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PEKOMEHJALNA MCO3-R P.1409-2

JlaHHbIE 0 PACTIPOCTPAHEHUM PAJNOBOJIH M METOABI IPOrHO3UPOBAHMUS,
NpeAHa3HAYEeHHbIE VISl CHCTEeM, B KOTOPBIX HCIOJIb3YHTCH CTAHIUHN HA BHICOTHBIX
mwiaTgopMax M Ipyrue CTAaHIUHU, OJAHATHIE 10 YPOBHA cTPpaTocdepsnl, HA YacToTaXx,

npeBbimamux npumepuo 0,7 I'T'g

(1999-2012-2021)

Cdepa npumenenust

B nacrosmeit Pekomengauun npeacraiena nH(GopManys 0 METOAax MPOTHO3MPOBAHUS PaCIPOCTPAHEHUS
pazuoBOJIH, KOTOpPBIE ILI€JI€CO00pa3sHO NPHMEHSITh IPH PACCMOTPEHHUM CHCTEM WIH CeTeH paanoCBA3H,
MpeayCcMaTpPUBAIOLINX HCIIOIb30BaHUE CTAHIIMN HA BRICOTHBIX MIaT(opMax WU IPYyTUX CTAHLUH, TOJHSITHIX
10 ypoBHsI cTparocdepsl. MeToipl MPOrHO3UPOBAaHUS PACIIPOCTPAHEHHS MPEICTABICHBI OTACIBHO ISl IBYX
Pa3HbIX LENel: I OLIEHKH IOMEX MEXIY CUCTEMaMH WM CETSIMH, MIPEAyCMAaTPUBAIOIINMHU HUCIIOJIb30BaHHE
CTaHLMH Ha BBICOTHBIX IUIaTGOPMax, U PYTUMH CUCTEMaMU MJIH CETSAMHU PaJAuOCBSA3U U AJISl IPOSKTUPOBAHUS
CHCTEM WJIM CeTel paZuoCBs3H, IPelyCMaTPUBAIOIMX UCIIOIb30BAHNE CTAHIIMI Ha BBICOTHBIX ITaTGOPMaXx.

KuroueBble ci10Ba

OcHOBHBIE TOTEPH NIEpelaun, CTAHIIMK Ha BBICOTHOU IIaTdopme, MOMEXH.

Accambies paauocsszu MCO,

yuumbvleast,

a) yro B PermamenTte pagmocBs3M colepiKaTcs MOJIOKCHUS, OINPEACIAIONINE MPUMEHEHHE CHUCTEM
¢duKrcupoBaHHOH ci1ykObI Ha yacToTax 10 48,2 ' 1 cucTeM NOABMKHON cTyKOBI Ha yacToTax okojo 2 I'Tn,
B KOTOPBIX MCIOJIB3YIOTCS CTAHIIMU Ha BBICOTHBIX TUIATPOpPMaX;

b) YTO OMPCACIICHHBIC MTOJIOCHI HaCTOT TAKIKE PACIIPEACIICHBI I UCTIOJIb30BAHUS APYTUMU CJ'Iy>K6aMI/I;

C) UTO MNPOBCACHBI HCCICAOBAHHA CHCTCM U CeTeﬁ, HCIIOJIB3YOIUX ITOAHUMACMBbIC HJ'IaT(i)OpMI)I,
KOTOPBIC MOTI'YT HAXOAUTHECA B HUXKHHUX CIIOAX CTpaTOC(I)epI)I,

pexomenoyem,

9TOOBI ITPH OIIEHKE MIOMEX MEXJIy CUCTEMaMH WIJIH CETSMH, MIPEIyCMaTPHBAIOIIMMHU HCIIOJIb30BaHUE CTAHIINH
Ha BBICOTHBIX IJIaTdopMax, U APYTUMH CUCTEMaMM WIM CETSIMHU PAAMOCBS3H M MPHU pa3paboTKe CUCTEM, B
KOTOPBIX HCIIONB3YIOTCSl CTAHIIMM Ha BHICOTHBIX IIaTopMax ¥ ApYyrue MiaTGOpMbl, MOTHITHIE O YPOBHS
cTpatocdepbl, YYUTHIBAIACH MEXaHW3MBI U 3((EKTH pacnpoCTpaHEHHsS PAIMOBOIH, W3JI0KECHHBIE B
[Ipunoxenun 1.

