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BBegeHue

Metoauueckue ykazaHus pa3paOOTaHbl C IE€JIbI0 OCBOCHUS CTY-
JIEHTaMHU MOJEJIeH pacpoCTpaHEHUsI paIMOCUTHAIIOB C MOMOIIBIO MPO-
rpammHoro npoaykra RPS (Radio Planning System). Tlepexa BoimonHe-
HHUEM ONPEJECIICHHBIX JEHUCTBUM IMPEIACTABIECHBI COOTBETCTBYIOIME OC-
HOBHBIC TCOPETUYECKUE TTOJOKEHUSA. MEeTOIMUEeCKHUE YKa3aHUsI TIOMOTYT
CTYJICHTaM B HU3YY€HHUU MPAKTUYECKOr0 Marepuaja U MpUOOpEeTeHUU
HABBIKOB PEILICHUS] KOHKPETHBIX MPAKTUUYECKUX 3a/1au.

[Iporpammusbiii makeT RPS mpencrasnser coboit cpemy, mo3BOIS-
IOIYIO MMPOU3BOJIUTh MPUOJIMKEHHBIN pacueT napaMeTpoB, a TAKKE MO-
JETUPOBAHUE U Pa3pabOTKy Pa3IMUHBIX CHUCTEM U CETe MOOUIbHOM
CBSI3U.

J{nst pa®oThI MpOrpaMMHOM Cpellbl K anmapaTrype MpeabsBISIIOTCS
cieayoume TpeOoBaHus:

—  MepPCOHAJbHBIA KOMITbIOTEP IDM PC, pEKOMEHIyeTCs MPOIIeC-
cop intel pentium 100MrI1 U BbIIIIE;

—  omepaTuBHas maMsATh He MeHee 16 mb (pekomenmayercs 32
mb);

—  monutop 15" (pexomenayercs 17");

—  paspemenue auciuies He Hmxke 800x600 Touek B pexume
256 1IBETOB;

—  00BeM MPOCTPAHCTBA HA KECTKOM JUCKE OMpPEACsieTCs pas-
MepoM 0a3bl JAHHBIX C KapTaMU MECTHOCTH M 00BEMOM XPaHUMBIX pe-
3yJbTAaTOB pacuera. JJisi padOThl Ips B MUHUMAIIbHON KOH(Urypaluu
TpedyeTcs okoiio 20 mb;

—  omnepanuoHHas cucteMa windows95 nnu windows nt;

DddexTuBHOCTH HCOIB30BaHUs nakeTa RPS onpenensercs:

—  JIOCTaTOYHO MPOCTHIM UHTEPPEUCOM MOJIb30BATENIS;

—  OOJBIIUM KOJUYECTBOM MojieNeil (hyHKIIMOHAIBHBIX 0JIOKOB;

—  BO3MOXHOCTBIO pa3MellaTh JIEMEHTHI CETH, a TaKXKe pelaK-
TUPOBATH KAPTY MECTHOCTH;

—  pa3HooOpa3ueM BUAOB (DYHKIIMOHAIBHBIX 3JIEMEHTOB CUCTEM
MMOJABUKHOM CBSI3U.



1. UnTepderic nporpammHoro nakeTa RPS (Radio Planning
System).
1.1 Bo3amoxknoctu nakera RPS

[Iporpammusbiii maker RPS npennasznaven miis miianupoBaHus pa-
JTMOPENICUHBIX M COTOBBIX ceTel cBA3U. RPS mo3Bosisier npoBoAuTh ya-
CTOTHOE IUIAHUPOBAHUE W BBIMOJHATH BCE HEOOXOIMMBIC PaCUEeThl IS
OIIEHKH Ka4yeCTBa CBS3U M 30H 00CIY>KHBaHUS PaUOCETH Ha OCHOBE pe-
aJBHBIX TaHHBIX O pelbed)e MECTHOCTH.

1.2 ®ynkuun RPS

—  pa3MelieHue 0a30BBIX CTAaHIMI C MPUBS3KOU 1O reorpadu-
YECKUM KOOPJMHATAM WJIU 110 MECTY Ha IIU(PPpOBOM AINEKTPOHHOU KapTe;

—  pa3MelleHue MPEenATCTBUU (HE OTPaKEHHBIX HAa HUQPPOBOU
KapTe) C MPUBSZKOMN MO reorpadUuecKuM KOOpPAWHATAM WA MO MECTY
Ha IU(PPOBOY ITEKTPOHHOM KapTe;

—  PENaKTUPOBAaHUS KapTbl MECTHOCTH MYTEM 3aJaHUsA JOMOJI-
HUTEIJIBHBIX BBICOT JISI OTAEIBHBIX THUIIOB MECTHOCTH (JIEC, TOPOJICKHE
KBapTajbl U T.11.);

—  3aJlaHie U peJaKTHpOBaHUE KapThl TpaduKka Ha paccMaTpu-
BAEMOU TEPPUTOPUH;

—  NOAJEpKKa JIOKAIbHBIX 0a3 JaHHBIX 000PYIOBaHUA: aHTCHH,
IarpaMM HAIPaBJICHHOCTH, TPUEMOIIEPEIATIYNKOB;

—  oroOpaxeHne NpoQuiisi MECTHOCTH MEXIY ABYMsI BbIOpaH-
HBIMHU TOYKAMU;

—  OINpenesieHHEe U OTOOpaKeHUE TOYEK MPSIMOM BUAMMOCTU B
3aJJaHHOM OKPECTHOCTHU 0a30BOM CTAHIINH;

—  pacyeT u 0TOOpakeHHE YPOBHS MPUHSITOTO CUTHAIA B 3a/1aH-
HOM OKPECTHOCTH 0a30BOM CTaHIIUU

—  3amaHue KO3 (UIIMEHTOB, KOPPEKTUPYIOIIUX TOTEPH pac-
MPOCTPAHEHUS, JJIsl OTACIbHBIX TUIIOB MECTHOCTH;

—  BBIBOJ PE€3YJIbTATOB PACUYETOB HA ME€UYATAIOIIEE YCTPOUCTBO;

—  npeoOpa3oBaHME IEKTPOHHBIX KapT u3 popmaTtoB mapinfo u
planet Bo BHyTpeHHMI hopMmar rps;



1.2.1 [Ina paaropenenHbIX CETEM:

—  (¢opMHUpOBaHHE PATUOIUHUNA, COCAUHSIONINX IBE Oa30BBIC
CTaHIIUU;

—  pacyer MOoTeph PACHpPOCTPAHEHHSI CUTHAIA MEXY Iepena-
IOIIEH U MPUEMHOM aHTEHHAMHU PAJUOJINHUM;

—  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 uHTephepeHINH — TMOMEX, CO3/1aBaeMbIX
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 IepeaTynka aOOHEeHTa, HEOOXOAMMOM
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 MaKCHMaJIbHOTO YPOBHS IMPHUHSTOTO CHUTHAJIA BIOJb
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.MopenupoBaHue cucTeM cBsizu B RPS
2.1 Ilopsnok pabotsl ¢ RPS:

—  3anmarp o0mIMe mapameTpsl Jjisi HOBOTO MPOEKTa, UMEHA pa-
OOUYHX KaTaJoroOB U BBIOpATh THUII MEPBOM CETU MPOEKTA.

—  OtkpeITh HOBBIM MpOEKT. lIpm 3TOM co3maercsa omnucanue
MIEPBOU «IIyCTOW» CETH.

—  YCTaHOBUTH NapaMeTpbl CETHU, BHIOPAB paMOCTaHAAPT WIH
3a/1aB COOCTBEHHBIN HA0OP CETEBBIX MAPAMETPOB.

—  Hacrpouth nmapamerpbl, OIKMCHIBAIOLIAE CBOWCTBA pPa3JIny-
HBIX THUIIOB MECTHOCTH: BBICOTY, KOI(P(DUIIMEHTHI, KOPPEKTUPYIOILIHE
MOTEPHU PACIPOCTPAHEHHUS, pacIipeiesieHue TpaduKa.

—  OcyliecTBuTh IUIAHUPOBAHUE CETU CBSI3U. B Xoje 3ToM orme-
pauuu Ha MU@POBOM KapTe pa3MelaroTcs 0a30BbIE€ CTAHIIMM U BBHIOU-
paroTcsi MX mapaMeTpbl. B pamuopenedHbIX CeTsSX YCTaHaBIMBAOTCS
CBSI3U MEXJy cTaHIUsMU (popmupyroTcs paguonunuu). [Ipu HEoOXo-
JTUMOCTH B 0a3bl IaHHBIX 000PYI0BaHUS J100ABIISIIOTCS HOBBIC DJIEMEH-
THI.

—  BrmonnuTh HEOOXOAUMBIE pacyeThl U pacreyararh (WIu co-
XpaHUTh) pe3yibTarbl. B pacueTtax BO BHUMAaHUE NPUHUMAIOTCS JIWILb
00BEKTHI, ONPEACICHHBIE B TAHHOU CETH.

B pamkax ogHOro mpoekta MOXKHO C(POpMHUPOBATH HECKOJBKO Ce-
TeW pa3HbIX TUNOB. OxHaKo, B JaHHOM Bepcun RPS Hammume gpyrux
CeTel HE YUUTHIBAETCA B pacyeTax, T.€. CETU HE3aBUCHUMBI JPYT OT ApPY-
ra.

IIpumeuanue: Tlpexnae, yuem Hauath padoty ¢ RPS, Heobxoaumo
MOATOTOBUTH HUPPOBYIO KapTy paiioHa U chopMUpPOBATH OAa3bl JaHHBIX
000pyI0BaHMUS.

2.2 Co3zpnanue poekta B RPS

IIpoext RPS Bkitouaetr B ce0s BCIO MH(POPMAIMIO, CBA3aHHYIO C
MJIAaHUPOBAHUEM PAIMOCETEN B HEKOTOPOM peruoHe (paboueit odmactu),
KOTOPBIN ompesensercs udpoBoi KapToil MecTHOCTH. J[J1s otHOTO pe-
TMOHA MOXXET OBITh CO3/]JaHO HECKOJIbKO TTPOEKTOB, HO B OJTHOM MPOEKTE
HENMb3s OOBCAMHUTH HECKOJBbKO PETHOHOB, OIPEACIAEMBIX Pa3HBIMH
U (POBBIMU KapTaMH.



[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 pe3yJibTa-
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;

—  MEpPEYCHb JOMOJIHUTEIbHBIX MPEMATCTBUM, 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, PaJAUOJIMHUN U T.1.), U3MEHEHHUE IapaMeTPOB 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, CChUTAIONINXCS 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 JIMAJIOTa) BBINOJHSIIOTCSA TaK, KaK 3TO IPHUHAITO
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.).

['MaBHOE OKHO MOKHO MEPEMEIATh JJIsl OTOOPAKEHUST PaA3IMUHBIX
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 TOUYKHU U BHICOTA TOYKHU 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 BBIBEJEHO Ha medaTh. ComepKumoe
TEKCTOBBIX OKOH MOET ObITh COXPAaHEHO B (aiine.

2.3.3 MpIimb

C noMo1po MbIK B RPS BBIMOTHSIOTCS CAEAYIOMINE JCUCTBUS:

—  BBIOOp KOMaH/I U3 TJIABHOT'O 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 MBIIITU UCTIOJIB3YETCS Ul BBIOOpa 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 3aBucumocTH OT pekuMa paboThl KypCOp MBI MOXKET MPUHU-
MaTh OJHY U3 CIASAYIONUX (popm:

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

o

€KTOB;

2N

§ -- Kypcop HaxXxOJHWTCS HaJ O0OBEKTOM B PEKHME MepeMeIe-
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 WJIM NIEPEXO0/A K CIEAYIOIIEMY YPOBHIO MEHIO CIEAYET IOMeE-
CTUTh YKa3aTeldb MBIIIA 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 - Ornepaunu ¢ TPOEKTOM (OTKPBITh, CO37aTh HOBBIM
MPOEKT, COXPAHUTh, 3aKPbITh, HACTPOUTH OOIIME MapaMETPbl MPOEKTA,
HACTPOUTH MapaMETPhI MeYaTH, 3aBepIIUThL padoTy RPS);

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

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

PenakTupoBath - PenaktupoBaHue napameTpoB 0ObEKTOB TEKY-
IICH CETH,

BoinoiHUTB - BHINIOJIHEHNE PACYETOB;
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OobopyaoBanue - Jloctyn k 6a3aM JaHHBIX 000pPYI0BaHUS;

YTunutsl - Hactpoiika o6nmx 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 IMHUKTOIpaAMMBbI AJIsI ICPCKIIOYCHUA PCIKUMOB pa6OTI)I 1 BbI-
MMOJITHCHHA YaCTO HCIIOJIb3YyCMbIX KOMAH/I. Huoxe INPpUBOANUTCA CIIMCOK
HI/IKTOFpaMM U COOTBCTCTBYOIINC UM KOMAH/IbI 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 - VYcrasosuts PEXKUM MaciITaOMpOBaHUs 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),

& - VCTaHOBHUTH PeXUM BbIOOpa MapmpyTa (MeHo IIpo-
cMoTp / BbiGop Tpacesl);

@ - BeBog nomHoi kapTel pernoHa (MmeHio Ilpocmorp
/HaBurartop);

® --  CpBur mimaBHOoro okHa BIeBo (meHio IIpocmoTtp

/TlepemecTHTh OKHO/Bi1eBO);
® - Casur riaBHOTO OKHA BrpaBo (MeHio IpocmoTtp / Ile-
peMecTUTH OKHO /BipaBo);
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# - Cnsur rmaBHoro okHa BBepx (meHto 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 - Hacrtpoiika mapameTpoB OOBEKTOB (MEHIO Y THJIM-

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,
PaMOIMHUN) U OTOOpaXEHUs Pe3yIbTaTOB pacyeTa.

