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Ipenncnosue

Pomp CexTopa pagmoCBs3W 3aKIIOYAaeTCs B OOCCIIEYEHHMH PANHMOHAIBHOTO, CIIPABEIUITHBOTO, A(PQEKTHBHOTO U
HKOHOMUYHOTO HCIOJIb30BaHMS PAZMOYAaCTOTHOTO CIIEKTPAa BCEMH CIY)KOAMH paJHOCBS3M, BKIIOYAs CIYTHHKOBBIC
CIIyXKOBI, W TPOBEACHHM B HEOTPAaHMYCHHOM YacTOTHOM JWAalla30HE MCCICIOBAaHUM, HAa OCHOBAaHHH KOTOPBIX
HnpUHUMAroTCs PexomeHnanuu.

BcemupHBIe 1 perHoOHATBHBIE KOHPEPEHIINMH PaIUOCBSI3U U accaMOIIen paJfoCBsI3H P MOJIEPIKKE HCCIIEI0BATENBCKIX
KOMMCCHH BBIIOJIHSIOT PErilaMEHTapHYI0 M MoJIuTHYecKyto GpyHkunu CekTopa pagnocBs3y.

[HosmTHKa B 00;1aCTH NIPaB MHTEJLIEKTYaJdbHOH codcTBeHHOCTH (ITUC)

ITonmutuka MCD-R B ob6mactu IIMC wm3maraercs B oOmieii matentHoii monutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaemoir B Ilpumoxkenmnm 1 k Pesomrommm MC3-R 1. ®opmbl, KOTOpBIE BIafeibllaM IATCHTOB CIEAYET
UCIIONIHb30BAaTh AJIS IPEACTABICHMUS TATCHTHBIX 3asBICHUN U ACKIAPALHii O TUIIEH3UPOBAHIH, TPEACTABICHBI IO aJpecy:
http://www.itu.int/ITU-R/go/patents/en, rae Takke cojiepkarcss PyKoBOISIUE MPHHIMUIBI MO BBIMOIHEHHIO OOMICH
naterTHO! moutukd MCO-T/MC3-R/MCO/MOK u 6a3a maHHBIX naTeHTHOH nHpopMmarmu MCI-R.

Cepun Pexomenpanmii MCI-R

(TIpencrasneHsl Takxke B OHIaHHOBOH hopMme 1o aapecy: http://www.itu.int/publ/R-REC/en.)

Cepus HaszBanue

BO CnyTHHKOBOE paJMOBELIAHUC

BR 3anuch A7 NPOU3BOJACTBA, apXUBUPOBAHHS M BOCIIPOU3BEICHUS; TNICHKH IJIsl TEICBHICHUS
BS PannoBemarenbHas ciryx0a (3BykoBas)

BT PannoBemaTensHas ciyx0a (TelleBU3HOHHAS)

F dukcupoBaHHas ciyxoa

[MoaswxHas CITyTHUKOBAsS CITyk0a, CITyTHUKOBas CIIy)k0a paJrooIpeesieH s,
JOOUTENbCKAs CITyTHUKOBAS CITy»0a M OTHOCSIIIMECS] K HUM CITyTHUKOBBIE CITY)KOBbI

P PacnpocTpanenue paiuoBoIH

RA Panuoactponomus

RS CucreMbl JUCTAaHIIMOHHOTO 30HUPOBAHUS

S @duxcupoBaHHAsI CIIyTHHKOBAs CITyK0a

SA Kocmuueckue npruMeHEHHs: U METEOPOJIOTHs

SF CoBMeCTHOE MCIIOJIb30BaHUE YaCTOT U KOOPIUHAIMS MEXKITY CUCTeMaMH (PUKCUPOBAHHOM
CIIyTHUKOBOI1 CI1yKObI M (PUKCUPOBAHHOM CITyKOBI

SM VYnpaBneHue UCIOIb30BAHUEM CIIEKTPA

SNG CrnyTHHKOBBIH cOOp HOBOCTEH

TF Ilepenaua curHanoB BpEMEHU U STAJIOHHBIX YaCTOT

V CnoBapb 1 cBS3aHHbBIE C HUM BOTIPOCHI

Ilpumeuanue. — Hacmosuwas Pexomenoayus MCI-R ymeepoicoena Ha aHeIULLCKOM 3bIKe
6 coomseemcmeuu ¢ npoyedypou, usnoxcennou 6 Pesonoyuu MCO-R 1.

Onexmponnas nyoauxayus
XKenera, 2014 r.

© ITU 2014

Bce mpaBa coxpanensl. Hu ojHa n3 yactelt TaHHOW My OIMKAIIMN HE MOXET OBITh BOCIIPOU3BEICHA C TOMOIIHIO KAKUX OBl
TO HH OBLIO CPEICTB 0€3 MPeBapUTEIHLHOTO MUCEMEHHOTO pasperierns MCD.
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PEKOMEHJIALIUSI MCD-R P.1546-5

MeToa npor{o3upoBaHms AJsl TPACC CBSA3M "'MyHKTA ¢ 30HOI"
JJIS HA3eMHBIX CJIyk0 B quana3zone 4actot ot 30 MI'n xo 3000 MTI'

(2001-2003-2005-2007-2009-2013)

Cdepa npumeHeHHus

B Hactosmiedt PexoMeHmanmuu CONEpXKHUTCS ONWUCAHWE METOJa MPOTHO3MPOBAHHS PaCIpPOCTPAaHEHUS
PanuoBOJIH AJISl Tpacc CBsA3M "MyHKTa ¢ 30HOU" AJISl Ha3eMHBIX ciyx0 B Auamazone yactoT ot 30 MI'n no
3000 MI't. Meton mpenHa3Ha4YeH sl UCTIONBb30BaHMS B JTMHUAX PAJIHOCBSI3H B YCIOBHSAX TPOTOC(EpHl HAM
CYXOILyTHBIMH TPaccaMu, MOPCKUMH TPAacCaMU M/UIIM CMEIIaHHBIMU TPAacCaMH, COCTOSIINMU U3 CYXOITyTHBIX
U MOPCKHX Y4acTKOB, AnuHOM 10 1000 kM 11 3¢ deKTUBHON BBICOTHI nepearomieii antennsl MeHee 3000 M.
OTOT METOJ OCHOBAH HAa MHTEPHOJIILUU/IKCTPANONALIMU 10 MOJYISHHBIM SMIMPHUUECKUM IIyTEM KPHBBIM
HaNpsDKEHHOCTH TOJI KaK (DYHKIMSAM PacCTOSHUS, BBICOTHI AHTEHHBI, YAaCTOTHI M IPOLIEHTa BPEMEHHU.
[Iponienypa pacuera BKIIOYACT TakKe BHECCHHE HCIPABICHWH B PE3YNbTaTHl, MOJyYeHHbIE Ha OCHOBE
WHTEPIOJSALUI/IKCTPATIONSINH, A1 TOTO YTOOBI yUECTh YTOJI MPOCBETa MECTHOCTH M MELIAIOIIUE OTPAKCHHUS
OT IPEMSATCTBUHA B TEPMUHAIE.

Accambnes paguocsszu MCO,

yuumeoledas,

a) YTO HEOOXOIWMO TIPEJOCTABUTh HWH)KEHEpaM PYKOBOJACTBO B O0JaCTH IUIAHUPOBAHHS CITYKO
Ha3eMHOM paaunocss3u B AuanazoHax OBY u YBUY;

b) YTO U CTaHIMHA, pPabOTAIONINX B TOM K€ MM COCEAHHMX YaCTOTHBIX KaHaax, OOJNBIIOE 3HAYCHHE
HMMEET ONpe/e/ieHUe MUHUMAIILHOTO PACCTOSHHS Pa3HECCHUS MEXTy HUMH, TPEOYIOLIETOCs JIIsl UCKITOYCHUS
HEeIMpHUeMJIEMBIX ITOMEX B pe3yJIbTaTe PacpOCTPaHEeHUs B Tporocdepe Ha OOIBIIIE PACCTOSHIS,

C) 4YTO KPHBBIC, NMPUBCIACHHBLIC B HpI/IJ'IO)KeHI/ISIX 2, 3m 4, MOJIy4CHblI C IMOMOIIBKO CTATUCTUYCCKOIO
aHaJIM3a SKCIICPUMCHTAJIbHBIX JJAHHBIX,

ommeyas,

a) yro B Pexomennmanmu MCO-R P.528 mpuBeneHO pyKOBOACTBO IO IMPOTHO3UPOBAHHUIO MOTEPh Ha
Tpacce CBs3M "IyHKTa C 30HOU" 71 BO3IYIITHOM MOIBMYKHOU CITY»KObI [Tt Tuamna3oHa gactot ot 125 MI' no
15,5 I'T'u u paccrosiamit 1o 1800 kwm;

b) yro B Pexomenmammu MCO-R P.452 mpuBeneHo pyKOBOACTBO TIO  MOJPOOHOH  OlEHKE
MHKpPOBOJTHOBBIX ITOMEX, BO3HHKAIOMIMX MEXKIY CTAHIMSAMU Ha TOBEPXHOCTH 3eMJIM Ha YacTOTaX BBINIE
npubimsutensHo 0,1 I'T;

c) yro B Pexomennanmu MCO-R P.617 npuBeneHO pyKOBOACTBO IO IMPOTHO3UPOBAHHUIO MOTEPh Ha
Tpacce CBsI3M "MyHKTA C MyHKTOM" JUIsl 3aTOPU30HTHEIX PaIHOPEICHHBIX CUCTEM IS JUANa30Ha YaCTOT BHIIIIS
30 MI'ny u i paccrostamii B AuanazoHe ot 100 kM go 1000 kwm;

d) yt0 B Pexomernamun MC3-R P.1411 npuBeneHo pyKOBOJCTBO IO MTPOTHO3UPOBAHMUIO TSI HAPY KHBIX
ciy>x0 OnmkHeN paguocBs3u (10 1 km);

e) yro B Pekomengaunu MCDO-R P.530 mpuBeeHO pyKOBOACTBO MO NPOTHO3MPOBAHMIO MOTEPHh Ha
Tpacce CBA3M "MyHKTa C IMyHKTOM'" JIJIsl HA3EMHBIX CUCTEM MPSIMOM BUANMOCTH,

f) yto B Pexomenmaiiun MCD-R P.2001 mnpencraBieHa MOJEiIb HA3€MHOIO PaclpOCTPaHCHHS
pasnoBoIH B mupokoit monoce yactoT 30 MI'— 50 I'T'1x ¢ y4eToM CTaTHCTHYSCKHMX JAaHHBIX MO 3aMUPAHUIO
U YCHIICHHIO,



2 Pex. MCJ-R P.1546-5

peKxomenoyem,

qT00BI TMpoLeAypsl, NpuBeAcHHBbIE B [Ipnmmoxkennsx 1-8, ObUIM HCIIONB30BaHBI JJISI MPOTHO3HPOBAHUS
HaIpPsDKEHHOCTH OIS Ha Tpaccax CBSA3H "'MyHKTA C 30HOHM " 171 paIiOBeIIaTeIbHOM, CyXOITyTHOMN ITOABHYKHOM,
MOPCKOW TOABIKHOH M HEKOTOPHIX (PUKCHPOBAHHBIX CIYXO (Hampumep, ciyx0, UCIONB3YIOINX CHCTEMBI
CBSI3M "MIYHKTa CO MHOTUMH IyHKTaMu'") [uist AuamazoHa gactot ot 30 MI'm o 3000 MI't u st paccTosHUi
10 1000 M.

IMPUMEYAHUE. — Tpaccs pacripocTpaHeHus OONIBIION TATBHOCTH MOTYT TaK)Ke CylecTBOBaTh B quanazoHe OBY mpu
pactpocTpaHeHHHU depe3 HOHOCchepy. DTH PEKUMBI IPEACTABICHHI B CBOIHOH Gopme B Pexomenmarmn MCD-R P.844.

Ipuiaoxenue 1
Beenenne

1 Kpussble pacnipocTpanenus

Kpussle pactipoctpanenus, npuseneHHbIe B [Ipunoxkenusx 2, 3 u 4, npecTaBIA0T 3HaYEHUs] HAITPSDKEHHOCTH
monst uia dddekTrBHON M3mydaeMoit MomHOCTH (3.M.M.) 1 kBT Ha HOMHHamBHBIX dactoTax 100, 600 u
2000 MI'i, COOTBETCTBEHHO, B 3aBUCHMOCTH OT PAa3JIMYHBIX MapamMeTpoB; NPUYEM HEKOTOpbIE KPHBBIE
OTHOCSTCA K CYXONYTHBIM TpaccaM, a JpyrMe — K MOPCKHM TpaccaM. Jlns mnodaydeHus 3Ha4YeHUs
HanpsDKEHHOCTH TOJie Ui JF000M 3alaHHOM 4YacTOTBl CHEAYEeT MCIIOIb30BaTh WHTEPIOJISLHUI0 MU
OKCTPAIIOJIALIUIO 3Ha‘IeHI/II\/'I, IMMOJTYYCHHBIX TSI OTUX HOMHUHAJIBHBIX 4aCTOT, IO METOAY, IPUBCACHHOMY B II. 6
[Ipunoxenus 5.

OTH KpHUBbIE OCHOBAHBI Ha JAHHBIX U3MEPEHHUH, OTHOCALIMXCS TTIaBHBIM 00pa30M K CPEAHNUM KIIMMAaTHUYECKUM
YCJIOBHSM B PErMOHAX ¢ YMEPEHHBIM KIMMATOM C XOJIOJHBIMU U TEILIBIMU MOPSIMHU, HAIIPUMEDP B PETHOHE
CesepHoro mMops u CpennzemMHoro mopsi. Kpuble UIs1 CyXOMYTHBIX TPacc MOCTPOEHBI Ha OCHOBE TaHHBIX,
MIOJIy4YE€HHBIX TJIABHBIM 00pa3oM B YCIIOBHSX YMEPEHHOTO KIMMarta, xapakrepHoro s EBpomnsl u CeBepHoit
Awmepuku. Kpusble 17151 MOPCKHX Tpacc ObUTH MOCTPOCHBI HA OCHOBE JJAHHBIX, IIOJIyYEHHBIX TJIABHBIM 00pa3oM
B peruoHax CesepHoro u CpeamzemHoro wmops. lllupokme wuccriepoBaHus TOKa3ajld, YTO YCIOBHUSA
pacmpocTpaHeHusI B HEKOTOPHIX OrPaHMYEHHBIX TEIUIBIMH MOPSIMH PETHOHAaX ¢ cyneppedpakiuen
CYILIECTBEHHO PA3JIMYaIOTCS.

OpmHaKO METOIbI MHTEPTIOSIIIAY U SKCTPATIOJISIIIAN JJISI CEMEWCTB KPUBBIX HAITPSDKEHHOCTH OIS HOCSIT 00N
xapakrtep. [103ToMy npu HATMYUK CEMEHCTB KPHUBBIX JIJISi PETHOHOB C Pa3HbIM KIIMMATOM, TJe Ipeo0iaiaroT
CYLIECTBEHHO pa3JIMYaIOUIMECS YCIOBUS PACIpPOCTPAaHEHHsS PpaJdOBOJH, TOYHYK XapaKTEPUCTUKY
pacnpoCTpaHEHHs] PaAuOBOJIH B JTHUX PErMOHAX MOXHO ITOJIYYUTh C MCIOJb30BAaHMEM NIPUBCICHHBIX B
HacTtosled PexkoMeHaanmy METOIOB.

Hacrosimias Pekomenanusa He npeiHazHayeHa Jyisi KOHKPETHOM MOJsIpU3aliiu.

2 MaxkcumaibHasi HANPSIAKEHHOCTH MOJIsI

KpuBbie nator BepxHHE Tpenenbl BO3MOXKHBIX 3HAYEHWH HANPSHKEHHOCTH TOJS, KOTOpas MOXXET OBITh
MOJTyYeHa B JIFOOBIX YCIIOBHAX. DTH MPEAETbl onpeesieHbl B 1. 2 [IpunoxeHus 5 U oKka3aHbl MyHKTUPHBIMU
JUHUSMH Ha rpadukax, npuBeneHHbIX B [Ipunoxenusx 2, 3 u 4.
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3 KomnbloTepHsbie Ta0 MBI

XOoTs 3HaYCHHSI HAPSHKEHHOCTH OIS MOXKHO HETIOCPEACTBEHHO CUUTATh 10 KPHUBBIM, MTPEICTABICHHBIM Ha
pucynkax B [lpunoxenusx 2, 3 u 4 Hacrosimeidl PexkomeHmanwii, Ui peanusalid 3TOTO METOJa C
MPUMEHEHUEM KOMITBIOTEPA MPEATOJIAraeTCs HCII0JIb30BaTh TA0IUIIBI HAMPSHKCHHOCTH TTOJIsI, KOTOPhIE MOYKHO
moyduth B broopo pammocBszu. Cm. pasmen  BeO-caiita MCD-R, KOTOpBIi OTHOCHTCA K
3-i1 MccnenoBaTeIbCKON KOMHCCHU 110 PATHOCBS3H.

4 IMomaroBeIii MeTO

[lompoGHast momaroBasi mpouenaypa, KOTOpas JOJDKHA HWCIOJIB30BaThCS MPH TPUMEHEHWH HACTOSIIEH
Pexomenmanuu, npuseaeHa B [Ipunoxenun 6.

5 O0o3HauyeHne aHTeHH

B Hacrosmieit Pexomenmanuu TepMuH ''miepemaronias/6a3oBas aHTEHHA" TMPUMEHSETCS OTHOBPEMEHHO IS
0003HaYCHHUS Mepearoleii aHTeHHBI, HCIOJIb3YEeMOH B paJuoOBEIIaTeNIbHON ciyx0e, 1 aHTEHHbI 0a30BOM
CTaHIMM, WCIOJIB3YEeMO B Ha3eMHBIX MOIBW)KHBIX CIyK0aX. AHAJIOIHYHBIM 00pa3oM TEpMUH
"[MpHeMHas/TIOIBIKHAS aHTEHHA" TpuUMeHseTcsl iss 0003HA4YeHHsS TPUEMHOW aHTEHHBI, HCIOIb3yeMOM
B PaIMOBEINATENLHON CITy>kOe, M aHTEHHBI TOJBM)KHOM CTAHIINW, WCIOJIB3yEeMON B HAa3eMHBIX MOABHKHBIX
ciyx0ax. C 6osee moipoOHON nH(pOpMAaITUeH, Kacarolielcss 0003HaYCHHUS TEPMUHAIOB MOYKHO 03HAKOMHUTHCS
B 1. 1.1 [pumosxenus 5.

6 BebicoTa nepenaroneii/06a30B0ii aHTEHHBI

B atom MeToze yunThiBaeTcst 3 peKTHBHAS BBICOTA NepeAaloNieil/0a30Boi aHTEHHBI, KOTOPasi COOTBETCTBYET
BBICOTE aHTCHHBI HaJl BRICOTOM penbeda MECTHOCTH, yCPEeIHEHHOM! /IS pACCTOSIHUH B Uama3oHe ot 3 710 15 kM
B HalpaBJICHUH MPUEMHON/TIOBMKHON aHTEHHBI. BBICOTY mepenparomieid wiu 0a30BOM aHTEHHBI N1 st
pPacyeTOoB MOJIYYal0T C TIOMOIIBIO0 METOIa, TpUBEIeHHOTO B 1. 3 [Ipunoxenus 5.

7 Hcnoan3oBannas AJisi KPUBBIX BbBICOTA nepe)lalomeifl/ﬁasonoi/i AHTCHHbI

KpuBbie 3aBrucHMOCTH HAIPSDKEHHOCTH IO OT paccTosiHus B [punoxenusx 2, 3 1 4 U COOTBETCTBYIOIINE
TabyuIBl pUBeeHbI Ut 3HaveHuii h1:10; 20; 37,5; 75; 150; 300; 600 u 1200 m. Jlsst 1r00bIX 3HaueHui hy
B quanazone ot 10 mo 3000 M crmemyer UCHOIB30BaTh WHTEPHOJAIUAIO WM  DKCTPAIOJISIIHIO  T10
COOTBETCTBYIOIIUM JIBYM KPHBBIM, Kak omnrcano B 1. 4.1 [Ipunokenus 5. DKCTpaoIsius, UCIOIb3yeMast s
h: menee 10 m, npuBenena B 1. 4.2 Ipunoxenust 5. 3HadeHust N1 MOTYT OBITH OTPHUIIATEIBHBIMHU, H B 3TOM
cllydyae cieqyeT UCIO0NIb30BaTh METO, IpuBeIeHHbIH B 1. 4.3 [Ipunoxenus 5.

