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IIpeaucnosue

Ponb CeKTopa PaguoCBA3U  3aKJIIIOYAaCTCs B obecneueHN U paquoOHAJIbBHOI'O, CHpPaBECIJIUBOIO, 3(1)(1)€KTI/IBHOFO n
OKOHOMHWYHOT'O HCIHOJB30BaHUA PAAUOYACTOTHOI'O CICKTpa BCCMU CJ'Iy)K6aMI/I paanocCBA3M, BKIIOYasd CIIYTHHKOBBIC
CJ'Iy)K6I)I, U TMPOBCACHUNU B HCEOIPAHMYCHHOM YAaCTOTHOM JUAIa30HE HCCHeHOBaHHﬁ, Ha OCHOBAaHUHU KOTOPbIX
NPUHUMAIOTCA PeKOMeHI[aHI/II/I.

BcemupHble u pernoHabHble KOH(OEPEHINH PaMOCBs3U U acCaMOJIen paIMOCBSI3H IIPH MOIEPIKKE HCCIIE0BATEILCKIX
KOMHCCHI BBITIOJIHSIIOT PEryIaMEHTapHYI0 U MOJUTHYeCKYI0 QyHKmu CeKTopa paanocBs3u.

[Monutuka B 00J1aCTH NPAB HHTENIEKTYaNbHOI co0cTBeHHocTH (ITUC)

ITomutuka MCD-R B obmactu IIMC wmsnaraercs B oOmieii mateHtHoii moynmTuke MCO-T/MCD-R/MCO/MDBK,
ynomuHaemod B Pesomommn MC3-R 1. ®Dopmbl, KoTopble BllaJieNbllaM MNAaTEHTOB CIEAYyeT HCIOJIb30BaTh IS
MPEJCTaBJICHNs] MATEHTHBIX 3asBICHHH H JAeKJapaluid O JIMIEH3UPOBAaHWHW, NPEICTAaBICHBl TI0 ajpecy:
http://www.itu.int/ITU-R/go/patents/ru, rae takke comepkaTcs PyKOBOASIIME MPUHIMIBLI 1O BBIMOJHEHHIO OOIIEH
nateHTHOU ouTukd MCO-T/MCD-R/MCO/M3BK u 6a3a nanHbIX naTeHTHON HHDOpMarmu MCI-R.

Cepuu Pexomenganuii MCI-R

(TIpencrasieHs! Takxe B OHJIAHHOBOM opme 1o aapecy: http://www.itu.int/publ/R-REC/ru.)

Cepus Ha3Banmue

BO CryTHUKOBOE paJUOBEIIaHNe

BR 3amnuce JUIA IIPOMU3BOACTBA, apXUBUPOBAHUSA U BOCIIPOU3BEACHU A, TNICHKU JJId TCJICBUJICHUSA

BS PannoseniatensHas ciryx0a (3ByKoBas)

BT PaanoBeniarenbHas ciyx0a (TelneBU3HMOHHAS)

F dukcupoBaHHas ciryxoa

M [MoaBrokHbBIE CITyKOBI, Cllyxk0a paguoonpeieeH s, TIOOUTENbCKas CITy’)K0a 1 OTHOCSIIUECS
K HUM CITyTHHKOBBIE CITY>KOBI

P PacnpocTpaneHne pajuoBoJIH

RA Pagmoactponomus

RS CucTeMBl TUCTAaHITMOHHOTO 30HIUPOBAHUS

S duKcUpoBaHHAS CITyTHUKOBAS CITyK0a

SA Kocmuaeckue mpruMeHeHHS 1 METEOPOIIOTHS

SF CoOBMECTHOE HCIIOJIB30BAHMIE YaCTOT ¥ KOOPAMHALNSA MEXTY CHCTeMaMH (PUKCUPOBAHHON
CIIYTHUKOBOM CJIy>KOBbI M (PUKCHPOBAHHOM CITyKOBI

SM YrpaBieHHe UCIIONb30BaHUEM CIIEKTPa

SNG CryTHUKOBBIH cOOp HOBOCTEH

TF [lepemava curHamOB BpeMEHHU M STAJIOHHBIX YacTOT

\Y CrnoBapb 1 CBSI3aHHBIE C HIM BOIIPOCHI

Ilpumeuanue. — Hacmoawas Pexomenoayus MCO-R ymeepoicoena Ha aH2IUNICKOM s3bIKe
6 coomeemcmeuu ¢ npoyedypotl, uznodxcernou 8 Pesontoyuu MCI-R 1.

Dnexmponuas nyorukayus
JKenesa, 2024 .
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Bce mpaBa coxpanensl. Hu omHa 3 yacTelt taHHOM My OIMKaIini He MOKET OBITh BOCIIPOM3BEJICHA C TIOMOIIBIO KAKUX OBI
TO HU OBLITO CPeNCTB Oe3 MpeABapUTEIBHOTO MUCHMEHHOTO pa3perreHnss MCD.
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PEKOMEHJIALIUS MCD-R P.531-15

J/laHHbIe 00 HOHOC(EPHOM pacIPOCTPAHEHNH PAAHOBOJIH M METO/AbI
NPOTrHO3UPOBaHUs, HE00X0AUMBIe 1JIsl POEKTHPOBAHUS
CIIYTHUKOBBIX CeTell U cHcTeM

(Bompoc MCO-R 218/3)
(1978-1990-1992-1994-1997-1999-2001-2003-2005-2007-2009-2012-2013-2016-2019-2023)

Cdepa npumenenust

B Pexomenmanimun MCD-R P.531 omucanbl MeTObI OLCHKH 3(PPEKTOB MOHOC(HEPHOrO PaclpoCTpPaHEHHUS
pPaZIMoBOJIH Ha Tpaccax MEXTy 3emieil u kocMocoM (Ha dactorax oT 0,1 mo 12 I'T'y) "MJIN" (ma wacroTax
BBIIIe HOHOC(EPHOH KPUTHUECKOW YaCTOThI, TJ¢ MOHOC(Epa CTAHOBUTCS MPO3PAUHOM I PaJUOBOJIH, IO
HECKOJIBKHX JIecATKOB rurarepi]). Ha Tpacce mexmy 3emiieil ¥ KOCMOCOM, KOTJIa CHUTHAJ MPOXOJUT depes3
noHochepy, MOT'yT BO3HHKATh cieayroniue 3GdexTor:

- BpallleHne TUIOCKOCTH Tolisipu3aiuu ((apajieeBckoe BpallleHUE), BbI3BIBAGMOE B3aMMOJICHCTBHEM
3JIEKTPOMATrHUTHOM BOJTHBI ¢ MOHU3UPOBAHHON CPEION MAaTHUTHOTO TOJIST 36MJTH BIOJb TPAcCHI;

- TPYIIIOBasi 3aJiep’KKa CHUTHAIA W OINepekeHue 1o (ase, BBI3BAHHBIC ITOJHBIM COJEPIKAHUEM
anexTpoHoB (I1CD), HaKOTUBIIMMCS BIOJIb TPACCHI;

- ObICTpOE M3MEHEHHE CUTHANIA TI0 aMIUIuTyIe 1 (asze (MepiaHue), BHI3BaHHOE MajlOMacIITaOHBIMH
HEOJJHOPOIHOCTSIMH HOHOC(EPHI;

- M3MEHEHHWE OYEeBHIHOTO HAIPaBIEHUS MPUOBITHS, BRI3BAHHOE pedpaKiineii;

- TOTIIIIEPOBCKUH 3 (eKT, BRI3BAaHHBIN HETMHEHHBIM XapaKTepOM BPAIIEHHS TNIOCKOCTH MOJISPU3AIUH
Y BPEMEHHBIMH 3a]IepKKaMH.

JlanHBIE W METONBI, OMHCaHHBIE B Hacrosmedl PexomeHmanmwu, TPUMEHSIOTCS MAJs TUIAHUPOBAHUS
CIYTHUKOBBIX CHCTEM B COOTBETCTBYIOIIMX JEHCTBYIONINX MapaMeTpax, ykazaHHbX B [Ipumoxxenun 1.

