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1. O6mMe cBeJeHuA
Mporpamma npegHasHa4vyeHa a5 pacyeTa Ha3eMHbIX PaAMOKaHaN0B TOUYKA-TOYKA M 30H CBA3M B AManasoHe
yactoT ot 30 Mrl'y, go 50 My Ha ganbHocTAX oT 1 4o 1000 kKm ' ycnosuaAx Bos3gencteuns cpeacts P36 n nx otcytcTeums.

Mporpamma paspaboTaHa Ha fA3bike Free Pascal B cpeae Lazarus ans onepauuoHHbix cuctem Windows u
Linux.

Q)VHKLI,MOHaI'IbeIe XAPaAKTEPUCTUKN MNPOrpamMmmHOro obecneueHus:

e PacyeT pagMoKaHana TOYKA-TOYKA.

e PacyeT 3anaca Ha NOMeXM BAOJIb TPACCbl PAacNpPOCTPaHEHMA.

e PacyeT 30H CBA3N CTaHUMNA.

e PacyeT BO3MOMKHOCTEN OOHapyKeHMsA U nogassieHunsa cpeactsom PIb.

! HdanbHocTb 1000 KM geKnapupoBaHa B MCNonb3yemon metoamke pacdetos MCI-R P.2001-5, YHMBepcanbHaa moaesnb
Ha3eMHOro PacnpoCTPaHEHNA PaLMOBOH A/A LWMPOKOro NpuMeHeHuA B nonoce Yactot 30 Mly — 50 Iy, oaHaKo pacyeTbl Ha
panbHocTtax 6onee 300 KM TpebyOT o4eHb BONLLLIOTO BPEMEHM U HE peKOMEHAYOTCA. (3HaYeHMe WKaAbl macluTaba Ha KapTe He
6onee 50 Km).
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e Pacuet 30H 06Hapy>KEHVI‘r'I M nogaBneHuA.

Mporpamma He TpebyeT npeaBapuTesibHbIX HACTPOEK W WUCMOAb3yeT ANsA pacdeToB bHecnnaTHble
KapTorpaduyeckme 6a3sbl 1106Oro M3 yeTbipex NpoBanaepos, BbibMpaemoro nosb3oBaTesnem, 6asbl A4aHHbIX BbICOT
3emHolt nosepxHoctu Shuttle radar topographic mission (SRTM3), 6a3bl TMNOB 3emHoli nosepxHoctu Land Cover
(LCV) 1 cnpaBouHble ¢panabl MexayHapogHoro Coto3a INeKTPoCBA3M.

MpumeHseMble B Nporpamme BbillenepeymcneHHble 6asbl M KapTorpadumyeckme gaHHble MCNONb3YHOTCA Ha
OCHOBaHWM OTPbITbIX AMLEH3UI (cm. Tabanuy 1), cBoboaHo, 6e3 onoBeleHNs BnagensLes 6as n 6e3 perncrpauum.

Tabnnua 1.

HasBaHue 6asbl Appec ona ckaymsaHuA JlMueHsuna Appec nnueHsum
SRTM3 — Shuttle https://srtm.csi.cgiar.org/srtmdata/ | Open Data
radar topographic Commons https://opendem.info/srtm download contours/
mission Open Database

License (ODbL)
LCV — Land Cover https://www.ve2dbe.com/geodata/ | CC BY 4.0 https://www.researchgate.net/figure/Land-Cover-Value-LCV-
Value map-of-Hungary figd 336245794
Openstreetmap ODbL

https://opendem.info/srtm download contours/

Google Maps,

Google Satellite Google General | https://about.google/brand-resource-center/products-and-
guidelines services/geo-guidelines/

Virtual Earh Bing Service Level https://www.microsoft.com/licensing/docs/view/Service-Level-
Agreement for Agreements-SLA-for-Online-Services?lang=1&year=2023
Microsoft
Online Services
(Ww)

ITU https://www.itu.int/rec/R-REC-P Het

Basbl AaHHbIX 3arpy»KaloTca OTAE/NbHO OT MPOrpaMmbl M XpaHATCA B Nanke GeoData, cogepskallieit nognanku:

o |TU;
e SRTMS3;
o |LCV;

e Cache (copepXuT Kaw KapTorpaduyeckux TalnoB B ¢opmaTe png K KOTOpbIM Mporpamma
obpawanacb B npouecce paboTbl, YTO YCKOPAET PUCOBaHME KapT M MOXKeT obecneyntb Mx
oTO6paXKeHWe Npu OTCYTCTBUM AOCTyNa K MHTEPHETY).

ba3bl AaHHbIX MOCTaBAAIOTCA B BapuaHTe AJ1A CEeBepO-BOCTOYHOro yeTsepTbluapua 3emau (7.5 T6awnt) u
OO0MNOJIHATENIbHOTO apXmBa AN 3anafHOro U 03KHOro nosywapuia (8.5 réanr).

