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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 Taxke comepikarcss PyKOBOASIINE MPUHIMIBI MO BBIMOJHCHHIO OOIIEH
nateHTHOH monmutukd MCO-T/MC3-R/MCO/MBK wu 6a3a naHHbIx 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
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RS CucTeMbl TUCTAHIUOHHOTO 30HIUPOBaHUS
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PEKOMEHJIALIUSI MCD-R P.618-10

I[aHHl)Ie 0 PpacnpoCTpaHeHUU paauoBOJH U METOABLI IPOIrHO3UPOBAHMS,
HCOﬁXOIIl/IMble JJIA MPOCKTUPOBAHUA CUCTEM CBSA3H 3eMJII-KOCMOC

(Bommpoc MC3-R 206/3)

(1986-1990-1992-1994-1995-1997-1999-2001-2003-2007-2009)

Cdepa npumeneHus

B Hacrosimeit PekomMeHmanmu TpeACTaBICHBI METOIbI MPOTHO3MPOBAHHS PAa3IUYHBIX MapamMeTpoB
pacrpocTpaHeHHs, HEOOXOAMMBIE TIpW IUIAHUPOBAHWHM CHCTEeM '"KocMoc-3emis", paboTarommx B
HaIpaBJICHUU 3EMIIS-KOCMOC HITH KOCMOC-3eMJISl.

Accambies pagnocssizu MCO,
yuumsieas,

a) 4TO I HAAJICKAIICro INUIaHUPOBAaHUSA CUCTEM CBA3H 3eMIIs-KOCMOC HeO6XO,Z[I/IMO HUMCTb
COOTBETCTBYIOINE JAHHBIC O PACTIPOCTPAHCHUHU PAAUOBOJIH U METOABI ITIPOTrHO3UPOBAHUAA,

b) 4TO pa3paboTaHbl METOIBI, MO3BOJIONINE TPOTHO3UPOBATh HanbOollee Ba)KHBIC IapaMeTphl
pacmpocTpaHeHHs PaIuOBOIH, HEOOXOAUMEBIE IS TUTAHUPOBAHUS CUCTEM 3eMJISI-KOCMOC;

c) YTO, TI0 Mepe BO3MOKHOCTH, OBLIIO MPOBEJICHO CPAaBHEHHE 3TUX METOAOB C HMEIOIUMICS JTaHHBIMH,
B pe3yJbTare 4ero ObUIa OTMEYeHa TOYHOCTh, COM3MEpHMasi C IMPHPOIHON W3MEHUYHBOCTBHIO SBICHHUN
pacnpocTpaHeHUs PAUOBOJIH, a TAK)KE COOTBETCTBYIOIIAsl OONBIICH YacTH CYIIECCTBYIONUX MTPUMEHEHHUH B
CHUCTEME TUTAaHUPOBAHUS,

pexomenoyem,

1 YTO IJIS TUIAHUPOBAHHUS CHCTEM PAJUOCBI3U 3EMIIS-KOCMOC B COOTBETCTBYIONIUX JHAMAa30HAX
neicTBus, yka3aHHbIX B [IpumoskeHun 1, MOMKHBI MPHUMEHSATHCS METOJNBI MPOTHO3UPOBAHUS IMapaMeTpoB
pacipocTpaHeHHs PaIuOBOIH, IPEACTaBIEHHBIE B 3TOM [Ipunoxxennn.

[MPUMEYAHUE 1. — ononuurensHas uWHQOpManus O IUITAHUPOBAHWH CUCTEM paJUOBEINATENbHON CITyTHUKOBOW
CIIy’KOBI, @ TaK)Ke CHCTEM MOPCKOW, CyXOIYTHOM M BO3/IYIIHOM NOABMXKHOW CITyTHHKOBOW CIIy)XO cOIEepXXHUTCS B
Pexomenpammsax MCD-R P.679, MCD-R P.680, MCD-R P.681 u MCO-R P.682, cooTBeTCTBEHHO.
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IIpuiaoxenune 1

BBenenune

HpI/I MMPOCKTUPOBAHNN JIMHUNA 3eMIII-KOCMOC i1 CUCTEM CBA3U HeO6XO,Z[I/IMO YUUTBIBATL P SIBIICHUH.
B HCI/IOHI/I3I/IpOBaHHOI71 aTMOC(bepe OTU ABJICHUA CICOAYET YUYHTBIBATH Ha BCCX YaCTOTax, HO KPUTHUYECCKUMU
OHH CTAHOBATCA Ha 4aCTOTaX BBIIIC HpI/I6J'II/I3I/IT€J'IBHO 1 ITu u IIpY HU3KHUX YyTJIaX MECTa. K >Tum sBiaeHusIM
OTHOCATCA:

a)

b)

g)

h)

MOTJIONIEHHE B aTMOC(EpHBIX ra3ax; IOIJIOMIEHHE, paccesHHe U JemoJsIpu3alus 3a CueT
THOPOMETEOPOB (Kamesb BOABI M YaCTHIl JIbJa B OCaAKax, o0Nakax W T. [.); LIyM HM3IY4YEHHUS OT
HOTJIOLIAIOIICH Cpelbl; BCE ITH ABJIECHUSA OCOOCHHO 3aMETHBI HAa 4aCTOTaX BBILIEC MPUOIU3UTEIBHO
10 I'Tw;

IIOTEPU CHUTHANA U3-32 PACXOJUMOCTH JIydell aHTEHHBI 3¢MHOM CTAHIIMM, BBI3BAHHON HOPMAaJIbHOU
pedpaxuueii B atmocdepe;

yMeHbIlleHHe 3()()EKTHBHOIO YCHUJICHUS AHTCHHBI H3-3a (A30BOM JCKOPPEISIIIMA Ha amnepTrype
AQHTEHHBI, BEI3IBAEMON HEOTHOPOAHOCTSMH B CTPYKTYpE HHIEKCA pedpaKkuuy;

CpPaBHUTEJIBHO  MEMJICHHBICE  3aMHpaHdsi  HM3-3a  OTKJIOHEHHS  Jiyya,  BBI3BIBAEMOTO
KpyIMHOMAacITaOHBIMA U3MEHEHUSMH HHJIEKca pedpakiuu; Oosee OBICTpBIe 3aMUpaHus (MEpLaHUE)
U U3MEHEHHs YyIJla IPHUXOJa, BbI3bIBAEMbIC MEIKOMACIITAOHBIMH HM3MEHEHHMSIMU HHIEKCa
pedpaxmmm;

BO3MOKHBIE OTPaHUYEHHSI IIMPHUHBI I10JIOCHI YAaCTOT, BBI3BIBAEMbIC MHOIOKPATHBIM PACCESTHUEM HIIH
SBJICHHEM MHOTOJY4€BOCTH, 0COOEHHO B IM(POBBIX CUCTEMaX OOJIBIION EMKOCTH;

ocnabyieHe, BHI3bIBAEMOE MECTHON OKpY Karolled cpeaoi BOJIM3M Ha3eMHOW CTaHIMM (CTPOESHWUS,
JIEPEBBA U T. 11.);

KpaTKOCPOYHbIE M3MEHEHHsI OTHOIICHHUS YPOBHEH OCialJIeHHsI Ha 4acTOTaX JHMHUIM BBEpX U BHU3,
BJIMAIOLINE Ha TOYHOCTD aIaITUBHBIX CII0OCOO0B OOPHOBI C 3aMUPAHUSIMU;

JUIsT  HereocTalMoHapHbIX cnyTHUKOBBIX (HI'CO) cucrem BiusHHE HW3MEHEHHS yIja MecTa
HanpaBJICHUs Ha CITyTHUK.

SIBnenms, Kotopele Bo3HUKAIOT B MoHOC(hepe 3emmm (cMm. Pexomenmanmmto MCO-R P.531) moryt mmers
CYIIECTBEHHOE 3HaueHHe, O0COOCHHO Ha uactorax g0 1ITu. Jns ymobctBa B Tabmuue 1, Tae
paccMaTpHuBarOTCs BEIMYUHBI 0011ero coaepxanus 31eKkTpoHoB (TEC), 3Tu sBneHust ObUIN ONpee/iCHbI IS
gactot 0,1; 0,25; 0,5; 1; 3 m 10 I'T11. OTH IBJIEHNUS BKIIFOYAIOT:

)
k)

h

m)

Bpamenue @apanes: mpu pacnpoCTpaHEHHWU JIMHEWHO TONSIPU30BAaHHON BOJHBI B HOHOC(heEpe
IIPOUCXOIUT IIPOrPECCUBHOE BpaILCHUE ILUIOCKOCTH IOJSPU3ALIUHY;

JUCIIEPCUIO, KOTOpas NPUBOIUT K AuddepeHHpoBaHHOMY MO0 MIMPUHE TMOJIOCHI YacTOT
3aMa3AbIBAHUIO IIEPEJABAEMOI0 CUTHAIIA;

JOMNOJHUTCIIBHYIO 3aJC€PKKY BO BPECMCHU

HOHOC(EepHOE MepLaHue: Haauuue B HOHOC(epe HEOIHOPOAHOCTEH 3JIEKTPOHHOH IUIOTHOCTH
BBI3BIBACT pePpakTHBHYIO (OKYCHPOBKY WM Ae()OKYyCHPOBKY paJMOBOJIH W NPUBOJUT K
GuyKTyausaM amIUIMTYyIIbl, Ha3bIBaeMbIM MepuaHusMu. MoHocdepHOe MepLaHHe MaKCHMAaIbHO
BOJIM3M T€OMAarHUTHOTO SKBAaTOpa U MHUHUMAJIBHO Ha CPEIHMX IIUPOTAX. 30HBI MOJISIPHBIX CHSHUM
TaKXKe SBJIIOTCS peruoHaMu ¢ OonbiiuM MepuaHueM. CHIIbBHOE MepLaHHE paclpeleseHO I10
aMIUTUTy/I€ B COOTBETCTBMHM C 3aKOHOM Poanes, pacmpeneneHue ciaaboro MepUaHHsS TOYTH
JOTHOpPMaJIbHOE. OTH (QIYKTyalud YMEHBIIAIOTCS C YBEJIMYEHHEM 4YacTOThl M 3aBUCAT OT
FEOMETPUU TPACCHI, MECTOINOJOKEHUS, BPEMEHU TIO0Jd, COJHEYHOM AKTUBHOCTM U MECTHOTO
BpeMeHH. B Tabnuue 2 mpuBeneHbl NaHHbIE 0 TinyOouHe 3amupanuil aust OBY u YBY curnanos B
CPeIHUX IIUPOTaxX, TabJHIa cOCcTaBlIeHa Ha OCHOBaHMM MH(popMmauuu u3 Pexomenmanun MCO-R
P.531.

Kpome amrmumTyaabix ¢uiykTyanuidi HaOmomaroTcss Takke M (urykryamuu ¢asel. CrekTpaibHas
TIOTHOCTh (ha30BBIX (IyKTyarwii mpomopuuoHansha 1/f°, rae f— uactota ®ypbe (IyKTyarmii.
OTa cheKTpaibHas XapakTepHCTHKa MOJ00HAa TOW, YTO BO3HUKAET M3-3a APOKaHUS YaCTOTHI B
TEHEPaTOPax M MOXKET BBI3BATh CYLIECTBEHHOE yXY/IICHHE KAUECTBCHHBIX ITOKa3aTeIe IPUEMHOTO
000pyIOBaHUS.
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TABJINIIA 1

Ouenka” HOHOCPEPHBIX SIBJEHUI NP 0JHOCTOPOHHEM IPOXOKIEHHH CATHAJIA ¢ YIJIAMH MecTa nopsiaka 30°°

(3 Pexomenmaruu MCD-R P.531)

3aBucuMoOCTH
SIBenue 0T YACTOTHI 0,1ITu 0,25 05T 11T 3ITu 10T
Bpamenune ®@apanes 1/f? 30 obopoToB 4,8 obopora 1,2 o6opoTta 108° 12° 1,1°
3ameprKKa pacpoCTpaHCHHS 1/f? 25 MKC 4 MKC 1 MKC 0,25 mkc 0,028 Mkc 0,0025 mrc
Pedpaxumst 1/f? <1° <0,16° <24 <0,6’ <42 <0,36”
W3menenue HanpaBieHUs
npuxoza 1/f? 20 3,2 48” 127 1,327 0,127
(cpenHeKBaapPaTUIECKOE)
[Tornonienue (30HBI MOJISPHBIX 2 3 4
CUSHUIA H/TH TIOMIOCOB) =l/f 5 nb 0,8 nb 0,2 nb 0,05 nb 6x 10~ nb 5x 107" nb
[Tornomenue (cpennue 2 4
HIpOTE) 1/f <1 b <0,16 nb < 0,04 nb < 0,01 nb <0,001 nb <1x10" nb
Hucnepcus l/f3 0,4 mc/T' 0,026 c/T'n 0,0032 /T 0,0004 mc/T' 1,5% 107 ne/T 4x 107 me/T
Mepuanne'” CwM. Pexk. CwM. Pexk. Cwm. Pexk. CwM. Pexk. > 20 nb =10 nb =4 nb
MC3-R P.531 | MCD-R P.531 | MCD-R P.531 | MCD-R P.531 B pazmaxe B pazMaxe B pa3Maxe

BBICOKOM COJTHEYHOM aKTHBHOCTHIO.

Kk

Honocdepusbie BiusHU Ha yacToTax Beime 10 ' He3HAYUTETHHEL.

Ora onenka ocHosana Ha TEC = 10'® anexTponoB/M’, uT0 siBIsieTcs BhICOKMM 3HaueHneM TEC, BCTpeUarOmMMCs B HH3KHX IIHPOTAaX B JHEBHOE BPEMs C

" 3pauenns, HaGmoaeMble BOIH3M reOMarHUTHOTO SKBATOPA BO BPEMsi PAHHETO Beuepa (BPeMs MECTHOE) B MECSIIbl PABHOICHCTBUS MPH YCIOBUM GOJIBIIOrO

qucjia COJTHCUYHBIX ITATCH.
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TABJINIIA 2
Pacnpenesienue riyOuHbl 3aMUpPaHuii U3-3a HOHOCEPHOro MepLIaHUA HA cpeaHUX muportax (n1b)
Yacrora
IIpoueHT BpemMeHun (I'T)
(%)
0,1 0,2 0,5 1

1 59 1,5 0,2 0.1

0,5 9,3 2,3 0,4 0,1

0,2 16,6 42 0,7 0,2

0,1 25 6,2 1 0,3

B nacrosmem llpunoxeHnnn paccMaTpuBaeTCsl TOJIBKO BO3JecTBHE Tpomocdepbl Ha IOJIE3HBIM CUTHAI.
ACTEKTHI ToMeX 00CYX)IAI0TCs B OTACIBHBIX PekoMeHIausax:

- MTOMEXH MEKIy 3¢MHBIMH CTAHITUSIMH U Ha3eMHBIMU cTaHIUAMU (Pexomennarus MCD-R P.452);
— MTOMEXH OT KocMHuueckux craniui (Pexomengamus MCO-R P.619);

— B3aMHAas KOOpIUHAITKS 3eMHBIX cTaHiui (Pekomenmarus MCD-R P.1412).

O4eBHTHBIM HCKIIOYCHHEM SBIISIETCS ACTIONSAPU3AIMS TPACChl, KOTOpas, XOTS M PACCMATPUBACTCS C TOUYKH
3peHus] ToMeX (HampuMmep, MEXIy OPTOTOHAJIBHO IIOJIIPH30OBAHHBIMH I€pelaTINKaMH CHTHaja),
HETIOCPEIICTBEHHO OTHOCHUTCS K YXYANICHUSM TIPH PACIpPOCTPAHCHHH MPSMOTO CHTHAja COBIIAAoIIeiH
MOJISIPU3ALIHH.