8 HN3MeHuYnBOCTH BO BPEMECHHU

Kpussle pacnpocTpaHeH!s IPEACTABISAIOT 3HAUEHUS HANPSXKEHHOCTH OIS, IIpeBbIaeMble B TeueHue 50%,
10% u 1% BpemeHn. MeToJ MHTEPHOIALUN MEXAY 3TUMH 3HAYCHHUSMH NpuBeaeH B 1. 7 Ilpunoxenus S.
Hacrosmas Pexomennarusi He AeicTBUTENbHA ISl 3HAYEHWH HANPSYKEHHOCTH TOJS, MPEBBIIIAEMBIX B
TE€YEHHUE MPOLEHTOB BPEMEHH 3a MpeaenaMu auanazoHa ot 1% no 50%.

9 MeTton aJisi CMeLIAHHBIX Tpace

Ecau tpacca paguocuryaia npoxoauT OAHOBPEMEHHO HaJl CyIIEH U MOPEM, TO OLIEHKY HAaPSDKEHHOCTH TOJIS
JUISl CMEIIIAaHHOW Tpacchl HEOOXOMMO MPOBOJIUTH IO METOLY, TIpUBeIeHHOMY B I1. 8 [IprioxxeHus 5.

10 BbicoTa nprneMHON/MOABHKHON AHTEHHBI

JU1d  CyXONyTHBIX TpacC KpHBBIE MPEACTABISAIOT 3HAUEHUS HANpPsDKEHHOCTH TIOJS TPU  BBICOTE
MPUEMHOMN/TIOIBU)KHON aHTeHHBI Hall 3emuieit hy (M), paBHOH MO0 pErpe3eHTATUBHONW BBICOTE HA3EMHOI'O
MOKPOBA BOKPYT MECTa PaCIIONIOKEHHSI IPUEMHOM/TIOJIBUKHOW aHTEeHHBI, 1100 10 M, B 3aBUCHMOCTH OT TOTO,
Kakoe 3HaueHue Oosplie. J{st MOPCKUX Tpacc KpUBBIE MPEACTABISIOT 3HAUYEHHs HANPSLDKEHHOCTH OIS PU
h = 10 M. UToOBI MOTYYUTH 3HAYEHMS U1 BETUYUH N2, OTIIMYAIOIIUXCS OT MPEJCTaBICHHBIX HA KPHUBBIX,
ClIe/lyeT PUMEHSTH MONPAaBKY B COOTBETCTBHU CO CPEJIOH BOKPYT MPUEMHOW/TIOJIBM)KHON aHTEHHBL. MeToj
pacueTra 3Toi nornpasku npuBeieH B 11. 9 [Ipunoxenus 5.
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11 BozneiicTtBue nepenaromieii/0a3oBoii aHTEHHbI, JKPAHNPOBAHHOI OTPa’KeHNUSIMH OT MECTHBIX
npensiTCTBUM

Ecmu mepenatomias/6a3oBasi aHTCHHA HAXOJUTCS BBINIE WIH PSAJAOM C CYIIeH, HA KOTOPOH HaXOIHMTCS
MPEMSITCTBUE, CISAYEST MPUMEHSTH MONPaBKy, puBeneHHy B 1. 10 [Ipunokenus 5, He3aBUCUMO OT BBICOTBI
HaJl ypOBHEM 3€MIIH TIepearoieii/0a30B0i aHTEHHBI.

12 IMonpaBka Ha yros npocBeTa MECTHOCTH

1 cyXOmyTHBIX Tpacc MO>KHO MOBBICUTH TOYHOCTH IIPOrHO3UPYEMON HAIMpPSKEHHOCTH MO MyTEM ydera
MECTHOCTH BOJIM3U MPUEMHOM/TIOABMKHOM aHTEHHBI, €CJIM MIMEIOTCS TaKKe TaHHbIe, PH UCIIOJIb30BaHUH YIiia
mpocBera MecTHocTu. Ilpm pacderax sl CMELIaHHOW Tpacchl 3Ty MONPaBKYy CJIEAyEeT BBOAWTH, €CIIU
[IPUEMHAs/TIOIBIDKHAS aHTCHHA HAXOAUTCS PAJOM C CYXOIYTHBIM y4yacTKOM Tpacchl. bosee mompoOHas
nHGOPMALUS O TMOTPABKE HA YToJI IPOCBETa MECTHOCTH npuBeeHa B 1. 11 IIpunoxenus 5.

13 HN3MeHYHUBOCTD B 3aBHCHMOCTH OT MeCTAa

Kpussie pacnpocTpaHeHus TpeACTaBIAIOT 3HAUYSHHS HANPSHKEHHOCTH TIONS, TpeBbimaemMbie B 50% mecT B
Mpeenax 30Hbl, Kak npasuio, pazmepom 500 M Ha 500 M. Bonee moapoOHO U3MEHUYHUBOCTh B 3aBUCHMOCTH OT
MeCTa M METOJ| pacuera IMOMPaBKH, TPEOYIOUICHCS Ui MPOIEHTOB MeCT, OTIHYHBIX OT 50%, mpuBeICHBI
B 1. 12 [Ipunoxenus 5.

14 IlonpaBka Ha TponocgepHoe paccesiHue

B m. 13 Ipunoxkenus 5 mpuBeAeH METOJl ydeTa Tporoc(hepHOro paccesiHus, KOTOPBIH clielyeT UCIOIb30BaTh
NPy HATMYUH HHPOpPMAIUU O penbede MECTHOCTH. B mpuHIMIe, KpHBbIE NOIDKHBI ITOKa3bIBATh JHOOBIE
3HAYUTENBHBIE CUTHAIIBI IPH TPOIIOC(HEPHOM pacCessHUH, OTHAKO HET YBEPEHHOCTH B TOM, YTO TPOBOIHIHCH
JOCTaTOYHBbIE W3MEpEHHs Ha OOJNBLIMX PACCTOSHHAX, TpeOyemble IJisi ONpenesieHHs S3THX 3PQPEKTOB.
[MpuBenennas B 1. 13 Ilpunoxenus 5 monpaska npegHa3HayeHa sl CBEACHHS K MUHUMYMY BEPOSITHOCTH
CYIIECTBEHHO 3aHM)KEHHOTO IPOTHO3a HANPSHKEHHOCTH MOJS B CHJIY TOTO, YTO KPHBBIE HEKOPPEKTHOTO
HPE/ICTABIISIIOT BO3AEHCTBUE TPOIIOCHEPHOTO PacCesHHUS.

15 HonpaBKa Ha Pa3HOCTDb BBICOT AaHTCHH

B 1. 14 [punoxxenus 5 npeacrapieHa Nonpaska AJsl ydeTa pa3HULbI 3HAUCHUH BBICOTHI HAJl YPOBHEM 3EMIIU
JIBYX aHTEHH.

16 I'opuzoHTanbHBIEe paccTosHUA MeHee 1 kM

KpuBbie HanpspkeHHOCTH MO 0XBaThiBatoT pacctostHus oT 1 1o 1000 kM. B 1. 15 Ilpunokenus 5 onucan
METO/I Il TOPHU30HTAIBHBIX PAacCTOSHUN MeHee 1 KM.

17 JKBUBAJIEHTHbIE 0a30Bble MOTEPH MPHU Mepeaayve

B n. 17 [Ipunoxenus 5 npruBeaeH METOA IepecyeTa HapsHKEHHOCTH MO K 3.M.M. | KBT B 3KBUBaJIeHTHBIE
0a30BbIC TIOTEPH U NIepeaye.
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18 HN3meHuMBOCTHL HHAEKCA pedpaknun aTMochepbl

W3BecTHO, 4TO METUAaHHBIA YPOBEHb HAINPSDKCHHOCTH MOJS W €r0 M3MEHYMBOCTH BO BPEMEHH 3aBUCST OT
KITUMATUYECKUX YCIOBUM B pa3HBIX pernoHax. [IpuBenennbie B [lpwnokenusx 2, 3 u 4 KpuBble
HaNpsDKEHHOCTU  TOJsI  OTHOCSATCS K  yMepeHHoMy kimmary. B [Ipunokenuu 7 mnpuBeneH METON
KOPPEKTHPOBKU KPUBBIX JIJISI PA3HBIX PETHOHOB MHUPA Ha OCHOBE JAHHBIX O BEPTHKAJIBHOM IPaTUCHTE HHIIEKCA
pebpakiu atmochepsl B cooTBeTcTBUU ¢ Pexomenaanueiit MCO-R P.453.

19 CootBercTBHE ¢ MeTOIOM OKymypa-XaTa

B Ilpunoxenun 8 npuBecHbI ypaBHEHU XaTa JUIsS MPOTHO3UPOBAHUS HANPSHIKCHHOCTH TOJIS TOJIBUXKHBIX
ciIy’)k0 B TOPOJICKMX paiOHAaX M OIMMCAHBI YCIOBHUS, MPH KOTOPBIX HacToAmas PekoMeHmanys 1aeT CXoaHbie
pe3yIbTaTHL

IIpuniaoxenue 2
JAmnana3on yactor oT 30 MI'u 1o 300 MI'x

1 KpuBbie 3aBUCUMOCTH HANIPSXKEHHOCTH I0JIS OT paccTOsiHYS B HacTosieM [IpunoskeHnn npuBeieHsl
Ju1st yactothl 100 MI'u. IX MOKHO NpUMEHSTH 715 yacToT B nuana3one ot 30 MI'n no 300 MI'1, HO ipu 3TOM
JUISl TIOBBIIEHHUS] TOYHOCTH CJIEAYeT MCIOJb30BaTh NPOLEAYpY, onucaHHyio B 1. 6 Ilpunoxenus 5. Ty xe
MpoIeypy HeoOXOAMMO HMCIIOJIB30BaTh U Ui TaOyJIMPOBAaHHBIX 3HAYECHUH 3aBUCHMOCTH HAIPSHKEHHOCTH
noJist ot pacctostaus (em. 1. 3 Tlpunokenus 1).

2 Kpuseie Ha pucyHKkax 1-3 COOTBETCTBYIOT 3HaYEHHAM HAIPSKEHHOCTH MO, peBbImaeMbIM B 50%
MeCT B Tpezenax Jro0oi 30HbI pazmepoM npubmmusutensHo 500 M Ha 500 M B Teuenne 50%, 10% u 1%
BPEMEHH I CyXOIyTHBIX Tpacc.

3 Pacnpesnenenne HampspKEHHOCTH TOJS B 3aBHCUMOCTH OT IPOLEHTA MECT MOXKHO pacCUUTaTh
MO JJAHHBIM, MPUBEJCHHBIM B 11. 12 [Tpuioxenus 5.

4 KpuBble Ha prcyHKax 4—8 COOTBETCTBYIOT 3HAYCHHUSM HAIIPSHKEHHOCTH MO, TIpeBbIlaeMbiM B 50%
MecT B TeueHne 50%, 10% u 1% BpeMeHu u1si MOPCKHX Tpacc, MPOXOIALINX Yepe3 XOJI0JHOE U TEIIOE MOpA,
HanpuMep CesepHoe 1 Cpenn3eMHOE MOpPE, COOTBETCTBEHHO.

) B pernonax, B KOTOpBIX HaOIIOAAETCs SPKO BBIPAXKEHHBIH SPQEeKT cyneppedpakTUBHOCTH,
HEOO0XOIMMO YUHUTHIBAaTh HHPOpMaLuIo, conepxaurytocs B 1. 18 [punoxenus 1.

6 Honocdepa, B nepByro ouepenn 3a cyeT dpdeKra crnopaguueckoid MoHM3auuu B cioe E, Moxer
OKa3bIBaTh BIMSIHAE HA PaclpocTpaHeHHe B HKHeW yacth jauanazoHa OBY, ocoOeHHO Ha YacTOTax HUXKE
npubam3uTensHo 90 MI'. B HEKOTOPBIX ciydasx 3TOT BWZ PAaCHpOCTPaHEHHUS MOXKET BIHATh Ha YPOBEHb
HaIpPsHKEHHOCTH TIOJIs, NMPEBBIMIAEMBIN B TEUEHHE MAJbIX MPOIEHTOB BPEMEHU Ha PAcCTOSHUSX MEHBIIIE,
ckaxem, cBbime S00 kM. BOMM3M MarHUTHOTO KBAaTOpa M B aBPOPAIHHON 30HE MOTYT OBITH 33/1€iCTBOBAHBI
Oosipimve TpOmeHTH BpemeHd. OmHako [y OONBIIMHCTBA NPUMEHEHHH, OXBAaTHIBAEMBIX HACTOSIIEH
Pexomenpanueit, 3TuMn moHoC(hEpHBIMU 3PQPEKTaMu OOBIYHO MOXKHO NpeHeOpedb, U KPHUBHIE B JTAaHHOM
[IpunokeHun MOCTPOEHbI HUCXOAd M3 Takoro nomymieHus. (PykoBoACTBO MO pacnpoCTpaHEHUIO B
criopagmueckoM cioe E cogepiknrcst B Pekomenmarmu MCD-R P.534.)



Hanpsoxkennocts monst (nb(MxB/m)) ast 3.1.m. 1 kBT
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Pex. MCJ-R P.1546-5

PUCYHOK 1

100 MTI'u, cyxonyTHas Tpacca, S0% Bpemenn
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Hampsokennocts mosst (b (MxB/M)) st 9.mm. 1 kBt
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PUCYHOK 2

100 MTI'u, cyxonyTHas Tpacca, 10% Bpemenn
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Hanpsokennocts nosst (aB(MkB/m)) st o.M, 1 kBt
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PUCYHOK 3

100 MTI'u, cyxonmyTHas Tpacca, 1% Bpemenn
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Hanpspkennocts nosst (1b(MxB/m)) st 9.u.m. 1 kBt

Pex. MCJ-R P.1546-5

PUCYHOK 4

100 MI'u, mopckas Tpacca, 50% Bpemenn
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Hanpsokernnocts nonst (1b(MxB/v)) st 5.u.m. 1 kBr.

Pex. MCJ-R P.1546-5

PUCYHOK 5

100 MI'u, Tpacca Hajx X0M0THBIM MopeM, 10% Bpemenn
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Pex. MCJ-R P.1546-5

PUCYHOK 6

100 MI'u, Tpacca Hajx X0I0THBIM MopeM, 1% BpemMeHn

Hampsoxennocts monst (b (MkB/m)) st 5.mm. 1 kBt
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Harpsokennocts nosst (16 (MkB/m)) st 2.mm. 1 kBt
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PUCYHOK 7

Pex. MCJ-R P.1546-5

100 MI'u, Tpacca Hajx TemabIM MopeM, 10% BpemeHn
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Hanpspkennocts nost (ab(MxB/M)) mosti 2. mm. 1 kBt
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Pex. MCJ-R P.1546-5

PUCYHOK 8

100 MTI'u, Tpacca Haja TemibIM MopeM, 1% Bpemenn
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14 Pex. MCJ-R P.1546-5
IIpuaoxenne 3

JInana3on yactot ot 300 MI'y ;0 1000 MI'x

1 KpuBsle 3aBHCHMOCTH HAIPSHKEHHOCTH TIOJISL OT PACCTOSHUS B HacTosIeM [IprinokeHnn MpruBeICHBI
quist gactothl 600 MI't. UX MOXHO mpuUMeHsITh s 9acToT B Auamna3one oT 300 MI'n mo 1000 MI't, HO mipu
3TOM JUTsI TIOBBIIIIEHUS] TOYHOCTH CJISYET UCTIOIB30BaTh MPOIICAYPY, ONMHcaHHYo B 1. 6 [Tpunoxkenus 5. Ty xe
MpOLIeAYPY HEOOXOAWMO HCIONB30BaTh M I TaOYIHPOBAHHBIX 3HAYEHWN 3aBUCUMOCTH HANPSHKEHHOCTH
moJist oT paccrosuus (em. 1. 3 Ipunoxkenus 1).

2 Kpussie Ha pucyHkax 9—11 cOOTBETCTBYIOT 3HAUCHUSAM HANPSHKSHHOCTH OIS, TpeBbIiaeMbIM B 50%
MECT B Tpejieniax Jito0o 30HbI pazmepoM npudnusutenbHo 500 M Ha 500 M u B Teuenne 50%, 10% u 1%
BpPEMEHU IS CYXOIYTHBIX Tpacc.

3 Pacnpenenenne HampspKEHHOCTH TOJISL B 3aBUCHMOCTH OT MPOLIEHTa MECT MOXKHO PacCUMTaTh 110
JaHHBIM, IPUBEICHHBIM B 1. 12 [Ipunoxenns 5.

4 Kpussie Ha pucyHKax 12—16 COOTBETCTBYIOT 3HAUSHUSIM HAPSHKEHHOCTH MO, TIpeBbIaeMbIM B 50%
MecT B Teuenue 50%, 10% u 1% BpemeHu u1st MOPCKHX Tpacc, IPOXOIALINX Yepe3 XOJI0IHOE U TEIIoe Mops,
Hanpumep CesepHoe 1 CpennzeMHOe MOpEe, COOTBETCTBEHHO.

5 B permonax, B KOTOpBIX HaOmomaeTcsl SIPKO BBIPAXKEHHBI 3((eKT cyneppedpakTHBHOCTH,
HE00X0MMO YUUTHIBATh HH(pOpManuio, cofepxarryrocs B 1. 18 [punoxenns 1.



Hanpspkerrocts nouist (1b(MkB/m)) mist 5.u.m. 1 kBT
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Pex. MCJ-R P.1546-5

600 MTI'n, cyxomyTHas Tpacca, 50% BpemMenn
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Hanpsok errocts monst (ab(MkB/M)) anst 3.u.m. 1 kBt

Pex. MCJ-R P.1546-5

PHUCYHOK 10

600 MTI'n, cyxomyTHas Tpacca, 10% Bpemenn
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Hanpsokensocts noust (1Bb(MxB/M)) wist s.u.m. 1 kBt

Pex. MCJ-R P.1546-5

PUCYHOK 11

600 MTI'n, cyxomyTHas Tpacca, 1% Bpemenn
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Hanpspkennocts nons (nb(MkB/wm)) mist 5.u.m. 1 kBt

120

110

100

90

80

70

60

50

40

30

20

10

Pex. MCJ-R P.1546-5

PUCYHOK 12

600 MTI'u, mopckas Tpacca, 50% Bpemenu
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Hanpspxernocts momst (ab (Mg B/m)) most 2. :mm. 1 kBt
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PUCYHOK 13
600 MI'u, Tpacca Hajx X0/104HBIM MOpeM, 10% BpemMenn
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Hanpsiskennocts nonst (1b(MxB/M)) st 2.1.m. 1 kBt
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Pex. MCJ-R P.1546-5

PUCYHOK 14

600 MTI'n, Tpacca HaJg X0J0AHBIM MopeM, 1% BpeMeHHn
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Hanpstkerrocts ot (1B(MkB/Mm)) wist 5.u.m. 1 kBT
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Pex. MCJ-R P.1546-5

PUCYHOK 15

600 MI'n, Tpacca Haj TenabiM MopeM, 10% Bpemenn
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Hanpsokensocts noust (0b(MxB/m)) wist 9.1.m. 1 kBt
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Pex. MCJ-R P.1546-5

PUCYHOK 16

600 MI'u, Tpacca Haj TenabiM MopeM, 1% BpemeHu
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Pex. MCJ-R P.1546-5 23

IIpunoxenue 4
JInana3on yactot ot 1000 MI'y 10 3000 MI'x

1 KpuBsle 3aBHCHMOCTH HAIPSHKEHHOCTH ITOJISI OT PACCTOSHUS B HacTOsIIEM [IpriiokeHnH IpUBeICHbI
Jutst yactothl 2000 MI't. IX MOKHO mpUMEHSITH i 9acToT B nuamnazone ot 1000 MI't no 3000 MTI'n, Ho npu
3TOM JUTsI TIOBBIIIIEHUS] TOYHOCTH CJISYET UCTIOIB30BaTh MPOIICAYPY, ONMHcaHHYo B 1. 6 [Tpunoxkenus 5. Ty xe
MpOLIeAYPY HEOOXOAWMO HCIONB30BaTh M I TaOYIHPOBAHHBIX 3HAYEHWN 3aBUCUMOCTH HANPSHKEHHOCTH
moJist oT paccrosuus (em. 1. 3 Ipunoxkenus 1).

2 Kpussie Ha pucyHkax 17—19 cOOTBETCTBYIOT 3HaUEHUSAM HANPSKEHHOCTH M0JIS, IIpeBbIIaeMbIM B 50%
MEeCT B Tpefenax IJio0oi 30HB pazMepoM mpuOmmurenpbHo 500 M Ha 500 M B Tewenme 50%, 10% u
1% BpemeHu [T CyXOIyTHBIX Tpacc.

3 Pacnpenenenne HampspKEHHOCTH TOJISL B 3aBUCHMOCTH OT MPOLICHTa MECT MOXHO PacCUUTaTh 110
JaHHBIM, IPUBEICHHBIM B 1. 12 [Ipunoxenns 5.