KiroueBble cj10Ba

TpancuoHOChEepHOE pacipoCTpaHEHUE PATUOBOITH, MEpIIAHUE, TPYIIIOBAas 33/IePiKKa

Coxpamenusi/I'1occapuid

MUF  Maximum usable frequency MITY MaxkcuManbHas IpUMEHUMas 9acToTa
TEC  Total electron content I1CH IMonHOE comepKaHUE DIEKTPOHOB
XPD  Cross-polarisation discrimination Kpocc-monspu3ainosHas ceaeKIus

CootBercrByromue Pekomenaaunu, Oruerst MCI
Pexomenpmamns MCO-R P.618

Pexomenpmanus MCDO-R P.844

Pexomenmanus MCD-R P.1239

Otuer MC3-R P.2097

Otuer MCD3-R P.2297

[MPUMEYAHUE. — B kaxxaoM ciaydae cieayeT UCTI0Ih30BaTh TOCIeqHee n3aanue Pexomennammm/OT4aera.
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Accambnes panuocssizu MCDO,

yuumosleast,

a) 4yT0 MoHOC(hepHbIE Y(D(HEKTHI OKa3bIBAIOT CYNMICCTBEHHOE BIUSHHUE HAa PACIPOCTPAHCHHUE PAIHOBOIH
Ha yacToTax 1mo MeHbIeit mepe 1o 12 I'T';

b) 910 3TH d(P(HEKTH MOTYT OBITH OCOOCHHO CYIIECTBEHHBI JUIsl CITyTHUKOBBIX CITY:KO, UCTIOJIB3YIOIINX
HEreoCTallMOHAPHYI0 OPOUTY U paboTaroIuX Ha yactorax Hike 3 [T,

c) 4ro OBUIM TPEACTaBICHBI JKCIIEPUMEHTANbHBIC JIAHHBIE W/WMIM pa3pabOTaHbl  METO/BI
MOJICTUPOBAHUS, KOTOpPHIE MO3BOJSIOT IMPOTHO3UPOBATH MapaMeTpbl HMOHOC(EPHOTo paclpoCTpaHEHUs,
HEOOXOIUMBIE JUTSl TUTAHUPOBAHMSI CITY THUKOBBIX CHUCTEM;

d) yTo wuoHOC(hepHble A((EKThI MOTyT OKa3biBaTh BIWSHUE HA IPOCKTUPOBAHUE W KAYECTBO
PaJMOCHCTEM, B COCTaB KOTOPBIX BXOSIT KOCMHUUCCKHUE allaparhl;

e) YTO 3TH JaHHBIE U METOJBI OKa3aJUCh COBMECTUMBIMHU C €CTECTBEHHOW M3MEHUYMBOCTBIO SIBJICHHIA
pacnpocTpaHeHUs PaJUOBOJH M, CJICIOBATEIbHO, UX MOXKHO HCIIOJIBL30BaTh MPHU IUIAHUPOBAHUM JIHOOOM
CIIyTHUKOBOM CETH/CHCTEMBI,

pexomenoyent,

4TOOBI OaHHBIE W MCETOMABI, IMPEACTABJICHHBIC B HpI/IJ'IO)KeHI/H/I 1, HCIIOJIB30BAIMCE TIpU TIJIAHUPOBAHUUN
CITYTHUKOBBIX CUCTEM C YUYETOM JIUAITa30HOB UX HeﬁCTBI/ITeHBHOCTH, YKa3aHHbIX B 3TOM Hpnno;erI/m.

Ipuioxkenne 1

1 BBenenne

B nacrosmem Ilpunoxennn paccmarpuBaiorcsi 3(¢GeKTsl MOHOC(HEPHOTo pPaclpoCTpaHEHUs] Ha Tpaccax
MeXTy 3emMiiell 1 KOCMOCOM.

B 3aBucumocTi OT mpUMEHEHHs, BOSHUKAMOIINE B MOHOC]epe SBICHUS MOTYT ObITh HE3HAYMTENHFHBIMU Ha
yacrorax Bbime npumepHo 12 ITi. Bonee Hu3kas uwacTora, [Ii KOTOPOM BO3MOXKHO IIPUMCHCHHE
MIPUBEACHHOW B HACTOSIIEM JOKyMEHTe HH(OpMAaluh, OyIeT HECKONBKO BBINIE KPUTUYECKOH YacTOTHI
0OBIYHOM BOJHBI, st KOTOpoi B PekoMenmaniuu MCO-R P.1239 npuBeacHbI OLIEHKA MECIYHbBIX MEAMaHHbIX
3HAYEHWH W JelWied, B 3aBUCHMOCTH OT TE€OMETPHH Tpacchl. TpaHcnoHOC(hEpHOE pacmpoCcTpaHEHHe
PaaMoBOJIH HA HU3KHX YacTOTax U 0oJiee HU3KUX YacToTax paccmarpusaetcs B Otyere MKKP 262-7 (1990 r.)
Y HE pACCMaTPHUBAETCS B HACTOSIIEM JOKYMEHTE.

B acnekre npoeKkTupoBaHus CUCTEM BO3/EHCTBHE HOHOC(EPH MOKHO CBECTH K CIEAYIOIIEMY:

a) momHoe coxaepkanue odnektpoHoB (IICD) Bmombe wWOHOChEpPHONW Tpacchl PacHpOCTPaHEHHS
CITyTHUKOBOW CITy’KOBI BBI3BIBAaCT BpalleHHE IUIOCKOCTH MOJSPH3AIMU BOJHEI ((apameeBcKoe
BpallleHHe) U BPEMEHHYIO 3aJep)KKy CHTHAlA, a Takke W3MEHEHHE HaONI0ZaeMoro HarpaBIICHHS
MPUX0/1a BOJHBI U3-3a pepaKiuu;

b) JIOKaJIM30BaHHBIE yYaCTKU HOHOC(EPHI, BOZHUKAIOLIME CIyYaiiHbBIM 00pa30M U OOBIYHO Ha3bIBAEMbIE
HOHOC(EPHBIMH HEOAHOPOIHOCTSIMH, NPUBOIAT K H30BITOYHOMY M CIy4alHOMY BpAILCHHIO
MOJISIPU3ALMHA M YBEIWYECHUIO BPEMEHHOH 3aJ€p>KKH, IPUYEM IIPOLECC 3TOT MOXET OBITh ONMHCaH
TOJIBKO CTOXaCTHYECKH;

C) 13-3a TOTO, YTO BPAILCHNS 1 BPEMEHHbIE 3aIEP>KKH, CBSI3aHHBIE C IUIOTHOCTBHIO AJIEKTPOHOB, 3aBUCST
OT YacTOThl HEMMHEHHO, 3¢dexTr a) 1 b) BeayT B CBOIO ouepenb K JAUCIEPCHU WM M3MEHEHHUIO
IPYIIIOBOI CKOPOCTH;

d) KpOME TOT0, JIOKalIW30BaHHbIE MOHOC(EpHBIE HEOTHOPOAHOCTH MOIYT TaKKe JAEHCTBOBATh Kak
cobuparomas Wi paccerBarowas JMH3a, (GOKYCHUpYs UM PaccenBasi paldoBOJIHBL. Takue sBICHUS
OOBIYHO HA3bIBAIOT MEPLAHMSIMHU, U OHM BO3JCHCTBYIOT Ha aMIUIMTYHy, (azy M yroja Mmpuxozaa
CUTHaJA.
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U3z-3a crnoxxHol Qu3mueckoil mpupoabl HoHOchepsl HOHOCPEpHbIe 3PQEKThI, BIUIIONINE Ha MapaMeTphl
CHCTEMBI, KaK y>K€ TOBOPHJIOCH BBIIIC, HE BCErJa MOKHO OMKCAaTh C MOMOIMIBIO MPOCTHIX aHATMTUYECKUX
¢opmyn. CoOTBETCTBYIOIINE NaHHBIC, MPEACTaBICHHBIC B BUAE TaONMHUI M/MiIK TpaguKOB U JONOTHEHHBIE
ONHUCATENbHBIMA WM OTPaHMYMBAIOIIMMH  yTBEPKACHHUSIMHM, SIBISIOTCI 1O BCEM MPAKTHYECKUM
COO0OpaKEHUSIM HAWITyUIIUM CIIOCOOOM MpPEACTaBIECHHSI ATHX P PEKTOB.

