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OT pa3paboTymkoB

Mbl MPUAOKMAN BCE YCUAWA, YTOBbI CO3A4aTb ANA BaC MPOrpaMmy C APYMKECTBEHHbIM, UHTYUTUBHO-
NOHATHbIM WHTepdeiicom. BmecTe ¢ Tem, coBeTyem MOTPaTUTb COBCEM HEMHOrO BPemeHu anA
03HAaKOMNEHMSA C AaHHbIM PYKOBOACTBOM — 3TO NO3BO/IMTb MCMO/b30BaTb BCE BO3MOXKHOCTM MPOrPamMmMmbl
n caenaet paboty 6onee apPpeKkTUBHOIN.

O nporpamme

Mporpamma DRRL npeagHa3HayeHa NAaHUPOBAHMA W pacyeTa KayecTBeHHbIX MoKasaTenen
paanopeneiiHbix AuHUIA ceasm (PPJ1 mam Point-to-Point), a Takxke ceteit paamopoctyna (Point-to-
Multipoint). OHa co3gaHa MHKeHepaMn C MHOTONIETHUM OMbITOM MPOEKTUPOBAHUS PAAMOIMHUIA CBA3U
pa3nNYHOro macwTaba oT HebosbWWMX OAHOMPONETHLIX JSIMHWUIA AOCTYNa A0 MOLLHbIX MPOTAMKEHHbIX
MarmncTpanbHbix PP/1.

Mporpamma npowia TeCTMpoBaHMe Ha 60/1bLLIOM KONNYecTBe CMPOEKTUPOBAHHbLIX N B HACTOALLEE BpeMA
ycnewHo (IDYHKLI,MOHMPVIOLLI,MX NNHUN, B Pa3/TNYHbIX KIMMATUYECKUX 30HAX U Ha TPaCCaxX pa3H017| creneHun
nepece4yeHHOCTUN — OT PAaBHUHHbIX U 6010TUCTbIX A0 BbICOKOIOpPHbIX.

Mpu paspaboTke nporpammbl ocoboe BHMMaHWE yAENANOCb MPOCTOTE WMHTepdelica nosb3oBaTens,
MaKCMMa/IbHOW aBTOMATM3aLMMN BbIYUCAEHMUI, @ TaKKe BO3MOMKHOCTU MOyYaTb OTYETbI O pes3y/ibTaTax
BbIYMCEHUI B COOTBETCTBUMN C POCCUIACKMMM HOPMaMM U NpaBuaamm opopmieHus.

I'IporpaN\N\a Xopouwo cebn 3apekomMmeHgoBasa B Ka4eCctBe MHCTPYMEHTA NJIaHNPOBAHUA ceTei cBA3U BO
MHOTMNX NPOEKTHbIX OpPraHM3aumnAax, CUCTEMHbIX UHTETPaTOPOB, ONEPATOPOB CBA3MU, yL-IEGHbIX 3aBegeHunax.

BoamoxkHocT DRRL 8.0

- PacyeT KayecTBeHHbIX MNOKasaTeneil paguopenenHbix AMHWI no MeToamKke pacyeTa Tpacc
umdposbix PPJT npamoit Buammoctn. HUUP, Mocksa, 1998r.;

- PacueT KayecTBeHHbIx nokasateneit PP/1 no TOCT P 53363-2009 "Lndposble pagnopeneiHbie
NnHuK. MNokasatenun Kavectsa. Metoapl pacyéTa”;

- Pacyet KauyecTBeHHbIX MOKasaTesnel PagvoMHUIA B COOTBETCTBUM C pekomeHaaumenhn MCI-R
P.530-17 (2017);

- OnNTMMU3aLMA OCHOBHbIX MAPAMETPOB PafMopeNeiHbIX CTaHUMN — BbIBOP BbICOT U AMAMETPOB
QHTEHH, Noa60p KOHPUIypauumn Nnpuemo-nepesatoLero TPaKTa;

- PacueTr KauecTBeHHbIX MOKasaTenen paavopenerHblX NUMHUIA W ceTel paguopocTyna Ans
obopypoBaHua, paboTatowero gnanasoHe YyactoT oT 140Mrly ao 86 Mu;

- Pacuet 30H paaMoONOKPbLITUA M 30H UHTepdepeHLMM oA CUCTEM PafMOLOCTYNa, COXpaHeHue
pe3ynbTaTa pacyeTa B BUAE BeO-CTpaHULbI;

- ABTOMaTMyeckoe NOCTPOeHME NpPogoaAbHOro npodunsa penbeda mecTHocTM nposeta PP/ ¢
ncnonb3oBaHuem Lmbposoi moaenm BbicoT Shuttle Radar Topography Mission ¢ paspeleHmem
1” (SRTM-1), umerowmxca Ha Bclo Tepputopuio Poccum go 60 rpagycoB CeBepHOW LMPOThI
(ceBepHee 60 rpagycos ncnonbayetcs SRTM-3). letanbHocTb penbeda, npeacrasneHHoro LIMB
SRTM, B LeNOM COOTBETCTBYET AETa/IbHOCTM Ha Tonorpaduyeckmx Kaptax macwTabos 1:50 000 —
1:25 000;

- ABTOMaTM4yecKoe HaHeceHWe Ha NpPOJOAbHbIA MPOodUAb TPaHULbl U BbICOTbI 3aCTPOMKU C
Ncnonb3oBaHMem AaHHbIX U3 npoekta OpenStreetMap;
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- ABTOMaTM4eCcKoe HaHeceHMe Ha NPOAOAbHbIN NPOGUIb FPAHML, U BbICOT IECHOMO NOKPOBa C
ncnosib3oBaHMeM AaHHbIX U3 npoekToB Global Forest Change
http://www.earthenginepartners.appspot.com/ n NASA’s Jet Propulsion Laboratory, the
University of Maryland, Woods Hole Research Center
https://www.nasa.gov/topics/earth/features/forest20120217.html;

- ABTOMaTM4yecKoe HaHeceHMe Ha NPOAObHbIV NPOPUAb rPaHMUL, BOAHOM NOBEPXHOCTU U3 AaHHbIX
npoekTta Global Forest Change;

- Wcnonb3oBaHue B KayecTBe KapTorpaduyueckom NOANOKKM aBTOMATUYECKM NOATPYIKAEMbIX KapT
n3 npoektos TOPO CTT, OpenStreetMap, Google, Bing 1 ntobbix gpyrnx Tannosbix CepBEPOB;
BHMMaHMe: Bce NpaBa Ha KapTorpaduyeckme matepmanbl NpUHASAEKAT UX BNALEbLAM;

- lMoarotoBKa OTYETOB O pe3ynbTaTax BblMMCAEHUI U NPOAOAbHBIX Npoduneit nHtTepsanos PP/l B
Buae vepTerkei B cootTsetcTBmm ¢ FOCT 21.101-97 anA BKAOYEHMA B MPOEKTHYIO AOKYMEHTaLMIO.

- BBOA KOOpAMHAT CaliTOB B pas/iMyHbIX GOPMATAX U B Pa3IMYHbIX CUCTeMax KoopauHaTt (WGS-84,
CK-42, CK-95, ICK-2011).

3arpysKa Bcex reoflaHHbIX B MPOrpaMmy BbIMOJIHAETCA aBTOMATUYECKM NO Mepe HeobXoAUMOCTMH.
Hosoe B DRRL 8.0

1. U3meHeH noab30BaTENbCKUIA MHTepdDEﬁC, nporpamma Tenepb Mmeetr OCHOBHOE MEHKO B BuUAe
aNeMeHTOB tree-view.

2. U3MeHeH NpMHUMN BBOAA UCXOAHBIX AaHHbIX U3 cneunduKaummn pagnobopynoBaHna a4na BblNoJHEHUS
pacyeToB. Tenepb N0/Nb30BaTENO HET HEOHXOANMMOCTM B MOUCKE NOAPOOGHbIX cneumduKaLmii Ha OCHOBHOE
pagmoobopyaoBaHMe - A0CTAaTOYHO BblibpaTb 060pyaoBaHMe M3 obwMpHOro Habopa, nocne 4ero Bce
HeobxogMmble NapaMeTpbl NOSBATCA B UCXOAHbIX AAHHbIX K pacyeTy. Mbl NOCTOAHHO AOMNO/IHAEM Hally
6a3y fgaHHbIMM No 060pPyAOBaHWIO, NpeacTaBfeHHOMY Ha pbiHKe. B Tom cnyyae, ecam Hy»KHOro
obopypoBaHMa B Hawel 6a3e He OKasanocCb, B Nporpamme npeaycMoTpeH YAOOHbIN UHCTPYMEHT —
Penaktop cneundumkaumin o6opyaoBaHMA, NPU NOMOLLM KOTOPOro NONb30BaTe/lb CAMOCTOATE/IbHO MOXKET
noAroToBuTb $haiin cneumdPpuKaumnii UM oTpeaakTUPOBaATb CYLLLECTBYOLWMNA.

3. MNMoaABMNACb BO3MOMXKHOCTb MEHATb CTWU/Ib OTObpaXkeHnsa Ha 6a30Bol KapTe uHTepsBanos PP/1, caiTtos,
6a30BbIX M1 aBOHEHTCKMX CTAHUMA.

4. MosBMAaCb BO3MOMKHOCTb YAa/ATb U MEPEenMMEHOBbIBATb CalTbl 6e3 aBTOMATMYECKOro yaasieHus
cBA3aHHbIX ¢ HUMKU BC, AC n nHtepsanos PP/1.

5. MosBMAacb BO3MOXKHOCTb 3arpy3ku No/b30BaTeNbCKUX cnoeBs U3 painnos KML 1 CSV n nsmeHeHus ctman
0oTO6paKEHUA ITUX CNOEB Ha KapTe.

6. JobaBneHbl popmaTbl NpeacTaBAeHMA pe3y/ibTaTa pacyeTa 30H NOKPbLITUA A1A 6a30BbIX CTaHUMI PtMP:
1. PactpoBoe n3obpaxkeHus B popmaTte *.png;

2. BBuae KMZ (KML) dainna ans npocmoTpa pesynbraTa pacyeta B Google Earth

7. [obaBneHa BO3MOMHOCTb [AETa/bHOrO CPaBHEHWUA [BYX Pe3y/lbTaTOB PacyeToB MOKPbITUA,
BbIMNOJIHEHHbIX AR Pa3HbIX YCA0BMIMA

8. JobaBneH pacyeT 3aMMpPaHUN Ha MHTepBase No metoauke BuraHTa-bapHetta (Vigants-Barnett), a
TaK)Ke pacyeT MOr/oleHUs B Aoxae no metoamke KpeinHa (Crane), KoTopble WMPOKO MCNO/b3yeTcA B
CeBepHolt AmepuKe.
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9. B aHanu3e AMdpakUMOHHOro ociabneHus Ha UHTepsane AobasneHbl NOAHbIK meToa BynnuHrroHa
(Bullington) no pekomeHgaumm MCI-R P.526-15, a Takxke metoabl Oero (Deygout) u dnwTeliHa-
MeTepcoHa (Epstein-Peterson).

10. [lobaBneHa BO3MOXKHOCTb y4eTa NoTepb B PAcTUTE/IbHOCTM B COOTBETCTBUM C pekomeHgaunen MCI-R
P.833-9 OcnabneHne cUrHanoB pacTUTENbHOCTbIO

11. YBennyeHa getanbHOCTb U CKOPOCTb pacyeTa 30H paanonoKpbIThA 3a CHET ONTUMU3aAUNUN aITOPUTMA
N UCNONb30BaHUA NapaniesibHbIX BbIUMCNEHWNI B Pa3/INYHbIX ﬂAan/ﬂOTOKaX npoueccopa. Pacuet gna
6a30BbIX CT3HLI,I/II7I BbIMOJIHAETCA B PA3HbIX MOTOKAX, YTO NO3BONIAET Bd)d)EKTI/IBHO MCcnoab30BaTb MOLWHOCTb
COBpeMeHHbIX Nnpoueccopos.

12. [ins 64-pa3pagHbix Bepcuit Windows, cCHATbI BCe orpaHuYeHus, CBAsbiBatoWwme AeTabHOCTb pacyeTa,
MaKCMMa/bHbIM pPaguyc pacyeTa CEKTOPOB 6a30BbIX CTaHUMIA MU KONMYECTBO CeKTopoB. Mpu 6onblumx
obbemax pacyeToB MCMONb3YETCA BECb AOCTYMHbI 06beM OnepaTUBHOM NamMATU Ha KOMMbloTEPE, a NpU
nepenosiHeHNN onepaTUBHOM NAaMATH - JKECTKUI ANCK KOMNblOTepa.

Mporpamma DRRL ceptuduumpoBaHa B cucteme ceptudukaumm "Mpubop-dKcnepTt" Ha COOTBETCTBUE
OOKYMEeHTam:

- MeToamnka pacyeta Tpacc umdposbix PP/1 npamon BuaAMMOCTM B AnanasoHe 4yacTtoT 2-20 ITu.
HUWP, Mocksa, 1998r.

- TOCT P 53363-2009 Liudposblie pagnopenenHble AMHUK. [ToKasaTenn Kavyectsa. MeToapbl pacyéTa;
- PexkomeHpgauua MC3-R P.530 JaHHble O pacnpocTpaHeHun pPaanoBoOIH U MeToAbl
NPOrHO3MpPOBaHUA, Tpebylolmecs ANA NPOEKTUPOBAHNA HA3EMHbIX CUCTEM MPAMOM BUAMMOCTU
(Propagation data and prediction methods required for the design of terrestrial line-of-sight

systems);

- PexkomeHgauusa MC3-R P.526 PacnpocTpaHeHune paguoBOJIH 3a cyeT andpakumm (Propagation
by diffraction);

- PekomeHpauma MC3-R P.527 3JnekTpuueckue xapakTepuctuku nosepxHoctm 3emau (Electrical
characteristics of the surface of the Earth);

- PekomeHgauns MC3-R P.833-9 OcnabneHune cUrHanoB pacTUTeNIbHOCTbIO;

- PekomeHgauma MC3-RP.836 BopgaHble napbl: MAOTHOCTb Yy MOBEPXHOCTU 3emau U obliee
obbemHoe cogepskaHue (Water vapour: surface density and total columnar content);

- PekomeHgauma MCI-R P.837 XapaKTepUCTUKM OCAZAKOB, NCMOb3yeMblE MPU MOAENNPOBAHUM
pacnpocTpaHeHua pagmoBonH (Characteristics of precipitation for propagation modelling);

- PekomeHpauma MCI-R P.838 Moagenb NoroHHoro ocnabneHuns B Ao0XAe, MUCMNo/b3yeman B
meTojax nporHosnpoBaHus (Specific attenuation model for rain for use in prediction methods);

- PekomeHpauma MCI-R P.676 3aTtyxaHue B aTmocdepHbIx rasax (Attenuation by atmospheric
gases);
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- PekomeHgaums MC3-R P.1510 Annual mean surface temperature (Annual mean surface
temperature);

- PekomeHgaums MC3-R P.453 WHpekc pedpaKkumm pagmoBonH: ero ¢dopmyaa U AaHHble O
pedpakuum (The radio refractive index: its formula and refractivity data);

- PexkomeHpgauma MCI-R F.699 DTaNoOHHble  guarpammbl  HaMpPaB/lEHHOCTM  AHTEHH
OUKCUMpPOBaHHbIX 6ecnpoBOAHbIX CUCTEM A1 WCMNO/Ab30BAHUA MNPU  U3YYEeHUM BOMPOCOB
KOOpAMHAUMM U OLLEHKE NOMeEX B gManasoHe YactoT oT 100 MTy go npumepHo 70 Iy, (Reference
radiation patterns for fixed wireless system antennas for use in coordination studies and
interference assessment in the frequency range from 100 MHz to about 70 GHz.

CucteMHble TpeboBaHNA N MHCTANNALMA

[ns paboTbl C NPOrpaMmoit Ha KOMMbIOTEPE A0/1KHA BbITb YCTaHOBNEHA OfiHA U3 ONEPALMOHHbIX CUCTEM
(OC) Windows 7/8/8.1/10 32- unu 64- paspaaHas.

Mpu pacyeTax 30H NOKpPbITUA Ana 6a30Bbix cTaHUMIA Point-to-Multipoint BbinonHaeTcs 6onblwoin o6bem
BbIYMCNEHUI, M3-32 YEro CKOPOCTb M NPOU3BOAMTENLHOCTb PAabOTbl CEPbe3HO 3aBUCAT OT CKOPOCTM
npoueccopa 1 06bema onepaTMBHOM NaMATU KOMMbIOTEPA.

MuHUManbHaa KoHbUrypauma KomnbtoTepa — 32-paspagHas Windows, Core i3 CPU, 4GB RAM, 200GB
HDD, BMAeokapTa U1 MOHUTOP C NoaaepKon 1366x768, xoTA NporpaMmma MOMKET ObiTb YCTaHOBAEHA U
6ynet paboTaTb Ha MeHee NPOM3BOAUTENIbBHOM KOMMbOTEPE.

PekomeHayemas KoHoUrypauma komnbtoTepa — 64-paspsagHan Windows, Core i5 CPU, 8GB RAM, 256GB
SSD, BuAeoKapTa u MOHMUTOP € Noaaepkkoi 1920x1080.

an BbIMO/IHEHUN pPaCYETOB NOKPbITUA ON1A HECKOJNIbKUX 6a30BbIX CTaHLI,VIﬁ Ha CKOPOCTb Bbl4MUC/IEHUA
NPakKTU4YeCKN KpPaTHO BJIMAET KOJINMYECTBO ‘r'I,Cl,ep/FIOTOKOB npoueccopa, Tak KakK pacyeTr O1A4 Pa3HbIX
6a30BbIX CT8HLI,MI7I BbIMOJ/IHAETCA B OTAE/IbHbIX MOTOKAaX.

Mporpamma 3almuiLeHa OT HesleraJibHOro pacnpocTpaHeHMa ¢ NOMOLLBIO annapaTHoro Katodya HASP HL,
KOTOpPbIA MOXKET MOCTaBAATbCA B /IOKA/SIbHOW WM CETEBOW BepcuW. 3alumMTa He BAMAET Ha paboty
KoMnbloTepa.

DRRL nocTtaBnaetca Ha ogHom DVD amncKe, KOTOpPbI COAEPKUT cneayrowme dannol:

- nporpammy-mHctannatop Setup_DRRL_8 Homep penusa.exe;
- PYKOBOACTBO NONb30BaTENS;

- ApanBep annapaTtHoro Katoya HASPUserSetup.exe;

- dannbl npumepos;

Mepen UHCTannALMel NporpaMmmbl HEOBXOAMMO YCTAHOBUTL ApaviBep annapaTHOro KAwu4a, 1S 3Toro
3anyctute nporpammy HASPUserSetup.exe. [ocne MHCTanAAAUMK ApariBepa BbIKAKOUYUTE KOMMbIOTEP U
YCTQHOBMTE anMnapaTHbIN KAtOY, MOCTABASEMbIV B KOMMNAEKTE.
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Ons nHctannaumm DRRL 8.0 3anyctute dain Setup_DRRL_8 Homep penunsa.exe

HacTpoiKa OCHOBHbIX NapaMeTpOB OCYLLECTBAAETCA B MeHto HacTpoiiKa.
ObHoBNEHME NPOrpPammsl

I'Iepmo,a,mquKM Mbl BbIlMyCKaem 6ecnnaTHble Tekyuwme 06HOBI'IEHVI’FI, B KOTOPbIX yny4dllaem dDYHKLI,MOHaﬂ n
CTabuabHOCTb nporpammel.

B nporpamme npeaycMOTpeHa py4yHas M aBTOMAaTMYecKas MNpoBepKka 0bHOBNeHMI. YTobbl NpoBepuTb
HanMume obHOBNEHMI BPYYHYO, KAMKHUTE “lMomowp — MpoBepKa Hanmuus obHosneHus”. Ecamn ectb
AOCTYNHOe 06HOBEHNE OTKPOETCA OKHO C MHbOPMaLMe O TeKyLLEeN U AOCTYNHOM Bepcuu. Bbl moskeTe
3arpysvTb €ro Mo CCblIKe M YCTaHOBWUTbL B Py4HOM perkume. Mporpammy npu 3TOM caedyeT 3aKpbiThb,
YOANATb €€ HEe HYXKHO.

PekomeHAyem OCTaBUTb aBTOMATMUYECKYO NPOBEPKY HaMUMA AOCTYMHbIX 06HOBAEHUI (YCTaHOBAEHO MO
YMOJIYaHUIO - aKTUBHbIN YeK-60Kc “MNpoBepuTb Hanune obHoBAeHUA Npu cTapTe”). Mporpamma KaxKabln
pas npu 3anycke 6yaeT NpPoBepATb HaAMUYME AOCTYNHOro O6HOB/AEHWA, MpM 3TOM MHbOPMAUMA ANA
NoNb30BaTeNA O KaXKAOM HOBOM OB6HOB/MEHUWN ByaeT NOABAATLCA OAMH pa3 (ecan coobuieHne 06 aTom
06HOBNIEHNWN OAMH Pa3 yKe NOABAANOCH, TO B aBTOMATMYECKOM perkume 60/blie OHO He NoABUTCA).

VIHTepdelic nonb3oBaTens

Mocne cTapTa NOABUTCA rNaBHasA NaHe b MPOrPamMmMbl C OCHOBHbIM MEHIO B 1€BOI YacTh U 6a30BOI KapToi
B NPaBOM 4acCTW 3KpaHa. MOXHO MeHATb pa3mep OKOH MaHesel no mepe HeobXoAMMOCTU MPU NOMOLLM
pasaenutens. B BepxHel 4acCTM 3KpaHa HaXOAMTCA NaHeNb UHCTPYMEHTOB. [py HaBeAeHUM MbIWK Ha
WHCTPYMEHT NOABAAETCA NOACHAIOLWLAA HAaAMNCh.
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PucyHok 1. Uumepdgpelic DRRL 8.0

== DRRL 8.0 D:\Work\ACY TM.mlp2

= |

o

! I B8 w1 @G

O X

== " - Tepectt AL XA Wo Nl c = ) — A

- CTaHAapTHblE MHCTPYMEHTbI paboTbl ¢ paitnamm - Co3gatb, OTKpbITb, COXpaHUTb
- CoxpaHUTb NPOEeKT

- CBepHyTb BCe ba3oBble cTaHuMn PtMP

- Pa3BepHyTb H6a30Bble cTaHUUK PtMP 00 ypOBHS CEKTOPOB

- Pa3BepHyTb 6a30Bble cTaHUMK PtMP 00 ypoBHA aBOHEHTCKUIA CTaHLMIA

- NoKa3aTb/CKpbITb 1EBYIO NaHe b A4 aBOHEHTCKUX CTaHUMIA U nHTepBanos PPJ1. 3tot
WMHCTPYMEHT MOXHO OTKOUMTL B HacTpoiKax

- Noka3aTb/CKpbITb NaHe b C NPOA0/bHbIM MPOGUAEM. ITOT UHCTPYMEHT MOMKHO
OTK/IIOYMTb B HacTpolikax

- Tekywmit Zoom (ypoBeHb geTanusaunmn) KapT TalMnoBoro cepeepa Kaptorpadpuyeckomn
NOAJIOXKKM

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

|*| -TeKkyuwian 6a3oBas KapTta (KapTorpaduyeckas noanoxkKa)

B N E=

S

|'-':~J| ]

[FE)

- OnpegeneHne MMHUMANbLHbIX BbICOT NOABECA aHTEHH

- AHann3 ANPpPaKUMOHHBIX NOTEPL

- AHanus oTparkeHui

- BbINnonHMTb pacyeT 30HbI NOKPbITUA Ana 6a30BbIX CTaHUMI ceTu PtMP

- 106aBMTb PaAMONOKPbITME K CPAaBHEHUIO

- UHCTpYyMeHT “NnHenka”, No3BONSIOWMNIA USMEPUTb PACCTOAHNE M a3UMYT MeXA4y ABYMS
NPOM3BO/IbHBIMM TOYKAMMW. YTOObI BLINOSIHUTL U3MEPEHUE KAUKHUTE Ha JIMHENKY, 3aTemM
K/IMKHUTE Ha Nitobble ABe TOYKM 6a30BOW KapTbl U MPOrpamMmma NOKaXKeT PacCTOSHUE MeXay
HUMM U a3MMYT C NEePBOI Ha BTOPYIO. [11A BbIX0OAa KANMKHUTE NPaBON KHOMKOW MbILN B
nobom mecTe Ha KapTe.

- CoxpaHuTb pe3ynbTaTbl pacyeta PtMP nokpbiTus B BUAE BEG-CTPaHMLbI

- CoxpaHuTb pe3ynbTatbl pacyeta PtMP nokpbiTus B BUAE pacTpoBoro ¢aiina B popmare
PNG

- CoxpaHuTb pe3ynbTaTbl pacyeta PtMP nokpbitus B Buae dpaiina KMZ ana Google Earth
(Google MnaHeTa 3emns)

- PepakTop crneumdumkaumnin obopyaosaHus

| ||> - NMounck 6a308BbIX CTaHUMA, aBOHEHTCKMX CTaHLMI, a TaKXKe IMHKOB No
Ha3BaHWUIO

7 -

- Momoub
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I'Io,u,p06Hee o d)YHKLI,MﬂX KaxXgoro n3 UMHCTPyMEHTOB pPaCCKa3bliBa€TCA B COOTBETCTBYHOLWMNX pasaeniax
HaCTOoALWEro pykosoAacrsa.

B KayecTBe OCHOBHOroO MeHt0 Mo/sb30BaTeNA B nporpamme ncnosb3yetca MHTepd)eVIC TMna Tree View
(MHOI'OVpOBHEBOE AEDEBO), 3/1EMEHTbI YNpaBAE€HNA KOTOPOIro Haxo4ATCA B IeBOM YacTu rNaBHOW NaHeu.
I'IpM Bbl60pe O4HOIro U3 3/1EMEHTOB MEHIKO, PAAOM OTKPbIBAETCA MaHe/b, COOTBETCTBYHOLWAA AaHHOMY
IIEMEHTY.

Ha 6a30Boli KapTe MOryT 0TObpaKaTbCs Pas/INYHbIE C/I0U — paguopeneliHble HTepsasnbl PtP, 6asoBble u
aboHeHTCKMe cTaHuuMM PtMP, 30HbI MOKPbLITUA, pPas3/NYHble AOMOJHUTE/NbHbIE BEKTOPHbIE C/I0U,
onpegenieHHble nosib3osBatesiem. MOXKHO BblbpaTb A/1A OTOBpa)KeHus OfHYy M3 MpPeayCTaHOBAEHHbIX
6a30BbIX KapT UAN HAaCTPOUTb COBCTBEHHYIO 6a30BYHO KapTy, KaK ONMCAHO B pa3gene HacTpoiiku.

Ha 6a3oBoii KapTe TakXe MMeeTCA KOHTEKCTHOE MEHIO, KOTOPOE NOoABNAETCA NPU K/INUKE I'IpaBOVI KHOMKOM
MblILIN. Ha6op d)yHKLl,VIVI KOHTEKCTHOIoO MeHK 3aBUCUT OT TOro, B Kakom 13 pa3genoB OCHOBHOIro MmeHo
HaXo4UTCA NO/sIb30BaTE/lb B AaHHbIVI MOMEHT.

HaBurauma no KapTe oCyLLecTBAAETCA NPU MOMOLLM MbIlK. MCcNoib3yitTe KONeCco MbiliK AN U3MEHEHUA
MacwTaba (Zoom) KapTbl. Tekywmint Zoom oTobpakaeTca pAAOM C HammeHoBaHMeM 6a30BOIN KapTbl.
Hy*KHbIA Z0Om MOXHO BblBGpaTb TaKKe M3 PaCKPbIBAtOLLErOCA CUCKaA.

B MOMeHT, Korga TeKkywuii Zoom b6yaeT paBeH 12 mau 6osblie, NporpamMma HayHeT 3arpysky wu
KaWwnpoBaHWe Habopos AaHHbIx SRTM M necHoro NoOKpoBa. B CTpOKe COCTOAHWA Hapagy C TeKywumu
reorpapuyeckMMM KOOpAMHaTaMM YKasaTesa MbIWWM HayHeT oTobpaxkaTbCAd MHOOPMALMA O TeKylueWn
BbICOTE Haj YPOBHEM MOPA M BbICOTE IECHOTO MNOKPOBA (€CAKn B 3TOM mecTe ecTb siec). OBbl4HO 3arpysKka
HeobXxo4MMbIX ANA pacyeTa HabOPOB LaHHbIX MPOUCXOAMUT B CHUTAHHbIE CEKYHAbI.

BbICTpbIN CTAPT

PacyeT KauyeCcTBEHHbIX MOKa3aTenen ana nHrtepsasos PtMP

1. CospaiTte, Kak MUHMMYM, ABa caiTa (cm. pasaen Co3gaHue caiiTos).

2. B nyHKTe ocHoBHOro meHto Point-to-Multipoint npy nomowm KHOMKM l:"'}" (mobaBuTb HOBOE
CEMEWNCTBO MNPOAYKTOB) MOAKAOUMTE K MNPOEKTY CEMEMNCTBO MNPOAYKTOB C HYXXHbIM Bam
obopygoBaHuem PtMP (cm. pasgen basosble ctaHumu PtMP). Ecnn Takoro obopyzoBaHus B
nocTaBAseMoi ¢ nporpammoin 6ase cneunduKaumii He oKasanocb, TO NpeaBapUTENIbHO Co34anTe
cneundmkaumio obopyaosaHua (cm. Pasaen Pegakrop cneumndukaumii o6opyaosaHuma).

3. Ha ocHoBe OOHOrO M3 CO3AaHHbIX CAWTOB, B MYyHKTE OCHOBHOrO MeHto Point-to-Multipoint
co3pavite HoByto 6a3oByto cTaHUMIO (cM. pa3aen basosble ctaHuum PtMP). Mpu co3aaHum BC, eé
NepBblil CEKTOP CO34aeTcA aBTOMATUYECKN.

4. B co34aHHOM CEKTOpe M3 PacKpbIBAIOWMXCA CMMCKOB BbibepuTe CEMeNCTBO M NPOAYKT (Moaenb
060pya0BaHMA), WNPUHY MONOCHI, @ TaK¥Ke YKaKUTe NapameTpbl aHTEHHO-GUAEPHOro TpPakKTa,
BbICOTY @aHTEHHbI U NogKAtouMTe aibl Auarpamm HanpaBAEHHOCTU aHTEHH (cm. pa3gen basoBble
cTaHuum PtMP).

[
Lt o
5. Haxopsck B naHenu cekTopa bC, HakmuTe Ha KHomnKy | * | (ao6aBuTb HoBYIO AC) 1 BbibepuTe cailT,

Ha oCcHoBe KoToporo byaer co3gaHa ata AC.

6. Haxomscb B naHe M co34aHHOM aBOHEHTCKOI cTaHLmK, HaskmuTe kHonky 28 | (cozgatb npodub)
ONA  aBTOMAaTMYeCcKoro nocTtpoeHus npoduns (cm. pasgen ABTOmaTMUecKoe co3paHue
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npogonbHoro npodunsn). M3 packpbiBalowerocs Ccrnucka BblbepuTe NpoaykT (mogesnb
060pyA0BaHKA), @ TAKKe YKaXKMUTE NapameTpbl aHTEHHO-PUAEPHOTO TPAKTA M BbICOTY aHTeHHbI AC.

7. Haxopgscb B naHenn co3gaHHON abOHEHTCKOMN CTaHLUUKN, HAXXMUTE Ha KHOMKY B (oTyeT), uTobbI
BbIBECTW Ha 3KPaH pe3y/bTaTbl pacyeTa KayecTBeHHbIX NoKasartenei.

PacyeT Ka4yeCTBEHHbIX NOKa3aTenemn MHTEPBAJIOB PtP

1. Co3paunTe, Kak MMHMMYM, ABa cainTa (cm. pasaen Co3gaHue caiitos).

2. B nyHKTe oCHOBHOro meHto Point-to-Point npy nomoLm KHOMKK l:"'}' (ao6aBMTbL HOBOE CEMEMCTBO
NPOAYKTOB) NOAKAKOUYNUTE K NPOEKTY CEMENCTBO NPOAYKTOB C HY)KHbIM BaM obopyaosaHuem PtP
(cm. paspen CospaHue wuHTepBana PtP). Ecav Takoro obopynoBaHMA B MNOCTaBAAEMON C
nporpammoit 6ase cneunduKaumMin He oKasanocb, TO NpeaBapuUTeENbHO co3hanTe cneumduKaumio
obopynosaHusa (cm. Pasgen PegakTtop cneundukauymin o6opyaoaHua).

3.Ha ocHoBe co034aHHbIX CalTOB, B MYyHKTe OCHOBHOro meHio Point-to-Point co3galite HoBbIl
paanopeneiiHbiii MHTepBan (cm. pasagen Co3pgaHue uHTepBana PtP).

