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OT pa3paboOTYMKOB

Mbl NPUAOKMAN BCE YCUAWA, YTODbI CO3A4aTb ANSA Bac MPOrpaMmy C OPYKECTBEHHbIM, UHTYUTUBHO-
NMOHATHBIM WHTepdeiicom. BmecTe ¢ Tem, coBeTyem MOTPAaTUTb COBCEM HEMHOIo BpemeHu gns
03HaKOMNEHMSA C ZaHHbIM PYKOBOACTBOM — 3TO NO3BOJIMTb MCMO/b30BaTb BCE BO3MOXKHOCTU MPOTrpPamMMmbl
n caenaet paboty 6onee apPpeKkTUBHON.

Mporpamma cosgaHa MHXeHepamm ¢ 25 NETHUM OMNbITOM NPOEKTUPOBaAHUSA ceTell PaAMOCBA3M U BeLLaHWA
N ABNAETCA MNONHOQYHKUMOHANbHbIM, HO BMecCTe C TeM MPOCTbIM W YAOBHbIM WMHCTPYMEHTOM
NAaHMpPOBaAHMA.

O nporpamme

Mporpamma RadioPlanner 2.1 npeaHasHayeHa Ana 4YaCTOTHO-TEPPUTOPMANIbHOTO MAAHMPOBAHUA WU
pacyeTa 30H PaAMOMNOKPbITUA MPU MPOEKTUPOBAHNN:

- ceTeit mobunbHom ceasn GSM/WCDMA/CDMA/UMTS/LTE/5G;

- ceTelt npodeccnoHanbHON NoABUKHOM cBA3M cTaHgapToB TETRA, DMR, P25, dPMR, NXDN, GSM-
R, McWiILL, n gpyrux;

- aHanorosbIx U undposbix (DVB-H/DVB-T /DVB-T2/ISDB-T/DAB/DAB+) ceTeit HazemMHOro pagmuo- u
TeNeBU3MOHHOIO BELLaHUA;

- ceTelt Ha ocHoBe becnpoBoaHbIx TexHonorui loT LPWAN: LoRa, SigFox, "CTPUXK" n gpyrux;

- CUCTEM aBMALIMOHHOM PaanOCBA3N IMHNIN 3eMNA-BO34YX M paanoHasurauum (ADS-B, VOR, DME),
paboTatowwmx B AnanasoHax yactotr OBY, YBY n CBM.

OcHoBHble Bo3moKHocTu RadioPlanner:

Pacuet 30H PagnonoKpbITUA C NPUMEHEHNEM PA3/ZIUYHbIX MOAEJ’IEﬁ pPacnpoCcTpaHeHNA PaanOBOH!

1. Moagenb no pekomeHgauum MCI-R P.1812-4 (07/2015) “MeToA, NpOrHO3MpPOBaHMSA
pacnpocTpaHeHMA CMrHana Ha KOHKPEeTHOM Tpacce AN Ha3eMHbIX CyX6 "M3 NyHKTa B 30HY" B
AnanasoHax YBY 1 OBY” (ana noasusKHOM CBA3M, paino 1 TeNIEBU3NOHHOTO BelllaHUsA);

2. Mogenb no pekomeHaaumm MC3-R P.1546-6 (08/2019) “MeToa, NpOrHo3nposaHma ans
Tpacc cBA3M "MyHKTa C 30HOIN" ANA Ha3eMHbIX CNyK6 B AnanasoHe yactoT ot 30 MI'y, ao 4000
Mlu” (ans paamno n TeneBU3NoHHOro BelllaHusA);

3.  Mogenb NoHrnu-Paiica uam ITM (Irregular Terrain Model);

4. Mogpaenb Ha ocHoBe KpuBbIX pacnpocTtpaHeHus FCC (Federal Communications Commission
— depepanbHaa Komuceua no ceasum CLUA) - gns paamo u TeneBU3MOHHOTO BELLLaHUS;

5. KombuHupoBaHHaa moaenb, yuuTbiBatlollell pekomeHaaumnio MCI-R P.528-3 (02/2012)
“KpwmBble pacnpocTpaHeHna paanoBoJIH A1A BO3AYLIHOW NOABUMNKHON U PafMOHABUTALMOHHOWM

CtpaHunua 4 us 94
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cny6, pabotatowmx B ananasoHe OBY, YBY u CBY” n pekomeHgaumio MCI-R P.526-14
(01/2018) “PacnpoctpaHeHne paaMoBo/iH 3a cyeT audpakuun” (4na cuctem asuaLMOHHOWM
paanocsAsn u pagmoHasuraumm (A3H-B, VOR, DME u npou.);

YacToTHO-TeppuUTOpUANbHOE MNNAHUPOBAHME PAJMOCETM C Y4eTOM MNOMeX MO COBMELEHHbIM W
cocegHUM KaHanam;

MpumeHeHne uudposoit mogenn BbicoT (LUMB) Shuttle Radar Topography Mission (SRTM) c
paspellieHmem 3”;

MpumeHeHne LMdPOBON MoAeNN NPENATCTBUIA (KNaTTepoB) ¢ paspelueHnem 17, co3gaHHOM Ha OCHoBe
NPOEKTOB OpenStreetMap (www.openstreetmap.org) " Global Forest Change
(www.earthenginepartners.appspot.com);

BCTpoOeHHbI pegakTop Mogenn NpensaTcTBUin (KnaTrepos);

ABTOMaTMyecKana 3arpyska Bcex HeobxoAuMbIX reoflaHHbIX A1 pacyeToB No mepe HeobxoaAMMOCTU
ansa noboi nokaunu;

Mcnonb3oBaHMe B KaYecTBe KapTorpaduyeckoin Noa/IoKKM aBTOMATUYECKU MOATPYKaAeMbIX KapT U3
npoektoB TOPO CTT, OpenStreetMap, Google, Bing 1 nt06bix apyrux Tannosbix CEPBEPOB;

BO3MOXHOCTb MMNOPTa pPe3y/ibTaToB I/I3MepeHMﬁ ypOBHEﬁ MOLWHOCTN NMPUHNMAEMOTIO CUTrHana AnA
CpaBHEHNA C pPaACYETHbIMU 3HAYEHUAMU U HaCTpOﬁKM napameTpos moaenn pacnpocTtpaHeHuA

PagnoBOJIH;

BO3MOXHOCTb AeMOHCTPaLMKM Ha 3KpaHe ABYX pe3y/bTaToB pacyeTa NOKPbITUA ANIA CPAaBHUTE/IbHOIO
dHaNn3a;

PacueT nnolaam NoKPbITUA M KOAMYECTBA HaceeHUs B 30He OXBaTa Ha OCHOBe 6a3bl AaHHbIX MPOeKTa
OpenStreetMap ¢ dopmupoBaHMEM MepeyYHA HacefNeHHbIX MYHKTOB, OXBayeHHbIX Tene u paavo
BellaHnem;
PacueT nnowaamn NOKPbITUA ANA Pa3HbIX YPOBHEN Ha NpUeme B NPOeKTax NoABUMKHON CBA3Y;
MpeAacTaBneHWe pe3ynbTaToOB PacyeToB B Pa3INYHbIX popmaTax:
1. PacTpoBoe nsobpaxkeHus B popmarte *.png;
2. WHTepaKTMBHaA Beb-CTpaHWLa, roToBas ANA pa3melleHUsA Ha SIoKaJbHOM KoMnbloTepe
WUnn Beb-cepBepe A/ NpocmoTpa B /lobom bpaysepe 1 Ha Ntoboi U3 onepaLnoHHbIX CUCTEM

(Windows, Mac, 10S, Android, Linux);

3. B ¢opmate Tamnosoro cepsepa XYZ Tiles ana noakntoueHua B Kadectse csoa K TUC,
noaaepusatoLLmx sTot popmat (QGIS, Maplinfo, ArcGIS n apyrue);

4. B Buae KMZ daiina gna npocmoTpa pesynbTaTta pacyeTa B Google Earth;

5. B ¢opmate obmeHHoro ¢aiina Maplinfo (Exchange file MIF + MID), a Takke B dopmare
CSV c uenbto ganbHeKwero aHanM3a B pasinyHbix M’MC-npunoxkeHunax.

6. JKcnopT pe3ysibTaTa pacyeTa oOxBaTa TeneBewaHuMem B  ¢GopmaT  3arpysKku
KapTorpadudeckoro cepsuca PTPC KapTa.pTpc.pd
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- [loBblWweHHaA AeTasibHOCTb M BbICOKAA CKOPOCTb pacyeToB 3a CYET ONTUMM3ALUM ANTOPUTMA WU
MCNON1b30BaHUA MapannesibHblX BbIYNCNEHUN B Pa3/INYHbIX H,El,an/I'IOTOKaX npoueccopa. Pacyet ana
6a30BbIX CTaHLI,VIﬁ BbIMO/IHAETCA B pPa3HbIX MOTOKaX, YTO NO3BONAET 3¢)¢€KTVIBHO MCNON1b30BaTb
MOLWHOCTb COBPEMEHHDbIX NPOLECCOPOB U BbIMNO/IHATb pacyeTbl ANA ceTel B COTHU 6a30BbIX CTaHLI,Mﬁ 3a
MUHYTbI-AECATKN MUHYT;

- BO3MOHOCTb BbINONAHUTb ,D,eTaﬂbeIVI Pacyem 8 mouke, KOTOprﬁ MOKa3blBaAE€T YPOBHU CUTHA/1I0B BCEX
6a30BbIX CTaHLI,VIﬁ B Bbl6paHHOl7| TOYKe, a TaKXkKe 06 ypoBHE nomex no coemelleHHOMY U cocegHemy
KaHany gna Bbl6paHHOI'O CeKTopa;

- TpynnoBoit aHaiM3 B TOUYKaX - pacyeT MOLLHOCTM Ha Npueme BBEPX/BHU3 NPU pasmeLLeHUM B PasHbIX
YCIOBMAX OKOHEYHbIX ycTponcTs LoRa, SigFox n apyrux.

- [pynnoBoe M3meHeHUs BblbpPaHHbIX NapameTpoB BC, KOTopoe No3BOAET ObICTPO UIMEHUTbL 06O
napameTp UAN HECKOJIbKO NAapameTpoB A rpynnbl 6a30BbIX CTaHLWI;

- [unbkaa paboTa co CNOAMM KapTbl — 3arpyska MNoJ/b30BaTENbCKUX C/NOEB (IMHEWHBIX U TOYEYHbIX
obbektoB) u3 daitnos KML u CSV, 6bicTpoe co3AaHMe TouyeuyHbiXx OBBLEKTOB, YyhpasBieHue
No/Ib30BaTe/IbCKUMM CI0AMU — USMEHEHWNE CBOMCTB /104, BbIOOP TO/LLMHBI, LiBETA, CTUAA Haanucen n

T.4.

- B0O3MOXHOCTb pOPMMPOBAHNA TEKCTOBbLIX OTYETOB O KOHPUIYpaL MM 6a3oBbIX CTaHUMIN/NepesaTyMKoB
M napameTtpax pacyeTa. Tenepb MpuM MOMOLLM MaHEAU UHCTPYMEHTOB, KOTOpas HaxoAuTCA Hafg,
OTYETOM, €ro MOXHO OTMPAaBUTb Ha NevaTb, a TaKKe coxpaHuTb B popmatax PDF, Microsoft Word unu
Excel;

- BCTpOEHHbIﬁ Ka/bKy1IATOP YPOBHA CUTHaNa NPpUNeMHUKa, OrpaHMY4EHHOTO NPOMbIWLUNEHHBIMU WWYMaMn
(MH,D,yCTpMa}'IbeIMM nomexaMM), KOTOpble CeEPbE3HO BAUAKOT HA 30HY pPaaMONOKpbITUA ONA CUCTEM

NoABUMKHOM CBA3M B AManasoHe yactoT OBY mn yactm YBY.

- BO3MOXHOCTb paboTbl B pa3HbIx cMcTemax KoopamHat (WGS-84, TCK-2011, CK-42)
Bce Heobxoammble ana paboTbl HABOPbI AaHHbLIX MOCTABASAIOTCA B KOMM/IEKTE C NPOrPaMMOii.

RadioPlanner nmeet cepTnduUKaT COOTBETCTBUA CUCTEMbBI cepTUdUKaumm "Mpnbop-akcnepT". ANropmuTMmsl,
MCnoab3yemble B MPorpamme, COOTBETCTBYIOT AOKYMEHTaM:

FOCT-P 55897-2013 CeTu noasuKHOM paanocsasmn. 3oHbl o6cnyxKumBaHua. MeToabl pacyeTa;

— PexkomeHpgauma MC3-R P.1812 MeTton nNpOrHO3MpoOBaHMA pPacnpoCTPaHEHUA CuUrHana Ha
KOHKPETHO Tpacce A1 HazeMHbIX Cny»k6 "13 nyHKTa B 30Hy" B AnanasoHax YBY n OBY” (A path-
specific propagation prediction method for point-to-area terrestrial services in the VHF and UHF
bands);

— PekomeHgaumsa MC3-R P.1546 MeToa NpOrHO3MpPOBaHUA A1A Tpacc CBA3M "MyHKTa € 30HON" ann
Ha3eMHbIX CcNyK6 B AmanasoHe 4actoT oT 30 Mluy ao 4000 Mrlu (Method for point-to-area
predictions for terrestrial services in the frequency range 30 MHz to 4 000 MHz);

— PekomeHgauus MC3-R P.528 “KpuBble pacnpocTpaHeHUs paguoBOAH ANA  BO34YLIHOM
NoABUMXKHOM N pafMOHaBUTaLLMOHHOM cNyb, paboTatowmx B ananasoHe OBY, YBY n CBY”;

— PekomeHgauma MC3-R P.526 PacnpocTpaHeHWe paaAnoBO/IH 3a cueT andpakumm (Propagation by
diffraction).
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CucTteMHbIe TPEOOBaHUSA

[na paboTbl C NPOrpaMmoin Ha KOMNbloTepe A0NXKHa BbITh YCTAHOBAEHA OA4HA U3 ONEepPaLMOHHbIX CUCTEM
(OC) Windows 7/8/8.1/10 (64- pa3paaHas). [1na UCNoOb30BaHUA BCEX BO3MOMKHOCTEM MPOrpammbl Ha
KOMMNbloTepe A0NXKeH 6bITb YCTaHOB/IEH PeAaKTOP 3NEKTPOHHbIX Tabanw, Microsoft Excel.

Mpu paboTe nporpammbl BbINOAHAETCA 60/bWOKM 06bEM BbIMMCNEHMIA, M3-33 YEro CKOPOCTb W
NPOM3BOAUTENbHOCTL PAabOTbl CEPbE3HO 3aBUCAT OT CKOPOCTU npoueccopa M obbema onepaTUBHOM
NamsaT1 KoMMbloTepa.

MwuHUManbHaa KoHbUrypauma KomnbtoTepa — 64-paspagHas Windows, Core i3 CPU, 4GB RAM, 200GB
HDD, BMAeoKkapTa U1 MOHUTOP € NoaaepKon 1366x768, xoTA NporpaMmma MOKEeT ObiTb YCTAaHOBAEHA U
6ynet paboTaTb Ha MeHee NPOM3BOAUTENIbBHOM KOMMbOTEPE.

PekomeHayemas KoHdUrypauma KomnbloTepa — 64-paspsaaHaa Windows, Core i5 CPU, 16GB RAM, 256GB
SSD, BuaeoKapTa u MOHUTOP € Noaaepkkoi 1920x1080.

MpyY BLINOJHEHUWN PACYETOB A/ HECKOIbKMX 6a30BbIX CTAaHLMIA HAa CKOPOCTb BbIMMC/IEHWA NPAKTUYECKU
KPaTHO B/AMAET KOAMYECTBO A4ep/NOTOKOB NPOLECcopa, Tak KaK pacyeT ONA pas3HbiXx 6a30BbIX CTaHLMMA
BbINO/IHAETCA B OTAENbHbIX MOTOKax. Ona 64-paspaaHbix Bepcuii Windows, CHATbI BCE OrpaHMYeHus,
CBA3bIBalOLME AETaNbHOCTb pacyeTa, MaKCMMasbHbIA pagMyc pacyeTa CEeKTOpoB 6a30BbiX CTaHUMIA U
KoiMyecTBo cekTopoB. lpu 6onblumx obbemax pacyeToB MCMONb3YeTCA BeCb AOCTYMHbIM 06bem
onepaTMBHOW NaMATU Ha KOMMbIOTEPE, a NPU NepenosHeHUM OMNepPaTUBHOM MAMATU - KECTKMI AUCK
KomnbloTepa.

Mporpamma 3almuLeEHA OT HesleraJibHOro PacnpoCcTpaHeHMa ¢ NOMOLLBIO annapaTHoro Katoda HASP HL,
KOTOPbIA MOXET MOCTaBASATbCA B JIOKA/NIbHOW WM CETEBOM BepcuW. 3alumMTa He BAMAET Ha paboTy
KOmnbloTepa.

HUHcTaNASa1MA IPOorpamMmabl
Mporpamma RadioPlanner nocraBnseTcs Ha 04HOM YCTaHOBOYHOM AMCKeE.
CopepkaHue gucka:

— ¢alin yctaHoBKM Setup_Radioplanner_21_date.exe (date — gata co3gaHus gucTpubyTmnea);
— PYKOBOACTBO MO/b30BaTeNA;

— obyuvatowme Bnaeo;

— ApaiiBep annapaTtHoro Kntoda HASPUserSetup.exe;

— apxuB c Habopom guarpamm HanpasaeHHocT aHTeHH ANTENNAS.rar;

— nanka c daitnamm npumepoBs NpoeKkTos *.rplx

— nanka c npumepamm ¢paiinos faHHbIX

MNepen Hayasom paboTbl HEObBXOAMMO YCTaHOBUTbL ApaMBep anmnapatHoro Kiatoda HASP. [ns atoro
3anyctute nporpammy HASPUserSetup.exe. Mocne uHcTannauuu apamsepa ycraHosute B USB nopt
KOMMblOTEPaA annapaTHbIi K/to4, NOCTaBAAEMbIN B KOMMJIEKTE.
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Ona nHctannsaumm RadioPlanner 2.1 3anyctute ¢ann Setup_Radioplanner_21.exe ¢ ycTaHOBOYHOTIO AMCKa
1 BbIMOJIHUTE YCTAaHOBKY NPOrPamMmbl.

Ons paboTbl Nnporpammsl Heobxoamm naket "Microsoft .net framework" Bepcuu 4.5 nnn 6onee Hosoi.
Ecnn Ha Bawem KOmnbloTepe ycTaHoBAeHa onepaumoHHan cuctema Windows 7, Windows 8 namn Windows
10 c aBTOMaTUUYeCcKMM obHOoBeHMeM, To "Microsoft .net framework" y»ke yctaHoBneH. Ecam nporpamma-
WHCTANINATOP ero He 0BHAPYKUT, TO OTKPOET CTPaHMLY Ha caiTe Microsoft c KoTopoit ero Heobxoanmo
3arpysuTb U YCTaHOBWUTb, NOC/E Yero NPoAoXKMTb ycTaHoBKy RadioPlanner.

HacTpoiika OCHOBHbIX NapaMeTpoB OCYyLLEeCTBAAETCA B MeHIo HacTpolika.

OGHOBJIEHME NPOrPaMMbI

I'Iepmo,u,mqecr(m Mbl BbIlMyCKaem 6ecnnaTHble Tekyume OﬁHOBJ’IEHMH, B KOTOPbIX yay4dllaem d)yHKLI,VIOHaJ'I n
CTabuabHOCTb nporpammel.

B nporpamme npeaycMoTpeHa pyyHas M aBTOmaTMyecKas npoBepka o6HOBAeHMIA. YTobbl npoBepuTb
HanMume o6HOBNEHUI BPYYHYO, KAMKHUTE “Momoulp — MpoBepKa Hanmuma obHosneHus”. Ecan ectb
AOCTYyNHoe 06HOB/EHNE OTKPOETCA OKHO C MHbOPMaLMeE O TEKYLLEN U AOCTYNHOM Bepcuun. Bbl moskeTe
3arpysvTb €ro Mo CCbIKE M YCTaHOBWUTbL B Py4HOM perkume. Mporpammy npu 3TOM caedyeT 3aKpbiThb,
YAANATb €€ HEe HYXKHO.

Hayasio pa6oThI

RadioPlanner no3Bo/IieT BbIMNOJAHUTL YACTOTHO-TEPPUTOPUANBHOE MNAHMPOBAHME M pacyeT 30H
PagMoNOKPbITUA NPY NMPOEKTUPOBAHNN CeTe MOBUIbHO CBA3M, CETeN HazeMHOro TB- 1 paguoBeLlaHus,
a TaKXe ceTell aBMAUMOHHOM PaAMOCBA3M U HaBUraumu. YumTbiBaa cneumduKy NAaHMPOBAHUA ITUX
cucTem, B Mporpamme npeayCcMoTpPeHbl TPU pasHbIX TUMa NPOeKTa:

- MobunbHas cBA3b
- TB- u pagnoselaHme
- ABMAUMOHHas paamMocsaAsb

OT BblbOpa TUMNA MpoeKTa ByaeT 3aBMCETb KOHOUrypauma MeHI0 nporpammbl U Habop BBOAMMBIX
napameTpoB, NO3TOMy nepes Hayaaom paboTbl NOMb30BaTeNb AOMXKEH BblI6paTh TUM NPOEKTa B MEHIO
Hactpoiiku (cm. Pasgen Hacrpoitku). O6wmii nopagok paboTbl ¢ MPOrpamMmmont npakTUYecKn o4MHaAKOB
BHE 3aBMCMMOCTW OT TUMa NPOEKTa.

HacTosuwee pyKoBoacTBO NOAENEHO HA YeTbipe 4YacTM — CHayasna MAeT onucaHue paboTbl C Temu
OYHKUMAMM MPOrpaMmmbl, KOTOpble He 3aBMCAT OT TUMa MPOEKTa, 3aTemM WAeT onucaHue paboTbl C
npoekTamm MobusbHasA cefa3b, 3aTeM — C NPOeKTamMu Tuna TB- u paduosewjaHue 1 B KOHLEe - ABUAUUOHHASA
paduocenseo.

Mocne CTapTa NOABUTCA rnaBHAA NaHe/ b Nporpammbl C OCHOBHbIM MEHIKO B JleBOM YacTu 1 6a3oBoi KapTOVI
B npaBoﬁ yactn. MOXKHO MeHATb pa3smep OKOH naHenen no mepe HGO6XO,EI,MMOCTVI npu nomoum
pasgennTensa.
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Ha 6a30Boi KapTe MoryT oTobpaxaTbCs pas/nyHble C0u, onpeaeneHHble nosb3oBatenem - 6a3oBble
CTaHLMM, 30HbI MOKPbITUA, Pa3/INUHble AOMONHUTE/IbHbIE BEKTOPHbIE CNOW U T.4. MOXHO BbI6GpaTh ANA
0oTO6paXKeHUs 0AHY U3 NpeayCTaHOBAEHHbIX 6a30BbIX KapT UK HACTPOUTbL COBCTBEHHYIO 6a30BYIO KapTy,
KaK onucaHo B pasgene HacTpoiiku 6a3oBoi KapTbl.

Hasurauma no KapTe ocyLecTBAAETCA NP MOMOLLU MbILIN. MCHOﬂb3yﬁTe KO/1eCO MblWN ANnAa NsmeHeHunA

MacwTaba (Zoom) KapTbl. Hy»KHbl1 ZOoOM MOXHO BblbpaTh TaKKe 13 PacKPbIBalOLWLErocsa CNMCKa B NaHenun
MNHCTPYMEHTOB.

IlaHe/1Ib MHCTPYMEHTOB M OCHOBHOE MEHI0

[nsa yaobcTea Nonb3oBaTeNa OCHOBHbIE KOMaHAbl MeHI0 0bOpPM/IEHb! B BUAE NaHEAN UHCTPYMEHTOB.

£, RadicPlanner 2.1 D\Werl\5ample Projects\DMR_160 MHz_Uplink_ITU-R 1812 model.rpk
| - |:| I TopoCTT - % . |._r|1 _F\r] .': - ] e ? -
Mpn HaBegEeHUM Ha KaXKAyo U3 MKOHOK NOABAAETCA NOACHAKLWAA HAAMNUCH.

-3
! - CTaHAapTHble MHCTPYMeHTbI paboTbl ¢ panammn Co3patb, OTKpbITb, COXpaHUTD.

1 |- 3 y 3
- - TekyLmMit Zoom (ypoBeHb AeTanmn3aLmm) KapT TallloBOro cepeepa KapTorpapuueckoi
NOA/NONKKM;

L4

|T|:|p|:|C'I_I'

-TeKkyllan 6a30BanA KapTa (KapTorpaduyeckas NoanoxKa);

& - IHCTpYyMeHT “NnHeiKa”, Nno3BONSIOWMIA USMEPUTb PACCTOAHNE M a3UMYT MeXA4y ABYMS
NPOM3BO/IbHBIMM TOUKAMMU. YTOObI BbIMOSHUTL U3MEPEHUNE KAMKHUTE Ha IMHENKY, 3aTeM
KAMKHWUTE Ha Ntobble ABe TOYKM M NMPOrpaMma MOKAXKET PACCTOAHUE MEXKLY HUMU U a3UMYT C
nepsoi Ha BTopyto. 15 BbIXO4A KAVKHUTE NPABOM KHOMKOM MbilwK B II06OM MecTe Ha KapTe.

- BbINONHWTL pacyer;
- [lo6aBWTb 30HY PAAMOMNOKPLITUA K CPAaBHEHMUIO;

Iy
|" "t _ CoxpaHWUTb pesynbTaThl pacyeTa B Buae Be6-CTpaHNLb;

Y
= _ CoxpaHWTb pesynbTaThl pacyeTa B BUAE pacTpoBoro daiina B popmate PNG;

B CoxpaHuTb pe3ynbTaThl pacyeTa B Buae dpaiina KMZ ana Google Earth (Google MnaHeTta 3emns);

-

- CoxpaHuTb pe3ynbTaT pacyeTa B popmate N'MC Maplinfo uam dainna CSV;
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ILl - PepakTop mogenu npenaTcTBuii;

-H”—| - KaJ'IbKYJ'IFlTOp NPOMbIWNEHHbIX Pagnonomex;

(?

£ - Nomowp

I'Io,u,p06Hee (¢} d)yHKLI,VIﬂX KaXX4oro 3snemeHTa naHe/M MUHCTPYMEHTOB pPaCCKa3aHO Adanee B
COOTBETCTBYHOLWMUX pa3aeniax HaCTtoAulero pykosoacrea.

B KauyecTBe OCHOBHOrMO MEHIO MO/b30BaTENA B Mporpamme MCMonb3yeTca uHTepdeiic Tuna Tree View
(MHOroypoBHeBOE AepeBo), 3N1eMEHTbI yNPaBAeHNA KOTOPOro HaXOAATCA B 1IEBOM YaCTM FNaBHOM NaHenu.
Mpu BbIGOPE OAHOIO U3 3/1EMEHTOB MEHI0, PAAOM OTKPbIBAETCA MaHesb, COOTBETCTBYIOLLAA AaHHOMY
3/1EMEHTY.

1 MHdopmawma o npoekTe
{a} HacTpofika
N Mopens pacnpocTpaHeHWA pamMoBonH
ollll Twn v napameTpel pacyeTa
CpaBHeHWe 30H NOKPEITAA
Q ABOHEHTCKME CTaHLMMN
&L YacToTHeN nnan
£2 Cnow kapTel
3 TexcTosbil oTéeT

B Pacyets 5 Touke
£ AHanns vsMepeHii

[3] =8 Cem mMoBumsHON cASM
E'IE“E{? BS 001

B>
----- [=] = Cextop 120°/f06
P [=] = CexTop 240°/§10
=-[=] % BS 002
----- [=] =y Cewrop 0°/f12
----- [=] = CexTop 120°/f03
----- [=] =y CexTop 240°/f04
...Eiﬂ? BS 003
...Eiﬂ? BS 004
...Eiﬂ? BS 005
...Eiﬂ? BS 006
...Eiﬂ? BS 007
...Eiﬂ? BS 002

PucyHoK 1. MeHto Tree View (MHo20yposHesoe depeego)

UHdopmanusa o npoekrte

HoBbIl NMPOEKT CO34aETCA aBTOMATUYECKN NMPU 3anyCKe Nporpammeobl.

B meHio PANJI BbINONHAIOTCA CTaHAapTHble onepauuu ¢ daiinom npoekta — CO30ATb, OTKPbITD,
COXPAHWUTb, COXPAHUTb KAK. PacwupeHune, noa KOTOpPbIM COXpaHsaeTca ¢alin onucaHus NpoekTa -
*.rplx. 9TOT dalin coaepKUT BCe NCXOAHbIE AaHHble M HAaCTPOMKM NPOEKTa.
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B naHenn nHdopmauma 0 NPOEKTe MOXKHO YKasaTb 06LLyto MHGOPMaLMIO O NPOEKTe.

MH®opMaLMA o NpoekTe

G5M-1800 HosocuBupex|

HaumeHosaHwe
npoexTa

JaKasuiK | |

Data  |2018.12.2110:52 |

PucyHok 2. MNaHenb “UHpopmayus o npoekme”

HanmeHoBaHMe npoekTa TekcTtoBoe none
3aKasumK TeKcToBOE nose
[ata

TeKcToBOE NoJe, NpM CO34aHNM HOBOFO NPOEKTa B
Hero 3anucbiBaeTca gaTa W Bpems Co3gaHuA
npoekTa

HacTpoiku

Mocne nepBoro 3anycka ycTaHOB/IEHHOM NPOrPamMmbl C/ieAyeT BbIMOJHUTL NepBOHAYasIbHYIO HACTPOMKY.

HacTpoiika
HacTpoiiki npoekTa HacTpoitki nporpamms
Tun cucTeMel EmvHWLE! MSMEDEHIA PACCTORHWA 1 MyTe K Nanke ¢ MaiAnami KaLWwa KapT
BbICOT
(® MoBuneHan cense |C:\Users\user\ﬂppData\Roaming\Hadio Plannercache | = %

(® Metpuueckan cucTema
O TEB » pagosewaHie

() Prnwickas cuctema [MyTe K Manke c GaHHEIMW LMPPOBOI MOGENU PENEEPE 1 NPENATCEMIA
(O ABnaumoHHaR pagMoceAss
|C:\Users\user\ﬂppData\Roaming\Hadio Planner‘data | ﬁ 83
PopMAET KOOPAMHAT CucTema koopgiHaT
HacTpoiiky npokcu-cepeepa
(®) Mpamychl ¢ necATMYHORA Apofisio @ WE5-34
[ Mcnenesosams npokcu-cepsep [ Npokcu-cepsep TpetyeT napons
() Mpamyest MiaHyTet CeryHasi () CK-42
- y IP 80.255.145.41 Wva | |
pagycel MuHyTe ¢ ) rcK-20m
G AECATWUHOM ApOBEHD MopT 3128 Mapons | |
HacTpoiika kapT nognoxkK (5asoBbi KapT)
Wma URL ()
| 3 OpenStreetMap http://a tile.openstreetmap org/[ZL X} [Y].png
OpenTopoMap http://a tile opentopomap org/[Z]/[¥]1/[¥].png
(QOSM Relief hitp://a tile thunderforest.com./cycle [Z]/[X]/[] png
Carto Basemap hitps://cartodb-basemaps-c.global ssl fastly netight_nolabels/[Z)/[X]/[Y]@2¢ png
]
CBpoc K HACTPOIAKEM MO YMOMUEHMD MPUMEHITE HACTROIKK BE30BLIX KApT

PucyHok 3. [TyHKkmsl meHo Hacmpolika
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HacTpoliku npoekTa

Tun cuctembl

- MobunbHasa cBa3b

- TB- u pagmosewaHue

- ABMAUMOHHAA PaANOCBA3b
MNepen U3meHeHMEM TUMA CUCTEMbI CNeAyEeT COXPaHUTb
TEKYLNI NPOEKT, TaK KaK Nporpamma npm M3SMeHeHun Tmuna
CUCTEMbI CO3aa€eT HOBbIN NpoeKT. OT Bbibopa TMNa NpoekKTa
byneT 3aBMceTb Habop BBOAMMbIX MapameTpoB.

EAMHMLbI U3MEPEHNA PACCTOAHWNI U
BbICOT

- MeTpuyeckas cuctema (KUNOMeTpbl, MeTPbI);
- AHrnuiickas cuctema (Munu, eyTbl);

dopmaT KoopanHaT

dopmart reorpadpmyeckmx KoopauHaT —
- Tpapychbl ¢ gecatnyHol apobbio (N44.345678
W134.567893)
- Tpaaycbl MuHyTbl CekyHabl (N44° 34’ 23.7" W134°
29’ 23,4")
- Tpagycbl MuHyTbI ¢ gecatnyHol apobbio (N44°
34,2356’ W134° 29.2354’)

Cuctema KoopamHaTt

Bbibop crcTemMbl KoopAMHaT
- WGS-84
-  CK-42
- TCK-2011

HacTpoiku nporpammbl

MyTb K Nanke ¢ pannamm Kawwa Kapt

MyTb K Nanke, rae 6yayT XpaHUTbCA 3arpy»KeHHble Tanbl
KapT 6a30B0I NOAN0XKKM ANSA BbICTPOM NOAKAUKU UX B
[aNbHeNLLIEeM, YTO OHYeHb YCKOopAeT paboTy ¢ NPorpammoit.
Kpome Toro, 3arpy*KeHHble KapTbl OCTaHYTCA Y Bac Ha
KOMMNbIOTEPE, M Bbl CMOXKETE UX NPOCMaTPUBaTh Aarke be3
NOAKAOYEHUSA K MHTEPHETY. Ta Narnka co3aaeTcs
aBTOMATMYECKU MPU NEPBOM 3aMyCKe, NyTb TaKKe
NPONUCbIBAeTCA aBTOMaTUYECKM. NyTb K Nanke MOXKHO
MEHSATD.

MyTb K Nanke ¢ gaHHbIMK LUPPOBOW
mozenun penbeda u NPenaTcTBui

MyTb K Nanke, rae XpaHATCA aBTOMaTUYECKN NoArpy»aemble
no mepe HeobxoAMMOCTM AaHHble uMdpoBOM Mogenu
penbeda 3eMHON NOBEPXHOCTU, a TaKXKe NPenATCTBUI - Neca
M 3aCTPOMKM.

JTa nanka co3faeTca aBTOMaTUYECKMU NpU NepBoM 3anyckKe,
NyTb TaK}Ke NPonucbiBaeTca aBTomaTnyecku. MNyTb K nanke
MO3KHO NMOMEHATH.

HacTpoiiku npoKkcu-cepsepa

Ecnv KOMNblOTEP NOAK/IOYEH K MHTEPHETY Yepes NPoKCu-
cepsep, To He06X04MMO BBECTU €ro NapameTpbl U NOCTaBUTb
COOTBETCTBYIOLLYHO METKY.

HacTpoiKa KapT noan0KKku (6a3oBbIxX KapT)

B KauyecTBe KapT NOAJ/IONKM (MX elwe WHOr4a HasbiBaloT 6a30BbiMM KapTamu) ANA OTOBparkeHua
pe3ynbTaToB PacYeToB MOMHO WCMOMAb30BaTb Nt0Bble AOCTyMHble KapTorpaduyeckve matepuanbl
NoNb30BaTE/IbCKOrO MAKN CTOPOHHErO TalinoBoro cepeepa (tile server).

B HacToALlee Bpema MOXHO HalTU MHOMKECTBO CePBMUCOB, NPeAO0CTaBAAIOLLMX BOSMOXKHOCTb NPOCMOTPA
KapTorpapuyeckoro martepuana, BCE OHM OTAMYAIOTCA MNPEeAOoCTaBAAEMbIM MaTepuasom Mo TaKUM
napameTpam, Kak MacliTab KapT, 0XBaT TepPPUTOPUIA, HANONHAEMOCTb. 1A KaXKA40ro KOHKPETHOro C/y4vas,
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B 3aBUCMMOCTU OT MEeCTHOCTHU, rae pacnosioXKeHbl 06beKTbl pacyeTa, MOXKeT OKa3aTbCA NOJIE3HbIM KaKom-
TO OAMH NN HECKOJIbKO CePBEPOB, KOTOprl‘/‘I MOXHO Bbl6paTb N3 CNUCKa.

OpaHol 13 aocTynHbix 6a30BbiXx KapT B nporpamme RadioPlanner sBnsetca Kapta TopoCTT, KoTopas
cneumanbHoO paspabaTtbiBasacb HaMWU SN UCMOIb30BAHUA B KAYeCTBE KapTorpaduyeckom nNogioXKu B
nporpammax DRRL, RadioPlanner, EMC Planner n SanZone. Ha cerogHAWHMN AeHb KapTa OXBaTbiBaeT
TeppuTopmio Poccnmn, KasaxcTaHa u Y36eKncTaHa 1 B AaNbHeNLeM NAaHUPYETCA YBeIMYEHUE NOKPbITUS.

