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ANOTATION

Lemeshko A.V.Improved methods for designing wireless computer networks
- Qualifying scientific work on the rights of the manuscript.

Dissertation for the degree of Doctor of Philosophy in the field of knowledge 1
- Information technology in the specialty 123Computer Engineering: State
University of TelecommunicationsKyiv, 2021.

The work is dedicated to upgrading efficiencywafeless computer networks
based on the information system due to a decrease ievhls of internal system
jamming between neighboring cell receivers and an increase in exteyvilaite jam
resistance of the designadreless computer networkthat currently being a topical
and feasible science and engineering development trend

There have been analyzedreless computer networksatures and principles,
electromagnetic compatibility problems and methods of their solution, having mads
possible to mark the technology fAbo
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designing: a kdden bond problem; mutual jamming between the neighboring cel

(internal systemic electromagnetic compatibility); extended jamming; ensuring Qual
of Service for the apps; extending a wireless network; environment peculiariti
influence.

There has been developed an algorithm of transmittance environment acc
mechanisms; and shown that it is necessary to conduct registering internal syste
and extended jamming at the early stagesi@less computer networkiesign.

There have been deloped methods of designimgreless computer netwotks
taking into account electromagnetic compatibility problems; there have been impro
methods of the jam total level calculation: a method, making it possible to work c
the worst case when the jammiignals are added up (a simplified method); a methoc
making it possible to consider the phase difference of the jamming signals, hav
come to the receptor,

There has developed an algorithm of calculations, making it possible to mot
various interactins between WLAN parameters; algorithms of an improvec
mechanism of reserving transmittance environment, making it possible to organize
one territory simultaneous functioning of several cells, belonging to one WLAN ar
using one frequency channel.

Therehave been upgraded methods and algorithms of calculations, develoy
the methodology of WLAN design, taking into consideration the influence of extend:
and internal systemic jamming. The suggested methods and algorithms mak
possible to model interachs between WLAN parameters, signal level rates an
jamming in WLAN receptors.

Keywords: wireless computer networks, Wi, WLAN, electromagnetic
compatibility, signal digitalizationjamming algorithms.
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sy dzdlsd OCddz yddetsds. 1 twedifzmisddis, h s
M j Stektgmd®B.dz@ditn * ,  fpdzv HJj C 5HEzo Odzdaw |
fts of! sz MY jSlstelz ) dsdzdfizj.tc j O € 5 H tEts ¢
oL CsBzetsea dn (df[diMME sH " d tod dzts b

H A /11,

H Jgf-" d tc dodiz@ + € ts fifdilntejshossHd, [ 4 y;

Yoh dqted dz20 Maiszed M jSlstc® fMdedzOdzz, [ 4

sty dz0 L oL CSsmiBzetsodn ME zOH 6 6§
oL sH dzj dz0O 5 of' 2 hdtedds M[43548ltc O tdf
Y! sz M0 ' odz' @ okL! CtsMmdiszetsadn fJts

H A /11

Pyjwindslg okl

oo FAP. o TA "s
a_fited i=1d _ i g7 1? tslH 11

8, ¢jein E00Y(P ) #A0dR ) #Qipdp) . 3Qlogl,
aﬁ_ﬂimi“&;épq]Og(P U)J #0lodn) 10, (1.1)
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Higjejret'qo J dz@ N d tdfsiCtasjfipd§ztevHsh, s ff tsiste
Bl Is;

Qiejreteiqo jdz2 h JEepienNREssdts "t § SisicO

i sicirteeng j da@ o kL' CMBzetsots™ ME dzOH B
CSH 1 OHgt | 160,

o riejrcBigo § dz@ N def§ehdEdcssads §° v o
1 Ot JteO, &l Is;

@ gjejreigo J dg Ml siiEdssas §° fdav
1 Oty 10O,

n-ydfimddzs okzL' CmMdizce st 80 H € tolg 18 X tistr d3 L
f jtejhCtsHEZ, his.

l S tsted Mis Gdislpy’ oo ustsL o sdzv° CBBHEZO Olsd ¢
hodHC M 11 ffB ‘s dfp Sdz 4 tea]' 9D dHC sMIs
f sfdz’ Hisoyletdffde  d3d .8 ° fted MhodHSMIs™ §jt
&ZO MmMdddzotsdz © Hfseo " HO' Miqesm dsdyd Hatz” © " ® «
(1/8=1,385)[43-45]. ¢ dzOdztsc ® ydzO Mmd oz & tietc dzQIls 50 I H
hodHECtsMIs® fjtejHOY" 5,5 [B'Is/ M, IsO¢
CtsHE' Is! Mw [sis @B GA[5,42,48]) Is d

