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AHHOTAIUSA

Ha nanHbIii MOMEHT OeCIpOBOAHBIE CETH — 3TO OJHA M3 HauboJiee MEePCIEKTUBHO Pa3BUBAIOLINXCS
orpacieir IT-cheprl. bmaromaps OecnpoBogHBIM TexHONOrusM HMHTepHeT 0e3 NpUMEHEHHUs
MIPOBOAHBIX COETMHEHUIN CTAHOBUTCS ropa3fo Oosiee MOOWJIBHBIM, MO3BOJISSL YENIOBEKY CBOOOIHO
nepemeraThes. B maHHON cTaThe pacCMOTPEHBI OCHOBHBIE HMOHSATHS, KOTOPbIE HEOOXOAMMBI IS
pacuera JalbHOCTH OECHPOBOJAHOIO KaHaja CBSI3H. Pa3o0paHbl HEKOTOpbIE HIOAHCHI B
MaTeMaTHYeCKOM pacuere aaidbHOCTH Wi-fi curnama. Taxke yka3zaHbl OCHOBHBIC DPaCUETHBIC
dbopmynel. B 3akmiodeHne NpOAEMOHCTPUPOBAH HEMOCPEACTBEHHBINM pacueT naabHOCTH Wi-fi
CHUTHAJIA.

KuroueBble cjioBa: KaHal, 1ajJbHOCTh, IEPEIaTUUK, IPUEMHUK, PACCTOSHUE.

Abstract

At the moment, wireless networks are one of the most promising IT industries. Thanks to wireless
technologies, the Internet without the use of wired connections becomes much more mobile,
allowing people to move freely. This article discusses the basic concepts that are necessary for
calculating the range of a wireless communication channel. Some nuances in the mathematical
calculation of the Wi-fi signal range are analyzed.

Keywords: channel, range, transmitter, receiver, distance.

Jns Havama, paszOepemMcs B TOM, 4YTO MpeAcTaBiseT w3 ceds TexHomorus Wi-fi. [lannas
TEXHOJIOTUS — 3TO OJMH U3 (hopMaTOB Nepeaayn UPpoBoi HHPOPMALIMHU IO paguokaHaiaM. Panee
ycrpoiictBa Wi-fi mpenHasHauanuch AJis KOPHMOPATUBHBIX IOJIb30BATENeii B KayeCTBE 3aMEHBI
CTaH/IaPTHBIX KaOETbHBIX CETEH.

UtoObl mepenarp WHGOPMAIMIO C TOMOIIBI0 TexHonoruu Wi-fi mpuMeHsoT auama3oH
cBepxBbICOKMX yacToT (CBY).

PanuoBosHa B MOMEHT pacipOCTpaHEHUsl B MPOCTPAHCTBE 3aHUMAET 00bEM B BUJIE SJUIUIICOMIA
BpallleHUsT C MaKCHMAaJIbHBIM paJnycoM B cepeauHe mposiera (3oHa Dpenens). EctecTBeHHBIC
MPENSATCTBHS (3eMJISI, XOJIMBI, JEPEBhsI) U UCKYCCTBEHHBIC TPETrpajbl (31aHusl, CTOJIOBI), KOTOpPhIE
MOTAJIAl0T B 3TO MPOCTPAHCTBO, UMEIOT CBOMCTBO OCNAOISATH CUTHAI.

Onpenenenne 300 @peHenst OCHOBaHO Ha mpuHuuNe ['roirenca. JlaHHbIM TPUHLIKN TJIACUT, YTO
KaX/Jas TOYKa HEKOTOPOW cCpelpl, A0 KOTOPOH JOXOIUT BO3MYILEHHE, camMa CTaHOBHTCS
HMCTOYHUKOM BTOPHYHBIX BOJIH, M TOJI€ M3IY4YECHHsI BIIOJIHE MMEET HIAHC paccMaTpUBAThCS Kak
CyNEpIO3MIMsA BCEX BTOPUYHBIX BOJNH. Ha ocHoBe mnpuHnuna [rolireHca BO3MOXKHO
MIPOJIEMOHCTPUPOBATh, YTO OOBEKTHI, KOTOPHIE JIe)KAT BHYTPU KOHILIEHTPHUUECKHUX OKPYKHOCTEH,
MIPOBEJICHHBIX BOKPYT JIMHUH MPSMOI BUANMOCTH ABYX TPAHCHUBEPOB, HIMEIOT BO3MOKHOCTH BIIHSITh
Ha Ka4yeCTBO KaK MOJIOKUTENbHO, TaK U OTpHULaTenbHO. J[t0o0oe mpemnsTcTBUe, KOTOpOe Momajaet
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BHYTpb 1-ofi okpyxHOCTH (1-0i 30HBI @peHerns), oka3biBaeT Oosiee HeraTMBHOE BiusHuE. [Ipu
CO3/IaHUU PAAMOMOCTAa MEXAY IBYMs CETSIMH HaJ0 3HATh TOT ()aKT, YTO MPOCTPAHCTBO BOKPYT
pSIMOM TUHHUM, TPOBENEHHON MEXAY MPUEMHHUKOM M MEpPelaTiuKOM, JOKHO OBITH CBOOOJHO OT
OTpaXKAIOIIKUX W MOMIOLIAIOIINX MPEMATCTBUI B paanyce, cpaBHUMOM ¢ 0.6 paauyca nepBor 30HbI
OpeHners.

