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Pedepar
Kranigikamiinoi po6otu 6akanaBpa "Po3po0ieHHs JIOKaJIbHOT pagioMepexi Ha

OCHOBI TexHonorii Wi-Fi"

Po6ora mictuth 69 cTopiHok, 16 uttocTpariii, 10 BUKOPpUCTAHUX JIKEPEIL.

KinrouoBi cnoBa: mojgeMm, poytep, Mepexa, ONTUMAJbHE TMOJOXKEHHS,
TECTyBaHHS.

[Ipenmetom nocinimxeHHs kBaiidikaiiiinoi podoru € Wi-Fi mepexa. O6'ektom
JOCIIKeHHS € po3pobieHHs: Wi-Fi mepeki Ha 0CHOB1 HOBITHIX CTaHJApTiB.

Po3pobniena Mepeka Ha OCHOBI HOBITHBOTO CTAHAAPTy MAa€ MiABUIICHY
3aBaJOCTIHKICTh, Ja€ MOXKJIUBICTH OOMiHIOBaTHCS I1H(OpMAIi€l0 3 TMABUIIEHOIO
IIBUIKICTIO BIJMIOBITHO JI0 MOTMEPEIHIX CTAaHAAPTIB, pO3paxoBaHa Ha OUIBIITY KIJTbKICTh
OJTHOYACHUX KOPHCTYBaYiB.

BuxopucranHs crneriaiizoBaHUX Mporpam Ui MPOEKTYBaHHS Ta JTOCIIKEHHS
MepexXi Ja€ MOXKJIUBICTh BIpHO ii peamizyBaTu, 03HAHOMHUTHCS 3 11 (QyHKI[IOHATLHUMH
MOJKJIMBOCTSIMH Ta 3aBYaCHO BHUSIBUTH 11 HEIOJIKH.

PoGora Mae mpakTH4HY ITIHHICTH 1 @ Ha OCHOBI ii METOAUKH IMPOEKTYBaHHS

MOJKHA B TIOJIAJIBIIIOMY IMPOSKTYBATH BiATIOBIIHI MEPEXKi.



Overview
Bachelor's thesis "Development of a local radio network based on Wi-Fi

technology"

The paper contains 69 pages, 16 illustrations, 10 references.

Keywords: modem, router, network, optimal position, testing.

The subject of the qualification work is a Wi-F1 network. The object of research
is the development of a Wi-Fi network based on the latest standards.

The developed network based on the latest standard has increased noise
immunity, allows the exchange of information at higher speeds in accordance with
previous standards, and is designed for a larger number of simultaneous users.

The use of specialized software for network design and research makes it
possible to implement the network correctly, get acquainted with its functionality and
identify its shortcomings in advance.

The work is of practical value, and its design methodology can be used to

design appropriate networks in the future.
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Beryn

AKTyauapHicTh podoTn. CyyacHUN CBIT HACHUYEHHUWA TEXHOJIOTISIMH, SKi
PO3IMIMPIOIOTh HAllll MOXJIMBOCTI Yy KOMYHIKamii Ta oOMiHI gaHuMu. OJIHUM 3
HalBaXJIMBILIUX ACMEKTIB IbOTO PO3BUTKY € 3a0€3MEUYEeHHs IBUJKOrO Ta HaJIMHOIO
JOCTYIYy 10 Mepexi [HTepHET. ¥ 1IbOMY KOHTEKCTI TEXHOJOT1I O€3IPOTOBOTO 3B'SA3KY
WI-FI (Ge3npoToBuii gocTyn 110 Mepexi) BHUSIBMIACH OCOOJMBO €(PEKTHBHOIO Ta
TOIYJIIPHOTO.

Po3pobnennss nokanbHOi pamiomepeki Ha ocHOBI TexHojorii WI-FI €
aKTyaJbHOIO Ta HEOOXiTHOIO 3a]]a4€t0, OCKITPKH BOHA JO3BOJISIE CTBOPUTU €()EKTUBHY
1HGpacTpyKTypy AJId TMepeaadl JaHUX B 0OMEXEHOMY IMPOCTOpPi, TAKOMY SIK OodicH,
HaBYaJIbHI 3aKJIaJH, TPOMAJCHKI MPHUMIMICHHA Tomo. Ll TexHomoris q03BOJIsE
IiAKII0YaTH 0€3ApOTOBI MPUCTPOI, TaKl K KOMI'TOTEPH, CMApT(HOHU, TIIAHIIETH, J10
MepeXki 3 BUCOKOIO IMBUAKICTIO TIepeaaydl JaHuX.

OpHak, BpaxOBYIOUM WIBUIKUNA TEMIT 3POCTaHHS KUIBKOCTI MIIKIIOYEHUX
OpPUCTPOiB Ta 30UIBIIEHHA OOCATIB TIepelaBaHUX JaHUX, ICHYIOUYl JIOKaJIbHI
pamiomepexxi Ha 6a3i TexHosorii WI-FI morpe0yroTh moganasIioro yaoCcKOHAJICHHS.
Cragmaptu WI-FI B moenHanHi 3 BUMOTaMHu Cy4acHOrO ITM(POBOIO CepeIOBHINA
BUMAararTh HOBHUX PIllIEeHb Ta MPOCKTHUX HANPSMKIB JIJIs 3a0€3MeUYeHHS HAIHHOCTI,
e(hEeKTUBHOCTI Ta 0€3MEKH 3B'SI3KY.

Meta poGoTu. Po3polOieHHS JOKanbHOI pamioMepexi, sika 0a3yeTbcs Ha
texnosorii WI-FI, 3 BpaxyBaHHsAM cyd4acHHX BUMOT Ta moTped kopucTyBauiB. llei
MPOEKT Ma€ Ha METI TMOKpAIUTH IMBHIKICTH Tepenadi JaHuxX, 3a0e3mednuTu
CTaOUTBbHICTh 3B'SI3Ky Ta MIABUIIUTH PiBEHb OE3IMEKH UIsi BUKOPUCTAHHS Yy PI3HHUX
cdepax, BiJl JOMAIITHIX MEPEXK JO MIAMPUEMCTB Ta TPOMAICHKUX MMPUMIIIEHb. .

Metoan fgociimkeHHsi. J[OCHUDKEHHS TPOBOAMIIOCS 3 3aCTOCYBAaHHIM
3arajbHOOCTYHOTO cepenoBuma D-Link Wi-Fi Planner Pro, ske € mporpamuum
IHCTPYMEHTOM, MPU3HAYEHUM JJIs JIaHYBaHHSA OE€3MPOBOJIOBUX MEpPEXk. 3aCTOCOBAHE
IpOrpaMHE CEpelOBHUINE MJO03BOJSE CTBOPUTU BIPTyaJbHYy MOJAENTH 0€31pOTOBOI
MEpexKi, IMIOPTYBAaTH IUIAHHM MOBEpXiB, imiTyBatu mokputts Wi-Fi. D-Link Wi-Fi

Planner Pro Takosx 103BOJIsSIE BBOJIUTH Pi3HI ITApaMETPH MEPEIKi, TaKi SIK pO3TaIlyBaHHSI



TOYKH JOCTYIY, PIBHI HOTYKHOCTI1 Ta TUIIM aHTEH, 100 ONTUMI3YBAaTH NPOAYKTUBHICTh
i mokputtsi Mmepexi. D-Link Wi-Fi Planner Pro nmomomarae cmpocTutu mporiec
IUIaHYBAHHS Ta PO3rOPTaHHs, MIJBULIUTH 3arajibHy MPOJIYKTUBHICTh MEPEXKI.
BucHoBku 10 po6oTn. JlokanpHa paaioMepeka Ha 0CHOBI TexHosorii Wi-Fi 6
3abe3neuye BUIY IMIBUAKICTH Mepeaadl JaHuX, MOKpalleHy CTIHKICTh [0
iHTepdepeHIlii, 3HIKEHY 3aTPUMKY Ta 3a0e3nedyye Oulblll eeKTUBHE BUKOPUCTAHHS
paaloyacTOTHOIO CHEKTPY, IO TOKpAaIlye XapaKTepPUCTUKH MPOAYKTHUBHOCTI
pamiomepexi B 1uioMy. Tomy BuOIp Mojeni 0e3mMpoBOJIOBOIO MaplIpyTH3aTtopa 3
niaTpuMkoro TexHojorii Wi-Fi 6 3abe3neuye MakcumanbHy MIBHIKICTH Mepeaayl
JaHUX Ta TOKpallye S[KICTh MIAKIIOYEHHS [JIsi KOpUCTyBauiB. PesymbTaTHl gaHoi
poOOTH BHECYTh BaroMHii BKJIaJl Y MOJANBIINA PO3BUTOK JIOKATBHUX PaJlOMEpPEX Ha
ocHoBi texHosorii WI-FI Ta cnpusiTUMyTh MOKpAaIIEHHIO SKOCTI KOMYHIKAI[IHHOTO

cepeIoBUIIA JJIsI KOPUCTYBaiB.
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1. TEOPETHUYHI BIJOMOCTI 10 POBOTM.

1.1 Beryn 10 TeOpeTHYHHUX BiIOMOCTeI.

WI-FI € TexHomoriero 6€31poTOBOrO 3B'sI3KY, fKa J03BOJISIE TIEpeAaBaTy JaHl
MDK TPHUCTPOSIMH 3a JONOMOIOI0 pajloXBWIb y Oe3ApoToBHX Mepexax. Bona
6a3yerbest Ha cranapTi IEEE 802.11 1 3a0e3neuye mBUAKY 1 3pyUHy Nepeaady JaHUX
MDK IPUCTPOSIMH, 110 MIAKIIOYEH] O OJHIET JIOKaJIbHOT MEPEXKI.

WI-FI craB HEOOXiTHOI TEXHOJOTIED B Cy4acCHOMY CBITi, /¢ O€31pOTOBHIA
noctyn 1o [HTepHeTy Ta 0OMiH JaHUMU CTaJId BaXKIIMBOIO YaCTHHOIO TIOBCSKICHHOTO
KUTTS. Och JeKUIbKa KIOYOBUX MNpuuuH, yomy WI-FI Mae Benuky BaromicTh y
0e3/IPOTOBOMY 3B'A3KY:

° besnporoBuit gocryn no Iarepuery: WI-FI no3Bomsge Ham
migKIroYaTucs 10 [HTepHeTy Oe3Mmocepe/IHbO 3 HAlllMX MPHUCTPOIB, TAKUX SIK
HOYTOYKH, cMapTPOHH, TUTAHIIETH, 0€3 TOTpeOr B MPOBITHUX MIAKIIOYCHHSX.
Ile Hamae HaM cBOOOIY PyXy Ta JOCTyH 10 IHTepHETY y Oyab-IKOMY MicIii 3
HasiBHicTIO WI-FI.

° 3pyuHicTh 1 MoOUThHICTE: WI-FI 1o03Bojisse Ham mMmigKIIOYaTH
0e3IpOTOB1 MPHUCTPOI O MEPEXKi 31 3PYUHICTIO 1 MOOUTBHICTIO. MU MOXeMO
JIETKO TIEPEHOCHUTH HaIlll MPUCTPOI 3 OJIHOTO MICI B iHINE, 30epiraroud mpu
upoMy 3'eqnanns 3 WI-FI mepexero.

° Mupoke 3actocyBanHsa: WI-FI BUKOpUCTOBYeTbCS B PI3HUX
chepax, BiI JOMAIIHIX MeEpeX J0 OI3HEC-CEPENOBHIN Ta TPOMAJICHKUX
npuMmimenb. Bin 3abe3nedye MOXIMBOCTI OOMIHY JaHWMH, CIIJIBHOTO
BUKOPUCTaHHS  pEecypciB,  BiI€OKOH(EpeHIii, MOTOKOBOI  mepemadi
MyJbTUMEia, IHTEpHET-TenedoHii Ta 6araTto iHIIOTO.

o Bunkicts Ta mnpoayktuBHICTh: Cranmapt WI-FI mocrtiiino
PO3BUBAIOTHCS, MO JIO3BOJISE JOCATATH BCE OUIBINOI MBHUIKOCTI Tepeaadi
nannx. CydacHi crangaptu, Taki sk Wi-Fi 6 ta Wi-Fi 6E, HamaroTs 3Ha49HO
MOKpAIIeHY MPOJYKTHBHICTh, 3a0€3MEeUy0YM BHUCOKY IIBUJKICTh Mepeaadl

JAHUX Ta 30UTbIIEHY IPOMYCKHY 3JaTHICTh MEPEXKI.
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o Pozsutok Intepuery peueii (10T): WI-FI € kirouoBoto TexHOOT1€0
IUIsl peanizanii KoHuenuii IHTepHeTy peuel, e pi3HI OIPUCTPOi MOXKYTh OyTH
MIAKJIIOYEH] 0 MEpei Ta OOMIHIOBaTUCS JaHUMU. BiH CTBOpIOE OCHOBY ISt
pPO3yMHUX OYAMHKIB, PO3YMHHX MICT, aBTOMATH30BaHMX CHCTEM O€3MeKH,
MEIUYHOI'0 MOHITOPUHTY Ta 0araTbOX IHIIMX IHHOBALIMHUX PIILIECHb.
Busznauennss WI-FI Ta #ioro BaxxymMBiCTh y 0€3ApOTOBOMY 3B'SI3KY CB1IYaTh MPO
Te, 110 I TEXHOJIOT1S Ma€ CYTTEBUM BIUIMB Ha HAIlle TOBCAKIACHHE KUTTS, HAJAIOUU
HaM 3pYy4YHICTb, MOOUIBHICTh Ta IIMPOKI MOKIMBOCTI NEpeaayl JaHuX. 3 PO3BUTKOM
CTaHJApTIB Ta 3pPOCTAaHHSAM KUIBKOCTI MiAKItoueHuX npuctpoiB, WI-FI 3anumaerscs
HEB1JI'€EMHOIO CKJIaJIOBOIO 0€3pOTOBOTO 3B'sI3Ky B MAaHOyTHHOMY.

1.2 Meta orasiay texHosaorii WI-FI.

Mera ornsny Texrosnorii WI-FI monsirae B 1oki1aiHOMY JTOCIIPKEHH1 Ta aHai31
II€T TEXHOJIOT1T 0€3IPOTOBOTO 3B'SA3KY 3 METOIO PO3POOJICHHS JIOKAIBHOT pajlloMepexKi
Ha 11 ocHOBIL. Oriiax Mae Ha METI O3HAMOMJIEHHS 3 OCHOBHUMH MPHUHIIMIIAMHU pOOOTH
WI-F1, iioro xapakTepucTUKaMH Ta MOKJIMBOCTSIMH, a TAaKOK BU3HAUUTH BaXKIUBICTh
Ta akTyasbHICTh BUKopucTanHs WI-FI B cydacHuX MepexxeBUX cepeoBHINAX.

JI1st JOCSATHEHHS METH OTJISIAY HEOOX1MTHO chOpMyTtOBaTH TaKi 00'€KTUBH:

) Busnauntu npuniunu po6otu texHonorii WI-FI: mocmiguTu
IpolIec mepeaadi JaHuX 4epe3 0e31pOTOB1 MEpexKi.

o Hocnigut cranmaapta Ta npotokonu WI-FI: ormsuytn pizHi
nokoninHs craHgaptiB WI-FI, 3BepHyTM yBary Ha iX XapaKTepUCTHKH,
IPOIYCKHY 37aTHICTh, Alarma30H! YacTOT Ta MATPpUMYBaH1 (QyHKIII.

o BuBuntu BB akropiB Ha nponyktuBHicTe WI-FI: nocnminutu
BIUIMB TIEPEIIKOJI, AANBHOCTI, KUTBKOCTI MITKIIOYCHUX MPUCTPOIB Ta IHIIUX
¢dakTopiB HA MBUAKICTH Ta CTaOUTBHICTh Mepexi WI-FI.

. OrnsayTr po3BuTok WI-FI TexHosmorii: onrucatn ocTaHHI TPEHIU B
po3pob1ti WI-FI, Bkmtouatoun cranmaptu Wi-Fi 6 Ta Wi-Fi 6E, ix nepeBaru ta

MOTEHI1H1 3aCTOCYBAaHHS.
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o Busnauntu nepeBaru ta Hemoniku WI-FI TexHonorii: 3pooutu

OIJIsi/ TIepeBar, TAKUX SIK 3pyYHICTh, MOOUIBHICTh Ta IIMPOKE 3aCTOCYBaHHS, alie

TaKOXX 3BEPHYTH yBary Ha OOMEKeHHS Ta moTeHI1HHI mpooiaemu WI-FI.

Mera ornsay texnosorii WI-FI Ta cdopmynboBaHi 00'€eKTHBU H03BOJISATH
ruoOI1e po310paTucs B MPUHIUIIAX Ta OCOOIUBOCTSX I11€1 TEXHOJIOT11, 2 TAKOXK OILIHUTH
il MOJIMBOCTI Ta OOMEXKEHHS JIJIs1 TIOAJIBIIIOT0 PO3POOIEHHS JIOKAIBHOT paloMepexKi.

1.3 IcTopist po3BuTKy TexHoJorii WI-FI.

[Touarok 0e3npoTOBHX Mepex OyB 00YMOBIIEHUHN 3pOCTaHHSIM MOTPEOU B
0e3MpoBOJOBOMY 3B'I3KYy Ta Mepefadl JaHuX Ha BifAcTaHl. TpaauiliiiHi TPOBIAHI
Mepexi OOMEeXyBall PYXOMICTh KOPUCTYBadiB Ta CTBOPIOBAIM HEOOXIAHICTH Yy
CKJIQJHUX 1 JOPOTUX KaOeIbHUX 1HPPACTPYKTYpaXx.