[ dzw Issets htse LOBJLYjuydlsd HBMIsto '
By dzde " Mis! odWweodvisde twydff BOS df 5] # O
OFDM, odStstedmlstsokzé s HBHOo Odzgdz? dzOH dzd
CBHEZzZO Odzdzv . wlzlsH LetstclsCsotsets C BHIzo Oda
f jtejHOdedE B'Is'9 HBHOSIS! MW fdzzy B Ko C i
fsfjtejJHdg = §JtjHOdd- B Is' 9. 1 tcd SH dzat
odStstcffipstholz o' L dz' h gdpHEsMls' § jtejHOY'
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sOBddy” 1.2. zodHS &M §j tIFEEEIRLLD

ZzodHG SSHEBHO v di sdddosdi s dz €°
fjtoJH( sMdz' H BSHEA| hodHC | dzO Mmdd
[ B Is/ fnd dzo tsd
hy ¢ 2dz
11- 59
1 W DBP SK 10° 1
(1 0Otet |
11y § s
2 Wy DQPSK 100 2
(1 0t |
8y f 54
55 Wl DQPSK 1, 37% 4
(edas)
8y ff 59
11 Wy DQPSK 1, 37% 8
(eds)

1 tod Mslzdftytalls CCtwHdtzGotO dzdzw 1/ 2, zO ¢ 5
HSHO  Is' MW tSHddz Mdzzyetsod?2 ( dzZOH A tedz ‘Mis
L G Stels COtmH®E dzdz? 1/ 2 ' W ste Oy’ 2 &z0 N 9 d
f4dtedHOY . U dowftc ISz iy clsd dzdzts ) 82/ 4 stz@ € daW
B'ISO HBHO ' Is' MW tSHddz Mdzkystsoad2, Itsdkz
hodHC' fls MlsOdztso d Is - 3/ 4 9o'H o dzts’
hodHCtsMIs' fjtejHOY' 12 [B'Is/ fy, CdeW s
CtSHEZo Odgdd@*OHLj/ 21 2IxGL/ 2 = 6 [ B' I8/ M. ¢ H
CdeW stedzOYy T 2 d2O h e dH G Mmis!( Ishpledd, 421461132)x 3/ 4

U Jj ozt 8 a0z BE Slsdzsec s L e stelsC s BE S
o dCtedMmisso z* Is! MEPEE '80214b dénils P HZG ©glf B * 5/
11 [/dn.lIs ] hdse' &jlsHEz t1uwd dzjydls!
hodHS fMiks 1/ 2. J1dCtstedmistsolzo OB SK H dn
5,5 /[fB''s QPSK Hdzw h[dlf44E sfyls® 11 [ B ' Is/ f
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s OBd&dqyw 1. 3. O0HBRYE3] IELRPY P =
zodHSCMdedzQulslzf| yYydmdzl Yy dMmdzly d mdzts
fjtoJH M ' L el C OdzOdzl € OdzOdz| H Odzd =

H O dz( | G s B'Is' B'Is" 9o MmMdd3o t
([ B' I CBBH Iz fnd dze t OFDM

wo/
H] G
dzdz"
BPSK 1/2 1 48 24
BPSK 3/4 1 48 36
12 QPSK 1/2 2 96 48
18 QPSK 3/4 2 96 72

24 16-QAM 1/2 4 192 96

36 16-QAM 3/4 4 192 144

48 64-QAM 2/3 6 288 192

54 64-QAM 3/4 6 288 216

[ dzw tsils tc d d30 dzdzW hodHCtsMIsj 2 2 2 ‘

o d¢tsted fmistHforda' dilsy " fiPwdz@B W OL-BBS I0. d3s @ tz’dzv dgO ¥ - €
ZOcttelsCagRd L SHj%' Yy ‘ dstsd $ sHbEE Gdrga
L CjW' y' " dzZsOdkd CtsHbkROdedzy 343/ I Bl X ) B
dzj sB R " Hdad 2 H dzw L d3d dzh j dzdzw dZOH o' to dats f
{jLizd sk yd?2 StjW' y' ‘ds StHEzoOdgdzr M€
hodHS SMis 48] [ B ' Is/

