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Cepusa P: PacnpoctpaHeHue pagmoBosiH

[JaHHble 0 pacnpocTpaHeHnun
paanoBOJSIH U MeTOoAbI
NPOrHo3npoBaHus, npeagHasHa4YeHHble
ANA CUCTEM, B KOTOPbIX UCMONMb3YHTCA
CTaHUMM Ha BbICOTHbIX nnartdopmax u
Apyrue ctaHuuMu, NOAHATbIE A0 YPOBHSA
cTpaTtocdepbl, HA YacToTax,
npeBbiwaowmx npumepHo 0,7 I'fy
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Ipemucnosue

Poinb CeKTopa PaguoCBA3U  3aKIIIOYACTCA B obecricueHU U PaliuOHAJIBHOI'O, CHPaBEIJIUBOTIO, 3(1)(1)GKTI/IBHOFO u
OKOHOMHWYHOT'O HCHOJBb30BaHUA DPAJUOYACTOTHOI'O CIICKTpa BCEMHU CJ'Iy)K6aMI/I PaanoCBA3HU, BKIIIO4Yasl CITYTHUKOBBIC
CJ'Iy)K6BI, U TPOBCACHUHU B HCOTPAHWMYCHHOM YaCTOTHOM [IHAIIa30HC I/ICCJIGI[OBaHI/Iﬁ, Ha OCHOBAHHMHU KOTOPBIX
MNPUHUMAIOTCSA PGKOMGHHaHI/II/I.

BcemupHble u pernoHaibHble KOH(EPEHIINH PAINOCB3M U acCaMOJIen paAMOCBSI3H IIPH MOIEPKKE HCCIICA0BATEIBCKIX
KOMMCCHH BBITIOJIHSIIOT PETJIAMEHTApHYIO U MOJUTHYeCcKyIo (hyHKnuu CeKTopa paanocBs3u.

HosmTHKa B 00/1acTH NIpaB HHTEIeKTYanbHOI cobcTBenHOCcTH (ITUC)

IMomutuka MCD-R B obmactu IIMC wu3naraercs B oOumieir marentHoi mnomutrke MCO-T/MCHO-R/MCO/MDK,
ynomuHaemor B Pesomorun MCD-R 1. ®opmbl, KOTOpbIE BiaJenibliaM MAaTEHTOB CIEAYET HUCHOIb30BaTh IJIf
MPEACTABIICHUS TMATCHTHBIX 3asBICHWA W JACKIapalyidi O JHUIICH3UPOBAHUM, TIPEIACTABICHBI 110 aJpecy:
http://www.itu.int/ITU-R/go/patents/ru, Tae Takxke coiepkarcss PykoBomsinpe HpPHUHIUIBI 10 BBINOJIHEHHUIO OOIIEH
nateraTHOU oymTukd MCI-T/MCO-R/MCO/MOK u 6a3a maHHBIX naTteHTHON HHPOpMarmn MCI-R.

Cepuu Pexomenganuiit MCI-R

(ITpencrasiens! Taxke B OHIAHHOBO# (hopme 1o angpecy: http://www.itu.int/publ/R-REC/ru.)

Cepus Ha3zpanue

BO CILyTHHKOBO€E paJMOBELIAHUE

BR 3anuch IS TPOU3BOCTBA, APXUBHUPOBAHNS M BOCIIPOM3BEICHUS; TUICHKH JUIS TEJICBUICHUS

BS PannosemarensHas ciyx0a (3ByKoBast)

BT PannosemarenbHas ciyx0a (Te1eBU3MOHHAS)

F dukcupoBaHHas ciryx0a

M [MonswxHbIE CITy>KOBI, cyk0a paaroonpeIeIeHNs, TIOOUTENbCKas CITy>K0a ¥ OTHOCSIIINECS
K HUM CITyTHUKOBBIE CITyKOBI

P PacnpocTpanenue paguoBoJH

RA PanguroactponoMus

RS CucTeMBl AUCTAHIIUOHHOTO 30HAUPOBAaHUS

S @duKcupoBaHHAs CITyTHHKOBAS CIIy»K0a

SA Kocmuueckue npruMeHEHHs 1 METEOPOIIOTHS

SF CoBMeCTHOE UCITOJIB30BAaHHUE YAaCTOT M KOOPUHALNS MEXy CHCTEMaMi (PMKCHPOBaHHOMN
CIIyTHUKOBOH CITy>KOBI M (PUKCHPOBAHHOM CITy>KOBI

SM VYnpaBieHHe UCIIOIB30BaHUEM CIIEKTpa

SNG CrryTHUKOBBIN cOOp HOBOCTEH

TF [epenava curHanoB BpeMEHU M ATATOHHBIX YaCTOT

\% CrnoBaphb ¥ CBSI3aHHBIE C HUIM BOIIPOCHI

Ilpumeuanue. — Hacmosawas Pexomenoayuss MCO-R ymeepoicoena Ha aHeTUNICKOM SA3bIKe
6 coomeemcmeuu ¢ npoyedypou, usnoxcennoul 8 Pezomoyuu MCO-R 1.

Dnexmponuas nyoauxayus
Kenena, 2024 1.

© ITU 2024

Bce npaBa coxpanensl. Hu ofHa 3 gacteid faHHOW ITyONMKaMy HE MOXKET OBITH BOCIIPOM3BE/ICHA C IIOMOIIBIO KaKUX OBl
TO HU OBUIO CPEACTB Oe3 MPeBAPUTEIIFHOTO MUCEMEHHOTO pa3pemerns MCD.
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PEKOMEH/JIALIAS MCD-R P.1409-3

J/laHHBIE 0 PACIPOCTPAHEHUH PAJMOBOJIH H METOABI IPOrHO3MPOBAHHUA,
NpeIHa3HAYEHHbIE /ISl CHCTeM, B KOTOPbIX HCIOJIb3YIOTCH CTAHIUH HA BHICOTHBIX
miargopMax U Apyrue CTaHUMU, HOJAHATHIE 10 YPOBHS CTPAaTOC(ephl, HA YaCTOTAaX,

npesbimammx npumepHo 0,7 I'T'n

(1999-2012-2021-2023)

Cdepa npumenenust

B HaCTOHH.IefI PeKOMeHZ{aHI/II/I npeacraBjcHa I/IH(l)OpMaLII/ISI 0 MCTOAAaX MPOTHO3HMPOBAHUA PACHPOCTPAHCHUA
paauoBOJIH, KOTOPBIC LICJ'ICC006p33H0 NPpUMCHATL NPpU PAaCCMOTPCHHUU CUCTEM HIIN ceren paanuocCBA3y,
npeaycMaTpuBarOnnx UCIoJIb30BaHNC CTaHLII/Iﬁ Ha BBICOTHBIX HJ'IaT(l)OpMaX WA APYIrux CTaHLIHﬁ, IIOAHATBIX
A0 YpOBHA CTpaTOC(l)epBI. MCTO}_'[BI MPOrHo3upoBaHus paCIpOCTPaHCHUA MPEACTABICHBI OTACIbHO AJId ABYX
Pa3HbIX ueneﬁ: JUIA OLICHKHU TOMCX MCKAY CUCTEMaMU UJIU CCTIAMU, IPCAYCMATPHUBAOIIIMMU UCIIOJIb30BAHNC
CTaHLII/If/i Ha BBICOTHBIX rmaT(bopMax, " ApYTUMHU CUCTEMaMU UJIU CETAMU PAJUOCBA3HU U JJId MPOCKTUPOBAHUA
CHCTEM HIIHM CeTeH paauocCBAa3u, MpeaAyCMaTpuBarOInX UCIIOJIB30BAHUC CTaHL[I/Iﬁ Ha BBICOTHBIX rmaT(bopMax.