Wudopmarust pa3MelieHa B COOTBETCTBUU € ITapaMeTpaMH JIMHUM CBSI3U, KOTOPBIE CIeyeT YUUThIBAaTh IPU
pearbHOM TUIAHHPOBAaHMH CHUCTEMBI, & HE B COOTBETCTBUU C (PM3MUYECKHMU SIBJICHUSMH, OKa3bIBAIOIIMMHU
pazHoro poja BozueHcTBUs. Ilo BO3MOXKHOCTH, TPUBEIECHBI MPOCTHIE METOABl IPOTHO3UPOBAHMUS,
OXBATbIBAIOLIME OONBLIYI0 YacTh CIlyyaeB MPAaKTUYECKOTO NPUMEHEHHs, BMeECTEe C YyKa3aHUSAMH
OTHOCHUTEIIPHO AMAIa30Ha MX ACHCTBHA. DTH CPaBHUTENIBHO IIPOCTHIE METOBI AAIOT yJOBIETBOPUTEIIbHbIE
pe3yabTaThl B OOJBIIMHCTBE CIIyYaeB MPAKTHUECKOTO MPUMEHEHUs, HECMOTPsI Ha CHIBHYIO H3MEHUYMBOCTH
(OT roga K rogy M OT IMyHKTa K MYHKTY) YCJIOBHH PacIpOCTPaHCHHS PaIHOBOJIH.

ITo Mepe BO3MOXKHOCTH, METObI POrHO3UPOBAHUS, MPUBOAUMBIE B HacToseM [IpuioxeHnu, NpoBePsIUCh
0 JaHHBIM W3MEpeHW wu3 OaHKa MaHHBIX 3-i lccnemoBaTenbCKOM KOMHUCCHH IO  PaJHOCBS3H
(cm. Pexomennaruio MC3-R P.311).

2 IloTepu npu pacnpocTpaHeHUM PAIHOBOJIH

ITotepr mnpu pacnpoCTpaHEHHH PAJUOBOJIH Ha Tpacce 3eMiIss-KOCMOC OTHOCHTENBHO TIOTEPh IIpH
pacmnpoCTpaHeHUH B CBOOOJHOM MPOCTPAHCTBE SIBIAIOTCS PE3yIBTATOM CYMMApHOTO JCUCTBHS Pa3iUIHBIX
MPUYKH, & UMCHHO:

- ocnabieHus B aTMOC(EpHBIX Ta3ax;
- ocitabieHus B TOXKIe, APYTHX Ocankax U o0jaKax;
- (OKYyCHPOBKH U 1€POKYCHPOBKH;

— YMCHBIICHUA KOS(i)q)I/IHI/IeHTa YCUICHHUA QaHTCHHBI BCJIICACTBUE HCKOI'CPCHTHOCTU BOJIHOBOI'O
¢ponTa;

- SIBIICHHI MEpUAaHUA U MHOT'OJTY4YEBOCTH;,

- oca0JIeHUs B ITECUYAHBIX U MBLIEBBIX 6ypHX.

KaxgoMy #3 3TuUX SBICHHH MPHCYIIM COOCTBEHHBIE XAapaKTEPUCTHKH B 3aBHUCHMOCTH OT 4YacTOTHI,
reorpauaeckoro moJoKeHus 1 yria Mecta. Kak mpaswmio, mpu yrimax mecta cBbitre 10° Tonbko ocinabienne
B ra3ax, ocia0ieHue B J0XK/e U 00J1lakax 1, BO3MOXKHO, MepliaHue OyayT 3HAUUTENbHBIMU, B 3aBUCUMOCTH OT
ycnoBuil pacnpoctpanenus. Jng HI'CO cucreM wu3MeHeHHE YyIJla MecTa [JOJDKHO YYMTHIBaThcs B
BBIYHCJICHHAX, KaK TIOKa3aHo B 1. 8.
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(B HCKOTOPLIX KIMMAaTUYCCKUX 30HAX CKOIUICHHC CHETa Ha MOBEPXHOCTU pe(l)J'ICKTOpOB nu 06quaTeJIeﬁ
AHTCHH MOXKET MNPUBCCTH K MIUTCIBHBIM II€pHUOoAdaM 3HAYUTCIIBHOI'O OCHa6HeHI/IH, KOTOpPOC MOXKCT
AOMHUHHUPOBATH AAXKC B TOAOBOM UMHTCIPAJIbHOM PACIIPCACIICHUN OCJ'Ia6J'IeHI/I$I.)

2.1 OciabueHue B aTMOCcepHBbIX razax

Ocnabnenne B arMoc(epHBIX TazaX, KOTOPOE LIEIWKOM BBI3BAHO SIBJICHUEM IOTJIOIICHHS, B OCHOBHOM
3aBHICHT OT YacTOTHI, YIJIa MECTa, BBHICOTHI HaJl YPOBHEM MOpS U IUIOTHOCTH BOSHBIX MapoB (aOCONOTHAS
BIaXHOCTh). Ha wactorax Hmxke 10 I'Tm um oOsraHO MOKHO TpeHeOpedb. Ha wactorax Beime 10 [T mo
MEpe MX YBEIHUCHHUS OCJIa0JICHUE CTAHOBHUTCS BCE 0OJiee BaXKHBIM (PAKTOPOM, OCOOCHHO JJISl HU3KHX YIJIOB
Mmecta. B [Ipunoxennu 1 k Pexomennammmu MCD-R P.676 npuBogutcst moiHbIi MeTox pacyeta ocinalbieHus
B razax, a B llpunoxenun 2 k Toii xe PexomeHmanmm — MeToll MpUOIMKEHHOTO pacueTa Ui 9acToT 0
350 I'T.

Ha 3amanHO#1 yacToTe BIMsSHIE KUCIOPO/ia Ha TOTJIONIEHHE B aTMOC(epe OTHOCHTENILHO OCTOSTHHO. OJHaKO
IUIOTHOCTBH BOJISIHBIX NMAPOB U MX BEPTUKAIBHBIM NPO(WIH TOBOJBHO M3MEHUYMBBL. OOBIYHO MaKCHMAIIbHOE
ocimabjieHne B Ta3aX BO3HMKAaeT B TEYCHHE CE30HA MaKCHMAJIBHOTO  KOJIMYECTBA  JIOXKICH
(cm. Pexomennaruio MC3-R P.836).

2.2 OcJ1a0J1eHNe B 0caJKax U 00J1aKax

2.2.1 IlporHo3upoBaHHe CTATHCTHK OCJa0JeHUs AJIs CPeJHero roaa

OOmumii MeTo T MPOTHO3UPOBAHMUS OCTA0ICHHS HAa HAKJIOHHOM Tpacce paclpoCTpaHeH s B 0CaaKax v o0makax
omucan B 1. 2.2.1.1.

Ecnu ecTs HanexHbIE AOJITOCPOYHBIEC CTATHCTHUECKUE NAHHBIE 00 YpOBHAX OclabJeHus, H3MEpPEHHBIE TIPU
yIJax MecTa U Ha 4acTore (MM 4acToTax), OTIIMYHBIX OT TeX, ISl KOTOPBIX TpeOyeTcsi COCTaBUTh IPOTHO3,
TO YacTO OKa3bIBACTCS NMPEAIOYTUTEIbHEE IPOU3BECTH NEPECUET ITUX AAHHBIX AJISI PACCMATPUBAEMBIX yIjia
MECTa M YacCTOTHI, YeM HCIIOJIb30BaTh OOIIMIT METO/ MPOrHO3UpOoBaHUA. PekoMeHayeMblif METOT YaCTOTHOTO
nepecuera onucad B m. 2.2.1.2.

Brnusinue pazHeceHHs MOXKHO OIIEHUTD C MOMOIIBIO METO/Ia, U3JI0KEHHOTO B 11. 2.2.4.

2.2.1.1 BbrunciieHue 0JITOCPOYHBIX CTATUCTHK OCJA0JIeHUSl B J0KI€ MO JAAHHBIM O TOYEYHOMH
HHTEHCUBHOCTH J0K/Is

Crnenytomias mpoleaypa MO3BOJISIET MOJYYHUTh OIEHKH JOJITOCPOYHBIX CTATHCTUYECKHX XapaKTePUCTHK
oclabieHusl B JOXJE€ Ha HAKIOHHOW Tpacce s 3aJaHHOTO MECTOMOJOXKEHUs Ha dactorax mo 55 I'T.
Heo0xoaumel clieAyronye napaMmeTpol:

Rpoi: ToUedHass WHTEHCHBHOCTh HOXAS B 3amanHoM myHKkTe mig 0,01% BpemeHun
YCPeIHEHHOTO roja (MM/4ac.);

hg:  BBICOTA 36MHOU CTaHITUH HAJ CPEITHUM YPOBHEM MOPS (KM);
0: yrox mecra (Tpamxychl);

(: IIUpOTa 3eMHOM CTaHIUH (TPagycChl);
f: uacrora (I'Tm);

R.: >ddexruBHbIi paguyc 3emmu (8500 xm).

Ecam MecTHBIC MaHHBIE O BBICOTE 36MHOHM CTaHIIMW HAJIl CPEAHEM yPOBHEM MOpPS OTCYTCTBYIOT, €€ MOYKHO
OILICHUTH C MOMOIIBIO KapT TOMOrpaduueckoi BEICOTHI, IpUBEACHHBIX B Pexomenmaruun MCO-R P.1511.

FCOMeTpI/I‘leCKI/Ie MOCTPOCHUA NPCACTABJICHBI HA PHUC. 1.
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PUCYHOK 1

CxemaTnueckoe npeacTaBjICHUuEe TPACCHI 3emasi-kocMoc ¢ YKazaHueM
HCXOAHBIX MapaMeTPOB JI Mpouecca NPpOorHo3upoBaHus ocJiadeHnst

Lg

OcaJIKi B BUJIE 3aMEP3IINX YaCTHUIL

BBICOTA CJIOS JOJKASA

KUAKUE OCAIKH 0618-01
Tpacca 3emMis-KoCMOC

gow>

Oman 1: BBMHUCINTE BHICOTY CIOS JOXKIA, /iz, Kak gaHo B Pexomenmannn MCO-R P.839.

Oman 2: Jlnsg 6 = 5° paccuntars JUIMHY HAKIIOHHOHN TPacchl, L, HUXKe BBICOTHI CIIOSI IO/ TIO CIIeIyIoIien
dhopmyre:

h, —h
_ M KM. (1)
sin6
s © < 5° ucnons3yercs chaenyromias Gopmya:
2(hp —h
5 = (hg = hy) 7 KM . (2)
sin’ 0 +w +5sin0

e

Ecmu hg — hy, MeHBIIE WM paBHO HYJIIO, TO MPOTHO3HPYEMOE OCIabJIeHNEe B JOXKIE IS JII000TO IPOIIeHTa
BpPEMEHH PAaBHO HYIIIO, U CIIEIYIOIIUE ITAITBI HE TPEOYIOTCSL.

Oman 3: BBIUUCIHUTE TOPU30HTAIBHYO MPOCKIHIO, L, JITUHBI HAKIIOHHO TPACChI, UCTIONB3YIOT (hopMyITy:
Le=LscosB KM. 3)

Oman 4. OnpenenuTs HHTEHCUBHOCTb NOXKIS, Roo1, npeBpimaemyo mis 0,01% BpeMeHn ycpenHeHHOTro
roga (mpu BpeMEeHH WHTerpupoBaHMs — 1 MuH.). Ecnm Takyro MONTOCPOYHYIO CTaTHCTHKY HEJb3s
MOYEPITHYTh W3 MECTHBIX WMCTOYHUKOB, TO OIICHKY MHTCHCHBHOCTH MOXXHO IOJYYHUTH C ITOMOIIBI0 KapT
JOKAEBBIX KIMMAaTUYECKUX 30H, puBeleHHbIX B PexoMenaannn MCO-R P.837. Eciu Ry paBHa HyIIO, TO
MIPOTHO3UPYEMOE 3aTyXaHHe B JOXKJIe PABHO HYIIO JUIS JIFOOOTO MPOIEHTa BPEMEHH, U CIISAYIOIINE ITAITbl He
TpeOyIoTCS.

Oman 5: BBUUCIAT, TIOTOHHOE OcCNabIeHwe, 7Yg, HWCIONB3YS YaCTOTHO-3aBUCHUMBIE KO3(QPHUIIMEHTHI,
npuBeneHHble B Pexomennarun MCO-R P.838, 1 MHTEHCUBHOCTB JOXAS, R o1, ONpeNeNIeHHyI0 Ha JTtare 4,
WCIIOJIB3YS BBIPAKEHUE:

'YR =k (R()’Ol)oL Z[B/KM (4)
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Oman 6: Bpraucauth ko3P GHUIIMEHT 0CIadIeHns 0 TOPU30HTAIIH, 7.1, 111 0,01% Bpemenn:
) ,015 B

1

Foor = ; . (5)
140,78 [Fo e o351 )
f
Oman 7: Beraucauts K03(QGUIHEHT MOJCTPORKH 110 BEPTHKAIH, V01, 47151 0,01% BpemeHu:
-1 hR B hv
{=tan | — TPaIycCHI.
Lg 1o
Lg v,
Host € > 6, LR:ﬂ KM .
cos 0
(hR - hs)
B npotuBHOM cityuae Ly =——— KM .
sin 0
Ecmu | @ | <36°, TO X=36-]0] Ipagychl.
B npoTtuBHOM cityuae x=0 rpagycsl.
1
Voo = \/7
L
1+ sin 0 | 31(1—e ) NERTR 45
Oman 8: DddexTuBHAS qITMHA TPACCHI COCTABIIACT:
LE = LR Vo,01 KM. (6)

Oman 9: llporHosupyemoe 3HadeHHE ociabiieHus, npeseimaemoe B Teuenne 0,01% BpemeHH cpemHero
rofia, OnpeAessieTcs 1Mo cieayomei hopmye:
Aoo1 =Yr L ab. (7)

Oman 10: Ornenka ocnabieHHs, MPEBBIIIAEMOT0 JJIs JAPYTUX IMPOLEHTOB BPEMEHH CPEIHEr0 roja B
muarrazone ot 0,001% mo 5%, onpenensercs mo 3HaueHuto ocnabnerus 0,01% BpeMeHu cpeaHero roaa:

Ecmu p 2 1% wiu | @ | 2 36°: B=0.
Ecmup<1%u|@|<36°u0225%  B=-0,005(¢]36).
B nporuBHOM cityyae: B=-0,005( ¢ |—36)+ 1,8 —4,25 sin 6.

~(0,655+0,033 In(p) ~ 0,045 In(4y 1) ~B(1- p)sin 6)
j nb. (8)

p
A, =4y 0| —
P 0,01(0’01

OTOT METOJ TMO3BOJISIET TMOJYYHTh OICHKY JIOJTOCPOYHBIX CTATUCTHUYSCKUX ITApaMETpPOB OcialbicHHS B
noxnae. Ilpum cpaBHEHWM W3MEPEHHBIX CTATUCTHYECKUX I1apaMeTpOB C NpPEICKa3aHHBIMH HEOOXOIMMO
YYUTBHIBATh, YTO OT T0JIa K TOJy CTaTUCTHKA MOKICH BapbUpyeTcs 3HAUMTENbHO (cM. Pexomennmarmio MCO-R
P.678).

2.2.1.2 IlepecueT J0JIrOCPOYHBIX CTATUCTUK OCJA0ICHHUS B J0X/Ae PU U3MEHEHUM MOJISIPU3ALUM U
YacTOThI

Meroa mNpOrHO3UPOBAHMS, ONUCAHHBIA B 1. 2.2.1.1, MOXET UCHONB30BaThCS HJsl HUCCIECIO0BAHUS
3aBUCUMOCTH CTaTHUCTHYCCKHX TapaMETPOB OCIA0JICHHS OT yria MeCTa W YacTOTHI W, CIIEIOBATEIBHO,
SIBJIACTCS TIOJIC3HBIM MHCTPYMEHTOM JIJIs TIepecueTa 0cIa0IeHUs B COOTBETCTBHH C 3TUMU ITapaMeTpaMH.
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Ecnmn wmMerorcs mOoCTOBEpHBIE MaHHBIE HM3MEpPEHHWA oOclnableHWs Ha OJHOM YacToTe, TO C IIOMOIIBIO
CIIeYIOIIEH 3MITUPUUCCKON (OPMYJIBI, IPSIMO 3aJarOIIEH OTHOIIEHHE YPOBHEH ocialieHus Kak (yHKIHIO
4acTOTHI U OCHA0JICHUS, MOYKHO OCYIIECTBUTH MEPECUET YaCTOTHI JUIA TOH XK€ TPACCHI B IMOJIOCE YacTOT OT 7
0o 55T

Az = Al ((Pz /(pl )I_H(%%’Al) > )
rac.:
f2
= 10a
o(f) 1077 (10a)
H(9,,0,,4) =1,12x107 (9, /9)"° (¢,4) " . (10b)

A\ 1 Ay — paBHOBEPOSATHOCTHBIC 3HAYCHHS JIOTIOJIHUTEIILHOTO OCJIa0JICHUs B IO e Ha yacTtoTax fi u fr (['Tr),
COOTBETCTBEHHO.