IIpunoxenne 1

1 BBeaenue

B nacrosimeit Pekomengauuu npenacrasieHa HHGpopManys 0 METOAaX MPOrHO3UPOBAHUS PaCIIPOCTPAaHEHUS
PanuoBOJIH, KOTOpBIE IIEJIECO00pa3HO NPHUMEHSITh NPU PACCMOTPEHHUHM CHCTEM WM CETed PpaJnOCBS3H,
MpelyCMaTPUBAIOIINX HCIIOJIb30BaHNE CTAHIIMI Ha BHICOTHBIX TUIaTGOpMax WIIH APYTHX CTAHIWH, MTOAHITHIX
10 ypoBHs ctpatoctepsl. st kpaTkocTr (hpasza "cTaHIIMU Ha BHICOTHBIX TUIATGOPMaX U Ipyrue miardopMsl,
MOJHATHIE 0 YPOBHS cTpaTocdepsl” 3aMeHeHa ¢ppa3oil "'cTaHuus Ha BEICOTHOU Tiatdopme.
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Kak nokaszano Ha pucyHke 1, Uist CTaHIMIA Ha BBICOTHBIX TIATGopMax ClieyeT pacCMOTPETh TPH BO3MOXKHBIX
TPacChl PACIPOCTPAHCHUS:

- CTaHIIMS HA BBICOTHOH IIATQOPME — CTAHIIUU HA TOBEPXHOCTH 3EMJIH;
— CTaHITMS Ha BRICOTHOH 1utaTopMe — CTaHITUH B aTMocdepe;

- CTaHIMS HA BEICOTHOM HJ'IaT(I)OpMG — CTaHIIMHU B KOCMOCCE.

PUCYHOK 1

Tpacchl pacnpocTpaHeHus VIl CTAHIMH HA BBICOTHOI miiaTdopme

&

R

CraHuus Ha BBICOTHOH muardopme — CIyTHUK

o

- CraHuus Ha BBICOTHON miaardopme —

BO3JIYIIHOE CYJHO
-
-."‘.\ - = -
- -
Cranuus Ha BBICOTHOHI muardopme — 3emirs i

P.1409-01

Jiist Tpacchl CTaHIMS Ha BBICOTHOU TUIAT(GOPME — CTaHIIMK Ha TIOBEPXHOCTU 3eMIJIM MOYKHO PACCMOTPEThH JIBE
pa3HbIe 331a4u:

- MPOEKTHPOBAHKE CHCTEM C HCIIOIB30BAHNEM CTAHIIMI Ha BHICOTHBIX TUIATHOPMAaX;

— OIICHKA MTOMEX MEXIy CTaHITMEH Ha BRICOTHOM IIaT()opMe U CTAaHITMEH Ha TIOBEPXHOCTH 3EMITH.

I[J'Iﬂ TpacC CTaHLUA Ha BBICOTHOH rmaT(bopMe — CTaHIIMU B aTMOC(bepe H CTaHIIMA Ha BBICOTHOM H.]'IaT(bOpMe -
CTaHIIMH B KOCMOCE CIICAYCT paCCMAaTpUBATh TOJBKO OILICHKY IMOMEX.

2 MeToabl NPOrHO3UPOBAHNS PACTIPOCTPAHEHHS PATMOBOJIH B IeJISIX UCCAeT0BAHUIA
COBMECTHOI0 MCIOJIL30BAHUS YACTOT M COBMECTUMOCTH

2.1 Meskay cTAaHIUSIMM Ha BBICOTHBIX IJIAT(OpMax M APYTrMMH Ha3eMHBIMH CTAHIUSIMHA

Jnst 3TUX Tpacc pacnpoCTpaHEHHs CIeyeT YYHThIBaTh, B 3aBUCUMOCTH OT CIIy4as, HIKEIIepPEUHCIICHHBIC
MeXaHU3MbI U 3 HeKTsI:

— OCHOBHBIC TTOTEPH TIPH Mepeaade B CBOOOTHOM IIPOCTPAHCTBE;
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ocnablieHue B aTMOC(i)epC, BBI3BAHHOC IIOTJIONICHHUEM B ra3sax TpOHOC(bCpBI;

3aTyxaHHe B JIOkJe (M3BECTHO, YTO OCAJIKH, BKIFOYAs JIOKIb, MOKPBIH CHET U 00JiaKa, BHI3BIBAIOT
3aTyXaHWe Ha 4acToTax Bhilie mpumepHo 5 I'T'1; ogHako ero BeanynHa B OOJBIION CTENEHN 3aBUCUT
OT BPEMEHU M MECTOMNOJOKeHUs. [Ipu OTCYTCTBUM IOCTOBEpPHO# HMH(popManuu 00 ocaakax Juis
MECTHOCTH, B KOTOPOW pacIoJIOKEHa aHaJlu3upyemas Ha3eMHas CTaHIWs, JUIS OICHKH
HEKEeNaTeNIbHON TPacCchl paclpoOCTpaHEHUs] PEKOMEHTyeTCsl yCTAaHOBUTh 3aTyXaHHUE B IOKAE PAaBHBIM
HYJIIO0);

paccesiHue B IOK/C;