KiroueBble cj1oBa

OcHOBHbBIC noTepu nepcaavu, CTaHUU Ha BBICOTHOH rmaT(bopMe, IIOMECXH.

Coxpamenusi/I'noccapuii

HAPS High-altitude platform station CraHuus Ha BEICOTHOM TUIaThopmMe
LOS Line-of-sight JIuHus npsMoit BUAMMOCTH
TEC Total electron content [cos [Tonnoe comep:kaHue IEKTPOHOB

CootBercrByomue Pekomenganuu, Oryerst MCD
Pexomenmanus MCD-R P.528

Pexomenmanuss MCD-R P.531

Pexomenmanuss MCO-R P.618

Pexomenmanuss MCDO-R P.619

Pexomenmanuss MCD-R P.680

Pexomenmarmus MCDO-R P.833

Pexomenmanuss MCD-R P.2109

[MPUMEYAHUE. — B kax10M ciIydae cilIeayeT HCIIoIb30BaTh MOCIEeIHIO pelakunio/u3nanne Pexomengarum/OTuera.

Accambnest paanocBszu MCD,

yuumbvleast,

a) yTo B PermaMenTe pamuocBA3M coAepiKaTcs MOJIOKEHHS, ONPENESAIOUIe MPUMEHEHHE CUCTEM
¢ukcupoBaHHOHU cyk0bI Ha yacToTax 10 48,2 ' u cucteM NOABMKHOHN cy)ObI Ha 4acToTax okojo 2 [T,
B KOTOPBIX HCIIOJB3YIOTCS CTAaHIIMM HA BHICOTHBIX IIaTGOpMax;

b) YTO OMPCACICHHBIC MOJIOCHI HaCTOT TAKKC paCpCACICHBI AJId UCIIOJIb30BAHUA APYTUMU CJ'Iy>K6aMI/I;

C) YTO HOPOBCACHLI HCCICAOBAHHA CHUCTCM U CeTeﬁ, HUCIOJIB3YOIUX TTOAHUMACMBIC HJ'IaT(l)OpMBI,
KOTOPBIC MOT'YT HAXOAUTHCA B HUKHUX CIIOAX CTpaTOC(l)epI:I,
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pexomeHOyem,

Ipunoxenue 1

COJZIEP)KAHUE

TIPHIITOIKEHIIE 1 ..ttt ettt e sttt e e sttt e e st e e s st e e e s
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MCTO,Z[LI IMPOTrHO3UPOBAHUA  paCOpPOCTPAHCHUA PAAHUOBOJIH B  LEIAX HCCICAOBAaHUI
COBMECTHOTI'O UCITIOJB30BAHUSA YACTOT M COBMECTUMOCTH....cciiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiineeeeiiinnseeeees

2.1 Mesay cTaHIMSIMU Ha BBICOTHBIX TUIaTGOPMax U APYTMMHU Ha3eMHBIMH CTAaHLUSIMH ..
2.2 Mexay cTaHIMSIMH Ha BRICOTHBIX TUIATGOPMAX U KOCMUYECKUMH CTAHLMSAMM ...........
23 Mexay cTaHIMSIMHU Ha BRICOTHBIX TUIaTGOPMAax U CTAaHIMSIMU B aTMOcdepe................

MCTOI[LI IMPOTrHO3UPOBAHUA PACIIPOCTPAHCHUA PAAMOBOJIH IMPU MPOCKTUPOBAHHUU CHUCTEM
C UCIIOJIb30BaHUEM CTaHI.[HfI Ha BBICOTHBIX rmaT(bopMax ........................................................

BBenenue

CTaHIIMA Ha BBICOTHOH HJ'IaT(l)OpMC — CTAaHIIUH Ha IMMOBCPXHOCTHU 3€MJ'II/I;
CTaHIIMA Ha BBICOTHOM HJ'IaT(l)OpMC — CTaHIIUHU B aTMOC(l)CpG;

CTaHIIMA Ha BBICOTHOM HJ'IaT(i)OpMC — CTaHIIMHU B KOCMOCCE.

9TOOBI ITPH OLIEHKE MIOMEX MEXy CUCTEMaMHU WM CEeTSIMH, IPEAYyCMaTPUBAIOIINMH HCIIOIB30BaHUE CTAHLIMI
Ha BBICOTHBIX Miartdopmax, U JPYTUMH CUCTEMaM{ WM CETSAMH PaAMOCBSI3H M IPU pa3paboTKe CHCTEM, B
KOTOPBIX HCIIONB3YIOTCSl CTAaHIIMM Ha BBICOTHBIX MiardopMmax M Apyrue miaT¢opMbl, HOJHITHIE 1O YPOBHS
cTpatocdepsl, YYUTHIBAJIMCH MEXaHM3Mbl U 3(PQEKTH paclpoCTpaHEHHs] PaJMOBOJIH, H3JIOKCHHBIE B
[Tpunoxxenun 1.

Cmp.

B NV, I S N

B Hacrosimeit Pekomennannu npencraBiena HHPOpMAIKs 0 METOAAaX MPOrHO3UPOBAHUS PaCIPOCTPaHEHUS
pazuoOBONH, KOTOpBIE IeNeco00pa3HO NPUMEHSATh NPU PACCMOTPEHUH CHCTEM WM CETed pPaanOCBsI3H,
MpeayCcMaTpUBAIOINX MCIOIb30BaHNE CTAHIIUI Ha BBICOTHBIX IJIaT(OpMax MM JPYTUX CTAHIHMA, TOAHATHIX
10 ypoBHs ctpatoctepsl. s kpaTkocTH (pasa "cTaHIKMU Ha BRICOTHBIX IUIaTGOPMax U APYyTrue miaTqopMsl,
MOJTHATHIE 10 YPOBHS cTpaTocdepsl” 3aMeHeHa (pa3oil ""cTaHIMs Ha BEICOTHOM TuiaTdopme.

Kak nokazano Ha pucyHke 1, U1 CTaHIMIA Ha BBICOTHBIX TUIATQOPMaXx CIIEAYEeT pACCMOTPETh TPH BO3MOKHBIX
Tpacchl paclpoOCTPaHEHUS:
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PHUCVYHOK 1

Tpaccel pacnpocTpaHeHHsi 1151 CTAHIHY HA BBICOTHOM IJI1aTopme

&

R

Cranust Ha BEICOTHO# raThopMe — CITYTHHK

s HAPS
= — CraHums Ha BBICOTHOM
mraTGpopMe — BO3AYIIHOE CY/IHO
"\_\_71 =2
<= - >
Crannus Ha BEICOTHOM TutaThopme — 3eMIs b
P.1409-01

I[J'ISI TPAacCChl CTaHLIUA Ha BBICOTHOM rmaT(bopMe — CTaHIUHX Ha MOBCPXHOCTHU 3eMIIn MOXKHO pPaccMOTpPCThL ABEC
Pa3HLBIC 3ada4un:

- MPOCKTUPOBAHNEC CUCTEM C UCIIOJIL30BAHNEM CTaHL[I/Iﬁ Ha BBICOTHBIX rmaT(bopMax;

- OIICHKA MOMEX MCKAY CTaHLII/Ief/’I Ha BBICOTHOM rmaT(bopMe n CTaHL[Heﬁ Ha MOBCPXHOCTHU 3emun.