[Teprri po3poOku B 061acTi 6€3IPOTOBUX MEPEXK MOYIHCH 111e B cepeauHi 20-
T'O CTOJIITTS 1 TOB'I3yBAJIUCS 3 BINCHKOBHMH Ta HAYKOBUMH JOCIHIKEHHAMA. OTHUM 3
NEPIINX KPOKIB y IbOMY HANpPSIMKY OyJI0 BUHAWIECHHS paJlio Ta paJioCIoNydeHHs, 10
BiOysnocs Ha moudatrky 20-ro cromiTTsa. Pagio m03BoJsio Ge3ApOTOBO TepeaaBaTH
rOJIOCOB1 CUTHAJIM Ha BEJIMKI BIJICTaH1 1 CTal0 OCHOBOIO VISl MOJABIIUX PO3POOOK Y
cthepi 6e31pOTOBOTO 3B'SI3KY.

VY 1940-x pokax mnoyan 3'IBISTHCS TMEpIIl JOCHIIKEHHS Ta MPOTOTHIIU
6e3apoToBuX Mepexk. OIHUM 13 BaXKIMBHUX NOCSTHEHb Oyno crBopeHHs ALOHAnet,
siKa OyJia TIePIIo Mepexkero i 0OMiHY TaHMMHU Ha 6e31poToBii ocHOBI. BoHa Oyna
po3pobiiena B ['aBasx B 1970-x pokax i BAKOPUCTOBYBaIa METOJ PO3AUICHHS Yacy JJIs
nepeaadi JaHuX MK KOMITIOTEpaMH.

Y 1980-x pokax TEXHOJOTisI OEe3IpOTOBOTO 3BSI3Ky IOodYaja IIUPOKO
BUKOPUCTOBYBATUCS B TMPOMHCIOBOCTI Ta NUJIOBOMY cepefoBuIi. bymm cTBOpeHi
craugapta, Taki sk IEEE 802.11, ski BCTaHOBWIM OCHOBH JIsI O€3POTOBHX
nokanbHUX Mepex (WLAN). ITepmri cucremu WI-FI Oynu BBeneni Ha puHOK y 1990-x
pOKax 1 BXX€ TOJ1 JEMOHCTPYBAJIH MOTEHITIAN IS CTBOPEHHST OE3IPOTOBUX MEPEXK B
JIOMAITHBOMY Ta KOMEPIUIHHOMY OTOYEHHI.

3 mnosBoto crangapty IEEE 802.11, texuonoris WI-FI crana mwupoko

BUKOPHUCTOBYBATUCS y 0OaraThox cdepax, BKIIOUAIOYM JOMAIIHIN 3B'SI30K, O13HEC-
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Mepexi Ta rpomanacbki Mmicud. [locTymoBo 3'sSBuIMCS HOBI Bepcli CTaHAApTy, WIO
MIPOTIOHYBAJIM BAOCKOHAJIECHHS Yy IIBUIKOCTI Mepeaayi JaHuX, 30UIbIIEHH] TalbHOCTI
Ta TOKPALLEHHI 0€3MEKN MEPEXKI.

[Tepmii po3poOku 0e3APOTOBUX MEPEX OYIU BAXKIMBUM €TAllOM y PO3BUTKY
texHosiorii  WI-FI. Bouu ctBOpmim ¢dyHgamentanbHy 0a3y uisi MOAAIBIIOTO
PO3IIMPEHHS Ta BIOCKOHAJIEHHS OCE3IPOTOBUX MEPEXkK, IMO MH CIIOCTEPIraeMo
cboroiHi. Po3poOku B 111 ramy3i JO3BOJMIJIM HaM 3pOOUTH O€3MpOBOIOBUMN 3B'A30K
JOCTYITHUM, 3pYYHUM Ta HAJIWHUM 1 CTaJld OCHOBOIO JJII PO3BUTKY CYYaCHHX
JIOKaJBbHUX pajgioMepex Ha ocHOBI TexHoorii WI-FI.

Po3BuTtok crannaprie WI-F| € BaxauBo0O CKI1a710BO0 OE3IPOTOBUX TEXHOJIOT 1M
1 CIIpUSB 3HAYHOMY TIPOrpecy y 0e3mpoBoI0BOMY 3B's13Ky. [lounHar04M 31 cTaHIapTy
IEEE 802.11, po3pobaenoro y 1997 pomi, WI-FI npoiimoB kijgbka erariB eBOJIOLI],
0 TIPHW3BEJIO 10 3HAYHOI'O IOKPAIICHHS IIBHAKOCTI Nepeaadi JaHUX, JabHOCTI,
HAJIHHOCTI Ta O€3MEKU MEePEexKi.

OcHoBHIi etanu po3BUTKY cTanAapTiB WI-FI BkirogaroTs:

° IEEE 802.11b/g: Lli crangaptu, BBeaeHl B KiHIi 1990-x pokis,
IPOIOHYBAJIM TIEpeaady JMaHuX 31 MBUAKICTIO 10 54 MOit/c Ha yactorax 2,4
I'Tu. Boun 3a6esneuyBanu mupoke momupeHHs WI-FI texHomorii 1 cramu
OCHOBOIO JUIsl O€3IPOTOBOTrO 3B'SI3Ky B JIOMAIIIHIX T4 HEBEIMKUX KOMEPIIHHUX
MEpeKax.

o IEEE 802.11n: Crangapt 802.11n, mpuitastuit y 2009 porti, BHic
3HAYHI TOKpAIIeHHs Yy O0e3apoToBlI Mepexi. BiH BHKOPHCTOBYE TEXHOJIOTIIO
MIMO (Multiple Input Multiple Output), mo 103BOJIIE BHKOPUCTOBYBATH
OinpIlie OJHOTO AaHTEHHOTO KaHANy /Ui mepenadi manux. lle mpusBeno mo
30UTBIICHHAS BUAKOCTI 10 600 MOIT/C 1 MOKpaIIeHHs TOKPUTTS MEPEKi.

. IEEE 802.11ac: Cranmapt 802.11ac, mpuitastuit y 2013 pori,
NpeNCTaBisiB CcOOOI0 3HAYHWUK TMpOpHB y Oe3mpoToBOMYy 3B'SI3Ky. BiH
BUKOpPUCTOBYE TexHOJOT1I0 MIMO 31 3HaUHUM YUCJIOM aHTEHHUX KaHAIIB, 1110

n03BoJIsie focsiratu mwBKUaKocTi A0 1 I'61T/c 1 6ubmr. Ctangapt 802.11ac Takox
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BIIPOBA/DKYE TIOKPAIICHI METOAW MOMYJAIII Ta KaHAJBHOTO JOCTYITY, IO

3a0e31e4yoTh OUTbIlY €(hEKTUBHICTD MEPEXKI.

o IEEE 802.11ax (Wi-Fi 6): Crangapt Wi-Fi 6, npuiiaatuii y 2019
polli, € OCTaHHIM JI0 1IbOTo Yacy eranoM po3Butky WI-FI. Bin npononye 3naune
NOKpAILEHHS BUAKOCTI IEpeiayl JaHUX, TOKPUTTS MEPEX1 Ta MPOYKTUBHOCTI
B YMOBaX BUCOKOT 3aBaHTakeHOCTi. Wi-F1 6 BUKOpHUCTOBY€E TEXHOJOT1i, TaKi SIK
OFDMA (Orthogonal Frequency Division Multiple Access) 1 MU-MIMO
(Multi-User Multiple Input Multiple Output), 1m0 103BOJIAIOTH OLIBII
e(eKTHBHO BUKOPHCTOBYBATH JOCTYII JI0 KaHAIy Ta MepeaBaTy AaHi 6araTbom
KOpHCTYBayaM OJTHOYACHO.

i eranu po3Butky crangaptiB WI-FI BimoOpakaioTh MOCTiIMHY €BOJIOIIIO
TEXHOJIOT1i 3 METOI TOKpalleHHS MPOIYKTUBHOCTI, HAIIAHOCTI Ta IIBUIKOCTI
0e3apoToBUX Mepek. KoxkeH HOBUI cTaHAApT MPOIOHYE BIOCKOHAJICHHS, SIKi CTAIOTh
JTOCTYITHUMHU 3aBJISKH IMOCTIHHOMY HAyKOBOMY JIOCIIIPKEHHIO Ta IHHOBAIISIM y Taly3i
0€3/IPOTOBUX TEXHOJIOTIH.

1.4 Be3apoToBe nepegaBaHHs JAHUX: OCHOBHI MPUHIMIINA TA KOHIEIILIi.

be3apoToBe mepenaBaHHS NaHUX € KIIOYOBOKO CKIIAJIOBOIO TEXHOJOTIT

WI-FI Ta iHmmx 6e3apoTtoBuxX Mepek. BoHO m03BoIIsIE mepenaBaTH 1 OTPUMYBATH
iHpopMalriro 6e3 HeoOXiTHOCTI (HI3UYHOTO 3'€THAHHS KabeneMm.

OCHOBHI TNPUHIMIKA Ta KOHIEMIi Oe3IpOTOBOTO TepeAaBaHHSI JaHUX
BKJIFOYAIOTh:

o Paniocnextp: besnmporoBe mnepenaBaHHS aHUX BHKOPUCTOBYE
PamIoCIIeKTp, AKUH € Alarma30HOM pajio4acToT, B AKOMY MOXKYTh TIEpeIaBaTHCS
pamiocurHanu. PamiocmekTp perymoeThesl MpaBWIaMH 1 CTaHAAPTAMH, SKi
BU3HAYAIOTH JOCTYITHI JIalla30HU YaCTOT JJIsi 0€3MEePeKOJHOTO BUKOPUCTAHHS.

o Monymsimisi: Jlns mepenaBaHHsa JaHUX MO 0€3IPOTOBHM KaHAIaMm
BUKOPUCTOBYETHCS ~ MOJYJIAIISI, TPOIEC TepeTBOopeHHs iHdopmalii Ha
paniocurHai. Pi3Hi BUau MOysIs1ll, Taki K yacToTHa Moyl (FM), da3osa
Mmonynsamiss  (PM) abGo kBaaparypHa amiunitygHa wMoxayisimis (QAM),

J03BOJISIFOTH KOJYBAaTH 1 Iepe/laBaTH 1aH1 yepe3 pajioKaHau.
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o AHTeHU: AHTEHM € KIIOYOBUMH KOMIIOHCHTaMH O€3IPOTOBUX
MepeX 1 BUKOPUCTOBYIOTHCS JUIsl IIEpenadl Ta npuiloMy paaiocurHaniB. Bonu
3a0e3mneuyoTh e(PeKTUBHY Tepeady Ta OTPUMaHHS CUTHAJIB i BIUTMBAIOTh Ha
MIBUAKICTb NE€peadl, JalbHICTh MOKPUTTS Ta AKICTh CUTHAIY.

o [IpoTtokonu: Jlyist ehekTUBHOTO O6€3pOTOBOrO NEpeAaBaHHs JaHUX
BUKOPUCTOBYIOTHCSL CIELIaIbHI O€3ApOTOBI MPOTOKOIM, TaKi SK MPOTOKOIU
IEEE 802.11 ans WI-FI. Ili mpoTtokoiu BH3HauYalOTh MpaBujia JOCTYIY 10
MEpEexi, YIPaBIIHHS CUTHAJaMU, ayTeHTU(]1Kalliio Ta udpyBaHHS JaHUX.

° besneka: OpHielo 3 KIIOYOBUX KOHIEMNIIA  0€31pOTOBOTO
nepefaBaHHs JaHUX € 3abesneueHHs Oesneku Mepexi. lle Brirouae
ayTeHTU(iKalilo KOpPUCTyBauiB, IIH(PPYBaHHS JaHUX Ta 3aXUCT BIJ
HECAHKI[IOHOBAHOTO JTIOCTYITY JI0 MEPEXKi.

OCHOBHI TNPHUHIMNK Ta KOHIEMII Oe3IpOTOBOr0 IMepeaBaHHS JaHUX
3a0e31euyIoTh HaJliMHYy Ta €()eKTUBHY KOMYHIKAIlil0 B 0€3pOTOBUX Mepekax. BoHu
J03BOJIAIOTH TIEpeaBaTH JaHi O6e3mocepeHb0 3 OAHOTO MPUCTPOIO HA IHIIUN Yepe3
pamloCUrHaNM, WIO0 PO3IIUPIOE MOMKIUBOCTI 3B'A3KYy Ta CHOPHSE 3PYYHOCTI
KOPUCTYBaHHS 0€3IpOTOBHUMU TEXHOJIOT1SIMH.

1.5 Posrasa apxitektypu Mepe:ki WI-FI Ta ii KOMIOHeHTiB.

Apxitektypa mepexi WI-FI Bkiitodae pi3Hi KOMIOHEHTH, SKI CHIBIPAIIOIOTH
MK c00010, 3a0e3neuyroun 6e31poToBuit 3B'130k. OcHOBHUMU KoMIioHeHTaMu WI-FI
Mepexi € Touku noctymy (Access Points) Ta kmieHTChKi TpucTpoi. JlaBaiiTe
PO3MIITHEMO KOXKEH 3 ITUX KOMITOHEHTIB OLTBII JICTAIBHO:

o Touku poctyny (Access Points, AP): Touku noctymy €
neHTpanbaumu - enemeHTamu WI-FI  mepexi. Bonm ¢QyHKIioHYIOTH fK
0e3IpPOTOBI MOCTH MK OE3IMPOBITHOIO MEPEKEIO Ta MPOBOJOBOI0 MEPEKEIO.
Toukn mocTynmy NpUWMAarOTh PaAIOCHTHAIU Bil KIIEHTCHKUX MPHUCTPOIB 1
NIEPENaroTh 1X 10 MEPEXKi, a TAKOK OTPUMYIOTh JaH1 3 MEPEeXKi Ta MmepeaaroTh ix
KJIIEHTCBKUM TPUCTPOsSM. BoHU BiAMOBIMaIOTH 3a KEPYBaHHS JOCTYIIOM JI0

MepexKi, ayTeHTU(]IKaII1l0 KOPUCTYBAUIB Ta 3aXUCT MEPEXKI.
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o Kiientcpki npuctpoi: KilieHTCbKI TpHUCTpOi, Takl sIK HOYTOYKH,
cMapTQOHHU, IUTAHILIETH a00 1HII1 O€3POTOBI NPUCTPOI, BUKOPUCTOBYIOTHCS IS
nigkaoueHHs 10 WI-FI mepexi. Bonu BiinpasisitoTh 1 OTpUMYIOTH J1aH1 4epe3
TOUYKM Joctyny. KiieHTchki mpucTpoi MaroTh BOymOBaHI 0€31pOTOBI
iHTepdeiicu, SKi MO03BOJSAIOTH 1M 3IMCHIOBATH KOMYHIKalll0 3 TOYKaMU
JOCTYyIYy.

o Cnonyyni kananu: CroiaydyHi KaHajid BHUKOPUCTOBYIOTbCSA JJIs
nepenayl JaHUX MDK TOYKAMM JIOCTYNYy Ta IHIIMMH BY3JIaMH MEpEexI,
HaNpUKIaa, MapupyTu3aTopamu abo komyrtaropamu. Lli kaHamm MOXyTh OyTH
IIPOBOJIOBUMHU a00 OE3IPOTOBUMHU 1 JIO3BOJISIIOTH OOMIH JAaHUMH MK PI3HUMU
JaCTHHAMU MEPEeXi.

o Kepytoue mporpamne 3a0e3neuenHsa: Kepyroue mnporpamue
3abesneuennss (Wireless LAN Controller a6o Network Controller)
BUKOPUCTOBYEThCS [JIsi ympaBiiHHSA Ta kepyBaHHs WI-FI mepexero. Bono
3a0e3nedye MOHITOPUHI, HaJAllITyBaHHA Ta KEPYBaHHS TOYKaAMU JOCTYIY,
po3MoALT Oe3IPOTOBUX PECcypciB, KEPYBaHHS POYMIHTOM (TIEPEXOJ0M MIXK
TOYKaMHU JIOCTYNY) Ta 0€3MEKOI0 MEPEKi.

o [ami komnonentu: Kpim ocHoBHuX kommoneHTiB, WI-FI mepexa
MOKE€ BKJIFOYATH IHIII €JIEMEHTH, TaKi SK MapIIpyTH3aTOpHU, KOMYTaTOPH,
cepBepu ayreHTHiKaIlii, cucreMd MmMU(PpPyBaHHS Ta IHIII TPUCTPOI, SKi
3a0€3Meuy0Th PO3IIMPEHI MOXKIMBOCTI MEPEXKi Ta OE3IeKy.

I{i KOMIOHEHTH CHIBIPALIOIOTH Pa30M, CTBOPIOIOUN 0e31poToBY Mepexy WI-
FI, sixa mo3Bosisie mepenaBaTu JaHi MK PI3HUMHU MPUCTPOSIMHU Ta 3a0e3Mmedye 3pydHy 1
JTOCTYTIHY 0€3pPOTOBY KOMYHIKAIIIO.

1.6 Ilepenaya nanux: QpisnuHuii Ta kKanaapHuii pisai WI-FI.

Y WI-FI texnomnorii mepenaya qaHux BimOyBa€eThCsS Ha PI3HUX PIBHSAX:

¢izuuHoMy Ta KaHambHOMY. KokeH 3 1uX piBHIB BUKOHYE TMEBHI (PyHKIii, 110
3a0e31euyoTh €PEeKTUBHY Ta Oe3nepediiiHy nepenady JaHuX.