TponocgepHOe MepIIaHue;

paccesiHue B Tporochepe;

nrdpakmuro u3-3a chepudeckoit Gopmbr 3eMiIu;

IUQpaKIUio H3-32 penbeda MECTHOCTH W/WIHM ONpPEACICHHOTO MpEISITCTBUS (€CIU HMeeTcs
JOIOJTHUTENbHAsI HHPOPMALHS O Teorpad)nueckoM MOJI0KEHUH CTAHIUH, UCIIBITHIBAIOIIEH IIOMEXH);

MOTEPH, BHI3BIBAEMBbIE OTPAKEHHEM OT MPENATCTBUM (MOAenb, OMUCaHHas B IyHKTE 3.3
Pexomenganmn MC3-R P.2108-0, mpumennma Tonpko it muana3ona gactot 10-100 I'T);

MOTEPH, BHI3BIBAEMBIE PACTUTEIBHOCTHIO (€CIM AJIS MCCIEAOBaHUN COBMECTHOIO HCIOJIb30BaHUS
4acTOT U COBMECTUMOCTH HEOOXOIMUMO YUUTHIBATbH IOTEPH, BbHI3BIBAEMBIC DPACTHTEIBHOCTHIO;
COOTBeTCTBYIOIas WH(pOpManus comepxkutrcs B Pekomenmammu MCD-R P.833. Ilpumenumebie
apeajgbl U TUIBl PacTUTEIBHOCTH OrpaHUYEHBl OnmucaHHbIMH B Pexomennmanmum MCO-R P.833.
ITpu oTCyTCTBMM [OCTOBEpHOW HMH(GOPMALMU O PACTUTEIBHOCTH MAJS MECTHOCTH, B KOTOPOM
pacrloioXeHa aHaJIW3HpyeMas Ha3zeMHas CTaHIUs, [UId OLEHKH HEXENATENbHOM TpacChl
pacIpoCTpaHEHUs] PEKOMEHIYETCSI YCTAHOBUTH IIOTEPH, BBI3bIBAEMBIE PACTUTEIBHOCTBIO, PABHBIMU
HyII0);

MOTEPH Ha BXOJIE B 37]aHKe (IPUMEHUMBIE TIpeieNisl Mojienu cM. B Pekomennanimu MCD-R P.2109-0).

Hﬂﬂ IIPOTHO3UPOBAaHMA OCHOBHBLIX IOTCPH HNEpeAavyr PEKOMCHAYCTCA HCIOJIB30BaTb MCETO/, ONHMCAHHBIN B
Pekomenpannu MCO-R P.619, eciiu BBIONHSAETCS OAHO U3 CAEAYIOLIUX YCIOBHIMA:

yacTtoTa Bbimre 30 I'T;
aHTeHHA CTaHIIMH Ha BBICOTHOM Tu1aTpopMe HaXxoauTcs Ha BeicoTe Ooee 20 KkM;

npy aHanmu3e TpeOyeTcss yYUTHIBaTh JAU(PPAKIMOHHBIE MOTEPH H3-32 OCOOCHHOCTEW MECTHOCTH
WIN IPYTOro oObeKTa Ha MOBEPXHOCTH;

BJIMAHUEC MHOTOJIYUCBOI'O PAaCHpPOCTPAHCHHUA 3a CUYET OTPaXCHHUA OT IMOBEPXHOCTHU ocnabsieTcst
Ha BXOJ€ 3eMHO CTaHIIMHU WJIN paHHOyCTpOﬁCTBa C IMIOMOIIIBIO ITIPOTUBOBECOB;

JUIA oCJa0IeHMS BIIMSHUS MHOT'OJIYYE€BOI'O pacCripoCTpaHCHUA 3a CUCT OTPAKCHUA OT IMMOBEPXHOCTH
Ha BXOJ€ 3EMHOI CTaHIIMHU WJIN paHHOyCTpOﬁCTBa HCIIOJIB3YCTCs HAIlpABJICHHAs AHTCHHA.

Ecan um OJHO M3 BBIIICIICPCUNUCIICHHBIX yCHOBI/Iﬁ HC BBINIOJIHEHO, PEKOMCHAYCTCA HCIIOJIb30BaTb METOM,
ornucanHblii B Pekomenparimu MCO-R P.528, ¢ yuerom nyHkTa 2 pa3zaena pekomendyem 3Toi PekomeHaarmu.