[IpobGneme pacrpocTpaHeHHs] PaJMOBOJIH BHYTPH 3JaHUN M TIOMEIICHUW B TOCJCIHEE BpeMs
YAEIAETCsl 3HAUUTENbHOE BHUMAHUE. JTO CBSI3aHO, MPEXAE BCETr0, C MOACPHU3ALMEN JIOKAIbHBIX
WH(POPMAIMOHHBIX CeTell ¢ momornplo TexHojmorun Wi-fi. Hanmwume BHYyTpM 31aHUS CTeEH,
MEPEropoioK, MeOEIH, Paarod’IeKTPOHHON ammapaTypbl U IpYTUX OOBEKTOB CO3AET CIOXKHYIO
cpeny JUisl pachpOCTpaHEHHUs pPAJUOBOJH, KOTOpas CYIIECTBEHHO OTJIMYAeTCsl OT CBOOOJHOrO
npoctpancTBa. OcHOBHBIMH 3¢ ¢dekTamu, HaOII0AaeMbIMU TPU PACIPOCTPAHEHUH PaTUOBOIH
BHYTpPU IOMEILEHUH, SIBISIOTCSI MHOTOJIYy4€BOCTh, O0YCIIOBICHHAsE MHOTOKPAaTHBIMU OTPAKEHUSIMU
pPaIMoOBONH OT CTEH M JAPYrUX OOBEKTOB, AU(DPAKIMs Ha MHOTOYMCICHHBIX OCTPBIX KPOMKax
MIPEAMETOB U 3aTyXaHHE PaJMOBOJH MPU PACIPOCTPAHEHUM HA PACCTOSHUE U MPU MPOXOKIACHUU
gyepe3 MpensarcTBUs. IOTH 3(PQeKTsl 00ycIaBIUBAIOT CIOXHYIO CTPYKTYPY 3JIEKTPOMAarHUTHOTO
TOJIS1.

Wrak, npoBenem pacuer ganbHOCTH curHana Wi-fi.

dopmyna, KoTopas Mo3BoJisja Obl HAM PAaCCUUTATh AANBHOCTH CBS3HM, BBIBOAUTCS U3 JIPYroit
dbopmyIbl (U pacyeTa oTepb B CBOOOJHOM mpocTpancTse) [1, c. 341-344]:

FSL=33+20(1gF +1gD), (1)
rae F — nenTpanpHas yactora kanana (MI'm); D — paccTosiHre Mex Iy ABYMs ITyHKTaMH (KM).

FSL moxHO HalTH Onarogaps CyMMapHOMY YCHJICHHIO CHCTEMBI, KOTOPOE PaCCUMTHIBACTCS IO
dopmyie [2, c. 54-55]:

Y()E = })t,dEMBm + Gt,bEu + Gr,d[)‘u _Pmin,dE,me _LZ,OE _Lr,OE> (2)
tne b ,p.p, — Momuocts nepenaruuka (ITPI); G, .5, — xoopduument ycunenus (KVY)
nepenaromiedt  antennwl (I[IPJIA); G, .5, — KY npuemnoit antenuwt (IIPMA); Py opusm —
4yBCTBUTEILHOCTh TpuemMHuKa (IIPM) Ha omnpesesieHHOW CKOpoCTH; L, ,r — IOTEpPU CUTHAjua B
KOAaKCHaJIbHOM Kabene u pasbemax tpakra [IPI[; L, ;5 — moTepu curHana B KOAKCHaIbHOM Kaberie

u pazbemax Tpakra [IPM.