4. HaxoAscb B MaHeM CO34aHHOTO MHTepBana PtP, Hasmute kHonky |8 | (cozpath npoduns) ans
aBTOMAaTMUYECKOro NocTpoeHus npoouns (cm. pasgen ABTOMaTMUECKOe CO3AaHMe NPOAOJIbHOro
npoduna).

5. M3 pacKpblBatoLWMXCA CMUCKOB BblbepuTe CEMENCTBO 1 NPOAYKT (Mogenb 060pya0BaHNaA), a TakKe
LWMPUHY NONOCHI.

6. 0TmMeTbTe B nosBuBLIEHCcA Tabauue TWMbl MOAYAAUMIA W KOAMPOBAHWUA, ANA KOTopbix 6yaet
BbINONHEH pacyeT. [lanee YKaskUTe HYKHYI0 KOHQUrypaumio CTBONOB, pPe3epBMPOBaHMA WU
Pa3sHeCeHHOro npuema, aHTEHHO-PUAEPHbIX TPAKTOB M BbICOT aHTEHH (BbICOTbI aHTEHH MOMHO
MEHATb TaKKe HenocpeacTBEHHO Ha npoduie HTepBana).

7. Ha naHenu MHCTPYMEHTOB MHTEPBAJIa HAXKMUTE HA KHOMKY B (oTyeT), uTObbI BbIBECTU HA 3KpPaH
pe3y/ibTaTbl pacyeTa KauyeCTBEHHbIX NOKa3aTesein.

OuUeHOYHbIM pacyeT 30H PaaMonoKpbITMA ANA Ba30BbIX CTaHUMM PtMP

1. CospgainTte, Kak MMHMMYM, OaNH calT (cm. pasaen Co3gaHue caiiToB).

2. B nyHKTe ocHoBHOro meHto Point-to-Multipoint npy nomowm KHoOMKM l:"'}" (nobaBuTL HOBOE
CEMEWNCTBO MNPOAYKTOB) MOAKAOUMTE K MNPOEKTY CEMENCTBO NPOAYKTOB C HYXHbIM Bam
obopypoBaHnem PtMP (cm. pasgen basosble craHuum PtMP). Eciv Takoro obopynoBaHus B
nocTaBAseMol ¢ nporpammon 6ase cneunduKaumii He oKasanocb, TO NpeaBapUTEIbHO Co34anTe
cneundmkaumio obopyaosaHua (cm. Pasaen Pegakrop cneumndukaumii o6opyaosaHuma).

3. Ha ocHoBe co34aHHOro caiTa, B MyHKTe OCHOBHOro meHto Point-to-Multipoint co3gaitte HoByto
6a3oBylo cTaHUMIO (cm. pasaen basosble ctaHuuu PtMP). Mpu co3paHum BC, eé nepBblit ceKTop
C03/,aeTcA aBTOMATUYECKM.

4. Cospalite Bce cekTopa bBC, B KaXKA0M CEKTOPE U3 PaCKPbIBAIOLLMXCA CMMCKOB BbibepuTe ceMeincTBo
N NpoaykT (Moaenb 060pyao0BaHUSA), WMPUHY MOIOCHI, @ TAKXKE YKAXKMUTE NapameTpbl aHTEHHO-
dnaepHbIX TPAKTOB, BbICOTbl aHTEHH M NOAKAOYMTE dailbl Anarpamm HanpaBAeHHOCTU AHTEHH
ans cektopos BC (cm. pa3aen basosbie ctaHuuu PtMP).

5. 3anonHute popmy MapameTpbl pacueta pagnonoKpbITUA COOTBETCTBYIOLMMM NAapameTpamm (cm.
pasgen PacyeT paguonokpbiTA ana 6a3oBbix cTaHuuii PtMP).
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6. [nA BbINONHEHWUA pacyeTa HaXKMUTE KHOMKY (pacuet paanonoKpbITUA) Ha BepxHen naHenu
MHCTPYMeHTOB. Mocsie BbINOJHEHUA pacyeTa 30Hbl PaAMONOKPbLITUA 0TOBPasATcA Ha 6asoBoW
Kapre.

C AMUCTPMBYTMBOM MOCTABAAETCA HECKOJ/IbKO TECTOBbIX MPOEKTOB, C KOTOPbIX MOXHO HayaTb paboty B
nporpamme.

[1poeKTbl

HoBbIli MPOEKT co3AaeTcA aBTOMaTMUECKM NpM 3anycke nporpammbl. B meHnio ®AJ1 BbinonHaoTcA
CTaHAapTHble onepaumn ¢ dannom npoekta — CO340ATb, OTKPbITb, COXPAHUTb, COXPAHUTb KAK.
PacwunpeHne noa KoTopbiM coxpaHsieTca ¢aiin onucaHus npoekta - *.mpl2. 3ToT dann coaepKuT BClO
MHPOPMALMIO MO MNPOEKTY — MNPOAOJ/bHble MPOOUAN WMHTEPBANOB, MapaMeTpbl CUCTEMbI, a TaK¥Ke
pe3ynbTaTbl PacyeTos.

MpegycmoTpeH MMNOPT NPOEKTOB U3 NpeablayLwel BEPCUU NPOrPamMmMmbl.

CanTbl

Cant — 3710 reorpaduyeckan sokauma pagnopenerHon cTaHummn, 6a3oBOM CTaHUMM MAM aBOHEHTCKOM
CTaHUMM ceTn paguopoctyna. CalT MMeeT TOMbKO TPU XapaKTEPUCTMKM — HaMMeHOBaHWe,
reorpaduyeckas WMpoTa 1 reorpapuyeckas gonarota. MNepes Tem, Kak co3aaTb PagNopPeENeinHyo IMHUIO,
a TakkKe 0a3oByl0 MAM ABOHEHTCKYID CTaHUMIO CeTM pPagModocTyna, CHayana HyXHO Co34aTb
COOTBETCTBYIOWME CalTbl. CAeNaTb 3TO MOXKHO PasHbIMKM crnocobamm.

Co3paHue canTos

[ns paboTbl C caltTamun nepenante B NyHKT MeHto CaidTbl Ha 1eBOM NaHeNu.
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CaiiTel %
2y MM 2|E| R[S Q

HaumeHoBaHWe caliTa UwpoTa HonroTa ~
(3 PPC1 Meime-Ax MNED.747670" EV2 823506°
PPC2 HedtetoraHck MN61.094712° E72 602592°
PPC3 CypryT ME1.273658° E73.495274°
PPC4 ¥neT-AryH ME1.508163° E74.212582°
PPC5 Fepoposckmil ME1.621205° E73.734265°
FPCE BoicTPMHCKHED TR MNE61 4392607 EF2 719274
FPCT NanHTop ME1.637237° E72. 2020637
ACT 2 01 MED 651647 E73.153835°
ACT_2 02 MNED.637346" E73. 123627
AC1_2 03 MED 627239 E73.085518°
ACT_2 04 MED.6EE452 E73.159161°
ACT_ 101 MED.858121° E73.052902°
AC1_1_02 MNED.851208° E73.251855"
AC1_1.03 MED. 809265 E72 966385°

PucyHok 2. Calimel

MaHenb NMHCTPYMEHTOB:

_ﬁ - nepemectmntb caut BBEPX NO Ta6n14u,e

.

- nepemectuntb CaWT BHM3 NO Ta6/w|u,e

- UMNOPTUPOBaATL caiTbl U3 darna CSV nam KML

[

- 3KCMOPTMPOBATHL CaliTbl B fOKYMeEHT Excel

[

- OTCOPTUPOBATb CaiTbl B a/1GaBUTHOM MOpPsLKe

- o6aBUTb caliTbl U3 bydpepa obmeHa

- YA3anTb BCe CauThbl

- MOKa3aTb BbIOPAHHbIN CalT B LLEHTPE 3KpaHa

L@ X% &

- HalT1 1 BbIBpaTb calnT B Tabanue

Cnocobbl co3aaHMA caiTos:

1. BBOA, HaMMeHOBaHMA U KOOPAMHAT caiTa B Tabauuy;

2. Mpy NOMOLLM KOHTEKCTHOTO MEHH0 NPU KAuKe Ha 6a3oBoli KapTe;
3. Umnoprt calitos n3 ¢paiina CSV nnm KML;

4. KonupoBaHue 13 Tabauu yepes bydep obmeHa.
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BBo/4, HaVMeHOBaHMA M KOOPAMHAT canta B Ta6/'ll/lLI,y

BeeguTe HaMmeHoBaHMe caliTa M ero reorpaduyeckme KoopAMHaTbl B COOTBETCTBYHOLWME MOASA.
leorpadmyeckne KOOpANHATLI MOXKHO YKa3aTb B popmate MONYLWAPUE TPAOYCbl MUHYTbI CEKYHAbI
(N35 36 23.8), mexay KoTopbiMn HeobxoguMmo caenatb npoben, nocne BBoAa KOOPAMHATbI
aBTomaTmyecku dopmaTmpytotca. Meorpaduyeckme KOOpPAMHATbI MOXHO TaKKe yKasaTb B ¢dopmare
MNONYWAPUE OAECATUYHBIE TPAAYCbI (N12.34567). MNocne BBOAA KOOPANHAT OHM OTGOPMATUPYIOTCA B
dopmart, 3agaHHbIN nonb3oBaTenem B MeHo HacTtpoika m caliT noasuTca Ha 6asoBoi KapTte. Ecau
noJsiylapue He yKasblBaTb, TO MO YMOYaHUIO By AeT yCTaHOBAEHO CEBEPHOE NoyLlapue.

[MpY NOMOLLM KOHTEKCTHOrO MEHIO NMPU KAKKE Ha H6azoBoM KapTe

CalT MOXKHO €03/1aTb TaK}Ke C MOMOLLbIO NPaBO KHOMKWU MbllK. Haxoaack B NyHKTE OCHOBHOIMO MeHHo
CaiiTbl, YKaXKMTe Ha HyXHOe MEeCTO Ha KapTe MpaBoi KHOMKOM MbIlKM M NPU MOMOLLM OTKPbIBaKOLLErOCs
KOHTEKCTHOIO MeHI0 Co3/aTe HOBbIN CalT.

NmnopT canTos 13 paina CSV namnm KML

Mporpamma no3BONSIET MMMOPTUPOBATb CaTbl U3 ¢ainos dopmarta CSV (Tekctosbii dopmat, rae
pasgenurtenem 3HauYeHU KOIOHOK ABASIETCA CMMBOJ “TOYKa ¢ 3anaTon”). 9To yHUBEpPCaNbHbIN dopmar, B
KOTOPOM MOXHO COXPaHUTb Tabanuy ¢ catamm ns ntoboro pegakropa Tabauy, (Excel, LibreOffice Calc u
NpouYmx), a TakKe 6a3 gaHHbIX.

HeobxogmMmble nona ana Kaxgoro u3 canmtoB — HammeHoBaHue, Lupota, Adonrota. dopmartsl
npeacrasneHns kKoopauHaT - MONYLWIAPUE TPAAYCbl MWHYTbl CEKYHAbI (N35 36 23.8) uau
MNONYWAPUE OECATUYHBIE TPALYCbI (N12.34567).

[Ona umnopTa calToB HAa*KMUTE HA KHOMKY id n BblbepuTe daiin *.CSV.

| catitelcsv — BnokHoT — O X

Maiin Mpaeka @Qopmar Bwg Cnpaeka

PPCl NuTe-Ax;N6@. 747678°%;E72,. 8239867 "
PPC2 HedTewraHck;Nol.a94712%;E72 . 602592°

PPC3 CypryT;N6l.273698%;E73.495274°

PPC4 ¥YneT-AryH;N61.588163°%;E74.212582°

PPCS Qepopoeckuin;N6l,621289%;E73.734269°

PPCo boicTpuHCkKHedTw;NE1.439268° ,E72.779274°

PPCY NanTop;N6Ll.637237°;E72.202063°

AC1 2 @1;N68.
AC1_2_02;N6@.
AC1_2_83;N68.
AC1_2_84;N68.
AC1 1_@1;N6@.
AC1_1_82;N6@.
AC1_1_83;N68.
AC1_1_84;N68.
AC1 1_85;N68.

651647°;E73.153839°

Bb37846°%;E73.
627239°%;E73.
BB6A52°%;ET73.
858121°;E73.
891288°;E73.
889265°;E72.
881318°;E72.
781373°;,E72,

123627°
B85518°
158161"°
a529@2°
291855°
9663857
S99ga74°
9935a7°
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PucyHok 3. Mpumep alina CSV ¢ umnopmupyemeimu calimamu

Mporpamma TaK»Ke No3BoaAeT MMNOPTUPOBATL CaliTbl M3 dpainos KML, KoTopble MOXKHO NOAFOTOBUTbL NPU
nomouum npunoxeHus Google Earth (Google MNnaHeta 3emna). Ans MnopTa calToOB HaXKMUTE Ha KHOMKY

id n Bblbepute dann * . KML, npm sTom Bce TouyeuyHble 06beKTbl U3 dainna KML ByayT MMnopTMpOBaHbI
B KayecTBe CaiToB.

KonunpoBaHue 13 tabnnuy, yepes bypep obmeHa.

CKonupyiTe A4enKM C HAMMEHOBaHWEM CalTOB U UX KoopaMHaTamu B Tabaumue Excel nnn Word B 6ydep

I

obmeHa, a 3aTemM HaXmuTe Ha
nosAsATcA B Tabauue.

B NaHeNnn MHCTPYMEHTOB, MocC/sie 3TONo COOTBETCTBYHOLWMHNE CanTbl

PaboTa c canTamm

Y106b! YyAANUTL OANH UIM HECKOJIbKO CaliTOB, BblAENNTE COOTBETCTBYOLME CTPOKU B TaBAULLE U HAXKMUTE
Ha Knasuwy Delete. YaaneHue canta He NPUBEAET K YOANEHUIO YKe CO34aHHbIX Ha OCHOBE 3TOro caiiTa
nHTepBana PtP, a Tak:ke 6a30BoM UK aboHeHTCKoM cTaHuum PtMP.

Mpu ABOMHOM K/IMKE Ha CTPOKE C calToMm B Tabauue, STOT canT byaeT nokasaH Ha 6a30BOM KapTe B LeHTpe
3KpaHa.

MNepeaBMHYTb CalT MOXHO MPM MOMOLUM MPaBOM KHOMKM MbIWM — YKaXKUTe CalT IeBOMA KHOMKOW B
Tabnuue, 3aTem Ha 6a30BOM KapTe NPaBOI KHOMKOW YKa*KUTE MECTO U BblbepUTE B KOHTEKCTHOM MEHIO0
MNepenBUHYTb CaMT.

BbICTPO HAlTK CalT B Tab/IMLLE MOXKHO NPU NMOMOLLY MHCTPYMEHTA

Penaktop cneundurKkaumin obopynoBaHma

B BoCbMOW BEpCMM NPOrpamMmmbl UCXOLHbIE AaHHbIE MO OCHOBHOMY 060pyaoBaHuio Point-to-Point u Point-
to-Multipoint npegcrasneHbl B Buae ¢annos cneumanbHoro popmara ¢ pacwmpeHmem *.eqt. MNporpamma
nocTaBnfeTcA ¢ Habopom Takux GainoB Ha LWIMPOKUI CNEKTP coBpemeHHoro obopyaosaHua Point-to-
Point n Point-to-Multipoint, nostomy, B 60/blIMHCTBE Cay4YyaeB, NO/b30BaTENO HET HEOBXO4MMOCTU B
novcke noApobHbiXx cneunduKaumMii Ha OCHOBHOe paamoobopyaoBaHue. J[JloctaToyHO BbI6paThb
obopyaoBaHMe U3 nocTaBasemMoro Habopa, Nocae Yero ero NapameTpbl NOABATCA B UCXOAHbIX AAHHbIX K
pacuyeTy. B ogHOM Takom ¢aiine MoryT cogepaTbca cneumduKaumm Ha Lenoe CeMeincTBo NPoAyKToB
(mogeneit) opHoro npoussoguTens. O6WMMKM nNapameTpamu AN TAKOrO CemelcTBa ABAAOTCA
napameTpbl MOAYAALNKN U KOAMPOBAHUA, @ TaKKe Habop NOA0C NPOMYCKaHUA NPUEMHMKA.

Mpumepom nogobHoro cemeicrea ana obopygosaHua Point-to-Multipoint asnsetcs, Hanpumep,
nonynsapHoe cemenctBo airMax komnaHnmm Ubiquiti Networks, B KOTOpoe BXOAUT pAaf NpOAyKTOB
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(mopeneir) 6a30Bbix M aBOHEHTCKMX CTAHLUMIA, COBMECTUMBbIX MeXKay coboit. na obopyaoBaHua Point-to-
Point npumepom cemeictea asnsietca FibeAir IP-20N komnaHuu Ceragon, B KOTopoe BXOAMT Habop
pasnunyHbIX Mogynen BHewHero pasmelleHuns (RFU) Ha pasHble AnanasoHbl 4acToT.

Mbl NOCTOAHHO AonosiHAeM ¢dalinbl ¢ NapameTpamm 0b60pyL0BaHMA, aKTya lbHbI HABOP MOMKHO CKayaTb
C Hawero caMta https://www.ctt-group.ru/drrl YKasaHHble cneumMduKaLmMmM B3ATbI U3  OTKPbITbIX
MCTOYHMKOB M MOCTABAAOTCA "Kak ecTb", Mbl TWATE/IbHO CleAMM 33 MX TOYHOCTbIO, HO MpPU 3TOM He
rapaHTMpyem Mx AOCTOBEPHOCTb.

B Tom cnyyae, ecnm daina ¢ HyKXHbiM 0bopyaoBaHMEM B NocTaBAsieMOM Habope He OKasanocb, B
nporpaMmme npegycMoOTPEH WMHCTPYMEHT — PepakTop cneunduKkaumii o6opyaoBaHuA, Npy NMOMOLLK
KOTOPOro M0J/1b30BaTe /b CAMOCTOATE/IbHO MOKET MOAroTOBUTb dalin cneundukaLmn,

=3
,ﬂ,flﬂ 3anyCKa peaakTopa CI'Ieu,Vld)VlKaLI,Vlﬁ 060pyAOBaHV|F| KINKHUTE Ha UKOHKY Ha BerHEl‘;l naHenu
MHCTPYMEHTOB.
:: Pegaktop copyaceanna: DX\Work!\Equipment' Ceragon FibeAir IP-20N.eqt = s
OB BB O F|F RAF
CemelicTBo NpoayKToE A
HaumeHos. cemeicTsa |Ceragon Fibefir IP-20M ETSI || MNapameTpkl ceMeiicTea paoMooBopy A0BaHUA

ETSI Version

WHepopr. o cemelicTee

() Pointto-Multipairt (® Oopynosarme Paint-to-Point

ofopyRosaHme MakcumaneHoe Kon-so BozmoxHeIE Cxemel 00 bEMHEHNA CxeMbl pasHECEHNA Mapam. aganTMeHorD 3KBan.
cTBonoE (pa. + pes.)
Hot stanby (HSB) MIMO 2x2 YacToTHbii pasHoc (FD) ) TapaMeTpsl curHaTyps!
BRI+ 25 Cochannel (¥PIC) ] MIMO 4x4 MpoctpaH. pasHoc (SO) (®) Dispersive Fade Mangin (DFM)
Mpoayk sl
Mpoaykr | IP-20N RFU-S 10 GHz v O
WHpopr. o npoaykTe
(® Brewnnn (J) WirerpuposaHHan aHTeHHa
aHTEHHa ]
16
25
2
0dB
MNapametper ALM
n M Cropocte MowH. Mopar.
R MoaynAauma 1 KogMposaHie nepegaus. neped. npwemH. DFM, gB
i v Meunt/c aBm aBm
v 3 B | 8 | &1
g QPsK &7 28 85 B6.1
Cocharinel 8PSK 102 28 -80 86.1
XPIF o 16.QAM 140 28 785 86
320AM 185 28 =75 61
Co/l | 30 B
A 64 0AM 228 27 =72 574
128 GAM 7 27 55 55.2
256 GAM 298 27 66 538
512QAM 7 7 63 R27
1024 GAM Strong n 25 605 50.3
1024 GAM Light 354 25 -59.5 49.9
2048 QAM 427 24 -57 438
4096 QAM 451 22 54 47 “
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PucyHok 4. Pedakmop cneyugukayuli obopydosaHus

CTaHAapPTHbIE MHCTPYMEHTbI Ans paboTbl ¢ painnamu

L] - Co3aaTb HOBbI dain
- OTKpbITL daiin

1| - CoxpaHutb daiin Kak...

- CoxpaHuTb dain

Cemeinctso

CemelcTBO NPOAYKTOB

NHdopmauma o cemeictee

Obuwas wuHPopmauua o
TeKkcToBOe none.

cemeictee obopyaoBaHuA.

MapameTpbl cemeicTea 060pya0BaHMUA

MpoayKTbl

MepeyeHb npoayktoB (mogenei

BXOAALLMX B CEMENCTBO

obopyaoBaHus),

NMonoca nponyckaHua, My,

MepeyeHb, B KOTOPOM YKa3blBalOTCA BCE BO3MOMKHble
LUMPUHBI cnekTpa CUrHana, noasiepmMBaembie
cemeiictBom obopyaoBaHua, Mly,

Moaynauma n KoanposaHue

Cnucok Bcex TUMNOB MOAYyNAUMIA U KOAMPOBaHMUA,
noaaep>KMBaeMbIix cemencTsom o60pyaoBaHmMA.

Point-to-Multipoint Radio

YcTaHOBUTL AN1A cemelictBa obopyaoBaHua PtMP

Point-to-Point Radio

YcTaHOBUTL ANA cemelicTBa obopyaoBaHua PtP

MaKc. KoNn4YecTBo PaboUnx U pesepBHbIX
CTBONOB

MaKcuMManbHOE KONMYEeCTBO pabounmx W pesepBHbIX
CTBO/IOB, AOCTYMHbIX B cemencTse 060pya0BaHUA (TObKO
ans PtP)

Bo3moskHble cnocobbl 06begmHeHUs
CTBOJIOB

Bo3morKHble cnocobbl opraHM3aumm cteosioB: Hot Standby
(HSB) — Topsunin peseps/ Co-channel (XPIC)/ MIMO
2x2/MIMO 4x4. Tonbko gna PtP.

HocTynHble cnocobbl pasHeceHun

Cnocobbl pasHeceHHoro npuvema, [AOCTyMHble
cemelictBa obopyaosaHua (TonbKko ans PtP)

ans

MapameTpbl aganTMBHOIO 3KBana3epa

Bbibop TMNa napameTpoB aganTUBHOINO 3KBaJsan3epa:
napameTpbl CUFHaTypbl UAM AUCNEPCUOHHbLIA 3anac Ha
3amupaHua (Dispersive Fade Margin — DFM). TonbKko ans
PtP.

MpoaykT

BbibpaHHbI NpoayKT (Moaenb obopyaoBaHus)

NHdopmauma o npoaykTe

O6buwan nHdpopmauma o npoAayKTe
obopyaosaHua). TekcToBoe noJie.

(mopenu

BHewWwHAA aHTEHHA

YCTaHOBUTb, €CAn C AAaHHbIM NMPOAYKTOM WMCMNO/b3yeTcA
BHeELWHAA aHTEHHaA.

MHTerpupoBaHHas aHTEHHa

YCTaHOBUTb, €CAn C AaHHbIM MPOAYKTOM WCMNO/b3yeTcA
TOJIbKO MHTErpUpPOoBaHHaA aHTEHHaA.

KoadpdurumneHT ycnneHunsa aHTeHHbI, Abu

KoadodumumneHT ycuneHma MHTerpupoBaHHOM aHTEHHbI
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Odnarpamma HanpasAeHHOCTU aHTEHHbI

Onarpamma HanpasaeHHOCTH WNHTErpMpoBaHHOM
aHTeHHbl. [Ona 3arpysku ¢anna OH B dopmate MSI

HaXXmute &
HaNnpaB/1IEHHOCTU.

B N1€BOM BEPXHEM yrny Auarpammbl

MN306paxkeHne NpoayKTa

®oto wamM rpaduyeckoe m306paKkeHMe NpoayKTa.
3arpysKy M306parkeHnsa MOXKHO BbIMONHNUTL Kak 13 palina,
Tak W yvepe3s bydpep o0bmMeHa, COOTBETCTByHOLLMNE
MHCTPYMEHTbI Haxo4ATCA Hag u3obpakeHvem. Ecim ogHa
M TaKKe KapTUHKA UCMOAb3yeTcsa 418 BCeX MPOAYKTOB, TO
TaKXKe YKakuTe 3T0 Mpu NOMOLLM YeK-bOoKca B BEPXHEM
NPaBOM Yry, 3TO 3HAaUUTE/IbHO COKPATUT 06bem daitna co
cneumduKaumnen.

WnpwrHa nonockl, My,

BblbpaHHas WwupuHa nonocsl, MIy,

Tun MoAynALUMKN U KOAUPOBAHUSA

I'IepquHb BCEX BO3MOXHbIX TUMNOB MOAYJ'IFILI,VIﬁ n
KogunpoBaHuA, noaaepXmBaembix OﬁOPYﬂ,OBaHMeM.

CkopocTb nepegaum, Méut/c

MaKcrmanbHas KaHaNbHas CKOpOCTb ans
COOTBETCTBYIOLWErO TUMA MOAY/ALMM U KOAUPOBAHMA.
M6wuT/c. CnpasouHaa nHbopmaLms.

MoLwwHOCTb NnepegaTymka, obm

MolHoCTb NepeaaTinKa ONA COOTBETCTBYIOWEro TUNa
MOAYNALUM N KoANPOBAHMA, ABM

Moporosas YyBCTBUTE/IbHOCTb
npuemHuKa, abm

Moporosas YyBCTBMTENBHOCTb npPUeMHUKa ans
COOTBETCTBYIOWErO TUMNA MOAYNALMM WU KOOUPOBAHMA,
abm

WnpurHa curHatypbl, My,

WnpurHa curHaTypbl, MI'y, (Tonbko ans PtP)

rnybuHa curHaTypbl 4N8 MUHUMANbHOM
¢dasbl, b

nybuHa curHaTypbl gns MMHUMAAbHOM dasbl, 4B (TonbKo
ansa PtP)

rnybuHa curHaTtypbl ANs He
MWHMManbHoM dasbl, Ab

FnybuHa curHaTypbl ANA He MWHUMaNbHoW ¢asbl, ab
(Tonbko ana PtP)

,D,MCI'IepCVIOHHbIl\;I 3anac Ha 3aMunpaHnA

OncnepcnoHHbIN 3anac Ha 3amMmupaHuns (TonbKo ana PtP)

Dispersive Fade Margin - DFM

Mopsagok co3ganHns daina cneumdurKaumii:

1. 3anonHuTte none Cemeiicteo u none MHpopmauua o cemeiictee (Npm HEOOBXOAUMOCTU — 3TO NPOCTO
TEKCToBOE none).

2. 3aiauTe B naHenb MapameTtpbl cemeiictBa 1 3anonHUTe nona MPoAyKTbl (YKaxKnte BCce NPOAYKTbI B
cemelictee, MoNocbl YACTOT (YKarKUTe BCE BO3MOXKHbIe MOJIOChI YacTOT, Ha KOTOPbIX MOXKeT paboTtaTtb
obopyaosaHve) n Moaynauma u KogupoBaHMue (YKarKuTe BCe BO3MOXKHblEe BUAbI MOAYAALMM U
KOAMPOBaHUSA, Ha KOTOPOM MOXKeT paboTaTb obopygosaHue). MNocne 3anosiHeHMA Haxmute Ha OK,
naHenb 3aKpOeTca, U BBedeHHas WHbOPMAUMSA MNOABUTCA B PaCKpbIBaOLWMXCA crnvckax MpoayKTbl,
Monocbl yacToT, a TakXe B Tabauue Mopaynauua U KOAUPOBAHUA OCHOBHOM MNaHenn peaakTopa
cneundmKkaumnii.

3. YKaxKuTe TUn cemenctsa obopyaosaHus — Point-to-Multipoint nam Point-to-Point. [ina cemeictea
Point-to-Point 3anonHuTe MHPOPMALMIO O MAaKCMMaNbHO BO3MOXKHOM KO/IMYEeCTBe paboymx n pesepBHbIX
CTBOJIOB, BO3MOMHbIX CNOCO6OB pe3epBUPOBaHUA U O0ObEAWHEHUA CTBOJIOB, OMUWMA Pa3HECEHHOro
npuema M TUMNe NapameTpoB aAanTMBHOIO 3KBaslaM3epa npuemHuKa. Bca ata mHpopmauma byapet
YUYUTbIBATLCA B AafibHelLWeM Npu KOHOUTYpUpPOBaHUN MHTepBanoB PtP Ha ocHoBe AaHHOro cemelicTea
NPOAYKTOB.

4. Tenepb MOXHO BBOAMTb MHPOPMALMIO O KaXKA0M U3 NMPOAYKTOB:

Page 18/82



DRRL 8.0 210916 PykoBoacTBO NO/Ab30BATENA

4.1 BbibepuTe M3 pPacKpbIBalOLWLEroCs CMUCKA HYKHbI NPOAYKT.
4.2 3anonHuTe none UHPopmauma o npoayKTe (Npy HE06X0AMMOCTN — 3TO NMPOCTO TEKCTOBOE MONe).

4.3 Ecnvm ¢ AaHHOM mogenblo 060pya0BaHUA UCNOIb3yeTCcA BHELWHAA aHTEHHa, TO yKaxuTe 3T10. Eciv B
obopyaoBaHME BCTPOEHA aHTEHHA, KaK 3TO YacTo 6biBaeT, Hanpumep, y 6a30BbiX U aBOHEHTCKMX
CTaHumMii PtMP, To yKa)KuTe UHTerpMpoBaHHaA aHTeHHa, BBeauTe ee Ko3pULUMEHT ycuaeHus u
3arpysute ¢ain gnarpammsl HanpasaeHHoCcTH B popmaTte MSI.

4.4 3arpysuTe ¢poTo nnm rpadpuyeckoe n3obparkeHune NpoayKTa (3To MOXKHO caenatb Kak u3 daina, Tak
n yepes bydep obMeHa, COOTBETCTBYIOLME MHCTPYMEHTbI HAXOAATCA HA4 U306pakeHnem), ecnm ogHa
M TaK¥Ke KapTUHKa MCNOo/b3yeTca AN BCEX MPOAYKTOB, TO TaK¥Ke YKaXKMUTe 3TO NpW NOMOLLM YeK-boKca
B BEPXHEM MPABOM Yr/y, 3TO 3HAaYMTE/IbHO COKPATUT 06bem daiina co cneumduKaumnen.

4.5 B packpblBatowmmcs cnmcke Mosaoca 4acToT BbibepuTe HYXKHYHO NOA0CY A8 NPOAYKTa. 3anonHuUTe
cTonbubl KaHanbHasa ckopocTb, MoLWHOCTbL NepeaaTymKka, YyBCTBUTEIbHOCTb MPUEMHMKA A1 KaXKA0ro
™na mogynsumn. Ona obopyaosaHua Point-to-Point moxeT noTpeboBaTbcA [OMNOAHUTENBHO
3ano/IHeHWe NapamMeTpoB aZaNTUBHOIO 3KBaNa3epa ANA KaXKA0ro TMNa MOAYNALMMK, A B C/Iy4ae, ecnu
cemeictBo obopyaosaHua nogaepskusaet pexunm Cochannel, To napametpbl XPIF n Co/l (3tu
napameTpbl YKa3bIBAOTCA 417 KaXK40ro NpoayKTa).

4.6 MNoBTOpUTE AOENCTBMA, YKasaHHble B NyHKTe 4.5 Ans BCeX MOAOC 4acToOT, NoAAEPKMBAEMbIX
NPOAYyKTOM.

5. Mocne 3anonHeHMa MHOOPMAUMM MO KaxKAOMY M3 NPOAYKTOB COXpaHuTe ¢alin cneundukaumm
(pacwupeHue *.eqt).

Ona ypobctBa M ycKopeHus paboTbl npu 3anosHeHWM MHGOpMauMM MO MPOAYKTaM B peaaKkTope
npeaycMoTPEH P, UHCTPYMEHTOB (HaXo4ATCA CBEPXY B MEHIO):

- CKonnpoBaTb Bce NapameTpbl Tabaunubl Moaynaunin npoayKta B bydpep obmeHa
(vcnonb3yeTcsa gna co3gaHna HOBbIX NPOAYKTOB HA OCHOBE CYLLECTBYHOLIMX)

I - BctaBuTb NapameTpbl Tabanupl moaynauuii us bydbepa obmeHa (Mcnonb3yerca Ans
C0343aHu1A HOBbIX MPOAYKTOB Ha OCHOBE CYLLECTBYHOLLMX)

m - ABTOMaTU4YeCKOe 3ano/IHEHME 3HAYEHMIA NOPOrOBOW YyBCTBUTENLHOCTU NPUEMHMKA ANA
BCEX M0/10C Ha OCHOBE 3HAYEeHWI NepPBOI NOAOCHI. ITOT UHCTPYMEHT MOYKHO MCMO/b30BaTb
A7 NPUMEPHOM OLEHKM NOPOroBOM YyBCTBUTE/IbLHOCTU, KOTAA OTCYTCTBYHOT TOYHbIE AaHHbIe
AN Bcex nonoc. PaboTa MHCTPYMEHTa OCHOBAHA Ha TOM, YTO NOPOroBas YyBCTBUTE/IbHOCTb
NPYEMHMKA YMEHbLLAETCA NPONOPLMOHAIbHO YBEMYEHMIO NMOOCHI MPONYCKAHMS.
Hanpumep, npu yBesM4eHnn Noa0Ckl NPOMNyCcKaHWa B A4Ba pa3a, NOporosas
YYBCTBMTE/IbHOCTb YMEHbLIaeTcs Ha 3 ab.

