MUHOBPHAYKHU POCCUU
dejiepasibHOE TOCY 1APCTBEHHOE OIO/DKETHOE 00pa3oBaTeIbHOE
yUpesKIEHHE BBICILIEr0 00pa30BaHNUs

«fOro—3anaaHplii TOCY IapCTBEHHBIA YHUBEPCUTET?
(FO3IY)

Kadenpa «KocMrueckoro IpUOOPOCTPOEHHMS U CUCTEM CBSI3N»

«

YACTOTHO-TEPPUTOPUAJBHOE IJIAHUPOBAHUE
CETHU COTOBOM CBsI3U

MeToauuecKue yKazaHus
110 BBIMIOJIHEHHUIO JIAOOPATOPHBIX padoT
no kypcy «IIpoeKTUpOBaHUE CETEN COTOBOM CBSZN
JUISL CTYJICHTOB HAIPABJICHUS TIOJITOTOBKU 11.03.02

Kypck 2021



VK 621.3.095

Cocrasutenb A.E.CeBprOKOB

PenieH3eHT
JIOKTOp TEXHUYCCKUX HAYK, npoeccop B.I. Anoponos

YacTOTHO-TEPPUTOPHAJIbHOE TJIAHHPOBAHHE CETH COTOBOM
CBSI3M: METOIMUYECKUE YKa3aHHUs MO BbIITOJTHCHUIO nabopaTopHbIX padoT
o kypey «II[pOeKTHPOBAHKE CETEH coToBoOi cBs3uy» / FOro-3air. roc. yH-
T; cocT. A.E.Cesprokos. Kypck, 2021. 28 c.

ComepKaT METOAMYECKHE yKa3aHHs 110 BBIIOTHCHUIO nabopaTtopHbIX padoT
«YacTOTHO-TEpPPUTOPHUATIBHOE TUIAHUPOBAHHWE CETH COTOBOM CBSI3U» IO KypCy
«ITpoexTrpoBaHHe ceTell COTOBOM CBA3NY.

MeToaudecKue yKa3aHHs COOTBETCTBYIOT TpeOOBaHUAM THIIOBOH MPOrpam-
MBI, 110 HATPABJIEHHIO MOArOTOBKH «MH(HOKOMMYHUKAUOHHBIC TEXHOJIOIHH U CH-
CTeMbl CBSI3W», paboueli mporpaMMbl AUCHMILIAHBL «IIpOeKTHPOBaHHC ceTen co-
TOBOM CBSI3UY.

[TpenHa3Ha4YeHbl Ul CTYIEHTOB HANPABJIEHUS MOATOTOBKH 11.03.02 3a0u-
HOM (OpMbI 00yUEHUS.

TekcT reyaraeTcs B aBTOPCKOM peIaKuu

[Toanucano nedaTs’s .03 @opmat 60x841/16.
Ve nmed. 1. 1,63. Yu.-uza. 1.1,47. Tupax 100 ok3. 3axas %A2 . becnimatHo
FOro-3anansblii rocy1apCTBEHHbIN YHUBEPCUTET.
305040, r. Kypck, yi. 50 net Oxtabps, 94



OraBieHue

Bsenenue

1.

N O UTR WN

Nurepdeiic nporpammuoro nakera RPS (Radio Planning
System).

MonenupoBanue cuctem cBsa3u B RPS

[lenp paboThI

[IpenBapuTebHbIE HACTPOUKHU

JlabopaTtopHoe 3agaHue

CoaepxaHue oT4eTa

KoHTposbHBIE BOTTPOCHI

4

5

7

14
14
16
20
20



BBenenne

MeTtoanueckue yka3zaHusi pa3paOOTaHbl C LEIbIO OCBOEHHUS CTY-
JICHTAaMU TPUHIIMIIOB YaCTOTHO-TEPPUTOPHUATILHOTO TUIAHUPOBAHHS Ce-
TeW MOABMKHOM CBSI3U € MOMOUIBIO MporpaMMmHoro npojaykra RPS (Ra-
dio Planning System). Ilepen BbIMOJHEHHEM ONPEICICHHBIX ACHCTBHIM
MPEJICTABJICHbl COOTBETCTBYIOIINE OCHOBHBIC TECOPETHUUYECKHUE IMOJI0XKE-
HUsA. MeTonnueckue ykazaHusl MOMOTYT CTYJIEHTaM B U3YUYEHUHU TpPaK-
THYECKOT0 MaTepHaia U MpUOOPETEHUH HABBIKOB PEIICHUS KOHKPETHBIX
MPaKTUYECKUX 3a7ad.

[Iporpammusiii maketr RPS mpencrasmiser coboit cpemy, mo3BoIs-
IOIIYIO TIPOU3BOIUTE MPUOJIHMKEHHBINH pacyeT MmapaMeTpoB, a TaKKe MO-
JETUPOBAHUE U Pa3pabOTKy Pa3IMUHBIX CHUCTEM U CETe MOOUIbHOM
CBSI3U.

Jl1st paboTHI MPOTPAaMMHOM Cpeibl K ammapaType MpeabsBIIsTIOTCS
cienyrolme TpeOoBaHus:

—  IePCOHAJBHBIA KOMIBIOTEp IDM PC, peKOMEHTyETCS MPOIIEC-
cop intel pentium 100MrI1 U BBIIIIE;

—  oImnepaTuBHas mamMmsaTh He MeHee 16 mb (pekomenayercs 32
mb);

—  monuTop 15" (pexomenayetcs 17");

—  pasgpemieHune aucruies He Hmke 800x600 Touek B pexume
256 11BETOB;

—  00beM MPOCTPaHCTBA HA KECTKOM JIUCKE OIMpeesieTcs pas-
MepoM 0a3bl JAaHHBIX C KapTaMU MECTHOCTH M 00BEMOM XPaHUMBIX pe-
3yJIbTATOB pacuera. Jjisi padoThl rpsS B MHUHUMAJILHON KOH(UTYpalUH
Tpedyercs okoiio 20 mb;

—  omnepanuoHHas cuctema windows95 unu windows nt;

DddhexTuBHOCTh UCTIOJIB30BaHUsA MakeTa RPS onpenensercs:

—  JIOCTaTOYHO MPOCTHIM UHTEP(PEHCOM MOJIb30BATEIS;

—  OOJBIIUM KOJUYECTBOM MOjieNeil (PyHKIMOHAIBHBIX OJIOKOB;

—  BO3MOXXHOCTBIO pa3MellaTh JIEMEHTHI CETH, a TaKXKe pelaK-
THPOBATh KapTy MECTHOCTH;

—  pa3HooOpa3ueM BUAOB (DYHKIIMOHAIBHBIX 3JIEMEHTOB CUCTEM
[MOJIBU>KHOM CBSI3U.



1. HHurepdeiic nmporpammuoro makera RPS (Radio Planning
System).
1.1 Bo3amoxxnoctu nakera RPS

[Iporpammusbii naker RPS npeanasznaden mis mianupoBaHus pa-
JTMOPENICUHBIX U COTOBBIX ceTer cBaA3u. RPS mo3Bossier mpoBoauTh 4a-
CTOTHOE IJIAHUPOBAHUE U BBIMOJHATH BCE HEOOXOIMMBIE PaCUeThl s
OIICHKU Ka4eCTBA CBA3U U 30H 0OCITY>XKMBaHUS paMOCETH HA OCHOBE pe-
aJIbHBIX TAaHHBIX O pelibe)eé MECTHOCTH.