Konebanus mHmekca pedpakiyn, MPUINHON KOTOPHIX MOXET OBITh aTMoc(hepHas TypOyJIeHTHOCTh, MOTYT
BBI3BIBATH IPOCTPAHCTBEHHBIE U BpEMEHHBIC 3aMUPAHUS U YCWIICHUS curHaa. OU3n4ecKuil mporecc COCTOUT
B monepeMeHHoN (HOKYyCHPOBKe U pacOKYCUPOBKE PaIHMOBOJIHbL. MIHTEHCUBHOCTh TAKUX MEPIAHHUN XOPOIIIO
KOppeNnupyeT C BIQXHOCTHOM COCTaBIsIONIeH WHAEKca pedpakuuu B atmocdepe, KoTopas cBsi3aHa C
IUIOTHOCTHIO BOJASIHOTO Tapa. PacueT moTepp W3-3a Tpomoc(epHOro MEpIaHWs CIEAYeT BHITOIHSITH
C UCIIOJIb30BAHUEM METOJNKH, N3TI0KEHHOH B yHKTE 2.5.2 Pekomenmariun MCO-R P.619-4.

2.2

Memy CTAaHIIUAMMH HA BBICOTHBIX nnaT(lmpMax H KOCMUY€¢CKHMH CTAHIIUAMHA

J17is 3THX Tpacc pacnpoCTpaHeHUs ClielyeT yUYUTHIBATh HIKETIEPEUUCIICHHbIE MEXaHU3MbI U () (HEKTHI:

OCHOBHBIC TTOTEPH TIPH Iepeaade B CBOOOTHOM IIPOCTPAHCTBE;
U30HMPaTEIbHOCTD TI0 KPOCCIIOSPU3AIIMH BCIIEACTBUE (DapajieeBCKOTO BPAILICHHUST,

MepIIaHue U TOTJIONICHHE B HOHOC]eEpe;
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- O6paTHO€ pacceaHuc OT MOBCPXHOCTHU Semnu (O)KI/II[&CTCS[, qTo O6paTHOC pacceaHuc OT BCpXHCfI
YacTHU OOXKIACBBIX AYCCK UJIM OT YPOBHA TassHUA ABJIACTCSI MCHEEC Ba)KHBIM).

2.2.1  OcHoBHBIE IOTEPHU NPH Nepeade B CBOOOTHOM MPOCTPAHCTBE

Jia pacdera OCHOBHBIX TIOTEPH MPH Iiepeiade B CBOOOTHOM ITPOCTPAHCTBE HEOOXOANMO OTIPEACTUTh IITHHY
Tpacchl pacpOCTPAHEHHS MTOMEX 7+

F=[(R+ haw)? + (R + hus)?* — 2(R + han)( R + hus)cos(rg /R)]% (™), (1)
rjie:
hys:  BBICOTA aHTEHHBI CTAHIIMH HA BBICOTHOM IIaTQopMe HaJ CPeTHUM YPOBHEM MOpS (M);
hani: BBICOTA aHTECHHBI KOCMUYECKOW CTAHIIMU HAJl CPSIHUM YPOBHEM MODPS (M);
R:  cpennuii paguyc 3emnm (6371 x 10° m);

rg:  JJIWHA TPAacChl MO Ayre OONBIIOro Kpyra (M) MEXIy MPOEKIMSIMH Ha MOBEPXHOCTHh
3eMJIi KOCMHYECKOW CTaHIIMA W CTAHIIMM Ha BBICOTHOM IUIaTPOpME, KaK MOKa3aHO
Ha PUCYHKeE 2.

PUCYHOK 2

Tpacca craHIMs HAa BLICOTHOM I1aTgopMe — CIIyTHUK

P.1409-02

Pacuer OCHOBHBIX MIOTEPh MPH Tepeiaue B CBOOOTHOM IPOCTPAHCTBE MPOU3BOIMTCS 110 U3BECTHOM hopmyiie:
Ly = 32,4 + 20log(f) + 20log(r) (nb), 2
rae:
f: dacrora (MI'm);