] - NepenmeHoBaTb NPOAYKTbI (3ameHNTb KoMBUHaLMIo Nobbix 6yks/undp/cmeonos B
HaMMeHOBaHMM NPOAYKTOB).

F - MpumeHnTb BblbpaHHble NapameTpbl B Tabanue Ans Bcex NpoayKToB C AaHHOM NoJ10CcoM
NponycKaHus.

T - MpuMmeHUTb BbIOpaHHbIE NapameTpbl B Tabauue aaa BCex NOAOC NPONyCcKaHMA ANA AaHHOTo
npoaykTa

- BbiBECTWM OTUET O NPOAYKTE A/1a BbIOPaHHOM NOAOCHI NPOMNYCKaHMA B BUAE CTAHAAPTHOM

cneundmrKaumnm, KOTOPYH MOXHO CoXpaHuTb B popmaTte PDF, Word, nam Excel.
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RAF | - 3arpy3uTb napameTtpbl 060pynosaHus us RAF daina Pathloss (Tonbko ana dainnos
cneunduraumin PL50_ASCII_RADIO_SPEC_03/04 c agantusHoW moaynsaumen)

Page 20/82



DRRL 8.0 210916 PykoBoacTBO NO/Ab30BATENA

Moaenun pacnpocTpaHeHns pagnmoBO/IH

B aTOM mMeHI0 Monb3oBaTeslb MOXKeT Bbl6paTb moaenib pacnpocTtpaHeHnA pPagunoBOJiH, KOTOpPaA 6y,a,yT
MCNONb30BaTbCA B PACHETAX, @ TAKXKE HEKOTOPbIE NapaMeTpPbl aTOM moaenun.

Moaenm pacnpocTpaHeHua %

MHGFGHWEEbIE: SaMUpPaHWA

(®) Pex. MC3-R P 530-17 () Burant-Bapretr
MiuHIMMaNEHD AONYCTUMEIA 3aNac Ha samMupadna, ab
MakcManeHeIi BeMrpeil 33 cyeT YPI anA Hecen. samMupaHi
MarcmaneHeIR Berpeil 38 cyeT YPT anA cen. samupaHwii
MakcrmaneHeli Bemrpeiw 3a cyet MNPMN ana Hecen. samuparii
MakcimaneHeit Benarpeiw sa cuet [NPI ana cen. samupadmii

MarcManeHei Berpeil 3a cueT YPM+PM ana Hecen. samMupanHii

MarcMmaneHeIi BeMrpeil 38 cyeT YPM+MPM anA cenekT. 3aMMpaHwii

CenexTMEHAA COCTABNAKLLEA HEYCTORYMEOCTH

(®) YunToisats () He ywiTeisaTe

ToysyHbIA rpaoMeHT pedpakLK, HE NpeBbIll. B TeyeHWe 1% cpenH. rona ([dMN 1)
(® Pex. MC3-R P.453-9 () Pex. MC3-R P.453-10

JatyxaHve B goxae

(® Pex. MC3-R P 53017 () Crane () Het

JatysaHve B razax
(® Pex. MC3-R P 676-11 () Het
Lacbpakuan
(@) Pex. MC3-R P.526-15 (MeTon BynnuMHrToHa MM METOL WS0NMP. LMNWHOPOE)

() MeTon Deygout (c Koppexipoekoi no Pex. MC3-R P.526-11)
() MeTon Epstein-Peterson

PacyeT ocnaBneHkA B pAcTMTENEHOCTW B cooTEeTCcTEMM © Pex. MC3-R P.833-5

IREERE Affa

[] HUMP/TOCT P 53363-2009

PucyHok 5. Modenu pacnpocmpaHeHus paduososiH
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MC3-R P.530-17

MWHMMaNbHO AONYCTMMBIM 3anac Ha
3amupanma, ob

BennunmHa MMHMMaNbHOTO A0MNYCTUMOrO 3anaca Ha
3aMupaHua. Ecam npm pacyeTe 3anac Ha 3aMmUpaHuA
OKaKEeTCA MEHbLLE 3TOI BE/IMUYUNHBI, TO pacyeT
BbINONHATLCA He byaeT (B oT4eTe Ha mecTe
pacyeTHbIX 3HaYEHU I 3aMUPAHNIA NOABATCA
npoYepKm)

MaKcuMMaibHoe 3HaYeHWe BbIMTpbILLa 33 cHeT
YaCTOTHOro PasHoCa A1 HECENEKTUBHbIX
3aMUpaHui

OrpaHuyeHne 4/1a BbIUrpbIiwa 3a CHET YaCTOTHOrO
pa3sHoca ANA HeCeNeKTUBHbIX 3aMUpPaHKIA, NO
YyMOAYaHMo pasHo 10.

MaKcuMMaibHoe 3HaYeHWe BbIMTpbILa 33 cHeT
YaCTOTHOro pasHoCca A/ CENIEKTUBHbIX
3aMUpaHui

OrpaHuyeHne 4/1a BbIUrpbIwa 3a CHET YaCTOTHOrO
pa3sHoca ANA CeNEeKTUBHbIX 3aMUPaHUIA, NO
YMOYAHMUIO PaBHO 25.

MaKkcrmanbHoe 3HaYeHne BbIUTpbilla 3a CHET
NPOCTPAHCTBEHHOIO pa3HOCa AnAa
HeCEeNIEKTUBHDbIX BaMMpaHMVI

OrpaHuyeHune a1a BbiUrpbiwa 3a cyet
NPOCTPAHCTBEHHOIO Pa3HOCa AN HECENEKTUBHbIX
3aMUpaHuii, No ymonyaHuo pasHo 200.

MaKkcrmanbHoe 3HaYeHne BbIUTpbilla 3a CHET
NPOCTPAHCTBEHHOIO pa3HOCa AnAa
CENEKTUBHDbIX 3aMMpaHMﬁ

OrpaHuyeHne a1a Bbinrpbiwa 3a cyet
NPOCTPAHCTBEHHOTO Pa3HOCa A1A CEIEKTUBHBbIX
3aMUpaHuii, No ymonyaHuo pasHo 100.

MaKkcrmanbHoe 3HavyeHue BbIUTpbilla 3a CHET
KOM6MHMPOBaHHOI'O Pa3HOCa anAa
HecCeNeKTUBHbIX 3aMV|paHV|l\;I

OrpaHuyeHune a1a Bbinrpbiwa 3a cyet
KOMBWMHMPOBAHHOIO Pa3HOCA A5 HECENEKTUBHbIX
3aMMUpaHMi, No ymondaHuto pasHo 2000.

MaKcrumanbHOe 3Ha4YeHme BbIMIPbILWa 3a cHeT
KOM6MHVIpOBaHHOFO pPa3HOCa AanAa
CeNNeKTUBHbIX 3aMMpaHVI171

OrpaHuyeHne AN BbIUrpbIlLa 3a cHeT
KOMOBMHMPOBAHHOIO pPa3HOCa A1A CENEKTUBHbIX
3aMMUpPaHMi, Mo YyMoa4YaHuto paBHo 2500.

BuraHTt-bapHeTT

MWHMMaNbHO AONYCTMMbI 3anac Ha
3amupanma, ob

BennunmHa MMHMMaNbHOTO A0MNYCTUMOrO 3anaca Ha
3aMupaHuA. Ecam npm pacyeTe 3anac Ha 3aMmUpaHuA
OKaXKeTCA MeHblLE 3TO BE/IMUYUHBI, TO pacyeT
BbINONHATLCA He byaeT (B oTyeTe Ha mecTe
pacyeTHbIX 3HaYeHMI 3aMUPaAHNIA NOABATCA
npoyepKu)

3aTtyxaHue B goxpge

Rec. MC3-R P.530-17

Pacuet 3atyxaHua B goxae no Rec. MC3-R P.530-17

Crane
BbibpaTtb pernoH no Crane 1996

Pacuet 3atyxaHua B goxxae no metoay KpeiHa c
y4yeToM A0XKAeBbIX permoHos 1996r. Ana npocmoTpa
PErMOHOB AOMKAEN HAXMUTE i.

Het

He BbINONHATL pacyeT 3aTyXaHuA B A0X4e

3aTtyxaHue B rasax

Rec. MC3-R P.627-11

Pacuet 3aTyxaHua B rasax no Rec. MC3-R P.627-11

Het

He BbINONHATb pacyeT 3aTyXaHuA B rasax

Oundpakuusa

MC3-R P.526-15 (nonHbIi meToa BynnnMHIToHa
AU MeToA, U30ANPOBaHHbIX LNAUHAPOB)

Pacuet andpakumnmoHHoro ocnabneHns no metoay
MC3-R P.526-15 meToa BynnnHrtoHa nam metop,
N30/IMPOBAHHbIX LUANHAPOB

MeTtopa Deygout (c KOpPEKTUPOBKON No Pek.
MC3-R P.526-11)

PacueT andpakymoHHoro ocnabneHma no metony
meTop [lery ¢ KoppeKkTnpoBKoi no Pek. MC3-R
P.526-11

MeTopa Epstein-Peterson

PacueT andpakumoHHOro ocnabneHuns no metoay
3nwTenHa-MeTepcoHa

Pacuet ocnabneHun B pacTUTE/IbHOCTU B
cootBeTcTBUU Cc Pek. MC3-R P.833-9
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MapameTpobl Al n Alfa Pek. MC3-R P.833-9

MapameTpsbl Al 1 Alfa pacueTta ocnabnenus s
pacTuTenbHOCTU B cooTBeTCTBMU € PeK. MC3-R
P.833-9

HUNP

PacueT KauecTBeHHbIX NMoKa3aTenen pagnopenemHblix
NMHKUIM no MeToauke pacyeta Tpacc umedpoBbix PP/
npsmoit sBugumoctu. HUMP, Mocksa, 1998r.

rOCT P 53363-2009

PacueT KauecTBeHHbIx NokasaTtenen PP/1 no FOCT P
53363-2009 "LndpoBble pagmopenenHble TMHUN.
MNoKasaTenu KayecTBa. MeTogbl pacyéta”

MWHUMaNbHO AOMNYCTMMbIN 3anac Ha
3amupanma, ab

BennunmHa MMHMMAbHOTO AOMNYCTUMOTO 3anaca Ha
3aMmupanua. Ecam npm pacyeTe 3anac Ha 3aMMpaHusA
OKaKEeTCA MEHbLLE 3TOI BE/IMUYUNHBI, TO pacyeT
BbINOIHATLCA He byaeT (B oT4eTe Ha mecTe
pacyeTHbIX 3HaYEHU I 3aMUPAHNIA NOABATCA
npoYepKm)

[MnaHMpoOBaHMe pagmopenenHblix MHTePBaNoB ToYKa-To4Ka (PtP)

Co3aaHune nHtepsana PtP

PaguopeneitHble MHTEpPBasbl CO34al0TCA Ha OCHOBE NpeABapuTeNbHO CO3A4aHHbIX CalToB (CM. pasaen
Caiitbl). [ns TOro, 4ytobbl HayaTb PaboTy C MHTEPBaNaMM TOYKA-TOYKA OTKpoWTe MyHKT Point-to-Point

OCHOBHOIO MeHIO.

Point4o-Point

| ® X

HDI:IMI:-I Ha NOKa3aTeNy Ka4eCTEa W MrOTOBHOCTIA

(@) CymMmapHas rogoBas QoCTYMHOCTE

O Hopme! Ha nokasaTeny KayecTea W rOTOBHOCTH B
cooTBeTCTEMM ¢ " MeTomkoi HIAKMP

CemelicTea npoaykTos obopya0BaHWA

| &3] ®

HalrMeHoBaHWA CeMeRcTE NpoaYKTOR

Ceragon FibeAir IP-20M ETSI

DFDEIHH'-IEHHE MOLWHOCTH NEPEe0aTYMES

(®) He Wcrone3yeTcA

() arpaHAumTE MOLLHOCTE NEpeaTuMKa YROBHEM 27 abm

() orpanmumnTe MMM aHTEHHE! YpOBHEM 30 b
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PucyHoK 6. lMapamempsl 014 nuHKos PtP

B nepBylo oyepenb K MPOEKTYy HEeobXoAMMO MOAKNOUMTL Al C TEXHUYECKUMU XapaKTePUCTUKaMM
cemelicTBa 060pyA0BaHMSA, KOTOPOE NpeanoiaraeTcs 3a4eMcTBoBaTL B NpoekTe. [1ns 3Toro B MeHio Point-

to-Point — CemeiicTBO NPOAYKTOB HAaXKMUTE HA KHOMKY P 1 BblbepuTe COOTBETCTBYHOLLEE CEMENCTBO
WM HECKOJ/IbKO CEMENCTB. YKa3aHHble ¢painbl ¢ AaHHBbIMKU U3 TEXHUYECKNX cneumduKaumii obopynosaHus
OOJ/IKHbI  ObITb MpegBapuTeNibHO CO34aHbl B CMeuManusMpoBaHHOM PepakTtope cneuuduKkaumii
obopypoBaHua (cm. paszen Pepakrop cneuuduKaumii obopyaosaHua). Mporpamma nocTaBaseTcs C
Habopom ¢ainnoBs cneunduKkalmii Ha 60bLLIYIO YacTb COBPeMeHHoro obopyaosaHua PtP n PtMP.

MaHenb MHCTpymeHTOB 1A ceTn PtP:

I=.|"]'-' - €034aTb HOBbIM UHTepBan PtP
(] - BbIBpaTb/CHATL BbIGOP ANA BCEX MHTepBanos PtP
= - yAanuTb Bce BblIbpaHHble MHTepBanbl PP

=) - co34aTb 06LWwmii oTYeT no Bcem UHTepsanam PtP B dopmate MS Excel

OrpaHuyeHMe MOLLHOCTU NepeaaTYnMKoB Ana scex PtP AMHKOB B npoeKTe

He ucnonbsyerca OrpaHunyeHne MOLLHOCTU He NpUMeHAeTcA

OrpaHNYUTb MOLLHOCTb YCTaHOBUTb YKa3aHHYH MaKCUMAbHYIO MOLLHOCTb NepeaaTynKoB
nepeaatymka yposHem, Abm 4na scex PtP nnHkoB B npoekTe, Abm

Mpwu pacyeTax KayecTBEHHbIX NMOKa3aTenen MHKa byaeT BblIbMpaTbes
CaMoe »KeCTKoe orpaHuyeHue nu3 Asyx — U3 Toro, KOTopoe BBeAEeHO B
3TOM MEHIO U TOro OrpaHNYeHNA MOLLLHOCTK, KOTOpOe BBEAEHO B
napameTpax KOHKPETHOro NHKa.

orpaHmumnTb IUMM aHTEHHbI YCTaHOBUTb YKa3aHHY0 MakcumanbHyto SUNM ana scex PtP avHKoB
ypoBHeMm, obm B NpoeKTe, Abm

Mpwn pacyeTax KayecTBEHHbIX MOKa3aTenein AMHKa byaeT BblIbMpaTbea
CaMoe »KeCTKoe orpaHuyeHue nu3 Asyx — U3 TOro, KOTopoe BBeAEHO B
9TOM MEHI0 M Toro orpaHmyeHna SMNUM, KoTopoe BBeaeHO B
napameTpax KOHKPETHOro NHKa.

Y106bI CO34aTb paanopeneitHbln MHTEPBA, HAXXMUTE Ha KHOMKY l:"'}' B BEPXHEN YAaCTU OTKPLITOMN NaHeNu
meHto Point-to-Point, nocne 4yero nporpamma nNpeasoXUT Bam NOCAeA0BaTE/IbHO BblbpaTb KOHLbI
nMHTepBana — Site A n Site B 13 caintos, co3aaHHbIX paHHee (cM. pasaen CaiTbl), 3aTeM NOMECTUT 3TOT
nHTepBan B aepeso Point-to-Point 1 oTKpoeT ero napameTpel.

Y1o6bl B AanbHelwemM nporpamma CMOrina aBTOMATMYECKM NOACYMUTATb ANMHY IMHUKU, COCTOALLEN U3
HECKO/IbKUX WHTEPBaNOB (3TO HYXHO ANA pacnpeieneHUs HOPMbl Ha KayecTBeHHble MoKasaTenu no
MHTepBanam — cm. pasaen Hopmupyemble nokasatenm PtP), Hy»KHO BbibpaTb HanpaBaeHWe UHTEPBaNoB
TaknMm 06pasom, YToObl U3 HUX SIEFTKO MOXKHO OblI0 BbICTPOUTL IMHWUIO. Hanpumep, ecnm nmerTca canTbl
A, B, C, D, E, To MHTepBanbl HyXHO Ha3BaTb A-B, B-C, C-D, D-E (a He E-D, Hanpumep). Torga notom npwm
YKa3aHUM Hayana U KoHUa AuHuK, Hanpumep, A-E nam B-D, nporpamma onpegenut ee TONOJIOTUIO U
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KOPPEKTHO ydTeT AJZINHY BCEX MHTEPBAJIOB B JIMHUN. To e camoe OTHOCUTCA U K OTBETBAEHWAM OT
OCHOBHOI1 mMarumcrTpanu.

WMHTepean Point4o-Point

| F[ Y[R %]|9% |0 B |EH BB

Cait A Caint B

PPC1 MName-Hic PPC2 Hedmrewranck

Wwpota: ME0D.747670° wpoTa: MWE1.094712°

Donrota:  E7Z. 8235067 Donroma:  E72.602592°

Pamioobopy gpoeaHie

Cemeiteteo | Ceragon Fbedir IP-20M ETSI w
MpogykT | IP-20M RFU-S 7 GHz w
Monoca | 28 ~ | MM Yactota |7100 My

Family info: ETS1 Version
Product info:

Moayrmuwm 1 rommposanme  npeoor Mowreets Syserar. 2
QPSK 46 27 -7
8PSK 70 27 325
16 GAM 57 27 -30.5
32 GAM 129 27 77
64 QAM 160 2 74
128 QAM 1593 26 -70.5
256 QAM 220 26 £7.5 W
Konso cteonoe | 1+ 1 w PasHecerne | Mone o
Cxema pafiotel | Mone w MonApusawin | Vertical w
Caint A CanT B
Twun aHTEHHE HF6-65 HF6-65
Younerwe aHTeHHE!, ABw 42 42
lhpiHa [IH aHTEHHE B EEPTMKANEHDN ... 1.7 1.7
BricoTa aHTEHHLI, M 50 50
OnwHa fuoepa, M 0 0
¥eneHele NOTEPW B thuaepe, 0b/mM 0 0
MoTepn Ha obbeamHeHKe, ok 1 1
NononHuTeneHEIE NoTepy, OB 0 0
CymmapHeie noTepy B AFPT, ok 1 1
CrpaHiyeHre mMakc. MowH, nepe., obm Het Het
OrpaHuyedve mawe. IUHMM, nba Het Het

PucyHok 7. lapamempsl uHmepsana PtP
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MaHenb MHCTPYyMEHTOB A4nA uHTepsana PtP:

ap - €034aTb HOBbIM MHTepBa PP ¢ TakumMu ke napameTpamun obopyaoBaHUsA

bl - NepemecTUTb MHTEPBa BBEPX MO CMUCKY

D - NepemecTUTb UHTEePBA BHU3 MO CMIUCKY

o3 - YAANUTb 3TOT UHTEpPBaN

- BbIbpaTb/cHATb BbI6OpP CO BCEX BUAOB MOAYNALMM B NapameTpax ob6opyaoBaHuMs

@ - U3MEHUTb CanT A

s - U3MEHWTb caliT B

& - NOKAa3aTb MHTEPBa/ B LLEHTPE 3KpaHa

d - NOCTPOUTb NPOAObHbLIN NPodUIb UHTEPBANA

B - BbINOJIHUTb PacyeT KayeCTBEHHbIX NMOKasaTene MHTepBaia U BbIBECTU Ha 3KPaH OTYeT

- BbIBECTM OTYET O NPOAYKTE AN BbIGPaHHOM NOAOCHI NPONYCKAHWA B BUAE CTaHZAPTHOWM
cneumdmKaLnmn, KOTOPYIO MOXKHO coxpaHuTb B dopmate PDF, Word, nnm Excel.

- KOMMPOBaTb NapameTpPbl IMHKA B bypep obmeHa

B - BCTaBWUTb NapameTpsbl IMHKa U3 bydepa obmeHa

I"IepeKmoqume mexagy mHTepBsaiamm

Ecan KAMKHYTb Ha WHTepBan B cnucke Point-to-Point B OCHOBHOM MeEHIO, TO OTKPOETCA OKHO ¢
napameTpamun MHTEPBana, a TaK:Ke OH NOABUTCA B LEHTpe 3KpaHa Ha 6a30Bon KapTe.

MHTepBan MOXKHO TaK:Ke BblIbpaTb ABOMHbBIM KAMKOM NO HeMy Ha 6a30Boi1 KapTe.

MpPoAOAbHbIN NPOPUAL MHTEPBANA

Mpodunb npeacraBnser cobon BepPTUKANbHbLIA pa3pes MECTHOCTU MeXKAY KOHLAMM WHTepBana ¢
HaHeCceHHOW MHd)OpMaLI,MEﬁ O BbICOTHbIX OTMETKaX 3eMJ/11, O BbICOTax 3aCTpOVIKM 1 OepeBbEB, @ TaKXKe O
rpaHnUax BOAHbIX MAaCCUBOB.

Mporpamma co3gaeT Npogo /bHbIN Npoduab NpM NOMOLLM cieaytowero Habopa GIS:

- Uwndposoin mogenn BbicoT Shuttle Radar Topography Mission ¢ paspewennem 1” (SRTM-1),
MMeIoLWUXCA Ha BClo TeppuToputo Poccnn go 60 rpagycos ceBepHOM LWIMPOTbI (ceBepHee 60
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rpagycos ncnosbsyetcs SRTM-3). leTanbHocTb penbeda, npeacrasneHHoro LLMB SRTM, B Lenom
COOTBETCTBYET AeTasibHOCTU Ha Tonorpaduyeckmx Kaptax macwrabos 1:50 000 — 1:25 000;

- [laHHbIX No 3acTpoiKe u3 npoekTta OpenStreetMap;

- [paHuy 1 BbICOT IECHOTO MOKPOBA, @ TaKXKe rPaHWUL, BOAHOW MOBEPXHOCTU C UCMOJ/Ib30BaHUEM
AaHHbIX M3 npoektos Global Forest Change http://www.earthenginepartners.appspot.com/ u
NASA’s Jet Propulsion Laboratory, the University of Maryland, Woods Hole Research Center
https://www.nasa.gov/topics/earth/features/forest20120217.html;

3arpysKa BCex reo4aHHbIX B NPOrpammy BbIMOJHAETCA aBTOMATUYECKM MO Mepe HeobXo4MMOCTH.
B nporpamme cyLLecTByeT TaK:Ke BO3MOXKHOCTb PYYHOrO CO34aHUA U KOPPEKLMU Npoduns.

ABTOMaTM4YeCKOe co3aaHmne NPpoa0/IbHOro I'IpOd)l/lflﬂ

I ]

B cO38aHHOM MHTEpBasie HaXXMUTe KHOMKY ®8 | NossuTca oKkHO ¢ npeaynpexaeHnem, 4To gaHHble Ha
npoaosbHOM npodune 6yayt 3ameHeHbl. Kpome Toro, B MOABMBLUEMCA OKHE HEOHXOAMMO YKaszaTb
CPeAHIO0 BbICOTY 3TaXKa (06bI4HO 3Mm) ANA 3aCTPoiikK. [leno B TOm, 4To B 6a3e AaHHbIX NpoekTa OSM vale
BCEr0 eCTb MHPOPMALLMA O STAXKHOCTU TOTO UM MHOTO 34aHUA, YHEM €ro TOYHAA BbICOTA B METPaXx, MO3ToMy
npyv NOCTPOEHWUWN NPOLONALHOINO NPOdUAA BbICOTa 34aHMA ONPEeAEeNsieTcas UCXOAA U3 ero 3TaXKHOCTU U
BbICOTbl 3Ta)Ka. B 3TOm e OKHe cnegyeT yKasaTb BbICOTY AAA 34aHUMNA, MHGOPMaLMM 06 3TaXKHOCTM
KOTOpbIX OTCyTCcTBYeT B 6ase paHHbIXx npoekta OSM. 3TM 3aaHMA Ha npogosnbHOM npodune byayt
0603HaYeHbl KPacHbIM LBETOM WM MPU YCAOBUM UX BAIMAHMUA B KaYecTBE KPUTUUECKOTo MPenaTcTBuA Ha
KayecTBeHHble MOKa3aTeNn WHTepBana, BbICOTY 3TUX 34aHUN cnefyeT YTOYHUTb MO CTOPOHHUM
MCTOYHMKaM (Hanpumep, No CMYTHUKOBbIM CHUMKaM WM MO CNPaBOYHUKY 2gis.ru). Monb3oBaTesib MOXKET
TaKKe UrHOPMpPOBaTb MHPOPMALLMIO O BbICOTE YY4AaCTKOB sieca U3 Habopa AaHHbIx Global Forest Change u
NPUHYAUTENIbHO 33a4aTb BbICOTY aeca, KoTopas OyAeT yuuTbiBaTbCA MPUM NOCTPOEHUM MPOLAOJSIbHOMO
npoéuns.

BHumaHne! o

Bce npeasayiuMe ASHHBE O PENLEPDE, SACTPOWKE M AEPEELAK ANA ASHHOID
npodwana GyayT yaanetsd . [poaomams ?

HacTpolikK cosnaHuA npoduna

BeicoTa 30aHWA, B Cy4Yas, 8CNW ANA 3Toro 30aHWA Ba3a naHHen OCM "
HE COOAP¥MT BLICOTY W KOMMYECTBO 3Taxed (M)

BricoTa 3Ta%a sgaHWA, B CNyYae, ECNW ANA 3TOMO 303HWA 63338 AaHHBIX
OCM He copepMT BICOTY 308HWA HO COOEQPXMT KONMMYECTED STaxen (M) +
[] He ucnonbsoBats OaHHbIE 0 BLICOTE AEPEELES (330ATh BLICOTY BRY4HYIC)

BricoTta pepestes (B cnydae ecni He MCNONE3YIOTCA OaHHBIE O BeICoTE) (M) 15 ]

I QK | Cancel

PucyHok 8. Beo0 napamempos rnpu asmomamu4ecKom rnocmpoeHuu rnpoodosnsHo20 npoguna
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Mocne HaxkaTWA Ha OK yepes Napy CEKyHZ, B COOTBETCTBYHOLLMX CTO16Lax TabaunLbl NOABUTCA MHGOPMALLUA
0 BbICOTHbIX OTMETKaX pesibeda, a TaKKe XxapaKTepucTnka NpenaTcTeuii BooAb npoduns. M3obpakeHne
NPOAO0/bHOrO NPOGUAA NOABUTCA B MPABOM BEPXHEN YaCTM NAHeU NPOrpaMmbl.

CnepyeT TakKe BblbpaTb XapaKTep MHTEpBasa B MPAaBOM HUMKHEM Yray u3obpaxeHua npoduna —
“cyxonyTHbIK” MAKM “NPUMOPCKMA”. ITOT MapameTp Yy4uTbiBAeTcA NpWU pacyete MHTepdepeHLMOHHbIX
3amupaHuii B metogmkax HUUP n FOCT. MpumMopckummn palioHammn cuMTatoT noJsiocy Baonb beperosoi
NMHUU. OpPUEHTMPOBOYHAA WMPUHA 3TON NONOCHI Hag POBHOW MECTHOCTbIO - A0 50 Km. K npumopcKmum
pailoHam MoryT ObITb OTHECEHbI TEPPUTOPUMN, PACMONOMKEHHbIE BOM3N BOAOXPAHWUAMULL, KPYMHBIX PEK,

6010T 1 APYyrnx BOAHbIX MaCCUBOB.

PPC2 HedbTeroranck = ' ; PPC3 CypryT X
- 120 g—— . : v = b 120
( ) - . _ v (70|
M - . M
104 - . . 104
10m 20.1m; 34%F1 B 10m
96 : 96
| 38 38
a || !
&0 80
72 72
64 64
56 58
48 48
() Cyxon.
40 40
® Mpumop.
k-factor=1.33 0 5 10 15 20 25 30 35 40 45 E1.876 km

PucyHok 9. MpodonbHsil npoguns uHMepsana
YcnoeHbie 0603HaueHus npenamcmaeuli:
3enenslli ysem: 0epesss;

OpaHxesobili usem: 30aHUSA, UHPOPMAYUSA O 8bICOME UAU SMAHHOCMU KOMOPbLIX ECMb 8
b6a3e daHHbIx OpenStreetMap;

KpacHobili ysem: 30aHUSA, 8bICOMA UAU SMAXHOCMb KOMOPbIX omcymcmeayem 8 6a3ze 0aHHbIX
OpenStreetMap.

PenaktmpoBaHuMe NpoaoabHOro Npodus

BbICOTHbIE OTMETKM penbeda MECTHOCTM Ha npoduie MONKHO pPefaKTMPOBaTb BPYYHYD, BHOCA
HeobxoAMMble U3MEHEHUA B COOTBETCTBYIOLWME AYENKN TabauLy BbICOTHbIX OTMETOK. [lf, TOoro, 4tobbl
OTKOPPEKTUPOBATb OTMETKY 3eMAN CPasy 4717 MHOMXKECTBA AYeeK, HeobX0AMMO BbIAEAUTb 3TN AYENKU U
BBECTU HY)KHYIO BbICOTHYIO OTMeTKy. HOBasA BbICOTHAA OTMETKA COXPaHWUTCA CPasy BO BCEX BblAe/IeHHbIX
AYelrKax, U Nnocne 3TOro BbIMONHUTCA aBTOMATUYECKOE yAa/ieHWe IMWHEN MHPOPMALMUN O BbICOTHBIX
OTMETKax B 3TUX fiueiKax — OCTaHeTCA TO/IbKO MHPOPMALLMA O BbICOTAX Ha KOHLLAX 3TOro AuManasoHa. Aan
yAaNeHUsA LUeNoi CTPOKM B TabaimLe cnesyeT BbIAE/UTb HYXKHYIO CTPOKY M/IM HECKOJ/IbKO CTPOK (Yepes Shift)
M HaxkaTb Knasuwy Delete. Mpu 3TOM ANA BblAENEHMA CTPOKU HYXKHO Ha)KaTb KHOMKOM MbllLM Ha
TPeyro/ibHMK BHayasne COOTBETCTBYHOLLEN CTPOKMU.
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Ecnu BblAENUTb NEBOM KHOMKOM MbIWW Ha M306paKeHnn Npodunsa Kakon-1mbo y4acToK, TO 3TOT y4acToK
BbIZE/INTCA KEeNTbIM LBETOM TaKKe B Tab/Mue BbICOTHbIX OTMETOK, NMPEenaTCTBMI, U Ha 6a3oBOW KapTe.
TaKKe, eciM BblAENUTb CTPOKM B TabanLLEe BbICOTHbIX OTMETOK MW NPENSATCTBUIA, TO COOTBETCTBYHOLLMIA
YYacCTOK BblAenuTca Ha nsobpaxkeHmn npodunsa n Ha 6asoBoi KapTe.

Mpodwne Penuem TrorEET 3 PPC1 Mems-Ax 105 : R = PF;CDE Hedretoranck

Paccr, Bucors, A Hewano, Kowew ~Bucora, [ A 1 100 \ o - 100 I
i " - - " . - B :

15360 | 260 15180 | 15300 | 11 |[Oep q ‘l' M S N : Pm 22 = "’ i
15330 | 270 15300 | 15330 0 |Boma ; - . = o
15450 | 270 15330 | 15360 | 11 | [Oep. g - i 10m
15480 | 290 15660 | 15690 | 11 |Dep. : ' 22 \
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15570 | 310 15840 | 15930 | 14 [Dep. o 'l’ f
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16530 | 250 16470 | 16550 | 14 |Dep.. 55
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16710 | 280 17130 | 17220 | 14 |Dep.. 35
16740 | 300 v 17280 | 17310 | 14 |DOep.
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PucyHok 10. BbiOeneHue yuacmka npo0os6H020 npogusasa uHmepeanda

lPaHWLbl M BbICOTHbIE XapaKTEPUCTUKN MPENATCTBMI MOXHO TaK¥Ke peaakTMpoBaTb BPY4YHYIO, BHOCA
HeobXoANMMble U3MEHEHUA B COOTBETCTBYHOLME AYEKN Tabauu,. JaA yaaneHua Lenoi cTpoku B Tabaumue
cneayeT BblAENUTb HYMKHYIO CTPOKY MM HECKOJIbKO CTPOK (Yepes Shift) n HaxaTb knasuwy Delete. Mpu
3TOM ANA BblAENEHNA CTPOKM HYXKHO HaXKaTb KHOMKOW MbILWW HA TPEYTrO/IbHWUK B HaYane CTPOKM.

|_|OCTpO€Hl/Ie npoaoabHOTO I'IpOCI)l/I}'IFI BPY4YHYHO

Mporpamma TaKXKe MO3BOJIAET C034aTb NPOPUIb MHTEPBANA, YKAa3aB BCE BbICOTHble OTMETKM BLOJb
npoouna BpyYHylo.

