UHPPATY3WIMACHHU

cakJiaiira épaam oepaiu.

Numam npuHCcUnu

duxsn WiMax — Qukcupiamrad KApUIIL.



Homanuc WiMax — ceaHcau KUpUII.
[Toptabmy WiMax — kaiiTajiaH aKOMJIAIITHPUIL PEKUMH OYVHYa KUPHILL
Mo6ums WiMax — mMoOuiamrad KupHii.

duxsn WiMax — (Oukcuprammrad KUPHII).

dukcupnamrad KUpuil ¥3 HaBOaTHIa, KEHT MOJIOCATHN aJITEPHATUB TEXHOJIOTHUS
opkanu unutamu MyMkuH (XDSL, T1 Ba 6.). by ctangapt 11-66 I'T'1; wactora
JAana3oHuAa uiann. by yactora quana3oHu KMYUK TYJIKUHJIAPHUHT KaTTa
CYHMIIIA XUcOoOuTa 1000pyBYH Ba KaOyJl KHIIyBYM Opacuja TYFpUIaH-TYFpU
KYpUHHUII Tajnad 3Taau. borika TOMOHIaH ca paguoaIOKaHUHT HT KaTTa
MyamMMOJIapuJiaH OMpY CUTHAIHU KYTI HypJIAHUII TApKATHUIINAIAH CaKJIai Iu.
[yunr yuyH Oy KupHIia Auana3oH KeHIJIMTY KaTTaiup, IIyHUHT Xxucooura
MabJIyMOT y3aTuil te3nuru 120 Mout/c ra tenr. by pexxum 802.161 ctangaptura
MaHcy0. Jlekun @uxsn WiMax xu3maTuHu Takiaud 3TaéTran KOMIIaHUsIap
X03UpJaH €ku KennHIauk Moowtn WiMax (MoOusiamrad Kupuii) TU3UMHUTa

YTMOKIamap.

MabiiyMOT y3aTyBud Ba KaOyJ1 KWITYyBYH Opacuaa TYFpUaH-TYFPU KYPUHHMIIL

Homaauc WiMax (Ceancnu Kupui)

By xupwuin opkanu aOOHEHT Ba cepBep opacuia MabIyMOT F0OOPHII ManTuaa
MabIYMOT OY3WJIMITHUHT OJIAMHH OJIUII HITOHWINTH KEHIPOKIHup. by pexxnm
MOPTATUB KypuiMaiap acocuaa Kypuiran (HOyTOyK, YYHTaKIM KOMITIOTED

kabwiap). by pexxum ¢oriananyBuu cepBep OuaaH MyJIOKOT HaluTHIA JIEKTP

OHCPIrusICMHU TCXKAIIra UMKOH sApaTaiau.

Portable WiMax (Kaiitagan >kOMIaIITHPUIIT PSKAMU Oy YA KUPHIII)



By xupui pexxumura aBToMaTHK Tap3aa oup 6a3anan Oomika 6a3ara y3uimIlcu3
yJIaHUII UMKOHUATH Oopiuruaaaup. JIekud Oy pexkumM/ia YeKJIaHUII 103ara KeJra,
SbHU: a0OHEHT KypUJIMacuHU KaiiTagan xapakatinanuimu 40 km/c. AMmo Oy
TYpJAard peXMMHU MyJI TPAHCIIOPTJIAPH/IA Ba YETKH SIIALI KOMIApHUIA KyJITaIl
MYMKHH. By pe:xum MoOHI aoka TU3MMIIapHia Ba cMapTdoHiapaa caMmapaiiurura

APUIIIN.

2-11GGs
2-11GGs
ol 2-11GGs Ofs tamoglari
10-86GGs
2-11GGs
Rayonlashgan tarmoglar
2-11GGs
Ajratiigan tarmoglar
WiMax
Baza stansiyasi  WiMax ,
Baza stansiyasi
WiMax

Baza stansiyasi

Mobile WiMax (MoOwLIamra KUpHIIn)

by pexxum 802.165 crangaptu Tacauuaanaup. by kupuir pexxumu aOOHEHT
KypruiManapuHu 120 KM/c KEHTTIMK Y30KJIMKAA KOMIAIITUPUIUILNA MyMKHH.

ByHnaait pe)xUMHMHT X03Upry KyHTa KeIub acoCcuil Kylnaiukiapy Kyduaaruiap:
1. Kyn nypnanumm tapkaaumigad MIIOHWIN XUMOSIJIAHTAHIIUTH.
2. Wyxopu yTKa3zyBUaHINK KOOUITUSATH.

3. TDD (Time Division Duplex) texHnomorusicu OujiaH TabMUHJIAHTAHJIATH, Oy
TEXHOJIOTHUS OPKAJIM aCCUMETPUK TpadUKIapHU KaiTa UIlamra Ba

aHTEHHAJAPHUHT UILIAIIN KUAKWH OYJIraH KaHaJUIApHU HOPMaJUTAIITUPAIH.



4, H-ARQ (Hybrid-Automatic Repeat Request) Texnosorusicu omiiaxn
TabMHUHJIAHTAHJIUTH, Oy TEXHOJIOTHsI a0OHEHT cepBepaH OOIIKa cepBepra YTUII

HaﬁTH,Z[a AJIOKAHHM y3MaCAaH MITOHYJININTUHHU TaBMHHHaﬁﬂH.

5. HHO(Network-Optimized Hard Handoff) texnomoruscu omnan
TabMUHJIAHTAHIIUTH, Oy TEXHOIOTUsl opKayn 50 MUJIJIECEKYH Muna aOOHEHT Ba
CepBep OpacH/ia UIIOHYIN Ba Y3BUHM aJJOKAaHU TabMHUHJIANAM Ba OOIIIKa
TeXHOJIOTUsIIap OuiaH TabMUHJIAHTaH. bup cy3 Ouan aiitranaa, 0y pexxum

HIIOHYIW Ba MYCTaxXKaM aHUK aJIOKAHW TabMHWHJIAIITA 3ra.