4 Kpussie Ha pucyHKkax 20—24 COOTBETCTBYIOT 3HAYSHUSIM HANPSHKEHHOCTH TTOJIS, TTpeBbITaeMbIM B 50%
MecT B Teuenue 50%, 10% u 1% BpeMeHu U1t MOPCKUX Tpacc, MPOXOIAIINX Yepe3 X0JI0JHOE U TEII0e MOp4,
Hanpumep CesepHoe 1 CpennzeMHOe MOpEe, COOTBETCTBEHHO.

5 B permonax, B KOTOpBIX HaOmomaeTcst SIPKO BBIpaXXEeHHBIH 3 ekt cyneppedpakTHBHOCTH,
HE00X0MMO YUUTHIBATh HH(pOpManuio, cofepxarryrocs B 1. 18 [punoxenns 1.
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Hampsokernocts ot (1b(MxB/m)) st 9.1 m. 1 kBt
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Pex. MCJ-R P.1546-5

PUCYHOK 17

2000 MTI'u, cyxomyTHas Tpacca, 50% BpemeHU
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PUCYHOK 18
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PUCYHOK 22

2000 MTI', Tpacca Hajx X0JI0THBIM MopeM, 1% BpemeHn
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IIpuiaoxenue S

JomosinuTeabHass ”HGopMauus U METOAbI
IJIS peain3ali MeTo1a MPOrHO3MPOBaAHUS

1 BBenenune

B nacrosmem [IpunoxkeHnn onucHIBaIOTCS OTACIBHBIC CTAAUN PACYETOB, HEe COOII01as MOPSIIOK BHIOTHEHUS
pacuera. [TocnenoBarenbHOe ONMCaHUE BCEX MIarOB METO/1A, KOTOPOMY HEOOXOMMO CIIEI0BATh, TIPUBOAUTCS
B [Ipunoxenuu 6.

B . 2—7 nacrosimiero [TpunoskeHus: ONMUCHIBAIOTCS METOBI TIOTYUYCHHS HANIPSHKEHHOCTH TOJISL U3 CEMEICTBa
KPHUBBIX C IIOMOIIBIO MHTEPIOJISINN I PACCTOAHUS N1, 4aCcTOTHI M TpoleHTa BpeMeHH. B 1. 8 mpuBoauTcs
OIMCAHUE MTOYYCHHUS HATIPSKCHHOCTH TOJIS JJ1s1 CMEIIAHHOM TPACCHI, COCTOSIIEH U3 CYXOIMYTHBIX H MOPCKHX
yuacTkoB. B mm. 9-14 narorcs mompaBKH, KOTOpBIC CIEAYeT J00aBIATH JJIS TOBBINICHUS TOYHOCTH K
MPOTHO3UPYEMOMY YPOBHIO HATPSHKEHHOCTH Touis. B 1. 15 onrican MeTo A7ist Tpace MPOTHKEHHOCTHEO MEHEe
1 kM. B . 16-18 comeprkutcst BcioMoraTtenbHass HHPOpPMAIHsL.

1.1 0O003Ha4YeHNs TEPMHHAJIOB

OO6o3HaueHns Tepenaronieli/06a30Bol CTaHIMKA W MPHEMHOM(OT0)/TIOABIKHOM(0T0) CTaHIIMW/TEpPMUHAIA B
HacTosIe PekoMenaaum He 3KkBUBajIeHTHBI. Eciin naHHas PekoMeHnaaius ucronb3yercs sl pacueTa 30HbI
MOKPBITUA WKW [JIA KOOpAWHAIIMK pPaJuOBCIIATCIIBHBIX I/I/I/IJII/I 6a3OBbIX U IOABHKXHBIX CTaH].[Hﬁ, TO
CyHIeCTByIOIas  Mepenaromias/06a3oBas  CTaHOMS  JOJDKHA ~ pacCMaTpuBaThCs B KadecTBe
"nepenatonieit/6azopoii”. s apyrux ciydaeB, KOrja anpuopyd HET HUKAKHMX OCHOBAaHUM paccMaTpUBaTh
KakoH-100 M3 TEpPMHUHAJIOB B KadecTBe 'Tepenaromiero/6a3oBoro', mpemiaraeTcsi CIEAYIOMNN MOpsIoK
BBIOOpA TepMHHATA JIs1 0003HAYEHUS €T0 B KauecTBe "'Tepenaronieii/06a30Boil" cTaHmy 1S 1esiel HaCTOSAIIeH
Pexomennauuu:

a) ecim o0a TepMUHajla PAaCHOIOKEHBl Ha YPOBHE WM HIKE YPOBHEH HAaXOASALIMXCS MO COCEICTBY
MIPETIATCTBUH, TO B KadecTBe "'Tiepenaronieii/0a30Boil" CTaHIINN TOJDKEH PACCMaTPUBATHCS TEPMUHA
¢ HanOoJbIIel BBICOTOW HaJl YPOBHEM 3EMIIH;

b) €CJIM OJIMH TEPMHHAI PACTIOJI0XKEH Ha OTKPHITOH MECTHOCTH HITU HaJl HAXOSAIIUMUCS TI0 COCEICTBY
MPENSATCTBUSAMH, a JPYyroil TEpPMHUHAI PACMOJIOKEH HAa ypPOBHE WM HIDKE YPOBHS MECTHOTO
MPEMATCTBUSA, TO B KadecTBe 'Nepenarolieii/0a3oBoi”" CTaHIMM JIOJDKEH pPacCMaTpPUBAThCS
OTKPBITHIN/HE TTOABEP>KEHHBIN BIUSHUIO MECTHOTO TIPETIATCTBUS TEPMUHAIT,

C) ecnu 00a TepMHUHAJIA OTKPBITHI/HE TIOJIBEPIKEHBI BIMSHUIO MECTHOIO IMPEMSITCTBUSA, TO B Ka4eCTBE
"mepearonieii/6a3oBoi" CTaHIMKM JOKEH pPacCMaTPUBATHCS TEPMHHAJ, WMEIOMIMK OOJBIITYIO
3¢ (EeKTUBHYIO BBICOTY.

2 MakcumMajbHbIe 3HAYEHUS HANPA)KEHHOCTH MOJIsA

HaHpS[)KeHHOCTB ImoJjiga HE OO0JDKHA MNPEBBIMIATH MAKCHMAJIBHOTO 3HAYCHHA Emax, KOTOPOE ONpCACIsACTCA
CIIeTyIOIIM 00pazoM:

Erax = Ets nb(MkB/m) JUTSL CYXOTYTHBIX Tpacc (1a)
Erax = Es + Ece nb(MkB/m) JUTS MOPCKHX Tpacc, (1b)
rne Efs — HanpspkeHHOCTH 1MoJIsi B CBOOOTHOM MIPOCTPAHCTBA s 3.1.M. 1 KBT, onpenensemas kak:
E« =1069—-20log(d) nb(MkB/m) 2
u Ese — ycuiienne, Bo3HUKarOIIIEE /ISl KPUBBIX ISl MOPCKUX TPAcC M OIPEICNAeMOe Kak:

E.. =2,38{1—exp(~d /8,94)}log(50/t) 1B, (3)
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rie:
d: paccrosHEe (KM);

t:  TpoueHT BpeMeHN.

B MPUHINIIEC HEJIB3S AOITYCKaThb, 9TOOBI JTF00ast IIoIrpaBKa, KOTOpas IOBBIIIACT HAIIPSXKECHHOCTH I10JIsA, JaBajia
3HAYCHUs, MPECBBIIIAONIUC 3TU MPEACIIbI AJId paCCMaTpUBacMoOro ceMeiicTBa KPHUBBIX U PACCTOAHUA. O):[HaKO
OIrpaHUYCHNUEC MAKCUMAJIbHBIX 3HAYCHUH CJICAYCT IPUMCHATH TOJIBKO B ClIydasaX, YKa3aHHBIX B HpI/IJ'IO)KeHI/II/I 6.

3 Onpenenenne BLICOTHI Mepeaaeii/6a30Boii aHTeHHbI, h;

I/ICHOHLSyCMaﬂ B pacyu€Tax BbICOTA nepenalomeﬁ/6a3030171 AHTCHHBI, hl, 3aBUCHUT OT TUIIA U JJIMHBI TpacCa U
OT PA3JIMYHBIX 3JICMCHTOB JAHHLIX O BBICOTC, KOTOPBIC HE BCCTAa UMCIOTCA.

JIst MOpCKOi#i Tpaccsl N1 COOTBETCTBYET BBICOTE AHTCHHBI HAJl YPOBHEM MOPSI.

Jlnst cyxomyTHbIX Tpace 3G GeKTUBHAS BbICOTA Mepeaaroiieii/0a30Boit aHTeHHbI, Ner, ONpenenseTcss Kak ee
BBICOTA B METpax HaJ| CPEJHUM YPOBHEM 3eMJIM Ha paccTOSHUAX 3—15 KM OT mepeaaroiieii/6a3o0Boit aHTEHHBI
B  HampaBlIeHWH NPUEMHOW/TIONBIKHOW  aHTeHHBL. Ecnum  3HadeHWe  A(PQGEKTUBHOW  BHICOTHI
nepenaroeii/6a30Boit aHTEHHBI, Neff, HE U3BECTHO, ATy BBICOTY CIICIYET OIIEHUTh U3 00IIIei reorpaduueckoi
WHPOPMALIUH.

3nayenue hi, KOTOpoe HOIKHO HCIIOJIB30BAaThCS B pacyerax, IMOJIydYaloT C HCIOJIb30BaHHEM METOJa,
npuBeaeHHOro B 0. 3.1, 3.2 unu 3.3, B 3aBUCUMOCTH OT CITy4as.

3.1 CyxonyTHas Tpacca JJuMHOi MeHee 15 km

Jist cyXOIyTHBIX Tpacc MeHee 15 KM ciiefyeT UCIoIb30BaTh OAWH U3 IPUBEICHHBIX HUXKE ABYX METO/OB.

3.1.1  OrcyrcrBue nndopmamnuu o peabede MECTHOCTH

B cnyuae otcyrcrBus nHbOpManuu o pesnbede MECTHOCTH MPH COCTaBICHUH IMPOTHO30B PacIpOCTPaHEHUS
3Ha4yeHHe N1 pacCUMTHIBAIOT B COOTBETCTBUH C JUTHHOM Tpacchl d ClieIyIomnmmM oopasom:

h =h, M Jutst d<3km (4)
h,=h, +(hg —h,)(d -3)/12 M ISt 3 kM <d<15 KM, (5)
rze ha — BbICOTa aHTEHHBI HaJl 3eMIeil (HampuMep, BBICOTA MAUThI).

3.1.2 Hanauuue uHdopmanuu o pejibede MECTHOCTH
B cnydae Hanmuus nHpopManuu o penbede MECTHOCTH PHU MTPOTHO3UPOBAHUH PACTIPOCTPAHEHUSL:
h,=h, M, (6)

rie hp — BRICOTa aHTEHHBI Hajl BBICOTO# pelibepa MECTHOCTH, YCPEAHEHHOM TS pacCTOsIHMIA B tuana3one 0,2d
u d kM. CieayeT OTMETHTD, YTO HCIIOIB30BAHME ITOT0 METO/IA TS OTpeeIeHus N1 MOKET COMPOBOKIATHCS
HEMOHOTOHHBIM MOJISTUPOBAHNEM B MTPOTHO3UPYEMOI HAIIPSDKEHHOCTH TIOJIST TIPH PACCTOSTHUH CBBIIIE 15 KM.
XOTsl 3TO MOXKET B JICCTBUTEIBHOCTH MMETh MECTO, TAKOE€ MOCIUPOBAHUE JAHHOW MOEITU MOXET OBITh
HEXENATeNIbHBIM  JJII  HEKOTOphIX mnpwiokeHud. [lockonbky creayer wu30eratb HEMOHOTOHHOTO
MOJICIMPOBaHMs, BennunHa Ny Mo/KkHA OBITH YCTAHOBJIEHA HAa YPOBHE 3HAYEHHS, XapaKTEPHOTO IS TaKMX
CJIy4acB.

3.2 CyxonyTHbIe Tpacchl AJMHOI 15 kM u Gosiee

Hnst aTux Tpacc:

hy =Ny M. @)
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33 Mopckue Tpacchl

IMonsitue hi I MOMHOCTBIO MOPCKHX Tpacc OMPECSIOT Kak (DU3HYECKYI0 BBICOTY AHTEHHBI HAJl
MTOBEPXHOCTRIO MOps. Hactosimas PekoMeHmamus HeHaZeXHa I MOPCKOM TpacChl NpH 3HAaYeHHsX hp
MEHBIIIC MTPUOIH3UTEIBLHO 3 M, U clIeayeT COOMI0AaTh aOCOMIOTHBIN HUKHHN TIPee B 1 M.

4 IpuMeHeHHe BLICOTHI MEPeAaloNIeii/6a30B0ii aHTeHHbI, N1

3nauenue h; onpenesnsiet BEIOOP KPUBOI HUITH KPUBBIX, U3 KOTOPBIX HAI0 MOIYYUTh 3HAYCHUSI HAIPSHKEHHOCTH
TIOJISA, & TAKXKE HKCTPAIOJIAIUIO MM HHTEPIIONISIIAIO0, KOTOPast MOXKET MoTpedoBaThes. [Ipu 3TOM BBIACISAIOT
CIIEYIONIUE CITyYaH.

4.1 BricoTa nepenarmnieii/6a3o0Boii anTeHHbl, i1, B iuanaszone 10-3000 m

Ecnu 3Hauenue hi coBmagaeT ¢ OJHUM W3 BOCHMH 3HAUYEHHH BBICOTHI, /I KOTOPBIX MPUBEACHBI KPHUBBIC, a
nmenHo 10; 20; 37,5; 75; 150; 300; 600 mmm 1200 M, To TpeOyeMyr0 HANpsHKEHHOCTD ITOJIT MOYKHO TTOTYYHUTh
HETIOCPEACTBEHHO U3 PUBEIEHHON Ha rpaduKe KPUBOM MJIM COOTBETCTBYIOIIUX Ta0YIMPOBAHHBIX 3HAUCHHH.
B npotuBHOM ciywae TpeOyemas HampsHKEHHOCTh TIOJNSI JIODKHA OBITh  MHTEPHOJMpOBaHA — HWIIU
AKCTPANONMPOBAHA W3 3HAYCHHWH HANPSHKEHHOCTH IIOJS, IIOJNIyYEHHBIX M3 JIBYX KPHUBBIX, C ITOMOIIBIO
CIIEYFOIETO YPaBHEHHUS:

E= Einf + (Esup - Einf ) IOg(hl / hinf )/Iog(hsup/hinf) HB(MKB/M)a (8)

rae:
hint: 600 M, ecitir h; > 1200 M, B IPOTUBHOM citydae Oivbkaiias HOMHHaIbHAs S deKTHBHAS
BBICOTA MEHbIIE hy;

hswp: 1200 M, ecmm h;, > 1200 M, B HPOTUBHOM ciydae Omipkaillias HOMUHAIIbHAs
a¢dexTrBHas BeIcoTa 6obiie h;

Ein:  3HaYCHHE HATPSDKEHHOCTH MOJISL 1S Nint Ha TpeOyeMOM pacCTOSIHUH;

Eswp: 3HaueHHE HANPSHKEHHOCTH OIS IS Nsyp HA TPEOYEeMOM PacCTOSHUH.

HanpspkeHHOCTh  1M0JIsI, MOJTydaromascss Hpu SKcTpamoisuud it hy > 1200 M, gomkHa OBITH TPU
HEOOXOIMMOCTH OTpaHMYEHA TaK, YTOOBI OHA HE MPEBBIIIaIa MAaKCUMYM, OIIPEJEeNICHHBIN B 11. 2.

Hacrosmas Pekomennanus He nericrsurensaa it hy > 3000 .

4.2 BricoTa nepenaronieii/6a3oBoii aHTeHHbI, /1, B Auana3zone 0—10 m
Merton aist hy menbirie 10 M 3aBHCHT OT TOTO, TPOXOJIUT JIM TPAcca HaJl CYIIEi WiIH HaJl MOPEM.
s cyxonymuoti mpaccowt.

JIst cyXOIyTHOW Tpacchl HANPSLKEHHOCTh Tons Ha Tpedbyemom paccrossuuu d km s 0 < hy < 10 m
pacCUMUTHIBAETCS C UCTIOIB30BAHUEM YPaBHEHMUS:

E=E,u + 010 (E;—E,eo) 1b(MkB/m), 9)

re:
E,ero = Eig +0,5(Cp 000+ ChlneglO) nb(MxB/m) (9a)
Clo20=E10—Ezp ab (9b)

Chinegio: momnpaBka Chi B paccuutanHoi B 1b ¢opmyiie (12), cogeprxaineiicss B myHkTe 4.3, HIXKe,
Ha TpebyemoM paccrosiauu i hy = —10 wm;

Eiou Exo: nHanpsoxkenHoctu monst B Ab(MkB/M), paccunTanHble coriacHO MyHKTy 4.1, Bbllle,
Ha Tpedyemom pacctosiauu s hy = 10 M u hy = 20 M, COOTBETCTBEHHO.

Cnexyer uMeTh B BUY, 4TO 1onpaBKH Ci020 ¥ Chinegio JOIKHBI CTPEMUTBCS K OTPHIATEIBHBIM BETHYMHAM.



Pex. MCJ-R P.1546-5 35

s mopckoil mpaccul.

CremyeT OTMETHTh, YTO JUIS MOPCKOW Tpacchl hy He momkHa ObITh MeHbie | M. [yt 3TOH TPOIETyphI
TpeOyeTcs pacCTOSTHUE, ITPH KOTOPOM Tpacca UMEET CBOOOIHOE OT MPENATCTBUH nmpocTpaHcTBO B 0,6 mepBoii
30HBI DPEHEIsI OT MOBEPXHOCTH MOPSL. DTO 3a/1a€TCs YpaBHCHUEM:

Dy = Dyg(f, hy,10) KM, (10a)
rae f — HomuHanbHas yacrtora (MI'), a pyHkums Dos onpenenena B . 15.

Ecnu d > Dpi, TO Hy’KHO Tak)Ke pacCudTaTh PacCTOSHHUE MPOcBeTa, cocrapistoniee 0,6 30Hb1 Dpenens, s
MOPCKOW Tpacchl TIPU BBICOTE TMEpeaaroileil/0a3oBoii anHTeHHb 20 M, KOTOPOE OMpENeNnseTcsl CIeAYIOMNM
obpazoM:

D, = Dys(f, 20,10) KM. (10b)

Torna HampsDKEHHOCTH MOJsE Uit Tpebyemoro paccrosiius 0 u 3HadeHHs hi ompemenseTcs Clieayronmm
oOpa3zom:

E = Epax nb(MxB/m) TUIsL d < Dm (11a)

=Epy =(Epyo — Epm) log(d/Dy,)/log(D,,/D,;) ab(MkB/m) nas Dni< d < Dy (11b)

=E'1-F)+E"F nb(MxB/m) TUTsL d > D,,, (11c)
rae:
Emax: MakcHMMajgbHOE 3HAYCHHME HAINPSDKEHHOCTH IO JUId TPeOyeMOoro pacCTOSHUS,
ompeesaeMoe B 11. 2;
Epni:  Emax amst paccTosiHus Dhi B COOTBETCTBUH C 1. 2;
Epz:  E1o(D2o) + (E20(D20) — E10(D20)) log (hi/10)/1og (20/10);
Eiw(x): wmampsbkenHocTh mouist uist 1= 10 M, MHTEpIIOTMPOBaHHAS ISl PACCTOSIHUS X;
Ex (X):  HanpspkeHHOCTH 1oJst 71t h1 = 20 M, HHTEPIIOIMPOBAHHAS TS PACCTOSIHUS X;
E':  Euo(d) + (E20(d) — E1o(d)) log (h:/10)/log (20/10);
E": HanpssKeHHOCTB TOJIS TS pacCTOSTHUS O, pacCYMTaHHas ¢ MOMOIIBI0 ypaBHeHuS (9);
Fs: (d—-D2x)/d.
4.3 OTpunarenbHble 3Ha4eHUs BHICOTHI NePenaroleii/0a30B0ii aHTEeHHBI, /1

It CyXOmyTHBIX Tpacc 3¢¢eKTHBHAsS BBICOTA IMEepPeAaroNieii/0a30Boi aHTEHHBI, Nef, MOXXET HMETH
OTpHLIATENIbHOE 3HAYEHHUE, TIOCKOJBKY €€ IMOJY4aloT Ha OCHOBE CpPEIHEH BBICOTHI peibeda MECTHOCTH Ha
paccrosiausix 3—15 km. TTostomy hi MOKeT oKa3aThCs OTpHUIIATEIBHONU. B 3TOM Cilydae ciieayer y4uThIBaTh
BIIMSIHUE TUPPAKIIUH, BBI3BIBAEMOM OM3IICKALIMMHU €CTECTBEHHBIMH MTPETISITCTBUSMH.