HJ’IH TpacC CTaHLIUA Ha BBICOTHOM HﬂaT(bOpMe — CTaHIIUHU B aTMocq)epe H CTaHIIMs Ha BBICOTHOM HJ'IaT(bOpMe -
CTaHIIMH B KOCMOCE CJICAYCT paCCMaTpUBATh TOJIBKO OILICHKY IMMOMEX.

B pasnene 2 nacrosimelt Pexomenpanuu copep:aTcs peKOMEHIAIMHU IO MOMeXaM MEXIy CTaHLMEed Ha
BBICOTHOM TIaT(opMe W CTAaHIUSAMHM Ha TOBEPXHOCTH 3eMJIM (HampuMep, HAa3eMHBIC CHCTEMBI), MEKIY
CTaHIMEH Ha BBICOTHOU TUIaTGOpME U KOCMHUYECCKUMHU CTAHIUSAMH, a TaKKe MEXKIy CTaHIMEH Ha BBHICOTHON
miarpopme u craHnusMud B atMocdepe. Takke MpencTaBIeHO PYKOBOJCTBO IO IMPOTHO3HPOBAHUIO
COOTBETCTBYIOILIMX MEXaHHU3MOB CO3JaHUsl MOMEX IMyTeM CChUIKM Ha Jpyrue Pexomenmauuu, BKIIIOYas
Pexomenmanuu MCO-R P.619 u MC3-R P.528. B pasnene 3 nacrosimeit Pexomenmauuu coaepskatcs
PEKOMEHJAIMU IO BONPOCAM PACHPOCTPAaHEHUS PaJUOBOJIH MPU NPOEKTUPOBAHUU CUCTEM, HUCIIONb3YIOIINX
CTaHIIMK Ha BBICOTHOMH IIaTdopme.
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2 MeToabI NPOTHO3MPOBAHMSA PACIIPOCTPAHEHHS PAIMOBOJIH B IeJISIX HCCJIe0BAHMIA
COBMECTHOI0 HCII0JIb30BAHUSI YACTOT H COBMECTHMOCTH

2.1 Mesxay cTaHIUSIMA Ha BBICOTHBIX IJIAT(OpMax U IPYrHMH Ha3eMHBIMHU CTAHIMAMH

Jns »THX Tpacc paclnpOoCTpaHEHHs CIEeQyeT YYUTHIBaTh, B 3aBHCUMOCTH OT CIIy4as, HIDKEIEepEUHCIICHHBIE
MEXaHU3MBI ¥ 3 (HEKTHL

— OCHOBHBIE MTOTEPHU M Iepeaade B CBOOOJHOM IIPOCTPAHCTBE;

— ocnabyieHne B aTMocdepe, BRI3BaHHOE TOTJIOLIEHUEM B Ta3axX TPOIOCQepsI;

- 3aTyXaHHEe B JIOXKJE (M3BECTHO, YTO OCAIKH, BKIIOYAs J0XKIb, MOKDPBIA CHET M 00JlaKa, BBI3BIBAIOT
3aTyXaHHE Ha 4acTOTax BhIIIe mpuMepHo 5 ['T'1; oHaKo ero BenuvrHa B OOJIBIION CTEIICHH 3aBHCUT
OT BPEMECHU M MECTOIOJOKEHHs. [Ipu OTCYTCTBHHM JOCTOBEepHOW MH(MOpMammu 00 Ocajkax Juis
MECTHOCTH, B KOTOPOHl pacmojoKeHa aHajJu3upyeMas Ha3eMHas CTaHIUS, JUIS OLCHKH
HE)KeNaTeNIbHOM TPacChl paclipoCTpaHEHHSI PEKOMEHIYETCsl yCTAHOBUTH 3aTyXaHHE B JI0K/IE PABHBIM
HYJIIO);

— paccesiHEE B JOXKIE;

— TponocepHoe MepLaHue;

- paccesiHue B Tponocdepe;

- Iudpakus u3-3a chepuueckoil Gopmel 3eMin;

- I[I/I(l)paKLII/IH n3-3a penbe(l)a MECTHOCTH H/WIIH OMPCACIICHHOTO IPCHATCTBUA (CCJ'II/I HUMECTCA
JOITIOJTHUTCIIbHAasA I/IH(l)OpMaLII/IH (0) FeOFpa(l)I/I‘-IeCKOM IIOJIOKCHUHN CTaHIIMH, HpI/IHI/IMaIOH_Ieﬁ HOMCXI/I);

- MOTEPH, BBI3BIBACMBIC OTPAXKEHUEM OT MPEmsITCTBUN (MOJeNb, oOmnuMcaHHas B TyHKTE 3.3
Pexomenmanun MCD-R P.2108, mpumennMa Toabko i quama3ona yactot 10—100 I'T'i);

- MOTEPH, BBI3BIBAEMBIE PACTUTEILHOCTBHIO (€CIU AJsl UCCIeIOBAaHUN COBMECTHOI'O HCIIONB30BAHUS
YacTOT W COBMECTHMMOCTH HEOOXOIMMO YUWTHIBATH IOTEPH, BBI3BIBAEMBIE PACTUTEIBLHOCTBHIO;
COOTBETCTBYIOIIass WH(popmanus conepxutcs B Pexomenmanmn MCD-R P.833. [lpumenumebie
apeansl W TUIBl PacTUTENBHOCTH OrpaHMYEHBl omuMcaHHbIMM B Pexkomenpaimun MCO-R P.833.
[Ipu otcyTcTBHM 1OCTOBEPHOM HMH(OPMAIMKM O PACTUTENBHOCTH Ui MECTHOCTH, B KOTOPOH
pacrosioXeHa aHaIM3UpyeMas Ha3eMHas CTaHLus, JUISl OLCHKM HEXKENaTeJbHOM Tpacchl
pacrpocTpaHeHHs PEKOMEHYETCsl YCTAaHOBUTh NOTEPH, BBI3BIBAEMBIE PACTUTEIBHOCTBIO, pAaBHBIMU
HYJIIO);

— MOTepY Ha BXOAE B 37jaHue (IPUMEHUMBIE penelibl Moaenu cM. B Pekomenaariun MCO-R P.2109).