Korga 310 npuMeHuMo, IpearnodTeHue clieyeT OTAATh IepecdeTy 4acTOThl Ha OCHOBE HalleKHBIX JaHHBIX
00 ociiabiieHnu, a He MeTo/IaM MPOTHO3UPOBAHUS, UCXO/IS U3 TAaHHBIX 00 MHTEHCUBHOCTHU JOKICH.

Korga tpeOyetcst mponsBecTH nepecyer Ha ApYrol BUA MOJIIPU3ALUH, TO 1IeJIecO00pa3HO HEMOCPEACTBEHHO
HCTIONB30BaTh MapaMeTpsl k u O, npuBeneHHble B Pekomengannn MCO-R P.838. Ot mapamerps! ciryxat
TaKXXe PagroOMETEOPOIOTHIECKOM OCHOBOM [UIs IIepecyeTa 4acTOTHI.

2.2.2  Ce30HHbIE M3MEHEHUS] — HAUXYAIINIA MecsL

[Ipu nmaHUpPOBaHNH CHCTEM YacTo TPeOyeTCs 3HATh BEJMYHMHY OCTaOJEeHUs, PEBBIIIAEMOr0 sl MPOICHTa
BpEMEHH, p,, HAUXyALIET0 Mecsua. J[ns OueHKHM BeTUYMHBI OCIa0JICHHs, NPEBBIIIAEMOIO B TEUYCHHE
3aIaHHOT'O IIPOLIEHTA BPEMEHU HAUXYALIEr0 MECALA, UCIIONIb3YETCs CIEAYIOIas IpoLeaypa.

Oman I: OnpenenuTs NPOLEHT BPEMEHH TO/a, p, COOTBETCTBYIOIIUHI 3alaHHOMY MPOLIEHTY BPEMEHU
HauXyJALero Mecsua, p,, UCHOIb3ys ypaBHEHHE, ykazaHHoe B Pekomennmanun MCO-R P.841, u npumenss
1r000# U3 MpeANuCcaHHbIX B 3TOM PexoMenmanun cnoco00B KOPPEKTUPOBKH p.

Oman 2: st paccMaTpuBaeMOM TpacChl OMPENCTUTh BEIMIUHY ociadnenus, A (1b), mpeBbImaeMyto
B TEUEHHE PE3YJIbTUPYIOLIETO [OJJOBOTO MPOILIEHTa BPEMEHH, p, 10 METOY, OMMCaHHOMY B 1. 2.2.1.1, umu ¢
MOMOIBI0 W3MEPEHHBIX MM TEPECYHTAHHBIX IO YacTOTE CTATUCTUYECKMX HNaHHBIX 00 ociabieHuu.
[Tommydennoe 3HaueHue A U OyneT OIEHKOW BETWYMHBI OCHaOJeHHS, MPEBBIIIAEMOT0 B TeUEHHE MPOIEHTa
BpPEMEHH, p,,, HANXYIIIETO MECSIIA.

B Pexomenmammu MC3-R  P.678 mnpuBomsTcs KpHBBIE, WIIIOCTPUPYIOIIME OTKIOHEHUE 3HAYEHHUU
HWHTEPBAJIOB BPEeMEHH MPEBBILICHUS 151 HANXY/IIIEr0 MECsIa OT UX CPEIHET0 3HAYCHHUSL.

2.2.3 H3MeHYHMBOCTH CTATHCTHYECKHMX JAHHBIX B IPOCTPAHCTBE U BPeMEHU

Pacnipenenenus BenuuuH OCia0iieHUs B OCajJKaX, M3MEPEHHBIX Ha OJHOM M TOW ke Tpacce, IpU TeX Ke
4acTOTE U MOJIAPU3ALMH, MOTYT 3aMETHO U3MEHSThCS OT roja k roja. B mpeaenax 0,001%—0,1% BpeMenu
rojila BEIMYMHBI OCiTabiaeHUs npu (GUKCHPOBAHHOM YPOBHE BEPOSTHOCTH HM3MEHSIOTCS, KaK ITOKAa3bIBAIOT
HaOmozeHus, Oonee dyem Ha 20% (CpemHeKBaIpaTH4YecKoe 3HadyeHWe). [Ipu HCIOJIb30BaHUU MOJCIeH
MIPOTHO3UPOBAHUS WM TepecueTa OCIa0IeHUs, MPEJACTaBIeHHBIX B 1. 2.2.1, s mepecdyera pe3ylbTaToB
HaOIOICHH, TTOTYYEHHBIX U TOTO WJIM WHOTO MECTOIOJIOKEHUS, B IENSIX OLEHKH JAPYTOW TPacChl B TOM
K€ MECTOIOJIOKCHUH, M3MEHEHUS YBEIIMIUBAIOTCS Oojiee yeM Ha 25% (cpeIHEeKBaIpaTUIHOE 3HAUYCHUE ).

2.2.4 IlpocTpaHCTBEHHOE pa3HeceHHe

[InoTHBIE Ovaru noas, 00yciaaBIUBaromKe OOJbIINE 3HAYCHUS 3aTyXaHHUs Ha JIMHUK 3eMJIIsI-KOCMOC, 9acTo
HMEIOT FOPU30HTAIbHBIE Pa3MeEphl, HE IPEBBILIAIONINE HECKOIBKO KUIOMETpoB. CHCTEMbl, OCHOBaHHbIE Ha
pasHeceHNH, CIIOCOOHBIC TIEpeHanpaBUTh TpadUK Ha AIbTEpHATHBHBIC 3€MHBIC CTAHIMH WM HMEIOIINe
JOCTYN K CIYTHHKY, O0OJajzaromeMy MAOIOJHUTEIbHBIMH pecypcaMd Ha OOpTy Al BPEMEHHOIo
pacipeziesieHusi, MOTYT 3HAuUTENIbHO IIOBBICUTH HAJEKHOCTh cuUCTeMbl. CHCTEMBI, OCHOBaHHbIE Ha
NPOCTPAHCTBEHHOM Pa3HECEHUH, OTHOCSITCS K KaTerOpuH cOanaHCHPOBAaHHBIX, €CIIM MOPOTOBBIC 3HAUYCHHUS
3aTyXaHus Ha JBYX JIMHUSAX PaBHBL, U HEe cOANaHCUPOBAaHHBIX, €CIM TOPOTOBBIC 3HAUCHHS 3aTyXaHUs Ha JBYX
JUHUAX He oauHakoBbl. Ha gacrorax Beime 20 I'T' yXyamieHue kadecTBa TPAcchl, BEI3BAHHOE NPUYNHAMH,
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OTJIMYHBIMH OT JOXAA, TAKXKEC MOXCT IIOBJIMATH Ha Kad€CTBO q)yHKLII/IOHI/IPOBaHI/ISI B YCJIOBHUAX
IIPOCTPAaHCTBCHHOI'O PA3HCCCHUA.

CYH_IGCTByeT ABC MOJICJIM TPOTHO3UPOBAHUA NPOCTPAHCTBCHHOI'O PA3HCCCHUA:

- METOJI IIPOTHO3UPOBAHUS, OTMIMCAHHBIHN B 11. 2.2.4.1, KOTOPBIN MpUMEHSETCS K HeCOTaHCHPOBAHHBIM
u cOaJaHCUPOBAaHHBIM CHUCTEMaM W PACCUUTHIBACT CYMMAapHYIO BEPOSTHOCTH IPEBBIIICHUS
MOPOTOBBIX 3HAYCHUIT 3aTyXaHHS; U

- METO/I TPOTHO3UPOBAHUS, ONUCAHHBIA B 1. 2.2.4.2, KOTOPBIA NPUMEHSETCA K cOallaHCUPOBAaHHBIM
cucTteMaM, padOoTarOIMM Ha KOPOTKUX PACCTOSHUSIX, M PACCUUTHIBACT KOAPPHULIUECHT yCUICHUS TIPH
IprueMe Ha pa3sHEeCEHHbIC AHTCHHBI.

Meton NpOTHO3UPOBAaHWS, ONUCaHHBIM B 1.2.2.4.1, saBnsgercs Hauboiee TOYHBIM U Oonee
NPENNOYTUTENbHBIM.  YTIPOLIEHHBIH METOJ TMPOTHO3UPOBAHMS, ONMCAHHBIA B 1. 2.2.4.2, MOXeT
HCTIOJIb30BaThCS ISl IPOCTPAHCTBEHHOIO pa3HOca Ha paccTosHUM MeHee 20 KM; OHAKO 3TOT METOA MEHee
TOYEH.

2.24.1 IIporno3upoBaHue BePOATHOCTH HAPYIIEHHUS CBSI3U U3-3a 0CJIa0JIeHUs B I0:KI€e B YCIOBHUSAX
NMPOCTPAHCTBEHHOT0 Pa3HECeHUs!

3TOT MeTo] MPOTHO3UPOBAHUS pa3HECEHUsI MpEAIoiaraeT JorapugMUIeckd HOPMAaIbHOE paclpeleieHue
WHTEHCUBHOCTH JIOKSI U OCTIA0JICHUSI B JTOXKJIC.

DTOT MeToJ| IO3BOJISIET MPOTHO3UPOBATH P (A1 > a4, 2(12), CyMMapHYyI0 BeposATHOCTh (%) Toro, 4rto

ociabJicHHe Ha Tpacce MO HANPaBJICHUIO K IUIOMIAJKE Pa3MEIICHUs MEePBOM CTAHIMW BBIINIE, YeM dj, a
ocnmabieHre Ha Tpacce IO HAMpaBIEHWIO K IUIONIAIKE pa3MEIIeHHWs BTOPOW CTAaHIMU BHINIE, YEM ds.

P (A1 za,4, 2 az) MOJTy4YaeTCsl B Pe3yJIbTaTe yMHOKEHHUS ABYX CYMMapHBIX BEPOSTHOCTEM:

r

1) P. — cymmapHasi BEpOSITHOCTB TOTO, YTO B MECTaX PACMOJIOKEHHMS TUIOMIA0K 00SHX CTAaHIMl HIeT
JOXKIb; U
2) P, — ycnoBHas cymMapHasi BEpOSTHOCTh TOTO, UTO OCIA0JIEHUS HMPEBBICAT, COOTBETCTBEHHO, d| U

@y, C YY€TOM TOTO, B MECTAX PACIOJIOKEHHUSI IIONIAIOK 00CHX CTAHIIUH UIET NOXK/Ib; T. €.
P, (4,2 ay, A> 2 a) =100 X P, X P,%. (1)

OTH BEpOSTHOCTH BBIPAKAIOTCS Kak:

o0 oo 2 2
p—— 1 j Jexp| - & 2010 47 gy (12)
R R

' 2m\1-p; R, P 2(1_93)

rac:

p, =0,7exp(—d/60)+0,3exp[—(d /700)*] (13)
)51
1 R T al =2p,aa, +a;
P, =T .[ I exp| — > da,da,, (14)
2n\l1_pa Ina-m,, Ina,-m,, 2(l_pa)
Oln 4 Oln 4y

rae:

p, =0,94exp(—d/30)+ 0,06exp[— (d/500)2] (15)

u P, u P, — TONIOJTHAUTEIHHBIE IBYMEPHBIE HOPMAJIbHBIE PACTIPEICTICHHS.



10 Pex. MCJ-R P.618-10

[Tapamerp d mpencraBiser coOOW pa3HOC MEXAY IBYMS IDIOMIANKAMHA DPa3MEMIEHUs] CTaHIHA (KM).
IToporoBsiMu 3HaueHUsIMU R| U R, ABISIOTCS PELLICHHUS:

: 17 2
P/ =100x Q(R, )=100x exp| —— |dr, 16
k Q( k) \/EI‘!- p 2 ( )
T. €
B Pram
=07 f@T : (17)
rie:

R,: moporoBoe 3HaYeHME MJIA k-1 MIIOMAAKY Pa3MEILEHHUs CTAHIIUH, COOTBETCTBEHHO;

rain
P :  BepostHOCTH HOXKAA (%);

(Q:  JONOJHUTEIHHOE HOPMAIILHOE pacipeliclicHue; a

Q':  obpaTHOE IONMOTHHTENTEHOE HOPMATIBHOE PACTIPEIETICHHE;

P/™: 1Is KOHKPETHOTO MECTOIOJOXCHHS MOXKHO IOTyYHTh, HCXOIs H3 Orama 3

[Mpunoxenus 1 Pexomennmarun MCD-R P.837, ¢ ucnonp3oBaHMEM JIMOO MECTHBIX
JTAHHBIX, JTHOO KapT HHTEHCUBHOCTH ITOXKIEBBIX ocaakoB MCD-R.

3HAYCHUA NIAPAMETPOB MMy, 4 My 4, 5Oy 4 1 Ol 4, OPEACTAIOTCS TyTEM noabopa ociaabieHus B JOKAE IS

KaKIIOM OTIENBHON TIOMAAKA Pa3MEIIECHUsI CTAaHITUU A;, B 3aBUCHMOCTH OT BEPOSITHOCTH COOBITHS P;, IS
Jlorapu(MUYECKU HOPMAJIBHOTO PACIPEICICHUS:

. (Ind4;, —m
P =PkramQ 4 In 4; ) (]8)
GlnA,.

Ot nmapamMeTpbl MOTYT OBITE IMOJTYYCHBI MJII KaXAOTO OTACIBHOI'O MECTOIOJIOXKCHHA WIN MOXKCT
HCIOIB30BaThECA TH000€ OTACIBbHO B3ATOC MCCTOIIOJIOXKCHHC. Ocnabneuue B JOXKIAC B 3aBUCHUMOCTH OT
FO,Z[OBOfI BCPOATHOCTH COOBITHSI MOKET OBITH CIIPOTHO3UPOBAHO C HCIIOJIB30BAHHUEM METOAA, OIIMCAHHOI'O B
m 2.2.1.1.

JIa KaXKI0M TUTOIIAIKK Pa3MEICHHUS CTAHIUH JIOrapu(pMUIECKU HOPMAJILHBIN TTOI00P OCIa0ICHUS B JOXK/IC
B 3aBUCHMOCTH OT BEPOSTHOCTH COOBITHS IPOU3BOAUTCS CICIYIONIMM 00pa3oM:

Oman I: Onpenensiercst P, (B % BpeMeHH), BEpOSATHOCTD IO/ Ha k-ii Tpacce.

Oman 2: Ctpoutcst MHOXeCTBO Tap [Py, 4;], tie P; (B % BpeMeHH) — BEpOSTHOCTH MPEBBIIIECHIS OCITa0IeHUS
A4; (ub), tme P; < Pkmm . KonkperHsle 3HaueHMs P; JOOMKHBI YUYMTBIBaTh JMANa3oH BEPOSATHOCTH,
MIPEICTaBISIONINI HHTEpEC; BMECTE C TeM, TpeajaracMbiM HabopoM TporueHToB BpeMenu siBisieTcst 0,01%,
0,02%, 0,03%, 0,05%, 0,1%, 0,2%, 0,3%, 0,5%, 1%, 2%, 3%, 5% u 10%, npu ycnosuu, uto P; < Pkm"".

Dman 3: MHoxectBo map [P;, A;] npeoGpasossiBacres B| O P’“’” ,In4, |,
k

rac:

t2

je 24r.

Q(m
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Oman 4: Onpenensiorcs NepeMeHHbIe My 4. ¥ Olp 4, MyTeM 10100pa METOIOM HAMMCHBIINX KBAJPATOB
h
rain

y

KBAaJpaToB  MOXKHO  OCYLIECTBUTb, MCIOJb3ys  MOATAlHYyIO  MpOLENypy U  anlpoKCUMAalUH

JIOTIOJTHUTENILHOTO ~ MHTETPAIbHOTO — Paclpe/eNieHHsT TOCPEACTBOM  JIOTapU(MUUCCKH  HOPMAIBLHOTO
JIOTIOJTHUTEIBHOTO WHTETPAILHOTO pacipeaeneHus, onucanaoro B Pexomernanimn MC3-R P.1057.