®13UYHUM pIBEHDb - BIAMOBIAAE 3a Tepenady O1TIB JaHUX yepe3 0e3apOoTOBUM

kaHai. Ha uboMy piBHI BUKOPUCTOBYIOTHCS PAAIOXBHIII JIJIsl IepeAadl Ta OTPUMaHHS
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CUTHAJIIB MK TOYKaMM JOCTYyNy Ta KIIEHTCBKUMH MPUCTPOsIMU. BiH BKIIOUa€e Taki
aCTMEKTH, SIK MOJYJIAIISl CUTHAIY, METOAM KOTyBaHHS Ta MOMYJIAIi, po3TanryBaHHS
KaHAJIIB Ta PO3AUICHHS CUTHAIB.

o Mopymnsuisi: Ha  @i3uuyHomMy piBHI CUTHA MOAYJIOETHCA 3
BUKOPUCTaHHSAM PI3HUX METO/IIB, TaKKUX sK pazoBa moxyisuisa (PSK), yactorna
moxayisitist (FSK) abo kBagpatypna amrutitynHa moxayisamis (QAM). Ile
J03BOJISIE KOJTyBaTH JIaHi B paJiOCUTHAI IS TIepeaayi.

o KonyBanus: ®i3nyHuil piBeHb TaKOX BKJIFOYAE METOIHM KOyBaHHSI,
SIKi JJO3BOJIAIOTH 3a0€3MeYNTH HaAiiHy mepenady naHux. Lle Moxe BKIIIOYATH
noaatkoBi 01T mepeBipku moMuiiok (CRC), KOpeKIliro MOMUIIOK Ta 1HII METO U
JUTA 3a0€e3MeUYeH s [UTICHOCT1 JaHUX.

o PosramyBannss ~ kaHaniB:  DiBUYHMI  piBEHb  BHU3HAYae€
pO3TallyBaHHS Ta MIMPUHY OE3APOTOBUX KaHAIIB, III0 BUKOPUCTOBYIOTHCS IS
nepefavi curHaiiB. lle Bkitodae BHOIp TMEBHUX YacCTOTHUX Jiiala3oHIB Ta
KaHAJIIB, K1 MalOTh MiHIMQJIbHE TIEPEKPUTTSI Ta CIOTBOPEHHS CUTHAITY.
KananpHuii piBeHb - BIANOBIJa€ 3a OpraHizallilo Ta KepyBaHHS Iepeadycio

JTAHUX MK TOYKaMU JIOCTYITY Ta KJII€HTCHKUMHM ITPUCTPOSIMU Ha O€3IPOTOBOMY KaHATI.
Bin BriIO9a€e Taki aceKTH, K PO3AUICHHS JTOCTYNY /10 KaHaTy, KEpyBaHHS MOTOKaMHU
JAHUX, PO3TOJIUT PECYPCIB Ta KOHTPOJIb AOCTYITY O MEPEXKI.

o Posninenns moctrymy: KaHanbHHMiI piBeHb BHUKOPHCTOBYE Pi3HI
Meroau posaiieHHs goctymy, Taki sk CSMA/CA (Carrier Sense Multiple
Access with Collision Avoidance), nis ynpaBiiHHS KOH(IIKTaMu Ta mepeaadi
JAHUX MK PI3HUMH MPUCTPOSIMHU B MEPEXKI.

. KepyBanus mnorokamm manmx: KaHampHMII piBEHb BKIIOYAE
MEXaHI3MU KEpYBaHHSA IMOTOKAaMU JaHUX, sIKi 3a0e3MedyloTh PETyIIOBaHHS
IIBUIKOCTI Iepe/iadi Ta KOHTPOJIb 32 3aBaHTAKCHICTIO MEPEKI.

o Posmogin pecypciB: KananpHmii piBeHb BH3HAYa€ CIOCOOU

pO3MOALTY JOCTYIY JO PECypCiB MEpeXi, TaKHUX SK 4Yac, yactora abo KOJO0Bi

pecypcu.
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o Kontpone poctyny 1o Mepexi: KaHanbHUN pIBEHb TaKOX
3a0e3reuye MeEXaHI3MU ayTeHTU(]IKAIlli Ta 3aXUCTy MEPEeXki, BKIIOYAIOYU
IPOTOKOJIM WHU(PYBaHHS Ta 1AEHTU(IKAIlT KOPUCTYBAUiB.

i nBa piBHI, (I3UYHMI Ta KaHAJbHUM, MPALIOIOTH Pa3oM Uil 3a0e3MeYeHHs
e(eKTUBHOI Ta HaJ1HO1 Nepenayl Janux y 06e3apoTosiit mepexi WI-FI.
1.7 Cranpaptu WI-FI.

WI-FI crangaptu Bu3HayaioTh HaOlp OpaBWil Ta creuu@ikamiin s
oe3npoTtoBoro 3B's13ky. KoskeH cranmapt Mae cBOi 0COOJMBOCTI, K BIUIMBAIOTh HA
NPOJYKTUBHICTh Ta IMIBUAKICTH nepenadi aanux. OcHoBHi ctangaptd WI-FI 1 ix
XapaKTePUCTHUKH:

o 802.11b: Ile ommn 3 mnepmwmx cranaaptiB WI-FI, skuii
BUKOpUCTOBYE dYacToTHUHM mianmazoH 2.4 ['Tu. IlIBuakicTs mepemadi maHux
nocsirae 11 Moir/c. Lleit cranmapt mae n00py CYMICHICTH 3 PI3SHUMU
OPUCTPOSIMU, ajieé Yyepe3 BUKOPUCTAHHS HU3BKOYACTOTHOTO JIala3oHy MOXKE
BUHUKATH MEPENIKOAN Ta MIKKaHATbHE MEPEKPUTTS.

° 802.11a: Ile#t cranmapt Takox mpaioe Ha dactoti 5 [T i1
3abe3rneuye MBUAKICTE 10 54 MOit/c. BukopuctanHs BHUIIOTO YacTOTHOTO
Jiana3oHy J03BOJISIE YHUKHYTH TEPEIIKOJl Ta MOKpaIlye SKICTh CUTHANY, alie
3MEHIIYE JaJbHICTh MOKPUTTS MEPEKI.

o 802.11g: Leit cranmapt nparroe Ha yactoti 2.4 I'T' Ta migTpumye
MBUAKICTH 10 54 M6it/c. Bin 3a6e3neuye cymicHicTh 3 802.11b Ta mae kparry
MBUAKICTH Tiepeaadi nanux. OpHak, depe3 Bukopuctanus 2.4 [T miamasony
MO3K€ OyTH MiJIBUIIIEHE BIAUYTTS MEPEIIKO/I.

. 802.11n: Ile#t crammapt € mokpameHoto Bepcicro 802.11g Ta
nigTpumye sik 2.4 I'T, Tak 1 5 [T qianazonu. BiH BUKOPUCTOBY€E TEXHOJIOTIIO
MIMO (Multiple Input Multiple Output), mo mK03BOJISIE BUKOPHCTOBYBATH
OuThIIe ONHIET aHTEHW JUIS TTOKPAIMISHHS IBHUIKOCTI Ta JAJIBHOCTI 3B'SI3KY.
[IBuakicTh mepeaayl JaHuX Moxke csaratu g0 600 Mo6it/c.

o 802.11ac: Le# crangapt npaitoe Ha yactoti 5 I'T'p Ta miarpumye

MBHAKICTh mepenadl nanux 10 1 I'6it/c. Bin BUKOpHUCTOBYE OinbIle MIMPUHU
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KaHaly Ta  mokpaimieHy TexHoiorito MIMO  nana  3abe3nedeHHs

BHUCOKOIIBUAKICHOTO 0€31p0oTOBOTO 3B'A3KYy. el cranmapt 3a0e3nedyye BUCOKY

MPOAYKTUBHICTh Ta NIAXOAUTH s NOTPeO BEIMKUX MEPEXK 3 BEIUKOIO

KUTBKICTIO IPUCTPOIB.

KoxeHn crangapr mae cBoi mepeBaru Ta OOMEXEHHS, $KI BIUIMBAlOTh Ha
MPOAYKTUBHICTh Ta IIBUIKICTH Mepenadl gaHux y Oe3gporoBux Mmepexax WI-FI.
Bubip cTanmapTy 3aJIe)KUTh BiJl KOHKPETHHX TMOTPEO Ta BHUMOT TPOEKTY, TAKUX SK
MIBUIKICTH TIepeiadl, JAIbHICTh MOKPUTTS Ta KITBKICTh MIIKIFOYEHUX IPUCTPOIB.

OcTtanHiM cTaHgapToMm 3B 53Ky € 802.11ax (takox Bigomuii sk Wi-Fi 6):
Ileti cranmapT € octaHHIM po3poOneHuM crangaprom WI-FI 1 BBakaeTbcs
HactynaukoMm 802.11ac. Bin mpamtoe sik Ha wactoti 2.4 I'Tn, tak 1 Ha 5 [T ta
IPOITOHYE 3HAYHI MOKPAIICHHS B IPOYKTUBHOCTI Ta MIBUIAKOCTI Iepeaavi TaHuX.

Cragmapt 802.11ax BUKOPUCTOBYE HOB1 TEXHOJIOTI], SIK1 JO3BOJISIOTH JIOCATATH
BUIIO1 IMIBUAKOCTI Mepeadi, Kpamoi epeKTUBHOCTI MEpeXki Ta 3MEHIIIEHHS IEPEIKO/I.
Bin BmpoBamxkye texnosorito OFDMA (Orthogonal Frequency Division Multiple
Access), 110 T03BOJISIE PO3IUIATH pajiioKaHa Ha OUTBIIE HE3AJIC)KHUX IT1IKAHAJIIB JIJIs
OJTHOYACHOI Tepeaadl JaHuX PI3HUM NPUCTPosM. KpiM TOro, BHKOPHCTOBYETHCS
texHojorist MU-MIMO (Multi-User Multiple Input Multiple Output), sixka mo3BoJsIE
OJIHOYACHY TIepe/iauy JIaHUX J0 KUTbKOX MPUCTPOiB.

Cragmapt 802.11ax TakoX MPOIOHYE TOJIMNIICHE KEPyBaHHS pPeCypcaMu
Mepexi, 0 103BoJsiE €(EeKTHBHINE BHKOPUCTOBYBATH JOCTYIHUN CIEKTp Ta
PO3AUIATH PECYPCU MK MIAKITIOYCHUMH MPUCTPOSAMH. BiH TakoX MiATpUMY€E OUIBITY
€EMHICTh KaHally Ta BUKOPUCTOBYE PO3IIMPEHI METOAM MOJIYJIAILIT i 3a0e3MmeueHHs
BUIIOT MBHUIKOCTI Mepeavi TaHuX.

Cranpapt 802.11ax € 3HauHUM KpokoMm Brepes y po3BuTky WI-FI TexHomoriit 1
3a0e3Ieuye MOKpaIIeHy MPOAYKTUBHICTh Ta €(pEeKTHBHICTh Mepexki. BiH ocoOmmBoO
KOPUCHUI y BY3bKO3AaIIOBHCHHX MEPEkKax 3 BEIUKOI KUIBKICTIO OJIHOYACHO
MIJKJIIOYEHUX TMPUCTPOIB, TakKuX SK O(QICHI MNPUMIIIEHHS, TOProBI IEHTPU Ta

IPOMAJICHKI MICIIS.
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1.8 BucHOBOK 10 po3aiay.

VY pamkax mporo orisiay texHonorii WI-FI Oyno po3risitHyTo oCHOBHI acIeKTH
iei 6e3aporoBoi TexHosorii. WI-FI BusiBisieThcsi Hai3BUYAHO BaXKJIMBUM 3aCOO0M
3a0e3nedeHHs] Oe3MPOBIAHOTO 3B'SI3KYy B Cy4aCHOMY CBITI, 3aBJSKH HOT0 3pY4YHOCTI,
MOOUTBLHOCTI Ta IMHUPOKOMY CHEKTpY 3actocyBanb. Orisa texnosorii WI-FI oxonus
Taki acnekT, sk BuzHaueHHs WI-FI ta ioro BaxiMBiCTh y 0€31pOTOBOMY 3B'SI3KY,
po3Butok crangapTie  WI-FI, npunununu 0e3a1poTOBOro mnepefaBaHHS JIaHUX,
apxitektypa mepexi WI-FI ta ii kommoHeHTH, (i3MUHHMI Ta KaHaJIbHUU DPIBEHb
nepenayl JaHuX, a TaKOXX OCOOJMBOCTI KOXKHOTO CTaHAApTy Ta iX BIUIMB Ha
POJIYKTUBHICTh Ta MIBUAKICTH TIEpeaadl TaHUX.

PesynpraTi ornsany csiguath mpo Te, uo WI-FI mpogoBxye po3BuBaTucs Ta
BJOCKOHAJIIOBATHUCS 3 IJIMHOM 4acy, 10 IPU3BOAUTH 0 MOKPAIIEHHS SIKOCTI 3B'A3KY,
MIBUAKOCTI TIepe/iayul JaHUX Ta MPOAYKTHUBHOCTI Mepexi. Bubip meBHOro crangapry
WI-FI 3anexuts Big moTpeO Ta BUMOI KOHKPETHOTO TMPOEKTY, 3 ypaxyBaHHSIM
IIBUKOCTI Mepe/iadi, MOKPUTTS Ta KUTBKOCTI MIKIIOUEHUX MTPUCTPOIB.

Ormsg texnosorii WI-FI € BaxxiuBuM eTarom AJisi po3yMiHHS i1 IPUHITUITIB Ta
BUKOPHUCTAHHS B PI3HUX cepax, BiA JOMAIIHIX MEPEXK 10 KOMEPIIHHUX YCTaHOB Ta
rpOMaJChbKUX Miclb. Po3yminns TtexHomorii WI-FI  ngo3Bonse edexruBHO
BUKOPHUCTOBYBAaTH 11 TOTEHINIall Ta 3a0e3medyBaTH HAMIMHUN Ta IIBHIAKUAN

0e3IpOTOBHI 3B'I30K IS PI3HOMAHITHUX IMOTPEO KOPUCTYBaUiB.
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2. MIPOEKTYBAHHSI JIOKAJIBHOI PAIIOMEPEKI HA OCHOBI
TEXHOJIOI'TI WI-FI.

2.1 IloyaToK NPOEeKTYBAHHSI.
[TouaTkoB1 BX11H1 AaHI:
e KinbkicTs KopucTyBauiB — 50;
e Posmip npuminieHHs - nosxuHa 18 merpis, mupuna 10,4 metpa;
e MiHimManbHa MBUAKICTH NIEpPeaayl JaHUX Ha KOpUCTyBaya - 2 MO/cexk.
e MarepiaJ CTiH: 30BHIIIHI — KUPIIUY, BHYTPIIIHI — IEPEBO.
e MiHiManbHa MOTYKHICTh curHainy — 50 n1bwm.

3a naHUMU BXITHUMHU JaHUMH, TpUMIIIeHHs Mae romry 187,2 kB. M. 11[o6
3a0€3MCUNTH MOBHY MOKPUTTSA Mepeketo Wi-Fi, OpieHTOBHO MOTPiOHO BCTAHOBUTH
TOYKW JOCTYNMy Ha BijcTaHi 15 MeTpiB oaHa Big oaHOi. TakuM YHUHOM, BapTO
PO3TJIIHYTH BCTAHOBJIEHHS 2-3 TOYOK JOCTYIY.

Takox, nmnma 3abe3neueHHs] SKICHOTO JocTymy g0 Mepexi Wi-Fi gma 50
KOPHCTYBauiB, MaKCMMaJbHa MIBUAKICT Mepeadl JaHUX Ha TOUKY JIOCTYITy TOBUHHA
oyru He MmeHmie 80 Mo6it/cek (To6To 2 MOiT/cex Ha kKopucTtyBaya). Tomy MOTpiOHO
BCTAHOBHUTH TOYKH JOCTYITY, SIKI MATPUMYIOTh MaKCHMaJIbHY IIBHJKICTH Tepeaadi
nanux He MeHme 1 I'Git/cek, mo0 3abe3nmeyuTH JTOCTAaTHIO MPOIMYCKHY 37aTHICTH
MepeXi IS BCIX KOPUCTYBaYiB.

Juis  ontumanbHOi  pobotm  Mepexi  Wi-Fi, MOXIMBO  3HamIOOHWTHCS
BUKOPUCTOBYBATH TOYKHU JIOCTYITY 3 HAMpPSMJICHOIO aHTEHOI a00 OMHIAIPEKI[IHHOIO
AHTEHOIO B 3aJIC)KHOCTI BiJI IIaHy Oy IiBIIi.

Takox BaxTMBO BpaxoByBaTH (HaKTOpPH, IO MOXKYTh BIUIMBATH Ha SIKICTh
3B'SI3KYy, TaKi SIK CTIHM, MEPEIIKOAW Ta IHII EeJIEKTPOHHI MPHUCTPOi, IO MOXKYTh
CIPUUYUHATH 1HTEPHEPEHITITO.

B 3aranpHOMY, mns edexktuBHOi podotn Mepexi Wi-Fi y Takomy npumitieHHi,
K y JAHOMY BHMAJAKy, MOTPIOHO BCTAaHOBUTH 2-3 TOYOK JOCTYIYy 3 IIBHUIKICTIO
nepenayi n1anux He MeHie 1 ['6it/cek.

Takox, HE0OX1AHO BpaxyBaTH, 110 B MIPUMIIIEHHI OyAyTh MepeIaBaTUCh JaH1 B

pi3HUX (opMarax, TakuX SIK TOJIOC, BIJIEO Ta TEKCT, TOMY JJisi 3a0e3leyueHHs



22

ONTUMAJIBHOI IIBUAKOCTI Mepeaadl noTpiOHO BUKOpUCTOBYBaTH KaHayn Wi-Fi, skuii
HiATPUMYE MIUPOKOCMYTOBY Tiepeiady JTaHuX.