7. JIIMHA TPacCchl pAacIpOCTpaHeHHsT ToMeX (KM), pacCuMTaHHash C IOMOIIbIO
ypaBHeHus (1).



Pexk. MC3-R P.1409-2 5

2.2.2  M30upaTeIbHOCTH 10 KPOCCHOJIAPU3ANMH BeieacTBHe GapaaeeBCKOro BpalleHHus

Oddexr Dapages B noHochepe 3eMiH CBsI3aH C TEM, YTO BOJHY C JHUHEHHOW MOJSIPHU3ALMEH MOXHO
paccMarpuBarh Kak JIBE KPYTrOBBIC MOJISIPU30BAHHBIC BOJHBI, PACIIPOCTPAHSIONIMECS B HOHOC(Epe C pasHOU
(ha30Boil CKOPOCTHIO. MEXKIy STUMHU BYMSI KPYTOBBIMHU TOJSIPU30BAHHBIMU BOJIHAMH BO3HUKAET 3aJCPIKKa,
BBI3BIBAIOIIAS BpAIllEHUE PE3YIbTUPYIOIIEH BOIHBI ¢ THHEeWHO! nossipu3anmeii. B Pekomenmarmn MCO-R P.531
OITUCaH CIICAYIONINA METO pacueTa ()apaeeBCKOro BpaleHHs:

0=236x10" M, 3)
f2

re:
0: yrom moBopoTa (pan.);
B.:  cpenHss HaNPSKEHHOCTH MArHUTHOTO noiist 3emin (B6 - M2, mimm T);
f: uacrora (I'Tm);
Nz TICD (om. - M),

Ecnu ucnonb3yercs MuHeHHast ONSApU3anusi, TO JTOMOJHUTENbHbBIE MOTepH Lr, BbI3BaHHBIE (papageeBCKUM
BpaiieHueM 0 (paf.), MOXXHO pacCUUTATh C IIOMOIIBIO CIEAYIOMIETO YPABHEHNS:

Lr =— 20 log[cos (0)] (ab). @)

2.2.3 MepuaHue 1 NOIJIOLIEHUE PAIMOBOJIH B HOHOC(hepe

CornacHo Pexomengaimuu MC3O-R P.531-13 gns wactor Huxe 3 I'Tn crnemyer yuuThiBaTh MEpLAHUE B
noHocepe Ha Tpacce, Beaylled K CHNyTHHKY. Ha OCHOBaHMM WMEIOIIMXCS JaHHBIX O TOTJIONICHUU B
nonocepe, npuseaeHHsx B Pekomennamu MC3-R P.531-13 u CnpaBounnke MC3-R no nonocdepe u ee
BIMSHUIO Ha PAacHpOCTPAaHEHHE PAaJUOBOJH, MOKHO CUHMTAaTh, YTO B IKBATOPUAIBHBIX M CPEIHHUX IIMPOTAX
paaroBonmHEl ¢ 4actoToi Beime 70 MI'm mpoHHKaroT B MoHOChepy Oe3 3HAYMTEIHHOTO ITOTIIOMICHHUS.
Wsmepenust Ha cpelHUX MIMPOTaxX IMOKa3bIBAIOT, YTO MpPU IMPOXOKIACHWH CKBO3b HOHOC(HEpPYy B OJHOM
HampaBJieHUH B Cllydyae BEPTHKAIBHOTO TMajieHus moryomeHue Ha vactote 30 Ml mpu HOpMabHBIX
ycioBusix 00braHO coctariser ot 0,2 mo 0,5 nb. Bo BpeMst coTHeUHOH BCIBIIIKH MTOTIIONICHHE YBEIMIUTCS,
HO ocTtaHeTcs MeHbIe 5 1b. Cornacuno Tabnune 1 Pexomengaruu MCD-R P.618 Ha cpennux mmporax npu
pacmnpocTpaHeHUH B OJIHOM HaIIPaBJICHUH 0] yIiIoM okoto 30° morjomieHue B aTMocdepe cocTaBIsIeT MeHee
0,04 nb Ha wactote 0,5 I'Tw, menee 0,01 nb Ha yactoTax 1 I'Tu u 3 T u meHee 1 x 10 nb Ha wacToTe
10 I'T.

MoskHO caenath BBIBOJ, YTO Ha 4actoTax Beimie 70 MI'T moTepu Ha MepIlaHWE W IOTJIOIICHHE HAMHOTO
MEHBIIIE OCHOBHBIX MIOTEPh IIPH Tiepeiade B CBOOOIHOM MTPOCTPAHCTBE M UIMU MOXHO TIPEHEOpEYb.

2.2.4 OOpaTHOe paccessHHE OT MOBEPXHOCTH 3eMJIH

Kpowme Toro, ciemyer yunTsIBaTh TPAcChl PaclpoOCTPaHEH s, KOTOPBIE BKIIOYAIOT pAaCCEesTHUE WIH OTPakKeHHE
OT 3eMHOH TOBEepXHOCTH. J[0 TOSBIIEHUS MOTOTHHUTEIHHONH WH(pOPMAIMH MOTYT OBITh JTaHBI CIETYIOIINE
PYKOBOZSIINE YKa3aHHS.

