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Oo61Me cBeAeHUA
Mporpamma npegHasHa4vyeHa Aasa pacyeTa Ha3eMHbIX PaAMOKaHaN0B TOUYKA-TOYKA M 30H CBA3M B AManasoHe
yactoT o1 30 MTl'y ao 50 I'Ty, Ha ganbHocTAx oT 1 o 1000 Km.

Mporpamma paspaboTaHa Ha A3bike Free Pascal B cpeae Lazarus gns onepaumoHHbix cuctem Windows u
Linux.

Mporpamma He TpebyeT npeaBapuTesibHbIX HACTPOEK W  WUCMOAb3yeT n/a pacyeToB 6HecnnaTHble
KapTorpadpuyeckne 6asbl Nt06Oro M3 YeTbipex NpoBalkiAepoB, BbIOMpaemoro nosb3osaTesiem, 6asbl AaHHbIX BbICOT
3emHolt nosepxHoctu Shuttle radar topographic mission (SRTM3), 6a3bl TMNOB 3emHoOl nosepxHocTu Land Cover
(LCV) 1 cnpaBouHble ¢ainbl MexayHapogHoro Coto3a DNeKTpoCBaA3N.

basbl gaHHbIX 3arpy»akTca ot4e/1IbHO OT NPOrpaMmbl U XPaHATCA B Nanke GeoData, co,u,epmau.l,eﬁ noananku:

o |TU;
e SRTMS3;



e LCV;

e Cache (copepkuT Kaw KapTorpaduyeckux TalnoB B QopmaTe png K KOTOpPbIM Mporpamma
obpawanacb B npouecce paboTbl, YTO YCKOPAET PUCOBaHME KapT M MOXKeT obecneyntb Mx
oTOOpayKeHWe Npu OTCYTCTBUM LOCTYNa K MHTEPHETY).

Bbasbl gaHHbIX NOCTABAAKOTCA B NOJHOM BapuaHTe AN BCEro 3eMHOro wapa (okono 15.5 N6aiT) unm TonbKo
[O1A CeBepo-BOCTOYHOro YeTBepTbllapusa 3emnm (okono 7.5 F6awr).

MeToanKka pacyeToB peanusyetr pekomeHgauum MCI-R P.2001-5, yHmBepcanbHaa mogenb Ha3eMHOro
pacnpocTpaHeHna pPaguoBOaH ANA WMPOKOro npumeHeHna B nonoce yacrtot 30 Mly, — 50 My, noamogens 1 —
HOpMaJIbHOE pacnpocTpaHeHMe.

KoMIJIEKT NOCTaBKH
Mporpamma MNocCTaBAAeTcA B BUAE PA3/INYHbLIX apXMBOB A/1A PA3/UYHbBIX OMNEpaLMOHHbIX cuctem. Apxus
conepxut nanky RCP_Ne sepcuu. B nanke:

e RCP_Ne Bepcun.exe (ucnonHsemniit dpaiin ana Windows) nam RCP_Ne Bepcun (McnonHsemblit daiin
ana Linux).

e rcp.cfg (dbain KoHOUrypaumm nporpammbl).

e GeoData.cfg (paiin ana xpaHeHUA HGOPMaLUM O MECTONOIOKEHUM Nanku GeoData).

e dain ReadMe.txt.

e [anka help (KpaTkoe pykoBoAcTBO).

e [anka ID (pekomeHAayeTcs, HO He 06A3aTeNbHO, AN1A XpaHeHUA ¢pannoB UCXOAHbIX AAHHbIX).

¢ [lanka Reports (pekomeHayeTcs, HO He 06A3aTeNIbHO, ANS XPaHEHUA OTYETOB).

e [lanka tmp Ans BpEMEHHOro XpaHeHWUs pa3apXnMBUPOBaHHbLIX ¢palinos 6a3 AaHHbIX.

YcTraHOBKa nporpaMMal
PasapxmnBMpoBaTb CKaYaHHbIe pali/ibl Ha }KeCTKUIA AUCK.

3anyctutb RCP_No Bepcun.exe (RCP_No Bepcum B OC Linux), ecan BCnabIBET OKHO Bbibopa NyTWM K nanke
GeoData, BbI6paThb ero.

OnucaHue nporpamMmmsl
Mporpamma MMeeT NPOCTON OAHOOKOHHbIN MHTepdeinc (puc. 1) pasmepom 1280x720 nuKkcenei, KOTOpbIA
OTKPbIBAETCA B TOM COCTOAHWUM, B KOTOPOM Nporpamma bbina 3akpbiTa.