TakuM 00pasoM, 4ToObI: Ind, =Gy, Q_1 + My A Beex i TlogGop METoZOM HaMMEHBIINX

C mnpumeHeHueM »3Toro wmeroaa mporHosupoanuss B MATLAB wu cceuikoil Ha ammpokcHMaIfio
JIOTIOJTHUTENTLHBIM JIByMEPHBIM HOPMAJIBHBIM pacrpeaeiiCHHeM MOKHO 03HAKOMUThCS Ha BeO-caiite MCO-R,
NoCBALIEHHOM 3-i1 MccnenoBaTenbCkoil KOMUCCHH 1O PaIUOCBSI3H.

2.2.4.2 KosdduumenT ycusnenusi npu npueMe Ha pasHeceHHbIe AHTEHHbI

Xotst Ooree TPEANMOYTUTENBHBIM SBISETCS METOJA MPOTHO3UPOBAHUS, OMUCAaHHBIA B 1. 2.2.4.1, MOXHO
HCIIONIB30BaTh W AJIbTEPHATUBHBIN YIPOIICHHBIA METO, I TOTO YTOOBI CIIPOTHO3UPOBATH KOIPHHUITHEHT
YCWJICHMSI TIPU MIPUEME Ha pa3HeceHHbIe aHTeHHBI G (nb) Mexay mapaMu IUIONaoK pa3MeIeHUs] CTaHIIUM,
HCTIONB3YST SMIUPUIECKOE BBIPAKEHHE, KOTOPOE MPHUBOAUTCS HIDKE. JTOT albTEPHATHBHBIA METOJ MOXKET
HCIIONIB30BATRCS I pa3HOCa IUTOMIAJ0K pa3sMEIIeHUs CTaHIINK Ha pacctosHud MeHee 20 kM. [[s pacuera
KO3 QUITMCHTA YCUICHHS TTPH MTPHEME Ha pa3HECCHHBIC aHTEHHBI TPEOYIOTCS CIICAYIONIUE TapaMeTphl:

d: TpPOCTPaHCTBEHHBIH pa3HOC (KM) MEXIY OBYMS IMyHKTaMU;
ocnalieHue Ha Tpacce IpU IpueMe B OJHOM ITyHKTe (1b);

A:

f: uacrora (ITm);
0: yrom mecrta Tpacchl (Tpamychl);
(i

yron (rpaxmycel), oOpa3oBaHHBIM 0a30BOM JHMHHEH MEXAYy IIyHKTaMH HOpUeMa H
a3UMYyTaJbHBIM HAIpPaBJIEHUEM TpacChl pPAaCHpPOCTPAHEHMs, BBHIOPAHHBIA Tak, YTO
v <90°.

Oman 1: BBMUCIUTH COCTABISIONIYI0 KOY((MUIMEHTa YCUIICHUS 3a CYET MPOCTPAHCTBEHHOTO pa3HECEHHUS C
MTOMOILBIO POPMYJIBL:

Gy=a(l—ebd), (19)
rue:
a=0784-1,94 (1 —e ™%,
b=0,59 (1 - '),

Oman 2: BEYUCIUTH YaCTOTHO-3aBUCUMYIO COCTABIISIOILYO KO3 PHULIMEHTa YCUICHHUS:

G, = o 0025/ (20)
Oman 3: BBMHACIUTEL COCTABISIONIYIO KO DHUITMCHTA YCHUIICHHS, 3aBUCSTITYIO OT yTila MECTa:
Ge=1+0,006 0. 2n
Oman 4: BeMUCIUTH COCTABISIONIYIO KOXQQHUIMEHTA YCHICHHS, 3aBUCAIIYIO OT 0a30BOM JIMHUU:
Gy=1+0,002 y. (22)

Oman 5. BBIUUCIUTE Pe3yIbTUPYIOMUI KOA((UITUEHT YCUIICHHUS MPU MPUEME Ha Pa3HECEHHBIC aHTCHHBI
Kak IPOU3BEIACHUE:

G= Gd : Gf‘ Ge ' G\Il ab. (23)



12 Pex. MCJ-R P.618-10

2.2.5 XapakTepuCTHKHU SIBJeHMIi, CBI3aHHBIX C BbINIaJIeCHHEM 0CAIKOB

2.2.5.1  J1auMTeabHOCTh OTAEIbHBIX 3aMUPaHU

PacnpeneneHns IIUTEIBPHOCTH 3aMHpPAHMM M3-3a JOXKAS, TNPEBBIIAOIIMX 3aJaHHBIA  yPOBEHB
ocla0yieHHs, NIPAaKTU4YECKH TMOAYMHSAIOTCS JIOTapu(pMHUUYECKHM HOPMAJbHOMY 3aKOHY. MenuaHHbIE
3HAYCHHUsI COCTABIISIIOT MPUMEPHO HECKOJIbKO MUHYT. Jlyis 3HadueHud riyOouHbl 3amMupanuii menee 20 nb
pe3ynbTaThl OONBIIMHCTBA U3MEPEHUI HE MOKa3alu CKOJBKO-HUOYIb 3HAYUTENBHON 3aBUCUMOCTH 3TUX
pacnpeneneHuii oT IIyOMHBI 3aMHMpaHuil. DTO O3HA4aeT, YTO U3 OOJIBLIETO KOJIMYECTBA OTIEIbHBIX
3aMUpaHuil, UMEIHUX O0oJjiee WM MEeHee OJMHAKOBBIE pacIpeieNeHHs IJIUTENbHOCTH 3aMUpaHui,
noyiyqaercss OOJNbIIMK TMPOLEHT OOIIer0o BpPEeMEHH 3aMHpaHui, HaOJIonaeMbIX Npu OoJiee HHU3KHX
3HAYCHUSAX TIyOMHBI 3aMUpaHUil Wi Ha Oojee BBHICOKMX dacToTax. CylIecTBEHHBIE OTKJIOHEHHS OT
JorapuMHUUECK HOPMAIbHOTO 3aKOHa pachpeleleHHs] MOTYT BO3HHUKHYTH TPH JUTUTEIbHOCTH
3aMUpaHuil TNPUMEpPHO MEHEE MNOJMHUHYTHI. JUINTENTBHOCTh 3aMHpPAaHMM 3aJaHHOTO YPOBHA HMEET
TEHJICHIIUIO YBEIUYNBATHCS IIPH YMEHBIIEHUH YIjla MECTa.

IIpn nnmanwpoBaHumM coenWHEHWH B mmdpoBoil cetm ¢ mHTerpamueit ciayx6 (ILJCUC) depe3 cmyTHHK
HEOOXOJIUMBI JIaHHBIE O BKJajJe B OOIIee BpeMs 3aMHpPaHMA TEX IIPOLECCOB OCIa0JICHMUS,
MIPOJIOIKUTEIHHOCTh KOTOPHIX MeHbIle 10 ¢c. DTO, B 4aCTHOCTH, OTHOCUTCS K YPOBHIO OCIIa0JCHUS,
COOTBETCTBYIOIIEMY TIIOPOTOBOMY 3HA4YEHHIO HapYIIEHHWS CBA3W, KOTJa TPOIECCHl OCIabIeHus
JUTUTENBHOCTBIO Oosiee 10 ¢ MPUBOMAT K HETOTOBHOCTU CHUCTEMBI, TOT/Ia KaK MEHEE IPOJ0JDKUTEIbHbBIC
MPOIIECCHl  BIUSIOT HAa  KAa4ecTBO  pabOThI  CHCTEMBI, HE  Hapymas e¢ TOTOBHOCTH
(cm. Pexomengamuio MCO-R  S.579). CymiecTBytomue qaHHBIE MOKa3bIBAIOT, YTO B OOJBIINHCTBE
CIydaeB MHTEPBaJ BPEMEHH IMPEBLHIIICHUS B T€UEHHE MEepHoa TOTOBHOCTH cocTaBiseT oT 2% mo 10%
obmero BpeMeHH TnpeBbimeHHsS. OIHAKO TpPW HU3KHUX VYIIIaX MeCcTa, KOrJa KpaTKOBPEMCHHBIE
(bmyKTyanuu curHana, BRI3BaHHBIE TPOMOC(HEPHBIM MEPIIaHUEM, CTAHOBATCS CTATHCTHYECKH 3HAYUMBIMH,
BO3MOJKHBI CUTYyaIliH, IPH KOTOPBHIX BPeMsI MPEBHINIEHNS B T€UCHHUE MepHOJa TOTOBHOCTH 3HAYUTEIHHO
OoJibllie, 4YeM Il Tpacc 3eMIII-KOCMOC ¢ 00jiee BRHICOKUMH YIJIaMHU MECTa.

2.2.5.2 CkopocTu u3MeHeHHs YPOBHeii ocjiadjienusi (MHTEHCHBHOCTH 3aMHPAHUIA)

OOmienpu3HaHo, YTO pacHpeneseHUs] IMOJIOKUTEIbHBIX W OTPULATENbHBIX 3HAYEHUH HHTEHCUBHOCTH
3aMUpaHUi TOAYMHSAIOTCS JIOTapu(MUUECKH HOPMAaJbHOMY 3aKOHY M BeChbMa CXOXH. 3aBHCHMOCTh
WHTEHCUBHOCTH 3aMHPaHU OT UX [TyOMHBI HE YCTaHOBIICHA.

2.2.53 Koppeasinusa MrHOBeHHBIX 3HAYEHUIT 0cJIa0IeHN HA PA3JINYHBIX YaCTOTaX

Jannaple 00 OTHOIICHHM MIHOBEHHBIX 3HAYCHHHA 3aMHpaHUN B JIOXKJIE HA PA3IUYHBIX YacTOTax
MIPEJCTABIIAIOT HMHTEPEC JUIsl Pa3sHOOOPa3HBIX aJalTHBHBIX CIHOCOOOB OOphOBI C 3aMupaHusMu. bBbuIO
YCTAHOBJICHO, YTO KOA(P(GUIMEHT YaCTOTHOrO IepecdeTa pacmpeaessieTcss Mo  JiorapupMUUECKU
HOPMAaJIbHOMY 3aKOHY M 3aBHUCHT OT THIIA W TEMIIepaTrypbl JOXAd. /laHHbIE HM3MEpEeHUI MOKa3bIBAIOT, YTO
KpPaTKOBPEMCHHBLIC Bapualvid OTHOMICHUA ypOBHCﬁ OCHa6HCHI/I$I MOTyT GBITB 3HAYUTCIBbHBIMH, U
MIPEIIOJIAraeTCsl, YTO OHU YBEIMYUBAIOTCS MIPH YMCHBIIICHUH yTiia MECTa.

2.3 ¢ PexThI pacnpocTpaHeHUS B YCIOBUSIX SICHOTO Heba

B ornmume or aTMocdepHOro INOITIOLIEHUs, B YCIOBHMSX SCHOro Heba, NpPU OTCYTCTBHUM OCaIKOB
BO3HHKHOBEHHE CEPHE3HBIX 3aMUPAaHUH CUTHAJIA B KOCMHUYECKUX CUCTEMax CBS3H, pabOTaIOMINX HA YAaCTOTax
Hwke 10 [T u npu yriiax mecra 6osee 10°, manoBepostHo. OnHaKO py HU3KUX yriax mecta (< 10°) u Ha
yacrotax Beimie npubmmsutensHo 10 I'Th tpomocdepHsie MepaHus MOTYT MHOTIA BBI3BaTh CEphe3HOE
yXyaueHue pabounx xapakTepucTHK. [Ipu oueHb HU3KUX yriax mecTta (< 4° Juis Tpacc, MPOXOIAIMINX Hall
cymeld, u <5° mus Tpacc, MPOXOASIIMX HaA BOJOW WM BIOIb MOOEPEXKbs) 3aMUpPAHUS, BHI3BAHHEBIC
MHOTOJIy4€BbIM PAaclpOCTPaHEHHEM, MOTYT OBITh 0OCOOEHHO CHIIBHBIMHU. B HEKOTOPBIX MecTax HOHOC(epHOe
MEpLaHHEe MOXET WIrpaTh BaXHYI poib Ha vactorax Hmwke npubmmsurensHo 6 T
(cm. Pexomennaruio MCO-R P.531).
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2.3.1 YMeHblieHHe KOIPPUIHEHTA YCUIEHUST AHTEHHbI BCJEJICTBHE HEKOT€pPEeHTHOCTH BOJHOBOIO
¢ponrta

HexorepeHTHOCTE BOJHOBOTO (PpOHTA BOJHBI, MAJAIOMICH HAa MPHEMHYIO AHTEHHY, BBI3BIBACTCS MEJIKHMHU
HEOJHOPOIHOCTSIMH CTPYKTYphI arMoc(epbl, UMEIOLMMH APYroil nHaekc pedpakuuu. Kpome OBICTpBIX
(bnykTyanuii curHana, pacCMaTpuBaeMbIX B II. 2.4, OHU BBI3BIBAIOT IIOTEPIO CBSI3M MEX/y aHTEHHOH U cpenoit
pacrpocTpaHeHusl, YTO MOKHO TIPEICTABUTH KaK YMEHbIICHHE KO PHUINEHTa YCUIICHUS aHTCHHBI.

OtoT 3¢ ekt ycunupaeTcs Npu YBEIMYCHUH YaCTOTHl U YMEHBIIEHUH YTJIa MECTa U 3aBUCHT OT AMaMeTpa
aHTeHHbI. XOTS B MOJAENSIX pedpaKkiuy, MPEICTABIEHHBIX HIDKE, 3TOT 3(PQPEKT HE YUUTHIBACTCS
HEIMOCPEICTBEHHO, TI0 CPABHEHUIO C IPYTUMHU ABJIECHUSIMH UM MOKHO MIpEeHeOpedb.

2.3.2 Ilorepu 3a cueT pacxoKIeHHs Jy4da

IMTocTosiHHOE yMEHbIICHHE WHACKCa pedpakiii ¢ YBEINYCHUEM BBICOTHI BBI3bIBACT MCKPUBJICHHE Jyda, H
ClIeI0BaTeIbHO, BO3HUKACT A (eKT NehOKyCHPOBKY MpH HU3KUX yriiax MecTa (cM. Pexomenmario MCD-R
P.834). Bennuuna moteph u3-3a A¢(HOKYCHPOBKH aHTCHHOTO Jy4ya HE 3aBHCHT OT YaCTOTHI B JHMANa3oHE
1-100 I'T.

[TorepsaMu 3a cueT pacxXoXIEHHS Jiyda A, B YCIOBHAX HOPMAalIbHOW pedpakiiy MOXXHO HpeHeOpedb NpHu
yIiax MecTa Bellle 3° Ha IUpOoTax HIbke 53° 1 BhIlIe NpUOIU3UTENbHO 6° Ha O0Jiee BHICOKMX MIUPOTAX.

Ha Bcex mmporax moTepu 3a CHET pacxOxXIEHHUs Jyya JJIsl CPElHEro rojaa Ipu yrjiax MecTa MeHblle 5°
MOKHO OTIPEJIENIUTE TI0 CIIeAyIomel Gpopmye:

Aps=2,27-1,16 log (1 + 6y) nb It Aps > 0, (24)

riae Op KaXyIuiics yroja Mecta (Mpajn), yUUThIBalONUi BiusHue pedpakimu. [ToTepu 3a cueT pacxoxaeHUs
Jy4a 3a CpeIHUH HauXy/IIUNA MECSI Ha IUPOTaxX HUkKe 53° Takke OICHUBAIOTCS 10 hopmyie (24).