Bpyu4HYt0 rpaHuLLbl Neca, 3aCTPOMKMN U BOAHOW NOBEPXHOCTM HAHOCATCA NO MHPOPMaLUK, UMeloLEeNcs Ha
6a30BbIx KapTax, KOTOPble MO3BOAAET MPOCMATPUBATL NPUNOKEHME. B HacTosAWwee BPpeMA B CETU MOMKHO
HallTM MHOXKecTBO online cepBMCOB, NPEAOCTaBAAIOWMX BO3MOKHOCTb MPOCMOTPA KapTorpaduyeckoro
MaTepurana, BCe OHU OT/INYAIOTCA NPeaoCTaBAAeMbIM MaTePMAIOM MO TaKUM NapameTpam, Kak MaclTab
KapT, OXBAT TePPUTOPUI, oTobparkaemble 06beKTbI. [N KaxKA0ro KOHKPETHOro C/lyyasi, B 3aBUCMMOCTU
OT MECTHOCTW, Fie PacroOKeH MHTEPBA, MOXKET OKa3aTbCA MOAE3HbIM KaKOM-TO OAMH UM HECKOIbKO
COOTBETCTBYIOLWMX pPecypcoB. Kpome 3Toro, BaXHO NpaBMAbHO BbiGpaTb MNOAXO4AWMIA MacwTab
0TO6paKeHUs KapTbl.
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MpaHWLbI Y4aCTKOB sieca, 3aCTPOMKM U BOAHOM NMOBEPXHOCTM YKA3bIBAKOTCA NOC/IEe aHaM3a MHPopMauum
Ha KapTorpaduyeckoi NoaioxKe BAOb IMHUW NPOL0/IbHOTO NPOodUAA NPY NOMOLLM HAXKaTWA Ha NPaBYIo
KHOMKY MbIWW, MOC/AE Yero MOABASETCA KOHTEKCTHOE MEHI0, MpM MOMOLLM KOTOporo ob6o3HauyatoTcA
COOTBETCTBYHOLME CermeHTbl. Mocse 0603HaUYeHNA KOHLLA KaXKA0ro CermeHTa NosABSETCA YUC/IOBOE Noe,
B KOTOpOe HeobXoAMMO BBECTM BbICOTY Jieca MW 3acTPOWKW. Jlec Ha AnHUKM npoduna obosHavaeTcs
3e/1IeHbIM LBETOM, 3aCTPOMKa — OPaHXKEeBblM, @ YY4aCTOK BOZHOM MOBEPXHOCTU — CUHMM. Tabauubl ¢
napameTpamy MpPenaTcTBMM W C  y4yaCTKaMW BOLHOM MOBEPXHOCTM MNpu 3ToM opMUpyeTCA
aBTOMATUYECKU. JTto60M CEermeHT MOKET BbITb yAaeH, - N5 3TOro HeobX0AMMO HA HEro HaBeCTU Kypcop,
Ha)KaTb NPaBYO KHOMKY MbILWW U BbIGPaTb COOTBETCTBYHOLLEN CTPOKY B MOSBUBLUIEMCA KOHTEKCTHOM MEHHO.

Havano yyacTka 3aCTpoiKu YKa3aTb Hayano yyacTKa 3aCTPOMKM Ha NPOLOJbHOM Npodune
Havano yyacTka neca YKa3aTb Hayano yyacTKa NeCHOro MacCcuBa Ha NPogo/IbHOM npodune
Havyano BoAHOro yyacTka YKa3aTb Hayano BOAHOIO y4yacTKa Ha NPOA0AbLHOM npodue

KoHew, yyacTka YKa3aTb KOHel, Nto60ro TeKYLLEero y4yacTtka

Ypanutb 6AnKaNWMIA y4acTok | YAanuTb 6AnXKanwmii y4acTok

MepemecTuTb canTt A MepemecTuTb CaiT A B TEKYLLEE MOJIOKEHWNE YKa3aTe s MbIWn
MepemecTuTb canT B MepemecTuTb CaiT A B TEKYLLEE MOJIOKEHWNE YKa3aTe s MbIWn

Mpu nocTpoeHnmn Npodunsa Bpy4YHyto obsasaTenbHO cobaoaaTb cregytowme npasuia:

1. MepBana TouyKa penbeda foMKHA UMETb paccTonHue O;
2. Penbed fonKeH UMETb HE MeHee ABYX OTCUYETOB;
3. [MpenaTcTBue He AONKHO BbIXOAMTb 33 NOCAeAHUI oTcHeT penbeda.

MNoapobHee 06 0cOBEHHOCTU NOCTPOEHMA NPOAOAbHbIX NPObUNEN MHTEPBAIOB PagMOPEneHbIX TNHWNIMA
CMOTpPUTE HA BMAEO B HaleMm KaHase Ha YouTube.

Bsoa napameTpoB paanoobopyaoBaHma aAna nHtepsana PtP

B pacKpblBaloOWMXCA CNUCKaX MoC/ieA0BaTe/IbHO BblbepuTe CEMENCTBO MPOAYKTOB M3 MOAK/IOYEHHbIX
paHee K NPOoEeKTy, 3aTem BblibepuTe Moaenb 060pyA0BaHUA (MPOAYKT) U WMPUHY KaHana. Huxke nossuTcA
obwan nHdopmauus o BbibpaHHOM 060pyaoBaHUM, ero poTorpadus, KaHaibHbIE CKOPOCTU U OCHOBHbIE
3HepreTUYeckme napameTpbl 418 KaxK4oro TMna MoAyasaumn, nogaepnsaemoro obopyLoBaHneMm.

HuKe npuseaeHo onucaHWe NosiHOro Habopa UCXOAHbIX AaHHbIX, KOTOPbIA MOXeT noTpebosBaTbcsa AN
BBOAa. HeobxoAMMOCTb BBOZA TEX WAW MHbIX MCXOAHbIX AaHHbIX onpedenserca Mporpammon

aBTOMaTUYECKM, UCXOAA U3 KOHOUTypauumn o6opyaoBaHma.

OCHOBHble NapameTpbl:

YacrtoTta, Mly, CpegHAaa yacTtoTa gmanasoHa, Mlu.
Konnyectso cTtBON0OB Konunuectso pabounx 1 pesepBHbIX CTBO/IOB Ha UHTepBane
PasHeceHune KoHdurypauma pasHeceHHoro npmvema (None — HeT pasHeceHHOro

npuema, Space Diversity (SD) — npocTpaHCTBEHHO-Pa3HECEHHbIM
npuem (MPM), Frequency Diversity (FD) — 4acTOTHO —pa3HeCeHHbIN
npuem (YPN), Comb -4 RX — KOMBMHMPOBAHHbIN pa3HOC € 4-ms

npuemH1UKamm

Cxema paboTbl Cxema, no KoTopoli paboTtaeT nHTepsan - Hot Standby (HSB) —
ropauunii peseps/XPIC (Cochannel)/HSB+XPIC/MIMO 2x2

Monapusauma Bua nonspusaumm (Vertical - BepTukanbHan, Horizontal —
Fopun3oHTanbHan)
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YacToTHbIN pa3Hoc, MIy,

YacToTHbIN pa3Hoc mexay cTtBosiamum npu YPIM, Ml'y,. Tpebyetca
TOJIbKO A1 YaCTOTHOrO U KOMOBUHWUPOBAHHOFO Pa3HeCeHMs.

MapameTtpbl APT A41A OCHOBHOM W AOMNOHUTE/IbHOM aHTEHHbI (MPY NPUMEHEHNMN NPOCTPAHCTBEHHO-

pasHeceHHOM npueme):

Tvn aHTEHHbI

Twun aHTeHHbI. TEeKCTOBOE noJe, TO/IbKO ANA VIHd)OpMaLI,VIVI B OoT4eTe.

YcuneHue aHTeHHbI, abu

KoadduumeHT ycuneHns aHTeHHbI, Abu

WwnpwrHa IH aHTeHHbI B
BEPTMKANIbHOM NNOCKOCTY,

rpagycel

LWvpuHa gnarpammbl HaNnpPaBAEHHOCTU aHTEHHbI B BEPTUKa/IbHOM
NA0CKOCTM No ypoBHIo 3 4B, rpagyckl. icnonb3yeTtca ans aHanusa
OTpakeHui. 3HayeHre No yMoIYaHu o 3 rpagyca.

BblcOTa aHTEHHbI, M

BblCcOTa aHTEHHbI HaZ YPOBHEM MOPS, M.

BbICOTY aHTEHHbI TAKXKe MOXKHO U3MEHUTb HEMOCPEACTBEHHO Ha
n3obpaxkeHnn NpogoabHOro Npoduasa B Nose BBOLAA PALOM C
WMKOHKOW aHTEHHbI.

OnvHa dugepa, m

OnvHa dngepa, m. 3HayeHMe nNo ymonyaHumio 0 m.

YpenbHoe ocnabnexHue B
dunepe, A6/m

YpaenbHoe ocnabnerHue B pmuaepe Ha 3agaHHOM YacToTe, 3HayeHne
no ymonyanuio 0 g6/ m.

MNoTepu Ha obbeanHeHue, ab

MNoTepun Ha obbeanHeHMe cTBOIOB, Ab. 3HaYeHne no ymonyaHuto 0
ab.

JononHuTtensbHble notepu, Ab

JononHuTenbHble NoTepu B aHTEHHOM TpaKTe, Ab. 3HayeHue no
ymonyanuio 0 ab.

CymmapHble notepu, ab

CymmapHble notepu, ab. PacyeTHasa BenmymHa.

OrpaHuYeHne MakCMManbHOM
MOLLHOCTM NepeaaTynKa, obm

YCcTaHOBKa MaKCMMa/IbHOM MOLLHOCTU NepenaTynKkoB 418 AaHHOro
NIMHKA, abm.

Mpw pacyeTax Ka4yecTBEHHbIX NOKa3aTesiel NMHKa byaeT BbibMpaTbea
CaMoe KeCTKOe OrpaHMYeHNE U3 ABYX — U3 TOrO, KOTOPOE BBEAEHO
34,eCb M TOr0 OrPaHUYEHUA MOLLLHOCTU, KOTOPOE BBEAEHO B 06LLEM
meHto Point-to-Point.

Y106kl yHpaThb OrpaHUUYeHue, BbigenuTe ero U Haxkmute Delete,
nocse yero nossuTcA Haanucb "Het".

OrpaHunyeHne MmakcumanbHom
SUUM, nbm

YcTaHoBKa MmakcumanbHoit UMM ans naHHOro nnMHKa, abm.

Mpu pacyeTax KayecTBEHHbIX NMOKa3aTenen AMHKa byaeT BbibMpaTbhea
CaMoe XeCTKoe OorpaHn4yeHune 13 asyx — n3 Toro, KOTOpoe BBEAEHO
34ecb M Toro orpaHudeHus SUNM, KoTopoe BBeEHO B 06LLEM
meHto Point-to-Point.

Y106kl yHpaTh OrpaHUUYEHUe, BbigenuTe ero U Haxkmute Delete,
nocse yero nossuTcA Haanucb "Het".

OT4eT no pe3ynbTaTy pacyeTa KayeCTBEHHbIX NOKa3aTeneil Ha MHTepBasne PtP

Ona BbINONHEHMA pacyeTa HaXXMUTe Ha KHOMKY 8

E

nocne 3TOro Ha 3KpaHe noABUTCA OKHO C

pe3ysibTaTaMn pacyeTa Ka4eCTBEHHbIX rnokasarteneu Ha UHTEPBAnNne. Pacuer 6y,u,eT BbIMNOJIHEH TOJIbKO ON1A
TEX TUNOB MOoAynaunn, KOTopble oTme4yeHbl B Ta6m4u,e KaK aKTUBHbIE -

Monb3oBaTenb MOXeT BblbpaTb BMA oTyeTa — KpaTKuii otueT uaun MoAnHbIn oTyeT. B KpaTKom oT4yeTe
0TO6PaXKaTCA TO/IbKO Pe3y/bTaTbl pacyeTa, B NOJIHOM OTYeTe 0TOBPAXKaOTCA UCXOAHbIE AaHHble, PAa,
NMPOMEXKYTOUYHbIX BENNYMH, NOAPOOHbIE pe3ynbTaThl pacyeTa, a TaKke npoduab MHTEpPBana M cxema
Tpacchl.
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Mpy NOMOLWM NaHeNU MHCTPYMEHTOB, KOTOPAA HaxoAMTCA Haj OTYETOM, OTYET MOXKHO OTMPaBWUTb Ha
neyaTb, a TakXe coxpaHutb B dopmatax PDF, Microsoft Word nnn Excel.

@ Pezynetatel pacuera uHtepeana PPC2 Hedreroranck - PPC3 CypryT.pdf - Adobe Acrobat Pro — O *
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0
DA WD CANDEET ASNIDED | S3EIOSI GEBHES oXmeme
o e e

Iuzem ESVIORRY EEOTANT NESTISA ANIETNE STMTAN sooeTEd
Toiem [T COODEE IORIEN 3NIE NN 0T
H3%AE EOMKEEN EETIORY NEDATEN SNOCCY C

e ———— 1
4 CAMLys | MR EOUDORT IEVETTE 3OCHITI R R

PucyHok 11. lMonHelli omyem 014 uHMepsana PtP e popmame PDF
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cimi R T L prep T TR IR = mm
Bcragute Otnpasnte 1
- ‘ - 60 50 D Crunm aueex ™ [l Popmat~ ¢ -

Bydep o6meHa @ Bluetooth WpndT 7] BripasHWBaHWe [F] Yucno [F] CTrnn Aqeiiku PegakTupoBaHne -~
D24 - fr v

B c 1] E F G H | J K L W[«

[

General information

Site A Site B
Site B Site A Latitude Site A Longitude Site B Latitude Site B Longitude Ground Ground |Distance
Elevation | Elevation

Radio Equipment Bandwidth, | Frequenc
Family FELTES WHz Band, MH

Ceragon FibeAir IP-
20METSI
Ceragon FibeAir IP-
20N ETSI
Ceragon FibeAir IP-
20M ETSI
PPCS ©egopoBckuii NB1 273688° E73.495274° NE1.621209° E73.734269° 52 63 40721 Ceragon FibeAir IP- IP-20N RFU-C 6 GHz 14 6500
o |PPCS BaicTpuncrnege NB1 273695° E73.495274° N61.439260° E72.779274° 52 51 4242 CE’EQZ%TE";:‘" P
10 |PPCT Nanop NG1.439260° E72.779274° NG1.637237 E72.202063° 51 48 37.728 Ceragon FibeAir IP- IP-20N RFU-C 6 GHz 7 6500

1

PPC2 Hegmenranck NB0.747670° E72.823506° NG1.094712° E72.602592° 55 34 40.445 IP-20N RFU-5 7 GHz 28 7100

PPC3 CypryT NE1.094712° E72.602592° NG1.273698° E73.495274° 34 52 51.876 IP-20N RFU-C 6 GHz 14 6500

o

PPC4 ¥nuT-Aryn NE1.273698° ET3.495274° NE1.508183° ET4.212582° 52 # 45294 IP-20N RFU-D 6 GHz 28 6500

o

IP-20N RFU-C 8 GHz 14 6500

PucyHok 12. Obwuli om4yem ro ecem uHmepaanam PtP e popmame MS Excel

Hopmupyemble nokasaTtenn PtP

Bo meHio Point-to-Point — Hopmbl Ha NOKa3aTenun KauecTsa U roTOBHOCTM MN0/1b30BaTe/Nt0 He06Xxo0aAMMO
BbIbpaTb NMOKasaTenun, Kotopble ByayT pacCcyMTbIBATLCA U CPAaBHMBATLCA C COOTBETCTBYOWMMM HOPMaMM
ANA pagMopeneitHoro HTepsana.

CyMMapHaﬂ rogosand AOCTYNMHOCTb

Ona wuHTepBanos PP/l u paamopoctyna, KOTOpble 4acTO MCMO/b3YIOTCA B KayecTBe JIMHWM
TEXHONOTUYECKOW CBA3WM MPUHATO PacCcyMTbIBaTb 3HaYeHMe “rofosoi goctynHoctn” uHTepsana (annual
availability). Mpu npoeKkTMpoBaHUN NNHWUIA PagMOAOCTYNa OBbIYHO CTPEMATCA K TOMY, YTOObI YKa3aHHbI
napameTp 6b11 6oble Yem 99,95% cymmapHO Ana AByX HanpasaeHuit (cm., Hanpumep, FCC §101.141
Microwave modulation).

HopMbl Ha MoKasaTe M KayecTBa U FOTOBHOCTM B COOTBETCTBUM C “MeToamkon HUP”

B “MeToamke pacyeta Tpacc unoposblx PPJT npamon sugmumoctu. HUMP, Mocksa, 1998r.”, koTopas B
1998r. 6bina obcyKaeHa M ogobpeHa Ha CeKLMM Hay4yHO- TEXHUYECKoro coBeta fockomeBasu Poccun u
peKomeHA0BaHa 418 UCM0Nb30BAHWA BCEMM NPOEKTHLIMKU OpraHm3aumamm Poccuitickon ®epepaunn, gns
paauopeneirHbiX IMHUIA, OTHOCALLMXCA K Pa3/IMYHbIM y4acTKaMm B3amMoyBs3aHHOM ceTu ceasn PP (BCC
P®), 1 uMetoLMX Pa3ANYHYIO NPOTAXKEHHOCTb, HOPMUPYIOTCA ABA NOKA3aTeNA:

SESR (Severely Errored Second Ratio - K0a$pdUUMEHT ceKyHA, CO 3HaUNTEIbHbIM KOIMYECTBOM OLIMBOK) -
OTHOLIEHME KONIMYECTBA CEKYHA, CO 3HAUUTE/IbHBIM KOJIMYECTBOM OLUMOOK K 06LLLEMY KOIMYECTBY CEKYHA,
B Mepuoj roToOBHOCTM TPaKTa 3a BPpeMA MHTepBana U3sMepeHui.

Kur (KO3GUUMEHT HEroTOBHOCTM) - OTHOLUEHME BPEMEHM, B TeYeHMEe KOTOPOro TPaKT HaxoamuTtcA B
COCTOAHMM HErOTOBHOCTH, K 06LLEeMy BpemeHM HabatogeHusA.

B nporpamme DRRL 8.0 pacyeT HOpmMMpPYyeMbIX 3HaYEHM, TO ecTb Tex 3HaveHuit SESR u K., KoTopble He
OOJ/IKHbI MPEBbIWATLCA Ha paccMaTpMBaeMOM MWHTepBane, B cooTseTcTBum ¢ Metoamkon HUUP,
BbINOJIHAETCA aBTOMATMYECKM B 3aBUCMMOCTM U3 TMNA yyacTka BCC PO, a TakKe A/IMHbI BCei NMHMM (ecnu
JIMHWA COCTOMT M3 HECKONIbKUX MWHTepBanoB). [asa onpeaeneHvMsa HOPMMPYEMbIX MNOKasaTesnen B
cooTBetcTBMM C¢ “MeTogumkon HUNP” cnepyeT ykasatb Tvn ydactka BCC, K KOTOpomy NpUHaZnexRuT
npoekTMpyembiit uHTepsan PPJl. B cnyyae, ecnn paguopeneiiHaa NIMHWA COCTOUT M3 HECKOJIbKMX
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WHTEPBa/oB, A1 pacnpeseseHns HOPMbl B COOTBETCTBUM C OTHOLUEHWEM AJIMHbI MHTEpPBaia K obuieit
ONMHE /IMHUM, YKaXuTe MepBbld M NOCAEAHWA CcalT AWHMK. [porpamma BbIYUCAUT CYMMapHYIO
NPOTAMKEHHOCTb JIMHUM, Y4YMTbIBaA ee TOMOJIOTMIO, a NPW pacyeTe KayecTBEHHbIX MNOKasaTteseit
HOpMUPYeMble MOKasaTean 6yayT pacnpedenatca Mo WMHTepBasam NPOMOPUMOHANbHO  AJMHE.

BbluMCNIEHHbIE HAa OCHOBE BBEAEHHbIX JAaHHbIX HOpMWpyemble 3HauyeHus byayT oTobpakeHbl B
pesy/bTaTax pacyeTa.

Point4o-Paint
ar | & | X
Hopmel Ha NOKE3aTeNW KAYECTEE M FOTOBHOCTA

() CymmapHan rofosas AOCTyMHOCT:

® HopMb! Ha NoKa3aTeny KayecTEa W rOTOBHOCTH B
cooTEeTCTEMM ¢ "MeTommkoi HIMKMP

I'IapaME:prl OANA pac4yeTa HOpM Ha NOKa3aTenNny Ka4ecTeEa W FrOTOEHOCTA

Yuactok BCC | MectHan cets >
Hauano maHmm |PF‘C1 MeiTe-Ax | =
(m
KoHELL MaHMIA | PPC7 NanTop |
Miani Orna
PPC1 MNeime-Ax - PPC2 HemtewraHok 40445 wpa
PPC2 Hedretoranck - PPC3 CypryT 51.876 km
PPC3 CypryT - PPCE BoicTpiHoKHED TR 42 42 v
PPCE BeicTpHcKHED TR - PPCT MAnTop 37 728 v
Omara soei MAHMA 172 469 kM

CemeicTea npoaykTos obopyooBaHA

T | E3|®

HanmeHoBaHKA cemMecTE NpoayK ToB
Ceragon Fibedir IP-20N ETSI

DFDBHH'—IEHHE MOLLHOCTH NepeaaTiMKS

(®) He wcnonesyeTeA
() orpaHn4MTE MOWHOCTE NEpENaTHAKE YPOBHEM 27 abe

orpatdrTe JWAM aHTeHHE! ypoBHEM 30 b
() orp ¥p

PucyHok 13. Hopmupyemesl nokazamenu

Orlpe;l,eneHme MNMHWMa/IbHbIX BbICOT NoABeCa aHTEHH

Mporpamma no3sonseT onpeaeanTb MMHUMabHO HE06X0AMMbIE BbICOTbl OCHOBHbIX M AOMNOHUTEbHbIX
aHTEeHH (NpY NPOCTPAHCTBEHHO-PA3HECEHHOM NPUEME) NPU MOMOLLM PA3ANUYHbBIX METOAMK.
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YT106bI OTKPbITb NMaHeNb onpeaeneHna MUHMMAJ/IbHbIX BbICOT aHTEHH BblﬁepMTe Hy)KHbIVI UHTEPBAN B

{1

OCHOBHOM MEHI0, 3aTeM K/IMKHWUTE 3HAYOK Ha BEpPXHel NaHen MHCTPYMEHTOB.

O6Lwan npoueaypa onpeaeneHns MUHUMAIbHO HEOHX0AMMBIX BbICOT aHTEHH Ha MHTEpBasie — MPOBEPKa
cobnopeHna HeobxogMMOro MpocBeTa YacTu MepBoW 30HbI DpeHensa ANA Pas/IMYHBIX OXMUAAEMbIX
3HaYeHU Ko3dOdMUMEHTA OTHOLIEHMA ISKBMBANEHTHOrO paguyca 3emam K peanbHomy (k-factor) Ha
uHTepBane. MNpyu 3TOM B Pas3INYHLIX METOAMKAX pasHble TpPeboBaHMA K Be/IMYMHE MpocBeTa M K
onpeageneHuto k- factor.

OnpepaenexHune BbICOT B COOTBETCTBUM C pekomeHaaumer MC3-R P.530-17

Mo meToaAMKe, U3N0XKEHHOW B pekomeHaaumm MCI-R P.530-17, BeamunmHa Heobxoammoro npocseTa
onpegensieTca aBTOMaTUYECKM B 3aBUCMMOCTU OT TUMa KAMMaTa U XapaKkTepa NPenaTCcTBMIA HAa UHTepBane.
B kauectBe k-factor ucnonb3yerca ABa 3HaYeHUs — MeAMAHHOE U MUHUMANAbHO OXUJaemoe.
MWHUMaNbHaA BbICOTA aHTEHHbI BbIMMCASIOTCS AN1A YC0BUA cobntoaeHns HeobxoamMmblx NPOCBETOB A/A
OBYyx 3HaueHu k-factor.

MNonb3osaTento HEOGXO,CI,VIMO Bbl6paTb YKa3aTb TUN KIMMaTa, TUN NpenAaTcTtemnAa n KpMTepVIVI, Nno KOTOpOMy
6y,£l,€T BbIMO/IHATBCA pacyeT — CTaHAapTHbe/’I N meHee KOHCEpBaTMBHbIﬁ, nocsne 4ero nporpamma
daBTOMaTU4YeCKMN onpeaennt ABa Ha60pa napameTpos k-factor u npocBeTOoB.

PPC1 Nbmb-Ax PPC2 Hedpretoranck X
H=473m |- S o0
9] S __"‘—-———-_______ 95
80 - B T — a0
85 . TTTTTe——— 185 H=50M
80 \ i | | tao
75 | " 75
I ¢ [
70 | ; | | | 70
85 ' R [T e 85
&0 &0
BE | |1 J BE
80 4L~ _ ] 50
45 45
4 - 4
35 35
0 B 10 15 20 25 30 38 40,445 gm
Beifiop BEICOT NoABSECa aHTEHH
OcHoBHERA - 0CHOBHAA SHTEHHA  (JCHOBHER - HONONHUTENEHAR @HTEHHE  [lONoMHUTENEHER - OCHOBHAR aHTEHHE
Cant & Cant B
BhicoTa aHTeHH! | 473 | ™M | Onmamnanposats MpMEHNTE BhicoTa aHTeHHs! M OnmrMuspoBats MpureHTE
KpwTepwi BeiBopa npoceeTa B coote. © Pex. MC3-R P.530 K-pakTope! v npoceeTs!
Knwraat YMepeHHbln KnWMaT L CTaHJ:LapTHbIe napameTpel
ol
Twn npenATcTEMA | [penATCTEME NPOCTVPAETCA BAOME Crann, araueran kpakTopa 133 Hons F1 !
Kpntepuit | CTaHASpTHEIA KpUTEpWit hd 3KCTpEMANEHEIE MApAMETPE
MeHee KoHCEpPEaTWBHLIA KPMTEPKMA MOXET BbiTh HeobxommM IKcTpeM. sHaueHWA k-paxktopa | 0.76 | [ons F1 03
ana yacToT Huxe 2 [Ty (yacTe 141 soHel Pperena Ha 30%
MEHBILIE) ZaKpeITE

PucyHok 14.

Pacuem sbicombi 0oCHo8HOU aHmMeHHsI no MC3-R P.530-17

Tun Knnmarta

YMepeHHbI KAumat/Tponnuecknin Kniumat

Tunn penaTcTenA

I'IpenﬂTCTsme npocThnpaeTcAa BAO0J/Ib HaCTh TPpaCCbl
EanHnyHoe N30/1MpPOBaHHOE NpenATCTBUNE

Kputepui

CTaHAapTHbIV KpUTEpUit.
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MeHee KOHCepBaTUBHbIN KpuTepuit. MeHee KOHCePBATMBHbIA MOXKET
NPUMEHATLCA ANA YacToT HUKe 2T (4acTb 1-011 30HbI PpeHens Ha 30%

MeHblLue).
CTaHAapTHOE 3HaYeHue MepguaHHoe 3HayeHue K-dpakTopa (OTHOLWEHME IKBUBANEHTHOTO paanyca
k-pakTopa 3emnu K peanbHOMY) NpU CTaHZapTHOM aTmocdepe. MoKeT bbiTb
M3MeHEeHO NoJ1b30BaTe/IEM.
JKcTpemansbHoe MUWHUMaNbHO OXKnaaemoe 3HaveHue K-pakTopa Ha MHTepBase,
3HaueHue k-pakTopa onpezenaeTcs aBTOMaTUYECKM B 3aBUCMMOCTU OT AJ/IMHbI MHTEPBana, Ho
MOKET 6bITb U3MEHEHO NOJIb30BATENEM.
Oona F1 YacTb nepsoro annuncomaa PpeHens, Kotopas f0MKHA 6bITb cBO6OAHA

OT Kakunx-nmbo I'IPEI'IF!TCTBMﬁ AnAa COOTBETCTBYHOLWETNO 3Ha4YeHUA k-
d)aKTopa. JaHHoe 3HayeHMe aBTOMaTHUYECKH onpegenaeTca B
3aBUCMMOCTHM OT TUNA KAnMmaTa, Tuna I'IpGI'I’r'ITCTBVIVI n Bbl6paHHOI'0
Kputepuna, HO MOXeT 6bITb U3MEHEHO MO/1b30BaTENIEM.

Mocne onpegenexHna Heobxoaumbix 3HauyeHuit k-factor n npocseToB, HaxkmuTe PacuyeT M pacyeTHoe
3HayeHWe BbICOTbI MOABWTCA B NOJIe CNeBa M Ha NPOAOJbHOM npodune, Npyu 3TOM MU306parkeHne
npoao/sibHoro npoduas GyaeT packpalleHo B LBET COOTBETCTBYOWero Habopa napametpos (k-factor u
yacTb 1-i 30HbI ®peHens). BbicoTa OTBETHOM aHTEHHbI NPU pacyeTe GUKCUPYETCA Ha TEKYLLLEM 3HAYEHUMU,
LLBeT, KOTOpbIM OTOBpPArKAeTCA pacyeTHOEe 3HaYeHWe BbICOTbl HAa MPOAO/IbHOM Npodune CooTBETCTBYET
uBeTy Habopa NapameTpoB, OKa3aBLUMXCA OMPEeAEeNstoWMM 418 pacyeTa BbICOTbl (B AaHHOM ciyyae —
Habop napameTpoB, 0603HaYeHHbIN cMHUM UBeTom: K-dpakTop = 0.76 1 yacTb 1-ii 30HbI OpeHena=0.3)
Haxxmute NpumeHUTb, YTOObI 3aMEHUTL BbICOTY aHTEHHbI MOIYYEHHbIM PACYETHBIM 3HAYEHMEM.

PPCA Nums-Ax PPC2 Hedtetoranck X
H=AT3wm - 100
o5 g5
20 20
85 185 H=50 M
80 a0
75 75
70 70
85 85
&0 &0
55 55
50 50
45 45
40 40
35 35
0 5 10 15 20 25 30 35 40,445 xm

PucyHok 15. N306paxceHue npodosnbHO20 Npoguas npu pacyeme 8biCom aHMeHH

MUWHUMaNbHO HEO6X0AMMbIE BbICOTbI AHTEHH BbIYMCAAIOTCA C YYETOM NPENATCTBMI (3aCTPOVKK U neca),
NPUCYTCTBYIOLWMX Ha npodune.

MpY NpOCTPaHCTBEHHO-Pa3HECEHHOM NPUEME Ha MHTepBasie Ha NaHeM NOoABAAIOTCA BKNAAKU ANA
pacyeTa BbICOT AOMNONHUTENbHbIX aHTEHH. MUHUMa/bHbIE BbICOTbI AOMOAHUTENbHbIX aHTEHH
onpeaensAtoTca 6e3 yyeTa MMHUMa/IbHO-0XKMAAeMOro 3HauyeHus K-paktopa.
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OnpepeneHune BbICOT No metoanke HVNP

/119 ocHosHOU aHMeHHbI

MMWHUMaNbHBIM NPOCBET AOJIKEH COOTBETCTBOBATL MO0 CBOHOAHOrO MPOCTPaHCTBa, paBHomy 58%
nepsoit 30Hbl PpeHena npu g=g(20%), rae g(20%) — 3PbeKTUBHbLIN TrPaASUEHT AUSNEKTPUYECKOM
NPOHMLAEMOCTHN BO34yXa, He NpeBbiwaemblii B 20% BpemMeHM Hanxyawero mecaua.

8(20%)=gcr + G,
roe o - CTaHAapTHOE OTKNOHEHME 3P PEKTUBHOIO FPaAMEHTA AUINEKTPUYECKOI MPOHNLAEMOCTM BO34yXa.

B Tex paioHax, rae pacnpegeneHva g annpoKCUMMMPOBaHbl ABYMA HOPMa/bHbIMM 3aKOHaMK pacyeT
3HaveHul g(20%) cneyeT NPon3BOAMTb NO NAPaMeETPaM g U G ANA 0bnactm cybpedpakumu.

