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IIpenucaosue

Ponps  CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeIBOro, 3dgdexkTuBHOro u
9KOHOMHYHOTO HCIOJIb30BaHUS PAJMOYaCTOTHOIO CIIEKTPAa BCEMH CIIy)KOAMHU PaJvOCBSI3H, BKIIOYAsh CITyTHHUKOBBIE
Cﬂy)KGbl, U TMpOBECACHUHM B HCOIPAHMYCHHOM YaCTOTHOM [JUAIIa30HE HCCﬂeﬂOBaHHﬁ, Ha OCHOBaHUH KOTOPBIX
MIpUHUMAIOTCsl PekoMenanmy.

BCGMI/IpHLIe U  PCrUOHAJIBHBIC KOH(I)epCHIII/II/I paguocCBiaA3n U accaMmOieu paguocCBiaA3n 1pUu  MOAACPIKKE
HUCCICA0BATCIBCKUX KOMHCCHH BBITIOJHSIOT PEriIaMCHTApHYI0 U MMOJIUTUYICCKY O (I)yHKIII/II/I CeKTopa PaguoCBiA3U.

IHosmTHKa B 00;1aCTH MPAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITMC)

ITomutuka MCD-R B obGmactu IIMC wm3naraercs B oOmieil mareHtHod mnomutuke MCDO-T/MCDO-R/MCO/MDK,
ynomuHaemoir B Ilpmnoxxenmn 1 x Pesomommu 1 MCDO-R. ®@opwmbl, KOTOpble BiaAeibllaM MATEHTOB CIEAyeT
HCIIO0JIB30BaTh AJId NPEACTAaBJICHUSA MMATCHTHBIX 3asIBJICHUMN U z[eKﬂapauMﬁ O JIMIICH3UPOBAaHUU, MTPECACTABJICHBI 10 aIpECy:
http://www.itu.int/ITU-R/go/patents/en, rae Taxxke comepikarcss PyKOBOASIINE MPUHIMIBI MO BBIMOJHCHHIO OOIIEH
nareHTHOH monmutuku MCO-T/MC3-R/MCO/MBK u 6a3a maHHbix nareHTHOH nHpopmarmu MCO-R.

Cepuu Pexomenaanuii MCI-R

(ITpencTaBieHsI TaKKE B OHIAWHOBOM (hopme 1o aapecy: http:/www.itu.int/publications/R-REC/en.)

Cepusn HaszBanue

BO CryTHUKOBOE PaJlOBEIaHue

BR 3amnuch A7sl MPOU3BOCTBA, APXUBUPOBAHUS M BOCIIPOU3BEACHHUST; IUNICHKH AJIsl TENICBUACHUS

BS PanmoBemarenbHas ciryx06a (3ByKoBas)

BT PagnoBemarensHas ciayx0a (TeIeBU3NOHHAS)

F dukcupoBaHHas ciryx0a

M [MonBmxHas CITyTHUKOBAsI CITy>K0a, CIIyTHUKOBas Cllyx0a pagroonpeaeneHus,
JIOOUTENBbCKas CITyTHUKOBAsSI CITy)K0a M OTHOCSIIMECS! K HUM CITyTHUKOBBIE CITYKOBbI

P PacnpocTrpanenne paanoBoJIH

RA PannoactpoHomus

RS CucTeMbl TUCTAHIUOHHOTO 30HIUPOBaHUS

S OuKCHpOBaHHAS CITyTHUKOBAs CIyx0a

SA Kocmuueckue npuMeHeHNs: 1 METEOPOIOTUs

SF CoBMECTHOE UCIIOJIb30BaHNE YaCTOT M KOOPAWHALIUS MEX/y CUCTeMaMU (PMKCUPOBAaHHOI
CIIyTHUKOBOH CIIy>KObI M (PUKCUPOBAHHOI CITy>KOBI

SM YpasieHue UCIOJb30BaHUEM CIIEKTPA

SNG CrnyTHUKOBBIN cOOp HOBOCTEH

TF [lepenaya curHanoB BpEMEHH U STAIOHHBIX YACTOT

\% CroBaphb M CBsI3aHHBIE C HIM BOIPOCHI

Ilpumeuanue. — Hacmosawasn Pexomenoayus MCI-R ymeepocOena Ha aHeIULICKOM —53blKe 6

coomeemcmauu ¢ npoyedypot, usiodxicentoui 8 Pezonroyuu 1 MCO-R.
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Bce mpaBa coxpaneHsl. Hu oxHa U3 yacteil JTaHHOH ITyOIMKAMK HE MOXET ObITh BOCIIPOM3BEACHA C MOMOILBIO KaKHUX
OBI TO HH OBLTO CPENCTB 0€3 MPEABAPUTEIHHOTO MMCBMEHHOTO pa3perieHus MCD.
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PEKOMEHJALIMA MCO-R P.1546-4

MeToa npor1o3upoBaHms AJisl TPACC CBSA3U ""MMYHKTA ¢ 30HOI' 1J11 HA3eMHBIX CJIY:KO
B auana3one yactor ot 30 MI'n xo 3000 MI'ig

(2001-2003-2005-2007-2009)

Cdepa npumenenus

B macrosmeli PexoMeHmanmuy COmEpIKHUTCS ONKMCAaHWE METOJIa IMPOTHO3WPOBAHUS PaCIpOCTPAHEHUS
PaIuOBOJH TS TPAcC CBI3W "MyHKTA ¢ 30HOK" IJIs Ha3eMHBIX CIYKO B muamazoHe gactot ot 30 MI'm mo
3000 MI'u. OHa mpeaHa3HaveHa AJsl UCIOJB30BAaHUS B JIMHUAX PaJUOCBSI3M B YCIOBUSX TPOHoOc(epsl Hax
CYXOITyTHBIMH TpaccaMu, MOPCKUMH TpaccaMi W/UIIM CMEIIaHHBIMU TPACCAMH, COCTOSIIIUME U3 CYXOMYTHBIX
W MOPCKHX y49acTKoB, HuHOHN oT 1 mo 1000 kM mist 3¢ ¢heKTHBHOW BBICOTHI Tepearoleli aHTCHHBI MEHEee
3000 M. DTOT METO/A OCHOBaH Ha MHTEPIOJSAIMU/IKCTPANIONSINH 0 MOITYYECHHBIM SMIIUPHYECKHM ITyTeM
KPUBBIM HAIpPSKCHHOCTH TOJsI KaK (PYHKIMSIM OT PAcCTOSHHS, BBICOTHI aHTCHHBI, YaCTOThI M TPOICHTA
Bpemenu. [Iporeaypa pacdera BKIIOYAaeT TakKe BHECCHHE HCIIPABIICHUI B Pe3yJbTaThl, IMOJTYYCHHBIE Ha
OCHOBC I/IHTepHOJISIHI/II/I/BKCTpaHOJ'IS[HI/II/I, JJIs1 TOro YTOOBI YUECTH YyroJ nmpocB€ra MECTHOCTU U MCEIIAIOMIUEC
OTpPaXXEHUS OT MPEMSATCTBUN B TEPMUHAIE.

Accambres paguocssizu MCO,

yuumbvleasl,

a) 9TO HEOOXOJUMO TMPEIOCTABUTH HH)KEHEpaM PYKOBOACTBO B OOJNACTH TUIAHUPOBAaHUS CIYKO
Ha3eMHOM paarocBs3u B auana3zoHax OBY u YBUY;

b) YTO IS CTAHLUH, pa0OTAIOIIMX B OJHOM M TOM € MJIM COCEIHMX YACTOTHBIX KaHajlaX, 0OJIbIIOE
3HAUYCHHUE UMEET ONPECICHUE MUHUMAIHHOTO PACCTOSHUS Pa3sHECCHUS MEXKIY HUMH, TpeOyIoLerocs ajs
WCKITIOYCHUS HEMPUEMIIEMBIX TIOMEX 32 CUET PaclpoCTpaHeHus B Tporocdepe Ha OOIBIIIE PACCTOSIHHUS,

c) 4YTO KpHUBbIE, NpuBeneHHbIE B [Ipmnoxkenusx 2, 3 u 4, MOJy4YeHbl C MOMOIIBIO CTATUCTHUYECKOTO
aHaJIKN3a YKCIEPUMEHTAIBHBIX JaHHBIX,

ommeda,

a) yto B Pexomenganuun MCD-R P.528 npuBeneHo pyKOBOACTBO MO MPOTHO3MPOBAHMIO MOTEPh Ha
LAl

Tpacce CBsI3M "TIyHKTA C 30HOU" JIJI BO3MYIIHOHN TOIBIKHOM CITYy>KOBI TS Auana3oHa yactoT ot 125 MI't no
30 I'Tt u paccrostamit mo 1800 kwm;

b) yto B Pekomenmaiuu MCD-R P.452 mpuBeneHo pyKOBOACTBO MO TMOAPOOHON  OLEHKE
MUKPOBOJHOBBIX TTOMEX, BO3HHKAIOIIUX MEXIy CTAaHIUSIMH Ha IMOBEPXHOCTH 3eMJIM Ha YacTOTax BHIIIS
npubu3urensHo 0,7 T

c) gyro B Pexomennamun MC3-R P.617 nmpuBeneHo pyKOBOACTBO MO IMPOTHO3MPOBAHUIO NOTEPh Ha
Tpacce CBA3M "NIyHKTa ¢ IMyHKTOM'" IUIS 3aTrOPU30HTHBIX PaJMOPENCHHBIX CHCTEM Ul AMana3oHa 4acTOT
Boiie 30 MI'n u st paccrosinuid B inana3zone ot 100 km 1o 1000 km;

d) yro B Pexomenmannn MCDO-R P.1411 npuBempeHo pPyKOBOJICTBO IO MPOTHO3UPOBAHHUIO JUIS
HapyXHBIX CITyk0 OnMvkHer paguocBas3u (10 1 km);

e) gto B Pekomenmarmu MCDO-R P.530 mpuBeneHO pPyKOBOJCTBO IO IPOTHO3HPOBAHHUIO MOTEPHh HA
Tpacce CBSI3M "TYHKTA C MyHKTOM" JIJIs1 HA3EMHBIX CHCTEM TMPSMOU BUIAUMOCTH,



2 Pex. MCJ-R P.1546-4

pexomenoyem,

1 9TOOBl TpOUENyphl, TpuBeAcHHble B [lpunmokeHusx 1-8, OBUIM WCIONB30BAHBI IS
MIPOTHO3WPOBAHMS HAINPSHKEHHOCTH TIOJII HA Tpaccax CBs3W "IyHKTAa ¢ 30HOU" ISl paariOBeIIaTeIHHOM,
CYXOITyTHON TOJBUKHOM, MOPCKOW TOJBHKHON M HEKOTOPBIX (PMKCUPOBAHHBIX CIYKO (Hampumep, Ciyxo,
HCTIONB3YIOMINX CHUCTEMBI CBS3HM "IIYHKTAa CO MHOTUMH MyHKTaMu") Jisl quama3oHa dactoT ot 30 MI'm no
3000 MI'n1 u s paccrosiauil B Auanaszone ot 1 kM 10 1000 kM.

IIpuiaoxenune 1

BBeaenue

1 KpusBble pacnipocTpanenust

Kpusbsie pacmpoctpanenusi, mnpuBeneHHble B [lpumokenusix 2, 3 w 4, TPEACTaBIAIOT 3HAYCHUS
HAIPSHKEHHOCTH OIS T 3P GEKTUBHONW H3TydaeMoi MOITHOCTH (3.1.M.) 1 kBT Ha HOMHHAIEHBIX YacTOTax
100, 600 u 2000 MI'1, COOTBETCTBEHHO, B 3aBUCHUMOCTH OT Pa3IHYHBIX MapaMeTpoB; IMpUYeM HEKOTOpPHIE
KpPHUBBIE OTHOCATCSI K CYXOIYTHBIM Tpaccam, a APyrHe — K MOPCKAM Tpaccam. sl modydeHus] 3Ha4eHUs
HanpsOKEHHOCTH MOt JUIsl JIF000#  3ajaHHOW 4YacTOTHl CIEAyeT WCIONb30BaTh HMHTEPIIONSINAI0 WIIN
IKCTPAIOIALINIO 3HAUYEHUH, TOYYSHHBIX UL 3TUX HOMHUHAJIBHBIX 9acTOT, TI0 METOAY, IPUBEIEHHOMY B II. 6
ITpunoxenus 5.

OTH KpHUBBIE OCHOBaHBI Ha JAHHBIX W3MEPEHUH, OTHOCAIIMXCS TIABHBIM O00pa3oM K CpeIHUM
KIIMMATHYECKAM yCIIOBHSIM B PETHOHAX C YMEPEHHBIM KIMMAaTOM C XOJOAHBIMH M TEIUIBIMA MOPSMH,
HanpuMmep B pernone CesepHoro Mops u CpenuzeMHOro mopsi. Kpussle Is1 CyXOMyTHBIX TPacc MOCTPOEHBI
Ha OCHOBE JIaHHBIX, MOJYYEHHBIX TJIaBHBIM 00pa3oM B yCJOBHUSIX YMEPEHHOTO KIMMaTa, XapaKTepHOTO IS
EBpomsr m CeBepHoit AMepuku. KpuBbie s MOPCKHX Tpacc OBUTH TIOCTPOCHBI HAa OCHOBE IAHHBIX,
MIOJTy4YeHHBIX TJIaBHBIM 00pa3zoM B pernoHax CesepHoro u CpenuzemHoro mops. lllupokue nccrnenoBanus
MOKa3alM, 4TO YCJIOBUS pPAcHpOCTPaHEHHS B HEKOTOPBIX OTPAaHWYEHHBIX TEIJIBIMH MOPSIMHM PETHOHAxX ¢
cyrneppedpakxiiei CylmecTBeHHO pa3TndatoTCs.

OmHAaKo METOIBI WHTEPTOJSAIUN M JKCTPAIONIAINHA TSI CEMEUCTB KPHUBBIX HAINPSHKEHHOCTH TOJISI HOCST
oOmwmii xapakrtep. [lo3ToMy mHpu HamU4MM CEMEWCTB KPHUBBIX ISl PETMOHOB C Pa3HBIM KJIUMAaTOM, TJE
Mpeo0NIaaloT  CYMIECTBEHHO  pa3iMyaloNInecs YCJIOBUS  pPacHpOCTPAHEHHsST PAaTUOBONH, TOYHYIO
XapaKTepUCTUKY PaclpOCTPaHEHUS PAJMOBOJH B 3THUX PETrHOHAX MOXHO IMOJYUYHUTh C HCIOJIb30BaHUEM
MPUBEJCHHBIX B HacTOsIIeH PekoMenganum MeTo0B.

HaCTOSIH_[aﬂ PCKOMCHZ{&L{I/ISI HE Mp€aAHasHauYCHa IJIsd KOHKpCTHOI\/'I NoJiapu3alu.

2 MaxkcuMaabHasi HANPSIAKEHHOCTH MOJIsA

KpuBble natoT BepxHHE Mpeaesibl BO3MOXKHBIX 3HAYEHHN HANpPSHKEHHOCTH TOJS, KOTOpas MOXET OBITh
MOJTyYEHA B JIIOOBIX YCIOBHAX. DTH NpeAeibl onpeaeseHsl B 1. 2 [IpunokeHus 5 u noka3aHbl MyHKTUPHBIMU
JTMHUSAMHA Ha rpadukax, npuBeAeHHbIX B [Ipunoxenusx 2, 3 u 4.

3 KoMmnbrotepHbie TadaMubl

XOTs 3HAUCHUS HANPSHKEHHOCTH TOJII MOYKHO HETIOCPEACTBEHHO CUHTATH MO KPUBBIM, MPEICTABICHHBIM Ha
pucynkax B [lpunoxenusix 2, 3 u 4 Hacroswmed PekoMmeHnmanui, Ay peaidu3aludud 3TOr0 MeTona ¢
TIPUMEHEHHEM KOMIIBIOTEpA IIPEHITOIATaeTCsl HCIIOIh30BATh TAONHIBI HAMPSHKEHHOCTH TIOJISA, KOTOPHIC
MOXHO TmonyuuTh B biopo pammocBszu. Cwm. pasmen BeO-caiita MCD-R, kotopelif OoTHOCHTCS K
3-it UccnenoBaTenbCkoi KOMUCCUU IO PAIHOCBSI3H.
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4 ITomaroBsIii MeTOA

[logpoOHast momraroBasi mpolenypa, KOTOpas HOJDKHA HCIONb30BaTbCs MPH HPUMEHEHHHM HACTOSIIEH
Pexomennanuu, npusenena B [lpunoxennn 6.

5 O0o3HaueHue aHTEHH

B nacrosmeit Pexomenmanum TepMuH '"mepemaronias/6a3oBas aHTEHHA" TPUMEHSETCS OJHOBPEMEHHO IS
0003Ha4YeHHUs MEepearomeil aHTeHHBI, HCIOIb3YEMOH B paluOBEIIaTeNIbHON ciyx0e, U aHTEHHbI 0a30BOM
CTaHIMM, UCIOJB3YEeMO B Ha3eMHBIX MOJIBW)KHBIX CIy0aX. AHaJOTHYHBIM 00pa3oM TEpMHUH
"MprUeMHAs/TIOJIBUKHAS aHTeHHA" mNpUMeHsieTcss sl 0003HAa4YCHUs TMPHEMHOW aHTEHHBI, HCIIONIb3yeMOH
B PaJMOBEILATEIbHOM Ciyk0e, U aHTeHHBI IOJBIKHON CTAHIUH, UCIOIb3YEeMOH B HAa3eMHBIX ITOJBH)KHBIX
coyxbax. C Oomee mogpoOHON wuHDOpMaluelt, Kacaromleiics 0003HAYEHUS TEPMHUHAIOB MOXKHO
o3HakKoMUThCA B 1. 1.1 Ilpunoxenns 5.

6 BricoTa nepenaroueii/6a30B0ii aHTEHHBI

B »tom wMerome yuuteiBacTcs d((PEeKTHBHAS BBICOTA IEepenaromieii/0a30Bo  aHTEHHBI, KOTOpas
COOTBETCTBYET BBICOTE AHTEHHBI HaJ BBICOTOW penbeda MECTHOCTH, YCPETHEHHOW IS PAacCTOSHUN B
JUara3one oT 3 10 15 KM B HanpaBICHUH MPUSMHOMN/TIOJIBUKHON aHTCHHBI. J[JI1 CyXOMyTHBIX Tpacc KOpode
15 KM, C€CJIM HUMCIOTCA COOTBETCTBYIOINHUC JAaHHBIC, B O3TOM MECTOAC TaKXKC YUYUTBIBACTCA BBICOTA
TIepeaaroNIei/6a30B0l aHTEHHBI HAJNl BBICOTOH pENPE3CHTATUBHBIX MECTHBIX TMPEMATCTBUNA (TO €CTh
Ha3eMHOTO IOKpPOBa) B MECT€ HAaXOXXICHHs Iepenarolieit/0a3oBoil craHimu. BEICOTy mepenaromied wim
0a30BOl aHTEHHBI /1| JUTS1 PACUETOB MOIYYAIOT C TOMOIIBI0 METO/Ia, MPUBEACHHOTO B 1. 3 [Ipunoxenus 5.

7 Hcnoan3oBanHas AJist KPUBBIX BBICOTA nepe)lalomeifl/ﬁawl;oifl AHTCHHBbI

KpuBble 3aBUCUMOCTH HAMPSKEHHOCTU TOJISI OT paccTosiHuA B [Ipunoxenusix 2, 3 u 4 U COOTBETCTBYIOIINE
TaOIUIBI IPUBEACHBI Tt 3HadeHui h,:10; 20; 37,5; 75; 150; 300; 600 u 1200 m. s moObIx 3HAUSHUH /1
B quanazone ot 10 mo 3000 M crmeayeT UCHONB30BaTh WHTEPHONSALUIO WM SKCTPAMONALMIO  T10
COOTBETCTBYIOIIMM JIBYM KPHUBBIM, Kak omucano B 1. 4.1 IlpuioxkeHus 5. DKCTpamomisaius, UCIOIb3yeMas
st by meree 10 M, mpuBenena B 1. 4.2 Ilpunoxxenus 5. 3Ha4eHUS /; MOTYT OBITH OTPUIIATEIHHBIMH, W B
3TOM cllydae cieayeT UCIOIb30BaTh METOM, pUBeAeHHBIN B I1. 4.3 [Ipunoxenus 5.