Ha mmporax Beime 60° moTepw 3a CYET pacXOKIEHHUS Jyda MPH yria MecTa MEHBINEe 6° IS CPeaHEro
HauXyIIEro MecsIla PaCCYUTHIBAIOTCS 10 (popMyJIe:

Ap =13 -6,41og (1 + 6p) b s A, > 0. (25)

Ha mupotax y mexnay 53° m 60° MeamaHHbIe TIOTEPH 3a CUET PACXOXKIACHHA JIyda MOXHO OLEHHUTH C
MOMOIIBIO JIMHEHHON HHTEPHOJSIMUA MEXIY 3HAYCHUSAMH, TMOJNyYCHHBIMHA C TOMOILIBIO ypaBHEHUs (24)
(o603HaueHHBIMH KakK Ap (< 53°)) W 3HAUEGHUSAMH, TOJIYYEHHBIMM C TIOMOIIBIO ypaBHEHUs (25)
(00o3HaYEHHBIMHA KaK A, (> 60°)):

o 060 1
Aps = Ap (>60°) — E Ady,g T A b, (26)
rie A Aps = Aps (> 60°) — A (< 53°).
24 3amMupaHusi, BbI3BaHHbIE MEPLUAHHEM H MHOT0J1y4€BOCThI0

Bennunna TponocgepHbIX MEpIIaHUil 3aBUCHT OT BEJIMUUHBI U CTPYKTYpPhI H3MEHEHHH WHAEKca pedpakimy,
YBEJIUUYMBASICh C BO3pACTaHUEM YacTOTHI M AJMHBI TPACCHI, MPOXOAALICH Yepe3 cpely paclpoCTpaHEHUs, U
YMEHBIIASACh 110 MEpE CY>KEHUs JUarpaMMbl HAIIPaBJIEHHOCTH aHTEHHBI 3a CUET YCPEIHEHUsS €€ alepTyphl.
VYcpenHeHHBIE 3a MecsI CpeTHEKBaIpaTHUECKHE 3HAYCHUS (QUIYKTyalluid CHJIBHO KOPPEIMPOBAaHHBI CO
3HAaYEHUEM napameTpa N,y BXOISIMET0 B GOpMyITy onpeaeracHus: pedpakuuy pagioBOIH U YUUTHIBAIOIIETO
coJiep)KaHHE BOISHBIX MapoB B atMmocdepe. N, MOXHO OLEHHUTh 33 MECSI WM 3a Ooiee INTEIbHBIH
MIEPUO/] 110 METEOPOJIOTHUECKUM JAHHBIM, I10JIy4YCHHBIM Y IOBEPXHOCTH.

HaGumoneHns noka3pIBaroOT, YTO U OYCHb MAIICHBKUX MPOLICHTOB BPEMEHH, WK, HA000POT, s 3aMUpaHUit
Oounpioi ryouHsl (0onee npubausutensHo 10 ab), pu oueHs HU3KKX yriax Mecta (< 4° u < 5° s TuHUiA,
MPOXOAAIINX HaJl BOJOW WM BIIOJb MOOEPEXKbs) 3aMHUPAHUs, BHI3BAaHHBIC MEPIIAHUEM, OKa3bIBAIOTCS Ooliee
WHTCHCHBHBIMU 110 CpPaBHCHHIO C MPEICKA3aHHBIMU 3HAYCHHSAMH. Takue 3aMHUpaHHs aHAIOTWYHBI
3aMHpaHUsIM, BBI3BAHHBIM MHOTOJYYEBOCTHIO HA HA3eMHBIX JIMHUSIX. AHAJIOTHYHO PACIPEICIICHUIO Ha
Ha3eMHBIX JIMHUSAX, paclpeieicHHe Ha CIyTHUKOBBIX JIMHUSX C OYCHb HHU3KHM YIJIOM MECTa TaKKe
OKa3bIBACTCS  KOPPEIMPOBAHHBIM  CO  CTAaTUCTHYCCKMMH  JAHHBIMH O  TpajHeHTe  pedpakiii.
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B pacnipenenenun o01iero 3amMupaHus 3aMETE€H NOCTENEHHBIN MEepexo] OT paclpeielieHHs] 3aMHUpaHuid 3a
CYEeT MEPIIaHUs, TIPEBBIIIAEMBIX B TEUCHHE OOJBIIMX MPOIICHTOB BPEMEHH, K pacIlpelelieHUI0 3aMUpaHui,
BBI3BaHHBIX MHOTOJIy4eBOCThIO (C HakioHOM 10 nb/naekany) ¥ MpeBhIIaeMbIX B TEYCHUE MAJIBIX MPOICHTOB
BpeMeHU. B MeTonax, onuceiBaeMbiX B Iil. 2.4.2 u 2.4.3 ¥ npelHa3HAYEHHBIX, COOTBETCTBEHHO, JIsI pacyeTa
IO TIyOOKMX W HEMIyOOKMX 3aMHpaHdUil B OOIIEM paclpeleICHHH 3aMHpPaHUN, WCIOIL3YeTCs
CTaTHCTUYCCKHI TMapaMeTp rpagueHTa pedpakivu p;, YIUTHIBAIOIINN U3MEHEHUS B PAaCIPE/ICIICHUH 32 CUET
KJIMMAaTUYECKUX YCIOBUH.

Jis Tpacc, pOXOA[IMX HajJ BOJOW W BIOJH MOOEPEXKbS M MMEIONIMX YIJBl MecTa B auama3oHe 4°—5°,
CJelyeT HCIOJb30BaTh KAK METOJ, ONUChbiBaeMbli B m. 2.4.1, Tak u Meroasl nm. 2.4.2 u 2.4.3, npuyem
HanOoOJIbIIIee W3 TIONYYCHHBIX 3HAYCHWH TIyOWHBI 3aMUpaHWS HCIONB3YyETCS 3aTeM B OIEHKax
CTaTUCTHUYECKUX JAHHBIX O 3aMUPAHUU Ha TPacce.

CyMMmapHOe paclpeielieHHe 3aMHUpaHuil, BBI3BAaHHBIX BIUSHUEM TponocdepHoil pedpakuuu, A (p),
IIpeACTaBIsieT CcoOON coyeTaHHe 3aMUpaHuil, BBI3BAHHBIX pPACXOXKIEHHEM Jyda, MEpLUaHHEM U
MHOTOJTy4€BOCTbIO, O KOTOPBIX TOBOPWUJIOCH BhIIIe. PacmpezeneHus 3aMHupaHHUid, OOYCIOBIEHHBIX
TponocepHBIMH ¥ HOHOCHEPHBHIMH MEPLAHHSAMU MOXKHO OOBEAWHUTH, CyMMHUpPYS COOTBETCTBYIOLINE
MIPOLICHTHI BPEMEHH, B T€UEHHE KOTOPHIX MPEBBILAIOTCS 33aHHbBIC YPOBHH 3aMUPAHHSL.

2.4.1 BblunciieHue MeCSIYHBIX U JOJTOCPOYHBIX CTATHCTHYECKMX JAAHHBIX 00 aAMILUIUTYIHBIX
MepIAHUAX MPH yrjax Mecra ooJiee 4°

Hanee omucaH OOIIMI METOA TPOTHO3WPOBAHMS HMHTETPAaIbHON (YHKIHMH pacrpenelieHus 3aMHUpaHHi,
BBI3BAaHHBIX TPOITOC(HEPHBIMH MEPIIaHUSAMHM, MPH yriaax mecta Oomee 4°. OH OCHOBaH HAa MECSYHBIX WA
OoJiee TPOIOIDKUTENBHBIX YCpEeMHEHUAX TeMiepaTypsl ¢ (°C) U OTHOCUTEILHON BIaXXHOCTH H W OTpakaeT
KOHKPCTHBIC KIMMATHUYCCKHUE YCIOBHA MCCTHOCTH. HOCKOJII)Ky CpC€AHNUEC 3HAYCHUA t u H MeHSI0TCA B
3aBUCHMOCTH OT BPEMCHH TOJa, pacrlpeiciicHusl TIyOWHBI 3aMHUpPaHUI, BBI3BAHHBIX MEPIAHUSIMH, TAKXKE
Pa3NIMYHbI JUI Pa3HBIX BPEMEH rojia, YTO MOXKHO YYeCTh B ONHCHIBAEMOM METOJIC, HCIIONB3Yys CE30HHBIC
cpennue 3HaueHus ¢t U H. 3HadeHus ¢ 1 H MOYKHO TIOIYYUTh sl JAHHOTO MecTa (MJTH MECT) U3 WHPOPMAITUH
0 Toroze.

[Ipouenypa Obi1a mpoBepera Ha dactorax 7—14 [T, HO ee pekoMeHIyeTcs MCHOIB30BaTh, IO MEHBIIEH
Mepe, Ha yacTorax g0 20 [T

[TapameTpsbl, HCIIONIB3yEMBIE B OITMCBIBAEMOM METO/IE:

t: cpemHsas Temmeparypa okpyxaromiedt cpenst (°C) mnms paccMaTpUBaeMoro MecCTa,
MOJTyYeHHasl 32 MECSAI WK O0Jiee JITUTSILHBIA TIEPUOT;

H: cpemHSss OTHOCHWTENbHAs BIAXKHOCTH y moBepxHOcTH (%) IS paccMaTpUBaeMOTO
MecTa, TIOJyYeHHAs 32 MECSII WK 00JIee NITUTESIIbHBIN TIEPHOT;

(ITPUMEYAHUE 1. - Ecnn OTCYTCTBYIOT 9KCIEPHUMEHTAIbHbIE JaHHBIE JUIA ¢ U H, TO MOTYT OBITH
HCTIOJIB30BaHBI KapTHI IV, 13 Pexomenmanimu MCD-R P.453.)

f: wacrorta (ITm), tme 4 [Tu < <20 T

0: yrom Mecra Tpacchl, rae 6 = 4°;

D: ¢usnueckux auamerp (M) aHTEHHBI 3¢MHOW CTaHIHH;

N: 5(dexTHBHOCT aHTEHHBI; €CIIM OHA HEN3BECTHA, TO IPUHUMaeTCs 3HadeHne 1 = 0,5.

Oman 1. JIng 3Ha4YeHUs ¢ paccuuTaTh JaBJICHHWE HACBIICHHOTO Tapa, e, (rlla), kak yka3aHo B
Pexomennmamuun MCO-R P.453.

Oman 2: BeMHACIUTL 3HAYCHHE TapaMeTpa pedpakiid paguoCHTHANA, YUHUTHIBAIOIIETO BIIAXKHOCTH, N,
COOTBETCTBYIOIIETO ¢, ¢ 1 H, ykazanueiM B Pexomenmaimn MCDO-R P.453. (Oramel 1 u 2 He TpeOyrorcs,
eciu N,,, TONy4YeH HenocpencTBeHHo u3 Pexomermarun MCO-R P.453.)



Pex. MCJ-R P.618-10 15

Oman 3: BBIYUCIHTD CTaHAAPTHOE OTKJIOHCHHUE aMIUIMTYAbl CUTHAJIA, Oy, HUCIOJB3YEMOE KaK J3TaJIOHHOE
3HA4YCHUC!

G, =3,6X107° +107* X N, ,, 1b. (27)
Oman 4: Paccunrath 3¢ GeKTHBHYIO INIMHY Tpacchl L o ¢popmye:
2h;
Jsin? @ + 235 x 10 + sin®

L= M, (28)
rze /i, — BBICOTA €101 TypOYJIEHTHOCTH; CIIelyeT HCIob30BaTh 3Hauenue /i, = 1000 .

Oman 5: OueHuTsb 3G OEKTUBHBIN TUAMETP aHTEHHBI, D, UCXOA1 U3 TEOMETPUUECKOTO quamerpa, D U K.ILJI.
AHTCHHBI M:

Dy =n D M. (29)
Oman 6: PaccunTath KO3GUIIUEHT yCPEAHESHUS aHTEHHBI 0 (popmyie:
11 1
g(x)=[3.86 (x> +1)'"""* . sin [Z arctan —} —7,08 x°° (30)
X

npu
x=122D%(f/L),

rue f—yacrora Hecymen (I'T).

Ecnu aprymeHT KBaJpaTHOTO KOPHS OTpPHUIATENBHBI (T.e.ecnu x > 7,0), TO mporHosupyemasi riyOHHa
3aMHUpaHUi BCJIEACTBHE MEPIaHUs U JIIOOOro MPOLEHTa BPEMEHH PaBHA HYJIIO M CIEAYIOIINE JTAIlbl He
TpeOyroTCs.

Oman 7: BBUUCINTh CTaHJApPTHOE OTKJIOHEHHE CHTHajla A pPAacCMaTpUBaeMBIX IEpUOJa M TPacchl
pacrpocTpaHeHHs:

g(x)

712
6=0,f" " ————.
&4 (sin 0)"

€2))

Oman 8: Beraucnuth K03GGHUIMEHT NPOLIEHTa BpeMeHH, a( p), I pacCMaTPUBAEMOTO TPOLICHTAa BPEMCHH,
p, B quanazone 0,01 < p <50:

a(p) =—0,061 (log; p)’ + 0,072 (log;o p)* — 1,71 logo p + 3,0. (32)

Oman 9: JIns mpoleHTa BPEMEHU p BBIYUCIUTH TIYyOHMHY 3aMHpaHui, 0OyCIOBJICHHBIX MEpLAHHEM, II0
hopmye:

4 (p)=a(p)-o nb. (33)

2.4.2 Pacyer o0JacTH TJYy0OKHMX 3aMHMPaHWii B pacnpelejleHMd 3aMHPaHUH, 00YyCJIOBJEHHBIX
MepHAHHEM/MHOT0JIy4eBOCTBIO, IIPH YIJIaX MeCTa MeHbIIe S°

JaHHBIA MeTON TO3BOJISIET ONHCaTh OOJAcTh 3aMHUpaHHi OOJNBIION TIyOWHBI (OOBIYHO A 3aMHpaHUR
riayouHoi Oonee 25 nb) B pacnpezneneHuy 3aMHUpaHuil A,.;, OOYCIOBIEHHBIX COBMECTHBIM BO3JIEHCTBHEM
pacxoXIeHHs Jiyya MEpPLaHusl 1 MHOTOJYYEBOCTH Ul CPEJHEr0 HAaUuXy/IIero Mecsa U yCpeOHEHHOTo roa
(mpyueM NpPOTrHO3bl JUId YCPEAHEHHOIO TI0Ja BBIBOAATCS Ha OCHOBAaHMM IIPOTHO30B UL CPEIHErO
HaUXyJIIEro Mecsia). MeTox Takke CIy>KUT OCHOBOMH Il MHTEPIIONSLIMOHHOMN MPOLeIyPhl, ONIMCHIBAEMON B
. 2.4.3, ¥ npeAHa3HAuYCHHOM Ui ONMHMCaHUs 00JacTH HErayOOKHX 3aMUpaHHH B OOIIEM pacipelesieHHH.
Hwxe npuBoaurcs nomarosast mpouesypa:
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Oman I: Onpenenuth KaKYIIUICS YroJI MECTa B HANIPaBJICHUN MaKcUMyMa u3inydeHus 0, (Mpan) (¢ yuaeTrom
BO3JEMCTBHS pedpakiuu) A pacCMaTPUBAEMOTO MECTOIONIOKEHHsT Tpacchl (cM. Pexomenmgammmo MCO-R
P.834).

Oman 2: JIns paccMaTpuBaeMOro MECTOIMOJI0KEHHUS TPACCHl PACCUHTATh TEOKIMMATHIEeCKUH KO3 HUITHEHT,
K,,, Ans cpeqHero HauxyZAIero Mecsia, HCIOoIb3Ys CIeAYIOIyo GopMydy:

K, = pi,s 100,1(00 +ch). (34)

[lepemenHas p, — 3T0 IPOLIEHT BPEMEHH, KOTJa rpaanueHT pedpakuuu B npenenax nepseix 100 M atmochepst
ocraercst MeHbIIe —100 N eIMHUI/KM B TeUEHHE TOTO Mecslla U3 YeThIpeX HanboJee MpeAcTaBUTEIbHbIX IS
KaXJoro BpeMmeHH rofa (¢eBpanb, Mald, aBrycT H HOAOph, Ui KOTOpbIX Ha puc.8—11 B
Pexomenmaniun MC3-R P.453 npuBeneHs! KapThl), B KOTOPOM UMEET MECTO HAaWBEICIIIEE 3HAUYCHUE P .

HckimoueHrne COCTaBIISIFOT TOJIBKO KapThl IS Mask M aBrycTa, KOTOPhIE CJIEIyeT MCIOJIb30BaTh Ha MIMPOTaX
BoItre 60° c. 1. iy Beiae 60° ro. 1.