KaTeropuu Tonorpapuyeckmx o6beKToB Ha KapTe:
- PactuTenbHbIli NOKPOB: fiec (C 0603HaYeHMEM BbICOTbI), KYCTapHWK;
- [oporu: ABTOMarucTpanu, xenesHole 4OPOru, MeCTHbIE AOPOTK, NOJIEBbIe 4OPOTU U TPOMbI;

- 3acTpoWiKa: KOHTYPbl HaceNEeHHbIX NMYHKTOB, KBAaPTaN0B, XWU/bIX U NPOMbILWIEHHbIX 34aHWUIA, 3Ta’KHOCTb
3aHNi;

- Tuaporpaduma: peku, o3epa, BOLOXpPaHUIMLLA U 6ONOTa;
- Ob6beKTbl MHXeHepHOMN MHOPACTPYKTYpbI: TPybonposoapl, /131, aHTEHHbIe OMOpbI U NpoYee;
- Penbed MecTHOCTU — BbICOTHbIE FOPU30HTaAM C lWwarom 10M, OTMETKM BbICOT.

B ocHOBe ToMoOKapTbl - AaHHbIE OTKPbITOro KapTorpaduyeckoro npoekta OpenStreetMap (OSM), KoTopbii
MO HANONHAEMOCTM U KayecTBY AaHHbIX B NOC/NeHEE BPEMSA Bbllle Ha NPUHLMMNNANBHO HOBbIA YPOBEHD.
AKTyanbHOCTb MHOPMaALMKM, KOTOPAa eCcTb Ha KapTax npoekTa OSM He MAeT HM B KaKkoe CpaBHEHWE C
AKTYaNIbHOCTbIO TPAAMUMOHHBIX TOMOKAPT, KOTOPble 0OHOBAANANUCH B Ny4yllem cayyae 25-30 net Hasaga.

MpY NOAroTOBKE KapTbl Mbl MOJHOCTbIO 3aMEHWM C/I0M IeCOB, KOTOPbLIN ecTb B NpoekTe OSM Ha AaHHble
rPaHuL, NeCHbIX MacCMBOB M3 3Ko0rMyeckoro npoekrta Global Forest Change 3a 2015 rog 1 4onNoAHMAN
NX MHPOPMaLMelt 0 BbICOTax ieca, KOTopas noAsafeTcs npu zoom 13-14.,

Ha KapTy TaKe HaHeceHbl ropu3oHTann penbeda MeCTHOCTW, BbIMNOJHEHHblIE Ha OCHOBe LMpPOBON
mogaenu sbicoT Shuttle Radar Topography Mission (SRTM).

Ctunb KapTbl Topo CTT Ha MENKMX U CPeAHUX YPOoBHAX AeTanusauum (Zoom 9-Z15) makcumanbHO
NPUBAUMKEH K CTUIO TPAAULMOHHbIX Tonorpadmyeckmnx KapT macwrtabos ot 1:1 000 000 ao 1:25 000, uTto
obecneymBaeT OTIMYHYIO YUTAEMOCTb U MHPOPMATMBHOCTb NMPU WUCMOJIb30OBAHUM KApPTbl B KayecTse
noanoXKu ans pabotbl B nporpammax DRRL u RadioPlanner. HacTpoiku 60nbluMHCTBA TalNoBbIX
cepBepoB MMEKT CX0Xuii popmart. Mpumep 3anucu gna Tarmnosoro cepsepa OpenStreetMap:

http://a.tile.openstreetmap.org/[Z]/[X]1/[Y].png

BHUMmaHuMe: Bce npasa Ha KapTOI'pad)VI‘-IECKVIe MaTepuanbl NPpUHaaNexat nux saageibuam.

Ecnmn y nonb3oBatena umetotca 6osee akTyanbHble Man 6onee noapobHble KapTorpaduyeckme AaHHble
Ha HYXXHYI0 TEPPUTOPUIO B BUAE M306paXKeHUA UAM BEKTOPHOM KapTbl, TO Tali0BbIN CepBeEpP OH MOXKET
€034aTb CAMOCTOATENbHO B cneuunanmnsmnpoBaHHbix FTMC Maplnfo, QGIS, Global Mapper.
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Csiou KapThl

B mMeHio Cnou KapTbl M0b30BaTe/lb MOMKET YNPaBAATb CNOAMMU, KOTOpble OTOBparkaloTcA Ha KapTe.
MopAAOK CNOeB B MEHI0 COOTBETCTBYIOT MOPAAKY Ha KapTe (6a30Bas KapTa — HUMKE BCEX C/I0EB, CalTbl —
noBepx BCex cnoes).

#. RadioPlanner 2.1 DAWork\TETRA 420 MHz.rplx

(- = 15 - [TopocTT 1€ & Eo(@s (@0 | S0kl | ?-
i WHpopMawwa o npoekTe Crow kapTel iy ||I %o
{a} HacTpoiikm Calitol ~
Np Mogens pacnpocTpaHeHs pammoBonH i o
ol Tvn v napameTpe pacyeTa T/
CpaBHEHWE S0H NOKPBITAR OToBpaxats calfTel B S3BMCMMOCTH OT CTaTyCa:
0 AsorenTekme cTaHLImM (® Bce caims () Toneko aKTMBHBIE CaliTs! l‘“
&5 YacToTHel nnan =
<= Crow Kaprl_ WMrmena calitos Hanpaenenws cekTopos ‘ §
== i~
&0 TekcToBbIA oTyET LI a o
WPT HMEH
B Pacuets B Touke ® pue . I
5 AHanWs MsMepeHni
E:| “Qg CeTs mobuneHoit cBAZN MNonesosarenscwkme cnon (KML, CS5V) 4 +
=] E*}g{" BS 001 -
(8] 3\ Cexrop 0°/701 | th|E&3| @ |
[=] el Bspo2 } |
[=] =y Cexrop 0°/£03 Tomu  Uget -
% 85003 Hmn Orofp 3nauok Wpuet o e i
(53 Cexrop 0°/f05 » ( Font | 2 [
oy e | & 1O L |2 [ |
[=] 3 Cextop 0°/f01
=-[=] Ux} BS D05 }
i [m] 3=y Cextop 0°/F03
3oHa pamMonoKpEITMA
OTofpaxate Mpospaynocts (0-10) |5 =
Moaene npenaTcTEMA
[] Orofipaxats Ci}' Mpospaydocts (K100 |7 =

Basoean kapta

OTobpaxate ] MokasaTs B oTTeHKax ceporo

-

YpoBeHk oTTeHkos ceporo (0-3) |0 =

179.1 m | OTprIToE NPOCTPEHCTED

PucyHok 4. Cnou Kapmeol

CaiThl

Mopg, caiTamMu B 3aBUCMMOCTU OT TMMa NPOEKTa NOHMMaloTcA 6a3oBble CTaHUMM UAK nepeaaTimku TB- u
paauoBeLaHus.

MNMoka3aTb cnok MoKa3aTb/CKpbITb C/I0M CalToB

MNMoKasaTb BCe CaMThbl

MNMoKasaTb BCe CaMThbl

MNMoKa3aTb TONbKO aKTUBHbIE CaMTbI

MNMoKa3aTb TONbKO aKTUBHbIE CaMTbI

MNoKasaTb HaMMeHoBaHMWe calToB

MNoKasaTb HaMMeHoBaHMWe caliToB

CtpaHuua 14 n3 94



RadioPlanner 2.1_210929. PykoBoAacTBO No/sib30BaTeNA

MoKasaTb HanpaB/ieHNe cekTopa MoKasaTb HanpaB/ieHWe CeKTopa B COOTBETCTBMM C
YKa3aHHbIM A1A HErO a3MMYTOM aHTEHHbI

BblbpaTb 3HaYOK ANA CAUTOB U3 CTaHAAPTHOro Habopa
BblbpaTb TMN, CTUAb M UBET WPUPTa ANA HAUMEHOBAHUM

canToB

3Ha4oK caiiToB
WpundT 1 useT wpndTa

Ilonb3oBaTeabckue ciaou (KML, CSV)

Monb3oBaTeNb MOXKET 3arpy3uTb 1 0To6PasnTb B KauecTBe C/I0A Ha KapTe NPOU3BOJIbHbIE TOYEYHbIE UK
JINHEeWHble BEKTOPHble 06beKTbl B popmaTe KML. 3To MoxKeT 6bITb, Hanpumep, Tpacca J13M, Tpybonposoa,
061bekTbl KIM TenemexaHnKK, a TakKe pesynbTaTbl USMEPEHWUIT YPOBHEN CUTHaNa.

Kpome Toro, ToueuHble 06EKTbI MOXKHO 3arpy3uTb Tak:Ke u3 danna ¢opmarta CSV (TekcToBbit dopmar,
roe pasgenutenem 3HauyeHWit KONOHOK ABASETCA CMMBOA “TOYKa C 3anATor”). TO YyHMBeEpCasbHbIN
$bopmaT, B KOTOPOM MOKHO COXPaHUTb Tabaumuy M3 noboro peaaktopa Tabauy, (Excel, LibreOffice Calc u
npoumx), a TakKe 6a3 JaHHbIX.

Heobxoanmble Nons Ans Kaxkaoro toyeyHoro obbekTa: Mapametp; LnpoTa; JonroTa

PasgenuTtenem 3HauyeHU KOIOHOK ABASETCA CMMBO “TOYKA € 3anATon”.

dopmatbl npeacrasneHunsa koopaunHat - NONYLWAPUE TPAAYCbl MUHYTbI CEKYHAbI (N35 36 23.8) nam
MNONYWAPUE OECATUYHBIE TPAOYCbI (N12.34567). B KauecTBe napameTpa MoXKeT bbiTb 060 TEKCT,

KOTOpPbI 0TO6PA3UTCA B TOUKE C YKa3aHHbIMU KOOpAMHaTamMu. 3TO MOXKET bbiTb, Hanpumep, pesyabTaT
N3MepeHnii AU HaMMeHoBaHMe 0bbeKTa.

Qf’ Wheonstergis\RadioPlannern702_processed.csv - Motepad++ O >

File Edit
Plugins

Search View Encoding Language Tools  Macre  Run

Window 7
(=] @Lg]| |

[= 702_processed.csv E3 l

1 FSS.l ; N5T7.646533%660645 ; E38.8377532558584 A
- ¢ H57.64621734615%14 ; E38.84155985107422

N57.6458473205566 ; E35.85455014852578

; N5T7.6454845243164 ; E38.845659325983398

E38 elle

Settings

o 5 gl x| BE| =

[T

I
[
-1 0 0

o
|

=] =1 0 0 0 o o 00

|
I
-] 0

I
|
O R S e T I = O T Y O ]

-1 0 0

[ R I S T

I

LT I B Y RE Y 4
-

e

6447563171387

6436596455561
6433506555176
6433753967285
6433868408203
643138885458

6428509301758
6425743103027

; WN57.6450729370117
: HE5T.
N57.6444320678711 ;
H57.6440656716309
: HE5T.
: HE5T.
: HE5T.
: HE5T.
s HST.
: HE5T.
: HE5T.

"

le
s E38.8586345487305
E38.8626861572266
E38.866779327352¢6
¢ E38.8T708267211514
; E38.8748927520752
s E38.8752343135%648
s E38.8834515161133
E38.8874053555078

2
.8546255
9
7

R Ay e ]

; E38.891437530517¢6

9
; E38.8956031759531¢6

Ln:1 Col:1

Sel: 0] 0

Windows (CR LF)

UTF-28

IMNS

PucyHok 5. [pumep mekcmoegoeo ¢alina e popmame CSV ¢ pe3yasmamamu usmepeHuli
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RadioPlanner 2.1_210929. PykoBoAacTBO No/sib30BaTeNA

#, RadioPlanner 2.1 D:\Work\drive test\GSMZ00 drive test.rphe

S I —
i WHoopmawms o npoekTte Crnow kapTe!
{e} HacTpoikm (=

fin Monene pacnpocTpareHn pamosonH
o0l Tun 1 napamepe pacueta
CpaBHeHe 30H NOKpLITA
Q ABOHEHTCKME CTaHLIMN ) Bee caims
& YacTomHbil nnaH

Orofipaxats

& TexcToseil oTueT

B, Pacyemsi B Touke

25 AHanus usmepeHii

[E =5 Cems MoBunsHoi cansit
2-[s]'8 BS MTS 54-00246 R
L @R 3072480 Bt |23

[®) 3\ 1502462

A B (& (&

Orofpaxars caiTel B SaBUCHMOCTH OT CTaTyCa
(®) Tonoko akTMBHBIE CailThI

Hanpasnerins cextaopos

< Coon e I Vo caios

NMonssosaTensekite cnon (KML, CSV)

83.2m | BoaHan noBepXHOGTE

[] Mokasam & oTreHkax ceparo

YposeHb oTTeHkos ceporo (0-3) 0

: (=] 3\ 27072463 s
-8 BS Beeline Ne 45476
N - T I
~OI3 TevsTse BS MTS 54-00246(150°)
3\ 270767 g
BS MTS 54-00246(2707)
BS Beeline N 45476(27 ...
3oHa paMONOKPEITHA
Orobpaxars
Mogens npenatcTeui
[ Orobpaxam |G
Bazosan kapTa
Oroipaats
< >

o ?-

300 m . LMapdiu:@ pe

/;

butors; map stye: & OpenTopoMap (OC-BY-SA)

Online

PucyHok 6. lMpumep omobpaxceHuUs pe3yn6mamos usmepeHuli

Monb3oBaTenb TaKkKe MMeeT BO3MOMKHOCTb OMEePaTMBHO CO34aBaTb TOYeYHble 06BEKTbI HA KapTte. A
3TOro cneayeT KAMKHYTb NPaBOoM KHOMKOM MbILWW B HYXKHOE MECTO Ha KapTe, B MOABUBLUEMCA KOHTEKCTHOM
MeH0 BblbpaTb “[106aBUTb HOBbLIN TOUYEUYHbIM 06BEKT B C/IoM “TOUYKM”, @ MOTOM yKa3aTb HaMMeHOBaHUe
obbeKkTa. O6bEKT NOABUTCA Ha KapTe, a TaKKe OH byaeT aobasneH B c/ol “ToYKM”, KOTOpbI ByaeT
aBTOMAaTMYEeCKM CO34aH MpU CO34aHMM MONb30BATE/NEM MEepPBOro ToyeyHoro obbvekta. CosgaHHble
TOYEYHble 0OBEKTbI MOMKHO TaK¥Ke yaanATb — A1 3TOro caefyeT KAMKHYTb NPaBoi KHOMKOM MbIWKM NO
HYXXHOMY 06beKTY 1 BbibpaTh “YaanuTb 6nKalWni ToUeYHbIA 06BEKT B c/loe “Toukn”.

e A
K.
" B ‘__.f
P
f Cozgate Hoeyw BC
L
Mowmectute dokyc na BC BS 002
P . -".:'- =
g JoBaenTe HOBBIA ToMEYHEBIA 06bekT B cnol Todkn' ||.
B ¥ ganuTe BAnaanWw i TOYEYHEIN 0BbekT B cnoe ' Todkk'
-y P
¥ | o
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RadioPlanner 2.1_210929. PykoBoAacTBO No/sib30BaTeNA

JotagneHune TodedHoro obbekTa B NONBI0EATENRCKHMA CNOA KapThI oo

HaumeHosaHwe
ToyeyHoro obbekTa

707

QK Cancel

PucyHok 7. [JobasneHue mo4yeuyHo20 06 beKkma Ha Kapmy

Monb3oBaTenbCcKkme ciou COXPaHAKTCA B ¢al7|ne NnpoekKTa.

3arpysuTb cioi

3arpy3Kka cnoa (daina B dpopmartax KML, CSV). dopmar
daltnoB npmBeaeH B NPUIOKEHUN.

Yaanutb choi

Ypanutb BblOpaHHbIN cnok

Mo3MLMOHNPOBATL KapTy Ha NepByio
TOYKY BblBpaHHOro cnon

MO3MLMOHNPOBAHME KapTbl Ha NEPBYHO TOUKY BbIGPAaHHOrO
No/1Ib30BaTE/IbCKOTO C/101

CoxpaHuTb  ToyeyHble  06beKTbl | CoxpaHeHue ToYeUHbIX 06bEKTOB BbibpaHHOro cios B CSV

BblbpaHHOro cnos B CSV dain daiin

HanmeHoBaHue YKasaTb  HauMMeHOBaHWe  C/Iof. MepBOHaYanbHO
COOTBETCTBYET HanMMeHOBaHWIO daitna, HO MOXKeT bbiTb
N3MEHEHO.

MokasaTtb MoKa3aTb/CKpbITb NO/Ib30BaTENLCKUIA CIOM Ha KapTe

3HayvokK BbibpaTb 3HAYOK ANA 371eMeHTa (TONbKO A/ TOYeYHbIX

06beKTOoB)

LnpuHa nnHnm

BbibpaTb LWMPUHY AMHUM B NMKcenax (TonbKo Ann
JINHENHbIX 06BEKTOB)

LiseT nntHnm

BbibpaTb LBET NMHUM (TONbKO AN IMHENHBIX 06BHEKTOB)

30Ha pagONOKPHITUS

YnpaBneHue c/0em C pe3yibTaToM pacyeTa 30H PaanonoKpbITUA

MoKa3aTb cnow

MokasaTb/CcKpbITb C/i0M

Mpo3payvyHocTb

YCTaHOBUTL MpPO3padvHOCTb Ccnoa M3 aAuvanasoHa O
(monHocTblo Npo3payHbiin) — 10 (He Npo3payHbIit)

Moje/ib npensTCTBUA

YnpaBneHue cnoem mogenun npenatcremii. OTobpaxKeHune c1oA BO3MOMKHO HaunHas c Zoom=11 n 6onblue.

LiBeTa, KOTOpbIM OTO6paXKatoTCA NPEnATCTBUA:
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RadioPlanner 2.1_210929. PykoBoAacTBO No/sib30BaTeNA

CmepriToe npocTpaHcTEo

(TKpLITan TEPPMTOPWMA B NPUropone

Moka3saTb cnom Moka3aTb/CKpbITb CNOW

ey BbINONHWTB 3arpy3Ky 1 oTobpaskeHusn B npegenax obaactu
3arpysnTb MoAeNb NPENATCTBUN | skpana. ITa KOomaHAa NOTPebyeTca AnA OTOBpaKeHMs

AnA 0bnacty skpaHa MOZieNIN MPEnATCTBUIA B TOM C/ay4ae, ecin pacyeT 30H

PagMonNoKpbITUA B aHHOM 061acTu eLle He BbIMOHACS,
TaK KaK MpuW pacyeTax 30H PagMOMOKPbLITUA MOZAe/b
npenaTcTBMiM Ha Tpebyemyto o06nacTb 3arpyaerca
aBTOMATUYECKM

Mpo3payHocTb YCTaHOBUTb MPO3PaAYHOCTb Cnoa w3 auanasoHa O
(nonHocTblo Npo3payHbIn) — 10 (He Npo3payHbIi)

ba3oBas KapTa

YnpaBieHue coem KapTbl NOASIOKKK (623080 KapThbl)

MoKa3aTb cnow MokasaTtb/cKpbITb C/i0M

MNMoKa3aTb B OTTEHKAX CEPOro MoKa3aTb TEKYLLYHO KapTy NOAJOXKM B OTTEHKaX Ceporo

YpoBeHb OTTEHKOB CEPOro YCTaHOBUTb APKOCTb OTTEHKOB CEporo Ana Ccnos us
AunanasoHa 0 (TemHee) — 3 (cBeTnee)

CoxpaHeHHe pe3y/ibTaTa pacyeTa 30H paguONOKPbITHS

Pe3ynbTaT pacyeTa 30H pagMONOKPbITUA H06OTo TUMA MOXKET ObITb COXPaHEeH B BUAE MHTEPAKTUBHOW BEO-
CTpaHuUpbl, pacTpoBoro daiina popmata *.png nnum daiina KMZ nporpammsl Google Earth (Google MnaHeTa
3emns).

&z CoxpaHuTb pe3yabTaThl pacyeta B BuAe Beb-cTpaHuULbl — COXpaHeHWe pesysibTaTa pacyeTa B BUAE
WMHTEPaKTUBHOM Be6-CcTpaHULbl. Mporpamma npeasoxunT Noab30BaTeNO BbIOpaTb MECTO U MMA Nanku, B
KOTOPYIO COXPaHWUTb pe3ynbTaT, U 3aTem, B yKasaHHy nanky byaer coxpaHeH ¢ain index.html (ato
CKpUNT cTpaHuubl), dpann bs.png (3HauoK 6a30BOW CTaHLUMM), a TaKKe Nanka ¢ NMpPamuaoi TaloB 30HbI
PaaMonoKPbITUA B CTaHAapTHOM popmate {ZOOM}/{X}/{Y}. B ckpunT cTpaHuubl index.html 3anucbisaeTca
TaKKe C/I0M NO/Ib30BATENbCKMX JIMHENHbIX M TOYEYHbIX OOBEKTOB (BEPHEE TE U3 HUX, KOTOPbIE YKA3aHbI
KaK oTobparkaemble), U eciv 06bEKTOB MHOIO, TO 3TO MOMKET 3aHATb 3HAUYUTE/IbHOE BPEMS.

[ns TOro, 4toBbI OTKPLITL BEO-CTPaHULY, OTKpoiTe daiin index.html npn nomowm Bawero 6paysepa
(Google Chrome, Mozilla Firefox, Internet Explorer 1 np.). YKasaHHylo nanky co CKpUNTOM M NMPaMnaoni
TalIOB MOKHO 33apXMBMPOBATb M NepeaaTb 3aKa3uMKy Kak 3aKOHYEHHbIN pe3y/bTar.
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RadioPlanner 2.1_210929. PykoBoACTBO No/ab30oBaTens

TaKKe NoNyYeHHYH0 CTPaHULY MOXHO Pa3MecTUTb Ha Beb-cepBepe A4 NpocMoTpa B tobom bpaysepe u
Ha ntoboli M3 onepaumoHHbIX cuctem (Windows, Mac, 10S, Android, Linux).

Beb-cTpaHuLa NO3BONSET:

—  BblbupaTb NOANOKKY U3 4-X Pa3INYHbIX 6a30BbIX KapT;

— 0OT06pasnTb/CKPbITb 30HY PAANONOKPLITUA;

— OtobpaxkaTb C/I0M N0/Ib30BATENbCKUX TMHENHbBIX M TOYEUYHbIX 06 BHEKTOB;

—  WU3meHATb macwTab;

— ABTOMaTMYeCKM 0TOHPaXKaTb OCHOBHbIE AAHHbIE U3 IereHapl;

— OtobpaxkaTb MaclwTab 1 TekyLwme KoopamHaTbl Kypcopa (B geummanbHol cucteme u FMC);

[na paboTbl BEB-CTPaHMLLbI HYYKEH BbIXO B UHTEPHET, TaK KaK 6a30Bble KapTbl NOANOMKKM 3arpyrKatoTcs C
COOTBETCTBYHOLLMX PECYPCOB.

- O >
@ Coverage arsa b +
C { @ File | DyWork/Hoean%20nanka/index.html w 2 B 0N s B :
== ¢ b T 5 v 7 ] S
+| S ’ﬁ. daie Vg © OpenTopolap
- o £ il . ; O Falk 0SM
N - [z ; NERSE =) : ;
e ! - S Ak 3 C il g O ESRI Sat
,,,}& : ' = = . \ — €, A¥| O ESRI Topo
fiq3 2 A ! : :
?37 s 30Ha PaNOTIOKPLITUR
; bl ©az0BLIS CTEHUMK
4 :
i / -
NE bl
GSM-900 Novosibirsk
MOWHOCTE NPHHUMAEMOTO CHTHANA B
HanpaeneHun "Eeepx’
MS class 4
=-77 obm
W -85 0bm
W =-95 gEm
MpoueHT EpeMeHn: 95%
MpoueHT Mect: 95%

N55.07522
N55°4'30.8"

E82.91433
E82°54'51.6"

b8 L caflet | RadioPlanner

PucyHok 8. [pumep pe3ynbmama pacyemos 6 sude UHMepakmueHol ee6-cmpaHuubl

Manky c NMpPamMmuaoi TalhIoB MOMKHO UCMONb30BaTb HE TO/IbKO C NOYYEHHbIM CKPUNTOM — ee, Hanpumep,
MOXHO noaknwuntb K nwbo TUC, nogaepruBatowmn paboTy ¢ Talamu, YTO MO3BOAUT
OEMOHCTPUPOBATL pes3y/ibTaT pacyeTa 30H PaAMOMOKPLITUA B BMAE C0A Ha Atobol ctopoHHen TUC
nosb3oBatens (QGIS, Maplinfo, ArcGlS, SAS.Planet u apyrmx).

.-{h.
= CoxpaHuTb pesynbTaTbl pacueTta B BuAe pacTposoro daiina B dopmate *.png — coxpaHeHue

pesynbTaTa pacyeTta B BUAE pacTpoBoro ¢anna B popmaTte *.png.
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Mepen coxpaHeHMem pacTpoBoro ¢aina MoXKHO BbibpaTb 061acTb COXPAaHAEMOMN 30HbI MOKPbLITUA NpU
MOMOLLM NOABAAIOLLENCA PAMKM (MPY 3TOM MOXKHO NepemeLLaTb KaKk rpaHuLLbl PpamKK, Tak U camy KapTy).

& RadioPlanner 2.1 DAWork\TV DVB-T2 Novosibirsk.rplx — [m] *

(7 & | [o_[vendexmap 1@ | & @ | @)@ | SiE | ?-
i VheopMauna o npoexTe
g§‘> HacTpoitku
£z Mogens pacnpocTpaHe s pamosanH
! Tun v napameTpsl packeTa
% CpasHenwe 30K NoKpsTA
4% Cnou KapTsl
£ TexcTossil oTueT
% Pacuetsl B Touke
B¢ Cems Bewarma
[ Mayrosciwi Imux 25
(0% NayToscrwi limux 24«
[s]%' Cocrioeka Imux 25k
0% Cocriosxa limux 24k
-[8] %" Hosomvaiinoska Imix 29
(1% Hosomuaiinoska limux 24k
[s]%%" Panyra Imux 26¢
~[J%E! Pamyra limux 34k
....mé‘ Coryp Imux 29 . . BriSop pa3peLueHns kapTel
0% Coxyp limux 24k
[8] %" Yo Imux 30k
0% Yanano limux 46

MuxToeka
o

Paspewenwe 3KpaHa

@ Ox2 Oxd

[ MacwratHas numeiica
f A Koopmarams yrnos (" bt aarin)

Toryui
o
Noiime
3
= —
7 . " KoneLuoBo
KPacuoaﬁcf ﬁg Nebepeso
o &
Bepx-T, ( w
< > pra yna 1 A k. BEI:-MREP'Q(‘ eyl Ay RS

N55°49'37.48" EB3'420751" | | | Ynrimo Imuse 30¢ 68.0 dBV/m; 11.110 km; 96° | Field strength at remote | online |

PucyHok 9. CoxpaHeHue pe3ysbmamos pacdema 8 gpopmame *.png

Mpu coxpaHeHUU pacTpoBoro daifa MOMKHO TaKKe BblbpaTb ero AeTanbHOCTb (paspelleHue).
[leTanbHOCTb MOMKET COOTBETCTBOBATb TeKyllel uaum bbb Honble B 2 uan 4 pasa. Yem nydwe
AeTanbHOCTb, TeM 6onblue pasmep coxpaHaemoro daiina. MakcMmasbHbli pasmep COXpPaHAEMOro
pacTpoBoro nsobparkeHuns coctasnnet npumepHo 5400x4400 nuKceneld, pasmep dalina B popmarte *.png
npu aTom coctasnaet okoso 10 Mb.

MacwmabHas nuHelika - B N€BOM HUMKHEM YI/ly COXPAHSEeMOro M3obparkeHua noAaBMTcA macwTabHasa
NMHelKa.

KoopouHamei yanoe (*.txt ¢alin) — coxpaHeHne BmecTe ¢ dpaitnom png TekctoBoro daina noa Tem e
MMeHeM. B TeKcToBbIl ¢aitn 3anucbiBaloTcA KOOpAUHATLI YIN0B coXpaHAeMon obnactu (ana 3arpysku
pe3ynbTaTa pacyeTa 0xBaTa TesieBelllaHuem Ha KapTorpaduyeckuii cepsuc PTPC kapTa.pTpc.pd).

@3 CoxpaHuUTb pe3ynbTar pacyeta B Buae KMZ ¢aina — coxpaHeHue pesynbTaTa pacyerta B Buae daiina
KMZ, KoTopblit MOXKHO OTKPbITb B Nporpamme Google Earth (Google MNnaHeTta 3emns).

@Ev CoxpaHuTb pe3synbTaT pacyeta B TUC popmate - coxpaHeHMe pesynbTata pacyeTa NOKPLITUA B
TekctoBom daitne CSV unmn daitne obmeHa Maplinfo (MIF + MID). dkcnopT B 3TU BeKTOpHble GopmaTbl
Heobxo4MM TeM MO0Nb30BaTENAM, KOTOPble MCNOAb3YIOT MOKPbITUE ANA AaNbHEWWEro aHaausa B
pasnnyHbix TMC-npunoxKeHnax.
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Mpu coxpaHeHnn daina HyKHO ByaeT yKasaTb Lar CeTKM, C KOTOpOoi byaeT coxpaHeH pe3ynbTar.

MMWHUMaNbHbIA YpOBEHb CUrHana B coxpaHeHHom daine 6yaeT COOTBETCTBOBaTb MMHMMANbHOMY
YPOBHIO MOLUHOCTM Ha npuveme (MAM HanpAKEeHHOCTU MoAsA), KOTOpblA 6bln yKasaH B MeHo «Tun u
napameTpbl pacyeTay.

dopmart Paina CSV

Karkpaa cTpoKa cogepXuT Tpu napameTpa: reorpaduyeckas wWwWuMpoTa; reorpaduyeckas [ONTOTa;
MaKCMMasibHbIA U3 BCEX CEKTOPOB YPOBEHb CUTHasa (YPOBEHb MOLLHOCTM Ha Mpueme A/ MPOEKTOB
"MobunbHana cBA3b" MM HanNPsKEHHOCTb NOA ANA MNPOEKTOB Tese- U paanoBsellaHua); HassaHue bC;
A3uMyT cekTopa. Paspgenntenb 3HauyeHUIt NapameTpoB - TOYKA € 3anAToi. PopmaTbl reorpapmyeckmx
KOOPAMHAT: rpagycbl MUHYTbI ceKyHabl (35 36 23,8) unm gecatnuHble rpagycel (12,34567). Cm. Mpumep
Ha puUcyHKe 11.

Qf’ Ch\Users\user\Downloads\uplink.csv - Motepad++ — O >
File Edit Search View Encoding Language Settings Tools Macre Run Plugins  Window 7 X
o B s s & | | (g 2x | BB =1 EEER "

[=] uplink .csv E3 l-:lu:-‘a‘nlink.u:sx-' _.l B tvcsv _.l

1 £5.00105247;82.71161544;-95.0;B5 012;240"° L
2 55.05245400;82.71161544;-94,8;B5 012;240"

3 55.05515535;82.72105824;-5%4.5;B5 011;240°

3 S5.0EBE8607;82.72105824;-94.6;B5 011;240"°

£ 55.04704332;82.72577964;-94,6;B5 012;240"°

& 55.06868607;82. 72577964 -94,6;B5 011;240"

7 55.028105%1;82.73050103;-93.9;8B5 012;240"°

8 55.04574866;82.73050103;-94.6;B5 002;240"°

) S5.05786469;82,.73050103;-93.3;B5 011;240"°
10 55.06327538;82.73050103;-5%4.0;B5 011;240°
11 55.06558072;82.73050103;-593.8;B5 011:240"°
12 54.959023110;82.73522243;-94.8;B5 012;240°
13 S5.0051€850;82,.73522243;-94.4;8B5 012;240"°
14 55.04433757;82.73522243;-93.6;B5 011;240°
15 55.04704332;82.73522243;-94,8;:8B5 012;240"° W

length:43122 Ln:1 Col:1 Pos:1 Windows (CRLF) ARSI NS

PucyHok 10. Mpumep pe3yabmama pacyema nokpsimus e sude CSV ¢paliina
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(@ *Untitled Project — 615 - O X
Project Edit View Layer Settings Plugins Vector Rester Database Web Mesh Progessing Help

DEARERE OS2LHI PG e
LA A AN

Y g

Browser @
L&Y ®O

HE Vector Tiles E
v 55 XVZTiles

» € wes =

Metadata | Preview i o
o ﬁﬁlf ‘ r e, "
= i

Information from provider

Name  OpenStreetMap

URL -

Layers [=]ES)

o @l ® T8 ~H# O =
V| 59 K03IY-D

- | I OpenStreetMap

(Crl+K Coordinate | -11651898,4866754 | ¥ Scale 1:776478  ~ | @ Magnifier | 100% % | Rotation (0,0° 2| ¥/ Render @epscizesy @

PucyHok 11. AHanu3s pesyabsmama MIF Mapinfo e cnoe QGIS

Attribute Editor (uplink.mif) - 0O %

QT XGEF s -1 EEE

<Feature Mame>  <Feature Type> STROWGEST SIGMAL BS_MAME SECTOR_NAME  <Feature Description>  <Feature Layer Name>  <Indexinl *

<UNMAMED FE... Unknown Are.. -92.20 BS 009 240° Unknown Area Type uplink.mif 7025
<UNMMAMED FE... Unknown Are.. -89.10 B50M 240° Unknown Area Type uplink.mif 7026
<UMNMAMED FE... Unknown Are.. -B38.90 B5 001 240° Unknown Area Type uplink.mif 7027
<UMNMAMED FE... Unknown Are.. -89.30 B50M 240° Unknown Area Type uplink.mif 7028
<UMMAMED FE... Unknown Are.. -90.20 BS 002 240 Unknown Area Type uplink.mif 7029
<UNMAMED FE... Unknown Are.. -90.00 BS 001 2407 Unknown Area Type uplink.rmif 7030
<UNMAMED FE... Unknown Are.. -89.80 B5 002 240° Unknown Area Type uplink.mif 703
<UMNMAMED FE... Unknown Are.. -91.00 Bs012 240° Unknown Area Type uplink.mif 7032
<UMMAMED FE... Unknown Are.. -94.70 B5015 240° Unknown Area Type uplink.mif 7033
<UMMAMED FE... Unknown Are.. -91.50 BS 0N 240 Unknown Area Type uplink.mif 7034 "
£ >
Selected: 0

PucyHok 12. Tabauuya ampubymoe MIF ¢halina

CpaBHeHHUe ABYX pe3yJ/IbTAaTOB pacyeTa paJguonoKpbITHA

Mporpamma nO3BOASAET BbLIMNOJAHWTL BU3yasbHOE CpPaBHEHME pPe3yNbTaTOB TEeKyLero pacyeTa
PagMonNoKpbITUA C NpeaBapuTebHO A06aBAEHHbIM A8 NOAOOHOro CpaBHEHUA Pe3yNbTaToM pacyeTa.
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Takum 06pasom MOMKHO OLEHUTb BAMAHWE Ha pesy/ibTaT MOKPbITMA, KOTopoe 6yAeT OKasblBaTb
N3MeHeHMNe pas3inyHbIX napameTpos BC, mogenn pacnpocTpaHeHusa u T.4,.

Ona Toro, ytobbl A06aBUTb BbINOJIHEHHbIA PACYeT K CPaBHEHWUIO Ha*KMUTe (Ao6aBuTb 30HY
PaAUONOKPLITUA C CPABHEHUIO) HA BEPXHEW NaHeNN UHCTPYMEHTOB. Ternepb Npu rnepexoge B MeHH0
CpaBHeHMe 30H TMOKPbITUA OCHOBHOW MaHeNuM MHCTPYMEHTOB 3TOT pe3ynbTaT pacyeta byaer
pacnonaraTbCa B IEBOM YacTM a3KpaHa. MNpu aTom, B NpaBoit YacTu aKpaHa byaeT otobpakaTbcs pesynbraTt
TEKYLLEro pacyeta paguMonokpbiTMa (ceiyac oHM ByayT oAmHakoBble). Tenepb, K MpUMeEpPY, MOXKHO
M3MEHUTb BbICOTY CEKTOpa WM CEKTOPOB OTAENbHbIX aKTUBHbIX BC, U Mocne BbIMNOAHEHWA pacyeTa
PaAMONOKPbITUA MOXKHO ByAeT yBUAETb, KaK 3T U3MEHEHMA 0TOOPa3UINCE Ha pe3y/ibTaTe No CPABHEHWUIO
C NpeAblayLLeM pacyeTom.