PaccmatpuBas addexTsl pacnpocTpaHeHus: Mexay 3emiell 1 kocMocoM Ha yactoTtax Huxke 3 [T, cnemyer
MIPU3HATh, YTO:

e) M3BECTHBIC SIBJICHUS DPACHPOCTPAaHCHHMS Ha TpaccaX MEKIy 3emiied M KOCMOCOM, BBI3bIBACMBIC
BO3JICHCTBHEM THPOMETEOPOB, HE UTPAIOT CYIIECTBEHHOM POJIH B ciy4ae I1. f);

) 3(peKkThl MHOroJy4eBOCTH BOJIM3W TMOBEPXHOCTH 3eMJM, HaONIOJaeMble B IMPHUCYTCTBHU
€CTECTBEHHBIX HWJIM MCKYCCTBEHHBIX MPENSATCTBHNA MPU HU3KMX YIJIaX MECTa, BCETAa SIBIISIOTCS
KPUTHYCCKUMU;

Q) 3(peKThl MHOTOJIy4eBOCTH BOJIM3M TMOBEPXHOCTH 3eMJIM MOI'YT MEHSATHCS B 3aBUCHMOCTH OT

MECTOIOJIOKEHHUS M, CIICJ0BATEIIbHO, HE SIBJIIOTCS OMPEICIIIONIMM (DaKTOpPOM pPacHpOCTpaHCHHSI
MeXay 3emiied M KOCMOCOM, €CIH peub HJaeT O (DakTopax pacnpoCTpaHEHHUsS B IIOOATBHBIX
maciradax.

2 Ba3zoBas undopmanus

N3-3a BIUSHUS COJHEUHOW paauanuu noHochepa 3eMiid COCTOUT M3 HECKOJIbKUX 00jiacTel noHu3anuu. s
BCEX MPAKTHYECKHUX IIeJIei MPUMEHUTENHHO K CBA3H oonact nonocdepsl D, E, F 1 noHM3anusa BepXHUX CI0eB
CUHMTAIOTCS ICTOYHUKAMHU CyIlecTBeHHOro BKaaa B IICD Mexx My OKOHEYHOU CTaHIIMEH CIIyTHUKA U Ha3eMHON
OKOHEYHOM CTaHIIEH.

B kaxx0ii 0071aCTH HOHU3UPOBAHHAS CpeZla HE SBJISICTCSA HU OJHOPOIHOMN B IIPOCTPAHCTBE, HU CTAI[MOHAPHOMN
BO BpeMeHHU. BooOrtiie roBopsi, mporecc (OHOBOH HOHH3AIUH XapaKTePU3yeTCs OTHOCHTEILHO PETYIISIPHBIMH
KOJEOaHWSIMH 110 BpPEMEHHM CYTOK, BpeMEHH roja W 11-TomoBOMY LMKy COJIHEYHON aKTHBHOCTH
Y B 3HAYUTEIBHOW MeEpe 3aBUCHT OT Teorpaduyeckoro MECTONOJOKEHHUS M T'€OMarHUTHOW aKTHBHOCTH.
I[Momumo  QoHOBOW  WOHM3AIMK  BCerja  CYIIECTBYIOT — BBICOKOJWHAMUYHBIE  MaJlOMacCIITa0HbIC
HECTallMOHApHBIE CTPYKTYPHI, TaK Ha3zbIBaeMble HEOAHOpoAHOCTH. Kak (oHOBas MOHM3amMs, TaKk W ITH
HEOTHOPOIHOCTH CIIOCOOCTBYIOT MCKaKEHUIO paanoBOiIH. Kpome Toro, mokasarens MpeioMIICHUS SBIIIETCS
YaCTOTHO3aBHCHUMBIM, T. €. Cpe/ia epefadul — TUCTIepTUPYIOIasl.

3 Coo0paskeHnsi OTHOCHTEJILHO pacnpocTpanenuss Ha OBY u BU

Uro kacaercsi curHanos OBY, koTopbsle pacpocTpaHsIoTCs B peaenax noHochepsl Wi depe3 noHocdepy, ¢
yMeHbILIeHHeM padodell 4acTOThl MCKKEHHE U yXY/IIEHHe CUTHaIa Bce Oosee BO3pacTaroT, 0 TeX IOp MoKa
MIPOHUKHOBEHNE B MOHOC(EPY CTAHOBUTCS HEBO3MOXHBIM, TO €CTh H3JIyYEHHS OT KOCMUYECKMX CTAaHLIUI
MPETOMJIIFOTCSL B HANPABJICHWM BBEPX WM Iepeladd OT 3€MHBIX CTaHIMH MPETOMIISIOTCS B OOpaTHOM
HalpaBJIeHUH K IOBEPXHOCTH 3eMJIH. Y UNTHIBas BEICOKYIO H3MEHUYMBOCTD CTPYKTYPBI M INIOTHOCTH HOHOC(hEPBI,
4acTOTa, HA KOTOPOH 3TO MPOM30IIET, TAKKE U3MEHSIETCS U OyIeT 3aBHCETh OT F€OMETPHU TPACCHI.

B cnmywae kocMudeckoil CTaHIMM, aHTEHHAa KOTOPOW OOIy4aeT TpacChl, CTAHOBSIIHECS T'€OMETPUYECKU
TaHTeHIIMATBHBIMI OTHOCHUTENFHO HoHOCheps! Ha BeicoTe TpuMepHo 200-300 kM, 3Ta 9acToTa MPOHUKHOBEHHS
Oyner anmpokcuMmatuBHO coorBercTBoBaTh MITU(4000)F2, ompenensiemoit kak (1,1 x M(3000) F2 x foF2).
O1eHKH MeCsYHBIX MeauaHHbIX 3HadeHuit u geipieii M(3000)F2 u foF2 mpusenenst B Pexomenmarmu
MCD-R P.1239. Ha kaprax Pekomennanmu MCD-R P.844 npusenens! Taxoke 3aadenns MITY mis 1% Bpemenu
u ummHbl Tpacckl 4000 km. TouHo HemsBecTHO, K YeMy OTHOCHUTCS 1%, HO BOBMOXKHO 3TO OTHOCHTCS KO BCEM
gacaM MecsteB 1958 roma — rojga MakCUMaIbHOM COJIHEUHOW aKTUBHOCTH, KOTJa OBbLT 3aperHCTPUPOBAHHBIN
HaWBBICIINH YPOBEHB COTHEYHOM aKTUBHOCTH. OJTHAKO TAKHE COOOPaKEHHSI TEOMETPHUECKOT0 XapaKTepa MOTyT
OBITh YpPE3MEPHO YIPOIIeHHBIMU. PacnipocTpaHeHre B moHOChEpe NpH yriraX, ONMM3KUX K TaHTeHIIUATHEHBIM,
MOJKET MPOUCXOIUTH BHYTPH BOJIHOBOJIA, YTO IMPHUBEJIET K YBEIIMIECHHIO IMAITa30Ha JATBHOCTH PaCIIPOCTPaHEeHHU ST
Y K BO3JICHCTBUIO HA pacnpocTpaHeHne 3(h(PeKToB, BHI3EIBAEMBIX HEOTHOPOIHOCTHIO HOHOC(EPHI.

W, naoboport, B cilyyae aHTEHH, HANIPAaBICHHBIX HA HAUP, YaCTOTa IMPOHUKHOBEHUS OYAEeT MaKCUMAaIBHON
asMeHHou yactoroit foF2.
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Otcrozia ciemyer, 4to Jis HOHOC(EPHBIX dPPEKTOB, MEPEUUCICHHBIX B Ta0IHIIe 3, YACTOTHBIC 3aBUCUMOCTHU
Oyayt cnpaBemmBbl s yactoT A0 100 MI'm, 3a wuckitoueHWEM, BO3MOXKHO, MEPHOJIOB BPEMEHU U
MECTOIOJIOKEHUH, B KOTOPBIX MOHOC(EpPHBIC BO3MYIICHHUS SIBIISIOTCS BEeChbMa 3HAYMUTENBbHBIMH. Ha Oonee
HU3KHUX YacTOTaX, BIJIOTh MO0 MaKCHMalbHOW TiasMeHHOW dactoThl (fOF2), mms pacmpocTpaHeHus Tpu
BEPTUKAIILHOM TMaJCHUU MO-IPSKHEMY OYIeT MpPOTHO3UPYEMBIM pACIpPOCTPAHCHUE MEXay 3emiedl u
KOCMOCOM, HO TMpakTH4YecKas I1eJIeco00pa3sHOCTh pealn3alliid CIyXObl PagrocBs3u OyJeT 3aBHCETh OT
KOHKPETHOT'O MPOCKTHOTO PEIICHHUS CUCTEMBI, €€ IPUMCHEHUS U TPeOyeMOW Ha/IC)KHOCTH.