MeToanKa pacuyeToB peanusyetr pekomeHgauum MCI-R P.2001-5, yHmBepcanbHaa MOAeNb HA3eMHOro
pacnpocTpaHeHna pPaguoBOaH ANA WWMPOKOro npumeHeHna B nonoce yactot 30 Mly, — 50 My, nogmogens 1 —
HOpMasibHOe pacnpocTpaHeHue. [na pacyeTa AOBYX/JYy4E€BOrO PaACNpPOCTPAaHEHUA MCNOAb30BaHbl MOAXOAbI,
peannsoBaHHble B meToauke ITM JloHran-Paica.

2. UcTropus Bepcui
v.1.00 - aBryct 2025 - penus.

v.1.01 - ceHTabpb 2025 - BBEAEHO INLEH3NPOBaHME NPOrPaMMbI.



https://srtm.csi.cgiar.org/srtmdata/
https://opendem.info/srtm_download_contours/
https://www.ve2dbe.com/geodata/
https://www.researchgate.net/figure/Land-Cover-Value-LCV-map-of-Hungary_fig4_336245794
https://www.researchgate.net/figure/Land-Cover-Value-LCV-map-of-Hungary_fig4_336245794
https://opendem.info/srtm_download_contours/
https://about.google/brand-resource-center/products-and-services/geo-guidelines/
https://about.google/brand-resource-center/products-and-services/geo-guidelines/
https://www.microsoft.com/licensing/docs/view/Service-Level-Agreements-SLA-for-Online-Services?lang=1&year=2023
https://www.microsoft.com/licensing/docs/view/Service-Level-Agreements-SLA-for-Online-Services?lang=1&year=2023
https://www.itu.int/rec/R-REC-P

v.1.10 - okTA6pb 2025 - fobaBneH pacyeT pagMoKaHana B ycnosusax PIb.
v. 2.00 — gekabpb 2025:

e no6aBneH pacyeT ABYX/Y4EBOro PacNpPoCTPaHeHNa Ha OCHOBe MeToAMKK ITM JloHrnun-Palica;

e pobasneHa popma Bxoaa B Nporpammy, no3sonawowas paboTatb B TeueHMe TECTOBOIo nepuoda 6es
NMLEH3NYK;

®  MCMNpaB/ieHO HEKOPPEKTHOE NpPeCcTaBieHne BOAHbIX NOBEPXHOCTEN Ha rpaduKax.




3. KoMmnieKT nocTaBKH
Mporpamma MOCTaBAAETCA B BUAE Pa3/IMYHbIX apXMBOB AJIA Pa3/IMYHbIX ONEPaLMOHHbIX cucTem. ApxmBs
cogepxut nanky RCP_200. B nanke:

e RCP_200.exe (ncnonHaemblit pann ana Windows) uam RCP_200 (ncnonHaembii paiin gns Linux).
e rcp.dat (dbann KoHbUrypaumm nporpammbl).

e GeoData.dat (dpaitn ana xpaHeHusa MHPopmMaL MM O MeCcTonosioXKeHun nanku GeoData).

e Manual.html (KpaTkoe pykoBoacTBO).

e ReadMe200.txt.

e [lanka ID (pekomeHAyeTcA, HO He 0b6A3aTeNbHO, ANA XPaHEHWUA GaltNoB NCXOAHBIX AaHHbIX).

¢ [lanka Reports (pekomeHayeTcs, HO He 06A3aTeNIbHO, AN5 XPaHEHWUA OTYETOB).

e [lanka tmp a8 BpeMeHHOro XpaHeHWs pa3apxmMBMpPoBaHHbIX panaos 6a3 faHHbIX.

[ns paboTbl nporpammbl Heobxoanm dain nnueHsum, npuobpetaembivi B 000 « AATATE ».




4. YcTaHOBKA IPOrpamMMbl
CKkauatb ¢aiin guctpmnbyTrea 41a COOTBETCTBYIOLWEN onepaLMOHHON CUCTEMDI.

CkauvaTb 6a3y GeoData.zip, npu HEO6XO4MMOCTU PAcYETOB B 3aMagHOM W IOKHOM NOYLIAPUM CKaYaTb
Takke 6a3y GeoData_add.zip.

3. PasapxmMBMpOBaTb CKaYaHHbIe palifibl Ha }KEeCTKNI AMCK (BO3MOXKHa TaKKe paboTa ¢ USB). ObpaTute
BHMMaHMe Ha To, YTO nanku B cocTaBe GeoData TakKe 3aapXMBUPOBaHbI U UXC/leayeT pa3apXmMBMpoBaThb
8 nanky GeoData.

4. 3anycTuTb UcnonHsaeMbln dain. NMpu nepsom 3anycke Nporpamma NonpoCcUT yKasaTb NyTbK Nanke
GeoData. TakKe npu nepBoM 3anycKe 1 3arpy3Ke KapTbl aBTOMATMYECKM co3aaeTca nanka Cache B nanke
GeoData, KoTopas CAYKUT ANA XPaHEHWUA CKaYaHHbIX Tali10B KApT, YTO CHUXKAET BPeMsA UX 0TobpaKeHuMA
M N03BONSET OTOOPaXKaTb MOBTOPHO OTKPbIBAaEMble KapTbINpPW OTCYTCTBMM JOCTYNA K UHTEPHET.