IMpouierypa Uit OTPUIATEIbHBIX 3HAYEHHUI N1 COCTOMT B MOJNyYeHHH 3HAYCHMS HAMPSHKEHHOCTH TIOJIS IS
h1 = 0, kax ommcano B 1. 4.2, u mobasnennn nonpaBku Chi, PACCUUTHIBAEMON MTPUBEAEHHBIM HIKE CITOCOOOM.

Bnusinne nudpakiuMoOHHBIX MOTEPh YYUTHIBAETCS C MOMOIIBIO mompaBku, Chi, KoTopas ompenensercs B
cilyyasx a) ¥ b) cieayromum oopasom:

a) B cnyuae, ecnmu 0aza gaHHBIX O pelbedpe MECTHOCTH MMEETCS, & MOTEHUIUAIbHAsi BO3MOKHOCTb
nepeaoMa KpHBOW mpu repexone BOMu3u hy= 0 He MMeeT 3HAYCHUs MMPU MPUMEHEHHH JaHHOM
PexoMeHnganum, TO yroy MpoCcBETa MECTHOCTH Oef1 OT Mepearoeii/6a30Boii aHTEHHBI HE00XO0IMMO
paccUnTBIBATh KaK yroJl MecTa AJIsl JINHUHU, KOTOopas Kak pa3 MPOXOJUT, HE 3a/1eBasi BCE MPENATCTBHS
Ha MECTHOCTH Ha pacCTOSHUM A0 15 KM OT mepenaromieii/0a3oBoil aHTEHHBI B HaNpaBICHUH
MIPUEMHOM/TIOIBM)KHOM aHTEHHBI (HO HE MPOXOAMT 3a Hee). DTOT yroJl MPOCBeTa, KOTOPBIH JTOJIKEH
UMETh IOJIOKHUTEIBHOE 3HAYCHNUE, CIIEYET HCIOIh30BaTh BMECTO Oia B ypaBHeHUH (32¢) B MeTO/Ie
MIONIPAaBKH Ha YroJI TIPOCBETa MECTHOCTH, MpHBEJCHHOM B II. 11, uTo0bI momy4unuts Chig. Cremyer
UMETH B BUJY, YTO IPUMEHEHHUE ITOI'0 METO/1a MOKET PHUBECTH K IEPEIOMY KPHUBOM HANPSKEHHOCTH
nostst ipu nepexoze Boim3u hy = 0.
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B cnyuae, ecnu 6a3a JaHHBIX O pebede MECTHOCTH OTCYTCTBYET, MM €CiIM 0a3a JaHHBIX O peabede
MECTHOCTH MMEETCSI, HO JAHHBIA METOJ HE JIOJDKEH MPHUBECTH K MIEPEIOMY KPUBOH HATPSKEHHOCTH
noJst pH mepexoe Bomusu hy = 0, To (MoI0KUTENbHBIN) 3()()EKTUBHBIN Yro MPOCBETa MECTHOCTH
Ocfrz MOXKHO PACCUUTATH B MIPEAMOIIOKEHUN HATUYMS TPETSITCTBUS BHICOTOM N1 Ha paccTOsTHUN 9 KM
OT Tiepenaronieii/0a3oBoii anTeHHbl. ClIeyeT OTMETHTh, YTO 3TOT METOJ| HCIOIb3YETCs IS TPACC
mo00M JUTMHBI, Jaxe eclid OHW Kopodye 9 kM. JIpyruUmMu ClOBaMH, MECTHOCTh CUHUTAIOT
MPUOM3UTEIILHO COOTBETCTBYIONIEH HEpaBHOMEPHOMY KIMHY Ha paccrosHuu 3—-15kM ot
nepeaaronieli/0a30Boll aHTeHHBI, CpeHee 3HaueHWe /I KOTOpPOro IONydaeTcss mpu 9 kM, Kak
MOKa3aHO Ha pHUCyHKe 25. DTOT METOJ He TaK SBHO YYHTHIBACT W3MEHEHHsS penbeda, 3aTo
TrapaHTUPYET TaKXKe OTCYTCTBHE IMEpesioMa KPUBOW HANPSKCHHOCTH TOJIS TPU TEPEeXojie BOIH3H
h; = 0. TTonpaBka, koTopas 100ABIAETCS K HANPSKEHHOCTH OIS B 9TOM CJIydae, PACCUUTHIBACTCS 1O
CIIEJYIOIIEMY YPaBHEHUIO:

C,, =6,03—J(v) 1B, (12)

Iv) = [6,9 + 20|og(,/(v —01)% +1+v-— o,1ﬂ npu v > —0,7806 (12a)

J(v) =0, unaue (12b)
v =K, 02 (12¢)
eeﬁ , =arctan ¢h, /9 000) rpaaycsl (12d)
Ky= 1,35 g 100 MI'g
Ky= 3,31 g 600 MI '
Ky = 6,00 s 2000 MI 1.
PUCYHOK 25

JddexTUBHBI yroJ npocsera s < 0

Tepenaromias/ -
0OasoBas aHTEHHA f \J

3 KM 9 kM 15 km

Oy 2 (EeKTHBHBII YION IPOCBETa MECTHOCTH (O3 UTHBHBIIH )
h;: wucnons3oBanHas B pacueTax BHICOTA TEpeIArOIe/

0a30BOi AHTEHHBI
P.1546-25

DTy NonpaBKy, 3HAYCHUE KOTOPOH BCerla MEHbIIE HYJIs, JOOABISAIOT K 3HAYCHHIO HANPSKEHHOCTH ITOJIS,
nosyuernomy st hy = 0.
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5 I/IHTepHOJIﬂIII/IH HAIIPAKCHHOCTH ITOJIAA B 3ABUCUMOCTH OT PAaCCTOAHUSA

Ha pucynkax 1-24 moka3zaHbl rpaguki 3aBUCHMOCTH HAMPSDKEHHOCTHU TIOJIST OT paccTosiHus d B n1uana3oHe
1-1000 kM. He TpeOyeTcs HUKAKOH WHTEPIIONAINHN TSI PACCTOSHHUS, €CIIM 3HAYCHUS HANPSHKEHHOCTH TIOJIS
CUMTBIBAIOTCSI HETIOCPEACTBEHHO MO 3TUM rpadukam. sl MOBBIMICHUS TOYHOCTH W JUIS MPEAOCTaBIICHUS
BO3MOXHOCTH HCIIOJIH30BaHSI KOMITBIOTEPA JIJISl PACUYETOB 3HAYCHUS HATIPSKCHHOCTH TIOJIS CIIETyeT MOTyYaTh
U3 COOTBETCTBYIOMUX Ta0uIl (cM. 11. 3 [Tpunoxenust 1). B aTom cityuae, eciu TobKO d HE COBIAIACT C OJJHUM
U3 Ta0ynMpOBaHHBIX paccTosHui (Tabnuna 1), HanpsbkeHHOCTH nons E (nb(MxB/M)) HeoOXxomumo nruHEHHO
WHTEPIIONINPOBATH M0 JIOTapru(My PACCTOSHHS C TOMOILBIO CIEAYIOMIETO YPaBHEHUSI:

E= Einf + (Esup - Einf ) Iog(d /dinf )/ Iog(dsup/dinf) I[B(MKB/M): (13)

rue:
d:  paccrosHEe, U KOTOPOTrO TPEOYETCst POTHO3;
din:  GmmKaiiliee pacCTOSHYE 110 TabiuIe, MeHbInee deM d;
dsup:  Omokaiiiee paccTosHue mo Tabnuile, bonbinee yem d;
Ein:  3HaYeHHe HANPSHKEHHOCTH 1OJIst IS Cin;

Eswp:  3HauUCHME HANPSHKEHHOCTH TOJIS IS Usyp.

Hacrosmas Pekomennanus He nelictBurensHa uis 3HadeHui d oonbime 1000 kM.

6 I/IHTepHO.HﬂIII/IH H IKCTPANOJANUA HANIPAKEHHOCTH I10JIS B 3aBUCUMOCTH OT 4aCTOThI

3HavYeHUs] HANIPSHKCHHOCTH TMOJIS [Tl TpeOyeMoii 4acTOThI CIeyeT MoNydaTh MyTeM UHTEPIIONSIHA MEXIy
3HAYEHUSAMH JJ1s1 HOMUHAIBHBIX yacToT B 100, 600 u 2000 MI'n. Jns yactot Huxke 100 MI'm unu BbIie
2000 MI'm mHTEpHONAIMS HODKHA OBITh 3aMEHEHa JKCTPANOJSIIHEed OT JABYX CaMbIX ONHM3KHUX 3HAUYEHUH
HOMUHAITBHON 4acTOThI. [J1s1 GOJBITMHCTBA TPACC MOYKHO UCTIOIB30BATh HHTEPIIOISIIHIO HITH SKCTPATIONISLIUIO
Jorapuma 4acToThl, HO JJIi HEKOTOPBIX MOPCKMX Tpacc, korma Tpebyemas vacrora Hipke 100 MIm,
HEO0XOIMMO HCIIOIb30BATh IPYTOd METOI.

J1a cyXOIMyTHBIX Tpacc WM JJII MOPCKHX Tpacc, eciiu Tpedyemas dactorta Bbime 100 MI'm, tpeGyemas
HAaIpsHKEHHOCTH ouist E paccunTeiBaeTcs cinemyomum oopazoMm:

E= Einf + (Esup - Einf ) |Og(f / finf)/log( fsup/ finf) I[B(MKB/M): (14)

i (8

f: wacrora, 1t KoTOpO# Tpedyercst mporuo3 (MI'm);

finr:  HKHAS HOMHHATBHAs 4yactoTa (100 MI'm mpu f < 600 MI'l, B mpOTHBHOM ciiydae
600 MI'm);

fswp:  BepxHsisi HoMuHadbHAs vactora (600 MI' mpu f < 600 MI', B mpOTHBHOM Cliydae
2000 MTI'm);

Eini:  3Ha4YeHHe HANPsHKEHHOCTH OISt 1St finf;

Eswp:  3HaYCHHWE HANPSHKEHHOCTH JUIA fsyp.

HanpspkeHHOCTS OIS, IOy YaroIascsi Ipy 3KCTPAIONSIKuU A1 yacToTh! Beiie 2000 MI', nomkHa ObITh U
HEOOXOIMMOCTH OrpaHUYEHA TaK, YTOObI OHA HE MPEBhINIalia MAKCHMAIILHOT'O 3HAYEHUSI, IPUBEJICHHOTO B II. 2.

s Mopckux Tpacc ¢ TpeOyemoii yactoroii Menbiie 100 MI'i cnepyer ucnonb3oBarh APYrol METOJ Ha
OCHOBE JITMHBI Tpacchl, sl kotopoit 0,6 mepBoii 30Hb DpeHens kak pa3 CBOOOAHO OT MPEMATCTBHHA Ha
MTOBEPXHOCTH MOPsI. MeTo 1 MpHOIM3UTENFHOTO pacyeTa 3TOr0 PACCTOSIHUAA ITpUBeeH B 1. 17.

3TOT APyroit MeTo1 He0OXOIMMO HCIIONB30BaTh, €CIIH BBITTOIHAIOTCS BCE U3 MIEPEUNCIICHHBIX HIKE YCIOBHI:
- Tpacca siBisieTcst MOPCKOA.

— Tpebyemas yactorta Hrxe 100 MIw.
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- TpebyemMoe paccTOsSHHE MEHBIIIE PACCTOSIHUSI, MPU KOTOPOM MOpPCKash Tpacca MMEET MPOCBET B
0,6 30ub1 ®penens Ha gyactote 600 MI'1, 3amaBaemsbiii ¢ momoribio Deg(600, hi, 10), kak ykazano
B 17.

Ecnu He BeImoNHsETCS J1I000€ U3 MPUBEICHHBIX BBIIIE YCIOBUH, CIEAYET HCIIOJIb30BaTh CTAHIAPTHBIA METO/T
WHTEPIIOIAINY TN SKCTPATIOJISIINH, OTIpeIessieMblil ypapHeHneM (14).

Ecnu BBIMONMHSIOTCS BCE NMPHBEICHHBIC BBIIIE YCIOBHS, TO TpeOyemas HampsOKEeHHOCTh IOJS JIOJDKHA
PACCUHMTHIBATBCS CIIEAYIOIIUM 00pa3oM:

E = Epax nb(MkB/m) s d<ds (15a)
=Eg +(Eq,,, —Eq,)10g(d/d¢)/log(dgg/d ) ab(MxB/m) o d>dy, (15b)
rre:
Ema: MakcuMaJbHOE 3HAUCHHWE HAINPSHKEHHOCTH TOJIs Ha TpeOyeMOM pacCTOSHHH B
COOTBETCTBHH C II. 2;
Edf: MAaKCUMAJIbHOC 3HAYCHHEC HAIPSKCHHOCTH I10JI1 Ha PacCTOAHHUU df B COOTBCTCTBUU
CIL 2;
deoo:  paccrosiHMe, Ha KOTOPOM Tpacca uMeeT mpocBeT B 0,6 30HbI DpeHens Ha 4acToTe
600 MI'11 1 koTopoe paccuntbiBaercs kak Dos(600, h1, 10) B coorBeTcTBHM € 1. 17;
di.  paccrosiHEe, Ha KOTOPOM Tpacca uMeeT npocseT B 0,6 30HbI PpeHerst Ha TpebyeMoit
4yacToTe U KoTopoe paccuntbiBaetcs kak Dos(f, h1, 10) B coorBercTBUM € 1. 17;
Edgyy:  HATIPSIKEHHOCTH MOJIS HA PACCTOSAHUH Uoo M HA TPEOYEMOI YacToTe, pacCuMThiBacMast
¢ momo1bio ypasaenus (14).
7 HHTepnonsinmus HANPSIKEHHOCTH MOJIsI B 3aBUCMMOCTH OT NMPOLIEHTA BPeMeHH

3Ha4YeHUs HAPSHKEHHOCTH MOJIS U1 3a1aHHOT'O MPOLeHTa BpeMeHu Mexay 1% u 50% BpemMeHu Heo0X0auMo
pacCUUTHIBATh ITyTEM HMHTEPIIONSIMA MEXIYy HOMHUHAJIBHBIMU 3HadeHUsMU i 1% u 10% wim mexmy
HOMUHaNbHBIMU 3HaueHUAMHU 151 10% 1 50% BpeMeHu ¢ TOMOUIBIO CIEAYIOLIEr0 YPaBHEHHUS:

E= Esup(Qinf _Qt)/(Qinf _qup) + Einf (Qt _qup) /(Qinf _qup) I[B(MKB/M): (16)

re:
t:  mpoueHT BpeMeHH, sl KOTOPOTro TpeOyeTcs: MPOTHO3;
tin:  HWOKHUH HOMHMHAJIBHBIN MPOLICHT BPEMEHH;

tsup:  BEPXHMI HOMUHAJIBHBINA IIPOLIEHT BPEMEHU;

Q= Qi (t/100);
Qint = Qi (tinr/100);
Qsup = Qi (tsup/100);
Eint:  3HaueHME HANPSYKEHHOCTH MOJIS JUIS IPOLEHTA BPEMEHH tint;

Eswp:  3HaueHME HANPSLKEHHOCTH TIOJIS 7Sl TPOLIEHTa BPEMEHH lsyp,
rre Qi (X) — oOpartHas pononHUTENbHAS QYHKIUS KyMYJISTHBHOTO HOPMAJILHOTO PACIIpEIeIICHUSI.

Hacrosimiass PexoMenpanusi nedcTBUTENbHA Il 3HAYEHUW HANPSKEHHOCTU MOJIsl, MPEBBIIIAEMBIX TOJBKO
B TCUCHHE TPOLICHTOB BpeMeHW B jauanazoHe 1-50%. WMutepmonmsmus 3a mpenenamu auanasona 1-50%
BpEMEHU HEMPUMEHUMA.

[MpuommxenHoe npencrasienue pynkuuu Q; (X) mpuseaeHo B 1. 16 Hmke.



Pex. MCJ-R P.1546-5 39

TABJIUILIA 1
3HaveHHUsl paccTosiHUS (KM), HCIOJIb30BAHHBIE B TA0IMIIAX HANPSIKEHHOCTH MOJIS
1 14 55 140 375 700
2 15 60 150 400 725
3 16 65 160 425 750
4 17 70 170 450 775
5 18 75 180 475 800
6 19 80 190 500 825
7 20 85 200 525 850
8 25 90 225 550 875
9 30 95 250 575 900
10 35 100 275 600 925
11 40 110 300 625 950
12 45 120 325 650 975
13 50 130 350 675 1000
8 CMeniaHHbIE TPACChI

B mpuBeneHHOM HWKE OMHMCAHWH METOJa Ul CMEIIAHHBIX TpacC HCMONb3YIOTCA Ejand(d) u Esea(d) must
0003HAYCHUSI HANPSDKEHHOCTH IOl Ha paccTosHud O OT mepesarolieii/6a3oBoil  aHTEHHBI TIPH
pENpe3eHTaTHBHON BBICOTE MECTHBIX MPEMSTCTBUN Ha MPUEMHOW/TIOBIKHON aHTeHHE, Ro, I TOIHOCTHIO
CYXOIYTHBIX M IIOJHOCTBIO MOPCKHX Tpacc, COOTBETCTBEHHO, C HHTEPIOJSIIMEH/3KCTpAoONsIuel MpH
HEOOXOMMOCTH T10 BBICOTE Nepeaaroiieii/ 6a30Boii aHTeHHBI N1, 4aCTOTE U MPOIIEHTY BPEMEHH.

JInst onpeneneHusl HAIPSHKEHHOCTH TMOJISE JUIS JIFOOOM CMEIIAHHOM TPacChl C CYXOIMYTHBIMH M MOPCKHMH
y4acTKaMH CJIEyeT BBIIOJHUTh NPUBEICHHBIE HIDKE ard. Ecim Tpacca 0JIHOBPEMEHHO BKIIFOUAET YYaCTKH
XOJIOJTHOTO M TEIIOr0 MOpsi, Jutst pacyeta Esea(d) creayer ncnosb30BaTh KpUBbIE TS TEMIOTO MOPsi. 3HAUCHHUE
h1 HEOOX0IMMO pacCUUTHIBATH B COOTBETCTBHU C 1. 3 TIpHIIOkKEHUst 5, MPUHUMAs BHICOTY ITOBEPXHOCTH MOPSI
Tak, KaK 9To fejaercst A cyin. OObIYHO 3T0 3HaueHue N1 MCToaB3YIOT KaK I Ejang (d), Tak 1 1wt Esea(d).
OmuHako nipu hi MeHbIe 3 M €ro cieayer Mmo-npekHeMy HCHONIb30BaTh IS Ejand(d), HO st Esea(d) Hamo
HCIIONB30BATh 3HAYEHUE 3 M.

HamnpsoxeHHOCTD OIS 17151 CMEIIAaHHOU TPacchl, E, onpenenseTcs clieyronmM BeIpaKeHIEM:

E =(1—A) Ejand (drotar )+ A-Esea (drotar) 17)
¢ K03(pPHUIIMEHTOM UHTEPIOJSAIMHY JUISI CMEIIAHHOW TPAacChl A, OIIPEISIISIEMbIM CIICIYIOIIMM 00pa3oM:
A=Ay (Fea)” (18)

riae Fsea — moms Tpaccel Hag MopeM, a Ag (Fsea) — 6a30BBI# K03 DHUITHEHT MHTEPIIONSINY, TIPUBEIECHHBIN Ha
pucyHKe 26 U TIpe/ICTaBICHHBIA YpaBHECHUEM:

Ab(Fsea)zl_(l_ Fsea)Z/a' (19)

\% PaCCUMTBIBACTCS C IIOMOIIBIO BBIPAXKCHMS

V =max 10,104+ -2 (20)
40,0

A= Esea(dtotal) = Elgna(dtotar) (21)
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Creoyrowuii mexcm, 6nioms 00 ypasnerus (26), omnocumes k Memooy npocHO3UpOSanus pacnpoCcmpaHeHus.,
ymeepacoenHomy monvko Peecuonanvhotl koughepenyueii paouoceizu PKP-06, a He Kk Hacmosauell
Pexomenoauyuu.

JlaHHOE PYKOBOJICTBO 3aBepllacT OOCYXKIEHHE MeToJa Uil CMEHIaHHBIX Tpacc, MCHOJIb3YIOMIEero 0a30Bble
KpUBEIE, IpUBeicHHBIC B [Ipunokenusx 2—4. OqHaKo COOTBETCTBYOIIUH THUIT MPUOPEKHOM MOJIOCHI Ha KapTax
paiioHOB MPUOPEKHON 30HKI, TPEICTABICHHBIX Ha KapTe Mupa MCO B iudporoit popme (IDWM), He cnexyet
HCTOJIKOBBIBATH B KAYECTBE 30H MPUOPEIKHOH MOJIOCH B CIIEAYIOIIEM KOHTEKCTE.