J1J1s1 KO’)KHOTO TOYKHU TOCTYIYy PEKOMEHAYETHCSI BUKOPHCTOBYBATH ABOCMYTOBUI
(dual-band) poytep, sikuit minTpuMye ogHOYacHUI pexum pobotu Ha 2,4 I'T'm ta 5
I'Tu. 5 I'Ty Mae Buily MBHAKICTH Nepenadl nanux, a 2,4 I'T'y mae kpaiiie moKpuTTs,
110 TO3BOJIMTH 3a0€3MEYUTH ONTUMAIIBHUNA PEXXUM pOOOTH MEPEXI.

2.2 llinroroBka 1o po3podienus Wi-Fi mepexi.

Po3poOnenHsi Ta HanamTyBaHHS Mepexki Oyle BUKOHYBaTUCS y mporpami D-
Link Wi-Fi Planner Pro. D-Link Wi-Fi Planner Pro - e nporpamue 3a0e3mne4ueHHs s
MPOCKTYBaHHs Ta HaJAIITyBaHHA Mepexk Wi-FI B cepeoBHUIlax 3 BUCOKHM pPiBHEM
CKJIQHOCT1, TAKUX SIK BEJIMKI O(PiCHI MPUMIILEHHS, TOTeli, aepPOTIOPTH, TOPTOB1 LIEHTPU
Ta iHIII TPOMAICHKI MPOCTOPU. AJie TaKOX MOKHA BHKOPHCTOBYBAaTH U JUIs
MPOCKTYBAHHS MEPEX U I OyTUHKIB YU HEBEIUKUX MPUMIIIICHb.

[Iporpama Hamae MOXJIMBICTh 3 IUTaHYBaHHAM Mepexi Wi-Fi, Bu3HaueHHAM
ONTUMAJIBHUX MICLb PO3TallyBaHHS TOUOK AocTynmy Wi-Fi, a TakoX BHU3HAYEHHSIM
MaKCHUMAaJIbHO1 KUTBKOCT1 MMPUCTPOIB, K1 MOKYTh OJTHOYACHO MIAKIIOYATUCS IO TOUKU
noctyny Wi-Fi. Kpim toro, mporpama 103Bosisie po3paxyBaTy KUTbKICTh HEOOXITHUX
TouoK noctymy Wi-Fi mist mokputts Bciei OyAiBii, BU3HAUUTH MapIIpyTH KaOeliB,
HEOOXITHUX JUIS MITKIIOYEHHS TOYOK JOCTYITY A0 MEPEKEBOro 00J1aTHaHHS.

D-Link Wi-Fi Planner Pro € moTyXHHM iHCTPYMEHTOM JJIsi IPOCKTYBaHHS
mepexk Wi-Fi Oyab-skoi ckinagaocTi. L nporpama ninrpumye pizHi ctanmapta Wi-Fi,
Bkitouaroun 802.11ax (Wi-Fi 6), 802.11ac (Wi-Fi 5), 802.11n (Wi-Fi 4) Ta ixmi.

[Iporpama Mmae IHTYITUBHO 3pO3YMUIMN I1HTEpPPEHC Ta MOMIMBOCTI JIS
HaJaITyBaHHA mapaMeTpiB mepexxi Wi-Fi, Takux sk BuOip KaHamiB, MOTY>XHOCTI
nepenavi curnany ta iHmi. [Ipuknax intepdeiicy D-Link Wi-Fi Planner Pro ta mnan

OyniBii ge Oyme cIpoeKTOBaHA MEpeka MOXKHA CIIOCTEPIraTH Ha TAHOMY PUCYHKY:
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Pucynok 2.1 — Ilnan 6yiBi.

Jlns toro, moO MaTd 3MOTy MpaBWIBHO TOOYIyBaTHU MeEpExKy, MOTPIOHO
BU3HAYUTHU po3Mipu OyaiBii. /s Toro moob 1e 3poOuTu moTpioHO MPOBECTH BIAPI30K
napajieJIbHO 10 OAHIET 31 CTIH 1 BUOpaTH po3Mip Ta OJMHUII BUMIPY BIAMOBIIHO 10

BXITHUX JaHUX.
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Pucynok 2.2 — BuznauenHus po3mipy.

BusHauuBImM TakKuM YHHOM PO3MIpH 30BHINIHIX CTiH, MMpOTpaMa aBTOMATHYHO
obuncmoe po3mipu  BHyTpimHIX. [Ilo6 kopekTHO BimoOpakamach 00J1aCcTh
PO3MOBCIOJIKEHHS CUTHATY BiJl TOYOK JOCTYITY, TOTPIOHO BUOPATH 3 AKX MaTepiaiiB
cTBopeHi cTiHu. lle moTpiOHO TOMy, IO B KOXXHOTO MaTepially CBOSI IMPOITYCKHA
3MATHICTh NI CUTHaATY. BiAMOBIAHO MPOXOASYM uepe3 Pi3HiI Marepialiv, CUTHAJ MO

pI3HOMY 3aTyXae.
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Pucynok 2.3 — Bubip maTtepiaiiB MepemKo/.

VY nanomy BUMNaAKy 30BHIIIHI CTIHM — KUPITMYHA CTiHA 8 10, BHYTPIIIHI CTIHU Ta
neept mo 4 n6. Ile o3Hauae, 1m0 BOHM MalOTh KOE(IIIEHT 3aTyXaHHS CHUTHaIl
BIJIMOBIIHO 10 BKazaHoro. KoedilieHT 3aTyXaHHS CHUTHAJy € MiIpOI BTpaTH
MOTY)XKHOCTI CHUTHally TIpH HOro TONIMPEHHI 4Yepe3 TeBHWM Matepian. Pesymiprar
BUKOHAHHS 300pakeHa Ha HACTYITHOMY PUCYHKY:

Add on Obstacie Plasterboard Wall (4 dB)

D Undo Done

2304w

W71 — H

PRI A

PucyHok 2.4 — Pe3ynbpTat NpoeKTyBaHHS.

2.3 Bubip ob01aqHaHHA.
Cnouatky, mjis BuOOpy oOJialHaHHS JI0 JTAHOT MEpPEXi, MOTPIOHO PO3TIIAHYTU

BUKOPHCTaHHS ABOX cTaHmaptis 3B’ s13ky WIi-Fi 6 (802.11ax) ta Wi-Fi 5 (802.11ac).
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Wi-Fi 6 € HalfHOBIIINM CTAHIAPTOM 3B'I3KYy Ta Ma€ JCKUIbKA IIepeBar MOPiBHIHO
3i crangaproM Wi-Fi 5. Wi-Fi 6 minTtpumye OUIbIIl IUPOKI KaHAIH, IO JO3BOJISIE
3a0€3MeuYnTy BUINY LIBHUJKICTh Mepefadi JaHUX Ha KOPUCTyBaya, 10 POOUTH HOro
OuTbII €(heKTUBHUM B YMOBaX BUCOKOI'O HaBaHTaXKEHHs Ha Mepexy. OHaK, s TOro,
1100 BukopucToByBaTd Wi-Fi 6, HEOOX1IHO MaTH CYMICHI IPUCTPOT, SIK1 HIATPUMYIOTh
e CTaHIapT.

Wi-Fi 5, 3 iHmoro 0oOKy, € OUIbII HIMPOKO MOIIMPCHUM CTaHIAPTOM, SIKUM
OiATPUMYEThCS OUTbIIICTIO MpucTpoiB. Llei cranmapT Takoxx Moxke 3abe3neduTd
BUCOKY IIBMJIKICTh Mepeaadl JaHUX Ha KOPUCTyBaya Ta BIAMIHHY €(DEKTUBHICTH MPU
BHCOKOMY HaBaHT)KEHHI HA MEPEXKY.

OOunBa CcTaHIApTH WIATPUMYIOTH Iepenady ToJoCy, Bieo Ta TEKCTOBOI
iHpopMmarlii Ta 3a0e3MeuyroTh BUCOKY HIBUIKICTh NEpeayl JaHUX Ha KOpHUCTyBaua.
Tak sk WIi-Fi 6 niarpuMye OLIBII IIUPOKI KAaHAIM Ta € HAHIPOTPECHUBHIIIMM
CTaHJAPTOM, SIKUH ICHY€ B Halll 4ac, TO MOAAJIbIIE MPOEKTYBAaHHA Oy/1e IPOXOAUTH Ha
0a3i bOTO CTAHIAPTY.

Jlami moTpiOHO 0OpaTH MOJIeTb poyTepa 3 MATPUMKO TaHOTO cTaHaapTy. Jlanui
KPOK € BaYXJIMBHUM Y CTBOPEHH1 MEPEXKi, TOMY III0 MEPEXKY MOTPIOHO 3pOOUTH TakK, 1100
BC1 IPUCTPOI B Hilt Oynu cyMicHI ogHEe 0 ogHUM. Lle momomMorke 3MEHIITUTH KIJTBbKICTh
MIOMUJIOK, SIKi MOKYTh BUHUKHYTH Ha €Talll TeCTYBaHHS MEPExKI.

B nporpami goctymHi 1Ba BUAM POYTEPIB 3 MATPUMKOIO TAHOTO CTAHIAPTY:

Standard a/blg/nfaciax Standard a/b/g/n/ac/ax

Full Power 29 dBm Full Power 20 dBm

Max Coverage 198 70 m? Max Coverage 99 58 m?

5G 5G

Full Power 28 dBm Full Power 20 dBm

Max Coverage 121.81 m? Max Coverage 65.92 m?
DBA-X2830P (Omni) DWL-X8630AP (Omni)

Pucynok 2.5 — KopoTki XxapakTepUCTUKU MOJIEMIB.

DBA-X2830P (Omni) - me Touka JIOCTYIy 3 BHUCOKOSKICHOIO BHYTPIIIHBOIO

AHTEHOIO 31 3MIHHUM KYTOM Haxuily, 1o mnpautoe B aianazoni 2,4 I'Tu 15 ['Tu. Bona
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3abe3rneuye KyToBe MOKpUTTS B 360 rpayciB, 110 J03BOJIsIE€ 3a0€3MEUUTH HAAIAHUM
curHan Wi-Fi y Bchomy mnpumimienHi. Ll aHTeHa € onTUManbHUM BHOOpPOM ISt
BUKOPUCTAHHS B CEPENIHIX 1 BETUKUX 0dicax, FOTEIAX, aeponopTax 1 iHIIKUX MICISIX 3
BHUCOKOIO KUIBKICTIO KOPHUCTYBAUiB.

DWL-X8630AP (Omni) - me moryxHa Touka goctyny Wi-Fi 3 BHyTpIllIHBOIO
AaHTEHOIO 31 3MIHHUM KYTOM Haxuiy, 1o npaiftoe B aiana3oni 2,4 I'Tp 15 I'Tu. Bona
3abe3reuye MBUAKICTh Tepenadl ganux g0 1,7 ['6it/c, mo mo3Bonsie 3abe3neunTu
HaAIMHUHI 1 IBUIKUNA JOoCcTyn 10 [HTepHeTYy Juist 0araThoX KOPUCTYBayiB OJHOYACHO.
Touka poctynmy Moke OyTH BCTAHOBJICHA Ha CTelN0 ab0 CTiHY i3 3aCTOCYBaHHSIM
KPITUICHHS, [0 JTIO3BOJISIE PO3TANlyBaTH il B ONTUMAIBLHOMY MICIIi /TSl 3a0€3MeYeHHS
Halikpamioro nokputtss Wi-Fi y Bceomy npuminienHi. L{g Touka nocTtymy Takox €
ONTUMAJIBLHUM BHOOPOM JIJII BUKOPUCTAHHS B CEPEAHIX 1 BEMUKUX Odicax, TOTENsIX,
aeporoprax 1 IHIIMX MICHIX 3 BUCOKOIO KUTBKICTIO KOPUCTYBAUiB.

Cnig 3ayBakUTH, IO TMPU BHUKOPHUCTAHHI TPUCTPOEM BHUCOKOTO PIBHS
NOTYKHOCTI, BIH MOK€ CTBOPIOBATH €JIEKTPOMATrHITHI CUTHAJIH, SIKI MOXKYTb BITUBATU
Ha 1HII1 0€3IPOTOBI MPUCTPOI, IO 3HAXOATHCS B TOMY K 4aCTOTHOMY Alana3oHi. Lle
MOKE TPU3BOJMTH 10 300iB B poOOTI IHIIHUX OE3IPOTOBUX MPHUCTPOIB Ta 3HIKCHHS
SIKOCTI TIepeaayl TaHuX.

ToMmy BaXJIIMBO BHKOPHUCTOBYBATH BIAMOBIIHWA PIBEHb IOTYXKHOCT1 JJIs
KOHKpeTHOI cutyarii. Hampukian, sikio nmoTpiOHO nepenaBaTu naHi Ha BiacTanb 100
METpiB, TO BUKOPUCTAHHS HaIMIPHOT IOTY>KHOCT1 MOXE TIPU3BECTH JI0 MEPEUTKO/, SIKi
3HM35Th €(DEKTUBHICTD Mepeaadi JaHuX. Y TaKOMY BUIAJIKy MOKHA BUOPATH MEHITUN
PIBEHBb MOTYXXHOCTI, SKUH Oyjae JOCTaTHIM ISl Iepeaadi curaainy Ha Bigctadnb 100
METpIB, aJie HE MEePEIIKOPKATUME THIITUM 0€3IPOTOBUM MPUCTPOSIM.

Tak sk OymiBisl, B sSIKi OyJie CIIPOCKTOBaHA MEpEeKa, BIAHOCHO HE BEJIMKA Ta
BIIMIOBIIHO 70 HAIMCAHOTO BUIE, clijg oOpatu Touky nmoctyny DWL-X8630AP
(Omni), sika 3a0e3neuye HaJCKHUIA PIBEHb IMOKPHUTTS, Ta HE Ma€ 3aHAJITO BEIIMKOTO

PIBHSI IOTY>KHOCTI.
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2.4 3Hax0/:KeHHS ONITUMAJIBHOI0 PO3MIICHHS ISl TOYOK JAOCTYILY.

Jljist movaTKy NOTpiOHO BU3HAYMTHCH 3 HOPMAJIbHUM PIBHEM CUTHAITY, IKUH € HE
HUK4e -65 nbwm. Skmo curnan Oyne cnabmum, To Oyne MOripuryBaTUCh HIBUAKICTD
3’eqHaHHA. /{15 3a0e3nedyeHHs AKICHOTO PiBHSA CUTHAy, Led MOKa3HUK Mae OyTH B
Mexax BiJl -35 1o -55 nbM. B HamoMy BUNaAKy, JaHUM MOKa3HUK MMOBUHEH OYTH HE
menue -50 nbm. HacTtynHum kpokoM Oyjie BCTAaHOBJIEHHS Ha IUIaHl OyJiBII 30H, K1
HEOOX1THO 3a0e3MeYUTH HAIC)KHUM TOKPUTTAM. Lle 3/1HCHIOETBCA 32 JOMOMOTOIO
oJHI€T 3 (QYHKIIM MporpaMu, 3a JOMOMOIOK SIKOi BHUILISEMO BC1 MOTPIOHI MiCIs

IOKPUTT:I. PeBy.H]':TaT MO>KHA OaYMTH Ha HAaCTYITHOMY PUCYHKY:
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} G 61.52 M2

17,36 M2 2 \

280 | 1040 " { L >

14,08m2 | '
14.71m2

[
;

e o] B CFRT) 240

8|
K

1800
L. 440 5 460 . 2200 ., 360

Pucynok 2.6 — O0OpaHi 30HU TOKPUTTS.

Ile moTpidbHO Oynmo 3ais TOro, mOO 3a JOMOMOTOI HACTYMHOI (YHKIIIT
porpaMu, MaTd 3MOTY aBTOMAaTHYHO PO3paxyBaTH HaWKpaile MiCIe3HaXODKSHHS
TOYOK JIOCTYITY 3 YPaxXyBaHHIM ITOCTaBICHUX BUMOT.

Hactymaum kpokom Oyje BBiI JaHUX JJIsi aBTOMATHIHOTO 3HAXOJKCHHS
ONTHUMAJIBLHOTO MICISI JUII TOYOK JIOCTYITy. 3arajioM, 3amoBHeHa ¢opma Oyje

BUITIIAAaTH HACTYIIHUM YWMHOM:
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’7* Advisor X

i
AP Model for Auto Placement DWL-X8630AP M

Radio for Placement Calculation 56 v
Transmit Power (dBm) Half (17) v
Minimum Signal Strength -50dBm v
Note: -65dbm and above is recommended

Wi-Fi Coverage of Defined Area ® 94%

| rn | cancal
PucyHnok 2.7 — XapakTepucTUKU OKPUTTS.