4 IlepBrYHBIC HCKAXKEHUS, BbI3BaHHbIC (DOHOBOW MOHH3aLUEH

Psan sddekroB, Takux kak pedpakius, IUCIEPCUs W TPYIIOBas 3aJepiKKa, M0 CBOSH BENUYMHE MPSMO
nponopunoHanbHel [IC3; ¢apameeBckoe BpallleHUe Takxke NPHOIM3NUTENBHO TpornopiuoHansao [1C3,
NpHYeM pPa3UYHble YYacTKH TPaeKTOPHM JIyda BHOCSIT B HEro CBOH BKJIJ C BECOM, 3aBUCSIIUM
OT MPOJIOJBLHON COCTABJIAIONICH MarHUTHOro mojs. Takum oOpazom, uHpopmaims o IICD mo3posser
KOJINYECTBCHHO OLICHHUTH MHOI'I€ BA>KHbIC I/IOHOC(i)epHBIe SABJICHUA.

4.1 ncs
[ToHOE CcomepkaHme AIEKTPOHOB, 0003HadaeMoe Kak N1, MOXXHO OIIpeneIuTh o hopmysie:

Ny = j n,(s)ds, (1)
rue:

S Tpacca pacupOoCTpaHECHHS (M);
Ne: KOHIEHTPAIWS dIEKTPOHOB (3I./M1).

Jaxe ecam TeoMeTpHsl TPAcChl PacIpOCTpaHEHHWs] TOYHO W3BECTHA, ompeneneHue Nt oxaspiBaeTcs
3aTPyAHUTEIEHO, TIOCKOIBKY Ne MEHSETCS B 3aBHCHMOCTH OT BpPEMEHH CYTOK, BPEMEHH Trojla W ITUKIIa
COJITHEYHOM aKTHBHOCTH.

Jnst neneit moxenupoBanus BenwurHa [ICD 00BIMHO OllEHWBAETCS JUTS 3CHUTHBIX TPACC C IMOMEPESYHBIM
ceuennem 1 Mm% TICD B TakoM BepTHUKAIBLHOM CTOJIOIE MOeT Konebarbes ot 10 o 10 »m./mM%, mocturas
MaKCHMAIBHOTO 3HAYCHUS B TO BPEMs CYTOK, KOTJIa CBETHT COJIHIIE.

Jnsa ouenkn Benmmumabl [ICD Hke ommcaHa mporenypa, ocHoBaHHas Ha 1. 4.1.1. Drta mporeaypa Taxxe
npuMeHnMa Jitst onpeneneHvsi [ICD Ha HAKITOHHBIX Tpaccax.

4.1.1 Meroa, ocHOBaHHbIIi HA Moaeu NeQuick2

Pacmipenenienue TJIOTHOCTH 3JIEKTPOHOB, OTpEAeIsieMOe MaHHOM MONENbI0, TMPEACTaBIseTCS B BHIIE
HEMpepBhIBHON (PYHKITNHU, KOTOpas TakKe HEeNmpephIBHA ISl BCEX MPOCTPAHCTBEHHBIX MEPBBIX MPOU3BOIAHBIX.
OHO cocTOMT W3 [IByX 4YacTel: HIDKHEH (HW)KE MAaKCHMalbHOW BBICOTHI cios F2) wm BepxHed
(BBIIIIE MaKCUMaITbHOM BBICOTHI clioss F2). MakcumanbHas BbIcOoTa ciios F2 BBEIYHCISAETCS W3 BEIHMYHUHBI
M(3000)F2 u otnomenuns foF2/foE (cMm. Pexomenmammo MCD-R P.1239).

HuxHss1 yacTh ONMCHIBAETCS € MOMOILIBIO MOJIYCIOEB DNIUTelHa i npeacraeieHusa cioes E, F1 u F2.
Bepxnsist wacth cinos F onsiTh ke mpeacTaBisier coboit moirycnoi JnmreitHa, mapamMmeTp TOMIIMHB KOTOPOTO
3aBHUCHT OT BEICOTHL. Mozenb NeQuick2 v.P531-12 mo3BossieT onpeaenuTh BETHIYHHBI INIOTHOCTH 3JIEKTPOHOB
u I1CO Ha nNpon3BOJBHBIX Tpaccax 3eMIISI-CITyTHHUK U CIIyTHUK-CITy THHUK.

KommbroTepHas mporpaMMa M CBs3aHHbIC C Hell (aiiibl TaHHBIX SBISIOTCS HEOTHEMJIEMBIMU IU(PPOBBIMH
MPOYKTaMU HacTosiiel PexoMeHnanum, KOTopbie TOCTYIHBI B TOTOTHUTENbHOM (daitne R-REC-P.531-15-
202308-1ZIP-E.zip (Yacts 1).

4.2 dapajgeeBcKoe BpameHne

HpI/I NnepeCcCUCHU I/IOHOC(l)epLI IJIOCKOCTh MOJIApU3aliun JIMHEHHO HOHHpI/BOBaHHOﬁ BOJIHBI IIOCTCIICHHO
MMOBOPAYMBACTCA IO BJIIMAHUEM I'€OMArHUTHOIO IMOJII U aHU30TPOINHU I1JIa3MBI. Bennunna (l)apa,I[CGBCKOI‘ ()
BpallCHus, 9, 6y,I[€T 3aBUCCTb OT 4YaCTOTblI BOJIHBI, HAIIPAKCHHOCTU MArHUTHOI'O TIOJISI U IJIOTHOCTU
DJICKTPOHOB IIa3MbI:


https://www.itu.int/rec/R-REC-P.531-15-202308-I/en
https://www.itu.int/rec/R-REC-P.531-15-202308-I/en
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0=2,36x10" % : (2)

rue:
0:  yron Bpamienus (pan);
Ba:  cpemmmii ypoBeHb MarHUTHOTO mojist 3emmu (Wb - m 2 umu T);
f:  gacrora (I'T);
Nr:  TICD (om. - M 2).

[Mpumep 3Hauenwmit 0 s Bay, cpeqHero 3HaueHWs HaANPSHKEHHOCTH MarHUTHoro moist 3emiwm, 50 MkT,
MOKa3aHbl Ha puUcyHKe 1.

PUCYHOK 1

Beaununna ¢gapaneeBckoro BpanieHusi B 3apucuMoctu oT [ICI 1 yacTorbl

104 II10THOCTB 35IEKTPOHOB
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Yacrora (I'T) P0531-01

Takum o0OpasoM, (apageeBckoe BpallleHHe OOpaTHO NPONOPLUHOHAIBHO KBagpaTy 4YacTOThl M MPSIMO
MPONOPLUOHAIBHO HHTETPAIILHOMY MTPOU3BEICHUIO KOHIICHTPALMH JIEKTPOHOB M BEJIMUMHBI COCTABIISIOLIEH
MarHMTHOIO TOJs 3eMIIM BJOJb TPacchl paclnpocTpaHeHus. Ero MeanaHHOe 3HauYeHHE Ha JAHHOW 4acToTe
HUMEET BeChbMa PETYJISIPHYIO IPOTHO3UPYEMYIO 3aBUCUMOCTD OT BPEMEHH CYyTOK, BpEMEHH T'0/1a ¥ TOUKU LIHUKJIa
COJIHEYHOH akTHBHOCTU. CIlleOBaTeNbHO, 3Ta PeryisipHas KOMIIOHEHTa (apaZeeBCKOro BPAIIEHUS MOKET
ObITH KOMIICHCUPOBaHa PYYHOW MOJCTPOMKON yrjia HAKJIOHA TOJIIPU3AllMM AHTEHHBl 3€MHOW CTaHIIMU.
OnHako B TeyeHHE HEOOJBIIUX MPOLEHTOB BPEMEHN MOTYT BO3HHKATh 3HAYMTENIbHBIE OTKIOHEHHS OT 3TOr0
PETYJISIPHOTO TOBENCHUS B Pe3yJIbTaTe F€OMarHUTHBIX Oyph M, B MEHBIICH CTENEHH, MEePEeMEIIAI0NINXCS
KPYITHOMACIITaOHBIX HOHOC(EPHBIX BO3MYIIEHMHA. OTH OTKJIOHEHHs HEJb3s NpecKa3aTh 3apaHee.
YcraHoBneHa CBsI3b OBICTPHIX U MHTEHCUBHBIX (DIyKTyauid yrios apageesckoro Bpauienust OBY curnanos
C COOTBETCTBYIOIIMMH CUIBHBIMU U OBICTPBIMU MEPLIAHUSAMU AMIUTUTY/IbI B ITYHKTAX, PACIIOI0XKEHHBIX BOJIHM3H
rpebHeill 5KBaTOpHaNbHON aHOMAITUH.
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Kpocc-nonsipu3anivionHas cenekimus s HarpaBlieHHbIX anTeHH, XPD (1nb), cBsi3ana ¢ yriiom ¢apaieeBckoro
BpaiieHus, 0, COOTHOIICHUEM:

XPD =-20 log (tan 0). (3)

4.3 I'pynnoBas 3agepaxka

Hanuune 3apspkeHHBIX yacTHIl B MOHOC(epe 3aMeuisieT pacipoCTpaHeHWE PaJldOCHTHAIIOB BAOJb TPACCHI.
Bennumnna npeBbIlIeHUs] BpEMEHH paclipoOCTPaHEHHsI 10 CPABHEHUIO CO CBOOOAHBIM IIPOCTPAHCTBOM, OOBITHO
oOo3Havaemas t, HaszpIBaeTcsl "TPyNIOBOM 3alepiKKOi". DTO OuYeHb BaKHBIH (PaKTOp, KOTOPHIM AOIKEH
YUUTBHIBATHCS JUIS JTIFOOBIX CITyTHHKOBBIX CETEH/CUCTEM. AHAIOTMYHO, (ha3a ONepexKacTCs Ha Ty JKE BEJIUUMHY.
BpemenHast 3ajiepikka BeIYUCISETCS 110 popMyiie:

t=1,345N:/f2x 107, (4)

rue:
t: BpeMeHHas 3a7epiKKa (C) 10 CPABHEHUIO C PACIPOCTPAHEHUEM B BaKyyMe;
f: wacrora pacnpocrpanenus (I'n);

Nt: ompenensieTcss BJIOJIb HAKIOHHOH TPAcchl pacrpocTpaHenus (311/M2).

Pucynok 2 mpezacrtaBisier coboi rpaduk BpeMEHHOH 3afep:Kkd, t, B 3aBHCHMOCTH OT 4acToThl, f, mms
HECKOJIbKUX 3HAYEHUHN COJEpKaHUs 3JIEKTPOHOB BJIOJIb JIyya.

B momnoce gactot okoso 1600 MI'11 rpynmmoBast 3amepikka curHaia u3mMeHsercss mpuMmepHo ot 0,5 mo 500 He
s TICD ot 10™ no 10" »1./m% Ha pucyHke 3 IpecTaBlIeH IOJOBOM IPOLEHT TAKMX YacOB JTHEBHOTO
BPEMEHH CYTOK, JJIsi KOTOPBIX BpeMs 3alepKKu mpeBbimaer 20 HC B TEPUOA OTHOCHTEIHHO BBICOKOU
COJIHEYHOU aKTUBHOCTH.

VYpaeHenue (4) maet onepexenue 1o ¢ase, HO ¢ 00paTHBIM 3HAKOM.

4.4 Jducnepcust

Ecnn curnanel, npoxopsiuye udepe3 HOHOC(hEpy, 3aHMMAIOT 3HAYUTENIBHYIO IIOJIOCY YacTOT, 3aJepiKKa
pacmpocTpaneHus (SIBIStoIascs pyHKIHeH 9acTOTH ) MPUBOIUT K muctiepcud. Juddepenimanbaas 3aaepxka
B I10JI0CE IPONOPLHOHAIbFHA HHTEIPAJIbHOMN IIJIOTHOCTU 3JEKTPOHOB BIOJb TPACChl PACIIPOCTPAHEHUS Tyda.
Jns GuKCUpOBaHHON INMPHUHBI MOJOCHl OTHOCUTENbHAs AWUCHEPCHs OOpaTHO NPONOPLUOHANbHA KyOy
9acTOTHl. TakuM oOpa3oM, B IIMPOKOIIOIOCHEIX cucTeMax mepenadn Ha OBY u, BoamoxHo, Ha YBY sTOT
a¢dexT HeoOxoauMo yunThIBaTh. HanmpumMep, Kak Moka3aHo Ha pUCYHKE 4, IPU UHTETrpajbHON KOHLIEHTPaLuu
371eKTpoHOB mopsiaka 5 x 107 51m./M? MMITYIBCHBI CHTHAT JUTHTEIBHOCTBIO 1 MKC OyleT HCIBITHIBATH
muddepennmanbayto 3anepxkky 0,02 mic Ha gactote 200 MI'm, Torna xak Ha yacrore 600 MI'11 3Ta 3amepKka
cocraBmia 061 ToabKO 0,00074 MKC (CM. pUCYHOK 4).

4.5 Cxopoctb n3menenus [1CD

Ckopocts m3menenus 11C3, HaOmogaemast pyu HaXOXKICHUM CIIyTHUKA HA OpOHMTE, YaCTMYHO O0YCIIOBIICHA
W3MEHEHNEM HaNpaBJICHUs] TPACKTOPHUH JIy4ya, a YaCTHYHO — M3MEHEHHUSIMU caMoi MoHocdepsl. B ciydae
CIIyTHHMKa, nepecekatoniero Ha Beicote 22 000 kM aBpopasibHYIO 30HY, Ha0II04aIachk MakCUMallbHast CKOPOCTh
usmenenns I1CD, pasuas 0,7 x 10 s1./M%/c. C ToukuM 3peHMS HABMTallMU TaKas CKOPOCTh HM3MEHEHHs
COOTBETCTBYET HaOmmoaeMoi ckopoct nopsiaka 0,11 m/c.
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PUCYHOK 2

HonocgepHas BpeMeHHAsI 32/IePKKA B 3aBUCUMOCTH 0T YaCTOThI
JJISL PA3JIMYHbIX 3HAYEHUI COIePIKAHMSI 3JIEKTPOHOB
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Yacrora (I'T) P.0531-02

PUCYHOK 3

KoHTypbI NIPOLEHTHBIX /10J1€ii CpeHEero10Boro Y1cJjia YacoB JHEBHOTO BpeMEHH, KOT/Ia BpeMsl 3a1ePiKKH
NPM BePTUKAJIBLHOM NageHnu Ha yacToTe 1,6 I'T'n npepbimaer 20 He (4uc/I0 COJTHEYHBIX NsiTeH = 140)
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PUCYHOK 4

Pa3zinuue BpeMEHHBIX 3a/1ep:KeK Mexk1y HUKHel U BepXHeil 4acTOTaMHU CHEeKTPa UMILYJIbCA

32/]aHHOI IIMPHHBI T, IEPEIABAEMOro Yepe3 HoHocdepy B oxHoM Hanpasienun ¢ IICI, paBubiv 5 x 1017 351./m?

IIupuna ummynabca
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P.0531-04
5 OcHOBHBIE HCKAXKEHUSI, 00YCJIOBJIEHHbIE HEOTHOPOIHOCTIMH

51 Mepuanmusi

OpHo u3 Hambollee CHIIBHBIX HapyIIEHUH CBSI3M Ha TPaHCHOHOC(HEPHBIX Tpaccax Ha dacTtoTax Hinke 3 [T
00ycnoBIIeHO HOHOC(EPHBIMU MEpIIaHUAME. SIBIeHNS HOHOCHEPHBIX MEPIIAHHI MOTYT U3peIKa HaOII0IaThCA
Ha gactotax mo 10 ITm. Mepranus co3matorcsi BeiencTBHE (IYKTyallwid IOKa3aTens MpPeIOMIICHHUS,
BBI3BIBAEMBIX HEOIHOPOJHOCTSAMHU B cpele. B mpHeMHUKE CHTHAN JeMOHCTPUPYET OBICTpBIE (IIyKTyaluu
aMIUTATYIBl U (a3bl, a TaKkke M3MEHEHHUS er0 CBOMCTB BPEMEHHON KOTEPEHTHOCTH. B OCHOBHOM 3a cuer
MEXaHHU3MOB paccesHHUs BIIepel W AU(PpaKkIuyd MaroMacmTaOHble HEOMHOPOJHOCTH TJIOTHOCTH MOHU3AIUU
BBI3BIBAIOT MEPIAHUS, MMPU KOTOPBIX IMOCTOSHHBIM CUTHAJ Ha BXOJAE MPHEMHHKA YCTYIMaeT MECTO CHTHANY,
aMIUTATy1a, (pa3a U BHIUMBIA YroJl MPHXOJa KOTOPOTO MOABEPKEHBI (IyKTyanusiM. Pa3nnyHble acTeKTHI
SIBIICHUSI MEpIIaHUs TO-pa3HOMY BO3JCHCTBYIOT Ha XapaKTEPUCTUKH CHCTEMBI, B 3aBHUCHUMOCTH OT BHJA
MOJYJIAIMA CUCTeMBbl. Hambonee IMPOKO yMOTPEOMMBIM TapaMeTpOM, HCIIOIBb3YEMBbIM JUTSL OIEHKH
MHTEHCUBHOCTH (DIYKTyaInii, ABIACTCS HHACKC MEPIIAHUMA, Sa, KOTOPBINA onpeernsiercst u3 ypasuenus (5):