MeTton JUis CMEUIAHHBIX Tpacc, MPUBEACHHBIN B ypaBHeHUH (17), Hocut oOmui xapakrep. Ero moxHO
MPUMEHSITh TAKXKE K CITydasiM, KOT1a CEMEUCTBA KPUBBIX HAMPSHKEHHOCTH OIS ONPE/ICIICHBI JUTsl PA3HBIX 30H
pacnpoctpanenus. (Hampumep, pasiudHble 30HBI pAaCIPOCTPAHCHUS MOXKHO ObUIO OBl TOYHO OTIPEICIHTH
IyTeM BHECCHUS M3MCHCHUI B 0a30BbIC KPUBBIC HANPSIKCHHOCTH T10JIA, IPUBeIeHHbBIC B [Ipunoxenusx 24,
KCIIOJIb30BaB METOJI, MPEACTaBICHHbIN B [Ipunoxenun 7, Wiy MHOM albTEPHATUBHBIA METOJ| ONPEICICHUS
30H, HaIllpUMeEp TOT, KOTOPBIH ObLT Mcoias3oBaH B Cornmamennn GE06. DT paznuvHbe ONpeaeIeHus 30H,
BEPOSTHO, MOT'YT BKJIFOUATh 30HBI IPUOPEKHOM MOJIOCHI, OJTHAKO OHH ONPECICHBI B KAYECTBE OTJCIBHBIX 30H
pacnpoCcTpaHeHHS C YCIOBUSIMHU PACIPOCTPaHEHHS, KOTOPBIC OOJIBIIE MOAXOIAT NIl MOPCKUX TPACC, YeM IS
CYXONyTHBIX.) Ecni k TOMy e HEOOXOJMMO PacCUUTATh HAMPSHKCHHOCTh IMOJIS JII CMEIIAHHON TpPacchl,
nepeceKaroleil 1Be win 0ojiee paslUYHBIC 30HBI PACTIPOCTPAHEHHS, TO PEKOMEHIYETCS HCIOJIb30BaTh
CIIEAYIOMINN METOJI [Tl CMEIIAaHHOW TPACCHI:

a) JUISL BCEX 4acTOT M BCEX MPOIEHTOB BPEMEHM INPH TAKUX COUYETAHMUAX 30H PACIPOCTpaHEHUs, MpU
KOTOPBIX HET TIEPEX0J0B MEXKLy CYLICH U MOPEM HITU CyIIEH U MPUOPEKHOM TOJI0COH, HCTIONb3YeTCS
MIpUBEJIEHHAs HIKE MPOLEAypa pacueTa HalpsHKEHHOCTH OIS

dj

E=) Ej (diotar) » (22)
i Ytotal
rje:
E: HANPsHKEHHOCTH MO U CMeIIaHHoM Tpacchl (1b(MxB/Mm));
E; (dtota,): HANpPsHKEHHOCTh TIOJIS JUTS TPAacChl B 30HE |, PaBHOW MO JJTHHE CMEIIAHHOW Tpacce
(nb(MkB/m));
dj: anuHa Tpacce B 30He i
Oia):  JUTHHA BCEH TPACCHI,

b) JUTSL BCEX YacTOT M BCEX MPOIEHTOB BPEMEHHM INPH TAKHX COUYETAHHAX 30H PACHPOCTPAHEHWS, MPH
KOTOPBIX MMEETCSl TOJBKO OJIHA KaTeropus PaclpoCTPaHEHHUS IO CYXOIyTHOMY YYacTKy M OJIHA
KaTErOpHs pacIpoCTpaHEH s B MOPCKOM MK B OeperoBoii 30He, MCIOIL3yeTCs ypaBHeHue (22);

C) JUIsE BCEX YacTOT M BCEX IPOICHTOB BPEMEHU IPH TaKUX COYCTAHUSAX TPEX WM 00jee 30H
pacipoCTpaHEeHUs, B KOTOPBIX UMEETCS TOJIKO OJ[HA TPaHHIA MEKIY CYIISH U MOPEM WIIH MEXIY
cymieil u OeperoBoi 30HOM, MCIIONB3YeTCsl IPUBEICHHAS HIUXKE MPOIIeypa pacieTa HalpsHKeHHOCTH
TOJIS:

n Ns
ZdiEland,i zdjEseavJ’
i i=1
E=(@1-A). 2 — +A. 2 (23)
dIT dsT
re:
E: HanpsykeHHOCTB MOJIS ISl cMelIaHHOH Tpacchl (1b(MkB/M));

Ejandi:  HampsOKEHHOCTH TMOJIS TSI CYXOIyTHOTO ydYacTKa TPacChl i, PaBHOTO IO JUTHHE
CMeManHo# tpacce, i = 1, ..., Ni; Nj paBHO YHCIYy TMEPECEKAEMBIX CYXOIYTHBIX 30H
(nb(MxB/m));

Eseaji  HaNpsOKEHHOCTD TIOJS TS MOPCKOTO M MTPHOPEKHOTO YUACTKOB TPACCHI j, PABHOTO 10
JUITMHE CMEIIaHHOW Tpacce, j = 1, ..., N} Ns paBHO YHCITy TEPECEKaeMBbIX MOPCKHUX U

OeperoBbix 30H (1b(MKB/M));
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A: xo3ddunmenT uHTepnosuMy, npuBeAcHHb B 1. 8.1 [punoxenus 5 (orMeTum, 4TO
d
" 107151 TPacchl, HPOXOJIAILEH Hal MOpeM" pacCUUTHIBACTCA KaK —1— );
total
di, dj; TMHA Tpacchl B 30HAX i, J;
n
dit: JUTHHA BCEro CYXOITyTHOTO y4acTKa TPAacChl = Z d;;
i=1
nS
dst: 00mIas JUIMHA MOPCKOTO ¥ NPHOPEKHOTO YU4aCTKOB TPACCHI = Zd i
=1
Oiora): JUIMHA BCei Tpacchl pactpocTpaHeHus = d; + dqr.
8.1 Koxppuuuent unrepmossiumm A A CMELIAHHOW Tpacchbl, NMPUMEHUMBIH [JIsl MeTO]a,

KOTOpHIii 0611 yTBep:xaeH PKP-06

HcnoneayroTcs cnemyromnye 0003HaYeHNS:

Ns:  oOIiee 4ucao MOPCKUX U OEPETrOBBIX 30H;
N:  HOMep MOPCKOH mim OeperoBoii 30HbI Tpacce; N =1, 2, ..., N;;
M. oOree 4rcIo CyXOIyTHBIX 30H;
M:  HOMEp CyXOIyTHOU 30HKI Tpacchl; M =1, 2, ..., M;;
dsn:  paccrosiHHE, MPOXOAMMOE B MOPCKOM MM OEperoBoi 30ue N (KkM);
dim:  paccrosiHHe, IPOXOAUMOE B CYXOIyTHOM 30HE M (KM).
Torga:
N S
dg7 = Zd sn . OOIIas AJIMHA MPOXOJUMBIX MOPCKUX M MPUOPEKHBIX YYaCTKOB TPACCHI (24a)
n=1
M |
dit = Z djm: oOlIas AIMHA TPOXOAUMBIX CYXOIYTHBIX Y4aCTKOB TPACCHI (24b)
m=1
d; =d; +d;;:  AnIMHA BCel Tpacchl pacipOCTpaHEHUs. (24c)

Heo6xoaumel ciemyroniye 3HauYeHUsT HAPsDKEHHOCTH TIOJIS:

Esn (dtotal) .

Elm(dtotal):

3HaueHHe HampsbkeHHocTH moisi (Ab(MkB/M)) 1ist pacctosiHust O, KOTOpOE
MIpeJIoJIaraeTcsl HaxXoAAIIMMCS [IEIMKOM B MOPCKOM M OeperoBoii 3o0He Tuma N;

3HaueHUe HampsbkeHHocTH moisi (Ab(MkB/M)) 1ist pacctosiHust O, KOTOpOE
MPEIoaraeTcsi HaxXoIAIUMCS ETUKOM B CyXOIyTHOM 30HO# THIa M.
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Koodpuuuent nnrepnonsuun’, A, 3anaercs ypasnenusmu (18)—(20), Ho korya m10y1s Tpacchl MPOXOIUT Ha
MopeM, Fsea, Kak moka3ano Ha pucynke 26 u B ypaBuenuu (18), kotopast onpezensercs ypaBHeHHEM
d
Foea =", (25)

dtotal

A, ucrionb3yemas B ypaBueruu (20), Terneppb onpenesseTcs CIeAyOIUM BbIpaKEHHEM:

N, d M, d
A= Esn(dtotal)di - z Eim (dtotal) —in (26)
sT m=1

m
o dir

>

Ha pucynke 26 npuseseH Ao (Fsea,), KOTOPBIil MPUMEHHM JIJIsl BCEX MPOIICHTOB BPEMEHHU.

PHUCYHOK 26

Ba3oBblii k03¢ dunenT nHepnoasiuuu, Ao,
JJI51 CMeIIAHHOli Tpaccehl pacnpocTpaHeHus

]
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Jlotst Tpacchl, mpoxosieit Hagx MopeM , Fge

P.1546-26

Okonyanue meKcma, OMHOCAWE20CS K Memody NPOSHO3UPOBAHUS PACNPOCMPAHEHUS, YMEEPHCOEHHOMY
monvko Pezuonanvroii kougepenyueti paouocsszu PKP-06.

1 Ko>h¢uumenT uHTeproNsIMy IPUTOIEH A1 BCEX 4acTOT M BCEX TPOIEHTOB BpeMeHH. Heo6X0MMO OTMETHTS, UTO
MHTEPIOJIANNS TPUMEHSIETCS TOJIBKO K:
—  CMEIIaHHBIM MOPCKHM H CYXOITyTHBIM TpaccaMm;
—  CMEMaHHBIM IIPHOPEKHBIM U CyXOMyTHBIM Tpaccam;
— K CMEUIaHHBIM CYXOITyTHBIM M (MOPCKUM + IMPHOPEKHBIM) TPAcCcaM,
HO HE K:
—  COYETaHWIO CYXOITyTHBIX TPacc;
— WM JIIOOBIM COYETAHUAM MOPCKHUX H/UITH TPHUOPEKHBIX TPACC.



Pex. MCJ-R P.1546-5 43

9 ITonpaBka Ha BBICOTY NIPMEMHON/TIOABHAKHON aHTEHHBI

3HaueHUs] HAIPSDKEHHOCTH TIONsI, JaBaeMble KPWUBBIMH JJISI CYXOIMYTHBIX TPacC W COOTBETCTBYIOIIMMU
TaOJIUIIaMH B HacTOSIICH PexoMeHmanny, mpeHa3HadeHbl JUTsl STATOHHOHN MPHUEMHOM/TIOIBHYKHOM aHTCHHEI ¢
BBICOTOM, pPAaBHOM HJTU BHIIIIE BEICOTHI HA3EMHOT'O IIOKPOBA BOKPYT IPUEMHOM/TIOABMIKHOM aHTeHHBI, R, 1 10 M.
[Ipumepamu STaIOHHOH BBICOTHI MOTYT CITYHTH 20 M JUII TOPOACKOTO paiioHa, 30 M I TOPOACKOTO paiioHa
IJTOTHOM 3acTpoku w1 10 M I IpUTOpPOIHOTO paiioHa. [ MOPCKHUX Tpacc HOMHHAJIBHBIM 3HadeHHEM R:
siBisieTcst 10 m.

Ecnu npueMHas/moaBuKHAsS aHTCHHA HAXOIUTCS Ha CYIIE, TO TIPEXJe BCErO HAI0 y4YeCTh YroJl Mecrta
MaIaoNIero Jyva MmyTeM pacyeta MOTU(PHUIIMPOBAHHOMN BBICOTHI PEPE3CHTATHBHOTO MECTHOTO MPETSITCTBUS
R2' (M), omipeensieMolt CIIEAYIONTIM BBIPKEHHUEM:

R} = (1000dR, —15h,)/(1000d —15) M, 27)

rae h; u Ry BeIpakeHbI B M, a TOpU3OHTalbHOE paccTosiuue d — B kM. Penpe3eHTaTuBHAs BHICOTA MECTHOTO
npensaTcTBUsl Ry’ paccumteiBaeTcsi TakuM 00pa3oM, YTO MPEACTaBIsIET ATAJOHHYIO TOYKY BBICOTHI IS
[IPUEMHHKA, PACTIOJIOKEHHOTO Ha PACCTOSHUM 15 M 3a IPEesITCTBUEM Ha IIYTH CKOJIB3SIIET0 NaJACHUs JTy4a OT
nepeaaTyrKa.

PenpesenTaruBHast BeicoTa Ry’ mpecTaBisieT 3TATOHHYIO BEICOTY, HAa KOTOPOHM MMPUEMHHK OYIET HCIBITHIBATH
BO3JIeiicTBHE CKoub3siero naaenus (v = 0).

Heobxoaumo otMeTuTh, uto R2' ~ Ry ipu hy < 6,5d + Ro.
[Tpu HEeoOxoaMMOCTH 3HaUeHrE R2' TOMKHO OBITH OTPaHUYEHO TaK, YTOOBI OHO OBLIO HE MEHbIIE | M.

Ecnmm mpueMHas/monBMKHAsS aHTEHHAa HAXOIUTCS B TOPOJCKOM paioHe, TO TOTAa MOMpaBKa 3amaeTcs
CIIETYFOINM BBIPAKCHUEM:

IMTompaBka =6,03—J (V) b mis <Ry (28a)
=K, log(h, /R}) b mis ha>RY, (28b)

rae J(v) onpenesiercs ypaBHenueM (12a),

u
v = Koy it Bowez (280)

hyir, = R =2 M (28d)

Oqu, = arctanfy, /27) rpaychl (28e)

Kn2 = 3,2+6,2log (f) (28f)

Koo = 0,0108/f (28g)

f: wacrora (MI'm).

B ropojckom paiione B ciry4dasx, koraa Ry’ mensime 10 M, monpaeka, 3agaBaeMas ypasHeHneM (28a) wu (28b),
noipkHa ObITh yMeHbleHa Ha Knz 10g(10/R2).

Korna mpueMHas/moiBuKHasi aHTEHHA HAXOJIUTCS Ha CYyIIIe B CEIBCKOM PailoHe WU B OTKPHITOH MECTHOCTH,
MoTpaBKa 3ajaercst ypasuenneM (28b) myist Beex 3Hauenwii hy, ycranosus Ry’ pasasiv 10 M.

B mnpuBogmMoM HmKe TEKCTE BBIpaXEHHE "psSIoM C MoOpeM'" OTHOCHTCS K TeM CiIydaeM, Korna
MIPUEMHAs/TIOIBM)KHASL aHTEHHA HaXOJIUTCs TMOO HaJl MOpeM, TMOO B HETOCPEICTBEHHON ONM30CTH K MOPIO
0€3 CyIIeCTBEHHBIX MPENSATCTBUN B HAlPaBJICHUU NIepearoleii/0a30B0oi CTaHIINY.

Korza npueMHas/moaBmwKHast aHTEHHA PSiIOM ¢ MopeM umeeT h2 > 10 M, IonpaBKy ClieyeT pacCUUTHIBATH C
noMo1eio ypaBHeHus (28b), ycranoBus Ry’ paBabiM 10 M.
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Kora npreMHas/moaBmxHast aHTEHHA PAZOM ¢ MopeM umeeT hy < 10 M, ceyeT HCob30BaTh APYToi METO/,
OCHOBaHHBIN Ha JUIFHE TPacchl, Iyt KoTopoit 0,6 30He1 DpeHens Kak pa3 MPOXOIUT HaJ MPETATCTBUSIMH Ha
MOBEPXHOCTH MOps. MeTo1 MPUOIU3UTENBHOTO pacieTa dTOr0 pacCTOSIHUS MPUBEJCH B 1. 18.

Paccrosinue dio, Ha KOTOPOM Tpacca Kak pa3 uMeeT npocset B 0,6 30HbI Openens a1 TpeOyeMoro 3HaueHUs
hi m s ho= 10 M, cnenyer paccunrats kak Dos(f, hy, 10) B 1. 18.

Ecnu TpebyemMoe paccTosiHie paBHO WU Oobliie 4eM Oig, TO BHOBB MOMPABKY K TpeOyeMoMy 3HaueHHIO Ny
HEOOXOJIMMO PacCUUTATh C IOMOIIbIO ypaBHeHus (28b), ycranoBus Ry’ paBHbIM 10 M.

Ecnu tpebyemoe paccrosiHue MeHbiie deM O, TO MOMPaBKy, KOTOPYK HAm0 M00aBUTh K 3HAYCHHUIO
HaIpPsHKEHHOCTH 1oJtst E, Heo0X0IMMO paccYuTaTh CICAYIONUM 00pa3oM:

0,0 nb JUTS d < dn2 (29a)
C,olog(d/d,,)/log(d;,/d,,) b st O < d < di, (29Db)

ITompaBka

rae.

Ciwo: mompaska aast Tpebyemoro 3uadenust hy Ha paccrosiauu dip o ypaBaeHuto (28b) mpu
R>' paBHOM 10 M;

dio:  paccrosiHHMe, Ha KOTOPOM Tpacca Kak pa3 mMmeeT mpocBeT B 0,6 30HbI DpeHens st
h2 = 10 M 1 koTopoe paccuntbiBaetcst kak Dos(f, h1, 10), onpenesnsiemoe B 1. 18;

dn2:  paccrosiHMe, HAa KOTOPOM KaHall Kak pa3 umeer mpocBeT B 0,6 30HbI DpeHens s
Tpebyemoro 3uadenus hy u koropoe paccuntbiBaetes kak Dos(f, hi, h2), onpenensemoe
B 1. 18.

Hacrosimas Pexomenmaiius He AeiCTBUTENbHA IS BHICOTHI IPUEMHOM/TIOIBIMKHOM aHTeHHBI, Ny, Metee 1 M
BOJIM3M Oepera WM MeHbIe 3 M BOJIN3U MOPAL.

BrimieykasanHast oytHas HonpaBKa JUIsl BRICOTHI IPUEMHOM/TIOIBM)KHOM aHTEHHBI IPUBEIeHa Ha OJI0K-cXeMe
Ha puUcyHKe 27.

PUCYHOK 27

Baok-cxema AJIsA MMOIPAaBKHU K BBICOTE HpﬂeMHOﬁ/ﬂO}IBH)KHOﬁ AHTCHHbI

Hauano
Cyma llciMope
Topon J\ BHe ropona ~ h, > 10 MJ\h2 <10 M
Y I
|R‘2: yp- (27), obecneqnts R',> 1M| | dyo = Dys ( hy, 10) o yp. (41) |
h, <R, h,2 R, d>dy | d< dy
) |
[C=yp (288)| [C= . (@B0) ] [C=yp.(280) c RZ10 m || d,= Dyt h, h) moyp. (41) |
R,<10mM | R,>10Mm d<dy, | d>dy
| Vmenpumts Cha K ,l0g(10/R’) | |C: 0 y}i (29a) | | C= ypl (29b) |
)

Konerg

P.1546-27
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10 IlonpaBka Ha MoABepP:KeHHbIN BIUSIHNIO MECTHBIX NPeNATCTBHI TPHEeMHHK

Orta momnpaBKa MPUMEHSETCS B CIydae, ecliv IepeIatoniii/0a30Bbli TEPMUHAI HAXOAUTCS BBIIIE WITH PSIIOM C
Cymieil, Ha KOTOpo# HaxomuTcs npensTcTere. [lonpaBKy ciemyeT MPUMEHSTh BO BCEX TaKUX CIydasX, B TOM
YHUCJIE B CIydyae, €CIM aHTEHHA HaXOAMWTCS BBIIIC BBICOTHI mpensTcTBUA. [lompaBka paBHa HyNIO, €Cld
TEPMUHAJ BBIIIE, YeM 3aBHCHMAs OT YaCTOTHI BHICOTA IIPOCBETA HAJI MIPETISITCTBHUEM.

[Tompaska = —J(v) nb, (30a)

rae J(v) 3amaetcs ypasHenuem (12a) wim (12b),

u

v = Koyt Ocus npu Ry 2 ha (30b)
= — K \V hdif Oiutr HHa4e (30c)

hain = h,—R, M (30d)
Oguu =  arctan(y, /27) TpagycChl (30e)
K, = 00108,f (30f)
f: gactoTa (MI ).

R1 — BeICOTa mpensATCcTBUSA, M, HaJl HOBEPXHOCTHIO 3€MJIM BOJIM3U NIepeIarolero 0a3oBoro TepMuHala.