1.2 ®ynkuuu RPS

—  pa3MmenieHue 0a30BbIX CTAHIUN C MPUBS3KOHN MO reorpadu-
YECKUM KOOPJMHATAM WJIU 110 MECTY Ha HU(POBOM ANEKTPOHHOM KapTe;

—  pa3MelleHuEe NPensaTcTBUM (HE OTPaKEHHBIX HAa LHU(PPOBOU
KapTe) C MPUBA3KOW MO reorpamyeckuM KOOpAUHATaM WA MO MECTY
Ha U(PPOBOM IIEKTPOHHOM KapTE;

—  pEIAaKTUPOBAHUS KapThl MECTHOCTH MYTEM 3aJaHUs JIOMOJI-
HUTEJBHBIX BBICOT ISl OTJEIbHBIX TUIIOB MECTHOCTH (JIEC, TOPOJCKUE
KBapTaJibl U T.11.);

—  3aJlaHU€ U pelaKTUPOBaHUE KapThl TpaduKa Ha paccMaTpH-
BAEMOU TEPPUTOPUH;

—  NOAJAEp’KKa JIOKaJbHBIX 0a3 JaHHBIX 00OPY/IOBAHMS: aHTCHH,
IyarpaMM HanpaBJICHHOCTH, TPUEMOIIEPEIATUNKOB;

—  oToOpaxxeHue Nnpoduiis MECTHOCTH MEXIY IBYMsSI BbIOpaH-
HbIMU TOYKAMU;

—  ONpPEACIICHHE U OTOOPAKEHUE TOUYEK NPSIMOM BUIMMOCTH B
3aJIaHHOW OKPECTHOCTU 0a30BOM CTAHIINY;

—  pacyeT ¥ 0TOOpaKeHHE YPOBHS NPUHATOTO CUTHAJIA B 3a/1aH-
HOW OKPECTHOCTH 0a30BOM CTaHIUU

—  3a7aHue KOA(PPUUHUEHTOB, KOPPEKTUPYIOUIMX MOTEPHU pac-
IPOCTPAHEHUSI, I OTAEIBHBIX TUIIOB MECTHOCTH;

—  BBIBOJ PE3YJbTATOB PACUETOB HA M€YATAIOIIEE YCTPOUCTBO;

—  mpeoOpa3oBaHUE IEKTPOHHBIX KapT u3 popmaroB mapinfo u
planet Bo BHyTpeHHU# hopmar rps;



1.2.1 [Ina paaropenenHbIX CETEM:

—  (¢opMHUpOBaHHE PATUOIUHUNA, COCAUHSIONINX IBE Oa30BBIC
CTaHIIUU;

—  pacyer MOoTeph PACHpPOCTPAHEHHSI CUTHAIA MEXY Iepena-
IOIEH U IPUEMHOM aHTEHHAMU PAIMOJIMHNUH;

—  pacyeT ypOBHS MPHUHATOrO CUTHAJIA JJIs IPSMOM U 0OpaTHOM
paJIuOJINHUY;

—  pacyer HaJECKHOCTHU PAJIUOJIUHUY;

—  OIIEHKa JanbHel UHTepPEPEeHIUH - TOMEX, CO3AaBaEMbIX pa-
JTUOJVHUH, IPYTUMH CTAHIIUAMHU U PAJAUOJIMHUSIMU;

—  OleHKa OnmxHeld uHTepdepeHIMH — TMOMEX, CO3/1aBaeMBbIX
nepeaTiukaMy PacrojoKEeHHBIMH B OJHOM MECTE, MPUEMHUKAM pa-
JMOJIMHUM;

1.2.2 171 COTOBBIX CETEH:

—  pacyeT MaKCUMaJIbHOI'O YPOBHS NPUHSTOrO CUTHAJIa OT He-
CKOJILKHMX 0a30BbIX CTAHIIHII;

—  pacdeT 30H OOCIY>XMBaHHS JJII HECKOJBKHX 0a30BBIX CTaH-
LM

— OIIGHKa MOIIHOCTH IlepeaaTyuka aOOHEHTa, HEOOXOAUMMOM
JUTSL CBSI3U ¢ 0a30BOM CTAHIIUEH;

—  pacyeT OTHOIIEHUS CUTHAJI — IOMEeXa B YKa3aHHON 00/1aCTH;

—  pacyeT 30H MEPEKPBITUS CUTHAJIa OT 0A30BBIX CTAHIIUN;

— OIICHKA 3arpy>kK€HHOCTH 0a30BbIX CTAHIIMII;

—  pacyeT MaKCHMaJbHOTO YPOBHS IMPHUHITOTO CHUTHajla BIIOJb
BBIOPAaHHOT'O MapIIPyTa;

— CTATUCTUYECKHUI aHaJU3 U OTOOpakeHUE Pe3yJIbTaTOB U3Me-
pEHUsI IPUHSATOrO CUTHAJIA.

— CpaBHEHHE PE3yJIbTAaTOB pacueTa YPOBHs MPUHATOTO CUTHAJIA
BJIOJIb BBIOPAHHOT'O MapIIpyTa ¢ peaibHBIMUA U3MEPECHUSIMH.



2.  MopaenupoBanue cuctem cBsizu B RPS
2.1 Ilopsimok pabotel ¢ RPS:

—  3agaTh o0mMe mapaMeTpsl JJisl HOBOTO MPOEKTa, MMEHA pa-
00YHMX KaTaJoroB U BHIOpaTh TUI IEPBOM CETH MPOCKTA.

—  OtkpeiTh HOBBIM NpOEKT. lIpm 3TOM co3maercsa omnucanue
MIEPBOM ITyCTOW» CETH.

—  YCTaHOBUTH MapameTpbl CETH, BBIOpAB paJuOCTaHIAPT WU
3a/1aB COOCTBEHHBII HAOOP CETEBBIX MapPaMETPOB.

—  Hactpoute mapamerpsl, ONUCHIBAIOIIME CBOMCTBA pPa3iny-
HBIX THUIIOB MECTHOCTH: BBICOTY, KOI(DPHUIMEHTHI, KOPPEKTUPYIOIIUE
MOTEPH paCTIPOCTPAHEHUs, pacipeeieHue Tpaduka.

—  OcyuiecTBuTh IUIAHUPOBAHUE CETU CBSA3U. B Xojme 3Tou orme-
panuy Ha IU(POBON KapTe pa3MellaroTcs 0a30BbIe CTAHIIMM U BBHIOU-
paroTcsi ux mnapamMerpel. B pammopeneiHbIX CeTSIX YCTaHaBJIMBAIOTCS
CB3U Mexay ctaHuusamu (popmupyrorcs paguonuauu). [Ipu HE0OXO-
JUMOCTH B 0a3bl JaHHBIX 000PYI0BaHUS T0OABISIOTCS HOBBIE DJIEMEH-
THI.

—  BbINOIHUTS HEOOXOAUMBIE pacueThl U pacredaTaTh (MU CO-
XpaHUTh) pe3yibTaThl. B pacyeTax BO BHUMAaHUE MPUHUMAIOTCS JIUIIb
O0OBEKTHI, ONIPEICIICHHBIC B IAHHOU CETH.

B pamkax ogHOro nmpoekta MOXKHO COPMUPOBATH HECKOJIBKO Ce-
Tel pa3HbeIX TUNoB. OjHako, B maHHOM Bepcuu RPS Hamuuue npyrux
CeTel He yUYMTBIBAETCS B pacyeTax, T.€. CETU HE3aBUCUMBI JIpYT OT JIPY-
ra.

IIpumeuanue: Tlpexne, yem Hauath padoty ¢ RPS, Heobxoamumo
MOATOTOBUTH ITU(PPOBYIO KAPTy pailoHa ¥ chOpMUPOBATH 0a3bl TAHHBIX
000pyI0BaHUS.

2.2 Co3panne ipoekta B RPS

[Ipoexkt RPS BkirowaeT B cedst BClO MHGOPMAIIHIO, CBSI3aHHYIO C
MJIAHUPOBAHUEM PAJUOCETEN B HEKOTOPOM peruoHe (padoueit oobnactu),
KOTOPBIN onpenensercs nudpoBoi kapToil MecTHOCTH. J[1g ogHOTO pe-
THOHA MOXKET OBITh CO3/IaHO HECKOJIBKO MPOEKTOB, HO B OJTHOM MPOEKTE
HEJb3s1 OOBEAVMHUTH HECKOJBKO PETHMOHOB, OINPENENIeMbIX pPa3HbIMU
U(PPOBBIMU KapTaMHU.



[IpoekT coxpaHseTcs Ha IUCKE B TEKCTOBOM (haiijie ¢ paclIupeHHU-
€M «.pro». B cocras npoekra BXOAAT CIEAYIOUINE KOMIIOHEHTHI:

— WM KaTtajora ¢ uu¢poBoil KapTOil pernoHa;

— M3 KaTajora ¢ 6azaMu JaHHBIX 000PYA0BaHUS,

—  wuMsA paboyero karajgora, B KOTOPOM COXPAHSIIOTCS pe3yibTa-
ThI PACYETOB;

—  o0mue mapamMeTphl, OTHOCSIIUECS KO BCEMY PETHOHY;

—  OINMCAHHUE CETEH, pa3MEIICHHBIX B JAHHOM PETHOHE;

— nepedeHb 0a30BBIX CTAHIMN M WX MapaMeTpPOB IS KaXKIou
CeTH;

—  TIEpEYEHb PAUOJIVHUN ISl pAAUOPEICUHBIX CETEN;

—  uH(pOopMAaIUs O BHIIOJIHEHHBIX pacyeTax;

—  TEpPEYCHb JONOJIHUTEIBHBIX MPENATCTBUN, KOPPEKTHUPYIO-
UX U(PPOBYIO KapTy, H X MapamMeTpPHhI;

—  XapaKTEpPUCTHUKHA TUIMOB MECTHOCTH, YUYUTHIBAEMBIE B pacye-
Tax;

—  aTpuOyTHl 0OBEKTOB, OTOOPAYKAEMBIX HAa DKpPaHE

Pa3BuTHe mpoekTa mpeaycMaTpuBaeT pa3MEIIEHUE HOBBIX 00OBEK-
TOB (CeTel, CTaHIMW, pPaJAUOJMHUN U T.1.), KI3MEHEHHUE IapaMeTpPoOB U
yAaJICHUE paHee CO3JJaHHBIX 0OBEKTOB.