[ By &0 fedfkmlsdlsd, " Isdiy' s d o ©wdmls

o' Hdetsh jdzdzte MJedkkOdkz / fijtjhCsHO, O ¢
odL dzZOy O Is! o dcetcOh Iz ® ' Hdztsh j dzdz' md c
L Odzj ydetsfils® o' H Mlskf jdzv § tsh CsHy j dadzw

] "HJ Odz' , Hst Zipd g dgPdzd Y g dzp M § deelz®  d3C
o detsBdzd S sd3 BB dZOH dzZOdzdz? . 1 O y Odz' H dzw
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LOLodyuO2veo s@Bddsdzt. 4 fsCO0OLOdE ~OLOC IS
IEEE 802119g[12, 42]
v OB dzd yw 1. 4. [ ' dz d30dz! dzs HEtsf ZMmisd o
s O dzHEEE &§R11g OFDM
ZodH BHE(HIETY [ SH. [ BH. (]t [ SH.
mis! w Letstels] f jtojodht" oadzv ff j| ©° Hdzsh
f4tcd s |t'odw §J dzOH t'¢g MmdcdO
H Odz CBHiz9 dzOH t6° MdcecdzOdzbif jtoj M €t
(fB" e dOdzl Y@ 35 |
M) ye 25 |
6 BPSK 1/2 16 32 8=2416=4032
9 BPSK 3/4 15 31 9=2415=4031
12 QPSK 1/2 13 29 11=2413=4029
18 QPSK 3/4 11 27 13=2411=4027
24 | 16:QAM 1/2 24 16=248=4024
36 |16QAM 3/4 20 20=244=40-20
48 | 64-QAM 2/3 16 24=240=40-16
54 | 64-QAM 3/4 -1 15 25=24(-1)=40
15
[ dzw ZpddFEHRS 8GR211b / g, “dsg @® kz Mmlisc
9" Hdgtsh j dgdgW MdedzOdz/  Jted NS SHO fted tc

(fJtedh CSSHO

MY 4 ¢ IstecO&JdzsadRdi3Afffec s H

Mmd ¢ dzO dalZ HifHtOgZ | zdzlzj Mz Yy
tc' o oz H i Ced? frBrdidz] frifiztoudts

HI1 .

L o34 dg" J dadz”

dzd

a3 dz" J

4 0

odSBsted

sf zMmlsdd
zO 16

o WWEAEM H&E5sEEYS O jtoj Dto]f
5B dZOH dzO dzdz"IEHE BRI @ ¢ szt

Mlsso k' Is
6" o dz
B d
&0 30
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LOL 2Oy dz®,L s@ s fseoddzj d&z LOBj LY jykze Olsd:
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Mdcdodksd dzj d3d dzh § , dz' ) 35 Cdfios".Hdzs & |
MdedzOdz/ f jtej " CBHO o -3p=8HBdgz . o Ffs@ Bk tcB b H
By fjteiodhlzoOlsd t' o j d Mmd e dzOdzit | digezwy
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ydmdzte' Heg s lis'j L Zdz' IsOls O3 Isj fiskze Odzdz” ,
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11 [B' I/ M, twtsBBISO 9 wGiJYydd&B dvus BLEZ&ZO
H1, O LOMmMlssMmMize Odzdz?y [ 1 4 oH iLdASH drizsS5, tHd
42,45, 48]

[ dz¥ B HJ dz Ists Y9 0B MIs zotffdrc-xydfrfitts ¢ d
9" Hdetsh jdzadz? MdcecdzOdz / f jtej" CsHO, o 38t
[B'Is / M, dgjtf Hlstcd d3dzo Odzsets Is* 3F[ 8IS s
oddBeHs yYykzeomlse " Isj dz’ desfmils® dzO 2 BH Jls/digd X -
ftcd GHRZOSCBSatsRE t' o dz hzdgz §tod 22 3O YC
fjtejh CsHO BBO' B EIEH5EO,124244. o dh j (lsOB

10BJ L juyddedey (fu dzO JBOY' fHtesj Clilskze

l esyfftBs Slszo Odzdz2? BJjLYtcSO SHEISO S 34
FtcOnlzo Odzdzv @3 f OtcOd3j Istc’ o o d § tsthdsfp ldaq @ b
B Mydoesmls', eofddelz & 3MdMmisy BBded~ ° o dz
‘ mMdMmlsj &3, Mt HtsLoBdzwEIs!  zOLEod@sgO