8 HN3MeHYHBOCTH BO BpeMeHH

KpuBsie pactipocTpaHeHHs IPEACTABIAIOT 3HAUYEHHUS HAPSHYKEHHOCTH TOJIs, IpeBbIiaeMble B TeueHue 50%,
10% u 1% Bpemenu. MeToa MHTEPHOJSNNHA MEXIY 3TUMHU 3HAUeHWSIMH TpuBeneH B 1. 7 [Ipumoxxenus 5.
Hacrosmas Pexomennmanus He AeWCTBUTENBbHA TSI 3HAYEHWH HANPSHKEHHOCTH TIOJS, TMPEBBHINIAEMBIX B
Te4YeHUe MPOLIEHTOB BPEMEHH 3a NpeaenamMu auanasosa ot 1% mno 50%.

9 MeTton AJisi CMeLIaHHBIX Tpace

Ecmn Tpacca pagmocurHana mpoxXoIuT OJHOBPEMEHHO HaJl CyIIe W MOpEM, TO OLEHKY HampsH KeHHOCTH
TIOJIS TSl CMETIaHHON TPacChl HEOOXOAUMO MPOBOIHUTH M0 METOTy, TpUBeIeHHOMY B I1. 8 [Tpunoxenwus 5.

10 BbicoTa npreMHON/OABUKHON AHTEHHBI

Jig  CyXomyTHBIX TpacC KpHBBIE TPEACTABISAIOT 3HAUYEHUS HANPsSHDKEHHOCTH TIONS TPH  BBICOTE
TIPUEMHOM/TIOIBIYKHOM aHTCHHBI HaJ 3eMJICH /i, (M), paBHOM perpe3eHTaTUBHOHN BHICOTE HA3E€MHOTO ITOKPOBa
BOKPYT MECTa PacIIOJIOKEHHS NMPHEMHON/MOABIKHON aHTEHHBl. MHUHHUMabHAs pelpe3eHTaTHBHAS BBICOTA
Ha3eMHOro TmokpoBa coctaBmsieT 10 M. [l1sg MOpcKuUX Tpacc KpUBBIE TMPEACTABISAIOT 3HAUYEHUS
HANPSHKEHHOCTH Tonsd npu s, = 10 M. UTOOB MONYy4HTh 3HAYSHHS JUIS BENUYHH /p, OTJIMYAIOIIUXCS OT
IIPEICTABICHHBIX HAa KpPUBBIX, CIEAYeT IPUMEHATh IIONPAaBKYy B COOTBETCTBUH CO CPENOW BOKPYT
MIPUEMHO/TIOABMKHOM aHTeHHBI. MeTo/1 pacyeTa 3TOH MmonpaBKy npusesieH B 1. 9 [Ipuioxenus 5.
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11 IlonpaBka Ha yroJi NpocBeTa MECTHOCTH

Jl1a cyXOmyTHBIX Tpacc MOYKHO MOBBICHTH TOUYHOCTH MPOTHO3UPYEMOM HAIPSKEHHOCTH TOJS MyTeM y4eTa
MECTHOCTH BOJHM3M NPUEMHOI/IOABMKHON aHTEHHBI, €CJIM UMEIOTCS TaKHe AaHHbIe, MPU HCIOIb30BaHUU
yIja mpocBeTa MecTHOCTH. lIpu pacueTtax Al CMELIaHHOW TPAcChl 3Ty IMONPABKY CIEAyeT BBOOUTH, €CIIU
[IPUEMHASA/TIO/IBI)KHAST aHTEHHA HAXOAUTCS PAJOM C CYXOIYTHBIM ydYacTKOM Tpacchl. bonee moxmpoOnas
rH(popMaIHs O TIOMpaBKe Ha YToJl IPOCBETa MECTHOCTH IpHuBeneHa B 1. 11 Ilpunoxenns 5.

12 N3MeHYNBOCTL B 3AaBUCHUMOCTH OT MECTA

KpuBbie pacnipocTpaHeHus TMpeACTaBIAIOT 3HAYSHHS HANPSHKEHHOCTH TIOJS, TpeBbimaemMbie B 50% MecT B
mpenenax 30HbI, Kak mpaBmio, pazmepom S00 M Ha 500 M. bonee moapoObHO M3MEHYHUBOCTH B 3aBUCUMOCTH
OT MeCTa ¥ METOJ pacueTa NONpaBKH, TpeOYIoLencs Ui MPOLEHTOB MeCT, OTINYHBIX 0T 50%, mpuBeaeHEI
B . 12 [Ipunoxenus 5.

13 JKBUBAJICHTHbIE 0a30Bble IOTEPH NPH Nepeaaye

B n. 14 IlpunoxxeHus 5 mpuBeIeH METOJ IepecueTa HaNpsHKEeHHOCTH oy mpu 3.M.M. 1 kBt B
9KBUBAJICHTHbIE 0Aa30BbIC TIOTEPH IIPH Iiepeaaye.

14 HN3menunBocTh HHAEKCA pedpakunu aTMocdepsbl

W3BecTHO, 4TO MEIUAHHBIA YPOBEHb HAIPSXKCHHOCTH TMOJS U €ro M3MEHYUBOCTH BO BPEMEHH 3aBHUCSAT OT
KIMMaTHYECKUX YCIOBHM B pa3HbIX peruoHax. llpuBenennoie B [lpunoxenusx 2, 3 u 4 KpuBble
HaNpsOKEHHOCTU TIONIST OTHOCATCS K yMepeHHoMy kimMmary. B Ilpunoxkenun 8 mnpuBeneH MeTox
KOPPEKTUPOBKM KPUBBIX JJIsl PasHBIX PETHOHOB MHpAa HAa OCHOBE IaHHBIX O BEPTHKAIBLHOM TI'paJHeHTE
HHJEKCca pepakun aTMocepsl B cooTBeTcTBUH ¢ Pexomennanueit MCDO-R P.453.

15 CootBercTBHE ¢ MeTOgOM OKymMypa-XaTa

B ITpunoxxenun 7 mpuBeIeHBl YpaBHEHUA XaTa sl NPOTHO3UPOBAHMS HAIPSHKEHHOCTH IOJI MOJBUYKHBIX
ciyk0 B FOPOJCKUX paliOHaX M OMUCAHBI YCJIOBHUs, MPH KOTOPBIX HACTOsIIAass PekoMeHmaIus 1aeT CXOAHbIS
pEe3yabTaTHL.

Ipunoxenune 2

Jmnana3zon yactot ot 30 MI'u x0 300 MI'n

1 KpuBbie 3aBUCHMOCTH HANpsDKEHHOCTH TIOJSI OT PAcCTOSHUSA B HacrosmieMm llpunokeHun
npuBeneHsl ang 4dactoTel 100 MI'm. X MOXXHO NpUMEHATH Afid 4acToT B auamazone ot 30 MI'm mo
300 MTI't1, HO mpHW 3TOM Jisl HOBBIIICHUS] TOYHOCTH CJEAYET MCIOJIb30BaTh MPOIEAYpPY, ONUCAHHYIO B M. 6
[punoxkenuss 5. Ty »xe mnporenypy HEOOXOJMMO HCIONB30BaTh W ISl TaOyJIUPOBAHHBIX 3HAYCHHUU
3aBUCHMOCTH HANPSHKEHHOCTH OIS OT paccTostHus (cM. 1. 3 [Tpunoxenwns 1).

2 KpuBbie Ha pucyHkax 1-3 COOTBETCTBYIOT 3HAUYEHHUSM HAIPSKEHHOCTU TIOJIS, MPEBBIIIAEMBIM B
50% MecT B mipefenax Jito0oii 30HbI pazMepoM mpubmmzuteabHo 500 M Ha 500 M B Teuenue 50%, 10% u 1%
BPEMEHH JIsI CYXOITyTHBIX Tpacc.

3 Pacnipenesnienrie HaNpsOKEHHOCTH TOJIE B 3aBHCUMOCTH OT TPOLEHTa MECT MOXKHO PacCUMTaTh
10 TaHHBIM, IPUBEACHHBIM B I1. 12 IIpunoxxenus 5.

4 Kpusele Ha pucyHKax 4—8 COOTBETCTBYIOT 3HAUEHMSIM HaNpsHKEHHOCTH IIOJS, IMPEBHIIIAEMbIM
B 50% wmect B TeueHue 50%, 10% u 1% BpemeHM 11 MOPCKHX Tpacc, MPOXOMALINX Yepe3 XOJIOIHOE U
Terioe Mops, Haripumep CesepHoe u CpenuzeMHOe MOpe, COOTBETCTBEHHO.
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Haupssxcuocts no.ust (ub(micB/m)) wist o.m.m. 1 kB
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HanpspkenHocts mouist (1b(MkB/m)) st 9.u.m. 1 kBT

Pex. MCJ-R P.1546-4

PUCYHOK 3

100 MTI'y, cyxonyTHasi Tpacca, 1% BpeMeHH
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Hanpsixkennocts monst (ab(MxB/m)) most 2.1.M. 1 kBt

Pex. MCJ-R P.1546-4

PUCYHOK 4

100 MI'u, mopckas Tpacca, 50% BpeMeHu
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Hanpspkenrocts nost (nb(MxkB/m)) st 2.u.m. 1 kBt

Pex. MCJ-R P.1546-4

PUCYHOK 5

100 MTI'u, Tpacca Haj X0J10AHBIM MopeM, 10% BpemeHu
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Hanpspxennocts noinst (nb(MkB/M)) st ..M. 1 kBt

Pex. MCJ-R P.1546-4
PHUCYHOK 6
100 MTI'n, Tpacca HajJ X0JIOQHBIM MopeM, 1% BpeMeHu
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Hanpspkenrnoctb nosst (1b(MxB/m)) st 2.u.m. 1 kBT

Pex. MCJ-R P.1546-4

PUCYHOK 7

100 MTI'u, Tpacca Haj TenyibiM MopeM, 10% Bpemenun
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Hanpsoxkennocts nosist (1b(MxB/m)) s 5.u.m. 1 kBt
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Pex. MCJ-R P.1546-4 13

5 B peruonax, B KOTOpHIX HaOMIOAAaeTCsl APKO BBIPAKEHHBIH 3(¢eKT cyneppedpakTUBHOCTH,
HEOOXOIMMO YUHTHIBATh HH(POPMALIUIO, conepxamtytocs B 1. 14 [punoxenus 1.

6 Honocdepa, B mepByro odepenb 3a cueT 3QeKTa cropagrnueckoil noHusanuu B cioe E, moxer
OKa3bIBaTh BIUSHHE HA PACIpOCTpaHeHHe B HIDKHeW yactu nuama3oHa OBY, ocoOeHHO Ha "acToTax HIDKE
npubmmurensHo 90 MI'T. B HEKOTOPBIX ciydasx dTOT BHI PACIPOCTPAHEHUS MOKET BIUATH Ha yPOBEHB
HaIpPSKEHHOCTH TIOJIsI, TIPEBHIIIIAEMBIA B TCUEHHWE MAJBIX MPOIICHTOB BPEMEHH HA PACCTOSHHUSX MEHBIIE,
ckaxem, cBbitie 500 kM. BOMM3KM MarHUTHOTO HKBAaTOpa U B aBPOPATBHOIN 30HE MOTYT OBITH 3a/IcHCTBOBAHBI
Ooxnpmue mpoueHThl BpeMeHW. OnmHako Ui OONBIIMHCTBA TPUMEHEHHWH, OXBATBHIBAEMBIX HACTOSIIEH
Pexkomenpanueii, 3TuMu nOHOCHEPHBIME 3P PeKTaMu OOBIYHO MOXKHO IpeHeOpedb, U KPHUBBIC B JaHHOM
[IpunoxeHun MOCTPOEHBI MCXOAS M3 Takoro npomymieHus. (PykoBOACTBO MO pacOpoOCTpaHEHUIO B
cnopaandeckoM cioe E conepxurcs B Pekomenmanimn MC3-R P.534.)

IHpunoxenune 3

JAmnana3zon yactor ot 300 MI'n 1o 1000 MTI'x

1 KpuBbie 3aBUCHMOCTH HANpsDKEHHOCTH TIOJsI OT PAcCTOSHUSA B HacrosmieMm llpunokeHun
npuBeaeHbl Aig 4dactoTrel 600 MI'. Mx MOXHO TpUMEHATH A1l 4acToT B auamnazo”e ot 300 MI't mo
1000 MI't1, HO TpW TOM I MOBBIMIEHUS TOYHOCTH CIEAYET MCIOJIB30BaTh MPOILEIypPY, OMUCAHHYIO B 1. 6
[punoxenuss 5. Ty xe mnporenypy HEOOXOJMMO HCIONB30BaTh W ISl TaOyJIUPOBAHHBIX 3HAYCHUU
3aBUCHMOCTH HANPSHKEHHOCTH OIS OT paccTostHus (cM. 1. 3 [punoxenwns 1).

2 KpuBbsie Ha pucyHkax 9—11 cOOTBETCTBYIOT 3HAUYEHHUSM HAMNPSHKEHHOCTH TOJISI, MPEBBIIIAEMBIM
B 50% MecT B mpenenax ir000ii 30HbI pazMepoM mpudnusutensao 500 M Ha 500 M u B Teuenue 50%, 10% u
1% BpeMeHM [Tl CyXOIMyTHBIX Tpacc.

3 Pacnpenenenne HampspKEHHOCTH IIOJIST B 3aBUCHMOCTH OT NPOLICHTAa MECT MOXKHO PAacCUUTaTh IO
JaHHBIM, IpUBeACHHBIM B 1. 12 [Ipunoxxenus 5.

4 Kpuseie Ha pucyHkax 12—16 cOOTBETCTBYIOT 3HAUEHHSIM HANpPsHKEHHOCTH IIOJISA, MPEBHIIIAEMBIM
B 50% wmect B Teuenue 50%, 10% u 1% BpeMeHH U1 MOPCKHX Tpacc, NPOXOIAIIMX 4Yepe3 XOJIOAHOE U
Temioe Mops, Hartpumep CesepHoe u CpenuzeMHOE MOpe, COOTBETCTBEHHO.

5 B peruonax, B KOTOpHIX HaOMIOAAeTCs SAPKO BBIPAKEHHBIH 3(PQEeKT cyneppedpakTHBHOCTH,
HEOO0XOIUMO YUHUTHIBAaTh HH(POPMALIHUIO, conepxantytocs B 1. 14 ITpunoxenus 1.
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Hanpspkennocts momst (ab(MkB/m)) mst 9.u.m. 1 kBt
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Hanpspkensocts noust (1b(MkB/m)) st 9.u.Mm. 1 kBt

Pex. MCJ-R P.1546-4

PUCYHOK 10

600 MI'u, cyxonyTrHast Tpacca, 10% Bpemenu
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Hanpspxennocts nosst (nb(MxkB/M)) st 5.u.m. 1 kBt

Pex. MCJ-R P.1546-4

PUCYHOK 11

600 MI'u, cyxonyTHast Tpacca, 1% Bpemenun
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Hanpspxennocts nomst (nb(MxkB/M)) st 5.u.m. 1 kBt
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Pex. MCJ-R P.1546-4

PUCYHOK 12

600 MI'u, mopckas Tpacca, 50% BpeMeHnu
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Hampsoxennoctu nonst (nb(MxB/m)) s 2.m.m. 1 kBt
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600 MTI'n, Tpacca HaJ X0J10AHBIM MoOpeM, 10% Bpemenu
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Pex. MCJ-R P.1546-4 19

Hanpspkennocts monst (nb(MkB/m)) ast 2.u.m. 1 kBt

PUCYHOK 14
600 MI'u, Tpacca Haj X0JI0AHbIM MoOpeM, 1% Bpemenu
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Hanpsixennocts nosist (1b(MkB/m)) nuist 5.u.m. 1 kBt
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PUCYHOK 15

600 MI'y, Tpacca Hajx TemJbiM MopeM, 10% Bpemenn
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Hanpsixennocts nosist (1b(MkB/m)) nast 5.u.m. 1 kBt
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PUCYHOK 16

600 MTI'u, Tpacca Haa TemibIM MopeM, 1% BpeMeHnn
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22 Pex. MCJ-R P.1546-4

IIpuaoxenue 4

Junanazon yacrort ot 1000 MI'u 1o 3000 MI'x

1 KpuBple 3aBHCHMOCTH HaINpPsDKCHHOCTH TIOJSI OT PACCTOSHUSA B HacTosmeMm llpmiokeHuH
npuBeneHsl s 9actoTel 2000 M. MIX MOXHO NMpUMEHATH I 9acToT B nuamazone ot 1000 MI'p mo
3000 MTI't, HO TpH ATOM ISl MTOBBINICHHUS TOYHOCTH CJIEIyeT UCIOIb30BaTh MPOIEIYpPY, OMMCAHHYIO B 1. 6
[punoxenuss 5. Ty »xe mnponemypy HEOOXOIMMO UCIONB30BaTh W ISl TaOYJIMPOBAHHBIX 3HAYCHHUU
3aBHCHMOCTH HANPSXKEHHOCTH MOJIA OT paccTostHUA (cM. 1. 3 [lpunoxenus 1).

2 Kpuseie Ha pucyHkax 17—19 cOOTBETCTBYIOT 3HaUEHUSAM HANpSKEHHOCTH I0JI, IPEBHIIIAEMBbIM B
50% wmect B mpenenax a000il 30Hb pazmepoM npubimsutensHo 500 M Ha 500 M B Teuenue 50%, 10% u
1% BpeMeHH ISl CyXOIyTHBIX Tpacc.

3 Pacnipenenenve Hamps>KEHHOCTH TOJISI B 3aBUCUMOCTH OT IIPOIIEHTAa MECT MOXHO PacCUUTaTh 1O
JAHHBIM, IPUBEACHHBIM B 1. 12 [punoxenus 5.

4 Kpusbie Ha pucyHkax 20-24 cOOTBETCTBYIOT 3HAUYEHHUSM HAIpPSKEHHOCTH MOJIA, NPEBBIIIAEMBIM
B 50% wMect B Teuenue 50%, 10% u 1% BpeMeHU AJiT MOPCKHUX Tpacc, MPOXOSNINX Yepe3 XOJIOAHOE U
Teruioe Mops, Hanipumep CeepHoe U Cpean3eMHOe MOpe, COOTBETCTBEHHO.

5 B pernonax, B KOTOpBIX HaOIOJaeTcs SPKO BBIPAKEHHBIH APQeKT cyrneppedpakTHBHOCTH,
HEOOXOAMMO YYHUTHIBATH MHGOPMAIIHIO, cofeprkartyrocs B 1. 14 IIpunoxenus 1.



Hanpsixernocrs nonst (Ab(MkB/m)) ni1s 2.u.M. 1 kBt

Pex. MCJ-R P.1546-4

PUCYHOK 17

2000 MI'u, cyxonyTHas Tpacca, 50% BpemMeHH
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Hanpsoxennocts noiist (1b(MkB/m)) st 9.u.m. 1 kBt

Pex. MCJ-R P.1546-4

PUCYHOK 18

2000 MTI'u, cyxomyTHast Tpacca, 10% Bpemenu
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PUCYHOK 19
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PUCYHOK 20
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PUCYHOK 21

2000 MTI'u, Tpacca HaJ X0/10AHBLIM MopeM, 10% BpeMeHu
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PUCYHOK 22

2000 MI'u, Tpacca HajJ X0JI0AHbIM MOpeM, 1% BpemeHn
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PUCYHOK 23
2000 MI'u, Tpacca Hajx TemiibiM MopeM, 10% BpemeHu
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Hanpsixennocts nosst (nb(MkB/M)) nist o.mm. 1 kBt
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PUCYHOK 24

2000 MTI'u, Tpacca HajJ TelbLIM MopeM, 1% BpeMeHu
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Ipunoxenue S

JdonosHuTebHAsA HHGOPMALUA U METOAbI
JJIS peaiu3alui MeToAa MPOrHO3MPOBAHUS

1 BBenenue

B mnacrosmem HpI/IJ]O)KeHI/II/I OIMUCBIBAIOTCA OTHACJIBLHBIC CTaJuK pPacyC€TOB. HOCHGI[OBaTeJII)HOC OIIMCaHUC
BCEX MIaroB METOJa NpUBOJAUTCH B HpI/IJ'IO)KCHI/II/I 6.