Pe3ynpTaThl pacdyeToB, TPEOYIONIMX OOJIBIIUX 3aTpaT BPEMEHHU,
COXPaHSAIOTCS Ha JUCKE, MHPOpMalIMs O HUX XPAHUTCS B NMPOEKTE U UC-
MOJIB3YETCS ISl OTOOpaX€HUsI Pe3yJbTaTOB 0e€3 MPOBEICHUS MOBTOP-
HBIX PACYETOB.

ba3bl 1aHHBIX 000pPYJOBaHUS MOTYT PACIIUPSATHCA U PEAAKTHPO-
BaThCS HE3aBUCHUMO OT IMPOEKTa M MCIOJIb30BaThCS B HECKOJBKUX IMPO-
€KTax OJIHOBpeMEHHO. ClenyeT y4YuThIBaTh, YTO U3MECHCHHUE MapaMmeT-
pOB 000py0BaHMs B 0a3e JAHHBIX CKaXKETCA Ha pe3yjbTaTax pacyeToB
BO BCEX MPOEKTAX, CChUTAIOIINXCS Ha ATy 0a3y JaHHBIX.

2.3 Unrepdeiic RPS

HNutepdeiic RPS pa3paboTan B COOTBETCTBUM CO CTaHAapTaMH,
OPUHATHIMU B omepanuoHHbIX cuctemax Microsoft Windows 95/NT.
Omnepanuu ¢ uHTepPeCHBIMU 00bEKTaMU (OKHAMH, MEHIO, TaHEISIMU



UHCTPYMCHTOB, OKHAMHM JIMAJIOra) BBIMOJHSIOTCSA TaK, KaK 3TO IPHUHATO
B MS Windows.

2.3.1 I'maBHOE OKHO

B RPS riaBHOE OKHO HCHOJIB3YETCS JJIsi OTOOpa)KEHUSI KapThl
MECTHOCTHU U pa3MelleHusi OOBEKTOB (CTaHIMH, paAuOJIMHUNA, MapIIPY-
TOB, NMPEMATCTBUH U T.IL.).

['1aBHOE OKHO MOKHO MEPEMEIATh JJIsl OTOOPAKEHUST Pa3IUYHbIX
Y4aCTKOB ITU(PPOBOI1 KapThl peruoHa.

B rnaBHOM OKHE BBINOJHSIOTCS ONEpPalMd MAaCIITAOMPOBAHUS
KapThl.

[Ipu mepeMelieHnn yKa3aTessl MBIIIN B CTPOKE COCTOSIHUSI B HUXK-
HEW YacTH TJIABHOTO OKHAa OTOOpa)karoTcs reorpaduueckue KOOpauHa-
ThI TEKYILIEW TOUKHU U BHICOTA TOYKH HAJ[ YPOBHEM MOPSI.

2.3.2 BcrmoMmorareiabHbBIE OKHA

BcnomorarenbHble (I0YepHUE) OKHA MCIOIb3YIOTCS AJISI BBIBOJA
pE3yabTAaTOB pacdeToB. J(o4epHUE OKHA MOTYT OBITh NEPEMELIEHBI B
11000€ MECTO B Ipejieiax INIaBHOTO OKHA U MOTYT OBITh “‘CBEpHYTHI” B
IIAKTOTPAMMY .

CozepKrMoe BCIIOMOTaTeNIbHOTO OKHA, UMEIOIIETO B BEPXHEM JIe-
BOM YIUIy 3Ha4OK &#, MOKET ObITh BBIBEIEHO Ha medaTh. ComepKumMoe
TEKCTOBBIX OKOH MOET ObITh COXPAaHEHO B (aiine.

2.3.3 MpIimb

C noMo1po MbIK B RPS BBIMOTHSIOTCS CAEAYIOMINE JCUCTBUS:

—  BBIOOp KOMaH/I U3 TJIABHOTO MEHIO;

—  BBIOOp MeCTa IPHU CO3/IaHUU HOBBIX OOBHEKTOB;

—  JIOCTYI K 00bEKTaM, OTOOPaXEHHBIM Ha DKpaHE, IJI pellaK-
TUPOBAHUS UX MTAPAMETPOB;

—  BBIOOp TOYEK ISl TOCTPOEHUS MPODUIIT MECTHOCTH;

—  3aJlaHHe MPSMOYTOJIbHBIX 00JacTel i1 pacueToB U MEYaTH.

JleBasi KHOTIKA MBIIITH UCTIOJIB3YETCS ISl BHIOOpa KOMaH U3 MEHIO
U IOCTyIa K 00BEKTaM.
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[IpaBas KHODKAa MBIIIN HCIOJIB3YyeTCS BHIBOJA HAa JKpaH KOH-
TEKCTHBIX BCIUTBIBAIOIINX MEHIO, COAEpKAIUX HaOOp KOMaHJ, 3aBHCH-
Ui OT pekuMa paboTHl B TUITA 00BEKTAa, HaJ KOTOPHIM HaXkaTa mpaBas
KHOTIKA MBIIIIH.

B 3aBucuMocCTH OT pekuMa paboThl KypcoOp MBI MOXKET MPUHU-
MaTh OJHY U3 CIASAYIONUX (popm:

OOBIYHBIN BUJ Kypcopa B pexXHUME BbIOOpa/cO3/1aHUsI 00b-
€KTOB;

o

€KTOB;

2N

§ -- Kypcop HaxXOJHWTCS HaJ OOBEKTOM B PEKHME IepeMele-
HUSA OOBEKTOB;
W

KypCOp HaxOJUTCsS HaJl OOBEKTOM B PEXUME BbIOOpA 00b-

BUJI Kypcopa B PEKUME MaCIITAOUPOBAHUS KapThi;

-- BUJI Kypcopa B peKUME BbIOOpA JIMHUN U MPSIMOYTOJIbHBIX
o0J1acren.

2.3.4 I'maBHOE MEHIO

B RPS ucnonp3yetcst nepapxuueckas cucrema MeHo. J{is Beioopa
JEUCTBUS WM NIEPEXO0/A K CIEAYIOIIEMY YPOBHIO MEHIO CIEAYET MOME-
CTUTh YKa3aTeldb MBIIINA HaJ COOTBETCTBYIOIIMM IYHKTOM MEHIO U
Ha)KaTh JIEBYKO KHOIIKY MBIIIK. /{191 BO3BpaTa Ha MPEABIAYIINNA YPOBEHb
MEHIO CIeIyeT Haxkatb Ha kinaBuiny “Esc”. Hwxke mpuBomutcs mepe-
YEHb ITYHKTOB I'JJABHOTO MEHIO.

IIpoexkr - Omnepauuu ¢ TPpOEKTOM (OTKPBITh, CO3JaTh HOBBII
MPOEKT, COXPAHUTh, 3aKPbITh, HACTPOUTH OOIIME MapaMeTpPbl MPOEKTA,
HACTPOUTH MapaMETPhI MeYaTH, 3aBepIIUThL padoTy RPS);

Certp - Co31aHne HOBOM CETH B TEKYILEM IPOEKTE, MEPEKIIOYE-
HUE MEXAY CETSIMH, PEIAKTUPOBAHUE OOIINX MapaMeTPOB CETH;

Buj - BeiObop Buga oToOpaxeHus KapTbl MECTHOCTH, BHIOOp Mac-
mTada KapThl, BKIIOUYECHUE (BBIKIIOYEHHE) OTOOPAKEHUSI PE3yIbTATOB
pacyeros;

PenakTupoBath - PenaktupoBaHue napameTpoB 0ObEKTOB TEKY-
IICH CETH,

Bbino1HUTB - BEINIOJIHEHNE PACYETOB;
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OobopyaoBanue - Jloctyn k 6a3aM JaHHBIX 000pPYI0BaHUS;

YTunutsl - Hactpoiika o6mmx napameTpoB 0ToOpakeHusi 00bek-
TOB;

Oxna - CrangaptHoe MeHro Windows aJist yripaBiieHUsl JOYEpHU-
MU OKHAMU;

IHomomsb - Bri30B cipaBouHOM nogcuctemsl RPS.