[Mudposas kapTa BKIOYAET B c€0s CICAYIOITNE KOMITOHEHTHI:

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

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

—  HabGop ¢aiinoB ¢ Haanucsamu, pa3MellaeMbIMH Ha KaprTe:
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 001acTu onpenesisitoTcs HAbOpOM JTUCTOB U -
pPOBOM KapThl. Y NaJICHUE JINCTOB KapThl U3 MU(PPOBOIl KapThl HE JOMYC-
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 manHbIX npuemMonepenatdukoB (¢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 THUIl AHTCHHBI, MPUEMOIIEPEAATUYUKOB 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 JaHHBIX 00OpPYAOBaHUS MOTYT HCIOJIB30-
BATbCS B Pa3HbIX MPOCKTaX.
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Ilenp paboOThI: M3yUEHHE MOJICNICH pacIpOCTPaHEHUs paguoCUTHAJIOB,
noyiydeHue HaBbIKOB padboThl ¢ CAIIP GecnipoBoanbix cereit RPS2.

Onucanue MojaeJiei.
Mogaeas RPS

[Ipon3BoAUTCA pacyeT ypOBHS MPUHATOrO CUTHAJIA HA OCHOBE
JETATBHOTO aHaIu3a MPOodUIIa 3eMHON TOBEPXHOCTH MEX Y MepeaT-
YUKOM U TOYKOM NpueMa. Pacuer ypoBHS PUHATOTO CUTHANA B KaXKIOU
TOYKE SKBUBAJICHTECH pacyeTy JJid paJIuOJIMHUM, COCAUHSIONIEH 0a30-
BYIO CTAHIIMIO C TJAHHOW TOYKOM. YUUTBHIBAIOTCS MOTEPH B CBOOOTHOM
MPOCTPAHCTBE, MOTEPHU 3a CUET OTPAKEHU, TU(PPaKIIUU HA TIPEIAT-
CTBMSIX, BBICOTA U IMarpaMMa HAMPaBICHHOCTHA AHTEHHBI MIEPEIaTUNKA.

Moaeas Okumura-Hata

Moaenr Okumura-Hata 6s11a pa3padoTaHa Ha OCHOBE JaHHBIX
M3MEPEHUS YPOBHS CUTHAJIA MEPEAATUNKA B HECKOJIBKHUX YaCTOTHBIX
nuanazonax Tokuo u ero npuropojaax. Beibop aToro merona nanbosuee
MPEANOYTUTENEH SISl ypOaHU3UPOBAHHBIX 00JIaCTEH, TJIe PACCTOSTHUE
aHajr3a OTHOCUTEIBLHO HEBEIUKO (MeHbIe yeM 30 kM), apdexTuBHas
BBICOTA MepeIaroIieii aHTeHHbI — MeHbIe ueM 200M, 2ddexTrBHAs BbI-
COTa MPUEMHOW aHTEHHBI - MEHbIIE 4eM 1 0M U MECTHOCTh OTHOCUTEIIb-
HO TT0CKad. Mcnosib30BaHKe 3TOr0 METO/Ia [T IPYTUX CIIy4aeB Uin
MpU OOJIBIIINX PACCTOSTHUSIX MOKET OKa3aThCs HenpuemiemMbiM. Hc-
MOJIB3YS 3TY MOJIEJIb, MOYKHO BBIOUPATH TUITBI HA3EMHBIX TTOMEX —
CHET», KIPUTOPOJHAS 30HAY, KTOPOJI». DTOT BHIOOP OMPEIAETUT COOT-
BETCTBYIOIIKME BBIPAKEHUS JIJIsI 3aTyXaHUsI, 4 peIbHBIN penbed MeCT-
HOCTH HE yYUThIBaeTCs. Mojienb NpuMeHUMa TOJILKO MIPU BBICOTE aH-
TEHHBI 0230BOM CTAHIIMU BBIIIE YPOBHS KPBIIIL.

OrpanuydeHust MOJICIIN:

1) JIlmanazoH 4yacToT 150-2000MTI'
2) BeicoTa aHTeHHBI 0a30BOM CTAHITUN 30-200m

3) BeicoTa aHTeHHBI TOANTUCYUKA 1-10m

4) JlanbHOCTH 1-20xMm

Mopean Walfish-lkegami
Monene Walfish-lkegami npumensiTcst 1 pacdyera ypoBHSI TIPH-
HSTOTO CHTHAJIa B KPYITHBIX U CpeIHUX ropojax. [IpousBoaurcs pacder
ypOBHs curHana Ha ocHoBe pekoMeHmaruu COST-231. PeanpHbIil pe-
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e MECTHOCTH HE YYUTBIBAETCS, BMECTO ATOTO B MapaMeTpax MOJCIIH
YKa3bIBa€TCS TUIl TOPOACKOM 3aCTpOMKH. Mojenp ucnbpIiTaHa B Auara-
30He yacTtoT 900-1800MI 11 Ha paccTosHusax oT 100m go 3xkm. Obecrie-
YMBAET XOPOIIYK) TOYHOCTh MPEICKA3AHUS MPHU BHICOTE AHTCHHBI BBIIIEC
ypoBHS KpbIil. OmuUOKM TpeacKa3aHusi yBETUYUBAIOTCSA IPHU BBICOTE
AHTECHHBI OJIM3KOW K YpPOBHIO Kpbilll. MoJieb HE MpUMEHUMA ISl OT-
KPBITBIX YYaCTKOB, IJIe €CTh NpsiMasi BUIUMOCTb.

OrpaHu4eHust MOJICIIHU:
1) Jlnama3oH 4acToT

2) BricoTa anTeHHBI 0a30BOM CTaHIIUN
3) BricoTa aHTeHHBI aOOHEHTA

4) J1ambHOCTb

[IpenBaputenbHbIE HACTPOUKHU:
1. 3agate mapametpsl cetu: Cellular, pagunocrangapr- GSM.
Jlnst 5TOr0 HEOOXOIUMO:
a) BwiOpats nyHkT MeHI0 «CeTrb/HoBasi/Tun HOBOM ceTu» (Tae
TUII HOBOUW cetu — «Penennas», «TpankuHroBas», «CoTOBas» WU

«CDMAY).

800-2000MI '

4-50m

1-3m

0,02-5xm

0) B mosiBUBIIEMCS JUaJOrOBOM OKHE yKa3aTh OJMH U3 CTaH-
JTApTOB CETHU WJIM BBECTH TPEOyEMbIE HECTaHAAPTHBIE TAPAMETPHI.

[NapameTpu COTOEOA CETH

]|

Cerh | Cere Net

JynnercHelH pasHoC
MNonoca kadana

Tpef. cHrHan/norMesa
Hucao MHSD. KaHanoe
Hucao 4acToTH. rpynn

BHewHAA norexa

Hu#Haa yacTora nepegayyd | 935.0000 MM

BepxHana yacTora nepegayd  |960.0000 kAl

HRREL

-45.0000 Ml
200,000 Klu
il
IE— Ha noaocy
I?—
[0 a8

FPago cTaHnapt

MMT 450
AP

YN 4acToTHEIR

al
hd
raH3N0OE

25

7

Marow e

OTreHa

1].8
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2. Beiopate mecrtomnoiioxkenus 0a3zoBwix cranuuii (BC), nmas yvero
HE00X0UMO:

a) Haxonsce B pexume pelaKTUPOBAHUSI MOJBECTU 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 ceTu B OKHE BBOJIa MapaMETPOB 3aJaTh KOOP/IU-
Hatel bC, 6 coomeemcmeuu c eapuanmom:

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: nomrora 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
rnapaMETphl MeCTa/CTaHLMK I. 2 -'53-]1

MecTo | Cranusa#] ]

ECTO [ Honarara E 30-41-27 56
[w MeTra WupoTa M B0-2-35.03

CTaHuMM

WMran

[1apareTpel Mz06p. |

MecTo# 1 Mapanterpe etk |

£

Hoean Hpane CoeguHEHKA |

| QK | Cimaeqa Cnpaska
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INapamMeTpel MeCTa/CTaHLW Iiléj
Mecto CTaHuiRHE1 l
M pHeMonepenaTHME,
CT aHLL s
HaseaHue REE |Default j
AHTEHHE Moww.nep. |25.000 abra
[NpOCTPEHCTEEHHEIN PAZHOC
| Defauilt ~| 00 4 | “uecrew. [100.000 g6
Bricora ¥ K.aHan: LleHTp. vacToTa
OTH. e 00 YacToTHeIN pasHoc P
00 My [F1:980100MHz |
H atk.noH 0 rpan.
P ugepsl
Asupayr 1] rpan. | | Ha nepeaaqy P Ha npuetd
Monaprsaumra Dfaul | |Defaut =l
e
BeprukansHan Ma I_D M e 0 »
" TopWzoHTanEHas
i Mpoure noTepu |':|-':I oF  Mpowe notepw |00 gf
0K | Crmaeqa | | Cnpaexa |

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

3anate nmapamerpsl bC: ums - BS#1, uncno cekropoB 1 anTeHHa -
OMNI, BricoTa anTeHHBI (Tabmuua 1.1), moaspusaius - BepTUKAIbHA,
npreMoriepeaaTurk - (taduuna 1.1), puaeps - default.

Tabnuna 1.1
O06opyioBaHue Bapuant | |Bapuanr 2 |Bapuant 3 (Bapuant 4
ITpuemonepenatunk  |BS TRXxCV |TRxCV |BS
MomnocTh nepenar- |28 28 28 28
qypuka 1b
Bricota nmepemaromeit |50 40 30 25
aHTCHHBI, M
JansHOCTh mepegaun (15 10 5 3
KM
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JlaGoparopHoe 3a1aHue

1. TIpoBecTtu pacyeT 30HBI MPSMON BUIUMOCTH ISl 3aJjaHHON Oa-
30BOU CTaHLINH.
JJ1st aTOTO CRIEeyeT:
a) BeiOpaTh myHKT MeHIO « BBITTOTHUTD.
Bo Bknaake BeiOpaTh «PacyeT npsiMoil BUIUMOCTH» U B TIOSIBUBIIIEM-
Csl TMAJIOTOBOM OKHE BBIOPATh CTAHIIUIO C YCTAHOBJICHHBIMU JJIsI HEE
napaMeTpaMHy.

Pacuet oBaact NpAMoH BALMMOCTH

M ecTod craHyus

Nofaeume -

=
Notaswre sce -
R
ez

Cranuqa$] [site MecToltl

=

<-Yaanme

- <- Hpanqme sce

AHTEHHA Bl ™ Paccroamue  |90-0 gn
Mokazate =ony
15 ™ Lllar 1 M % ApArcl BMLMMOCTA

Hau. yran 0 rpad. ™ BHE NPAMOH BEUIHMOCTH

Yaorora  |92001 Mo || Kon, gran 360 rpad.

AE0HEHT

Oriena LTRSS

e

HaxxaB kHonky «J[00aBUTH

Pacuet cbnactn NpAMOR BMAMMOCTH

b ecTo/cTaHWMA
CraHumat [site MecTolf] | CraHumati [site Mectoll]

DoGaEMTE BCE -

<- Hganie
£- Hganite BCe

AHTEHHE WM Paccrosmme 200 km

m

1

MNokazare s0Hy

AGOHEHT 15 e 4w (¥ npAmoil BMAMMOCTH
Hau. yron 0 rpaa. (" BHE NPAMOE BHIMMOCTH

YacTtora (9801 Mo K.on. yron 360 rpa.

14 OTraeHa Morowe

u nanee «OK», npoBecTu pacueT NpsiMOl BUTUMOCTH



F2% MpoexT: Cets 1 cetn: Met001 (CELLULAR) [ == g

Opoext Cete  Pepaktwposate [lMpocwmotp  Boinonwwte  Ytunwuter OBopyaosanme Oxna  Momows

D|&|E| WHFASNN G «lo|e|s| <@

| E30-43-34.03 | NED-10-34.05 Bricota: 28 [m] [ Macurr: 1:2

2. IlpoBecTu nocaedoeamenvHulii pacuem ypoBHS CUTHaa Mepe-
naTyika 0a30BOM CTaHINH, 01 CAEOYIOuUX Moodenell PacipocTpaHe-
HUS.