Mocne 3arpyskn 6a3 CTaHOBMUTCA AOCTYMHbIM BbIGOP pexnmos pacuyeta. Mpu Bbibope KapTbl BbICOT Ha MecTe
Tonorpadpuyeckon KapTbl OTOBparkaeTcsa KapTa BbICOT (puc. 2).
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Puc. 1. OkHO mporpaMMslI ¢ OTKpBITOI kapToii OpenStreetMap.
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Puc. 2. OxkHO MporpaMmel ¢ OTKPBITOIi KapTOii BHICOT.

MeH1I0

daiin

e OTKpbITb dpaiin UL, (NpeaBapuTeIbHO COXPAaHEHHbIN dalin UCXOAHBIX AaHHbIX).



e CoxpaHutb ¢aitn UL (McxofHbIX AaHHbIX). PekomeHpayeTcAa coxpaHATb B nanke ID, Ho 3Ta
pekomeHAaumuAa He obnA3aTeslbHA M UCXOAHblE AaHHble MOTyT OblTb COXpaHeHbl B At06omM yaob6HOM
mecrTe.

e CoxpaHutb otuet (B popmaTte html aBTOMaTMUECKM OTKpbIBatOLWMIACA B Bpay3epe No yMOIYaHUIO, U3
KOTOPOro OH MOXeT bbiTb pacneyataH B ¢dopmate pdf mam Ha npuHTepe). PUCYHKU coxpaHAlTCA
OTAENbHO B pOpmaTe jpg C UMEeHeM, NPUCBOEHHbIM OoT4eTy U Homepamun 0, 1 n 2. PekomeHayetca
COXPaHATb B NanKke Reports, HO 3Ta peKkomeHAaumaA He 06A3aTeNibHa M OTYET MOXKET ObITb COXPAHEH B
nobom yaobHom mecre.

e Bbixog (M3 nporpammbl). Mpu BbIXOAE COCTOAHME MNPOrpPammbl CoxpaHseTrca B danne rcp.cfg,
KOTOPbIA OTKPbIBAETCA NP 3aMycKe Nporpammbl.

Tunossie U/1
Paap,en coaepXKUT TMnoBble NCXoAHble AaHHbIe ANA Pa3/INYHbIX AMaNa30HOB BOJIH:

e MB (meTpoBble BOJHbI).

e [MB (aeummeTpoBble BO/HbI).

e CMB (CaHTMMETpPOBbIE BO/HbI).

e MMB (MUNIMMETPOBbIE BOJHbI).

Tunosble Habopbl UCXOAHBIX AAHHbIX MOTYT CNYXKWUTb B KayecTBe OCHOBbI 4/1 BBOAA PeasibHbIX MCXOAHbIX
[AaHHbIX COOTBETCTBYIOLLEr0o AMana3oHa, a Takxe A1a 6bICTPoi NpoBepKM GpYHKLMOHMPOBAHUA MPOrpPammbl.

IIpoBangep
Pasgen cnyxuT ana Bblbopa npoBaigepa Kaptorpaduueckoro cepsuca. [lpumepbl KapT OT BCex
npoBanaepoB NpeacTaBAeHbl Ha puc. 3..6.
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Puc. 6. Virtual Earth Bing.

UHCTpYMEeHThI
AononHurtenbHble npenAartcrema - d)opN\a AnAa BBoAda AOMNO/JHUTENbHbIX I'IpEI'IFITCTBMﬁ Ha Tpacce CTaHuuA 1-
CTaHUHA 2. an pacyeTe 30H CBA3UN HE Y4YUTbIBAKOTCA.

Nﬁ Beog AononHMTEnEHE

Beeguie JaHHbIe NPEnATCTEMA [HaurHaA oT craHykm 11,
N2 runa npenarcremnsa:
1 - pacTUIEABHOCTL,
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3 - peased.
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Puc. 7. (I)opma JJis BBOJAA JOIMOJITHUTEC/IBHBIX l'[pel'lﬂTCTBHfI.

MepecueT KoopaUHaT (13 bopmaTa rpas-MUH-CEK B AECATUYHBIN M 06PaTHO).

Nﬂ Mepecyet koopgMHaT

rpaj MHH ceK JAECATMYHAA Jpobb

|55 | |30 | |30 | a— |55.5083333333333

A4 3.4 W 10,1, U3MEHMTB 3HAK Jpobu Ha '-'.