2.3.4 Ilanenb HUHCTPYMEHTOB

JIunerika HHCTPYMCHTOB pacIiojgaracrCsa I1moJ I'JIaBHbBIM MCHIO H
COACPIKUT MHUKTOIPpaAMMBbI IJIA ICPCKIIIOYCHUA PCIKUMOB pa6OTI)I U BbI-
MMOJITHCHHA YaCTO HCIIOJIb3YyCMbIX KOMAH/I. Huoxe INPpUBOANUTCA CIIMCOK
HI/IKTOFpaMM N COOTBCTCTBYHOIIMUEC UM KOMAHIbI MCHIO:

X --  Co3xarb HOBBIIA npoekT (MeHio IlpoexT /HoBblii);
- OTKpbITh cymiecTBYIOIUMNA MpoekT (MeHio IIpoekT
/OTKPBITS);
d Coxpanutb npoekt (MeHio IIpoexT /CoXpaHuTh);
v

-~ YCTaHOBUTH PEXHUM CO3/IaHUs/pEJaKTUPOBAHUS Tapa-
MeTpoB 00beKTOB (MeHI0 IIpocMoTp/Peskum perakTHPOBAHUSA);
®-- VcraHoBuTh pexum mnepemMenieHus 00bekToB (MeHto Ilpo-
cMoTp / Pesxkxnm mepemMenieHust);

A - Ycrauosuts PEKUM MacIITaOUpOBaHUs KapThl (MEHIO
IIpocmoTp / Peskum macimradbupoBanusi);
= o
P --  YCTaHOBUTH peXUM BBIOOpA MPSIMOYTOJIBHOW 00JIaCTH

(MeHto [IpocmoTp /BbIGop NpsAMOyToJiLHUKA);
--  YCTaHOBUTH PEXKUM BBIOOpA JIMHUM JIJISI TTOCTPOCHHUS
npodus (merto [IpocmoTtp /Boridop auHum),

& - VCTaHOBUTH peXuM BbIOOpa MapmpyTa (MeHo IIpo-
cMoTp / BbiGop Tpacesl);

@ - BeBoxg nomHoi kaprtel pernoHa (meHio Ilpocmorp
/HaBurartop);

® --  CpBur rimaBHoro okHa BIeBo (MeHio IIpocmotp

/TlepemecTHTh OKHO/Bi1eBO);
® - Casur riaBHOTO OKHA BrpaBo (MeHio IpocmoTtp / Ile-
peMecTUTH OKHO /BipaBo);
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# --  Cnsur mimaBHoro okHa BBepx (mento IIpocmoTtp / Ile-
peMecTHTh OKHO /BBepXx);

® -- Cpeur rinaBaoro okHa BHu3 (MeHio IlpocmoTtp / Iepe-
MECTHTh OKHO /BHMu3);

84 --  Hacrpoiika mapameTpoB KapThl (MEHIO Y THJIH-
Tol/IlapamMeTpbl KapTHI);

e - Hactpoiika mapameTpoB OOBEKTOB (MEHIO Y THJIU-

Thi/[lapaMeTpbl 00HEKTOB);
2.4 Vcnonb3oBaHue HU(PPOBLIX KapT

C xaxapim 1ipoekToM RPS nomkHa ObITh cBA3aHa 1 poBas KapTa
MECTHOCTH, B KOTOpPOH IPOBOJMTCS IUTaHUpOBaHUE. B xoxe paboThI
KapTa MECTHOCTH HUCIIOJIB3YETCS ISl pa3MelieHus: 00bEKTOB (CTAaHIIHM,
PaJMOIMHUN) U OTOOpaXE€HUsI pe3yIbTaTOB pacuera.

[{udposas kapTa BKIOYAET B C€O0SI CICAYIONNE KOMIIOHECHTHI:

—  Habop pacTpoBbIX JIMCTOB KapThl, COASPKAIIMX IS KaKIOU
TOYKH WH(OPMAIIUIO O BBICOTE HAJl yPOBHEM MOPSI M THIIE MECTHOCTH;

—  Habop BekTopHBIX (DailyIOB, ONMUCHIBAIONINX JUHEHHBIE 00b-
EKTBI: PEKH, TOPOTH, JIMHUH JICKTPOIIepe1auu U T.11.;

—  HabGop ¢aitnoB ¢ Haanucsmu, pa3MelllaeMbIMH Ha KapTe:
Ha3BaHUWs HACEJICHHBIX ITyHKTOB, PEK, 00BEKTOB U T.II.

—  Omnmcanue KapThl: pa3Mep JUCTa, MacIITad, KOOPAUHATHI JIH-
CTOB KapThl, THI MPOSKITUH, B KOTOPOH IMOJTydeHA KapTa.

Pa3Mepsbl paboueii 001acTH ONpenessitoTes HAbOPOM JIUCTOB U (-
POBOM KapThl. Y NaJICHUE JINCTOB KapThl U3 U(PPOBOIM KaAPTHI HE JOIYC-
KaeTcsl.

2.5 ba3e! nanusix RPS

B RPS noanepxuBarorcs cieayromue Tpu 0a3bl JaHHBIX 000py-
JOBaHUS:

— ba3za paHHBIX aHTEHH C JUarpaMMaMH HaIpaBJICHHOCTH
(daiin antenna.sdb).

—  basa manHbpIX npueMonepenatunkoB (¢aiin trxdata.sdb).

—  basa manHbIX BoIHOBO10B (¢aiin wgdata.sdb).
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[TapameTrpsl 00Opy0BaHus, cojepxauecs B 0a3e JaHHBIX, HC-
MOJIb3YIOTCA JUISl MHULIMAJIA3alUU IapaMeTPOB CcTaHmu. [Ipu co3nanun
HOBOM CTAHIIMUA YKA3bIBACTCA THUII AHTCHHbBI, MPUEMOIIEPEAATUUKOB U
BOJTHOBOJIa. RPS BhIOMpaeT mapameTpsl yKa3aHHBIX YCTPOUCTB U3 0a3bl
JAaHHBIX W KOMUPYET UX HAOOp mapaMeTpoB CTaHIMU. ba3bl JaHHBIX
JOJKHBI Pa3sMelaTbCs B OJJHOM Karajore, nmyTb K KOTOPOMY yKa3bIBa-
€TCsl IPU CO3JAHUU MPOEKTA.

Onnu U Te e 0a3bl aHHBIX O0OpPYAOBaHUS MOTYT HCHOJB30-
BATbCS B Pa3HbIX MPOCKTaX.
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JlaGopaTtopnas padora Nel
N3yuyenue mopeseil pacnpocTpaHeHUs PaJUOCUTHAIOB B CeTH
coToBoii cBsizu crangapra GSM-900

e padoThI: U3yyeHHUE MOJIENIEN PACIPOCTPAHEHHUS PAJUOCUTHAIIOB,
nostyuyeHue HaBbIKOB paboThl ¢ CAIIP 6ecnipoBogHbIX ceTeid RPS2,

Onucanue MmojeJiei.
Mopeanr RPS

[IpousBoauTCA pacyeT ypoBHSI IPUHATOTO CUTHAJIA HA OCHOBE
JETAIBHOTO aHaJu3a MPOodUIIsa 3eMHON TOBEPXHOCTH MEXTy TIepeaaT-
YUKOM M TOUKOM mpuemMa. Pacuer ypoBHS NMPUHSATOTO CUTHANA B KaXKI0M
TOYKE SKBUBAJICHTECH pacyeTy IJId PaIuoIMHIH, COSTUHSIONEH 0a30-
BYIO CTAQHIIMIO C JAHHOW TOYKOM. YUUTHIBAIOTCS MOTEPH B CBOOOTHOM
MIPOCTPAHCTBE, MOTEPH 32 CUET OTPAKECHUS, TUDPAKIIUK HA TIPEIIAT-
CTBHUSIX, BBICOTA U JUarpaMMa HarpaBJICHHOCTH aHTEHHBI EpeaaTunKa.