2.1 Mognens Okumura-Hata

2.2 Monens Walfish-lkegami

2.3 Mogens RPS2
Jl71s1 TpoBeIeHUST pacueTOB Ha KaXKJIOM dTare He0OX0a1UMO:

a) BeiOpaTh MyHKT MeHIO « BBITTOTHUTEY.

Bo Bkiasike BbIOpaTh «PacdyeT MOKpHITHS» U B IOSIBUBLIEMCS JUATIOTO-
BOM OKHE BBHIOpaTh CTAHIIUIO C YCTAHOBICHHBIMU JJIsl HEE MapamMeTpaMu
aHasiornyHo 1n.0. la. HaxxaB kHonky «OK» npoBecTr pacyeT moKpbITUA
B COOTBETCTBHUM C BEIOPAHHON MOJIETBIO.



FES Mpoexr: Cers 1 cert: Net0OL (CELLULAR) [E=REE ™

Opoexr Cere  Pepaktupoeate [lMpocmotp  Bemonwwte  Ytunuter  OBopygosanue OwHa  [Nomowe

3. IIpoBecTr CpaBHUTENbHBIM aHAU3 MOjelel Haumboyiee ONTH-
MAaJIBHBIX JJIS1 UCTIOJIb30BAaHUS B TAHHOW TOPOJCKON 30HE

Conepsxanue otyera

1. TuTynbHBINA JTUCT C HA3BAHUEM JIA0OPATOPHOI PabOTHI, HOMEPOM
BapuaHTa, GaMUINSIMU CTYJACHTOB U TPYIIIIHIL.

2. Ilenb pa®OTHI M 3ajaHKE HA JA0OPATOPHYIO PadoTYy.

3. Pe3ynbTaThl pacueToB, MOJdydeHHbIE B I.1. 1-3 3apanus Ha gabo-
paTOpHYIO padoTy.

4. IudpoBast kapTa MECTHOCTH C pa3MmenieHHbIMU Ha Hel BC.

5. BrIBO/IBI 11O MOJTYYEHHBIM TAHHBIM PAacUETOB.
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KoHTponbsHbIE BOIPOCHI

1. BoO3MOX€H J¥ TOYHBIN aHAJTUTUYECKUN pacyeT dHEepreThye-
CKOr0 MOTEHIMAJIa paJiioKaHaja JUisl peajdbHbIX YCJIOBUN (DYHKIIMOHU-
POBaHUs CUCTEM IMOJIBUKHON PaguOCBs3U

2. UTo XapaKTepHu3yeT MOJCNIb «MaJIOTO PACCTOSHUS.

3. Urto xapakTepuszyeT MOJAEIb «OOJbIIOT0 PACCTOSHUS.

4. Ha kakue rpynmsl NoJapa3aeiisiioTCsl MOJICNIH «OO0JIbIIIOrO pac-
CTOSIHUSD.

5. B kakux mopaensx y4uThIBAIOTCSI OCOOCHHOCTH TEPPUTOPUU U
ee 3acTpoilku, HH(OpMAIUs O KOTOPBIX XPaHUTCS B CHEIMalbHOU Oa3e
JTAHHBIX.

6. Kakue monenu 0a3upyroTcs Ha pe3ysbTaTax SKCHEPUMEH-
TJIbHBIX UCCIICIOBAHUI HAMPSKEHHOCTH MOJISI.



MHWHOBPHAYKH POCCUH
denepanbHOE TOCYy 1apCTBEHHOE OI0UKETHOE 00pa30BaTENbHOE
yUpeKACHUE BBICILIEro 00pa3oBaHus

«}Oro—3amnaaHblii TOCYJapCTBEHHBIA YHUBEPCUTET»
(FO31'Y)

Kadepa KOCMUYECKOr0 IPUOOPOCTPOCHHUS ¥ CUCTEM CBSI3H

O.F. JIokTHOHOBA
2018 r.

YacTOTHO-TEPPUTOPHAIbHOE NJIAHUPOBAHHE CETH COTOBOH CBSI3H
cranaapra GSM-900

MeToauueckue yKa3zaHus
T10 BBIMIOJIHEHHIO JTa00paTOpHOM paboTer Ne 2
o Kypcy «CHCTEMBI U CETU MOOUIIBHOM CBA3W»
JUIA CTYJ€HTOB HarnpasieHus noarotosku 11.03.02
u cnermansHocT 10.05.02

Kypck 2018



YJIK 621.3.095

Cocrasurens A.E.CeBprokoB

Penenzenrt
JIOKTOp TEXHHYECKHUX HayK, npodeccop B.I". Anoponos

YacTOTHO-TEPPUTOPHATIbHOE NJIAHHPOBAHHE CETH COTOBOM
cBsisu  cranaapra GSM-900: MeToaUMYeCKUE yKa3aHUs 10 BBINOJIHE-
Huro naboparopHoit padoTel Ne 2 o Kypcy «CuCTeMBl U CETH MOOHIb-
Ho# cBa3u» / FOro-3am. roc. yH-T; coct. A.E.CeBprokoB. Kypck, 2018.

20 c.

CopeprkaT METOJUYECKUE YKa3aHHs 1O BBIIOJHEHHUIO TabopaTopHO# pabo-
Thl Ne 2 «HacTOTHO-TeppUTOPHAIBHOE IUIAHUPOBAHKE CETH COTOBOM CBSI3H CTaH-
napra GSM-900» no xypcy «CHcTeMbl i ceTH MOOHIIBHOM CBS3HY.

Mertoauyeckre yKa3aHHS COOTBETCTBYIOT TpeOOBaHUSIM THUIIOBOM MpOrpaM-
MBI, yTBepkaeHHOH YMO no HanpaBieHHIO MoAroTosku «MHdoxoMMyHHUKaLIK-
OHHBbIE TEXHOJIOTMH ¥ CHCTEMBI CBSI3M» M crneuuanbHocTH «MHDopManmnonHas
6€30MacHOCTh TEJIEKOMMYHUKAIIHOHHBIX CHCTEM, paﬁoqeﬁ IIpOrpaMMBl THCIIH-
ruHbl «CHCTEMBI U CeTH MOOUIIBHOM CBA3MY.

[IpenHa3Ha4yeHsbl AJid CTYJAEHTOB HanpasieHus noarotoBku 11.03.02 u cre-
ansHocTH 10.05.02 ouyHOM U 3204HOM (hopM 0OyueHus!.

TekcT neyaraercs B aBTOpCKOﬁ PCIaKIHn

IToanucano neuats {.0¢ ®opmat 60x841/16.
Ven. mew. 1. 1,2. Yu.-u3a. a.1,1. Tupax 100 sx3. 3akas %8,%/. becnnatHo
FOro-3anaanelit rocy 1apcTBEHHBIN YHUBEPCUTET.
305040, r. Kypck, yi. 50 et Oktsa6ps, 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 BOITPOCHI

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 ONPEACICHHBIX ACHCTBHM
MPEJICTABJICHbl COOTBETCTBYIOIINE OCHOBHBIC TECOPETHUUYECKHUE IMOJI0XKE-
HUsA. MeTonnueckue ykazaHusl MOMOTYT CTYJIEHTaM B U3YUYEHUHU TpPaK-
THYECKOT0 MaTepHaia U MpUOOPETEHUH HABBIKOB PEIICHUS KOHKPETHBIX
MPaKTUYECKUX 3a7ad.

[Iporpammusbiii nakeT RPS npencrasnser coOoli cpeny, mMo3Bos-
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:

—  TEPCOHAJBHBIA 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 OMpeesieTcs 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 UHTEPHEUCOM MOJIH30BaTENS;

—  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 mporpammuoro 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
OIICHKM Ka4eCTBA CBA3HU W 30H 0OCITY>XKMBaHUS paIMOCETH 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;

—  ONpEACIICHHE U OTOOPAKEHHE TOYEK MPSIMON BUAMMOCTH 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 M1€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
MJJAHUPOBAHUEM PAJUOCETE B HEKOTOPOM peruoHe (padoueit obnactu),
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 pe3yJibTa-
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;

—  MEpPEYCHb JOMOJHUTEIbHBIX MPEMATCTBUM, 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, PaJUOJIMHUN U T.1.), KI3MEHEHHUE IapaMeTpPOB 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, CChUTAIONINXCS 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 JIHAJIOra) BBIMOJHSAIOTCSA TaK, KaK 3TO IPHUHAITO
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 JIsl OTOOPAKEHUST Pa3IMUHbBIX
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 TOUYKHU U BHICOTA TOYKHU HAJl 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, UMEIOLIETO 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 MU CO3/1aHUN 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 JJIsl 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 3aBrucumocCTH OT pekuMa paboThl Kypcop MBI MOKET MPUHU-
MaTh OJHY U3 CIASAYIONUX (popm:

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

o

€KTOB;

2N

§ -- Kypcop HaxXOJHWTCS HaJ OOBEKTOM B PEKUME MEpeMeIe-
HUSA OOBEKTOB;
W

KypCOp HaxOJUTCsS HaJl OOBEKTOM B PEXUME BbIOOpA 00b-

BUJI Kypcopa B PEKUME MaCIITAOUPOBAHUS KapThi;

-- BUJ Kypcopa B pekuMe BbIOOpa JTUHUMA U MPSIMOYTOJIBHBIX
oOJ1acTei.

2.3.4 I'maBHOE MEHIO

B RPS ucnonb3yercsa nepapxudeckas cucrema MeHro. s Beioopa
JNEUCTBUS WJIU MEPEXO0/a K CIENYIONIEMY YPOBHIO MEHIO CIEAYET IMoMe-
CTUTh YKa3aTeldb MBIIIA HaJ COOTBETCTBYIOIIMM ITYHKTOM MEHIO H
HaXKaTh JICBYIO KHOMIKY MBIIIH. J[j1s BO3BpaTa Ha MPEAbIAYIIUN YPOBEHb
MEHIO CIeIyeT Haxkatb Ha kinaBuiny “Esc”. Hwxke mpuBomutcs mepe-
YEHb ITYHKTOB IJIABHOTO MEHIO.

IIpoekr - Onepanuu ¢ TpoOeKTOM (OTKPBITh, CO34aTh HOBBIN
MIPOEKT, COXPAHUTh, 3aKPbITh, HACTPOUTH OOIIME MapaMeTpPbl MPOEKTA,
HAaCTPOUTH MapaMeTphl IeYaTu, 3aBepiIuTh padboty RPS);

Cetp - Co31aHHE HOBOM CETH B TEKYIUEM IPOEKTE, MEPEKIFOYE-
HUE MEXAY CETSIMH, PEIAKTUPOBAHUE OOIINX MapaMeTPOB CETH;

Bun - BoiOop Busia 0TOOpakeHUsI KapThl MECTHOCTH, BBIOOp Mac-
mTaba KapThl, BKJIIOUYCHUE (BBIKJIIOYEHHE) OTOOPAKECHHUS PE3yIbTaTOB
pacyeros;

PenaktupoBath - PenakTupoBaHue mnapameTpoB OOBEKTOB TEKY-
IIEH CETH;

BbInoJHUTD - BBINIOJTHEHHUE PACUETOB;
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OobopyaoBanue - Jloctyn k 6a3aM JaHHBIX 000pYI0BaHUSI;

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 paciiojaracrcCga I1oa I ITaBHbIM MCHIO H
COACPIKUT MHUKTOIPpaAMMBbI IJIA ICPCKIIIOYCHUA PCIKUMOB pa6OTI)I U BbI-
MMOJITHCHHA YaCTO HCIIOJIb3YyCMbIX KOMAH/I. Huoxe INPpUBOANUTCA CIIMCOK
HI/IKTOFpaMM U COOTBCTCTBYOIINC UM KOMAH/IbI MCHIO:

X --  Co3xarb HOBBIIA npoekT (MeHio IlpoexT /HoBblii);
- OTKpbBITh CymiecTBYIOIUMNA MpoekT (MeHIo IIpoekTt
/OTKPBITS);
d Coxpanutb npoekt (MeHio IIpoexT /CoXpaHuTh);
"‘

--  YCTaHOBUTb PEXUM CO3JaHUSA/PEaKTUPOBAHUS Mapa-
MeTpoB 00beKTOB (MeHI0 [IpocMoTp/Peskum perakTHPOBAHUSA);
®-- VcraHoBuTh pexxum mnepemMenieHus o0bekToB (MeHto Ilpo-
cMoTp / Pesxkxnm mepemenieHust);
£ --  YCTaHOBUTH PEXUM MaCIITAOUPOBAHUSA KapThl (MEHIO
IIpocmoTp / Peskum macimradbupoBanmusi);
M --  VCTaHOBHTb PeXHM BBIOOPA MPSIMOYTOIBHON 06IaCTH
(meHto [IpocmoTp /BoIGop nMpsAMOyToJLHUKA);
--  YCTaHOBUTH PEXKUM BBIOOpA JIMHUM JUJISI TTOCTPOCHHUS
npodus (merto IIpocmoTtp /Boridop auHum),

¢ --  VcTaHOBUTH pexuM BbIOOpa MapmpyTa (MeHo IIpo-
cMoTp / BbiGop Tpacesl);

©® - BoBox momHol KapTtel peruonHa (mento IIpocmoTp
/HaBurartop);

® --  CpBur rimaBHoro okHa BIeBo (MeHio IIpocmotp
/TlepeMecTuTH OKHO/BJ1eBo);

® - Casur riaBHOTO OKHa BrpaBo (meHto 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 HUCIIOJIb3YETCA IJi pa3MenieHnus 00BbEKTOB (CTaHIUH,
PaJMOIMHUN) U OTOOpaXE€HUsI pe3yIbTaTOB pacuera.