B mnm. 2-7 wnactosimero IlpunokeHus ONUCHIBAIOTCS METOABI TOJYYEHHUS HANPSXKEHHOCTH TIOJS U3
ceMelcTBa KPHUBBIX C ITOMOMIBIO MHTCPHOJAINU JIsI paCCTOAHUA l’ll, YaCTOTBI W MPOLECHTAa BPECMCHHU. B8
MIPUBOJUTCA OIMCAaHWE TIONYYCHHsS HANpSHKEHHOCTH TOJNs Ui CMENIaHHOW TpacChl, COCTOAIIEH U3
CYXONYTHBIX W MOPCKHX Yy4JacTKoB. B mm. 9-13 maroTcs TOTpaBKH, KOTOPBIE MOXKHO IOOABISATH IS
MIOBBIIIEHNSI TOYHOCTH K IPOTHO3MPYEMOMY YPOBHIO HampspkeHHOCTH moisd. B mm. 14-17 comepkurcs
BcIioMorareabHast HHQopMaIusi.

1.1 O6o3HayeHNs] TEPMUHAJIOB

O6o03HaueHus1 mepenaromeii/0a30Boi CTaHIMU W MPHEMHOW(0ro0)/MOABMKHOM(0T0) CTaHLMU/TEPMUHANIA B
HacTosmer PexomeHmanmm He SKBUBaJIeHTHB. Hacrosmias PexoMmeHmanmst npeaHa3HaueHa TIaBHBIM
o0pa3oM Jijisi paJMOBEINATSIBHBIX M TOJBHKHBIX CIIy)KO, B KOTOpPBIX IIepejaaroiias/0a3oBas aHTCHHA
pacroyiokeHa BBIIIE YPOBHS MECTHBIX mpemstcTBuil. Ecnum mannas PexomeHmanus HMCHONB3yeTCS s
pacdera 30HBI MOKPBITHS WIH I KOOPAWHAIMHM PaJMOBEINATENBHBIX W/HIKM  0a30BBIX M TOJIBUKHBIX
CTaHIIMH, TO CYIIECTBYIOLIAs TMepeaaronias/0a3oBas CTaHIMs JO/DKHA pacCMaTpUBAThCS B KaueCTBE
"mepenaronieii/6azoBoii”. J{ns mpyrux ciydaeB, KOrJa anpuopyd HET HHKAKUX OCHOBaHUI paccMaTpUBaTh
KakoW-mu00 W3 TEpPMUHAIOB B KadecTBe 'Mepenaroimiero/06a3oBoro”, mpeayiaraercsi CIeAYIONHA MOPSIoK
BbIOOpa TepMmuHana s 0003HA4YCHHs €ro B KadecTBe 'Mepenaromeit/0a3oBoil" craHIWU ais Henei
Hacrosen PekoMeHgamuu:

a) ecnu 00a TepMHUHAJIA PACIIONIOKEHBI HUXKE YPOBHEH HAXOIAIIMXCS 1O COCEACTBY IPEIATCTBHH, TO
HacTosmlass PexoMmeHmaluss He OOCSCIEUUT TOYHOE IPOTHO3UPOBAHUE PEIIaeMOU MPOOIEMBI.
[TosTOMY MOJB30BATENH MOHKHBI OOPAIIATHCS 32 YKa3aHHSIMU K JPYTHUM, Ooyiee MOAXOISIIUM
Pexomenpamusam MCD-R;

b) €CJIM OJTMH TEPMHHAJ PACIIONI0KEH Ha OTKPBITOH MECTHOCTH WIIM HaJ HAXOISIIMMUCS IO COCEICTBY
HPEISITCTBUSIMU, a JPYroil TEPMHUHAIl PACIOJOKEH HIDKE YPOBHS MECTHOIO MPEISITCTBHUS, TO B
KayecTBe 'mepeparonieii/0a3oBoi"  cTaHUMHM JUIS  medeld  (aKTHYecKoro  OTJIMYMS  Kak
nepeamneii/0a3oBoii MM NPUEMHOW/MOABWKHOW — CTaHIMM, JOJDKEH  PacCMaTpPHBAThCS
OTKPBITHI/HE TTOIBEPKECHHBIN BIUSHUIO MECTHOTO MPETSATCTBUS TSPMUHAI,

c) ecnu 00a TepMHUHANIA OTKPBITHI/HE TIOJIBEPIKEHBI BIUSHUIO MECTHOTO IMPEMSITCTBUS, TO B KaYeCTBE
"mepenatornieii/6a30Boii" CTaHIIMU IS LIeJel HacTosIel PekoMeHIaiy ToKeH paccMaTpUBaThCS

TepMHUHAI, IMEIOIIUH OOJBITY0 3(PHEKTUBHYIO BBICOTY.

Kak yka3wiBanoch BblIlle, HacTosIIas PexkoMeHmaius He sBisercs 00010 qHoH. OTHAKO B HEKOTOPBIX 0COOBIX
CIIy4asix OHa BCE-TAaKH MOXET pacCMaTpUBAThCs B KauecTBE TaKOBOW. Hampumep, B 3THX KOHKPETHBIX
CIIy4asix, C KOTOPHIMH MOKHO CTOJIKHYTHCSI BO BPEMsI KOHTPOJIS U MPOTHO3UPOBAHUS 30HBI TOKPHITHS H/WITH
MIOMEXH JJIsl TPUEMHOM/TIOBMKHOM ¥ TIepeAaroneii/0a30Boii CTaHIIMK, BO3MOXKHO IeJIeco00pa3HoO ObLIO OBbI,
B COOTBETCTBHM C ITyHKTaMH b) M C), BbIIIe, OO03HAYHTH TEPMHUHAJ, PACIIONOXKEHHBIH HA OTKPHITOU
MECTHOCTH, KOTOPBI Bcerma JO/HKEH MMETh OoJbliyt0  3()QEeKTHBHYIO BBICOTY B  KadyecTBe
nepearoniero/06a3oBoro, Kak "BEICOKasA" aHTEHHA, 2 TCPMHHAJ, PACIIONIOKCHHBIH B MOJABEPKCHHOM BIIUSHUIO
MECTHOTO TPENSATCTBHSI MECTEe B Ka4eCTBE MPUEMHOTO/TIOIBIYKHOTO, KaK "HU3Kas" aHTeHHA, HE3aBUCHUMO OT
TOr0, KaKoi TepMHUHAI (DAaKTHUCCKHU SIBJIACTCS MEPEeNaroniM/0a30BbIM U MPUEMHBIM/TIOBUXKHBIM. Te, KTO
OyJeT MoJb30BaTh HACTOsAIICH PexoMeHaammel, JOKHBI PU OCYIIECTBICHUN PAacuyeTOB UMETh B BHIY, UTO,
ecii OyayT WUCHONB30BAaThCA 0003HAauYeHUs "BhICOKas" M "HH3Kas'", TO BBHIBOJA "BBICOKOH' aHTEHHBI BCETIA
OyIeT CHHOHUMUYEH (M SKBHBAJICHTCH) 3((EKTUBHOM BBICOTE /| Mepeaaronieii/0a30Boil CTaHI|K, & BBIBOJ
"Hu3KON" aHTeHHBI Bcerja OyneT CHHOHMMHYCH (M 3KBUBAJICHTEH) BBICOTE /i MPUEMHOMN/TIOBUKHON
CTaHIIMU C TE€M JK€ KIACCH(PHUKATOPOM IPH TOCIEIYIOIIEM pacueTe HANpsHKEHHOCTH MOJS WiIH 0a30BBIX
MOTEPh MPH Tepeaade.
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2 MakcuMasibHbIE 3HAYCHHUSI HATIPAKEHHOCTH MOJIS
HanpskeHHOCTh MOJS HE JOJDKHA MPEBBIIATh MaKCUMAJIbHOrO 3HadueHus E,,, KOTOpoe omnpenensercs
CJICYFOIUM 00pa3oM:

E,=Eg nb(MxB/m) JUTS CyXOITyTHBIX Tpacc (1a)

Epw =Eg+E, nb(MkB/m) JUISL MOPCKHX Tpacc, (1b)

rae Efs — HAIIPs’KECHHOCTD MOJIA B CBO60,I[HOM MMpOCTpaHCTBA JId 3.U.M. 1 KBT, ompeacsieMas Kak:

E; =106,9—20log(d) 1b(MkB/m) 2)

u E, — ycuiieHue, BOZHUKAIOIIEE JI1 KPUBBIX /111 MOPCKUX TPAcC U OMpeAessieMoe Kak:
E,, =238{l—exp(~d /8,94)}og(50/t)  nb, (3)

rae
d: pacctosame (KM);
t. TOpOLEHT BPEMEHU.

B nmpuHnune Henb3s J0MycKaTh, YTOObI 100ast MOMpaBKa, KOTOpask MOBBIIIAET HANPsDKEHHOCTD MO, JaBaja
3HAUCHMS, MPEBBIIIAIOIINE 3TH TPEeIb I PacCMaTPUBAEMOT0 CEMEHCTBA KPUBBIX U paccTossHus. OTHAKO
OTPaHMYEHHE MAKCUMAIBHBIX 3HAUCHHWH CIEQyeT MPHUMEHSATh TOJBKO B CIydYasX, YKa3aHHBIX B
[Ipunoxxenuu 6.

3 Omnpenesienue BbICOTHI NepeAaloieii/0a30B0il aHTEHHBI, /11

Hcnons3yemast B pacderax BBICOTA MepeAaromIeii/06a30Boii aHTEeHHEI, /1, 3aBICHAT OT THUIA W JUIMHBI Tpacca u
OT Pa3IUYHBIX JIEMEHTOB JaHHBIX O BHICOTE, KOTOPHIE HE BCETIa UMEIOTCSI.

I[J'ISI MOpCKOﬁ TpacChl h] COOTBCTCTBYCT BbICOTC aHTCHHBI HaZl YPOBHEM MOPs.

Jnst cyxomyTHbIX Tpacc 3(G¢eKTuBHas BbICOTA Iepearolleil/0a30Boi aHTEHHBI, /.5 ONPENEIseTcs Kak ee
BBICOTa B METPax HaJl CPEAHUM YPOBHEM 3€MIIM Ha PAcCTOSHUX 3—15 KM OT nepenaroiieii/0a30Boi aHTEHHBI
B  HampaBJICHWH NPUEMHOM/TIONBMKHOW  aHTeHHB. Ecim  3HaueHue  >PQEeKTUBHOH  BBICOTHI
nepearoueii/6a30Boil aHTE€HHBL, /1.5, HE U3BECTHO, 3Ty BBICOTY CIIEAYET OLIEHUTh U3 001Iel reorpaduyueckoil
nHpopmarmu. Hactosmass Pexomenmanmsi He ASHCTBUTENbHA IS TIepenaronieii/0a30Boil aHTEHHBI, BBICOTA
KOTOPOH HUKE OKPY>KAIOLIUX MECTHBIX MPEHSTCTBUIM.

3HavyeHue /i;, KOTOpOe JOJDKHO HCIONB30BaThCs B pacyerax, MONYYalOT C HCIOJb30BAHHEM METOJa,
npuBeeHHOTOo B 1. 3.1, 3.2 v 3.3, B 3aBUCUMOCTH OT CITydas.

3.1 CyxonyTHasi Tpacca AJuHOi MeHee 15 km

I[J'ISI CYXOIIYTHBIX TpaCcC MCHEC 15 xm CJICAYCT UCIIOJb30BATh OJAWH M3 IIPUBCACHHBIX HUXKC ABYX METOHOB.

3.1.1 OrcyrcTBUEe HH(pOPMALNH O peibede MeCTHOCTH

B cnydae oTcyTcTBUS MHGOPMALUU O pelibed)e MECTHOCTH MPH COCTABICHUH MPOTHO30B PacpOCTPAHECHUS
3HAYCHHE /1| PACCUNUTHIBAIOT B COOTBETCTBHH C JUTHHOU TPACCHI d CIAEAYIOMNM 00pa3oM:

h =h, M TUIst d <3 km 4)
h=h,+(hy;—h,)(d-3)/12 M TUTST 3 kM <d<15Kwm, (5)

rae ]’la — BBICOTAa aHTCHHBI HAJ{ 3eMiiei (HaHpI/IMCp, BBICOTA Ma‘{TI:I).
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3.1.2 Hanauumne nuopmanuu o peabede MECTHOCTH
B cnyuae Hannuus nadopmanmu o penbede MECTHOCTH IPU MPOrHO3UPOBAHUH PACIIPOCTPAHEHHUS:
hy = h, M, (0)

rae h, — BBICOTAa aHTCHHBI HaJ BHICOTOH pelbedpa MECTHOCTH, YCPEIHEHHON M pacCTOSHHUI B IHAIa30He
0,2d u d xm. Cnemyer OTMETHTh, YTO KCIIOJIB30BAaHHE OSTOIO METO/AA ISl OMpeAeNeHHus /; MOXKET
COHpOBO)K)Z[aTI)CH HEMOHOTOHHBIM IIOBCACHUEM B HpOFHOSpreMOﬁ HaHpH)KeHHOCTI/I T10J11 HpI/I paCCTOSIHI/II/I
cBoime 15 kM. XOTS 3TO MOXKET B JEHCTBUTEIBHOCTH HMMEThH MECTO, TAKOE IOBEJEHHE JAHHOW MOJENH
MOJXKET OBITh HEXeNaTeNbHBIM ISl HEKOTOPBIX MpHitoskeHui. [lockonbky cnemxyeT n3derath HEMOHOTOHHOTO
IMOBCACHHWA, BCINMYMHA h[ JOJIKHA GBITB yCTaHOBHeHa Ha ypOBHe 3HA4YCHUI, xapaKTepﬂoro IS TaKHUX
CITy4acs.

3.2 CyxonyTHble Tpacchl AJIuHOM 15 kM u Oostee
Hns atux tpacc:

hy=h, M. (7)
33 Mopckue Tpaccsl

[Monsitve h; Ui TOJHOCTBIO MOPCKHX TPAcC ONPEACIAIOT KaK (PU3UYECKYI0 BBICOTY AaHTEHHBI Hal
MTOBEPXHOCTRI0O MOpsi. Hactosmias PekoMmeHmanus HeHane)KHA IJIT MOPCKOM TpacChl NMPH 3HAYCHUAX
MEHBIIIe TPUOIH3UTENHHO 3 M, U cIeyeT COONI0NaTh aOCOMIOTHBIM HUKHAN TIpeien B 1 M.

4 IIpuMeHeHue BBICOTHI Nepeaoieii/0a30B0il aHTeHHBI, /1;

3HaueHne #h; ompenenseT BbIOOP KPHWBOM WM KPHUBBIX, W3 KOTOPBIX HAIO TWOIYYUTh 3HAYCHUS
HaMpPsOKEHHOCTH TIOJIS, a TAKXKe DKCTPAIOIISAIUIO WITH HHTEPIIONANNI0, KOTOpas MoxeT norpedoBathes. [lpu
3TOM BBIIEJISIOT CIEAYIOIINE CITyqau.

4.1 BricoTa nepenaieii/6a30Boii aHTeHHBI, /11, B Auana3zone 10-3000 m

Ecnu 3HayeHue /; COBMAaaeT ¢ OJJHUM M3 BOCHMH 3HAYEHHH BBICOTHI, JJIs1 KOTOPBIX MPUBEACHBI KPHUBBIC, a
nmenno 10; 20; 37,5; 75; 150; 300; 600 wiu 1200 M, To TpeOyeMyr0 HAIIPSDKEHHOCTH TOJIST MOYKHO TOJTYYUTh
HEIMOCPEICTBEHHO U3 MIPUBEACHHON Ha IpaduKe KPUBOH HUIIM COOTBETCTBYIONINX TaOyIMPOBAHHBIX 3HAYCHHH.
B mporuBHOM cimyuae TpeOyemas HampsDKEHHOCTh TIOJS JO/DKHA OBITh  MHTEPHOJIMpPOBAHA WA
3KCTpaHOJII/IpOBaHa u3 3Ha‘IeHI/II\/'I HaHpH)KeHHOCTI/I I10JI, HOJIy‘IeHHBIX n3 ABYX KpI/IBBIX, C IIOMOUIBIO
CIIEAYIOIIETO YPaBHEHUS:

E= Einf + (Esup - Einf)log(hl /hinf)/log(hsup /hmf) Z[E(MKE’/I\/I)9 (8)
rae

hiyi 600 M, ecnim i, > 1200 M, B NPOTHBHOM Cilydae OnwKadinas HOMMHAJIbHAS
3¢ deKTHBHAS BBICOTA MEHBILE /1;;

hap: 1200 M, ecnm A, > 1200 M, B HpPOTMBHOM cCly4ae OmMkaillas HOMHUHAIbHAS
3¢ dexTuBHAS BRICOTA OOJBIIE /1

E;s. 3HaueHWe HAaNPsKEHHOCTH MO 111 h;,r Ha TpeOyeMOM PacCTOSHUM;
E,,: 3HaueHUe HANPSHKEHHOCTH MO 1714 /gy, Ha TpeOyeMOM PacCTOSHUM.

HamnpsokeHHOCTh  TIOJISA, TOMyYarommascsl TMpH SKcTpamoysimuu st #; > 1200 M, mowkHa OBITH TIpH
HEO0O0XOMMOCTH OTpaHHuYEHA TaK, YTOOBI OHA HE MPEBHIIIaja MAKCUMYM, ONPECIICHHBIHN B I1. 2.

Hacrosimas Pexomenmanus He aerictBuTenbpHa st /; > 3000 M.
4.2 BricoTa nepenariieii/6a30Boii aHTeHHBI, /11, B Auana3zone 0—10 m

Merton mis h] MenbIe 10 M 3aBUCHT OT TOIr'0, HPOXOAUT JIK TpacCa HA CyH.ICfI HJIK HaJl MOPECM.
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Lns cyxonymuoti mpaccowi:

JIst cyXOITyTHOM Tpacchl HANpPsDKEHHOCTh TOJS Ha TpedyemoM pacctosHud d kM mist 0 < Ay < 10 M
PaCCUNUTHIBACTCA C UCIIOJIB30BAHUEM YPABHCHUA!

E = Ezero + O’Ihl (EIO - Ezero) HB(MKB/M)’ (9)

rae
E. .y =Eig+0,5(C0 + Cipegio) ab(MkB/m) (%a)
Cioo = Eg — Ey ab (9b)

Chinegio: mompaBka Cj; B paccuntanHoil B 1b ¢opmyne (12), conepskameiics B myHKTe 4.3,
HUWXeE, Ha TpeOyeMoM paccTostHuu aist 7 = —10 M;

Eyyun E5p: HampsokeHHOCTH moiisi B 1b(MKB/M), paccunTaHHble cOTmacHO MyHKTY 4.1, Bblme, Ha
TpeOyemoM paccTosHuu st i; = 10 M u #; = 20 M, COOTBETCTBEHHO.