5. [pu OTCYTCTBUM IMLLEH3UMN NPOTrPaMMa AOMYCKaeT UCMOJIb30BaHWE B TeYeHUe MecsLa, AeMOHCTpUpys
3aCTaBKy C HaNOMMHAHWEM O HEOBXOAMMOCTU NPUOBPETEHNA NNLLEH3UM.

6. [Mocne npuobpeTeHnsa MMLEH3NK ee cneayeT nepemmeHoBaTh B lic.lic M ckonnpoBaTb B NanKy ¢
nporpammoit RCP_200. MNMocne 3Toro 3actaBKa NoABAATLCA He byaer.

7. [Mpu 3anycke NporpaMmbl OHa OTKPbIBAETCA B TOM COCTOSIHMM, B KOTOPOM Bbl/1a 3aKpbITa.

JenHcrannauma nporpammbl

Ana AenHcTannaumMm Nnporpammsl HEO6X0AMMO Y A4aNNUTbL Nanky nporpammbl RCP_200 1 nanky ¢ reogaHHbIMU
GeoData. H1Kakux fonoIHUTeNbHbIX AeNCTBUIM He TpebyeTca.




8. Onucanue nporpaMMbl
Mporpamma MMeeT NPOCTO OAHOOKOHHbIM UHTepdenc (puc. 1) pasmepom 1280x720 nuKcenen, KOTOpPbIM
OTKPbIBAETCA B TOM COCTOSIHUU, B KOTOPOM Mporpamma 6biia 3akpbiTa.

Mocne 3arpysku 6a3 CTaHOBUTCA AOCTYMHbIM BbI6Op pexkumoB pacyeTa. MNpu Bbibope KapTbl BbICOT HA mecTe
Tonorpaduyeckomn KapTbl OTOBparkaeTcsa KapTa BbICOT (puc. 2).
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Puc. 1. OkHo nporpaMmsl ¢ OTKpBITOI KapToii OpenStreetMap.
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Puc. 2. OkHO MporpaMmebl ¢ OTKPBITOIi KapTOii BHICOT.




9. MeH10

dain

e  OTKpbiTb dpann UL (npeaBapuTenbHO COXPaHEHHbI pann UCXOAHbIX AaHHbIX).

e CoxpaHutb ¢aitn UL (McxoAHbIX AaHHbIX). PekomeHayetcAa coxpaHATb B nanke ID, Ho 3Ta
pekomeHAauuAa He obnA3aTesibHa M UCXOAHblE AaHHble MOTyT OblTb COXpaHeHbl B At06OM yao6HOM
mecTe.

e CoxpaHutb otuet (B popmaTte html aBTomaTMuecKn OTKpbIBatoLWMIACA B Bpay3epe No YyMOIYaHUIO, U3
KOTOPOro OH MOXeT bbIiTb pacneyaTtaH B dopmate pdf mam Ha npuHTepe). PUCYHKU coxpaHAwTcA
oTaenbHo B ¢dopmaTe jpg C UMEHEM, NPUCBOEHHbIM OT4YeTy M Homepamum 0, 1, 2, 3 n 4.
PekomeHayeTcs coxpaHATb B Nanke Reports, HO 3Ta peKomeHAauma He 0b6A3aTenbHa U OTYET MOXKET
6bITb cOXpaHeH B Ntobom yaobHom mecTe.

e Bbixog (13 nporpammbl). Mpu Bbixo4e COCTOAHWE NPOrpPaMmbl coxpaHsaeTcs B ¢aine rcp.cfg,
KOTOPbI OTKPbIBAETCA MPU 3aMycKe Nporpammbl.

Tunossie U/]
Paap,en coaepXUT Tmnosble NCXoaHble AaHHble ANA Pa3/INYHbIX AMaNa30HOB BOJIH:

e MB (meTpoBble BOAHbI).

e [MB (aeumMmeTpoBble BO/HbI).

e CMB (CaHTMMETpPOBbIE BO/HbI).

e MMB (MMNIMMETPOBbIE BOJHbI).

Tunosble Habopbl UCXOAHbIX AAHHbLIX MOFYT CAYKWUTb B KayecTBe OCHOBbI A4 BBOAA PeanbHbIX UCXOAHbIX
[aHHbIX COOTBETCTBYIOLLLEIO AMana3oHa, a TakyKe 419 NPOBepPKN GYHKLUMOHMPOBAHMUA MPOrpammbl.

[IpoBaiigep
Pasgen cnyxuT ana Bblbopa npoBaigepa Kaptorpadpuueckoro cepsuca. [pumepbl KapT OT Bcex
npoBanaepoBs 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,
2 - CTpoeHMA,
3 - peased.
Ha4ano, le BbicoTa, M |KoHeL, kM |N2Tu1na |
1 |% 0 0 0
2_ 4} 4} 4} 4}
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Puc. 7. (I)opMa JJis BBOJAA JOIMOJITHUTEC/IBHBIX l'[pel'lﬂTCTBHfI.