[Mudposas kapTa BKIOYAET B c€0s CICAYIOITNE KOMITOHEHTHI:

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

—  Habop BekTopHBIX (DailiioB, ONMHUCHIBAIONINX JTUHEHHBIE 00b-
EKTBI: PEKH, TOPOTH, JIMHUH JICKTPOIIepe1auu U T.11.;

—  HabGop ¢aiinoB ¢ Haanucsamu, pa3MellaeMbIMH Ha KaprTe:
Ha3BaHUWs HACEJICHHBIX ITyHKTOB, PEK, 00BEKTOB U T.II.

—  Omnmcanue KapThl: pa3Mep JUCTa, MacIITad, KOOPAUHATHI JIH-
CTOB KapThl, THI MPOCKIINH, B KOTOPOU MOJTydeHA KapTa.

Pa3Mepsbl paboueii 001acTH ONpenessitoTes HAbOPOM JIUCTOB U (-
pPOBOM KapThl. Y NaJICHUE JINCTOB KapThl U3 MU(PPOBOIl KapThl HE JOMYC-
KaeTcsl.

2.5 ba3e! nanusix RPS

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

— ba3za paHHBIX aHTEHH C JUarpaMMaMH HaIpaBJICHHOCTU
(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 MHULIMATIM3aluU apaMeTpoB cTaHuu. [Ipu co3znannm
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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[lenb paboThI: IPpUOOPETEHNE HABBIKOB PAa0OTHI ¢ U(POBOM Kap-
TOW MECTHOCTH; BBIMIOJHEHUE PACYETOB, HEOOXOIUMBIX JIJISl OLICHKH Ka-
YeCcTBa CBSI3M W 30H OOCIY)KMBaHHS PaJMOCETH HAa OCHOBE pPEAbHBIX

JTAHHBIX O pelibe)e MECTHOCTH,
[IpenBapuTebHbIE HACTPOUKH:

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

J{1s1 5TOr0 HEOOXOAUMO:

a) BreiOpats nyHkT MeHIO «Cetrb/HoBasi/Tun HOBOM ceTu» (Tae
TUII HOBOW cetu — «Penennas», «TpaHkuHroBas», «CoToBas» WU
«CDMAY).

0) B mosiBUBIIEMCS JUaJOrOBOM OKHE yKa3aTh OJHMH M3 CTaH-
JapTOB CETH WJIM BBECTU TpeOyeMble HECTAaHAAPTHBIC MAPAMETPHI.

NapameTpw coTOBOA CETH |
Cerk IEETb M Paomo cranaapt
HustHAR 4acToTa nepenayu IW MM NIT 450 =
BepxHAA YacToTa Nepenaqid Im kM AMFS ll
NynnescHei pasHoc IW MMy YHCno YACTOTHER KaAHAN0E
Monoca kaHana IW k.l IT
Tpef. cHrHan/norMesa ISD— ak Monows
Hucno MHD. KaHanoe IE!— Ha nonocy
Yy YaCTOTH. Fpynn I?— OTtteHa
BHewHaa normexa Iw ak oK

2. BeiOpats mectomonoxxenus 0a30Bbix ctanumii (BC), mms gero

HEO00XOIUMO:
a) Haxomsace B pexmme pelaKTHPOBAHHS MOJIBECTH Kypcop K
MECTY pa3MelIeHHs IPUEeMOIIepEeIaTIMKOB Ha KapTe M Ha)XaTh JICBYIO

KHOIIKY MBIIITH.
0) B nosiBuBIIEMCs: MeHIO BBIOpaTh MyHKT «HoBOE MecTo»

HoBoe mecTo

Hosoe NPENATCTEME
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B) B coToBOil ceTu B OKHE BBOJIa MapaMETPOB 3a/aTh KOOP/IU-
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 (Tabmuma 1.1), moispu3anus - TOPU3OHTAIb-
Has, mpueMornepeaaryuk - (tadauna 1.1), dunepsr - default.

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

- anrearaa OMNI;

- TIOJISIPU3aLIUs TOPU3OHTAIbHAS.

KoopauHaTe! mo3unmii AGOHEHTOB, yaJeHHbBIX HA 35 KM (MakcH-
MaJbHBIA paauyc coTl it 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 3aaHue

1. IlpoBecTu aHanu3 peibeda MECTHOCTU: OLICHUThH MOTEPHU IPHU
pacrnpoCTpaHeHUU 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,
nbMm) B n1ByX pasznuuHbiX MecTax (AOoHeHT #1, AGoHeHT #2), Haxo/s-
HIMXCsl Ha paccTostHUuM 35 kM oT BS#3, u cpaBHUTH €ro ¢ 4yBCTBUTEIb-
HOCThIO TpueMHuKa aboHeHTa (-100 nbm), 1aTh pekOMeH AU OTHOCH-
TeJIbHO BhIOOpa (3ameHbl) mpueMonepenaaTunkon bC.

Jitst aTOTO Cenyer:

a)  Haxare kHONKY \JHa HHCTPYMCHTAIIbHOI [AHENIH [POrpam-
MBI.

06) IlogBectu Kypcop, NMPUHUMAIOIIUN B ATOM cliydae (Gopmy

¥ , K 0a30BOI CTaHIIMHU, B 30HE OOCTY>XMBaHUS KOTOPOU HAXOIUTCS
MpeJinoJjiaracMblii aDOHEHT.

B) JlobuthCs TOTO, 4TOOBI KYpCOp OKasaJics TOYHO HaJ HYKHOU
0a3oBoi craniuei. [Ipu3HakoM MPaBWIBHOTO PAaCIOJIOKEHUS Kypcopa
CIIY)KUT U3MEHEHHE ero (OpMbI, KOTOpasi IpUHUMAET BU [ .

r) B mMomeHT, Korjma Kypcop nmpuHUMaeT Ghopmy {m , HOKaTh
JICBYI0 KHOTIKY MBIIIK W, HE OTHYyCKas €€, MOJBECTH Kypcop K TOUKE
PacCIoJIOKEHUS PeIIoIaraeMoro aboHeHTa.

Tpa-::-::a: Cekropiil-DefaultUszer _|ol x|
flialed = Qs
2001 MoTepit: 150.5 [0E]
375 Yactora:  869.0 [MIu]
Mp.curHan:-122.5 [aEMm]
280 Cp. BECOTE! 220 [M]
CHKO: 10 [M]

125

0

0.0 0.7 1.5 22 2.0 3.7 4.5 52 8.0 [km]
Mep. CexTopk! Ha=30 k=133 Mp.:CefaultUser Ha=1.5

| BucoTa: 193(+300 [M] | d1:3.7 fem] | d2: 2.3 [um] | MpocesT: 1.1 | Wiar: 33 [m] |

[Ipoananu3upoBaTh XapaKTEPUCTUKU PAAUOJIUHUM, HCIIONb3YS
CJIETyIOLIUE TPOLEIYPHI:

—  Haxaruem Ha KHOTIKY MOJIyYUTh UHPOPMALIHIO O TOM,
Kakol Qakrop (aAudpakuus, OTpaxkeHUE U T.]I.) KAKOM BKJIAJ BHEC B IO-
TE€pU PACHpPOCTPAHEHMs] CUTHANIA; K TAaKOMY K€ pe3yJbTaTy NPUBOIAUT
BBIOOp TIyHKTa MeHI0 «Bbimosnuth/IloTepu paauoJuHum» C mocie-
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IYIOIIUM YKa3aHUEM HYXHOW paJNOJIMHUU, WJIM BHIOOP MyHKTa 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 PAJUOJIUHUN JIOMOJHUTENIBHO MOJYYUTh JAHHBIE, COOTBETCTBEHHO,
0 TmepBoi 30He DpeHensi, JUHUM YPOBHS U TOYKE OTPAKCHUSI CUTHaIa
(ecyiv OHM €CTh).

6) HaxaTueM Ha KHOTKY & & MpOaHANM3MPOBATH XapPAKTEPUCTH-
K1 OOpaTHOW PaMOIMHUM — OT NepeJlaTyMKa KOHEUHOU TOYKH (B 3TOM
Cllydyae OH TMOMENIAeTCs B JIEBYIO TOYKY MNpoduis) A0 NpPUEMHHKA
HayaJbHOW TOYKH, KOTOPBIA B 3TOM CJIydae MOMEIIAETCS 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 Pa3IMUHbIX (PaKTO-
POB B MOTEPU PACIIPOCTPAHECHUSI CUTHAA (TO K€ CAMO€ MOXHO CJIeJIaTh
nmyTeM BbIOOpa myHkTa MeHio «lloTepu oOpaTHON paguoMHUNY», BO3-
HUKAIONIIETO MPU HAXKATUU MPABOM KHOIKHW MBIIIN HAJl aHATU3UPYEMOU
paMOJIMHUEH ).

2. BIMOJHUTE pacyeT mo m. | mpu HaTU4YUU TMPENSITCTBUS B BUJIC
ropsl (mountain) Beicotoit 450 M, mmmHON u wmpuHOUW 1000 M. ITpo-
ananu3upoBath penbed mectHoctu (Tpacca: Cexkrop#l, Ilp.curnadn,
nbwm). JIns co3ganus MPENnsSITCTBUS EPEMECTUTH KypCOpP MBIIIHN K TOUKE
pa3MElIEeHNs] TPENATCTBUSI U HAXaTh JIEBYIO KHONKY. BbrIOparh MyHKT
MeHio «HoBoe mnpensTcTBue». Ha skpaHe NOSBUTCA aUANOr IS
HAaCTPOWKHU mapamMeTpoB mpenarcTBus. HacTpouTs mapameTpsl npernsT-
CTBUSL.

3. IIpoBecTn aHanu3 HaJIUYMUS U OTCYTCTBHUSI CBSI3U JJIsI TPEX 3a-
JAHHBIX cTaHIUU. [{1s1 onpeneneHust 30Hbl HAIM4YUS (OTCYTCTBHUSI) CBSI3U
i 3agadabeIX bC HeoOXoauMo:

B) Haxarp Ha HHCTPYMCHTAIBHOIN NAHENM 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) 110
HY>KHBIX pa3MepOB, IOCIIE€ YEro OTNYCTUTh KHONIKY MbIIK. Ha skpane
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MOSIBUTCS 00J1aCTh MPSIMOYTOJIBHON (POPMBI, OTpaHUUYCHHAS! YEPHBIM
KOHTYPOM.

e) Haxonsce B pailoHe CO3JaHHOW MPSMOYTOJILHON 00JacTH

(mpu mMomajaHUXM B 3TOT palioH Kypcop HpUHUMAET ¢dopmy " )
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 pPETUOHE (BbIje-
JIUTh Ha3BaHHME HYKHOM CTaHIMU() M HAKATh KHOMKY «<<J[00aBUTH))

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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4. Tlpon3BecT BCIOMOTATEIbHBIE PacyeThl IMOTEPh IPU PaCIIPO-
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).

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

5. [IpousBecTu pacder uncia KaHajaoB 0a30BOM cTaHIMM (TabauUIA
1.2). Ins pacyera yucia kaHaioB bC HaBecTH ykaszaTeslb 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 ¢ pa3MmenieHHbIMU Ha Helt BC, mpe-
MATCTBUSMU U a0OHEHTaMH.

5. BBIBO/IbI O MOJIYYEHHBIM JIAHHBIM 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 Tumbpl mpensTCTBUIM Ha Tpacce BBI3BIBAIOT HAMOOJIBIIINE TI0-
TE€PU MOIIHOCTH CUTHaJIA?
. Kakue mapameTpsl BXOasIT B Mojieib OxaMmyphl?
. Hanre onpenenenue 30061 QpeHes.
HazoBuTe OCHOBHBIE METOJIbI PA3HECEHHS TPU PA3ZHECEHHOM
npueMe.
7. laliTe onipenenenue 1UQppakiiuy pagroBOJIH.

o U~



MHHOBPHAYKHU POCCUHAN
DeepaibHOE rOCyJapCTBEHHOE OKOKETHOE 00pa30BaTEIbHOE
yUpexIAEHUE BbICIIEro 00pa3oBaHus

«HOro—3amaaHblil rocy 1apCTBEHHBIM YHUBEPCUTET
(FO3I'Y)

Kadenpa kocMuyeckoro mpuOOpOCTPOCHUS U CUCTEM CBSA3U

= YTBEPXJIAIO
TR ﬁ TPOPEKTOP —
YopENTOP 110 yuebHolt pabore

O.I'.JlokTnoHOBA
2018 r.