YnpaBneHve KapTamu B N1€BOW 1 NPaBoi NaHenax (CABUr KapT U U3MeHeHMe macluTaba) He3aBMcMmo Apyr
OT Agpyra. YnpaB/ieHWe KapTaMu OCYLLEeCTBAAETCA MpPYM MOMOLM MbIWW — MyTeM, COOTBETCTBEHHO,
nepeTackMBaHUA U BpaLLEHUA KONECUKA. YNPaBAAA KapTaMmn TaKUM 06pa3om, MOXKHO B MEJIKUX AeTansax
CpaBHUTb ABa pe3y/bTaTa pacyeta PpaguonoKpbITUA.

& RadioPlanner 2.1 D:\Work\LoRa B68MHz.rplx = O x
@ E - it e e bk EE 2

i Mroopmawna o npoexTe CoxpaHenHan 30Ha pamonokpeITMA N HE

{§} Hactpoiiku o 3 o

J\r Mogens pacnpocTpaHeHuA paavosonH 3 o e =] ’; )

o0l Tun v napameTpe pacueta
CpasHeHmne soH nom\mn_
ﬂ ABoHeHTCENE CTaHLM
& YacToTHei nnan
%2 Cnow kapTal
5 TexcTossi oTueT
B PacueTsl B Touke
& AHanns naMepeHdi
g CeTs MoBWNbHOR cBAM
E-[s]'% BS 001
i L [@] 3y Cexrop 077101
=-[1%’ 85 002
i L[R) Cexrop 074101
- [s)'% BS 003
L[y Cexrop 074101
&-[0% 8BS 004
{13 Cexrop 074101
&-[0% 8BS 005
{103\ Cexrop 074101
&-[1% BS 006
3 Cextop 07/£01

‘HL{‘)BD
E¥ntsovo

hvinka

< > 5 4 M:m-awm:m:ﬁ#-@ngM:gmv&)

| 239m | Mpwropopran sactpoica | BS 003 (0°A07): -111.6 dBm; 1.276 sw; 321° | Recsived power Uplink | online |

PucyHok 13. CpasHeHue pe3yansmamos pacyema paduornoKpsimus
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TeKCcTOBBIM OTYET

B MeHi0 TeKCTOBbIM 0TYUET MOXKHO CHOPMUMPOBATb HECKO/IbKO TUMOB OTYETa No 060pYA0BaAHUI0 — KPATKUNA,
NOJIHbIN, AN BCEX UM TOJIbKO aKTMBHbIX 6a30BbIX CTAHLMN.

(®) OB oTYET ANA NpoeKTa (® Tonsko akeHsle BC
(O) PasBepHyThiid 0TYeT ANA 060pyAOEEHKA (0) Bee BC
1 of 1 s B - | 100% - Find | Mext
24.09.2020 16:51:20 RadioPlanner 2.1 Crp. 1m3 1

HaumeHosaHwe npoekta:  GSM-900 Movosibirsk
JaKasumk
Oata:  2018.12.21 10:52
Tun cuctemel. | MoBunbHan ceAab
Yacrtota: | 900 My
Tun Mogenn pacnpocTpaHeHA paguoeond: | MC3-P P1812-4
MMpoueHT BpemeHn.  95%
[MpoUeHT MmecT. | 95%
[ononHUTENkHLIA 3aNac Ha 3amupadna:; 0 g6
MecTo pacnonomeHa aHTeHHL! 350HEHTCKOM CTAHUMKW, | AHTEHHEI AC pacnono¥eHsl HUXE BBICOT NPENATCTENA
MoTepw Ha npenATcTeMAX:  [a
Tun pacyeta: Received power Uplink
YuyeT NOMEex No COBMEWEHHOMY KaHany. Mo
YUyeT NOMEx N0 COCEAHEMY KaHany: Mo

AC M2 Mnowage NOKPEITHA, KM=
=-T7 abm 124

| EREE 285
- = -85 06M 207.3

MNapameTpbl baz0BbLIX CTAHUMWA

o tomeorsmesc WP SN g S Homer Yoray o (o
1 B5001 MN&5.060233° os 800;3_5;14;1_—50_904;—)(— 30m os 14.6 4 13
EB2.913475° 120° 80023_5;175{904;_}{_ 30m 0* 14.6 4 13
240° BDDZS_E:nt_SD_gUE_X_ 30m 0s 14.6 4 13
2 B5002 M55.054530° 0s 80012_5;11750_904;_){_ 30m 0* 146 4 13
EBZ2.399742° 120° BUDZE_E:HEI;_SU_QUE_X_ 0m o* 14.6 4 1.3
240° 800;2_5;14;1_—50_904;—)(— 30m os 14.6 4 13

lNapameTpbl aboHeHTCKHX CTAHLHA

M EHORIRNE AC MowHoCTE YyBCTEWT. Ocnafnexue B kabene Bricota YCUNEHNE
nepenary., BT  npuemu., dBm W KOHHekTOpax, ob AHTEHHEI AHTEHHEI, OGK
MS class 4 2 -85 0 15m 0
none 3 -100 0 Im 3

PucyHok 14. Obwuli omyem 014 npoekma

B obuiem oTyeTe ANA MpoeKTa BbIBOAATCA Pe3y/bTaThl pacyeTa MoWaaM MOKPbLITUA B KBaApaTHbIX
KMNOMeTpax AN COOTBETCTBYIOWMX YPOBHEN Ha Npueme.
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Mpy NoMoLLM NaHeNU UHCTPYMEHTOB, KOTOPas HaXx04MTCA Haf OTYETOM, ero MOXKHO OTNPaBMTb Ha NeyaTb,
a TaKKe coxpaHuTb B popmaTax PDF, Microsoft Word unm Excel.
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CeTH MOOWJIBLHOM CBSAA3H

PaspaboTtka YT ceTM NnoaBUMMKHOM CBA3M — 3TO C/I0XKHbIM UTEePaLMOHHbIA NPOoLEecc, Ha KOTOpbI BAUAET
MHOecTBO ¢aKTopoB. Ha npakTuKe, ero npoBogAaT nytem coctaBaeHus YTM ana cetm HayvanbHOro
NPUBANIKEHUA C y4eTOM TPeBOBaHWUIM K MOKPbLITUIO, KOIMYECTBY U pacnpesesieHnto aboHEeHTOB, KayecTsy
CBA3W, UMEIOLLMXCA NOJI0C YAacTOT, 0COBEHHOCTEN MCMO/Ib3YEMOro CTaHAAPTa U MPOYMUM YCNOBUAM. 3aTeMm
BbIMOJIHAETCA PACcYeT 30Hbl PAAMONOKPLITUSA CETU C Y4ETOM BHYTPUCUCTEMHbIX MOMEX 414 Bbl6paHHOroO
YTM 1 BbINOAHAETCS ONTUMM3AUMA MapaMeTpoB 6a30BbIX CTAHUMIM M YACTOTHOMO MAaHa C Lebto
YMEHbLUEHWUA BANAHUA 30H NHTepdEPEHL MM NO COBMELLEHHBIM U COCEAHUM KaHaNam Ha NOKPbITUE CeTH.

B 3agayy AaHHOTO PYKOBOACTBA He BXOOMT ObyyeHMe Mosb3oBaTesier NPUHUMNAmMm U 0cobeHHOCTAM
YaCTOTHO-TEPPUTOPUAIBHOTO MIAHMPOBAHMA CeTel MOoABWMKHOM cBA3M. Ha 3Ty Temy onyb6/iMKoBaHO
[OCTaTOYHO /IUTEPATYpbl, B TOM 4YMC/E UM OTEYEeCTBEHHbIX aBTOPOB, Hanpumep, - COTOBblE CUCTEMDI
mobunbHoM pagmocensu: yueb. nocobue / B. 10. babkos, U. A. UnKknH. — 2-e u3g,., nepepab. n gon. —
CN6.: bXB-NeTtepbypr, 2013. —432 c.: un. — (YuebHas nutepatypa ans sBysos) ISBN 978-5-9775-0877-3.

O6wan 6aor-cxema anropuTma NNaHUPOBAHUA CETU NOABUMKHOWM CBA3U NpUBeAEHa Ha pUCYHKe 15, Ha Hel
MOKasaHbl BCe OCHOBHble 3Tanbl PaboTbl. Kak MOXHO 3ameTuTb, ecan Nosab3oBaTento He Tpebyetca
pa3paboTKa YacTOTHO-TEPPUTOPMAbHOrO NaaHa (YTM), a HYXKHO LB MOCTPOUTL 30HY PagUOMNOKPLITUA
6e3 yueta nomex, TO aNrOPUTM 3HAUUTENbHO COKpaLLLaeTcA.
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Hauano

Bbibop TMNa npoeKTa
noABUMKHaA
cBA3b/BewaHne

KoHeu,

BbiBoA oTyeTa

A

Bbibop napameTpos
mozenu PPB

A

Bbibop KosnuecTea 1
MeCT ycTaHoBKM BC

MpoaHannsnposaHsbl

A

BCE BO3MOMKHblE
BapUaHTbI
KOHdUrypaumin 6C?

&
w

4

A

Bbibop KoHdUrypaLmm
cektopos BC (kon-Bo,
HanpasneHue, TUMbI 1
BbICOTbI MOABECca
aHTEHH, TUMbI
Kabenei, MLLUY u np.)

RN RN N A

PacueT 30HbI NOKpbITUA

I

MoKpbiTHe 6e3 yyeTa
nomex
cooTBeTcTBYeT
Tpebyemomy?

"y

HeT

TpebyeTca na

HeT

MNpoaHannsnpoBaHbl
BCE BapMaHThbI
YaCTOTHbIX
Ha3HaYeHun?

MoKpbITHE C yyeTom
nomex
COOTBETCTBYET
Tpebyemomy?

PacyeT 30HbI MOKPbITUSA C y4ETOM NMOMEX
Mo COBMELLEHHbIM U COCEAHUM KaHanam

paspaboTKa
4YaCcTOTHOrO naaHa?

\ 4

HasHauyeHue vacTtoT
(nepBOHaqaano — C MMUHMMa/IbHbIM
KONMNYeCTBOM HaCTOTHbIX I'pyl'll'l)

\ 4

PucyHok 15. O6was 6no2-cxema anzopumma pabomel ¢ npoepammoti RadioPlanner
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AGOHEHTCKHE CTaHIIUH

BBoA XxapaKTepucTuk abOHEHTCKUX CTaHLI,VIﬁ OCyLWecTBNAETCA B MEHIO ABOHEeHTCKue CTAaHUUMN.

ABOHEHTCKMWE CTAHLUAW

ABoHenTokan ctanwar N2

Tan  |Hocuman AC PTS60H
MowHoCTE NEpeNaTIMKE Br
YYBCTBMTENEHOCTE MPWEMHIKE ful =]
MoTepu B kabene KW pasbeman D ful =3
BricoTa aHTeHHE! M
Kosd. yCUNEHMA 3HTEHHEI ICI ful =]

ABoHeHToKan cTaHwA N2

Tun  |MoBuneHas AC MT &30 Plus

m
=}

MowHocTe nepenativKka

&

LI}'BCTBHTE!HI:HDCTI: NpHeMHAES

h=]
m

MNoTepu B kKabene 1 pasbemax

BrlcoTa aHTeHHBI

s L L =
==
Ead
=

B
"1

Koz, YCHUNEHWMA aHTEHHEI

PucyHok 16. ®opma “AboHeHmcKue cmaHuyuu”

Tun HavmeHoBaHMe (mogenb) abOHEHTCKOW  CTaHUMW,
TEKCTOBOE nose

MowHoCTb Nepegatymka, Bt MouwHocTb Nnepegatyumka, Bt

YyBCTBUTE/IBHOCTb NPUEMHMKA, AbMm YyBCTBMTENBHOCTb NPUEMHMKA, AbMm

MNoTepu B Kabene n pasbemax, Ab MoTepu B Kabene n pasbemax, Ab

BbicoTa aHTEHHbI, M BbicOTa aHTEHHbI OTHOCUTE/IbHO YPOBHA 3EMN, M

KoadpdurumneHT ycnneHunsa aHTeHHbI, Abu KoadodumumneHT ycuneHua aHTeHHbl, abu

Mporpamma Nno3BoONAET BbIMNO/IHATbL pacyeT 30H PaAUONOKPLITUA ANA ABYX abOHEHTCKUX CTaHLI,M171, TaK Kak,
Hanpumep, B CeTAX I'IpOCI)ECCMOHaﬂI:HOﬁ MOBUNBLHOWN CBA3M YacTo MCNONb3YyHOTCA HOCUMbIE U BO3NMbIe
aboHeHTCKMe CTaHUWWN, KOTOPbIe OT/INYAIOTCA KaK SHEPreTUYECKMMU XaPaKTEPUCTUKAMU, TaK U BbICOTOM
pacnonoXxXeHnAa aHTeHHbl OTHOCUTE/IbHO YPOBHA 3eM/IN.

ba3oBble CTaHIIUU

BBOA, XapaKTepUCTUK paanoobopyaosaHuns 6a30BbIX CTaHUMIN OCyLLECTBAAETCA B MeHio CeTb MO6UAbHOI
cBA3un. [ocne NnepBoHaYaNbHOrO 3amnycka NPorpaMmmbl CMCOK 6a30BbIX CTaHLMIA NYCT.
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Basoekie CTaHUMK CETH MOBMNEHOR CBASM

M2 ] &

YacToTa My

D@nacTe pacyeTta

Pamayc pacueTa ana cextopa BC KM

PucyHok 17. ®opma “bazosbie cmaHyuu”

YacTtoTa

LleHTpanbHaA YacToTa YacTOTHOro AnanasoHa, Mry,

Pagunyc pacyeta gna cektopa bC, Km

MaKcuManbHbIA  paguyc pacdeTa oT 6a30BbIX
CTaHUUMN, KM,
Yem 6onblue pagnyc, Tem 6oblue Bpemsa pacyeTa.

MaHenb NHCTPYMEHTOB:

&| |9P

X

b

Co3panue bC

- CO34aTb HOBYIO 63308\/}0 CTaHUMUIO;

- YAannTb BCe aKTUBHbIE 6asoBble CTaHUUWN,

- UMMNOPTUPOBaATHL caiTbl U3 daiina dopmara *.csv;

- COpTNpPOBaAaTb 6asoBble CTaHUMN NO HAMMEHOBAHUIO B aﬂd)aBVITHOM nopAagke;

- UMMOPT NapameTpoB 6a30BbIX CTaHUMI U3 AoKymeHTa Microsoft Excel,

—= |- 3KCNOPT NapamMeTpoB aKTUBHbIX 6a30BbIx cTaHUMI B Microsoft Excel.

[na toro, ytobbl cO34aTh 6a30BYI0 CTAHUMIO, KAUKHUTE MbILLbIO Ha CTPOKY MeHto CeTb MOBUNbHOM CBA3M,

ity

a 3aTeéM B OTKprBLIJGVIC‘iI naHeIn HaXXMUTE Ha KHOMRY , NOCJ/1e Yero nporpamMmma npeanoxunT co3gatb
6a303yro CTaHUMIO Ha OCHOBE O4HOIo U3 MMerLnxca wabnoHoB. LLIab/10H 3aTEM MOXKHO 6y,CI,ET CcOo34aTb
camocrtoaTenbHo. [locne Bbl60pa nonb3oBaTenem LLIa6ﬂOHa, nporpamma c€o3aact HOBYHO 6a3osyro
CTaHUMIO C COOTBETCTBYHOLWMM KONMMYECTBOM CEKTOPOB.

3arpyska napametpos BC vz wabnona

ped

BS LoRa

DCS-1200 3 Sector
DMR 160MHz OMNI
G5M-300 2 Sector
LTE-2600 3 Sector
TETRA 400MHz OMNI
UMTS-2100 3 Sector

BocoTaHoBWTE WwabnoHe! no YMONYaHHID

Brifpate watnoH Bexon

PucyHok 18. Bbibop

wabsoHa 018 Hosol 6C
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HUMnopT caiiToB u3 ¢pania *.CSV

Mporpamma no3BONSIET MMMOPTUPOBATb CaTbl U3 ¢annos dopmata CSV (Tekctosbii dopmat, rae
pasgenurenem 3HauyeHU KOIOHOK ABASETCA CMMBOJ “TOYKa € 3anaTon”). 9To yHUBepCcanbHbIn popmar, B
KOTOPOM MOXHO COXPaHUTb Tabauuy ¢ catamm ns noboro peaakropa tabauy, (Excel, LibreOffice Calc u
Nnpou4mx), a Tak»Ke 6a3 AaHHbIX.

Heobxoaumble nons Ans Kaxaoro us caiitos: HaumeHosaHwue; LUnpoTa; JonroTa
Pasgenutenem nonen ABNAETCA CUMBOA “TOYKa € 3ansaToin”.

dopmatbl npeacrasneHuns koopanHat - NOSYLWAPUE TPALYCbl MUHYTbI CEKYHAbI (N35 36 23.8) nau
NONYWAPUE OECATUYHBIE TPALYCbI (N12.34567).

[Ons “MnopTa CanTOB HaXKMUTE Ha KHOMKY id (vmnopT caiitoB 13 *.CSV) u BbibepuTe daiin CSV, nocne
yero nporpamma npeasioxuUT BblbpaTth WabaoH, Ha OCHOBE KOTOporo 6yayT co3aaHbl HOBble 6a30Bble
CTaHLUMM C KOOpAMHATAMMU MMNOPTUPYEMbIX CAlUTOB.

[o *\\Monster\gis\RadioPlanner\BS.tit - Notepad++ — O >
File Edit Search View Encoding Language Settings Tools Macre Run
Plugins  Window 7 X
0'15'@ ¢®L|E]|J| D|~=—;"’ |"!@'B£;H|"‘a 3|='I.CI.|E'+'

Hesw |

1 B501 ; W57.6465335%c60645 ; E38.8377532558984

2 B502 ; NS57.0428909301758 ; E359.8914375305176

d B503 ; N57.3425743103027 ; E40.895603175959316
Ln:4 Col:1 Sel:0]0 Windows (CRLF)  UTF-8 NS

PucyHok 19. Mpumep ¢alina CSV ¢ umnopmupyemsimu calimamu

HMnopTt/3kcnopTt napametpoB BC B Ta6uny Excel

Mporpamma NO3BOAAET 3IKCNOPTUPOBATb MapameTpbl 6a30BbIX CTaHUM B Tabauuy Microsoft Excel, a
TaKXe MMMNOPTMPOBaTb AaHHble M3 3TON Tabauubl. JaHHaa PYHKUMA MOMKET YCKOPUTb MOATOTOBKY M
3arpysKy MCXoAHbIX NapameTpoB CETU C BONbLIMM KOMYecTBOM 6a30BbIX CTaHLMIN, @ TaKKe ynpocTUTb
0bMeH NCXo4HbIMU AaHHBIMW MeXAyY NoJib30BaTeNeM NPOrpammbl U 3akasumkom. C popmaTtom Tabanubl
MOYHO 03HAaKOMUTbLCA, BbIMNOJIHMB SKCNOPT NApameTpoB ceT 6a30BbIX CTaHLMIN A1 O4HOFO U3 TECTOBbIX
npumepos. enatenbHo, 4Tobbl BC ceT npu aTom nmenun KoHduUrypaumio ¢ 6osee 4em OL4HUM CEKTOPOM
—3T0 NpoeKTbl GSM, 3G, LTE.
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Bydep omera

Bl

Hanwmenos|
anue BC

BS 001

BS 002

3 |BS 003

BS 004

BS 005

BS 006

BS 007

BS 008

BS 009

BS 010

BS 011

BS 012

BS 013

FOTOBO

& Bluetooth

ouan

Mp
utibopm
a

ANuerl

WpneT
I

c D
Wapota Nonrota
“N55 060233° £82 913475

N55 054530° £82 899742°
N55 054923° £82 927551°
N55 050263° £82 913990°
N55 046368° £82 928753°
NG5 046729° £82 900267°
N55.040909° £82 914248°
NG6.037172° £82.901645°
N55.032056° £62.914762°
N55.037024° £82.928925°
N55.050351° E82 888756°
N55 041254° £82 889185°

N55 065689° £82 9272087

E

Hanwmeno|

[

Mpovan nHbopMaLimA

F

Tan

Banwe |oGopynosa

cexTopa

HuR

RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206
RBS-2206

YacToTHan

rpynna

BuipasHnsaHme

H

Mouwmocrs
nepeparmka,
Br

) Yncno F) Cranm Aueiikn PegakTupoBaHne »~
hd
1 ) K L M N o P Q R S T U~
NepeaarIan aHTeHHa np
HOCT nuna | AonoRHUT
npuenHUKa, | AsHmyT Tan anrenmD Beicora, |Haknor, Yownenwe, | Tan | ool | ensnoe | Asnwy, T — Bricora, | Harnd
Bm , rpag. " 3 nBu kabens M or.naﬁnBeH rpag. ™
ne, ol
104 0 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 0 7329.06_2_1880_-6.MSI 30 0
104 120 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 120 7329.06_2_1880_-6.MSI 30 0
400 | 240 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 240 7329.06_2_1880_6.MSI 30 0
410 0 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 0 7329.06 2 1880_-6.MSI 30 0
104 120 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 120 7329.06_2_1880_-6.MSI 30 0
04 | 240 7329.06 2 1880_6MSI 30 0 155 LDF4-50A 3 05 240 7329.06_2_1880_6.MSI 30 0
104 0 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 0 7329.06 2 1880_-6.MSI 30 0
104 120 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 0s 120 7329.06_2 1880_-6.MSI 30 0
04 | 240 7329.08 2 1880_6MSI 30 0 155 LDF4-50A 3 0s 240 7329.06_2_1880_6.MSI 30 0
104 0 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 0 7329.06 2 1880_-6.MSI 30 0
104 120 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 120 7329.06_2 1880_6.MSI 30 0
04 | 240 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 240 7329.06_2_1880_6.MSI 30 0
104 0 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 0 7329.06 2 1880_-6.MSI 30 0
104 120 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 120 7329.06_2_1880_-6.MSI 30 0
04 | 240 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 240 7329.06_2_1880_6.MSI 30 0
104 0 7329.06_2_1880_6MSI 30 0 155 LDF4-50A 3 05 0 7329.06_2_1880_6.MSI 30 0
104 120 7329.06_2_1880_6MSI 30 0 155 LDF4-50A 3 05 120 7329.06_2_1880_6.MSI 30 0
04 | 240 7329.06_2_1880_6MSI 30 0 155 LDF4-50A 3 05 240 7329.06_2_1880_6.MSI 30 0
104 0 7329.06_2_1880_6MSI 30 0 155 LDF4-50A 3 05 0 7329.06_2_1880_6.MSI 30 0
104 120 7329.06_2_1880_6.MSI 30 0 16.5  LDF4-50A 3 05 120 7329.06_2_1880_6.MSI 30 0
04 240 7329.06_2_1880_6.MSI 30 0 16.5  LDF4-50A 3 05 240 7329.06_2_1880_6.MSI 30 0
104 0 7329.06_2_1880_6.MSI 30 0 16.5  LDF4-50A 3 05 0 7329.06_2_1880_6.MSI 30 0
104 120 7329.06_2_1880_6.MSI 30 0 16.5  LDF4-50A 3 05 120 7329.06_2_1880_6.MSI 30 0
404 240 7329.06_2_1880_-6. 30 0 155 LDF4-50A 3 05 240 7329.06_2_1880_6.MSI 30 0
104 0 7329.06_2_1880_-. 30 0 155 LDF4-50A 3 05 0 7329.06_2_1880_-6.MSI 30 0
104 120 7329.06_2_1880_6. 30 0 15.5 LDF4-50A 3 05 120 7329.06_2_1880_-6.MSI 30 0
04 240 7329.06_2_1880_-6. 30 0 15.5 LDF4-50A 3 0.5 240 7329.06_2_1880_6.MSI 30 0
-104 0 7329.06_2_1880_-. 30 0 15.5 LDF4-50A 3 0.5 0 7329.06_2_1880_-6.MSI 30 0
-104 120 7329.06_2_1880_. 30 0 15.5 LDF4-50A 3 0.5 120 7329.06_2_1880_-6.MSI 30 0
404 | 240 7329.06_2 1880 6MSI 30 0 155 LDFA-50A 3 0s 240 7329.06_2_1880_6.MSI 30 0
104 0 7329.06 2 1880 6MSI 30 0 155 LDFA-50A 3 0s 0 7329.06_2 1880 -6.MSI 30 0
104 120 7329.06 2 1880 6MSI 30 0 155 LDFA-50A 3 0s 120 7329.06_2 1880 -6.MSI 30 0
404 240 7329.06_2 1880 -6 3 0 155  LDFA-50A 3 05 240 7329.06_2_1880_6.MSI 30 0
104 0 7329.06_2 1880 6. 30 0 155  LDF4-50A 3 05 0 7329.06 2 1880_-6.MSI 30 0
104 120 7329.06_2_1880 6. 30 0 155  LDF4-50A 3 05 120 7329.06_2 1880 -6.MSI 30 0
04 240 7329.06_2 1880 6. 30 0 155 LDF4-50A 3 05 240 7329.06_2_1880_6.MSI 30 0
104 0 7329.06_2_1880_6. 30 0 155 LDF4-50A 3 05 0 7329.06 2 1880_-6.MSI 30 0
104 120 7329.06 2 1880 6MSI 30 0 155 LDF4-50A 3 05 120 7329.06_2_1880_-6.MSI 30 0
04 | 240 7329.06 2 1880 BMSI 30 0 155 LDF4-50A 3 05 240 7329.06 2 1880 6.MSI 30 [1£3
< v
] M -——+

PucyHok 20. Mpumep mabauuysl

OcobeHHOCTH, KoTopble CneayeT yu4uTbIBaTb NPU UMNopPTe/3KcnopTe TabanLbl:

1. 3KCI’IOpT napameTpos B Ta6m4u,y BbIMOJIHAETCA TO/IbKO A/1A aKTUBHbIX 6a30BbIX CTaHLI,VIl7I,'

2. MNpu BbINOAHEHMM MMNOPTa U3 Tabauubl, UMNOPTUPYeMble 6a3oBble CTaHUMM A06aBATCA K yKe
nmetowmmen bC TeKylero npoekta. To eCcTb €CAN BaM HYXKHO MOJIHOCTbIO 3amMeHUTb MHbOpPMaLMIO Mo
6a30BbIM CTaHUMAM, TO Mepef BbINOAHEHMEM MMMOPTa CleayeT yAanuTb cyllecTByloume 6asosble
CTaHUMM U3 NPOEKTa.

3. Mpwu BbINONHEHUM MMMOPTa U3 Tabanupl Excel dainbl Anarpamm HanpaBAEHHOCTM aHTEHH AO0J/KHbI
HaxoAmTcA B o4HOM nanke ¢ ¢arnom Excel.

4. Ecnu B cekTope BC aHTeHHO-dMAEPHbIN TPAKT Nepeaaym n npuema obwmii, To NpU NoAroToBKe Tabanubl
MOHO 3ano/sIHMTb napameTpbl APT TONbKO ANA Nepeaatolwero Tpakra, a napametpbl AGT npuemHoro
TPaKTa He 3aMnoJIHATb — NPOCTO OCTAaBUTb NMYCTbIMM COOTBETCTBYIOLME AYENKMN TaBANLbI.
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MNapameTpkl Ba30B0M CTAHLIAW
|53 ||

HaurmeHosaHWe | BS 001 |

Wipora  |N55.195038° |

Oonrota |E83.268314° |

BricotHan

OTMETKE 214 M Orpegenis
—— SHaYEHWE
[poyan
MHEROPMAELIMA

PucyHok 21. ®opma “NMapamempsl 6a3osoli cmaHyuu”

Mpu KNMKe Mbllbio B NaHeNn nHTepdeica Tree View Ha co3gaHHON 6a30BOM CTaHLUMM OTKPOETCA NaHeNb
MapameTpbl 623080 CTaHLUK, B KOTOPOI MOYKHO PeaKTMPOBATb HAMMEHOBAHWNE, KOOPAMHATbI, YKa3aTb
OOMNOJIHUTENbHYIO TEKCTOBYIO MHOpMaLM0 0 6a30BOM CTaHLMM, @ TAKKe Yy3HaTb BbICOTHYHO OTMETKY
6a30BOW CTaHLMWN OTHOCUTE/IbHO YPOBHA MOps. Kpome 3Toro, Npy NomMoLLM PasMeLLLEHHOM 34eCb NaHe M
MHCTPYMEHTOB MOYHO BbINOJIHWUTL C/leAyloLlme AeNCTBUA:

l:ﬂ:l - CO34aTb HOBYIO 6a303y|o CTaHUUIO KaK Konuto aTow;

b AR
&3

1

- NepemecTUTb BBEPX UAWN BHU3 MO CMUCKY AaHHYO 6a30BYO CTAHLMIO;
- yAanuTb 6a30BYy0 CTaHUMIO;

- 3arpysuTb NapameTpbl 6a30BOM CTAHLMM U3 WaboHa;
0. COXPaHMTb NapameTpbl AaHHOM 6a30BOWM CTAHUMM (BK/IOYas MapameTpbl BCEX ee CEKTOpOoB) B
KayecTBe Wab/oHa;

\ - NO3ULMOHNPOBATb KAPTy HA AaHHYI 6a30BYO CTaHLUMIO.

HaumeHoBaHue HavmeHoBaHMe 6a30BOWM CTAHLUK, TEKCTOBOE MoJie.

WwnpoTa leorpadumyeckas wupota 6a3oBOM CcTaHUMKM B
¢dopmaTe, 3agaHHOM nosb3osaTenem B Hacrpoikax

HonroTa leorpadmyeckan ponrota 6as3oBoM CTaHUMM B
¢dopmaTe, 3agaHHOM nosb3osaTenem B Hactpoikax
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BbicOTHan oTMeTKa 3eMu, m OTMeTKa 3eM/IM OTHOCUTE/IbHO YPOBHA MOpPA, M,
onpegensemas no BBEAEHHbIM Bbllle
reorpaduyeckMm KoopamHaTam

Mpoyan nHdopmauus TekctoBoe none pans nwboil AOMNOAHUTENBHOM
nHbopmauum no AaHHom 6a3oBoW CTaHL UK

Mpu co3gaHnm 6a30BON CTAHLMN aBTOMATUYECKN CO34aETCA Kak MUHMMYM OAMH CEKTOop 3Ton 6a3oBoi
CTaHUuuu.

B naHenu uHtepdeiica Tree View pagom c Kaxaon 6a30BOI CTaHUMEN U CEKTOPOM €CTb 3HA4oK

aKTMBHOCTU. 18 TOro 4Tobbl AN CeKTopa NPOU3BOANANCH BbIMUCAEHMA, AAHHbIN CEKTOP A0/IKEH BbITb
OTMeYeH KaK aKTUBHbIN (TOUKa B LeHTPe 3HauKa).

Mpn KNMKe MbIlWbIO Ha CeKTope 6a3oBol CTaHUMKN OTKPOETCA NaHeNb C NapamMeTpaMn AaHHOIo CEKTOpPaA.

MaHenb NHCTPYMEHTOB:

P

ol
< 1™ |- nepemecTuTb BBEPX MM BHU3 MO CMIUCKY TEKYLLMIT CEKTOP;

- C034aTb HOBbI CEKTOP KaK KOMUIO TEKRYLLUETO;

&3

- YAaIUTb CEKTOP,

il

- TPynnoBoe M3MeHeHWe MapamMeTpPoB aKTUBHbIX CEKTOPOB Ha OCHOBE MapaMeTpPOB TeKylLero
CeKTopa;

O

- NO3ULMOHNPOBATb KapTy Ha AaHHY0 6a30BYyHO CTaHLMIO;
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MNapameTpkl cexTopa

A PARA I K

HanmeHosanme |2?Df24l33
Yactothan rpynna |F10

Twn obopypoBaHA |HES-EED1 GSM-500

MowHocTs
| repenamane Br
YyBCTBMTENEHOCTE

MPHEMHMKE 35 AGwM

| Brmrpeiw oT pasHe-

P

CEHHOro NpHUemMa

AHTeHHO-PWMASPHEIR TPAKT NEPEAAYM M MPWEME DBLLWA
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InHa kafenn

MoTepn B Kabene
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CyMmMapHsIe NoTepy

BricoTa aHTEHHEI

KoshauumeHT
YCUNEHWA

AzumayT
HaknoH

Hawmerosarue
AHTEHHBI

arpararg
HaNpEBNEHHOCTH
B ob:

- roOpWM30HTaNEHI A
-BepTHKaNEHaA

FEAn MsMepeHMii

MoTepu B Nnepen. TpakTe
LDF5-50A 7/8" v LDF5-50A 7/8"
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L
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=]
m

2

1

=]
[=

(=]

=]
m
[}

I'Iepen.amu.l.aﬂ dHTEHHG

75 1 75
o
270 rpad. 270

)

rpan. 0

| Kathrein 736618 |

o

L
2
| N
)

5"

Axmae |MTC_2-1153_EI'55_cnunt3ﬂ.cs| i || [ || 6B 8'3 =

PucyHok 22. ®opma “Mapamempsi cekmopa”

HanmeHoBaHue

HaumeHoBaHWe ceKTopa, TeKcToBoe nose. Ecau
OCTaBWTb 3TO Moje MNycTbiM, TO C/lIeBa B NaHenu tree
view byaet aBTOMaTUYECKM BbIBOANTLCA
HanmeHoBaHMe “CeKTop asMmyT” CO 3HayeHuem
a3snMMyTa, YKa3aHHOro HWXKe B NaHeau napameTpoB
ceKkTopa. Eciv B aTom nose yKkasaTb HaMMeHOBaHMe,
TO OHO ByaeT oTobparKeHo B tree view.

YactoTHas rpynna, f01-f20

HanmeHoBaHMEe YacTOTHOW Trpynnbl, K KOTOPOW

NPUHAONEXKUT ,El,aHHbIVI CEKTOp.

Tun pagmMoobopynoBaHua

Mogenb pap,mooGopyp,OBaHMﬂ, TEKCTOBOE none.

MowHocTb nepegatyunka, Bt

MoLHOCTb Nnepegatymka, Bt
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YyBCTBUTE/IBHOCTb NPUEMHMKA, AbMm YyBCTBUTENIBHOCTb NPUEMHMKA, ABM. ITOT napameTp
yunTbiBaeTCA npu BbIMONHEHUMU pacyeTa
paaMonoKpbiTMa TvMna “PacyeT ¢ yyeTom banaHca
MOLLIHOCTK”, a TaKXe npu [eTaNbHOM pacyeTe B
Toukax. CnegyeT yunTbiBaTb, YTO A1 060PyA0BaAHUSA,
paboTtatowero B AuanasoHe 4YactoT Ao 1 [Ty B
KauecTBe YYyBCTBUTE/NIbHOCTM MPUEMHUKA Jyylle
YKa3blBaTb YyBCTBUTE/IbHOCTb NpPUEeMHUKA,
OrPaHUYEHHYIO  NPOMbILJIEHHBIM  PAAMOLLYMOM
(MHAYCTPUANbHBIMM pagMonomexamu) - CM. pasgen
KanbKynaTop NpombILLAEHHbIX MOMEX.

Bbinrpbiw OT pasHeceHHOro npuema, ob BbIMrpbilWw 3a cYET NPUMEHEHMA B NPUEMHOM TpaKTe
pa3HeceHHoro npuema, ab

AHTEHHO-OMAEpPHbIA  TpaKT nepegaus UM | KonvpoBaHMe napameTpoB  aHTEHHO-GUAEPHOrO
npuvema oLt TpaKTa nepefayn B TPAKT Npuema.

Tun kabensa BbI6bop TMNa OCHOBHOrO Kabena ans TpakTa nepesayn
WA npuvema U3 npegnaraemoro Habopa. Ecam
HY)XHOrOo Kabens He OKas3anocb B CMAUCKe, TO
No/ib30BaTe/Ib MOXKET A06aBUTb €ro CaMOCTOATENIBHO
—cMm. Mpunoxerne 1.1

OnvHa kabens, m [OnnHa ocHoBHOro Kabens, m
Motepu B Kabene, ab MoTepu B Kabene, gb. PacueTHasa BesMYnHa
JononHuTtenbHble notepu, Ab JononHutenoHole notepn, Ab — noTtepu Ha

OﬁbeAMHEHME, noTepun B AxXamnepax n KOHHEKTOpPax.
Nobble AONO/IHUTE/IbHbIE NOTEPU B TPAKTE.

CymmapHble notepu, ab CymmapHblie notepu, ab. PacueTHasa BeanymnHa.

BbicoTa aHTEHHbI, M BbicoTa LeHTpa U3/y4yeHMA aHTEHHbl OTHOCUTEJIbHO
YPOBHA 3eMN, M

KoadpduumneHT ycmneruma, abu KoapdUUMEHT yYCUNEHUA QHTEHHbI OTHOCWUTE/IBHO
M30TPOMHOro usnyyatend, b

A3umyT, rpagycol A3MMYT aHTEHHbI B rpagycax.