3nauenust kodpduuuenta Cy B ypaBHeHHH (34) U ycNOBHUS, Ui KOTOPHIX OHHM MPUTOJAHBI, TIPUBEIICHBI B
tabmure 3. Kosddumuent C,, Ha mmpote Y (B ° C. II. WITH 0. II1.) ONpeAesIeTcs CIeyIOmnuM 00pa3oM:

Ciu=0 JUTS 53°r0.m. 2y <53°c¢. . (35)
Cru=-53+vy it 53° c. . i 10. . < Y < 60° ¢. 1. Wi 0. 1II. (36)
Cra=7 JInIE: | Y = 60° c. 1. Wi 0. III. (37)
TABJINLA 3
3unauenust kodppunuenta Cy B ypaBHenuu (34) 1jisi pa3jMyHbIX THIIOB TPAacc pacnpocTpaHeHus
Tun Tpaccsl o
Tpacchl pacpocTpaHeHHs' ) MOMHOCTBIO MPOXOISIINE HaJl 3eMJIei, I KOTOPBIX AHTCHHA 76
3eMHO} CTAHIMU PACIIONIOKEHA Ha BBICOTe MeHee 700 M HaJl CPETHUM yPOBHEM MOps”
Tpacchl pacpocTpaHeHHs, 411 KOTOPHIX aHTEHHA 3€MHO CTAaHIMH PacloJIOkKeHa Ha BBICOTE 70
6oree 700 M Hag cpeIHUM YPOBHEM MOPS
Tpacchl pacnpocTpaHeHuUs, IETUKOM WK YaCTUYHO MPOXOASAIINE HaJl BOAHBIMH OacceiiHaMu
WJIN BJIOJIb UX TI0OEPEXbs (THII Tpacc, MPUOPEKHBIE 30HBI U IEPEMEHHAs! 7 OIIPEAEIIEHBI B 76 + 6r
(1)
CCBUIKE" )

M 3a TpacCy pacHpoCTpaHCHUA HNPUHUMACTCA HUKHAA YaCTb TPACChI 36MJ’IH-KOCMOC, Ha KOTOpOﬁ MOryT

JIeCTBOBATh MEXaHU3MBI TporochepHoro 3amupanust. [IpudnnsnTenbHas AIMHa Tpacchl pacpoOCTpaHeHUS
OTIPEIEISIETCS CIEAYIOMUM 00pa3oM:

der =14 000(1 + o) KM deyr <300 kM, (38)
rie 6) — yroj MecTa B HalpaBJICHUH MAaKCUMyMa H3JTydeHus (Mpaj).

Cunraercs, 4TO Tpacca paclpoCTpaHEHHs IIepeceKaeT Nodepexbe, eciu YacTh ee npoduiis (T. €. BBICOTHBIN
poHIIb ydacTKa TPAcChl, [UIMHA KOTOPOTO OIpenesieTcs ypaBHeHneM (38)) He BO3BEIMAETCA Ooiee 4eM
Ha 100 M Hax cpeHUM YpoBHEM MOps (WM CPEIHUM YPOBHEM OOJBIINX YYaCTKOB CYIIW HIIM BOJBI) WA
NPOXOMUT BHONb JIMHUM Oepera B mnpenenax S50 KM, M eCIM MEXAy TPaccod paclpOCTpaHEHUS H
mo0epexpeM HEeT yUacTKOB CYIITH, BO3BBIIIaonuxcs oonee yem Ha 100 M.

Ilepemennas r, Bxoasimas B BblpaxkeHue Wi Cy — 3TO 4acTh TPAcChl PACIpPOCTPAHEHUs, NepeceKaromas
BOJIHBII OacceliH WM IpHUIIeraronye K HeMy IpHOpekHbIE 00IaCcTH.

@ Tpaccel pacHpoCTpaHEHHs, MPOXOSIIIE HAJ HEOONBIIMMH O3€PAMH WM PEKAMH, OTHOCSTCS K TPAccam,

LETUKOM PACIHONOKEHHBIM HaJ Cymed. XOoTs Takue BOAHBIE OacceilHbl MOXKHO ObLIO OBl ydyecTh HpHU
pacyere 7, 3TO MPHUBEJIET K MPEeHEOPEXKNMO MaoMy yBeiandeHuro kodd¢uunenra Cy 0 CPaBHEHUIO C €ro
3Ha4YeHUEM JUISI TPACC, LIENUKOM NMPOXOSIIUX Hall CYIIEH.
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Oman 3: PaccunTarh NPOLEHT BPEMEHH NPEBBIIIECHUS TIyOUHbI 3aMupaHuil 4, (1b) B TedeHue cpenaHero
HaMXyJLIETro MeCsa, HCIOJb3Ys CISAYIONIEe BEIpaKeHUE CTEICHHOIO TUIIA:

/10

p=K, f*°1+8,) % x10 " %. (39)

WNmu sxe paccuutaTh IIIyOMHY 3amupaHusi, A, HPEBHIIIAEMYI0 B TeueHHE p% BPEMEHH CpPEIHEro
HAUXyAIIEr0 MecsAlla Ha YacTOTe, f, C MOMOIIBIO CIACAYIONICH (hOPMYJIBL:

Avr =Gy +92+9 log f— 55 log (1+ 6 ¢)— 10 log p 1B, (40)

rie G, — norapu)MUYECKHH TEOKIMMATHYSCKUN KOA((UIMEHT I CPEIHEr0 HAMXyAIIero MecsIa,
OTIpe/ieTIsIeMbIH KaK:

G, =10log K, — 92 1b. (41)

Oman 4: BeMUCIUTH NPOLEHT BPEMEHU HPEBBIICHNS TITyOHHBI 3aMupanust 4,., (1b) B Teuenue cpemHero
HauXyaIIeTro MecsIia, UCTOoIL3ys ypaBHeHue (39), 3aMmeHuB mpu 3toM K, Ha K, T7€:

K, =K, x10°%¢ (42)

pu

AG=-18-56log (1,1 + [cos 2\p|°’7) +4,51og (1+0,) 1B. (43)

3HaK IUIIOC B ypaBHEHUU (43) ucnonb3yercs Ha mmpoTtax Y <45 (° c. ur. win ° 10. II1.), a 3HaK MUHYC — Ha
muporax Y >45°. Wnm ke paccuuraTh NIyOMHY 3aMUpaHUi A,.; NPEBBINIAEMYIO B TeYeHUE p% BPEMEHH
yCpEeIHEHHOro rofa Ha yactore f u3 ypasuenus (40), 3amenus G, Ha G, = G,, — AG.

VpaBuenus (39) u (40) cnpaBemnmuBbl s 3HaYeHUH A, cBbilie 25 1b. OHM ObUIM TOTy4YEHBI C
HCIIONIB30BaHUEM JaHHBIX JUIsI Arara3ona 9actoT 638 [T u ms yrimoB mecta 1°—4°. Ilpenmonaraercs, 9To
OHH OCTAaIOTCS CIIPaBENIMBEIMH, TI0 KpaifHei Mepe, A auanazoHa yactoT 1-45 [T u yrmos mecta 0,5°-5°.

2.4.3 Pacuyer o0uacTu Heriy0OKMX 3aMHMpPaHUIl B pacnpeaejieHMH 3aMHPaHHi, 00YyCJIOBJIEHHBIX
MepIAHIeM/MHOT0JIy4€BOCTHIO IIPH YIJIaX MeCTa MeHbIIe 5°

Oman I: OueHnTd TiyOMHY 3aMupaHuil A, (63%), mpesblllaeMyto B TeueHHe 63% BpeMEHH CPEIHEro
HAMXYJIIEr0 Mecsla WA CPeIHEero roja, Mo elaHuto, (0003HaYaeMyto Ag;) CIEAyONMM 00pa3oM: Ha
mUpoTax Beie 60° I CpelHEro HAUXY/IIIETO MecsIIa UCIOMB3YHTE COOTHOIICHHE:

Aez=9,4—-4,51og (1 +6p) ab g Ags > 0, (44)

rme 6p — ¥ B JTOM ciy4yae Kaxymuiics yron mecta (Mpan). Ha mmporax Hibke 53° uWcmonb3yercs
ypaBHeHue (18) mna pacueta Agq3. Ha mmporax mexay 53° u 60° ¢ momousio ypaBHeHwus (20)
paccunThiBaeTcsi Ag3 , UCNONB3Ysl JMHEHHYI0 MHTepnoysinuio. [Ipu pacuerax Juist CpelHEro roja Ha BceX
MIMPOTAX UcHoNb3yercst ypaBHeHue (18) mst pacuera Ae3.

Oman 2: Ilpu nporHo3ax Ajsl CpelHEero HauxyAUIero Mecsiia BBIUMCIUTE MIPOLIEHT BPEMEHU p,, B TCUEHUE
KOTOpPOTO TIpeBbIIaeTcss TioyOWHa 3amupanuss A,=25pab B o0mactu '"XBocTa MHOTOIYYEBOCTH"
pacmpeneneHusi, ucnonb3ys ypasaenue (39). [Ipu mporrozax ajis yCpeAHEHHOTO roaa B ypaBHeHHH (39)
cienyet 3ameHuTh K, Ha K, 13 ypaBHeHus (40).

Oman 3: BBIYUCIATH HOBBIH MPOLIEHT BPEMEHH p TI0 CIIeAyIomel popmye:

p — 107051"4()3 + Ingt %‘ (45)
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’
Oman 4: BeuuCcIUTh 3HaUE€HHUE TIApaMeTpa ¢ , COOTBETCTBYIOIIEE IITyOHHE 3aMUPaHUs 4, U IPOLIEHTY
BPEMEHH p € TIOMOLIBIO CIEAYIOLIET0 COOTHOILICHUS:

.20 100 p
=——Ilog|—In| ——|]. 46
L) g{ ( 100 H o

Oman 5: Beruncnuth 3HaueHne kodddunrenta Gopmsr g, u3:

q,=(q"-2)/ [(1 £03x1074/20) 10700164 g, 104720+ 4 /500). (47)

rac:

so=—1,6-32log f +4,2log (1+6,) (48)

f: yacrora (I'T);
0o : Kaxymwmiics yrox mecta (Mpan).

Oman 6: Ecmu ¢, < 0, noBroputh Otanbel 2—5 mis A,=351b, ¢ TeM YTOOBI MOJIYYUTh OKOHYATEIHHOE
3HAYCHUE ¢,.

Oman 7: na Aez < Arer(p) <25+ Agz 1b umn Agz < Ayor (p) <35 + Az 1, B 3aBUCUMOCTH OT 3aJaHHOTO
3Ha4YeHHUs A, BBIUYUCINTH HPOLEHT BPEMEHH p, B TEUEHHE KOTOPOTO IPEBBIMIACTCS A, HCHONIB3YS
COOTHOIIIEHHE:

» =100 {1 —exp (— 1079 Arey = Ae3) /20 ﬂ %, (49)
TAC g TAKIKC ABJIACTCA (byHKHHeﬁ oT AreffH BBIYHUCIIACTCA U3

g=2+10 010Uy ~4e) [1 +03x10 e 463/ 20} - [qt + 50 (10*“”4 D204 Uy — Agy) /sooﬂ . (50)

B 5TOM BBIpa)k€HHUM HCIONB3YETCS TapaMeTp ¢;, MOIXYYCHHbIM Ha JTtame 5 win 6 B 3aBUCHMOCTH OT
CUTYaIlH.

Hnst Ayer 225+ Az 1b mmn A, 2 35 + Ag3 1b B 3aBUCHMOCTH OT 33JaHHOTO 3HAYECHUS A; BBIYUCIHTH IO
ypaBHeHHIO (39) NpOLEHT BpPEMEHH p, B TEYEHHE KOTOPOro mnpeBblmaerca A, Ilpm mpornoszax ans
YCPEIHEHHOTO Toja B ypaBHeHUH (39) cneayer 3aMeHHUTD K, Ha K, U3 ypaBHEHUS (42).

Oman 8: ns Arer (p) < Arer (63%) M 1nd  1OMana3oHa YCUICHHS COOTBETCTBYIOLIEIO paclpeeIcHHs
YCUIJIEHHE OTHOCUTENBHO A,.r (63%) BbIpaxkaeTcs Kak:

Erey (Do) = Arep (63%) = Arer () nib. (D

3TO ycuieHHWe, TpEBBIIIAEMOE B TEYCHUE MPOIIEHTA BpPEeMEHU p, (M HE TIPEBBIIAEMOE B TEYCHUE
p=100-p.,% BpemeHHn), MOXXHO aIPOKCHMHUPOBATh C TIOMOIIBI0O METOAd, OMHUCAaHHOTO B 1. 2.3.3
Pexomenmannn MC3-R P.530:

- Ilpr wWCHONB30BaHMHM 3TOTO METOJA JUIi CPEJHEr0 HaWXyANIero Mecsla pacdeT TITyOuHBI
3amupaHuidl Aop;, TpeBbimaemorr B TedeHue 0,01% BpemeHH cpeaHero HaWXyHIIIEro MecsIla,
CJIeMyeT BBIMOIHATE 10 ypaBHeHUIO (40), a HE U3 ypaBHEHHUH TSI HA3EMHBIX JIHHH.

- [Ipu nucronp30BaHUN METOA JUISI CPEIHETO TO/a, CISAyeT UCIIONh30BaTh ypaBHeHue (40), 3aMeHNB
G, Ha G, BRIp@XCHHE 11 KOTOPOTO MPUBEICHO Ha JTtare 4, u 3aTeM ypaBHeHue (40).

Crenyer 3aMeTHTh, YTO TIPU HCIOJIB30BAHHH JTOTO METOJa MOXET OBITh TMOJYYCHO 3HAYEHHUE
MIPEICKa3aHHOTO YCHJICHWS, 3aHIDKEHHOE Ha BENIMYNHY BIUIOTH 10 78% mpu p. = 10% u 47% npu p. = 1%.
[Mpuemiiemasi TOYHOCTh JIOCTUTAETCS JUTSL MaJIBIX MPOIIEHTOB BpeMeHH p, < 0,1%, KOTOpbIe U MPENCTABISIOT
HanOOJIBIITHH WHTEPEC.
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Otamnbl 1-7 ONMUCaHHOTO METOoJa CIPaBEIIMBRI ISl 3HAYCHWH ¢, Oonee —1,5, KOoTOpwIe (DaKTHIECKH
OXBAaTHIBAIOT BCe HamOoOJIee BEPOSTHBIC TUANa30HBI M3MEHEHHS mapaMeTpoB K, fu 0y B pabounx yCIIOBHUSX.
Jns 3HaueHuit g, meHee —1,5 UCNoNIb30BaTh JAaHHBIM METOJ] HE peKOMeHayeTcsl. B JTaHHOM MeToJile KOCBEHHO
VYIUTBIBAIOTCS TIOTEPH 3a CUET PACXOXKICHHUS Jyda, 0 KOTOPBIX TOBOPHIIOCH B 1I. 2.3.2.

2.5 OueHka CyMMapHOro ocjadjeHHsi U3-32a BO3eiiCTBHUS HECKOJIbKHX, OJXHOBPEMEHHO
AeliCTBYIOIIMX NMPUYHH 0c1a0JeHus B aTMOcepe

s cuctem, paboTaromux Ha dacToTax Bbime npumepHo 18 I'Tm, u, ocoOeHHO, A TeX, YTo paboTaroT ¢
MaJbIMU yTJIaMH MECTa W/WIM 3alacamu, JOJKHO YYHUTHIBATHCS BIIMSHUE HECKOJIBKHX, OJHOBPEMEHHO
JICHCTBYIONINX IPUYHH OCIIA0JICHUS B aTMOC(epe.

CYMMapHOG oca0JieHre (,Z[B) BBI3BAHO COBMCCTHBIM BJIMAHHUEM JOXIs, I'a30B, 00JIaKOB U MCpHaHuA, U JJI1
OLICHKHA H€O6XOI[I/IMO 3HATb OJUH WJIM HECKOJILKO CJICAYIOIHNX MapaMCTPOB:

Ar (p): ocnabnenue B JOXAe A ONpelelicHHOM BeposTHOcTH (ab), oneHeHHoe kak A, B
ypaBHeHUH (8);

Ac(p): ocnabnenue B oOakax s ONpeeleHHONW BEepOITHOCTH (Ib), OIlEHEHHOE B COOTBETCTBHH
¢ Pexomenmammit MC3-R P.840;

A (p): cpennee ocinabieHrue B aTMOC(EpHBIX ra3ax, yYHTHIBAIOLIEE BIUSHHE BOISHBIX MapoB U
kucnopona (ab), oueHenHoe B cooTBeTcTBUH ¢ Pexomennauueit MCD-R P.676;

As(p): ocnabneHue wu3-3a TPONOC(EPHBIX MEpLUAHUN I OompeieicHHONW BepostHocTH (ab),
OTICHCHHOE 110 ypaBHEHHIO (33),

IZle p — BEPOSATHOCTH IPEBBINICHUS] JAHHOTO 3HAuY€HMs OCIabJIeHHs] Ha BENHMYMHY, JISKALIyl0 B Ipeaenax
50-0,001%.