11 IlonpaBka Ha yroJi mpocBeTa MECTHOCTH

st cyXOIyTHBIX Tpacc B CiIydae HAXOXKICHUS MPUEMHON/TIOABMKHONH aHTEHHBI HA CyXOITyTHOM Y4YacTKe
CMEIIaHHOM TPacchl, eciiu TpebyeTcst 6oJiee BEICOKas TOUHOCTH [T IPOTHO3UPOBAHHS HATIPSHKEHHOCTH OIS
B YCIJIOBHSX IpUEMa B KOHKPETHBIX 30HaX, HAIPUMEP B HEOOJBILIONW 30HE MPUEMa, MOKHO BBECTH HONPABKY
Ha YroJ MpoCBeTa MECTHOCTH. YTOJI MPOCBETA MECTHOCTH ONPEENIAETCS BBIPAXKEHUEM:

O =0 rpajychl, (31)

rze 6 — yros Mecta Jyisi IMHUU OT NMPUEMHOMN/TIOABIKHOM aHTEHHBI, KOTOpast KaK pa3 MPOXOJMT, He 3a/ieBast
BCEX MPEMATCTBUN HAa MECTHOCTH B HAIIPAaBJICHUH Iepelaioiieii/0a30Bol aHTEHHBI Ha PacCTOSIHUM 10 16 KM,
HO HE BBIXOJIUT 32 MepealoNIyr0/0a30ByI0 aHTEHHY.

ITpu pacuete O He HY)KHO YIUTHIBATh KPUBH3HY MIOBEPXHOCTH 3eMIIU. YTOI Orca JOIKEH OBITH OrPaHHYCH TaK,
yT00BI OH OBLT He MeHee +0,55° wmm "e 6omee +40,0°.

Korna nmeercst cooTBeTcTBYIOMIAast HHPOpMAIUs 00 yriie MpocBeTa MECTHOCTH, TO TIONPaBKa, jo0aBsemMast K
HaNPSHKEHHOCTH TOJISI, PACCUUTHIBACTCS CIEAYIOIUM 00pa3oM:

monpaeka = J(v') —J(v) nb, (32a)

rae J(v) onpenensiercs ypaBHeHueM (12a):
V' =0,036,/f ; (32b)
v=0,0656,,+f ; (32¢)

Otwa:  yroJs mpocBeTa MECTHOCTH (TPaLycChl);

f:  Tpebyemas wacrora (MI'm).
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Crnenyer OTMETUTh, YTO KPUBBIC HAMTPSDKECHHOCTH MOJIA ISl CYXOIMYTHOM TPAacChl YUUTHIBAIOT MOTEPH 32 CUET
TAMTAYHOTO OSKPAaHUPOBAHHS TPHEMHOW/TIOABIKHON aHTEHHBI IUIABHO 3aKPYTJSIONICHCS MECTHOCTBIO.
[ToaToMy moTIpaBKH Ha yTOJI TPOCBETAa MECTHOCTH OKA3bIBAIOTCS HYJIEBBIMH ITPH MAJIOM ITOJIOXKUTEIHHOM yTIIE,
TUTTUYHOM ]IS TIOJIOXKCHUN TIPUEMHOM/TIOIBHIKHOM aHTCHHBI.

Ha pucynke 27 niumocTpupyeTcst IOMpaBKa Ha YTOJI TPOCBETa MECTHOCTH JIJIsl HOMHHAIBHBIX YacTOT.

12 HN3MeHYHBOCTH B 3aBHCMMOCTH OT MECTa B IPOTrHO3aX CYXOIYTHOM 30HbI NOKPBITHSA

MeTobl MPOTHO3UPOBAHUS 30HBI MOKPBITHS TPETHAZHAYCHBI /IS TONYYEHHs CTATHCTHUECKUX TAHHBIX 00
YCIAOBUAX TpHEMa B JAHHOM 30HE, a HE B TOW WM MHOW Touke. MHTeprpeTarus TaKMX CTATHCTHYCCKHX
JAHHBIX 3aBHCUT OT pa3Mepa paccMaTpPUBaeMOM 30HBI.

Korna onve TepMuHa Ha Tpacce paJroCUTHANA SBISIETCS CTAIMOHAPHBIM, a IPYTOd MepeMenIaeTcs, IoTepu
Ha Tpacce OyayT HEePEPHIBHO MEHSTHCS B 3aBUCUMOCTH OT MECTa B COOTBETCTBUU C COBOKYITHOCTBIO BIIVSIHHIM
Ha Hero. Takue BIUAHUS 1e1eco00pa3Ho MOAPa3AeTUTh Ha TP OCHOBHBIE KaTETOPHH:

H3menenus muozonyuesocmu: N3MEHEHUSI CUTHANA, BO3HUKAIOIIME B MacuITabe MopsAKa UIMHBI BOJIHBI 32
CYET BEKTOPHOTO CJIOKEHHS 3P PEKTOB MHOTOJIyYEBOTO PACIIPOCTPAHEHNUSI, HAIIPUMED OTPAKCHUH OT 3€MHOM
MOBEPXHOCTH, 34aHUH ® T.J. OOBIYHO CTATUCTMKA TaKUX W3MEHEHWH, KaK yCTaHOBJICHO, MOAYUHSETCS
P3IIEeBCKOMY PacIpeACICHUIO.

Mecmuvle usmenenus Ha3eMHO20 NOKpoea: W3MEHEHUS CHUTHANA, BO3HHMKAIOIIME 3a CYET HPENATCTBUIA,
CO3/IaBacMbIX Ha3eMHBIM IOKPOBOM B HETIOCPEACTBEHHOM OJIM30CTH, HATPUMED 31aHUSIMU, JCPEBSIMH H T. 1.,
B MacIiuTade, COOTBETCTBYIOIIEM pa3Mepy Takux oOBeKTOB. Macmrad Takux W3MEHEHWH OOBIYHO ObIBaeT
CYILECTBEHHO OOJIBINE, YeM ISl N3MEHEHHI MHOTOJTy4EeBOCTH.

Hzmenenua mpaccol: U3MEHEHUs CUTHANA, KOTOPBIE BOSHUKAIOT 3a CUET U3MEHEHUsI TEOMETPUU BCEH TPacchl
pacnpocTpaHeHusl, HallpuMep P HaJIMYMH XOJIMOB U T. 11. J[71s Bcex Tpacc, KpoMe 04eHb KOPOTKUX, MacIuTad
TAaKUX H3MEHEHHWH OOBIYHO OBIBACT CYLIECTBEHHO OOJbIE, YeM NPH MECTHBIX HM3MEHEHHMAX Ha3eMHOI0
MTOKPOBA.

PHUCYHOK 28

YroJ npocBeTa MECTHOCTH (TPagychbl)
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P.1546-28
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B mnacrosmeit PCKOMCHI[aI_II/II/I, KakKk IIpaBHJIO, U3MECHYMBOCTHL B 3aBHCHUMOCTH OT MECTa OTHOCHUTCA K
HpOCTpB.HCTBCHHOfI CTaTUCTUKE MECTHBIX H3MCHEHHU HA3eMHOI'O IIOKpOBa. Ot JAHHBIC TIIOJIC3HBI IJIA
MaCH_ITa60B, CYHICCTBEHHO MPEBLIITAIOINX NU3MCHEHNA HA3EMHOTI'O TIOKPBITUA U B KOTOPBIX U3MEHEHUS TPACCHI
OKa3bIBAOTCA HC3HAYHUTCIBHBIMU. HOCKOJ’ILKy HN3MCHYMBOCTb B 3aBHCHUMOCTH OT ME€CTA OIPEACIACTCA oe3
yu€ta H3MEHEHHI MHOT'OJIYY€BOCTH, TO OHA HE 3aBUCUT OT MIMPUHBI ITOJIOCHI CUCTEMEI.

[Tpy nmaHUpOBaHUH PAIMOCHCTEM HEOOXOJMMO TaKKe MPUHUMATh BO BHUMaHUE 3((HEKTH MHOTOIYYEBOTO
pacnpoctpaHeHus. BiusHue Takux 3(¢GEKTOB 3aBHCUT OT CHCTEMbI M ONPEACISCTCS IMHPHHON I0JIOCHI,
MOJIYJISIIIUEH W CXeMOH KOJAWpOBaHHSA. PyKOBOACTBO MO MOJAEIMPOBAaHUIO ATHX 3(P(PEKTOB MPUBEICHO B
Pexomenmarun MC3-R P.1406.

V3MeHYnBOCTH B 3aBUCMOCTH OT MECTa OIIPEIeIIIeTCs I0-Pa3HOMY. B HEKOTOPBIX TEKCTaX OHa ONPEAEISIETCs
KaK OTHOCSWIasicd K KOJE€OaHMIO IOIOJHUTENbHBIX MOTEPh Ha Tpacce IO BCEH 30HE OOCTyKMBaHUS
NepeaaTyrKa, BKIYas, TAKUM 00pa3oM, IOJIHOE BIUSHUE pelibeda MECTHOCTH, IIOMUMO AOIOTHUTEIHHOIO
BIIMSIHUSL MECTHOTO 3KpaHUPOBaHMA. B Apyrux ciydasx oHa OTHOCHTCA K KOJeOaHMIO MOTEPh Ha Tpacce A
BCEX TOYEK, HAXOASIIMXCS B OINPEICICHHOM paJuyce ACHCTBHUS OT NepeJaTyhka. 1peTrbe ompeneicHue
OTHOCHUTCS K KOJIEOAHUIO HAPSDKEHHOCTH TI0JIs1 Ha HeOOJIBIION TeppUTOpHUH, OOBIYHO PEACTaBICHHOM B BUIE
KBaaparta co ctopoHoit ot 500 m 10 1 km.

ITocKOJIBKY METOM, TPEICTABICHHBIA B HAcTOsAIICH PexkOMEeHIaluu, BKIOYACT MONpaBKy it hy,
YUUTBIBAIOIIYIO OKpysKatomue yciaoBus (1. 9 Ilpunokenus 5), v mo3BOJsieT MCHOIB30BATh Yrojl MPOCBETA
MECTHOCTH, 3aBHCAIINH oT ee penbeda (. 11 [Tpunoxenwus 5), TO cymecTByeT pucK ABOWHOTO ydeTa 3TOTO
BIIMSIHUS TIPH IPUMEHEHUH MTONIPABOK Ha N3MEHYMBOCTh B 3aBUCMMOCTH OT MECTa.

[IpencraBieHHBIN HIKE METOJ IO3BOJIIET OCYIIECTBUTH OLICHKY M3MEHYMBOCTH B 3aBUCUMOCTH OT MECTa Ha
TEPPUTOPUH HEOONBLIOr0 palioOHa U MOAXOAUT AJISl CIIy4aeB, KOTAA YIroJl IPOCBETa MECTHOCTU IIPUMEHSETCS
IUIs1 TOTO, YTOOBI O0JIee TOUHO ONPEACTUTh MECTHBIE MEAUAHHBIC YPOBHH HANPSHKEHHOCTH MOJIS.

B Tex cimywasx, Korgja yroia NpOCBETa MECTHOCTH HE IPUMEHSETCS, COOTBETCTBYIOLIEE 3HAYCHUE
HW3MEHYMBOCTH B 3aBUCUMOCTH OT MeCTa OyZET BBIIIE U, KaK MPABUJIO0, OyIET N3MEHITHCS MPONOPLHOHATBEHO
pazuycy 30HBI OOCITY)KHBaHHsS, IOCKOJBbKY YYHMTHIBAET LIMPOKOE pasHOoOpasue penbeOoB MECTHOCTH U
BIIMSIHUE MECTHBIX HPETSITCTBHM.

[upokuil aHamM3 MAaHHBIX MO3BOJISET NPEANOJOXKHUTh, YTO pAcCHpEeAeiIeHHEe MEIAMAaHHOIO YPOBHS
HaNpsOKEHHOCTH TOJIST M3-32 M3MEHYMBOCTH HA3eMHOTO TIOKPBHITUS JUISI TaKMX 30H B TOPOJICKUX U
MPUTOPOAHBIX paifoHaX COOTBETCTBYET JOrapru(PpMUIECKOMY HOPMAJILHOMY PacIpeaeIeHUIO.

TaK, IIPpU HaXOXKACHUU HpHeMHOﬁ/HOI{BH)KHOﬁ AHTCHHBI B CYXOHyTHOﬁ 30HC HANIPSAXKCHHOCTD ITOJIA E, KOTOpas
6yIL6T MMPEBBIIIATHCA I q% MECT, OIpPEALIIACTCS CICAYOIINM 06pa30M:

E(q) = E(memmana) +Q;(q/100)c, (f) nb(MkB/m), (33)

re:
Qi (X): oOpaTHOe J[OMONHHUTEIBHOE KYMYJSATHBHOE HOPMAIIBHOE  pacIpelelicHHe B
3aBHCUMOCTH OT BEPOSITHOCTH;

GL. CTaHJApTHOE OTKJIOHEHHUE TayCCOBCKOTO PacIpe/eleHNs] MECTHBIX CPETHUX 3HAUYCHHM
B pacCMaTpUBAcMON 30HE.

[MpubmmxenHoe npencrasienne pyHkuuu Q; (X) mpuBeaeHo B 1. 16 Hike.

3HaueHus CTaHAAPTHOI'O OTKJIOHCHUA 3aBUCAT OT 4aCTOThI U CPEABI, U SMITMPHUICCKHUE UCCIICAOBAHUSA IT0OKa3aJIu,
YTO OHHM WMEIOT CYIIeCTBEHHBIH pa30poc. PempeseHTaTHBHBIE 3HAYeHHS ISl 30H pa3MepoM
500 M x 500 M ompenensiroTcs CIeAYIOIMUM BIPaKEHUEM:

o, =K+13log(f) 1b, (34)
rie.

K= 1,2 I TPUEMHUKOB C aHTCHHAMU HUKE BBICOTBI MECTHBIX HperITCTBI/Iﬁ B TOPOACKUX
WJIU IIPUTOPOAHBIX paﬁOHaX JJI TOABUIXKHBIX CUCTEM C BCCHAIIPABJICHHBIMU AHTCHHAMU
Ha BBICOTC KPbIIIN aBTOM06I/IJ'I$[;

K= 1,0 nnga npueMHUKOB C aHTEHHAMH, YCTAaHOBJIEHHBIMH Ha KpbIe BOJH3U BBICOTHI
MECTHBIX MPETSITCTBUH;

K= 0,5 111 npueMHHUKOB B CEIbCKUX paliOHaX;

f:  TpeOyemas wacrora (MI'm).
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Kak oTMeuanoch BbIlle, €CJIH 30HA, K KOTOPOU JOJDKHA OTHOCHUTHCS U3MEHUYMBOCTH, 00Jbie 500 M x 500 m
WU €CIM pedb MAeT 00 M3MEHYMBOCTH, OTHOCAIIEHCS KO BCEM 30HaM B 3aJaHHOM HHTEpBajie, a He 00
M3MEHEHUSX BHYTPH OTAEIbHOM 30HBI, 3HAYCHHE G| OKa3bIBAETCS OOJbIIE. DMIMPHUECKHE HCCIICTOBAHUS
TTOKAa3aJId, YTO U3MEHUYNBOCTh B 3aBHCHMOCTH OT MeCTa BO3pacTaeT (B OTHOIICHUH 3HAYCHHH M1 HEOOIBIINX
paiioHoB) He 6onee uem Ha 4 1b st paanyca B 2 kM u He Ooitee ueM Ha 8 nb — mist pagmyca B 50 k.

[Ipouent mect ( MoxkeT MeHAThCA OT 1 70 99. Hacrosimias Pexomenaanus He nedCTBUTENbHA AJI IPOLICHTOB
MecT Menbine 1% wmm Oonbiie 99%. IlpuBencHHBIC BBIIC 3HAYCHHS HEACHCTBUTENBLHBI JUIS PACCTOSIHHUN
menee 1 kM.

[TonpaBka B 3aBUCHMOCTH OT MECTa HE BBOJUTCS, KOTa MPUEMHAs/TIOIBIKHASI aHTCHHA HAXOJUTCS PSIIOM C
MOpEM.

Crnenyer OTMETUTD, YTO ISl HEKOTOPBIX LieNeH IIaHUPOBaHMs (HAmpUMeEp, I MHOTOCTOPOHHHUX ILIAHOB
BBIJICTICHUSI) OOBIYHO HEOOXOJMMO HCIIONB30BaTh OMpPEACICHUE "U3MEHYMBOCTH B 3aBHUCHMOCTH OT MecTa'
C YUYETOM H3BECTHON CTENEHH MHOTOJYYeBOrO0 3aMHUpPaHMs. OTO IMO3BOJSET pPacCMaTpUBaTh Ciydau
MOJBW)KHOTO TPUEMHHUKA, TOCTOSIHHO HAXOAIIETOCS B MHOTOJIy4Y€BOM HYJIE, MJIM aHTCHHBI HAa KPBIILIE, KOr1a
HaJI0 MPUHUMATh HECKOJILKO YaCcTOT, & aHTCHHA HE MOXKET OBITh ONTUMAJILHO YCTAHOBJICHA ISl BCEX YaCTOT.
Kpowme Toro, npu TakoM IJIAHUPOBAHUU MOXKET TaKXKe IMOTPEOOBATHCS yUeT U3MEHUMBOCTH B OOJIBIICH 30HE,
4yeM MpeJrosaracTcsl B HacTode Pekomenaauu.

B 3TOM KOHTEKCTE IS IUIAHHUPOBAHHUS PAAa CIYy)KO pPaaMOCBSI3M OKA3alIHWCh NPHTOJHBIMH 3HAYCHUS,
MPUBEICHHBIC B TaOIHIIC 2.

TABJINIIA 2
3HayeHUs1 U3MEHYUBOCTH, UCIIOJIb3yeMble B HEKOTOPBIX CJIy4asiX NJIAHNPOBAHUS
CrangapTHoe OTKJIOHeHHUe
(1b)
100 MT'x 600 MI' 2000 MI'
AHAIOroBoe paJnoBeIIaHNe 8,3 9,5 —
Iudporoe pagroBeiaHue 55 55 55

13 Orpannvenue noJisi B CHJIy TponocepHOro paccesinust

CymiecTByeT BEpOSITHOCTH TOTO, YTO HANPSHKEHHOCTH OIS, PACCUUTAHHAS C HCIIOJIB30BAaHHEM METOJIOB,
MPUBEACHHBIX B yHKTax 1—12 Hacrosmero [Ipunoxenus, 3aHnxeHa, HOCKOJIBKY He ObIJI0 MOJTHOCTHIO YYTEHO
TponocgepHoe paccesHueE.

B cnywae Hanuuus uHpopManuu o penbede MECTHOCTH IMpenoaraeMoe 3HaueHue MoJst, 00yCIOBIEHHOE
TponiocepHBIM paccestHHEM, CIiefyeT pacCUUThIBaTh, NPUOErHYB K cJenylolled mnpoueaype. ITo
MPEaroNaraéMoe 3HAU€HHE MOXKET 3aTeéM MCIOJIb30BaThCSI B KayecTBE "'MUHHMMAIBHOrO" HJIsl BCEro
MPOTHO3UPOBAHUS HAIPSHKEHHOCTH 1ouist (eM. miar 13 B [punoxennu 6).

PaccuntniBaercs YTOoJI pacCeaHUs Ha TpacCe B rpaaycax, Os, HCIIOJIB3YA (bOpMy.]'Iy:

0, = 180d +0g +0 Tpajychl, (35)
nika

rae.

Ocf.  yrom mpocBeTa MECTHOCTH TepMmuHaiga hi B rpaaycax, pacCUUTAHHBIA C
WCIIOJIb30BaHMEM METO/a, IPUBEIECHHOTO B MOJAITYHKTE a) MMyHKTa 4.3, He3aBUCUMO OT
TOT0, KaKO€ 3HaYCHUE UMEeT N1, TIOIOKUTEILHOE WIIH OTPHIIATEIbHOE (TPAIYChI);

0: yrous mpocBeTa MECTHOCTH TepMHUHaia N2 B Tpagycax, pacCUNTaHHBIA KaK MOKa3aHO B
m. 11, umes B BuAy, YTO 3TO yroJl MeCTa OTHOCHTEIBHO MECTHOW TOpPH3OHTAIU

(rpanmycei);
JUIMHHA TPacchl (KM);

a: 6370 kM, paguyc 3emiu;
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ki 4/3, sdpdextuBHbIl KOIPPHUIMEHT pamuyca 3eMid Ui MEAWAHHBIX YCIOBHI
pedpakmmm.

Ecnu 05 MeHb1ue HyIs1, ycTaHaBIMBaeTcs Os paBHBIN HYJIIO.

PaccunthiBacTCS HAmNpsHKEHHOCTh TIOJS, CHPOTHO3UpPOBAHHAsl s TpomocdepHoro paccesHus Ei,
C HCTIONIb30BaHNEM (hOPMYJIBI:

E, =24,4—20log(d)~106, — L, + 015N, +G, AB(MKB/M), (36)
ICH
Lt

IMOTEPH, 3aBUCAIINEC OT YaCTOTHI;
= 5log(f)-25(log(f)—33) (36a)

No = 325, pedpakius MequaHHON MMOBEPXHOCTH, B eAuHUIIAX N, THITHIHBIX I H3MEPCHHII
B YMEPEHHOM KIIUMATe;

Gt = ycuieHHe B 3aBUCHMOCTH OT BPEMEHU;
= 101(~log(0,02t))*"; (36h)
JUTHHA TPAcChl WA TpeOyeMoe paccTosHHE (KM);

Tpedyemast yactora (MI'1);

-+ -~ 2

TpeOyeMblil MPOLIEHT BPEMEHH.