HaknoH, rpagycol HaknoH aHTeHHbl B rpagycax. OTpuuaTtenbHas

BE/IMYMHA — HAK/IOH BHM3. [10N0XKNTENbHAA BENMYMHA
— OTK/IOHEHWE BBEPX.

HanmeHoBaHMe aHTEHHDI HavmeHoBaHMe  aHTEeHHbl,  TEKCTOBOe  MoJie.
ABTOMATMYECKM 3anosiHAETCA HasBaHuMem ¢aiina
Anarpammbl HanpaBAeHHOCTU aHTEHHbI NpU Bbibope
Anarpammbl HanpPaBAeHHOCTY.

dainn nsmepeHnis dann c pesynbTaTamMn U3MEpPEHHOMN YPOBHA CMrHana
B A@HHOM CEKTOpe B HanpaBaeHUn “BHU3” K NaHenb
WHCTPYMEHTOB A/1a ero o0bpaboTkn - noapobHee B
pasgene “MMNOpPT pe3ynbTatoB W3MEPEHU WU
HaCcTpOMKa NapamMeTpoB Moaenu pacyeTa”.

dain anarpammbl HanNpaB/AEHHOCTU aHTEHH — CTaHAAPTHbIA ¢ann B dopmate MSI, KOTOpPbIA MOMKHO
CKayaTb C CcaWTa NPOU3BOAUTENA aAHTEHHbl. Ha yCTaHOBOYHOM [OMCKe 3anuMcaH  apxmMB  C
pacnpocTtpaHeHHbIMKU aHTeHHamu ANTENNAS.rar. [JaHHble ¢aitna guarpaMmbl HanpaBAeHHOCTU aHTEHH
NUHTerpupytoTca B Gaiin NPoOEKToB.

FpynnoBoe nameHeHne NnapameTpoB aKTUBHbIX CEKTOPOB Ha OCHOBE NapaMeTpoB TEKYLLLero cektopa —
none3HanA CI)YHKLI,VIH, KOTOpaA NO3BONIAET MTHOBEHHO MOMEHATb NapaMeTpbl noboro KonunyecTsa CEKTOpoOB
B COOTBETCTBUUN C TEMUN NApPaMETPaMM TEKYLLUETO CEKTOPA, KOTOpPbIE 6yp,yT Bbl6paHbI nosib3oBaTeneM.
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[nsa Toro, 4To6bl BLINOAHWUTL FPYNMNOBOE M3MEHEHUE NapamMeTpoB, HeobxoauMo:
1. OTMeTUTb CEKTOpPbI, NapamMeTpbl KOTOPbIX HEOBXOAMMO MOMEHATb;

2. YCTaHOBUTL B TEKYLLLEM CEKTOPE HOBbIE 3HaYeHMA NapamMeTpos;

—

3. HaxkaTb Ha KHOMKy | =~ |, BbIBpaTb B NOABMBLUEMCA NEPEYHE HaMEHOBaHWUA TEX NapaMeTpOB, KOTopble
TpebyeTcA NOMeHATb B BbIDPAHHbIX CEKTOPAX, M HaKaTb Ha KHOMNKy OK.

KoHTeKcTHOe meHIo Ha 6a30Boii KapTe

|_|pl/1 K/nKe I'IpaBOﬁ KHOMKOW MblILM Ha 6a30Bo KapTe NoABNAAETCA KOHTEKCTHOE MEHIO, B KOTOPOM
MOXHO:

1. Co3aaTb HOBYIO 6330BYI0 CTaHLMIO B YKa3aHHOW TOUKE;
2. U3MeHUTb MECTOMNO/IOXEHWE TeKylLLel (BblaeneHHoM) 6a30B80M cTaHUMY;

3. OTKpbITb NapamMmeTpbl banKanien 6azoBon cTaHUMM (NoMecTUTb GOKYC Ha...)

Cozgate Hoeyro BC
Mepenectn BC BS 003
MomecTute gokyc Ha BC BS 001

PucyHok 23. lpumep KOHMEKCMHO20 MEHI0

Moje/im pacnpocTpaHeHUs paJu0BOJIH

B 3TOoi MaHenn BbIGMpaeTca TUN MOALENM PACNpPOCTPaHEHMs PAAMOBOJIH W YCTaHAB/IMBAOTCA ee
napameTpsbl.

RadioPlanner 2.1 no3Bo/ISET NCMNO/Ib30BATL CAEAYIOLLME MOLENN PACNPOCTPAHEHNA PALUOBOJIH:

- Mogenb no pekomeHgaumm MCI-R P.1812-4;

- mogenb JloHrnun-Paiica nnm ITM (Longley-Rice, Irregular Terrain Model)

- Mogenb no pekomeHgaumm MC3-R P.1546-6 (TonbKo gnsa npoekToB TB 1 PB BewwaHus);

- KOMBMHWMPOBaHHAA MOAEe/b, yunUTbiBalowWaa pekomeHgaunm MC3-R P.528-3 u P.526-14 (Tonbko
019 aBUALLMOHHOM pagnocBaA3n cMm. pasaen ABUaLLMOHHaA pagnoCcBAsDb);

Moaens MC3-R P.1812-4

910 coBpemeHHas, TMC — opueHTMpPOBaHHAA, AeTEPMUHMPOBAHHAA MOZAe/b, KOTOpasa OMMCbIBAaeTCA B
pekomeHaaumm MC3-R P.1812-4 (05/2015) “MeToa nNpoOrHo3vpoBaHMA PaACcNpPOCTPAHEHMA CUrHaNa Ha
KOHKPEeTHOM Tpacce ANA HazeMHbIX CNy»K6 "13 nyHKTa B 30HY" B AnanasoHax YBY n OBY” (A path-specific
propagation prediction method for point-to-area terrestrial services in the VHF and UHF bands). Moaenb
MC3-R P.1812-4 oTHOCUTCA K TUNY AETEPMUHUPOBAHHbLIX MOAENEN, TO eCTb TeX, KOTOPble OMNUCLIBAOT
pacnpocTpaHeHne PagMOBOJIH YYUTbIBAA peasibHble GU3NYECKUE ABNEHUS.

B mogenu Y4nTbIBAKOTCA Cneayouime d)aKTopr, BAnAKOWME Ha pacnpoCTpaHeHNE PagnoBOIH!
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—  AndpaKuMOHHbIe NoTepKn Ha Tpacce ¢ yYyeTom nNpoduaa MecTHOCTU, U3BNEKAeEMOTo U3 undpoBoin
mozgenu BbicoT SRTM;

— BAMUSHME MECTHbIX OKPY)KaloWMX MPenaTcTBuii, MHOPMaLMA O KOTOPbIX M3BNEKAeTcs W3
umdpoBOI MOAENN NPENATCTBUIA;

— BpPEMEeHHas M NPOCTPaHCTBEHHAA HECTabMNbHOCTb NPUHUMAEMOTO PAANOCUTHANG (MeaieHHble U
6bICTpble 3amMmMpaHuUsA Ha Tpacce);

Mopens pacnpocTpaHeHMA paQMoB0nH

>

Tin Mogenl pacnpocTpaHEHWA PaaMoB0NH

TU-R P.1812-4 w

[poUEHT BpEMEHW M MECT
MpoUeHT BpemMEHIM
MpousHT MecT W
IononHUTENEHEIR SaNac Ha SaMWUPaHWA
o]

ﬂ.DI'IDHHHTE-'J'IbeIn 3dnac Ha 3aMHUpaHiA

MecTo pacnonoXeHWA aHTeHHb! aBoHeHTCKoN cTaHwaM (AC)
(@) ArmerHe! AC pacrionoXeHs! HUXE BbICOT NPENATCTEME

O AxTerHel AC pacnonoxeHsl Ha YpOBHE BEICOT
NPEnATCTBMA

() AHTeHHE! AC pacnonoXeHs! Ha OTKPLITOR MECTHOCTH

Clutter Loss
JoBaenTe NoTepK Ha NPENATCTEMAX
Pacuet notepe 6 cooteeTcTEMM pek. MC3-R P.1812-4

Tom npenmrcres ACHIE  ACNOSE  mpemom
(mkpeiToe NpocTpaHoTBD 0 0 0
0 0 1]
15.1 142 15
85 6.5 7
15,1 142 15
16,7 16 18
0 1] 0
0 o o
1] 1] 1]
Clutter data
(® Wexognan UMM () Monezoeatensckas LIMM

PucyHoK 24. Mapamempsi modenu MC3-R P.1812-4

MpoueHT mecT, % - yCTaHaB/AIMBAETCA NPOLLEHT MO MECTY, A/18 KOTOPOro byaeT BbiNnoHeH pacyeT (06blYHO
90-95%);
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MpoueHT MecT MoXKeT MeHATbca oT 1% pao 99%, moaenb He AencTBuMTeNlbHa ANA NPoUeHTa
MeCTOMNoN0XeHU meHee 1% nnu 6onee 99%.

MpoueHT BpemeHn, % - YCTaHaB/IMBAETCA NPOLEHT N0 BPEMEHMU, A41a KOTOPOro 6yaeT BbiNOAHEH pacyeT
(0bbluHO 90-95%);

[ononHuTeNbHbIM 3anac Ha 3aMmupaHnA, Ab — 31eCb MOXKHO YCTaHOBUTb [IOMNOJ/IHUTENbHbIN 3anac Ha
3amupaHuA, KOTopbIi ByaeT yumTbiBaTbCA MPU pacyeTax (Hanpumep, sKpaHUpPOBaHUE CUrHana TeNoM
yenioBeKa);

MecTo pacnofioKeHua aHTeHHbl aboHeHTcKol cTaHuuu (AC):

— AHTeHHbl AC pacnosio}eHbl HUXKe BbICOT NPenATCTBUM - YyCTaHaBAMBAETCA A8 OObIYHbIX
ropoACKUX YCNOBWUIA;

— AHTeHHbl AC pacnonoxeHbl Ha YPOBHE BbICOT NPENATCTBUIA — yCTaHaBAMBAETCA Npu pacyeTte TB
npuema;

— AHTeHHbl AC pacnonoeHbl Ha OTKPbITOM MECTHOCTM — YCTaHaB/IMBAETCA A5 CEe/IbCKOW
MeCTHOCTHU

MoTtepu Ha npenaTcTBUAX (KNaTTepax)

I'IporpaN\N\a NO3BOJIAET y4eCTb NOTEPU MOLWLHOCTU CUTHA/1Ia Ha MECTHbIX NPENATCTBUAX B 3aBUCUMOCTU OT
XapaKTepa MECTHOCTH, OKPYXKatoWwunx a6OHEHTCKYI-O CTaHUMIO.

B undposon mogenun npenatcrenii (LLMIM), Kotopaa mcnonb3yetca B RadioPlanner HaunHaa ¢ Bepcuu
2.1 201202, KaxKAabli 3NeMEHT MaTPULLbl MOMKET UMETb OZ4HO M3 CAEAYIOLLNX 3HAYEHUI:

- OTKpbITOE NPOCTPAHCTBO

- BopgHaa noBepxHOCTb

- Jlec

- TNpuropoaHan 3acTpolika

- Topoackan 3acTpoiiKa

- [noTHaA ropoackan 3acTpoiika

- OTKpblTasa TeppuUTOpUA B Nlecy (NecHble A0poru, MPOCeKn)

- OTKpbITasa TeppuTOpUA B NpUropoae (Maructpanu, WIMPoKMe Aoporu)

- OTKpbITas TeppMTOPUA B TOPOCKOM 3aCTpOliKe (Marnctpanm, NpocneKkThl, LUIMPOKUE A0POri)

B KayecTBe MCTOYHMKA AaHHbIX O MPENATCTBMAX MCNO/Ib30BaAUCL AaHHble npoekToB OpenStreetMap
(www.openstreetmap.org) wn Global Forest Change (www.earthenginepartners.appspot.com).
JeTanbHOCTb oUMPPOBAHHOM 3aCTPOMKN — KBapTasbl. [OPU30HTANbHbIN War oundpoBKU AaHHbIX LLMI
npumepHo 15 meTpos.

Monb3oBaTenb MOXET 334aTb BeAMYMHY MOTepb Ha NPenATCTBUAX BPYUHYHO A48 KaX4oro Tuvna,
OCHOBbIBAACb HAa CTOPOHHUX OAHHbLIX O BE/IMYHNHE NOTEPb — AN1A 3TOr0 HYXXHO YKa3aTb p,OGaBVITb nortepu
Ha NpenAaTcTBUAX U BBECTU B Ta6m4u,y COOTBETCTBYHOLWME NOTEPMN.
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& 21 CAL

Tect GSMOD be I

i Vrbopmawnn o nposkTe
8% HacTofikn

J. Mogens pacrpocTparierus paanoson [l
R ————"

CpasHeHHe 0K okpsITUR

AfoHeHTCKHE CTaHLIM

& YacTomHsin nna

€ Croukapmi

S Texerossin oTier

B Pacuersi 5 Touke
£ Ananus usmeperii

[Eleg Cem mobunsron censm

G- (=18’ BS MTS 54-00246

%) BS Beeline Ne 45476

(% | 13 [cmoboere [ & | & & BBl BE ?-

Moaens pacrpocTPaHerA pamosom
Tur MogeM pacnpoCTPrEHR paMaBOH
@ MC3RP.18124

TMpouenT Bpemeny 1 MecT
oo [0 ] %
Mooy [ ] %

LlononHUTeNsHIA 3aN3C Ha SAMAPEHIA

I emmeermen (O C5

MECTD PACTONOKEHUR BHTEHHSI ABOHEHTCKOA CTaHLIM (AC)

(®) AnTenbl AC pACNONOKeHb! HUXE BbICOT MPEnATETBAA
() AnTensior AC pacrionaxenel wa yposie sbicoT
NpEnATCTEHA
() Anrentbl AC pacrionoxeHs! Ha 0TKPbITOM MECTHOCTH
MoTepu Ha npenATCTaMAX
[ DoBasums: novepy Ha npenATcTMAx
[/ Pacuer noreps & cooetctemm pex. MC3-R P.18124°

Morepnans  Merspeans  Bweora
ACHel g8 ACHZGE  mpen.m

COmepeimoe npocTp. 0 0 0
a 0 a
2 275 20
1758 15.4 7
254 247 15
271 265 12
254 247 15
175 154 7
214 202 10

Tin npenarerens

Mogers npenaTcTest
@ Woxomsan LMN O Monssosarensckan LM

< >
N55.023102° E82.900944° | 106.9m| Fopenckan sactporika | | online |

PucyHok 25. Tunel npenamcmeuli (knammepos)

TakXe MOXHO onpefenuTb NOTepPU B COOTBETCTBMM C pekomeHpaumen MCI-R P.1812-4, cornacHo
KOTOPOW BE/IMYMHA NOTEPb HA NPENATCTBMAX ONpeaenaeTca:

- YaCTOTHbIM AMANAa30HOM;

- BbICOTOM aHTEHHbl aDOHEHTCKOW CTaHUMW;
- WMPUHOI yAuLy,

- cpeaHel (TMNOBOI) BbICOTOM NPENATCTBUIA;
- TMNOM NPenATCTBUN.

YacToTHbIN Anana3oH 3agaetca B MeHo CeTb MOBGUABHOM CBA3U, BbICOTA aHTEHHbI 411 KaXK40ro U3 AByX
TMNOB abOHEHTCKMUX CTaHUMIM (0BbIMHO 3TO HOCMMan u Bo3umas AC) - B meHi0 ABOHEHTCKMe CTaHLuM,
TMNOBAA WMPUHA YA, NPUHATA paBHoM 27m (B cooTBeTcTBUM ¢ MC3-R P.1812-4 npu OTCYTCTBMM MECTHbIX
OaHHbIX), TUN NPENATCTBUI B KaXKAOW TOUYKe onpeaenserca umpposoi Moaenbio NpenaTCTBUNA.

Y106bl ONpeaennTb notepu no pek. MC3-R P.1812-4 nonb3oBaTtento Heobxoamnmo BbibpaTh Pacuert notepb
B pek. MC3-R P.1812-4 n yKasaTb B Tabanue cpeaHo BbICOTY NPENATCTBMIA Kaxaoro Tmna ucxoaa us
MECTHbIX YC/10BWUIA. [JaHHbIE MO YMOAYaHMIO COrnacHo pekomeHgaummn MC3-R P.1812-4:

Tun mecTtHOCTU Tunosas BbICOTa, M
BoaHaa NnoBepxHOCTb 0
OTKpbITOE NPOCTPAHCTBO 10
Nec 15
MpuropoaHasn 3acTpolika 10
FopoacKas 3acTpoika 15
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MnoTHan ropoAcKas 3acTPoMKa ‘ 20

MoTepu Ha NPENATCTBUAX 411 C Y4ETOM 0COBEHHOCTU MECTHOCTU, AN KOTOPOI BbIMOJIHAOTCA pacyeThl,
TaKXKe MOXKHO MPUHATb NO pesy/ibTaTaM NPoBeAeHHbIX U3MepPEHUIA YpoBHeN curHana. Cm. nogpobHee B
pasgene “UMnNopT pesynbTaToB U3MEPEHUI M HACTPOIKa NapameTpoB MoAenn pacyeTa”.

Mogaenb npenatctBuit — UcxogHaa LUMI /Monb3oBatenbckaa LMI.

Bbibop umdpoBoit Mogenn npenaTcTBMiA, KoTopas byaeT MCNONb30BaTbCA A/15 pacieToB — ucxoaHas MM
(noctaBnsieman no ymonyanuio) uam Monb3sosaTtenbckas LUMIM. Nonb3osatenbckaa UMM cospaetcs B
Pepaktope moaenv npenaTcTBUA — CM. COOTBETCTBYIOLLMIN pasgen.

Mogaeub JloHrau-Paiica uau ITM (Longley-Rice, Irregular Terrain Model)

Mogenb 6blna paspaboTtaHa gns yactoT ot 20 MIMy, go 40 My, u gns Tpacc aavHon ot 1 km go 2000 Km. B
RadioPlanner 2.1 ucnonb3yetca Bepcua 1.2.2 moaenu JloHrnm-Paiica. 3ta mogenb ae-dakTo ABnAeTCA
WHAYCTPUANBbHbIM CTAaHAAPTOM A5 pacdeTa 30H paamMonokpbiTMA B CeBepHOM AMepuKe.
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Mopens pacnpocTpaHeHMA paQMoB0nH

Tin Mogenl pacnpocTpaHEHWA PaaMoB0NH
Longley-Rice e
[lapameTpbl Mogenm
MpoueHT BpemMeH EI i
[poueHT MecT E o
[lapameTpbl Tpacckl
WHoekc pedpakim = MN-2aMHALEI
MpoBooMMocT 2 Cra/ma
znexp. npoHAL. 2
Tun knumata | Continental Temperate w
MonApMEaLAA GHTEHHBI
Vertical -
Clutter Loss
[ofaerTe NoTEpW Ha NPENATCTEMAX
PacueT noTepk B cooTeeTeTEMM pek. MC3-R P.1812-4
MoTepn gna Morepn gna Bricora
Ton npensrcTeR; ACMel, gE AC K2 gE npen.,
OmkpeIToE NpocTpaHCTED 0 0 0
0 0 0
15.1 142 15
85 6.5 7
15,1 142 15
16,7 16 18
0 0 1]
0 0 0
1] 1] 0
Clutter data
(® WexogHan UMM () Monezoeatensckas LM
PucyHok 26. Mapamempoel modenu JloHenu-Patica
MposoaumocTs, Cm/m MposoanMmocTb nosepxHocTu, Cm/m
NHaekc pedpakumm, N-eanHULbI NHAaeKc atmochepHoi pedpaKkumnm

(npenomneHuns) pasMOBOH Y NOBEPXHOCTM
3emMIn, U3smepeHHbIn B N-eauHMLaXx.
Ons cpegHen pedpakummn N=301

OTHOCUTEeNbHaA AN NEKTPNYECKan OTHOCUTeNbHaA AN3NEKTPHNYECKan
NPOHNUAEMOCTb NPOHNLAaEMOCTb MOBEPXHOCTH
Tun KAumaTta Tun KAnmaTta us cnegyrwoulero Ha60pa:
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3KBaTOpPMaNbHbIN
KOHTUHEHTaNbHbIN cybTponmuueckuit
MopcKoit CybTponnyeckuit
MyCTbIHHbIN

KOHTMHEHTaNbHbIN YMEPEHHbIN
MopcKoi ymepeHHbI Hag cylen
MopcKoi ymepeHHbIi Hag mopem

Monapusauma Tun nonapusauum
BEPTUKaNbHanA/ropn3oHTaNbHanA

MpoueHT BpemeHun, % MpoueHT No BpemeHu, Ans Kotoporo byaet
BbINOJIHEH pacyeT, %

MpoueHT mecT, % MpoueHT No MecTy, ANA KoToporo byaeT

BbINOJIHEH pacyeT, %

PacueT noTepb Ha NPenATCTBUAX (KNaTTepax) BbIMNOHAETCA TaKMM e 06pa3om, Kak ana moaenm MC3-R
P.1812-4 (cm. npeabiayLimin pasaen).

Tun u napameTpsl pacyeTa

B atoi dopme BbIBUpaETCA TN pacyeTa, a TaKKe ero napameTpbl.
[ns npoekToB TMNa “MobunbHas cBA3b” Gopma N03BoNAET BbIBPaATh CAeAyoLIME TUMbI PACYETOB:

- MolHoCTb Ha Npueme B HanpasaeHUn “BHn3";

- MoulHoCTb Ha Npueme B HanpasaeHUn “Beepx”;

- PacueT pagnonokpbITUa ¢ yueToM 6asiaHca MOLLHOCTH;

- 30Hbl MaKCMMa/IbHOTO YPOBHA MOLLHOCTM Ha npueme (srongest server);

- C/l B HanpaBneHun “BHn3";

- KonmyecTBo A0CTYNHbIX CEKTOPOB B HanpasneHuu "Beepx" (Number of servers above uplink)

MoujHOCTh Ha IIpUeMe B HallpaB/ieHUH “BHU3” WM “BBepXx”’ (Received power
Downlink/Uplink)

an 3TOM TUNE pacyeTa Ha 6a3oBoit KapTe OTO6pa)'KaIOTCFI pa3ndHbiMn LLBETAMMU O6I'IaCTM, rae Ha
npuemMHunKe NpnucyTcTeyeT COOTBETCTBerLIJ,VIVI AnanasoH ypOBHeVI MOLHOCTN CHUTHanna.

[nAa aboHeHTCKOM cTaHuMm N2l MOXKHO YCTaHOBWUTb OT OZHOTO A0 BOCBMW PA3/IMYHBIX YPOBHEW
MPUHMMAEMOrO CUTHANA, U TAKUM 06PA30M CMOZENMPOBATL Pa3/IMYHbIE YCI0BUA Npuema (Hanpumep, Ha
yAuue, BHYTPU CanoHa aBTOMOOWASA, BHYTPM NOMELLEHMIA U T.4.) UM pa3ndHble CKOPOCTM nepegayu
OaHHbIX.

[na aboHeHTCKOM cTaHumMmn N2, B KauecTBe KOTOPOM npeAnosiaraercs Bo3MMan aboHEHTCKaA CTaHUMA C
PasMeLLeEHMEM aHTEHHbI Ha Kpbllle aBTOMOBMAA, MOXKHO YCTaHOBUTL TO/IbKO OAMH YPOBEHb CUrHaNa.

B pacuyeTe TaKXe MOXHO y4yeCTb BHYTPUCUCTEMHbIE MOMEXM NO COBMELLEHHOMY U COCEAHUM KaHasam,
OTMETUB COOTBETCTBYOLWNE YeK-6OKCbl B HUMKHEN YacTu NaHenu. Mpwn 3TOM 30HBbI, rae MHTepd)epEHLl,MFI no
coBmelleHHoOMY M/MJ’IM coceaHMM KaHanam npesblilwaeT AonNyCcTumylto, 6y,u,yT NUCKNHOYEHbl M3 30HbI
NOKpPbITUA. [TONE€3HbIM CUTHAIOM MPUHMMAETCA CUTHAA C MAaKCUMaAJIbHbIM YPOBHEM B ,CI,aHHOVI TOYKe.

[na yyeta nomex Heo6x04MMO yKa3aTb NpeaeNbHO AONYCTUMbIE YPOBHM NMOMeX No cosmelleHHomy (C/1)
n coceaHum (C/A) kaHanam, NOA0OCY NPONYCKAHMA KaHaia, a TaKKe YKasaTb U HOMMHAAbI YacToT (TONbKO
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ANs pacyeTa NOMex Nno cocegHMM KaHaam) - 3TM NapamMeTpbl BBOAATCA B MeHto YacToTHbIM naaH. Kpome
TOro, AOMKHbI BbITb Ha3HaUYeHbl YaCTOTHbIE TPYNMbl ANA KaxKAoro cektopa 6C B napameTpax CeKTOpOB.
PacueT nomex BbINO/MHAETCA TO/IbKO A4 OAHOro TMMNa aboHeHTCcKol cTaHumm — AC Nol.

Tin 1 NapaMeTpLl pacyeTa

Twn pacueTa

Received power Liplink

[NeTaneHoCTE pacyeTa

) Huskan i) Cpeonss (®) Boicokan

¥posru anA aboHeHTCKOA cTaHwa N1

3 o~ KonwyecTeo YpoBHEA

Lget YpoBHM Onmcanne

l_ = | 77 =8 | |
Bl [ 55 |- 7 a6 |
Bl [ 55 |- [ 85 |abw| |
¥poeru anA aboHeHTCKOA cTaHwa N22

BeinonHATE pacyeT anA AC N22

Uget ¥poseHs Onmcanne

s [ ] s

|:| YunTbiBaTE NOMEXM MO COBMELLEHHOMY KaHany

[] YunTbiBaTs NoMEXA Mo COCEOHEMY KaHany

[] ¥YunThIBaTE NOPOroBsIi YDOEEHE MPUEMHMKS

PucyHok 27. MowHocme Ha npueme 8 HanpasneHuu “ssepx”

JetanbHOCTb pacyeTa - Hwuskasa
- CpegHsasa
- Bbicokan

JeTanbHOCTb, C KOTOpOW ByAeT NpeacTaBiAeH pe3yabTaT
pacyeTa. [pn 3TOM pa3peLlleHne COOTBETCTBYET OAHOMY
NUKcento sKpaHa gnsa zoom=11 (HM3Kasa AeTanbHOCTb), zoom=12
(cpepHns) n zoom=13 (BblcoKkas). Ons reorpadmyeckon WNpPoThI
55 rpagycos ato npumepHo 40, 20 n 10 meTtpos
COOTBETCTBEHHO.
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Yem BbllLE AeTaNbHOCTb, TeM Bo/blIe Bpems pacyeTa.
Konunuyectso ypoBsHeit Konunyectso ypoBHel NPUHMMAEMO MOLLLHOCTU CUTHaNa
Upet LiBeT ypOBHA NPUHMMAEMON MOLLLHOCTU CUTHANA
YposeHsb, Ab YpoBeHb NpMHMMaeMon MoLLHOCTH, Ab
Onwucaxwne TeKcTOBOE NONE KaK OMUCAHME ANA KaX[0ro U3 ypoBHeW
curHana
YunTbiBaTb NOPOroBbIi YPOBEHD McKkntoYvaTb M3 NOKPLITUA 30HbI C YPOBHEM, KOTOPbIN MeHbLUE
NPUeMHUKa NOpPOroBbIX YPOBHE NPUEMHUKOB aDOHEHTCKUX CTaHLMIA ANnA
Hanpas/eHuA "BHU3" AU NPUEMHNKOB 6a30BbIX CTaHLMIK ANn
Hanpas/sieHus "BBepx"

PacueT c yueTom 6asiaHca MomHOCTH (Areas with Signal Levels above Both the Base a Mobile
Threshold)

Mpu BbINOAHEHWUM pacyeTa C yyeTom 6HanaHca MOLWHOCTM MPOrpamma CHavana BbIMOAHAET CPpaBHeHUe
SHepreTMKW HanpasneHui “Beepx”’ 1 “BHU3"” AnA cektopa 6a30BOM CTaHLMM U 3aTEM NPOMU3BOAMUT pacyeT
PagMONOKPLITUA AN TOTO HanpaB/IeHUs, Y KOTOPOro MeHbLUe YPOoBEHb CUrHANa Ha npueme. Mpu pacyete
6anaHca MOLLHOCTM MCMO/b3YyOTCA napameTpbl ADY, MOWHOCTM NepesaTyMKoB M YyBCTBUTE/IbHOCTU
NPUEMHUKOB A/1A 6a30BbIX M aDOHEHTCKMX CTAHLMM, YKa3aHHbIX B COOTBETCTBYIOLLIMX MEHIO.

PacueT NoKpbITUSA C yueTom 6anaHca MOLWHOCTU MOXKHO BbINONHWUTL AN Pa3HbIX YCN0BUIA UCNOIb30BaHUA
aboHeHTCcKoM cTaHumm Nol (HocuMmoit), Hanpumep - B MOMELLEHMAX, BHE MOMELLEHUN U BHYTPU
aBTOMOBUNA. KakAOMy YCNOBUIO MCNONb30BaHMA COOTBETCTBYET CBOW LBET U CBOE 3HayeHue noTepb
(3anmaca) Ha NpPOHMKHOBEHME CUTHaNa, KOTOPOE YKa3biBaloTCA B None GopMbl.

[Onsa mobunbHOM cTaHuMM No2 BbINONHAETCA pacyeT BHE NOMELLEHUA.

TN ¥ NapaMeTpkl pacysTa

Twun pacueTa

Areas with Signal Levels above Both the Base and Mobile Thres

LeTantHocTe pacyeTta

() Huaxas () Cpenonsn (@ Boicokan

30HBI NOKPEITMA ANA aB0HEHTCKON cTaHL N1
3 KommuecTeo yposHER

MoTepu Ha
llgeT npoHWKHOBEHWE Onucanue

l_ il 5} |BH','T|:|L-1 IOEHWA |
- il = |B asTomMofune |
- III il =3 |BHE.' MOMELLLEHIE |

20HBI NOKPEITWA ANA aBoHeHTCKoR cTaHw N2

] Benonnate pacwet gna AC N22

MNoTepu Ha
LleeT nNpoHWKHOEEHKWE Onucanue

- 0 il Cutdoors

PucyHok 28. Pacyem c yuemom 6aaaHca MouHocmu
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KonunuecTso ypoBHel

Konnuecteo oTobparkaembix 30H PaamMonoKpbITUSA

LseT

LiBeT 30HbI PaaNONOKPbLITUA

NoTepu Ha NPOHMKHOBEHMA, b

BeanynHa notepb HA NPOHMKHOBEHMe, Ab

OnuncaHue

TeKcTOBOE NnoJjie Kak onncaHne gna Kaxkaoro n3 30H

Y4ynTbIBaTb MOPOrOBbIN YPOBEHb
npuemMHMKa

McKNoYaTb M3 NOKPLITUA 30HbI C YPOBHEM, KOTOPbI MEHbLUE
NMOPOroBbIX YPOBHE NPUEMHUKOB aBOHEHTCKMX CTaHLMI gns
Hanpas/eHuA "BHU3" AN NpUeMHUKOB 6a30BbIX CTaHUMIA ANA
HanpasneHun "BBepx"

30HbI MAKCMMAaJIbHOT'O YPOBHS MOIIIHOCTHU Ha npueMe (Strongest server Downlink)

B paHHOM TuMe pacyeTa Ha 6a3oBOM KapTe oTobpakatoTcA 061acT, B KOTOPbIX MOLLHOCTb Ha Npueme B
HanpasneHuu “BHU3” OT cooTBeTCTBYOLLEro cekTopa BC Bonblue, Yem oT cekTopos Apyrux bC. Mpu aTom
LBeTa, KOTOPbIMM 0603HAYAOTCA 30HbI OT Pa3/IMYHbIX CEKTOPOB MOTYT ObITb Ha3HAYEHbI aBTOMATUYECKM
M3 CTaHZapPTHOro Habopa, IM60 Ha3zHaYeHbl B COOTBETCTBUM C TabMLLel YaCTOTHbIX Fpynn.
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Tin ¥ NapamMeTpel pacyeTa

Twn pacueTa

Strongest (most likely) Server Downlink: W

[eTancHocTe pacueTta

() Huaxas () Cpeansn (®) Bricokan

MiHMMaNEHEI NoporoBLIR YpoBEHE 95 B

LIeeTa 304 AnA pacyeTa Strongest Server
() Micnonb308aTe B TOMATWYECKDE H3ZHAYEHWE LIBETOR

(® Mcnone=0Bats UBETA M TAGMWLE

[pynna
KaHanos

b i
f02
f03
4
f05
06
07
f0a
09
f10
f11
f12

Lget
I
]
]
]
]
[

[] YumTeiBaTs noporoskii yposeHs MpHMeMHWKE

PucyHok 29. Pacuem Strongest Server

MMWHUMaNbHBIM NOPOroBbIV YPOBEHb, ABM | MUHMMaNbHBIN YPOBEHb NPUHUMAEMOTO CUrHaNA Aan
pacueta Strongest (Most likely) Server

Mcnonb3oBaTb aBTOMaTUYECKOe HasHauyeHue LBeToB cekTopam BC BbinoAHAETCA

HasHayeHue LBEeTOB aBTOMATUYECKU M3 CTaHAAPTHOro Habopa

Mcnonb3oBathb LBeTa U3 Tabauubl HasHauyeHue uBeToB cekTopam BC BbINONHUTCA MO
TabavLe B COOTBETCTBUM C LLBETAMM YaCTOTHbIX Fpynmn

Y4ynTbIBaTb MOPOrOBbIN YPOBEHb McKAtouaTb U3 MOKPLITUA 30HbI C YPOBHEM, KOTOPbIN

NnpYeMHM1Ka MeHbLLE NOPOroBOro ypoBHA NPUeMHMKa abOHEHTCKOM
CTaHuMm

C/1 B HanpaBsienuu “BHU3” (C/I Downlink ratio using channel plan)

Heobxoanmoe 3HayeHne cooTHoweHua C/1 (curHan/nomexa) Ha BxoAde NPUEMHMKA ABAAETCA O4HOW U3
XapaKTePUCTUK, onpeaenaAtowell KayecTBo YacTOTHO-TEPPUTOPUAIBHOMO MAAaHMPOBAHUA CETU.
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Mporpamma No3BOASAET BbINOJHWUTL PacyeT M 0TO6Pa3UTb 30HbI C Pa3IMYHbIMKU 3HaYeHuaMn C/l ans nomex
MO COBMELLEHHOMY M COCEAHMM KaHanam Ha BXOAe NpUemMHnKa aboHEHTCKOW CTaHUMMN.

Anroputm Bbluncnenma C/l cheayowmin:

- OnpenenaeTcs CUrHaa C MakKCMMa/ibHbIM YPOBHEM B 3a4aHHOM TOYKe, 3TOT CUrHaN NpPUHMMAaeTCA
KaK NoNe3HblIN.

- PaccunTbiBaeTcs cymma MOLLHOCTEN MeLLaloLnX CUrHaN0B — CUTHA/I0OB OT CEKTOpPOB 6a30Bbix
CTaHUMM, NPEBbIWAOWMX MUHMMA/IbHbIN YPOBEHb Ha NpuemMe M paboTalolMX Ha COBMELLLEHHOM
WKW cocegHUX KaHanax. MoLHOCTb coceiHero KaHana onpeaenseTcs c y4eTom ociabneHus no
cocegHemy KaHany.

- 3aTem BblUMC/AETCA OKOHYaTeNbHOoe cooTHoLeHue C/I1.