Cneoyem umemwv 6 6uody, umo nonpasku Cipg U Chinegio OOMHCHOI CMpEMUMbCA K OMPUYATNETbHBIM
BENUUUHAM.

na mopckoii mpaccut:

Crnemyer OTMETUTh, YTO JJII MOPCKOW Tpacchl /i; HE JMObKHA ObITh MeHbine 1 M. Jljis ATOW mporemypsl
TpeOyeTcst pacCTOSIHHE, TIPH KOTOPOM Tpacca UMEeT CBOOOTHOE OT MPETSTCTBUI ITpocTpaHcTBO B 0,6 epBoi
30HBI DpeHest OT MOBEPXHOCTH MOPSL. DTO 3a/1aeTCsI YPaBHEHUEM:

Dy, =Dy (f, 1y, 10) KM, (10a)

rne f— HomuHaneHast yacrtora (M), a hynkuus Dy onpenenena B 1. 15.

Ecnu d > Dy, TO HY)XHO Tak)ke pacCuUTaTh PACCTOSHHE MPOcBeTa, cocrapistoniee 0,6 30Hb1 Dpenens, st
MOPCKOW Tpacchl MPH BBICOTE IMepearoleii/6a3oBoii aHTeHHbI 20 M, KOTOPOE ONpPEessieTCs CIACIYOIIUM
oOpa3zoM:

D,y =Dy (f > 20, 10) KM. (10b)

Torma HanmpsHKeHHOCTh MO Ui TPeOyeMOro pacCTOSHUS ¢ W 3HAUCHUS /; OIpeneNseTcsl CleayoIIuM
oOpa3zom:

E=E nb(MxB/m) JUIS d <Dy (11a)
= Ep =(Epy — Eppylog(d/ Dyy)/1og(Dyy / Dy, nb(mMxB/m) st Dy<d <Dy (11b)

=E'(1-F,))+E'F, nb(MxB/m) ISt d=D,, (11¢)
rIe:

E,.: MakcUManbHOE 3HAUCHWE HAMNPSHKEHHOCTH O Ui TpeOyeMoro pacCTOSHHS,
ompeaensieMoe B II. 2;

Eppi: E,. ans pacctosiaug Dy B COOTBETCTBUMU C . 2;
Epy = E1o(D) + (Ex(D2) — E10(D20)) log (h1/10)/10g (20/10);
E\o(x): HaAmpspDKEHHOCTH MO s /) = 10 M, HHTEpITOIMPOBAHHAS I PACCTOSHHUS X;
Ey (x): HampspkeHHOCTB oIS I 711 = 20 M, HHTepIIOTMPOBAHHAS JIJIS PACCTOSHUSA X;
E'= Ev(d)+ (Ex(d) — Evo(d)) log (1/10)/log (20/10);
E"". HanpsyKeHHOCTB IOJIS A7Isl pacCTOSIHUS d, pacCUMTaHHAs ¢ IOMOLIbIO ypaBHeHHUs (9);
Fs= (d—Dy)/d.
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OTpuuarteabHble 3HAYEHUS] BLICOTHI Nepeaalonleil/0a30B0il aHTeHHbI, /i

Jns cyxomyTHbIX Tpacc 3(QeKTHBHas BbICOTa IEPEAIOIEH/6a30BOl AHTEHHBI, /.5 MOKET HMETh
OTpHLATETbHOE 3HAYEeHHUE, MOCKOJBbKY €€ MOJY4YaloT Ha OCHOBE CpelHEH BBICOTHI pelbeda MECTHOCTH Ha
paccrosiHUAX 3—15 kM. [loaTOMY /| MOXKET OKa3aThCsl OTPHUIIATENBHON. B 3TOM cirydae crieayeT y4uThIBaTh
BIIMSIHUE TU(PPAKIUY, BBI3bIBAEMON OJIN3/IEKALIMMU €CTECTBEHHBIMU IIPEIIATCTBUAMM.

Hpouez[ypa JJIA OTpI/II_[aTeHBHBIX 3Ha'—1€HHI71 h] COCTOUT B HOHy‘IeHI/II/I 3HAYCHUA HaHpH)KeHHOCTI/I TI10JI1 JIs1
hy =0, xak ommcaHo B 1. 4.2, 1 qoOaBiIeHUH TonpaBku Cj,;, paCCUUTHIBAEMOM TPUBEICHHBIM HIDKE CIIOCOO0M.

BnusiHne auQpaknMoOHHBIX MOTEPh YUUTHIBACTCS C TMOMOIIBI0 HompaBku, C,;, KOoTopas ompenenseTcs B
ciy4asx a) ¥ b) cnemyrommm oOpa3om:

a)

b)

rae

B ciyuae, ecnu 6a3za maHHBIX O peibede MECTHOCTH MMEETCS, a MOTEHIHAbHAs BO3MOXKHOCTD
nepenoMa KpHUBOM MpH mepexojie BOMM3u A = 0 He WMeeT 3HAuCHHs MPH MPUMEHEHUH aHHOM
Pexomenaanuu, To yroi npocBeTa MECTHOCTH 0,5 OT Hepenarolieii/6a30Boil aHTEeHHbI HEOOXOUMO
paccuMThIBaTh KaK yrol MeCTa JJsl JIMHUW, KOTOpas Kak pa3 MPOXOJWT, He 3aJeBas Bce
MPEMATCTBUS Ha MECTHOCTH Ha PAcCTOSHUM 10 15 KM OT mepenmaronieii/0a30Boii aHTCHHBI B
HaMpaBJICHUH MPUEMHON/TOJBIKHON aHTEHHBI (HO HE MPOXOAMT 3a Hee). DTOT YroJl MpOCBeTa,
KOTOPBIA JIOJDKEH WMETh TIOJOXHUTEIbHOE 3HA4YCHHE, CJICAyeT HCIOIb30BaTh BMecTO O, B
ypaBHenuu (30c) B MeTo/ie TIOMPABKH HA YrOJI MPOCBETa MECTHOCTH, MPUBEIACHHOM B 1. 11, 4TOOBI
nonyuuts Cp,. Chnenyer MMeTh B BUAY, YTO NMPUMEHEHHE STOTO METOJa MOXKET MPHUBECTH K
TIepesIoMy KPUBOW HAIIPSKEHHOCTH TIOJIS TIPH Tiepexo e BOmm3u A = 0.

B ciyuae, ecnu 6a3a NaHHBIX O penbed)e MECTHOCTH OTCYTCTBYET, MM eciu 0aza JaHHBIX O
penbede MECTHOCTH HMEETCS, HO JaHHBI METOJ] HE JOJDKeH IMPHUBECTH K IEPEIOMY KPUBOWM
HANPSHKEHHOCTH TOJS Npu nepexone BOmm3u /; = 0, To (MOJOKUTENbHBIN) 3(()EKTUBHBIA YO
HPOCBETa MECTHOCTH 0,4 MOMKHO PACCUUTATh B IIPEANONIOKEHUN HATMYMS MIPEMATCTBHS BBICOTOM /1
Ha paccTOSHUM 9 KM OT mepenaronieii/06a3oBoli aHTeHHBL. ClenyeT OTMETHTh, YTO 3TOT METOJ
UCTIONIB3YyeTCA Ui Tpacc 000N ANMHBI, JaXke eclnu OHM Kopodye 9 kM. J[pyrumu crioBamw,
MECTHOCTh CUHMTAIOT MPUOIH3UTEIBHO COOTBETCTBYIOIIEH HEPAaBHOMEPHOMY KIMHY Ha PACcCTOSHUH
3—15 kM oT mepenaronieii/0a30B0il aHTCHHBI, CPEJHEE 3HAYCHHE JJIS KOTOPOTO IOJIydaeTcs Npu
9 KM, KaK MOKa3aHO HAa PUCYHKE 25. DTOT METO/] HE TaK SIBHO YYUTHIBAECT U3MEHEHUS penbeda, 3aTo
TrapaHTUPYeT TAKXKe OTCYTCTBHE TMEepeoMa KPUBOW HAMPSHKSHHOCTH TOJISI TIPU Tiepexojie BOIU3U /i
= 0. [TompaBka, KOTOpast 10OABIACTCS K HAMPSHKEHHOCTH TOJIS B 3TOM CITy4yae, pacCUUTBIBACTCS 110
CIIEAYIONIEMY YpaBHEHUIO:

C, =6,03-J(v) 1B, (12)

J(v)= [6,9+2010g(w/(v—0,1)2 +1 +v—0,1ﬂ (12a)

v=K,0,, (12b)

(96 112 = arc‘[an(—hl /9 000) rpagycel (12¢)
K,= 135 g 100 MI'xg
K,= 3,31 g 600 MI'xg

K,= 6,00 g 2000 MI.



36 Pex. MCJ-R P.1546-4

PUCYHOK 25

JddexuBHbIii yroa npocsera aas hy <0

[epenatomas/
0a3oBast aHTEHHA

3 kM 9 kM 15 km

0,: 9ppexTHBHBIN yrom MpocBeTa MECTHOCTH (TIO3UTHBHBIN)
h,: NCTIONB30BaHHAs B pacyeTax BbICOTA Mepe/Iarolei/6a30Boii

AHTCHHBI
1546-25

DTy momnpaBKy, 3HaU€HHUE KOTOPOM BCEr/aa MEHbIE HYJIsI, J00ABIAIOT K 3HAUCHUIO HANPSX)KEHHOCTU
TI0JIs1, TOJTy4YeHHOMY st A = 0.

5 I/IHTepHOJIﬂHI/Iﬂ HANPSAKEHHOCTH MOJIA B 3ABUCUMOCTH OT PACCTOAHUSA

Ha pucynkax 1-24 moka3zaHbl rpadMKi 3aBUCUMOCTH HANpPSDKEHHOCTU TIONS OT PACCTOSHHSA ¢ B JMAana3oHe
1-1000 M. He TpebyeTcs HUKaKOW MHTEPIOJSAIIAN IS PACCTOSTHIS, €CIN 3HAUCHUS HAMPSHKEHHOCTH IO
CUMTHIBAIOTCSI HEMOCPEACTBEHHO MO 3TUM rpadukam. J[1s MOBBIMIEHUS TOYHOCTH U JJISl MPEIAOCTABICHUS
BO3MOXHOCTH HCIIOJIb30BAHUSI KOMIBIOTEpPA I PACUCTOB 3HAUCHHS HAMPSHKCHHOCTH TONS  CIEAyeT
MoJTy4aTh U3 COOTBETCTBYIOMMX Ta0Omuil (cMm. 1. 3 Ilpunoxkenus 1). B atom cimydae, ecinm Toimpko d He
COBIIQ/IaET C OJHUM W3 TaOYJIMPOBAHHBIX pacCTOsHMK (Tabnuua 1), HampsokeHHOCTH Mons £ (ab(MkB/M))
HEO0XOIUMO JIMHEHHO UHTEPIIOTUPOBATH 110 JIOTapU(PMYy PACCTOSIHUS C TOMOILBIO CIETYIOLIETO YPaBHEHUS:
E=E, +(E,,—E,)logd/d,,)/logd,,/d,; )  nb(mMxB/m), (13)

sup

rae
d: paccrosiHUe, 111 KOTOPOTO TpeOyeTcs MPOTrHO3;
d;s. Onmkaiiiiee paccTOsIHUE 110 TaOIMIE, MEHbILIEe YeM d;
dy,y: Onmxaiiinee paccTosHKE 10 Tabnuile, OoiblIee YeM d;
E;; 3HaueHWe HANPSHKEHHOCTH OIS IS dyy;
E

sup: 3HAYEHHE HANPSHKEHHOCTHU N0 IS dyypp.

Hacrosmas Pexomenganus He neiicTBUTENbHA A1 3HaYeHni d Menbiie 1 kM uiau 6onbire 1000 kM.

6 I/IHTepHOJ'IﬂIII/Iﬂ N IKCTPANOJALIUA HANPAKECHHOCTH II0JIA B 3aBUCHMOCTH OT YaCTOThI

3HaYCHHS HAMPSHKEHHOCTH TIOJIS JUTsI TPEOYeMOi 9acTOTHI CIeNyeT MOIydaTh IMyTeM WHTEPIOSAIINN MEXKITY
3HAYEHUAMM 11 HOMUHaIbHBIX yacToT B 100, 600 u 2000 MI'n. Jns yactoT Hike 100 MI'm unum BbIime
2000 MI'm mHTeprONSIMs JODKHA OBITh 3aMEHEHA IKCTPAIOJSAINEe OT JBYX CaMbIX ONW3KHX 3HAYCHHUU
HOMHWHAJIBHOW dYacTOTHl. J[;1 OONBIIMHCTBA TpacC MOXHO WCIOJIB30BAaTh WHTEPHOJAIUIO  FITH
AKCTPAIOJIALIMIO JIOrapu(Ma 4acTOThI, HO JIUISI HEKOTOPBIX MOPCKHUX Tpace, Korja TpedyeMas 4acToTa HIKE
100 MI'1, HEOOXOAUMO HUCIIOIB30BATH IPYTOH METO/.

JIIsl CYyXOITyTHBIX Tpacc WM JUIT MOPCKUX Tpacc, ecii TpeOyemas wactora Beime 100 MIm, TpeOyemas
HaNPSHKEHHOCTD MOJS £ pacCYUTHIBACTCS CIETYIOUIM 00pa3oM:

E= Einf + (Esup - Emj)log(f/ﬁn/)/log(fvup /er/) HB(MKB/M)’ (14)
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rae
f: dgacrota, s KoTopoit Tpedyercs mporao3 (MI'm);

finrt HWKHAS HOMMHanbHas yactora (100 MI'm mpu f < 600 MI', B mIpOTHBHOM cClly4ae
600 MI'm);

Jfoup: BepxHsAs HOMuHanbHas 4actoTa (600 MI'm mpu f < 600 MI', B mpoTuBHOM cilydae
2000 MI'm);

E;ys: 3HaYeHUe HAIPSHKEHHOCTH MO IS s
E,,,: 3HaueHUe HANPSKEHHOCTU JUIA fiy.

HampspkeHHOCTD TOJIS, MOy YaroIIasics IPU SKCTPAIOIINH st 9acToThl Beiie 2000 MI ', nomkHa OBITH IpU
HEOOXOIMMOCTH OTpaHHUYeHa TaK, YTOOBI OHA HE TPEBhIIIalia MAKCUMAJIHHOTO 3HAYEHUS, TPUBEACHHOTO B II. 2.

Hns Mmopckux Tpacc ¢ TpeOyemoii yactoToli Menbme 100 Ml cnemyer ncnonp30BaTh APYrod METOA Ha
OCHOBE UTMHBI Tpacchl, Mt Kotopoi 0,6 mepBoi 30HEI dpeHens Kak pa3 cBOOOMHO OT IMPEHATCTBUH Ha
MOBEPXHOCTH MOpsi. MeTol MpUOIM3UTENLHOTO pacueTa 3TOT0 PacCTOSHUS MPUBEACH B IL. 17.

OTOT ApYyroil Merol HEOOXOAMMO HWCIOJIb30BaTh, €CJIM BBHINONHSIOTCS BCE W3 IEPCUMCICHHBIX HIKE
YCIIOBHH:

- Tpacca sBisieTcst MOPCKOH.
- Tpebyemas gacrota HIke 100 MI .

- Tpebyemoe paccTOSIHUE MEHbBINE PACCTOSHUS, MPU KOTOPOM MOPCKas Tpacca MMEET MPOCBET B
0,6 30uB1 @penens Ha gactoTe 600 MI'T, 3amaBaeMerit ¢ moMomibio Dyg(600, 4, 10), kak ykazaHo B
m 17.

Ecnu He BhImonHSIETCS 1000 M3 IPUBENICHHBIX BBIIIE YCIOBUH, CleyeT HCIOIb30BaTh CTAaHIAPTHBIH METOT
HUHTEPIIOJISILUY WIN 3KCTPAIOJISILINY, ONpeAeIIeMblll ypaBHeHHeM (14).

Ecnu BBIMONHSAIOTCS BCE MPHUBEICHHBIC BBINIC YCIOBHS, TO TpeOyeMas HANpsHKeHHOCTh TOJS JIOJDKHA
PaCCUNTBIBATHCS CIIEAYIONIM 00pa3oM:

E=E,, nb(MxB/M) s d<dy (15a)
=E, +(E,,, —Edf)log(d/d_,-)/log(dwo/df) nb(MxB/M) s d>dy, (15b)
rie
E,.: MakcuManbHOE 3HAYEHHE HAMPSDKEHHOCTH TOJS Ha TPeOyeMOM pAacCTOSHHU B
COOTBETCTBHHU C II. 2;
E, y

dsoo: paccTosiHMe, Ha KOTOpOM Tpacca umeeT npocBeT B 0,6 30HBI DpeHens Ha vacTore
600 MI't 1 koTOopoe paccumThiBaeTcs Kak Dog(600, /1, 10) B cooTBeTcTBHH C 1. 17;

MAaKCUMAJIBHOC 3HAUCHUC HAIIPSAKCHHOCTH MTOJISA HA PACCTOAHUN d_/’B COOTBCTCTBHH C II. 2;

d; paccrosHMe, Ha KOTOpPOM Tpacca mmeeT mnpocseT B 0,6 30Hbl Dpenens Ha TpeOyeMmoii
9acTOTE ¥ KOTOpPOe paccunThiBaeTcs Kak Dog(f, h1, 10) B cooTBeTcTBUM € 11. 17;

Ey,,; HampsDKCHHOCTB IOJISl HA PACCTOSHUH dgo M Ha TpeOYEMON 4acToTe, pacCUMThIBaCMast ¢
oMoIibio ypaBaeHus (14).

7 HHTepnoysiums HANPS:KEHHOCTH I10JIs1 B 3aBUCMMOCTH OT NPOLIEHTA BPpeMeHHU

3HaueHUs HANpsHKCHHOCTH IIOJIL JUIS 3aJlaHHOrO TMpolleHTa BpeMeHH Mexnay 1% u 50% BpemeHu
HEOOXOAMMO PaCCUUTHIBATH IIYTEM HMHTEPITONISIIIE MEXITy HOMUHATHHBIME 3HaueHUAMHA 1 1% u 10% wmn
MeXly HOMUHaAJIBbHBIMU 3HaueHusAMHU A7 10% u 50% BpeMeHH ¢ TOMOILBIO CIEAYIOIEro YpaBHEHUS:

E= Esup (Qinf - Qt ) /(Qinf - qup) + Einf (Qt - qup ) /(Qinf - qup) HB(MKB/M), (16)
rae
t MOPOLCHT BPEMCHU, I KOTOPOIO Tpe6yeTC$1 MIPOrHO3;

tiyf: HYDKHUM HOMHHAJIBHBIA ITPOLIEHT BPEMEHH;
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Lop: BerHI/Iﬁ HOMUWHAJIbHBIN IPOLEHT BPEMECHU;
0= 0;(#/100);
Qinf = Qi (tinf/loo);
qup = Qi (tvup/loo)a
El-,!fl 3HAYCHUE HANIPSHXKCHHOCTHU ITOJIA IUIA MPOLICHTa BPEMEHU l‘mf;
Esupi 3HAYCHHUE HANIPSHKEHHOCTH TIOJIS U1 MPOICHTA BPEMEHH fyyp,
rae Qi (x) — o6paTHa;1 JOIIOJIHUTCIIbHAA (l)YHKLII/ISI KYMYJIATHUBHOI'O HOPMAJIBHOI'O pacpECaCICHUA.

Hactrosas Pexomenganust AeiicTBUTENbHA AJI1 3HAYEHUM HANPSKEHHOCTHU TOJIs, NPEBBIIIAEMBIX TOJIBKO B
TEUEHHE MPOLIEHTOB BpeMeHu B auamnazoHe 1-50%. Wutepnomsuus 3a npenenamu auanaszoHa 1-50%
BpPEMEHU HEMTPUMEHHUMA.

Merton pacuera Q; (x) mpuseneH B 1. 15 Ilpunoxenns 5.