MepecueT KoopauMHaT (13 popmaTa rpag-M1UH-CEK B AECATUYHBIN 1 06paTHO).

Nﬁ Mepecyet koopgMHaT

rpaj MHH JAECATMYHAA Jpobb

| P |55.5083333333333

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

|55 ||30 ||30

Puc. 8. ®opma 111 mepecyera KOOPAMHAT.

OcnabneHune B cB0604HOM NPOCTPaHCTBE.

AneHKe B CEOROAHOM NPOCTRAHCTEE

Yacrora, My

Paccroanme, km

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

120.0 4B

Deuunbennbl (nepecuyet aeumben B pasnnyHbie dopmatbl). [Ana pacyeTa AOCTaTOYHO BBECTU 3HaYeHUE B O4HO
nose, oCTa/bHble PacCcYUTbIBAOTCA aBTOMATUYECKM.




tﬂj Aeymbens

A6 [dBm]) mBr [mW) ABBT [dBW] Br (W] mrB [mkY)

|20 | |hoooe+02 | |-10 | |1.000€-01 | [2236068

Puc. 10. ®opma nns nepecyera genuden.
CrpaBka

KpaTkoe pykoBoACTBO, OTKpbIBatoLeeca B bpaysepe No ymon4aHumio.
O nporpamme (puc.11).
"MnaHUpoBIYMK pagrocBAsK”

{RadioCommunicationPlanner )
v.2.00 2025.

TMporp ANA pacueTa pa M 30H
B gvanasone ot 30 MMy po 50 My B ycrosmax P36,

ABTOpCRHE NpaBa (¢ 000 "AATATEA", 2025. Bce NpaBa JalHIEHbI.

Ha ocrose:

- Pexomenaumii MC3-R. P2001-6 - noamoje/ HOPMa/IbHOTo pacnpocTpaHenms.
- rmojem ITM fonran-Paica

http:/rwww.datatel.ruy

Texnoaaepakra: soft_support@datatel.ru

Puc. 11. O nporpamme.

CBegeHuA o anueHsum (puc.12).

Nﬁ CEEAEHMA O NMUEHS M

JinueHsna N2 4 ot 2025.10.01
Buiaana komnaHuu AOD CBT (info@shtcom.ru)
farta oKoHuaHKA: 2125.09.30

BeccpouHan AvueHznA

Puc.12. CBeaenus o JUIIEH3UH.
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10. Moaens P3b

B nporpamme ncnonb3yetcs npocteiwan mogens PIb.

Mpu pacyeTe O0BHaPYEHUA CUMTAETCA, YTO pasBeAnpPUEMHUK OCYLLECTBAAET 3HepreTMyecoe HakonaeHue B
nosoce CUrHana. an npesblilleHNN OoTHOLWEHUA CVIFHaﬂ/LIJyM Ha BXo4e pa3seanpunemMmHuKa 0 LI,E CUTHaN CYUTaeTCA
Ob6HapyXeHHbIM.

Mpu pacyeTe NogaBaeHUs NPesNoNaraeTca, YTo NoAaBnTeNb GOPMUPYET NOMEXY C PABHOMEPHbLIM CMEKTPOM
B NoJsioce curHana. Mpu 06paboTke TaKoN NOMEXU B NPUEMHMKE €€ MOLLHOCTb CHUXKaeTcsA B 6a3y curHana pas. Ecim
pesynbTupytollee oTHOLEHME cuUrHan/(nomexa+cobCTBEHHbIN WyM NpruemMHuKa) meHblie 0 4B, npueMHUK cuntaerca

noAaaBaieHHbIM.

I'Iporpa:vw\a NO3BOJ1AET CHUTATb 30HbI O6Hapy)KEHMF| M nogasneHnAa onAa obeunx CTaHLI,Mﬁ PagnonnHunun, T.€. 1€
TOYKMU NPOCTPAHCTBA, U3 KOTOPbIX CTaHUUA P26 moxert O6Hapy)'KVlBaTb M NoAaBAATb CTaHUUU paCC‘-IMTbIBaeMOVI
PagnonnHnn.

Cneayet UMeTb B BUAY, UTO BCE aHTEHHbI B MPOrPamMme CYMTAKOTCA BCeHanpasaeHHbIMW. Mpu UCnob30BaHUK
HanpaBAeHHbIX aHTeHH ¢ 60NbWNM YCUNEHUEM B Hanpas/ieHUU coceaa Ko3dPUUMEHT UX YCUNEHUA AOKEH BbiTb
yBe/nyeH A0 COOTBETCTBYIOLWMX 3HAYEHU.
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11. Pa6oTa c nporpaMmmMoi

3anycK nporpaMmsl

Mocne 3anyCka nporpamMmmbl Nnpn HaaN4dYnm NNUEH3NN OHa OTKPbIBAETCA B TOM COCTOAHUU, B KOTOPOM 6blna
3akpbITa. Ecnn mectononoxeHue nankm GeoData oTnmMuyaeTca oT 3anucaHHoro B daline geodata.cfg, nporpamma
NOoMNpPOCUT YKa3aTb €€ MeCTONOJ/1I0KEHUE.

