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Bonpochl

1.lenu nnaHupoeaHusi paduocemu.

2.[TlocmaHoe8ka 3ada4u rnsiaHUpoe8aHusi u
onmumu3ayuu cemu

3. llpumep anzopumma niaaHUpoeaHus
paduocemelu (Ha npumepe cemu
comoeou caesi3u)



1.lenb nnaHupoeaHusi paduocemul.

Lenu — ontummsauma TononorMm M napameTpoB pagnoceTy,

KOTOpbl€ NO3BOMAT MUHUMU3UPOBATL MaTepuarbHble 3aTpaThl

npn pasBepTbiBaHWUW, TeCcTUpoBaHMW U  BBeOEHUN B

aKcnnyaTtauuno 3ToU CETU Ha onpeaeneHHon Tepputopun. Npu

9TOM paguoceTb OOoMmKHa obecnevnTb:

1) OnpeneneHHyo KoOHUrypauuo 30Hbl NOKPbLITUS;

2) OnpegeneHHbl  YpPOBEHb  YCIyr, NpeaocTaBiAeMbIN
aboHeHTaM B npeaenax 3agaHHOW 30Hbl MOKPbITUS;

3) OnpegeneHHyo CTPYKTYPHYH CTOMKOCTb U XXUBYYECTD.
[locTpoeHne noKpbITUA HABMNAETCA OOHOM U3  CcaMbIX

HeobxoaMMBbIX BELLEN NPU NNaHnpoBaHuUn ceTn. Bce ocTarbHble

doakTopbl U pacyeTbl DA3NPYOTCA TOSBKO MO MOKPbLITUIO CETW.

[TapameTpbl, KOTOPbLIMU OMEPUPYIOT:

[0 koopaunHaTbl 6ba3zoBOM CTaHUUWY;

[0 BbiCOTa NnogBeca aHTEHHbI;

[0 yron mecta, asumyT, AnarpamMmma HanpasneHHOCTU aHTEHHbI

(AH);



2. [locmaHoeka 3aday4u niaHuposaHusi u
ONMMU3AKUU cemu

S > STpe6 (1) STpe6 — TpC6Y€MaH IiomaAab TEPPUTOPHUHU ITIOKPBITHUA;

UK 2K e (2) Kipes — KOJI— BO aOOHEHTOB, KOTOPBIX HEOOX. 00CIyKHUBATh

B>B, . (3) (mpomnyckHasi CHOCOOHOCTb CETH);

E_<E 4) Bipes — TPeOyeMast CKOPOCTb Nepe/iavdu B CETH;
momM — ~m.Tpe6 Er1pes - obLan 4onycTUManA HaNPAKEHHOCTb MOMEX
2.1 LleHa

BrnoXxeHHbIe B CTPOUTENBLCTBO PaguOCeTU cpeacTea
OOJKHbl  OKynmaTbCA B 3agaHHbiM  nepuod. [lpwu
NPOEKTUPOBAHUN  KOHKPETHOW  CUCTEMbI, [pynna
cOeumanucToB MO TeXHUYECKOW,  brUHaAHCOBOW,
MapKETUHIOBOW CTOPOHE NpoOeKTa AOMKHbI
pa3paboTtatb 6u3Hec-rsiaH, B KOTOPOM, WUCXoOs w3
YCINOBUMN  pPblHKA, TEXHUYECKMX U  (PUHAHCOBbLIX
BO3MOXHOCTEWN onepaTtopa AOSTKHbl ObiTb OLleHEeHbI
00bLEeMbI BO3MOXHbIX ___3atpaT U  OObEMbI
npeanonaraemMou npnbbInm oT peanun3auunm




L = Ugite + ]—lf + ]—lo6opy,q

Hgite - (puHaHcOBble 3aTpaTbl Ha OpraHu3auuto
MECTOMO/IOKEHMUS 6a3oBou (npuemonepeaatoulen)
CTaHUUMW:

» aHTEHHO-Ma4yToBOE COoOopy*KeHue (HoBoe Uam opeHAaa),

» NOMeLLeHne Ans pasmelleHmne obopyaoBaHUS;

» JInHenHo-KabenbHble COOPYKEHUA U.T.A.