I[J'IH MMPOrHO3UPOBAHNA OCHOBHBIX IIOTCPh ICpCAavu, C€CJIM HU OJHO U3 OIMMCAHHBIX HHWIKC YCJIOBI/Iﬁ HC
BBITIOJIHACTCA, PECKOMCHAYCTCA UCIIOJIB30BATh MCTO/, OIMCAHHBIA B:

1 Pexomenpanuu MC3-R P.619 nnu

2 Pexomenmanun MCD-R P.528, oOparas BHUMaHHe Ha MyHKT 2 pasaenia peKomeHoyem.
Ucnons3oBanue merona, onucanHoro B Pexomengaimu MCO-R P.619, pexomeHyeTcs, €Ciid BBINOIHIETCS
OJIHO U3 CIAEAYIOLUMX YCIOBHIA:

- gacTtoTa BeIre 30 I'T;

— aHTCHHA CTaHIIMW Ha BBICOTHOM TuTaTopMe HaxoauTcs Ha BeicoTe Oonee 20 Kkm;

- IIpyu aHAJIN3C Tpe6yeTC$I YUYUTBIBATDH )_'[I/I(i)paKLII/IOHHI)Ie NnoTepH MU3-3a 0COOEHHOCTEH MECTHOCTU WJIH
Apyroro 00beKTa Ha TMOBECPXHOCTH,

- MHOT'OJIy4€BOC PACHpPOCTPAHCHHUE 3a CUCT OTPAKCHUA OT IMNOBCPXHOCTHU ocnabisgercs Ha BX0OI€
Ha3eMHOH CTaHIIMH H3-3a nepecequHOﬁ MECTHOCTH UJIU HpeHSITCTBI/Iﬁ Ha MOBCPXHOCTH,

- BJIMAHUC MHOTI'OJIYYCBOI'O pACHpPOCTPAHCHUA 3a CUYCT OTPAXKCHHUA OT IMOBCPXHOCTU ocnabnsercs
Ha BXOJ€ Ha3eMHOH CTaHIIUH UJIN paHHOYCTPOﬁCTBa C MIOMOLIBIO TPOTHBOBECOB.

B cmydae, xorga TnpUMEHEHHE HAMpaBICHHOW aHTEHHBI OCHA0NAeT BIUSHHUE MHOTOIYYEBOIO
pacmpoCTpaHEeHHs 3a CUET OTPAKEHUS OT MOBEPXHOCTU HA BXOJAE HA3€MHOM CTaHIMU WM PaJu0yCTPOUCTBA,
PEKOMEHyeTCsl UCIOIb30BaTh METO, onucanHblid B Pekomenaaumu MC3-R P.619, B peruone, aias KOToporo
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XapakTepHa OOoJbIlast pa3HUIlA MEKY YIIIaMU IPUXO0/a IPSIMOM TPacChl I MHOTOJIYYE€BOTO PaCIIPOCTPAHCHUS
3a CUeT OTPaKCHUS OT MOBEPXHOCTU. B pernone, 1y KOTOPOro xapakrepHa MEHbIIIas pa3HULla MEXKAY YIiIaMu
MPUXO0Aa MPSMOU TPACCH U MHOT'OJTYY€BOI'0 PACIIPOCTPAHEHUS 38 CUET OTPAXKCHUS OT TOBEPXHOCTH, BO3MOKHO
ucnonb3oBath Pekomenaanuio MCO-R P.619 umu Pexomennamuo MC3-R P.528. Ognako He pekoMeHyeTcs
HCIOJIb30BaTh B paMKax OJHOro aHanu3a cHaydana Pexomenpamio MCO-R P.619, a morom Pexomennanuio
MCD-R P.528 mm Hao60pot. B paMkax oHOro aHamM3a BO3MOXKHO MCHOJIB30BaTh TOJIBKO OHY M3 OTHX JBYX
Pexomen narmii.

Konebanus nnnexca pedpakiuuy, IPUUUHON KOTOPBIX MOXKET ObITH arMocdepHas TypOyJIeHTHOCTb, MOTYT
BBI3BIBAaTh IPOCTPAHCTBEHHBIC M BPEMEHHBIE 3aMHUPaHUs U YCHIICHUs curHaina. GU3ndecKuii mpouecc COCTOUT
B MIONIEPEMEHHON (POKYCHPOBKE U PacOKYCHPOBKE palioBOJIHBL. VIHTEHCHBHOCTH TAKMX MEPLIAHWH XOPOIIO
KOppEIHpYyeT C BIAXHOCTHOW COCTaBIAIOUICH HHJIEKCa pedpakuuud B aTMocdepe, KOTOpas CBs3aHa C
IUIOTHOCTBIO BOJSHOro mapa. Pacdyer morepp H3-3a TPONOC(HEPHOrO MEpUAHHs CIEAyeT BBIIOIHATh
C UCIIOIb30BAaHUEM METOAMKH, N3TI0KEHHOH B myHKTE 2.5.2 Pexomengannmn MCO-R P.619-5.

2.2 Meskay cTaHIUSIMA HA BBICOTHBIX IUIATGOPMAX H KOCMAYeCKHMH CTAHIUSIMHA

JJis 9THX Tpacc pacnpocTpaHeHHs CIICAYET YUUTHIBATh HIDKEIEPEUNCIICHHBIE MEXaHU3MBI U 3(P(EKThI:
— OCHOBHBIE TIOTEPH TIPH Iepeiade B CBOOOTHOM MPOCTPAHCTBE;

- M30MPATENbHOCTH 0 KPOCCIIOSAPU3AIIUN BCIEACTBYE (DapaieeBCKOTO BPAICHHUS,

- MepIIaHue U MOTIIONIEHIE B HOHOChEpE;

- 06paTHO€ paccesasHrue OT NOBCPXHOCTHU 3emnu (O)KI/I)IaeTCSI, 4qTo O6paTHOC paccesasHue oT BCpXHCﬁ
YacCTU OOKACBLIX AYCCK UJIK OT YPOBHA TassHUA ABJISICTCA MCHEC Ba)KHBIM).

2.2.1  OcHoOBHBIC MOTEPH NPH Mepefavde B CBOOOHOM MPOCTPAHCTBE

I[J'IH pacde€Ta OCHOBHBIX IIOTCPHL IIPpU NIEpcaavc B CB060)1HOM MMpOCTPAHCTBEC HCO6X0):[I/IMO OnpeACIuTb AJINHY
TPACChI paCpOCTPAaHCHUSA ITIOMEX 7

r = [(R + hane)? + (R + hygs)? = 2(R + hane) R + hys) cos(r/R)]™" (), (1)

rue:
hus:  BBICOTAa aHTCHHBI CTAHIIUU HA BHICOTHOM TIaThopMe HaJl CPEIHUM YPOBHEM MOPS (M);
hani:  BBICOTA @aHTEHHBI KOCMHYECKOUM CTAHIMM HAJ| CPEIHUM YPOBHEM MOPS (M);
R:  cpemmuii paguyc 3emmu (6371 x 10° m);

Fg- IUIMHA Tpacchl Mo ayre OONbpIIOro Kpyra (M) MEXIy MPOEKIHMSIMH Ha MOBEPXHOCTh
3eMiIM KOCMHYECKOH CTaHIWW M CTaHIMM Ha BBICOTHOH miardopme, Kak MOKa3aHO
Ha pHUCYHKE 2.
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PUCYHOK 2

Tpacca craHuMs HAa BBICOTHOM ILUIAT(hOpPMeE — CIYTHUK

HAPS

P.1409-02

Pacuer OCHOBHBIX TOTEPH TPH Meperade B CBOOOJHOM ITPOCTPAHCTBE POU3BOIUTCS IO U3BECTHOM (hopmyrie:
Lyrs = 32,4+ 201og;(f) + 201logyo(r) (nb), ()
rie:
f:  ugacrora MI'm);
r: JUIMHA TPAcChl PACIpOCTPaHCHUS] TOMeX (KM), pacCUMTaHHasE C IOMOIIBIO

ypaBHenus (1).