1
-2 /2
sa=(55) (5)

rae | — MHTEeHCHBHOCTh CHrHajIa (ITPOMOPIHOHATIbHAS KBAJIPATy aMILTUTY bl CUTHAJIA), a { ) O3HAYaeT CpejiHee
10 aHCaMOJIIO.
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Wunekc Mepmanuii S4 CBSI3aH ¢ TIOJMHBIM pa3MaxoM (UIYKTyallMd WHTEHCHUBHOCTH CUTHaja. TouHOE
COOTHOIIICHHE MHJIEKCAa MEPIIAHUH S4 U MOJHOTO pa3maxa (DIyKTyalluii MHTEHCUBHOCTH CHUTHAJIA 3aBUCUT OT
Xapakrepa pacnpeieieHUs] HHTEHCUMBHOCTH M NPHUMEHSAEMOTO K MHTEHCUBHOCTH alTOPUTMa MCKIIIOUEHUS
TPEHNIa, CBA3aHHOTO C TMPOLEAYPOH pacueTa HHIEKca MeplaHuii Ss. Hawmydmein anmpokcumarueit
pacmnpeaciiciud UMHTCHCHUBHOCTU SABJIACTCA PACIIPEACICHUC HaKaFaMI/I, KOTOpPOC I[GI\/'ICTByCT B IIHNPOKOM
Jara3oHe 3HaYCHUN Sa.

Hnst ynoOcTBa WHTCHCHUBHOCTh MEpPLAHMH MOMKHO MOJpPA3[CIUTh HA TPU PEKAMA: PEKUM HU3KOU
WHTCHCUBHOCTH, PEXKUM CpEAHEH HMHTCHCHBHOCTH U PEKHM BBICOKOW MHTCHCHUBHOCTH. 3HAUCHUS HU3ZKOM
WHTEHCUBHOCTH COOTBETCTBYIOT S4 < (0,3, 3HAUEHUS CpelHEll MHTCHCUBHOCTH HaxoaaTcs B mpenaenax ot 0,3
1o 0,6, 1 B city4ae BRICOKOM MHTEHCHMBHOCTH — S > 0,6.

B cityuae pexknMOB HU3KO# U CpeJHEH MHTCHCHMBHOCTH 3aBUCUMOCTb S4 OT YacTOThI HOCUT Xapakrtep f°, rue
L cocraBiser 1,5 B OOnbplIel yacTH HAONIOJICHWH HA MHOTHX 4YacToTaXx. Kpome Toro, B pexumax HU3KOU
WHTCHCUBHOCTH aMILJIUTYJIa COOTBETCTBYET JIOTapU(PMUIECKH HOPMATBHOMY pacIipe/elICHHIO.

B pexxnMe BbICOKOW WHTEHCHBHOCTH HAOJIOAETCSl YMEHbIIeHUe K03 dUIeHTa v. ITO MPOUCXOAUT BBUIY
HACHIIIEHHUS MEPIAHUH TTO/T BIMSHIUEM CHIILHOIO MHOTOKPATHOTO paccessHusl. [Tockonbky Ss mpubmmkaercs K
1,0, pacmpeneneHne WHTEHCHBHOCTH CHUTHAla JyYIlle OIMCBHIBAETCS PAJIEEBCKUM paclipe/lelieHueM.
B oTaenbHBIX Cilydasx Ss MOXKET MpeBBIIATh 1, qocturas 3HadeHud nopsaka 1,5. Ha pucynke 5 mokasax
MIPUMEp 3aBHCUMOCTH S4 OT 4acTOThI B uamazonax OBY u YBY jist Tpex aBpopalibHBIX CTaHIIUI PU HU3KUX,
CPEIHUX U BBICOKMX MHTEHCUBHOCTSIX MEpPLAHUI.

@da30Bble MepLAHUs MOTYHHIIOTCS TayCCOBCKOMY pAacIlpeleNeHnI0 ¢ HyJeBbIM cpenHuM. CraHmapTHOE
OTKJIOHEHHE WCIIONB3yeTCsl U ONMUCaHus (a3oBbIX MeplaHui (Gy). B pexumax HU3KOM W cpernHe
WHTEHCUBHOCTH OOJBIIMHCTBO HAOIOJCHNH, MPOBENEHHBIX B OJKBAaTOPHAIBHBIX pailoHaX, YyKa3bIBaET,
4T0 (ha30BbIE MEPIAHMS M MEpIAHUS MHTCHCHBHOCTH SBISIOTCS CTPOTO KOPPEIMPOBAHHBIMU; Si M G
(IpH BBIpQ)KEHUU B paiiaHax) UMEIOT aHAJIOTUYHbIE 3HAUEHMUSL.

PUCYHOK 5

Hnpexcol Mepuanuii, uamepennoie B Kupyna (a), Jlyiea (b) nu Kokkouaa (¢) Ha yactore 150 MI'y
(nynktupHas Junus) 1 400 MI'n (luTpuxoBasi JIMHUA), KOTOPbIE 3aperucTPHPOBAaHbI
co cnyTHUKOB Tsykada Ha HU3Kol MOJISIPHOI 0K0/103eMHOI 0OpOUTE
B Nepuoj HapyueHHbIX ycaoBuii 30 okTadps 2003 roaa
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B tabnwuie 1 npuBeaeHbl COOTHOLIEHUS MEXKAY S4 ¥ TOTHBIM pa3MaxoM Quykryanuit Prye (1b), koraa unnekc
S4 He mpeBbimaet 1,0, momydYeHHbIE SMIUPHUECKUM ITyTEeM. DTO COOTHOILICHUE MOKHO ampOKCHMHUPOBATH C
MTOMOLIbIO BBIPAKEHUS:

Phiwc = 27,5 S4+2, (6)
roe 0,0<54<1,0.

TABJIULIA 1

Tabanua cooTHOIIEHUIT MexXTy HHAEKCAMH MepUaHuii,
MOJIy4YeHHAasl IMIUPHYECKUM IIyTeM

P

S (16)
0,1 1,5
0,2 3,5
0,3 6

0,4 8,5
0,5 11
06 14
0,7 17
0,8 20
09 24
1,0 27,5

Bynymme nccrnenoBanus MOTYT IPUBECTH K H3MEHEHHUIO IECTBUTEIHHOCTH U AWAaIla3oHa ypaBHEHUs (6).

5.2 3aBucumMocTh Mepllaﬂl/lﬁ oT reorpa(bnllecxoro MECTOITOJOKCHU A, PABHOACHCTBUA U COJIHEeYHOM
AKTHUBHOCTH

C Touku 3peHus reorpaduu CyIIecTBYeT IBe 00JIAaCTH MHTEHCUBHBIX MEPIIaHHUi, OJTHa — HA BEICOKMX IIMPOTaX,
a BTOpasi — C LIEHTPOM B mpenenax + 20° OT MarHUTHOTO KBATOPa, Kak MOKa3aHo Ha pucyHke 6. CUIbHbIE
MepIIaHuA B 00enX 3TUX JBYX 00JacTAX HAONIONANHCh Ha YacTOTaxX BIUIOTH IO TUTArepIeBOro IUana3oHa,
TOTJa KaK Ha CPEJHUX HIMPOTAX MEPIAaHHUS BOZHUKAIOT B UCKIIOUUTENBHBIX CIydasx, HAIpuMep BO BpeMd
T€OMarHUTHBIX Oyph. B skBaTopranbHOI 001aCTH OTMEYaeTCs SBHO BRIPAXKEHHBI MAKCHMYM WHTEHCHUBHOCTH
MEpIIaHW{ B HOYHOE BpeMs CYTOK, YTO TAKXKe IMOKa3aHO Ha pUCYHKax 6 um 7. B obmactu skBaropa B
TUTarepIieBoOM Tuara3oHe HaOJIromaics MUK aKTUBHOCTH MEPIaHWi B MEPHOJ BECEHHETO PAaBHOACHCTBUS U
BBICOKAs aKTHBHOCTH — B IIEPUO] OCEHHETO PaBHOICHCTBUSI.