[l - ¢wuHaHcoBble 3aTpaTbl, CBA3AHHbIE C MOKYNKOW

NINUEH3MM Ha UCMNONb30BaHME PaaNOYaACTOTHOIO pecypca U
nposegeHue npoueaypbl IMC PIC;
Hosopys - PUHAHCOBbIE 3aTPATbI, CBA3AHHbIE C MOKYMKOU

obopygoBaHMA U NPOXOXAEHMEeM npoueaypbl  ero
cepTuPmuKaumnm



2.2 Tepputopua obcnyXmsaHus
Tepputopma ob6CnyXMBaHMA [O0MKHA OblTb HE MeHee 334aHHOW
STpeG - 90 % TeppUTOPUN AONKHO ObITb MOKPLITO XOPOLUMM YPOBHEM
curHana. lNpun annpoKkcMmauum yvyacTka TEPPUTOPUM 30HbI MOKPbLITUA
KBagpatom (/x/), nonyumm, 4to

S=m-1?%
M — KONIMYECTBO YYaCTKOB, rAe BbINOJHAETCA YCAOBUE:

572 (V) i
N+Y T = \N/ min

C — Carier — yposeHb Hecyweu;
N — yposeHb cobcmeeHH020 WyMa npuemHo20 ycmpolicmaa;
Y. I — cymmapHbili yposeHb nomex.

S
(N) = MWUHWMa/ZIbHO HeO6XO,£I,I/|M0€ OTHOWEHWNneE CVII'HafI/LUVM Ha
min

BXOZEe NMPUEMHOro ycTpowmctsa (onpeaenserca ucxoaa mM3 3a4aHHOIO
3HavyeHna BER, BuMaa nNomexoycToMymMBOoro KOAMPOBAHUA U
Mmoaynaunm)



2.3 lMponycKkHaa cnocobHocmbs cemu

Ha HayanbHOM 3Tane NPOeKTUPOBAHUA CUCTEMbI NOA NPONYCKHOMN
CNOCOOHOCTbIO CUCTEMbBI MOHMMAIOT Npeanonaraemoe KOJMYECTBO
obcnyxumnsaembix aboHeHToB K. lponyckHas cnocobHOCTb CeTU Ha
3Tane nNPOEeKTUPOBaHUA AO0NXKHA ObiTb BbiOpaHa AO0CTAaTOYHOM
(K = KTpe6), ANA yAOBNEeTBOPEHUA BCeM NOTEHUMANbHOWN €MKOCTU

PblIHKA MOOUNBbHOW CBA3N B HAMEYEHHOM permoHe.




UYTOo noanexut onTumMnsaumuv npuv nnaHMpoBaHuu

paaunoceTu ?

OnTumMmsaunm noanexar:

(]
O

konndectBo BC (kenaTenbHo, B CTOPOHY YMEHbLLEHNS)
napamMmeTpbl_aHTEHHbl: 8bIcOma, a3uMym, y20J71 Mecma,

MaKcumalsibHbIU Ko3ghguyueHm ycuseHusi, ¢opma
duazpaMmMbl HaripassIeHHOCMU aHMEeHHbI;

napameTpbl npuemMo-nepenaT4ynkKkoB: MOLLHOCTb,

ocnabneHune B dmnaepe, AMHaAMNYECKU Anana3oH MOLLIHOCTW,
YaCTOTHAa Macka nepegaTyMka W YacToTHas Macka
NPUEMHUKA, yacToTa, MOAaYynNAaumS, KoOaupoBaHue,
YYBCTBUTENLHOCTb NPMEMHMKA



2.4 NMomexosasa obcraHoska u SMC

HanpAaXeHHOCTb NoaA MOMeX OT CETU Ha KOHTYpe NaaHMpyemoMu

TEPPUTOPUN MOKPLITUA HE AONXKHA NPEBbIWATL TPEbyeMoro 3HaYeHus
E

n.Tpeb *

Mpn aHanmn3e AOCTYMNHbIX ANA NNAHUPOBAHMA YaCTOT, BaXKHENLLUM
NMYHKTOM AIBNAAETCA OLEHKA 3/IEKTPOMArHMTHOM coemectumoctm (3IMC)
P3C.