Ocnabnenue B ra3zax Kak (yHKITHS MPOIICHTa BPEMEHU MOXKET OBITh pacCUYMUTAHO C HMCIIOIH30BAaHUEM II. 2.2
IIpunoxenus 2 x Pekomenmaruu MCD-R P.676, ecii UMEIOTCS MECTHBIE METEOPOJIOTHUSCKHE AHHBIC TI0
TpeOyeMOMy TIPOIIEHTY BpeMeHHU. [Ipr OTCYTCTBHH MECTHBIX METCOPOJIOTHUECKHUX JAHHBIX 0 TpeOyeMoMy
MIPOIICHTY BPEMEHH B ypaBHEHUH (52) HODKHO OBITH PacCUMTaHO M MCIOIL30BAHO CPeAHEE OCIIa0JICHHE B
razax.

OO0BIYHO CyMMapHOE OCJTa0JIeHUE IS JAHHOW BEPOSITHOCTH A7 ( p) BRIYHCIIAETCS 110 GOpMYyIIe:

4r(p)= A6 (p) + (g () + Ac(P) + 43(p) . (52)
e

A (p)=Ac(1%) st p < 1,0%, (53)

Ag (p) =Ag (1%) st p < 1,0%. (54)

VYpapuenus (53) u (54) yuuthBalOT (hakT, 4TO B OOJIBIIMHCTBE CJIy4yacB ocia0ieHue B oOjakax u
ocnabieHne B ra3ax y)Ke BKIIOYEHBI B POTHO3 OCIA0JIEHUS IS IPOIIEHTOB BpeMeHH MEeHbIHX 1%.

Korga monHbIid BBIMIEONUCAHHBIM METOJ HCHBITHIBAICS C HCIOJIB30BAHUEM NPOLEAYPHI, OMHCAHHOM B
[punoxxenun 1 x Pekomenganmu MC3-R P.311, ObU1o 0TMEYEHO XOpOIIIEE COBIAICHUE €TI0 PE3yJIbTaTOB C
JTAHHBIMH, TTOJTYYCHHBIMH TPH U3MEPEHUSAX HA BCEX HMIMPOTAX W JUISl BEPOATHOCTEH, JICKAIIHNX B MIPEIEIax OT
0,001% mo 1%, mpu obmeil cpenHekBaapaTHdeckoil ommoOke mopsaaka 35%, mpu 3TOM NPUMEHSUTUCH
KOHTYpPHBIE KapThl noxknei u3 Pexomengarmun MC3-R P.837. [Ipu cpaBHEHHN 3TOTO METOJa C JAHHBIMU 3a
HECKOJIEKO JIET, IMOJIyYeHHBIMA CO CITyTHHUKOB, HAOJIOJAIOIIMX 3eMITt0, OO0Ias CpeJHEKBaapaTHUSCKast
ommnbOKa cocraBwia mopsanka 25%. M3-3a mpeobnamaHusi pa3inuyHBIX SBICHUN C Pa3IUYHBIMHA YPOBHSAMH
BEPOATHOCTHU HAa  pacmlpeAeseHHH BEPOSATHOCTEH BCTPEYAIOTCS HEKOTOPbIE OTKJIOHEHUS
CPEIHEKBAPATUICCKOMN OIIHOKH.
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2.6 OcsiadseHne B mecYaHbIX M NbLIEBBIX OypAX

O BIMSHUM TIECUAHBIX U MBUICBBIX OYph HA PaJUOCUTHAIBI HA HAKIOHHBIX Tpaccax U3BECTHO OYEHb MaJo.
HNmeromuecs naHHBIE MOKa3bIBalOT, 4TO Ha vacToTax HUKe 30 ['Th Tonpko BBICOKAas KOHIICHTPALUS
YaCTHIl W/WIU BBICOKAas BJIAXXHOCTh MOTYT OKa3aTh 3HAYMUTENHHOE BIHSHUE Ha pacIpOCTpaHEHUE
paIHOBOJIH.

3 TeMmnepatypa myma

[lo mepe yBenwueHUS YPOBHS OCHAOJCHUS BO3pAcTaeT W IMyM H3IIydeHUs. J[is 3eMHBIX CTaHIMA C
MaJIOMIYMSIIMMHA OKOHEYHBIMH TEpMHUHAJIAMH TaKO€ yBEIHYEHHE TeMIIepaTyphbl IIyMa MOXKET OKa3aTh Ha
pe3yABTUPYIOLIEE OTHOIIEHHE CUTHAJI/IITYM OOJbliee BIUSHUE, 9YeM caMo ocalleHue.

Bnusinue, BHocuMoe aTtMocepoil B ypoBeHb ILIyMa aHTCHHBI 3€MHOH CTaHLIWH, MOYKHO OLEHHUTH IO
YPaBHEHHUIO:

T,=T,(1-10""9), (55)
rae:
T,: Ttemnepatypa mymoB HeOa (K), onpenenseMas co CTOpOHBI aHTCHHEI,
A: ocnabnenue Ha Tpacce (1b);
T,: »>hdexTuHas Temneparypa cpeasl (K).

OddexTuBHAS TeMmepaTypa 3aBUCUT OT BEJIMYWHBI BKJIaJa, BHOCHMOTO B OCIA0JICHUE paccessHUEM, OT
¢u3nueckux pa3MepoB OOJAKOB W 0YaroB JOXIs, OT HM3MEHEHHS IO BEPTHKAIM TeMIIepaTyphbl
pacceuBaronmx O6T)CKTOB u, B MEHbIIeH CTCIICHU, OT IIHUPHUHBI JUArpaMMbl HANIPABJICHHOCTU aHTCHHBI.
[Ipu cpaBHEHUM paTUOMETPUYECKUX HAOIIOJECHUN C OJHOBPEMCHHBIMH HU3MEPCHHUSIMHU OCIA0JICHUS
MOCPEJICTBOM paguoMasika ObLIO YCTAHOBJICHO, YTO d(h(PEeKTUBHAS TEMIepaTypa Cpellbl Ha Y4acToTaxX OT
10 mo 30 I'To m3mensercs B auama3zone ot 260 go 280 K mpw Haawduu Ha Tpacce 04YaroB MOXKIS H
00J1aKOB.

Ecnu u3BecTHA BeTUYHMHA OCNA0JICHYS, TO JUIS MOJTYUYSHHUST BEPXHETr0 Mpejiesia TeMIepaTypsl IIyMOB Heba
Ha gactoTax Hmwke 60 [T MOXHO HCIONB30BaTh clenyromue dHPEeKTUBHBIC 3HAUCHUS TEMIIEPATYPHI
Cpelnbl:

T, =280 K mis 001akoB;
T, =260 K maa moxms.

[IIymoBass oOcTaHOBKa Ha CTaHIMSIX HA IIOBEPXHOCTH 3€MJIM U B KOCMOCE IIOJPOOHO OmNucaHa B
Pexomenmanmn MCO-R P.372.

JUIsl CIIlyTHUKOBBIX CHUCTEM CBSI3H, UCIIOJIB3YIOIIMX I'€OCTAIMOHAPHYI0 OPOUTY, HICTOUHMKOM 3HAYUTEIbHBIX
IIyMOB Ha BCEX YacTOTax JI 3eMHBIX CTaHUuUH sBisgioTcs CoiHIe W, B MeHblIed crenenu, JlyHa, a Ha
yactotax HWwke npuMmepHo 2ITn 3HaunTenbHOe BIMAHUE MOXKET OKazaTh TalaKTHUeCKuil QoH
pamnomsnydenns (cMm. Pexomengammio MCDO-R P.372). Kpome Toro, Bkiamsl B TeMmeparypy (OHOBOTO
HEeOECHOT0 IMyMa MOTYT OBITH OOYCIIOBICHBI H3IyUEeHUSIMH OT co3Besauii Jlebempb A u Jlebenmp X,
Kaccuones A, Tenen u ot TymanHocT Paka.

Jlis ompeneneHUuss CUCTEMHOM IIyMOBOW TeMIepaTypbl 3€MHBIX CTAaHIUHA Ha OCHOBE PACCMOTPEHHBIX
BBIIE  SIPKOCTHBIX  TEMIIEpAaTyp, MOXXHO  HCIIOJNB30BaTh  ypaBHEHHUs, IPUBEACHHBIE B
Pexomenganimun MCD-R P.372.

4 SBJeHNs KpoCCHOJISIpU3auK

JInst yBENUYEeHUS] eMKOCTH KOCMHUYECKHX CHCTEM CBSI3U 4acTO MPUMEHSETCS MHOTOKPATHOE UCIOJb30BAHUE
Y4acTOTHI MMOCPEACTBOM OPTOTOHANBHOM mossipu3ariy. OIHAKO BO3MOKHOCTH 3TOTO METO/Aa OTpPaHHYEHBI
SIBJICHUEM JICTIONIAPU3AIIMN, BO3HUKAIONIMM Ha Tpacce pacrupocTpaHeHuss B arMmocdepe. Pasmuunbie
MEXaHHU3MBI JICTIONSAPH3AINY, 2 0COOCHHO BIUSHHE THUIAPOMETEOPOB, UTPAIOT CYIICCTBEHHYIO POJb U TPH
TPOTOC(HEPHOM pacTIPOCTPAHECHUH.
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Bpamenne ®@apanes (BpaimieHWe IUIOCKOCTH IIOJIAPU3AINK, BBI3bIBaEMoOe HOHOC(]Eepoil) MmoapoOHO
ormckiBaercsa B Pexomermamun MCDO-R P.531. Ha gactore 10 [T yron moBopora MoxeTt gocturats 1°; a
Ha 0oJiee HU3KMX YacTOTaX OH CTAaHOBUTCS eile 0ombIte. Eciaum cMOTpeTh CO CTOPOHBI 36MHOW CTAaHITUH, TO Ha
JIMHUSX BBEPX M BHU3 IUIOCKOCTH IMOJISIPU3AIMH BPAIIAlOTCS B OJHOM U TOM JK€ HamparieHuu. [loatomy,
eClM JUIs Tepelayd W ITpueMa HCIONB3YeTcs OJHA W Ta ke aHTeHHa, 3(dexr Dapames Henb3s
KOMIIEHCHPOBATH C TIOMOIILIO BPAIEHUs 00TydaTeNs aHTCHHEI.

4.1 Pacuer A0JTOCPOYHBIX CTATUCTUYCCKUX JAHHBIX 0 KPOCCIOJSIPU3ANIMMA U3-3a THAPOMETECOPOB

Jus pacuera MONTOCPOYHBIX CTAaTHCTUYECKWX MAHHBIX O JENOJSPU3alUd, WCXOIS U3 CTaTHCTHUKA
ocCIIa0JICHHS B TOXKIe, HEOOXOIMMO 3HATH CIICIYIONTUE TIapaMeTPHI:

A,: ocnabnenue B noxzae (a1b), mpeBelIaeMoe B TeUE€HHE 3aJaHHOTO MPOLIEHTa BPEMEHH P

Ha paccMaTpuBaeMol Tpacce, 0OBIYHO Ha3bIBAGMOE OCIa0JICHHEM TPU COBMAJIAIONICH
nossipuzanum (CPA);

T: yroJl HakIOHA JIMHEHHO-TIONSAPU30BAHHOTO BEKTOpa  AJIEKTPHYECKOTO  ITOJIS
OTHOCHUTEIHLHO TOPU3OHTATH (TSI KPYTOBOM MOJISIPU3AINH HCIIONB3YHTE T = 45°);

f: wgacrora (I'Tm);
0 : yrom mecta Tpacchl (Irparychl).

OnuceiBaeMbIi HMKE METOJ pacueTa CTaTUCTHKH M30MpaTesIbHOCTH 10 Kpoccnoisipuzanuu (XPD) ucxons
W3 CTaTUCTHKH OCJIA0NeHHs B JOXKAE Uil TOW K€ CaMOH Tpacchl, KOPPEKTEH AJs Auama3oHa YacToT

6<f<551Tuumnmna 6<60° B . 4.3 (a Takke cM. Dtan 8 ganee) AaHa Mpoleaypa nepecyeTa s 4acToT
no4 I'T.

Oman 1: PaccuuTaTh 4aCTOTHO-3aBUCHMYIO COCTABJISIFOIIYIO:

60 logf —283 6 <f<9ITn
C,=126logf +4] 9 <f<36ITu. (56)
359log f —11,3 36 <f<551ITn

Oman 2: Paccuanrath COCTAaBJIAIOIIYH0, 3aBUCALIYIO OT ocna0lIeHHs B JOXKIC:

Ci=V(f)log4, (57)
rae:
3087 6 <f<9 ITn
12,8/ 9 < f<20ITn
22,6 20< f <40 TTu
13,0/"°  40< f<55T1Tn
Oman 3. PaccunTath KOAGGUITUCHT YIIyUIICHHS 33 CUET HOJISPU3ALINH:

C.=-10log [1 — 0,484 (1 + cos 47)]. (58)

v(f)=

Koadpdumment ymyumennst C; =0 mis T=45° mocTuraer CBOEro MaKCHMAaJbHOTO 3HadeHHS 15 nb mpu
T =0° nmm 90°.

Oman 4: PaccuuTath COCTaBIISIONIYIO, 3aBUCAIIYIO OT yIila MECTa:
Co=-40 log (cos 0) st 6 < 60°. (59)
Oman 5: PaccuuTarh COCTABISIONIYIO, 3aBUCSIIIYIO OT yTila HAKJIOHA!
Cs=0,0053 6> (60)

G — 970 3¢ (eKTUBHOE CTaHAAPTHOE OTKIIOHEHHE PACIIPEIEICHUS yTIa HAKIIOHA Kamlelb JOX/I, BEIpaXeHHOE
B Tpamycax; ¢ mnpuHmMaer 3Hadenue 0°, 5°, 10° u 15° mna 1%, 0,1%, 0,01% u 0,001% Bpemenu,
COOTBETCTBEHHO.
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Oman 6: Paccuntats BennunHy XPD B ycnoBHAX K0S, HE MIPEBBIIAEMYIO B TEUEHHE p%o BpEMEHHU:

XPD,4in=Cy — Cy+ Ci+ Co + Cs nb. (61)
Oman 7: PaccuMTaTh COCTABIIAIONIYIO, 3aBUCAIITYIO OT HAJTHIHS KPUCTAIUIOB JIbA:
Cice = XPD, 4, X (0,3 + 0,1 log p)/2 nb. (62)

Oman §: Paccuutars Bennuuny XPD, He npeBriiaeMyto B TeueHue p% BPEMEHHU U YUUTHIBAIOIIYIO BIUSIHUE
JIbJa:

XPD,, = XPD,4jn — Cice ab. (63)

[Ipu ncnonap30BaHUM 3TOTO METOJIa MPOTHO3MPOBAHMA B Auamna3zoHe yactot oT 4 no 6 I'T, rae ocnabienne
Ha TPacce HEBENIMKO, CTATUCTHUKA A, MaJlo IPUTOIHA JUIs NIpeJcKka3anus cTatTucTUkH XPD. Jlns yacTor Huke
6 [Ty MOXXKHO WCIONB30BaTh (HOPMYIy YaCTOTHOTO TepecueTa u3 1. 4.3, T TOro YTOOBI COpa3MepUTh
CTaTHCTUYECKHE [aHHBIE KPOCCIIONSAPHU3AINH, paccUdTaHHble s dacToTel 6 [T1, c Oonee HHU3KUMHU
yacToTaMy B auamnaszone 64 I'T'.

4.2 CoBMecTHBIE cTaTHCTUKH XPD M oc1adienus

Pacnipenenenne ycnoBHbIX BeposiTHOCTeH 3HadeHHs XPD s 3amaHHOrO ypoBHs ocialOneHHs A, MOXKET
OBITH CMOJICIIMPOBAHO, €CIIH MPEAIIONI0XKNTh, YTO OTHOLICHUE HANPSDKEHUH KPOCCIIOMSAPH30BaHHOTO CHTHAa
K CHTHaly C cosmajaromeii nomspmsammeii = 107" pacnpemeneno mo HopMambHOMY 3aKOHY.