Mpn OTCYTCTBMM MIMLLEH3UM NPOrpamMma OTKPbIBAETCA C OKHOM BXOAa, MO3BO/AIOWIMM 3amnycTuUTb ee u
Hanpas/ieHMEM Ha CalT Ana 3anpoca ANLEH3UN.

®aidn  Tunoseie M Mposaiigep  VncTpymedtor  Cnpaska

AE Mranmposwm pag

Bl UMe&Te NpaBo WCNOAB30BATE BTy MPOrPaMMy
Bes pervcTpaLum B Te4eHUe MecaLa co AHA

¥CTAHOBKA.
Mocae perncry MM 3TO OKHO BbIBOAMTLCA He Byaer
P PaLy oA YA -08 -06 -04 -02 0 02 04 06 083 1 -1 -08 -06 -04 -02 0 02 04 06 08 1
PaccToanue 1-2, km PacctoaHwue 1-2, km
B AaHHBIE - KaHan PesynbTathl - KaHan Micxogrbie gannbie - PIb
A.na npogoaKeHHs BoibepuTe 2 M HAWMKUT e MpoaoAMUTE 1 S i 12 251
l:l :l Paccroanme, km oo Wwpata I:I
0 - MpogoaunTs | Asuay, rp. - l:l
- | Yran mecta, rp, . Honrota
MoTeHuman, 46 - WMok, 1P, B
P b b - Buicota auT., m
Mow, TR0, ABm l:l l:l BCCT. A0 NEPEKA., KM
Motepu, 46: Sip. KY anr., aBn
Breicota aHT, M |_| CeofiogHoe npocTpaHcTen --- '
Auibpakuma e Y. uyecTE., nBMTL, l:l
b KY aHT, aBm | | Sevpan
Pean. uyecte., ABM l:l l:l Ammocdepa - Pesyabtatel - P36
2% My MOgens ]
Neta o [MonApuaauls ¥~ CraHyna 1 2
Gz [T Cynanraprime nomepu, 3b == -
T0cTynH., % spemeHu l:l Eaza PaccTasHue, kM — —
' Janac, gb ~ - -
WpwHa cnextpa, MMy l:l l:l RSSI, A6 ~ — - UyscTe, PIIPM, b —= —

MowH. Ha B, , ABm  —- -

SoHel 1= 1
Jarpysuth Haskl | H
Ceazun 1-i cT g - -
q Ceazm 2-id cT 04 o
apTa BEICOT — —
(Tpae Ofm, -5 or MowH nomexu, gbm
Coea | L Lo A cowe, s
Paccuutats =
Magzen. 1-5 cv -1 -08-0.6-04-02 0 02 04 06 08 1 -1 -0.8-06-04-02 0 02 04 06 08 1 Mogasnenal . .
‘E_EE DATATEL Cipac Moaaen, 2-i cT Paccroanme 0-1, km Paccroanue 0-2, km :

Puc. 13. OxHo 3anycka nNporpaMmbl IpH OTCYTCTBHUH JULEH3UH

BBo/J MCXOAHBIX JaHHBIX.
McxoaHble AaHHble BBOAATCA:

®  BpPYYHYIO, B COOTBETCTBYIOLWMX NAHENSAX,
® 13 3apaHee CoOXpaHeHHOoro ¢aiina UCXOAHbIX AaHHbIX,
e 13 TMnosbix (Tunosbie NA).

KoopauHaTbl CTaHLMIA BBOAATCA:

®  BpPY4YHYIO B COOTBETCTBYIOLLEM MOE.

® paBbiM K/JMKOM Ha KapTe. [lna 6osee TOUYHOTO onpenesieHns MecTONoJIOXKEeHUs uenecoobpasHo
YMeHbLWWTb MacWwTab, a 3aTem YBEINMUYNTb ero Takum o0bpasom, 4Tobbl BCe cTaHUMM Bblin BUAHbI Ha
KaprTe.