Mo 9MC noHMmaeTca cnocobHOCTb ceTn PYHKUMOHMpPOBaATbL be3

CO34aHUA pagnocpeacTsamu ceTu gpyr opyry BpeaoHOCHbIX NOMeX.
IMC paccmaTpumBaeTca Ha ABYX YPOBHAX:
» mexccucmemHasa SMC;
» 8HympucucmemHasa SMC.
OcHoBOoM ansa obecnevyeHuna mexcuctemHon 3SIMC asnseTcs
pa3geneHne 4YacToTHOrNo Auana3oHa, onpegenAaemoe PernameHToOm
paamnocsasn n NnaHom PagmoyactoT YKpauHbl.




PaccmoTpum KpuUTepui, Ha OCHOBAHWUWU KOTOPOro MPUHMMaeTcsa pelleHne o6
3N1eKTPOMArHUTHOM COBMECTMMOCTMU:

Kpumepuli makcumyma omHoweHus cuzHan/(nomexa+wym):
SNIR - signal noise interference ratio.

SNIR = ¢ C> C
TN+1I 17\ ’
Jomn

rae C — ypoBeHb noJie3HOTO curHajia, N — co6CTBeHHbI€e lIyMbl IPUEMHUKA,
I — ypoBeHb noMeXH.

C 7
7= 819 BONbLIMHCTBA COBPEMEHHDBIX PAAMOCETEN, TaK KaK YPOBEHb

NHTEpPEepeHUMM 3HAUYNTENBHO NPEBLILLAET YPOBEHb COBCTBEHHbIX
LLYMOB NPUEMHMUKA.

C

——— — JIJI COKaHaJIbHOU IIOMEXH.
N+1

N+1 + IRF — ecsiv noMexa NpUXOJuT 10 COCEAHEMY KaHaJly.



IRF (interference rejection factor, kKoad.nogasneHus nomex) -
XapaKTepm3yeT, HACKONIbKO TMpPUEeMHaa Ccuctema B COCTOAHUMU
OTOUNBTPOBATL NOMEXY, KOTOPAA NPUXOAUT NO COCEAHUM KaHaNaM.
Cnoco6 3apmaum IRF : BbluncnsercaA Ha OCHOBAHMM  MACOK

nepegatymka M MacoK NpUemMHUKa.
1.C nomowbto MC3 (MexayHapogHoro Coto3a IneKTpocBA3n).
Xopowo 3apekomeHaoBan ceba anAa teneseLlaHms.

2.Ha ocHOBaHMK yNPOLWLEHHbIX KPUBbIX.

3. C wucnonb3oBaHMem TabAUYHbIX 3HAYeHUN, onpeaeneHHbIX
3apaHee ANna KoOHKpeTHoro obopyaosBaHua. MNpumep:

0
30
47
60

k —HOMEpP
KaHana



2.5 3agayuv naaHUpPoOBLUIMKA PpaaNOCeTHU

[l [louck caumoe (MecT pa3melleHna ©0a30BbIX

CTaHUMN) n opMmnpoBaHme NOKPbITUA.

[l 3adavya Ha3Ha4YeHuUss Yacmom.

HasHayeHne 4acToT 3TO IBPNCTNHECKAA 3aaua,

KoTopasi He UMeeT abCcontTHOIo peLLeHUs.