B HexoTOphIX ciydasx riaakue MOBEPXHOCTH, IUIOMIAIb KOTOPhIX mpeBbimaet 0,6 mepBoil 30HBI OTpaKeHHS
®penessi, MOTYT BBI3bIBAThH BCIIECKH YHCTOTO OTPAKEHUS C 3ePKAIBHBIMU T€OMETPHUECKIMHU TapaMeTpaMHu.
B Takux ciyyasix CUTHaJl MOKHO ONpENENNUTh Ha OCHOBAaHHM 3.M.M.M. B COOTBETCTBYIOILEM HalpaBlCHHHU,
C YYETOM TOTEph Ha ocyiablieHne B aTMocdepe, BBI3BAHHOE JIBYKPATHBIM IepeceueHreM Tporocdepsl, JUIs
COOTBETCTBYIOILIErO YIjla HAaKJIOHA, a TaKkXe IMPEIIOJIOKUB, YTO Kod(puumueHT otpakeHus paseH —10 b
(B psiie KOHKPETHBIX CIy4aeB MOTYT UMETh MECTO 0oJiee BHICOKUE 3HAYEHHUSI KOOI HUIIMEHTA OTPAKECHUS).

B Gomnee o6meM cirydae MOBEPXHOCTh 3€MIIM MOXKET CUMTATHCS MIEPOXOBaToil. B aToM ciydae, BO3MOXKHO,
1e71eCO00Pa3HO MPEIIIOIOKHUTh, YTO MMEET MECTO M3ITyYeHHE N3 00JIACTH, MOJHOCTHIO OCBEIIEHHOW JIyIOM
CTaHIMM Ha IIaT(opMe B HANpPaBICHUH TOJYNPOCTPAHCTBA HAJA MOBEPXHOCTHIO 3€MIIM, U B 3TOM Cilydae
TUNIOBOW Kod(pduimeHT Takke paBeH —10nab. To ecTh 1enecooOpa3HO MPENIOIOKHUTh HAIUYHE
Ha MOBEPXHOCTHU 3emnun HUCTOYHHUKA, U3OTPOITHO U3 IYyHaroIeTro C YPOBHEM MOIHOCTH, KOTOpLIﬁ OIpeaCIACTCA
(aKTHUECKOH MOIIHOCTBIO IepelaTInKa, yMEHBIIEHHOH Ha BEJIWYMHY IOTEph 3a CYeT ociabjeHus B
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aTMocdepe, BEI3BAHHOTO ABYKPATHBIM MEPECCUCHUEM TPOIOC(EpH!, A1 COOTBETCTBYIOIIMX YIJIOB HAKIIOHA,
JIOTIOJTHUTENBHO yMeHbIleHHOH Ha 10 n1b ams ydera koadduimenTa oTpaXeHns W Jajee YBEeIHMUYEeHHOW Ha
3 n1b, MOCKOJIBKY W3Iy4YeHHE MPOUCXOOUT TOJBKO B OIHO MOJYNPOCTPaHCTBO (cM. PexoMeHnmaruio
MCD3-R P.680-3 st momydeHus JONOTHUTENLHON HHPOPMALUK 00 OTPaKEHUH OT MTOBEPXHOCTH MOPSI).

2.3 Mexny cTAaHIUSIMHM HA BBICOTHBIX INIAT(OpPMAX U CTAHUMSAMH B aTMOc(hepe

JIJ1s 3THX Tpacc pacHpOCTPAHCHHUS CIICYET YUYUTHIBATh HIDKETICPESUUCICHHBIE MEXaHU3MBI U 3P PEKTHI:
- OCHOBHBIC TTOTEPH TPH NIepeiaye B CBOOOTHOM MPOCTPAHCTRE;

— U PaKITHIO;

- TpornochepHOe MepIIaHue;

- ocnabneHue aTMOC(QEPHBIMH T'a3aMu.

Jisi mporHO3MpOBaHMsT OCHOBHBIX IMOTEPh Hepemadn B auamnasoHe dactor oT 100 MI'm go 30 [T crexyer
WCIOJIB30BaTh METO/I, ONMCaHHbIi B Pekomennarmu MCD-R P.528, ¢ yuetoMm nmyHkTa 2 pasnena pekomeroyem
sToi PexomeHnanuu.