YacTOTHO-TEPPUTOPHAJIbLHOE IJIAHUPOBAHHE CETH COTOBOIA
CBSI3M, JJIEKTPOMATrHHTHAsi COBMECTHMOCTH M IOTepH MpH

pPacnpoCTPpaHEHHH B  CeTAX COTOBOH CBfI3M  CTaHJAapPTOB
GSM u CDMA

Mertoanueckue ykazaHus
I10 BBINIOJIHEHUIO J1abopaTopHoii paboTsr Ne 3
no Kypcy «CHUCTEMBI U CETH MOOMIIBHOM CBSI3M»
JUI CTYA€HTOB HanpasyeHus noarorosku 11.03.02
u cneuranpbHocTy 10.05.02

Kypck 2018



VJIK 621.3.095

CocraButens A.E.CeBprokoB

Peuensent
JIoKTOp TEXHUUYECKUX HaYK, popeccop B./". Anoponos

YacToTHO-TEPPUTOPHAJIbHOE [JIAHUPOBAHHME CeTH COTOBOIA
CBSI3H, JJIEKTPOMATHUTHAsi COBMECTHMOCTb M IOTEpPH TpH
pacHpoCTPaHEHHH B CeTSX COTOBOIl ¢Bsi3UM cTtaHaaproB GSM wu
CDMA: MeTroAuuYecKue YKa3aHUs [0 BBIIOJHEHUIO J1abopaToOpHOM
pabotel Ne 3 mo kypcy «Cuctembl U ceTh MOOMIBHOM cBs3u» / FOro-
3arm. roc. yH-T; cocT. A.E.CeprokoB. Kypck, 2018. 11 c.

CogmepxaT MeTOAMYECKHME YKa3aHHS IO BBIIOJIHEHUIO J1abopaTOpHOM
paboTtel Ne 3 «YacTOTHO-TEpPUTOpPHATIBHOE IJIAHUPOBAHUE CETH COTOBOM CBS3H,
3JIEKTPOMAarHUTHasE COBMECTHMOCTb M IIOTEPH IIPH PACHpPOCTPAHEHUHM B CETAX
cotoBoii cBsa3u craHmapToB GSM u CDMA» no kypcy «CucTeMbl W CeTH
MOOUJIEHOH CBSI3U.

Meronuyeckue  yKazaHMsT ~ COOTBETCTBYIOT  TpeOOBaHHSIM  THUIIOBOM
IIpOrpaMMbl,  yTBepkIeHHOH YMO  no  HampaBleHHIO  TOATNOTOBKH
«H(bOKOMMYHHUKALIUOHHbIE TEXHOJOTHH H CHCTEMBI CBS3H» M CIELUATbHOCTH
«Mudpopmanrontas 0e30nacHOCTh TENEKOMMYHHKAIIMOHHBIX CHCTEM», pabodeit
IIPOrpaMMBbI JUCHUIIIUHBL «CHUCTEeMBI U CETH MOOMIIBHOM CBSI3W».

IIpennasHaueHbl U CTYIAEHTOB HampaBieHHs noarotoBkd 11.03.02 u
cnenuanbHocTd 10.05.02 04HOI 1 3a04HO Popm 0OyUeHHs.

TexcT mevaraercst B aBTOPCKOM peakiuu

ITonnucano B nevats (.02 Dopmar 60x84 1/16.
Yen. ney. 1. 0,64. Yu.-uzn. 1.0,58. Tupax 100 sk3. 3aka3 882 . Becruiato
FOro-3anagHelil rocy1apCTBEHHbIM YHHBEPCUTET.
305040, r. Kypck, yi. 50 net Oxtsi6ps, 94
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[enb paboThI: pa3melieHre 0a30BbIX CTAHIIMI HA IUPPOBOM KapTe
MECTHOCTH; BBIMIOJIHEHHE PACUE€TOB, HEOOXOAUMBIX i OLEHKHU
AIEKTpOMAarHUTHOM coBMectuMoct (OMC); pacdeTr mnoTrepp B
aTMocdepe U Ha JIePEBbsIX.

[IpenBapuTebHbIE HACTPOUKH:

1. IToctpouTts aBe cetu (GSM «Cetb Nel» u CDMA «Cetb No2y).

Jlnst 5TOr0 HEOOXOAUMO:

a) BpiOpars nmyHkT MeHI0 «Cetb/HoBas/Tun HOBOM ceTu» (rae
TUII HOBOW cetu — «Penelnasy, «TpaHkunrosas», «CoToBas» WIU
«CDMAY).

0) B mnosBuBIIEMCS JIUaJOrOBOM OKHE YyKa3zaThb OJUH U3
CTaHJIapTOB CETH U BBECTU TpeOyeMbI€ MapaMeTPhI.

lNapaMerpwM COTOBOR CETH |
CeTh | Cere et Panun cTaHmapT
Hu#HAR YacToTa Nepenaq9 IEIEE.EIEIEIEI bl HMT 450 =
BepxHAA yacTOTa NEpEmaqM IEIEEI.EIEIEIEI kAL, AMFS j
Jynner.cHEIR pasHoc |-45.EIEIEIEI Mry | | MEN0 HECTOTHBIX KaHAN0E
Monoca kaHana |2EIEI.EIEII:I kI 125
Tped. cUrHan/norexa IEI.EI ab
Marow e |

Hucao 1HD. KaHaNoE IB Ha nonocy
Hucno YacToTH. rpynn I? Urtera |
B I-EEEI.EI b

HELIHAA Nokdeka a

2. BoiOpaTts mMecTonosioxkenus 0azoBbix ctaHuuii (BC), mns yero
HEOOXOIUMO:

a) Haxopmsace B pexxuMe pelakTUPOBaHUS MOJIBECTH Kypcop K
MECTY pa3MeEIIEHUs] MPUEMOIEPEIaTYNKOB Ha KapTe€ W HaXKaThb JIEBYIO
KHOTIKY MBIIIIH.

0) B nmosBuBmemMcs meHto BIOpaTh myHKT «HoBoe mecTo.

Hoeoe rmecTo

Hoeoe NPENATCTEHE




B) B cotoBoii cerm B OKHE BBOJa IIapaMEeTPOB 3aJaTh
koopauHatel bC:

[4 15 & |
Hoarora IE 371639
WipaTa IN 56-17-58
Yuecno cexto pOE
MNaparerpel uaobp

3
% [NapamMerpil METKH |
4 )
12

ok I OTrEHa | I EHMERMTE: Cnpaska |

— BS#1: nomrora E 30-27-45.51, mupota N 59-56-19.22
— BS#2: nomrora E 30-22-6.04, mmpota N 59-52-35.88
— BS #3: nomrora E 30-17 - 43.11, mmpota N 59-56-22.30
— BS#4: nonrora E 30-23-22.58, mupoTa N 60-0-5.63

— BS#5: nonrora E 30-34-4.91, mupota N 59-59-53.31
— BS#6: noxrora E 30-37-1.31, mupoTta N 59-56-13.05
— BS#7: nonrora E 30-33-8.34, mupota N 59-52-48.20



JlabopatopHoe 3aj1aHue

1. IlpousBecT pacyeT 3SJIEKTPOMArHUTHOM COBMECTUMOCTHU
cetu GSM, a7 yero BeIOpaTh MyHKT MeHIO «CeTh/Bb100p cetu/cets 1»,
a janee BbIOpaTh MYHKT MeHIO «CeTh/BBIOOp ceTu» M B MOSIBUBIIEMCS
OKHE yKa3aTh UMS CETH, K aHAJIN3y KOTOPOU TpeOyeTcs mepeTHu.

1.1. TlpousBecTu pacyeT HJIEKTPOMArHUTHOM COBMECTUMOCTHU
cetu GSM i Mozenu B BHUAE TPEXIIEMEHTHOTO KjacTepa s
HECEKTOPUPOBAHHBIX COT.

BmtGop ceTH |
Metdlz [RELAY

OTrieHa |

Bri6pats Brinanky "Cetb-Ilapamerpri-Uuciao 4acTOTHBIX rpym: 3»

MapameTpbl cOTOBOR CeTH u

CeTe fCere 1 Faguo cTaHaapT

Hus#Haa yacTora nepenaqu9 ISEE.DDDD LI
BeprHAR 4acTOTa NEpEa a4 ISED.DDDD =l
kAl

JunnekcHeld pasHoc |-45.EIEIEIEI

:

m Yucno 4aCTOTHER KaHanoe

Maonoca kaHana IEDD.DDD (AT 125
Tpef. curHan/noresa 15.0 ab

Morowk |
Yucno vHD, KaHanoe I'I Ha nonocy
Yuzno 4acToTH. rpynn 3 OtrieHa |
BHEWHAA notera I-EISE!.D ab

1.2. TlpousBecTH pacyeT 3JIEKTPOMArHUTHOM COBMECTUMOCTH
cet GSM 11151 Mozienu B BUJIE YETBIPEXAIEMEHTHOTO KacTepa.

a) BniOpats Bknaaky «Cetb - IlapameTpsl - UHCIO 4aCTOTHBIX
IPYII» U B MOSBUBIIEMCS JUAJIOTOBOM OKHE BBINOJHUTH ONEpPALNU
corjacHo ILI. 1.1. B COOTBETCTBHM C HOBBIMU MCXOIAHBIMU JAHHBIMU |
Yucno gactotHbIX rpymm - 4 (BS#1 - wactornas rpynma 1, BS#2, BS#5
-yactoTHasa rpynna 2, BS#3, BS#6 - wactoTHas rpynmna 3, BS#4, BS#7 -
yacToTHas rpynma 4).




lanee He0OXOAMMO BBIOpaTh MeECTa PACIOJOKEHUNH O0a30BBIX
NOJABEAS KypCOp MBI HaXaTh JIEBYIO KHOMKY. B

CTaHIIUM,

IIOABUBLIEMCS

AUaJIOTOBOM

OKHC

OTPEIAKTUPOBATH

IpUeMoIIepeIaTYINKOB 0a30BbIX CTAHIIHIA,

MapameTpbl MecTa/craHLan

)

napaMeTpbl

Mecto 1 |
— AHTEHHA — MNpUEMONEpERATHMHE
Detault ;I
Beicora
T, CERI |3D.D v MonApKsaLHa MowH. nep. |28.DDD aEm
B
Hak.noH ID rpaa. LRI YyecTemT. I"IDD-DDD abEm
" TopWsoHTanEHaA
BzryT IU rpag. YacToTH, rpynna |2
PLgepkl
Ha nepeaauy p Ha npueta
IDefauIt LI IDefauIt LI
ana ID t ana IU i
Mpo4me noTep ID-D ab Mpodme noTep ID-D ab
oK I Omvena | [pHtdeHATE | Crpasxa |

J

mocJje 4ero BbIOpaTh BKIAAKY «Bbimosuuts — Pacuer OMC» u B
MOSIBUBIIEMCSl TUAJIOTOBOM OKHE BBIOpATh JUIsl pacuera MPUEMHUKU U
nepeaaTIYuKu 0a30BBIX CTAHIIMIA.

Pacuer BJ'IEEI'POMBI'HM'HW" COBMECTHUMOCH

MNepegammkn | MpuEmHia

— DacTynHels

. e

r BeIBpaHHEIE 4NA pacyeTa

BriGpare »> |

QK Cmvena

[pHMEHITE




1.3. IlpousBecTu pacyeT HJIEKTPOMArHUTHOM COBMECTUMOCTHU
cetu GSM nng Moaenu TOBTOPHOTO MCIOJIB30BAaHUSI YacTOT B
TpexcekTopHBIX coTax. (Cerb - [Tapamerpsl - UMCIIO YaCTOTHBIX TPYIIIL:
9), mis yero BBINOJHUTH oOmepanuu corjacHo 1m.m. 1.1 m 1.2 nusa
CJIEIYIOIINX UCXOIHBIX JAHHBIX:

- BS#1 — vactornsie rpymisl 3,9,6;

- BS#2 — vactornsie rpynmsl 1,7,4;

- BS#3 — wactornsie rpymisl 2,8,5;

- BS#4 — vactornsie rpynmsl 1,7,4;

- BS#5 — vactornsie rpymimsl 2,8,5;

- BS#6 — wactornsie rpymnmsl 1,7,4;

- BS#7 — vactotHsble rpymisl 2, 8, 5.

2. IlpousBecTu pacyeT AIEKTPOMATHUTHON COBMECTHMOCTH CETHU
CDMA (IS-95) ans monenau MOBTOPHOTO HCIOJNB30BAaHUS YacTOT B
TPEXCEKTOPHBIX coTax. /[l TpoBeIeHWs pacuyeToB  HEOOXOIUMO
BoIIOHUTG oneparwu it «Ceru 2» (CDMA) ananoruuno .. 1.1 — 1.3,

3. IlpoBecTtu CpaBHUTENBbHBIA aHAIW3 YPOBHEW CHUTHAJIOB OT
yIAJICHHBIX CTAaHIMA B TPEXCEKTOPHBIX COTax ISl JABYX Pa3IMYHBIX
CTaHJIapTOB.