ECTb HECKONbKO MOCTAHOBOK 3a4a4u _Ha3Ha4vyeHUs

YaCTOT:

MUHUMU3ayuu uHmepgepeHuyuu e 3adaHHOU
rnosioce 4acmom;

MUHUMU3ayuu uHimepdgepeHyuu rnpu 3adaHHbIX
KaHanax;

MUHUMU3auyuu Kojsiudecmea 4Yacmom npu
¢puKkcupoeaHHOM ypoeHe UHmepghepeHyuu;

MUHUMU3auuu rnoJsiochbli yacmom rnpu
ohirikciIIDORAHEHOM VhoeHe 11IHmaebohanariiii



2.6 MemoObI Ha3Ha4YeHUs
yacmom:

[0 MoHTe-Kapno;

nonHoro nepebopa;

[ nocnepoBaTenbHOMo
Ha3Ha4YeHus;

[ oTxura v 3akanku;

0 Taby;

Q 6T y J'Ibe eT%l
emoo. e-Kapno.
[flon  metooe  MoHTe-Kapno  cnyyaHbim  obpa3om

reHepupyetca 3afdaHHOE 4MUCII0 4acCTOTHbIX KaHanoB -
YaCcTOTHbIM nnaH. [Ona Kaxgoro 4acTOTHOro nnada
BbIYMNCIIAETCA Mampuua uHmepgepeHyuu, 1 npeanaraercs
HaWNy4LIMUN YaCTOTHbIW NSiaH.

Mampuua uHmepgepeHyul - UHTErpanbHO XapakTepunayer
B3aUMHYI0 NHTEPMEPEHLMIO MEXAY dNleMeHTaMmM CeN CETH.

—d




OT0 MaTpuLa UMeET pasMepHOCTb, MponopLUuoHanbHyto konuyectsy BC

CeKkTopoOB).
( PoB) mi; Myq3

m m _
M= " 23 m;; (i#))
mzp M3z

m;; — XxapakTepesyeT cTeneHb BauAHUA BC (cekTopa) i Ha BC (cekTopa) j.

BblvucaeHUa mampuybl UHmepgepeHyuu.
B Kaxa0oM ToYKe 30Hbl 06CNYKMBAHMA CEKTOPA j BbIYMCAAIOT:

% + IRF. [ge C — nonesHbint curHan ot b6C j, a I — nutepdepeHyma ot bC i.
mi]- = 71 ,
rae K;; — konnuectso nukcenen B 3oHe obcnyskmsaHua cektopa j, rae (C/I+IRF)<(S/N);yeq,

N; — KONMYECTBO NUKCENeN B 30He 06CNYKUBAHUA CEKTOpa .



2.6.2 MemoO nosiHo20 nepebopa.

[Mepebupatotca Bce BapnaHTbl Ha3HavyeHusa YyacTtoTt. Onpenensaercs
MaTtpuua uHTepdepeHuMn n BbIOMpaAeTCsa HaunyydYlwnin BapuaHT

(Hanpumep, ecnn BC = 10, a 4YMCno 4acToT f = 5, TO KONMUYECTBO
BapuaHToB 10°).



comoeou cesi3u)

3. lpumep anzopumma nnaHupoeaHuss paduocemel (Ha

—

CTAPT

AHanu3 TpadjdpuKa n NOKPbITUA

1. Lena

2. NMponyckHas cnocofHoCTb

3. NorpbiTHE

4. BepoATHOCTb G10KMPp CBKM
5. JocTynHble YacToTbl

6. KauectBo cBRA3M
7. AGoHeHTCKoe pacnpege
8. Npoung P akropbl

MNrnanuposaHue

NeHne

OoOmmumusayusi

HacTponka cetn

1. MNpoBegeHne HATYPHbIX U3MEP €HWMIA
(Op avB-TeCTOB)
2. AHanu3 CTaTuCTUKI U
pacnpegeneHnn Tpad nka

Passumue

HoMUHaANbHbLIA
COTOBbIN NrnaH

1. DopMUpcoBaHne KNacTepa
2. PacnpegeneHwe yacrtoTt
3. CocTaBneHWe KapTbl HOMWHANIbHOIC NAaHa
4. PacuyeT NoKpbITUR
5. PacueT wHTepd epeHUMN