TABJIMLA 1
3HavyeHHs1 paccTOSIHUSA (KM), HCII0JIb30BAHHbIE B TA0JIMIAX HANPS’KEHHOCTH 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 1 000
8 CMelIaHHBIE TPACCHI

B mpuBeneHHOM HIDKE ONMCAHWU METOAA Ul CMEIIaHHBIX TPacC UCHONB3YIOTCS Eju(d) n Eg(d) nns
0003HaYEHUsI HAIPSDKEHHOCTH TIOJISI HAa PACCTOSHUHM ¢ OT TepeAarolleil/TOBMKHON aHTEHHBI IIpU
penpe3eHTaTUBHON BBICOTE€ MECTHBIX MPETATCTBUH, R, 7Sl TOITHOCTHIO CYXOIMYTHBIX U TMOJHOCTHIO MOPCKUX
Tpacc, COOTBETCTBEHHO, C MHTEPIOJISAIHUEH/3KCTPAIIONSIMEH TPH HEOOXOIMMOCTH 110 BBICOTE Tepearoleii/
0a30BOIi aHTEHHEI /1], YACTOTE U MPOLICHTY BPEMEHH.

s onpeaeneHus] HANPSKSHHOCTH MO s JIF000H CMEMIaHHONW TPacChl ¢ CYXOIMYTHBIMA U MOPCKHMHU
y4acTKaMU CJIEyeT BBINIOJHUTH IPUBEACHHBIC HIDKE mard. Eciiu Tpacca 0JHOBPEMEHHO BKJIFOYAET YYaCTKU
XOJIOJIHOTO U TEMmJoro Mops, Ans pacueta Eg.,(d) ciemyer WCMONb30BaTh KPUBBIE JJS TEIUIOTO MOPSI.
3HavueHne /; HEOOXOAMMO PACCUUTHIBATH B COOTBETCTBHHM C II. 3 IlpuimokeHus S5, mpUHUMAs BBICOTY
MTOBEPXHOCTH MOPsI TaK, KaK 3To JenaeTcs s cym. OOBIYHO 3TO 3HAUEHUE /| UCTIONB3YIOT KakK s Ejy,q(d),
Tak u 1 Eg.,(d). OqHako 1ipu /-; MEHbIIEe 3 M €ro cleqyeT MOo-MPeXHeMY UCTIOIb30BaTh I Ejy,q(d), HO 1uis
E..(d) Hamo ucnons30BaTh 3HAYCHHE 3 M.

HarnpskeHHOCTD OIS [Tk CMEIIIaHHON Tpacchl, E, ONpeaesieTcs CleTyONUM BhIpaKEHHEM:
E= (I_A)'Eland (dtotal )+A'Esea (dtotal ) (17)

¢ KO3 PHULIHUEHTOM WHTEPIIOJISILUH IJIs1 CMEIIaHHO! Tpacchl A, onpenensiemMbiM B 1. 8.1 [Ipunoxenus 5.
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Credyrowuii.  mexcm, eniomv 00 ypaeuenus (21), omuocumcsi K Memody HPOSHO3UPOBAHUS
pAcnpocmpaneHuss, YmeepicoeHHomy moavko Pecuonanvhoil xongepenyueii paouoceasu PKP-06, a ne k
Hacmoswel Pexomenoayuu.

JlaHHOE PYKOBOJICTBO 3aBEpIUACT OOCYXKIEHHE METOla Ul CMEIIaHHBIX Tpacc, MCIOJb3YIOLIET0 0a30BbIE
KpuBble, TpuBeacHHbIE B [Ipunoxenusx 2—4. B atom ciyyae, cneayer mpogoikaTs ¢ nyHkTa 8.1. OnHako
COOTBETCTBYIOIIWHI THUI MPUOPEKHON MOIOCH HA KapTax paioHOB MPUOPEXHOH 30HBI, MPEICTABICHHBIX Ha
kapte mupa MCD B mmudposoii popme (IDWM), He cieyeT UCTONKOBBIBaTh B Ka4eCcTBE 30H NMPUOPEKHON
I0JIOCHI B CJIEAYIOLIEM KOHTEKCTE.

Merton 111 cMEIIaHHBIX Tpacc, MpHUBEICHHBIH B ypaBHeHHH (17), HocuT oOmumii xapakrep. Ero moxno
MIPUMEHATH TaKXkKe K CIydasM, KOT/1a CeMeicTBa KPUBBIX HANPSKEHHOCTH TOJI ONpeeSeHb! A1 Pa3HbIX 30H
pacmpoctpanenus. (Hampumep, pa3ziuyHble 30HBI pacIpOCTPAaHEHUS! MOXKHO OBbUIO OBl TOYHO ONPEACIHTH
MyTeM BHECEHUs M3MEHEHH B 0a30Bble KpUBbIe HANPSHKEHHOCTH IOJIs, IpuBeneHHbIe B [Ipunoxenusax 24,
HCIIONIb30BaB METOJ, MpeacTaBieHHbl B [Ipunoxenun 8, min MHON albTEpPHATUBHBIA METOJ| OIpeeNeHus
30H, HalpUMep TOT, KOTOPBI ObUT ucmonk3oBad B Cornamenun GE06. DT pa3nuuHble onpeaeieHus 30H,
BEPOSITHO, MOTYT BKJIIOYaTh 30HBI MPUOPEKHON MOJOCHI, OJJHAKO OHU OIPEIENICHBl B KAYeCTBE OTIECIbHBIX
30H PaclpOoCTPaHEHUs C YCIOBUSMHU PACIPOCTPAHEHHs, KOTOPbIE OOJIbILE MOAXOAIT Al MOPCKUX TPacc, 4eM
IUIs CyXOIyTHbIX.) Eciii kK ToMy ke He00X0IMMO PacCUUTaTh HAIPSXKEHHOCTH IOJIS AJIsl CMEIIAaHHOM Tpacchl,
[epeceKaroeil 1Be win Ooiee pa3IuyuHbBIE 30HBI PACIPOCTPAHEHUS, TO PEKOMEHIYETCs MCIOJIb30BaTh
CJIEIYIOIUI METOA JJIsl CMEIIAHHON TPacChl:

a) JUTST BCEX YacTOT M BCEX IPOIICHTOB BPEMEHHU IPH TaKMX COYETAHHAX 30H PAaCIpPOCTPAHEHHS, MPH
KOTOPBIX HET IMIePeX0J0B MEXAYy CYIIe W MOpEeM WM CyIIed W TNPUOPEKHON IOJIOCOH,
WCTIOJIB3yeTCs IPUBEICHHAS HIKE MPOIeAypa pacueTa HanpsHKEHHOCTH TTOJIA:

d:
E:Zd : Ei(dypial) » (18)
i Ytotal
rie
E: manpskeHHoCTs mONS 118 cMeIIaHHO# Tpacchl (1B(MkB/M));

E; (dmml): HANPSHKEHHOCTh TIOJS JJISl TPAacChl B 30HE I, PaBHOW IO JJIMHE CMEIIAHHON Tpacce
(nb(MxB/m));

;. JJIMHA TPacChl B 30HE ;

d

dip1ql © ANMHA BCH TPACCHI,

b) JUIA BCEX YacTOT M BCEX NMPOLIEHTOB BPEMEHM NMpPHU TaKUX COUETAHMSIX 30H PacCHpOCTPaHEHUs, MPU
KOTOPBIX MMEETCSl TOJNBKO OJIHA KaTeropus paclpOoCTpaHEHHs MO CYXOIyTHOMY y4YacTKy U OJiHa
KaTeropusl paclipoCTpaHeHHsi B MOPCKOHM MM B OeperoBoii 30He, HcIob3yercs ypaBHenue (18);

c) Ul BCEX YacTOT M BCEX MPOLEHTOB BPEMEHHM IPH TAaKMX COYETAHMSAX TpeX WiIu Oojee 30H
pacIpocTpaHeHus], B KOTOPBIX UMEETCS TOJBKO OJHA IPAaHHLA MEXIy CyLIed M MOpPEM MM MEXAY
cyuieil u 6eperoBoii 30HOH, NCTIONB3yeTCsl NPUBEASHHAS HIKE TIPOLIEAypa pacueTa HaupsHKeHHOCTH
MOJIA:

n i
zdiEland,i zdjEsea,j
E=(-4). =2 4478 (19)
T dsT
rue
E: HampspkeHHOCTB TIOJIS IS cMelanHoi Tpaccsl (nb(MkB/M));

Ejynq;; HANPSDKEHHOCTh TOJS JUIE CYXOIMYTHOTO YYacTKa TpPacCchl i, PAaBHOTO TO JUTHHE
cMemaHHoW Tpacce, [ = 1, ..., n;; n; paBHO YHCIIY TEPEceKaeMbIX CYXOMYTHBIX 30H
(nb(MxB/m));

E,.;; HaNpsHKEHHOCTb TOJSA JUIi MOPCKOTO M MPHOPEKHOTO YJacTKOB TPAcChl j, PABHOTO
o JUTMHE CMENIaHHOW Tpacce, j = 1, ..., 1 1y paBHO YUCIy MEPeceKaeMbIX MOPCKUX H
OeperoBrIx 30H (1b(MKB/M));
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A: x0o3pPUIHUEHT WHTEPIONAUY, npuBeaeHHbIN B 1. 8.1 [lpumoxkenus 5 (oTMeTuM, 9TO

d
" 10711 TPACChI, IMPOXOAAIIEH HaZl MOPEM" PACCUUTBIBAETCS KaK —si )
total
d;, d;; JuIMHa Tpaccel B 30HaX I, J;

0
dir: IJIMHA BCErO CYXOIyTHOTO Y4acTKa TPACChl = Z d;;
i=1

nS
dyr: o0mmas AjaMHa MOPCKOTO U MPUOPEKHOTO YUaCTKOB TPACChI = Zd I8

J=1

d;p1q1 - DUIMHA Beeil Tpacchl pacnpocTpaneHust =d;r +d .

8.1 Ko3dpuument unTepnoasumn A i CMelIaHHO Tpacchl
Hcnone3ytoTcs cnemyrome 0003Ha4eHuUS:
N;: oO1miee 4nCII0 MOPCKUX U OEperoBhIX 30H;
n: HOMEp MOPCKOH wmiu OeperoBoi 30HbI Tpaccel; n = 1, 2, ..., Ng;
M,: oOmiee 9rcIo CyXOMyTHBIX 30H;
m: HOMEp CYyXOMYTHOH 30HBI Tpacchl; m = 1, 2, ..., Mj;
dg,: paccrosiHHe, IPOXOJAUMOE B MOPCKOH MM OeperoBoi 30HE 11 (KM);
dy,: paccTosiHUE, IPOXOIMMOE B CYXOITyTHOHM 30HE m (KM).

Torna:

dir = Z dg, : oOmas JUIMHA IPOXOAUMBIX MOPCKHUX M IPHOPEKHBIX YIaCTKOB TPACCHI (20a)

dir = Zd m . OOIIas JUTMHA IPOXOIMMBIX CYXOIyTHBIX Y4aCTKOB TPACCHI (20b)

dy =d g +d,;: nnMHA BCell TpacChl PaCIPOCTPAHEHHUS. (20c)

H€O6XOZ[I/IMLI CJICAYIOINHNE 3HAUYCHU HAIIPSIKCHHOCTH ITOJIAL

E..(dr): 3Haduenne wHampsokeHHOCTH Tmomst (ab(MxB/M)) s pacctosHuS  dr, KOTOpOe
MIPEIIO0IaraeTCs HaXOSIIUMCS TISTMKOM B MOPCKOW MJIM O€PEroBOii 30HE THUIIA 71;

E,(dr): 3nauenue wHanpsokenHoctn mnons (nb(MkB/m)) st paccrosiHus  dp, KOTOpoe
MPEONIAraeTCs HaXOIAIIUMCS IIEIMKOM B CYXOIMYTHOM 30HOMW THIIA /1.

OxoHuanue mexcma, OMHOCAWE20CS K Memoody HPOSHOZUPOBAHUS PACHPOCMPAHEHUs, YMEEPICOCHHOMY
monvko Peacuonanvroii kongepenyueii paouocssizu PKP-06.
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Koo(puuuenT HHTeprnonsuu! onpeensercs cieayomuM BEIpakeHHEM:
4
A=A4,(F,) 1)

rae A, (Fyea) — 6a30BbIi KOOQQUIUEHT MHTEPIOIALNY, IPUBEACHHBIA HA PUCYHKE 26 M NPEACTABICHHBIH
(dhopmyoit:

4,(F,)=1-(1-F,)". (22)

sea sea

Hons Tpaccel, mpoxojsiiei Hag MopeM, Fj,, WCIONb30BaHHAs Ha pHUCYHKe 26 W B ypaBHeHUH (22),
olpeaeseTcs Kak:

wea = dr (23)
dr
a VpaCC‘II/ITBIBaeTCSI C IOMOUIBIO BBIPAKCHUA:
A
V =max|1,0; 1,0 + 200 (24)
C
N, J M, d,
— Sn m
A_ZEsn (dT) - Z Elm (dT) dm (25)
n=l1 sT m=1 IT

Ha pucysnke 26 npuBeneH Ay (Feq,), KOTOPBIN TPUMEHUM IS BCEX TPOIICHTOB BPEMEHH.

9 IlonpaBka K BbICOTe MPUEMHOI/TIOABHKHOI AHTEHHBI

3HavYCHMsI HANPSHKCHHOCTH TIOJISI, JaBaeMble KPHBBIMH [UISI CYXOIYTHBIX TPacC W COOTBETCTBYIOIIUMU
TabauIaMK B HacTosimed PekoMenaanuu, npeiHa3HaueHbl )i 3TaJOHHOW MPUEMHON/TIOIBUKHONW aHTEHHBI
C BBICOTOH R (M), COOTBETCTBYIOIIECH BHICOTE HA3€MHOTO MMOKPOBA BOKPYT HMPUEMHON/TIOIBUKHON aHTCHHBI,
ecnu ee BeicoTa He MeHbe 10 M. [IpuMepamMu 3TaAIOHHOW BBICOTHI MOTYT CITY>KHTH 20 M IJIT TOPOACKOTO
pationa, 30 M 1y TOPOJICKOTO paifoHa TIOTHOM 3acTpoiiku u 10 M 1yist mpuropogHoro paiona. [[ims Mmopckux
Tpacc HOMUHAJIBHBIM 3HaueHueM R siisercs 10 m.

Ecnmu npuemHas/moaBukHAs aHTEHHAa HAaXOIWTCS Ha Cylle, TO TpPeXae BCEr0 Hag0 y4YecThb yroJI MecTa
MaJafoIIero Jyda IMyTeM pacdera MOIu(UIIMPOBAHHON BBICOTHI PETPE3CHTATHBHOTO MECTHOTO MPETSITCTBUS
R' (M), onpeaemnsieMoii ClIeAYIOINM BBIPaKEHUEM:

R’ = (1 000dR —15h,) /(1 000d —15) w, (26)

rae /; u R BEIPaXEHO B M, a PacCTOSIHUC d B KM.
Heo0xoammo otMeTuth, uto R' = R ipu iy < 6,5d + R.

IIpu HEOOXOMUMOCTH 3HAUYCHHE R’ TOJDKHO OBITH OTPaHUYEHO TaK, 9TOOBI OHO OBLTO HE MEHBIIE 1 M.

1 Kosdduupent MHTEpIONALIE IPUrOAEH [T BCEX YACTOT M BCEX MPOLEHTOB BpeMeHH. HeoBX0AMMO OTMETHTb, 4TO
UHTEPHOJSILUS IPUMEHSETCS TOJIBKO K:
—  CMEMIaHHBIM MOPCKHUM H CyXOILyTHBIM Tpaccam;
—  CMEIIaHHBIM CyXOITyTHBIM U IPHOPEKHBIM Tpaccam;
— K CyXOIyTHBIM TpaccaM C TPaHHLEH ¢ MOPCKUMH + MIPUOPEKHBIMU TPaccaMH,
HO HE K:
—  COUETaHHIO CYXOITyTHBIX TPacc;
— WM MOPCKHX W/HIHU IIPUOPEXHBIX Tpace.
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Ecnmu npuemHas/mogBukHAass aHTEHHAa HAaXOIWUTCSH B TOPOJCKOM paioHe, TO TOTAa MOIMpaBKa 3a7aeTcs
CJIEIYIOIUM BBIPaKEHUEM:

ITompaBka = 6,03 —J(v) nb st hy < R’ (27a)
=K,,log(h,/R) nb s hy >R, (27b)

rae J(v) onpenensiercs ypaBHeHueM (12a),

vV = Knu"’hdifeclut (270)

u

hag = R'—hs M 27d)
O = arctan (hgy/ 27) rpamychl (27¢)
Ky = 3,24+6,2log (f) (271)
K = 0,01084/f (27g)

f: gacrora (MI'm).

B ropozackom paiione B cinydasx, korga R’ mensine 10 M, mompaBka, 3aaBaeMas ypaBHeHHEM (27a), 1OIKHA
ObITh yMeHbIIIeHa Ha K, log(10/R").

Korna npuemHas/moaBrXHast aHTEHHA HAXOAUTCS Ha CyIIE B CEIbCKOM pailoHe WM B OTKPBITOIl MECTHOCTH,
MoTpaBKa 3ajaercsi ypaBHeHueM (27b) muis Bcex 3HaueHui /i, ycTaHOBUB R’ paBHBIM 10 M.

B mnpuBOAMMOM HMXE TEKCTE BBIpaXKCHHE "'pPSJOM ¢ MOpeM" OTHOCHUTCS K TeM Cly4aeM, Korja
TIpUEMHAs/TIOABMXKHAS aHTEHHA HaXOAUTCS JTHOO Haa MOpeM, OO B HEITOCPEICTBEHHON OJM30CTH K MOPIO
0€3 CyIIeCTBEHHBIX MPEMATCTBUN B HANPaBJICHUU NIepearoleii/0a30Boi CTaHIUY.

Korna npueMHas/moaBrXHAs aHTEHHA PAIOM C MOpeM umeeT A, = 10 M, monpasKy cieayeT pacCUUThIBATh C
MOMOIII0 yYpaBHeHHs (27b), ycTtanoBuB R’ paBHBIM 10 M.

Korna npuemHas/moaBmkHass aHTEHHA PSIOM ¢ MOpeM uMeeT A, < 10 M, clieyeT HCIoNb30BaTh IPYron
METOJ, OCHOBAHHBIH Ha JJIWHE Tpacchl, sl kotopoi 0,6 30HBI DpeHENs Kak pa3 MPOXOAUT HaAT
NOPEIATCTBUAMU Ha MOBEPXHOCTU MOPA. MeTO[I HpI/I6HI/I3I/ITeJIBHOFO pacyeTa 3TOro paCCTosAHusA IMPUBCIACH B
o 17.

Paccrosiue d, Ha KOTOPOM Tpacca Kak pa3 uMeet mpocset B 0,6 30HbI OpeHens ans TpeOyeMoro 3HaYCHUS
hy v nns by =10 M, cnenyet paccuntathb Kak Dog(f, Ay, 10) B 1. 17.

Ecmu tpebyeMoe paccTostHuEe paBHO WIIH O0bINe 9eM djp, TO BHOBB IOIMPaBKy K TpeOyeMOMy 3HAYEHUIO /1,
HEOOXOIMMO paccylTaTh C IOMOUIBIO ypaBHeHus (27b), ycraHoBUB R’ paBHBIM 10 M.

Ecnu Tpe6yeMoe pacCTOAHUEC MCHBIIC YCM d](), TO IMOIIpaBKy, KOTOPYIO HAIO0 ,I[O6aBI/ITL K 3Ha4YCHHIO
HAIMpPs’KECHHOCTH MOJIA E, HCO6XO,I[I/IMO paccunuTaTth CICAYIOMUM 06p3.30MZ

ITonpaska = 0,0 b TUTS d<dp (28a)
= C,log(d/d,,)/log(d,,/d,,) b o dp < d<do, (28b)

rae

Cyo: mompaBka Juisi TpebyeMoro 3HaueHHs /4, Ha PacCTOSHUU d)o TI0 ypaBHeHHIO (27b) mpu
R' paBHOM 10 M;

dyo: paccTosHHE, Ha KOTOpPOM Tpacca Kak pa3 mmeer mpocBeT B 0,6 30HBI DpeHens mis
h, = 10 M 1 koTOpOE paccunThiBaeTcs kKak Dog(f, h1, 10), onpenensemoe B 11. 17;

dyp: paccTosiHMe, Ha KOTOPOM KaHall Kak pa3 mmeeT mpocseT B 0,6 30HbI Dpenens mis
TpeOyeMoro 3Ha4eHus 4, M KOTopoe paccuuTsiBaeTcs Kak Dog(f, /1, hy), onpenensieMoe B
m 17.
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Hacrosmas Pekomennarust He neficTBUTENbHA ISl BRICOTHI IPUEMHOM/TIOIBI)KHOW aHTEHHBI, /,, MeHee 1 M
BONM3M Oepera Wi MEHbIIe 3 M BOJIM3U MODA.