4. IlpousBectu BcroMoratenbHble pacueTbl cetd GSM u cetn

CDMA B TpexcektopHbix coTax (YTwmTel - BcmomorarenbHbie
pacyeThl) U B MOSABUBIIEMCS THAJIOTOBOM OKHE:!
Loss calculator &u
Yeounenwe napabonuyeckoi BHTEHHE!
COST 231 Walfish-lkegami I MoTepu Ha oEpest X

MNoTepw B aTMochepe I OueHia YyBCTEBATENLHOCTH COST 231 Hata

— Maparerpel

Yacrora |M My,
FPaccroanue I'I 0.00 KM
BnaskHocTE I'IEI.U rim3

BemmcauTe |
Maorep ID.DD ok

OK I Cmiena MpHMEHITE




BbIOpaTh «IloTepu B atMocdepe» u mpoBECTH pacueThl B COOTBETCTBUU
CO CIEAYIOUIMMU UCXOIHBIMU JAHHBIMU:

a) Ilorepu B armocdepe Ha COOTBETCTBYIOIIMX YaCTOTax

Tab6muma 2.1

3
(Tabnuua 2.1) rpu 3aJaHHOM PacCTOSIHUU U BiaXHOCTH 10T/M

Howmep BapunanTa

Paccrosinue, km

Yacrtotel, MI 11

1

5

2 10
3 20
4 35

450, 900, 1900, 2400,
5200

0) motepu B aTMocepe i COOTBETCTBYIOIIUX PACCTOSHUM

Tabmuna 2.2

(Tabnuna 2.2) mpu 3aaHHON YacToTe U BaaxHocTH 10 /M,

Howmep BapuanTa

Yacrotel, MI 11

Paccrosinue, km

1

900

2 1900
3 2400
4 5200

5,10 20,35, 50

B) BriOpate «lloTepu Ha JepeBbAX» U B TOSBUBIIEMCS
IMAJIOTOBOM OKHE

lEA~=)

Loss calculator

YouneHwe napatonWYeckoil aHTEHHLI
MoTepn B a™ochepe | OueHKa YyBCTEMTENEHOCTH | COST 231 Hata |
COST 231 Walfish-lkegami MoTepw Ha nepesbsx

MapateTpel

YacTara Im M,
BricoTa I‘ID.D M
BetmcavTe |
Morepu ID.DD ab

OK I Omvena | anMEHHTbl

IMPOBCCTHU PACYCTbl B COOTBCTCTBHHU C HUCXOAHBIMU HJAaHHBIMH IJIA

pa3sIMYHBIX BBICOT JIEPEBHEB HA COOTBETCTBYIOIIMX YacTOTaX
(Tabmuna 2.3);

L
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Tabnuna 2.3
Howmep BapuanTa Yacrotel, MI'y | BeicoTa nepeBneB, M
1 900 2, 5,10 20,30
2 1900
3 2400
4 5200

r) morepu B armMochepe Ha COOTBETCTBYIOIIMX YacTOTax
(Tabnuua 2.4) 1ipu 3aJJaHHOM BBICOTE JICPEBHEB;

Tabnuma 2.4
Howmep BapuanTa Bricora nepeBreB, M | HactoTel, MI 't
1 5 450, 900, 1900 2400,
2 10 5200
3 2
4 30

[To xaxxaoMy M3 YeThIpEX IMYHKTOB BCIIOMOTATEJIbHBIX PAacueTOB
MOCTPOUTH TpaduK 3aBUCUMOCTU TOTEPh (1B) OT COOTBETCTBYIOIIETO
M3MEHSIEMOI0 MapameTpa (M3MEHSEeMbI MapameTrp, Hampumep, m. 1 -
gactota (MI'11), OTKJIaABIBAETCS IO OCH aOCIIHCC).
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Copepxanue oTyera

1. TutynbHBI JUCT C Ha3BaHUWEM JAOOPATOPHOU PabOTHI,
HOMEpPOM BapHuaHTa, PaMUIUSIMU CTYJICHTOB U TPYIIIIHI.

2. llenb pa®oTHI ¥ 3a7aHKE HA TAOOPATOPHYIO PadoTYy.

3. PesynpTaThl pacuyeroB, MOJydeHHbIE B IL.I. 1-4 3amaHus Ha
71a00paTOpPHYIO padoTy.

4. lludpoBas kapTa MECTHOCTH C pa3MelieHHbIMU Ha Hel BC.

5. BeIBOJIbI IO MOJIyYE€HHBIM JIAHHBIM PacyETOB.

KoHTponbHBIE BOTPOCHI

1. JIns KakuX CHCTEM CBS3U IOIJIOIICHUE MOIIHOCTU CUTHaja B
atMocdepe sABIIsSIETCA HanboJIee CYIIEeCTBEHHBIM (haKTOpPOM?

2. Kakue xapakTepUCTHUKHU JI€PEBbEB HAWOOJIEe CYIIECTBEHHO
BJIMAIOT HA 3aTyXaHUE CUTHaNa?

3. JlaiiTe onpenenceHue JIEKTPOMAarHUTHON COBMECTUMOCTH.

4. JlaiiTe omnpeneneHue TMOHATUS «KIactep com». B uem
MPEUMYIIECTBA U HEJJOCTATKH KIJIACTEPU3ALIUU COT?

5. C KaKoy 1eJIbIO BBIMOJHSIETCA CEKTOPU3AIIUSl COThI?

6. Kakoit ¢dakTop sBusercs HaubOonee HEOIArONPUATHBIM
(akTOpOM, BBI3BIBAIOIIMM MOTEPU MOIIHOCTH CUTHaja B aTMocdepe Ha
yactorax cBbime 1 ['T?

7. JlaiiTe kiaccU(PUKAIMIO OCHOBHBIX THIIOB IMOMEX B CHUCTEMax
MOJABU>KHOU CBSI3H.

8. Kakoro Tumna nmoMmexu Hanbojee CyImeCTBEHHO YXY/IIIAIOT CBSI3b
B nuana3oHe 800...900 MI'n, 1 uTo ABIIETCA UX HCTOYHUKOM?



MHWHOBPHAYKHN POCCHUHU
DenepanbHOE TOCYAAPCTBEHHOE OXOKETHOE 00pa30BaATEIILHOE
yUpEXKAEHUE BBICLIErO 00pa30BaHus

«HOro—3anaaHelii rocy1apCTBEHHBIH YHUBEPCUTET»
(FO3I'Y)

Kadenpa kocMuyeckoro npubOpOCTPOEHUS U CUCTEM CBSI3H

VIBEPXJIAIO
Y110 yueOHOl paboTe

3,
L
%

A,

hog!

O.I'. JloktuoHoBa
3| 2018 .

C180 055

21 oCYARPET e,

208
1@

IlnaHupoBaHue pagHOPeEJeHHON CHCTEMBbI Nepelayr CeTH COTOBOH
CBSI3H

Meronuueckue ykazaHus

[0 BBIIOJIHEHUIO TabopaTtopHoii padorsl Ne 4
1o Kypcy «CHCTEMBI U CETH MOOHJILHOM CBS3U»

IU1S1 CTYIEHTOB HaIpasjieHusa noAroToBku 11.03.02
u cneyuanbHocTy 10.05.02

Kypck 20 1‘8



YK 621.3.095

CocraBurenb A.E.CeBprokoB

Peuensent
JIOKTOp TEXHHUYECKHUX HayK, nmpodeccop B.I. Anoponos

IlnanupoBaHue paguopesIeiiHOH CHCTEMBI NepefavH CeTH Co-
TOBOM CBSI3H: METOJIMYECKHE YKA3aHMSI IO BBIMOTHEHUIO J1a00paTOpHO#
pabotel Ne 4 o kypcy «Cucremsl U ceTH MOOMIBHOM cBs3w» / FOro-
3am. roc. yH-T; cocT. A.E.CeBprokos. Kypck, 2018. 14 c.

CopnepixaT MeTOAMYECKHE yKa3aHHUS 110 BBIIIOJHEHHUIO NabopaTopHOil pabo-
bl Ne 4 «[lnaHupoBaHue paJuOpesIeHHON CUCTEMBI Iepefadu CeTU COTOBOW CBS-
3u» 110 Kypcy «CHUCTEMBI U CETH MOOUIIBHOU CBSI3M».

MeTtoauyecKue yKazaHus COOTBETCTBYIOT TpeOOBaHUSIM TUIIOBOW Mporpam-
MBI, YTBepkaeHHOH YMO mno HampasieHuto noarotoBku «MH(okoMMyHHKAIH-
OHHBIE TEXHOJOTMHM M CHUCTEMBI CBSA3M» M crneumanbHoctu «HMHbopmarmonHas
0e30MacHOCTh TEIEKOMMYHHUKALMOHHBIX CHCTEM», paboueil mporpaMMbl AMCLH-
ruHbl «CUCTEMBI U CeTU MOOUITBHOM CBSI3M».

IIpenHa3nadeHsl Ul CTYAEHTOB HanpasieHus noarotosku 11.03.02 u coe-
nuansHocTH 10.05.02 oyHOM U 3a04HON (hOopM 00yUEHHSI.

TexcT neyaraeTcst B aBTOPCKOM pelaKLUK

Iloamucano neuatsh.02 -|‘?>Cl)opmaT 60x84 1/16.
Veu. ned. a1 1,05. Yu.-usa. 1.0,95. Tupax 100 sx3. 3akaz B9 . Becrnatho
FOro-3anannsiii rocy 1apCcTBEHHBIH YHHBEPCHUTET.
305040, r. Kypcxk, yn. 50 net Okrsa6ps, 94
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BBegeHue

Metoauueckue ykazaHus pa3paOOTaHbl C LEJIbIO OCBOEHUS CTY-
JIEHTaMH MPUHIUMIIOB MOJICJIMPOBAHUSA CUCTEM CBSI3H C MOMOIIBIO MPO-
rpammHoro npoaykra RPS (Radio Planning System).

[Iporpammusbiii makeT RPS npencrasnser coboit cpemy, mo3BOJIS-
IOIIYI0 ITPOU3BOAUTH MOJICIMPOBAHUE U Pa3pabOTKy pa3IUYHbIX CUCTEM
U ceTeil MOOWJIBHOM CBSA3M, a TaKke MPUOIMKEHHBIN pacyeT mapamer-
POB JIAHHBIX CETEN.

J{ns paguopenerHbix ceTel nporpaMmMHbii makeT RPS mo3Bosser
OCYIIECTBUTH!

—  (opMupoBaHue paTUOIUHUN, COSTUHSIONIMX JBE 0a30BbIC
CTaHI1H;

—  pacyer MOoTepb PACHPOCTPAHEHHS CUTHAIA MEXIY Iepena-
IONIEH U IPUEMHON aHTEHHAMU PAIMOJINHNUH;

—  pacyeT ypoBHS MPUHATOrO CUTHANIA JUIsl MPSIMON B 00paTHOM
pPaJlOJINHUY,

—  pacyer HaJEeKHOCTHU PaJIUOIUHUY;

—  OIEHKa JanbHed UHTepPEPEeHIUH - TOMEX, CO3aBaeMbIX pa-
IVOJIMHUY, IPYTUMH CTAHIUSAMU U PAAUOIUHUSIMU;

—  OlleHKa OnwkHEeWl uHTepepeHIMH — MOMEX, CO3/1aBaeMbIX
NepeIaTYNKaMu PacloIOKEHHBIMU B OJJHOM MECTE, NMPUEMHHUKAM pa-
IUOJIMHUUN

[lepen BBITTOJTHEHUEM OMNPEACICHHBIX JECUCTBUN IPEICTABICHBI
COOTBETCTBYIOIIME OCHOBHBIE TEOPETHUYECKUE MOJIOXKEHUA. MeToauue-
CKME YKa3aHHS IMOMOTYT CTYJE€HTaM B U3YYEHHUU MPAKTUYECKOTO Mare-
puana u npuoOpEeTEeHUN HABBIKOB PEIIECHUSI KOHKPETHBIX MPAKTUUECKUX
3a7ad4.



1  Kparkas undopMaius 0 4aCTOTHO-TEPPUTOPUAIBHOM TLjIa-
HUPOBaHMH ceTH coeauHuTeNbHBIX PPJI (CPPJI)

B cootBeTcTBUM ¢ npuHIMIIaMu noctpoeHusi coBpeMeHHbix CCP B
kauectBe CPPJI mpumeHstoTcs HU3KOCKOPOCTHBIEC (CKOPOCTh Mepeaadn
B cTBOJIC 2...8,5 MOuT/C) M cpeaHecKkopocTHBIE (CKOPOCTh Tepeadn B
ctBosie 17...34 Mowut/c) LIPPJI ¢ unciom cTBONIOB OT 1 M Goyiee B 3aBU-
CHMOCTH OT TpeOyemMol MHpONmyCKHOM CIIOCOOHOCTH COCAMHHUTEILHOM
JIVHUM.