Bsdz' Iststed dzg ZftcOodz' dagdzgW . [H 2O L dzO2 |
ftotsj Clslzo Odadzy * -INtAdyOMrMagndzdBurve\Mb, BN H S L 9 tsd
LH" 2Mdzs 9 Olsd ¢ tsdzls tc 5 dz! ‘ 9 ' LEOd L Oy ¢

6] Odz dztsc Wsoy@dtzeo Qeiplze y' 2 MM & L Gt
O &0 vy jdstcOd LcoOdshlk bitOs d dadz

wdzls j o j 2 1) MdMmlsj dd N tsAIOIL\O dAfi2r MzOy ricaft .
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COH " tsf)ig® GugHIBEERO2HIDS S S, SIEEES®WL bg ' i) b s
rsfmisddd o Ho
MdedzOdz/ § j toj N ¢

zoduC Mt fJt]

1 [Bl1 Bl tcO 3 HI

2 [ BIBEBH, O 3 HI

5.5 [B'Is/ M, 5,5 HI
11 [ B I8/ M, w 8,5 HI
5,5 [B' I/ M, 1,5 HI
11 [B' I8/ M, 4, 5 HI
22 [ Bt llsd din 8,5 HI
33 [ Bt'llsd dm 10,5 HI

lted fHtotsj Clskzo Odeds WLAN L H"2fdzgs ' s+
L Odzj ydesfyls® © " H d&@OIsjtc" Odz" 9, L wCdn -
f dzOdzz § =@ jttc ~H figls O ° Ne®ly ArdddoRet BuBrdpd B i 5 d30¢
odBtcOlsd BflsddOdz dzgJ tetsL IsOM ko Odzdzy Istsy
fsCtedilslsw.

1 J o 9 Oc O dzdNetyly AjisiggdetSurvey “

IhdtetsS ' dsydzdetsmis® L dBsdz' ssted dzc z  d
[ &)

fLtczydzs] EZHRigOd rsdedgitspsy (k2§ tcOo dz' dz
EmlsOlsC ko Odadz" ) ;

TBiLftesB3pterg O, "Nt Oy Yo B s
o dSCtedmlsso lz* 3ts ) dzdEEEs BAR1 1 fi)is GEEE GA21h o
(tej clzdzt 9 Odzdzy  sSlsky desfls®, 0Oo IscdgQls)d;ydzd

Mfted § zOdzkzo Odedz tetsL 3" M j dzdgw Istsyts¢
B Myjoetsmls' ( HC@AEOHED ' {flog dify’ "fjdd® dz o C OL 2z |

1\ dHBd $d MdMmisd &i3d:

fodMmMsC O y' dzO;
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1§ ZOdzz o Odzdz® tetsL o' M j dedg Odzsj g ' 5
HsMlskzf 2 Mmdzs s Is! MW BjL bL©OLko Odedzy 1 j te
B3 N MmMdMmilsj dsded -~ ) .

[B Multi Floor Planner - Building.bml ESRESE ™

File View Tools Help
5 a
=y N @ = Signal Strength (L5t AP)

4 Building (Feet) =

~) Floor 5 > ‘

Level: 5

Height:  9.00
Width: 19045
5 = length: 16358
Aligned:  Center

(Height 400 dBlossi2500 |

\
Fls
| ~) Floor 4 >
| Level: 4
... Height 900

1 Width: 19015
| - Length:  163.58
| Aligned: ~ Center

| I
|| /At Checked Channels @)

!l 124 GHz [¥]5GHz Select APs from:| --All Floors-- ¥

|
Selected AP count: 24

|

|| | Channels | ssiD

| 4 @Channels

| 4 [VIdcH 1

| [¥]gAP-13(G)(Unknown SSID)

[]3'gAP-14(G)({Unknown SSID)
[713'gAP-16(G){Unknown SSID)
[¥]3'gAP-17(G)(Unknown SSID) =i
[7]7/4AP-8(G)(Unknown SSID)