Moaeas Okumura-Hata

Mopens Okumura-Hata 6s11a pa3paboTana Ha OCHOBE JaHHBIX
M3MEPEHUS YPOBHS CUTHAJIA MEPEIaTYNKA B HECKOJIBKUX YaCTOTHBIX
nuanazonax Tokuo u ero npuropojax. Beibop aToro meroma nanbdomnee
MPEANOYTUTENICH [T YpOaHU3UPOBAHHBIX 00JIaCTEM, T/I€ PACCTOSHUE
aHaJM3a OTHOCUTEILHO HEBEIUKO (MeHbIe yeM 30 kM), apdhexkTuBHas
BBICOTA Mepearonieii aHTeHHbI — MeHblIe yeM 200M, 3¢ exTuBHAas BbI-
COTa MPUEMHOM aHTEHHBI - MEeHbIIIE YeM 10M U MECTHOCTh OTHOCUTEIIb-
HO TI0cKast. Mcronb30BaHue 3TOr0 METO1a JIJIsl IPYTHUX CIIYyYaeB HIIH
pHU OOJIBIIINX PACCTOSTHUAX MOXKET OKa3aThCsa HempueMieMbiM. Hc-
MOJIB3YS 3TY MOJIEJb, MOKHO BBIOMPATH TUIIBI HA3EMHBIX TTOMEX —
KHET», KIPUTOPOAHASL 30HA», KTOPOI». DTOT BHIOOP ONPEAEITUT COOT-
BETCTBYIOIIME BBIPAXKEHUS JIJIsI 3aTyXaHUsI, @ peIbHBIN pesbed MeCT-
HOCTH HE YYUTBhIBaeTCs. Mojieb MpUMEHUMa TOJIbKO TIPU BBICOTE aH-
TEHHBI 0a30BOM CTAHIMU BBIIIE€ YPOBHSI KPHIII.

OrpaHu4eHus1 MOJICIIN:

1) JIlnanazoH 4yacToT 150-2000MI'1
2) BricoTa aHTeHHBI 0a30BOM CTAHIIUU 30-200m
3) BeicoTa aHTE€HHBI MOANHUCYHKA 1-10m

4) JlanbHOCTH 1-20xm
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Mopean Walfish-lkegami

Monene Walfish-lkegami npumensiTcst 1 pacdyera ypoBHSI IIPH-
HATOTO CUTHAJIA B KPYMIHBIX U CpeaHUX ropoaax. [IpousBoaurcs pacuer
ypOBHsI curHana Ha ocHoBe pexkoMmenaanuu COST-231. PeanpHblil pe-
Jbe() MECTHOCTH HE YYHUTBIBACTCS, BMECTO ATOT'0 B IapaMeTpax MOICIU
YKa3bIBA€TCSI THUIl TOPOJICKOM 3aCTPOMKH. MOJEb UCHbITAaHA B JHAaIla-
30He yacTtoT 900-1800MI 11 Ha paccTosHusax oT 100m go 3xkm. Obecrie-
YHBAET XOPOIIYK TOYHOCTh MPEACKA3aHUA MPU BBICOTE AHTCHHBI BBIIIEC
ypoBHSI Kpbiil. OmMOKUA MpeIcKa3aHusl YBEIUYUBAIOTCS MPU BBICOTE
AHTEHHBI OJIM3KOW K YpPOBHIO Kpbilll. MoJieb HE MpUMEHUMA ISl OT-
KPBITBIX YYaCTKOB, IJI€ €CTh NpsiMasi BUAUMOCTb.

OrpaHu4eHust MOJIEIIHU:
1) Jlnama3zoH 4acToT
2) BeicoTa aHTeHHBI 0a30BOW CTAHIIMH
3) BricoTa anTeHHBI a0OHEHTA
4) J1anmbHOCTb

IIpexBapurte/ibHbIE HACTPOMKM:

800-2000MI'

4-50m

1-3m

0,02-5xm

1. 3agate mapametpsl cetu: Cellular, pagunocrangapr- GSM.

Jlst aTOro HeoOXOAMMO:

a) BreiOpats nyHkT MeHIO «Cerb/HoBasti/Tun HoBOM ceTu» (Tae
TUII HOBOW cetu — «Penennas», «TpaHkuHroBas», «CoToBas» WIU

«CDMAY).

6) B nosBuBmemMcs AUAJIOTOBOM OKHC YyKa3aTb OAWMH M3 CTAH-
AapTOB CCTHU HUJIKX BBCCTU Tp€6y€MBI€ HCCTAHAAPTHBIC ITaPpaAMCTPBHbI.

[NapamMeTpul COTOBDA CETH

]|

Cete  |Cers Mel

HusHAR YacToTa nepegayd (9350000 kAl

BepxHas vacTora nepegaqy | 360.0000 I

HRREE

JunnekcHell pasHo -45.0000 MM
Monoca kaHana 200.000 Ky,
Tpefd. curHan/noresa ab
Hucno uHE. KaHanos IE!— Ha nonocy
Hucno 4acToTH. rpynn IF"—
BHewHAA norexa I-ElElEl.EI ab

Faguo cTaHoapT

MMT 450
AMPS

U Meno 4acToTHEE

Y

=l

E.AHaNoE

|125

Morow e

OTreHa

aE.




16

2. Beiopate mecrtomnoiioxkenus 0a3zoBwix cranuuii (BC), nmas yvero
HE00X0UMO:

a) Haxonsce B pexume pellakTUPOBAHUSI MOJABECTH KypCop K
MECTY pa3MEIlEeHUsI MPUEeMONepeaTYNKOB Ha KapTe U HaXaTh JIEBYIO
KHOTIKY MBIIIIH.

0) B nosiBuBIIEMCsl MEHIO BBIOpaTh MyHKT «HOBOE MecTO»

Hoeoe mecTa

Hoeoe NPENATCTEME

B) B coToBOil ceTn B OKHE BBOJA MapaMETPOB 3aJi1aTh KOOPIH-
Hatel bC, B COOTBETCTBMH ¢ BADUAHTOM

Bapuanrt 1

— BS#1: nomrora E 30-27-45.51, mupota N 59-56-19.22
Bapuant 2

— BS#1: nomrora E 30-22-6.04, mmpota N 59-52-35.88
Bapuant 3

— BS #1: norora E 30-17 - 43.11, mmpota N 59-56-22.30
Bapmuanr 4

— BS#1: nonrora E 30-23-22.58, mupota N 60-0-5.63
I ==

Mecto | Cranumai ]

ECTO 10 g Honarara E 30-41-27 56
[w MeTka WHypoTa M 60-2-35.03

CTaHumM

M apareTpil MSoGp. |
MecTo# 1 M aparETpEl METKH |
1

Hosan Hoanme CosamHHEHKMA |

Wran

| 0K | CmaeHa Cnpaeka
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IMapameTpbl MecTa/cTaHuMK I. ? i"j—]
Mecto CTaHuiaH1 l
lMpreronepegaTymE,
HaseaHue REE |Default j
BHTEHHA Mown.nep. |22.000 b
MNpocTpaHCTESHHEI pPaSHOC

| Default | 00y | “uecredr. [100.000 g6

I:ITBI-:.:I;;';?'IH 00 g YacToTHeIN pasHoc Kanan: Uewrp. yacTora
00wy |F1: 930100 MHz |

H ak.noH I rpag.
P ugepel

Asupayr 1] rpan. | | Ha nepeaaqy P Ha npuet
MonApHsaLMaA | Diefault j | Diefault j

{* BepruHkansHan

JnuHa IU_ M auHa IU_ (¥

Npowse notepr |00 gE  Mpowe norepu |00 gE

" TopWz0HT aneHaR

0K | OmaeHa | | Cnpaeka |

VYkazath KoanuecTBO cekTopoB BC. u BbIOpaB COOTBETCTBYIOILYIO
3aKJIaJIKy, HA3HAUYUTh COCTAaB 000PYI0BaHUS KaXKIOTO U3 HUX.

3anars napamerpsl bC: ums - BS#1, uncno cektopoB 1 anTeHHa -
OMNI, BeicoTa aHTeHHBI (Tabauna 1.1), mojspu3zanus - BepTUKAIbHAS,
npreMoriepeaaTurk - (tadnuna 1.1), puaeps - default.