B no0oM ciiyyae MUHMMAaJbHAasi CKOPOCTh IMEpPeNadyu MO CTBOJIY
J0JDKHA COCTaBJIATh 2 MOuT/c, obecrieunBaromas nepeaady CTaHaapT-
Horo mudposoro nmoroka E1. Eciu Tpebyemass ckopocTh B COEIWHHU-
TCIBHOW JIMHHKM JIOJDKHA OBITH Oojiee 2 Mowut/c, To B CPPJI opranusy-
I0TCSI, COOTBETCTBEHHO, CTOJIbKO 2 MOUT/C—X CTBOJIOB WIIM TOJICTBOJIOB,
yTOOBI OOecneunBaniach HeoOXxoAuMas 00Iasi CKOPOCTh B JaHHOM CO-
enqnauTENLHON JIMHUA CJI.

[Ipu coctaBnenuu YTII B aTOM ciiyyae Ha0 CTpEeMUTHCS obecte-
yuTh (yHkimoHuporanue cetu CPPJI B MuHMManbHOW 3aHMMaeMOM
MOJIOCE YaCTOT. ITOMY COOTBETCTBYET, MPEXK/E BCETO, MPUMEHEHHUE 2-X
4acTOTHOTO IIaHa padounx vactot (ITPY) ceTw, T.€. Koraa s OpraHm-
3aruu padboTel Becex CPPJI ucnonb3yeTcst TONBKO 1BE pabovre 4acTOTHI.
[Tpumep Takoro IuTaHa JjIs IPOCTOM cHUTyaruu (sl CeTH, COCTOSIICH
n3 3-x CPPJI) mpencraBnen na pucynke 1. Kak Bugno u3 pucynke 1 B
TaKOH paaroceT oJHU U T¢ ke yacToThl (f1 u f2 B ganHOM cirydae) mc-
MOJIB3YIOTCSL HAa Pa3HBIX MPOJIETaxX, CICICTBUEM YErO BEPOSATHO BO3HUK-
HoBeHHEe MC ¢ HeIOMyCTUMBIM YPOBHEM, T.€. HEBBINOJHEHUE YCIOBUM
BHyTpHrcucteMHONM DMC nannou cetu CPPJI.

[IpucBoenne paboyux 4acCTOT JOJDKHO MPOU3ZBOJIUTCS U3 YCIOBUS
MAaKCUMAJIbHOTO YMEHbIIEHHS KakK yucia MC B ceTH, Tak U UX ypPOBHEM.
JInst pemeHns TaHHOW 3aJa4v HaJl0 KOHKPETU3UPOBATh CTPYKTYPY CETH
CPPJI paccmaTpuBaeMoi cHCTEME COTOBOM CBSI3M W HM300pa3uTh €€ B
Bujae, kak Ha pucyHke 1. Kpome Toro, B cetb CPPJI noikHBI OBITH
BKJItOUeHbI pe3epBHble CPPJI, obecneunBaroiiye KMBy4YeCTh CETH, Ta-
KUM 00pa3oM, yTOObI MEXIY Ka)XJ0il Mapoi MyHKTOB CBSI3U B CETU Obl-
JI0 K&K MUHHMYM JBa MapumpyTa. O4eBUIHO, YTO 3TH JTONOJIHUTEIbHBIE
CPPJI Taxxxe nomxHbl yuntbiBaThes B mponecce YTILL



Pucynok 1 - TunoBoil BapuaHT pacnpeaeiaeHust padoynux 4acToT B
cet CPPJI Ha ocHOBe 2-X wactotHoro I1PY (aa nmpumepe 3-x CPPJI)

Ha pucynkel nokazansl ycioBHO Tpu aByxiiposnetHeie CPPJI, ko-
Topbie nponymepoBanbl PPJI1 — PPJI3, u Ttoukamu - PPC, umeromue
JIBOMHYIO HyMepaluio: nepBas nudpa ykassisaetr Homep CPPJI, a BTO-
pas — Homep npouieta B fanHor CPPJI, HaunHas oT nueHTpanpbHOU CTaH-
muu (I[C). Pacnpenenenue 4acToT, Kak MPaBHIIO, BCETIa UMEET TaKOM
K€ XapakTep, Kak MOKa3aHO Ha 3TOM PUCYHKE.

JInsi MUHUMUA3AIUKM YKClia pabOYuX 4acTOT B CETU BBIMOJIHSIETCS
MPOBEPKA JIOMYCTUMOCTH TOBTOPHOTO HMCIOJIb30BAHUSI OJJHOM U TOU K€
Y4acCTOThI. 3/1€Ch PEKOMEHIYETCS ITO JIeJIaTh MPUOIMKEHHO MyTEM IpO-
BEPKH BBINIOJIHECHUSI YCIIOBUSL TMPOCTPAHCTBEHHOM Pa3BA3KH, KOTOPOE
aHAJIOTUYHO ycloBHUIO “3urzaroodpasHoctu’” B PPJI. Ilocnennee cocro-
UT B TIPOBEPKE WM OOECINEUEHHH JIOCTATOYHO OOJBIIOr0 3HAYEHHUS
cyMMmbl yria ucxoaa MC ¢ nepenaronield aHTEHHbI MEIIAIOIIEH CTAHIUH
u yria npuxoga MC Ha NPUEMHYIO aHTEHHY CTAaHIUM, TTOJABEP>KEHHOU
Bo3neiicTBuio 3Toro MC (yriet aMC u @MC Ha pucyHke 1, cooTBeT-
cTBeHHO). ITpu 3TOM cienyer oTMeTuTh, uTo B cetn PPJI umerorcs nBa
TUIIA TIOMEXOBBIX CUTyarwuii: Bo3zaciictBue MC B y3ne (Ha pucyHke 1
3T0 cooTBeTcTBYeT cutyannu ¢ 1{C, rme cxomarcs mponetsl 3-x PPJI ¢
OJIMHAKOBBIMU pabounmu yactotamu f2) m Bo3aeiictBue MC ot yna-
JIEHHBIX MPOJIeTOB. JlJIsi IEPBOM M3 YKA3aHHBIX CUTyallMd BCErAa UMEET



Mecto aMC = 0, a 711 BTOpOM CUTyallUM - KaK TOT, TaK U JPYTOW yTJIbI
MoryT m3MmeHsAThCst oT O mo 1800.

BennunHa 3TUX yrioB 3aBUCUT OT HAIpaBiICHHOCTU aHTeHH PPC,
XapaKTepu3yeMol JuarpaMMoi HanpaBJIeHHOCTH aHTeHHBI (JIHA).



[ens pabotsl: paszmernieHue cetu coenuHuTenbHbix PPJI Ha nud-
pPOBOI KapTe€ MECTHOCTH; BBIOOp mapamMeTpoB 00OPYIOBaHUS U BBINOJI-
HEHHME PAcCyeTOB, HEOOXOIUMBIX ISl OIEHKH SJEKTPOMArHUTHOW COB-
mectumoctu (OMC);

[IpenBapuTebHbIE HACTPOUKH:

1. IMocTpouTh panropeneiiHyo CeThb, sl ITOTO HEOOXOAUMO:

a) BreiOpats nyHkT MeHIO0 «Cetrb/HoBasi/Tun HOBOM ceTu» (Tae
THUI HOBOM ceTu — «Penelinasny).

0) B mosiBuBIIEMCS AUAIOrOBOM OKHE yKa3aTh MapameTphl pa-
TMOpENeHOM ceTH (3a7aTh 10 YMOJTYaHUIO)

[NapameTpbl penedHON CETH u

Cete Faguo cTaHoapT

Hu#HAA yacToTa nepegaqq [380.0000 My W

BepxHAn yacToTa nepegayd 10200000 My S

RLL

HunnekcHel pasHoo -45,0000 MM W
Monoca kaHana 200,000 FI'u Moo

Tpef. cUrHan/noMexa 25.0 aE Orena
EHeWHAA Nomexa Iw ab ok

B) Haxoxasce B pexxume penakTUpOBAHUSA MOABECTH Kypcop K
MECTY pa3MENICHUsI MPUEMOINEPENATUNKOB HAa KapT€ W HaXKaTh JIEBYIO
KHOIIKY MbIIIY. B nosgBUBIIEMCSI MEHIO

Hoeoe mecto

Hoeoe MNPENATCTEME

r) BbIOpaTh NyHKT «HOBOE MecTO» M B JUAIOrOBOM OKHE BBE-
CTHU KOOPAUHATHI MECT PA3MEIICHUS CTAHIIHM:



MapameTpbl MecTa/cTaHLMi

==

MecTo |C1EH|.|.Hﬂ#1 | C‘lﬁHuHﬂ#Bl C‘lﬁHuHﬂ#ﬂl C‘laHuHﬂ#ml Cranuwa#il | CmHuHﬂ#'IEI

10 I-I Hanrora IE 30-27-45.51
WupaTa IN 59-RE-19.22

CraHumu

CraHuwattd

CraHuuais
CraHumait10
CraHyuai1l )

CraHumaftl 2

Hosar Ypanme

M apareTpbl Maafp. |

MapameTpel METKEM |

CoefuHEHUA |

0K I OmaeHa | anmE!HH'I'bl Cnpaexa |

— Mecto #1: nonrora E 30-27-45.51,
— Mecto #2: nomrota E 30-22-6.04,

—  Mecro #3: npomrora E 30-17 - 43.11,
— Mecto #4: nonrota E 30-23-22.58,
— Mecto #5: nonrora E 30-34-4.91,
— Mecto #6: nomrora E 30-37-1.31,
— Mecrto #7: nomrora E 30-33-8.34,

mmpota N59-56-19.22
mmpota N59-52-35.88
rmpota N59-56-22.30
mupota N60-0-5.63
mpoTta N59-59-53.31
mpota N59-56-13.05
nmpota N59-52-48.20

n) B peneiiHoli ceTd, B OKHE BBOJA IMApaMETPOB, HaKUMas
kHOTNKY «HoBas» no6aBuTh TpeOyeMoe KOJIMYECTBO MPUEMOIIEpEaaTYU-
KOB, Pa3MEIIAEMbIX B JAHHOM MECTE U, BBIOPAaB COOTBETCTBYIOIIYIO 3a-
KJIQJKy, HA3HAYUTH COCTaB O0OPYIOBAHMS KaXKIOTO U3 HUX.



e)
MOPSIIKE:!

2.
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MNapameTphl mecTa/craHyum M
Mecto Cranuma#i |C1E|Hu.nﬂ#3| CmHuHﬂ#ﬂI CmHuHﬂ#'IDI Cranwan#11 I CmHuHﬂ#'IZI
— M pHEMONEREn aTYME,
CTaHL s
HazeaHue I D I'I IDefauIt j
—BHTEHHE ——————————————— ML H.nep. IEB-':“:“:I aEm
MpocTpaHCTEEHHEIN pasHOC
| Detaul ~| [0 v | Heecre [100:000 g
Bricora = K.anan: LleHTp. 4acToTa
TH. Ber |3|:|,|:| bl YacToTHEIF pasHoC .
000 pry | F1:980100MHz  ~|
HaknoH IEI rpa.
P UlEpkI
B FHYT IEI rpag. | | Ha nepeaaqy Ha npriema
Monapuzauma I Default ;I I Drefauilt LI

{* BepTukansHanA i II:I M nuHa I':' |

™ opuzoHTansHan
Npowde norepu |00 aE  Mpowse norepu (0.0 gE

0K I Omvena | HDHMEHHTbl Cnpaeka |

Pa3mecTuTth CTaHIIMM Ha MCCTAX YCTAHOBKHU B CJIICAYHOLICM

Mecto #1: ctanuus 1, 8,9, 10, 11, 12;
Mecto #2: cTanuus 2;
Mecto # 3: cTaHuus 3;
Mecto #4: ctannus 4;
Mecto #5: ctannus 5;
Mecto #6: cTannus 6;
Mecto #7: ctanuus 7.

3agaTh mapaMeTphl KaKJAOW CTaHIUM C COOJIOJCHUEM IYyII-

JIGKCHOT'O M KaHAJIbHOTO pa3Hoca, Takke ycTaHOBUTH: Iloasipu3amus —
sepmuxanvras, ®uaepbl — Default, AHTEeHHBI — B COOTBETCTBHH C Tal-

aren 3.1.

Pacrnipenenenne 4acToT MEXIYy CTAHUIUSMHU OCYIIECTBUTH HA OCHO-
BE€ 2-X YACTOTHOIO IUJIaHA, MPEJICTABICHHOTO B Ka4ye€CTBE NMPUMEpaA Ha
CIEAYIOLIEM PUCYHKE.
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- PUMEP YaCTOTHOTO ILIAHUPOBA-
Hust PPJI (2-X yacTOTHBIM Ij1aH)

PPJI;

3. Co3naTh pagroIuHUHN:

- cranuus 1 - cranmus 2;
- cTaHIMS 8 - cTaHIUA 3;
- ctaHus 9 - crannus 4;
- ctannug 10 - cragmus 5;
- cragnus 11 - cranmnms 6;
- ctanuug 12 - cranmus 7;

J171st uero He0OXO0aAUMO:

a) BoliTu B pexxuM peIakTUpOBaHUS MECTa pPa3MEIIEHUs Mpue-
MOIEPEIATYMKOB U B IIEPEUYHE UMEIOIMXCS B TOM MECTE MPUEMOIIepe-
JTATYUKOB yKa3aThb Ha TOT, KOTOPHIA O0OBEIUHSIETCSA B PAJAUOJIMHUIO.