2.2.2  M30MpaTeJbHOCTH 110 KPOCCHOJAPH3ANMH BejeacTBHe GapafeeBCKOro BpameHus

Oddexkr Dapanes B unonocdhepe 3emin CBSI3aH C TEM, YTO BOJHY C JIMHCWHOW MONSpPH3AUEH MOMXHO
paccMmarpuBaTh Kak JBE KPYTOBbIE MOJIIPU30BaHHBIC BOJIHBI, PACIpOCTpaHsIoIIecs B HOHOchepe ¢ pasHon
(a3oBoii ckopocThI0. MeXay 3TUMH OBYMsI KPyTrOBBIMH HOJISIPU30BAHHBIMH BOJHAMH BO3HUKACT 3aJCPIKKa,
BBI3BIBAIONIAS BpAILlEHHE PE3YIbTUPYIOLIEH BOIHBI C TMHEHHOH nomsipu3anyeil. B Pekomennamun MCO-R P.531
OMKCaH CIEeAYIOMMA MeTo 1 pacyeTa (apaseeBCKOTO BpaIlleHUS:

0 =236x10"14 Bfﬁ 3)

rae:
0: yrox moBoporta (pan.);
Baw:  CPeHSSA HANPSKEHHOCTh MAPHUTHOTO mojist 3emmu (B6 - M2, wmm T);
fi gacrora (I'T);
Nr: TICD (om. - M2).

Ecmmn HCIIOJIB3YCTCA JIMHEHHAas nojsipusanus, TO JOMOJHUTCIIBHBIC TMOTCPHU LF, BBI3BAHHBIC (l)apaﬂeeBCKI/IM
BpalcHueM 0 (pan.), MOKHO paCcCHUTATh C MOMOUIBIO CIICAYIOIICTO YPAaBHCHUA!

Lr = —201log;[cos(0)] (nb). 4)
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2.2.3 MepuaHue 1 NOIJIOLEHHE PAIMOBOJIH B HOHOC(epe

Cornacuao Pekomenmariun MCD-R P.531 s wactot Hmke 3 ['T11 criegyeT yunThiBaTh MepIiianue B HoHocdepe
Ha Tpacce, BeAylled K CIyTHHKY. Ha oCHOBaHMHM WMEIONIMXCSl NaHHBIX O MOTJIOIIEHWH B HOHOCdepe,
npuBeneHHbIX B Pexkomennanmu MC3-R P.531 u CnpaBounnke MC3-R mno moHocdepe u ee BIUSIHUIO Ha
pacnpocTpaHeHHEe paAHOBOJIH, MOKHO CUUTATh, YTO B SKBATOPHAIBHBIX U CPEIHUX IIHUPOTaX PaJAMOBOJIHBI C
gactoTol Beile 70 MI' mpoHHKaioT B HoHOChepy 0e3 3HaUNTEeNTLHOTO MOTIIOEHHS. MI3MepeHus Ha CpeHUX
HIMPOTax MOKa3bIBAIOT, YTO MpPH NPOXOXKICHHH CKBO3b HOHOC(Epy B OJHOM HANpaBIEHHH B CilIydae
BEPTUKAIBHOTO MajieHus noryiomenue Ha yactore 30 MI'1 mpu HOpManbHBIX YCIOBUSIX OOBIYHO COCTaBIISIET
0,2—0,5 nb. Bo BpeMsi COJIHEUHOM BCIIBIIIKY MOTIOIEHNE YBEIUYUTCS, HO ocTaneTcsa MeHblie 5 n1b. CornacHo
tabmuue 1 Pekomenganmu MC3-R P.618 Ha cpeaHux mupoTax NpH pacupoCTpaHEeHUH B OJJHOM HalpaBJeHUN
nox yriaom okoiio 30° mornomenue B atMocdepe coctasnsier menee 0,04 nb na wacrore 0,5 I'T'n, menee
0,01 nb ma wacrorax 1 I'Tum 3 I'T 1 menee 1 X 10* nb ma wacrore 10 I'T'.

MoxHo cAciaaTrb BBIBOJA, YTO Ha 4YaCTOTax BBIIIC 70 MFLI MNOTepHU Ha MEPLAHNEC W TMOTJIOIICHUE HAMHOI'O
MCHBIIC OCHOBHBIX IMOTECPH IIPU IMICPEaAavC B CB060)_IHOM MIpOCTPAaHCTBC U UMU MOXKHO npeHe6peqL.

2.2.4 OOparHoe paccesiHHE OT OBEPXHOCTH 3eMJI1

Kpowme Toro, cienyer yuuThIBaTh TPACChl PacpOCTPaHEHUs, KOTOPHIE BKJIIOUAIOT PACCESTHUE UM OTPAXKEHHE
OT 3eMHOH MOBEPXHOCTU. [0 MOSIBICHUS AOMONHUTENHHOH MH(GOpMALMU MOTYT OBITH JAHBI CIEAYIOLIHE
PYKOBOZSIINE YKa3aHMUSL.

B HCKOTOPLBIX CiIydadX I'IaJKUC IMOBCPXHOCTH, IUIOIIA[b KOTOPBIX MPEBLIIIACT 0,6 nepBoﬁ 30HBI OTPpAKCHUA
d)peHeJm, MOT'YT BbI3bIBATbH BCIIJICCKH YUCTOI'O OTPAKCHHA C 3CPKAJIbHBIMA T'€OMCTPUUCCKUMH ITapaMCTpaMu.
B Takux CllydasgX CUTHAJ MOKHO OINPCACIUTb Ha OCHOBAHHU 3.M.M.M. B COOTBCTCTBYIOLICM HAIIpaBJICHUMH,
C Y4€TOM MNOTCPL Ha ocrnabieHue B aTMocq)epe, BbI3BBAHHOC JIBYKPATHBIM IEPECCUCHUCM TpOl'IOC(bepBI, JJIA
COOTBCTCTBYIOLICT'O YyTIJIa HAKJIOHA, a TAKXKC MPCAIOJIOXUB, YTO K03(1)(1)I/ILII/ICHT OTpa’XCHUA pPAaBCH -10 Z[B
(B pPAAC KOHKPETHBIX CITy4YaeB MOI'YT UMCTb MECTO 0oJltee BHICOKHE 3HAUCHHUS K03(1)(1)I/ILII/ICHT3 OTpa)KeHHH).