Tabmnma 1.1
Ob6opyaoBaHue Bapuant | |Bapuant 2 |Bapuant 3 |Bapuant 4
Ilpuemonepenatunk  |BS TRXCV |TRxCV |BS
MomHocTh nepenat- |28 28 28 28
qypuka 1b
Bricora nepenatomeit |90 40 30 25
AHTCHHBI, M
HanbHocTh nepenaun |15 10 5 3
KM
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JlaGopaTopHoe 3a1aHue

1. IIpoBecTu pacyeT 30HbI MPSMOM BUIUMOCTH JJid 3aJJaHHOU Oa-
30BOM CTaHLIAM.
Il aToro cnexyer:
a) BeiOpath MyHKT MeHIO «BBITIOTHUTDY.
Bo Bkiaake BoiOpaTh «PacdeT npsiMoil BUIUMOCTUY U B MTOSIBUB-
HIEMCS TUaJIOTOBOM OKHE BBIOpATh CTAHIIUIO C YCTAHOBJICHHBIMU JJIsI
HEE napamMeTpamu.

Pacuet cBAacTi NpAMCH BUAMMOCTH

M ectod cTanyua

CraHuqa i1 [zite Mectof]

=

MofaeuTe -»

| Seceme> |
Notaeme Boe -
R
[ e ]

<-Yaanme

- ¢-Haanme ece

Anrerka (il Pacoroarme |300 g
W Mokazare soHy
Ular M .
AGoHEHT 1.5 1] (¢ Mpardcil BUAMMOCTI
Haw uron 0 rpan. ™ BHE NPAMORA EHGUMOCTH

Yactora  [980.1 MU || Kon yron B0 rpag,

Ormena Mo rows

[

HaxxaB kHonKy «J[00aBUTH

PacueT cbnactk NpAMCIA BMAMMOCTH

MecTo/cTaHUMA

CraHumatt] [site MecTof CraHunal [site Mectofl]

HodaeuTre Boe -»

<-Haanme
<-Hpanute BCe

1

AHTEHHS w00 M Paccroatue 900 g

Mokazare s0HY
A GoHeHT 15 m = 43 (¥ NpAMOI BMAHMOCTH
Hau. yron 0 rpan. (" BHE NPAMOIE BALHMOCTI

YacTora (9801 MMu || Kon. yran 360 rpa,

ak. OTreHa Morowe

u nanee «OK», mpoBecTu pacuet npsiMOll BUJIUMOCTH
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RS Mpoekr: Cets 1 cern: Net001 (CELLULAR) E=E=<

Opoext  Cete  Pepaktnpoeate [pocmoTtp  Boinoanwte  Ytwnawter  OBopygosanwe Okna  [Nomows

E 30-43-34.03 5 BuicoTa: 28 [M] | Macwr.: 1:2

2. IlpoBectu nocredosamenvhusviii paciem ypOBHS CUTHAJNIA Tepe-

naTyuka 0a30BOM CTaHIIUM, 0151 Cledyouwux mooenel paclpoCTpaHCHUS.

2.1 Mognens Okumura-Hata

2.2 Moaens Walfish-lkegami

2.3 Monens RPS2
J1J1st mpoBeIeHNS pacueTOB Ha KaXIOM 3Tarie HeoO0X0auMo:

a) BeiOpaTh MyHKT MeHIO0 « BBITIOJIHUTDY.

Bo Bkitagke BeiOpatTh «PacueT mMoKphITHS» U B TIOSBUBIIEMCS JHAIOTO-
BOM OKHE BBIOpATh CTAHIIMIO C YCTAaHOBJICHHBIMU ) HEE MapaMeTpamMu
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aHasiornyHo n.m. la. HaxaB kHonky «OK» nmpoBecT pacyer moKphITUS
B COOTBETCTBHH C BEIOPAHHOW MOJIENBIO.

FZS Mpoexr: Cets 1 cemn: NetOOL (CELLULAR) [E=R e

Opoext  Cete  Pegaktupoeate [Mpocmotp  Beinonnute  Ytuanter OGopyaceanwe Okna  Momows

D|c@] WSRARNA Gle|o]+]s] oo

=

E 30-15-16.67 | N 60-11-7.93 Beicora: 60 [m] | Macwr.: 1:2

3. IIpoBecTn cpaBHHUTEIBHBIA aHAINW3 MOJCIECH Hamboiee ONTH-
MaJIbHBIX JIJIS UCIIOJIB30BaHUs B JAHHOW TOPOJICKON 30HE

ConepxaHue oTyera

1. TUTyIBHBIA JUCT C Ha3BaHHWEM Ja0OpaTOpPHOM padOTHI, HOME-
poM BapuaHTa, GaMUTUSIMU CTYICHTOB U TPYTIIIHL.

2. llens paboThl 1 3aaHKE HA TaOOPAaTOPHYIO padoTy.

3. Pe3ynbTaThl pacdeToB, mojydeHHbIC B ILI. 1-3 3amaHus Ha Ja-
O0opatopHyto paboTy.
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4. ITudposas kapTa MECTHOCTH C pazMmelnieHHbIMU Ha Hell BC.
5. BeIBOIbI IO MOJIyYEHHBIM TAHHBIM PACUYETOB.

KoHTpo/ibHBIE BONIPOCHI

1. Bo3MOX€H JIM TOYHBIN aHAIUTUYECKUN pacueT dHEepreTuye-
CKOT'0 TMOTEHIMaa paJdoKaHala s pealbHbIX YCIOBUM (DYHKIIMOHU-
POBaHUs CUCTEM IOJIBMKHOU PaguOCBA3U

2. Uto xapakTepu3yeT MOJICNIb «Majoro PaCCTOSHUS.

3. Uro xapakTepu3yeT MOJACIb «0O0JIBIIIOT0 PACCTOSHHUSI.

4. Ha xakue rpynmnsl MOAPA3ACISIOTCS MOJEIU «OOJIBIIOTO
PaCCTOSTHUSY.

5. B kakux MOJAENAX yYUTHIBAIOTCA OCOOCHHOCTH TEPPUTOPUU
U €€ 3aCTpOoiKH, HH(MOpPMAIUsSI 0 KOTOPBIX XPAaHUTCS B CHEIUAIbLHOMN Oa-
3¢ JaHHBIX.

6. Kakue Momenn 06a3upyroTcs Ha pe3yJibTarax dSKCIEPUMEH-
TAJIbHBIX UCCIICTOBAHUN HANPS)KEHHOCTH MOJIS.
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JlaGopaTopHas padora Ne2
YacTOTHO-TEPPUTOPHAJIBHOE IUIAHUPOBAHUE CETH COTOBOM
cBs3u cranaapra GSM-900

[ens paboThl: MpUOOpPETEHHE HABBIKOB pabOTHI ¢ UGPOBOM Kap-
TOW MECTHOCTH; BBIMIOJTHEHUE PAcUYeTOB, HEOOXOIUMBIX JIJISl OLICHKH Ka-
YeCTBa CBSI3M W 30H OOCIY)KMBaHMs PaJHOCETH HAa OCHOBE peajbHBIX
JaHHBIX O pelibed)e MECTHOCTH,

[IpenBapuTebHbIE HACTPOUKH:

2. 3agath mapamerpsl cetu: Cellular, pagnoctangapr- GSM.

Jlnst 5TOr0 HEOOXOUMO:

B) BrniOpare mynkT meHwo «Cetrb/HoBas/Tun HoBoM cetn» (Tae
TUND HOBOM cetm — «PeneitHas», «TpankuHroBas», «CoToBas» WU
«CDMAY).

r) B mosBuBImIEMCS I1UalOroBOM OKHE yKas3aTh OJHWH M3 CTaH-
JapTOB CETH WJIM BBECTH TpeOyeMble HECTaHAaPTHBIC TApaMETPHI.