B moni AP Model for Auto Placement notpiOHo 06paTi Moie/b TOUKH JIOCTYILY,
Ky Oyyio oOpaHo Ha erari BUOOpy obnamHaHHS. Tak sK MPOCKTYBaHHS BEACTHCS 3
npioputeroM Ha 5G 38’530k, TO BiamosigHo B moji Radio for Placement Calculation
notpiOHO 0oOpath manuii Twm 3B’s3Ky. B momi Transmit Power (dBm) ob6upaemo
Half(17), mo o3Hauae 1o Hamii TOYKH IOCTYNy OyayTh IpallOBaTH HE Ha IOBHY
noTyXHICTh (20), a HA TPOXH MEHINy, IO 3a0e3MeUYUTh OLIBIN JOBIUHA TEPMIH I1X
excrryaryBanHs. OKpiM 1bOTO 11€ 3MEHIIUTh BIUIMB OJIHI€T TOUKH JOCTYITY Ha 1HIII,
Ta B pa3i eKCTPEHOT HEOOXITHOCTI Oy/Ie MOXKJIIMBICTh BBIMKHYTH iX Ha MaKCHUMaJIbHY
MOTYXHICTh. HacTymHuM xe Kpokom Oy/ie BUOIp MiHIMaIBHOT TOTY)KHOCTI CUTHAITY Ha
30HaX MOKPHTTS, KU BKa3yeThcs y BimnmoBiHoMy moii — Minimum Signal Strength,
SIKUW BIIMTOB1THO 710 BUMOT ckiagae -50 nbm. I octaHHIM KPOKOM ¥iie OXOIUICHHS 30H,
sKi OyJ0 BHIUICHO Hajie)KHUM curHaioMm. Biamosimne mone — Wi-Fi Coerage of
Defined Area, B sskomy Bka3ano 94%. Lle o3nauae, mo 94% 30Hu Oyne 3a0e3rneueHo
HAJICKHUM CHUTHAJIOM, Ta me 6% Tpoxu meHmwuM. Lle moTpiOHO 11t TOTO, MO0 MaTH
OuThbIIe Bapiamidi pO3TAlIyBaHHS TOYOK JOCTYITY, IO 3a0€3MeYUTh MOXKIHBICTH
BCTAHOBUTH iX y OUTbII 3pYYHUM MICISX.

[Ticas BBOAY BCiX JaHUX Ta 3allyCKy MPOTPaMH, MOYHETHCS IMPOIEC MOMIYKY

Micllb, $IKI 3a0e3meuaTh BIAMOBIAHI BUMOTH. Ta dYepe3 XBWIMHY Mporpama
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MPOJEMOHCTPYE pe3yinbTaT. Pe3yapTaT BCTaHOBJIEHHS TOYOK JAOCTYyMy, JJis

3a0€e3Me4eHHs BIAMOBIIHUX BUMOT MOKHA CIIOCTEPIraTd HAa HACTYMHOMY PUCYHKY:
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Pucynok 2.8 — Po3ranryBaHHs TOYOK JOCTYILY.

2.5 AHaui3 po3TalryBaHHS TOYOK JOCTYILY.

[Ticns BuOOpYy MpOrpaMor0 ONTHMAIBHOTO PO3TAIIyBaHHS TOYOK JIOCTYIY,
MOTPiOHO MEPEBIPUTH 1X CTaH MOKPUTTS B cniektpax 2,4 ['Tta 5 I'T'1y BigmosigHo. s
IILOTO CKOPUCTATHCS 1€ OJHIE0 (QYHKITIEIO MPOTPAMH, SIKa B CHHBO-YEPBOHUX TOHAX
nmokaxe piBeHb MOkputta. B cmektpi 2,4 I'Tu cran curnan Oyae po3maBaTucs
HAJICKHUM YMHOM, aje 100 MepeKOHATUC B IbOMY BCE-TaKH MOTPIOHO MOJUBUTUCS

Ha CTaH IIOKPUTTA:

460

Pucynok 2.9 — Ctan nokpurts B ciextpi 2,4 I'T.
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3 pUCyHKa BUJHO, IO Mporpama iHTyiTUBHO 3pO3yMUIO NMOKa3y€e CTaH MOKPUTTS
B IPUMIILIEHH], Ta 32 Horo MexxaMu. Takox 3 JiiBa MOKa3aHa IIKaia, Ha AKiil BKa3aHO
SAKUU KOJIIp BIATMOB1/Ia€ IKOMY PIBHIO CUTHAJY. 3 I[bOTO MOXHA 3pOOUTH BUCHOBOK, 1110
CUTHAJI Ma€ HAJICKHUIN CTaH MOKPUTTA MO TepuTopii Beiei OyniBii. OgHaK Le CHIEeKTp
2,4 I'Tu, sskuit Mae OUTBITY IUIOITY TOKPUTTS BiHOCHO 5 ['T'11, 1110 03Ha4ae, M0 CIIEeKTP
5 I'Tu, Oyae OXOIUTIOBATH MEHIIY TEPUTOPIIO 3 BIAMOBIAHUM pIBHEM cuUrHaity. Tomy
HACTYIHUM KPOKOM MOTPIOHO NMEPEKOHATUCS, IO TUIOIA MOKPUTTS CUTHAIY B CIIEKTPI
5 I'Tu 6yne 3HaXOAUTHUCS B MEXAaX HOPMHU.

[Tpu nepeMukanHi cuekTpy B aiamazon 5 [T, MokHa criocTepiraTv HaCTyIHE:
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Pucynok 2.10 — Cran nokputts B criekTpi 5 ['T.

3 pucyHky 2.10 BUHO, 1110 Maike BCS 30HA TOKPUTTS 3HAXOAUTHCS B dKOBTOMY
MPOMDKKY. AJie € JEeKUThbKa MICIh 1€ KOJIp HAOMMKAETHCS A0 CHHBOTO, TOMY TaM
MOTPIOHO TIepeBipUTH piBeHb cUTHATY. JUJIS MbOro MoTpiOHO MPOCTO HABECTH Ha
BIJIMOBIZTHE MiCIIE KypCOp, Ta MOAWBUTHUCS SKAa BEJIMYHMHA 3aTyXaHHS B TOMY MICIIL.
[Ticns mepeBipKu BHUSIBICHO, IO 3aTyXaHHS 3HAXOJIUTHCS B MEXaX HOPMH, 1 TITLKH B
OJHOMY MicIli Ma€ MOKa3HUK -52 abwm. /laHe BiIXWICHHS HE € KPUTUYHHUM, Ta B pasi
HEOOX1THOCTI MOXe OYTH YCYHYTO IiIBULIIEHHSIM MOTY>KHOCTI MPaBOi TOYKU JOCTYITY

10 MAaKCUMYMY.
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OxpiM 1BOr0, BOXKJIUBUM (DAKTOPOM JIJIsl HAJEKHOTO (PYHKIIIOHYBaHHS TOYOK
JOCTyNly Ta CTaHy IMOKPHUTTS, € MEPEBEIECHHS TOYOK JOCTyNy Ha poOOTy B PI3HHX
KaHajax Uil KOXXKHOro cuekrpy. Lle sMeHmuTh BIuiuB iX ogHa Ha ogHy. Hanpukinan,
Touky poctyny AP-1 nns cnextpy 2,4 [T nepeBectu Ha poOOTy B KaHaui 6, Ta s
cnektpy 5 I'Tu — nepeBectu Ha poboty B kaHamni 40. AHanoriyHi Aii IpOBEAEMO 1 3

Toukoto goctyny AP-2, oOpaBimu kaHaiu 1 ta 36 BIAIOBIIHO.

Name AP-2 Name AP-1

Location Location

Modal DWL-X8630AP Model DWL-X8630AP

Standard 802.11 alb/g/n/aclax Standard 802.11 a/big/n/acfax
onoff @ onorf @l
Channel 1 v Channel 6 v
Transmit  Full Power (20) v Transmit ~ Half (17) v
Power(dBm) Power(dBm)
5G 5G
onoff @l onoff Gl
Channel 36 v Channel 40 v
Transmit  Full Power (20) v Transmit  Half (17) v
Power(dBm) Power(dBm)

Pucynok 2.11 — O6panns pisHuX kaHamiB s AP.

Takox, 3a HEOOXITHOCTI, MOXHA IEPErJSHYTH pPIBEHb PO3MOBCIOKSHHS
CUTHAIy IO TepuTopii mpuMimieHHs. Jle MoxHa MOOaYUTH, SK PO3MOBCIOIKYETHCS

CUT'HAJI KOKHOI'O BUAY, JId TOYOK JOCTYIILY.

E-PLANE H-PLANE
5G
E-PLANE H-PLANE

Pucynok 2.12 — PiBeHb pO3MOBCIO/I)KEHHS] CUTHAY.
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[lle onuiero (yHKIIE€O € meperisj KOPOTKOi BIJOMOCTI MO BCTAHOBICHUM
ToYKaM Joctyny. Jle Bkazana Bcs 6azoBa iH(opMallis mpo HuX. Takoxk 3 IIbOT0 MEHIO
MO>XHa 3py4YHO IPOBOJWTH 3MIHW HaJalTyBaHb. Hampukiaa 3MIHHUMH BEITUYHHY

MOTYXHOCT1, 800 BUMKHYTHU NEBHUM BUJI MOKPUTTS I OOPAHOI TOUKH JIOCTYILY.

“Zg Access Points Inventory X
B
Name “  Model Name Radio Band Channel Power(dBm) Location
24GOn 6 Full Power (20)
AP-1 DWL-X8630AP
5.0G On 40 Full Power (20)
24G0On 1 Full Power (20)
AP-2 DWL-X8630AP

5.0G On 36 Full Power (20)

Pucynok 2.13 — KopoTka BimomMicTh o BctaHOBIeHUM AP.

2.6 BuUCHOBOK 32 OTPUMAHUMHU pe3yJbTaTaAMH.

Ha ocHoBi mpoBeneHoro anamizy mokputts curnany Wi-Fi B BugiaeHii 30Hi
MOXHa 3pOOMTH BHCHOBOK TIPO BHCOKY SKICTh CHTHAJly Ta HOro CTaOUIBHICTB.
BusiBrieHo, 1110 CHUTHAJ IMOKPHBA€E BCIO 30HY TMOKPHUTTS, HE 3HIDKYIOUH CBOEI SIKOCTI,
HaBITh HAa BIIJAJCGHUX BIJ TOYKH JOCTymy Miciax. Lle mo3Boiise kopucTyBauam
MOOUTBHUX TPUCTPOIB, TAKUX SK cMapTHOHH, TJIAHIIETH Ta 1HIII, BAKOPUCTOBYBATH
iHTEepHET 0e3 nepeboiB y OyIb-sAKii TOUIll 30HU TOKPUTTHI.

3BaKarouyu Ha MPOBEIeHUH aHali3 MOKpUTTs curHary Wi-Fi mo BunineHii 30Hi,
MO>KHA 3p0OUTH BUCHOBOK, IIIO CTaH MOKPHUTTSI € HaJeKHUM. L{e MOXKHa MOSICHUTH THUM,
mo curHas Wi-Fi mokpuBae BHIUICHY 30HY 3 JOCTaTHBOIO SIKICTIO, IO 3a0e3reuye
3pydYHE Ta HaJiliHE BUKOPUCTAHHS OE3IpPOTOBOTO IHTEPHETY B IIiif 00IACTI.

30kpeMa, Mmig Yac aHanizy Oyno BHUSBICHO, IIO B 30HI MOKPUTTS MaibKe HE
BHHHMKAE TEPEIIKOJT I TepeIadi CUTHAIY, [0 CIPHsE IMiIBUIICHHIO MBUIKOCTI Ta
AKOCTI 3B's13Ky. Takoxk Oyio BHSBJIEHO, IO PiB€Hb CUTHAIY TOCTATHRO BUCOKHUM, 100

3a0€3MeunTy CTa0UTbHUM 3B'SI30K MK IPUCTPOSIMU Ta MEPEKEIO.
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Ha mizgcraBi mpoBeaeHOro aHajaizy MOXKHa CTBEPAXKYBaTH, IO CTaH MOKPHUTTA
curainy Wi-Fi B BuaineHill 30HI € HaJC)KHUM Ta 3a0e3ledye 3pydHe Ta HaaiiHe
BUKOPUCTaHHS 0€3/I[pOTOBOTO IHTEPHETY.

3arajioM, HasBHICTh HaJI)KHOTO MOKpUTTS curHany Wi-FI B 30HI TMOKpUTTSI
3abe3rneuye OaraTo mepeBar i KOPUCTYBayiB Ta MiAnpueMcTB. BoHa 103BoJIsIE
MITKJII0YaTUC 0 Mepexi Oe3apOTOBOro IHTEPHETY y OyIb-SKHH yac Ta MICIIE,
3MEHIIY€ BUTPATU HA IPOBOJIMU Ta Kabeli, CIpHsie 3pyYHOCT] Ta MOOUTBHOCTI B poOOTi,
HiIBUILY€E MPOJYKTUBHICTh Ta €PEKTUBHICTH A1SNIBHOCTI.

Tomy, BUCHOBOK PO HaJIe)KHUH cTaH NOKpUTTs curHainy Wi-Fi B 30H1 MOKpUTTsI
€ BaXJIMBUM JUIsi 0aratbox cdep ALSUIBHOCTI Ta 3a0e3neuye sKiCHY Ta e()eKTUBHY

poOOTY IPUCTPOIB Ta MEPEXKI1 B 111K 0OJIACTI.



3. PO3POBJIEHHSI CXEMU MEPEXKI TA Iil TECTYBAHHSI

3.1 Po3po0.JieHHs cXeMH Mepe:Ki
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[lepen moyaTKoOM CTBOPEHHSI MEpeXkl MOTPIOHO BU3HAUMTHCS 3 00JIaJHAHHSM,

sKe HasiBHE B JaH1{ OyZ1BJI1 Ta HOTO po3TalulyBaHHAM B puMillieHHi. e motpioHo s

TOTrO, 100 OuIBII BIYYHO OOpaTH CXEeMy MEpPEeXi BIANOBIAHO 1O BHUMOI Ta

MOXJIMBOCTEH. BiAMOBIIHO A0 PUCYHKY SIKMI MOKa3aHO HUXKYE, MOXKHA MOOA4YUTH

KUIBKICTB Ta THUII PUCTPOIB, K1 HAABH1 y MPUMILIEHHI.

440

280

320

1040

820

61.52 m?

440

620

1800

.’I
YA
3.2 w2
]
/‘
,./ [(L
2 (o)
4.8 m /
—

360

Pucynok 3.1 — HasiBHI ipucTpoi Ta iX po3TamryBaHHS.

640

400

160

240

3 pHCYHKY BUIHO, 1110 BChOTo HasiBHO 26 HOyTOYKiB Ta Tpu [IK. Okpim 1p0r10,

X pO3MIIIIEHHS IO TPUMIIIIEHHIO € PIBHOMIPHUM, II€ 03HA4Ya€, HABAHTAKCHHS HA TOUKH

JIOCTyIy OyJie BiTHOCHO PIBHOMIPHHUM. BIiAmOBiIHO A0 IOCIKEHHS, sSKe OYJI0

MIPOBECHO B APYroMy pO3is, OyJI0 3HAWJEHO ONTHMabHE PO3TAIllyBaHHS TOYOK

JOCTYIy, & TAKOX iX KUTBKICTh. OTNepyrounch pe3yabTaTaMy MOMEePETHEOTO PO3LTY,

MOTPIOHO BCTAHOBUTH JIBl TOUKHU JOCTYITY Y 00paHux Micisx. Takoxk yepe3 HasBHICTh

Tprox [IK mOTpiOHO BCTAHOBUTH KOMYTATOp [JIsi 3PYYHOCTI iX HIAKIIOUCHHS.

OcraHHIM €JIEeMEHTOM MEPEKi € poyTep, caMe uepe3 Hboro Oyze 3A1IMCHIOBATUCS BUXI]T

y TJI00aJIbHY MEPEXKY.



35

820
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Pucynok 3.2 — KinieBe po3MilieHHs] BChOro 00J1aTHAHHS.

3 pucyHKa, SIKMil HaBeJICHO BHIIE, MOJKHA TOOAUYUTH SIK Oy7e PO3TaIllOBYBaTUCS
Bce 00ajHaHHA. BiAMOBIIHO 0 1IBOT'O, MOKHA CTBOPUTH 3arajbHUN BUTJISA CXEMU

MEpeXi, Ta Ha MOro OCHOBI MIJKIIOYHUTH BCl ICHYHOYl €JIEMEHTH IS iX MOBHOTO

(GyHKIIIOHYBaHHSI.

U

The Internet

Rm{ter

Wireless Access Wireless Access
Point Point

jm

Pucynok 3.3 — 3araipHa cxema Mepexi.
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Onepyrounch cXeMOI Mepexi, sika Oyna cTBOpeHa, MOTpiOHO 00’emHATH BCi
MPUCTPOI B CHIIBHY MEPEXKY.

[TigkmroueHHs NpUCTPOiB OyzAe 3A1MCHIOBATHCS HACTYITHUM YUHOM:

BC1 HOYTOYKM OYyIyTh 3’€IHYBAaTHCS OE3MPOBIIHUM 3B’SI3KOM 3 TOYKAMHU

JI0CTyIy;

- Bci IIK 3’eanani kabenem 3 KOMyTaTOpOM;

- KOMYTaTop 3’ €IHAHUU KaOeleM 3 pOyTepoM;

- TOYKHM JIOCTyNy KabeseM 3’€JIHaH1 3 pOyTepoM;

- poyTep 3’€IHAHUH 13 3aTAILHOI0 MEPEKEIO.

Jlist HanmexHOro (PYHKI[IOHYBaHHS MEpPEXl MOTPIOHO KOPEKTHO HAaNAIITyBaTH
TOYKH JIOCTYITy. TakoX NPOBECTH TECTYBaHHS ITJIKIFOYCHHS Pi3HUX MPUCTPOIB 1O
MEpexi.

3.2 Cisco Packet Tracer

TecTyBaHHSI Mepexi € HEOOXITHUM eTarmoM B ii po3pobui. Tomy mani Oyne
npoBesieHo i1 TecTyBaHHs. Came TecTyBaHHsS Oyje 3/1MCHIOBATUCS B MPOrPAMHOMY
3abe3neuenni Cisco Packet Tracer.