Mepuanus 00bIYHO HAaYMHAIOTCA IIOCIIE 3aX0a COJIHIA U MOTYT AIUThCs OT 30 MUH. 10 HECKOJIBKUX YaCOB.
Juis cranmuii B 00JIacTH 3KBaTOpa B TOJIBI MAKCUMAJIHHON CONIHEYHON aKTUBHOCTH MOHOC(EPHBIE MEpIaHMs
BO3HHUKAIOT MOYTH KaKIbli Beyep MOCJe 3axola COJHIA, MPUYEM MOJHBIM pasMax (iayKTyauuil ypoBHS
curtana Ha 4 ['Tu npespimaer 10 gb.

5.3 Mopaenas nonocgepHbIX MepuaHHii

Jnist mpoTHO3MPOBAaHHS WHTEHCUBHOCTH MOHOC(EPHBIX MEpLaHUil Ha Tpaccax MEeXIy 3emyied U KOCMOCOM
pPEKOMEHyeTcsl MCIOoib30Barhk [mobanpHy0 Mozaens moHocheprbix mepranuit (GISM). Mogens GISM
MO3BOJISIET MPOTHO3UPOBATh UHICKC Ss, TITyOMHY aMIUIMTYAHBIX 3aMUPaHHH, a TAK)KE CPETHEKBAIPATHUHbBIE
3Ha4eHUs (Pa30BBIX U YIJIOBBIX OTKJIOHEHHH, 0OYCIOBIEHHBIX MEPLUAHUSAMH, B (PYHKIMH MECT pa3MeLIeHus,
JaThl, BpEMEHU U paboueil 4acTOTHl CITyTHUKOBBIX W HA3€MHBIX CTAHIMK. JTa MOJENb OCHOBAHA HAa METOJE
MHoroazoBoro skpaHa. OCHOBHbIE BHYTPEHHHE IapaMeTpbl MOJEIH YCTaHOBJICHBI IO YMOJIYaHHUIO
CIIeIyIOIUM 00pa3oM:
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- HAaKJIOH CIIEKTpa UHTCHCUBHOCTH, P = 3;
- CpeIHUI pa3Mep HeoHopoaHocTel, Lo = 500 kMm;
- CTaHJAPTHOE OTKJIOHEHUE (DIYKTYaIlHid JJICKTPOHHOM INIOTHOCTH, ONe = 0,2.

B momnporpamme, wucmons3yiomed nonochepuyro momens NeQuick2, npuHMMaercs BO BHHMaHWE
OTKJIOHCHHE JIy4eH M BBIYMCISIOTCS XapaKTepucTHKH (HoHOBOW moHoc(hepbl. MIcX0omHBIH KO M Iporpamma
mognenu GISM sBstroTcs HeOTheMIIEMbIMH ITM(PPOBBIMU MPOAYKTAMU HacTOsIIeH PekoMeHnanuu, KoTopele
noctymnubl B aiine R-REC-P.531-15-202308-1!!ZIP-E.zip (Yacts 2).

5.4 CraTHcTHKAa MTHOBEHHBIX 3HAYEHHI U CBOMCTBA CIIEKTpa

54.1 CTaTHCTHKA MTHOBEHHBIX 3HAYCHHH

Cuwnraercs, 4TO MPU UCCIIEAOBAHUN HOHOC(EPHBIX MeplaHui (pyHKIHS MIIOTHOCTH BeposTHOocTH Hakaramu
aJIcKBaTHO OIIMCHIBAET CTATUCTUKY MIHOBEHHBIX H3MEHEHMH aMIumuTyabl. @OyHKIUS IUIOTHOCTH

WHTCHCUBHOCTHU CHUI'HAJIa OINIPEACIACTCA KaK:
m
m I m-1

) exp (-ml) . (7

p(1) =

PUCYHOK 6

I'my6nna 3amupanns noHocdepHbIX MepUAHUH (TPONMOPIMOHAJBLHA MJIOTHOCTH IITPUXOBKH Ha PHCYHKE)
B quana3oHe 1,5 I'T'n B roapl MakcuMymMa 1 MHHHMYMA COJIHEYHOMH aKTHBHOCTH

Makcumym Munnmym
COIHEYHO I aKTHBHOCTH COIHEYHO Il aKTHBHOCTH

CEEON
N
=
[op]

-
b=
(o2}

TTonnens
ITonmHouB
TTomiens

ITomHoub

P.0531-06
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PHUCYHOK 7

PacnpenesieHue ciryuaeB MepuaHus 3a oauH roja B Kaiienne B nepuon ¢ uronsi 2006 roga mo s 2007 roaa;
YPOBeHbD Sy HU3KHIi (BeplIMHA); cCPeTHUN (cepeInHa); BLICOKHUI (0CHOBaHUE) /IUIs YIJIOB MecTa >2(°

Kaifenna: nara B nepuon ¢ urors 2006 roga o uromb 2007 roza
Vposens S,: (0,25-0,4), (0,4; 0; 0,55), (>0,55)
Yron mecra >20°, nociie KOppPeKLIE MHOTOITYYEBOCTH

400 E
)
E 300 Becsb rox —
S
2
S 200 |- E
=)
S
5 100 E
0 - ‘ g
12 16 20 24 4 8 12
Yacs! (rOpr30HTAIbHAS JTHHKS ) P0531-07

riae "Mm-koaddurment” Hakaramu cBsi3aH ¢ HHAEKCOM MEPIIAHH, S4, COOTHOIIICHUEM:
m = exp (5,69 * exp(—3,055 * S,) + 0,292 * exp(0,344 * S,)), (8)
roe 0,1 < S, <1,0.

B ypaaennu (7) cpenauii ypoBEeHb HHTCHCUBHOCTH, |, HOpMupoBaH 1 paBeH 1,0. Beraucnenue 1oiam BpeMeHH,
B TCUCHHE KOTOPOH CUTHAI MPEBBIIIACT WM HAXOAUTCS HIDKE 33J]AHHOTO TIOPOTOBOT'O 3HAYCHUS, YITPOIIASTCS
Onaronaps Tomy (akrty, 4To QYHKIUS paclpe/eNieHns, COOTBETCTBYIOIIAs (GYHKIUK TUIOTHOCTH Hakaramm,
UMeeT 3aMKHYTYI0 (hOpMY M BBIpaKaeTcs Kak:

P() = p()dx=

0

r'(m,ml)
— ©)
I'(m)
roe I'(m, ml) u I'(M) — HemonHas ramMMa-QYHKIMS ¥ ramma-(QyHKIHMsA, COOTBETCTBEHHO. C MOMOIIBIO
ypaBHEHHS (9) MOYKHO BBIYMCIIUTS JI0JTIO BPEMEHH, KOT/1a CHTHAJI IPEBBIIIACT WIIH HAXOIUTCS HIDKE 33JaHHOTO
MIOpoTa B IPOLIECCE TOTO MM HHOTO HOHOC(hEepHOTO siByeHus. Harmpumep, 107151 BpeMeHH, B TeYEHHE KOTOPOTO
CHTHAJI OCTAaeTCs MEHBIIE CPEJTHEr0 3HAUYeHUs Ha BenmuuHy 6omee X 1B, pasna P (1077%), a nons Bpemenn,

KoTJ1a cHTHan Golee yeM Ha Y 1B IpeBBIIIaeT cpeHee 3HaueHne, onpeensercs kak 1 — P(10Y1°),

5.4.2 TloBeaeHue crieKTpa

B nutane BpeMeHHBIX XapaKTEpPUCTHK 4acTOTa 3aMUPAaHHUsI HOHOC(EPHBIX MEPLIAHUH COCTABIISIET IPUMEPHO OT
0,1 mo 1 I'm. [lo maHHBIM Pa3TUYHBIX HAOMIOEHUH, B MPOCTPAHCTBEHHOM W BPEMEHHOM JHEPTETHUECKUX
CTIEKTPaX MOKHO YBHIETh MHOXKECTBO YYacTKOB C pasHBIMH HakimoHamu or f ' mo f°. Xapakrepmoe
MOBEJICHNE CIIEKTpa IOKa3aH Ha pHUcyHKe 8. [IpuMeHHMTeNnbHO K cucTeMaM, €CM HET AAaHHBIX MPSIMBIX
M3MEpEHNH, PEKOMEH/IYeTCs HCIONb30BaTh YUACTOK C HAKIOHOM f °. DTO 3HAaueHHe COOTBETCTBYET HH3KOif
U CpeHEe HHTEeHCUBHOCTH MEpLaHuil.