4 [VicH 6
[VIIAP-1.2(BGN)(Unknown SSID)
[FI%,AP-1 5(BGN)(Unknown SSID)

a [V 11

H11
[VIIhAP-1.3(BGN)(Unknown SSID)
[t 4D-2 /RGN Inknnwn SSINY

t dfm. .} zOLdr o O dzdzaMNetA AkNiagreet Survey

1.3) sfls Odzets o & & fud® A dadzv

leddzydfd ° Odetstedlsdd, Mt ' tshdaso st
stccOdz' LOYy' ' WkdeCy Bsdzzo Odzdz? BjL ftotso SH
HSHOISC s L ORtsHd B OMzHIBEEROR IlHc IEBEBA2Y1f dzd
jWjClksdode o Ge&iwjs ? B'd! CEMB' dzgsL da
By dzdo s’ fsjChkkzo Od dzdS0O. uvsdBz Hd
COH B jtojh CtsH daj SBEH HaZ] st jstoly Hak® dzd;
Codsf 6 lohjtdephs, "5 otORBolk' odizlste’ h dg s
U 3 mdf L 2Oy dedz? R OtcOCIsjtedmisds SO L d3j
tcsLicsBC O OdzestedIlsds' © tBYdMmdzj dz@, w¢°
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9 kdso OF Hjtj"CtsH. uvutdBz HAEZY cOttOdzsk
fsoowL k" MM " Hd M &z ded¢d, w¢' Oy
fjtej Ctedlsdn) ¢ OtzOdz0 TEEBRBDRIE SIS Silstc’ B dzO
OkzctstcdIsdzz oHB sSipsEfHSO N O f jtej HOY , W¢C
mMem" Hdz' = Mis" dz2 dzgd €' 9 9 BJjLCtsdeW dz' € Isdzets

widzlz s Y’ mMdMmilsj &i3d (Jtetsj CIskzo Odzdzv WL A
ftes] Clszo Odegdzr ° Odzetstedlsdzd tesL ttOalzdzE ' o
off dzdo astinfiple 2y d3' mMyjotsMmls™, o wC' 2 tetsL G
dzj Bjtokzls! Hts kZoOcd ofdzde IOCd- 9o Oy dzd
sO fjtjhSCtsHd o' H MM " Hd = Mls' dz2 dzgd ¢
HsMisf 2 Hts MjtcjHBea dh @ § g @t © @is izo P tzda o
Hshiskzf 2 Hs MjtejHBadh O fjtejHOY , ttSBE
Odzj otOLdzde" HB f jtjhCtsH, WwWC' oddad C

10 tedfm. 1.6 fC0O0L0d [2,p2 4 &, 83d28 @ ¢
fosf sdetso Odz? h dzwnd o dtc' h j dedaw .

10 " " HMIsOo ' fteso jH] dzBets OdzOdz' L Iz
tesBfflsdH:o dh jJdadgw W JjClsdodesis’ G 6§k
d3j 6.1 " HodM jdadzgw JWJSCIsdo detsmls’ ftotsj € Is|
tc" oazzh Istc” h dz' smdMmisj dgdzedr f j tej M € lis'H dzidxize &
f° Hodh jddz L OoOHBME] R § 6 bsdifeddsdstsdgd
HtS LBoads hdzg' =» 5 o' Hdztsh jdadge HEtS WLAN
Yyomtse dr o dIstcOlse a0y # tedf feddidf $od¢ Asgjdrdzd -
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BHYTRIWHEOCUCTEMHI NEPEWHSAN
Bifg CyCig=ix CTINBHMKIE, AKI
NEELKHTS HE NEpeRPHEHMX
YACTOTHHWX KAHENEK

BHYTRIWHBOCKHCTEMHI NEpelka g
- . ) - - MiHCUCTEMHI NEPEWKSON Bi
Bi4 CyCigHix CTiNBHKWKIS, Axi R AM BIA,