HapaMeTpaMH pacnpeaciacHusd SBJIIOTCA CPEAHEC 3HAYUCHUC 73;, KOTOPOC OYCHb OJM3KO K 3HAYCHUIO

—XPD_. 120
107 %rain™, tn€ XPD,sy, onpenensercs u3 ypasHeHus (61), 1 craHmapTHOE OTKIOHEHHE G,, KOTOPOE INpH

3 1b £ A4, <8 b cunTaeTca NpaKTUIECKH OCTOSHHOM BENMYMHOM, paBHO# 0,038.

4.3 IlepecueT A0JIrOCPOYHBIX CTATHCTUK KPOCCIOJISIPU3ALNH, BHI3bIBAEMOI IHAPOMETeOpaMu, Ha
APYIYI0 YACTOTY H HOJISIPU3ALUIO

Jonrocpounsie cratucTryeckue naHHbie 00 XPD, monmyueHHBIE Ha KakOW-TO OJHOH 4YacToTe W JJIs
KaKOTO-TO OJHOTO yTja MOJSPU3alHdH, MOXHO TIepeCYHTaTh Ha IPYTYI0 YacTOTy W IOJIAPHU3AIHIO C
TIOMOIIIBIO CJICIYIOIICH TOIYIMIUPUICCKON (hOPMYJIBI:

fy {1-0,484 (1+cos 4 T,)

XPD, = XPD, — 20 log
f14/1-0,484 (1+cos 4 1))

g 4< f1, f, <301Tn, (64)

rine XPD, u XPD, — 510 3HaueHusi XPD, He npeBbillIaeMble B TEUEHHE OJTHOTO U TOTO K€ MPOIIEHTa BPEMEHU
Ha 9acTOoTax f| ¥ f, ¥ IpH yTiax NOJSPU3aLnu T, ¥ Ty, COOTBETCTBEHHO.

YpaBuenue (64) 0CHOBaHO Ha TE€X K€ TEOPETUUCCKUX BBIKJIAAKaX, YTO U METOJ MpEeCKa3aHus, OMMMCAHHEBIN B
m. 4.1, ¥ MOXKET MPUMEHSAThCS sl mepecyera AaHHBIX 00 XPD, yYuThIBAONMX BIMSHUE JCTOISPU3AIINY,
KaK B JIOKJE, TaK U B KPUCTAIIAX JIbJIA, TAK KaK HAOIIOJACHUS MOKA3bIBAIOT, YTO 00a SBICHUS HA YacTOTax
menee 30 [Ty 3aBUCAT OT YaCTOTHI IO MPHOIH3UTEIHHO OJTMHAKOBOMY 3aKOHY .

4.4 JlaHHBIe, OTHOCAIIHECH K KOMIIEHCAIMU KPOCCHOIAPU3ANMHA

OKCIEPUMEHTHI MTOKa3aJId, YTO MEXAY ACTosIpu3aIiueii n3-3a JoKad Ha gactotax 6 um 4 I'T1 Ha Tpaccax
3eMIII-KOCMOC CYIIECTBYET CHIIbHAS KOPPENSAIMsS Kak B JIOJTOCPOYHOM MaciiTa0e, Tak M Ha YPOBHE
OTJENBHBIX COOBITHH, MOTOMY MOYKHO OCYIIECTBHTh KOMIICHCAITMIO ICTONSPU3AIMN Ha JIMHUU BBEPX,
UCTIONB3Ysl OJJHOBPEMEHHBIE U3MEPEHUS ACTOJIIPU3AIMA HA JIMHUU BHU3. SIBHO BBIPaKEHHBIMH OKa3ajiMCh
TOJILKO M3MEHEHUs nuddepeHnmnanbHon (as3bl, 1axe I CIydaeB CHIBHBIX JTOKICH, TTOATOMY Ha YacTOTaX
6 1 4 I'T tocTaTOYHO OCYIIECTBUTH KOMITEHCAIUIO OJJHOTO TapamMeTpa (T. €. quddepeHuansHoil (hasbl).

Wsmepenns Ha yacTorax 6 u 4 I'T1 mokasanu taxke, 9t0 99% m3menennit XPD mpoucxonsaT co cKopocThio
MeHbie t+ 4 nb/c WM, 9TO SKBUBAJICHTHO, CO CKOPOCTHIO *1,5°/C, eciim TOBOPHUTH O CpeaHEM 3HAYECHUH
muddepennuansHoro ¢asoBoro caBura Ha Tpacce. CienoBaTelbHO, MOCTOSIHHAS BPEMEHH B CHUCTEME
KOMIICHCAIIUY JCTIONIIPU3AIMH Ha 3TUX YaCTOTaX JOJDKHA OBITh mopsiaka 1 c.
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5 3agepiKKH pacnpocTpaHeHHs

PagnoMeTeopooruueckue MeToJIbl ONMPEIEIICHUs CPEIHEH 3aJIep)KKU PaclpOCTPAHCHUS WM OUIUOKH 10
JMAIBHOCTH W WX BapuallMHM JJS TPacC 3eMIII-KOCMOC, MPOXOASIIUX uepe3 Tponocdepy ONMHCAaHBI B
Pexomenmaniun MC3-R  P.834. 3naHme nucnepcuu 3afepKKU  PaCIpOCTPAaHEHHS HEOOXOqUMO IS
W3MEPCHUS JATBHOCTH M0 CITyTHHUKOB WM JJII CHHXPOHH3AIIUU CITYTHUKOBBIX ITU(GPOBBIX CHCTEM CBs3HW. Ha
yacrorax Beimie 10 [T Bpems 3anepxku B nonocdepe (cm. Pekomenmammto MC3-R P.531), kak mpaswurio,
MEHBIIIE, YeM B Tpornochepe, HO B 0COOBIX CIIyYasx ero, BEPOSTHO, CIICAYET YUUTHIBATb.

Omnpenenenne JaJIBHOCTH ¢ TOYHOCTBIO IO CAaHTUMETPOB TPeOyeT TINATEIbHOI'O PACCMOTPEHHUS PAa3IUYHBIX
BKJIQZIOB B JIOMOJHUTENBHYIO 33/Iep)KKy MpPH H3MEPEHMH JalbHOCTH. Bo3melicTBHE MapoB BOJBI MOXKET
BBI3BaTh HETOYHOCTH 10 10 cM Ui 3€HUTHOH Tpacchl NMpPU KOHIEHTPALMK MapoB BOABI Y IOBEPXHOCTH
STaNoOHHO# aTMocdepsl mopsKa 7,5 I/M° W MPHBEICHHOI BbICOTE, paBHO 2 KM (cM. Pekomermammio MCD-R
P.676). Dro BO3meiicTBHE SBISETCS HAMOOJEE CYIIECTBEHHBIM HCTOYHUKOM HEOMPEISICHHOCTH, TaKe
HEB3Upash Ha TO 4YTO cyxas aTMmocdepa noOaBiseT 2,3 M K BEJIWYMHE OMOJHHUTENBHOW 3aJEPKKUA HpHU
OTIpEeNICHUHN AaTbHOCTH 3€HUTHBIX Tpacc.

HpI/IMCHI/ITeHBHO K COBpPpEMCHHBIM CIIYTHHKOBBIM CHCTEMaM CBsA3H  JIOIIOJHUTCIIBHBIC  3aICPKKHU
pacripoCTpaH€Hus, BbI3SBAHHBIC OCaJIKaMU, JOCTAaTOYHO MaJIbl, U UMW MOYKHO npeHe6peqb.

6 OrpaHuveHusi N0 MUPUHE MOJIOCHI

BOnwm3u nuHWIA TIOTJIOMIEHWST aTMOC(EPHBIMH Ta3aMH aHOMalbHAs AWCIIEPCHS BBI3BIBACT HEOOIBIIHE
MU3MEHEHUs B uHieKce pedpakiuu. OIHAKO 3TH U3MEHEHUS UHICKCA pepaKIMi HE3HAYUTEIbHBI B IOJIOCAX
4acTOT, PACIIPEICICHHBIX Il CHCTEM CBS3U 3eMIISI-KOCMOC, M HE OYyAyT OrpaHHMYMBAThH IIUPHHY IOJOCHI
3THUX CUCTEM.

MHOTOKpaTHOE paccesHUEe B JOXKAE MOXKET OTrPpaHWYMBATHL IMHPUHY TOJOCHI HEKOTEPCHTHBIX CHCTEM
niepeaun U3-3a U3MECHCHHI BPEMEHHBIX 33JICP)KEK MHOTOKPATHO PACCESHHBIX CUTHAJIOB; OJTHAKO PU TaKUX
o0cToATENhCTBAX TOpa3mo Oojee cephe3Hyro MpobieMy OyneT MpencTaBiIATh caMo ociabieHwe.
HccnenoBanme mpoOiIeMBbl OTPaHUYCHWM IMHPUHBI IIOJIOCHI, BBI3BIBAEMBIX YAaCTOTHOW 3aBUCHUMOCTHIO
ocnabyeHus u (Ga3oBoro ciBura, 0OYCIOBICHHBIX J0XIEM, B KOTEPSHTHBIX CUCTEMaXx Iepeladyr MmoKasaso,
YTO TaKWe OTPaHWUYEHUS COCTaBSIFOT Oosee 3,5 [T mnmst BceX BO3MOXKHBIX CHUTyalluil. DTH 3HAYCHUS
MIPEBBIIIAIOT JFOO0YIO IMHUPHHY TOJOCKI, BRIACICHHYIO Ul CBSI3U 3eMilsi-KocMoc Ha dactorax Hioke 40 I'Tm, n
MOATOMY OcCabiieHHe B 10kKAe OyIeT HaMHOTo 0oJiee BaXKHBIM (haKTOPOM, YeM €r0 YaCTOTHAs 3aBUCHMOCTb.

7 YroJu npuxoaa curiana

Ommbku B yriax mecra, 00yCIOBIeHHBIEe pedpakiiieid, paccmarpuBatotcs B Pekomermammn MCO-R P.834.
O6mias yrnoBast pedpakuust (yBeTHUCHHE KaXyILerocs Mecta) cocrasiser npumepHo 0,65°, 0,35° u 0,25°
st yrimoB Mecta 1°, 3° u 5°, COOTBETCTBEHHO, B YCJIOBHUSIX TpPOMMYECKOW Mopckod armocdepsl. s
MOJIIPHOTO KOHTHHEHTAJIBLHOTO KJIMMaTa COOTBETCTBYIONINE 3HaueHus paBHbI 0,44°, 0,25° u 0,17°. 3naueHus
JUISL IPYTUX TUTIOB KIMMata OyIyT HaXOAUThCS MEXKAY ATHMH ABYMS KpalHUMH 3HaueHHsAMU. ExxenHeBHBIC
M3MEHEHUS KXKYIIEToCs YIila MECTa COCTaBJIAIOT BemuuHy nopsiaka 0,1° (cpeaHexBagpaTHUHOE 3HAUCHUE)
IIpH yTJie MecTa 1°, 0JTHaKO 3TH U3MEHEHHUs OBICTPO YMEHBILAIOTCS 10 MEPE YBETUUEHUS YTIa MECTa.

KparkoBpemennble (iaykTyanuu yria Opuxoaa paccMmarpuBaioTcs B Pexomenmanun MCD-R P.834.
KparkoBpemennble Bapuaiuy, OOYyCJIOBIECHHbIE HM3MEHEHHMSMH BBICOTHI pedpakiuy, MOTYT COCTaBIAThH
BennunHy nopsaka 0,02° (cpemHekBaipaTHYHOE 3HAUEHHE) MpH yrie Mecta 1° M omATh ke ObICTpO
YMEHBIIAIOTCS IpU yBEIMUYCHUU yIiia MecTa. Ha mpakTuke TpyAHO OTAEIMThH BIMSHUE KPATKOBPEMEHHBIX
W3MEHEHUH B paclpeie]ICHUH BBICOTHI pePpakiiy OT BIUSHUS CIYyYalHBIX HEOJHOPOIHOCTEH, KOTOpHIE
HaKJIaJbIBAIOTCA Ha 3TO pacnpexaeieHue. CTaTUCTHYECKHH aHANIW3 KPaTKOBPEMEHHBIX (UIyKTyalui yria
npuxona Ha vactore 19,5 T u mpu yrne mecta 48° mo3BoNAET MPEANONOXKUTH, YTO U B HAIlPaBICHUHU
MeCTa, ¥ B a3MMYyTaJbHOM HANPABICHUH 3HAYCHUS CTAaHAAPTHOTO OTKJIOHEHHs (PIYKTyauuu yria mpuxona
cocraBisiror npumepro 0,002° mis coBOKymHOTO TporieHTa BpemeHn 1%. Ce30HHBIE W3MEHEHUS
¢GnykTyanuii yria npuxoja IOKa3blBalOT, YTO (IYKTyallud BO3PACTAIOT JETOM M YMEHBIIAIOTCS 3UMOH.
CyTouHbIe U3MEHEHHUS BO3PACTAIOT JHEM U YMEHBINAIOTCS KaK PAaHHUM YTPOM, TaK U BEYEPOM.
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8 Pacuyer noroBpeMeHHBIX CTATHCTHYECKUX MapaMeTpoB 1Js Tpace HI'CO cucrem

OnucaHHbIC BBIIIIE MCTO/bI IIPOTHO3UPOBAHUA ObLIN pa3pa60TaHLI JUIA HpHJ’IO)KGHHﬁ, B KOTOPBIX YI'JIbBI MECTa
noctosuuel. B HI'CO CUCTCMaAx, rac yroja MeCta U3MCHACTCA, TOTOBHOCTL JIMHUU JId OAHOI'O CITyTHUKaA
MOKHO paCcCHYUTATh CJICAYHOIIHUM CIIOCOOOM:

a) OIPEICTUTh MUHUMAITBHBIA U MaKCUMAJIbHBIC YTJIbI MECTA, IPU KOTOPBIX, KAK 0)KUIACTCS, CHCTEMA
Oynet paboTath;
b) pa3ienuTh TOJIYYCHHBIH pabounii AMama3oH yrioB MecTa Ha HeOoJblIHe mard (Hampumep,

HMIMPHUHOM 5°);

c) JUTST KOKIOTO TaKOTO IIara BBIYHCIWTH MPOIEHT BPEMEHH, B T€UCHHE KOTOPOTO BHUJCH CITyTHHK,
TakuM 00pa3oM, TIOJIYUHM €r0 3aBUCHMOCTD OT yTjla MECTa,

d) JUISL KaXJOro Iara yrjia MecTa HallTH IMpOLEHT BpEeMEHH, B TEHYEHHE KOTOPOTO IPEBBIIIACTCS
3aJaHHBIA YPOBEHb yXY/IIECHHUS yCIOBUH paclpoCTpaHEHUs;

e) JUIS KQKJIOTO IIIara yrjia MecTa IMEepEeMHOXXHUTh PE3yNbTaThl, MOTyYeHHBIC B C) U d), M pa3IeiuTh
nojiyueHHoe 3HaueHue Ha 100, moyduB B pe3ysibTaTe MPOLEHT BPEMEHU, B TCUSHUE KOTOPOT'O MPH
JTAHHOM YTJIe MECTa MPEBBIIIACTCS 3aJaHHBIC YPOBEHb YXYIIICHUS YCIOBUH paCIIpOCTPAHCHHS,

) CYMMHPOBATh 3HAYCHUS NPOLEHTOB BPEMEHM, ONPEACICHHBIE B €), IUIA TOTO YTOOBI MONYYUThH
o0t CyMMapHBIil MPOLEHT BPEMEHH, B TeUEHHE KOTOPOIro MpEBBIIIACTCS 3aJaHHbIM ypOBEHb
YXyALEHUS YCIOBUH pacipoCcTpaHEHNUs.

B ToMm ciydae, korya B 30HE BUANMOCTH OJJHOBPEMEHHO HAXOJUTCSI HECKOJBKO CITyTHUKOBBIX TPYIITHPOBOK,
WCTIONB3YIONINX Pa3HECEHHE IO Tpacce OT CIHYyTHHKA (T. €. IPUMEHSETCS TEpeKIIOYeHNEe Ha Tpaccy ¢
HaUMCHBIIINUMU I/ICKa)KCHI/DIMI/I), MOXKET OBITH BBIIIOJIHEHO HpI/I6JII/I3I/ITCJ'II>HOC BBIYUCJIICHHUEC, B ITPCATIOJIOXKCHUH,
YTO MCTOJB3YETCS KOCMUYECKUH armapaT ¢ HanOONBIIIMM YTJIOM MECTa.
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