an cyweCtBeHHOM U3IMEHEHUU KOOopAUHAT CTaHLI,I/Iﬁ u,enecooﬁpasHo YMEHbLUNTDb macwTtab BpaweHnem
KO/1eCUKa MbIlN, NpaBbiM KIMKOM BBECTU NMPUMEPHOE MECTONO/I0KEHUE CTBHLI,I/II?I, a 3aTem, yBennyums MaCLIJTa6,
BBECTU UX TOYHOE MEeCTONO/I0XKEHMNE.
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Bsoa, mapameTpoB paavoobopyaoBaHMA AOCTaTOMHO odeBuaeH. lNpeaensl BBOAMMbBIX UCXOAHbIX AaHHbIX
BbICBEUMBAIOTCA MPU HaBeAeHMM Kypcopa Ha COOTBETCTBylollee OKHO BBoAa. CneayeT MMeTb B BUAY, 4YTO B
nporpamme noApasymeBaeTcs UCMNOo/b30BaHMe Ha CTaHUMAX OAHOM Npuemonepenarollei aHTeHHbl U He BBOAATCA
OTAENbHO MNapameTpbl 3aTyXaHUA CWUrHana B PaAMO4YacTOTHOM TPaKTe, KOTOpble C/leAyeT YyuuTbiBaTb BBOAA
b deKTMBHbIe 3HaYeHUA KOo3PPUUMEHTOB YCUeHUA aHTeHH. ECan MCnonb3yloTcA oTAebHble nepedatoline U
npuemHble aHTeHHbI, caedyeT NpPoCcYMTaTbh paJMOKaHana cnesa-Hanpaso, BBOAA YCUMAEHWE nepeatolleil aHTeHHbI
ANA cTaHuMm 1 1 ycuneHme NpUeMHOM aHTeHHbI 418 CTaHUMK 2, a 3aTeM CrnpaBa-HaieBo, C TOYHOCTbIO A0 Hao6opoT.
MoTepu curHana B PagMo4acTOTHOM TpaKTe cnedyeT ydyuTbiBaTb Mpu BBoAe KosddUUMEHTa YCUAEHMA aHTEHHbI,
YMEHbLLUAA ero Ha BeANYMHY 3TUX NOTEPb.

KoadpdUUMEHT ycuNeHMa aHTeHHbl BBOAUTCA ANA HanpaBAeHWA Ha COCeAHIO0 CTaHUMIO. ECAM aHTEHHbI He
Hanpas/ieHbl r1aBHbIM JIENECTKOM APYr Ha Apyra, CleAyeT CKOPPEKTMPOBaTh 3HaUYeHMe B COOTBETCTBUMN ¢ hbopmon
Amnarpammbl HanpasIeHHOCTH.

IIpoBeeHre pacyeToB.

[na nposeaeHua pacyeToB HeobxoAMMO 3arpy3uTb 6asbl (BbICOT M TUMNOB MmecTHOCTM). Yem 6onblue
macwTab, Tem 6bicTpee rpy3atca 6asbl M NPOBOAATCA pacyeTbl. B BbICOKMX LUMPOTax BPems 3arpy3ku M pacyetos
60/1blUe, YEM B HU3KMX.

[anee ranoykoi cneayet BbibpaTb HeobxoaMmble A/A pacyeTa pesynbTaTbl M, MPU HEoBXOAMMOCTH,
BKNHOUYMTb BMECTO TOMOKAPTbl KAPTY BbICOT M NPOBECTM pacyeThbl. [lofiyyeHHble pe3yibTaTbl NOKa3aHbl Ha puc. 14.

Maanupoewwmk paamo

@ain  Tunoesie W Mpoeaigep  WMHCTpymentel  Cnpaeka
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; = = HoctynH., % BpeMeHy 3anac, ab ~ 10 10
= = llupuHa cnexTpa, MMy, RSSI, A6 ~ -75 -75 Sl P, gl

MawH. Ha Bx. , ABM

SoHel 1
Crasu 1-H T
Ceazm 2-4 cT

Jarpysute haskl

O6Hapysrenal

o
(N Kapa eeicor - Mowyn nomexw, aBm
Clese Ot 6 : b : ‘ : :
ObH, 2-A cT Al I Lo 1 i R o J o crausm, a6
:
) Moaaen. 1-i v -1 -08-06-04-02 0 02 04 06 08 1 -1 -08-06-04-02 0 02 04 06 08 1 o
Caee n i Mogaenena?
& DATATEL = (B, 211 B Paccroanue 0-1, km Pacetoanme 0-2, km

Puc. 14. Pe3yabTaThl pacyera paginoKaHaaa U 30H CBII3H.

Tonorpaduueckas KapTa, MOXeT ObiTb 3aMeHeHa Ha KapTy BbicoT Bbibopom Kapta Bbicor. Ha puc. 15
MOKa3aHbl Te »Ke pe3y/bTaTbl Ha KapTe BbICOT.
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BeicoTa, m
Janac, ab

o 1 2 3 4 5 4 7 8 9

Paccroanue 1-2, km PacctoaHwme 1-2, km
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]
[“IKapTa eeicor MoLH.nomexu, a6

Cp3k O6H, T-d cT : :
Q6. 2- T ) : H IR, i | Ciw ey, aB
:
Mogasn. 1-5 e -1 -08-06-04-02 0 0204 06 08 1 -1 -08-06-04-02 0 02 04 06 08 1 Mogasnena?
‘E_EE DATATEL Chpoc Mopaen. 2-d cv Pacctoanme 0-1, km Paccroanue 0-2, km a )

Puc. 15. Pe3ysbTaThl pacuera paJuoKaHaja v 30H CBSI3U Ha KapTe BBICOT.

[NAa COKpalleHWsa BpemMeHW PacyeToB UX PeKoMeHAyeTcA MPOBOAWMTb Ha KapTax MaKCMManbHO 60/blIoro
macuwrtaba.