Cisco Packet Tracer € mporpamoro s MOJCIIOBAHHS MEPEKEBHX CXEM 1
BUKOHAHHS BIpTYaJIbHUX €KCIIEPUMEHTIB y CEPEAOBHIII, IO IMITY€E peaabHi MEPEKeBi
npuctpoi. Bona po3pobiena kommaniero Cisco Systems i IUPOKO BUKOPUCTOBYETHCS
JUTSI HABYAHHSI Ta BUBUCHHS MEPEKEBUX TEXHOJIOT 1.

Oco6muBocTi Cisco Packet Tracer BkiTtouatoTh HaCTyITHE:

1. MopnemtoBanas MmepexxeBux mnpuctpoiB: Cisco Packet Tracer Hamae
MOJKJIUBICTh CTBOPIOBATH Ta HAJIAIITOBYBATH Pi3HI MEPEKEBI MPUCTPOI,
Taki SIK MapHIpyTU3aTOPH, KOMYTaTOpH, CEPBEpH, OE3MPOBOJOBI TOUKH
noctymny tomio. KopuctyBad Moke CTBOPIOBATH MEPEXKEBI TOMOJIOTIT Ta
3'€IHYBAaTH TIPUCTPOI 3a JOTIOMOTOI0 KaOeiB.

2. Cumymnsnis pobotu mepexi: 3a gomomororo Cisco Packet Tracer moxkHa
BIJITBOPIOBATH POOOTY MEPEkKi Ta CIIOCTEPIraTH 3a MEpeaaueto JaHuX Ta
oOMIHOM makeTaMu MiX mpuctposiMud. lle 103BoJsie mnepeBipsATH

MPaBUJIBHICThH HAJAIITYBAaHHSA MEPEXK1 Ta BUPIIIYBATH MPOOJIEMH.
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3. HanamryBanus mnpuctpoiB: KopucTyBau MoOXe  HajalllTOBYBaTH
napameTpu MEpEeXeBUX NPUCTPOiB, Takl sk [P-aapecu, mapupyrusaiiio,
VLAN, Ge3neky, ¢aiipBoau Tomo. Lle 103Bossie BUBYATH KOHPIrypallito
PI3HUX MEPEXKEBUX MPOTOKOJIIB 1 TEXHOJIOT1i.

4. BiptyaneHi ekcnepumeHTH: Cisco Packet Tracer go3Bosisie BUKOHYBaTu
BIPTYaJIbHI €KCIIEPUMEHTH ISl TIEPEBIPKHU PI3HUX CLEHAPIiB MEPEKHOrO
B3aemonii. Hampuknan, MoXHaA MEpeBIPUTH, SK MPALIOE MPOTOKOIN
MapIuIpyTHU3allii, sk BIUIMBAE 3MiHA HAJAIITYBaHb MEPEKEBUX MPUCTPOIB
Ha Tpadik TOIIO.

5. Hapuanwshi marepianu: Cisco Packet Tracer micTuTh Hablp HaBYATBHUX
MarepiajiB Ta 3aBJlaHb, SIK1 JIOMIOMAararTh YCBIJOMUTH Ta BUKOHATH PI3HI
MepexeBi ciieHapii. Lle cTBOproe MOMXJIMBICTh aKTMBHOTO HABYAHHS Ta
PO3BUTKY HABHUOK B ray3l MEpe:KEeBUX TEXHOJOTIH.

Cisco Packet Tracer € noTyHUM IHCTPYMEHTOM JJIsi PO3yMIHHSI, HAaBYaHHS Ta
BUBYCHHSI MEPEXEBUX KOHLEMIINA Ta TEXHOJIOTIH, a TaKOoX M MPaKTHYHOTO

TOCIIIHKEHHS] pOOOTH MEPEKEBUX MPUCTPOIB.

¥ Cisco Packet Tracer - CAUsers\Ri

Eile Edt Qptions View Toal W
iENBOCrah dACY QaqoEm B=E ?
SJo@S @/ m ¢ Hu

. Logical)( Physical)x

wiloads\cxem1.pkt - =] x
Window  Help

Root (45l 28 (a2 (@" 17.39.00

LaptopPT
Lagtapd
PCPT
Feo -
LaptopPT
o Laptopd(1)
I}
LaptopPT
Laptop1 \;!

(@Realtime) & Simulation

F - - ] e -  F9 | Fire st Status urce  Destination  Type lor - Time(sec) Penods Num it
Bim s we@RFRRRREDREECEEE O smeoo v |Frr oSt Soue Denuton Type Cr Tmloee Poiodc lum Bt Dl

el o & —
&5 [ (Salact a Dwice to Drag and Drop 1o the Warkspace) ]

Pucynok 3.4 — 3araiibHul BUTJIS] TPOTPAMMU.
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3.3 30ip cxemu Mepexi.

30ip cxemu Mepexi Oyae 3A1MCHIOBATUCA MOCTYNOBO, KOXKEH €JIEMEHT Oyje

HaJaITOBAaHO BIANOBIAHO O MOro 3aBAAaHHS, 1 BXK€ MOTIM MIAKIIOYEHO B CHUIbHY

MEpPEKY.

[lepmum MepekeBUM €JIEMEHTOM, SIKUM MOTPIOHO HaJIAIITyBaTH - € POyTep.

HaTucHyBIIM Ha HBOTO BIAKPUETHCS MOr0 MEHIO, A€ B TPETid BKIJIALI MiJ HAa3BOIO

«CLI» 6e3nocepenHbo 1 0ye BUKOHYBATUCh HOTO HATAIITYBaHHS.

—_—
'y
1641
Router1

Pucynok 3.5 — Burnsin poyrepa Ha cxemi.

J171s1 MOBHOIIIHHOT poOOTH poyTepa, MOTPIOHO BBECTH BC1 KOMaH/IH, sIKI HABEJICH1

HIKYE.

en — (enable), mo 3amoBYyBaHHI pPOyTep 3HAXOAUTHCI B PEKUMI IS
KOPHUCTYBayiB, 1 JUIs YCHIITHOTO IMOJAJBIIOT0 HAJAITyBaHHS JaHa KOMaHJa
NEPEBOAUTH HOTO Y IPUBLICHOBAHUHN PEXKIM;

conf t— mpu BUKOHAHHI IaHOT KOMAH]IH, MM TICPEX0JIMMO B PEIKUM KOH]ITypaIii.
Ile moTpibHO TOMY, 1110 B IPHUBLICHOBAHOMY PEXKHMMI TOCTYITHA BCs iH(pOpMAITis,
3MIHIOBATH,

int fa0/0 — (interface fa0/0) 3xiiicHroeThCS TIepexin y oOpaHwuii iHTepdeiic, s
HOT0 MOaIBIIIOTO HAJIAIITYBAHHS,

ip address 210.210.0.1 255.255.255.252 — 3a momomorowo Iii€i KOMaHIH, MU
no6asisieMo 1P I iHTEpdEiCy;

no shutdown — nana komanja BMuKae iHTepdeiic B pexxumi koHdiryparrii. [Ipu
HaJalITyBaHHS HOBUX I1HTEp(EHCIB MOXKE BUKOPUCTOBYBAaTHCS al0o0 s
KoHirypariii, a00 JJIs1 JIarHOCTUKHU,

end — 1aHOI0 KOMaH0l0 MU BUXOJHMMO 3 PEXKUMY KOH]Iryparlii;
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e WI mem — KoMmaHa sika 30epexe BCl BHECEHI 3MIHHU.

3aranbHuit BUTIJIAA BUKOHAHHIA BCIX OUX KOMaH[ 6YI[€ BUT'JIAJaTH HACTYIIHUM

YUHOM:

Router»en

Router#¥conf t

Enter configuration commands, one per line. End with CHNTL/Z.
Router (config) #int £0/0

Router (config-if) #ip address 210.210.0.1 255.255,255.252
Router (config-if) #no shutdown

Router (config-if) #

$LINK-5-CHANGED: Interface FastEthernet(/0, changed state to up
end

Router®

%5Y5-5-CONFIG I: Configured from conscle by console

Wr me

Building configuration...

[OK]

REouter$#wr mem

Building configuration...

[OK]

Routerd

$LINEPROTO-5-UPDOWN: Line protocol on Interface FastEthernetd/0, changed state to up

Router®

Copy Paste

Pucynoxk 3.6 — IIporiec HayamTyBaHHs poyTepa.

[Ticns BUKOHAHHSA HaNAIITYBaHHA, pOoyTep Oyle HalalTOBAHO TUIBKH JUIs

ka"airy 0/0, ToMmy BC1 KOMaH]IH, SIKi HABEJICHO BHUIIE, TOTPIOHO PO ayOIFOBaTH, TUTBKU

3sMinuBIIK KoMaHay int fa0/0 na komany int fa0/1, ta komany ip address 210.210.0.1
255.255.255.252 na ip address 211.211.0.1 255.255.255.252. Temnep poyTep MOBHICTIO

HaJalmToBaHWM, 1 Oyae MOBHOIIHHO (YyHKIIOHYBaTH. Hactymaum ertamom Oyre

nepexija 10 HaJlaTyBaHHS TOYOK JIOCTYITY.

JlonaBiy 10 cXeMu iX He0OXiHO MIJKIIOUUTH 10 poyTepa. s 1Isoro B po3aiii

13 KUBIEHHSM 0OpaTtu mNOTpiOHMN Kabenmb, a came — COPPEr Cros-Over, siKuii

300paKeHUI YOPHUM MTYHKTHUPOM Ha PUCYHKY:

wyImFlme LS FZ %S LSS

-
~

Copper Cross-Over

Pucynok 3.7 — Bubip ka0emnto miaKI0ueHHS.
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31 cTOpoHU poyTepa Horo mMOTpiOHO MIAKIIOUUTH y BIAMOBIIHUM KaHAI, SIKAM
Oyno namamToBaHo ( e kanamu FastEthernet 0/0 Ta FastEthernet 0/1) i 3 inmroi go
TOYKHU JOCTymy B po3’em Internet, mo e oueBumHuM. Ilicis bOT0 TOYKU JOCTYITY

OyIyTh MIIKIIOYEHI JO CXEMH:

4 1841 Ty
7 outerD{1)(1) "~
L |
,L._,,-* r T
HomeRouter-PT-AC
HomeRouter-PT-AC Wireless Router2(1)

Wireless Router1{1)(1)
Pucynok 3.8 — IligkimtodeHi TOUKU JOCTYITY.
Hactynaum kpokom Oyze ix HajamrtyBaHHs. J[Jis bOro MmoTpiOHO HATUCHYTH
Ha TOuYKy pgocTymy Ta mnepedtm B po3aun GUI (amanramis iHTepdelicy BeO-

HaJaIITyBaHHA), 7ie Oye MPOXOAUTH BECh MPOLIEC HATAIITYBaHHS.

ir? Wireless Router2(1) - - . 1

Physical Config  GUI  Attributes

Internet Setup

Automatic Configuration - DHCP ~

Internet
Connection type

Optional Settings Host Name:

(required by some

Domain Name:
internet service

provders) - Size: 1500

Network Setup

Router |p P Address: 192 - 168 -0 1

Subnet Mask: 255.255.255.0 ~

DHCP Server DHCP ) DHCP
Setings  Serer © Enabled () Disabled T

Start IP Address: 192.168.0. 100

Maximum number
- 50
of Users:

IP Address Range: 192.168.0. 100 - 149

Client Lease Time: 0 minutes (0 means one day|

Static DNS 1: 0 -0

Static DNS 2:

b o oo
B e e e

0 0
Static DNS 3: 0 -0
n n

RTINS

[ Top

Pucynok 3.9 — Intepdetic GUI.
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JI71s1 movaTKy moTpiOHO MPOBECTH 0A30B1 HANAIITYBaHHS, 1€ HAAITYBATH a1l
aJpec Ha 30BHIIIHbOMY I1HTEep(eici TOYKM JOCTYyIy, TOOTO Ha TMOPTY, SKUH
MPU3HAYEHUH JIJIs MIKIFOUYEHHSI 10 IHTEPHET MpoBaiinepa. s Takoro HanamTyBaHHs
€ JIeKUIbKa BapiaHTIB:

e CTaTWYHHI aiimi (poBaiep BUA€E CTAIHNA aapec);
e otpumManHs aapecy no DHCP (mportokoin st TuHaMigyHO1 KOH(pIrypaiii XocTa)

IIPOBENIEPA,;

e BHUKOpHUCTaHHA npoTokony PPPOE.

JIjist 3py4HOCT] MOAANBIIOr0 HajJallTyBaHHS Oyle oOpaHO BapiaHT 31 CTATUYHUM

amiri.
[nfemet Static IP w
Connection type
Internet IP Address: 210 .210 .0 .2
Subnet Mask: 255 . 255 . 285 . 252
Default Gateway: 210 ~ 210 .0 1
DS 1: 0 .0 .0 .0
DNS 2 (Optional): 0 0 0 0
DNS 3 (Optional): 0 0 0 0

Pucynok 3.10 — HaymamryBaHHsI CTAaTHYHOTO aMIIi.

B moumi Internet IP Address moTpiOHO mporucaTH BIaCHHI aifImi agpeca TOYKH
noctymy, B mom Subnet Mask moTpiOHO mpormucaTi HOTO MacKy JUIs PO3AUICHHS Ha
XOCT-aJI[pecy Ta MEpPEXKEBY ajpecy, Ta B MapuIpyTi 1mo 3amoBuyBaHHi (mose Default
Geteway) moTpiOHO HamucaTu ajapec poyTepa iHTepHEeT mpoBaiigepa. OKpiM IbOTO
MokHa 3amatu DNS cepsepa, ane B mpukiani MoJAeNtOBaHHS BOHU HE OyAyTh

BUKOPHUCTOBYBATHC.

Network Setup

Router|p P Address: 192 . 168 0 1

Subnet Mask: 265 265 2550 e

DHCP Server DHCP © Enabled () Disabled DHCP
Seftings ~ Sener - Resemvation

Start IP Address: 192.168.0. 100

Maximum number
. 50
of Users:

Pucynok 3.11 — HanamrryBanss JJOKaJibHOT MEpPEXKI.
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HacTynHum KpoKOM ijie HaJlalTyBaHHS JIOKaJIbHOI MEpEXI1, a caMe aJpeciB, AK1
OyayTh po3aaBatucs no Baii-gai. i nporo noTpiOHO MpomnucaTy HOBUM ailmi aapec
Ta HOBY Macky (24-6ita). Takox o 3amoBuyBaHHi BuOpanuit DHCP cepsep (mo3Bossie
aBTOMAaTUYHO OTPUMYBATH ailli ajapeca), KU BUAA€ ailMi ajgpeca MOYMHAIOYHU 3
cororo. Jlam notpiOHO 30eperTy HajJalTyBaHHS Ta MEPEUTH B HACTYITHUHN PO3.ILIL.

wireless 1ri-gand Ao

. - . Access Applications . -
Wireless Setup Wireless Security Rectrictions & Gaming Administratid

Basic Wireless Settings

Basic
Wireless
Settings

2.4 GHz

Network Mode: Auto ~
Network Name (SSID): 2G Ieﬂ|

SSID Broadcast: © Enabled () Disabled

Standard Channel: 1-2.412GHz w
Channel Bandwidth: Auto ~
5GHz -2

Network Mode: Auto ~
Network Name (SSID): 5G left

SSID Broadcast: © Enabled () Disabled
Standard Channel: Auto ~

Channel Bandwidth: Auto ~

Pucynok 3.12 — HamamryBanus Wi-Fi.

B nanifi Bkmammi MokHa BHOpATH PEXUM POOOTH TOYKH JOCTYIYy B TIOJI
Network Mode, sxuii Mo 3aMOBYYyBaHHI € aBTOMAaTUYHUAM 1 3MIHIOETBCS 33 MOTPEOH.
Taxox B osi Network Name (SSID) motpibHo naT Ha3By MepeskaM. 3a Ii€ro Ha3BOIO
KOPHUCTYBadl 3MOXYTh PO3Ii3HABATH MOTPIOHY MEpPEexKy, Ta MATUMYTh 3MOTY BIPHO
migKroanTrcs. OKpiM IIbOT0 B JIOHHOMY MEHIO € 3MOra 3aJ1aBaTv MUPHHY KaHAITy B
nosii Channel Bendwidth, Ta o6partn wacroTy, Ha sikiii OyJe akTHBHA JIaHAa TOYKA
noctymy B noii Standard Channel. 3a 3amoBuyBaHHSM BOHU 0OpaHi aBTOMaTHYHO. B
nosi SSID Broadcast motpiono oOpatu Enable, e motpiOHo mist Toro, 1mob aaHa
MeperKa cTaja BUIUMOIO JIJIs KOPUCTYBaYiB, 1 BOHU MaJld 3MOTY MiJIKI0YaTUCS J10 HEl.

Sxmio obparu Disable To meperka Oyjie nmpuxoBaHa BiJi KOPHUCTYBaYiB.
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Ji1st Toro, mro0 BC1 11 3MIHM IPUIIILIK B 110, iX TOTPi0HO 30epertu. HacTynuum

KPOKOM B HaJlallITyBaHHI Oy/ie HaJalITyBaHHs O0€3MEKU MEpexi.

Wireless Security

2.4 GHz
Security Mode:
Encryption:
Passphrase:
Key Renewal:
5GHz -1
Security Mode:
Encryption:

Passphrase:

WPAZ Personal v
AES v
107107

3600 seconds

WPAZ Personal v
AES v
107107

Key Renewal: 3600 seconds

Pucynok 3.13 — HanamryBanus 6e3nexu Wi-Fi.