BrlmeykasanHast mojiHast MOMpaBKa Uil BEICOTHI TPUEMHON/TIOABMKHON aHTEHHBI TPUBEACHA Ha OJIOK-CXeMe
Ha pUCyHKe 27.

PUCYHOK 26

BbazoBb1ii koG duumenT HuTEpIOAAIMH, A,
JIJISl CMEIIAHHOI TPacchl pacpoCcTPaHeHus

0,8 /

d

0,2 /

/
/

0 0,2 0,4 0,6 0,8 1

Jons Tpaccel, npoxoasiel Hag MopeM, F,,
1546-26

PUCYHOK 27

Bbaok-cxema s NONPaBKH K BbICOTE ﬂpﬂeMHOﬁ/ﬂO)IBl/l)l(HOﬁ AHTCHHbI

Hawano
Cyma iMope
Topon | _Bue ropona hy>10m | h,<10m
| el "y — I
[R=yp. (26, oecresnms R > 1] [ dio= Dys (. 1y, 10) mo yp. (38) |
hy<R| h>R d>d,0,Ld<dm
e |
[c=yp.70)|[c=yp.270)] [C=yp. @) cR=10m |[ dpy=Dyy(f ). by moyp. 38) |
R<10m | R>10mM d<dh, | d>dh,
I
|YMeHLLH1/ITL Cuak,, log(lO/R‘)| |C =0yp. (28a)| | C=yp. (28b) |
I
O 1546-27

Konen
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10 IHonpaBka 1Jisi KOPOTKHX TPACC B TOPOACKOM/IIPUTOPOIHOM paiioHe

Ecnu tpacca jmyimHol MeHee 15 KM 0XBaThIBaeT 37aHHS OJUHAKOBOW BBICOTHI HaJ IUIOCKUM penbedom, TO K
HaNpPsOKEHHOCTH TOJS HEOOXOAMMO JOOAaBHTH IMOMPABKY, OTPAKAIONIYIO CHUKCHHE €€ YPOBHS 3a CYET
MECTHBIX IIPEMSITCTBUH, 00YCIOBICHHBIX 3MaHusIMe. [lompaBka orpenemnsieTcs CeayronuM BRIPaKEHUEM:

Iomnpaska = —3,3(log( f))(1 - 0,85log(d))(1-0,46log(1+ A, — R)), (29)

rae /i, — BBICOTa aHTCHHBI HaJ YPOBHEM 3eMiH (M) (T. €. BBICOTA MAdThl), a R — pemnpe3eHTaTuBHAS BBICOTA
HA3€MHOTO IIOKPOBAa BOKPYT NPHUEMHOW/MIOJBM)KHOW aHTEHHBI, OmpenenseMas B M. 9, KOTOpas Takke
OTpa)kaeT BBICOTY HA3€MHOTO MOKPOBA BOKPYT Mepearolieii/0a30Boii aHTEHHBI. JTa MONpaBKa MPUMEHUMA
TOJILKO TpH d MeHbIe 15 km u i; — R menbie 150 m.

11 IlonpaBka Ha yroJ NpocBeTa MECTHOCTH

st cyXOIyTHBIX Tpacc B Ciy4ae HaXOXKICHHUS MMPUEMHON/TOABMKHON aHTEHHBI Ha CyXOIyTHOM Y4YacTKe
CMELIaHHOW Tpacchl, eciii TpeOyeTcs 0oJiee BEICOKasi TOUHOCTD ISl MPOTHO3UPOBAHHS HANPSKEHHOCTH TOJIS
B YCJIOBHSX IIpUEMa B KOHKPETHBIX 30HaX, HAIpUMep B HEOOJBIIOW 30HE MPUEMa, MOKHO BBECTH HONPABKY
Ha YTOJI IPOCBETa MECTHOCTH. YTOJI IIPOCBETA MECTHOCTH ONPEEISETCS BBIPAKEHUEM:

6., =06 rpaxycChl, (30)

rue 0 — yros Mecra Jyisi IMHAW OT MIPUEMHOMN/TIOABMYKHOM aHTEHHBI, KOTOpasi KaK pa3 MPOXOIMT, He 3a/1eBast
BCeX MPEISTCTBUN Ha MECTHOCTH B HAIlPaBJICHWH Tepenaromieii/6a30Boil aHTEHHBI Ha pacCTOSIHUU A0 16 KM,
HO HE BBIXOJUT 32 Iepelalollyo/0a30ByI0 aHTECHHY .

[Ipu pacuere 6 He Hy» HO YYHUTHIBATh KPUBU3HY MOBEPXHOCTH 3eMIIH. YTON O, HOIDKEH OBITh OrpaHUYCH
TakK, 4ToObI OH ObLI He MeHee +0,55° wiu He 6onee +40,0°.

Korna nmeercst cooTBeTcTByOMas HHGOpPMAIUs 00 yriie IpocBeTa MECTHOCTH, TO MOIpaBKa, go0aBisemMast K
HaNpsHKEHHOCTH MOJISL, PACCUUTHIBACTCS CIEIYIOIM 00pa3oM:

nonpaska = J (V') —J(V) b, (30a)

rae J(v) onpenensiercs: ypaBHeHueM (12a):
V' =0,036y/f ; (30b)
v=0,0650,,+/f ; (30c¢)

0,.,: YroJa mpocBeTa MECTHOCTH (Tpaychl);
f: tpebyemas yactora (MI'1r).

CrnenyeT OTMETHTB, YTO KPUBBIE HAIPSKEHHOCTH OIS JUIsl CYXOITyTHOM TPacchl yUUTHIBAIOT MTOTEPH 3a CUET
TUIHYHOTO JKPaHUPOBAHUS TNPUEMHOM/TONBUKHOM AaHTEHHBI IUIABHO 3aKpYTISIONIEHCS MECTHOCTBIO.
ITosTOMy mONpaBKM Ha yron MPOCBETA MECTHOCTH OKA3bIBAIOTCS HYJIEBBIMU IIPH MajlOM IOJIOKHUTEIBHOM
yrie, TATUYHOM ISl TOJIOKEHUH TPUEeMHON/TIOABUKHON aHTCHHHBI.

Ha pucynke 28 wimocTpupyeTcs IopaBKa Ha yroil IPOCBeTa MECTHOCTH [T HOMHHAIBHBIX YacTOT.

12 N3MeHYnBOCTH B 3aBUCUMOCTH OT MeCTa B MPOTrHO3aX CYXONyTHO# 30HbI OKPbITHUS

MeToapI TPOTHO3MPOBAHUS 30HBI TIOKPHITHA TPEAHA3HAYEHBI JUIS TONYYSHHUS CTaTUCTHYECKUX JaHHBIX 00
YCJIOBUAX TIpHUEMa B JIaHHOM 30HE, a HE B TOM WJIM MHOW Touke. MHTepmpeTalus TakKux CTaTUCTHYECKHUX
JIAHHBIX 3aBHCHUT OT pa3Mepa paccCMaTpUBACMOU 30HEI.

Korga onun TepMuHan Ha Tpacce paJuoCUrHaia sBISETCS CTAlMOHAPHBIM, a IPYToi nepeMenaeTcs, moTepu
Ha Tpacce OyAyT HEMPEepPhIBHO MEHATHCS B 3aBUCHMOCTH OT MECTa B COOTBETCTBHH C COBOKYITHOCTBIO
BIUSHUM Ha Hero. Takue BIMSHUS 1eTeco00pa3Ho MoApa3AeTuTh Ha TPU OCHOBHBIE KaTeTOPUH:
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Hzmenenus mHo20yuegocmuy: N3MEHEHNSI CUTHAJA, BO3HHUKAONIME B MaciiTabe Mmopsaka JUIMHBI BOJIHBI 32
CUET BEKTOPHOTO CIIOKEHHS 3((PEKTOB MHOTOJIYUEBOTO PACIIPOCTPAHCHHUS, HATPUMED OTPAKEHUI OT 3eMHOM
MOBEPXHOCTH, 3MaHUN M T.J. OOBIYHO CTATUCTHKA TAKWX WM3MCHEHUH, KaK YCTAHOBJICHO, MOJUUHSICTCS
P3JIEEBCKOMY pacIipe/ieiCHHIO.

Mecmmuvie uzmenenuss Ha3eMHO20 NOKpO6a: W3MEHEHUs CUTHANA, BO3HMKAIOIIME 3a CUET MPEMATCTBUH,
CO3/IaBaeMbIX Ha3eMHBIM MOKPOBOM B HEMOCPEICTBEHHON OJHM30CTH, HANpUMEp 3[aHHUSIMH, JEPEBbIMHU U
T. 1., B Macmrade, COOTBETCTBYIOLIEM pa3Mepy Takux 0O0BEeKToB. Macmrald Takux H3MEHEHHH OOBIYHO
ObIBacT CyIIECTBEHHO OOJbLIE, YeM U H3MEHEHHI MHOTOIy4€BOCTH.

Hzmenenus mpaccel: AISMCHCHH CUTI'HaJla, KOTOPBIC BO3HUKAIOT 34 CHET USMCHCHUA I'COMETPUUN Bceit TpaccChl
pacnpoCTpaHCHus, HapuMep IMIpU HaAJIWYUKU XOJIMOB W T. II. I[J'IH BCEX TpacC, KpOME OYCHbL KOPOTKHUX,
Macmrad Takux H3MEHEHMH OOBIYHO OBIBaET CYHI€CTBEHHO GOHLHIG, 4YeM IIpU MECTHBIX H3MCHCHHAX
HAa3€MHOT'O IMOKPOBA.

PHUCYHOK 28

‘Yros1 npocBeTa MecTHOCTH (Tpaychbl)

0
-5
-10
)
2 15
g
g
g 20
= \ —~— 100 MI'g
25 N ~
-30 \\\
2000 MI' \
=600 MI'g
35 k
—40
-10 0 10 20 30 40 50
Yron npoceeTa MECTHOCTH (TPajyChl) 1546-28

B mHactosieit PexoMeHnnmauuu, Kak NpaBUJIO, M3MEHYMBOCTh B 3aBUCMMOCTH OT MECTa OTHOCHUTCS K
MPOCTPAHCTBEHHON CTATUCTUKE MECTHBIX M3MEHEHUU HA3€MHOT0 MOKPOBA. OTH JAHHBIE MOJIE3HBI IS
MacmTaboB, CYIIECTBEHHO IPEBHIIAIONINX W3MEHEHHS HA3eMHOTO IOKPHITHS M B KOTOPBIX H3MEHEHHS
Tpacchl OKAa3bIBAIOTCA HE3HAYMUTENbHBIMU. [IOCKOIBKY M3MEHUMBOCTH B 3aBUCMMOCTH OT MEcCTa
ompenaenseTcs 0e3 yuera N3MEeHEHHI MHOTOJTy9€BOCTH, TO OHA HE 3aBUCHUT OT IIMPUHBI TIOJIOCHI CUCTEMBI.

[Ipu mIaHUPOBAHUU PAMOCUCTEM HEOOXOAMMO TAKXKE MPUHUMATh BO BHUMaHUE 3(P(PEKTH MHOTOIYYESBOTO
pacnpocTpaHeHusi. BiusHue Takux 3(Q(EKTOB 3aBHCHT OT CHUCTEMbI M ONPEACISICTCS HIMPHUHOW MOJIOCHL,
MOJYJISALMEH M CXEMOH KOIUpOBaHHS. PYyKOBOJACTBO IO MOIEIMPOBAHUIO ATHX 3(PPEKTOB MPHUBEICHO B
Pexomenmariuu MCD-R P.1406.

W3MeHYnBOCT, B 3aBHCHMOCTH OT MECTa OINpeIeNseTcs Io-pa3HoMy. B HEKOTOpBIX TeKcTaXx oHa
ompeneNnsieTcss Kak OTHOCANIAascs K KOJIeOaHWIO JOTMOJHUTENBHBIX TOTeph Ha Tpacce 10 Bced 30HE
0OCITy)KUBaHUS TIEpelaTunKa, BKIIOYAsl, TAKUM 00pa3oM, MOJIHOE BIHSHHE pelibeda MECTHOCTH, MOMHMO
JOTIOJTHUTENILHOTO BJIMSHUSI MECTHOTO SKPaHUPOBAaHUA. B Npyrux ciydasx OHa OTHOCUTCA K KOJICOAHUIO
MOTEph Ha Tpacce Uil BCEX TOYEK, HAXOMSANIMXCS B ONPENENICHHOM paauyce ACHCTBHA OT INEpelaTduKa.
TpeTbe omnpesieneHUe OTHOCHTCS K KOJICOAHUIO HANPSKEHHOCTH MOJISI HA HEOONBIION TEpPUTOPHH, OOBIYHO
TIPEACTABIICHHON B BHE KBajpaTa co cTopoHoi oT 500 M 70 1 kM.



46 Pex. MCJ-R P.1546-4

[lockonmbKky METOJ, TPEACTABICHHBIM B Hacrosuied PekoMeHmanuu, BKIIOYAET TMOMPABKY Ui /o,
YUUTHIBAIOIYIO OKpYskarolie yciiorus (mm. 9 Ipuoxxenus 5), U MO3BOJIAET UCIOJIB30BAaTh Yrojl MPOCBETa
MECTHOCTH, 3aBUCSIIHKA OT ee penbeda (. 11 [Ipunoxenus 5), To cymecTByeT pucK IBOMHOTO ydeTa 3TOTO
BIIMSIHUS TP TPUMEHEHUH MONPABOK HA U3MEHUYHUBOCTh B 3aBUCIMOCTH OT MECTA.

Hpe,[[CTaBJ'ICHHBIﬁ HHUKE METO/J IO3BOJIACT OCYHIECTBUTH OLICHKY M3MCHYNBOCTHU B 3aBUCUMOCTH OT MECTa Ha
TCPPUTOPUHA HEOOIBIIIOTO paﬁOHa " noAXOOUT IJIA CIIy4aeB, KOT'Ja yroJl mpoCcB€Ta MECTHOCTU NMPUMCHACTCA
JJId TOTO, 9T00BI 00JIEE TOUHO ONpeACINTL MECTHBIC MCIUAaHHBIC YPOBHHU HAIIPAKEHHOCTHU I1OJIA.

B Tex cmydasx, korga yroa NpOCBETa MECTHOCTM HE MPHUMEHSETCs, COOTBETCTBYIOLIEE 3HAa4YeHHE
HN3MEHYUBOCTH B 3aBUCUMOCTH OT MeCTa OyJEeT BBIIIE U, KaK [IPABUII0, OyAET U3MEHSTHCS MPOIOPLHMOHATIBLHO
pazuycy 30HBI OOCITY)XKMBaHHS, IOCKOJBbKY YUYHTBHIBAET IIMPOKOE pasHooOpasue penbedOoB MECTHOCTH U
BIIMSIHUE MECTHBIX MPEMSTCTBHM.

[upokuii aHaNMM3 [OAaHHBIX TIO3BOJSIET TMPEAIONIOKUTh, YTO paclpeiesieHHe MEIUaHHOTO YpPOBHS
HalpsOKEHHOCTH TOJST U3-32 M3MEHYMBOCTH HA3€MHOTO TMMOKPBITHSA Il TaKUX 30H B TOPOJCKUX U
IIPUTOPOIHBIX PaliOHAX COOTBETCTBYET JIOTapU(PMHUUSCKOMY HOPMAJILHOMY pacrpeeCHHO.

Tak, mpU HaXOXJACHUU NPUEMHOW/IIOABIKHOW aHTEHHBI B CYXOITyTHOM 30HE HANPSHKEHHOCTh Moy F,
KoTopas Oy/AeT MpeBhIaThCs IS ¢% MECT, ONPEIeNIeTCs CISAYIONUM 00pazoM:

E(q)=E(memuana)+Q;(¢/100)c,(f) nb(MxB/m), 31
rie

Q,‘ (x): 06paTHOC JOIIOJTHUTECIIbHOC KYyMYJISITUBHOC HOpMAJIbHOC pacrnpeacjacHmue B
3aBUCUMOCTH OT BEPOATHOCTH,

O, CTaHJApTHOE OTKJIOHEHUE rayCCOBCKOI'O paclpelesICHUs MECTHBIX CPEIHUX 3HAUYEHUH B
paccMaTpuBaeMoii 30He.

3HaueHMS CTAHAAPTHOTO OTKJIOHEHMS 3aBHCAT OT YacTOTHl M CpeIbl, U SMIHPHYECKUE HCCIETOBAHMI
MOKa3aJId, YTO OHM HMMEIOT CYIIECTBEHHBIH pa3dpoc. PempeseHTaTHBHBIE 3HA4YEHUs Ui 30H pa3MepoM
500 M x 500 M omnpenensroTcs ClIeIyOIIUM BbIpaKeHUEM:

o, =K +13log(f) Ib, (32)
rae

K= 1,2 I IPUEMHHUKOB C aHTCHHAMU HHUXKE BBICOTBI MCCTHBIX HpeHSITCTBI/Iﬁ B TOPOACKUX
WJIN IPUTOPOAHBIX paﬁOHax JJIA MIOABUXKHBIX CUCTEM C BCCHAIIPABJICHHBIMU aHTCHHAMUA
Ha BBICOTC KPbIIIH aBTOMOGI/IJ'ISI;

K= 1,0 oA IMPpUEMHUKOB C AHTCHHAMH, YCTAHOBJICHHBIMU Ha KpPBIIIC BOJIM3H BBICOTHI
MCCTHBIX HpeHHTCTBHﬁ;

K= 0,5 nng npueMHUKOB B CENTbCKUX paiioHax;
f: tpebyemas yactota (MI'1r).

Kak oTmeuanoch BbIllIe, €CIIU 30HA, K KOTOPOU JIOJDKHA OTHOCUTBCS U3MEHYHUBOCTH, 0obie 500 M X 500 M
WIA €CITU pedb WAET 00 M3MEHYMBOCTH, OTHOCSIIEHCS KO BCEM 30HaM B 3aJlaHHOM HHTEpBaie, a He 00
W3MEHEHUSX BHYTPH OTIEIbHOW 30HBI, 3HAYCHHE G; OKa3bIBAETCS OONbINEe. DMIMPHUECKUE HCCIICIOBAHUS
MOKa3aJM, 4YTO HM3MEHYMBOCTh B 3aBUCUMOCTHM OT MecTa Bo3pacTaeT (B OTHOIICHUHM 3HAYCHHN IS
HeO0O0JIBIINX palilOHOB) He Oosiee ueM Ha 4 nb mis pamuyca B 2 kM 1 He Oosiee yeM Ha 8 Ab — i paauyca B
50 kM.

IIpomieHT MecT ¢ MoOkeT MeHAThCA OT 1 10 99. Hacrosimiast Pexomenpanust He eHCTBUTEIbHA IS TPOLICHTOB
mect MeHble 1% wunu 6oinblre 99%.

ITompaBka B 3aBUCHMMOCTH OT Me€CTa HE BBOIUTCS, KOT/la IPHUEMHAsI/TIOABMKHAS aHTEHHA HAXOJUTCS PAAOM
C MOpEM.