YyeTt nomex no cocegHemMy KaHany MOXHO OTK/IIO4YNTb, B 3TOM C/y4ae 6y,£I,YT Y4YUTbIBATbCA TO/IbKO MOMEXU
no COBMeLWeHHOMY KaHany.
Twun » napameTpel pacyeTa

Twun pacueTa

C/1 Downlink: ratio using channel plan e

NeTaneHoCTE pacyeTa

() Huskas () CpegHen (@) Bricokan

MMHMENEHEIR NOpPOroBRIA YPOBEHE -55 b

1 W~ KonwyecTeo YpoBHEA

LgeT Values Orncanve

B | 9 |m5|

YUMTLIEATE NOMEXA MO COBMELLLEHHOMY KaHany

YUMTLIEATE NOMEXM MO COCEAHEMY KaHany

[] ¥uuTeiBaTe NOporoBkIA YpOBEHE MPHMEMHMKE

PucyHok 30. Mapamempebl pacuema paduonokpsimus 044 C/I Ha exode npuemHurka AC

MMWHMMANbHBIN NOPOTOBbI MWHUMaNbHBIN YPOBEHDb MOLLHOCTM Ha BXOAE NPUEMHMKA,
ypoOBeHb, Abm YUYUTbIBAEMbIV NPOrPaMMON Npu pacyeTax, abm
Konunuyectso ypoBHei Konnuectso otobpakaembix yposHei C/I

LUseTt LiseT ypoBHA

YposeHb, Ab 3HauyeHue cooTHoweHwua C/l, ob

Onucanue TekcToBoe none
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YunTbIBaTb MOPOroOBbIi MCKNoYaTb M3 MOKPLITUA 30HbI C YPOBHEM, KOTOPbIA MeHbLUE
YpPOBEeHb NpUeMHMKa MOPOroBOro yPoBHA NpMeMHMKa abOHEHTCKOM CTaHumMn

[nAa yyeta nomex no coBMeLLEHHOMY KaHany AOCTaTOYHO YKasaTb B napameTpax cektopa bC yacToTHyto
rpynny, Ha Kotopol 6yaer paboTtaTb cekTop. [ns yyeTa nomex Mo coceAHMM KaHanam Heobxoammo
3an0/IHWUTb TabANLLY C YaCTOTHLIMM FPYMNMNammn KOHKPETHbIMW HOMWHAIAMM YacToT, YKa3aTb NOJI0CY KaHana
n cnepylowme napametpbl: C/l1 gonyctMmoe 3HadeHWe OTHOLWEHMSA MOLLHOCTM CUrHafa K CyMmapHoW
MOLLHOCTM MOMEXM MO COBMELLEeHHOMY KaHany npuema, n C/A — gonyctumoe 3HayeHuWe OTHOLIEeHWA
MOLLHOCTM CUrHana K CyMMapHOW MOLLHOCTM MOMEXM MO cocegHemy KaHaay npvema (cm. pasaen
YacToTHbI NnaH).

Ko/inuecTBO J0OCTYNHBLIX CEKTOPOB B HanpaBjeHuU "BBepXx" (Number of servers above
uplink)

Mpy BbINOJAHEHUWM 3TOro pacyeTa Ha 6a30BON KapTe OTOOPaKaTCA 30HbI BO3MOMKHOIO pasmMeLleHus
abOHEHTCKMX CTaHUMI c 0603HaYEeHNEeM KosimyecTBa cekTopos BC, ypoBeHb Ha NpMemMe y KOTOpPbIX Bbille
3afaHHOro0 NOPOroBOro ypoBHA. [laHHbIM TMN pacyeTa 4YacTto TpebyeTcA Npu NAAHMPOBAHMM CeTel Ha
ocHoBe becnpoBoaHblx TexHonorui loT LPWAN: LoRa, "CTPUXK" n gpyrux.

Twn ¥ NapamMeTpkl pacyeTa

Twun pacueTa

Mumber of servers above Uplink W

LeTantHocTe pacyeTta

() Huaxas () Cpenonsn (@ Boicokan

MWHWMaNEHEIR NOpOroBRIA YPOBEHE -55 b

Konmuecteo OOCTYNHBLE CEKTODOE B HANPAENEHWK BEELX

3 e MakcuManeHoe KONMYECTED CEKTODOE

Lget Kgg::spc;‘gu Onucanue

[ |
B : | |
Bl :=: | |

[ ] YuMTelBaT Noporoskif yposeHs MpMEMHWKE

PucyHok 31. Konuuecmeo 6ocmynHbix cekmopoe 8 HarpasseHuu "seepx”

JetanbHOCTb pacyeTa - Hwuskasa
- CpegHasa
-  Bbicokan
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[eTanbHOCTb, C KOTOpOW byaeT NnpeacTaBaeH pesynbTaTt
pacdeTa. [pn 3TOM paspeLleHne COOTBETCTBYET O4HOMY
NUKceNto aKkpaHa ans zoom=11 (HM3Kasa AeTaNbHOCTb), zoom=12
(cpepHnas) n zoom=13 (Bbicokas). Ons reorpadmyeckon LWNPoThbI
55 rpagycos ato npumepHo 40, 20 n 10 meTtpos
COOTBETCTBEHHO.

Yem BbllE AeTaNbHOCTb, TeM Bo/blIe Bpems pacyerTa.

MWHMMaNbHbLIN NOPOroBbLIN
ypoBeHb, Abm

MWHUMaNbHbIA YPOBEHb MOLLHOCTM Ha BXOAE NPUEMHMKA
cektopa bC, yuntbiBaemblit Nporpammoit npu pacyeTax, Abm

MaKcumanbHOe KoAnMYecTso

MaKcrumanbHOe KOAMYeCTBO NOKa3blBaeMbIX AOCTYMHbIX

CEeKTopoB CEeKTOpPOB B HanpasneHun “BBepx”

LUget LieT, 0603HavatloLMi1 COOTBETCTBYHOLLLEE KOJIMYECTBO
OOCTYMNHbIX CEKTOPOB

OnucaHue TekcToBoe none

YunTbIBaTb MOPOroBbIi YPOBEHb
npuemMHuKa

McKkNtoYaTb M3 NMOKPLITUA 30HbI C YPOBHEM, KOTOPbIN MeHbLLE
NOPOroBOro YPOBHSA NPMEMHMKA COOTBETCTBYOLLEN 6a3oBomn
CTaHUMUM

YacTOTHBIH IJIAH

B meHto YacTOTHbIA NAaH BbIMOJIHAETCS BBOJ, HOMWHANOB 4YacCTOT AAA YACTOTHbIX rpynn. Kpome Toro,
34€eCb e 3a4al0TCA pAL APYTrKUX NapamMeTpoB, BANAKLWNX Ha BHYTPUCUCTEMHbIE MOMEXNU.

YacToTHeIA nnaH

(® ynnexcHsii pexim (0 CumnnercHsIi pexim

YacTora MMy
. fin . . f1 . . fio2 . ., fo2 . . fo3 ., i o3 . ., fid . . fid . . fb . . f0b ., . fe . . f
BHIZ BBSpX BHIZ BBSpX BHUZ BBEmX BHUZ BEEpX BHI3 BESDX BHI3 BE;
b 5083000 | 953.6000 | S08.6000 | 553 4000 | 5084000 | 9532000 | 9082000 | 553.0000 | 508.0000 | 952.3000 | 907
551.0000 | 906.0000 | 950.8000 | 5053000 | 5506000 | 905.6000 | 9504000 | 5054000 | 550.2000 | 905.2000 | 950.0000 | 505.
948.6000 | 903.6000 | 948.4000 | 903.4000 | 948.2000 | 903.2000 | 948.0000 | 903.0000 | 947.3000 | S02.8000 | 947.6000 | 902.
946.2000 | 501.2000 | 946.0000 | 901.0000 | 9458000 | 9S00.8000 | 9456000 | S00.6000 | 945.4000 | S00.4000 | 945.2000 | S00.
®
< >

lvpwHa nonock! pagmokadana My
MuHumManeHo ponycmimoe sHaveHne C/ no coBMelLeHHoMYy KaHany fil5]
5 e

MuHuManeHo gonycTaroe sHaueHue C/A no cocegHeMy KaHany

PucyHok 32. YacmomHeliii nnaH
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[ynneKkcHbln/CUMMNAEKCHbBINA PeXKMUM Pexxum paboTbl cetu, B COOTBETCTBMM C KOTOPbIM
b6yaet cdopmmnpoBaHa ceTKa 4YacTtoT
LLinpnHa nonocel pagnoKkaHana, Mry, LLnpuHa nonockl pagmokaHana, Mlu. Ucxoga ns atoi

Be/INYNHbI, NporpamMmma onpeaenaeTr Kaknme KaHanbl
ABNAIOTCA cocegHMMU. KaHanbl 6y,1:1,yT ABNATbLCA
cocegHnmn, ecam moaynb pPasHOCTM HOMMUHANIOB
4YaCTOT MeHblle Wan paBeH WUPUHE NONOCHI

paguoKaHana.
MuHumanbHo gonyctumoe 3HaveHue C/I no | MMHMMaANbHO AOMNYCTUMOE 3HayeHWe OTHOLWIEeHMSA
coBmeLleHHOMY KaHany, oAb MOLLLHOCTM CUrHaMa K CYMMapHOMA MOLLIHOCTU nomex

Mo COBMeLLEHHOMY KaHany, ab

MuHMUMaNbHO aonyctumoe 3HayeHne C/A no | MUHMMaANbHO AOMNYCTUMOE 3HayeHue OTHOLIEeHMSA
coBmeLleHHOMY KaHany, oAb MOLLLHOCTM CUrHaMa K CYMMapHOM MOLLIHOCTU nomex
no cocegHemy KaHany, ab

Tunosble 3HaveHns C/1 u C/A ana HEKOTOPbIX CUCTEM:

- GSM C/1=9 gb, C/A=-9ab
- TETRA (mogynauma 1t/4-DQPSK) C/1=19 ab, C/A=-40pb6

PacuyeTnsl B TOUKe

B meHto PacueTbl B TouKe oTOobpakaloTcs nofpobHble pes3y/nbTaTbl pacyeTa YpPOBHEM MOLLHOCTU B
HanpasneHuax “BHM3” M “BBepx” B MPOM3BOJILHOM TOYKE pasmelLeHMa abOHEHTCKOM CTaHLMWU AAs
6a30BbIX CTaHUMIA, C KOTOPbIMM BO3MOMKHO YCTAHOBNEHME CBS3W, A TAKKEe YPOBHEN Momex no
COBMELLEHHOMY M COCeLHMM KaHanam.

Mocne BXxoZa B MEHIO OTKpbIBAaeTCA MaHesb, B KOTOPOW OTobparkaeTcs MNPoAOAbHbIM Npodunb oT
BblbpaHHOro cektopa 6a30BOM CTaHUMM 00 TEKylWleld TOYKM, MPM 3TOM Ha KapTe noABASETCcA
COOTBETCTBYIOLMNIN MHTEepBa. TEKYLLYI TOYKY Ha KapTe MOXHO WU3MEHWUTb, MPOCTO KAUKHYB MbILbIO B
HyXXHOM mecTe. Mpodunb NpeacTaBnseT coboit BEPTUKAIbHLIA pa3pe3 MeCTHOCTM Mexay 6a3oBoi U
abOHEHTCKOM cTaHUuMen ¢ HaHeCEHHOW MHPOPMALLMEN O BbICOTHbIX OTMETKAX 3€MJIN, O FPaHUL,AX IECHbIX
MacCcMBOB, rpaHnLIAX M TUMNax 3acTPOMKU. LiBeTa, KOTOpbIMKM 0603HAYAKOTCA Pa3/iMUHble NPENATCTBUM Ha
npoduie cOOTBETCTBYIOT LiBETaM MOAENM NPENATCTBUIA.

Ha npoaonbHOM Npoduie NOKasbiBatOTCA BbICOTbI LLEHTPA U31y4eHUA aHTEHHbI BbibpaHHOro cektopa bC
N abOHEHTCKOW CTaHUMKW, a TaKKe 30Ha PpeHena A4na pagmosnydya, BeAMUYMHA NoTepb B cBo60aHOM
npocTpaHcTee, AMPPaAKUMOHHbIE NOTePU M3-3a penbeda MECTHOCTU, a TaKKe NOTEPU HA OKPYXKaKoLWMX
aboHeHTCKylo cTaHumio npenatcteuax. Cektop BC BbibupaeTca B 1eBOM YacTh NaHenn B obliem aepese
CeTb MO6UNBHOM CBA3U — HAAWUTE HYXHblt Bam cekTop BC 1 KAMKHWUTE MO HEMY MbILWbIO (HE NyTaTb C
YCTaHOBKOW 3HauyKa aKTMBHOCTW), nocsie yero MHbopmauma No 3TOMY CEKTOpY MOABUTCA CBEPXY Hag,
NPOAOAbHbIM NpodUNEM.
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& RadioPlanner 2.1 D:AWerk\GSM 800 MHz.rph — O x
pl
(™~ I | 14 - Fakosm & | & Bo (8 (& | S B ? -
i WHbopmalwma o npoekTe PacueTol B Touke X
HacTpodikm Texywan BC v cextop
N\ Mogens pacripocTpaHeHA pami
n[ll] Tin 1 NapaMe Tl pacieTa Basosan ctaHums: BS 011 ABOHEHTCKEA CTaHWAR: |1
CpaBHeHWe 30H NOKPEITHA CexTop: asmmyT 0, Boicota nepea. antentb: 30 m BricoTa anTertel AC: 1.5m
5) a:ZF::HT:;H:;?HLMH Wron mecTa nyva: -0.558° KoopmHate: Touks: N55.071144° EB2. 883177
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mEWesom || M b e 150
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=-[«]"&" BS 003 140
-[s]"8" BS 004 1135
-[=]"&" BS 005 130
[#-[4]"&" BS 006 1125
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@-[=]% BS 010 B
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~[®] =y Cexrop 0°/F02
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@3 Cextop 1207/ 06 BS 011 0 02 -845 -875
—-[®] Jy Cextop 240°/§10 BS 002; asamyT 0° 12 347 -877
e[ 8 85012 BS 005; asmyT O 01 268 898
-] BS 013
- [5]"8 BS 014 BS 012: azamyT 0 03 -85.0 520
a-[«]'8) BS 015 BS 008; azamyT 0° 12 -89.0 920
@-E]W BS 016 BS 013; asumyT 240° 04 495 525
BS 004; asumyT 07 f03 -39.5 525
BS 007, asamyT 0° 02 -80.2 -932 w
Al v
¥poBHW nomex AnA BriGpanHoro cextopa BC
Hanp. "BHus”  Hanp. "Bsepx”
OmHoWweHWE cArHan/NoMexa Mo coBMeweHHoMy KaHany (C/1) b B
OmHoweHMe carHan./Nomexa no cocemHemy kanany (C/A) b b
IpyrnoBoit aHanus B Toukax
Pain ¢ aaHHLIMIA | I:I )I?p‘;'::er::tl;‘{: abm
JDofiaBuTe cnoi KapTe! OmueT EXCEL Omuet CSY e Ty
< > : map style: @ OpanTopoMap.
e (==l

| 158.9m| Mec

| BS 011 (0°402): -92.3 dBm; 2,622 km; 342°

|Str0ngest (most likely) Server Dowr‘l Online ‘

PucyHok 33. Pacuemesl 8 moyke

Tam ’Ke MOXKHO BblbpaTb abOHEHTCKylo cTaHumto (TMn 1 wuau TMn 2), napameTpbl KoTopol 6yayTt
YUMUTBIBATLCA MPU pacyeTax B TOYKeE.

CHUM3y nog, npoAoabHbIM Npodunem nossaseTca Tabamua ¢ pesyabTaTamum pacyeTa YpoOBHEN MOLLHOCTM
“BHM3” 1 “BBepx” gna BbIOpaHHOrO cekTopa (OH BblaeseH B Tabauue LBeToM) U A41a ceKTopoBs apyrux bC,
yyacTeylolWwmMx B pacyete. K pacyeTy NpUMHMMALOTCA TOJIbKO TE€ CEKTOpPbl, KOTOpble MOMEYEHHbIE KakK
aKTMBHble. Kpome Toro, Ytobbl CEKTOP NosBUACA B Tabanue HeobxoanMmo, 4Tobbl A4/1A HEro BbINOHAIOCH
O/HO V3 CNeayHoLLMX YCNOBUIA: MOPOroBbIi YypOBEHb NPUEMHMKA BbIDPAHHOIO TMMA abOHEHTCKOM CTaHUMM
OOJ/IKeH bbITb 6o/blle YeM ypoBeHb “BHU3” UM NOPOroBbI YPOBEHb NPUEMHMKA cekTopa BC gonkeH
6bITb Bblle Yem ypoBeHb “BBepx”. CTPOKM B Tabaule MOXKHO COPTUPOBATb MO YAaCTOTHLIM rpynnam um
3HaYeHMAM MOLLHOCTM “BHU3” Mnun “BBepx”. TaKKe Npu NOMOLLM BbiNaAatoLLErO CNUCKA, Pa3MELLEHHOTO
HUKe TabAunLbl, MOXKHO BbIBECTU PE3ybTaTbl TO/bKO A4/1A OA4HOM YaCTOTHOM rpynnbl.

BbibpaHHbI cekTop BC cuMTaeTcA CeKTOPOM C MOJIE3HBIM CUTHA/IOM, CUTHasIbl OT CEKTOPOB C 3TOM ke
YaCTOTHOW FPYNMoi CYMTAKOTCA NOMEXAMM MO COBMELLEHHOMY KaHasly, a CUrHaJbl OT CEKTOPOB, B KOTOPbIX
€CTb cocefiHMe A1l BbIDPAHHOTO CEKTOPA YacTOTbl — MOMEXaMM MO coceHeMy KaHany. B cootseTcTBum ¢
3TMM, B HWXXHEM YacTU NaHEeNM MOKa3blBAlOTCA PacCYMTaHHble 3HAYeHUs YPOBHEN Momex Mo
COBMELLEHHOMY M COCEAHMM KaHanam gns HanpasaeHun “BHU3” n “seepx”.
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I'pynnoBoi aHA/IU3 B TOYKAX

RadioPlanner 2.1 no3BonAeT BbIMNOJHWUTL PacyeT ypOBHeN BBepX/BHWU3 AAA TPynmnbl ToYeKk ¢ Habopom
napameTpoB, 3aAaBaembix B TabanyHom Buae. IT0 yAO6HbIA MHCTPYMEHT A/1A OLEHKM MOLWHOCTM Ha
npveme BBePX/BHM3 NPW pasmeLLeHMM OKOHEYHbIX ycTpoicTe LoRa, SigFox M np. B pasHbiX YCA0BUAX.

NcxogHble AaHHble MO rpynne YKasaHHbIX ToYeK (OKOHEeYHbIX YCTPOWMCTB) MOryT ObiTb 3arpysKeHbl B
RadioPlanner B Buae anekTpoHHo Tabaunubl B popmate Microsoft Excel nnmn B Buae tekctosoro ¢aina
CSV. Pe3ynbTaT pacyeTa TaKKe MOXKET ObITb NOyyYeH B ABYX BapuaHTax - MbO B BUAE 3/IEKTPOHHOM
Tabnuubl Microsoft Excel (ana ncnonb3oBaHus 3aTol GYyHKLMM Ha KOMMbIOTEPE A0JIXKEH ObITb YCTAHOB/EH
peaakTop 3/1eKTPOoHHbIX Tabanuy, Microsoft Excel), nnbo B Buae dainna CSV. C Tabauuamm Excel ynobHee
paboTaTb, Kpome TOro, OT4YeT O pe3ynbTatax B Buae Tabnuubl Microsoft Excel nonydyaetcsa 6onee
HarNAAHbIA (CM. PUCYHOK HUsKe). MpU 3TOM BBOA, UCXOAHbIX AaHHbIX/BbIBOA MHPOPMALMM NPU NMOMOLLLM
CSV ¢alinoB BbINOAHAETCA Ha MopaaoK bbictpee n dopmat BbixogHoro daiina bonee ypobeH pns
AanbHenwero aHanM3a Noy4eHHOro pesyabTaTa B pa3inyHbix NNC.

[pynnoBoid aHANW= B TouKax

MNoporoBbiA
FPain ¢ gaHHeMKr | Sensorinput Data xdsx e n.Bea

NpfaenTe cnoli KapTsl OmueT EXCEL Omyet CSV

PucyHok 34. MeHto pynnosoli aHasau3 8 movkax

dainn c gaHHbIMK ®ain ¢ gaHHbIMK ans pacyeta B dopmate Microsoft Excel nam CSV.
Mpumepsl daiinos c Habopom NCXOAHbIX OaHHbIX
SensorinputData.xlsx u SensorlnputData.csv HaxogaTca B nanke
npumepbl $GaiinoB AaHHbIX ANCTPUOYTMBA, HA MX OCHOBE Bbl JIETKO
MOXKeTe NOAroTOBUTb CBOM HABOP MCXOAHbIX AaHHbIX.

Moporosbiit yposeHb RX, AbM | MUHUMabHbIA NOPOroBbili YPOBEHb, KOTOPbIN ByAyT y4MTbIBATLCA
npw 3aN0AHEHUN TabanUbl C pe3ynbTaTaMu pacyeTta, Abm

[Job6aBuTtb cnoi KapTbl [J06aBUTb OKOHEYHble YCTPOICTBA M3 TabULLbl UCXOLHbIX AAHHbIX B
KayecTBe NoJIb30BaTe/1IbCKOrO C/10A TOYEK Ha KapTy

OTtuet EXCEL BbInosHUTL pacyeT u oTKpbITb Microsoft Excel c pesynbTatom pacyeTa

OTtyet CSV BbINONHUTL pacyeT U CoXpaHUTb pesynbTaTt B Buae daiia B popmare
csv
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H ©- s SensorlnputData.xlsx - Excel T EH - O X
GAAN HOME BCTABKA  PAIMETKA CTPAHWLbI @OPMYTIBl  JAHHBIE  PELEH3WPOBAHWE B |+
"'D a6 8 ﬁ = % %}'cnnsme topMmaTMpoBaHlE ~ =t %
Eg - o By -
BcTaBHTh =2 Ovnpasute  WpndT Beipaenueanne Yucno &7 TORMATUPARATE KL TERMMNY ™ . edicn PepakTuposaHue
- - - - &’ CTunu Aueer - - -
Bydiep o6medHa M Bluetooth Ctinmn ~
El4 - ;ﬁ v
A B C D E F G H [ -
Tx power, Ant. Ant. Cable |Penetration
MName Lat Lon Type ) ) )
w height, m |gain, dBi| loss, dB loss, dB
2 |Senmsorl 54.81 31.96 Vega TD-11 0.025 2 0 0 0
3 |Sensor2 54.778 32.001565  VegaTD-11 0.025 9 0 0 20
4 |Sensor 3 54.769603  32.08762 Vega TD-11 0.025 10 0 0 0
5 |Sensor4 54.803353 32111449  Vega TD-11 0.025 10 0 0 20
& |Sensor5 54.8206 32.05877 Vega TD-11 0.025 10 0 0 15
7 |Sensor6 54.72 32.06338 Vega TD-11 0.025 7 0 0 0
8 |Sensor7 54.762646 32111406  Vega TD-11 0.025 10 0 0 20
9 |Sensor8 54.762 32.0187 Vega TD-11 0.025 3 0 0 0 -
Nuerl ) 4 3
rOTOBO HH M -———+ o
PucyHok 31. Mpumep mabauyel Microsoft Excel ¢ ucxodHeimu OaHHbIMU
Name HanmeHoBaHue nnun ID OKOHEYHOro YCTPOMCTBA
Lat leorpadmyeckan WMPOTa OKOHEYHOro ycTpoicTea B Ntobom n3 $opmatos,
KOTOpPbIl N03BOAIAET UcMob3oBaTb RadioPlanner (cm. meHto HacTpoiika).
Lon leorpadmyeckan [ONTOTa OKOHEYHOro YCTPOMCTBA B Nt060M U3 $HOpMaTos,
KOTOpPbI N03BOAIAET UcMob3oBaTh RadioPlanner (cm. meHto HacTpoiika).
Type Tun (Mmoaenb) OKOHeYHOro YCTPOMNCTBA
Tx power, W MolHoCTb NepeaaTinka aboHEeHTCKOro ycTpoicTea, Bt
Ant. height, m BblCOTa YCTaHOBKM aHTEHHbI OKOHEYHOFO YCTPOMCTBA OTHOCUTE/NIbHO YPOBHA
3eMn, M
Ant. gain, dBi KoadpodumumneHT ycuneHma aHTeHHbl OKOHEYHOTO YCTPOMCTBA, Ab
Cable loss, dB MoTepu B aHTeHHOM Kabene, ab
Penetration loss, dB MoTtepn (AB) curHana Ha NPOHUKHOBEHME B MNOMELLEHUE, B KOTOPOM
YCTaHaB/AIMBAETCA OKOHEYHOE YCTPOMCTBO.

PacueT ypoBHel BbIMNOAHSAETCA B COOTBETCTBMM C MapameTpamu, 3agaHHbIMM B MeHio "Mogenb
pacnpocTpaHeHua paganosonH". Eciv npu pacyeTe yuyuTbIBalOTCA NOTEPU HA NpensaTcTBusAX (KnaTrepe) B
COOTBETCTBMMU C pekomeHaaunen MC3-R P.1812-4, To BeAAMUMHA 3TUX NOTEPb ONpeaenseTca ANA KaxKaoro
OKOHEYHOro YCTPOMCTBA C YYETOM €ro BbICOTbl Hag, YPOBHEM 3eMaun. B pacyeTe fONOAHUTENBHO MOXKHO
y4yecTb NOTepU Ha NPOHMKHOBEHME cuMrHana B nomeleHue (Penetration loss) ans KaxKaoro oKOHeYHoro
yCTpOMCTBA. B BbIXOA4HOM OTYETE A/1A KaXKA0ro OKOHEYHOro YCTPOMCTBa HyayT NoKasaHbl MOLLHOCTM Ha
npueme "Beepx" u "BHM3" ana 6a30BbIX CTAHUMMI, Y KOTOPbIX 3Ta MOLLHOCTb MPEBbIIAET NOPOroBbii
YPOBEHb, 331aBaeMblli B 3STOM MEHIO.
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H ©- = OutputDatal xlsx - Excel ?EH - O X
HOME BCTABKA PASMETKA CTPAHWLEI CQOPMY B JAHHEIE PELLEH3WPOBAHWE B ACROBAT Brog

‘D &% 9 Calibri oA A
By -

BcTaenTe - Ompaente 3w Kk Y

= % OBumit - %YU'IDEHDEK‘JDF]METMFIDEEHME' E‘“Bnasmb - Z - QT'
- B2 g5 mo GmUpMETMpUEETbKEKTESHMLW' E"Yﬂ,anmb - Ev # -

2
Sensor 6;N54.720000°;E32.063380°;Vega TD-11;0.025;7;0;0;0;0psn/rural;0;B5 002 Azimuth 1

Sensor &:N54.720000°:E32.063380°:Vega TD-11:0.025:7:0:0:0:0pen/rural;0:B5 003 Azimuth £.173:f01,-125.2,-115.9
Sensor £;N54.720000°;E32.063380°;Vega TD-11;0.025;7;0;0:0;0pen/rural;0;B5 004 Azimuth 4.058;£01,-113.8;-104.6 W
< >

0.221;f01,-131.4,-122.2

T - G 48 [7 Crunm aveex - =1 Gopmar - &~
Bydep oBbmeHa T Bluetooth BhlpaEHWEaHWE Ta Yucno [r] CTinn Aueitku PefakTUpOEd.. ™
535 - I v
A B C D E F G H | J K L M M o} p -
Tx Ant. Penetrati _ Downlink Rl
_ Ant. Cable Clutter Clutter Distance,
Name Lat Lon Type power, | height, _ _ on loss, BS Name f Rx power,
gain, dBi | loss, dB Type loss, dB km power,
1 w dB dBm dBm
2 |Sensorl [N54.810000° E31.960000° Vega TD-11 0.025 2 0 [ 0 Open/rural [ BS 002 Azimuth 0° 2.819 01 -120.3 -111.1
3 BS 003 Azimuth O° 6.261 01 -116.1 -106.9
4 BS 004 Azimuth 0° G438 fol -1213 -1121
5 BS 005 Azimuth 0° 10.229 fol -139.6 -130.4
6 |Sensor2 |N54.778000° E32.001565° Vega TD-11 0.025 9 0 0 20 Urban 157  BS 002 Azimuth O° 3.084 fol -1415 -132.3
7 BS 003 Azimuth 0° 2.028 fol -138.4 -130.2
4 |Sensor3 |N54.769603° E32.087620° Vega TD-11 0.025 10 0 0 0 Open/rural 0 BS 001 Azimuth 0° 3.261 fol -138.3 -129.1
g BS 002 Azimuth 0° 6.696 fol -115.5 -106.2
10 BS 003 Azimuth 0° 3.615 01 -107.1 -97.9
11 BS 004 Azimuth O° 1.764 01 -100.9 -91.7
12 BS 005 Azimuth 0° 1.323 01 -58.4 -89.2
13 BS 006 Azimuth 0° 5.285 01 -114.8 -105.6
14 |Sensord |N54.803353% E32.11144%° Vega TD-11 0.025 10 0 0 20 Suburban 0 BS 001 Azimuth O° 3.614 01 -127.1 -117.8
15 BS 005 Azimuth 0° 3.263 fol -140.4 -131.2
16 BS 006 Azimuth 0° 1.85 fol -1275 -118.3
17 |Sensor5 |N54.820600° E32.058770° Vega TD-11 0.025 10 0 0 15 Urban 142 BS 002 Azimuth O° 3.877 fol -138.7 -129.5
18 BS 003 Azimuth 0° 5.644 fol -140.1 -130.9
19 BS 004 Azimuth 0° 7.234 fol -144 5 -135.3
20 BS 005 Azimuth 0F 5.996 fol -142 -132.8
21 BS 006 Azimuth 0° 229 01 -132.3 -123.1
22 |sensor 6 |N54.720000° E32.063380% Vega TD-11 0.025 7 0 0 0 Open/rural 0 BS 002 Azimuth 0° 10.221 01 -131.4 -122.2
23 BS 003 Azimuth 0° 6.173 01 -125.2 -115.8
24 BS 004 Azimuth 0° 4.058 01 -113.8 -104.6
25 BS 005 Azimuth O° 6.613 01 -116.6 -107.4
26 BS 006 Azimuth 0° 11.011 fol -133.3 -1241
27 |Sensor 7 |N54.762646° E32.111406° Vega TD-11  0.025 10 0 0 20 Dense urbar 20 BS 004 Azimuth 0° 2.558 fol -1441 -134.8
28 BS 005 Azimuth 0° 1323 fol -138.4 -129.2
29 |Sensor 8 |N54.762000° E32.018700° Vega TD-11  0.025 3 0 0 0 Treesfforest 215  BS 002 Azimuth O° 45834 fol -131.3 -122.1
30 BS 003 Azimuth 0° 1.411 fol -120.5 -111.3
3 BS 004 Azimuth 0° 3.617 fol -131.1 -1219
32 BS 005 Azimuth 0° 5.82 01 -137 -127.8 -
JNnerl [] »
1080 ] I E—
PucyHok 36. Tabauya Microsoft Excel c pesyasmamamu pacuema
File Edit S5earch View Encoding Language Settings Tools Macre Run  Plugins  Window 7 X
cHHEELA 4 GDh(oene| *%BE|STEFiAa® BEDNNE
Ecut csv E:il
1 |Name Lat;Lon;Type:;Tx power, W:;Ant. height, m;Ant. gain, dBi;Cable loss, dB;Penetration loss, dB:Clutter Type:Clutt a
2  Sensor 1;N54.810000°;E31.960000°;Vega TD-11;0.025;2;0:0;0;0pen/rural;0;B5 002 Azimuth 0°;2.818;f01;-120.3;-111.1
3 Sensor 1;N54.810000°;E31.960000°;Vega TD-11;0.025;2;0;0;0;0pen/rural;0;B5 003 Azimuth 0°;6.261;£01;-116.1;-106.9
4 Sensor 1;N54.810000°;E31.960000°;Vega TD-11:0.025;2;0;0;0;0pen/rural;0;B5 004 Azimuth 0°;9.439;f01;-121.3;-112.1
5 Sensor 1;N54.810000°;E31.960000°;Vega TD-11;0.025;2;0;0;0;0pen/rural;0;B5 005 Azimuth 0°;10.229;£01;-138,6;-130.4
& Sensor Z:N54.778000°:E32.001565% :Vega TD-11:0.025:9:0:0:20:Urban:15.7:B5 002 Azimuth 0":3.084:f01:-141.5:-132.3
7 Sensor 2;N54.778000°;E32.001565°;Vega TD-11;0.025:9;0;0;20;Urban;15.7;B5 003 Azimuth 0°;2.028;f01;-139.4;-130.2
g Sensor 3;N54.7609603°:E32.087620°;Vega TD-11:0.025:10:0:0;0:0psn/rural ;0;B5 001 Azimuth 0°;3.261:£01:-138.3;-120.1
) Sensor 3;N54.769603°;E32.087620°;Vega TD-11;:0.025:10;0;0;0;0pen/rural ;0;B5 002 Azimuth 0°;6.696;f01;-115.5;-106.2
10 Sensor 3;N54.769603°;E32.087620";Vega TD-11;0.025;10;0;0;0:0pen/rural ;0;B5 003 Azimuth 0°;3.615;£01;-107.1;-97.9
i1 Sensor 3;N54.769603°;E32.087620°;Vega TD-11;0.025:10;0;0;0;0pen/rural ;0;B5 004 Azimuth 0°;1.764;f01;-100.9;-91.7
Sensor 3;N54.769603°;E32.087620%;Vega TD-11;0.025;10;0;0;0;0pen/rural ;0;B5 005 Azimuth 0°;1.323;f01;-98.4;-89.Z2
Sensor 3;N54.769603°;E32.087620°;Vega TD-11;0.025;10;0;0;0;0psn/rural ;0;B5 006 Azimuth 0°;5.285;£01;-114.8;-105.6
Sensor 4;N54.803353°;E32.111449°;Vega TD-11;0.025;10:0;0;20;5uburban;0;B5 001 Azimuth 0°;3.614;£01;-127.1;-117.8
Sensor 4;N54.803353°;E32.111449°;Vega TD-11;0.025;10;0;0;20;5uburban;0;B5 005 Azimuth 0°;3.263;f01;-140.4;-131.2
Sensor 4;N54.803353°;E32.111449°;Vega TD-11;0.025;10;0;0;20;5uburban;0;B5 006 Azimuth 0°;1.85;f01;-127.5;-118.3
Sensor 5;N54.820600°;E32.058770°;Vega TD-11;0.025;10;0;0;15;Urban;14.2;B5 002 Azimuth 0°;3.877:f01;-138.7;-129.5
Sensor 5;N54.820600°;E32.058770°;Vega TD-11;0.025;10;0;0;15;Urban;14.2;B5 003 Azimuth 0°;5.644;£01;-140.1;-130.9
Sensor 5;N54.B820600°;E32.058770°;Vega TD-11;0.025;10;0;0;15;Urban;14.2;B5 004 Azimuth 0°;7.234;f01;-144.5;-135.3
Sensor 5:;N54.B820600°;E32.058770°;Vega TD-11:0.025:10;0;0;15;Urban;14.2;B5 005 Azimuth 0°;5.996;f01;-142;-132.8
Sensor 5;N54.820600°;E32.058770°;Vega TD-11;0.025;10;0;0;15;Urban;14.2;B5 006 Azimuth 0°;2.28;f01;-132.3;-123.1
2 0°;
o r
0"

e

PucyHok 37. ®atin CSV ¢ pezynemamamu pacyema
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WUMDnopT pe3y/ibTaTOB U3MEPEHUI U HACTPOUKA NIApaMeTPOB MO e IU
pacueTta

RadioPlanner nossonseT onpeaenunTb 3HayeHWe NOTepb Ha NPenAaTcTBUAX (Knatrepax) AnA moaenu
pacnpocTpaHeHna pPaauvoBOIH MyTEM CPaBHEHWA pPe3y/bTaToB MOJIEBbIX WU3MEPEHMI C pacyeTHbIMM
3HaYEeHUAMM YPOBHEN MOLLHOCTM NPUHNUMAEMOrO CUTHaNa.