NS UHHTE H8CTOTHMX KAHaNaxX Wo ;?f:;lLIJHIN na BI'D'HGLUEH_H 2 Ao
HMEDEen BUNPOMIHIOEIHHA
HE NEREKPHMEIKITECA A B B

- =

- = — =

J0HE NEPEXEHTTA | PIEEHE NEPEWKOS S EET) MEPELIKO 33NERHTE Big B JorycTeimiai pissHe Mimmc_renmux
EM3HEYAKTEDR POIMILLEHHAM TOHOK MOSECMYTORATS SNNPANTIRIOSSHAA cTERWE, MEPELIKDA BNIREHAETOER pIEREM
korBGiHALH BMKOPMCTOSYESHHX HY3CTOTHHY CHTHEAY | piEHEM
ADCTYNY, BAKD pHCIDB'.f_BEI HIHRHA KEHZNIE POIMILLEHHA | THNIE 3HTEH TO4OHK EHYTRILWHEICHITEMHHE NEDBLIKCT, B
EHT‘.:-'HEM” HDW}“H"-FP. LOCTYNY, NOTYHHOICTI EMNPOMIHIDEEHHA PEUENTOR, 40NYCTHMKMA BigHOLWEHHARM
EMNDOMIHCEGHHA CTAHLIM i T.4. CTEHUIA | T.0. CHMHaN NEpSWKIAE. PiEHEM EAACHHK
‘J\_/-I/""' LWYMIE NpMEMaYa i T.0.
HeobxigHa MeToamMKa N pOeKTYBAHHA ] 230P0OTOBMY NOKANBHMX - L
Mepes, Wo 403E0NAE SMEHLWWTH piEeHE BHYTRIWHEOCHCTEMHME JabezneusH=A
NepeLUro Mi NDMAMaYanM CyciaHIxX CTINBHWKIE mMimcHcTEMHOT ENMIC
e L 3MEHLIBHHA PIEHA MIMCHCITEMHHE
Cepegoemne Nepegs+i pOSNoQINASTECA W2TogMKa NPOEKTYBAHHA Ge3AD0TOBKN nepewxon & peuenTopax i [ =60
M NPHAMEASHO-NEPSAAB3NBHOND NOKENEHKE MERER 3 YDEXYBIHHAM EMC: 26iAbLIEKHA SONYCTHMOTD PIBHA
NPHCTEDH CYCigHLE CTIABHMKIE - BMKOPWCTEHHA METOOMHM A03E0AMTE MiBHOHCTEMHIE NEPSLIKOD &

EMMEOKOEMM YKbBoM. B peayneTaTi
EWMHMKEHOTD KoHGikTH [konizii) npu
nepenaqi oaHux.

I 1
e

NMoTpiGed Mmexadizm goocmyny oo
CEpea0EHMWE Negeasdi sadesneyys
Ge3akoHbNIKTHWA poGoTy Ha ogHIR
TEPMTORIT SERINBKOX CTINEHKKEIE, WO
EMHODHCTOEYEOTE NEQEKPHBIFITECA
YACTOTHI KAHANM.

= =

TaKMA MEXEHIZM QOCTYIY 40 CEEenoEHILE
nepens4i QoIE0nuTE ZadeaneymTi
GezkoHINIKTHUA poBoTy HE ogHIR
TEPMTORIT OSKINDKON CTIADHKKIB.

BriKOp#H CTOEYHIOTE Y3CTOTHI KaHanM, Wo
NepexpMEIKITHCA 33 PEXYHOK noginy
NP-OMyCHHOT SLETHOCTI Mi
EIIEMOTIFOHMMK MEHEMAADHD-

Nepeaz EansHKMK NPUCTROAMM LMx
CTiApHKKIE. AR HE3CNILoK, 3HEYHD
SMEHWYHITECA EHYTRICHMCTEMHI
NEpeWKOH M CTIABHHEIMK BORpEOMHI
WLAN.

PEUENTOREX SAIRCHEETECA WARKDM
- IMEHLUEHHR P34IYCE COT;

- 2BINBIWEHHA NOTYHEOCTI
nepeazeadis MC i 260 AF;

3HH3IMTH PISEHD BHYTRILWHBOCHCTEMHIAX
NepELLKDS Mik NPMAMEYEMH Oy CiaHix
CTINEHMKIB 33 paxyHOK paUicHanbHOMD

endopy napameTpis GesgpoTosol - SMEHLLEHHR LWBKAKICTD NEpeaaYi.
NOHAABHOT MEPER; - SMEHLLEHHR BHYTRILUHEOCHITEMHAE
- JACTOCYBAHHA METOOHMEN O03B0AMTE NepelKog Sig cycigHix caT;
MIABKILMTH CTIRKICTE NEpE - EMHOQMITEHHA iH. 3HTEH B AF.
NepEWKOAENKM NEOEKTOEEHNE - EMKOPMCTEHHA iH. Mangnei AF;

- TEEHTOPIZNBHOTD POSHOCY;
- NEPeXCY HE IHLWME YacToTHHA
KEHEN;

- EMHODMCTEHHA H3CTOTHHE $ineTRis;

Ge30p0TORMK NOKANbHKMX MEDEH 33
CaxyHOK 000iKy MIHIHCTEMHHK
NepEeWKoD Ha PaHHIX cTaaiax