CnpaBa cBepxy M3o6parkeH Npoduab TPacchbl U 3HAUYEHMA 3anaca Ha NOMEXMU.

30HbI cBA3U, annuncong PpeHens n 3anac Ha Nnomexu ansa 1-i cTaHUMM 0TOBPAXKAOTCA KPacHbIM LBETOM, a
Ana 2-i cTaHuMn — puoneTosbim.

Moa 30HOW CBAI3M MOHMMAETCS YacCTb 3€MHOM NOBEPXHOCTU, Kyda MOXeET 6bITb nomeluleHa cocegHAA CTaHUMA
n rae 6yAET obecneyeHa cBsA3b C 3anacom Ha Nomexu He meHee 0 Ab. Mpu aTom cuymTaeTca, YTO aHTEHHbI
Hanpas/1eHbl INaBHbIM 1eNECTKOM B Hanpas/ieHUN cocea.

Mocne pacyeTa KaHana Ha 3e1eHoN NaHenn AONONHUTENIbHO K KOOpPAMHATaM Kypcopa oTobparkaeTcs BbiCOTa
1 TN NOBEPXHOCTU TOYKM, B KOTOPOI HaxoamMTCA Kypcop, a Tak:Ke 3Ha4YeHus 3anaca Ha NoMexu B 3TOM TouKe.

Pe3synbTaTbl pacyeta B ycnoBuax PIb ¢ 30HaMu OOHApy»KEHWA MepBOM CTaHUMM W NOAABAEHUA BTOPOW
NOKa3saHbl Ha puc. 16.
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TAaHMpoBLMK paavo (RCP.

Maiin  Tunoswie U Mposaigep  WnotpymenTter  Cnpaska

qQ° /&Y UHMEHepHo-
LCTaiTam ek

noAuzem

Aranatoeo

= =
== & Mecoursib
- : =3 Kyar
- dek obpdux - :
g Napfonoeo
- - - \
- - —— e~ X
= —— T \ Wyg
e 3
60" N |
z T =
f - =
~nebaxee| ' =
i — AR
& } ! = e
JCHOBRIA (g n:\r:-r = Y
g ou 1 kb X
ywape:
/ W
A
P |
3 bedicd
! I'Iyu.n&
; g
bt
1 |
f 7, {
Suk r4 Kommyre
| . ¥
Pacctoanue o et 00384 km arpysurs fasl JoHel

WwupoTa: 59.831015° N Pacctoanme ot cr, 1: 40 km

Aonrota: 29.034119° E Paccroanme ot T, 22 43.6 kM
BoicoTa, m: 22 [1raE
Peakni kycTapHmk

YE DATATEL 2

PaccumTate

[1Ceazm 1-# cT
[l ceasm 2-i e
[Z1 06w, 1-i cr
[ 06H, 2-i cr
[INoaaen. 1-ii cr
[“1Moaaen. 2-i cr

1 KapTa BricoT

poc

BeicoTta, m

PaccToaHmKe 1-2, km

HcxopHble BaHHbBIe - KaHan

1 Beper |2 [porwrea]

Uupora \59.910287 59.996411
Jonrora 29731750 20741707
HacTora, [Ty 5.25 5.28

Mowgn. NP, aBm

BricoTa aHT., M 8 20
Iho Ky aur,aBw [15 | 19
Pean. uyecte., nEm

HocTynH., % Bpemedu Baza

Wupuna cnektpa, MMy

cediadids

PeaynbTathbl - KaHan

Pacctoanme, km

AzumyT, rp.

¥ron mecta, rp.
MoTteHuwan, ab

Mepekp. zone Dp., %
Pacct, go nepexp,, km
MoTepu, Ab:
CE0A0AHOE NPOCTPAHCTED
Anipakuua

JamupaHna

Armochepa

2% AyH MOgenb
Cynaraprme nomepy, ob

Janac, ab ~
R3Sl ab ~

145

1265
5.1
31
01
01
1349

10
-13

183
0z
145
21

126,

1 15 2 25 3 3§
Paccroanme 0-1, kK

o0 05

0 1 2 3 4

5

Paccroanme 0-2, km

PacctoaHwue 1-2, km

WcxogHeie gaHHeie - PIb

Lpors
foor
MowH. MNP0, aGm
BLICOTa aHT, M 4

Bihd. KY ant, oBn 12

Yo uyecTE., ABmTLY 182
Pesyabtatol - P36

CraHumA 1 2
PaccToanue, km 3.69 T.40
Uyecte. PMIPM, gBa =103 -103
MowH, Ha Bx. , ABr -92 -95
OfiHapyeHa? Aa Ja
MowH.nomexm, gbm -86 -107
CAilll+T), B T 10
MNMogasaena? Her Her

Puc. 16. Pe3ynbTaT pacyera ¢ 30HaMu o0Hapy»keHusi 1-if craHiuu (3ej1eHast) M NOAaBJIeHU 2-i (CHHSIsT).