3arpy3ka, npeasapuTenbHas 06paboTka M aHanus daina M3MepeHuin ana Kaxgoro cektopa BC
BbINO/IHAETCA B NaHenn MapameTpbl CEKTOPA COOTBETCTBYIOLLErO CeKTopa. MHCTpymeHTbl Ans paboThbl ¢
N3MEPEHUAMM HAXOAATCA B HUMKHEN YacTu NaHenu:

Paiin namepeHnii  AKTIE |I"-'1TC_24E~3_555_cu:|unt3D.cs| MiMIER| R &

Arve

- aKTMBHOCTb O3HAYaeT, YTo AaHHble U3MEPEHUIA ANA 3TOTO CeKTopa ByayT yumTbiBaTbCA NPK
obLem aHann3e U3MePEeHNn ANA rpynnbl CEKTOPOB

|MTC_2463_555_count30.cs

- palin c pesynbTaTamMmn M3mepeHnit

L MMNOPT AAHHbIX U3MepeHun ns panna ¢opmata CSV
0 - 3KCMOPT AaHHbIX M3MepeHuit B paiin popmaTa CSV

& - YAANUTb JaHHblE U3MEPEHUI

gii - NPOCMOTP U NpeaBapuTesbHas 06paboTKka nsmepeHui
=2

- aHa/IM3 M3MepPEeHU BAO/Ib MapLIpyTa

Mopsaok paboTbi:

1. Mo pesynbTaTam MONEBbIX U3MEPEHMUI MOATOTOBWUTL (aii/ibl YPOBHEN MPUHMMAEMOWN MOLLHOCTU
OTLE/bHO 4717 KaXKA0ro M3 MHTEPECYHOLWMX CEKTOPOB 6a30BbIX CTaHL M.

dainn namepeHunin — ato daiin dopmata CSV, Kaxkaas U3 CTPOK KOTOPOro COAEPHKUT TPM NapameTpa:
YPOBEHb M3MEPEHHOI0 CUIHala OT ogHoro cektopa bC B Abm; reorpaduyeckas WnpoTa; reorpadpuyeckan
Aonrota

Pasgenutenem sHayeHW NapameTpoOB ABAAETCS CUMBOA “TOYKa ¢ 3anaToin”.

dopmatbl npepcraBneHuns reorpadmyecknx KoopgmHat - MONYLWAPUE TPAOYCbl MUHYTbI CEKYHAbI
(N35 36 23.8) uamn NONYLWAPUE AECATUYHbBIE FPAAYCbI (N12.34567).
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Qf Whilonster\gis\RadioPlannet\7T03_processed.csv - Motepad++ — O >

File Edit Search View Encoding Language S5ettings Tools Macre Run
Plugins  Window 7 A

cHEHGEGER I mbh| e hy @ %|EE

[=] 703 _processed.csv E4 |

=

1 —-88.2 ; WN57.67612823874512 ; E38.613208770752 ~
2 -85.2 ; W57.6€757431030273 ; E38.6l1T72218322754
3 -86.4 ; WST7.6755828857422 ; E38.6215744018555
5 -85.7 ; W57.67500686064551 ; E38.6251831054688
= -88.8 ; WS57.6754453713379 ; E38.6297950744629
o -51.9 ; W57.6752128601074 ; E38.63379287T71973
7 -53.4 ; H57.67483406491659 ; E38.637790679531¢
8 -Sl.6 ; HS57.674373e2e705 ; E35.60426734592431¢c
) -51.8 ; W57.6€738243103027 ; E38.6467018127441
10 -53.5 ; W57.673435211181e ; E38.6508445735T74¢ hd
Ln:1 Col:1 Sel:0]0 Windows (CRLF)  UTF-8 IMNS

PucyHok 38. lMpumep paiina c peaynsmamamu usmepeHuli

2. 3arpy3uTb daiiibl nsmepeHnit B cootseTcTBytowmin cektop BC B meHo “CeTb mobunbHol ceasn” -

H

“lMapameTpbl cekTopa”. 34eCh e NPu NOMOLLY KHOMKK MOXHO NPOCMOTPETb 3arpy’KeHHble AaHHble
nsmepeHuii gna cektopa bC 1 Npy HEOH6XOAMMOCTH BbIMOJHWUTL UX NPEABAPUTENbHYIO0 06paboTKy:

JaHHble n3MepeHui *
VposeHs | OBpabotka Tabnuuel M3MepeHUMi
curHana, abm Wmpota Honroa YpoBeHs curHana

0555 -87 55.370009 83.252572

MuHumaneHei yposere | 110 oM
0556 -87 55.365929 83.252481 Frrrer
0557 872 55.369848 83.252388 MaKcuMankHeIi yposeHs B
0558 -86.1 55.365768 83.252258
0559 -872 55.365688 83.252208 TrEErre o 5E
0560 -86.9 55.369528 83.25203
0561 -88.1 b5.365446 832515942 MuHumaneHoe paccT. KM

MpUMEHUTE
0562 866 55369362 83.251857 MakcumMansHoe paccT. III KM
0563 -85.8 55.365277 83.25177
0564 -85.8 55.369151 83.251686
0565 | 864 55.369104 83.251606 Fo e
0566 871 55365017 £3.251526 HauaneHbit yron III rpaa.
0567 -35.8 55.368756 83.251287 MprMeHUTE
0563 871 55 36867 8325121 e rpan.
0569 -86.3 55.368583 83.251134
0570 -84 55.368458 83.25106 MpomMexyTok Mexay TouKamMI
057 -849 55.368413 83.250987
100
0572 245 55968326 23.250911 MuHurMansHoe pacct. - M MpuMeHTE
0573 -84 5 55.368071 83.250681
0574 8319 55.367991 53.750606 MHBEpTMpOBaTE HanNpaBneHwe MaplpyTa
0575 -831 55.367915 83.25053 T —
0576 -838 55.367842 83.250454
0577 -84 6 55.367768 83.250374
0578 218 BB I67R54 23250291 [oBasuTs cnoit KapTbl C PES. M3MEDEHMA
0575 817 55.367622 83.250204
gsa0 | 831 55 36755 83.250116 e M | [otasum
[ L34 -3319 55.367407 83.249924 v
-

PucyHok 39. MpedsapumensvHas obpabomkKa pesynbmamos usmepeHuli 8 cekmope bC
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YposeHb curHana
MaKkcumanbHbli/MUHUMaNbHbBIN

Ypanutb n3 Ta6}1MLI,bI TOYKM CO YPpOBHEM BHE YKa3aHHbIX rPaHUL,

PacctoaHue ot BC
MuHumanbHoe/MaKcmmanbHoe

Ypanute 3 Tabnuupl TOYKM C paccTtosHuem pao BC BHe
YKa3aHHbIX rpaHuL,

CekTtop ot BC
MuHUManbHbIN/MaKkcumabHbIN
yron

Yaanute n3 tabnuubl TOYKM, He monagatowme B yKasaHHbIN
ceKTop

MpoMEXKYTOK MeXay TOUKaMM
MUHUMaNbHOE paccToAHMe

YcTaHaBAMBaeTCA pa3mep CTOPOH KBaApaToB, B npeaenax
KOTOPbIX 6yAeT BbINOSHEHO YyCpeaHEHWEe 3HaYeHU YPOBHA
CUrHaNa, oKaLMA TOYKM MpU 3TOM B Mpedenax Kasaoro us
KBaapaTtos byaeT BbibpaHa M3 NOKALMI CyLLECTBYIOWMX TOYEK
M3MepeHunii B npeaenax [AaHHOrO Keagpata CaydalHbIM
obpasom.

NHBepTMpPOBaTbL HanpaB/ieHne
MapLipyTa

M3meHUTb NopAafZoK To4YeK B MaplipyTe (nocnegHsa TouKa
CTaHOBUTCA NepBO, NpeanocneAHAs — BTOPOW M TaK danee).

[Jo6aBuTb C/IOM KapTbl C
pe3yabTaToM U3MEepPEeHNi
MUHUMaNbHOE PaccTosHME

JobaBneHne Ha KapTy MoO/b30BaTe/IbCKOrO €0 C
pesynbTaTaMuM WU3MEPEHUM C ycpedHeHMeM B npeaenax
YKa3aHHOr0O MWHWMMANbLHOTO paccToAHuA. JaHHble B Tabauue
npy 3TOM He MeHstoTCcA. MNoslyYeHHbIM CoW NoABUTCA cpeam
No/Ib30BATE/IbCKMX  CNOEB, HaMMeHOBaHWe cnoa byaer
COOTBETCTBOBATb Ha3BaHMO BC M HanpaB/ieHNUo CEKTOPA.

L=

3. Haxkmunte Ha KHOMKY “AHann3 namepeHn BAOAb MapLLIpyTa”, NOABATCA pe3y/ibTaTbl USMEPEHHbIX
M pacYeTHbIX YPOBHEW BAONb MapLUpyTa. YPOBHM U3MEPEHUI 0603HAYAIOTCS YEPHbLIM LBETOM, PacyeTHble
YPOBHM - LLBETOM, KOTOPbI COOTBETCTBYET TUMY NPENATCTBUI B AaHHOM TOYKE (KENTbIi LBET — OTKpbITOE
npocTpaHcTBo). Mo ocu abeumcc NokasaHbl HOMepa ToYeK maplpyTa. Npu HaBeAeHUM yKa3aTena Mbllm
Ha rpadMK OTOOpaXKaloTCA 3HAYEHMSA PACYETHOrO U U3MEPEHHOro YPOBHEN, pasHMLA B YPOBHSAX,
pacctosiHMe A0 63a30BOW CTAHLMKU B KUTIOMETPAX M TUM NPENnAaTCTBUSA.
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AHaNW3 M3MEPEHNIA BACNE MapLUPYTa X
-50
- ot ¥
-80 £ 3
M AT S50
e
20 E . 2 G
- =t ., n
o Aed
- Ve . " -
T ok *\% o 79dBm e ¥ :-\. '_ 3 oy (3 -*__— . ‘; n
A S PO R e RV e S
. . WG SABm LW . e MeAAw, S " . WA e
f 4 ) ."'.r‘ Mhacid
=1y & e
) P
N F
-110 L) -
1
-120
-130
-140 £=8.50Bm
d=3.106km
OTKpLITAA TEPPUTOPWA B NECY
L4 >
Korwsecrso  Cpemss Cpegnexsanp. Pekomerayemoe Homep AC: |1~
ToueR oWnGka, gf  oTenonerie ocnaBneqve Ha :
' owwbku, ab npenATcTBKMAx, Ab
OT®peiToe NpocTpaHCTED 0 0 0 0 MpyMeHUTE pexomMeHayemele ocnabneHna
0 o 0 0 Ha NPENATCTBMAX ANA MOLENM
150 0 6.7 29
344 0 6.4 225 OTkpeiTe TaBnUuy B Excel
0 0 0 0
0 0 0 0
430 0 6.4 274
OTepbITaR TEPPUTOPUA B NPUrOPOLE 38 02 5 Ay

PucyHoK 40. AHanu3 usmepeHuli 80016 Mapwpyma

B Tabanue HuKe rpadurKa ByayT yKasaHbl KOIMYECTBO TOYEK, CPeAHAs OWKNbOKa, cpegHeKBagpaTMyHoe
OTK/IOHEHME OLIMBKM, @ TaKKe PEKOMEHAO0BAHHbIE 3HAYEHUA NOTEPb ANA PasHbIX TUMOB NPENATCTBUN,
NPy KOTOPbIX cpeaHasa owwubka 6OyaeT paBHa HyA. [pyv Ha)KaTUM Ha KHOMKy "MpUMMeHUTb
pekomeHayemble ocnabneHuns Ha NpenaTcTBuAX Ana mogenn" byaeTt npovsBeaeH NnepepacyeT ypoBHei
AN TOYeK rpaduKa C y4eTOM PEKOMEHL0BAHHbIX 3HAYEHWM, @ TaKIKe M3MEHEHbI 3HAYEHUS NOTEPb B MEHIO
"Mogaenb pacnpocTpaHeHua paguoBonH". YTobbl OLEHUTb, KaK MOBAMAIOT Ha pesynbTaT pacyeTa
MOKPbITUA HOBblE 3HAYEHMNA NOTEPb Ha NPENATCTBUAX, HYXKHO BbINOJHUTbL PAaCHeT 30Hbl MOKPbITUA 3aHOBO.

Mpu KAMKe Ha rpadurKe NOABNAETCA KOHTEKCTHOE MEHIO, B KOTOPOM MOXHO YA3aANTb TOUKY C pe3y/ibTaToM
n3mepeHnii nan gobaBuTb ee KaK TOUeYHbIN 06BEKT Ha KapTy:

Touka c pesyneTaTaMKU MIMEPEHWA >

[ofaErTe ToYEYHEIR 0B BEKT B NONE30BATENECKMA CNOM KapThI

Haumerosare |-35.sf-?sﬁ.snnnna |

Wpora  (55.413055 |

Oonrota |83.167501 |

Y0anuTe TOUKy C pESYNETATAMIA MSMEDEHUA U3 TaB MWL

Y¥HanuTe TouKy

CmaeHa
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4. ObwmMii aHaNU3 M3MEPEHWA ANA FPYNnbl CEKTOPOB BbIMOAHAETCA B MaHenn AHanu3 U3MepeHMmit
OCHOBHOIO MeHI0 MPOrpamMmbl.

34ecb NOABATCA pe3y/ibTaTbl CPABHEHUA M3MEPEHHbIX M PacYeTHbIX YPOBHEN AN BCEX CEKTOpOoB, ANA
KOTOPbIX BbIAM 3arpyKeHbl pesynbTatbl M3MmepeHuin. ObpaTtute BHMMaHKe, YTO 34ecb No ocu abcumcc
YKa3bIBaeTCA y»Ke paccToAHMe oT 6a30BOM CTaHLMK, 3 HE HOMEP TOYKM MapLUpyTa.

A vsmeperwi

ABoHeHTCKan cTaHR: |1~

Tpadumrc
MowHocTs Ha .50
npueme, 06M

Boe s @ 80T
S (@)
Mec O

OTpbITan TEPPMTOPA B O -s0d
necy

s

Mpuropoaran sactpoika O

OTKpLITaR TEpPUTOPR 0
B npUropone

Topoackan sactpodika ()

MnoTHas ropoackan
sacTpolika -110

OmpriTan TeppuTopHA Q .
B ropone -120

Boaras nosepxrocTs ()

B - USMEDEHHbIE SHAYEHVA

W - pacyeTHbIE SHaYSHUA -140
o 3 & 9 12 18 18 21 24

T el i & - | r00m - Find | Next
PeayneraTel aHann3a uamepeHud
Ba3zoean cTaHunA Konuy OTKpLITOE NPOCTPAHCTED Nec OTKpLITAA TEPPUTOPUA B MpuropogHan aacTpoiika OTKpLITAA TEPPUTOPUA B
(cekTop) ToueK necy npuropoae

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
BS MTS 54-00246 (30%) 2210 736 0 87 155 281 0 88 195 1031 04 87 191 29 o 59 124 133 0 a5 1.6
BS MTS 54-00246 (150%) 1578 344 22 86 177 209 42 6.6 237 1025 42 71 232 0 o 0 0 0 0 0 0
BS MTS 54-00246 (2707) 1012 o 0 o 0 150 9.4 67 289 430 83 64 273 344 10 64 224 88 97 51 213
BS Beeline Me 43476 (2707) 995 1] 0 1] 0 a8 105 7.5 30 445 128 74 M6 357 131 83 255 Ll B 104 1786
Wroro 5796 1080 07 73 162 738 45 7.6 24 2931 46 77 236 T30 11.1 74 235 312 45 a3 16.1

1 - konnyecTBo Touek; 2 - cpegHAA ownbka (4B); 3 - cpegHekBagpatnyeckoe oTknoHeHue ownbkn (4B); 4 - pekomengyemoe ocnabnexne Ha NPenATCTBNAX

< >

PucyHok 41. AHanu3 usmepeHuli

5. Ha ocHOBe aHa/1M3a NoJIlyYeHHbIX Pe3ybTaToB A/1A PasHbIX TUMOB NPENATCTBUIA U 414 Pa3HbIX CEKTOPOB
NPMHMMAETCA peLleHNne OTHOCUTE/NIbHO KOPPEKTUPOBKM 3HAYEHMI paHee WCNoJib3yemblX NoTepb Ha
NpenaTcTBuMAX (KnaTTepax) B MOAEAN PAacnpOCTPaHEHMS PAAMOBOSH.

KanbKy/J1ITOp 4yBCTBUTE/JbHOCTU NPUEMHHUKA, OTPaHUYE€HHOU
NPOMbILLJIEHHBIMH ITIOMEXaMHU

KanbKynatop no3posifeT onpeaennTb YyBCTBUTENbHOCTb NPUEMHMKA, OTPAHUYEHHYIO MPOMbILLAEHHbBIM
pagmnoLymom (MHAYCTPUANbHBIMU PaAMONOMEXaMmn) ANA PA3MUYHBIX OKPYHKAIOLLMX YCA0BUA.

BAnAHMEM NPOMBbILWAEHHBIX LWYMOB HeNb3A NpeHebperaTb B AMana3oHax YacToT, rae paboTatoT cuctemsl
npodeccMoHanbHON NOABUMHOW paanocsBaAsn (136-174 MMy wu 403-470 Mrlu), ocobeHHO B
HM3KoYacToTHOM Anana3oHe VHF 136-174 My,
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E Kanekynatop HEcOX0AMMOTC YPOEHA HE BXOAE MPUEMHWES C YHETOM NPOMBILLAE..,

MNapameTpel NpMEMHMKE

r

JTanoHHaA YWBCTEWTENEHOCTE — nbea
?

JTanoHHaA YYBCTEBMTENEHOCTE rak B

Tan npwemtnka = | ETSIDMR 2 slot TOMA (AMBE +2) (125 kHz)  ~

Tpebyermoe nepegasastoe

I~

KauecTeo peun (DAT) DAG-34 >
Omowerme curnan/wym ana
3TanoHHoM YBCTBMTEMBHOCTM — 5.3 il BER =574
{Ca/N)
CmHoweHwe curHansuym (CFAN) 5 N
anA pebyemoro DAQ — 196 ab BER =27
7 [
JKBWBANEHTHARA WYMOBAA Nanoca — 7 Kl
KosthduumeHT wyma il
yHamMuyeckan yBCTBMTENEHOC T -108.7 nBra

nDDMI:-ILIJJ'IEHHI:-IE.' NoMEXA

(®) Pex. ITU-R P.372-13 Pamowyr (50 - 250 MIw)
() OFCOM MMN measurement (474119) 2003 (50 - 1000 M)
() T4 TSB-88.2-D Part 2: Propagation and Moige (162 MHz)

Yactotra |160 MM

Kateropua | Ainwie paifioHs o
MpoMbILLAEHHEIR MHOY CTPMaNEHEIE 7
wyra (Fam) ab

PesyneTatel

YyBCTEMTENBHOCTE NPHMEMHWKE, OrpaHWYEHHAR 1056
MPOMEILNEHHEIMKA MOMEXSMIA i abm

PucyHok 42. KanbKyaamop npombiaeHHbIX paduonomex

MpeaBapuTENbHO BbIMMCAAETCA TAaK HasblBaeMasa AMHAMMUYECKas YyBCTBUTENbHOCTb NpuemHuMKa (Faded
Performance Threshold) ¢ yuyetom Tpebyemoro nepesasaemoro Kadectsa peun (DAQ) no meTtoaukKe,
N3N0XKeHHOM B pekomeHaaunm TIA TSB-88.1-D. Tunosble napamMeTpbl NPUEMHUKOB-AEMOAYNATOPOB BCEX
N3BECTHbIX CUCTEM NMPODECCUOHANBHOM MOBUIBHOM CBA3M BCTPOEHbBI B KaZIbKYNATOP - AaHHbIE B3ATbl U3

Tabnnupbl Al “Projected VCPC Parameters for Different DAQs" TIA TSB-88.1-D.

[anee BbluUCNAETCA YYBCTBUTENbHOCTb MPUEMHUKA, OrpaHUYeHHAA MNPOMBbIWAEHHbIMM NOMEXamMn C

YUYETOM KaTeropmMm MecTHOCTM A/18 OAHOr0O U3 CAeayioLmX UCCneaoBaHUi:

ITU-R P.372-13 “Paamoiuym” (50-250 MTwu)
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- OFCOM MMN measurement (AY4119) 2003 (50-250 Mru)
- TIATSB-88.2-D Part 2: Propagation and Noise (VHF — 162 Mru)

[na pacyeta Heo6X0AMMO YKa3aTb:

1. dTanoHHyo 4yscTBUTENbHOCTL (Reference Sensitivity) npuemHuKka B ABM MAM MKB - OHa 06bI4HO
YyKas3blBaeTc B TexHuyeckoh cneuudukaumm kak Reference Sensitivity unam cratmyeckas (Static)
YyBCTBUTENIbHOCTb NpMemHuKa npu 12 ab SINAD gns aHanorosbix cuctem uam npm BER=5% ana umdposbix
cuctem.

2. Tun cnctembl NpodeccnoHanbHOM NOABUMKHOM CBA3M
3. Tpebyemoe KauyecTBO NepeaaBaemoin peun (BbibpaTb M3 Tpex pacnpocTpaHeHHbIX, 06biMHO DAQ=3.4)
4. BbibpaTb ccnepoBaHue, Ha KOTOPoMm ByaeT OCHOBAH pacyeT U KaTeropuio cpeapl.

5. YKaszaTb HecyLyto 4YacToTy.

Mocne usmeHeHWa N0OOro MONA UCXOAHbIX AAHHbIX PACYET BbIMNOJHAETCS AaBTOMATUYECKW, ecv B
KayecTBe pe3y/bTaTa pacyeTa MOSABAAETCA MycToe Mojie, TO 3TO 3HAYWUT, YTO BBEAEHbl HEKOPPEKTHbIE
JaHHble No NpMemHoMy 060pyaoBaHUI0 (GMU3NYECKM He peanrsyembie) UK TPAPUKN NPOMBbILLIEHHOTO
LYMA BbIXOAAT 3@ NPeAesibl YacToT, Ha KOTOPbIX BbIMOJIHAINCD UCCNEA0BaAHMA.
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TB- u paguoBelanue

Mporpamma RadioPlanner 2.1 no3BoAsieT BbINOAHUTL PacYeT 30Hbl 06CAYKMBAHUA ANA NepenaTynkos
Tene- u PagmnoBeLLaHNA, a TaKXKe aBTOMaTUYECKM onpeaennTb KOANMYeCTBO HaceeHna B 30He 0XBaTa Ha
ocHoBe 6asbl gaHHbIX npoekTa OpenStreetMap. Mo pesynbTatam dopmupyeTca nepeyeHb MyHKTOB,
OXBaYeHHbIX BELLAHMEM, C YKasaHMeM KOJ/IMYECTBA HaCeNeHMs B KaXAOM Hace/leHHOM MyHKTe WU
CYMMapHbIM KOZIMYECTBOM HaceneHWs B 30He OXBaTa.

Mepen Hauyanom paboTbl cneayeT BbibpaTh TN NpoekTa TB u paduosewaHue B meHio HacTpoiiku (cm.
Pasgen Hactpoiikm).

IlepesaTyuKy BellaHUA

Beog XapPaKTeEPUCTUK pa,ﬂ,M0060pYﬂ,OBaHMH TB- n pagunoBellaTe/ibHbIX nNepeaaTt4nkoB BbINMOSTHAETCA B
MeHto B meHio CeTb Bel,aHuA. |_|pl/l 3anycCKe nporpammbl CNNCOK nepenaTtynmkos nycCr.

CeTs BellaHuA

=l

(@nacTe pacyeTa ANA NEpeNaTYMEE

Papmyc pacueta KM

[aHHbIE 0 HACENEHUW

M (&3

[aHHbIe 0 HACENEHWW CONEp®aT 0 Touex

PucyHok 43. Cemb sewaHus
MaHenb MHCTPYMEHTOB:

CeTb BewaHuna

P

- Co34aTb HOBbIN NepeaaTymK

(s

- UmnopTtupoBaThb caiiTbl U3 dpaiina popmara *.CSV

- CopTupoBaTb NepeaaTymKkm no HaMMeHOBaHWIO B andaBUTHOM NopAaKe

X

-Ypanuto BbI6paHHbIe nepegatymkm

Pagmyc pacyeTa, Km MaKkcuMManbHbIA pagMyc pacyeta OT NepesaTyuMKos,
KM.
Yem 60sblue paguyc, Tem bosblie Bpemsa pacyeTa.
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JaHHble 0 HaceneHun
7). MMnopTnpoBaTb AaHHble 0 HaceneHuu us *.csv dpaina

& - YOanutb U3 NpPoeKTa SIoKaNbHble AaHHble 0 HaceneHun, B3aTble U3 CSV daiina (Toraa gaHHble byayT
3anpalwmBaTtbea B 6a3e OpenStreetMap)

[na Toro, 4ytobbl co3aaTb nepeaaTumk, KANKHUTE MbIlbIO Ha CTPOKY MeHio CeTb BeljaHusa, a 3aTem B

i

OTKprBLLIGVICﬂ NaHeNNn HAXMUTE Ha KHOMKRY , N0C/1ie 4ero nporpamma npeanoxnT co3aaTtb nepesaTimk
Ha OCHOBE OA4HOro N3 MMerLwmnxeca wabnoHos. LWabnoH 3aTem MOXKHO 6y,CI,ET C034aTb CaMOCTOATENIbHO.
Mocne Bbl60pa nonb3oBaTeE/IEM LU36/'IOHa, nporpamma co3aacr HOBbIM nepegatyumk.

Mporpamma no3BONSIET MMMOPTUPOBATbL CanTbl U3 ¢annos ¢dopmarta CSV (Tekctosbit dopmat, rae
pasgenurenem 3HauYeHU KOIOHOK ABASIETCA CMMBOJ “TOYKa ¢ 3anaTon”). 3To yHUBEpPCaNbHbIN dopmar, B
KOTOPOM MOXHO COXPaHUTb Tabanuy ¢ caTamm ns ntoboro pegakropa Tabauy, (Excel, LibreOffice Calc u

npounx), a Takxke 6a3 gaHHbIX.
Heobxoaumble nons Ans Kaxaoro us caiitos: HaumeHosaHwue; LUnpoTa; JonroTa
Pasgenutenem none ABnAETCA CMMBOA “TOYKa € 3ansaTon”.

dopmartbl npeacTtasneHuns koopamHat - NONYLWAPUE TPAAYCbl MUHYTbI CEKYHAbI (N35 36 23.8) nau
MNONYLWAPUE AECATUYHbBIE TPAOYCbI (N12.34567).

[Ons nMnopTa CanToOB Ha*KMUTE Ha KHOMKY id (vmnopT caittoB K3 *.CSV) u Bbibepute daiin CSV, nocne
yero nNporpamma npegsoxK1T BbibpaTtb WabOH, Ha OCHOBE KOTOPOTo ByAyT CO34aHbl HOBbIE NepesaTynKM
C KOOpAMHATaMU MMMNOPTUPYEMbIX CAlTOB.

[ai *\\Monster\gis\RadioPlanner\BS.tit - Notepad+-+ — O >
File Edit Search View Encoding Language Settings Tools Macre  Run
Plugins  Window 7 X
cEHEHE 2 HEE] Doe thy ax|BE=

Hesw @ |

1 B501 ; W57.646533%c60645 ; E38.8377532558984

2 B502 ; N57.04289093017538 ; E39.891437530517¢6

H B503 ; N57.3425743103027 ; E40.8%560317595931¢6
Ln:4 Col:1 Sel:0]0 Windows (CR LF) LUTF-2 NS

PucyHok 44. Mpumep ¢alina CSV ¢ umnopmupyemoeimu calimamu
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MpY KAMKe Mbllblo Ha NepeAaTiMKe OTKPOETCA NaHeNb C MapameTpamu nepegaTynka. s Toro ytobbl
ANA nepeaaTymKa Npom3BOAUANCH BbIYMCAEHMSA, OH A0/XEH BbITb OTMEUYEH KaK aKTUBHbIN.

Mpy nomoLu pa3melleHHON 34ecChb NaHean NHCTPYMEHTOB MOKHO BbIMONHUTL Caeayiolme AeACTBUS:

P

- €034aTb HOBbIN nepegatymk Kak Konumto 3Toro;

£ i
- W

&3
=

- nepemecTtuTb nepenatymk BBepPX U1 BHU3 MO CNUCKY,

- YOAAUTb NepeaaTtymk;

- 3alrpy3unTb NapameTpbl nepeaatdynka 13 LLla6ﬂ0Ha,'

I:::-

- COXPaHUTb NapaMeTpbl 3TOro nepeanatynka B Kavyectse ma6n0Ha;

@

- MO3NUNOHNPOBATb KapPTy Ha 3TOT NepeaaTyuk,
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MNapamMeTpel NepenaTuika
|53 th|th|@

HaumeHoBaHWe |I'Ia;.'TDE=cr«;L-1F1 M 25

MNpouan
WHIDOPMALIMA

HEDE-'D.E}ULIJ.EH dHTEHHA

Wipora |N55:33'55'E’E" | BeicoTa aHTeHHBI M
Oponrota  |E82°45'30.36" KospdueHT
| | YCUNEHKA aba
Beicomian Onpepenime As )
OTMETK ol SHAYEHWE T ICI rpan
HaknoH D rpam.
HaumeHosaHwe e -
Tun oBopyaosarin | R&S THUS UHF Transmitt| arrer | Kathrein 75010067 |
YactoTa My
MowHocTe
NepefaTivKa Br Larparmk
HanpasneHHoCTA
B 06 |

MaTepW B NepeAatiuLEM TRaKTE

Tun kaBena | LDF12-50 2-1/4" w

[niHa kabenA 1
MoTepu B Kabens ob
Non. noTep9 il

CymMmapHiie noTepw m ok Viaterurms O
MNapametpel koHTypos FCC
HaI'II'JHXEHHIEJI::j'-II: nEvKkB/vm  Kpueas FCC | F(50.50) W [NofagnTs cnoit

MapameTtpel koHTypos [ TU-R P.1546-6

oo 0] Mo o |
OCTE NONA m A/ MECT 3 "

o

MpoueHT epemery | 30 | Tun Tpaccel | CyxonymHas DoGaewTe cnoi

- rOpU3SOHTanEHaA |
- BEpPTMKANEHIA

"Strongest (most likely) Server” MWH. ypoBEHE HaNPAXEHHOCTIA NONA

- LEET 30Hbl "Strongest (most likely) Server” Hanpax. nonA nbrk B

PucyHok 45. ®opma Mapamempsi nepedamyuKka seuwaHus

HanmeHoBaHue HanmeHoBaHWe nepesaTymKa, TEKCTOBOE NoJie.

Mpouyas nHbopmauus TekcToBoe none ana nwobon AONOAHUTENbHOM
nHbopmauum no gaHHom 6a3oBo CTaHLUK

WwpoTa leorpaduyeckas WMpoTa nepesatymka B dopmare,
3aZ,aHHOM noJsib3oBaTenem B Hactpoiikax

Honrota leorpaduyeckas [onrota nepesatynka B dopmare,
3aZ,aHHOM noJsib3oBaTenem B Hactpoiikax
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BbICOTHaA OTMETKa, M

OTMeTKa 3eM/IM OTHOCUTE/NIbHO YPOBHA MOPSA, M,
onpeaensaemas no BBeAEHHbIM Bbile
reorpadpuyeckum KoopamHaTam

Tun pagmnoobopyaosaHua

Mogaenb paanoobopyaoBaHusa, TEKCTOBOE Mosne.

YacrtoTta, Mly,

YacToTa Hecylen nepegatynka, Mry,

MowHoCTb NepegatymKa, Bt

MouwHocTb Nnepegatymka, Bt

Tun Kabena

Bbibop TMNa OocHOBHOro Kabensa mM3 npeanaraemoro
Habopa. EcinM Hy)XHOro Kabens He OKasanocb B
CNUCKe, TO NONb30OBaTe/b MOXKeT p[o06asuTb ero
camocToATesIbHO — cM. lpunoxkenume 1.1

OnvHa kabens, m

[nvHa ocHoBHOro Kabena, m

MNoTepw B Kabene, Ab

MoTepu B Kabene, aob. PacueTHasa BesiMuMHA

JononHutenbHble notepu, Ab

JononHutenbHole notepu, Ab — noTepu Ha
obbegmHeHne, NoTepu B AKammnepax U KOHHEKTOPaAX.
Nobble 4ONONHUTENBHbIE NOTEPU B TPAKTE.

CymmapHsble notepu, ab

CymmapHble notepu, Ab. PacyeTHaa BennymnHa.

BblcOoTa aHTEHHbI, M

BbiCOTa LEHTpa M3Ay4eHUA aHTeHHbl OTHOCUTENbHO
YPOBHS 3eMAU, M

KoadpdumumneHT yecunenusa, abu

KoadpduumMeHT ycuneHMa aHTeHHbl OTHOCUTENbHO
N30TPOMNHOro nsnydarens, ob

A3umyT, rpagycel

A3MMYT aHTEHHbI B rpagycax.

HaknoH, rpagycel

HaknoH aHTeHHbl B rpagycax. OTpuuatenbHan
BE/IMYMHA — HAK/IOH BHU3. [1010KNUTENbHAA BEANUYMNHA
— OTK/IOHEHWE BBEpPX.

HanmeHoBaHWe aHTEHHbI

HanmeHoBaHue dHTEHHbI, TeKCToBoe none.
ABTOMATUYECKM 3aMOJIHAETCA Ha3BaHMEM cbaf/'ma
Anarpammsbl HanpaBIeHHOCTU aHTEHHbI NpU Bbl60pe
Anarpammbl HanpaB/1e€HHOCTU.

MapameTpbl KOHTYpOB FCC

HanpsaxeHHocTb nons, A6(MKB/m)

MuHMManbHoe 3HayeHue HaNPAXKeHHOCTH
3NeKTpoMarHuTHoro nonsa, Ab(MkB/m) ana pacyeta
KOHTYpa MO KpuBbIM pacnpocTtpaHeHua FCC.
MNoapobHee — cm. pasgen PacyeT KOHTYpoB nNo
Kpusbim pacnpoctpaHeHusa FCC

Kpueaa FCC

Bbibop T1na Kpmeoii 13 paaa F (50,50); F (50,10);
F(50,90). NoapobHee — cm. pa3aen Pacyet KOHTYpOB
no KpuebiM pacnpocrtpaHeHusa FCC

JobasuTb cnoi

[obaBneHne KOHTypa ¢ BbIBpaHHbIMKW NapamMeTpammu
Ha KapTy B BUAE OTAE/IbHOro CNos

MapameTtpbl KOHTYpoB ITU-R P.1546-6

Hanps»keHHoCTb nons, A6(mKB/m)

MwuHuManbHoe 3HayeHue HaMpPAXXeHHOCTH
3/1eKTpOMarHuTHoro nons, ab(mkB/m) ana pacueta
KOHTYpa No KpmBbIM pacnpocTtpaHeHua ITU-R P.1546-
6. NoapobHee — cm. pasgen PacueTr KOHTYpoB no
Kpusbim pacnpoctpaHeHusa ITU-R P.1546-6

MpoueHT BpemeHu

MpoueHT  BpemeHW, paa  Kotoporo  byaet
BbINONHATLCA pacyeT KoHTypa (50%,10% nan 1%)

MpoueHT mect

MpoueHT mecT ANA KOToporo byaeT BbINOHATHCA
pacyeT KoHTypa (50%-99%)

Twun Tpaccel

CyxonyTHasn, Hag, X0I04HbIM MOPEM U/IN Hag, TeMNIbiM
Mopem
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Hdo6asutb cnoit [obaBneHne KOHTypa € BbIBpaHHbIMKW NapameTpamu
Ha KapTy B BUAE OTAE/bHOro cnon

Usetr ans pacdyeta Strongest (most likely) | Boibop uBeTa, KoTopbim 6yaeT o603HaveHa 30Ha A
Server JaHHOroO  nepegaTuMka nNpu  pacdeTe  30H
MaKCMMaNbHOTO YPOBHA HaNpPAXEHHOCTW MOoAA Ha
npueme (Strongest Server)

MUHUMaNbHbLIA  YPOBEHb  HANPAXEHHOCTW | UCKAoUaTb M3 NOKPLITUA 414 AAaHHOMo nepeaaTymnka
nons, AbMKB/m 30Hbl C YPOBHEM  HaNPAXEHHOCTU  MeHblue
YKa3aHHOro 3HauyeHua. dTa ¢yHKuMA yaobHa npu
NOCTPOEHMM 06LWel 30HblI MOKPLITUA A4 CeTU
nepeaaTtyMKoB, PaboTaloWMX B Pa3HbIX YACTOTHbIX
AManasoHax UAKU C PasHbIMU YPOBHAMWU MOAYNALNMN,
TO eCcTb CO34aloWMX pasHble Heobxogumble ANA
YyBEPEHHOTO NPMeMa YPOBHU HAMpPSAKEHHOCTU NOAA.

dain guarpammbl HanpaBAEHHOCTM aHTEHH — CTaHAAPTHbIA ¢alin B popmate MSI, KOTOPbIN MOXKHO
CKayaTb C caiTa nNpou3BOAMUTENA aHTeHHbl. Ha yCTaHOBOYHOM AMCKe 3anucaH apxuB C
pacnpocTpaHeHHbiMM aHTeHHamu ANTENNAS.rar. JaHHble dainna guarpammbl HanpaBAeHHOCTU aHTEHH
coxpaHsietca B palin NpoeKTos.

Moaesu pacnpocTpaHeHUA pagHUOBOJIH AJid IpoeKkToB TB u paauoBemanusa

Mpu paboTe ¢ npoekTamu TB 1 pagMoBeLL,aHUA Nporpamma No3BoJIAET BbIOUPATb O4HY U3 CAeAYOLLMNX
moaenen:

- moaenb MC3-R P.1812-4;
-  mogenb MC3-R P.1546-6;
- mogenb Jlonrnn-Paica nnm ITM (Longley-Rice, Irregular Terrain Model);

Mogeas MC3-R P.1812-4

3T1a moaenb noapobHo paccmoTpeHa B pasgene MobunbHas cBa3b. MapameTpbl MOAENM A4 NPOEKTOB
TB n pagmnoseLlaHna NAEHTUYHDI.