B Oonee obmem ciayvae HOBEPXHOCTb 3eMIIM MOKET CUHTATHCS IIEpOXOoBaTod. B 3TOM ciydae, BOZMOXKHO,
1eJIeCO00Pa3HO MPENONI0KUTh, YTO UMEET MECTO M3JIydeHHE U3 00JaCTH, OJHOCTHIO OCBEIIEHHON Jy4OM
CTaHIMM Ha miardopMe B HaNpaBICHUH IOIYNPOCTPAHCTBA HAJ IOBEPXHOCTHIO 3eMJIM, U B 3TOM Cilydyae
TUNIOBOM k03¢ ¢unmeHt Take paBeH —10nab. To ectp nenecooOpasHO MNPEANONIOKHUTh HAINYHE
Ha IIOBEPXHOCTH 3€MJIM HCTOYHHUKA, H30TPONHO U3IYHaroLIEro ¢ ypOBHEM MOILTHOCTH, KOTOPBIH OIpenensercs
(aKTHYECKON MOIIHOCTBIO MEepeAaTinKa, YMEHBIICHHOW Ha BEJIMYMHY IOTEpPh 3a CYeT ocinalbieHus: B
arMoc(epe, BEI3BAHHOTO ABYKPATHBIM IIEPECCUCHUEM TPONOC(epHl, Ui COOTBETCTBYIOIIMX YIJIOB HAKIIOHA,
JONOJHUTENBFHO yMeHblIeHHOH Ha 10 nb ans yuera koadduimeHTa oTpaKeHHs W Jajiee YBEJINYEHHOH Ha
3 n1b, TMOCKONBKY HW3IyYeHHE NPOUCXOAUT TOJBKO B OTHO IOJYHPOCTpaHCTBO (cM. Pexomenparuio
MCD3-R P.680 mis momydeHust JONOIHUTENBHON HH(GOPMALUU 00 OTPa’KeHUH OT TOBEPXHOCTH MOPSI).

23 Meskay cTaHIUSIMA HA BBICOTHBIX INIATGOPMAX H CTAHIMAMHU B aTMOcdepe

JIist 9THX Tpace pachpoOCTPaHEHHS CIEAYET YUUTHIBATh HIDKETICPSUHCICHHBIC MEXaHU3MBbI U 3()(HEKTHI:
— OCHOBHBIC TIOTEPH MPH TIepeiaue B CBOOOIHOM MPOCTPAHCTBE;

— T PAKIIHIO;

— TporocgepHoe MepIlaHue;

- ociabneHre aTMOC(EPHBIMU ra3aMu.

sl mpOrHO3UPOBAaHUSA OCHOBHBIX MOTEph Nepenaud B AuanazoHe yacToT oT 100 MI'n go 30 ITu cnemyer
UCIIONIB30BaTh METOI, ONKcaHHbIi B Pekomenpamu MCO-R P.528, ¢ yueTom nmyHkTa 2 pasznena pekomenodyem
sTOoM PexoMeHaamu.

Konebanus naaekca pedpakiuv, IPUIHHON KOTOPBIX MOXET OBITh aTMOc(epHas TypOyJIeHTHOCTb, MOTYT
BBI3BIBATh TPOCTPAHCTBEHHBIE U BPEMEHHEBIC 3aMUPaHUs U YCHUIICHUs curHana. Gusndaeckuii mporece COCTOUT
B monepeMeHHoN (hoKycHpoBKe U pachOKyCHPOBKE PaIOBOIHEL. IHTEHCHBHOCTH TaKUX MEPIIAHHUI XOPOIIIO
KOppeNnupyeT C BIQKHOCTHON COCTaBISIONICH WHIEKCa pedpakinuu B arMmocdepe, KOTOpas CBs3aHA C
IJIOTHOCTBIO BOJSHOTO TMapa. Pacuer moTtepp u3-3a TPOMOCHEPHOTr0 MEPIAHWS CIEAYeT BBIIOIHATH C
HCIIOIb30BaHUEM METOJUKH, MPUBEACHHOU B myHKTe 2.5.2 Pexomengauuun MCO-R P.619-5.
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3 MeToabI NPOrHO3MPOBAHMSA PACIPOCTPAHEHHS PAIMOBOJIH NPH IPOEKTHPOBAHNH CHCTEM
€ MCMOJIL30BAHUEM CTAHIUI HA BHICOTHBIX IJIaT(opmMax

Crnenyet npuMeHsTh MeTOJI, onucaHHblil B Pekomennaniun MCO-R P.618. Ilpu 3ToM criegyeT OTMETHTH, YTO
3¢ dexT, 00yCIOBICHHBIE BIMSHHEM aTMOC(Ephl, HE NCTIONb3YIOTCA.

Ecnu Ha3zeMHBbIe CTaHIIUM HaXOAATCS B YCJIOBUSX, TI€ UMEIOT MECTO MTOTEPH M3-3a PACTUTENBHOCTH, CIENYET
WCIOJIB30BaTh MeETOJ, omucaHHeli B Pexomenmammnm MCDO-R P.833. IlpumeHuMble apeanbl M TUIBI
PacTUTENBHOCTH OIpaHUYEHBI ONMHCcaHHBIMU B Pexomenpannun MCO-R P.833.

Ecnu HazeMHBIE CTaHLIMU HAXOIATCS B YCIOBHSX, KOT/Ia MMEIOT MECTO ITOTEPH M3-32 SKPAHUPOBAHHS, BHOCHMOT'O
YeJIOBEUECKUM TEJIOM, TO JJIs pacyeTa TaKuX MOTeph CIAEeAyeT UCIOJIb30BaTh ONMCaHHBIN HIKE MeTo . OTMETHM,
YTO K MOTEPSAM M3-3a IKPAHUPOBAHHSA, BHOCHMOIO YEOBEYECKHM TEIOM, OTHOCSAT BKJIAJ MHOTOJYYEBOTO
pacnpocTpaneHus (OTpakKeHus Wiy Aupakiiy, 00yCIOBICHHBIX OKPY)KAIOIIEH cpenoii).

MOZ[CJ'IB MOTCPb U3-3a SKPAHUPOBAHNM I, BHOCUMOTI'O YCJIOBCUCCKUM TCJIOM, IPCAHA3HAYCHA JJI1 UCIIOJIb30BAHUA
B CJICAYIOMINX YCTBIPEX ClIydasX:

1) MMOTCpHU H3-3a SKPAHUPOBAHUS, BHOCHMOIO YCJIOBCYCCKUM TCJIOM, B 30HC HpHMOﬁ BUIUMOCTHU
HJIN B YCIIOBUAX CEIIbCKOM 30HbI, KOT'/Ja aHTCHHAa HaXOAUTCA Ha BBICOTE I'OJIOBBI,

11) NOTepHU HU3-3a DSKPAHUPOBAHUSA, BHOCHUMOI'O YCIOBCUCCKUM TCJIOM, B YCIOBUAX FOpOZLCKOf’I
nin HpHFOpOZ[HOﬁ 30HBbI, KOT'/Ja aHTCHHA HaXO0AUTCs Ha BBICOTE I'OJIOBBI,

111) MNOTCpHU H3-3a SKPAHUPOBAHUS, BHOCHMOIO YCJIOBCYCCKUM TCJIOM, B 30HC HpHMOﬁ BUIUMOCTHU
HJIN B YCIIOBUAX CEIIbCKOM 30HBI, KOI'/la aHTCHHA HaXOAUTCA Ha BBICOTC I'py AU,

iV) NOTepHU MU3-3a DSKPAHUPOBAHUSA, BHOCHUMOI'O YCJIOBCUCCKUM TCJIOM, B YCIOBUAX FOpO}.‘[CKOfI
niIn HpHFOpO}:{HOﬁ 30HBI, KOI'/Ila aHTCHHA HAaXOJUTCA Ha BBICOTC I'pyAu.