[To 3amMOBUYyBaHH1 3aXHCT MEpEeXi BUMKHYTUH, TOMY MOTPIOHO HWOro A0JAaTH.
Taxki npoTokonu 3axucty ssk WEP Ta WPA He MOXyTh HafaTH HaJAIHHOTO 3aXUCTY, 00
MaloTh 6arato Bpa3nuBocTel. ToMy 3aMICTh iX BUKOPUCTAHHS MOTPIOHO PO3TIIIHYTH
npotokod 3axucty WPA2, skuii € OUTbIl HAIIHHUM BiJ CBOIX TOMEPEIHMKIB, Ta

Jami

mudpyBanas. B pganomy Bumanky ne anroputm AES (AnaroputMm OJ09HOTO

ITUPOKO BHUKOPHUCTOBYETHCS B HAIl dac. noTpiOHO 00paTH aJITOPUTM
mudpyBanns). HactymauM kpokom OyJe BCTAHOBICHHS Tapojo, SIKUA Oyje
MoTpiOHMH, MO0 KOPUCTYBau 3MIT MiA’eaHATHCS 10 Mepexi. [licis BHeceHHs Bcix
3MiH, JJaHy OTepalito moTpiOHO MOBTOPUTH B /it 5G Mepexi.

Tak HanmamTyBaHHS TOYKU JOCTYIY Oyze 3aKIHYEHO, 32 TAKUM K€ TMPUHIIUIIOM
MOTPiIOHO HANAMITYBATH 1 APYTUd MapuIpyTu3atop. Temep KoOpucTyBadi MalOTh 3MOTY
MIIKITFOYATUCS 10 JaHO0i Mepexi. [[s mepeBipku boro MoTpiOHO J0AaTH O JICKLTbKa

KOPHUCTYBAUiB 10 KOKHOI 3 MEPEK.

D= wme Sl A0 S SRS oA U= T U A

FLE E-E:

Pucynok 3.14 — Bubip o0nagHaHHs KOpUCTyBaya.

Laptop-PT
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BinnoBinHO 10 TOro, IO 3a CXEMOI Mepexi oOjagHaHHS, sIK€ HasBHE, 1€
HOYTOYKH, TO i IepeBipKa Oye MPOXOAUTH 3a iX JonoMororw. Tomy noTpiOHO 10AaTH
JEKUIbKA J€BAlCIB Ta MIAKIIOYUTH iX 10 Mepexi. BiaqnmoBigHa Ha3Ba y mporpami —

Laptop-PT.

Q

Connect

Below is a list of available wireless networks. To search for more wireless networks, click
the Refresh button. To view more information about a network, select the wireless network Y
il

name. To connect to that network, click the Connect button below.
Wireless Network Name CH Signal | Site Information 1
2 Right 1 Q% Wireless Mode |nfrastructure

I Network Type Mixed B/G/N

2G left 1 oL Radio Band .Auta
Security WRAZ-FSK : -
MAC Address O0O0ED.8FDA 2191 % ;
5G left 1 65% - j

 — Connect

Adapter is Inactive

N MNotebook Adapter Wireless Network Monitor v1.0 meei e, WPGIOON

Pucynok 3.15 — Buaumi mepexi.

HaruchyBim Ha jomaHuii HOyTOyK MOTpiOHO mepeiTu y BKiaaaky Desktop. 3
PI3HOMAHITTS HasBHUX IIporpaM obpartu mporpamy mia Hazporo PC Wireless. B Hiif xe
y Bkiaani Connect, micias HathckanHs kHomku Refresh mosxna moOaumth crnmcok
noctymHux s minkmoueHHs Wi-Fi Mepek, odupaemo oJ1HY 3 HEX.

Tak sixk mepeBipKy npiopuTeTHO 3poOuTH st SG Mepexi, TO i MAKIIYaTHCS
cmin a0 Hel. J[ns migkiodeHHs MOTPiOHO BBECTH MApOJib, KU OyJIO MOCTaBICHO Ha
eTarni 3aXUCTy TOYOK JOCTYILY, IMICIs YOro MPUCTPid Oy/e MiJKITI0UeHO 10 Mepexi. 3a

TaKUM K€ TIPUHITAIIOM ITOTPIOHO JT0JATH JeKIbKA MPUCTPOIB 10 KOKHOT 3 MEPEK.
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Pucynok 3.15 — Mepexa 3 NiAKIIOYEHUMHU TPUCTPOSIMHU.

[Ticas miAKITIOYEHHS MPUCTPOIB MOTPIOHO MPOBIPUTH POOOTY CXEMU MEpEXi, Ta

IIPOBECTH 11 TECTYBAHHS.

3.4 TectyBaHHs1 Mepexi.

TecTyBaHHsS € 3aKJIFOUHMM €TarlOM B MPOEKTYBaHHI Mepex. | HeoOximHe s

TOTO, 100 MEepPeBIpUTH POOOTY CTBOPEHOT MEpEXkKi, Ta BUABUTH 1l HECIPABHOCTI abo

HEJIOJIIKH, SKII0 BOHU OYyIyTh MpHUCYTHI. Bce TecrtyBaHHs Oyne 31HCHIOBATHCS 3a

JIOITOMOT'0X0 KOMaHIu PIiNg, B KOHCOJI MIKIIOYCHUX HOYTOYKIB.

I mepuuM B mepeBipIli € muit3, To0To Baii-dai poyrep. s 1boro B KOHCOJ1

HoTpiOHO BBECTH KOMaHAy PINQg Ta BBECTH aApecy MOTPIOHOro III03a, B JaHOMY

Bunaaky 192.168.0.1

Command Prompt

r from
r from
r from

r from

ximum = 37Tms,

Average =

Pucynok 3.16 — Pe3ynbTaT nepeBipku 1UII03a.
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Sk 6aurmo 3 pucyHKy 3.16, miHr, TOOTO 3aTPUMKA 3HAXOIUTHCS B MEKaX HOPMH,
L[€ O3Hayae, 110 MPUCTPIA MOKE HOPMAJIBHO (PYHKIIOHYBATH MPU MIAKIIOYEHHI 10
TOUYKH JIOCTYILY.

HacTynHum KpokoM € nepeBipka BUXOAY B IHTEPHET:

Command Prompt

}Z Command Line 1.0

rces of data:

(0% loss),

Minimom = 18ms, Maximom = 55ms, Average = 33ms

Pucynok 3.17 — Pe3ynbTaT nepeBipky BUXO/1y B IHTEPHET.

[Ticns nmanoi mepeBipku, MOKHA 3pOOWTH BHUCHOBOK, IO MPH MiAKIOYEHHI
IPUCTPilt 3MOxke 0e3 mpobieMa MaTH BUX1 B IHTEpHET. 3aTPUMKa TaKOXK 3HAXOUThCS
B MEXax HOPMHU, 1 IPH BUKOPUCTAHHI IPUCTPOIO ISl 3B’ A3KY B IHTEPHET1, KpUTHUHUX
300iB HE BIIOYBAaTUMETHCS

OcraHHIM €TanoM TECTyBaHHS € TEpeBIipKa JIOCTYITHOCTI MPHUCTPOIB OIHE 3

OJTHHM.

Command Prompt

r from 105
r from & 105
r from
r from

1% loss

e

Pucynok 3.18 — Pe3ynbTaT nepeBipku B3a€MOJ1i TPUCTPOIB.
J1Jis 1iporo OYJ10 3a JTOTTOMOTOI0 KOMaHIH PiNg, MPOIHTOBAHO 3B’ 30K 3 IHIIIMM,
MIJKJIIOYEHUM JI0 Mepexi mnpuctpoem. 3 pucyHky 3.18 BugHO, 1m0 W TyT MiHT
3HaXOJUTHCS B MEKaX HOPMH, a 1€ O3HAYAE, 1110 Oysia CTBOPEHA JIOKaJbHA Mepexa IJis

MIJKJIIOYEHUX IPUCTPOIB, 1 BOHU MAIOTh 3MOTY B3a€MOJIISITH OJTHE 3 OJHUM.
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3.5 BUCHOBOK 10 po3/iiy.

VY mpoueci mpoeKTyBaHHS Ta TECTYBaHHS pOOOTH Mepexi Oylio MpOBEIEHO
IIUPOKHUNA CHEKTP AOCIIIKEHb Ta €KCIIEPUMEHTIB, 1100 3a0e3MeunuT ePEeKTUBHE Ta
HaJliiHe G YHKI1OHYBAaHHS CUCTEMHU.

OnHi€el0 3 KITIOYOBUX CKJIAJIOBUX YCIIIIHOTO MPOEKTYBaHHS MeEpexi OyIio
NpaBWJIbHE PO3MIMICHHS MEPEKEBUX MPHUCTPOIB, TAKUX SIK MapIIPyTH3ATOPH.
OnTuManbHe PO3TaNTyBaHHS MPHUCTPOIB JO3BOJIMIO MiHIMI3yBaTH BTPATH CUTHAIY Ta
MaKCHUMAaJIbHO €()EKTUBHO BUKOPUCTOBYBATH MPOITYCKHY 3/IaTHICTh MEPEXKi.

[Ticns 3aBepiieHHs MPOEKTYBaHHS po3modanack (aza TeCcTyBaHHS poOOOTH
Mmepexi. bynu mpoBeseH1 pi3HI TECTOBI CLIEHAPIi JIJIs MepeBIPKUA (PYHKIIOHAIBHOCTI,
MIBHJIKOZii Ta CTIHKOCTI Mepexi. TecTyBaHHS OTIOMOTJIO BUSBHTH Ta YCYHYTH
MOKJIUBI MPoOJIeMHy, 3a0€3NMEUHUBIIN ONTUMAJIbHY MPOAYKTUBHICTh Ta CTaOUIBHICTH
MEpexi.

Ha ocHOBI pe3ynbTaTiB NpPOEKTYBaHHS Ta TECTyBaHHS MOXHa 3poOUTH
BUCHOBOK, 1[0 poOoTa Mepexi Oyna yCHIIIHO 3aBeplieHa. Mepexka IeMOHCTpYe
BUCOKY INBHJAKOMIIO TIepenadi JaHUX, HaJIIHHICTh Ta CTIHKICTP B YMOBax
HaBaHTaKeHHs. [[poekTyBaHHS Ta TecTyBaHHsS OyJIM BUKOHAHI BIJIMOBIIHO 10 BUMOT 1
BCTAHOBJICHHX CTaHJAPTIB, IO TapaHTye SKICTh Ta HAIIWHICTh (YHKIIIOHYBaHHS

Mepexi B MaOyTHhOMY.
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BucHoBok

VY poboti Oyno posrasiHyTo Temy "Po3poOiieHHs JoKanbHOI pajioMepeki Ha
ocHoBi TexHojorii WI-FI". Ornsan texnonorii WI-FI Ta ii BaxnuBicTh y 6€31pOTOBOMY
3B'I3Ky OyJiM JAETalbHO PO3TIISHYTI. 3aCHOBYIOUHMCH Ha aHalli3l Cy4aCHOTO CTaHy
npoOJieMH 3a HaAyKOBO-TEXHIYHOIO JIITEPATypolo, OYJI0 OOIPYHTOBAaHO HEOOXIAHICTH
po3po0JIeHHs Ta YIOCKOHAJICHHS JIOKAIBHUX pajiioMepexk Ha ocHOB1 WI-FI.

Texnomoriss WI-FI, 3pyuna Ta MoOuUibHA, Hajmae O€3APOTOBUN JOCTYH M0
Mepexi, 1Mo PoOOUTH i1 HEBIA'€MHOIO CKJIAJ0BOIO Cy4acHOTo CBITy. Po3poOieHHs
JoKanbHUX paaiomepex Ha ocHoBl WI-FI 3a0e3nedye rHydkicTh Ta MacliTabOBaHICTb,
IO JT03BOJIsIE TOOYIyBAaTH MEPEXKY 3aJIEKHO Bl KOHKPETHUX MOTPEO KOPUCTYBAUiB.
Kpim Ttoro, mmpoxuii cnektp 3acrocyBanb WI-FI no3Bonsie migkmiouatu Oarato
NPHUCTPOIB OJAHOYACHO, IO CIPHUSE PO3BUTKY "IHTEpHETY peuei" i BUKOPHCTAHHIO
PO3yMHHX MPUCTPOIB.

Ormsan possutky crangaptiB WI-FI Bka3dye Ha mocTiiHE YAOCKOHAJCHHS
TEXHOJIOT1i Ta 30UIBIICHHS IBUIAKOCTI iepeaadi nanux. Pizai cranmaptu WI-FI, taki
sk Wi-Fi 6 (802.11ax), 103BOJSIIOTH JOCSATTH BHCOKOi MPOAYKTUBHOCTI Ta
e(heKTUBHOCTI Tepenadi JaHuX, M0 OCOOJIMBO BaXKJIWBO B €MOXY BEIHUKOTO O0CATY
iH(pOopMaIIii Ta TOTOKOBOTO BiJI€O.

3 TpOBENEHOTO OIUISAYy, MOXHa CTBEPIDKYBaTH, IO pO3pOOJeHHS Ta
yIIOCKOHAJICHHS JIOKAIBHUX pajioMepek Ha ocHoBl TexHonorii WI-FI mae Benuke
3HauUeHHsA Yy cydacHoMy cCBiTi. lle 103BOJsie HaM BHKOPHUCTOBYBAaTH O€3pOTOBUIA
3B'SI30K 3pY4YyHO Ta €(EeKTUBHO, 3a0e3Medyloud IIBUAKY TNepenady maHux 1
HiAKITIoYeHHs 0arathoXx mpuctpoiB. Po3Butok WI-FI TexHoMOrIi € BaXXTUBUM KPOKOM
y HampsSMKy TOOYJOBH IMOKPAIICHOTO O€3ApOTOBOrO 3B'A3KY, IO BIIKPHUBAE HOBI
MOXJIMBOCTI B PI3HHX cdepax >KUTTS, BKIIOYAO4HM Oi3HEC, OCBITY, MEAUIIMHY Ta

moOyTOBE BUKOPUCTAHHS.
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. Odiuiiianit  caiir  dlink. [Enextponnuii pecypc] — Pexum poctymy:
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https://www.netwrix.com/cisco commands cheat sheet.html

. What do you need to build a private WiFi network? [Enexrponnuii pecypc] —

Pexxum  goctymy:  https://computer.howstuffworks.com/build-private-wifi-

network.htm

10. How to Set Up a Wi-Fi Network [Enmekrponnuii pecypc] — Pexum noctymy:
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network/1/#



https://tools.dlink.com/Welcome/
https://romsat.ua/news/blog/standart-wi-fi-6/
https://link.springer.com/article/10.1007/s10776-020-00501-8
https://link.springer.com/article/10.1007/s10776-020-00501-8
https://www.elprocus.com/how-does-wifi-technology-work/
https://www.tp-link.com/uk-ua/wifi6/
https://www.tp-link.com/uk-ua/wifi6/
https://www.netacad.com/ru/courses/packet-tracer
https://w7cloud.com/packet-tracer-cisco-commands-list-cli-basic/
https://www.netwrix.com/cisco_commands_cheat_sheet.html
https://computer.howstuffworks.com/build-private-wifi-network.htm
https://computer.howstuffworks.com/build-private-wifi-network.htm
https://edu.gcfglobal.org/en/basic-computer-skills/how-to-set-up-a-wifi-network/1/
https://edu.gcfglobal.org/en/basic-computer-skills/how-to-set-up-a-wifi-network/1/

50

JlonaToxk A
1. THEORETICAL INFORMATION FOR THE WORK.

1.1 Introduction to theoretical information.

WI-FI is a wireless communication technology that allows you to transfer data

between devices using radio waves in wireless networks. It is based on the IEEE 802.11

standard and provides fast and convenient data transfer between devices connected to

the same local network.

WI-FI has become an essential technology in today's world, where wireless

Internet access and data sharing have become an important part of everyday life. Here

are some of the key reasons why WI-FI is so important in wireless communications:

Wireless Internet access: WI-FI allows us to connect to the internet directly from
our devices such as laptops, smartphones, tablets without the need for wired
connections. This gives us the freedom to move around and access the Internet
anywhere with WI-FI.

Convenience and mobility: WI-FI allows us to connect wireless devices to the
network with convenience and mobility. We can easily move our devices from
one place to another, while maintaining a connection to the WI-FI network.
Wide application: WI-FI is used in a variety of applications, from home
networks to business environments and public spaces. It provides opportunities
for data exchange, resource sharing, video conferencing, multimedia streaming,
Internet telephony, and much more.

Speed and performance: WI-FI standards are constantly evolving, enabling ever
higher data rates. Modern standards such as Wi-Fi 6 and Wi-Fi 6E provide
greatly improved performance, delivering high data rates and increased network
capacity.

Development of the Internet of Things (loT): WI-FI is a key technology for
realizing the concept of the Internet of Things, where various devices can be
connected to a network and exchange data. It creates the basis for smart homes,
smart cities, automated security systems, medical monitoring, and many other

innovative solutions.
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The definition of WI-FI and its importance in wireless communications indicate
that this technology has a significant impact on our daily lives, providing us with
convenience, mobility and extensive data transfer capabilities. As standards evolve and
the number of connected devices grows, WI-FI remains an integral part of wireless
communications in the future.

1.2 The purpose of the WI-FI technology review.

The purpose of the WI-FI technology review is to provide a detailed study and
analysis of this wireless communication technology in order to develop a local radio
network based on it. The review aims to familiarize you with the basic principles of
WI-FI operation, its characteristics and capabilities, as well as to determine the
importance and relevance of using WI-FI in modern network environments.