Cremyer OTMETHTB, UTO IJII HEKOTOPHIX IeJIeH IIaHupoBaHMs (HAIpHUMep, I MHOTOCTOPOHHHUX IIIAHOB
BBIJICTICHHSI) OOBIYHO HEOOXOJMMO HCIIONIh30BaTh ONpPECICHUE "M3MEHYMBOCTH B 3aBUCHMOCTH OT MecTa'
C YUETOM W3BECTHOH CTENEHH MHOTOJYYEeBOIO 3aMHUpPaHHsS. OJTO TMO3BOJSET pacCMaTpUBaTh CIIydau
MOJBM)KHOTO TTPUEMHHUKA, TTOCTOSIHHO HaXOJIAIIETOCs B MHOTOJIy4€BOM HYyJI€, UJIM aHTEHHBI Ha KPBIIlIe, KOT/1a
HaJ0 MPUHUMATH HECKOJIBKO YacTOT, & aHTCHHA HE MOXKET OBITh ONTUMAILHO YCTAHOBJICHA ISl BCEX YacTOT.
Kpowme Toro, npu TakoM IJIaHHPOBAHUU MOXKET TaKXKe MOTPEeOOBATHCS yUeT U3MEHYUBOCTH B OOJIBIIEH 30HE,
YyeM MpeJroiaraercs B Hactodiled PekoMmennanum.
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B 3ToM KOHTEkcTe UId TIAHUPOBAHHUA psAfa CIYKO PpagroCBA3M OKa3aJUCh NPUTOIHBIMU 3HAYECHUS,
MIpUBeIeHHBIC B Ta0wIe 2.

TABJINIIA 2
3HauyeHUs: K3MEHYNBOCTH, UCIIOJIb3yeMble B HEKOTOPBIX CJIY4YasiX IJIAHMPOBAHUS
CranaapTHoOe OTKJIOHEHUE
(1b)
100 MTI'u 600 MTI'ig 2000 MTI'u
AHaIIOroBOe pajioBeIaHNe 8,3 9,5 -
[udposoe paguoBeranue 5,5 5,5 5,5

13 IMonpaBka Ha TponocdepHoe paccesiHue

CymiecTByeT BEpOSATHOCTh TOTO, YTO HANpPSDKEHHOCTH IIOJI, PACCUUTAHHAs C HCIIOJIb30BAaHUEM METOJOB,
NpUBEICHHBIX B MyHKTaX |—12 Hacrosimero IlpuiioskeHus, 3aHMKEHA, MOCKOJIBLKY HE OBUIO MOTHOCTHIO
YUYTEHO TponocgepHOoe paccesHue.

B cnywyae nHammuus wuHpopMmMauuu o penbede MECTHOCTH HEOOXOAMMO pacCUuTaTh IIONPaBKy Ha
TponocdepHoe paccesiHie, TPUOETHyB K CieyIollel mpoueaype.

PaccuutsiBaeTcs YTOJI pacCeaHUs Ha TpaCcCC B rpaaycax, Gs, HCIIOJIB3Yys (I)OpMYJ'IyZ

180d
0, = - +0, +6 rpajychl, (33)

TIe

O, yrom mpocBeTa MECTHOCTM TepMMHana /h; B Tpajgycax, pacCUMTaHHBIH C
HCTIOb30BaHUEM METO/1a, TIPUBEICHHOTO B MOAMYHKTE a) MyHKTa 4.3, He3aBHCUMO OT TOTO, KAKOE 3HAYCHUE
HAMeEET /1, , TIOJIOKUTEIHLHOE WIN OTPHUIIaTeNIbHOE (TPaayChl);

0: yrous mpocsera MECTHOCTH T€pMUHaJA /i, B Ipajycax, paCCUMTAHHbIHM Kak I0Ka3aHOo B II.
11, umest B BUYy, YTO 3TO YroJi MECTa OTHOCUTEIBHO MECTHOM TOPU30HTANIH (TPagycChl);

d: mmMHHA Tpacchl (KM);
a: 6370 xm, paauyc 3emiu;

k: 4/3, sddextuBHBIl KOdpUIMEHT paamyca 3eMiId T  MEIUaHHBIX YCIOBHU
pedpakiuy.
Ecnu 0, MeHbILIe HyIIs1, ycTaHABIUBaeTCs O, paBHBIN HYIIIO.

PaccuuThiBaeTcs HAMNPsSHKEHHOCTh TIONSI, CIPOTHO3MPOBaHHas Jaisl TpomocdepHoro paccesnus FE, , ¢
UCTIOJIb30BaHUEM (DOPMYJIBI:

E,=24,4-20log(d)-100,-L,+0,15N,+G, nb(MxB/m), (34)
rae
L; = moTepu, 3aBUCALIKE OT YaCTOTHI;
= Slog(f)—2.5[log(f)-33] (34a)

Ny = 325, pedpakuust MeAHMaHHOHN MMOBEPXHOCTH, B €AMHULIAX N, THIMYHBIX U1 H3MEPEHUH B
YMEpPEHHOM KIIUMate;

Gt = YCWJICHUC B 3aBUCUMOCTHU OT BPCMCHH,
10,1[-10g(0,021)]*"; (34b)

JUIMHA TPACChI WK TpeOyeMoe paccTosiHUE (KM);

Tpedyemas yactota (MIm);
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t: TpeOyeMblil MPOLIEHT BPEMEHH.
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14 IIporno3upoBanue HANPSIZKEHHOCTH TMOJIS 1JIsl pacCTOSIHAI MeHee 1 kKM

Eciu nacrosmmast PekoMeHmanus MCIoNb3yeTcs B CIydasiX, KOTJa 3HA4eHHsI d COCTABJLIIOT MeHee 1 KM u
KOTJla MCHIOJIb30BaHUE MOJEIU PACHpPOCTPAHEHUS PAJUOBOIH HA KOPOTKHE PACCTOSHUS HE IMPEICTABISAETCS
BO3MOXKHBIM U HYK€H IPOCTOH CITOCO0, KOTOPBI KOHBEPTHPOBAII OBl B HAIPABJICHUN HANPSKSHHOCTEH OIS
B CBOOOJHOM MPOCTPAHCTBE I CKOJb YTOJHO MAJIOTO PAacCTOSHUSA (MIPU3HABas, YTO 3TO BCETO JIHIIb
BO3MOXKHOCTh, @ HE JCHCTBYIOIIAS MOJENb PACHpPOCTPaHEHMs), TO MOXKHO NPUOETHYTh K CIEIYOIeH
nporenype.

Omnpenensercs HANMPSHKEHHOCTH TOJs £ Ha pacCTOSHUY MeHee | KM ¢ MCTIOIh30BaHuEM (hOPMYJTBI:

E=E,pns ab(MkB/M) s d<d, (35a)
E=F, . (MxB/m) ms dy <d<0,1 km (35b)
Egjent+ (E1 o —EOJKM)Iog(d/O,l) nb(MkB/M)  mas 0,1 kM < d<1,0 kM, (35¢)

TIe

E,uxy MakcuManbHas HANpPsDKEHHOCTh TIONSL HAa PAacCTOSIHUM  d,y KM, OIpejenseMas
ypaBHeHusimu (1a) nn (1b);

Euxg: MakcUMallbHas HANPSHKEHHOCTH TMOJII Ha HEOOXOIUMOM PaCCTOSHHH, OIpeaeiseMast
ypaBHeHUsME (1a) wm (1b);

Ey1wy: MakcuManbHas HampsDKEHHOCTh Tonss Ha paccrosHun 0,1 KM, ompenpensemas
ypaBHeHusimu (1a) wium (1b);

E1 xkm+ HAIPAKECHHOCTD MOJISI Ha PACCTOAHUN 1 KM;

u d,; — olpe/ieJIeHNe PACCTOSHHA OIMKHETO MOJIA Iepearolleil/0a30Boi aHTEHHBI, ONPEEIIeMOe:
0,1G
d,=10""/(10f) KM, (35d)

rae

G: ko3 UIMEHT ycUIIeHus aHTeHHBI (1bn);

f: uacrora (MI'm).
3HaveHue d,; OJIKHO OBITh OrpaHnueHo Kak d,r< 0,1 kM.
IIpennaraeTcs UCHONB30BaTh 3HAUYEHKE 110 yMOM4aHUIO d,y = 0,01 kM.

ITorrpaBkH, OTHOCUTEIHEHO MTPUEMHOM/TIOIBIIKHOM aHTEHHBI, OCTAIOTCS B CHJIC. B ciIydae WX HCIIONh30BAHUS
OHM JIOJDKHBI TPUMEHATBCS K (DaKTUYECKOMY MECTy HAaxXOXKICHHs IPUEMHON/TIOABMKHON aHTEHHEI,
PaCHOJIOXKEHHOMN Ha PACCTOSIHUY He B | KM OT Hepeaaroneii/0a30Boi CTaHIuY.

15 AnmpokcuManusa A 00paTHOH JOMOJHUTENbHOH KYMYJISATHBHOH (yHKIHMH HOPMAaJbLHOIO
pacnpenejeHus

[IpuBeneHHass HWKe ammpokcuMauusi Aast oOpaTHOW JOMOJHUTENBHOW KyMYJISTUBHOH (MHTErpalbHOMN)
¢dbyHKIMY HOpManbHOTO pactpeneneHus Q; (x) npuroana st 0,01 <x <0,99:

0;(x)=T(x)—&(x) ecm x < 0,5 (36a)

0;(x)=—{T(1-x)-E(1-x)} ecin x > 0,5, (36b)
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riue
T(x) = [-2 In(x)] (36¢)
) - [ ey m S T

Cy = 2,515517

Ci = 0,802853

C, = 0,010328

D, = 1,432788

D, = 0,189269

D; = 0,001308.

[Tonmy4yeHHBIE C NCTIONB30BAaHUEM YKa3aHHbBIX BBIIIC ypaBHEHUH 3HAYCHUS PUBEICHEI B TabuIe 3.

TABJINIIA 3

3HayeHus1 AJisl NPUOIHKEeHUsI 00PATHOIO I0MOJHUTEIbHOT0
KYMYJISITHBHOTO HOPMAJILHOTO paclpefie/eHHusI

q% 0i(¢/100) q% 0i(q/100) q% 0i(q/100) q% 0:(¢/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
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16 JKBUBAJIEHTHbIE 0a30Bble IOTEPH NPH Nepeaayve

[Ipu HeoOxomumocTH 0a3oBBIE IMOTEPH NPH Tepelade, SKBUBAJCHTHBIC 3aJaHHOW HANPSHKEHHOCTH IO,
ONPEIENAIOTCS C IOMOLIBIO CIAEAYIOLIErO BEIPAKEHUS:

L, =1393-E+20log f Ib, 37
rie
L,: 6a3oBwie norepu npu nepenaye (nb);
E: wnampspxennocts nons (nb(MkB/m)) st 5.u.m. 1 kBT;
f: gacrora (MI'm).
17 AnnpoxkcuManus JUIMHBI TPacchbl ¢ npocBeToM B 0,6 30Hb1 @peHelist

JliimHa Tpacchl, Ha KOTOPO# Kak pa3 oOecreunBaetcs npocset B 0,6 mepBoii 30HbI OpeHens Haj TIaaKon
TTOBEPXHOCTHIO 3eMJTH U1l 3aJaHHON YaCTOTHI W BBICOTHI aHTEHH /| M H,, IPUOIM3UTEIIBHO OIPEaeIIIeTCs
CJICYFOIUM BBIPXKCHUEM:

Ds-D
Dy = L1 Ko, (38)
Dy + Dy

rae
Dy: 3aBUCSINUHA OT 9aCTOTHI YJIEH YPABHEHUS
= 0,0000389 f h,h, KM; (39a)

Dhi ACHMIITOTHYCCKUI YJICH, OHpC,I[eJISIeMLIﬁ PaCCTOAHUAMU 40 TOPHU30HTA

= 41(Jh, +hy) KM; (39b)
fi uacrora (MI'n);

hy, hy: BBICOTa aHTEHH HaJ TNIaJKOH MOBEPXHOCTHIO 3eMiIH (M).

B mpuBeneHHBIX BBINIE YpaBHEHUSAX 3HAUEHUE /i; OJDKHO OBITH TIPH HEOOXOMMMOCTH OTPAaHWYCHO Tak,
4TOOBl OHO HEe OBUIO MeHbIe HyJs. Kpome Toro, pe3ynpTHpyromue 3HadeHus Do MPU HEOOXOAUMOCTHU
JOJDKHBI OBITH OTPaHUYEHBI TaK, YTOOBI OHU ObUTH He MeHbIne 0,001 kM.

IIpuioxenue 6

IIpouenypa npumenenusi HacTosimeit Pekomenaanumn

[IpuBeneHHas HUKe MOIIAaroBas Mpoueaypa npegHazHaueHa i UCIIOJIb30BaHUs 3HAaUeHUH, MTOTyUYEeHHBIX U3
TaOJIML 3aBUCHMOCTH HANPSHKCHHOCTH IOJISI OT PAacCTOSHMS, KOTOphle mpenocrasiseT bropo pammocssizu.
OpnHako ee Taxke MOXHO HCIOJb30BaTh AN 3HAYCHUH, MOJNyYCHHBIX II0 KPUBBIM, U B 3TOM CIydae He
HY>KHa MIpoLleypa HHTEPIIOISMH B 3aBUCHMOCTH OT PacCTOSHUS, NpuBeAeHHas Ha mare 8.1.5. B tabauue 4,
HIDKE, MPEACTaBICH MHUHMMAJBHBIA NEPEeYeHb BXOOHBIX MapaMeTpoB (M HMX MpPEAesbl), KOTOPBIE CIIy>KaT
OCHOBOH [JIs1 TOJIydyeHWs 3HA4YeHUH U3 TaOiaMll 3aBUCHUMOCTH HANPSOKEHHOCTH IIOJIL OT PAacCTOSIHUS.
Hcnonp3yercs mo3ranHas mpoueaypa.
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TABJINLIA 4
IlepeyeHb BXOAHBIX IAPAMETPOB U UX Npe/eJibl
IMapamerp ExuHunbl Omnpepnenenne Ipenennl
f MI' PaGouas yacrora 30-3 000 MTI'g
d KM JnuHa Tpaccsl 1-1 000 kM
p % IIpouent Bpemenu. OnpeneneH B MyHKTe § 1-50%
[punoxenns 1
h M BricoTa nepenaromieii/6a30B0ii aHTEHHBI, KaK Cy1lia — HIKHUAN TIpesien He
MOKa3aHo Ha KpuBbIX. OmnpezieneHa B OrpaHUYeH, BEpXHUI Mpeaern —
ypaBHeHusix (4)—(7), IpencTaBiIeHHBIX B 3000 m
nyHkte 3 Ilpunoxenus 5. Mope — HUKHHiT Ipejie He
[Ipenensl onpeneneHsl B myHKTe 4.1 MeHee | M, BepXHui npenen —
3000 m
h, M BricoTa nepenaroleii aHTEHHbI HaJl YpOBHEM JlomxkHa ObITh OOJIBIIE BBICOTHI
3emuid. Onpenenena B myHkre 3.1.1 MECTHBIX MPENATCTBUN
IIpunoxenus S. Ilpenensl onpenenexsl B
nyHkre 3 Ipunoxenus 5
hy M BricoTa 0a30B0ii aHTEHHBI HaJl BEICOTO [IpenenoB HET — OAHAKO CIEYET
penbeda MECTHOCTH, yCpeHEHHAs IS UMETh B BUAY, YTO 3TOT
paccrosiauii B quanasone 0,2d — d km, rae d He HnapaMeTp CYIIECTBYET TOJIBKO
MIPEBBIIIACT 15 KM U rie IMEI0TCsl JaHHBIE O JUISL CYXOITyTHBIX Tpacc, Izie
penbede MecTHOCTH d<15xm
BricoTa MecTHBIX M PenpesenraTnBHast BEICOTa MECTHBIX [Tpenenos Her
MPEMSITCTBUN IPEIATCTBUN (BOKPYT MECTa PACIIONOKEHHS
BOKpYT nepeaaTynka)
nepeaTynKa
R M Pemnpe3eHTaTiBHAs BBICOTa MECTHBIX IIpenenos Her
MIPENSITCTBUH (BOKPYT MECTa PacTIONOKEHHS
TIPHEMHUKA)
0.ca rpam. Yron npocBeTa MECTHOCTH 0,55-40 rpagycoB
0c 0 O rpaz. O dexTUBHBIE YITIBI IPOCBETA MECTHOCTH JomxKHbI ObITH
niepearoneii/6a3zoBoii anteHHsl. [TyHKT 9 MOJIOKUTETBHBIMU
IIpunoxenns 5

lae 1: OnpepaensieTcsi THI TPacChl PACIPOCTPAHEHHS KaK CYXOIYTHOH, HaJl XOJIOJHBIM MOpPEM WM HaJ
TerTbIM MopeM. Eciu Tpacca cMenianHasi, OonpeAessiFoT JBa THIA TPACC, KOTOPhIE CYMTAIOT OTHOCSITUMUCS
K MEPBOMY M BTOPOMY THITY PaclpocTpaHeHHs. Eciu Tpaccy MOXKHO TPEJICTABHUTH C IIOMOIIBIO OJTHOTO THIIA,
TO €€ CUUTAIOT OTHOCSIIEHCS K TMEPBOMY THIYy PaclpOCTPAHEHUs, U METOJ JiJIsl CMEHIAHHBIX TPacc Ha
mare 11 He Tpebyercs.

Ulae 2: Jlns nroboro 3aJaHHOTO TMpOIeHTa BpeMeHu (B auana3oHe oT 1% 1o 50%) ciaenyrommmM obpazom
OIPEACTIAIOTCA IBa HOMUHAJIBHBIX IMTPOLICHTA BPEMCHMU!

- ecnu TpeOyeMbli MponeHT BpeMeH >1 u <10, TO HIKHUN W BEpXHHUN HOMUHAIILHBIC HPOIICHTHI
PaBHEI, COOTBETCTBEHHO, 1 1 10;

- ecnu TpeOyeMblid ipoueHT BpeMeHu >10 u <50, To HIKHUN ¥ BEpXHUI HOMHUHAJIbHBIE MPOLIEHTEHI
paBHBI, COOTBETCTBEHHO, 10 1 50.

Ecnu tpeGyemspiii npoueHT BpemeHu paBeH 1% wumu 10%, wmm 50%, To 3T0 3Ha4YeHHE CcIeqyeT CUUTaTh
HI)KHUM HOMUHAJIBHBIM IIPOLIEHTOM BpPEMEHH, U MIpoLiecc HMHTepnossiuuy Ha mare 10 He TpeOyercs.

llaz 3: Jna moboit Tpebyemoit wactoTel (B amamazone ot 30 MI't mo 3000 MI') cremyrommum obpazom
OTIPEIENAIOTCS IBE HOMUHAILHBIC YaCTOTHI:

- ecu Tpebyemas gactora <600 MIT, TO HWXKHSIS W BEPXHAS HOMHHAIBHBIC YacCTOTHI PaBHBI,
cootBeTcTBeHHO, 100 MI't 1 600 MI'm.

- ecmu Tpebyemast yacrtora >600 MIL, To HIDKHSS M BEpXHSS HOMHHAJbHBIC YacTOTHI pPaBHBI,
cootBeTcTBeHHO, 600 MI'11 1 2000 MI11.

Ecmu tpebyemas wactota paBHa 100, 600 wau 2000 MI', To 3TO 3HAYEHUE JIOJKHO CUUTATHCS HUKHEU
HOMMHAJILHON YaCTOTOM, U MPOIIeIypa HHTEPIIONIALNUN U SKCTPAIOSIUY Ha mare 9 He TpedyeTcs..
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Illlaz 4: N3 tabmumpl 1 ompenensioT HUKHEE W BepxHee HOMHHAILHBIC 3HAUYCHHS PACCTOSHHSI, HanOolree
Onmu3kue kK TpedyeMoMmy paccrosiHuio. Eciu TpeOdyemoe paccTosiHME COBIafaeT co 3HaYeHueM B Tabnwmie 1,
TO €ro CIIeAyeT CYMTATh HWKHIUM HOMUHAIBHBIM PAcCTOSHHUEM, W MPOIeaypa HHTEPIoIsSIuy Ha mmare 8.1.5
He TpeOyeTcs.

llaz 5: [1ng nepBOro TUIa pacnpoCcTpaHEeHHs BBITOIHAOTCS maru 6—11.
lllae 6: J11g HIKHETO HOMHUHAIBHOTO MPOIIEHTa BPEMEHH BBIOMHS0TCS maru 7—10.
Ilaz 7. JInsg HKHEH HOMHHAJIBHON YaCTOTHI BBIOJHSIOTCS marn 8—9.