14 Pa3Huna 3HaveHNi BbICOTHI AHTEHH
Jnist yuera pa3HHLBI 3HAUEHUH BBICOTHI IBYX aHTEHH TpeOyeTcsl oNpaBKa.

OTa nomnpaska pacCUUTBHIBACTCS CIECAYIOIIUM 00pa3oM:

d

IMTonpaska = 20log ab, (37)

d

slope

rae d — TOpU30OHTAIBHOE PACCTOSHUE, @ HAKIIOHHOE PACCTOSIHUE, Usiope, 321AETCSI CIICTYIOLIAM 00Pa30OM.

Ecnu umeetcst ungopmaius o peibed)e MECTHOCTH, HCIIOIb3YETCS:

dslope = \/d 2 +1O_6 [(ha + htter )_ (hZ + hrter) ’ KM. (373-)

Ecnu undopmariyu o penbede MECTHOCTH HE UMEETCsI, HCIIOJIb3YETCS !

_ |42 -6 2

dyope = yd% +107°(h, —hy,) oM, (37b)
htter nu hrter — BBICOTA MECCTHOCTHU B MeTan Haa ypOBHeM MOpH B MECTax pa3MeH_[eHI/I$I Hepe/:[aIOH_[ero/6a30B0ro
H HpI/IeMHOFO/HOHBI/I)KHOFO TepMI/IHaHOB, COOTBETCTBCHHO.

OOycnoBnuBaemasi ypaBHeHueM (37a) reoMeTpusi TUIIOTEHY3bl HEPEATHCTHYHA JIJIsl TPACC, MPOTSHKEHHOCTh
KOTOPBIX JOCTATOYHO BEJIHMKA JIJIsl TOTO, YTOOBI CTaJIa 3HAYMMON KPUBU3HA 36MHOM TOBEPXHOCTH, HO JIJISl TAKUX
MPOTSDKEHHBIX ~TPAacC COOTBETCTBYIONIAs OMIMOKa SBISIETCS TNpeHeOpekuMo Majod. 3ajaBaemas
ypaBueHueM (37) monpaBka BechMa MaJia, 3a HCKIIFOYEHHEM KOPOTKHUX TPACC M BBICOKUX 3Ha4YeHHi N1, oHAKO
PEKOMEHIyeTCsl MCIOJIb30BaTh 3Ty HOMPaBKy BO BCEX Clydasx BO M30eXaHUE NPUHITUS MPOU3BOJIEHOTO
pelIeHns] B KAYeCTBE TOYHOTO.

15 Paccrosiuus menee 1 km

B mpenpiaymux nm. 1-14 onucan MeToA MoaydeHus 3HaUeHUH HaNPsHKEHHOCTH OIS 10 CEMEHCTBY KPUBBIX
Ul TOPH3OHTaIbHBIX pacctosHud oT 1 mo 1000 kM. DToT mpolecc BKIIOYACT HMHTEPHOJSILUIO U
IKCTPAIOJISLIUIO, a TAKXKE UCIOIb30BaHUE pa3HbIX MONpaBoK. Eciiu TpeOyemMoe ropu3oHTaIbHOE PacCTOsIHUE
coctaisieT 1 kM u OoJiee, NaTbHEHITNX pacueToB He TpedyeTcsl.
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Jlyist Tpace MpOTSHXKEHHOCTRIO MeHee 1 KM MOJICNTh pacIUpAeTCs A0 MPOU3BOJIBLHO KOPOTKUX TOPU30OHTATBHBIX
pacCTOSIHUH CIeIYIONM 00pa3oM:

Ecmu ropuzonTtaneHoe pacctosiHue MeHee win paBHo 0,04 kM, HampsbkeHHOCTH monisi E ompenmensiercs
CIIEAYIOIIAM 00pa3oM:

E =1069 - 20log(dopc) 1B(MKB/M). (38a)
Nuave:
E=E/nr+ (Esup —Ejnr )lOQ(dslope / djnf )/ |09(d sup / dinf ) nb(MKB/M), (38b)
re:

Osiope:  HAKJIOHHOE paccToOsHKE, 3aaaBacMoe ypaBHenueM (37a) miu (37b) mis TpeGyemoro
TOPHM30HTAIBHOTO paccTosHus d;

din:  HaKJIOHHOE paccTosiHUE, 3a7aBaeMoe ypaBHenueM (37a) wiu (37b) amsa d = 0,04 km;
dsup:  HAKIIOHHOE PACCTOSIHHE, 3a1aBaeMoe ypaBHenueM (37a) wiu (37b) s d = 1 km;
Ein:  106,9 — 20 log (din);

Eswp:  HampsOKEHHOCTH TIOJIS, ompeesiemMas corimacuo . 1-14 mrs d = 1 xm.

OTO pacuIMpeHHe A0 MPOU3BOJIBHO KOPOTKOTO PACCTOSHHUS OCHOBAHO Ha MPEANOJOXKEHHH, YTO IpH
YMEHBIICHUU NOPOTSHKEHHOCTU TPacchl 10 MEHEEe | KM BO3pAacTaeT BEPOSITHOCTh BO3HUKHOBEHHS TPACCh
C MCHBIIUMHU TIOTEPSIMH BCJEJCTBHE O00XOAa TPEISATCTBHIA, a He Mpoxoda Ham HuMU. [ Tpacc ¢
TOPU30HTAIBHON TPOTsDKeHHOCThI0 0,04 KM WM MEHee IpeojaracTcs, 4To MEXAY ABYMs TEPMHHAIaMH
CYLIECTBYET IpsiMasi BUIUMOCTb C TIOJHBIM HPOCBETOM 30HbI DpeHens, U HAOpPSKEHHOCTb MOJS
paccuuThIBaeTCS KaKk 3HaYSHHE 11 CBOOOIHOTO MPOCTPAHCTBA HA OCHOBE HAKIIOHHOW AalTbHOCTH.

Ecmu 5T mpennoioeHUsT HE COOTBETCTBYIOT TpeOyeMOMy CLEHApHIO Majod JHalbHOCTH, CIeIdyeT
MIPOM3BECTH HAJISKAIIUEC KOPPEKTUPOBKH, JIJIsl TOTO YTOOBI YUECTh TAKUE BO3ACHCTBHUSA, KaK PACIIPOCTPAHEHHUE
B "YJIMYHBIX KaHOHAX'", BXOJI B 3[JaHUE, YACTH TPACCHI B IOMEIICHUY WM BIHMSIHHAE Tela.

OTO paclIUpeHre 10 MajbIX PAacCTOSHUM ITO3BOJIAET MMETh TPAcChl C KPYTHIM HAKIOHOM WIH JaXe
BEPTHKAJbHBIC TPACChl, ecli Na > hy. BakHO OTMETHTB, YTO MPOTHO3UpyeMas HaNpsHKEHHOCTh MOJe He
YUUTBIBAET AMAarpaMMy HAaIpPaBICHHOCTH B BEPTUKAJIBHOW IUIOCKOCTH IE€pEarolleil/0a30BOi aHTEHHHBI.
B nanpasiieHnn u3nydeHus HaIpsHKEHHOCTD MOJISl COOTBETCTBYET BeinyunHe 1 kBT 3.1.M.

16 AnnmpoxkcuManus AJd8 00paTHOW JOMOJHUTENbHOH KYMYJISATHBHON (YHKIMH HOPMAJIBHOIO
pacinpeneJeHus

[lpuBeneHHast HIDKE ammpoKCHManus Uit OOpaTHOH JOIOJNHHUTENBHOH KyMYJISITUBHOHW (MHTErpalibHOMN)
byHkIH HopMasbHOTo pactpeaenerus Qi (X) mpuromna st 0,01 < x < 0,99:

Qi()=T(x)—&(x) ecmu X< 0,5 (39a)
Q) =—{T(1-x)—-&(1-x)} eco X > 0,5, (39b)
rae.
T(x) = y/[-2In(x)] (39¢c)
g = (€2 TC)+Cy) - T()]+C (390)
[(D3- T(X) + Dy) - T(x)+Dy]- T(x) +1

Co = 2,515517

C,; = 0,802853

C, = 0,010328
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D,
D,
Ds

1,432788
0,189269
0,001308.

HOJ’Iy‘IeHHHe C UCIIOJIb30BAHUEM YKAa3aHHBIX BBIIIC ypaBHeHI/Iﬁ 3Ha4YCHUA ITPUBCIACHEI B Ta6nnue 3.

TABJIMIIA 3

3HavyeHHs A9 NPUOJIMIKeHNs] 00PATHOIO JONOJTHUTEIbHOT 0

KYMYJSITUBHOTO HOPMAJBHOI'O pacnipeacjaeHust

51

q% Qi (9/100) q% Qi (g/100) 9% Qi (g/100) q% Qi (9/100)
1 2,327 26 0,643 51 -0,025 76 —-0,706
2 2,054 27 0,612 52 -0,050 77 -0,739
3 1,881 28 0,582 53 -0,075 78 -0,772
4 1,751 29 0,553 54 -0,100 79 -0,806
5 1,645 30 0,524 55 -0,125 80 -0,841
6 1,555 31 0,495 56 -0,151 81 -0,878
7 1,476 32 0,467 57 -0,176 82 -0,915
8 1,405 33 0,439 58 -0,202 83 -0,954
9 1,341 34 0,412 59 -0,227 84 —-0,994
10 1,282 35 0,385 60 -0,253 85 -1,036
11 1,227 36 0,358 61 -0,279 86 -1,080
12 1,175 37 0,331 62 —-0,305 87 -1,126
13 1,126 38 0,305 63 -0,331 88 -1,175
14 1,080 39 0,279 64 -0,358 89 -1,227
15 1,036 40 0,253 65 -0,385 90 -1,282
16 0,994 41 0,227 66 -0,412 91 -1,341
17 0,954 42 0,202 67 -0,439 92 -1,405
18 0,915 43 0,176 68 -0,467 93 -1,476
19 0,878 44 0,151 69 -0,495 94 -1,555
20 0,841 45 0,125 70 -0,524 95 -1,645
21 0,806 46 0,100 71 —0,553 96 -1,751
22 0,772 47 0,075 72 -0,582 97 -1,881
23 0,739 48 0,050 73 -0,612 98 -2,054
24 0,706 49 0,025 74 —-0,643 99 -2,327
25 0,674 50 0,000 75 -0,674

17

[Ipu HeoOxoanmocTn 0a3zoBBIE MOTEPH TMPH TepeAade, SKBUBAICHTHBIC 3aaHHOU

JKBUBaJIEeHTHbIE 0a30Bble OTEPH MPH Nepeaayde

OIPEACTIAOTCA C ITIOMOIIBIO CIICAYIOMIETO BEIPAKCHUSA:

L, =1393—-E +20log f

ab,

HaIIpsXEHHOCTU T10JIA,

(40)
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rue:
Ly:  06a3oBele moTepH mpu nepenaue (1b);
E: mampsoxenHocTh ot (nb(MkB/M)) most 2.m.M. 1 kBT;
f:  gacrora (MI'm).
18 AnnpoxcuMaiusi JJMHbI TPpacchl ¢ mpocBeToM B 0,6 30Hb1 @penenst

JlnmHa Tpacchl, Ha KOTOPOH Kak pa3 obecrmeunBaercs npocBeT B 0,6 mepBoii 30HBI DpeHens Haj TIIaaKoi
MOBEPXHOCTHIO 3eMJIM TS 33JJaHHOM YacTOTHI M BBICOTHI aHTEHH Ny W Ny, IpUOIM3UTENBHO OMpEeaesIeTCs
CJICYFOIUM BBIPOKECHUCM:

Dog = ———" KM, (41)

rae
Df:  3aBuCSIIME OT YaCTOTHI WICH ypaBHEHUS

- 0,0000389 f h,h, KM (41a)

Dn:  acuMOTOTHYECKHH 4iIEH, ONpEASIIeMbIi pACCTOSIHUSMHE JI0 TOPU30HTA

= 4,1(\/h_1 + \/h_z) KM, (41b)

f:  wgacrora (MI'm);

hi, h2:  BBICOTa aHTEHH HaJ TIAAKON MOBEPXHOCTHIO 3eMiTh (M).

B npuBeIcHHBIX BbIIIE ypaBHEHUAX 3HaYCHUE N1 TOJDKHO OBITH MPU HEOOXOAUMOCTH OTPAHMUYCHO TaK, YTOOBI
OHO He OBII0 MeHbIIe Hys. KpoMme Toro, pe3ynsTupyromnue 3HadeHus: Dos Tpu HE0OX0AUMOCTH JTOJKHBI OBITH
OrpaHUueHbI TaK, 4T0ObI OHH ObUTH He Menbiie 0,001 kM.

IIpunoxenue 6
IIpouenypa npumeHenus: HacTosied PekoMeHganumn

[IpuBeneHHas HUXKe MoIIAaroBas Mpolueaypa MpeJHa3HaueHa i UCIIOJIb30BaHUS 3HAYEHHH, MTOJyUYEHHBIX U3
TaOJHUI] 3aBUCUMOCTH HAIIPSDKEHHOCTU TIOJISL OT PAcCTOSIHUS, KOTOPbIE MPEAOCTaBIsieT BIOpo paanocBs3H.
OpHako ee TakyKe MOXKHO MCIIOh30BATh ISl 3HAYSHUH, TOIYYEHHBIX TI0 KPUBBIM, M B 3TOM CIIydae He Hy>KHa
npoleaypa HHTEPHOJISLUY B 3aBUCUMOCTH OT PaccTOsIHUS, TpuBeeHHas Ha mare 8.1.5. B Tabnune 4, Huxke,
MpeCcTaBIeH MUHUMAaJIbHBINA ITepeueHb BXOAHBIX NapaMeTpoB (M UX MPEAebl), KOTOPBIE CIIy>KaT OCHOBOM AJIst
MONYYEeHUs] 3HAUeHWH W3 TaONHIl 3aBUCHMOCTH HAIPSKEHHOCTH TOJIS OT paccTosHus. Mcmonmb3yercs
[IO3TaIHas poLeaypa.
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TABJINLIA 4
IlepeyeHb BXOAHBIX IAPAMETPOB U MX NpeeJibl
IMapamerp ExuHunsl Omnpenenenne IIpenensl
f MI'ng PaGouas yacrora 30-3 000 MI'g
d KM ['opu3oHTaIBHAS JUIMHA TPACCHI He 6omnee 1 000 km
p % IIponent Bpemenu. OnpesneneH B MyHKTE § 1-50%
punoxenns 1
hs M BricoTa nepearoneii/0a30B01 aHTEHHBI, KaK Cy1a — HIDKHUR TipeJien He
MOKa3aHo Ha KpuBBIX. OmpenereHa B OTpaHHYICH, BEPXHUH Mpeaer —
ypaBHeHUsIX (4)—(7), pencTaBIeHHbIX B 3000 m
nyHkre 3 Ilpunoxkenus 5. Mope — HrXKHUI Ipeen He
[Ipenens! onpeneneHs! B myHKTe 4.1 MeHee | M, BEpXHHUH Ipeaet —
3000 m
ha M BricoTa nepezatoneii aHTEHHbI HaJl YpOBHEM Bonee 1
3emuid. Onpezenena B myHkre 3.1.1
[Ipunoxenus S. Ilpenensl onpeneneHsl B
myHkre 3 Ilpunoxenus 5
hb M BricoTa 60a30B0ii aHTEHHBI HaJ] BEICOTON ITpenenoB HET — OJHAKO CIIEAYET
penbeda MeCTHOCTH, YCpeAHEHHAs IS MMETh B BUJIY, YTO 3TOT
paccrosiauii B uanazone 0,2d — d km, rae d mapamerp CYIIECTBYET TOIBKO
HE MIPEBBIMIACT |5 KM U I'/ie UMEIOTCS JaHHBIE O | JUIA CYXOITyTHBIX Tpacc, I/ie
penbede MeCTHOCTH d<15km
R1 M PenpeseHTaTnBHAS BBICOTa MECTHBIX IIpenenos Het
MIPEISITCTBUN (BOKPYT MeCTa PacloIoKeHHs
nepeaaTynKa)
R2 M PenpeseHTaTnBHAS BBICOTa MECTHBIX IIpenenos Het
MIPEISITCTBUN (BOKPYT MeCTa PacloIoKeHHs
TIPUEMHUKA)
Otca rpam. VYrox npocBeTa MECTHOCTH ot 0,55° no 40°
Ocff Oer1 Oefr rpan. D¢ deKTUBHBIE YTIIBI IPOCBETa MECTHOCTH JlomKHBI OBITH
nepenaroiieii/6a3oBoit anreHHsl. [TyHkT 9 [I0JIOKUTEIIbHBIMU
[Ipunoxenns 5

Ecnu tpebyeMoe ropusoHTanibHOe paccTosiHue coctapisieT 0,04 kM U MeHee, HaUMHATh ClIeAyeT ¢ miara 17.
Ecmu tpebyemoe ropuzoHTanbHoe paccrostaue 6oiee 0,04 kM u MeHee 1 KM, CliefyeT BBIITOJHUTH maru 1-16
IIpru 3HAYCHUU d, YCTaHOBJICHHOM pPaBHbLIM 1 KM, IOCJIC 4Y€ro OCTAJIBHBIC IIarvu CJICAYCT BBIIIOJHATH IIPU
3HaueHuH 0, yCTAHOBJICHHOM paBHBIM TpeOyemoii BenuuuHe. MHaue, ciielyeT BBIMOJIHUTH BCE LIATH TPH
3HaYeHUH 0, yCTAHOBJIEHHOM PaBHBIM TPeOyeMOi BETUYHHE.

Ilaz 1. OnpenensieTcss THI TPAcChl PacIpPOCTPAHEHUS KAaK CYXOITyTHOHM, HaJ XOJOAHBIM MOpPEM HIIH HaJ
TerIbiM MopeM. Eciii Tpacca cMelranHasi, ONpeAesioT JBa TUIIA TPACC, KOTOPBIC CUMTAIOT OTHOCSIIMMHKCS
K TIEPBOMY M BTOPOMY THITy pacrpoctpaneHus. Eciu Tpaccy MOKHO MPEICTaBUTh C TIOMOIIBIO OJTHOTO THIIA,
TO €€ CUMTAIOT OTHOCSILEHCS K IEPBOMY TUITY PACIIPOCTPAHEHUSI, U METO/I JJIsl CMELIIAHHBIX Tpacc Ha miare 11
He TpeOyercsl.

Hlae 2: Jlna nr0060T0 33JaHHOTO MpOIEHTa BpeMeHH (B amanazoHe ot 1% mo 50%) crexyromum oOpazom
OTIPEIEIISIOTCS 1BA HOMUHAJIBHBIX TPOLIEHTA BPEMEHH:

- ecnu Tpedyemblid mponeHT BpemeHu >1 u <10, TO HIWKHUH U BEepXHUH HOMHHAJIBHBIE POIIECHTHI
PaBHBI, COOTBETCTBEHHO, 1 u 10;

— ecnu TpeOyeMbiii TporieHT BpeMenu >10 u <50, TO HMKHUI ¥ BEpXHUHM HOMHHAJIbHBIC HMPOIICHTHI
paBHBI, COOTBETCTBEHHO, 10 1 50.

Ecnu tpeOyemsbrii iporieHT Bpemeru paBeH 1% wu 10%, wim 50%, To 3T0 3Ha4YeHHUE CIIeIyeT CYNTATh HUKHUM
HOMHUHAJIBHBIM MIPOIICHTOM BPEMEHH, M MIPOIIECC MHTEPHOJIAIMY Ha mrare 10 He Tpedyercs.
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Lllae 3: lna nro6o# Tpebyemoit actotel (B muana3one oT 30 MI'm go 3000 MI'w) cnenyromum oOpa3om
OTIPEIEISIOTCSI IBE HOMUHATIBHBIE YaCTOTHI:

— eciu Tpebyemast yacrora <600 MI'm, TO HMXHSAS U BEPXHsSI HOMHUHAJIBHBIC YaCTOTHI pPaBHEI,
cootBeTcTBeHHO, 100 MI'1t 1 600 MI'11.

— eciu Tpebyemast vyacrora >600 MI'm, TO HMXHSAS U BEpPXHsISI HOMWHAJIBHBIC YaCTOTHI pPaBHEI,
cootBeTcTBeHHO, 600 MI'1t 1 2000 MI 1.

Ecmm tpebyemas gactora paBrHa 100, 600 wmu 2000 MI'1i, To 3TO 3HAYEHHE NOJDKHO CUHTATHCS HUKHEH
HOMHHAJILHOW YaCTOTOM, U MPOIIeypa HHTESPIIOJISIIIMY U SKCTPATIOJISIMY Ha mare 9 He TpedyeTcs.