Huke nmpuBeieHbl COOTBETCTBYIOLIME ITAPAMETPhI IS KaXKJ0 CUTyaLluu:
fi uacrora (I'Tn);

¢: a3uMyTaIbHBIH yroia (OCTPBIM Yoyl MeXIy HampaBlieHHEM Ha CTAHLMIO Ha BBICOTHON
w1atpopMe U HanpaBIeHUEM Ha I0pory) (Tpagychl);

0.:  yrom mecra TpaeKTOpPHH IPUX0Aa (Tpagychl);

&

CpeIHsIs BBICOTA 3[aHUH (M),

MPOICHT 3HAYCHUM YIiia, TPH KOTOPBIX TMOTEPH H3-3a DKPAHUPOBAHHS, BHOCHMOTO
YEJTOBEYCCKUM TEJIOM, HE MPEBBINIAIOT BETHUUHBI Liy MPU MOBOPOTE TENA YeIOBEKA
Ha 360 rpagycos (%).

B Hamewm ciydae pabouuMu mapaMmeTpaMH MOJICIH SIBIISIFOTCSL:
£ 0,7-3,351Tm;
¢: 0-90 rpamgycos;
0. 0-75 rpamycos;
hs: 5-30 Mg
P: 0-100%.

ITorepn wu3-3a SKPAHUPOBAHHWSA, BHOCHMOIO UEIOBCUSCKMM TEJIOM, JUIS YKA3aHHBIX YEThIPEX CIIyYacs
OIIPEACIIAIOTCA IO hopMyJIe:

Lpsi = bexp(aP) — 2 (nb), ()
rue:
ciydaii 1):
a=(0,75+0,125/)(0,0366 — 0,0129 logio(6, + 1));
b=1,20+2,71 logio(0.+ 1);
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ciydaii ii):
a=(0,75+0,125/)(0,0255 — 0,0124 logi0(6a+ 1) + Eug + Ears);
b=10,55+2,76 logio(0a + 1) + Epy + Epns;
E.=0,0013 —0,0009 logio(p + 1);
Euns =—0,0039 + 0,0032 logio(4s);
Epy=1,41-0,96 logio(p + 1);
Epns=—1,01 + 0,80 logio(%s);
cltyya iii):
a = (0,875 + 0,0625¢)(0,0420 — 0,0106 logio(0.+ 1));
b=1,07+ 1,72 logio(0. + 1);
cllyyai iv):
a = (0,875 + 0,0625¢)(0,0245 — 0,0098 logi0(0a + 1) + Eug + Eans);
b=0,58 + 1,941 logio(0,+ 1) + Epps;
E4=0,0076 —0,0052 logio(g + 1);
Euns =—0,0090 + 0,0073 logio(hs);
Epns =—0,35 + 0,28 logio(hs).

Ecnu B ciyyasix i) u iv) a menbiie 0, To 3HaueHue a ycranaBnuBaetcs pasHbM 0,0001, a ecnu b mensiue 0,
TO 3Ha4YeHue b ycranasnusaercs pasHbM 0,001. Eciau Ly mpeBsitmaer 25 nb B cnyvasx i) u ii), TO B KauecTBe
BEPXHET0 Mpefesia UCIoyib3yeTcsl 3HaueHne Lyy = 25 nb. C apyroil ctoponsl, ecnu Ly npessimaet 40 n1b B
ciyyasix iil) u iv), To ucnonb3yercst 3Hadenue Ly = 40 ab.

Ha pucynke 3 mokaszan npumMep noTepb U3-3a SKpaHUPOBAHMS, BHOCUMOI'O TOJOBOM YENOBEKA, MPHU Pa3HBIX
3HAUEHHUSIX yIia Mecta i 9acToTsl 2 [T,

Hurerpansnas seposatHocts (%)

PUCYHOK 3

Hurerpanbnas pyHKUUs pacnpeeeHus MOTePb H3-3a JKPAHUPOBAHHUA, BHOCHMOI'0 Y€/10BE4YECKUM TeJIOM,
KOI1a aHTeHHA HAXOJAUTCSl Ha BbICOTE r0JI0BbI, HA yacToTe f=2 I'T'n

100 ‘ ’ ‘ ‘ : 100 S

T W— ISR WS, ISR S S B ) - ]
i ; pof” : =] 2
i e : 2 :
o = i
o 8_ 5

60 |- {1 & 60§ "
g
= g
: ; s g

& 8, = 11 (rpaxycoB) = 0, = 56 (rpajxycon)
40 oenffosles -4 =30 (rpamycos) g 40 Lo et = 30 (TpajtycoB) o
he=20 (M) E h,= 20 (M)
=
20 L o il 20 - . |
. 2 T OpoJICKast HIIH IIPUTOpo/IHasd 30Ha — I(\i)(l,'ICI\'ZISJ HJIH IIPHIOpo/iHad 30Ha
O 30Ha IPAMOH BHJIMMOCTH HIIH O 3oHa ugunmﬁ BHJIHMOCTH WK
: CeJIbCKasl 30Ha CEIILCKAS 30HA
0 g i T 1 I I 0 I I I I
0 5 10 15 20 25 30 0 3 10 15 20 25 30
[ToTepu nM3-3a DKPaHUPOBAHHUS, Tlotepn K3-3a DKpaHUPOBAHHA,

BHOCHMOTO UeJIOBeIecKHM TesioM (1b) BHOCHUMOTO YeI0BEUCCKUM TelioM (1b) P.1409-03
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Hwxke omumcaHbl HampaBieHHWE PaJWOBOJH, BO3ACHCTBYIOUIMX Ha TEJNO 4YEJNOBEKa, W HMX MOIIHOCTS,
npUHUMaeMas B ciy4asx ii) u iv). CoOTBETCTBYIOIINE TapaMETpPhI:

fi yacrora (I'Tm);

¢ : a3uMyTalbHBIH yTOJI MeXIy CTaHIMEH Ha BHICOTHOM TUIATGOPME U 36MHOU CTaHITUEH,
oTHOcHUTENHHO () TPaJyCcoOB B HAIIPABJICHUH Ha JOPOTY B 1-M KBajpaHTe (Tpaaychl);

A@ : a3uMyTaJbHBIN yroJl MPUX0Aa paAuOBOJIHBL, OTHOCHTENLHO O IpagyCcoB B HapaBJICHUN
Ha opory (Tpamycsl);

0 : yromwmecra MeXay CTaHIMEH Ha BBICOTHOH MtaTopMe U 3eMHOM cTaHIMeH (Tpasychl);
AD : yrom mecra mpHxoja paAlOBONHBI OTHOCUTEIbHO () TpalycoB B HamlpaBlICHHH 3CHHUTA
(rpazycsr);
hss:  BBICOTa aHTEHHBI 3€MHOM CTaHLUH (M);
hps: BbBICOTAa aHTEHHBI CTAaHIIUW HA BBICOTHOH miatdopme (M);
W: LIHMpHHA JOPOTH BOKPYT 3eMHOH CTaHIUU (M);
hy:  cpenHsis BBICOTA 30aHUN BAOJB TOPOTH BOKPYT 3éMHOHM CTaHLUH (M).
3nech 3Ta MOJeNb CIIpaBeIMBa IS CICAYIOMNX 3HAUeHUH apaMeTpoB:
fr 0,7<f<3,351T;
¢: 0<¢=<90rparycos;
Ap: —180 <A@ <180 rpanycos;
0: 0<6<50rpanycos;
AB: —180 < A6 < 180 rpaxycos;
hss: 0<hss<5wm;
hps:  hps>160 m;
w: 8<w<25wm;
hs: 5<h;<50Mm.