[na kKniumatuyeckux paiioHos Poccum BenmumHa g(20%) 6ansKa K Hyto, a cnegosaTtensHo k-factor ~ 1.

CooTBETCTBEHHO, A/1A pacyeTa BbICOTbl OCHOBHOM aHTeHHbl no metoamke HWWUP cnepyet BBectn
OfINHaKoBble 3HayeHus B nona Standard k-factor m Extreme k-factor = 1 u yacTb nepBoOi 30HbI
®peHenn=0.58, Kak NoKa3aHO Ha pUCYHKe HuKe. Mocne Bbibopa HEOBXOAMMbIX NAPAMETPOB HAXKMUTE
“ONTUMN3NPOBATL” M pacyeTHOEe 3HaYeHME BbICOTbl NOABMUTCA B none cnesa. Haxmute "MpumeHuTs",
4TOOblI 3aMEHMUTb BbICOTY @aHTEHHbI NOJIYY4EHHbIM PACYETHBIM 3HAYEHUEM.

PPC1 MNems-Ax - PPC2 HediTetoraHck X
H=38.9m '
S0 80
85 85 H=50 M
a0 a0
75 75
70 T0
85 85
&0 | I )
ES 1 55
50 ' 50
i )
4, \ 45
40 r'"' |l1l 40
R |
35 T T T T T T T I 35
0 5 10 15 20 25 30 35 40.445 km
BelBop BeICOT Nogseca aHTeHH
OcHoBHaA - 0CHOBHEA 8HTEHHE | (JcHOBHAR - AONOMHWTENEHAA aHTEHHa  [oNoNHUTENLHARA - OCHOBHAA HTEHHA
Caint A Cant B
BricoTa aHTEHHI | 38.9 | M | Onmamuznposate MpMMEHITE BricoTa aHTEHHEI M | ONTMMKUSMpOBaTE MpUMEHHTE
KpuTepwit Beifiopa NpoceeTa B cooTs. ¢ Pex. MC3-R P 530 K-paK Topsl M NpocEETH
KnvmaT | ¥mepeHHsIii knamat ~ CraHgapTHeIE NapamMeTpel
TN MPENATCTBMA | [lpensTCTame NpocTvpasTen Bions CraHn. sHaueHWA k-makTopa 1 Oona F1 058
Kputepuit | CTaHRapTHbIA KpuTEpKit bl 3KCTpeMankHble NapaMeTpRl
MeHee KOHCEPBATVEHEIA KPMTEDWA MOXET BbITe Heofxogum 3KcTpemM. sHaveHnA k-dhakTopa 1 Iona F1 058
anA yacToT ke 2 [TU (uacTe 144 soHel Pperenn Ha 0%
MEHBLLE) JakpeiTe

PucyHok 16. Pacyem sbicomsl 0CHOBHOU aHMeHHbI no HUNP
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[na donoaHumenbHOlU aHMeHHbI

Mpw NpoCTpaHCTBEHHO-Pa3HECEHHOM NpUemMe MUHUMAJIbHbIE BbICOTbI IONOAHNTENbHbIX aHTEHH CrpaBa
W CNeBa BbIYMUCAAIOTCA BO BKNaAKax "OCHOBHasA-A0MNONHMUTEIbHAA aHTeHHa" 1 "[JononHuTeNnbHas-
OCHOBHaA aHTEeHHa" COOTBETCTBEHHO.

MWHMMaNbHbIN NPOCBET AO/IKEH COOTBETCTBOBATb N0 CBOOOAHOrO NpocTpaHcTea Ho pasHomy 58%
nepBoi 30HbI DpeHensa npu cpegHen pedparLmm g=gcp. COOTBETCTBEHHO, A1 pacyeTa BbICOTbI
O0NONHUTENbHON aHTeHHbI No meTtoanke HUUP cneayet BBecTn k-factor = 1.33 1 yacTb NepBoit 30HbI
®peHenn=0.58, kKak NOKa3zaHO Ha pPUCYHKe HuKe. Mocne BbIbopa HEOHXOANMMBIX MAPAMETPOB HAaKMUTE
“OnTMMKU3NpPOBaTL” M pacyeTHoe 3HaYyeHMe BbICOTbl MOABUTCA B NoJse caesa. HaxkmuTe "MpumeHnTts",
4TOObI 3aMEHUTb BbICOTY aHTEHHbI NOJIYY4EHHbIM PACYETHBIM 3HAYEHUEM.

BPCA MNbmb-Ax

H=473m |

95 - T
50
85
80
75
70
&5

) !l“ﬂj]l' f

40
35

m Qo om

PPC2 HedTetoranck X
100

95

90

a5

a0

75

1., H=37.8 m
65

G0

55

50

0 5 10 15

Beifiop BbICOT NOABECE aHTEHH

20

25

40.445 rm

OCHOBHaR - 0CHOBHAA aHTeHHa  JCHOBHAR - NONOMHMTENBHAA BHTEHHE | [lononHMTENEHARA - OCHOBHAR SHTEHHA

Caiit A

Beicota avtetHel | 473 [ m | OnTuMmMavpoBaTe

Kputepuit eeiBopa npoceeTa B cooTe. ¢ Pex. MC3-R P.530

Tun npenATcTEMA | [penATCTEWE NPOCTWRAETCRA BADNE
Kputepui | CTaHmapTHLiid KpUTEpUA ~
MeHee KoHCEepBATMBHBIA KpUTEPMIA MoXET BeiTe

HeoGxomm angs yacToT Hike 2 [Ty [yacTe 144 soHbl
Fperenns Ha 07 meHewe)

MpMEH T

CaiTB

BeicoTa aHTEHHEI

K-harTopkl v NpoceeTsI

CraHa. sHaveHws k-thakTopa

378 | m

OnmimMuarposaTe MprMEHUTE

132 Dona F1 | 06

Close

PucyHok 17. Pacyem sbicomel 0onosnHuUmenoHol aHmeHHs! no HUMP

AHaN13 3epKasibHbIX OTPAXKEH WU

ﬂ,aHHbII‘;I TN aHa/n3a NOo3BOJIAET NOJ1Ib30BaTe/N1It0 oOnpeaesintb BO3MOXKHblE TOYKM 3€PKaZbHOrro
OTpaxkeHunAa oT 3eMHOM NOBEPXHOCTU Ha MHTEpBaae U OLLEHUTb Qd)d)eKTMBHOCTb Pa3INYHbIX METOA0B

YMeHbLeHNA BAUAHNA OTpa)'KEHVIl\;I.
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A

YT106bl OTKPbLITL MNaHeNb AHanW3 OTPaXKEHWUI ONA TEKYLLero MHTepPBana HaKMWUTE Ha KHOMKY =— B

BEPXHEW NaHean MHCTPYMEHTOB.

k-dakTop K-¢daKTop, Nnpn KOTOPOM BbINOIHAETCA MOUCK TOYEK OTPANKEHUA.
PekomeHayeTca onpenenatb TOYKU OTPAXKEHMA NPU 6ONbLINX
3HayeHusx K-dakTtopa, Hanpumep, npu K-dpaktop = 10.
Monapusauma Vertical - BepTukanbHas

Horizontal - Topn3oHTanbHan
[N ymeHbLIEHMA BAMAHUA OTPaXKeHU peKoMmeHayeTcs
MCMNO/Ib30BaTb BEPTUKAJIbHYIO NONAPU3ALUIO

Tun oTpaxawoLen
NnoBepxXHOCTH

Sea water - mope

Fresh water — npecHbIi Bogoem

Wet ground — BnakHas NOBEPXHOCTb (Hanpumep, 6bonoTncTas
MECTHOCTb)

Very dry ground — cyxan noBepxHOCTb

Ice - nep,

Kaxkabiii TMN NOBEPXHOCTU MMEET CBOKD OTHOCUTENbHYIO
OV3TEKTPUYECKYIO MNOCTOAHHYIO U 91EKTPUYECKYHO NPOBOANMOCTb.

OTHOCUTeNbHas
OMINEKTPUYECKaAA NOCTOAHHAA

OTHOCUTENbHaA AnaneKkTpnyeckaa NnoCtoAHHaA, 6e3pa3mepHaﬂ
Be€/I4NHA, aBTOMATUYECKHM onpeaenaeman no ykasaHHOMY Bbille
TNy NOBEPXHOCTU. MorKeT MeHATbCA NOAb30BaTENEM.

dneKTpuyeckas
NPOBOAUMOCTb

dneKTpuyeckas nposogumoctb [ohm-1 m-1]. ABTomaTn4YecKu
onpeaenseTca No yKkasaHHOMY Bbllle TUMY NOBEPXHOCTU. MoXKeT
MEHATbCA NONb30BaTE/IEM.

YuuTbiBaTb 9KpaHUpOBaHue
nagakouero n oTpa*XKeHHoro

YyeT aKpaHUPOBaHUA NPEnsaTCTBUAMM (MMeeTcA B BUAY JleC U
3aCTPOIKa) NagatoWwmx U OTPaXKEHHbIX y4eit.

nyyen

Ha npodune nHTepsana byayT NoKasaHbl BCe BO3MOMKHbIE TOUKM OTParKeHWUs Aaa KoHpurypauuii 6es
pasHeceHHoro npvema (TPaKT OCHOBHas —OCHOBHAs aHTEHHA) M C MPOCTPAHCTBEHHO - Pa3HECEHHbIM
npMemMom (TPaKTbl OCHOBHas — AOMOJIHUTENbHAA W AOMONHWUTENbHAA — OCHOBHAs aHTeHHbl). B
COOTBETCTBYIOWMX Tabnuax byaeT yKasaHbl PacCTOAHMA 40 TOUYEK OTPAXKEHWUA M MPOCBET B KaXK40M U3
HMX). B HUXKHEM YacTM OKHA NOKa3sbiBaeTcA rpaduk 3aBUCMMOCTU MOLLHOCTU Ha Npueme oT K-dpakTopa ans
BbIOPAHHOM TOYKM OTpaKeHUs. ECnn ToueK OTpaykeHUs A/1a 04HOro TPaKTa HECKO/IbKO, TO Ta TOYKa, A/1A
KOoTopoi byaet nocTpoeH rpadumk BbIBUpaeTca NPy NOMOLLM KAMKA MbllwK B Tabanue.

B gononHeHue K rpadumKy 3aBUCMMOCTM MOLLLHOCTM Ha npuveme oT K-baKTopa MOXKHO TaK:Ke oTo6pasuTb
rpaduK 3aBUCMMOCTU 3a4€ePHKKN OTParKeHHOro curHana ot K-daktopa. Ha atom rpaduke oTobparkaetca
OTHOCUTENbHAA 3afeprKKa CUTHana B HAHOCEKYHAAX MeXAy MNPAMbIM M OTPaXKEHHbIM CUrHaNOM AnA
KaXkOoro M3 TPaKTOB. 3afep’KKa OTPaXKeHHOro curHana, npesblwatowas 10-20 HaHOCEKyHA, MOKeT
NPMBECTU K yXyALWEHMIO Ka4eCTBEHHbIX MOKa3aTeel B CUCTEMAX C BbICOKOW NPOMNYCKHOM CNOCOBHOCTbLIO.

EcAM Ha MWHTepBane HET TOYKM MOBEPXHOCTHOTO OTPaXKEHWA, TO TaKoW WHTepBan HasbiBaeTcA
“nepeceyeHHbIM”, B NPOTUBHOM caydyae OH — “cnabonepecevyeHHbIn” Kn, cornacHo metoauku HUUP,
[AaHHbIN MHTEPBaN KNnaccudpULMpPyeTca KaK MHTEPBas C OTPAXKEHMEM U PacyeT KaYeCTBEHHbIX NMOKa3aTtenen

B I,Cl,Z-]J'IbHel:/'ILLIeM npon3sBoanTCA C y4eTOM aTon K!'IaCCVId)VIKaLI,VIVI.
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New site 1 New site 2 X

H=31m
H=238m .
160
1404
1204l
1001
801
801

401

0 & 10 18 20 25 30 35 40 44953 KM

AHanms oTpaxeHui
Cairr A CaiT B

(OcHOBHaA - 0CHOBHE OcHoBHan - gononHy DononHuTensHan - o
Bb|COTa aHTEHHBI M Bb|COTa AHTEHHBI M

JaccTofHWe, [poceeT, ‘acctopHwe, [pocseT. JaccToRHne, [lpocseT,
BoicoTa gon. aHT. 218 M il il Ll M il ~ BricoTa oon. aHT. 145 M
5 . 30685 | 86 [ 31805 5
nTMManeHas - NTWManEHan "
BBICOTE AOMN. 3HT. 2338 el 44.025 67.5 44.895 ) BbICOTA A0M. 3HT. 13 +
44 855 33

Pazroc = 7.2m < 200k = 8m

; Tun oTpax. OtHocuT. guan. InekTpudeckan YuuTeBaTE 3K
k n 57.1 o | 14.07143
<pakTop [1.33 - onApusawan | Verical T E T Sea water w TR nposon. (OM™ ) NanaLLERD 1

(®) OTHOCHTENEHAR MOWHOCTE Ha npueme () BpemeHHan sagepxka
10 dB

0dB

-10 dB

-20dB

-30 dB

m"“"
|-
Y

0.5 1 . 2 \-factar 3 4

MpumernTe Beion

PucyHok 18. AHanu3 ompaxceHul

YMeHbLIEeHNE BAUAHMUSA 3€PKa/IbHOTO OTPpaxeHnA A7 MHTePBa/10B bes NPOCTPAHCTBEHHO-
pa3HeCeHHOoro npmnema

Onsa cuctem 6e3 NpocTpaHCTBEHHO-PA3HECEHHOro npuema npu nomolm nporpammbl DRRL mMorKHO
OLEHUTb caeaytolne MeToabl YMEHbLLEHUA BIMAHUA 3ePKANbHOIO OTPAXKEHMA HA MHTEpBase:

- YBe/M4YeHWe HaK/0Ha TPAeKTOPUN OCHOBHOIO TPAKTa;

- 3KpaHMpOBaHME TOUYKM OTPaKEHUS;

- lNepemelyeHre TOUYKM OTPAKEHUSA HA MEHEE OTPAMKAIOLLLYIO NOBEPXHOCTb;
- YMeHblueHMe NPOCBeTa B KPUTUYECKOM TOUKE Ha Npodune MHTepBana;

- Bblbop BEPTMKANLHOM NONAPU3ALMMN.

B 6onblnHCTBE C/ly4aeB 3T METOoAbl (33 NUCKTKOYEHNEM I'lOCl'le,CI,HEI'O) CBOAATCA K Bbl60py BbICOTbI
dHTEHHbI CnNpaBa Ui cheea.
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YMeHblleHMe BIMAHUA 3ePKaIbHOro OTPaXKeHUA A1A MHTepPBasIoB C MPOCTPAHCTBEHHO-
pa3HeCeHHbIM MpNnemom

Hanbonee pesynbTaTMBHBIM CNOCO6OM YyCTpaHeHUA 3ddeKTa 3epKasbHOTO OTPaXKeHWa ABASEeTCA
NPMMEHEHME Ha MHTepBase NPOCTPAHCTBEHHO-pasHeceHHoro npuema. DRRL nossonset onpegenutb
ONTUMaJIbHbI BEPTUKA/IbHbINA PAa3HOC OCHOBHOW M AOMNONHUTENbHON MPUEMHbIX aHTEHH, MPU KOTOPOM
BbINOJIHAETCA YC/I0BME — YyPOBEHb Ha OAHOW M3 aHTEHH HAXoAMTCA B MMHMMYMeE, @ Ha APYron - B
MaKCcUMyMe.

B pacKpblIBalOWMXCA CMINUCKAX NO4 COOTBETCTBYIOLMMM aHTEHHAaMM OToBparkaeTca pag pekomeHayemblx
BbICOT AOMONHUTENbHbIX aHTEHH, OMpPeAeNeHHbIX, NCXO4A W3 Bbille 03BYYEHHOro YC/0BUA BO BCEM
AnanasoHe nameHeHun K-pakTopa.

[na nosbiweHna 3¢pGeKTUBHOCTN NPOCTPAHCTBEHHO-PA3HECEHHOrO NMPMEeMa NpPY HaMuUKU 3ePKaNbHOMo
OTparkeHMA BbIMOAHUTE Cneaytowme Wwarmn:

1. Bbibepute KoHpUrypauuto SD (MPM) ans calitos Au B

MpY NOMOLLM MbILLKN YKaXKMUTE TOUKY OTParKEHUA ANA KaXKA0ro U3 TPAKTOB

3. BbibepuTe 04HY M3 ONTUMa/bHbIX BbICOT A4ONONHUTE/NbHbIX aHTEHH U3 Npeafaraemoro paga gna
Kak40M M3 CTOPOH.

N

Ha rpa¢duKe oTobpasmuTca OTHOCUTEbHBIN YPOBEHD MOLLLHOCTM Ha NMPUeMe A1 KaXKA0ro U3 TPaKToB, Npwu
3TOM rpaduKM AN OCHOBHOTO U AOMNOAHUTENBHOIO TPAKTOB ByAyT Haxo4MTCsA B NpoTuBodase. UameHssn
BbICOTbl aHTEHH, MOYHO Hab/lo4aTb CABUT TPAadUKOB MOLLHOCTM APYT OTHOCUTE/IBHO Apyra.

Ecnun BepTMKaNbHbIN Pa3HOC MeEXAY aHTEHHaMM NPU NPOCTPAHCTBEHHO-PAa3HECEHHOM MpUeme MeHbLle
yem 200 4NMHH BOJIH, TO NOABUTCA COOTBETCTBYIOWEe NpeaynpexaeHue. Mpu pasHoce meHblwe Yyem 200
O/MHH BOMIH 3¢G$EKTUBHOCTb NPOCTPAHCTBEHHO-PA3HECEHHOMO MPUEMA C TOYKU 3PEHUA YMEHbLUEHMUA
addeKTa MHOT0/1ly4EBOTO PACNPOCTPAHEHUA PAANOBO/IH HAYMHAET CHUXKATLCA (MMeeTca B BUAY HE TO/IbKO
3epKasibHOE OTPaXKeHMe OT 3eMHOM NOBEPXHOCTU, HO U OTPAXKEHWA OT PA3/IMYHbLIX C10EB aTMmochepbl).

AHann3 AMdpaKLMOHHbIX NOTEPb

AHann3 gUPPaKUMOHHBIX NOTepb MO3BOAAET MO/b30BATENO OLLEHWTb BO3MOMKHble ANGPAKUMOHHbIN
notepu Ha uHTepBane. CTporo rosops, ANGPAKUMOHHbIE MOTEPU Ha WHTepBase cieayeT usberatb,
0COBEHHO B BbICOKOYACTOTHBLIX AMaNa3oHax - Tam, r4e TOYHOCTb MOCTPOeHWAa Npoduas MHTepBana
CpaBHMMa C BEIMYNHOW NepBoit 30HbI DpeHens.

OfHaKo, B CPaBHUTE/IbHO HU3KOYACTOTHbIX AManasoHax (4o 2-5MTL) MHorga CNoXKHO BbIMOHUTL YCI0BUSA
NpPAMON BUAMMOCTM corfiacHo Pek. MC3-R P.530-17, B cBA3M C 3TUM NPUXOAUTCA MUPUTBCA C YaCTUYHbBIM
3aKpbITMEM MepBoOi 30HbI PpeHensa Ha nHTepsane. OAHAKO BO3HMKAOWME NPU 3TOM ANPPAKLMOHHbIE
noTepu ciesyeT KOPPEKTHO OLLEHUTL U Y4ECTb B pe3y/ibTaTe pacyeTa KaYeCTBEHHbIX MOKa3aTenen.

DRRL 8.0 moxHo Bbl6paTh caeaylolimMe meToabl pacyeta ANPPaKkLUMOHHbIX MOTepb:

- B cooTBetcTBUU C "MeToankoin HUUP";

- no Pek. MC3-R P.526-15 meton BynnuurtoHa (Bullington), a TakXe meToa WM30AMPOBaHHbIX
UMAMHOPOB;

- metop fery (Deygout) no Pek. MC3-R P.526-11;

- MmeToa dnuwTeiHa-MetepcoHa (Epstein-Peterson)
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Bbibop meToada pacyeTa AMOPAKUMOHHbLIX MOTEPb BbIMOJHAETCA B MeH0 Moaenb pacnpocTpaHeHus
PaAnOBOJIH.

YT06bI NPUCTYNUTL K aHANU3Y ANPPAKLMOHHBIX NOTEPb HA MHTEPBAJe — BbibepUTe HY}KHbI MHTEPBan U

A

HaXKMUTE Ha KHOMKY < B BEPXHEN NaHe/ M MHCTPYMEHTOB.

BBeauTe BbICOTbl aHTEHH, a TakXe K-dbakTop (ana metoga HUUP K-paKTop yKasbiBaTb He HYXHO), Ans
KOTOpPOro HeobxoAMMO BbIMNONHUTL pacyeT (nocne BBOZa Haxkmute Enter), nocne 4vero B
MHGOPMALMOHHOM OKHe MOABATCA pe3y/abTaT pacyeTa ANPPaAKUMOHHbLIX MOTepb Ha WHTepBane U
NPOMEKYTOUYHbIE NAapaMeTpbl B COOTBETCTBMM C BbIOPAaHHON MeTogoM pacyeTa. s Toro, 4tobbl yyecTb
NnonyyYeHHble pe3ynbTaTbl, HAXMUTE KHONKY MpumeHUTb. locne 3TOro BbICOTbl aHTEHH Ha WHTepBane
NM3MEHATCA B COOTBETCTBUWU C BBEAEHHBIMW 3HAYEHMAMM, @ MPU pacyeTe KauyecCTBEHHbIX MOKasaTeseln
6yayT yuTeHbl NoNy4YeHHble ANbPaKLMOHHbIE NOTEPW.

ﬂ,Md)paKLI,MOHHbIe noTepu BbIYUCAAIOTCA 41A TPAKTA OCHOBHAA-OCHOBHAA aHTeHHa. pun HeO6XOAMMOCTM
OUEeHUTb AMd)paKLI,MOHHbIe noTepn OonAa Apyrnux TpakToB NMpuU NpPoCTpaHCTBEHHO-pPa3HeCeEHHOM Mnpuneme
(OCHOBHaFI — AonosiHnTeNnbHaA, FI,OI'IOJ'IHI/ITeﬂbHaﬂ-OCHOBHaFI) cneayet yka3aTb COOTBETCTBYHOWME BbICOTbI
dHTEHH.

AHannsz gndpakLUMOHHbIX NoTepb No metoanke HAMP

Ha nonyoTKpbITbIX W 3aKpbITbiX WHTepBanax PP/l mHoXxuTtenb ocnabneHna B metoguke HUUP
onpegenaeTca No AUopakUMOHHbBIM GOPMYy/aM C y4eTOM annpoKCMMAaUMKW PeasibHOro NpenaATcTBuA
chepuyeckort NoBepxHOCTbI. MapameTpbl annpPoOKCMMALUKU - BbICOTY M XOpAY annpoKCUMUpPYIOLLEW
chepbl nporpamma onpesensieT No NPoA0/bHOMY NPOdUID MHTEPBASA aBTOMATUYECKU.

B pAage cayyaes, Ha peasbHbIX NPOAO/bHbLIX NPOPUNAX U3-32 CUABHOTO OTANYMA GOPMbI NPENATCTBUA OT
chepuyeckoro MoXKHO 3a4aTb BPYYHYIO MHTEPBAN AN MOMCKA XOpAbl annpoKcumupyowein cdepsbl, 4To
no3BoAUT bosiee KOPPEKTHO anMPOKCUMMPOBATbL NPENATCTBME HA UHTEPBAse.

MHTepBan gna NomcKka Xxopdbl annpoKkcumupylowei coepbl 3a4aeTca NpPaBoi KHOMKOM MbllM Ha
NPOAO/bHOM Mpoduie PaanoINHUN B NOABNSIOLLEMCA KOHTEKCTHOM MEHI0 MyTeM YKa3aHUs Hayano u
KOHUA y4acTKa noucka. Ha npogonbHom npodune yyactok obo3HayaeTca KpacHoW AuHuen. [lo
YMOJ/TYaHMIO MOMUCK XOPAbl MPOUCXOAMUT BAOJIb BCEFO NPOAO/LHOIO Npoduas. B noasaswowemcs MeHto
TaK¥Ke MOXKHO “cbpocuTb” yKaszaHUe MHTepBaaa NoncKa Xopasbl.
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MpKrMeHnTE JaKpLITs

PucyHoK 19. AHanu3 OugpakyuoHHbIX momepsb no memoouxke HUNP

Pacuer andpakyponHore ocnabnelna Ha MHTepEane, ¥ cnoBHbIe 0Go3HAYEHMA, *
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PucyHok 20. YcnosHble 0603Ha4YeHus
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AHanns andpakUMOHHbIX NoTepb no Pek. MC3-R P.526-15

MapameTpbl ANPPaAKLMOHHOIO aHaIM3a

k-dakTop

k-dakTop Ana andpakuMOHHOro aHaAM3a, N03BOAsSET
nepecTpounTb NPOAOAbHbIA NPOPUIb AN Pa3ANYHbIX K

BenuumHa K gns 99.9% (ke)

3HayeHue K-pakTopa npesbllaemoro B TeyeHnn 99.9%
BPEMEHW HanxyaLwero mecaua aaa paccMaTpmsaemoro
WMHTepBana A1A KOHTUHEHTA/IbHOTO YMEPEHHOTO KAnmaTa
B COOTBETCTBUM C rpadrKom Ha puc. 2 Pek. MC3-R P.530-
17.

YuyntbiBaTb nec B cooTs. ¢ Pek. MC3-R
P.833-9

B 3TOM cnyyae y4acTKM ieca Ha NpogoabHOM npodune
WCKNOYAtoTCA U3 pacyeTa ANdpaKkLmMm U NoTeEPU HA 3TUX
y4acCTKax paccymTbiBatoTCca B cooTBeTcTBUM € Pek. MC3-R
P.833-9 "OcnabneHune cMrHanoB pPacTUTENbHOCTbIO".
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BricoTa aHTeHHs! M

(® Pex. MC3-R P.526-15 Monteiit meton Bynmsrtona () Pex. MC3-R P.526-15 [idpakuia Ha NOCNEa0BaTENEHOCTH M30MMPOBEHHEX LIMMHPC

MNapamMeTpbl AMPPEKLMOHHOr0 aHanKsa

MoTepw 3a cueT andpakumm an\ dakTuyeckol Tpaceel Lba = 28.7 nb

k-pakTop BynnuHrToHoBRI NOTEepK 338 cyeT audbpakuwn Ana rnagkoi Tpaccel Lbs = 0 nb

3nay. K npeseiw. 8 99.9% spemenn (Ke): 0.69 MNoTepwu 3a cueT

[] Yunmisam nec s coots. ¢ Pex. MC3-R P.833-5

MoTepn us-3a andrpakumn Haa cdrepudeckoil NosepxHocTeie 3emnu Leph =0 a6

MK AnA obwen T L=287nb

MpurmeHnTs 3aKkpeITs

PucyHok 21. AHanu3 OupakyUOHHbIX Momepb Ha UuHmMepaase o NoaHomy memoody byanuHzmoHa no
Pek. MC3-R P.526-15

MapameTtpol gna MNonHoro metoaa bynnnHrroHa no Pek. MC3-R P.526-15

Touka bynnunHrroHa

MecTononoxeHne TOYKK EVHJ'IVIHI'TOHa

Luc, ob MoTepu, BbI3BaHHbIE KIMHOBUAHbBIM NPenATCTBMEM ANA
TOYKKU BynnunHrroHa, ab

Lb, b BynnuHIToHoBbl NoTepu 3a cueT andpakumu, ab

Lba, gb MoTepu 3a cueT gudpakunmn gna bakTUYeCcKomn Tpacchl

Tpaccol, Ab
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Lbs, b BynnMHITOHOBbLI NOTEpU 3a cyeT AndpakuMn AN rNagKkomn
Tpacchl, Ab

Lsph, ab MNoTtepun u3-3a agndpakumm Hag cbepmuyeckomn
noBepxHocTbio 3eman, ab

L, ab MoTepu 3a cuet gudpaKkunmn gns obLel Tpacchl
(cymmapHble notepwu 3a cyeT gudpakumm), b
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() Pex. MC3-R P.526-15 MonHeid meToa Bynnvirmona (@) Pex. MC3-R P .526-15 [Mpakuia Ha NOCHEA0SaTeNsHOCTH M30MMPoBaHHBIX Wimkgpe | 18PEMETPEI 0ToBpaxeHns
MNapameTpkl AMPpPaKUMOHHOD aHannsa Mys PPO
MpenaTtctene N2l Pagwyc=0 kM  Ocnabnenwe = 13.5 nb "HaTsmyTan Bepeska’
k-pakTop MpenaTtcTene N22 Pagwyc=0km  Ocnabnenwe =84 ob n
) MpenaTtcTene N23 Pagwyc = 10.9 kmOcnabnenwe = 10.5 ab PENATCTEMA
3Hau. K npeswiw. B 99.9% spemenu (Ke): 0.69 MpenaTtcTeue Ha cyBTpacce Ne1  Ocnabnenue = 4 dB Papmyce! winuHapos
[] Yaureisars nec s coots. c Pex. MC3-R P.833.9 Koppektrpytowmit dhaktop 10-log(Cn} =-2 ab MpenATcTBWA Ha cybTpaccax
= : : Mind LMOHHOE O iME Ha MHTEP Ldif =38.4 dB 60%F1 ann cyGTpace
MUHWMENEHOE PACCTORHME MEX Y TOUKEMMW KacaHWA Mpoekum nyyei, nepecexa-
ANA 0OHOTD MPENATCTEUA HOWMXGCA Hal MPENATCTBMAMA
[] Basosbie niHm
. [] 60%F1 ann Gasosbix marmi
250m 10km
MpurmeHnTs 3aKkpeITs

PucyHoK 22. AHanu3 OUu@pPaKyUOHHbIX momepb Mo Memooy U30/UpPOBAHHbIX UuauHOpos no Pek. MC3-R

P.526-15
MapameTpbl 0OTOOpaxKeHMa ANna MeToaa U30/IMPOBaHHbIX LMAMHAPOB no Pek. MC3-R P.526-15
Nyy PPN MoKasaTb AMHUIO ly4a MeXAy aHTEHHaMM
“HaTtaHyTan BepeBKa” MoKasaTb IMHKUIO “HaTAHyTOM BepeBKK”
MpenaTcTBmA Moka3aTb Homepa NpenaATCcTBUN. Homepa npenATcTBUiA
MoKa3blBatoTCA Ha XenTom ¢oHe.
Pagnycbl LMANHAPOB MoKa3aTb annpoKCMMUpYLOLLME paanyCbl NTPEnATCTBUN
MpenaTtcTBMA Ha cybTpaccax Moka3aTb HOMepa NPenATCTBUIN Ha cybTpaccax. Homepa
NpenAaATcTBMIA Ha cybTpaccax NOKa3bIBAOTCSA HA CUHEM
¢doHe.
60%F1 gns cybTpacc MokasaTb 60 % nepBoi 30HbI PpeHens ana cybTpacc.
MpoeKunn nyyein, nepeceKaroLLmMxcs MoKa3aTb NPOEKL MU NyYei, NepeceKarowmMxcs Haz,
HaZ NPenATCTBUAMM nNpenATCTBUAMM.
basoBble AMHUK MokasaTtb 6a3oBble AMHUMK
60%F1 ans 6a30BbIX NMHNIM MNokasatb 60%F1 ana 6a30BbIX TNHUIN
MuHUManbHOe paccToaHMe mexay MapameTp, KOTOPbIN MOXHO YCTaHaBAMBaTb B Npeaenax
TOYKAMW KacaHUa ana ogHoro 250m — 10 km ana 6osee TOYHOM annpPoOKCUMaLLUn
npenaTcTBmA npenAaTcTBuMiA
MNapameTpsbl 4nAa meToaa U30ANPOBaAHHbIX UMAMHAPOB No Pek. MC3-R P.526-15
MpenaTtctemne Ne Homep npenatcrema
MpensaTtcTeme Ha cybTpacce N Homep npenatcTeua Ha cybTpacce
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Koppektunpytowmin koapdpuumeHt Cn

Koppektunpytowmin kKoapomumeHT Cn B COOTBETCTBUM C
Pek. MC3-R P.526-15

PacctoaHue, Km

PacctoaHune oo npenAaTcTeus (Km)

MpocseT, m MpocseT Ha npenaTcTeun (M)

Y be3spa3smepHbI NapameTp B cOOTBETCTBMMU ¢ Pek. MC3-R
P.526-15

Paguyc, km ANNpPOKCMMUPYIOLLNIN paanyc NPENATCTBUA, KM

Ocnabnenue, nb

OundpakumnoHHoe ocnabneHne Ha npenaTtcTteun (aB6)

mHTepsane Ldif, ob

OndpakumnmoHHoe ocnabneHune Ha

CymmapHble AndpaKLMOHHbIe NOTepun Ha UHTepBane (4b)