Ulae 4: VI3 tabnuubl | ompenensioT HW)KHEE W BepXHee HOMWHAJbHBIE 3HAUYEHHs PacCTOSHHS, HanOoiee
omuskme k Tpedyemomy paccrosiHuio. Ecin TpeGyeMoe paccTossHEE COBIamaeT co 3HaA4eHneM B Tadmmie 1,
TO €ro CJeyeT CYNTATh HIDKHUM HOMHHAIBHBIM PACCTOSIHUEM, M TIPOIIeypa UHTEPIONAIMK Ha mare 8.1.5
He TpeOyercsl.

Illaz 5. ]Ins mepBOro THIIA pacIPOCTPAHECHUS BBITIOHSAIOTCS mmaru 6—11.
Llaz 6: ]1ns HIKHETO HOMHHAJIHHOTO MPOIIEHTa BPEMEHH BHITONHAIOTCA Traru 7—10.
Illae 7. ]J1ns HWKHEH HOMHHAIBHOW YaCTOThI BHITIOJIHSIOTCS maru 8—9.

Ulae 8: Omnpenensercs: HaNpsHXKEHHOCTh TOJs, mpeBblmaemas B 50% wecT, 1 MPHUEMHON/TOJABIKHON
AQHTCHHBI TIPH BBICOTE PEMPE3CHTATUBHOTO MECTHOTO MpensATcTBHA, R, Ham 3emieil ains TpeOyemoro
PacCTOSIHUS U BBICOTHI IIepearolieii/6a30B0il aHTEHHBI C UCTIOIb30BAaHUEM CJICIYIOUINX IIATr0B:

Ilae 8.1: JInst BBICOTHI Mepenaroieii/0a3oBoii anTeHHbl N1, paBHO#W wWiu mpeBbimaromeid 10 m,
BBITIONHSFOTCS miary 8.1.1-8.1.6.

Ilae 8.1.1: OnpenenstoTcss HUKHEE W BEPXHEE HOMHMHAIbHbBIC 3Ha4YeHHs N1 ¢ MOMOIIbI0 MeToa,
npuBeaeHHOro B 11. 4.1 [punokenns 5. Eciu hi coBmagaeT ¢ o1HUM U3 HOMUHATIBHBIX 3HaueHU# 10;
20; 37,5; 75; 150; 300; 600 wiu 1200 M, ero cienyeT CYUTaTh HKHUM HOMUHAJIBHBIM 3HAUYCHHUEM
i hy, 1 mporienypa nHTEpIONAIUK Ha mare 8.1.6 He Tpedyercs.

laz 8.1.2: JIjis HOKHET0 HOMHHAIBHOTO 3HaYeHus N1 BeimosHsroTes maru 8.1.3-8.1.5.
Llaz 8.1.3: 1nst HWKHETO HOMHHAJIBHOTO 3HAYEHUS PACCTOSIHUSA BHITONHsIeTCs iar 8.1.4.

[llaz8.1.4: Omnpenensiercss HANpPsHKEHHOCTh MoJis, npesBbimaemMas B 50%  wmecr, s
NPUEMHOI/TIOABIKHOM aHTEHHBI [P BBICOTE PENPE3CHTATHBHOIO MECTHOTO MPENsATCTBUS, R2, 1iIs
TpeOyeMbIX 3HAYCHHI paccTOsHMUS, d, U BBICOTHI Mepe/arolleii/0a30B0i aHTeHHBI, N;.

Llaz 8.1.5: Ecnm TpeOyemoe paccTOsSHHE HE COBIAJAeT C HIDKHUM HOMHHAJIHHBIM 3HAYCHHUEM
paccTosHUS, TO TOBTOPSIIOT mar 8.1.4 s BepXHEr0o HOMWHAILHOTO 3HAYCHUS PACCTOSIHHUA H
MHTEPIOIUPYIOT JBA 3HAUCHUSI HAMIPSKEHHOCTH TOJIS K HY)KHOMY PAaCCTOSHUIO C MCIOJIb30BaHUEM
MeToa, puBeAeHHoro B 1. 5 [Ipunoxenus 5.

Ilaz 8.1.6: Eciu Tpebyemast BBICOTA TIepe/Iaroleii/0a30B0i aHTEeHHBI, N1, HE COBMAMAET C OJHUM K3
HOMMHAJIbHBIX 3HAYCHUM, MOBTOPsAOT Imard 8.1.3-8.1.5 ¥ HMHTEePHOIUPYIOT/IKCTPATIOIHPYIOT
HaNpsHKEHHOCTh oM it Ny ¢ momolneio Merona, npuBeaeHHoro B 1. 4.1 Tpunoxenus 5. Tlpu
HEOOXOUMOCTH PE3YJIbTAT OTrPAHUYMBAIOT MAKCHMAIbHBIM 3HAYCHHEM, IMPHUBEJCHHBIM B II. 2
IIpunoxxenus 5.

Illae 8.2: JInst BBICOTHI Nepearonieii/6a3oBoii anteHHb N1 MeHee 10 M onpeensieTcst HanpsHKEHHOCTh
moJyis Jijisi TpeOyeMoW BBICOTBI M PACCTOSHHUS C IIOMOIINBI METOJa, MPHUBEACHHOTO B II. 4.2
[punoxenus 5. Ecnu hy MeHblie Hyssl, TO CI€AyeT UCIOIB30BAaTh METOJ, NPUBEICHHBIH B II. 4.3
[Ipunoxenus 5.

Illaz 9: Ecmm TpeOyemast 4acToTa HE COBMANAeT C HIMKHEH HOMHUHAIHHOW YaCTOTOM, TIOBTOPSIIOT IIar 8 s
BEepXHEH HOMUHAIBHON YaCTOThI U MHTEPIIOIUPYIOT/IKCTPAIIOIUPYIOT B 3HAUCHHUS HAMPSKECHHOCTH I10JIS C
WCIIONb30BAaHUEM MeEToJa, NpuBeneHHOro B 1. 6 Ilpwnoxkenus 5. Ilpu HeoOXomuUMOCTH pe3yiabTaT
OTPaHUYMBAIOT MAKCHMAaJIbHBIM 3HAYCHUEM HANpPSHKECHHOCTH TIOJIs, PUBEACHHBIM B T1. 2 [punoxenns 5.

lae 10: Ecnu TpeGyeMblii IPOIIEHT BpEMEHH HE COBIAAAET C HIPKHIM HOMHHAIBHBIM MTPOIICHTOM BPEMEHEM,
TO TIOBTOPAIOT 1Iaru 7—9 Juist BEpXHEr0 HOMUHAJIBHOTO MTPOLIEHTa BPEMEHU M MHTEPIOIUPYIOT 1B 3HAUEHUS
HaNpPsHKEHHOCTH MOJISl ¢ UCIIONIb30BAHUEM METOAA, IPUBEICHHOTO B 1. 7 [Ipuioxenus 5.
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lllaz 11: Tlpy TPOTHO3WPOBAHUM JUIS CMCIIAHHOW TPAcChl BBIMIOJNHACTCS TOMIATOBAas IMPOIEIypa,
npuBeaeHHas B 1. 8 [puioxenus 5. [ns atoro Tpedyercss HCNONb30BaTh miard 6—10 JUist Tpacc ¢ KaxIbpIM
TUTIOM pacrpocTpanenus. ClieyeT OTMETHTh, YTO PU HATWYHU PA3INIHBIX YYACTKOB TPACCHI, OTHOCSIIUXCS
KaK K TEIUIOMY, TaK U K XOJIOJHOMY MOPIO, BCE MOPCKHE YYaCTKH HEOOXOAMMO KJIacCU(UIUPOBATH Kak
OTHOCSIIINECS K TEIIOMY MOPIO.

Illaz 12: Ecnu umeercst uHpopMalus 00 yriie MpocBeTa MECTHOCTHU JUIsl TTPUEMHOM/TIOABIKHON aHTCHHBI
pAAOM C Cyllied, B HAaNpPsDKEHHOCTh TIOJS BBOJSAT IOMPAaBKYy Ha Yyrojl TPOCBETa MECTHOCTH IS
TIPUEMHOM/TIOIBIKHOM aHTEHHBI C UCTIOJIB30BaHUEM METOa, TpuBeAcHHOTO B 11. 11 Iprmmoxenus 5.

Illaz 13: PaccuuthiBaeTcs TnpeamnojaraeMas HaNpsHKEHHOCTh TIOJIs, OOYCIIOBJICHHAs TPOMOC(HEPHBIM
paccestHieM, ¢ CII0JIb30BaHUEM METO/1a, IpeACTaBaIeHHOro B I1. 13 ITpunoxeHus 5, u 6epeTcss MaKCUMaJIbHOES
sHayenne E u Eg.

Illaz 14: KoppeKTupyercss HAMpsHKESHHOCTh TOJIA JUIS BBICOTHI MPUEMHOMN/TOABMKHON aHTeHHBI hy ¢
WCTIOB30BaHUEM METOJ1a, pUBeaeHHoro B 11. 9 [Ipuiioxenus 5.

Ulae 15 Ecnu BOKpYT nepeaaoniero/06a3oBoro TepMrHaia HMeeTcs PENsTCTBUE, IaXKe Ha MEHBILEH BbICOTE
HaJl yPOBHEM 3eMJIH 0 CPAaBHEHHIO C aHTEHHOM, CJIEAyeT BHECTH MOMPaBKY JUIS y4eTa BO3JCHCTBUS STOTO
MPEeMsTCTBUS, UCIONB3Ysl MeTO, mpuBeAeHHbIN B 1. 10 [Ipunoxenus 5.

Lllae 16: TlpumeHsercs onpaBKa sl HAKIIOHHOM Tpacchl, puBeneHHas B 1. 14 [Ipunoxenns 5.

Llaz 17: B . 15 lpunoxenns 15 npencrasieH METO sl TpAcc MPOTsbKeHHOCTHI0 MeHee 1 kM. Kak ykazano
B TEKCTE, CJIEAYIOLIEM HEMOCPEACTBEHHO IOCIe TEKCTa Iara 1, BbIIIE, BHAa4ale MOXKET MOTPeOOBATHCS
BbINOJTHEHKE maroB 1-16 mpu d = 1 kM.

lllaz 18: Ecnn Ha TpHEMHOW/MOABIKHON aHTEHHE PAIOM C CylIed TpeOyeTcs HampspKeHHOCTh TOJI,
IpeBbIIIacMas Uil MPOLIEHTa MECT, OTANYHOro oT 50%, 3HaueHHe HANPsLKEHHOCTH MOJIS Ui TpeOyeMoro
MPOLIEHTA MECT TOJyYalOT IyTeM BHECEHMS MONPAaBKH C HCIOJIb30BAaHHEM METOZa, MPUBEICHHOTO B 1. 12
[Ipunoxxenus 5.

Illaz 19: Tlpu HEOOXOAMMOCTH PE3YJIBTHPYIONIYI0 HANPSHKEHHOCTh IOJISI OTPAHUYMBAIOT MaKCHMAaJIbHBIM
3HaYeHHEM, NpUBeJeHHBIM B 11. 2 [Ipunoxenns 5. [Ipu npoBegeHnn pacyeToB sl CMEIIAHHON TPacChl IS
nporueHTa BpeMeHu Menee 50% Heo0XO0AMMO paccyuTaTh MaKCUMajibHOE 3HAUYEHHE HANpPSKEHHOCTH TIOJIS
ITyT€M MHTEPIOJIALNN MEXAY 3HAYEHUAMH JUIsl IOTHOCTBIO CYXOIMYTHBIX M MOJHOCTBIO MOPCKUX Tpacc. DTO
OTIpEIEIIeTCS CIIEAYIOIUM BhIPRKEHUEM:

E..x = E« +dEg/d nB(MkB/M), (42)

total

i (8

Efs:  HampsHKeHHOCTH 1OJISt B CBOOOHOM IPOCTPAHCTBE, ONpeelsieMasl ypaBHeHHEM (2) B
1. 2 lpunoxenwus 5;

Ese: ycwieHume mpu MaibIX TPOIEHTaX BPEMEHH JJIsi MOPCKOHM Tpacchl, OmpenensieMoe
ypaBHenueM (3) B 1. 2 [Ipunoxenus 5;

ds:  oOriree paccTostHue B MOPCKOM 30HE (KM);

Oiotal:  OOIIIEE paccTOSIHUE TS CYXOIYTHOM 30HBI (KM).

Ulae 20: TIpu HEOOXOAUMOCTH HANPSHKEHHOCTH OISl IEPECUUTHIBACTCS B SKBUBAJICHTHBIE 0a30BbIe IOTEPU
[IpU Tiepeiaue JJisl TPACChl C NCTIONB30BaHUEM MeTo/ia, puBeneHHoro B 1. 17 [Tpunoxenus 5.



56 Pex. MCJ-R P.1546-5
Ipunoxenune 7

KoppexTupoBka 1151 pa3HbIX KJIMMAaTH4Y€CKHUX PETHOHOB

Kpussie, npuBenennsie B [Ipumoxkenusx 2, 3 u 4, oCHOBaHB Ha M3MEPEHUSX /IS YMEPEHHOTO KIIMMAaTa.
B pernonax mupa, ryie BEpTUKAILHBINA IPaJUCHT UHACKCA pepaKIui aTMOC(EpPhl 3HAUUTEIIEHO OTIIHYACTCS,
HaIpPsHKEHHOCTH TOJIS B O0IIEM ClTydae Hellb3s POTHO3UPOBATH CTOJIb )K€ TOYHO.

s BBenmeHUs MOTIpaBOK K KpuBBIM Ilpmnoxkenuit 2, 3 u 4, 9T00BI MX MOXHO OBUIO MPUMEHSATH B JIIOOOM
perMoHe Mupa, MOXXHO HCIIOJIb30BaTh NMPHUBEICHHBIH HU)KE METOJ ydeTa MH(OPMAlUU O BEPTHKAIHLHOM
rpaaueHTe uHaekca pedpakuuu u3 Pexomenmammun MCDO-R P.453. B maccuBax nanHbeix B PekomeHganuu
MCD3-R P.453 rpaguenTs! nHAEKCA pedpakiuy NpuBeaeHbl B ennHUIax N/KM U HIDKHUX 65 M aTMocdepbl
B BUJIC OTPULIATEIbHBIX 3HAYCHUH.

Jlnist Tako KOPPEKTUPOBKHU KpHBHIX B [IpuioxkeHusx 2, 3 U 4 MpUHUMAIOT CIIEIYIONINE OMOPHBIC 3HAYCHUSI
1t rpaauerTa dNo:

Jlist moneid, npeBbiiiaeMbiX B TedeHue 50% Bpemenn:  dNo = —43,3 en. N/km (43a)
Jlns moneit, npeBbimaeMbix B TeueHue 10% spemenn:  dNo=-1419  en. N/km (43b)
Jlnst mosield, npeBblaeMbIX B TeueHune 1% BpeMeHH: dNo=-301,3  en. N/km (43c)

sl KOPPEKTUPOBKU CEMEHCTBAa KPUBBIX HAMPSHKCHHOCTH IOJIA B PasHbIX PaJUOKIMMATHUYECKUX PErHOHAX
MHpa pacCUUTHIBAIOT pa3HOCTh AN rpasneHTa cieayrnmM o0pa3om:

AN =dN, —dN, (44)

i (H

dN: rpagueHT, NpeBBILIAEMBI B TEUYCHHE 3aJaHHOTO sl KOPPEKTUPYEMBIX KPHBBIX
MpOIEHTa BpeMEHH W Toiydaembli U3 ¢aimoB manmHeix DNDZ 50.TXT,
DNDZ 10.TXT, DNDZ 01.TXT B Pekomenmaruu MC3-R P.453 ms B 50%, 10% u
1% BpeMeHH, COOTBETCTBEHHO;

dNo:  omopHbBIA TrpagMeHT ISl TPOIEHTAa BpPEMEHH JUIS KPHBOM, KOTOpas JOJDKHA
KOPPEKTHPOBATHLCSI C MOMOIIBIO YpaBHEeHUsI (43).

Ecnu dN menbire —301,3, To st siro6oro paccrosiaus d (KM) K MAKCUMAJIbHOMY 3HAUSHHUIO HANPSHKEHHOCTH
MOJIs1 T0OABJISETCS CIEAYIOIIAs TONPaBKa:

OE ax =0,007(—3013—dN){1—exp(—d / 50)}exp(—d /6 000) 1b. (45)

Cne;[yeT OTMCTUTD, UTO B MAKCUMAJIbHBIC 3HAYCHHA HAIIPSAKECHHOCTHU I10JISI HC BHOCUTCA HUKAKUX I/I3MCH€HHI7[,
ecnu AN 6onbire v pasao —301,3.

Macmrabubiit ko3 dunmeHT K pacCUUTHIBAIOT ¢ TIOMOIIBIO CIIETYFOIIEr0 BRIPAKESHUS:
K =14,94—6,693x107° (1 494 — AN)? AN >0 (46a)
=0,08 AN AN <0. (46b)

Jlimst caMoii HIDKHEH KPHUBOH B KOPPEKTHPYEMOM ceMercTBe, To ecTh it hy = 10 M, BHOCAT mompaBky OE1,
OTIPEIETISIEMYIO KaK:

SE, = K{1—exp(~d /50) }exp(~d /6 000) 1b. (47)
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[Ipu HEOOXOMMMOCTH 3HAUYCHHE OE1 MOMKHO OBITH OTPaHUICHO CIEAYIOMNM 00pa3oM.

- 6E1 JOJIDKHO OBITh OrpaHU4YCHO TakK, YTOOBI CKOPpPCKTUpPOBAaHHAsA HAIPAKCHHOCTL IIO0JA HC
IMpeBbIIIaJIa MAKCUMAJILHOTO 3HAYCHUSA HAIIPAKCHHOCTHU I1OJIA C HOHpaBKOfI.

- Ecmu AN 6ombire Hyst, SE1 qomkHa OBITE OTpaHUYeHA TaK, YTOOBI Pa3HOCTD MEXKIY MAKCUMAIEHBIM
3HAQUCHWEM  HAmpsHKEHHOCTH OIS C  TONPaBKOH W HANpPSDKEHHOCTBIO  TONS IS
h1 = 10 M He mpeBbIIIaTa 3Ty Pa3HOCTh sl KPUBBIX 0€3 KOppeKTHPOBKHU. ClielyeT OTMETUTD, YTO 3TO
YCIIOBHE HE JOJDKHO HCIONB30BaThCs Mpu AN MeHbIe HyJIs.

HampspkeHHOCTh Mot Uil Ipyrux 3Hav4eHuid hi koppekTupyercss Tak, 4roObl OHAa 3aHHMaia TO IKE
OTHOCUTEIBHOE IMOJIOXKEHUE MEXKAY MAaKCUMAJIbHBIM 3HAYCHUEM HANPSLKEHHOCTHU TOJIS U HANIPSDKEHHOCTHIO
nosst st Ny = 10 M, 9TO ¥ COOTBETCTBYIOIIAsE HAMPSKEHHOCTh TOJISI HAa KPHUBBIX 0€3 KOPPEKTHPOBKH, C
HCIIONB30BAHUEM CJIEIYIOLIETO BEIPAKEHUS:

E, =B +(E, - B) (Bax —E) / (Epax — B0 (48)
rre
Ei: manpspkenHocTb mostst st hy = 10 m;
En: HampspKeHHOCTB TOJIS T 3Ha4YeHuit Ny 6osbie 10 m;
Emax: MakcHMMallbHOE 3HaUCHHE HAMIPSHKEHHOCTH TOJIS

U ITpUX 0003HAYAET CKOPPEKTUPOBAHHbBIE 3HAUCHUSI.

IMpuaoxenue 8
Cpasnenmne ¢ Meronom Oxymypa-Xara

B metone Oxymypa-XaTa nCnosp3yeTcs cienyollee ypaBHeHHE:

E =69,82-616log f +1382logH, +a(H,) - (449 -6,55logH,)(logd)", (49)
rje:
E: manpsokeHHocTb nonst (nb(MxB/m)) st 3.u.m. 1 kBT;
f:  wacrora MI');
Hi:  sddexruBHas BrICOTa aHTEHHBI 0230BOM CTaHIIMU HAJl YPOBHEM 3eMJIH (M) B JHara3oHe
30-200 m;
H>:  BbICOTa aHTCHHBI IOJBIXKHOMN CTAHIIMU HAJ YPOBHEM 3eMiH (M) B nuamnazoHe 1-10 m;
d:  paccrosaue (km);
a(H,)= (1,1logf-0,7) H,— (1,56 log f — 0,8);
= 1 mad<20kM;
= 1+(0,14+0,000187 f+ 0,00107 H,) (log [0,05 d])°® st d > 20 km,
re:

{=H,/,/1+0,000007H? .

Hacrosmas Pexomenaanus gaet cxonnslie ¢ MmetogoM OkyMypa-Xarta pe3ynbTatsl Ui paccTostHAN 10 10 kM,
h2=H2= 1,5M,R:15.
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