Hlae 8: Onpepnensercss HanpsDKEHHOCTb MMOJsl, mpeBblmaemas B 50% wect, A7 MPUEMHOW/TOABIKHON
AQHTEHHBI IPU BBICOTE PEMPE3EHTATUBHOIO MECTHOI'O MpENATCTBUS, R, Hax 3emiedl ans TpeOyemoro
PacCTOSIHUS U BBICOTHI IIepeIarolieii/0a30B0il aHTEHHBI C UCTIOIb30BAaHUEM CJITYIOLIHX IIaTr0B:

Llaz 8.1: ]Ins BBICOTHI Tepenaroneii/0a30Boii aHTeHHBI /), paBHOW WM mpeBbimaromeid 10 M,
BBITTONHSIOTCS mard 8.1.1-8.1.6.

Llaz 8.1.1: Onpenenstorcss HIDKHEE W BepXHEE HOMUHAIBHBIC 3HAYEHUS /| C MOMOIIBIO METOIa,
npuBeneHHoro B 1. 4.1 Ilpunmoxkenns 5. Ecim /; coBmamaer ¢ oMHAM W3 HOMHHAIBHBIX 3HAYCHHMA
10; 20; 37,5; 75; 150; 300; 600 wmu 1200 M, ero ciemyeT CUATATh HUKHUM HOMHHAIBHBIM
3HAYCHHEM JJIS A1, ¥ IPOIeypa UHTEPHONAIMY Ha 1are 8.1.6 He TpedyeTcs.

lae 8.1.2: ]Ins HIXKHETO HOMUHATLHOTO 3HAYCHHUS /11 BRIOTHI0TCs maru 8.1.3-8.1.5.
Llaz 8.1.3: JInst HUKHETO HOMUHAJIBHOTO 3HAYEHUS pacCTOSIHUS BbINONHsAETCs mar 8.1.4.

Hlaz 8.1.4: Ompenensercs HampsHDKEHHOCTh MMoJisl, TmpeBblmaemMas B 50% wmect, s
NPUEMHOM/TIOABUKHOM aHTEHHBI MIPU BBICOTE PEIPE3EHTATUBHOI'O MECTHOTO MPEISTCTBUS, R, IS
TpeOyeMbIX 3HAaUCHUH PacCTOSHHUS, d, ¥ BRICOTHI TIepeIaroIiei/0a30Boi aHTECHHB, /1.

Llaz 8.1.5: Ecnu TpeOyeMoe paccTOsSHHE HE COBIAJaeT C HIDKHUM HOMHHAJIHHBIM 3HAYEHUEM
pacCTOSIHHSI, TO TOBTOPSIOT mar 8.1.4 i BepXHET0 HOMHHAIBHOTO 3HAYCHHS PACCTOSHUS H
MHTEPIOIUPYIOT JBA 3HAUCHHS HAMPSKEHHOCTH TIOJIS K HY>KHOMY PAacCTOSHHUIO C UCTIOJIB30BaHUEM
METOJ1a, IPUBEICHHOTO B 1. 5 [Ipunoxenns 5.

Lllae 8.1.6: Eciiu TpeOyemas BbICOTa Tepeaaroieii/0a30Boii aHTCHHBI, /1], HE COBIAIACT C OJAHUM U3
HOMMHAJBHBIX 3HAuCHUH, MOBTOpsAOT miard 8.1.3-8.1.5 W HHTEPHONUPYIOT/3KCTPAIOIUPYIOT
HaANPsHKEHHOCTh TOJS A /; ¢ TIOMOIIBI0 MeToja, npuBeAaeHHOTo B 1. 4.1 [Tpunoxenus 5. [pu
HEOOXOMMMOCTH PEe3yJbTaT OrPAaHUYMBAIOT MAaKCUMAIbHBIM 3HAYEHUEM, MPUBEIECHHBIM B M. 2
IIpunoxenus 5.

Hlae 8.2: Jlna BBICOTHI Tepenaromieii/0a3oBoil aHTeHHB /; Menee 10 M ompenensercs
HaINpPsDKEHHOCTD TOJISL UTsl TpeOyeMoil BBICOTHI H PACCTOSHUS € TIOMOLIBIO METO/A, TIPUBEICHHOTO
B 1. 4.2 llpunoxenus 5. Ecnu sy MeHbIe HYJS, TO CIEIyeT HCIOIb30BaTh METOJI, MPUBEACHHBIN
B 1. 4.3 Ilpunoxxenus 5.

Ulae 9: Ecnu TpeOdyemas 4acToTa HE COBMAJaeT ¢ HW)KHEH HOMUHAJIBHOM 4acTOTOM, MOBTOPSIOT wIar § Ass
BEpXHEW HOMUHAJILHOM YacTOTHI M HHTEPIIOJIMPYIOT/3KCTPANIOIUPYIOT ABA 3HAUECHUS HAIIPSHKEHHOCTH T0JIS C
UCIIOJIb30BAHMEM MeToja, MpuBeAeHHoro B M. 6 Ilpunoxenus 5. [lpum HeoOXOIUMOCTH pe3yibTaT
OTrpaHUYMBAIOT MAKCHUMAJIbHBIM 3HAU€HHUEM HANPSHKEHHOCTH TOJIs, TPUBEAECHHBIM B 1. 2 Ilpunoxenns 5.

Illaz 10: Ecin TpeOyeMbIii TIPOIEHT BPEMEHH HE COBMIAMAaeT C HIKHAM HOMHUHAIBHBIM IIPOIICHTOM
BpEMEHEM, TO MOBTOPAIOT IIard 7-9 nis BEpXHET0 HOMUHAIBHOI'O MPOIEHTAa BPEMEHU U HUHTEPIIOIUPYIOT
JIBA 3HAYCHUS HAMPSHKEHHOCTH TIOJIS C HCIIOJIb30BaHUEM METO/1a, MPUBEACHHOTO B 11. 7 [lpunoxenwus 5.

Hlae 11: Tlpu TpPOTHO3MPOBAHUHM JUISI CMEIIAHHOM TpacChl BBHINOJHSETCS TIOLIAroBas Mpouenypa,
npuBeaeHHas B 1. 8 [lpunoxkenus 5. [y aToro TpeOyercs ncnonp3oBaTh marn 6—10 s Tpace ¢ KakIpIM
TUIIOM pacipocTpaHeHus. Ciemyer OTMETUTb, YTO IPH HAIMYUU PA3JIMYHBIX YYacTKOB TpPAaccChl,
OTHOCSIIMXCS KaK K TEIUIOMY, Tak M K XOJOJAHOMY MOpIO, BCE MOPCKHE YYacTKH HEOOXOAMMO
KJIaccu(UIMPOBATh KAK OTHOCALINECS K TEIUIOMY MOPIO.

Ilaz 12: Eciin uMmeetcss uHbopManus 00 yTiie MPOCBETa MECTHOCTH IS IPUEMHOMN/TTOABIKHON aHTCHHBI
pAIOM C cylied, B HANpsDKEHHOCTh TIOJsl BBOJST IOMPABKY Ha YroJl MTPOCBETa MECTHOCTH IS
MIPHEMHO/TIOBMYKHOM aHTEHHBI C HCIIOF30BAaHNEM METO/1a, MpuBeaeHHOTO B I1. 11 IIpmmoxenus 5.
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Hlae 13: PaccumThiBaeTCs NpeAnoyaraeMas HalpsDKEHHOCTh IO, OOYCIOBJICHHAS TPONOC(HEpHBIM
paccesHHEM, C HCIOIb30BAaHMEM METOAa, HpexacTaBieHHoro B m. 13 Ilpunoxenus 5, u, B ciydae
HEOOXOIUMOCTH, COOTBETCTBYIOIIUM O0pa3oM KOPPEKTUPYETCS OKOHYATeJbHAas CIPOTHO3UPOBAHHAS
HaINpPsKEHHOCTD TOJISL.

Ulae 14: Koppektupyetcss HalpsDKEHHOCTh TIONS  AJs1 BBICOTHl HPUEMHOW/TIOJBMKHOW aHTEHHBI /i, C
HCIOJIb30BaHUEM METO/a, IpUBeIeHHOTO B 1. 9 Ilpunoxenns 5.

Lllae 15: Ecnim mpuMeHUMO, TIOHIDKAIOT HANPSHKEHHOCTH TIOJIS 3a c4eT 00aBIeHHsI TIOMPABKH ISl KOPOTKOM
Tpacchl B TOPOACKOM/TIPUTOPOJHOM palOHE C WCIOJIb30BAaHHMEM METOJa, NpuBeAecHHOro B 1. 10
ITpunoxenus 5.

Illaez 16: Ecin Ha TpHEMHOI/TOABMKHON aHTEHHE psOM C cylied TpeOyeTcs HampshKeHHOCTh TOJ,
IpeBbIIacMas 11 IPOLEHTa MECT, OTANYHOro ot 50%, 3HaueHHe HaNpsHKEHHOCTH MOJIs Ui TpeOyemMoro
MIPOLICHTa MECT MOJIY4aloT IIyTeM BHECEHHUS MOIPABKHU C MCHOJIb30BAHHEM METOJa, MPHUBEICHHOIO B II. 12
[Ipunoxenus 5.

Hlae 17: Tlpu HEOOXOAMMOCTH PE3YIBTHPYIONIYI0 HANPSHKEHHOCTh MOJS OrPAaHMYMBAIOT MaKCHMAIbHBIM
3HaYeHUEM, NIpuBelieHHbIM B 1. 2 [Ipunoxenus 5. [Ipu npoBeneHUH pacyeToB JJIs CMEIIAaHHOW Tpacchl i
mporieHTa BpeMeHrn Menee 50% HeoOX0auMO paccUMTaTh MaKCHMajlbHOE 3Hau€HHE HANPSKEHHOCTH OIS
ITyTeM HHTEPIIOJISAINN MEXIY 3HAYSHHUSIMH JIJIS1 TOTHOCTHIO CYXOIMYTHBIX U MOJIHOCTBI0O MOPCKUX Tpacc. JTO
OTIpe/IETISIeTCS CIIEIYIOIINM BEIPAKEHUEM:

Ep =Ef+d B /d nb(MkB/m), (40)
rae

Ef: HanpsKEHHOCTD MOJIs B CBOOOJHOM IIPOCTPAHCTBE, ONpeielisieMas ypaBHeHHEM (2) B II.
2 Ilpunoxxenus 5;

E,,: ycuieHue NpH MajbIX IPOIEHTaX BPEMEHH [UII MOPCKOH Tpacchl, ONpenensieMoe
ypaBHeHueM (3) B 1. 2 [Ipunoxenus 5;

dy: o01ee paccTosiHUE B MOPCKOH 30HE (KM);
dipe;  OOTIIEE PACCTOSIHUE IS CYXOITyTHOM 30HBI (KM).

Ulae 18: Tlpy HEOOXOJMMOCTH HANPSHKEHHOCTH TOJIS MIEPECUUTHIBACTCS B OKBUBAJICHTHBIE 0a30BBIE IOTEPH
TIpH TIepeade IS TPACCHI ¢ UCITOIb30BAaHUEM METO1a, IPUBEICHHOTO B 11. 16 Ilpumoxkenus 5.

Ipunoxenue 7

KOppeKTI/lpOBKa AJIA Pa3HbIX KIIUMATHY€CKUX PETMOHOB

Kpussle, npuBenenusie B llpunoxkenusax 2, 3 u 4, OCHOBaHBI HAa M3MEPEHUSIX ISl YMEPEHHOIO KJIMMara.
B peruonax mupa, rae BepTUKAIBHBIN TPaIUeHT HHIEKCA pePpakiy aTMOC(hEephl 3HAYUTENBHO OTINYAeTCs,
HaNpsHDKEHHOCTH MOJIs B 00IIEM cilydae Hellb3sl IPOrHO3UPOBATh CTOJIb JK€ TOUHO.

st BBenmeHUs MOTIpaBOK K KpuBEIM [lpmmoxkennit 2, 3 u 4, 9T00BI MX MOXHO OBUIO TMPUMEHSTH B JIFOOOM
pEeTHOHE MEpa, MOXKHO HCIIONIB30BaTh MPHUBEJCHHBIA HU)KE METOJ| ydeTa HMH(GOPMAIUU O BEPTHKAIHLHOM
rpamueHTe uHIekca pedpakmun n3 Pekomenmarmun MCO-R P.453. B maccuBax maHHBIX B PekoMmenmarun
MC3-R P.453 rpamuenTs HHIEKCA pedpakiny MPUBEICHBI B €IHHAIIAX N/KM IS HIDKHUAX 65 M aTMOC(epbl
B BUJIC OTPUIATEIbHBIX 3HAYCHUH.

Jig Takoif KOppeKTUPOBKH KpUBHIX B [Ipunoxenusax 2, 3 u 4 NpuHAMAIOT CJeIyIOIINe OTTOPHbIE 3HAYSHHS
Ut TpaarenTta dNy:

Jns moneit, npepbiiaeMbix B TeueHue 50% ppemenn:  dNo=-43,3  en. Nkm (41a)
s moneit, npesbimaeMsix B TeueHue 10% spemenn:  dNy=-141,9 en. Nkm (41b)
Jnd monei, mpeBsIIaeMbIX B TeueHue 1% BpeMeHn: dNy=-301,3 en. Nxm (41c)

J1s1 KOppEKTUPOBKH CEMENUCTBA KPUBBIX HANPSDKEHHOCTH TIOJIS B PA3HBIX PaIUOKIMMAaTHUECKUX PErHOHaX
MHPa PaCCYUTHIBAIOT Pa3HOCTh AN rpafineHTa cleayomuM o0pa3om:

AN =dN, —dN,, (42)



Pex. MCJ-R P.1546-4 55

TIe

dN: rpagueHT, NpeBBIIIaEMBIA B TEYEHHE 33JaHHOTO [UII KOPPEKTHPYEMBIX KPUBBIX
NpoIIeHTa BpeMEHH W ToiydaeMmbli u3  aitnoB aganueix DNDZ 50.TXT,
DNDZ 10.TXT, DNDZ 01.TXT B Pexomennauuu MC3-R P.453 nnsa B 50%, 10% u
1% BpeMeHH, COOTBETCTBEHHO;

dNp: OmNOpHBIA TpajgMeHT JUIs TNPOICHTa BPEMEHU [UIss KPHUBOW, KOTOpas JOJDKHA
KOPPEKTHUPOBAThCS C MOMOIIBIO YpaBHEeHuUs (37).

Ecmu dN menbpme —301,3, To Ay moboro paccTosaus d (kM) K MAaKCHMAaILHOMY 3HAUCHHUIO HAIIPSKECHHOCTH
1oJIst OOABTISIETCS CIIe My FOIast OTpaBKa:

8E, . =0,007(-301,3—dN){l—exp(—d / 50) }exp(~d / 6 000) ub. (43)
Cnemyer OTMETHTh, YTO B MAaKCUMAJIbHBIC 3HAUCHUS HANPSHKCHHOCTH TMIOJII HE BHOCHTCS HUKaKHX
n3MmeHeHui, eciu dN Gonbme wiu pasao —301,3.
Macmtabublii Ko3hdunueHT K pacCUUTHIBAIOT ¢ TIOMOIIBIO CIEAYIOMIETO BRIPAKCHHUS:
K =14,94-6,693x107°(1 494 - AN)’ AN>0 (44a)
=0,08 AN ANZ0. (44b)
Jlimst caMoii HIDKHEH KpUBOW B KOPPEKTHPYEMOM CEMEMCTBE, TO €CTh ik sy = 10 M, BHOCAT monpaBky OF|,
OTIpEIeISIeMYIO KaK:
8E, = K{l—exp(~d /50) }exp(~d / 6 000) 1b. (45)
[Tpu HeoOxoauMOCTH 3HaueHHe OF| TOMKHO OBITh OTPaHHYEHO CIIEIYIOIINM 00pa3oM.

- OE| HOKHO OBITh OTPAaHHYEHO TaK, YTOOBI CKOPPEKTHPOBAHHAS HAMPSKEHHOCTh TOJSI He
IIPEBBIIIANa MAKCUMAIbHOTO 3HAYCHUS HAPSYKEHHOCTH I10JISL C ITOIIPABKOM.

- Eciu AN Gombuie Hyns, OE; [0oMKHa ObITh OrpaHMYEeHA TaK, YTOOBI Pa3HOCTh MEKIY
MaKCHUMaJbHbIM 3HAaYCHHEM HANpSHKEHHOCTH TOJIA C HMONPABKOM M HANpsDKEHHOCTHIO MO IS
hy = 10 M He mpeBbILIaNa 3Ty Pa3HOCTH JJIsl KPUBBIX 03 KOppeKTHPOBKU. ClieyeT OTMETUTh, 4TO
9TO YCJIOBHE HE JIOJKHO UCTOIb30BaThcsa IpU AN MeHbIIE HyJIS.

HanpspkeHHOCTh 1ONSL UIsl APYTUX 3HAYEHHH /A KOPPEKTHUPYeTCsl Tak, 4TOOBl OHA 3aHMMalla TO JKE
OTHOCHUTEJIPHOE IIOJIOKEHNE MEXIYy MaKCUMAaJbHBIM 3HAYEHHUEM HAIPSIKEHHOCTH IIOJIS M HAIPSHKEHHOCTHIO
nonst 1ng Ay = 10 M, 4TO W COOTBETCTBYIOLIAsl HANPSIKEHHOCTH IIOJIS1 HAa KPHUBBIX 0€3 KOPPEKTUPOBKH, C
UCIIOJIb30BaHUEM CIIEIYIOLIETO BhIPAKCHHUS:

E, =E[+(E, —E)(E,, —E)/(E

max

—E), (46)

max
rae
Ey: manpsbxeHHOCTP moIIst auist Ay = 10 m;
E,: HampspKeHHOCTD OIS IS 3HAYeHUH /1 Oonbime 10 M;
E . MakcHMaNbHOE 3HAUCHUE HAMPSDKEHHOCTH TOJIS

" HTpUX 0003HayaeT CKOPPCKTUPOBAHHBIC 3HAYCHUS.
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IIpuioxenue 8

CpasHenmne ¢ metogom Oxymypa-Xara

B metone Oxymypa-XaTa nCHonb3yeTcs Cleayolee ypaBHeHHE:

E=69,82-6,16log f +13,82logH, + a(H,)—(44,9-6,55log H, Y(logd)”, 47)
rue
E: manpspkerrocts noiist (1b(MxB/m)) mst 3.u.M. 1 kBT,
f: uacrtora (MI'm);
H,: >¢ddekTuBHAs BRICOTAa aHTCHHBI 0a30BOI CTAHIIMU HAJ YPOBHEM 3eMJIH (M) B UaNa30HE
30-200 m;
H,: BBICOTa aHTEHHBI TTOIBYKHOMN CTAHITMH HAIl ypOBHEM 3eMid (M) B muamazone 1-10 m;
d: paccrosHue (Kkm);
a(Hy))= (1,1logf-0,7) H,— (1,56 log f— 0,8);
b= 1 nmnad <20 kMm;
b= 1+(0,14+0,000187 f+0,00107 H/) (log [0,05 d])** wist d > 20 Kk,
rue

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

Hacrosmas Pexomengamus gaetr cxoansie ¢ MeToioM OkyMypa-XaTta pe3ysbTaThl s paccTossHui 10 10 km,
h=H,=1,5M,R=15.
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