MPOSHTYEAHHA, R
- 3ACTOCYBEHHA METOQMEN DOSECANTL
. . . I 1
IHHIMTH METERIALHI | THMUECOEI S
EMTRETH HE NOETOPHE NPOEHTYBaHHA 3& HeodxigHa meToquKs NPOEKTYEEHHA
DEKXYHOK YDaxXyEaHHEA SNAHBY G230poToEHY NOKINEHMK MEDEH, LD

’.-"-— EREX0EYE MIMCHITEMHI NEpEWKodY Big

afionepellko Ha PEHHIX CTaaiax
paa p o4 P A IOBEHIWHIY, N0 SIOHOWEHHKD 80

IT——

IBCTOCYEIHHA METOOMEN
npoexTyEaHHA WLAN 2
ypaxyeaHHaAN ENIC gozsonuTe:

MiHIMIZYBaTIH BTDETH B
NponyCKHOT 3A3THOCTI 33
FAXYHOK SMEHWEHHA obnacTed
MNEPSKPHTTA CTIAEHKEIE.
MPaLUKECY ML HE NEQEEPHEKTECA
YALCTOTHKY KEHAMEK.

NPOEKTYRARAA. \1'_ npoekToEakcl WLAN, nepegaszanHmi
- = NoMCTROIE.
- HeofxigHa pospof«a anropummis
POSPEKYHKIE, 1WL0 03B0NAKT
MOOEAKIESTH DIZHT XaDEKTEDHCTHEH, PoapoSka Nporpam9 po3paikyHRY,
WD icHyHTE B pewenTopax WLAN; _r\ WO peani3ye W aﬂerHTMH.,
- piEEHD EHYTRILUHbOCMCTEMHMX O0ZEQAKTD CHODOTHTI Hac |
nepelwkog; _l"f METEQRIZNDH] EMTPETH HE
- BOTYCTHAGHE DIBEHD MEHCHCTEMHNY npoekTyEsHHA WLAN 33 payHok
PEpeLKOT; SETOMETMIAUT oOHMCEHD,
- B AHOWEHHA CMrHEA, MepeLLIKS Az, MPOESAEHUE NiJ 48C NDPOEKTYEIHHRA.
v —

lcHyROMi CHOTRMM NPOSKTYEEHHA | ymIp2EAiHHA WLAN, srnosaiTe 8 cele meTogumey
NPOSKTYEIHHA | 2ATOPMTMM POSPaXYHHIE.

oVl

ICHYHHMI MecaHIEM SOCTYNY 40
CEPEgOEHILE NepedsHi NpHIHSHEHIKE oA
opradizayjl SezkoHdnikTHOT poboTi
BCEpPEOMHI DOHIET CTINBHMEM | BpESAMBKE AR
A MIHCHCTEMHWY NEQELWKOL, TEK | AR
NEpEWHOL §10 CYCAHIX CTIMEHHKIE.

Mepesard:

- M3 WHPOK MOHAMBOCTI 3 MOHITOPHHMY T3 yNpaEniHHA WLAN

- BMHOPHCTOEYHI T MORNME0CTI cTaqaapTie |[EEE 802 11k i |EEE 302.11 h:

- PEMYAKIBSHHA NOTYHHOCT;

- AETOMETHSHME Nepexia HaE MW “2cToTH.

- NPK MAZHYE3HHI POIMILLEHHR TOMOK SOCTYNY BREX0EYKOTECA ocofaMEocTi MicLesoCTi.

Hegaunike:

- BMcoRa Wiks (g0 50 THE gonzpis);

- NAAHYESHHA POIMILLEHHA | BMGIp aHTeH AP. ouiHKa 2o0HW oGy roeyEaHHA, BEMEIp
pesMmiz poGaTH CTINSHKKIS - 20iRcHIoTECR G232 YPaXyBaHHA BRAKMEY NEPeLUIKGT.

t df.) isBdzj &5 [(f & 2 WLAN O syt
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AirMagnet Survey.
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L OH O |s! Mmw :

1 OtO3j Isted ofm' " twWOH ' sftedMistets’ o
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1 OV o dz' M! Hipsldsdz’ fls f tow d3ts’ o dHd
6y yd flsstcOdiqd;
MOEOCIjtedMmisdSd d&zOo Ctsdzdh dz 57 g
Cdz' BOLdydz bkdtsed) .
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