Puc. 8. ®opma 1151 mepecyeTa KOOPAMHAT.

OcnabneHune B cB0604HOM NPOCTPaHCTBE.

AneHKe B CEOROAHOM NPOCTRAHCTEE

Hacrora, Ty
Paccroanme, km

Puc. 9. ®opma a1t pacuera oci1adjieHHsi CHTHAJIA B CBOOOJHOM NMPOCTPAHCTBeE.

120.0 4B

Deuunbennbl (nepecuyet aeumben B pasnnyHbie dopmatbl). [na pacyeta A0CTaTOYHO BBECTU 3HaYeHUe B O4HO
nose, oCTa/bHble PaccyUTbIBAOTCA aBTOMATUUYECKM.
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Puc. 10. ®opma nns nepecyera genuden.

CrpaBka
KpaTKoe pyKoBOA4CTBO, OTKpbIBaloLeecs B bpay3epe no ymonyaHuio.

O nporpamme (puc.11).

"MaaHWpoBLWKMK pagruoceazn’”
{RadioCommunicationPlanner )
v.1.00 aBrvcr 2025.

Mporparara gas pacuera pa, M 30H
B gWanazoe ot 30 MMy go 50 MMy

ABTOPCKME Npaga (c): 000 "AATATEA", 2025.
Bre Npaga 3auMueHsI.

Ha ocHobe Pexomengaumnii MC3-R:
P.2001-5 {08/2023) - nogmoaenb HOPMAALHOrO PACAPOCT PAHSHMA .

http./fwww.datatel.riu/  Texnogaepria: rep_support@datatel.ru

Puc. 11. O nporpamme.

Pa6oTa c nporpamMmMmon

IlepBbI# 3Tal - BBOA, UCXOAHbIX AaHHBIX.

Mocne 3anycka nporpaMmbl OHa OTKPbIBAeTCA B TOM COCTOAHWMM, B KOTOpom 6blia 3aKpbiTa. Ecan
mecTononoxeHue nanku GeoData oT/iMyaeTca oT 3anncaHHoro B gainne geodata.cfg, nporpamma nonpocut yKasatb
€e MEeCTOMOJ/IOXKEHME.

McxoaHble AaHHble BBOAATCA:

®  BPYYHYO, B COOTBETCTBYIOLLEN NaHeNN,
® 13 3apaHee COXPaHeHHOro ¢aina UCXOAHbIX AAHHbIX,
e 13 TMnosbIx (Tunosbie NA).

KoopanHaTbl CTaHUMIA BBOAATCA:

e Bpy4yHylO B COOTBETCTBYIOLLEM NOJIE.

e [lpaBbiM KNIMKOM Ha KapTe. [na 6onee TOYHOro onpefeneHMa MecTonoNoXeHus uenecoobpasHo
YMEHbLWMUTb MacwTab, a 3aTem yBeAMYNTb ero Takum ob6pasom, 4Tobbl 06e cTaHuumM Bbinn BUAHbLI Ha
KapTe.

Bsoa napameTpos pa,a,moo6opy,a,osaHMﬂ [OCTaTOYHO oyeBuaeH. lNpeaenbl BBOAUMBIX UCXOAHbIX AAHHbIX
BbiCBEYMBAIOTCA NPU HaBeaeHUU KypCOopa Ha COOTBETCTBYyHOLlEE OKHO BBOAA. CﬂeAVET MMmeTb B BUAY, 4YTO B
nporpamme nogpasymesaeTca NCnosib3oBaHMe Ha CTaHUUAX O,EI,HOVI npmeMonepep,alou.l,eﬁ dHTEHHbI 1 HE BBOOATCA
OTAeNIbHO NapameTpbl 3aTyXxaHMUA CUIHANA B PaANOYaCTOTHOM TpakTe. Ecam ncnonb3yoTca oTaenbHble nepeatouime
N NpnemHble aHTeHHbI, ChedyeT NPOoCYUTaTb PpaanOKaHaNa C/ieBa-HaNpaso, BBOAA YyCUNEeEHNE nepe,a,alom,eﬁ dHTEHHbI
ANA CTaHumMn 1 n ycnnexHume I'IpVIeMHOVI AHTEHHbI ANA CTaHuMK 2, a 3aTem cnpaBa-Haneso, C TOYHOCTbIO 40 HaO60pOT.
NMoTepu curHana B pagvovyacTOTHOM TpaKTe caedyeT yyuuTbiBaTb Npu BBOAE KO9¢)¢MLI,MEHT3 YCUNeHNA aHTEHHDbI,
YMeHbLUAaA ero Ha BEJIMYNHY 3TUX NOTEPbDb.