Konebanus mHaekca pedpakiuu, MPUINHON KOTOPHIX MOXET OBITh aTMoc(hepHas TypOyIeHTHOCTh, MOTYT
BBI3BIBATH IPOCTPAHCTBCHHBIE U BpEMEHHBIC 3aMHUPAHUS U YCHIIeHHs curHaia. OU3nuecKuii mpoiecc COCTOUT
B ITOTIEPEMEHHOI (POKYCHPOBKE U pacOKYCHPOBKE PAIHOBOIHEI. IHTEHCHBHOCTD TAKUX MEPLUAHHHA XOPOILIO
KOppENUpyeT € BIAKHOCTHOM COCTaBIIOLIEH HHAEKca pedpakuuud B arMocdepe, KOTopas CBsi3aHa C
IUIOTHOCTBIO BOJSHOTO mapa. PacueT morepp ®3-3a Tpormoc(epHOro MeplaHusi CieIyeT BBIIONHATH C
HCIIOJIH30BAaHUEM METOJIMKH, IPUBEACHHOM B myHKTE 2.5.2 Pexomenganmu MC3-R P.619-4.

3 MeToabl NPOrHO3UPOBAHNS PACTIPOCTPAHEHHUSI PAJAMOBOJIH NIPH NPOEKTUPOBAHUH CHCTEM
€ MCIO0JIb30BAHUEM CTAHLUIA HA BHICOTHBIX IIaT¢opmax

Crnenyer npuMeHsTh METOJ, onucanublii B Pekomennaniuu MC3-R P.618. [Ipu sToM crenyer OTMETUTh, 9TO
3¢ hekThI, 00YCIIOBICHHBIE BIMSIHIEM aTMOC(hEphl, He UCTIOIB3YFOTCA.

Ecnu Ha3eMHBbIE CTAaHLIUKM HAXOAATCS B YCIOBUSX, TI€ UMEIOT MECTO MOTEPU M3-3a PACTUTEIBHOCTH, CICIyeT
WCIIONB30BaTh MeETOJ, omucaHHbli B Pexomenmammun MCO-R P.833. IlpumeHumble apeanbl ¥ THIIBI
PacTUTEIHHOCTH OTpaHHueHb! onrcaHHbIMU B Pexomennarmun MCDO-R P.833.

Ecnn HazeMHbIe CTaHIMK HAXO/ATCS B YCIIOBHSIX, KOTa UMEIOT MECTO ITOTEPH U3-32 SKPAHUPOBAHHSI, BHOCHMOT'O
YeJI0BEYECKHM TEJIOM, TO JJIs pacyeTa TaKUX MOTepb CIEeIyeT UCIIONIb30BaTh ONMCAHHBIN HIDKE MeTo. OTMETHM,
4TO K IMOTEPSM W3-3a DKPAHUPOBAHHS, BHOCUMOT'O YEJIOBEYECKUM TEJIOM, OTHOCAT BKJIAJ] MHOTOJIYYEBOTO
pactipocTpaHeHus (OTpaXeHUs 1/ iiH Audpaxiym, 00yCIOBIEHHBIX OKPYXKAFOIIEH Cpeioi).

MO,Z[GJ'H: MOTEPb U3-3a SKPAHUPOBAHHW, BHOCUMOT'O YCJIOBCUCCKUM TCJIIOM, IPpECAHA3HAUYCHA JJI1 UCITIOJIb30BaHUsA
B CIICAYIOMUX YETBIPEX ClIydasax:

1) MOTepHU H3-3a SKPAHUPOBAHUSA, BHOCHUMOTO YCIOBCYCCKHUM TCJIOM, B 30HC prIMOﬁ BUIHUMOCTH
HJIN B YCJIIOBHUAX CEIILCKOMU 30HBbI, KOI'la aHTCHHAa HaXOAUTCs Ha BbICOTEC I"OJIOBHI;

11) INOTEpHU H3-3a DOKPAHHUPOBAHUSA, BHOCHMOI'O YCJIOBCUYCCKUM TCJIOM, B YCIOBUIX FOpOHCKOﬁ
nin HpPII‘OpOJIHOfI 30HBbI, KOT'JIa aHTCHHA HaXOAUTCs Ha BBICOTEC I'OJIOBBI,

1ii) IIOTEPU M3-32 IKPAHUPOBAHHS, BHOCHUMOIO YEJIOBEYECKMM TEJIOM, B 30HE NPSIMOW BUIUMOCTH
WJIH B YCIOBUSIX CEJIBCKOM 30HBI, KOT'/1a aHTEHHA HAXOJUTCS HA BBICOTE FPYAH;

v) MOTEPU H3-3a DKPAHUPOBAHMS, BHOCHUMOIO YEJIOBEYECKHUM TEJIIOM, B YCJOBHUSAX TOPOJICKOMN
WJIU OPUTOPOJHOM 30HBI, KOT/1a aHTEHHA HAXOJAUTCS Ha BBICOTE TPY/IU.