AHanns andpakUMOHHbIX NoTepb no metoay Aery (Deygout) no Pek. MC3-R P.526-11

400
380
3850 ——
H=60M _, —
300
28

=]

2004

340 R f

L
AR

B50012
Mpaean rpaH.
Wr=043
OCHOEH. TRAHIUA J{vpr) :_9355_::___=_ H=80 m
Yp=119 - 400
J{Vp) =151 gb ————
T 380

==
340
20
300
280
/ : N L)

fff : N S )
\}, N )

200

II
),
1180

1804
0

2604 -,P.I f r\h
2404 | |
2204 |I \I \. ,f' v
5 v
T

15 20 25 30914 tm

LbparLmonHEIi aHanWs B cooTBETCTEMM ¢ MeTogom Deygout (o koppexwwei no Pex. MC3-R P.526-11)

Caitr A
BeicoTa aHTeHHb! ]
MapameTpsl AnA pacyeTa AUMdpaKLym
k-waktop 1.33
3HaueHwe K npeskiwasmoe B 99.9% epemenn (Ke): .69

[ Yummeisats nec & coots. ¢ Pek. MC3-R P.833-9

Cant B

BricoTa aHTeHHe! ™M

Paccroanwe oo ochoerow rpaduuesl Dp = 11.163 km; gudpakumonters notepw J(Vp) = 15,7 ab
Paccroanue oo npaeoi rpanuye Dr = 24 6 km; andopakyuonneie notepu J(Vpr) =97 ab
SMnupuueckuil koshhuuymeHT koppekuuwn =112 gb

IMudbpakumMoHHbIE NOTEPKW Ha oBuel Tpacce L = 34 3 nb

MpureHtTE JakpeITe

PucyHoK 23. AHGAU3 OughpakyUuoHHbIx nomeps no memooy Leay no Pek. MC3-R P.526-11

MNapameTtpsbl gna metoga Jery no Pek. MC3-R P.526-11

Dp, km PaccTrofaHMe A0 rnaBHOro KAMHOBUAHOIO NPENATCTBUA, KM

Dt, km PaccTtofHMe 00 KAMHOBUAHOIO NPENATCTBMA CO CTOPOHbI
nepeaatynKka, Km

Dr, km PaccTtofHMe 00 KAMHOBUAHOIO NPENATCTBMA CO CTOPOHbI
NPUEMHUKA, KM

J(Vp), dB MoTepn Ha rNaBHOM KAMHOBUAHOM NPenATCTBUKU, b

J(Vt), dB NMoTepn Ha KAMHOBUAHOM NPENATCTBUMN CO CTOPOHDI

nepeaartyuvka, ab
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J(Vr), dB MoTepn Ha KAMHOBUAHOM NPENATCTBUMN CO CTOPOHDI
npuemHuKa, ab
C,dB 3mnunpuryecknin Koadpuument, ab

AndpakuMoHHbIe NoTepn Ha obuel
Tpacce L, dB

CymmapHble notepu 3a cyet andpakumnm, ab

AHannsz gndpakLUMOHHbIX MOTEPb NO MeToAy dnwTenHa-MNMeTepcoHa (Epstein-Peterson)

400
380

H=50 M ool —"
300

2001 4
1804—L

Bs0012 X
2 3 .~ H=80Mm
e ]l 400
AN \l 380
360 e T R
o P f B bee
o C 320
’ (V ] | : <1300
280 il i ‘1280
A M - |
2601\ P L | | 260
240 | "-\ wr v | .} {’/" t240
| L)

27204 |I I \”_f'- SV AL _}w 220
g 1 M i ST crccrc 200
T . T - . — 180

] 5 10 15 20 25 30914 tm

JuppakuwoHHEIR aHanWs B CooTEETCTEMM C MeToaoMm Epstein-Peterson
Cait B

Caiir A

BeicoTa aHTeHHE! M

MNapameTpt! ANA pacyeTa AMPPaKLIM

k-pakTop 133

3naverne K npeseivaemoe & 95.9% spemenn (Ke): 0.65

[] Yuumeisats nec & coots. ¢ Pex. MC3-R F.833-9

BrlcoTa aHTeHHE! M

PacctoAnme = 11163 km V=0.934
Mpenatctene N22 Pacctoanue =24 600 km V=0274
Mpenatcrene N23 Paccroanne = 28740 km V=0187
IMudpakumoHHbie NoTepu Ha obuen Tpacce Ldif = 29.6 o6

MpenatcTene N2l Motepn=13540b
Motepn=84nb

Motepn=7.7nb

MpumernTe JakpeITe

PucyHok 24. AHanu3 OugpakyuoHHbIX nomepb no memoody 3nwmeliHa-llemepcoHa

MapameTpbl Ana metoaa dnwTenHa-MeTepcoHa

MpenatcTane Ne

Homep KIMHOBUAHOIO NpenAaATcTBuA

PacctosiHuMe, km

PaccroaHue no COOTBETCTBYHOLWETNO KIMHOBUAHOIO
npenATcTBnA, KM

\ MapameTp ANdPaAKLMUM Ha COOTBETCTBYHOLLEM
KAMHOBUAHOM NPENsTCTBUM
Motepwu, ob MoTepun Ha COOTBETCTBYIOWEM KIMHOBULHOM

npenaTtcramu, Ab

OndpaKLMOHHbIE NOTepU Ha obLLel
Tpacce Ldif, ab

CyMmapHble notepu 3a cyeT guopakuuu, ob

[MhaHmMpoBaHue ceteln paanogoctyna (Point-to-Multipoint)

Mpu paboTte c cetamn Point-to-Multipoint ana nonb3oBatena 4OCTYyNHbI:
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1. OueHOYHbIV pacyeT 30H PagMonoKpbITUA Ana 6a30Bbix cTaHUUM PtMP;
2. [eTanbHblit pacyeT KayeCTBEHHbIX MOKasaTenem AAs Kaxaoro M3 MHTepBasioB cektop BC —
AboHeHTCcKas ctaHumsa (AC)

Ona oueHoyHoOro pacyeTa 30H pPaguoNnoOKpPbITUA AOCTATOYHO YKa3aTb MEeCTOMOJIOXKEHUE, MapaMeTpbl

7

6a30BOlM CTaHUMM (CTaHUMI) M napameTpbl “TMNOBON” AGOHEHTCKOW CTaHuMWU. N8 BbINOJAHEHWUA
OEeTaNbHOro pacyeTa KayecTBeHHbIX NoKa3aTtesel (cm. pasaen PacueT KauecTBeHHbIX NOKasatenen gns
ceTeil pagmogocTyna) HeobxoAMMO YyKa3aTb MECTOPACNOJIOXKEHUE KaXKaolh M3 abOHEHTCKUX CTaHUMMA,
yKa3aTb K Kakoi 6a30BOI CTaHUMM OHa OTHOCUTCA, a TaKMKe yKasaTb Bce Heobxoaumble napameTpbl
KaKa0M N3 abOHEHTCKUX CTaHLWA.

basoBble cTaHuUMK PtMP
BasoBble cTaHuumn PtMP co3pgatoTcs Ha OCHOBE NpeaBapuTe/ibHO CO34aHHbIX caiToB (cm. pasgen Caiitbl).

[ns Toro, yto6bl HayaTb paboTy oTKpoiTe NyHKT Point-to-Multipoint ocHoBHOro meHto.

Paint4o-Mulipaint

9k = | @] X |

OBwwmia otueTt anA Point4o-Multipoint

Tpefyeman MUHWMANEHEA O0CTYMHOCTE 59.95 i

x

CemelficTea npoaykToE oBopyO0BaHWA

| &3]

HamrMeHoBaHWA CEMERCTE NpoayKTOE

UIbiquiti airMAX,

CrpaHWyeHe MOWHOCTA NEpefaTIMKE
CexTopa Gas0Bkix CTaHLMIA

(®) e venoneayeTeA
() orpaHAYMTL MOLLHOCTE NEpEaTUMKE YPOBHEM 27 abm

() orpasvurTe MMM aHTEHHE! ypoBHEM 30 b

AROHEHTCKWE CTAHLMKA

(®) He McmonesyeTcA
() orpaHuumMTL MOLLHOCTE NEpeaTUMKa YPOBHEM 27 abm

() orparvunte IMAM aHTeHHE! yposHEM 30 b

PucyHok 25. lNapamempsl cemu PtMP

B nepByto oyepenb K MPOEKTYy HEOoBXoAMMO MOAKNOUMTL (AN C TEXHUYECKMMU XapaKTepPUCTUKaMMU
cemelicTBa 060py0BaHMA, KOTOPOE NpeAnoiaraeTcs MCNOb30BaTh B NpoekTe. [14 3Toro B meHto Point-

il

to-Multipoint — CemeMACTBO NPOAYKTOB HA*KMUTE Ha KHOMKY N BblbepuTe COOTBETCTBYIOLLEE
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CeMENCTBO UM HECKO/IbKO CEMENCTB. YKasaHHble ¢alifibl C AaHHbIMU U3 TEXHUYECKUX cneunduKalmii
0bopyaoBaHUA LO/KHbI ObiTb NpeABapuTENbHO CO3Z4aHbl B CNeuuanusvMpoBaHHoOM PepgaKTtope
cneuuduKkauymii obopygosaHma (cm. pasgen Pepgaktop cneuuduKkaumii obopygosanua). Mporpamma
nocrasnsieTca ¢ Habopom dannos cneundurKkaumn Ha BONbLIYIO YAacTb COBPEMEHHOro 0b6opyaoBaHMS

PtMP.

MaHenb MHCTpymeHTOB Ana cetn PtMP:

P

yAaneHa

m X

- co3gatb Hosyto bC PtMP
- copTupoBaTb cnmucok bC B andaBuTHOM nopsaaxe

- Bbl6paTb/CHATb BbI6OpP A1 BCEX CEKTOPOB

- yAanuTb Bce BbibpaHHble cekTopa, ecan y BC BbiIbpaHbl Bce cekTopa, To 3Ta BC Takke byaet

- co34aTb 06LWwMii oTYeT no Bcem UHTepeanam PtMP B dopmate MS Excel

OrpaHuyeHMe MOLLHOCTU NepeaaTYnKoB ana sceii cetn PtMP

CeKTopa 6a30BbIX CTaHLUMUMA

He NCnosib3yeTcAa

Orpan-leHme MOLHOCTN HE NpUMEHAETCA

OrPaHNYNTb MOLLLHOCTb
nepeaatymKka ypoBHem, 4bm

YCTaHOBUTb YKA3aHHY0 MaKCMMa/ibHYHO MOLLHOCTb NepeaaTymKoB
ana scex bC B npoekTte, obm

[na pacyetos byaeT BbIOMPATLCA CaMOe KeCTKOe orpaHMyYeHme 13
ABYX — U3 TOr0, KOTOPOE BBEAEHO B 3TOM MEHIO M TOrO OrpaHMYeHNA
MOLLHOCTM, KOTOPOE BBEAEHO B NapamMeTpax KOHKPETHOro CeKTopa
BC

orpaHmunTb IUMM aHTEHHDI
ypoBHem, abm

YCTaHOBUTb YKa3aHHYO MakcumanbHyto SNNM ana scex bC B
npoekTte, obm

Ons pacyetos 6yaeT BbIbBUPaATLCA CAMOE KEeCTKoe OrpaHUYeHme us
OBYX — 13 TOro, KOTOpPOe BBEAEHO B 3TOM MEHIO U TOro OrpaHUYyeHuns
SUNM, KoTopoe BBEAEHO B NapameTpax KOHKpeTHoro cektopa bC

ABOHEHTCKUeE CTaHUUKN

He NCnosib3yeTcAa

Orpan-leHme MOLHOCTN HE NpUMEHAETCA

OrPaHNYNTb MOLLHOCTb
nepesaTymKka ypoBHem, obm

YCTaHOBUTb YKa3aHHYH MaKCUMabHYH MOLLHOCTb NepeaaTynKkos
ana scex AC B npoekTe, obm

Ons pacyetoB 6yaeT BbIOBUPATLCA CAMOE }KEeCTKoe orpaHuYeHme us
OBYX — U3 TOTr0, KOTOPOE BBEAEHO B 3TOM MEHHIO M TOr0 OrPaHUYeHuns
MOLLIHOCTM, KOTOPOE BBEAEHO B MapameTpax KoHKpeTHon AC.

orpaHmumnTb IUMM aHTEHHbI
ypoBHeMm, obm

YCTaHOBUTb YKa3aHHYO MmakcumanbHyto SUNM ana scex bC B
npoekTe, obm

[na pacyetoB 6yaeT BbIOMPATLCA CaMOe KEeCTKOe orpaHuYeHme n3
OBYX — U3 TOro, KOTOpPOE BBEAEHO B STOM MEHIO U TOTO OrpaHUYeHuma
3NNM, KoTopoe BBeAEHO B NapameTpax KoHKpeTHon AC.
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YT106bI CO34aTb HOBYIO 6a30Byl0 cTaHUMO PtMP, HaxXmuTe Ha KHOMKY ':"'}" B BEPXHEI YacTu OTKPbLITOM
naHenn meHto Point-to-Multipoint, nocne yero nporpamma npegnoxuT Bam BblbpaTb caiT, rae 6yaer
pacnosioxeHa HoBas BC, (cm. pasgen CaliTbl), 3aTem nomectuT 3Ty BC B aepeBo Point-to-Multipoint,
€O34acT nepBbl CEKTOP YKa3aHHOM BC M oTKpoeT napameTpbl 3Toro cektopa. Ha ogHoit BC moXKHO
€0343aTb HECKO/IbKO CeKTOopoB. [locse MPMBA3KM K CalTy Ha KapTe NOSABUTCS M300parkeHUs ceKkTopa
6a30BOW CTAaHUMW, HanpaB/ieHMe CeKTopa byaeT COOTBETCTBOBATb HAMPAB/AEHMIO @aHTEHHbI, @ WMPUHA
CEeKTopa — WNpPUHE Anarpammbl HAaNPaBAEHHOCTM aHTEHHbI NO YPOBHIO 3 Ab.

Basoean cTaHUMA x

A RIPARARE R

CaitT, ceRsanHeit ¢ BC

Cait: PPC1 Mam-Ax
Wwporta: MNE0.747670°
DNonrota: EVZ.823506°

WMHoprawma no BC

PucyHok 26. Mapamempel 6a3o6oli cmaHyuu PtMP

MaHenb nHcTpymeHTos ana bC PtMP:

-ﬁ'}" - co3aaTb HoBYto BC € TakumMum e napameTpamu
j} - nepemectuTb BC BBEPX MO CNUCKY
‘Qy - nepemectuTb 6C BHM3 MO CAUCKY

8@ - yAanuTb aty bC

- CMEeHUTb calT ans atol BC

- NokasaTb bC B LLeHTpe 3KpaHa

w| @ | @

- KonnpoBsaTb NapameTpbl 6C bydpep obmeHa

o

- BCTaBMTb NapameTpbl BC n3 6ydpepa obmeHa
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CexTop ,

N FY R MO0 2|aB|E|=R| B

PapmoofopynosaHwe

Cemedicteo | Ubiquiti airMAx sl
MpopywT |LAP-120 il

Monoca | 20 | MMy Yactota My

Family info: Frequency range: 5150-5850
MHz
2412 - 2472 MHz

Product info: Frequency range: 5150-5850 .
MHz

Moayrmuwm 1 rommposaime | pboor MoureoTs Hysrar. 8
1x BPSK (1/2) .
20 QPSK (172) 18.2 23 92
2 QPSK (3/4) 273 25 -89
4 160AM {1/2) 364 25 87
4x T6EAM (3/4) 4.6 23 -63
Gx BAQAM (2/3) 728 23 -60
Ex GAQAM (3/4) 813 24 74
Bx G40AM (5/6) 91 3 71
8x Z560AM (3/4) 105.2 21 66
[ | 8 256QAM (5/6) 121.1 21 £2 v

AzamyT aHTEHHEI rpag.

HaknoH aHTeHHsl -3 rpag.
BricoTa aHTEHHEI

Youn. aHTeHHRl 16 b

Twn aHTeHHBl  Integrated
CrpaHM4eHE MOLWHOCTA NEpenaTIMKE
(®) He wcnonsayeTeA
() orpaHMuMTE MOWHOCTE NepeJaTuMKa YpoBHEM 27 =Y

() orparvurte IMWM aHTeHHE! yposHEM 30 =y

PucyHok 27. MNapamempeol cekmopa 6a3zosoli cmaHyuu

MaHenb MHCTPYMEHTOB A/1A ceKTopa 6a30Boi cTaHLMK PtMP:

M, - C034aTb HOBbIM ceKTop 3Tol BC ¢ Taknmu e napameTpammn obopyaoBaHus
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R |« |

[

ily

| 2@

I 3

i

B

- nepemectnTb cekTop bC BBEPX NO CMUCKY
- nepemectnTb cekTop bC BHKU3 MO cnNUcKy
- yaanntb 3ToT cekTop bC

- BbIbpaTb/cHATb BbI6OpP CO BCEX BUAOB MOAYNALMM B NapameTpax ob6opyaoBaHuMs

- rpynnoBoe nsmeHeHUe napameTpoB aKTUBHbLIX CEKTOPOB BC Ha ocHoBe napameTpos
TEKYLLEro CEKTOpPa

- Noka3aTb bC B LeHTpe aKpaHa
- cO34aTb HOBYO aDOHEHTCKYIO CTaHLMIO C MPUBA3KOM K 3STOMY CEKTOPY

- COPTUPOBATb CNMCOK abOHEHTCKMX CTaHLMI B ceKTope B andaBUTHOM nopagxe

- MOCTPOUTb NPOAO/bHbIE NPOGUAN A0 BCeX aBOHEHTCKUX CTAHLMIM, NPUBA3AHHbIX K 3TOMY
cekTopy bC

- BbiBecTM 06Kt oTueT No 633080 CTAHLMM, KOTOPbLIN NpeacTaBAAeT cobol NnepeyeHb BCex
abOHEHTCKMX CTAHLUMN, NOAKAOYEHHbIX K AaHHO 6230BOM CTaHLUK C YKa3aHUEM
MaKCMMasibHO BO3MOXHOIO YPOBHA MOAYNALNKN, U COOTBETCTBEHHO, MaKCMMa/IbHON CKOPOCTH
nepeaayv Aaa 3aaHHOM rog0BoM AOCTYMHOCTH.

- BbIBECTM OTYET O NPOAYKTE AN BbIOPaHHOM NOMOCHI MPOMNYCKaHWA B BUAE CTaHAAPTHOM
cneumdmKaLnKn, KOTOPYIO MOXKHO coxpaHuTb B dopmate PDF, Word, nnm Excel.

- KONnpoBaTb NapameTpbl cekTopa BC bydep obmeHa

- BCTaBMTb NapameTpsbl cekTopa BC 13 bydepa obmeHa

B pacKpblBaloOWMXCA CNUCKaX MOC/ieA0BaTesIbHO BblbepuTe CEMENCTBO MPOAYKTOB M3 MOAK/IOYEHHbIX
paHee K NPOoeKTy, 3aTem BblibepuTe Moaenb 060pyA0BaHUA (MPOAYKT) U WNPUHY KaHana. Huxke nossuTca
obwan nHdopmauus o BbiIbpaHHOM 060pyaoBaHUM, ero poTorpadus, KaHaibHbIE CKOPOCTU U OCHOBHbIE
3HepreTUYecKkMe napameTpbl 418 KaxK4oro TMna MoAyasaumn, noagepnsaemoro obopyLoBaHneMm.

YactoTa, MlNy, YactoTa cektopa bC, Mru,

A3MMYT aHTEHHbI, rpagychbl A3UMYT HanpaB/ieHWA aHTEHHbI, rPaAyChbl

Motepu B duaepe, ab MoTepu B duaepHom TpakTe, 4b.

HaKk/NOH aHTeHHbI, rpagychl HaknoH aHTeHHbI B rpagycax. OTpuuaTtesibHas BEIMYMHA — HAKJIOH
BHM3. [NON0OXKMTEIbHAA BE/IMYMHA — OTK/IOHEHME BBEPX.

BbicoTa aHTEHHbI, M BbicoTa LeHTpa n3y4yeHnsa aHTEHHbl OTHOCUTEIbHO YPOBHA 3eM/IN,
M

YcnneHue aHTeHHbI, 4bun KoaddnuMeHT ycuneHns aHTeHHbI, Abu

Tun aHTeHHbI HavmeHoBaHMe aHTEHHbI, TEKCTOBOE MoJie. ABTOMaTUYECKM

3aMNOJ/IHAETCA HAa3BaHNEM ¢al7u1a Anarpammsl HanpPaBAEHHOCTU
dHTEHHbI Npn Bbl60pe Anarpammbl HanpaBaeHHOCTH.

OrpaHuyeHne MOLLHOCTU NepepaTumKa |
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He UCNo/b3yeTca OrpaHuyeHMe MOLHOCTM He NMPUMEHAETCA

OrPaHMNYUTb MOLLHOCTb YCTaHOBUTb YKA3aHHY MaKCMMabHYI0 MOLHOCTb NepeaaTymKa
nepeaatymka yposHem, Abm 4na atoro cektopa bC, gbm

Ons pacyetoB 6yaeT BbIOBUPATLCA CAMOE }KEeCTKoe orpaHuyeHme us
ABYX — 13 TOr0, KOTOPOE BBEAEHO B 3TOM MEHIO M TOr0 OrpaHMyeHna
MOLLHOCTM, KOTOPOEe BBEAEHO AJ1A BCEX CEKTOPOB B MeHo Point-to-

Multipoint
orpaHmunTb IUMM aHTEHHbI YCTaHOBUTb YKa3aHHYO MakcumanbHyto SUNM ana sToro cekrtopa
ypoBHeMm, Abm BC, obm

[na pacyetoB ByaeT BbIOMPATLCA CaMOe KEeCTKOe OrpaHuyeHme n3
OBYX — U3 TOro, KOTOpPOE BBEAEHO B STOM MEHIO M TOTO OrpaHUYeHma
SUNM, KoTopoe BBEAEHO A1A BCEX CEKTOPOB B MeHto Point-to-
Multipoint

Fpynnoeoe M3meHeHMe NapameTpOB aKTUBHbIX CEKTOPOB Ha OCHOBE NapameTpoB TEKYLLEro CEKTopa —
nonesHasn GpyHKLMA, KOTOPan NO3BOIAET MTHOBEHHO NOMEHATb NapameTpbl N1060ro KoNNYeCcTBa CEKTOPOB
B COOTBETCTBMM C TEMM NapaMeTPamm TEKYLLLEro CEKTOpa, KOTopble ByayT BbIGpaHbl N0Nb30BaTeNEM.
[lns Toro, 4To6bI BLINOHUTL FPYNMNOBOE U3MEHEHME NapamMeTPoB, HE0BX0AMMO:

1. OTMeTUTb CEKTOpPbI, NapamMeTpbl KOTOPbIX HEOBXOANMMO NOMEHATD;

2. YCTaHOBUTbL B TeKyLlweM CeKTope HOoBble 3Ha4YeHNA NapaMeTpPoOoB;

il

3. HaxKaTb Ha KHOMKyY , BbI6paTb B NOABMBLUEMCS NEepeyHe HaMMEHOBAHMSA TeX NaPaMEeTPOB, KOTopble
TpebyeTcA NOMeEHATb B BbIDPAHHbIX CEKTOPAX, M HaKaTb Ha KHOMNKy OK.

MpynnoBEoe M3MEHEHWE NAPAMETPOE CEKTOPOE ot

|:| Cemeicteo/npoaykT/Nonoca

[] YacToTa

[] AsurayT aHTEHHL

[] MoTepw B dmoepe

HaknoH aHTeHHb!

] BricoTa aHTetHs!

[ ] ¥ounerne aHTeHHE! (AR BHELWHIE GHTEHH)

[ ] Mogene v [H aHTeHHE! (onA BHEWHI aHTEHH)

Cancel QK

PucyHok 28. [pyninosoe usmeHeHUe napamempos akmueHbix cekmopos 6C
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PacyeT paanonokpbiTna ans 6a3oBbix cTaHUMit PtMP

PacueT paaMoOnOKPbITUA MO3BOASAET NPUBAUMKEHHO onpeaenntb 061acTn, B KOTOPbIX MOryT 6biTb
pa3mellleHbl abOHEHTCKME CTaHUMM U MPUMEPHO OLEHUTb AOCTUMMMYIO CKOPOCTb nepenayn npu
pa3smelleHumn AC B aTux obnactax. [na Toro, Ytobbl ybeauTcs B NPaBUAbHOCTU NPUHATUA PeLUeHUs O
pa3melleHUM abOHEHTCKON CTaHUUU B KOHKPETHOM MECTe, a TaK»Ke onpene/iuTb TOYHYIO BbICOTY M TUN
aHTeHHbl abOHEHTCKOM CTaHuuM ans Tpebyemol CKOPOCTM nepenayn, HeobXoAMMO BbIMNOAHUTb
OETaNbHbIM  pacyeT uWHTepBana (cm. Pagen PacyeT KauyecTBeHHbIX MOKasateneit pns ceteu

paguogocrtyna).
PacyeT pagnonoKpbITUA NPON3BOAUTCA AA CAEAYIOLMX YCAOBUIA:

1. Pacuert BbINO/HAETCA TONbKO ana Tex bC, cTaTyc KOTOPbIX YKa3aH KaK aKTUBHbIN.

2. B KayvecTBe NapameTpoB 6a30BbIX CTaHLMIA YUMTbIBAIOTCA NAPaMETPbl, BBEAEHHbIe ANA KaXKaol u3
6a30BbIX CTaHLUUNA.

3. B KayecTBe napameTpoB abOOHEHTCKOM CTaHUMM MpPM pacyeTax WMCMNoAb3yeTca napameTpbl
“Tunosoit  AC”, napameTpbl KOTOpPOW YyKasbiBaloTcA B MeHio [lapameTpbl pacyeta
pPaAvoNoOKpPbITUA.

4. TMpu pacyeTe pagMoOnoOKpbITUA ANa 6a30BbIX cTaHUui PtMP yuuTbiBaeTca TONbKO penbed
MECTHOCTM (MaTpuua BbICOT), MOTEPM CWUrHaANA WM3-3a PACTUTEIbHOCTM W 3aCTPOMKM He
Y4UTbIBAOTCA.

Mepen Tem, Kak BbINOMIHUTL PacyeT 30H PAAMONOKPbITUA, CAeAYeT YKa3aTb NapameTpbl 6a30BbIX CTaHUMIA
(cm. pasgen basosble cTaHuMmn PtMP).

HacTpoiika napameTpoB pacyeTa paaMONOKPbLITUA OcyllecTBadeTcs B meHio [MapameTpbl pacuyerta
PaAnONOKPbLITUA.
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Twun 1 napameTpel pacyeta 2P

»
Twn pacueTa
Received Power at subscriber stations W

MapameTtpel BC MNapameTpkl TMNoBoR AC

MowHocTs nepen. 20 nbwm BricoTa aHTEHHEI 1
Mcnone30BaTe MOWHOCTE CEKTORA YeuneHWe aHTEHHBI Jul =7

Pamayc pacueTa KM MoTepu B dupepe III il
NononHaT. 3anac III il 5} () Huskoe pazpew. (@ Bricokoe pasp.

g KonuyecTeo vpoBEHEA

Uper  ¥posBeHo

[ ][ %2

- BRI
 NENEEE
Bl [ o 7]
| R
RN
L] [ %7 m| 8 |
] [ 89 |mof 7 |

Ormcanue

=0 |B:~: ZBE0AM (5/6) (121.1 Mbit.'s)

abm |8 2560AM (3/4) (109.2 Mbit/s)

1= |E:~: 640AM (3/6) (31 Mbit/s)

=] |E:~: B40AM (3/4) (81.9 Mbit/s)

aBm |4« 16QAM (3/4) (54.6 Mbit/s)

1= |ﬂk¢ 160AM (1/2) (36.4 Mbit/s)

|
|
|
|
B |6x G4QAM (2/3) (72.8 Mbit/s) |
|
|
|

=] |2:-: QPSK (3/4) (27.3 Mbit/s)

PucyHok 29. Mapamempsi 015 pacdema “MouwjHocmb Ha e8xode npuemHuKka AC”

MapameTpbl pacyeTa paaMonoKPbITUA

Tun pacyeTta

- MowHOoCTb Ha BXoAe npuemHmka AC
- Best Server
- C/(1+N) Ha Bxoae npuemHmnKa AC

MNMapameTtpol BC

MowHoCTb NnepegaTymka, gbm

Mcnonb3oBaTb 04HO yKa3aHHOE 3HaYeHne MOLLHOCTH
AnAa Bcex 6a30BbIX CTaHLMIA

Mcnonb3oBaTb MOLWHOCTbL cekTopa bC

B pacueTax 6yaeT MCno/ib30BaTbCA MOLLHOCTb,
3afaHHan ANA Kaxaoro cektopa bC B napameTtpax
COOTBETCTBYHOLLENO CEKTOpA.

Pagunyc pacyeTta, Km

MaKcumanbHbIM pagnyc pacdeTta B HanpaBaeHum ot bC,
KM

MapameTpbl TMNOBOM AC

BblcOoTa aHTEHHbI, M

BbicOTa aHTeHHbI Hag, ypOBHEM 3€MIN, M.

YcuneHue aHTeHHbI, Abun

KoadodumumneHT ycuneHua aHTeHHbl, abu

MNoTtepu B dnaepe, ab

MNoTtepu B dnaepe, ab

JononHuTtenbHbIM 3anac, aAb

JonoNHUTEeNbHbIM 3anac, KOTOPbIM caeayeT y4ecTb npu
pacuete, 4b.
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HusKoe paspelieHune PacueT ¢ HU3KUM pa3pelleHmnem (MeHblle BpeMeHM
BblYMCNEHUA)

BbicoKoe paspelleHune PacueT ¢ BbICOKMM pa3pelieHnem (6onblue BpemeHu
BblYMCNEHUA)

MouHOCTb Ha BXoae npuemHmka AC
OTtobpaxkeHne uBeToM Ha 6a3o0Bol KapTe obnacteit, roe Ha npuemHMKe aboHEHTCKOM CTaHuuM
NPUCYTCTBYET COOTBETCTBYIOLLMIA ANaNa3oH YPOBHA MOLHOCTU CUrHaNa.

KonunuectBo ypoBHel KonnuecTtso ypoBHeE NPUHMMAEMON MOLLHOCTHM
curHana (ot 1 go 8)

Upet LiBeT ypoBHA NPUHUMAEMOM MOLLHOCTU CUTHaNa

YposeHb, ob* YpoBeHb NPUHUMAEMON MOLLHOCTH, Ab

OnucaHne* TeKcToBOE NOJie KaK ONMcaHne gas Kaxkaoro us
YPOBHeW curHana, Hanpumep, 256-QAM 5/6 400 Mbit/s

* [1n aBTOMaTUYECKOTrO 3aM0/IHEHUSA 3TUX N0l NapaMeTPaMm 13 XapaKTePUCTUK aBOHEHTCKOM CTaHLMMK,

3al7lﬂ,MTe B NMaHE/Ib XapPaKTEPUCTUK COOTBETCTByPOLIJ,EVI aboHeHTCKoM CTaHUUN N HAXXMUTE Ha KHOMKY DDI] .

Mpu 3ToM B Nona YpoBHU cKonvpyeTca MHGOPMALIMA O NMOPOroBbIX 3HAYEHMAX, a B Noss OnucaHue —
MHPOpPMaUMA 0 BbIBPAHHbIX PeXMMaX MOAYAALUM.

[ ]

Y106bI BbINOAHUTD pacyeT paanMonoKpPbITUA, HAXKMUTE KHOMKY PacuyeT 30H pagnonoKpbITHA.
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e L A : Strzeth : map sty © OpanTapoMar (OC-EV-SA) |

| Received Power at subscriber stations | PPCS ©egoposckwii (315%/5270 MHz): -91.1 dBrm; 37.243 k; 330° | PPC5 Depoposcianii (457/5250 MHz): -102.1 dBm |

PucyHok 30. Pacuem “MouwHocmes Ha exode rnpuemHuka AC”

Best Server
MNpu gaHHOM TUMe pacyeTa Ha KapTe oTobparkarTcAa 061acTU, B KOTOPbIX MOLWHOCTb Ha npueme oT
cooTtBeTcTBylolero cektopa 5C 6obLue, Yem OT APYTUX CEKTOPOB.
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Twun 1 napameTpel pacyeta 2P %

Twn pacueTa

Best Server w

MapameTtpel BC MNapameTpkl TMNoBoR AC

MowtocTs nepen. 20 fil= BricoTa aHTeHHB! "
WcnonssoBaTs MOWHOCTE CEKTOPA  YouneHWe aHTEHHSI oF

Pamayc pacueTa KM MoTepu B dupepe III il

NononHaT. 3anac III il 5} () Huskoe pazpew. (@ Bricokoe pasp.