KO3¢¢)MLI,M€HT YCUNEHUA aHTEeHHbl BBOAUTCA ONA HANpPaB/ieHWA Ha COCeAHIO CTaHUMIO. ECANM aHTEHHbI He
Hanpas/1€Hbl rNMaBHbIM NENECTKOM APYr Ha Apyra, cieayeTt CKOPPEKTUPOBATb 3HA4YEHNE B COOTBETCTBUUN C d)OpMOﬁ
Anarpammbl HanpasaAeHHOCTU.

BTopoi 3Tan - npoBeAgeHUe pacyeToB.

[na nposegeHuA pacyeToB HeobxoaMmo 3arpysvTtb 6asbl (BbICOT M TUMOB MECTHOCTM). Yem meHblle
maciuTab, Tem 6bicTpee rpysatca 6asbl M NpoBoAaTca pacyeTtbl. Mpu macwtabe 25 KM/CcM Ha KOMMbloTepe cpeaHen
NPOM3BOAMUTENIbHOCTM 6asbl rPy3ATCA OKONO 1 MMHYTbI. B BbICOKMX WIMPOTAx Bpems 3arpysku M pacyeToB 6onblue,
YeM B HU3KUX.

lanee ranouxkoi cnegyeT BbIGpaTb HeobxoAMmble ANA pacyeTa pesyabTaThl U, MpUM HeobXoAMMOCTH,

BK/TIOYNTb BMECTO TOMNOKAPTbl KapPTy BbICOT N NPOBECTU pPaCHEThI. |_|Ol'|y‘-IEHHbIe Pe3yibTaTbl NOKa3aHbl Ha PUC. 12.
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Puc. 12. Pe3yJabTaThl pacyera paJnoKaHaJja H 30H CBSI3H.

Tonorpadpuueckas KapTta, MoXeT bbiTb 3aMeHeHa Ha KapTy BbICOT HaxaTvem KHonku Kaprta Bbicot. Ha puc.
13 noKasaHbl Te e pe3ynbTaTbl HA KapTe BbICOT.
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Puc. 13. Pe3yabpTaThl pacuera pagnoKaHAJIa U 30H CBSI3M HA KapTe BHICOT.

PekomeHayeTcs NMPOBOAMTL pacyeTbl KaHana M 30H CBA3M Mpu macwTtabe KapTbl He 6osee 25 Km/cm, a B
NPUNOAIAPHBIX LWMPOTAX eLLle MeHbLUE, B MPOTUBHOM C/ly4ae BpeMa pacyeTa MOXKeT 6biTb oveHb 6oabwnm. B ntobom
C/lyyae, YeM MeHbLLEe MacluTab KapTbl (MeHbLUE KM Ha CM), Tem BbiCTpee NPOBOAATCA PacYeThbl.

Cnpasa cBepxy usobpaskeH npodunb Tpacchl. 3eeHbIM NMOKa3aHa PaCcTUTEIbHOCTb, KOPUYHEBBIM — 34aHUA, B
TOM 4MC/Ie AONONHUTENbHO BBEAEHHbIE B pa3aesie MHCTpyMeHTbI/JonoaHUTeNbHbIE NPENATCTBUA.

Ha HMKHem rpacl)MKe NMOKa3aHbl 3Ha4YeHMA 3anaca Ha NoOMexXNn.

30HbI cBA3U, anauncong PpeHens n 3anac Ha Nomexu Ansa 1-n cTaHUMM OTOBPAXKAOTCA KPacHbIM LBETOM, a
Ana 2-i cTaHuMn — puonetosbim.

Mog, 30HOW CBA3KM MOHMMAETCA YaCTb 3€MHOM MOBEPXHOCTU, KyAda MOXKET BbiTb NOMeLLeHa coceaHAA CTaHLMA
n roe byget obecneyeHa CBA3b C 3arMacom Ha nomexu He meHee 0 ab. Mpu 3TOM cuUMTaeTCA, UYTO aHTEHHbI
Hanpas/ieHbl FNaBHbIM 1€NEeCTKOM B HanpasaeHun coceaa.