Hwxe nmpuBeneHbl COOTBETCTBYIONIUE TApaMETPHI IS KaXKI0M CUTyalnu:
fi uacrora (I'Tm);
¢: a3uMyTaJbHBIA yron (ocTpelii yros mexnay HampasienneM HAPS u nampaBienuem
Joporu) (Tpamycsl);

0,:  yroj Mecta TpaeKTOPHUHW MPHOBITHS (TPayChl);
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hs:  cpemHss BBICOTA 3AaHUN (M);

P:  TpoleHT 3HaYeHWH yria, MPH KOTOPBIX MOTEPH H3-3a 3KPAHHPOBAHHS, BHOCHMOTO
YEJIOBEUCCKUM TEJIOM, HE MPEBBIMIAIOT BEJIMYUHBI LAs] Ipu TIOBOPOTE Teja YesoBeKa
Ha 360 rpaxycos (%).

B Hamem cirygae pabounmu mapamMeTpaMu MOJEIH SBIISTFOTCS:

fi 0,7-3,351Tm;
¢:  0-90 rpamycos;
0.: 075 rpanycos;
hs: 5-30 m;

P: 0-100%.

IMorepn wW3-3a DKpPaHUPOBAHUS, BHOCHMOTO YEIOBEUCCKHM TEJIOM, JUIS YKa3aHHBIX YEThIpEX CIyvacB
onpeaeNsoTes 1o Gopmyie:

rac:

Lhsl = bexp(aP) -2 (nb), (5)

cityyait 1):
a=(0,75 +0,125()(0,0366 — 0,0129 logio(6. + 1));
b=1,20+2,71 logio(6.+ 1);
ciy4ai ii):
a=(0,75+0,125/)(0,0255 — 0,0124 log10(0a+ 1) + Eup + Eans);
b=0,55+2,76 logi0(0,+ 1) + Epy + Epns;
Eqp=0,0013 —0,0009 logio(p + 1);
Eus=-0,0039 + 0,0032 logio(hs);
Epp=1,41-0,96 logio(dp + 1);
Epns=—1,01 + 0,80 logio(hs);
CiTydaif iii):
a=(0,875+ 0,0625/)(0,0420 — 0,0106 logio(0.+ 1));
b=1,07+ 1,72 logio(0.+ 1);
CITydJai iv):
a= (0,875 + 0,0625()(0,0245 — 0,0098 logio(0, + 1) + Eup + Eais);
b=0,58+1,94 1logio(0a+ 1) + Epps;
E.o=0,0076 —0,0052 logio(p + 1);
Eaups =—0,0090 + 0,0073 logio(hs);
Epns =—0,35 + 0,28 logio(hs).

Ecmu B cityuasix i) u iv) a Menbiie 0, To 3HaueHue a ycranasiuBaetcs paBHbM 0,0001, a eciu b mMenbie 0,
TO0 3HaueHue b ycranasnuBaetcs paBHbM 0,001. Ecniu Lhs! npesbimaer 25 nb B ciryyasix 1) u i), TO B KauecTBe
BEpXHETo Mpezesa nucnonb3yercs 3Hauenue Las/ =25 nb. C npyroii ctopounsl, ecnu Lhsl npesbimaer 40 nb B
ciryyasx iil) u iv), To ucnons3yercs 3Hadenue Lhas/ =40 gb.

Ha pucynke 3 mokazan mpuMep moTeph M3-3a SKPaHUPOBAHMSI, BHOCHMOTO TOJIOBOU YEJIOBEKA, MPU PA3HBIX
3HAUEHHUAX yria MecTa s yactoTsl 2 [T,
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PHUCVYHOK 3

HuTerpanbHas pyHKuus pacnpeeieHus NOTePb H3-3a IKPAHUPOBAHNSA, BHOCUMOI0 4€JI0BEYECKHUM TeJIOM,
KOI'/1a aHTeHHA HAXO/MTCSI HA BbICOTE rOJIOBbI, Ha yacToTe f=2 I'Ty
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HOTepI/I u3-3a DOKpaHUPOBAHUA,

ITorepu u3-3a SKpaHUpPOBaHUSA,
BHOCHMOTO 4YeJloBeueckuM TesnoM (1b)

BHOCHMOTO 4esioBeueckuM TesioM (ab)
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