MNapameTpul MecTa/cCTaHuHM 2]

MecTo ICTaHLLMﬂ#'I | CTaHu.uﬂﬂ3|

Ws |Memm D |1 Mapas |E 37649

¥ Merka Wwpcra IN 56183
CTaHL MM
Cranumattl MNapateTpel M3o6p. |

MMapareTpil FMETEM |

&

Hogan Haanre CosgHHEHHA |

0K I OTrieHa MpHMEHHTE Cnpaeka
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— Haxatp kHONIKY «COoenuHEeHuEY.
— B nosBuBILIEMCS OKHE
U3 YKCJIa IOCTYIHBIX CTaHIIMI BBIOpATh Ty, C KOTOpOW TpedyeTcs
BBITIOJIHUTH COCTUHEHHUE.

Coeaudenua ana Cranuualid[Mecroiil]

JloCTYNHEIE CTaHUMK

CraHumai2(MecTolt2]

YeTaHOBNEHHOE COBAHHEHHE

——

OTCosauHITE |

Ok Marows |

— Haxatp kHonku «CoequHUuTh» 1 «OK).
— 3aKpbITh OKHO PEIaKTUPOBAHUS MapaMeTpPoB MecTa (HaKaTb
kHOTIKY «OK»).
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JlabopaTopHoe 3a/1aHue

1. YacToTHble MapameTphl CTAHIUNA YCTAaHOBUTH B COOTBET-
CTBUM C 33JJaHHBIMU MMapaMEeTPaMU CETH, C COOJIFOJICHUEM KaHAJILHOTO U
OYIUIEKCHOTO MHTEpPBAJIOB. 3aJaTh MMAapaMeTpbl CTAaHUWWA: HMS -
craHuus#1, anrenHa - (tabnuua 3.1), BeicOTa aHTEHHBI (IO ymoJ4a-
HUIO) TIOJISIpU3alus - BepTUKAJIbHAs, NTpueMonepeaaTyuk - default, gpu-
nepsl - default.

Tabmuna 3.1

Homep Bapuanra Tun aHTEHHBI
1 default

2 Ant

3 Antenna R

4 Antenna T

2. Jlng penelHOW CETH BBITIOJIHUTH CIEAYIOUIME BUABI pacue-
TOB:
2.1 Ananuz npoduist paguoIMHUU.

Jnst ananu3za npoduist paaAuoJIuHUA HEOOXOAUMO:
a) BpiOpaTh MyHKT MeHIO «BBITIOTHUTE) U B MOSIBUBIIIEMCS Me-
HIO BBIOpaTh MyHKT «IIpodunb paguonuuaum.

MpodHiE AHHMK

MNoTepy nparoi pagHoTpaccel
[NoTepy oGpaTHON pagHOTpacCE
CrTHansHan OpMEHT aLLMA b

B nosiBUBIIEMCSI IHAJOTOBOM OKHE IIOOYEPEIHO BBIOpaTh pa-
JTUOJIMHUIO JIJIsI OlICHKH €€ Tipoduiia v HaxaTb «OK».
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Bribop pagwoanHmum @

Cranumafl [Mectofil -Cranumat2[Mec

CranumadB(MecTolt1 )-Cranumat3[MecT
Cranumaf[Mectol - Cranuuafd[tMect
Cranuraf1 0[Mectoft |-CraqumahlMec
Cranumat1 1 [Mectoft] |-CraHumuatbMec
CraHumatl 2[Mectoft] |-CraHumat FMec

ak OTreRa |

0) B oxHe Tpacchl OyaeT nzo0paxeH npoduiib aHATU3UPYEMOU
PaIVOJIMHAY C YKa3aHUEM B MPABOM YaCTH OKHA YPOBHS MIPUHUMAEMOTO
CUTHAJIA M XapaKTEePUCTUK Tpoduisi. BHICOTHI pacmonoXeHusi aHTEeHH
nepenaTyrka (OH pacrojiaraetcsi B JICBOM Touke mpodusisi) U TPUEMHU-
ka (B mpaBoii Touke Mpoduisi) yKazaHbl HEIOCPEICTBEHHO I10]] HUMHU.
[Ipu mepeaBWKeHHH Kypcopa BAOJL Mpoduis B HUXKHEW 4YaCTH OKHA
MOKA3bIBAIOTCS PACCTOSIHUS OT TEKYIIEH TOYKH MPOuUiIs 10 00eUx aH-
TEHH, a Tak)Ke 3HaUCHHE MTPOCBETA B TAHHOW TOYKE.

Tpacca: Cranumait2-Crannuaitl N [l 3
500 MoTepu: 125.6 [0E]
975 YactaTa: 9539 (M)

MpcurHan:  -S97.6 [nBm]
2480 Cp. BEICOTA: 193 [m]
CHO: 23 [m]

124

1]

0.0 1.7 3.3 a.0 6.7 8.4 10.0 11.7 13.4 [km]
MNep CTaHuMA¥Z Ha=30 k=133 MpCTadHuma®! Ha=30

| BricoTa: 0 [m] | o1 0 [rkma] | d2: 0 [rkma] | MpoceeT: = -1

HaxxatueM Ha KHOTIKY MOJIYYUTh U 3apUKCUPOBATH UH(DOP-
MaIMI0 O TOM, Kakoll ¢akTop (Iudpakiusi, OTpaKE€HUE U T.l.) KaKOU
BKJIaJ] BHEC B IOTEPHU PaCpOCTPAaHEHHUS CUTHAJIA.

B) Ilocne HaxaThs Ha KHOTOK [l ¥ |[d B okHe ¢ mpodumem
PAIMOIUHUN JIOMIOTHUTEIBHO MOJY4YUTh W 3adUKCUpPOBATH MH(OpMa-
110, COOTBETCTBEHHO, O IEpBOU 30HE DpeHelss U TOYKaxX OTPaKEHUs
curHaja (eciu OHU eCTh).
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2.2 Pacder nmoka3zareinei HaAEKHOCTU PaOOThI paAUOJIMHUH.

J71st pacueTa HaJIe)KHOCTU PAJAUOJIUHUM HEOOXOIUMO:

a) BpriOpaTh IyHKT MeHIO «BbinonHuTh/Pacuet Hage)KHOCTIY.

0) U3 ykazanHoro cmnucka Beiopath «Mogaeias ANT», mo koto-
POl MPOBECTH pacueT MoKa3areyaei HaJeKHOCTU PabOTHI paMOIUHHUU.

Pacyer nparoi BHgHMOCTI
Facyet nokpemua k
Mokpemye ot Heck, BC 3

A EnEUERE CTaH A
[ pedie TRacEE!

Mpopune pagHonHHMA
MoTepu pagHoIHHAK

Pacyet Hape#HOCTH fMogens AMT
1 ankHKHE NokeyA kMogene CCIR
B niisHME Nomesi Mogene Yigant _Barmett

B) BriOpaTh mooyepesHo paguoIMHUIO, JJIsI KOTOPOM CcleayeT
paccUnTaTh MOKA3aTelIN HAAC)KHOCTH €€ PabOTHI.

Bribop pagroaMHMM u

CraHuuail [Mectofl -Cranuwat2[Mec

CraHuuata[Mectoll |-Cranumat M ect
CraHuuala[Mectoll |-Cranumuatd(Mect
CraHuwai1 0t ecTof )-CranuuaiaMec
CraHuuail 1 [MecTof] )-CranuwafEMec
CraHuwail 2[MecTof] )-Cranuuaf F[Mec

Q. I OTieHa

U B nmosiBUBIIIEMcs OkHe «Pacuet HAaJIC)KHOCTHU PAANOJINHUN)
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Pacuet HaAEHOCTH PaguoAMHHMK u

MapareTp KkkaTa

konynaumna
kf |1 5
ClakE

CropocTe M0 Meuric

0k, OTrdeHa | Mardow b |

3a/71aTh UCXOJIHBIC JAaHHBIC JJISI pacdeTa B COOTBETCTBUHU C TaOmuIen 3.2,
3a()UKCUPOBATH TTOJTYUYCHHBIC PE3yIbTATHI.

Tabnuna 3.2
Howmep Bapuanta |Monyisuus Ckopocts MoOuT/C
1 QAMS 4,8, 16, 32
2 QAM16 4,8, 16, 32
3 QAM©b64 4,8, 16, 32
4 QAM128 4,8, 16, 32

[IpoBecTr cpaBHEHHE MOTYUYEHHBIX PE3YJIBTATOB PACYETOB.

2.3 Pacuer momMex OT nmepeaaTunKoB, padOTAIOIIUX B aHATIU3UPY-
€MOM PETHOHE.

Jl1st mpoBeieHust pacueTa HEOOXOAUMO

a)  BpiOpaTh NyHKT MeHIO «BbINMOTHUTH/[[anbHre TOMEXNY.

0) IloouepenHo yka3zaTh paauOIUHUIO, JJISl IPUEMHUKOB KOTO-
POl pacCUMTHIBAIOTCS TOMEXH OT YAAJICHHBIX MEPEIaTIYNKOB.

B) Haxare kHOnKy «OK».

[IpoaHanu3upoBaTh MOIYUYEHHBIE PE3YyJIbTAaThl U MPEAJIOKUTH Me-
PBI IO YMEHBIIICHUIO YPOBHS MIOMEX OT YJIAJICHHBIX MEPEIaTUNKOB.

2.4 Pacyer 4acToT, Ha KOTOPBHIX BO3MOKHO IOSABJICHUE HHTEPMO-
TYJISITUOHHBIX MOMEX, BBI3BAHHBIX B3aUMOBIIMSIHUEM JIPYT Ha Jpyra Ie-
peAaTYMKOB, PACTIOI0KEHHBIX MOOIMU30CTH APYT OT ApPyra BCIEICTBHUE
HEJIMHEWHOCTHU UX XapaKTePUCTHK.

Jl1st mpoBeieHust pacyeTa HE0OXOAUMO:

a) BpiOpaTh nyHKT MeHIO «BbInonHUTE/birkHue moMexm».
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0) VYkazatb Mecto Ne 1, mist KOTOPOro pacCYMTHIBAIOTCS BO3-
MOKHBIE TIOMEXHU OT OJIM3KO PACIOJIOKEHHBIX MEPEIATUUKOB.
B) Haxare kHOonKy «OK».

Bwibop mecta

ak. I OTreHa

[Ipoananu3upoBaTh MOJYYEHHBIE PE3YJIbTAThl U MPEIIOKUTH Me-
PBI IO YMEHBIICHUIO YPOBHS HHTEPMOLYJISIIHOHHBIX ITOMEX.
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CoaepxxaHue oT4eTa

1. TuTyapHBIA JUCT C Ha3BaHUEM JAOOPATOPHOW PabOTHI, HO-
MEpOM BapHuaHTa, PaMUIUSIMU CTYJICHTOB U TPYIIIIHI.

2.  llenb pa®oThI U 3a/1aHKE HA J1a0OPATOPHYIO PabOTYy.

3.  Pesynbratsl pacueroB, nonyueHnbie B III1. 1-4 3amanust Ha
71a00paTOpPHYIO padoTy.

4. Iludposas kapTa MECTHOCTH C pa3MelleHHbIMU Ha Hell PPJI,
npopuIsIMU PaaUOIUHUM.

5.  BbIBOJBI IO MOJIYYEHHBIM TAHHBIM PaCUYETOB.

KoHTposbHBIE BOMPOCHI

1. B xakoM auana3oHe 4acTtoT npeaycMmoTpeHa padora PPJI nns
OpraHU3alMU TPAHCIIOPTHBIX TOTOKOB MEXY 0A30BHIMHU CTAHIIUSIMU?

2. KaxoBbl 0COOEHHOCTH ITUX AUAIIA30HOB?

3.  KakoBa MuHHMasibHasi CKOPOCTh MEpEeadM MO CTBOIY JOJIK-
Ha ObITh B CPPJI?

4.  Yro Takoe paauopeaeHHbIN MpoaeT?

5.  C kakoii nensto B cetb CPPJI nomkHBI OBITH BKIIFOUEHBI pe-
3epBHbIe CPPJI?

6. Kakue cymiecTByl0T CocOObl YMEHBIIICHUS BJIMSHUS TIEpe-
JaTyuKa Ha padoTy nmpueMHUKa ToM ke camoit PPJI cranuun?

/. 3a cuer kakoro (akTopa BO3HUKAET UHTEP(EPEHIINs CUTHA-
noB Ha PPJI mponere?

8. 3a cder yero MOXXHO yBEJIWYHUThH JATBHOCTH CBsA3U Ha PPJI
npoJiete 0€3 yBeIUUCHUSI MOITHOCTU U3TyYCHUS?
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