Mocne pacyeTa KaHana Ha 3e1eHOM NaHenn AONONHUTE/IbHO K KOopAMHATaM Kypcopa oTobparkaeTcs BbicoTa
M TN NOBEPXHOCTU TOYKM, B KOTOPOI HaxoamMTCA Kypcop, a Tak:Ke 3Ha4YeHus 3anaca Ha NoMexu B 3TOM TouKe.

BBeAeHHble MCXOAHbIE AaHHbIE MOYHO COXPaHUTb B oTAebHOM daiine (Painn/CoxpanHuTb dan U).

TpeTuii 3Tan - aHa/Iu3 pe3y/IbTaTOB.

McxoaHble AaHHble MOXHO WM3MEeHUTb B COOTBETCTBYHOLWLUX NOJAX WU Ha KapTe. Ecan Ha KapTe yXe
OTO6pa)~KeHbI pacCynTaHHble 30HbLI CBA3U, Cnegyetr OYUCTUTb KapTy M CHOBa 3arpys3untb 6asbl. Ecnn 30HbI He
pucoBannCb paHee U NonoxeHne 1 macwTab KapTbl HE MeHANNCb, KapTy MOXXHO He O4YNLLaTb.

Mpy OTCYTCTBUM [OCTyNa K WMHTEPHETY M OTCYTCTBUM Tpebyembix KapT B Kalwe (3TO ciayyaerca Koraa
Tpebyemblli y4aCTOK He OTKPbIBA/ICA paHee) MporpaMma COXpaHaeT BOSMOXKHOCTb pacyeTa paMoKaHana.



MonyueHHble pesyabTaThl NPU HEO6XOAMMOCTM MOrYT BbITb coxpaHeHbl B otyeTe (®aiin/CoxpaHuTb otuer) B
dopmaTte html, aBTomaTMyeckM OTKpbiBaemMomM B Bpay3epe NO yMONYaHWUIO, OTKYAA MOKeT bbiTb pacnevyaTaH Ha
dur3nYeCcKoM UM BUPTYabHOM NpuHTepe (Hanpumep B popmaTe pdf).

O0C06GEeHHOCTH MPOrpaMMBblI
Mporpamma He paboTaeT Npu nepexoge Tpacchl Yepe3 mepuamaH 180 rpaaycos (ropHble palioHbl Konbimbl,
ocTpoBa dPuaxn).

M3-3a oTcyTcTBuA B cBob6ofHOM foctyne dalinos SRTM3 Ha oTaenbHble paloHbl 3emau (0TAeNbHbIE PAaiOHbI
HOkHOM AmepuKKM, BocTouHo CnburpK, BO3MOXKHO M ApYyrux) OTobpaskeHne KapTbl BbICOT M pacyeT paguoKaHana ann
HUX HEBO3MOMHbI (pnc.14).

Puc. 14. Jlnst yacTy MeCTHOCTH (TeMHO-3ej1eHasi 00J1aCTh) OTCYTCTBYIOT (paiiibl SRTM3.

BO3MOMHbl 3HauMTe/IbHble MOrPELIHOCTU PACYETOB MNPW MPOXOMKAEHUM Tpaccbl Hag ropodamu (M3-3a
HeToYHoCTel dalinoB noacTunatoLLel nosepxHoctn LandCover ana ropoaos).

[ecaTnyHbIn pasgenutenb — TOYKa.

PCKOMEHAaHI/II/l I10 UCITOJIb30BAHHIO IIPOTrPpaMMbI

[na 6bonee TOUHOrO onpeneneHns MeCTOMNOJIOKEHUA CTAaHLMWM HA KapTe HEOOXOAMMO YBEANYUTL MAcLITab,
BblO6paTb NPaBON KHOMKOM MbIWM HOBOE MECTOMOJIOXKEHNE, @ 3aTeM, YMEHbIUMB MaclwTab Takum obpasom, 4Tobbl
06e cTaHUMM BbINN BUAHBLI HA KapTe, NOBTOPUTbL pacyer.

[na peTtanbHoro npocmoTpa ¢pparmeHTa TpPaccbl Ha PUCYHKE ciaeayeT BblAeNUTb NEeBON KHOMKOW MbilLK
NPAMOYIOJIbHUK M HA PUCYHKe OTO6PasuUTCA BblAeNEHHbIW YYacTOK B yBE/IMYEHHOM MacwTabe. Bo3BpaT K nosHomy
N306paXKeHMIO OCyLLECTBAAETCS MOBTOPHbLIM K/IMKOM Ha PUCYHKeE.
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Puc. 15. YBeuueHHbIi (pparMeHT Tpacchol.
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