Mogenb MC3-R P.1546-6

Mogaenb 6a3npyeTca Ha pekomeHaaumm MC3-R P.1546-6 (08/2019) “MeToa NPorHo3MpoBaHusa ana Tpacc

€BA3M "MyHKTa C 30HON" ANA HazeMHbIX cy»K6 B gManasoHe YactoT ot 30 MTy, ao 4000 Mry” (Method for
point-to-area predictions for terrestrial services in the frequency range 30 MHz to 4 000 MHz).

Mogens MC3-R P.1546-6 aBnsetcA 3MMNUPUYECKOW, TaK KaK OCHOBaHa Ha MOJIyYeHHbIX
9KCNepuUMEeHTa/IbHbIM NYTEM KPUBbIX 3aBUCMMOCTU HANPAXKEHHOCTU NOAA OT PAacCTOAHUA ONA Pa3HbIX
4YacTOT, BbICOT aHTEHH, TMNOB TPacCbl U BEPOATHOCTM MO BpemeHU. B pamkax pekomeHgaunn MCI-R
P.1546-6, KpoMe yKa3aHHbIX KPMBbIX YYUTbIBAIOTCA COCTaBAAIOLLME NOTEPb, ONpenensemMble NOnpPaBKo
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Ha yron npocBeTa CO CTOPOHbl MNPMEMHMKA M MONPABKOM Ha BbICOTY OKPYMKaloWMUX NPUEMHUK
npenaTcTeuit. JaHHble NONpaBKM ONpeaensatoTca 0CObeHHOCTAMM penibeda MecTHOCTU M NPENsTCTBUAX Ha
KOHKPETHOW TeppuUTopUMm.

Mopens pacnpocTpaHEHWA paQMoBONH

Tun MogEnK pacnpocTPaHEHWA

ITU-R P.15466 -

MNapamMeTpkl MoOEMA

MNpoueHT Bpemern | 50 L5
MpougHT MecT A
[on. 3anac Ha 3aMWMpaHWuA ICI il 5}
Tun Tpaccel | CyxonyTtHan b

YueT nonpaskK Ha yron NpoCEETa CO CTOPOHL! MOWEMH.

MNoTepy Ha NPENATCTEMAX

[pfaenTs NoTEPKM Ha MPENATCTBMAX
PacueT notepe B cooteeTcTEMM per. MC3-R P.1546-6

Morepn wa Bricora
THn MpERATCTENR npen.. a6 S
OTHpeIToE NpOCTRAHCTED 0 0
0 0
122 15
1] 10
122 15
179 20
0 0
1] 0
0 0
Mopens NpenATCTEME
(® Wexognan LM () Monezoeatensckan LIMM

PucyHok 46. Mapamempoel modenu MC3-R P.1546-6

MpoueHT BpemeHu, % MpoueHT no BpemeHu, ansa Kotoporo byaet
BbINOJIHEH pacyeT U3 paga 3HaveHui 1%,10% u
50%. BennuunHy B 1% no BpemeHu UCMoNb3yIoT
Ana pacyeta nomex, 50% - a4na pacyera 30H
YBEPEHHOro np1ema.

MpoueHT mecT, % MpoueHT No mecty, Ans KoToporo byaer
BbINOJIHEH pacueT, %.
JononHuTenbHbIM 3anac Ha 3aMupaHua, ab [ononHUTeNbHbIM 3anac Ha 3aMUPaHKUA, KOTOPbIN

byaerT yumTbiBaTbHCA NPU pacyeTax, aAb
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Tun Tpacceol Tun Tpaccel U3 cnepytoutero Habopa:

- CyxonyTHaA

- Tpacca Haz xono4HbIM Mopem
- Tpacca Hag Tenabim Mmopem

YyeT nonpaBKu Ha yroa NPoCBeTa CO CTOPOHbI YunTbIBaThb pesibed MECTHOCTU CO CTOPOHbI
npuemMHMKa nprMemHuKa
[do6aBuTb NoTepun Ha NPenATCTBUAX YunTbIBaTb AOMNOAHUTE/bHBIE NOTEPU Ha

npenAatcTemax. Nonb3oBaTeNb MOMET 3a4aTb
BE/INYMHY NOTEPb HA NPENATCTBUAX BPYYHYIO ANS
KaKaoro TMna npenAaTcTBMM, OCHOBbLIBAACH Ha
CTOPOHHUX AaHHbIX O BE/IMYMHE NOTEPb — ANA
3TOro Hy»XHO yKa3aTb [1l06aBUTb NOTepun Ha
NpenATCTBUAX 1 BBECTM B TabauLy
COOTBETCTBYIOLLME NOTEPU.

Mcnonb3oBaTb BEAMUMHY NOTEPb Ha NPENATCTBUAX | BbluMcneHMe AONONHUTENbHBIX NOTEPD Ha

B cooTBeTcTBMM ¢ MCI-R P.1546-6 NpenaTCcTBMAX B COOTBETCTBMU C PEKOMEHAALMEN
MC3-R P.1546-6 B 32aBUCMMOCTH OT

cpeaHel (TMNOBOW) BbICOTbI NPENATCTBUM.
Mogenb NpenaTcTBuit NcxoaHaa UMM / Nonb3osatenbckasa UMI
Bbib6op undpoBont moaenm npensaTcTBUin, KOTopan
6yaeT NCcno/ib30BaTbCA A/1A PacyeToB — UCXO4Has
LMD (nocTaBnsaemas no ymon4aHuio) uam
Monb3oBaTtenbckasa LUMI. MNonb3oBaTenbckas
LM co3paetca 8 Pegaktope moaenu
npenaTcTBMIA — CM. COOTBETCTBYIOLLMI pasgen.

Mogaennb Jlonrau-Paiica uiau ITM (Longley-Rice, Irregular Terrain Model)

3T1a Mmogenb NoAapobHO paccmoTpeHa B pasgene MobuabHasa cBAsb. [apameTpbl MOAENM AN NPOEKTOB
TB n pagnoseLl,aHna MAeHTUYHbI.

Tun u mnapameTpsl pacyeTa

B aTol1 popme BbIBMpPAETCA TMN M NapaMeTpPbl PacyeTa 30H NMOKPbITUA 41 BelaTebHbIX NepeaaTynKkos.

[lna cete BewaHma obbIMHO HOPMMUPYIOTCA 3HAYEHME HaNpPAXeHHOCTN nona (ABMkB/m) paanocurHana s
MecTe YCTaHOBKM NPUEMHOIN aHTEHHbI.

[ns npoektoB TMNa “TB- 1 pagmoselaHme” popma No3BoseT BbIOPATb CeAyOLLIME TUMbI PACYETOB:

- Hal'lpﬂ)l-(EHHOCTb nonAa B TOYKE Npuema,;
- 30HbI MAaKCUMANbLHOIO YPOBHA HAaNpAXeHHOCTU NoaA Ha npueme (Strongest server).

HanpsixkeHHocTh noJiA B TouKe npueMma (Field Strength at Remote)

Mpu aTom TMNe pacyeTa Ha 6a30BOW KapTe 0TOBpParKalOTCA Pa3AINYHbIMK LBETaMM 061acTu, rae B TOUKe
YCTaHOBKM NPUEMHOM aHTEHHbI NPUCYTCTBYET COOTBETCTBYIOLMIA AMAana3oH YPOBHEN HanpAKEHHOCTH.
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Tin ¥ NapamMeTpel pacyeTa

Twn pacueTa

Field strength at remaote W

[eTancHocTe pacueTta

(®) Huzxas

() Cpeansn

|-||:II-'1E-'MHEI A GHTEHHAE

Bricota I'IFIHE-'MHEIﬁ dHTEHHBI

.

HaI'IFIH)KE-'HHDCTb ManA B TOYKE NpUEMa

4 | KonwuecTeo ypoBHEN

Lser  Yposru Onmcarive
N - AEMKB/M [256-QAM 4/5 PP4 64
| | 53 |=| 58 | aBwkBv |B4QAM 4/5 FP4 6430

- | 53 | aBwkB/m |16GAM 4/5 PP4 6430

1|.
7 | =

1 |=| 47 | abwkB/m |QPSK 4/5 PP4 64800|

I:l YuMTRIBATE MUH. YPoBEHE HENPAXEHHOCTA MNONA ANA
KEa¥Ooro nepefatikKka

PucyHok 47. ®opma pacyema “HanpareHHOCmMb noss 8 moyKe npuema”

JeTtanbHocTb pac4yeTa

- Hwuskasa

- CpepgHas

- Bobicokasn
[eTanbHOCTb, C KOTOPOM ByAeT NpeacTaB/eH pe3yanbTaT pacyeTa.
Mpw 3TOM paspelLeHne COOTBETCTBYET O4HOMY MUKCEIO IKPaHa
ans zoom=11 (HM3Kasa geTanbHOCTb), zoom=12 (cpegHaAs) U
zoom=13 (BbicoKan). Ona reorpacduyeckoi WnMpoTbl 55 rpagycos
370 npumepHo 40, 20 n 10 meTpoB COOTBETCTBEHHO.
Yem nyywe fetanbHOCTb, Tem Bosblue BpemMa pacyeTa.

BbicoTa I'IpMeMHOﬁ AdHTEHHbI, M

BbicoTa LeHTpa $pa30BOro LLeHTpa NPMEMHON aHTEHHbI, M

KonmuecTBo ypoBHel

Konunuyecteo yposHeli (ot 1 go 8)

LUseTt LiseT ypoBHA
YpoBeHb, AEMKB/m YpoBeHb HaMNpPAXEeHHOCTN B MECTe YCTaHOBKM aHTEHHbI, ABMKB/m
Onucanue TeKcTOBOE MO/ KaK OnMcaHne Ana KaxkAoro U3 ypoBHen curHana

Y4uTblBaTb MUH. YpPOBEHDb
HanpAXeHHOCTKN nonAa anAa
KaxX4o0ro nepeaatynka

MCKAoYaTb M3 MOKPLITUA 30HbI C YPOBHEM HaMpsAKeHHOCTH
MeHbLUE 3HaYeHMWs, yKasaHHOro B napameTpax
COOTBETCTBYIOLLErO NepesaTymKa. 3Ta pyHKUMA ya06Ha npu
NOCTPOEHMM 0bLLLEN 30HbI MOKPLITUA ANS CETU NepesaTinKoB,
paboTalolWmMX B pa3HbIX YaCTOTHbIX AMana3oHax UAKN C PasHbIMU
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YPOBHAMMU MOAYNALMU, TO €CTb CO3AAIOLIMNX PasHble
HeobXxoAMMble AN YBEPEHHOro NPUemMa YPOBHM HaMnpAKEHHOCTH
nons.

Ona aHanorosoro TB BewaHuna cornacHo NOCT 7845-92 HOpMUPYIOTCA 3HAYEHMA HANPAXKEHHOCTU NoAnA
(&b oTHOCKMTENbHO | MKB/M) n3nyyYeHna pagmocurHana nsobpaxkeHuna Ha BbicoTe 10 M OT NOBEPXHOCTH
3eMKn, onpefenatollme 30HY OOCNYXKMBAHWA TeNEBU3MOHHbIM BellaHMeM (NpuU COOTBETCTBYHOLLMUX
3HAYEHMAX YCUNEHMA NPUEMHbIX TEIEBU3NOHHbIX aHTEHH):

- 50 ABbMKB/m npu ycmneHnn aHTeHHbl 4 b — B nepBom YacToTHOM AuanasoHe (48.5—66,0) MTu;:

- 52 nbMKB/M npu ycuneHum aHTeHHbl 4,5 b — BO BTOPOM YacTOTHOM AunanasoHe (76—100) Mlu;

- 55 gBMKB/M npu ycuneHun aHTeHHbl 8 A6 — B TpeTbem YacToTHOM AuanasoHe (174—230) Mlu;

- 65 AbMKB/M npu ycuneHun aHteHHbl 10 4B — B YeTBEPTOM YacTOTHOM AmanasoHe (470—582)
Mrly;

- 68 ABMKB/M npu ycuneHnn aHTeHHbl 10 46 — B NATOM YacTOTHOM AunanasoHe (582—790) Mrlu.

Ona undpoBOro Has3emMHOro TeNeBM3NOHHOIO BelWaHuA npuHAToro B Poccum ctaHpgapta DVB-T2
Tpebyemble 3HAYEHMA HaNPAXEHHOCTM AN PasHbIX YAaCTOTHbIX AMANa3oHOB, BUAOB MOAYAAUUM U
KOAMpPOBaHUA npuBeaeHbl B “MeToanKe onpeaeneHmsa 30Hbl 06CNyKMBAHUA OANMHOYHON NepeaatoLuel
CTaHUMW HazemHoro uudposoro TB-BewaHua ctaHgapta DVB-T2”, paspaboTaHHoi OryYMN “HayyHo-
nccnenoBaTenbCknin MHCTUTYT paano” (MpunoxkeHune Nel K peweHuto FTKPY ot 16 okTabps 2015r. Nel5-
35-04). https://digital.gov.ru/uploaded/files/prilozhenie-1-k-resheniyu-gkrch--15-35-04-metodika-zona-
obsluzhivaniya-stantsii-dvb-t2.pdf

30HbI MAKCUMAJILHOT'O YPOBHSI HaNPsKeHHOCTH 10Jisl Ha mpueMe (Strongest Server)

B gaHHOM TMRe pacyeTa Ha KapTe 0T06pa)KaI-OTCﬂ o6nacm, B KOTOPbIX HANPAXEHHOCTb NONA Ha Nnpueme
OT COOTBETCTBYHOLWErNO nepegatiymka 601'IbLLle, 4yem OT Apyrnx nepenatymkosB. I'IpM 3TOM LBE€Ta, KOTOPbIMU
o0603HayaloTCA 30HbI OT Pa3/IMYHbIX nNepeaatTyinkoB MOTYT HaA3Ha4aTbCA AN1A KaxX4oro nepenatynka
OTAENbHO, nmbo cooTBETCTBOBATH rpynne nepegatinkos C OA4MHAKOBbIMU HaCTOTaMM.
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Tin ¥ NapamMeTpel pacyeTa

Twn pacueTa

Strongest (most likely) Server W

[eTancHocTe pacueTta

(®) Huzxas

HDHEMHEH dHTEHHA

Bricota I'IFIHE-'MHDI;'I dHTEHHBI

MuHIManNEHEIR YpoBEHE
HanNpAXEHHOCTA NONA B TOUKE

() Cpeansn

.

nErar B

LIeeTa 04 AnA pacyeTa Strongest Server

O Mcnone30EaTe UEETA, 33A3HHBIE ANA KaXaoro nepenativKka

(® WcnonbsosaTs LEETA WS TaBNMULI

538
546
578
674

Yactora, MM

» I
514

Lset

OBHoBUTE
Tatnuuy

I:l YUNTRIBATE MUH. YPOBEEHE HANPAXEHHOCTA NONA ANA
Kaxaoro nepefatdHka

PucyHok 48. Pacuem Strongest Server

JeTtanbHocTb PEe3y/IbTaTOB pacyeTa

-  Hwuskan

- CpepgHan

- BblcoKan
[eTanbHOCTb, C KOTOpoW ByaeT NpeacTaBAeH pesyabtaT
pacyeta. [pu sTOM paspelleHne CoOoTBETCTBYET O4HOMY
NUKCeto akpaHa ana zoom=11 (HM3Kaa AeTanbHOCTb),
zoom=12 (cpegHsna) n zoom=13 (BbicoKan). Ona
reorpadmyeckon WKNpPoTbl 55 rpasycos 3TO0 NPUMEPHO
40, 20 n 10 meTpOB COOTBETCTBEHHO.
Yem nydwe geTtanbHOCTb, Tem H6onblue Bpems pacyeTa.

BblcOoTa MPUEMHOI aHTEHHbI, M

BbicoTa LeHTpa $pa30BOro LeHTpa NPMEMHOMN aHTEHHbI,
M

CtpaHuua 72 3 94



RadioPlanner 2.1_210929. PykoBoAacTBO No/sib30BaTeNA

MMWHMMAbHBIN MOPOroBbIN YPOBEHD, MWHUMabHBIM YPOBEHb MPUHMMAEMOrO CUrHafa Ans

ABMKB/m pacuyeTa Strongest (Most likely) Server

Mcnonb3oBaTh LBeTa, 3aaHHble Ana HasHaueHue LBeTa nepeaaTynKy BbINOHAETCA B

Ka*K4oro nepegaTtynka COOTBETCTBUM C L,BETOM, 33aHHbIM B MEH!0
“MapameTpbl nepegaTymka’

Mcnonb3oBaTb LBeTa U3 Tabauubl HasHaueHue LBeTa BbIMOAHUTCA NO Tabauue B

3aBMCMMOCTM OT YacTOTbl NepeaaTymKka
YUnTbIBaTb MUH. YPOBEHb HaNPAXKEHHOCTM | MICKAOYaTb M3 MOKPbITUA 30HbI C YPOBHEM

NoAs ANA KaXK4oro nepeaatymka HanNPAMKEHHOCTM MeHbLUe 3HaYeHUs, YKa3aHHOro B
napameTpax COOTBETCTBYHOLLErO NepeaaTymnka. ITa
dyHKUMA yaobHa npu nocTpoeHnn obLwelt 30HbI
NOKPbITUA AN CETU NepeaaTyMKoBs, paboTalowmx B
Pa3HbIX YAaCTOTHbIX AManasoHax UK C PasHbIMU
YPOBHAMM MOAYNALNU, TO €CTb CO3AAIOLIMNX Pa3Hble
HeobxoanMble ANS YBEPEHHOTO NPUEMa YPOBHU
HanpsAXeHHOCTM Nons.

Pac4yeT KOHTYpOB 10 KpuBbIM pacnpocrpaHeHus FCC

RadioPlanner 2.1 no3BonAeT BbINOAHUTb PAacyeT CEPBUCHBIX U MHTEPPEPEHUMOHHDBIX KOHTYPOB NO
KpmBbIM pacnpocTpaHeHusa FCC (Federal Communications Commission — deaepanbHana Komuccus no
cBasu CLUA). YKkasaHHble KOHTYpbI ucnonb3ytotcsa B CesepHoli AmepuKe (CLUA, KaHaga, MekcuKa) Ha
3aKOHOJaTe/IbHOM YPOBHE, @ TaKXKe B HEKOTOPbIX CTPaAHAX Kak peKoMeHaauma Npu NA1aHMpPoOBaHUN
pasmelLeHnA BewaTenbHbiX TB n PB nepeaatynkos.

PacyeT KOHTYpa BbINONHAETCA B MEHIO NapaMeTPOB COOTBETCTBYIOLLLErO NepeaaTymKka, Ana KoToporo
TpebyeTca NnocTpouTb KOHTYp FCC. Ans pacyeTa HEObXOAMMO YKa3aTb Tpebyemoe MUHUMAIbHOE
3HayeHue HaNPAXEHHOCTU 3/IEKTPOMArHUTHOIO MOJIA, @ TAKMKe YKa3aTb TUM KPUBOW U3 paaa:

- F(50,50) — KpuBas gna NOCTPOEHUN CEPBMUCHOIO KOHTypa FM paanoselaHMa U aHa/I0roBoro
TenesmaeHus;

- F(50,10) — kpuBasn gna nocTpoeHns NHTepdepeHLUNOHHOro KOHTYPa;

- F(50,90) — KpuBasn ona NOCTPOEHUA CEPBMUCHOTO KOHTYPa LMPPOBOro TeneBnaeHus.

Mocne HaxkaTma KHonku lo6aButb cnomt FCC KOHTYp NoABMTCA HAa 6Aa30BOM KapTe B KAYeCTBE BEKTOPHOIO
cnos. B Ha3BaHMM 3TOro cnos oTobparkaeTca MHOPMaLMA O HAMMEHOBAHMM NepeaaTUnKa, TUMne KPUMBOM
W YPOBHE HaNpAMKeHHOCTM NoJs. Mo yMOYaHUIO CEPBUCHDBIE KOHTYPbI OTOBPAXKAIOTCA YEPHBIM LIBETOM,
NHTepdEpPEeHUNOHHbIE — KPAaCHbIM. Bbl MOXKeTe MeHATb NapameTpbl 0TOObPaKeHUA 3TOro /108 Mo CBOEMY
YCMOTPEHMIo, paboTa C HUM He OTAIMYAeTcA OT PaboTbl C APYIMMU BEKTOPHBLIMK CI0AMM Ha KapTe.

MoapobHee 06 0cOBEHHOCTAX NIaHMPOBAHWA BELWLATENbHbIX CeTel Npu NomoLm Kpmsbix FCC — cm.
https://recnet.com/fag-contours nnu https://www.fcc.gov/media/radio/fm-and-tv-propagation-curves-

graphs
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Sterlin

Mazn datzr @ OinanStraatl zn onntribotors - men shdas 8 OinanTona Man (I0C-AY-S 41

PucyHok 49. KoHmypesi FCC

PacyeT KOHTYpOB 0 KpUBBIM pacnpoctpaHenust MCI-R P.1546-6

B RadioPlanner 2.1 Tak»Xe MOXHO BbIMNOJIHUTb PACYET CEPBUCHDLIX U MHTEPdEPEHLMOHHbIX KOHTYPOB NO
KpuBbIM pacnpoctpaHeHua MC3-R P.1546-6 (08/2019) “MeToa, nporHo3npoBaHnaA Ans TPacc CBA3U
"NyHKTa c 30HOI" ANs HazeMHbIX CNyXb B AManasoHe YacToT oT 30 MIy, Ao 4000 Mrly” (Method for
point-to-area predictions for terrestrial services in the frequency range 30 MHz to 4 000 MHz).
YKa3aHHble KOHTYpbI LWWMPOKO UCNOJb3YIOTCA NPU NNAHMPOBAHMK pa3MeLLeHMA BelaTenbHbiX TB u PB
nepeaaTyMKoB.

PacueT KOHTypa BbINOJIHAETCA B MEHIO0 NapamMeTPOB COOTBETCTBYIOLLErO NepeaaTymKa, N8 KOTOPOro
TpebyeTtcsa NOCTpouTb KOHTYp Nno MC3-R P.1546-6. ins pacyeta HeobxoAMMO yKasaTb Tpebyemoe
MWHMMANbHOE 3HaYeHWe HAaNpPAXKEHHOCTN 3/IEKTPOMArHUTHOTO MOJIA, TUN TPACChl, @ TAKXKe NPOLEHT
MECT U BPEMEHW, AN KOTOPbIX OyAeT Npon3BeseH pacyerT.

OB6bI4HO UCMONL3YIOT CAeAyHoLLME KOHTYPbI (MPOLLEHT MeCT, MPOLEHT BpeMEHM):

- (50,50) — cepBMCHbII KOHTYP Ana FM paguoBellaHus U TeneBuaeHus;
- (50,10) n (50,1) — nHTepdEepPEeHLMOHHbIE KOHTYpPbI;
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Mocne HaaTua KHonKku [106aBUTb CNOM KOHTYP NoABMTCA Ha 6a30B0OI KapTe B Ka4ecTBe BEKTOPHOIO
cnos. B HazBaHWM 3TOro cosi oTobparkaetca MHGOPMaLMA O HAMMEHOBAHMM NepeaaTunKa, TMNe KPMBOM
N YPOBHE HanpAXKeHHOCTM noAs. Mo yMoaYaHWIO BCe KOHTYPbl 0TOBpaXKatoTcs YepHbIM LLBETOM, HO
MOXHO MEHATb CTU/Ib OTOBPAXKEHNA ITOrO C/10A NO CBOEMY YCMOTPEHUIO, paboTa C HUM He OTAnYaeTcA
OT pPaboTbl C APYTMMM BEKTOPHLIMM C/IOSIMM Ha KapTe.

&, RadioPlanner 2.1 D:AWorki TV DVB-T2 Movosibirsk.rph - O X
-~ —

o | & &3 o BE ?-

i WHpopmawmna o npoexTe o A e
{a} Hactpoiiku / : \

N Mogens pacnpocTpaHeHA pagMosonH
o0l T v napameTpel pacueTa
CpaBHEHWe S0H NOKPLITMA

%2 Crow kapmol i
& TexcTosbii oTET -"§
. PacueTsl B Touke =
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PucyHok 50. KoHmyp no MC3-R P.1546-6

PacueTsl B TOUKe AJid nepesaTyukoB TB- u paguoBemanus

Mocne BXxo4a B MEHIO OTKPbLIBAETCS NaHeNb, B KOTOPOM OTObOparkaeTcs NpPoAo/ibHbIA Npoduab OT
BbIOpaHHOTO nepegaTynka 40 TEKyWeW TOYKW, NMPWM 3TOM Ha KapTe MOSBNSETCA COOTBETCTBYIOLLUIA
MHTepBa/. TeKyLYl TOYKY Ha KapTe MOXKHO M3MEHWTb, MPOCTO K/MKHYB MbIWbIO B HYXXHOM MecTe.
Mpodunb npeactaBnseT coboil BEPTUKAMbHBIN paspes MEeCTHOCTU MeXAy NepesaTimkom U NpuemMHon
aHTEHHOW C HaHeceHHON MHbOPMaLMeE O BbICOTHBIX OTMETKaxX 3eM/I1, O FPaHULLAX NEeCHbIX MACCUBOB,
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rpaHMLax M TMNax 3acTpoiku. LiBeTta, KOTopbiMM 0603HAYalOTCA Pas3nYHble NPENATCTBUKX Ha npodune
COOTBETCTBYIOT LiBETaM MOAENN NPENATCTBUN.

Ha npoaonbHOM Mpoduie NOKa3biBaOTCA BbICOTA LLEHTPA M3/yYeHUA aHTEHHbI NepeaaTyMka U BbicoTa
$a3oBoOro LeHTpa NPUEMHON aHTEHHbI, a TaKXe 30Ha dpeHena AnA pagMonyya, BeiMuMHa NoTepb B
cB060AHOM MpOCTPaHCTBE, AMbPAKLMOHHbIE NOTEPM M3-3a pesrbeda MECTHOCTM, a TaKKe NoTepu Ha
OKpY)KaloWMX NPUEMHYI0 aHTEHHY npenAaTcTBuAax. MNepeaaTtumKk BblibMpaeTca B NIeBOM YacTU NaHenu B
obuem aepese NMepeAaTuMKU — KAMKHUTE MbILLbIO Ha HY*KHOM Bam nepegatumnke (He NyTaTb C yCTaHOBKOM
3HaYKa aKTMBHOCTK), NoCae Yero MHGOPMALMA MO ITOMY NepeaaTyMKy NOABUTCA CBEPXY HAA NMPOA0/IbHbIM
npodunem.

PacueT B TOuke

BriGpaHHeIR nepenaTimg

MNepenatumk: MayToBcKiA BricoTta aHTerHe AC: 10 m
Yron mecta nyya: -0.16° KoopmaHaTte! Towwa: M55°3817.07" ES31405.08"
OcnabneHue g ceol. npoctp. 116.946; gudip. noTepwn 15.8 gb; notepu Hanpen. 1806

2084 S | 208
2001 F 200
1924 L1692
1841 184
1781 F175
1681 188
160 160
15621 162
144 144
1361 F135
1281 F128
1201 _ 120
112 T T T T T T T 112

] 3.6 73 10.9 14.5 18.2 21.8 284 31.12 kM

Mepenaruk HanpaxeHHoCTE nona,
nErar B.m
MayToscki (538 M) 469

PucyHok 51. Pacuemesi 8 moyke

CHM3y noA npoJo/ibHbiM npodunem nNoABAAETCA pe3y/ibTaT pacyeTa YPOBHA HAMPSAKEHHOCTU
3/1EKTPUYECKOTO MO B YKa3aHHOM TOYKe.

PacueT KoJin4yecCcTBa HAaceJIeHUsI, 0OXBaYEeHHbIX TeJie- U pPaAuo BE€ILIdHUEM

RadioPlanner no3BossieT BbIMOAHWUTL PacyeT KOAMYECTBa HacesieHNA B 30HE 0XBaTa, a TakKe dopmupyeT
nepeyeHb HaceeHHbIX MYHKTOB, OXBaYeHHbIX TeNe- M Paamo BellaHMeM.

PacueT KONMYecTBa HAaceNeHUsa N NepeyeHb HaceeHHbIX MYHKTOB, OXBAaYeHHbIX BELaHUEM MOXKET bbiTb
BbINOJIHEH HA OCHOBE JIOKaNbHOIO Habopa AaHHbIX (bann popmata CSV) MM Ha OCHOBE AAHHbIX NPOEKTa
OpenStreetMap.

B 0boux cnyvasx pacyeT HaceneHusa, OXBaueHHOro BeLLaHnA NPOUCX0AMT No Caeaytollemy anroputmy. B
LLEHTPE KaXAoro HacesieHHOro MyHKTa pacrnoiaraeTcA TO4YKa, MonajaHue KOTOPOW B 30HY OXBaTa C
33faHHOM HaANpPAXKEHHOCTbIO MONA ABAAETCA OCHOBAaHWEM A/1A BK/OYEHMA BCEro HaceneHua 3Toro
Hace/IeHHOro NyHKTa B 30Hy oxBaTa. Eciiv gna pacyeta ucnonbsyetcs 6asa aaHHbix OpenStreetMap (npwm
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3TOM npomncxoamut obpalleHre K Konuu 6asbl, HaxoAsAWenca Ha Halwem cepBepe), TO B KaYecTBe 3TUX
TOYEK BbICTYNalOT TOYeYHble 0OBEKTbI — HaceNeHHble MYHKTbl, UMetolme Ter place=city; town; village;
hamlet n cootseTcTBylOWMI Ter population.

Ecnu ana pacyeTta MCNosb3yeTca JIOKa/ibHbI HAabop AaHHbIX, TO NO/b30BaTe b A0/IXKEH NpeBapUTeIbHO
NoAroToBMTb TEKCTOBbLINM dain CSV ¢ COOTBETCTBYIOWMMU AaHHbIMM:

| Hacenerme HH.csv — Bnoknot — O X

Qain  Mpaeka Qopmar Bug Cnpaexa

Ctapan [epesHA;55.1838555555556;42. 6888888888889 ;4 ;Huxeropoackan obnacTe;BukcyHCcKMiA pakoH I
Ctpenka;55.1625;41.8585555555556; 8 ; Huxeropoackaa obnacTe;BukcyHckuid paiioH
Tambonec;55.2927777777778;42.08483333333333; 373 ;Huxeropoackana obnacTb;BeKCyHCKMIA pakoH
TypTanka;55.4347222222222,42.,2069444444444 1818 ;Huxeropoackan obnacTb;BukcyHckuid paiioH
YHop;55.89088333333333,;42.2952777777778;53 ;Huxeropoackana obnacTb;BekcyHCKWA paiioH
Ouprocuxa;55.1936111111111,;42 ., 194444444444 . 57 ; Huxeropoackaa obnacTb;BekcyHCkuA paiioH
Yynaneika;55.1791666666667;42.55;327 ;Huxeroponckan obnacte;BekcyHckuid paioH
llepraeka;55.1436111111111;42.6555555555556 ;4 ; Huxeropogckaa obnacTe ;BkCyHCKMHA padoH

. lWmmopckoe;55.33;42.08383333333333; 3888 ;Huxeropoackan obnacTh;BuikcyHCKMA paioH
Angpocoeo;55.3961111111111;45.08816666666667 ;3 ;Huxeropoackana obnacte;larMHCKKMA pakdoH
baxeHoeo;55.1863888888889;44.8897222222222,; 28 ;Huxeropoackan obnacte;aruHckuid pakoH
bapoHckui; 55. 2544444444444 545,89 ;1 ; Huxeropogckaa obnacte;larMHckuid paioH

bapckwue MonAnw;55.3483333333333;45.8972222222222;7 ;Huxeropoackan obnacTte;larMHcKMi padoH v

Eo T = T o T i e = e Y o I s Y T = s I =

Crp 1, ctnB 1 100% Windows (CRLF) ANSI

PucyHok 52. Mpumep mexkcmoeo2o ghalinag ¢ OaHHbIMU 0 YUCAEHHOCMU HAceneHus

Heobxoammble faHHble A1A KaXKA0ro HaceeHHOro NyHKTa:
HanmeHoBaHWe HaceneHHoro NyHKTa; Wnpota; donroTa; HaceneHune; Cybbekt PP; PainoH
Pasgenutenem gaHHbIX ABAAETCA CMMBOA “TOYKa € 3anaTon”.

dopmaTtbl NnpeacTtaBneHns koopamHat - NOSTYLWAPUE TPAOYCbl MUHYTbI CEKYHAbI (N35 36 23.8) uau
MNONYLWAPUE AECATUYHbBIE TPAOYCbI (N12.34567).

[Ons mnopTa faHHbIX O HaceneHun us daina CSV B meHto CeTb BeLLAHUA HAXKMUTE HA KHOMKY id
(nmnopTrpoBaTb AaHHbIE 0 HaceneHUn U3 *.csv ¢paina) u BbibepuTe COOTBETCTBYIOLLNI alin, nocne Yero
Nporpamma nokaxeT obLiee KOMYECTBO HACeNEHHbIX MYHKTOB C AaHHBIMU O KOJIMYECTBE HaceeHus.

Ecnm CSV daitn ¢ JaHHbIMM O HaceNeHWU B NMPOEKT He Bblnl 3arpyKeH WM 3arpyKancsa, Ho NoTom bbin
yZasieH U3 NPoeKTa, TO A4/1A pacyeTa HaceneHuns byayT 3anpawmnsaTbes faHHble M3 OpenStreetMap.

[na pacyeTa KO/IMYECTBA HACE/NIEHUA CHa4yana HYXKHO BbIMOJIHUTbL PacyeT 30Hbl 06CNYyXKMBAHUSA OT
nepesaTymKa (MM HECKONIbKUX NepesaTinKoB). PacueT oxBaTa HacesieHUa byaeT BbINOHATCA A4/19 CAMOTo
MWUHMMa/IbHOTO YPOBHA HaNPAXKEHHOCTU NOJIA U3 YKasaHHbIX B MeHio TUn U napameTpbl pacyeTa. Ytobbl
BbIBECTU pe3ynbTaThbl pacyeTa 3alaute B MeHI0 TEeKCTOBbIi OTYET M Ha)KMUTE Ha KHOMKy OXxBaT
Hace/ieHUA, noc/e Yero noasuTcA Tabanua c nepeyHem OXBaYeHHbIX BELLAHMEM HAceNeHHbIX MYHKTOB.
Moa Tabnuuein ykasbiBaeTca 06Wasn naowaab 30Hbl 06CNYKMBAHWA B KBaAPaTHbIX KUIOMETPaX, a TaKKe
cpeaHuit pagnyc 30Hbl 06CNYKMBaHNUA (NPY pacyeTe 30HbI OT 04HOrO NepeaaTymnka).
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TexcToBbIA DTHET

() OBLWMA 0TYET ANA NpoEKTa

(C) PaseepHyToI 0TYET ANA ofopyA0BaHNEA

(®) OxBaT HaceneHuA

(®) TonbKo aKTMBHBIE NEPEAATIMKM

(T Bee nepenatimMkm

1 us 1 @ LJ A3 'm!,v - Haiitun | Cnegyrowmii
11.06.2019 9:45:39 RadioPlanner 2.1 Ctp. 1ma 1
Oxpart HaceneHusa BelaHnem
e HaceneHHbIA NyHET Cydbexkt ©egepauun PaioH HaceneHue
1 KonklgaHe 12429
2 Maynie HoeocuGwpokan ofnacte HoeocuGupckui palfioH 3036
3 Canosblii HosocuBupckan ofnacte HoBocuGupckui pafioH 2486
4 Ckana Hoeocubwpckan ofnacte KonelBaHCKWA paioH 1773
) OyOpoErHO Hoeocnbwnpokan obnacre MOWKoBCKHA pafoH 1062
G BeHBI Hoeocubwpckana ofnacte KonelBaHCKWA paioH 1025
7 BenoApka 975
] O3&pHBIA HoesocuBnpokan ofnacTe HoeocuGupckui pafoH 893
g KaHgaypoeo Hoeocubwpckan ofnacts KonkIBAHCKWA paioH 628
10 BoApka Hoeocubwpckana ofnacte KonelBaHCKWA paioH Bag
11 CupopoBeKa HoeocuBupokan obnacte KonblBaHckWid paidoH 490
12 HoeoTponuk Hoeocnbwnpokan obnacre KonblBaHckWid paioH 473
13 YoneHka Hoeocubwpckan ofnacts MOWKOBCKWIA paioH 421
14 Amba Hoeocubwpckana ofnacte KonelBaHCKWA paioH 385
15 HIMHHO HoeocuBupokan obnacte KonblBaHckWid paidoH 276
16 TponuHo Hoeocnbwnpokan obnacre KonblBaHckWid paioH 148
17 Tanoeka Hoeocubwpckan ofnacts KonkIBAHCKWA paioH 126
18 Yayc Hoeocubwpckana ofnacte KonelBaHCKWA paioH 121
19 Manaa YepemwaHka Hoeocubwpckan ofnacte KonelBaHCKWA paioH a4
20 MayToBCKHIA HosocuBupckan ofnacte KonblBaHckWid paioH 61
21 MpucTade-MNouta Hoeocubwpckan ofnacts KonkIBAHCKWA paioH |
22 HpT-Opa HoeocuBupokan obnacte KonblBaHckWid paidoH a1
23 OpnoBckui HoesocuBnpokan ofnacTe KonelBaHCKWA paioH 12
24 KoueToeka Hoeocnbwnpokan obnacre KonblBaHckWid paioH 4
25 Cepgoea Janmeka Hoeocubwpckana ofnacte HoeocuGupckui pafioH 4
26 O%0THO3ANCTBD HoeocuBupokan obnacte KonblBaHckWid paidoH 3
27 MayToeo Hoeocubwpckan ofnacte KonelBaHCKWA paioH 1
BCEIo 27624

Mnowagk 30HE 00CAYHWEAHWA

CpegHUi paguyc 3oHe! oGCMyKHBAHWA

3406,3 km*®
329 KM

PucyHok 53. Omyem “Oxeam HaceneHus seuwjaHuem”
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ABuanMoHHas paguoCBA3b

Mporpamma RadioPlanner 2.1 no3BoAAET paccynTbiBaTb 30HbI PAANONOKPbLITUA A1A CUCTEM aBUALMOHHOM
paaMocBA3N NUHUIN 3emNn-Bo3ayx M paguoHasuraumm (A3H-B, VOR, DME u npou.), paboTatowmx B
Anana3oHax YactoTt OBY, YBY n CBM.