2. Beiopate mecronosioxkenus 0a3zoBeix cranuuii (BC), mis gero

MNapameTps COTOBOA CETH |
CeTb |Cere Het Panmo cTaHaapt
Hus#HAA yacToTa nepenaym IW TS NI T 450 -
BepxHAA yacToTa nepenaqu Im MM AMPS j
NynnekcHei pasHoc IW MM Yucno 4acToTHEIR KAHAN0E
Monoca kaHana IW Kl'y IF
Tpef. curHan/noresa IED— ab Momowe |
HHCno MHS. KaHANoE IE— Ha nonocy
Ycno 4ACTOTH. rpynn IF"— Orrena
BHEWHAA naress IW ab oK

HEOOXOIUMO:

r) Haxomsace B pexmMme peTakTHPOBAHHUS IOABECTH Kypcop K
MECTY pa3MelIeHHus IPUEeMOIIePEIaTIMKOB Ha KapTe M HaXXaTh JICBYIO
KHOIIKY MBIIITH.

n) B mosBuBmemcs MeHIO BEIOpaTh MyHKT «HoBOE MecTO»

HoBoe mecTo

Hosoe NPENATCTEME
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€e) B coroBoil cetu B OKHE BBOJIa MapaMeTpPOB 3aJlaTh KOOPIU-
Hatel bC:

BS#1: nonrora E 30-11-20.38, mmpora. N 60-4-7.45
BS#2: nomnrora E 30-20-49.49, mmpota N 60-7-27.68
BS#3: nmonrora E 30-31-35.15, mmporta N 60-5-47.56

MNapameTpu MecTa/cTaHuuH 7]
Meca |1 ]2 |3 ]4 |5 |5 |
MapamMerpu MecTa/CTaHUuHH EiE3

Mecro|1 |2 3 |& |5 |5 ]

— AHTEHHE — MpuemonepenaTymE
| 737003+0H =l |ND350 =l
Beicora
OTH. SEhild ISD-IJ b Monaprzaums MowH.mep, (43000 gEpa
* B
Hak.noH ID rpan. AL YyECTEMT. I"|2|3-DDD aEr
" TopusoHTankHan
daunayr 120 rpan. YacToTH, rpynna I1
Praepel
Ha nepegauy F Ha npuem
LCF158 | CF150
N Ha IEI t I uHa IEI M
MpouKe noTepu IEU:| ak Mpouwe noTepu ID-EI nb
|

1] 4 I OTreHa | HDMMBHHTbl Cnpaeka |

VYka3zatb koan4yecTBO ceKTOopoB bC. u BbIOpaB COOTBETCTBYIOIIYIO
3aKJIaJKy, HA3HAYUTh COCTaB 000PYIOBAHUS KAXIOT0 U3 HUX.

3anars napamerpsl bC: ums - BS#1, uncno cektopoB 1 aHnTeHHa -
OMNI, BeicoTa anTeHHBI (Tabmuna 1.1), moispusanus - TOPU3OHTAIb-
Has, mpueMornepeaaryuk - (tadauna 1.1), dunepsr - default.

4. 3anath mapameTpsl aboHeHTa (PemrakTHpoBaTh - ADOHEHT):

- anrearaa OMNI;

- TIOJISIPU3aLIUs TOPU3OHTAIbHAS.

KoopauHaTel mo3unmii AGOHEHTOB, YIaJeHHbBIX Ha 35 KM (MakcH-
MaJbHBIA paguyc coTel st GSM) !

AbonenT#1: nonrora E 30-12-30.27, mmpota N 59-49-27.97

Abonent#2: nonrota E 30-55-59.62, mmporta N 59-50-32.66
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JlaGopaTopHoe 3agaHue

4. TlpoBectu aHanu3 penbeda MECTHOCTH: OLUECHUTH MOTEPU MPHU
pacrnpoCcTpaHeHUU A0 HanboJiee yAaJIeHHOW TOYKHU COThI (IIPOBECTU JIU-
Huo oT BC#3 no nob6oro u3 AOOHEHTOB Ha PAaCCTOSIHUU 35 KM OT
BC#3 ).

Onpenenuth ypoBeHb curHana (Tpacca: Cekrop#l, Ilp.curnan,
nbm) B 1ByX pa3nuuHbix MecTtax (AOoHeHT #1, AOOHEHT #2), HaXxos-
HIMXCsl Ha paccTostHuM 35 kM oT BS#3, u cpaBHUTH €ro ¢ 4yBCTBUTEb-
HOCThIO TpueMHuKa aboHeHTa (-100 nbm), 1aTh pekOMeH AU OTHOCH-
TeJIbHO BhIOOpa (3ameHbl) mpueMonepenaaTunkon bC.

Jitst aTOTO Cenyer:

a)  Haxare kHONKY \JHa HHCTPYMCHTAIIbHOM [TAHENH [POrpam-
MBI.

6) IlogBectu Kypcop, MPUHUMAIOUIUN B ATOM ciiydae (Gopmy

v, K 0a30BOH CTaHIINM, B 30HE OOCITYXMBAaHHSI KOTOPOW HaXOIUTCS
MpeJinoJjiaracMblii aDOHEHT.

B) JloOuthcs TOro, 4ToOBl KypCcop OKa3ajics TOYHO HaJl HY>KHOU

0a3oBoii craniuei. [Ipu3HakoM MPaBHILHOTO PACIIOIOKEHHS Kypcopa

CITY’KUT U3MEHEHHE €ro GOopMbl, KOTOpasi IPUHUMAET BU] :

r) B momeHT, koraa Kypcop npuHuMaeT Gopmy m , HaXKaTh
JIEBYIO KHOIKY MBI U, HE OTIYCKasl €€, MOJABECTH KYypCOp K TOYKE
PaCION0KEHUS MPEANO0JIAaraeMoro abOHEeHTa.

Tpa-::-::a: Cekropiil-DefaultUzer _|o x|
2001 MoTepit: 150.5 [0E]
375 Yactora:  869.0 (M)

Mp.curHan:-122.5 [aEMm]
280 Cp. BECOTE! 220 [M]
CKO: 10 [M]

125

0

0.0 0.7 1.5 22 2.0 3.7 4.5 52 8.0 [km]
Mep. Cextopk! Ha=20 k=133 Mp.:DefaultUser Ha=1.5

| BrucoTa: 199(+300 [M] | d1:3.7 fem] | d2: 2.3 [um] | MpocesT: 1.1 | Wiar: 33 m] |

[Ipoananu3upoBaTh XapakTEPUCTUKU PAAUOJIUHUM, HCIONb3YS
CJIETyIOLIUE TPOLEIYPHI:

—  Haxaruem Ha KHOTIKY MOJIYYUTh UHPOPMALIIIO O TOM,
Kakol dakrop (Audpakuus, OTpaxKeHUE U T.].) KAKOM BKJIAJ BHEC B IO-
TE€pU PACHpPOCTPAHEHMs CUTHANIA; K TaKOMY K€ pe3yJbTary IMPUBOIAUT
BBIOOp TyHKTa MeHI0 «Bbimosnuts/IloTepu pagmoJmHum» c mocie-
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IYIOIIMM YKa3aHUEM HYKHOW paJMOJIMHUU, WIM BBIOOP MYyHKTA MEHIO
«IToTrepu npsiMOi pagMOJIMHNM», BO3HUKAIOMIETO MPU HAXXKaTUU Tpa-
BOW KHOIIKM MBIIIX HAJl AHAIIU3UPYEMOU PATUOJINHUECH.

a) Iocne naxxatns Ha KHOMOK [ , v |ag B oxme ¢ mpodu-
JIEM PAJUOIUHUN JIOTIOJHUTENIBHO MOJYYUTh JAHHBIE, COOTBETCTBEHHO,
o0 mnepBoit 30He DpeHesi, TMHUM YPOBHS U TOYKE OTPAKCHUSI CUTHAJIA
(ecyiv OHM €CTh).

6) HaxaTueM Ha KHOTKY & & MpOaHANM3MPOBATH XapPAKTEPUCTH-
K1 OOpaTHOW PaMOIMHUM — OT NepeJlaTyMKa KOHEUHOU TOYKH (B 3TOM
Cllydyae OH MOMENIAETCs B JIEBYIO TOYKY Npoduis) 10 NpPUEMHHKA
HayaJbHOW TOYKHU, KOTOPBIA B 3TOM CiIy4ae MOMEMIAETCS B MPABYIO
TOUKy npoduiisi. B mpaBoit yacTu OKHA B ATOM Cllydae MPUBOJAUTCS YpO-
BEHb CUTHAJIa Ha BXOJI€ APYroro MpueMHUKa pagdoIuHuM, U, KaK U pa-
Hee, C TIOMOIIBI0 KHOIMKHU MPOaHATU3UPOBATh BKJIAJ PAa3IMUHBIX (PaKTo-
POB B MOTEPU PACIPOCTPAHECHUS CUTHaA (TO K€ CAMO€ MOXHO CJHIEeJIaTh
nmyTeM BbIOOpa myHkTa MeHio «lloTepu oOpaTHON paguoMHUNY», BO3-
HUKAIONIIETO MPU HAXKATUU MPABOM KHOIKHW MBIIIN HAJl aHATU3UPYEMOU
pauoIMHUCH).