BbiSop 00 BbeKTOB
paszmMeujeHun
0a30BbIX CTaHUMIN

1. MNMpVBA3Ka K CETKE HOMWHANBHOIC NJ3aHAa
2.Twn cGrekra
3. MecTo pasmMeLLeHNA aHTeHH.
4. MNpocTpaHCTBEHHOE pasHeCceHWe aHTEeHH
5. CywiecTBylOLLpE NPeNATCTBUA
6. MecTo pasmelugHWA cGopyaocBaHuA
7.MuTtanne Gas3oBOW CTaHUMKM
8. TpaHCNOpPTHaRA CeTb
9. OdorcoBop ¢ apeHgoaaTenem

CTtpouUTenbCcTBO
CUNCTEMbI

1. MHCTannAuwuA
2. 3anyck B 3KCNAyaTaunke
3. MNpocBegeHne TecToB

CocTaBneHune
npoeKrTa

1. CocTaBneHne CKOHYaTENBHOTC

COTOBOrO NNaHa
2. MNpucBanB akoTCA MMEHA
cTposAwprach obbekram.
3. FoToBATCA ¢ alinbl ANA 3ATPY3KN
coToBbIX NapameTpos B BSC.

npumepe cemu



4. Ucnonb3oeaHue cpedcme asmomMamu3upo8aHHO:20 MJiIaHUpo8aHuUs

HasHauyeHue yacToT

OnTHMH3aHA CeTH

b uaMmepeHHH

MogenH pacnpeaeleHHa

ITU(*dll)

TMC - nnatpopma

- Bl o0BexToOR
.
arcviewats  Maplnfo
b1 KxOMIIOHEHTOB

* tab

=4



KaTeropuv nporpaMmMHOro ooecnedyeHus:

0 TlMpodeccnoHansHoe MO no nnaHMpoBaHUIO pagunoceTun: Atoll, ICS
Telecom.

0 MO, dukcnposaHHoe nog obopyaoBaHMe  onpenerieHHoro
npowunssoauTens (Cisco Wireless Control System)

0 MonynpodeccunoHansbHoe [10, paspabotaHHoe noa BuAa
CBA3W, Hanpumep, Ans nnaHnpoBaHusi ceten Wi-Fi:

= FEkahau Site Survey;

= TamoGraph Site Survey;

= RF3D WiFi Planner u.m.o



[IpMeHeHNne COBPEMEHHbLIX CUCTEM aBTOMATU3NPOBAHHOIO
NPOEKTUPOBAHNSA CETEWN MOABWMXHOMN PaauOCBA3N He ecezda
daem  pe3ysibmam, KOTOPbIN COOTBETCTBYET peanbHOW
cutyaumm. OTO CBSA3A@HHO C TeM, 4YTO MHOrMe Moaenw,
3aNnoXeHHble B CUCTEMbl MNPOEKTUPOBAHUA, HABMSAKTCH
IMMUPUNYECKUMMU, CrieoBaTENBHO, MPUBITMXKEHHBLIMN. [TpNYEM,
OYEHb CMOXHO B AAaHHLIE MOAENW 3asI0OXUTb 4OCTOBEPHO BCHO
nHpopmauuto 06  uccrnegyemMom  panmoHe  (MSIOTHOCTb
3aCTPOUKKN, TUM MaTepuanoB 3aCTPOMKK, BbICOTHYHO MoAenb
3acTpoukun). Ecnu xe nocrnegHmne pakTopbl, B KAKOU-TO CTEMNEHM
ABMNAKTCA AETEPMUHMPOBAHHbLIMKW, TO TaKMe qaKTopbl Kak
norogHble YCnoBus, OBWXYyWMeca OOBLEeKTbl, BNUSOLWNE Ha
pacnpoCcTpaHeHnsa paguocurHanoB - cllydauHbl, U1 HE MOryT
ObITb 3ar10XXeHbl B JAaHHbIE MOAENMN.

OTcroga crnenyer, 4yTO NONHOLEHHbIV aHanms
PaboTOCNOCODHOCTU CUCTEMbI HE MOXET ObiTb MPOBEOEH C
MOMOLLbIO JaHHbIX CUCTEM MPOEKTUPOBAHUSA 6e3 npoBeaeHus
HaTYPHbIX U3BMEPEHUN B CETU COTOBOW CBA3MN.