Tabnuya 1
3aBHCHMOCTH CKOPOCTH Nepeadyn HHGOPMAINU 0T YYBCTBUTEIbHOCTH

CKOpOoCTh UyBCTBUTEIBHOCTD
52 Mowurt/c -66 1bMBT
48Mout/c -71 nbmBT
36 Mout/c -76 nbmMBT
24 Mowurt/c -80 nbMBT
18Mout/c -83 nbmBT

12 Mowurt/c -85 nbMBT
9Mout/c -86 n1bmMBT

6 Mout/c -87 nbMBT

UYacrora F 6epercs u3 tadim. 2.

Jst kaxknmont ckopoctu [IPM mmeeT ompeneneHHYIO YyBCTBHTEIBHOCTH. [l HEOOIBITNX
CKOpOCTGI\/'I — YYBCTBUTCJIBbHOCTb HAMMCHbIIAA, JJIA BHICOKHX CKOpOCTeﬁ — HaMHOTro BbIIIe. B Ta6.]1.
1 mpuBenena nanHas 3aBUCUMOCTh. FSL HaxoauTcs creayronum oopa3om:

FSL=Y,, —SOM, 3)

rae SOM — 3amac B 9HEpPreTHKe paarocBssu (1b).
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YcHneHWe aHTeHHLI YcuneHwe aHTeHHbI
nepegariuka, dBi npremHka, dBi

PaccToAHWe MEMay TOYKIMM, M >

t\ Jatyxavwe B kabene dB /

JaTyxiHWe g kabene dB
'\ YYBCTEMTENEHOCTE
MolHOETL npuemHKa, dBr
nepegatyrka, dBm

Puc. 1. Pacnonoxenue nepenaroiieid 1 NpUHUMAIOIIEH CTOPOH

Tabnuya 2

3aBHCHMOCTH KAHAJIA U HEHTPAJbHONH YaCTOTHI

Kanan F (MI'ny)
1 2412
2 2417
3 2422
4 2427
5 2432
6 2437
7 2442
8 2447
9 2452
10 2457
11 2462
12 2467
13 2472
14 2484

SOM (o6wkruno Oepercss paBHbIM 10-20 nb) yuuTheiBaeT psing ¢GakTOpOB, KOTOPhIE HETaTHBHO
BIUSIIOT Ha JAIBHOCTH CBsizu [3, c. 142-144]. OH y4uThIBaeT BO3MOXKHBIE (haKTOPHI, HETATUBHO
BIIUSIIOLIUE HA BEJIMYUHY AAIbHOCTU CBSI3H, TAKUE KaK: TeMIIepaTypHbIN Apeiid 4yBCTBUTENbHOCTH
MIPUEMHHKA U BBIXOJIHOW MOIITHOCTU TepeAaTuynKa; BCEBO3MOKHbBIE aTMOC(EpPHBIE SBICHUS: TYMaH,
CHETr, JO0X[b; pPaccOrjacOoBaHWE AaHTEHHbI, MPHEMHMKA, MepeJaTiuka C AaHTEHHO-(QUAECPHBIM
TPAKTOM.

[To utory nasbHOCTbH CBA3M PACCUUTHIBACTCS CIAEAYIOLIUM 00pa3oM:
(B g p)

D=10 20 20

Hcxonst u3 Bcero BhIIEYKAa3aHHOTO, MPOU3BEAEM pacueT aanbHoctd Wi-Fi curnana.

Bbynem ucxonuts uz3 WDS pagunomocta Ha 2-X TOUKax JOCTYIIA.

Hcxoauble mapaMeTpsbl:

— MotmHOocTh: 800 MBT (29 n1bm);

— YyBCTBUTEIBHOCTH IpUEMHUKA: (-97 nbm);

— koa¢pdunmentsr yeunenus anteHH (IIPJAA u [IPMA): 12 nbm u 13 abwm;

— 3amac no sHepreruke: 20 ab;

—F=2412 MI't.
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Boruucnum FSL no cnenyronemy anroputmy:
Y)p =29+12+13-97-4-4=-51 nb
FSL=-51-20=-71

Breraucnum JaJIbHOCTH CBA3U

N33 00412
D =10 20 20 =14.8 xm.

Urak, pacuer nansHoctd Wi-Fi curnana ycreniHo npousBe/ieH.
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