& RadioPlanner 2.1 D:AWorki\air-to-ground radio.rph - a x

: 0

i H s feer  Hl| & D Eo [ =1
i WHopopMmalws o nposkTe Thn v napameTpel packeTa X T

& ke i

J\n Mogens pacnpocTp: pi

oo Tunu paceral] | Received power irto-ground ink v

e e Do
H= ABoHeHTCKME CTaHWM IeTansHocTs pacyeTa

£ Crow kapTsl

=4t A St Oitrn @it
® Pacseris owe

[ «? Cems moBunsHon caasn
(2] %8 Tolmachevo aeroport | MyswmansHsii noporossif yposett 2Em
[2]"8" Kemerovo aeroport
(£ 8! Bamaul asroport BeicoTa sHTeHHe! AC DTHOCUTSMHD

[=]"8" Gomo-Altaysk aeroport
(8] Abakan seroport O yposra mop (®) yposHa semna
[=]"8" Novokuznezk aeroport
(2] Dawcon VposHu AnA aBoHEHTCKoN cTaHLwn NET
5 | Komnwsectso yposnedt
User  Ypostm Onmcarine

mo

mo

I8 |
I |
- ‘ 1500 |M ‘Rcb\nscnﬁ-ﬂwoﬂ(inghe«gm
| |
LI |

mo

w  [Robinson R44 max height

|

| 232m | | Bamaul aeroport (0°): -79.5 dBm: 96,21 587 H=1500m

PucyHok 54. Mpumep pacyema 014 30HbI MOKpbIMUSA 078 Manoli aguayuu

Mepen Havanom paboTbl cneayeT BbIbpaTh TUN NpoeKTa ABUAUUOHHAA PAOUOC8A3b B MeHIo HacTpoiKu
(cm. Pasgen HacTpoiikum).

Habop napameTpoB s 6a30BOM CTaHLMN NOABUMKHOM BO3AYLWHOW CAYKObl, @ TaKkKe MeH0 ANnA BBOAa
3TUX MapaMeTpPoB MOJIHOCTbIO COBMNaZaeT TaKoBbIM ANA ceTu MobunbHoi ceasu (Cm. Pasgen Cetu
mMobunbHoM cBa3n — basoBble CTaHUUMK).

Habop napameTtpoB 060pynoBaHWA gAA NOABUMKHOM abBOHEHTCKOM CTaHUMKM BO34YLUHOMN CAyKObl
coBnagaeT ¢ Habopom nNapameTpoB AN1A CETU MObUbHON cBA3n (Cm. Pasgen CeTn mobunbHOM cBA3UN —
ABOHEHTCKME CTaHLMK), 33 UCKII0YEHNEM NapaMeTPa 8b/COMA AHMeHHbl, KOTOPas 34,eCb He YKa3blBAETCS
(BbicOTa aBOHEHTCKOWM CTaHUMU ANS NOABUMKHOM BO3AYLIHOW CAYXKObl MUCMOMb3YeTCA Kak MapameTp B
MeHto Tun 1 napameTpbl pacueTta). Kpome Toro, B NpoeKkTax AsuayUoHHAA paduocesasb YKasblBaeTca
napameTpbl TONIbKO ANA OAHOIO TMMNa aboOHEHTCKOM CTaHLMMW.
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Mopenb pacnpocTpaHeHUsI PaAUOBOJIH AJisl IPOEKTOB “ABHallMOHHAS
pasuoCBA3bL”

B 3TOM MeHI0 yCTaHaBAMBAOTCA NapameTpbl MOAEAN PACNpPOCTPaHEHNA PAAUOBOJIH.

B pacuyeTtax ucnosnb3yetca KOMOWHMPOBAHHAA MOAE/b, yYUTbiBatOWaa pekomeHgaumo ITU-R P.528-3
(02/2012) “Kpwusble pacnpocTpaHeHMs paauoBoIH A8 BO3AYLIHON NOABUMHON U PagMOHaBUraLMOHHOM
CNyX6, paboTatowmx B AManasoHe OBY, YBY 1 CBY”, KoTopas ocHOBaHa Ha MOJENM PacnpoCTpaHeHus
paanososH IF-77 MpxapTa-d)0oHCOHa, cneuManbHO pa3paboTaHHOW ANA aBUALMOHHOM PaaMoCBA3UN U
pekomeHaaumio ITU-R P.526-14 (01/2018) “PacnpocTpaHeHne paamuoBoH 3a cdeT audparummn”.

B npumeHsemoi KOMBMHMPOBAHHOM MOAOENN YUWUTbIBAKOTCA creaylowme aKTopbl, BAMAOWME Ha
pacnpocTpaHeHWe PagMoBOIH Ha Tpacce 3eMIA-BO3AYX:

— noTepwu CUrHana B cBOH6O4HOM NPOCTPAHCTBE;

—  AMOPAKUMOHHbIE MOTEPM Ha Tpacce C YYEeTOM KPUBU3HbI 3eMau U Npoduns MecTHOCTH,
n3BeKaemoro us undposon moaenm sbicot SRTM;

—  BpPemeHHan HecTabubHOCTb MPUHMMAEMOTO PAAMOCUIHANA U3-32 MHOTOY4Y€EBbIX 3aMUPAHNI Ha
Tpacce.

B mMoaenn He yuuTblBalOTCA 3aMMpaHMA B OOKAE, NO3TOMY YacCTOTHbIA AManasoH ee MPUMEeHUMOCTU
orpaHuyeH 7000 My, (100 MIu-7000 Mru).

Mopens pacnpocTpaHEHWA paQMoBONH

Tun MogEnK pacnpocTpaHEHWA

(® ITU-R P.528-3 + ITU-R P 526-14

MapameTpe! Mogenw

Heofxo maMsIi NpoLEHT BpEMEHM T

NononHWTENEHBIA 33Nac Ha 3aMUpaHWA III Jul =3

PucyHok 55. MeHto “Modens pacrnpocmpaHeHus paduosoaH” 0118 Npoekmos aguayUuoHHAsA paouocessb

HeobxogMmblin npoueHT BpemeHn, % MpoueHT No BpeMeHu, ANnA KoToporo 6yaeT Npor3BoaUTLCS
pacyeT (ansa aBMaumm pekomeHayetca 95%);
JononHuTenbHbIN 3anac Ha JononHuTenbHbIM 3anac Ha 3aMMpaHUs, KOTopbln byaet
3aMupaHua, gb Y4YMTbIBATbCA NpU pacyeTax, Ab

Tun 1 napameTpsl pacyeTa

TOM M TCA TUN Ta,arT ro napametpbl.
B atoit dopme BbIBUpPAETCA TUMN pacyeTa, a TaKKe ero napameTpbl
Ona npoekToB TMNa “ABMaLMOHHAA PaANOCBA3b” MOXHO BbIOpPaTbh OAMH U3 CleayoLWmX BUAOB PacyeTos:

- MouHocTb Ha NnpMeme B HanpaB/aeHUn Bo3ayx-3emns (Received power Air-to-Ground link);
- MouwHocTb Ha NprMeme B HanpaBaeHUn 3emnn-Bo3ayx (Received power Ground-to-Air link);
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- 30Hbl MaKCMMa/IbHOrO YPOBHA MOLLHOCTU Ha NpUemMe B HanpasaeHMU Bo3ayx-3emna (Strongest
(most likely) Server Air-to-Ground link)

MoOLWWHOCTL Ha Npueme B Hamnpas/ieHMU BO34yX-3eMna unu 3emna-sosgyx (Received power Air-to-
ground/Ground-to-air link)

B aTux Tnnax pacyeTa Ha KapTte OTO6pa)'KaIOTCﬂ pa3nnyHbiMM LiBETaMU obnactu NOKPbITUA ONA Pa3HbIX
BbICOT HAaXOXOEHUA aboHeHTCKOM CTaHUUM (neTaTeanoro annapaTa). MorKHO YCTaHOBWUTb OT O4HOIO A0
BOCbMW Pa3/INYHbIX BbICOTHbIX ypOBHeﬁ.

Mocne BbINOJHEHWA pacyeTa B CTaTyCHOM CTPOKe TaK:Ke byeT oTobparkaTbCA YyPOBEHb MPUHUMAEMOW
MOLLHOCTM B TEKYLLLEIM TOYKE 4/1A Pa3HbIX BbICOT.

Tin ¥ NapamMeTpel pacyeTa

Twn pacueTa

Received power Airto-ground link W

[eTancHocTe pacueTta

(®) Huzxas () Cpeansn () Bricokan

MiHMMaNEHER NoporoBLIR YPoBEHE -88 B

BricoTa aHTEHHE! A 0THOCKTENREHD

() ypoBHA MopA (®) ypoBHA 3eMMM

YpoBHW AnA aboHeHTCKoM cTaHwaM N1

5 W KonmyecTBo YpoBHEA

UseT YposHA OrnvcaHue

[ L e | |
M v |- |
- | 1500 |r-1 |paﬁ-:ul-|an BeicoTa Robinson R44 |
B [ v | |
- | 42580 |M |MaKC.BbICDTa Robinson R44 |

PucyHok 56. MowHOCMb Ha npueme 8 HanpassaeHuu 8030yx-3emA

JeTtanbHocTb pac4yeTa

- Hwu3Kas
- CpepHan
- BblcoKan

[eTanbHOCTb, C KOTOpPOI ByaeT npeAcTaBAeH pe3ynbTaT
pacyeTa. [Mpu 3TOM paspelLeHMne COOTBETCTBYET O4HOMY
NUKCento 3KpaHa a4na zoom=7 (HM3Kaa AeTaNbHOCTb), zoom=8
(cpeaHnas) n zoom=9 (Bbicokan). s reorpadmyeckoin WNpoThbl
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55 rpagycos ato npumepHo 720, 360 n 180 meTtpos
COOTBETCTBEHHO.
Yem BbllE AeTaNbHOCTb, TeEM Bo/ble Bpems pacyerTa.

MWHMMaNbHbIN NnoporosbIi
ypoBeHb, Abm

MUHUMaNbHO HEOHX0AMMBIN YPOBEHb CUTHaMa Ha Npueme, Abm

BbicoTa aHTeHHbl AC OTHOCUTENbHO

- OTHOCMTE/IbHO YPOBHA MOPS;
- OTHOCMTE/IbHO YPOBHA 3eMun

KonunyectBo BbICOT

Ko/1MyecTBO BbICOTHbIX YPOBHEN A1 aBOHEHTCKOM CTaHL MK

Lser LlBeT BbICOTHOIO YPOBHSA 30HbI MOKPbITUA

YpOoBHU, M 3HauyeHue BbICOTbl YPOBHA abOHEHTCKOM CTaHUMK, ANA KOTOPOi
oTobBpayKaeTcA 30Ha NOKPbLITUA, M

OnucaHue TeKcToBOE Nose

30HbI MaKCMMaNbHOTO YPOBHA MOLWHOCTU Ha npueme B Hanpas/sieHNUN BO34yX-3emMnA (Strongest (most

likely) Server Air-to-Ground link)

B gaHHOM TMne pacyeTa Ha 6a3oBoi KapTe oTobparkaloTca 061acTu, B KOTOPbIX MOLWHOCTb Ha Npueme B
Hanpae/aeHUN BO3AyX-3eMAA ANA COOTBETCTBYyloLEero cektopa BC 6onblue, yem OT cekTopoBs apyrux BC.
Mpu 3TOmM UBeTa, KOTOPbIMM 0603HAYAOTCA 30Hbl OT PAa3/IMYHbIX CEKTOPOB MOFYT ObiTb Ha3HaueHbI
aBTOMATUYECKM U3 CTaHAAPTHOro Habopa, 1M60 HasHayeHbl B COOTBETCTBUM C TabMLelt YaCTOTHbIX rpynn.
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Tin ¥ NapamMeTpel pacyeTa

Twn pacueTa

Strongest (most likely) Server Airto-ground link

[eTancHocTe pacueTta

() Huaxas (®) Cpegnsn () Bricokan

MiHMMaNEHER NoporoBLIR YPoBEHE -88 B

BricoTa aHTEHHE! A 0THOCKTENREHD

() ypoBHA MopA (®) ypoBHA 3eMMM

BricoTa aHTEHHR AC 1500 1

UpeTa soH anA pacyeta Strongest Server
() Menonssosats SETOMATMYECKOE HESHAYSHWE LISETOS

(@ Wcnonesosate LEETa MS TaBMMLE

Mpynna
KaHanos

4 ity
02
03
4
05
06
07
08
03
f10
11
f12

)

PucyHok 57. Pacuem Strongest Server

JeTtanbHocTb pacyeTa

- Hwu3Kas
- CpepHan
- BblcoKan

COOTBETCTBEHHO.

[eTanbHOCTb, C KOTOpPOK byaeT NpeacTaBneH pesynbTat
pacyeTa. Npn 3TOM paspeLleHne COOTBETCTBYET OAHOMY
MUKCeNto 3KpaHa Ana zoom=7 (HM3Kas 4eTaNbHOCTb), Zoom=8
(cpepHnas) n zoom=9 (Bbicokan). s reorpadmyeckoin WnpoThbl
55 rpagycos ato npumepHo 720, 360 n 180 meTpos

Yem Bblle AeTasibHOCTb, TEM 6onblue Bpema pacyeTta.
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Heobxoammbiit YpOBeHb Ha | YpoBeHb NpuMHMMaeMoro curHana ana pacyerta Strongest (Most
npueme, obm likely) Server, obm

BbicoTa aHTeHHbl AC OTHOCUTE/IbHO | - OTHOCMTENILHO YPOBHA MOPS;

- OTHOCUTEIbHO YPOBHA 3eMN

BbicoTa aHTeHHbI AC, m 3HauyeHue BbICOTbl YPOBHA aBOHEHTCKOM CTaHLMK, A8 KOTOPOWM
oTobparkaeTca 30Ha NOKPbLITUA, M

Mcnonb3osaTb  aBTomatuyeckoe | HasHaueHue LBeToB cekTopam BC BbINONHAETCA aBTOMaTUYECKU
Ha3HayeHue LBeToB u3 cTaHgapTHoro Habopa

Mcnonb3osath LBeTa U3 Tabauubl Ha3sHaueHuMe ugeToB cektopam BC BbinonHUTCA no Tabauue B
COOTBETCTBUU C LiBETaMM HaCTOTHbIX Fpynn

Pac4yeTnl B TOUKe AJ14 aBPIaL[I/IOHHOﬁ PaaAHuOCBA3HA

Mocne Bxofda B MEHIO OTKpbIBaeTCcA MaHesb, B KOTOPOW OTobBpaykaeTcs NpoAoabHbIM Npoduab oOT
Bbl6paHHOM 63a30BOM CTaHUUKU A0 TEKYLWEH TOUYKU. TEKYLLYO TOYKY Ha KapTe MOXHO U3MEHUTb, NPOCTO
KAMKHYB MbILWbIO B HyXXHOM mecTe. Mpodunb npeacraBnset coboi BepTUKaNbHbI pa3pe3 MeCcTHOCTH
Mmeay 6a30BoM CTaHLUMel U MOBUIbHOM CTaHLMelN ¢ HaHeCeHHOM MHpOoPMaLLMEN O BbICOTHbIX OTMETKAX
3emMnu.

Ha npogonbHom npoduae NoKasbiBatoTCA BbICOTbI LLEHTPOB U3/ly4eHUs aHTeHH 63a30BOI U abOHEHTCKOW
CTAQHUMM, a TaKKe 30Ha PpeHens paa pagmosyya, Be/IMMMHA NoTepb B CBOHOLHOM MPOCTPAHCTBE U
AndpaKkuMoHHbIe NoTepu us-3a penbeda mectHocTU. Bas3oBas cTaHUms, oA KOTopol byaeT nocTpoeH
npo¢uab BbIBUPAETCs B IEBOM YacTu NaHenu B obuiem aepese basoBble CTaHLUU — KAVKHUTE MbILUbIO Ha
CEKTOp HyKHOW BC (He nyTaTb C YCTaHOBKOM 3Ha4YKa akKTMBHOCTU), Nocne Yyero MHpopmaumsa no sTok bC
MOABUTCA CBEPXY HaZ, MPOLO/IbHBIM Npoduiem.

BbicoTa aboHeHTCKoOM CTaHUUU BbI6VIpaETCF| B BbiMagakouwem CnnCKe cnpasa Haa Nnpoao/ibHbIM I'IpOd)VII'IeM
n3 Ha6opa BbICOT, YKA3aHHOrO A/1A pacyeTa 30H MOKPbITUA B MeHt Tun u rnapamempsi pacyema -
MouwHocmb Ha npueme 8 HarnpasaeHUU sosdyx—3e/vmﬂ.
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& RadioPlanner 2.1 D:\Work\air-to-ground radio.rph

Ap Mogene pacrpocTpaHeHis pi
o0l Tvn v napameTpsl pacusTa
CpaBHeHme 30H NOKPLITUA
ti= ABOHEHTCKME CTaHLIN

£2 Cnown kapTel

& TexcTosein oTueT

® Pacuetsis mune_
[=] =g Cems MoBunsHoit ceRsn
-[3]"8" Tolmachevo aeroport
[ Kemerovo aeroport
(2] "8 Bamaul asroport
[=]“8" Gomo-Altaysk aeroport
[ Abakan asroport
[=1%" Novokuznezk asroport
[=] 8" Mukcon

< >

[T | 8+ |TopecTT
i WH$opMawa o npoekTe
{?} HacTpoitkia

FacueTsl & Touke:

¥ron mecta nyya: 0.705°

Tekywan BC 1 cextop
Bazosan cTaHumA: Gomo-Altaysk aeroport
Cextop: asumyT 0° BbicoTa nepea. anTeHHkl 20 m
KoopavwHate! Touku: N53°03°39.69" EB6°29'43.30"

e &8 ke 5

ABoHeHTCKaR cTaHuaR: | 1500 ~

D o

Oc;na_ﬁ_neHMeBcBoE-. npoctp. 116.2 a6, andp no_'repu_?_.?,tﬁ

0.5 45.6 811 76.4

916 106.9

| 258 |

| Novokuznezk aeroport (0°): -87.5 dBm; 94.9 km; 280°; H=3000m

x . . GllirhANAH
‘Received power Airto-ground link | Online ‘

PucyHok 58. Pacuemsbi 8 moyKe 015 a8UAyUOHHOU paduoceasu

HeKkoTopble OCOBEHHOCTM pacyeTa 30H MOKPbITUA ANA aBMaUMOHHOM pPaaMoCBA3N NpUBEAEHbl B

MpunnoxkeHun 1.
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PepakTop Moae i npensaTCTBUMA

RadioPlanner no3sonsieT co3aaTb NOJIb30BATENbCKYI0O MOAE/b NPENATCTBUIM NPU NOMOLLM BCTPOEHHOTO
peaakTopa MoAe v NPenaTcTBuiA. Mosb30BaTeNbCKAA MOLeNb NPENATCTBUA GOPMUPYETCA NyTEM 3aMEHbI
OTKOPPEKTUPOBAHHbIX MNoJsib30BaTeseM ob6sacTeld B UCXOAHOW MOZeNM npenatcTBuit. B KauvecTse
WCTOYHMKA [JaHHbIX A1A MO/Jb30BaTE/IbCKOM MOAeNM NpenaTcTBMi Mcnosb3yetcA 6asoBas Kapta C
aKTyaNbHON MHbOpPMaLMEN O 3aCTPOMKe U necax.

[0

YT106bl 3aNyCTUTb PEAAKTOP, HAXKMUTE KHOMKY =1 4a ocHoBHO naHenu nporpammsi.

9.' Penaktop Mogenn npenatcTeni

- 14v Goog»Satenite ' %.ﬁ.. & & < | D Iil
i ; ; e A _-"" . $: i

- ] x
o5 [Sal v
-

PucyHok 59. Pedakmop modenu npensmcmaeuli

KomaHzbl meHto opopmaeHbl B BUAE MaHEeAN MHCTPYMEHTOB. Mpu HaBeAEHMM HA KaXKAyl M3 UKOHOK
NoABAAETCA NOACHAOLLAA HAAMMUCD.

—N
[ ! - CTaHAapTHble MHCTPYMEHTbI paboTbl ¢ dpalinamm NoAUroHOB 3acTpolikn n necos *.plg Cospartn,
OTKpbITb, COXPaHUTb

13 H N N y
- Tekywuit Zoom (ypoBeHb AeTanmnsaumm) KapT TainloBoOro cepsepa KapTorpaduyeckoi
NOANOMKM;

Esri Topo =
- ba3oBas KapTa (KapTorpadpuyeckas nogoxKa);
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= BbIXO4 N3 peXxXnma pucoBaHMA NOJINTOHOB;

- HapMcoBaTb NOANTOH “OTKPbITOE NPOCTPAHCTBO”;

- Hap1coBaTb NOIUIOH “BoAHasA NOBEpPXHOCTL”;

- Hap1coBaTb NOAUroH “Jlec”;

- HapMcoBaTb NOANIOH “MpuUropogHan 3acTpoiika”;

- Hapu1coBaTb NOANUTOH “fopo/cKas 3acTpolika”;

- Hapu1coBaTb NOANUTOH “MN0THaA ropoacKan 3acTpoiika”;

- YAANUTb NONUIOH; ANA YAANEHUA NOIMTOHA BblbepeTe 3TOT MHCTPYMEHT U 3aTEM K/IUKHUTE
MbILLIKOW Ha NonnroHe (NoaMroHax) noAaneskalmx yaaneHuo.

> o HE P B M ¥

- YA43aJ/IUTb BCE NOJINTOHbI; yOanAeT BCe HAPMUCOBaHHbIE NOJsib30BaTeNIEM NMOJIUTOHDbI. o710 ,CI,GVICTBVIE

<&

MOXHO OTMEHWUTb NP NOMOLLUN KHOMKKU

&=

- OTMEHWUTb NocnegHee AeﬁCTBMe B peaaKTopeE,;

=

- BEPHYTb nocneaHee ,a,eﬁcmme B peaaKTope,

- npeo6pasoBaTb NOJZINTOHbI B NO/1b30BAaTE/IbCKYIO MO e/ib ﬂpeﬂHTCTBMVI;

- NOKa3bIBaTb 6a30BylO KapTy;
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- NOKas3blBaTb UCXOAHYIO MOAE/b NPEnATCTBUN;

|
Ba

- MOKa3blBaTb NMNOJIUTOHbl, HAPUCOBAHHbIE NOJZIb30BATE/IEM;

as

- MOKa3biBaTb MN0OJ/1b30BATE/IbCKYIO MOA4E/b HpenﬂTCTBMVI;

N2

- 3arpy3nTb UCXOAHYIO MOAENb NPEnATCTBMI B Npeaenax 061acTu sKpaHa;

X

-y43a/1UTb NOJ/1Ib30BATE/NIbCKYIO MO4eEe/b ﬂpenﬂTCTBMVI B npeaenax obnactu 9KpaHa;

TeKkywmnii zoom KapTbl MOXHO MEHATb MPU MOMOLLM MPOKPYYMBAHMA Koneca Mbiwun. OTobparkeHue
NUCXOAHOM W NO/JIb30BaTe/IbCKOM MoAesield NPenaTCTBUIA Ha KapTe HayMHAeTcs ¢ zoom He meHee 11.

%

Hasurauma no KapTe BbINO/IHAETCA Npu NOMoLHn NIeBOM KHOMKWU MbILIKU npu HaKaToM KHOMKe .B
pexmnme pucoBaHUA NOJIUMTOHOB KapTy MOXHO CABUIraTb NP NOMOLLM Ha*XaThA Ha KOJ1eCO MbllUNn.

HODHAOK pa60TbI NO KOPPEKTUpoOBKe MCXO,D,HOP’I moaenun I'Iperl‘r'ITCTBMl\;I COCTOUT U3 ABYX 3TANOB:
1. OTpMCOBKa NONUTOHOB ANA PA3/INYHDbIX Ka'reropuﬁ npenm‘cmuﬁ no 6asosou KapTe;

[na Toro, 4tobbl HAPUCOBATL NOAUTOH NPENATCTBUI HYKHOWM KaTErOPUN, KNIUKHUTE HA COOTBETCTBYIOLLLYIO
WMKOHKY, YKa3aTe/ib MbIlWW NPU 3TOM MOMEHAETCA Ha NepeKkpecTbe. YKaXKute nocneaoBaTe/lbHO KAMKOM
MbILLIM BEPLUNHBI MOAUTOHA, ANA 3aBEepLUEHUA PUCOBAHMA NOJIMTOHA HAXKMUTE HA NPABYO KHOMKY MbILIN.
3aTem MOXKHO MepexoamTb K OTPUCOBKE CAeayHOLLEro NOAMIoHa BbiIbpaHHOM KaTeropun. YTobbl CMEHUTD
KaTeroputo NPenATCTBUN — KINKHUTE Ha HYXKHYIO MKOHKY Ha NaHen MHCTPYMEHTOB. Mpun NoMoLLM NaHeu
WHCTPYMEHTOB MOXHO YAANATb OTAE/IbHble NOJIMIOHbI UM BCE NOJUIOHbI CPa3y, a TakkKe OTMEHUTb UK
BepPHYTb A0 10-TM gencTenil B peaaktope. PUcoBaHMeE TEKYLLErO NOJMIOHA MOXKHO NPEeKPaTUTb, HaXKaB Ha
KHOMKY Esc.

MpY OTPMCOBKE NOJIMIOHOB C/eAyeT yYUTbIBATb MX MEPAPXMIO, KOTOPasA YCUAMBAETCA eC/IM CMOTPETb Ha
MKOHKW KaTeropuit Ha NaHeiu MHCTPYMEHTOB C/ieBa HA MpaBo. TO ecTb, HanpuMmep, BHYTPU MOJIMIOHA
“OTKpbITOE NPOCTPAHCTBO” MOXHO HapMcoBaTb /ItO6ON M3 NONNIOHOB, @ BHYTPM NOJIMIOHA 1eca MOXKHO
HapMcoBaTb 3aCTPOWMKY /toboi KaTeropun. KOppeKTUpPOBKY MUCXOAHOM MOAEeNWN NpensaTcTBUN yaobHO
HauMHaTb C OTPUCOBKM MOJIMFOHOB “OTKPbLITOE MNPOCTPAHCTBO”, BHYTPU KOTOPbIX 3aTeM pPUCYOTCA
MOJIMTOHbI IeCa U 3aCTPOVKMK.

MONMTOHbI MOXKHO COXPAHWUTL A1 Aa/lbHENLIEro UCno/ib30BaHNUA B daline ¢ pacwmpeHnem *.plg

2. NMpeobpazoBaHne NONAUrOHOB B NO/b30BATE/IbCKYIO MOAENb NPENATCTBUIA;
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Ana I'IpE‘O6pa3OBaHMFI HapWnCOBaHHbIX MOJZIMTOHOB B MNOJ1b30BaTE/IbCKYIO MOoAdeNb I'IpE‘I'IﬂTCTBVII‘;I Ha*Xmute

Ha KHOMKY [ Ha NaHenn MHCTPYMEHTOB, NOC/e Yero nporpamma r|pe06pa3yeT NOZIUTOHbI B MaTpuuy
No/Ib30BaTE/IbCKOM moaenun I'IpEI'IFITCTBMﬁ. OTKOppeKTMpOBaHHbIe 3/1EMEHTDI MaTpuLbl
NMo/Ib30BaTE/IbCKOM Mo4eNn COXpPaHAKTCA B K3We HapAaay C VICXO,CI,HOVI ManVILI,en HpenﬂTCTBMﬁ.

Bbibop mogenun npenATcTBUI — UCXOLHOW MM MO/Ib30BaTE/IbCKOM, KOTopas OyaeT yumTbiBaTbCA Npu
pacyeTax v BbIBOAWTCA B KAYECTBE C/I0Sl HA KapTe OCYLLecTBAAeTCA B MeHi0 “Moaenb pacnpocTpaHeHus
pagnososH” B RadioPlanner.

Mp1 NOMOLLLM COOTBETCTBYIOLLMX KHOMOK NaHeNN MHCTPYMEHTOB PeAaKTopa MOMKHO BK/HOYaTb/BbIKOYATL
npocmoTp 6a30BOM KapTbl, CO34aHHbIX MOJIMIOHOB, @ TAK}Ke UCXOLHOW W MOJIb30BATE/IbCKON Mozesnei
npenaTcTBUN.

Mpu KOPPEKTUPOBKE MOAENM NPENATCTBUI CAeAyeT YUNTbIBaTb, YTO MUCMNOJIb3yemas B NPorpamme MoaeNb
pacnpocTtpaHeHus paguosonH ITU-R P.1812-4 npepgnonaraetr aeTtanusaumio umdpoBon mogenun ¢
paspelleHMem B AecATKM meTpoB. COOTBETCTBEHHO, HET CMbIC/1a OBPUCOBBIBATL OTAE/bHbIE 34aHUA U
OepeBba - A0CTAaTOYHO 0603HAYaTb KBapTasibl 3aCTPOMKMN U NECHbIE MAaCCUBbI.
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[Ipunoxenue 1. Popmatsl HEKOTOPBIX PaiijIOB

1.1 ®aiia c uHPopManuen o 3aTyXxaHUHU B KabGesisax feeders.txt

TekcToBbIn daiin feeders.txt c MHPpopMmaLMel 0 YaCTOTHO-3aBUCMMOM 3aTyXaHMM B Kabensx pasmelleH B
nanke c ycTaHOBJIEHHOM nporpammoit. MNonb3oBaTesib MOMKET A0NO/HUTL 3TOT pan MHbopmaumen o
HY}KHbIX Kabenax.

dain feeders.txt umeet npoctont popmar:

FSJ1-50A 1/4"

30 3.22
100 5.94
450 12.9
1000 19.7
2000 28.6
6000 53.2
10000 71.5

LCF12-50) D=1/2"

0.5 0.15
100 2.16
200 3.1
300 3.8
450 4.71
900 6.8
1500 8.97
1800 9.91
2300 11.35
3000 13.2
4000 15.5
8800 24.6
roe:

FSJ1-50A 1/4" — HanmeHoBaHWe Kabena, KoTopoe ByaeT NOABAATLCA B BbiNadalolem cnMcke Kabenei
30 —yvacrtoTa, Mly,
3.22 —3aTyxaHue B A4b/100 meTpoB Ha 3TOW YacToTe

Konnyectso nap 4acCtoTa — 3aTyxXxaHue anAa Kabens moxeT 6bITb NH0ObIM.
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IIlpunoxxkenue 2. OCOGEHHOCTH pacyeTa 30HBI MNOKPBITUA JJISA
ABUALMOHHOM PaAUOCBA3U

Ons onpeaeneHHon KoMbUHaLMKM Habopa UCXOAHbIX AaHHbIX (BblcOT 6a30BOM M aBOHEHTCKOM CTaHUMMA,
4acToTbl, MOLHOCTU M YPOBHSA Ha NpMemMe, BEPOATHOCTU NO BPEMEHM) HA 30HE PALMOMNOKPLITUA MOXKET
NoABMTCA NOJI0CA, NOKAa3blBatoOLLAA OTCYTCTBME CBA3M C 3343aHHONM BEPOATHOCTLIO (Ha Npumepe BHU3Y TaKan
noJsioca NPUCYTCTBYET Ha paccTosiHuM 117-137 Km B paananbHoOM HanpasaeHuu ot bC).

— & Bakvap M..;

Taidra
H
@ AWKKHD

slolnacheltlzeioport

JbavaTcrmi

e Cananp ¢
- Elﬁpacrmiépcmﬁ;q ‘---1\
L "
; JAPHHIK
P \-""J & p ‘..
e

aul,agroport
b HOBOANTARCK

3TO roBOPUT O TOM, YTO B 3TOI 30HEe abOHEHTCKaa CcTaHUuMA (neTaTenbHblA annapaT) byaeT HaxoAuTcs B

PRFARN N

30HE CUJIbHOTO B/IMAHWMA MHOFO/lY4EBOCTM M3-3@ OTPAXKEHWUA OT 3eMHOM MOBEPXHOCTWU, U BEPOATHOCTb
CBA3SW HECKONbKO noHu3mTcA. Mogenb ITU-R P.528-3 (02/2012), KoTopasa OCHOBaHa Ha moaenu
pacnpocTpaHeHua paanoBoaH IF-77 MupxapTa - AxoHcoHa (M.E. Johnson and G.D. Gierhart, The IF-77
Electromagnetic Wave Propagation Model, NTIA Sponsor Report FAA-ES-83/3, September 1983.),
cneumanbHo paspaboTaHHOW AN aBMAUMOHHOM pPagmMocBsA3M, YyuuTbiBaeT 3TOT 3ddeKkT. [paduk
3aBUCMMOCTM MPUHMMAEMOM MOLLHOCTM OT PACCTOAHMA AN PACCMATPMBAEMOro npumepa npuvseaeH
HUXe. Ha Hem BUAHO, UTO NpU BepoATHOCTN 95% Ana ypoBHs -88 dBm (-118 dBW) kKpusas nmeet nsrunb,
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KOTOpbIN M onpeaenser NpoBan B NPUHMMAEMOW MOLLHOCTM M COOTBETCTBYHOLLYIO MO/OCY Ha 30He
NOKpbITUA.

m}
Power Available Clear Graph |
Close Grph |

Free

95%
90%
59%
99.9%

99.99%
0.01%
0.1%
1%
10%

0000000000 OC

200 400

Disfance, km

ofnacTb Nonockl Ha 30He NOKpbITUA 95%

O6bI4HO NosBNEHUNE I'IOAO6HOI7I NON0Cbl HA 30HE NMOKPbITUA O3HAaYaET HE 3HAYUTE/NIbHOE, B nNpeaenax 5-7
NnpoueHTOB CHUXXeHNe BepOATHOCTU YyCTaHOBJ/IeHUe CBA3U B AaHHOP’I obnactun. Ha NpPakKTuKe I'IOLI,O6HOG
CHMnXXeHmne BepoATHOCTU CBA3UN B Hebosblwon obnactn B npeagenax 30Hbl MNOKPbLITUA MOXHO CYUTATb
Aonyctnmbim.

[na Toro, 4Tobbl y4ecTb 3TO AONyLLEHME Ha 30HE NOKPLITUA, CleayeT BbIMOAHUTb pacyeT ANsA cpesHedn
MOLLHOCTU NMPUHUMAEMOTO CUrHaNa (BePOATHOCTb MO BpemMeHU 50%) ¢ y4eTom AONOAHUTENbHOMO 3anaca
Ha 3amunpaHua B npeaenax 5-7 ab.

Mopens pacnpocTpaHeHWa pagoBonH

Twun mogenn pacnpocTpaHeHWA

(®) ITU-R P.528-3 + ITU-R P.526-14

MNapamMeTpbl MoasnM

Heofxo mambii NpoLEHT BREMEHM L
NononHUTENEHBIA 3aNac Ha 3aMUpaHWA il 5}

Mocne Yyero pesynbTaT pacyeTta ANA PacCMaTPMBAEMOrO Bbille NpUmepa byaeT BbIrNA4eTb TakK:
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[Ipunoxenue 3. [IpuMepbl MPOEKTOB AJis Pa3/IUYHbIX CeTell CBA3U M
BelllaHUs

B komnnekTe ¢ ﬂpOFpaMMOﬁ NOCTaB/IAETCA HECKOJ/IbKO NPUMEPOB NPOEKTOB A1A PA3/IMYHbLIX CUCTEM CBA3UN
1 BelaHnA.
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