MuHMaNEHEIR NoporoBELIA YpOBEHE -39 nbea

LIeeTa soH cexkTopoe anA Best Server

O anMEHHTb dETOMaTHHECKDE

Yactota, MIu  Uset
Ha3HaYEHWE LIBETOE

5250

’ (® MWcnonbsoBaTe UBETE M3 TABIMLLI
T
5230 - 2anonHTE Tabnuuy YacToTamMuM
5310 - cexTopos BC

PucyHok 31. Mapamempsl pacuema paduonokpbimus 014 Best Server

MUWHUMaNbHbIN NOPOroBbIi ypoBeHb, ABM | MUHMMaNbHBIN YPpOBEHb NPUHUMAEMOrO CUrHanNa Ann
pacyeTa Best Server

NMpumeHUTb aBTOMATUYECKOE HA3HayYeHne HasHauveHune uBeToB cekTopam bC BbiNoAHAETCA
LLBETOB dBTOMaATUYECKUN U3 CTaHOAPTHOIO Ha6opa

Mcnonb3oBaTb UBeTa U3 Tabanubl Ha3sHa4yeHune uBeToB anAa cekTopos bC BbINOAHUTCA B
COOTBEeTCTBMMU C Tabanuen yactoT

3anonHUTbL TabanLy YacTOTamMu CEKTOPOB MpuY HaKaTMK Ha 3TY KHOMKY NPOM30MAET 3anoAHeHne
BC TabAMLbl 3HAYEHMAMM HYaCTOT, YKa3aHHbIX B MapameTpax
CEeKTOpOoB 6a30BbIX CTaHL MM
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Map data: @ OpenStreetMap contributors; map style: ® OpenTopoMap (OC-BY-5A)

20 km |

Best Server | Online

PucyHok 32. Pacyuem Best Server

C/(I+N) Ha BxoAe NpMemMHMKa abOHEHTCKOM CTaHLMM

Heobxoanmoe 3HauveHue cooTHoweHua C/(I+N), man curHan/(nomexa+iwym) Ha Bxode MNPUEMHMKA,

ABnAeTcA Op,HOl\;I M3 BaXHbIX BeINYMUH, onpeagenarounmx KayeCtBO 4YACTOTHO-TEPPUTOPUANIBHOIO

N1aHNPOBAHNUA CETU.

C

/N Sremm

roe C— MOLHOCTb NONE3HOro CUrHana (B Hallem cay4ae — CaMoro MOLLIHOTO CUTHaNa B paccMmaTpMBaemMoli
TOUKe), |- MOLLIHOCTb KaK0ro M3 MeLlaloLMX CUrHaNoB (Ha COBMeLLEHHOM KaHasle MU coceaHeM KaHane
c yyetom ocnabneHuna coceaHero KaHana), K- obliee KoAMYECTBO MellawolmMxX nepeaaTinkos, Ng —

MOLWWHOCTb WyMma NnpnuemMHHUKa.

B nporpamme NpuHUMALOTCA cneayolme AoNyLWEeHUS:
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- KaHanbl onpepensoTcsa Kak COBMELLEHHbIE, C/IN UX LLeHTPa/IbHble YacTOTbl CTPOrO COBMAAAtoT.

- KaHanbl onpeaenstorca Kak coceiHme, eciv pasHuLa Mexay LeHTPaNbHbIMKW YaCcTOTamMMn KaHaNoB
paBHa WKWPWHE NOA0Chl KaHana.

- ®dopma CNeKkTpanbHOM MAOTHOCTM MOLLHOCTM nepeaaTtynkos U AYX GUABTPOB MPUEMHUKOB
CTPOro NPAMOYroJibHas.

MoLWWHOCTb Wyma MPUEeMHUKa onpedensetca KoadOUUMEHTOM LIyMa MPUEMHMKA M SKBMBAEHTHOWM
LUYMOBOW MOJIOCOMN.

Anroputm sblumncnerusa C/(I+N). Ha Bxoge npuemHnKa abOHEHTCKOM CTaHUMM B MPOrpamMme 3aK/1to4aeTcs
B OnpeaesieHMn MakCMManbHOTO CUrHaNa B KOHKPETHOM TOYKE, 3TOT CUrHa NPUHUMAETCA KaK NoJiesHbIi
N MOLLLHOCTb CUTHA/I0B OT OCTa/lbHbIX 6a30BbIX CTaHLUMI, PpabOTalOLWMX HA COBMELLEHHOM UAKN coceaHeM
KaHane BblYMUCAAETCA C YYETOM aHTEHHbI aDOHEHTCKOWN CTaHUMK, HanpaB/ieHHOW Ha Ba30BYI0 CTAHLMIO C
None3HbIM CUrHanom. MoLHOCTb CoceAHEro KaHana onpeaenseTca C y4eTom ocnabneHna no cocegHemy
KaHany. 3aTem onpeaensetcd MOLHOCTb LWYMOB MPUEMHMKAE W BbIYUCAAETCA OKOHYaTesibHoe
cooTHouweHue C/(I+N).

YyeT nomex No cocegHemy KaHany u COBCTBEHHbIX LWyMoB NpnemMHmnKa MOXHO OTK/TIOYNTb, B 3TOM C/1y4ae
6yp,yT Y4YUTbIBATbCA TOJZIbKO NOMEXU MO COBMELLEHHOMY KaHany.
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Twun 1 napameTpel pacyeta 2P

Twn pacueTa

CA(l+M) at subscriber stations

MapameTtpel BC

MowHocTs nepen. 20

MenonssoBaTs MoLWHOCTE CEKTopa

Pagmyc pacueta KM
NononHAT. 3anac III fil =3

b4

MNapameTpkl TMNoBoR AC

BricoTa aHTEHHbI 1
YouneHue aHTeHHbI fal 7]
MoTepu B tupepe III il

() Huskoe pazpew. (@) Bricowoe pasp.

nEm

& | KonsoypoBHell  MWHWManeHBI noporoBeid ypoeeHe | -89 | obm
Uset YpoBeHs Ormcarve
[« |9 | a8 | |
Bl [0 (o[ 2] |
B [ 2 (o] 14 |5 |
B ¢ (e[ 7 5 |
Bl [ 7 (o[ 2 ] |
| RENEIEEE |
] ¥uer nomex no cocenHemy KaHany
Ocnafinenwe cocegHero kavana, ob 25
pmHa nonoce, My 5
[] YueT yposHA Wwyma npremHIKa
KostdiaumeHT wyma npuemHuka, ab 5
JKBMBanNEHTHaA WymMosan nonoca, MMy 5

PucyHok 33. [MTapamempsi pacuema paduonokpeimus 0aa C/(1+N) Ha exode npuemHuKka AC

MWHMMaNbHbBIN NOPOroBbIN YPOBEHb, AbM

MMWHUMaNbHbIN YPOBEHb NPUHMMAEMOTO CUrHaNa ana
pacuyeTa Strongest (Most likely) Server

BbibpaTb JH aHTEHHbI

BbibpaTb 1 3arpy3uTb dpaiin guarpammeil
HanpaB/IEHHOCTU aHTeHHbl abOHEHTCKOM CTaHLMK B
dopmate MSI

YyeT nomex no cocegHemy KaHany

Ecnn aTOT YeKk-60KC aKTMBEH, TO Npu pacyeTte byaeT
BbINOIHATLCA YYET MOMEX MO CoCeaHEeMy KaHany

OcnabneHune cocegHero KaHana, b

OcnabneHne coceaHero KaHana, Ab

LWnpnHa nonocel, MIy,

LLnpunHa nonockl KaHana, Mry,

YyeT ypoBHA Wyma NpUemHmKa

Ecnn aTOT YeK-60KC aKTMBEH, TO NpKu pacyeTe byaeT
BbINOJHATLCA YUYeT COBCTBEHHbIX LWYMOB NPUEMHMKa
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KoaddumumneHT wyma npuemHuKa, ab KoaddpuumeHT wyma npuemHuka, ob
DKBUBaNEHTHAA WymoBas nosoca, Mrly, DKBUBaNIEHTHaA WyMoBas nosaoca, Mly,
- [m] X
9 ~ TopoCTT e ‘{]]ﬁ ﬁ‘" g & ‘ ?‘l‘ﬂ ?f'?“]l[’-'-['\:"] % l:”D ?v
Tun 1 napameTpel pacyeta 3PN T R e
Tun pacyeTa X \\—W it Ty T8 3 ¥ \_,u/

IC/(I+N) at subscriber stations vl

MapameTpel BC MapameTps! Tanosoi AC

Mowrocsrepen. 20 | aBw BeicoTa aHTeHHe! "

s vitosaar e M e e e

Pamvye packera K Morepno gwaspe | 0 | ab

LononuuT. sanac lIl Fil=) (®) Huskoe paspew. () Bricokoe pasp
a3epo
Nk Tann0p.

|3 | Kon®oyposwen  Mrumansein noporossit yposers =

Uset Onmcarme

¢ 7 | |

¢ MecyaHbli
5] [ Yuet nomex no coceanemy kaHany \} A
Ocnatinesme cocenrero kanana, a6 25 LI

Wnpwna nonocst, Ml

@
i

oMbic.<7

BLICOKKA, ] g
[ ¥ue yposHs wyma npuenmmnka 1

U A e

KoatdpuupeHT wyma npuemHii, o6 5

B
ITHaR WymoBan nonoca, My 5

‘ C/(1+N} at subscriber stations ‘ Online |

PucyHok 34. Pacuem C/(I1+N) Ha exode npuemHuka AC

CoxpaHeHue pe3yabTaTa pacyeTa PaaMOonoKpPbITIA

PesynbTaT pacyeta PagMONOKPbITUA MOMKET ObiTb COXpaHeH B BWAE WMHTEPAKTMBHOW Beb-CTpaHWUUpbI,
pacTpoBoro ¢aiina popmata *.png unu danna KMZ nporpammsl Google Earth (Google MnaHeTa 3emns).

. -

E?"] CoxpaHuUTb pe3yabTaTbl pacyeTa B BuAe Be6-cTpaHULbl — COXpPaHEHWe pesyibTaTa pacyeTa B BUAeE
NMHTEPaKTUBHOW Beb-cTpaHuUbl. Mporpamma npeanoxXuT noab3oBaTento BbibpaTb MECTO U UMSA NanKku, B
KOTOPYIO COXPaHWUTb pe3y/bTaT, M 3aTem, B YKa3aHHyl nanky byaet coxpaHeH ¢ann index.html (sto
CKpUNT CTpaHuubl), dain bs.png (3HauoK 6a30BOI CTaHLUMM), @ TaKKe Nanka c NMPamuaoi TalioB 30HbI
pPagnonoKpbITUA B cTaHgapTHom popmate {ZOOMY/{X}/{Y}. B ckpmnT cTpaHmubl index.html 3anucbisaetca
TaK)Ke C/10M NONb30BaTENbCKUX JIMHENHbIX U TOYEYHbIX OObEKTOB (BEpHEE Te U3 HUX, KOTOpble YKa3aHbl
Kak oTobparkaemble), U ec/iv 06beKTOB MHOTO, TO 3TO MOMKET 3aHATb 3HAUUTE/IbHOE Bpems.

Onsa Toro, ytobbl OTKPLITL BED-CTPaHULy, OTKpoiTe ¢ain index.html npn nomowwm Bawero Gpaysepa
(Google Chrome, Mozilla Firefox, Internet Explorer 1 np.). YKasaHHy0 Nanky co CKPUNTOM U NMpamuaoW

TAlN0OB MOKHO 33aPXMBMPOBATL M NepesaTb 3aKa3uMKy Kak 3aKOHYEHHbIN pe3y/bTarT.

TaKKe NoNyYeHHYI CTPaHMLY MOYKHO Pa3MecTUTb Ha Beb-cepBepe 4nsa NpocmoTpa B itobom 6paysepe m
Ha noboii 13 onepaymoHHbIx cuctem (Windows, Mac, 10S, Android, Linux).

Beb-cTpaHuMLUa Nno3BonseT:
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—  BbIbMpaTb NOAN0MKKY U3 4-X pa3INUHbIX 6a30BbIX KapT;

— OT06pasnTb/CKPbITb 30HY PaANOMNOKPLITUSA;

— OtobpaxkaTb C/I0M N0/Ib30BATENbCKUX TMHENHbBIX M TOYEUHbIX 0OBHEKTOB;
—  WU3meHATb macwTab;

— ABTOMaTMYecKM oTobpaxkaTb OCHOBHbIE AaHHble U3 fereHapl;

— OTtobparkaTb MacluTab M TeKyLMEe KOOPAMHATLI Kypcopa;

[na paboTbl BE6G-CTPaHULLbI HYXEH BbIXOJ, B UHTEPHET, TaK KaKk 6a30Bble KapTbl NOANOMKKM 3arpyHaroTca ¢
COOTBETCTBYHOLLMX PECYPCOB.

= O X
@ Coverage area b4 +

C Y @ File| Cy/Users/Sakharov/Desktop/Hoear%20nanka/index.htmi * 2 BEMOG a2 N o :

(O openTopoMap
O Falk 0SM

@® ESRI Sat

O ESRI Topo

30Ha PagMonoKPEITHA
53308518 CTAHLIN

Received Power at subscriber stations
> -62 [EM 8x 2560AM (5/6) (121.1 Mbit/s)
W = -66 AEM 8x 256QAM (3/4) (109.2 Mbit/s)
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Leaflet | RadicPlanner

PucyHok 35. Mpumep pe3ynsmama pacyemos 8 sude UHMepPaKmueHoli eeb-cmpaHuybl

Manky c NMpPamMmuaol TalnIoB MOXKHO MUCMO/Ib30BaTb HE TOJIbKO C NMOYYEHHbIM CKPUNTOM — €€, Hanpumep,
MOMHO nogKkaumtb K nwboinn TUC, nopaepskusatowmin  paboty ¢ Taliamu, 4YTO MNO3BOAMUT
OEMOHCTPUPOBATL Pe3y/ibTaT pacyeTa 30H PaAMOMOKPLITUA B BUAE C10A Ha Atoboli ctopoHHen TNUC
nosb3osatens (QGIS, Maplinfo, ArcGlS, SAS.Planet u apyrmx).

[Pna)

CoxpaHuTb pe3ynbTaTbl pacyeta B Buae pactpoBoro ¢aina B popmare *.png — coxpaHeHue
pe3y/ibTaTa pacyeTa B BUAe pactposoro dgaiina B opmare *.png.

Mepen coxpaHeHvem pacTpoBoro ¢dalina nosb3oBaTe/lb MOXKET BblbpaTb 06/1aCTb COXPaHAEMOMN 30HbI
MOKPbLITUA MPY NOMOLLM NOABAAIOLWENCA PAMKK (MPU 3TOM MOXKHO NepemMeLLaTb KaK rpaHuLLbl PaMKu, Tak
M camy KapTy).
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Mpu coxpaHeHun pacTpoBoro ¢alina nosb3oBaTe/ib TaKKe BblbUMpPaAET ero AeTasbHOCTb (paspelueHue).
[leTaNbHOCTb MOMKeT COOTBETCTBOBATb TeKyweihd uam 6biTb 6onblie B 2 vam 4 pasa. Yem nydwe
AeTanbHOCTb, TeM bosbllie pasmep coxpaHasemoro ¢aiina. MaKcMmasbHbI pasmep COXPaHAemMoro
pacTpoBOro nsobparkeHuna coctaBaseT npumepHo 5400x4400 nuKcenei, pasmep daiina B popmate *.png

npu aTom cocTtasnaet okoso 10 Mb.

B neBom HMKHEM yrny coxpaHaemoro I/I306pa)KEHVIFl NnosiBUTCA MacwTabHana nMHelKa.
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75.0 m Best Server | BS03_Sulechow (315°/5310 MHz): -77.2 dBm; 14.555 km; 319° | BS03_Sulechow (225°/5290 MHz): -97.5 dBm | Online

PucyHok 36. Bbibop obaacmu u 0emanbHOCMU COXPAHAEMO20 U306paxceHus

CoxpaHuTb pe3ynbTtat pacyeta B Buge KMZ daitna — coxpaHeHue pesysibTaTa pacyeTa B BUAE
daitna KMZ, KoTopbiii MOXKHO 3aTeM OTKpPbITb B nporpamme Google Earth (Google MnaHeTa 3emns).
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PucyHok 37. Mpocmomp KMZ ¢patina e Google Earth

CpaBHeHMe AByX pe3ybTaToB pacyeTa paanonoKpbITUA

Mporpamma nO3BOASET BbLIMNOJAHWTL BM3yasbHOE CpPaBHEHME pPe3yNbTaTOB TeKylero pacyeTa
PagnoNoKPbLITUA C NpeaBapuTebHO AobaBAeHHbIM A1A NoA06HOro CpaBHEHUA PesynbTaToM pacyeTa.
Takmm 06pasom MOMKHO OLIEHUTb BAMAHME Ha pPe3ynbTaT MOKPbITUA, KoTopoe 6yaeT oKasbiBaTb
M3MeHeHMe Pa3finyHbIX NapameTpos 6a30Bbix N aBOHEHTCKUI CTaHUMi ceT PtMP.

[na Toro, 4tobbl [06aBUTb BbINOJHEHHbIA PACcYeT K CPABHEHWUIO HaXKMUTE Ha BepXxHel naHenu
MHCTPYMeHTOB. Tenepb nNpu nepexoge B MeH0 CpaBHUTb PAAMONOKPbLITUE OCHOBHOW MaHenun
WMHCTPYMEHTOB 3TOT pe3y/bTaT pacyeTa byaeT pacnonaratbCa B IEBOM YaCTW aKpaHa. Mpu aTom, B NpaBoi
YyacTu 3KpaHa byaeT oTobparkaTbCA pe3ynbTaT TEKYLLero pacyeTa paguonokpbiTua (ceivyac oHun 6yayT
OfMHaKoBble). Tenepb, K MPUMEPY, MOMKHO M3MEHUTb BbLICOTY CEKTOPA WM CEKTOPOB OTAE/NbHbIX
aKTMBHbIX BC, M nocne BbINONHEHWA pacyeTa paanoNOKPbITUA MOXKHO ByAeT yBUAETb, KaK 3TU U3MEHEHUSA
0TO6pPa3nIMCL Ha pe3y/ibTaTe Mo CPaBHEHMIO C NPeablAyL,Eem PacyeToM.

YnpaBneHve KapTamu B 1I€BOW 1 NMPABOW NaHeNsAX (CABUT KapT U U3MeHeHMe MacluTaba) He3aBUCMMo Apyr
oT apyra. Ero ygo6Ho BbINOAHATL NPW MOMOLIM MbIWKW — MYTEM, COOTBETCTBEHHO, MEPETACKMBAHUA U

Page 65/82



DRRL 8.0_210916 PykoBoacTBO nosib3oBaTens

BPaLLEHMA KoNecuka. YNpaBnasa KapTamMu Takum 0Bpasom, MOMHO B MENKUX AeTanAX CPaBHUTb ABa
pesynbTaTa pacyeta paauonoKpPbITHA.
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Paint-to-Point
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Ypos. semam: 43.0 m

PucyHok 38. CpasHeHue pe3ysbmamos pacdema paduonoKpbimus

AboHeHTCKMe cTaHuum PtMP

|'i:r

YTo6bl co3aaTb abOHEHTCKYIO CTaHLMIO, HaXMMUTE Ha KHOMKY | "+ | B ceKkTope, K KoTopomy oHa 6yaer
npueA3aHa. 3aTeM yKasKuTe CaiT U3 NOABMBLLErocsA CNUCKa, Ha KOTopom byaeT pasmelleHa aboHeHTCKas
CTaHUMA, MOC/Ie YEro OTKPOETCA NaHe/ b C NapameTpamu.
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ABOHEHTCKEA CTaHUMA

X

P IV K| 9| @ | E ]l | E=

CaiiT, ceAzaHHEIA ¢ AC
AC1_1_D1

lpoTa: N&0.858121°
Honrota: E73.052902°

Pamioobopyoosatne
MpoaywT | LBE-5AC-Gen2 -
Cropocte, MownooTe YyscTewr. ™
Mogynausa W KoaupoB3Hme M&uT/c Tx, nEm Rx, onbm
1x BPSK (1/2) 9.1 25 93

2 QPSK (1/2) 18.2
2 QPSK (3/4)

4 160AM (1/2)

52
"3 | s | w9
364 25 a7

25 )

4x 160AM (3/4) M6 25 -33
G 640AM (2/3) 728 25 -80
[o] | fx RAQAN (3/4) 2149 24 74 v

MNoTepu B unepe D fal =3
MNapamMeTpbl SHTEHHBI

BricoTa aHTEHHEI M

YouneHne aHTeHHsl 22 (=
Twn aHTeHHBl | Intearsted

CrpaHMyeHe MOWHOCTA NEpenaTIMKE
(®) He cnonbsyeTCA
() orpaHMuMTE MOWHOCTE NEPENATUMKS YPOBHEM 27 b
() orparmunTe MMM aHTEHHE ypoBHEM 30 b

PucyHok 39. MNapamempsl aboHeHmMcKoli cmaHyuu

MaHenb UHCTPYMEHTOB A7 abOHEHTCKOM CTaHUMK:

T
#
¥
&3
@

- CO34aTb HOBYHO aﬁOHeHTCKyI-O CTaHUHNIO C TAKUMM XKe NapamMeTpamm 060py,ﬂ,OBaHVI‘r'I

- nepemectmntb 360HGHTCKVIO CTaHLUMIO BBEPX MO CNUCKRY

- nepemectuntb 360HGHTCKVIO CTaHUMIO BHU3 NO CNUCKY

- YA3UTb 3Ty a6OHEHTCKle CTaHUHMIO

- BbI6GpaTbh/cHATL BbIGOP CO BCEX BUAOB MOAYNALMN B NapameTpax 06opyaoBaHua

- U3BMEHUTb CanT 1A 3TON aBOHEHTCKOM CTaHLUK
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& - MOKa3aTb aBOHEHTCKYIO CTaHLMIO B LLEHTPE 3KpaHa

d - NOCTPOUTb NPOAOAbHbIN Npoduab Ao bC

B - BbINOJIHUTb PacyeT KaueCTBEHHbIX NOKa3aTeiel MHTepBasia M BbIBECTM Ha 3KPaH oTyeT
o0l - KonnpoBgaTb BbibpaHHble MOPOroBble YPOBHM HA NpUeEMe B NapameTpbl pacyeTta

pagnonoKpbITUaA. NMpu 3ToM 410 BbIGPaHHbLIX PEXKMMOB MOAYAALMU MHGOPMALLUA O
MOPOroBbIX 3HAYEHUAX KOMMUPYETCA 418 0OTOBParKeHNA Ha 30HAX PAANONOKPLITHA.

- BbiBECTM OTYET O NpoAyKTe A1a BblOpaHHOW NOA0CHI NPONYCKaHWA B BUAE CTAaHAAPTHOM
cneundmKaumm, KOTOPYH MOXHO coxpaHuTb B popmate PDF, Word, nam Excel.

B packpblBalolLeMCS CUCKe Bblibepute moaenb obopyaosaHus (npoaykr). CemelictBo ob6opyaoBaHus
ana AC coBnagaeT c CeMencTBOM, yKa3aHHOM anda cektopa bC. Huxke noasutca obwaa nHbopmaums o
BblbpaHHOM 06opyaoBaHuK, ero ¢oTorpadus, KaHasbHble CKOPOCTU W OCHOBHbIE 3HepreTUYecKue
napameTpbl AN KaxA40ro TMna Moaynsaumm, noaaepKnsaemoro obopyaosaHuem.

MNoTtepu B dnaepe, b MoTepu B dnaepHom TpakTe, Ab.

BbicOTa aHTEHHbI, M BbicoTa ueHTpa U3ny4yeHUA aHTEHHbI OTHOCUTENIbHO YPOBHSA 3eM/IN,
M

YcuneHue aHTeHHbI, Abu KoadpdurumneHT yecnneHuna aHTeHHbl, Abun

Twun aHTEHHbI HanmeHoBaHMe aHTEHHbI, TEKCTOBOE noe.

OrpaHuyeHne MOLLHOCTU NepeaaTumnKa

He UCno/sb3yeTca OrpaHWyeHMe MOLHOCTM He NPUMEHAETCA

OrPaHMNYUTb MOLLHOCTb YCTaHOBUTb YKA3aHHY MaKCMMaNbHYIO MOLHOCTb NepeaaTymKa
nepeaatymka yposHem, Abm ansa aton AC, obm

[Ona pacyetos byaeT BbIOMPATLCA CaMOe KeCTKOe orpaHMuyYeHme 13
ABYX — U3 TOr0, KOTOPOE BBEAEHO B 3TOM MEHIO M TOrO OrpaHMYeHNA
MOLLHOCTH, KOTOpoe BBeaeHO ana scex AC B meHto Point-to-

Multipoint
orpaHmunTb IMMM aHTEHHDI YCTaHOBUTb YKa3aHHY MakcumanbHyto SUUM ana aton AC, abm
ypoBHeM, Abm [na pacyetoB ByaeT BbIOMPATLCA CaMOe KeCTKoe orpaHuyeHme n3

OBYX — U3 TOro, KOTOpPOE BBEAEHO B STOM MEHIO U TOTO OrpaHUYeHuma
3NNM, KoTopoe BBeaeHo ana Bcex AC B meHto Point-to-Multipoint

Owvarpammbl HanpasaeHHocTn ana AC He yKasbiBaeTcA, TaK Kak aHTeHHa AC Bceraa HanpaBJ/ieHa CTPoro B
HanpaBieHMM cekTopa BC, K KOTOPOMY OHAa OTHOCWUTCA, 4YacToTa (MAM Amana3oH 4acToT) AC Takxe
coBMafaeT c YacTtoToi cektopa bC.

ABOHEHTCKME CTaHUMM yA0BHO TaK:Ke co3gaBaTb NPU MOMOLLM KOHTEKCTHOrO MeHIo Ha 6a3oBol KapTe.
[nAa 3Toro BbINO/IHWUTE C/ieaylolmne AencTBumA:

1. B ocHoBHOM MeHto Bblibepute cektop BC, K KoTopomy byaeT npusasaHa Hoaa AC. BbibpaTb cektop BC
MOKHO TaK¥e HernocpenCcTBEHHO HA KapTe ABOMHbLIM KJAMKOM Ha rpagyCHOM OOO0O3Ha4YeHUMU HYXKHOTro
ceKktopa bC.

2. MpaBoit KHOMKOW MbILIW KAMKHWUTE Ha caliTe, Ha OCHOBE KoToporo byaeT cosaaHa AC 1 B NoABMBLLEMCA
KOHTEKCTHOM MeH!0 Bblbepute Co3aaTb AGOHEHTCKYIO cTaHLMI0 Uma caliTa.
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3. ECNM KAMKHYTb NpPaBOM KHOMKOM Ha y¥Ke co3gaHHyio AC, TO B KOHTEKCTHOM MEHI0 NOABUTCA
OOononHuTeNbHaa cTpoka Yaanutb Bce AC, cBA3aHHble ¢ cattom Umsa Caiita, npu nomowm KOTOpoW
MOHO YAa/UTb aDOHEHTCKYIO CTaHUMIO.

PacuyeT KayecTBEHHbIX MOKa3aTenen Ana cetein pagmoaoctyna (Point-to-Multipoint)

PacueT KayecTBeHHbIX NoKasaTenen Ana ceTeil paamoaoCcTyna BbINONHAETCA NPAKTUYECKU TaKXkKe, Kak U
ans uHtepsanos PP/l (Point-to-Point).

[na BbinoNHeHMA pacyeTa H906XO,CI,VIMO:

1. Cospatb basoByto U ABOHEHTCKYO CTaHLMIO (CM. COOTBETCTBYHOLME Pasaenbl);

T 1

2. B nmaHenn napameTpoB COOTBETCTBYHOLLEW AaOOHEHTCKOM CTAHUMM MPU NOMOLLM KHOMKM —
€o34aTb NPOAOAbHbLIN Npodunb mexKay 6a3oBo U aDOHEHTCKOM CTaHUMAMKU. Bce BO3MOMKHOCTHU

npu pabote c npodpunem ana pagmoaocTyna MAEHTUYHbI BOSMOXKHOCTAM Npu paboTe ¢ npodpunem

ONA UHTEPBA/IOB TOYKA-TOYKA;

3. B naHe/iM napameTpoB COOTBETCTBYHOLWLEN aBOHEHTCKON CTaHLMW MPW MOMOLLM KHOMKK B
€034aTb OTYET, MPU 3TOM MOXKHO BblbpaTb Tpebyemblli TMN oTyeTa — KpaTKuii otyet, MonHbIi
otyet uam O6wuit otuet no 6a3oBoM CTaHLUWN.
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O6wmit otyeT No 6a3oBoi CTaHUMM nNpeacTaBadeT coboi nepeyeHb BCeX aOOHEHTCKUX CTaHLUUM,
NOAKNIOYEHHbIX K [AaHHOM 6a30BOM CTaHUMM C YKa3aHMEM MaKCUMa/bHO BO3MOXKHOTO YPOBHSA
MOAOYNALMM, U COOTBETCTBEHHO, MAKCMMAaNbHOM CKOPOCTM nepedayn Ans 3adaHHOW roaosoi
OOCTYMHOCTU.