5. BeimosHUTH pacyeT mo m. 1 mpu HaJWYUU MPENSTCTBUS B BUAC
ropsl (mountain) Beicotoii 450 M, jummHOM W mwmpuHor 1000 M. Ilpo-
ananu3upoBath penbed mectHoctu (Tpacca: Cexkrop#l, Ilp.curnadn,
nbwm). JIns co3ganus MPENnsSITCTBUS EPEMECTUTH KypCOpP MBIIIHN K TOUKE
pa3MelIeHNs] MPENATCTBUSI U HaXaTh JIEBYIO KHONKY. BbpIOparh MyHKT
MeHio «HoBoe mpemstcTBue». Ha »kpaHe NOSBUTCS Juaior s
HAaCTPOWKHU mapamMeTpoB mpenarcTBus. HacTpouTs mapameTpsl npernsT-
CTBUSL.

6. IIpoBecTn aHanW3 HAJIMYMS U OTCYTCTBHUS CBSI3U JJIsI TPEX 3a-
JAHHBIX CTaHIUU. [[ns1 onpeneneHus 30Hbl HATMYKS (OTCYTCTBHS) CBSI3H
i 3agadabIX bC He00X01MMO:

B) Haxarp Ha HHCTPYMCHTAIBHOIN NAHEIM KHONKY B o
MIEPEUTH B PEKUM PEIAKTUPOBAHUSL PETUOHOB.

r) IloaBectu Kypcop, KOTOPHIM B JAHHOM pEXKUME UMEET (Hop-
My v K JICBOMY BepXHEMY YTy HHTEPECYIOIIETO PEruoHa.

n) Haxars JIeBy10 KHOIIKY MBIILHU U, HE OTIIYCKas €€, PaCTAHYTh
MOSIBUBLIUICS IPSIMOYTOJIbHUK (OTPAHUYEHHBIN YEPHBIM KOHTYPOM) 10
HY>KHBIX pa3MepOB, IOCII€ YEr0 OTHYCTUTh KHONIKY MbIlH. Ha skpane
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MOSIBUTCS 00J1aCTh MPSIMOYTOJIBHON (POPMBI, OTpaHUUYCHHAS! YEPHBIM
KOHTYPOM.

e) Haxonsce B pailoHe CO3JaHHOW MPSMOYTOJILHON 00JacTH

(mpu momajaHUXM B 3TOT palioH Kypcop HpUHUMAET Gopmy " )
LIEJIKHYTh JIEBOM KJIABUIIEW MBIIIIH. .

) B mosiBUBIIEMCsI AMAaiIore BBECTHM Ha3BaHUE CO3/1aBa€MOTro

MNaparerpw npAMoYroneHof 0GAaCTH 2]
Wtana
BrifipaHHbIe CTaHLMK J0CTYNHBIE CTEHLMM

CraHuma #1
CraHuma #2

i<s ﬂ.oﬁamel CraHuma #3
CraHuma #4
Hapare = |

ak. I OTheHa | YaanuTe | MNarmowe |

pErMoHa U yKa3aTh, KaKUE€ U3 MEPEUYUCICHHBIX B MPABOW YaCTH JIOCTYII-
HBIX CTaHIMN OyJyT YYUTHIBATHCS B pacuerax B 3TOM peruoHe (Bblje-
JIUTh Ha3BaHHME HYXKHOM CTaHIMU() M HAKATh KHOIKY «<<J[00aBUTD))

lNapaMeTpw NpAMOYroAbHOA 0GAACTH K

MNapameTpw NnpAMOYroasHoR oGnacTu 7] x|
Wras Mraa
IPeruoH #1 > IF'eruoH #1

BrIfpaHHEIE CTaHUMU TocTynHEIE CTEHLH BIGpaHHEIE CTaHL M TocTynHEIE CTEHLMIA

Cranuma #1
Cratuma B2

EE.T-:‘HLI,H:H o
Cranuuqa §3
CraHuma 4

Cranuma §3
Cranuma 4

124 ﬂoﬁaBMTbl
Hopare > |

ok, I DTMEHal H.uanmbl Mamowe [1]4 |

Yopare »» |

OrrerHa | Yaanure | Marow e

Jlanee cieyeT pacnoyioKUTh Kypcop HaJl pETMOHOM U Ha)KaThb Mpa-
BYIO KHOIIKY MBIIIHU. 3aT€M, B MOSIBUBIIEMCSI TUAJIOTe

CegaeHMA
[MpAroil kaHan »
[ ApaTHEIA KaHan r

JoHE! HENHYMAOTCUTCTEMA] CEASM
JarpYzKa CTaHLHM

JIEBOM KJIAaBUIIIEH MBI BHIOPATh PEXUM «30HBI HAIUUUSI (OTCYTCTBHS)
CBSI3U».
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7. Ilpou3BecTH BCIIOMOTaTElIbHBIC PACUYCThl MOTEPh IIPH PaCIpPO-
CTpaHEHHH Ha PACCTOSHUHU 35 KM Il pa3IudHBIX THUIIOB MECTHOCTHU
(ceno, mpuropond, ropoa) (YTumutkl - BcromorarenabHble pacyeThl -

COST 231 Hata).

[TapameTpsl: paccTostHuEe 35 KM, BBICOTA MEPEAAOIIEN AHTEHHBI U
TUI pUeMoIiepeaTyrika 6a30Boil ctanuuu (tadbnuna 1.1).

Tabnumna 1.1
O6opynoBaHue Bapwuant | |Bapuanr 2 |Bapuant 3 (Bapuant 4
ITpuemonepenatunk  |BS TRXCV |TRxCV |BS
Bricora nepenatomieit |30 35 40 50
aHTEHHBI, M

8. IlpousBecTu pacdeT uncia KaHajaoB 0a30BOM cTaHIMM (TaOauUIA
1.2). Jlns pacuera uyucia kaHaioB bC HaBecTu ykaszaTellb MBIIIM Ha
ydacTok Mexay Tpems bC u, Ha)xkaB mpaByro KjiaBuIlly, BeIOpaTh «Pac-
yeT uyncia kaHajaoB bCy.

Tabnuna 1.2

[Tapametpsl cuctemsl (Bapuant | |(Bapuant 2 |Bapuant 3 |Bapuant 4

Vnenbnast Harpyska|0.04 0.03 0.05 0.025

OT OJHOro aOOHEHTa,

Opi

BeposTHOCTB 0.98 0.96 0.97 0.99

YCTAHOBJICHUSI COEIU-

HEHHUS

Coennbenue bC ¢ bC ¢ PaBHoBe- |[PaBHOBe-
MAaKC, CHUI-|MaKC. CHUI-|pOSITHOE |pOSITHOE
HaJIOM HaJIOM

3akoH pacnpenenenus|PaBaomep- |Hopmans- |Hopmans- |PaBHOMEp-

a0OHEHTOB HBIU HBIN HBIN HBIN

[Ipumeuanune: Gopmysia g pacueTa 4ucia KaHaJIOB: DpJiaHra B.
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CoaepxxaHue oT4eTa

1. TuTynbHBIA JIUCT C Ha3BaHHEM JAOOPATOPHOUM pPabOTHI, HOME-
poM BapuaHTa, (PaMUIUSIMU CTYJACHTOB U TPYTIIIHI.

2.11ens paboTHI 1 3aJ1aHKE Ha JIaOOPAaTOPHYIO padoTYy.

3.Pe3ynbTaThl pacueToB, MoJydeHHbIE B IL.I. 1-5 3amaHus Ha ja-
OopaTtopHyto padoTy.

4. 1ludposas kapTa MECTHOCTH ¢ pa3MmelnieHHbIMU Ha Hell BC, npe-
MATCTBUSMU U a0OHEHTaMH.

5. BBIBO/IbI O MOJIYYEHHBIM TAHHBIM PacyeTOB.

KoHTponbHBIE BOTPOCHI
1. Kakas Mozenp HCIONb30Bajgach MPU pacdeTe MOTeph MOIIHOCTH
CUTHAJIa Ha TPacce pacupoOCTPAHEHUS ?
2. KakoBo MakcuMaibHOE PACCTOSIHUE, TIPU KOTOPOM €I11e UMEET Me-
CTO YBEpEHHBI! Mpuem curHajia B crangapre GSM-900?
3. Kakue Tumpl IpensTCTBHI Ha TPacce BBI3BIBAIOT HAMOOJIBIIINE T10-
TE€PU MOIIHOCTH CUTHaJIA?
. Kakue mapameTpsl BXOasIT B Mojieib OxaMmyphl?
. Hanre onpenenenue 30061 QpeHes.
HazoBuTe OCHOBHBIE METOJIbI PA3HECEHHS TPU PA3ZHECEHHOM
npueMe.
7. laliTe onpenenenne nUppakiiuy pagroBOJIH.

o U~