Pasnuna MOIIIHOCTH, HpHHHMaeMOﬁ B HaripaBJICHUHX HA JOPOTr'Y U B HAITPABJICHUHN HA 3/1aHUA B FOpHSOHTa.HLHOfI
IJIOCKOCTH, OIIPCACIACTCA CICAYIOIINM 06p330M2

Pd 0 DW(A )
Pdyios(Ap) = 101ogy, < Nbospow o > (ab), (6)

max (PdNLoS,pow(A(P))

rae:
1
Jcos(A@)2+sin(Ap)2/n?’

PdNLoS,pow (A(p) = (7)

n=min(1,{2,6/A2° - (1 - exp(~0,03¢)) + 0,05} ). @®)

MaxkcuManbpHOe 3HaUYCHUE HpI/IHI/IMaCMOﬁ MOIIMHOCTHU BBIBOAUTCS IO TPACKTOPUU MPHUXO/Ja B HAIIPABJICHUU Ha
Aopory. MuHUMaIbHOE 3HAYCHHC HpHHHMaeMOﬁ MOMIIHOCTU BBIBOAWUTCA 110 TPACKTOPUU MNpUXOHda B
HaIlpaBJICHUHW Ha 31aHUA.

Pdgpoqa = maX(PdNLoS(A(p)) (ub) )
Pdpag = min(PdNLos(A(P)) (ub). (10

JIist Toro 4ToOBl OTPAa3UTh MOTEPH NMPHHUMACMOW MOIIHOCTH Ha TPAaCKTOPHU NPHXOJa B HAIPABICHUH Ha
30aHMA U3-3a OTPAKCHHBIX U MIPEJIOMIICHHBIX BOJIH, cieaytomue 3HadeHus Lr(Ahss) u Lp(Ahss) TpeaAcTaBisioT
co00#i M30BITOYHBIC TIOTEPU HM3-32 MPUXOMIAIINX OTPAKCHHBIX BOJH M MPUXO/IIMX MPEIOMICHHBIX BOJH B
30He NLoS coorBercTBeHHO. Lr(Ahss) v Lp(Ahss) onpenenstoTcs Cleay oM 00pa3oMm.
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Korpna:
Ahgs i < Ahgs < Ahgg 41
Lr(AR —Lg(AR
Lr(Ahgs) = Lg (Ahss,k) + x( A:S'kﬂ)_;l( ssi) (Ahss - AhSS,k)(k =0,1,2,3,...) (ub), (11)
SS,k+1 SS,k
rue:
_ 2kw-(hgs—hs)
Ahgs e = Zdsing-w (M) (12)
d
Lg (Ahss,k) ~ 201logqo (d—k,ka) (ab) (13)
op
R =10,33
1 . (hgs—hs) )2
dip = 5 J (d - sin @+ kw)? + {hgs + Mhgs = hs + 5722 () (14)
_ —1 [(dsin@+kw
@ = tan (—d o5 ) (rpamycoB) (15)
(h _hs)
Ahss = hs = hss == 2= (M) (16)
_ (hps—hss)
d= o (M) (17)
K, (0m < Ahgg < 1m)
K, (10 m < Ahgy)
rue:
K, = {5.8947 log,,(f) + 0,31519} - Ahgs (0003559 /+0.65122) (18a)
K, = {3,7432 log;(f) + 19,245} - log,o (Ahss) + 5,8947 logyo(f) + 0,31519 (18b)
Ky = 24,5 logyo(Ahss) + 9,6379 logye(f) — 4,93981 (18c)

Ha »tom sTane Bo3MOXHO MOJIYyYUTb NPUHUMACMYIO MOIITHOCTD 10 TPACKTOPUHN NPUXOJa B HAIIPABJIICHUHN Ha
3JaHusA, KOTOpasd OTPaKacT MOTCPU M3-3a OTPAKCHHBIX U MTPCIIOMJICHHBIX BOJIH.

B Pdpiag (Lp(Ahgs) — Lr(Ahgs) = 0)

Pluaiag = {Pdmg + (Lp(Bhss) = La(Bhss)) (L (Bhgs) = Ly(Bhs) < 0) ™ (1%
_ |Pdpiag — (Lp(Ahgs) — Lg(Ahss))  (Lp(Ahgs) — Lr(Ahgs) = 0)

PdD,Bldg - { PdBldg (LD (Ahss) _ LR (Ahss) < 0) (Z[B) (20)

HOCJ’IG)IHI/Iﬁ mar 3aKJIr4acTCa B TOM, YTO NMPHUHHUMACMYIKO MOIIHOCTBH IIO Ka)K)IOfI TPACKTOpHUU IIpHUXOJa B
HaIlpaBJICHUHW HA AOPOTY W HAIlpaBJICHUU HA 31aHHA BO3MOXKHO 0T06pa31/ITI: B BUAC BEPTUKAJILHOTI'O HpO(l)I/IJ'ISI
yria nmpuxoJa MOIMHOCTH Ha 3EMHOM CTaHIUHA CIICAYIOIIUM 06pa30M:

PhRoad,pow(Ae) = max (PhR,Road (Ae): PhD,Road(Ae)) (I[B) (21)
Phpiag pow(88) = max (Phg siag (88), Php iqq (86)) (a5). (22)
rae:
_g)\ P
Phy,noaa (48) = 101ogso{(1+ 2200 4 pay (a5) (23)

26—-(90-0)[\ B
120-050-01) T+ P goqq (15) 24)

Php roaq(A8) = 101ogs, {(1 +
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26+(90-0)[\ P
Phpg piag(A8) = 101log;, {(1 + W) }+ Pdpg giag (nb) (25)
26-(90-0)]\ B
Php giag(A8) = 10log, {(1 + w) } + Pdp piag (1b) (26)
hy \ 023
a=-06+12 (h—ss) 27)
B = —0,045h, + 1,87 + 0,76 log;o (hss) 28)

Ha PUCYHKE 4 IPEACTaBJIICHBI ITPUMEPBI HpI/IHI/IMaeMOf/i I10 TPACKTOPHHU IIPpHUXO0Ja OTHOCUTEIBHOU MOIITHOCTHU B
HalpaBJICHUH Yyrjla MECTa Jid HaIlpaBJICHHUA Ha J0pory, PhRoad,pow (Ae), M HaIlpaBJICHUA Ha 3JaHuA,
PhBldg,pow (Ae)~

PHUCVYHOK 4

Pe3ysibTaThl IPOrHO3MPOBAHUS OTHOCHTE/IbHOM NPUHUMAEMOIl MOIHOCTH 110 KaK/10M TPAaeKTOPHHU NIPUXO0Ja
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YToII mpuXo/{a B BEPTHKAIRHOM TIIIOCKOCTH (TpajyCh) YToI puXoJia B BEPTHKAITLHOMH TIOCKOCTH (TPajychl)
(a) HampariieHue Ha 3/1aHust (b) HanpapiieHue Ha jlopory
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