To achieve the purpose of the review, it is necessary to formulate the following
lenses:

e Determine the principles of WI-FI technology: investigate the process of data
transmission over wireless networks.

e Explore WI-FI standards and protocols: review different generations of WI-FI
standards, paying attention to their characteristics, bandwidth, frequency bands,
and supported functions.

e Study the impact of factors on WI-FI performance: investigate the impact of
obstacles, range, number of connected devices, and other factors on the speed
and stability of the WI-FI network.

e Review the development of WI-FI technology: describe the latest trends in WI-
FI development, including Wi-Fi 6 and Wi-Fi 6E standards, their advantages and
potential applications.

e Identify the advantages and disadvantages of WI-FI technology: review the
advantages, such as convenience, mobility and widespread use, but also pay
attention to the limitations and potential problems of WI-FI.

The purpose of the WI-FI technology review and the formulated lenses will

allow us to better understand the principles and features of this technology, as well as
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to assess its capabilities and limitations for further development of a local radio
network.

1.3 History of WI-FI technology development.

Wireless networks were born out of the growing need for wireless
communication and data transmission over distances. Traditional wired networks
limited the mobility of users and created the need for complex and expensive cable
infrastructures.

The first developments in the field of wireless networks began in the middle of
the 20th century and were associated with military and scientific research. One of the
first steps in this direction was the invention of radio and radio communication in the
early 20th century. Radio made it possible to transmit voice signals wirelessly over
long distances and became the basis for further developments in wireless
communications.

In the 1940s, the first research and prototypes of wireless networks began to
appear. One of the important achievements was the creation of ALOHAnet, which was
the first network to exchange data wirelessly. It was developed in Hawaii in the 1970s
and used a time-sharing method to transfer data between computers.

In the 1980s, wireless communication technology began to be widely used in
industry and business environments. Standards were created, such as IEEE 802.11,
which set the foundations for wireless local area networks (WLANS). The first WI-FI
systems were introduced to the market in the 1990s and already then demonstrated the
potential for creating wireless networks in home and commercial environments.

With the advent of the IEEE 802.11 standard, WI-FI technology has become
widely used in many areas, including home communications, business networks, and
public places. Gradually, new versions of the standard appeared, offering
improvements in data transfer speed, increased range, and improved network security.

The first wireless network developments were an important milestone in the
development of WI-FI technology. They created the fundamental basis for the further
expansion and improvement of wireless networks that we see today. Developments in

this area have allowed us to make wireless communication affordable, convenient and
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reliable and have become the basis for the development of modern local radio networks
based on WI-FI technology.

The development of WI-FI standards is an important component of wireless
technology and has contributed to significant progress in wireless communications.
Starting with the IEEE 802.11 standard developed in 1997, WI-FI has gone through
several stages of evolution, leading to significant improvements in data rates, range,
reliability and network security.

The main stages of WI-FI standards development include:

e |EEE 802.11b/g: These standards, introduced in the late 1990s, offered data rates
of up to 54 Mbps at 2.4 GHz. They enabled the widespread adoption of WI-FI
technology and became the basis for wireless communication in home and small
commercial networks.

e |EEE 802.11n: The 802.11n standard, adopted in 2009, has brought significant
improvements to wireless networks. It utilizes MIMO (Multiple Input Multiple
Output) technology, which allows the use of more than one antenna channel for
data transmission. This resulted in speeds of up to 600 Mbps and improved
network coverage.

e |EEE 802.11ac: The 802.1lac standard, adopted in 2013, represented a
significant breakthrough in wireless communications. It uses MIMO technology
with a significant number of antenna channels, which allows for speeds of up to
1 Gbps or more. The 802.11ac standard also introduces improved modulation
and channel access techniques that provide greater network efficiency.

e |EEE 802.11ax (Wi-Fi 6): The Wi-Fi 6 standard, adopted in 2019, is the latest
evolution of WI-FI. It offers significant improvements in data transfer speeds,
network coverage, and performance in high traffic environments. Wi-Fi 6 uses
technologies such as OFDMA (Orthogonal Frequency Division Multiple
Access) and MU-MIMO (Multi-User Multiple Input Multiple Output) to make
more efficient use of channel access and transmit data to many users

simultaneously.
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These stages in the development of WI-FI standards reflect the ongoing
evolution of the technology to improve the performance, reliability and speed of
wireless networks. Each new standard offers improvements that are made available
through ongoing research and innovation in wireless technology.

1.4 Wireless data transmission: basic principles and concepts.

Wireless data transmission is a key component of WI-FI and other
wireless networks. It allows you to transmit and receive information without the need
for a physical cable connection.

The basic principles and concepts of wireless data transmission include:

e Radio spectrum: Wireless data transmission uses the radio spectrum, which is
the range of radio frequencies in which radio signals can be transmitted. The
radio spectrum is governed by rules and standards that define the available
frequency bands for unimpeded use.

e Modulation: Modulation, the process of converting information into a radio
signal, is used to transmit data over wireless channels. Different types of
modulation, such as frequency modulation (FM), phase modulation (PM), or
quadrature amplitude modulation (QAM), allow data to be encoded and
transmitted over radio channels.

e Antennas: Antennas are key components of wireless networks and are used to
transmit and receive radio signals. They ensure efficient transmission and
reception of signals and affect transmission speed, range, and signal quality.

e Protocols: For efficient wireless data transmission, specific wireless protocols
are used, such as the IEEE 802.11 protocols for WI-FI. These protocols define
rules for network access, signal management, authentication, and data
encryption.

e Security: One of the key concepts of wireless data transmission is to ensure
network security. This includes user authentication, data encryption, and
protection against unauthorized access to the network.

The basic principles and concepts of wireless data transmission ensure reliable

and efficient communication in wireless networks. They allow data to be transmitted
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directly from one device to another via radio signals, which expands communication

capabilities and contributes to the ease of use of wireless technologies.

1.5 Consideration of WI-FI network architecture and its components.

The architecture of a WI-FI network includes various components that cooperate

with each other to provide wireless communication. The main components of a WI-FI

network are Access Points and client devices. Let's take a closer look at each of these

components:

Access Points (AP): Access points are the centerpieces of a WI-FI network. They
function as wireless bridges between the wireless network and the wired
network. APs receive radio signals from client devices and transmit them to the
network, and receive data from the network and transmit it to client devices.
They are responsible for managing network access, authenticating users, and
securing the network..

Client devices: Client devices, such as laptops, smartphones, tablets, or other
wireless devices, are used to connect to the WI-FI network. They send and
receive data through the access points. Client devices have built-in wireless
interfaces that allow them to communicate with the access points.

Connecting links: Connecting links are used to transfer data between access
points and other network nodes, such as routers or switches. These links can be
wired or wireless and allow data to be exchanged between different parts of the
network.

Management software: The management software (Wireless LAN Controller or
Network Controller) is used to control and manage the WI-FI network. It
monitors, configures, and manages access points, allocates wireless resources,
manages roaming (moving between access points), and manages network
security..

Other components: In addition to the core components, a WI-FI network may
include other elements such as routers, switches, authentication servers,
encryption systems, and other devices that provide advanced network

capabilities and security.
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These components work together to create a wireless WI-FI network that allows
you to transfer data between different devices and provides convenient and affordable
wireless communication.

1.6 Data transmission: physical and channel levels of WI-FI.

In WI-FI technology, data transmission occurs at different levels: physical
and channel. Each of these levels performs certain functions that ensure efficient and
uninterrupted data transmission.

Physical layer - responsible for the transmission of data bits over a wireless
channel. This layer uses radio waves to transmit and receive signals between access
points and client devices. It includes aspects such as signal modulation, coding and
modulation techniques, channel layout, and signal separation.

e Modulation: At the physical layer, the signal is modulated using various
techniques such as phase-shift keying (PSK), frequency-shift keying (FSK), or
quadrature amplitude modulation (QAM). This allows data to be encoded into a
radio signal for transmission.

e Encoding: The physical layer also includes encoding techniques that allow for
reliable data transmission. This can include additional error checking bits
(CRC), error correction, and other methods to ensure data integrity.

e Channel location: The physical layer determines the location and width of the
wireless channels used to transmit signals. This includes selecting specific
frequency bands and channels that have minimal overlap and signal distortion.
Link layer - responsible for organizing and managing data transmission between

access points and client devices on a wireless channel. It includes aspects such as
channel access separation, data flow management, resource allocation, and network
access control.

e Access control: The data link layer uses various access control methods, such as
CSMA/CA (Carrier Sense Multiple Access with Collision Avoidance), to
manage conflicts and transmit data between different devices in the network.

e Data flow management: The data link layer includes mechanisms for controlling

data flows, which provide data rate control and control over network congestion.
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Resource allocation: The link layer defines how access to network resources,
such as time, frequency, or code resources, is allocated.

Network access control: The data link layer also provides network authentication
and security mechanisms, including encryption and user identification protocols.

These two layers, the physical and data link layers, work together to provide

efficient and reliable data transmission in a wireless WI-FI network.

1.7 WI-FI standards.

WI-FI standards define a set of rules and specifications for wireless

communication. Each standard has its own characteristics that affect performance and

data transfer speed. The main WI-FI standards and their characteristics:

802.11b: This is one of the first WI-FI standards to use the 2.4 GHz frequency
band. The data transfer rate reaches 11 Mbps. This standard has good
compatibility with various devices, but due to the use of the low-frequency band,
interference and inter-channel overlap can occur.

802.11a: This standard also operates at 5 GHz and provides speeds of up to 54
Mbps. Using a higher frequency range avoids interference and improves signal
quality, but reduces the network coverage range.

802.11g: This standard operates at 2.4 GHz and supports speeds of up to 54
Mbps. It provides compatibility with 802.11b and has better data rates. However,
due to the use of the 2.4 GHz band, there may be an increased sense of
interference.

802.11n: This standard is an improved version of 802.11g and supports both 2.4
GHz and 5 GHz bands. It utilizes MIMO (Multiple Input Multiple Output)
technology, which allows the use of more than one antenna to improve
communication speed and range. Data transfer speeds can reach up to 600 Mbps.
802.11ac: This standard operates at 5 GHz and supports data rates of up to 1
Gbps. It utilizes wider channel widths and improved MIMO technology to
deliver high-speed wireless communications. This standard delivers high

performance and is suitable for the needs of large networks with many devices.
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Each standard has its own advantages and limitations that affect the performance
and data transfer rate of wireless WI-FI networks. The choice of standard depends on
the specific needs and requirements of the project, such as transmission speed,
coverage range, and number of connected devices.

The latest communication standard is 802.11ax (also known as Wi-Fi 6):
This standard is the most recently developed WI-FI standard and is considered the
successor to 802.11ac. It operates at both 2.4 GHz and 5 GHz and offers significant
Improvements in performance and data transfer speeds.

The 802.11ax standard uses new technologies to achieve higher transmission
speeds, better network efficiency, and reduced interference. It introduces OFDMA
(Orthogonal Frequency Division Multiple Access) technology, which allows you to
divide the radio channel into more independent subchannels for simultaneous
transmission of data to different devices. In addition, it uses MU-MIMO (Multi-User
Multiple Input Multiple Output) technology, which allows simultaneous data
transmission to multiple devices.

The 802.11ax standard also offers improved network resource management,
allowing for more efficient use of available spectrum and resource sharing among
connected devices. It also supports higher channel capacity and uses advanced
modulation techniques to deliver higher data rates.

The 802.11ax standard is a significant step forward in the development of WI-
FI technologies and provides improved network performance and efficiency. It is
especially useful in narrowly populated networks with a large number of
simultaneously connected devices, such as office buildings, shopping centers, and
public places.

1.8 Conclusion to the section.

This overview of WI-FI technology covers the main aspects of this wireless
technology. WI-FI is proving to be an extremely important means of providing wireless
communication in the modern world, due to its convenience, mobility and wide range
of applications. The overview of WI-FI technology covered such aspects as the

definition of WI-FI and its importance in wireless communications, the development
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of WI-FI standards, the principles of wireless data transmission, the architecture of a
WI-FI network and its components, the physical and data link layers, as well as the
features of each standard and their impact on performance and data transmission speed.

The results of the survey show that WI-FI continues to evolve and improve over
time, resulting in improved communication quality, data transfer speeds, and network
performance. The choice of a particular WI-FI standard depends on the needs and
requirements of a particular project, taking into account the transmission speed,
coverage and number of connected devices.

An overview of WI-FI technology is an important step in understanding its
principles and uses in a variety of applications, from home networks to commercial
establishments and public places. Understanding WI-FI technology allows you to
effectively utilize its potential and provide reliable and fast wireless connectivity for a

variety of user needs.
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Jlogatoxk b

AKTyanbHicTb poboTn. 36iNblIEHHA KiNBKOCTI NPUCTPOIB, AKI MOXKyTb npauytosatn 8 WI-FI
Meperkax, MNiABULIEHI BMMOrM A0 LWBWUAKOCTI nepenaBaHHs iHdopmaulii npussenu Ao
po3suTKy ctaHaapTty WI-FI go sepcii WI-FI 6 (802.11ax). [laHuiA cTaHAA@pPT € HOBITHIM, TOMY

noTpibHO AOCNIAUTU Moro GYHKLIIOHYBAHHA Ta MOMK/IMBOCTI.

Meta poboTtn. Po3pobieHHA N0Ka/IbHOT MepeXKi 3a lonoMOororo HoBiTHiX TexHonori WI-FI, Ta

nepesipka eGeKTUBHOCTI TaKOi Mepexi.

MeTogu pgocnipgxeHHa. [locniaxKeHHA NPoBOAUNOCA 3 3aCTOCYBaHHAM 3ara/ibHOAOCTYMHOMO

cepegosuwa D-Link Wi-Fi Planner Pro, ske € nporpamMHMm iHCTPYMEHTOM, NPU3HAYEeHUM 4na

naaHyBaHHA 6e3npoBoaOBKX Mepex.
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ETany y BUKOHaHH1 poOOTH

Bubip o6GnamHaHHA

e lNowyx Ta embip obnanHaHHA
BlOMNOBLlOHO OO BMMOT.

Bubip onTMMaIbHOI'O pPO3TallyBaHHS

3HaXOoOXeHHA Halkpamworo wicusd
PO3TaAllYBAHHA MaplpyTHU3aTOpls
3a OonoMorol chneulanizoeaHol
nporpami. CrBOopeHHsT Mepexi
o NpoexTyBaHHA Ta CTBOPEHHA Mepexi,

Ha OCHOB1 HaAABHOTO obnagHaHHA.

TecTyBaHHSa Mepexi

[lporegeHHs TecTik zib6paHol Mepexil,
oNnA nepeBipky 1l NMpauesmaTHOCTI
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XapaKTepHCTHKa 0OpaHOro
MapuIpyTu3zaropa (TOYKH JOCTYIY)

ITixrpumka cranmaptis — IEEE 802.11a/b/g/n/ac/ax.

Tun anTeHu - YOTHPH BHYTPINTHI BCECTIPSIMOBAHI AaHTEHU 3

xoedimierTamu nocwieHHs 4 dBi1 s S [T 1 3 dBi1 ana 2,4
[T
MakcumanbHa IOTYKHICTE — 20 1bM.

MaxkcumanbsHa mana moKpuTTs s yactoT 2,4 111 - 99,58
M*M. JIist gactor 5 I — 65,92 m*m.

Standard
%o&mﬂ
Max Coverage
5G

Full Power
Max Coverage

DWL-X8630AP (Omni)

alb/g/n/ac/ax

20 dBm
99.58 m?

20 dBm
65.92 m?
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Po3MillieHHS npucTpoiB Ta 0OIa HAHHS

440

280

320

1040

820

640

400

1800

160

240

9



68

TecTyBanHsS MEPEKI

[1ig1 yac TecTyBaHHS Mepexi OyI1o
IIepeBIPEHO:

* 3B’SI30K MDK PUCTPOSIMU;

v}

* 3B’SI30K MDK POYTEpPOM 1
IPUCTPOEM;

* BHXIJ B IHTEpPHET.

[Ipu TecTyBaHHI OyJIO BHSBJICHO,
o Mepexa (PyHKI[IOHYE KOPEKTHO

Ta BUKOHY€E BC1 CBO1 (DYHKIII].

ICommand Prompt

Command Line 1.0

with 32 bytes of data:

w0

00w
NN NN

bytes=32 time=31lms
bytes=32 time=2%ms
bytes=32 time=18ms
bytes=32 time=37ms

1685.0.1:

, Received

imate 2 ip times in milli-s

Minimum 3m. Maximum = 37ms, Ave

from 210.210.
Reply
Reply
Reply

Packets: Sent = 4, Receiv Lost
Approximate round trip times in milli-seconds:
Minimum = ms, Maximum = 55ms, Average = 33ms
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BucHOBKH

JlokanbHa paaiomeperka Ha ocHoBI TexHonorii Wi-Fi 6 3abe3nevye BuLy WBUAKICTb
nepeaadi AaHuX, NOKPALLLEHY CTIMKICTb A0 iHTepdepeHLii, 3HMKeHY 3aTPUMKY Ta 3abe3nedye
6inbw edpeKTMBHE BUKOPUCTAHHA PALioYacTOTHONO CMEKTPY, WO NOKPALLYE XapaKTepPUCTMKMK
NPOAYKTUBHOCTI  pagiomepexi B uinomy. Tomy BubIp mopeni 6e3npoBoaoBOro
MapLpyTHU3aTopa 3 niaTpumrkoto TexHonorii Wi-Fi 6 3abe3sneyye MaKCMManbHy LWBUAKICTb

nepeaadi AaHWX Ta NOKPALLYE AKICTb NiAKNOYEHHA ANA KOPUCTYBauiB.

1
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