F'E‘-}fﬂbTETbl pacHETE KaHECTEEHHBIX nokasaTenen AnA MHTEpEaNa )(
1 us 1 @ = B~ 100% - Haiitu | Cnegyrouwypmii
13.07.2020 16:37:02 DRREL 8.0 Crp. 1wa 1
CyMmapHbIi oTyeT gnAa Bcex AC cekTopa
MuHumaneHan Tpebyeman rofgoBan LOCTYNHOCTE MHTepBeana 99.95%
bazoean craHyuA: PPCT MNeme-Ax NB0.747670° EV2 823906°
Cexrop: Ubiquiti airMAX LAP-120 AdteHna Integrated/16aBu/66°/50m/45°
ADOHEHTCKAA WnpoTa Papuo- A OnuHa Ouippak,.
CTaHUMA [Nonrota oOopygoBaHuA AHTEHHA MHTepEana ocnafnex.
MNG0.858121° Integrated/23aB1/30 m
AC1T 101 E73 052902° LBE-5AC-Gen2 Aaumyr 225° 17488k 0.0dB
MNG0.891208° Integrated/26aB1/50 m
AC1 102 E73 291855° LBE-5AC-LR AaumyT 238° 30,006 km  -2.4 dB
MNG60.809265"° Integrated/13aBm/23 m
AC1_1.03 E72 966335° Loco5SAC AsumyT 229° 10343k 004dB
MN60.801310° Integrated/16aB1/23 m
AC1 1 04 E72 990074° NS-5AC Ayt 237° 10827k 0.0dB
MNG60.781373"° Integrated/16aB1/23 m
AC1 105 E72 993507° NS-5AC Aaumiyr 248° 9.955 km 0.0dB
MNB0.750B05° Integrated/16aB1/23 m
AC1 106 E73 049641° NS-8AC AaumyT 269° 12283 0.0dB
MNG60.758992"° Integrated/13aBm/23 m
ACT_1_07 E72 916517° Loco5SAC AsumyT 256° 5192 km 0.0dB
MNGB0.766915"° Integrated/13aB6mn/15 m
AC1_1_08 E72 B77378° Loco5SAC AgumyT 234° 3612 km 0.0dB
HanpaeneHwe "eeepx” HanpaeneHwe "BEHKWI"
AG Ypoe. 3anac. T CKop. ¥poe. 3anac " Crop.
O MPM, Ha 3am. o nepen.,  MPM,  Ha 3am. Hetiie B nepeqn,,
ERLE oEm abm BOAIRIEEME Mautic fal ST fal ST EOHURIEZEME MEwTic
ACT_ 1. 681  -18.9 4 16QAM (1/2) 36.4 -68.1 | -18.9 4 16QAM (1/2) 364
AC1 102 - - - - -
AC1_1.03 -f34 96 4 16QAM (3/4) 54 6 734 -96 4 16QAM (3/4) 546
AC1_1.04 -f0g 122 4 16QAM (3/4) 546 108 122 4 16QAM (3/4) 546
AC1_1.05 -70.1 9.9 Bx B4QAM (2/3) 728 -710.1 9.9 Gx B4QAM (2/3) 728
AC1 1 06 119 81 Bx B4QAM (2/3) 728 -711.9 -8.1 Bx B4QAM (2/3) 728
AC1 107 664 56 Bx B4QAM (3/4) 819 -65.4 5.6 Bx B4QAM (3/4) 819
AC1_1.08 -652 88 Bx B4QAM (3/4) 819 -65.2 -8.8 Bx 64QAM (3/4) 819

PucyHok 41. Obwuli omyem o 6azoeoli cmaHyuu

B meHto Point-to-Multipoint Mo»KHO Tak:Ke BbiBecTM 06t oT4eT no Bcen ceTn PtMP B popmaTe MS Excel.
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H - B Report PMP Summary1 [Pescun cosmectunoctu] - Excel ?2 B - 0O X
HOME BCTABKA PA3METKA CTPAHWLIbI GOPMY bl JAHHBIE PELIEH3MPOBAHWE BAA ACROBAT Pabouaa rpynna Bxop
0 i il o kA B== % 5 [Ecedopmam) - E‘j = %’E[”M" - E- Q'Y H
By - & B Yganns -
Borsnae . Owpamts ¥ K W . 1. By A~ == [ Venosroe  @opmatuposats Crumm o, Copraposka  Haiman
- $OpMaTUPOBaHUE * KaKTaniLy * Ausek> [E) PopMar ™ S udunetpr BeigenmTE T
Bybep obimena & Bluetooth WpmdT n BupasHusarne 5 Yueno 5 Crunn Aueiikn PegakTposatmne
Al - 2020.07.14 15:02
A 8 c D E F G H ] K L M N 0 P a R s T 1
1 [202007 141502 ] MLinkPlanner 2.0
2
Es &S &S &s Bs | es [ °° ss ss
Base Siaion | Antenns | 8S Lalitude | BS Langitude R‘““’F:‘“'::pmm P::L - E""’:‘:‘:'"' F'E::'::W‘ Ground | Antenna | Antenna | Antenna | Antenna A;';"m"a 5“5:"’"’“ SSLlaiiude | SSLongiude | SSFroduct | OO :’“E""E Ground | Antenng
5 Azimuth & Elevation | Type | Gain.dB | Height | 3a8 | "+ e E= Elevation | Gain, 4
4 |PPCL Norm-fn 45 N60.747670° E72823906°  Ubiquiti aitMAX  LAP120 20 5250 55 Integrmted 16 50 66 -3 ACI101  NS0BSE121°  EV3.052902°  LBESACGen2 Integrated 54 23
5 |PPCL M- 45 N50.747670° E72823906°  Ubiquiti aitMAX  LAP-120 20 5250 55 Integrmted 16 E 3 ACI102  NE0BS1208°  E73.291855°  LBESACIR  Integrated 51 26
& |PPCL Mo Aix 45 N50.747670° E72823906°  Ubiquiti aitMAX  LAP-120 20 5250 55 Integrmted 16 E 3 ACI103  NE0BOS2ES'  E72966385°  LocoSAC Integrated 60 13
7 |PPCL Mo A 45 N50.747670° E72823906°  Ubiquiti aitMAX  LAP-120 20 5250 55 Integrmted 16 E 3 ACI1 04  NE0BOISIO"  E72990074°  NS-SAC Integrated 59 16
8 |PPCL Mormb-Aix 45 N50.747670° E72823906°  Ubiquiti aitMAX  LAP-120 20 5250 55 Integrmted 16 E 3 ACI105  NEO7BISTI  E72993507°  NS-SAC Integrated 55 16
9 |PPCL M- 45 N50.747670° E72823906°  Ubiquiti aitMAX  LAP-120 20 5250 55 Integrmted 16 E 3 ACI1 06  NEOTS0E0S°  E73.049641°  NS-SAC Integrated 58 16
0 |PPCL Norm-n 45 N50.747670° E72823906°  Ubiquiti aitMAX  LAP-120 20 5250 55 Integrmted 16 E 3 ACI107  NE0758332°  E72916517°  LocoSAC Integrated 5 13
11 |PPCL Norm-fx 45 N50.747670° E72823906°  Ubiquiti aitMAX  LAP-120 20 5250 55 Integrmted 16 E 3 ACI1 0B  NED76ESIS®  E7AETITE  LocoSAC Integrated 50 13
12 | PPCL Morm-fe 135 NGD747670° E72823306°  Ubiquiti aiMAX  LAP-120 20 5270 55 Integrated 16 50 6 3 ACI2.01  NEDS51647°  E73.153830°  LBESACIR  Integrated 66 2
13 | PPCL Morm-fe 135 NGD747670° E72823306°  Ubiquiti aiMAX  LAP-120 20 5270 55 Integrated 16 50 6 3 ACI2.02  NEDS37B4E"  E73.123627°  LBESACIR  Integrated &9 2
14 | PPCL Mo 135 NGD747670° E72823306°  Ubiquiti aiMAX  LAP-120 20 5270 55 Integrated 16 50 6 -3 ACL2.03  NS062723%°  EV3.085518°  IBESACIR Integrated ] 2
15 | PPCL Morm-fe 135 NGD747670° E72823306°  Ubiquiti aiMAX  LAP-120 20 5270 55 Integrated 16 50 6 3 ACI2 04  NEDSEB4S?  EV3.150161°  LBESACIR  Integrated 61 2
16 | PPCL Morm-e 205 NGD7ATSI0° E72B23306°  Ubiquiti aifMAX  LAP-120 20 5250 55 Integrated 16 50 6 3 ACI3 01 NE021891°  E7ATS0607°  LocoSAC Integrated 2 bE]
17 | PPCL Morm-fe 205 NGD7ATSI0° E72B23306°  Ubiquiti aifMAX  LAP-120 20 5250 55 Integrated 16 50 6 3 ACI302  NEDJO7128°  E7AT53868°  LocoSAC Integrated a bE]
18 | PPCL Morm-fe 205 NGD7ATSI0° E72B23306°  Ubiquiti aifMAX  LAP-120 20 5250 55 Integrated 16 50 6 3 ACI3 03 NE0J3OT21°  EVATION6  NS-SAC Integrated 32 16
19 | PPCL Morm-fe 205 NGD7ATSI0° E72B23306°  Ubiquiti aifMAX  LAP-120 20 5250 55 Integrated 16 50 6 3 ACI3 04 NED73B505°  EVAE25637°  NS-SAC Integrated a7 16
20 |PPCL Morm-fe 205 NGD7ATSI0° E72B23306°  Ubiquiti aifMAX  LAP-120 20 5250 55 Integrated 16 50 6 3 ACI305  NED712083°  E72537575°  LBESACAR  Integrated 51 2
21 |PPCL Norme-fix 225 N6D747670° E72823%06°  Ubiquiti airMAX  LAP-120 20 5250 55 Integrated 16 0 66 3 ACI3 06  N60J20900°  E72490540°  LBE-SACLR  Integrated 59 2%
22 |PPCL Norme-fix 225 N6D747670° E72823%06°  Ubiquiti airMAX  LAP-120 20 5250 55 Integrated 16 0 66 3 ACI3 07 N6DJI7205°  E72515602°  LBE-SAC-R  Integrated 56 2%
23 | PPCL Norme-fix 225 N6D747670° E72823%06°  Ubiquiti airMAX  LAP-120 20 5250 55 Integrated 16 0 66 3 ACI_3 08 N60S37866°  EJ2538776°  LBE-SAC-R  Integrated 7 % |-

PucyHok 42. Obwuli omyem nio sceli cemu PtMP e opopmame MS Excel

[na nHTepBanos ceTM paamMoaocTyna AOCTYMNHbI Te e QYHKLMK, YTO U ANs MHTepBanos Point-to-Point:

- OnpegeneHne MMHMMA/bHBIX BbICOT NOABECA AHTEHH
- AHanu3 3epKasibHbIX OTPaXKEHUI Ha UHTepBane
- AHanu3 andpakUMOHHbIX NOTepb

Cnou KapTbl

B meHio Cnoun KapTbl N0O/1b30BaTe/lb MOXET YynpaBaATb CN0AMU, KOTOpPble 0T06pa)+(al0TCﬂ Ha KapTte —
BKJ'IIO‘-IaTb/OTKJ'IIO‘-IaTb 0T06pa)KEHME c/ioeB, MeHATb UX CTuab. basosas KapTa BCerga Haxoanutca HUXxe
OCTa/IbHbIX CNnoeB, Cpa3y Hapg HeM HaxoguTca cno nOKprTVIe, B3aMMHOE pacnonoxXeHune OCTa/ibHbIX
CNoeB MOXXHO MEHATD.

Page 72/82



DRRL 8.0 210916 PykoBoacTBO NO/Ab30BATENA

Cnow KapTel

ael # D[ L3 D

X

Mokas. HawrmeHosanwe cnoA

BazoBkie CTaHWAW

3 AfoHeHTCKMe cTaHw Point4o-Multipoint

Markw Point+o-Point
Calie
pipeline Jml

MNokpemae

Mokasate cnol MNpospawHocts (0K10) |5 =

basoean kapTa

MNokazate cnoi

] Mokasats B YpoBeHs OTTEHKOE 0
OTTEHKEX CEPOro ceporo (0-3)

4k

PucyHok 43. Cnou Kapmeli

MaHenb MHCTPYMEHTOB:

ap - L06aBUTb NONb30BaTENLCKUI cnol u3 KML nan CSV daina

- NepemecTuUTb C/I0l BBEPX

- NepemecTUTb C/I0M BHU3

- UIBMEHUTb CTUNb BbIBPaHHOTO ¢/10A (UK ABONHOM KAUK Ha BbiIBpaHHOM cnoe)

- YAanuUTb NO/1Ib30BaTE/IbCKUI C/IOM

Q153 || |<¢| |

- MOKa3aTb NepPBYO TOYKY Bbl6paHHOFO NOJZ1Ib30BATE/IbCKOIO C/10A B LeHTPe 3KpPaHa

Mo ymonyaHWio Bceraa NpUCyTCTBYHOT cieaytoume cnou: cantbl, PtP nnHkM, BasoBble ctaHunn PtMP,
aboHeHTCKMe cTaHuMK. MoNb30BaTe/Ib MOMKET MEHATb UX MOPAAOK, BbIKNHOUYaTh/BKAOYATb, MEHATb CTU/b
C/104, HO YAANNTb UX HEBO3MOXKHO.

Monb3osaTensckue cnom (KML, CSV)

Monb3oBaTeNb MOXKET 3arpy3nTb M 0TOHPA3UTL B KAYECTBE C/IOEB Ha KapTe NPOU3BOJ/IbHbIE TOYEYHbIE UK
JINHEeWHble BEKTOPHble 06beKTbl B popmaTe KML. ITo moxKeT 6bITb, Hanpumep, Tpacca J13M, Tpybonposoga,
061bekTbl KIM TenemexaHnKu, a TakkKe pesynbTaTbl USMEPEHWUIT YPOBHEN CUTHaNa.

Kpome Toro, ToueyHble 06EKTbI MOXKHO 3arpy3unTb Tak:Ke 3 daina ¢opmarta CSV (TekcToBbl dopmar,
roe pasgenutenem 3HaudyeHWid KONOHOK ABASETCA CMMBOA “TOYKa C 3anATor”). ITO yHMBepCa/bHbIi
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dopmaT, B KOTOPOM MOXKHO COXPaHUTb Tabanuy 13 ntoboro pegaktopa Tabauu (Excel, LibreOffice Calc u
Nnpou4mrx), a Tak:Ke 6a3 AaHHbIX.

Heobxoanmble nons Ans Kaxaoro todedyHoro obbvekrta: Mapametp; LLnpoTa; JonroTa
Pasgenutenem sHa4e€HMN KONOHOK SIBASETCSA CUMBOJ “TOYKa € 3anATon”.

dopmartbl npeacrasneHmsa koopanHat - NONYLWAPUE FPALYCHI MUHYTbBI CEKYHAbI (N35 36 23.8) naun
MONYWAPUE OECATUYHBIE TPALYCbI (N12.34567). B kayecTBe napameTpa MoXKeT ObiTb 060MN TEKCT,
KOTOPbI 0TOBPaA3MTCA B TOUKE C YKa3aHHbIMW KoopaMHaTaMKU. ITO MOMKET BbiTb, Hanpumep, pesynbrat
N3MEpPEHUI UM HAMMeEHOBaHMNE 06BbEeKTa.

Qf’ Whenstergis\RadicPlanner702_processed.csv - Motepad++ — O x

File Edit Search View Encoding Language Settings Tools Macre  Run
Plugins  Window 7 X

o 5 =] @LEI]| | |lﬂ|bﬁ|% Tl*—'.‘l.'i_!.|§_+'
|= 702_processed.csv E3 l

1 FBB.l ; N5T7.646533%660645 ; E38.8377532558584 A
2 ¢ H57.64621734615%14 ; E38.8415985107422
N57.6458473205566 ; E35.85455014892578

;) N5T7.6454845243164 ; E38.8456932983398

;) N5T.6450725370117 ; E38.854625%5166016

;) N5T7.6447563171387 ; E38.8586345487305
N57.64443206878711 ; E38.8626861572266
N57.64406%671630% ; E35.8667793273526

; H57.6436956459%c1 ; E38.8708
¢ HN57.64335906855517e ; E38.

;s WN57.6433753%967285 ; E38.8792
r M57.6433868408203 ; E3

L&)
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L&)
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[e]
[e]
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-] 0 ¢
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I
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[R4]

= e

¢ HN57.6431388854%8 ; E38.887
¢ N57.6428509301758 ; E38.8
s WN57.6425743103027 ; E3

|
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Ln:1 Col:1 Sel:0]0 Windows (CRLF)  UTF-8 IMNS

PucyHok 44. Mpumep mekcmosozo ¢alina 8 popmame CSV ¢ peayabmamamu uzmepeHuli

PepaKTnpoBaHMe CTUNeln cnoes
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CanTsl
Ctune cnoa "Caite!” pod
3Havok caitta
Mokazats .
HaumeHoBaHue caidTa
Mokazats . LWpnudh
[] Beneiit npamoyronsHmi
CHpBITE CaliTh, KOTOPRIE ¥¥E UCNONBSYOTCA ANA
pasmeweHnA BC, AC nma nuHKos
QK Cancel
PucyHoK 45. PedakmuposaHue cmuss omobpaxceHus calimos
MokaszaTb MoKasaTb/CKpbITb CNOW CaliTOB
3HayoK caitTa Bblb6paTb 3HAYOK A/151 CaliTOB M3 CTaHAAPTHOro Habopa
HanmeHoBaHMe caliTta BbIbpaTb TMN, CTUAb M UBeT WpndTa ANA HAMMEHOBAHUI
caviToB
Benbii NPAMOYroibHMK PasmecTuTb HaMmeHoBaHMe caitTa Ha benom
NPAMOYTrO/bHUKE
CKpbITb CaliTbl, KOTOPbIE yKe CKpbITb CaitTbl, KOTOpPbIE Y}Ke UCNOb3YOTCA ANA
ncnonbsytotca ana pasmeweHna bC, AC pasmelteHma 6C, AC nam nuHkos. Ha 6a3oBoii KapTe
WU INHKOB 6yayT NOKa3blBaTbCA TO/IbKO CBOOOAHbIE CalTbl.
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PtP nnHKM

Mokazams

MNokazate

IvHA nuHKa

Mokazate

Ctine cnof "Point-to-Point nuHkK” X

@ MNoKaskIBaTe TONEKD EKTMEHLIE MMHKKW O MNoKasaTe Boe MMHKK

3HauoK CcaliTa HaYana W KoHLA NWHKE

HaumeroBaHue caliTa Hayana M KoHUE MHKE

B LWpndpT

[] Benbii npAMoyronsHuK

. TonwmHa MaHKMK 1 =

QK Cancel

PucyHoK 46. PedakmuposaHue cmuss ca08 AUHKo8 PtP

MNoKa3bIBaTb TONLKO aKTUBHbIE IMHKU

lMoKa3blBaTb TO/IbKO aKTUBHbIE TNHKMK

MNoKasaTb BCE NMHKMU

MokasaTb BCE IMHKN

3HayoK cailTa Hayana u KOHLUa INHKa

HOKBBBTb/CKprTb, d TaKXxe Bbl6paTb 3HA4YOK 4nAa CtTaHUUn
N3 CTaHOAPTHOIO Haﬁopa

HanmeHoBaHMe cailTa Havana u KOHLa
JNTINHKa

MoKa3aTb/CKpbITb HaMMEHOBAHME CTaHUMW, a TaKXke
BblIOPATb CTUAb M LBET WpKndTa

Benblit NPSAMOYrosIbHUK

PasmecTnTb HaMMeHOBaHMe CaliToB Ha besiom
NPAMOYTroibHUKe

JInHnA NnHKa

HOKBBBTb/CKprTb JIMHK, a TaKXe Bbl6paTb LUBET N TONLWNHY
TNHUN
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basoBble cTaHUMM

3rauowr BC
Mokazams

HawmeHosanwe BC

MNokazate

Cextop BC
MNokazate

AzumyT cextopa

Mokazate

Ctune cnof "bazoeble cTaHUMK" 4

(® Mokasate BC ¢ aKTMBHBIMA CEKTOpEMM

() Mowkasats sce BC

B LLpndpT

] Benelit npAMoyronsHAK

. TonwwmHa maHma | 1 5

. WipudT

QK Cancel

PucyHoK 47. PedakmuposaHue cmuss omobpaxceHus 6a308bix cmaHyuli

MNokasatb bC ¢ aKTUBHbLIMMK CEKTOpPaMM

MNoKasaTb 6a3oBble CTaHUMN TONBbKO C QaKTUBHbIMMU
CeKkTopamum

MokasaTb Bce bBC

MNMokasaTb Bce basoBble CTaHUWK

3Ha4yok BC

MoKa3aTb/CKpbITb, a TaKKe BblI6paTbh 3Ha4YOK A1 633080
CTaHUMU U3 cTaHAapTHOro Habopa

HanmeHoBaHue bC

MoKas3aTb/CcKpbITb HaMmeHoBaHWe 6a30BOWM CTaHUMK, a
TaKXe Bbl6paTb CTU/b M LBET WpudTa

Benblii NPSMOYroNbHUK Pasmectntb HanmeHoBaHMe BC Ha 6enom
NPAMOYroNbHUKE
CekTop BC MokasaTb/cKpbiTb  0BO3HaueHne cektopa 6a3oBoi

CTaHUMK, a TaKXkKe BblIbpaTh LBET U TOALLMUHY ANHUN

A3MMmyT ceKTopa

MoKkasaTb/cKpbiTb 0603HaYeHMe a3nMmyTa CeKkTopa, a
TaKXe Bbl6paTb ANA HEro CTU/b M UBeT WpKndTa
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ABOHEHTCKME CTaHLMK

Ctiune cnof "ABoHEHTCKWE cTaHUMK" pd

(® MokasaTe AC ToNbKO ONA SKTMBHLIX CEKTODOE

() Mowkasats sce AC

3navow AC
Mokazate *

Havmenosanue AC

Mokazats . WpndpT
] Beniit npAmMoyronsHitk

Manua Point4o-Multipoint manka

Mokazats . TonwuHa e | 1 |2

QK Cancel

PucyHok 48. PedakmupogaHue cmussa omobpaxceHus aboOHeHMCKUX CmaHyuli

MokasaTb AC TONbKO AnA  aKTMBHbIX | MoKasaTb aBOHEHTCKME CTaHLMK, NOAKAOYEHHbIE TONbKO

CEeKTopOoB K aKTUBHbIM CEKTOpPam

MokasaTb Bce AC MNoKa3aTb Bce abOHEHTCKME CTaHLUMK

3Ha4voK AC Moka3aTb/CKpbITb, a TaKXe BblbpaTb 3HAYOK ANA
abOHEHTCKOM CTaHLUMMN N3 CTaHAApPTHOro Habopa

HanmeHoBaHue AC Moka3aTtb/CKpbITb HAaUMeHOBaHWE abOHEHTCKOWM CTaHLUK,
a TaK¥Ke BblbpaTb CTUAL U LBET WwpudTa

Benbin NpsAmMoyronbHUK Pasmectnutb HaumeHoBaHMe AC Ha 6esiom
NPAMOYTroNbHUKe

JnHnsa Point-to-Multipoint nnHKa Moka3aTb/cKpbITb 0603HayYeHMe ANHKA K abBOHEHTCKUM
CTaHUMAM, a TaKXKe BblbpaTb LBET M TOALWMHY AUHUN
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Monb3oBaTe/IbCKUM CNOM

CTWNE NONE30EATENRCKOMD CNOA

SHauok

Mokazams

HawmeroBaHne Touek

Mokazats

MomaniaHmiA

MNokazate

LWipndim

TonwmHa maHma | 2 15

QK Cancel

PucyHok 49. PedakmuposaHue cmuss omobpaxceHUs Mosa6308amensCKo20 €105

3Ha4oK

MoKa3aTb/CKpbITb, @ TaKKe Bbl6paTb 3HAYOK TOYEYHbIX
06bEKTOB B CN0e M3 CTaHAapTHOro Habopa

HanmeHoBaHMe Touek

MoKa3aTb/CKpbITb HaMMeHOBaHWe ToYeYHbIX 06HEKTOB B
c/oe, a TakKe BblbpaTb CTUAb U UBeT WwpundTa

Monnnnunn

MoKa3aTb/CKpbITb NMOSIMANHUM B C/I0€, a TaK¥Ke BblbpaTb
LBET U TONLMHY MNOANINHUIA

Paguonokpbitne

YnpaBfieHue c0eM C pe3yibTaTOM pacyeTa PaanonoKpbiTMA aaa 6a3oBbix cTaHumii PtMP

MNMoka3aTb cnok

MoKa3aTb/CKpbITb C/I0M

Mpo3payvyHocTb

YCTaHOBUTb MPO3PaAYHOCTb Cnoa M3  auanasoHa O
(nonHocTblo Npo3payHbin) — 10 (He Npo3payHbIi)

basosas KapTa

YnpasneHue cnoem 6a30BoM KapTbl (KapTa NOAN0KKM)

MNMoka3aTb cnok

MoKa3aTb/CKpbITb C/I0M

lNMokasaTb B OTTEHKax ceporo

MoKa3aTb 6a30BYI0 KapTy B OTTEHKAX CEPOro

ypOBeHb OTTEHKOB Ceporo

YCTaHOBUTb SIPKOCTb OTTEHKOB Ceporo Ans cnos u3
AunanasoHa 0 (temHee) — 3 (cBeTnee)
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HacTponku

HacTpolikn nporpammbl

Hactpoiikm x
MNapameTpel npoekTa lMapameTpe! NpUnoXeHa
Popmat KoopaHaT CuecTema KoopmHaT MyTe k Nanke ¢ dainamn K3wa kapT
(®) Mpamyce ¢ gecAMYHON apoGbio (® WE5-34 |C:\Users\5akharo\r\ﬂpp Data\Roaming*MLink Planner2\cache | =
(O Mpamyes!, MAHYTHI, CEKYHAbI ) Ck-42
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MNapameTpel NocTpoeHA Npoguna
HacTpoiikv npokcw-cepeepa

lllar Touek penbeda u 0

- M
MPENATCTEMI [ Wenonesosam npokcu-cepeep ] Mpokew-cepeep TpetyeTt napons
MpoueHT oToGpaxasMoi .
nepsoi 30H6l PpeHena o IP 80.255.145.41 WMrma | |
CpeaHes aHaueHve k-pakTopa 133 Mopt | 3123 Mapons | |

HacTpoku wHTepdeiica

0 MNosuwoHuposaTte KapTy ¢ BC, AC MMM MMHKOM B LEHTD 3KPaHa NpW KIWKe
Ha COOTBETCTBYHLWMA y3en 'nepesa”

O LK TMBMEMPOBATE KHOMKW "MOKE3aTe/CKPBITE NaHenu” B naHeny
WHCTRYMEHTOE

HacTpoiiku Ga30BkIxX KapT

Wman URL ~
[ 3 CpenStreetMap http://a tile openstreetmap .ong/[Z/ X1/ prg
OpenTopoMap hitp://a tile opentopomap org/ T2}/ [X])/ Y] png

PucyHok 50. Hacmpoliku npozpammel

dopmat KoopauHaT ®opmart reorpadpmyeckmx KOopaAnHaT:

- M'pagycsbl c gecaTuyHon gonei, Hanpumep, N44.345678
W134.567893

- Mpagycbl MUHYTbI CEKYHAbI, Hanpumep, N44° 34’ 23.7"
W134° 29’ 23,4”

- Fpagycbl, MUHYTbI C 4eCATUYHOW Aonel, Hanpumep, N44°
34.982" W134° 29.873’

Cuctema KoopauHat Bblbop crcTemMbl KoopAMHaT

- WGS-84

- CK-42

- TCK-2011
LWar Toyek penbeda v npenatctemii, | LLar Touek penbeda n npenaTcTemii BA0Ab NPodus, ¢
M KOTOPbIM ByAeT aBTOMaTUYECKM co3aaH npoduab. Ans

umdposoit mogenn mectHocTn SRTM-1 npocTpaHCTBEHHOE
pa3pelleHmne MaTpuLbl oA CPeAHUX WMPOT COCTaBNAET
npumepHo 30 m. 3a4aBaTb MeHbLLEe 3Ha4YeHue Wwara He
MMeEET CMbIC/a, NOCKOJIbKY 3TO HE NMOBbICUT TOYHOCTb.

MpoueHT oTobparkaemoli nepeo YacTb nepBoii 30Hbl PpeHens, oTobparkaemon Ha npodune,
30Hbl PpeHena,% %
CpegHee 3HauyeHue k-dpakTopa 3HauyeHue k-paKkTopa, KoTopoe byaeT NCNob30BaTbLCA NPU

oTobparkeHMn npodunaa NHTepBana.
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MyTb K Nanke ¢ panamm Kawa Kapt | MNyTb K nanke, rae 6yayT XpaHUTLCA 3arpyeHHble Tansbl
KapT 6a30BOM NOAN0KKM AN ObICTPOM NOAKAYKM UX B
OanbHelleMm, YTo o4YeHb YcKopseT paboTy ¢ NporpamMmmon.
Kpome Toro, 3arpysKeHHble KapTbl OCTaHYTCA y Bac Ha
KOMMbIOTEPE, U Bbl CMOXKETe UX NPOCMaTPUBaTb Aaxke 6e3
NoAKNIOYEHUA K MHTEPHETY. DTa Nanka co3gaercs
aBTOMaTUYECKM NP NepBOM 3amnycKe, NyTb TaKke
nponucbiBaeTcs aBToMaTUUeCKM. MyTb K Nanke MoXKHO

MEHATDb.
|_|YTb K nanke ¢ A4aHHbIMU LI,VICI)pOBOVI |_|yTb K nanke, rae XpaHATCA aBTOMAaTUYECKU NoArpyaemble
moaenun BbiCOT U neca no mepe HEOGXOAMMOCTM AadHHblE LI,VI(I)pOBOVI mogenu BbiCoT
n neca.

ITa nanka co3gaeTca aBTOMaTUYECKM Npy NepBOM 3amnycKe,
NyTb TaKXe NPonMncbiBaeTca aBToMaTyecku. MyTb K nanke
MOXHO NOMEHATb.

HacTpoiiku npoKkcu-cepeepa Ecnv KomNbloTep NOAK/OYEH K MHTEPHETY Yepes NPOoKCu-
cepsep, To He06X04MMO BBECTU €ro NapameTpbl U NOCTaBUTb
COOTBETCTBYIOLLYIO METKY.

NosunymoHuposaTb KapTy ¢ bC, AC Mpyn KNMKe B OCHOBHOM MeHLo tree view Ha 6a3oBom

WU NIMHKOM B LLEHTP 3KpaHa npu CTaHUMK, aBOHEHTCKOM CTaHLMWN UK IMHKe PP 3TOT 06beKT
K/MKe Ha COOTBETCTBYHOLLMIA b6yaeT NoKasaH B LEHTPE 3KpaHa.

anemeHT tree view

AKTMBMPOBATb KHOMKM AKTUBMPOBaATb KHOMKK MoKa3aTb/CKpbITb NaHenn ¢
Moka3aTb/CKpbITb NaHenu B MaHeAn | NPoAo/ibHbIM Npoduaem 1 c napameTpamm aboHEHTCKUX
WHCTPYMEHTOB CTaHLUMM U NNHKOB.

HacTpolika KapT NoAN0MKKM (6a30BbIX KapT)

B KauyecTBe KapT NOANOMKW (MX elle WMHOrAa HasbiBaloT 6a30BbIMKM KapTamu) AnsA oTobparkeHus
pe3ynbTaTOB pPacyeToB MOXKHO WCMNOAb30BaTb Ntobble AOCTYMNHble KapTorpaduyeckMe martepuansi
No/1b30BaTe/IbCKOro MU CTOPOHHErO TainoBoro cepsepa (tile server). B HacToAWee Bpemsa MOXKHO HalTK
MHOECTBO CEepPBMUCOB, MPeAOoCTaBAAOLLMX BO3MOMKHOCTb MPOCMOTPa KapTorpaduyeckoro maTtepuana,
BCE OHM OT/INYAIOTCA MPeAoCTaBAAEeMbIM MaTepPNaaoM No TakMM napameTpam, Kak maclitab KapT, oxeaTt
TEPPUTOPUIA, HAMNONHAEMOCTb. [N KaX[4oro KOHKPETHOro c/ay4yas, B 3aBUCMMOCTM OT MECTHOCTW, rae
pacno/ioXeHbl 06bEKTbI pacyeTa, MOMKET OKa3aTbCA NOAE3HbIM KAaKOW-TO OAMH UM HECKO/IbKO CEPBEpPOB,
KOTOPbIA MOKHO BblBpaTh M3 CrIMCKA.

OpgHolt 13 goctynHbix 6a30Bbix KapT B nporpamme RadioPlanner sBnsetca Kapta TopoCTT, KoTopas
cneumanbHo paspabatbiBasacb HAMM ANA UCNO/Ib30BaHMA B KaYecTBe KapTorpaduuyeckoi noasoxKKu B
nporpammax DRRL, RadioPlanner, EMC Planner n SanZone. Ha cerogHAWHWN AeHb KapTa OXBaTbiBaeT
TeppuTopmio Poccnmn, KasaxcTaHa n Y3b6eKknctaHa 1 B AanbHenem NaaHUpyeTca yBeMyeHne NoKpbITUS.
KaTeropuu Tonorpadpuyecknx o6beKToB Ha KapTe:

- PacTuTenbHbIl NOKPOB: Nec (C 0603HaYeHMEM BbICOTbI), KYCTapHWK;

- ﬂ,OpOI'VIZ ABTOMaI'I/ICTpaI'II/I, KenesHble 40PpOorn, MectHble 40pPOoru, nosiesble 4O0POrn n Tponbl;
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- 3acTpoiiKa: KOHTYPbl HaceNeHHbIX NMYHKTOB, KBAPTaN0B, XWU/bIX U NPOMbILAEHHbIX 343aHWUIA, 3Ta’KHOCTb
34aHNI;

- Tuaporpaduma: peku, o3epa, BOLOXpaHUIMLLA U 6ONOTa;
- O6BEKTbl MHXeHepHOM MHOPACTPYKTYpbI: TPybonpoBoabl, /131, aHTEHHbIe OMNopbl U NpoYeE;
- Penbed MecTHOCTU — BbICOTHbIE FOPU30HTaAM C lwarom 10M, OTMETKM BbICOT.

B ocHOBe ToMoKapTbl - A@aHHbIE OTKPbITOro KapTorpaduyeckoro npoekta OpenStreetMap (OSM), KoTopbii
MO HANONHAEMOCTM U KayecTBY AaHHbIX B NOC/eHEE BPEMSA Bbille Ha MPUHLMMNNAABHO HOBbIN YPOBEHD.
AKTyanbHOCTb MHOPMaALMK, KOTOPAa eCcTb Ha KapTax npoekTa OSM He MAET HM B KaKoe CpaBHEHWE C
AKTYaNIbHOCTbIO TPAAMUMOHHBIX TOMOKAPT, KOTOPble 0OHOBAANUCH B Ny4yluem cayyae 25-30 net Hasaga.

MpY NOAroTOBKE KapTbl Mbl MOJHOCTbIO 3aMEHWAM CI0M IeCOB, KOTOPbIN ecTb B NpoekTe OSM Ha AaHHble
rPaHuL, NeCHbIX MacCMBOB M3 3KoorMyeckoro npoekrta Global Forest Change 3a 2015 rog M 40NOAHMAN
NX MHPOPMaLMelt 0 BbICOTax ieca, KOTopas noAsaAeTcsa npu zoom 13-14.

Ha KapTy TakKe HaHeceHbl ropu3oHTann penbeda MECTHOCTW, BbIMOJIHEHHbIE HAa OCHOBe LMbPOBOWA
mogaenu sbicoT Shuttle Radar Topography Mission (SRTM).

Ctunb KapTbl Topo CTT Ha MENKMX U CPeaHUX YPOoBHAX AeTanu3auum (Zoom 9-Z15) makcumanbHO
NPUBAUMKEH K CTUNIO TPaAULMOHHbIX Tonorpadmyecknx KapT macwrtabos ot 1:1 000 000 go 1:25 000, yto
obecneymBaeT OTINYHYIO YUTAEMOCTb U MHPOPMATUBHOCTb NMPU WUCMOJIb30OBAHUM KApTbl B KayecTse
noanoXKu ans paboTbl B nporpammax DRRL u RadioPlanner. HacTpoiku 60nbluMHCTBA TalN0BbIX
cepBepoB MMEKT CXOXui popmart. Mpumep 3anucK ana Tarnosoro cepsepa OpenStreetMap:

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

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