30Hbl 0603HavatoTCA UBETAMU:

e KpacHasn - 30Ha cBA3n 1-11 cTaHUUu.
o ®uonetosas - 30Ha CBA3M 2-11 CTAHUMMN.
e (CBeT/10-3eN1eHas - 30Ha 0OHapyKeHUs 1-i1 cTaHumMK.
o TemHO-3e/1eHan - 30Ha OOHAPYKEHUA 2-1 CTAHUMM.
e CBET/I0-CUHASA - 30Ha NoAaBnaeHna 1-i cTaHumu.
e  TeMHO-CUHAA - 30Ha NOAABAEHUA 2-11 CTAHUMMN.

BBeAeHHbIe UCXOAHbIE AaHHbIE MOYHO COXPaHWUTb B oTAebHOM daiine (Pain/CoxpanunTb dain UA).

AHa/u3 pe3y/IbTaTOB.

McxoaHble AaHHble MOXHO M3MEHWTb B COOTBETCTBYIOLLMX MOAAX WAM Ha KapTe. Ecam Ha KapTe yke

OTO6pa)-KeHbI pPacC4nTaHHbIe 30HbI CBA3U, C/ieaAyeT OYNUCTUTb KapTy U CHOBA 3arpy3nTb 6a3bl.

MpM OTCYTCTBMM AOCTyNa K WMHTEPHETY M OTCYTCTBUM TpebyemblX KapT B Kalwe (3TO ciaydyaerca Koraa
Tpebyemblli y4acTOK He OTKpbIBA/JCA paHee) NPOrpamma COXPaHAeT BO3MOMKHOCTb pacyeTa paguvoKaHana npu
BBEAEHHbIX KOOPAMHATaX CTaHLMIA 1 OTOBPaXKEHNN KapTbl BbICOT.

MonyyeHHble pe3ynbTaTbl NPU HEOBXOAMMOCTM MOTYT BbITb COXpaHeHbl B oTyeTe (Paitn/CoxpaHUTb OTUeT) B

dopmaTte html, aBTomaTMUecKkn OTKpbiBaemMom B Gpay3epe No yMOoI4YaHWIO, OTKYAa OTYET MOXKET BbITb pacnedyaTaH Ha
bU3NYECKOM MM BUPTYyanbHOM NpuHTepe (Hanpumep B dopmarte pdf).
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12. 0C0O6EeHHOCTH NPOrpamMMsl
Mporpamma He paboTaeT nNpu nepexoae Tpacchl Yepe3 mepuamaH 180 rpaaycos (ropHble paioHbl KosibiMbl,
ocTpoBa Puaxm).

M3-3a oTcyTcTBuA B cBob6oaHOM foctyne dalinos SRTM3 Ha oTaenbHble paloHbl 3emau (0TAeNbHbIE PAaioHbI
FOkHOM AmepurKKM, BocTouHoM CburpK, BO3MOXKHO U ApYrux) OTobpaskeHne KapTbl BbICOT M pacyeT paauMoKaHana ann
HUX HEBO3MOMHbI (pnc.17).

Puc. 17. JIast 4acTH MeCTHOCTH (TeMHO-3eJIeHast 00J1acTh) OTCYTCTBYIOT aitinsl SRTM3.

BO3MOMKHbl 3HauMTe/IbHblE MOrPELIHOCTU PACYETOB MNPW MPOXOMKAEHUM Tpaccbl Hag ropogamu (M3-3a
HeToYHoCTel ¢alinoB noacTunatolLel nosepxHoctn LandCover ana ropoaos).

[ecaTnuHbI pasgenuntenb — TOYKa.
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13. PeKOMeHAaI.[I/II/I 10 UCITOJIB30OBAHHUIO ITPOTPaAMMbI

[na bonee TOYHOrO onpeaeneHns MecTonoIOKEHUN CTaHUMKU Ha KapTe HEObXOAMMO YBEANUYUTb MacLITab,
Bbl6paTh NPaBON KHOMKOM MbIM HOBOE MECTOMOJIOMKEHWE, a 3aTeM, YMEHbIUMB MaclwTab Takum obpasom, 4To6bl
BCE CTaHUMK 6bINK BUAHbI Ha KapTe, NOBTOPUTbL pacyer.

Ona petanbHoro NPOCMOTPa d)paI'MEHTa TPaCCbl Ha PUCYHKe cneayet BblAE/INTb JIEBON KHOMKOM MbILLM
NPAMOYIro/1IbHUK U Ha PUCYHKE OT06pa3MTCF| BbI,D,EJ'IEHHbIﬁ y4aCTOK B yBE€/IMYEHHOM maclitabe. BosspaT K NO/THOMY
M306pa)+(EHVIIO OCyLWecTBNIAETCA NOBTOPHbIM KTMKOM Ha PUCYHKe.

A et
R

Beicors, m

12122 124 126 128 13 132 134 136 138 14 142 144 146 148 15
Paccrosmue 1-2, ki

Puc. 18. YBeauueHHbli (pparment Tpaccsl.
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