Kak noka3ano Ha PUCYHKE 9, YacCTOTHI Cllada aMIUIMTYAHBIX U (I)aSOBLIX MGpHaHI/Iﬁ SBJISIFOTCA pa3JIMYHbIMU.
®azoBbIe MEpHaHus 06na;[a10T Ooiee BBIPAXKXCHHBIMHA  HU3KOYACTOTHBIMU  COCTABJIAIOMIMMH, HYEM
AMIIIMTYIHBIC MCPLAHUA.
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55 I'eomeTpuyeckue paxropbl

5.5.1 3aBucUMOCTDH OT 3€HUTHOIO yIJia

B GoNbIIMHCTBE MOJeNel Mpeamosaraercs, 4To MHAEKC S4° MPOMOPLMOHANEH CEKAaHCYy 3EHHUTHOTO YIia
Tpaccel, i. CuMTaeTcs, 4TO Takas 3aBUCHMOCTh CHpAaBEJIMBA MPU 3HAYCHHUSAX yria | =~ 70° mis HU3KUX
U CpelHuX YpoBHel Mepuanuii). [Ipu Oosee BBHICOKMX 3HAUCHHSX 3€HHUTHOTO Yrila CleAyeT MOJb30BaThCS

CTEMEHHBIMH (DYHKIIHSAMH SeC | ¢ TIOKa3aTeaeM CTEeIEHH, MEHSIOIMMCS B Trama3one ot 1/2 o 1.

5.5.2 3aBUCHMMOCTDH OT BpeMEHH roJa U JA0JIroThbl

Bo3HHMKHOBEHHE MEpIaHUI M BETUYMHA WHACKCA S4 3aBUCAT OT JIOJTOTHI, @ TAKIKE OT BPEMEHH T'0/1a U MOTYT
OBITh OITMCAHBI YTJIOM [3 B Ka4eCTBE MapaMeTpa, Kak Mmoka3aHo Ha pucyHke 11. B —3To yros Mexay rpaHuiiei
3aX0/1a COJHIIA U MECTHBIM MAarHUTHBIM MEPUIMAHOM C BEPILIMHON B TOUKE MIEPECEUEHUS 3TOTO MEPUIUAHA C
CUJIOBOM JIMHUEW MAarHUTHOTO TOJIs1, TEPECEKAIOIIEHN JIMHUIO IPSIMON BUAMMOCTH Ha BBICOTE HEOJJHOPOIHOCTH.
BecoBas ¢hyHKIMsI 3aBUCUMOCTH OT BPEMEHHU T'0J1a/I0JITOThI UMEET BHI:

P\
S, ocexp[-(—=)°], (10)
W
rne W — BecoBoil kod(ppuIMeHT, 3aBUCAIIMIA OT MECTOTIONIOKEHNSI M KaJleHIapHOTO JHS roja. Hampumep,
WCTONB3Ys IaHHEIe, moTydeHHble B Tanrya, ['oHkoHre u Ha octpoBax KBapkaneitn, BecoBble KOO PHIMEHTHI
MOJKHO TIOJYYHTh C TIOMOIIBIO KPHBBIX, PEJICTABICHHBIX Ha pUcyHKe 12.
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OTtHOocHuTEenbHas CHEKTpaJbHas INIOTHOCTh MOIIHOCTH (Z[B)
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PHUCVYHOK 8

CrnexrpanbHasi QyHKIMS IUIOTHOCTH /ISl T€0CTAIIMOHAPHOTO CIYTHUKA
(Intelsat-IV) na yacrote 4 I'T'y

° 7 L
/\}U{)(}‘_\}Oh\ 2829 anpens 1977 r.
NN
10 C/E//A/D?\/ \/\ BIJ\,
ﬁ" / f}\ W
NN J
7 2
20 = // {M\h \\ v W ‘
-/ ! ‘\\
-30 \\
\
I

Yacrora duykryarmii (L)

Mepnanns HaOMOAAINCH B BEUEPHEE BPEMSI CYyTOK
28-29 anpens 1977 rona Ha 3emHoit cranuuy TaiiGeit

mmoow>

30 MHHYT 70 HACTYIUICHUSI COOBITUS
Havaso

1 gac ciycrs

2 Jaca cIycrs

3 gaca crrycts

4 yaca crycrs
P.0531-08
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PHUCVYHOK 9

XapaKTepHbI CIEKTP HHTEHCUBHOCTH H (pa3bl

5 IT1OTHOCTH MOIITHOCTH
1,10
100 <]
HE
10 ST
1 1
T I
0.1 ! J LA
S Sy
0,01 =
; =
110"
110" |
5 i
1,10 :
AmIuaTyJia >
| | [
L N [Tt
1,1073 0,01 0,1 1 10 100
Yacrora (I'tr) POS31-09
PUCYHOK 10

Ilepeceyenne Tpacchbl pacpoCcTPAHEHHs] ¢ CHJIOBOI JTMHUEH MATHUTHOIO M0/ HA BbIcoTe paiioHa F

K ciyrnuky

Bepmmna cuioBoii 1unun

P.0531-10
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PHUCYHOK 11

¥YroJ Mexkay MeCTHBIM MATHHTHBIM MePHIHMAHOM B TOYKe MepeceyeHust
€ CHJIOBOI JTMHHM el MAarHUTHOTO MOJIsl, MOKA3aHHOM Ha pucyHke 10,
U IpaHuleil 3aX01a COJIHIA

I'panuna
3aX0/1a COJTHIIA

MaruuTHBIH
MepHnan

Bepimnna
CHIIOBOM JIMHUKM

P0531-11

PUCYHOK 12

Ce30HHbIE BecoOBble (PYHKIUM JJISI CTAHIMIA, PACIIOI0KEeHHbBIX
B Pa3JIMYHBIX CEKTOPAX 10JrOTHI

1
l'oHkoHr

—— Kaajukasens

P.0531-12
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5.6 CoBOKYNHBIE CTATHCTHYECKHE TaHHbIE

[Ipy mpPOEKTUPOBAHUM CIYTHUKOBBIX CHCTEM pAJWOCBSI3M M OICHKE CHUTYalldd C COBMECTHBIM
HCIOJIb30BaHUEM YaCTOT WHXKEHEPAM CBS3U MPUXOJUTCS HE TOJBKO YUUTHIBATh YXY/IIICHHE PaO0OTHI CUCTEM U
ITOABJICHUEC ITOMCEX H3-3a OIIMCAHHBIX HBJ’ICHI/Iﬁ, HO U HpI/IHI/IMaTI) BO BHUMAHHUC COBOKyHHYIO I[OJ'II‘OCpO‘IHYIO
CTaTI/ICTI/IKy BO3HUKHOBCHHUA ﬂBHCHI/II\/'I. I[J'IH CUCTEM CBs3U, B COCTaB KOTOpI)IX BXOOUT I‘eOCTaHHOHapHBIﬁ
CIYTHHK M KOTOpBIC MPEACTABISIOT COOOM paaroCHCTEMBbl MPOCTEHINEH KOH(PHUIYpaluH, Ui OLECHKH
n MaCHITa6I/IpOBaHI/I$I CTaTUCTUUYCCKUX JaHHBIX BO3HUKHOBCHHUS aAHOMAJIBHBIX SIBJICHI/Iﬁ pCKOMeHZ[yeTCSI
KCIOJIb30BaTh pucyHKU 13 1 14, YKka3aHHOE YMCIIO0 COJIHEUHBIX ITSITEH MPEJICTaBIIIeT cO00 cpeHee 3HaueHue
3a 12 mecsues.

HonrocpodHoe KymynsTuBHOE pacnpezeneHie P(l) ypoBHs curHaia OTHOCHTEIIBHO €ro CPEAHEro 3HAYCHUSI
MOKET OBITh TOJYYEHO MCXO/SI U3 JOJITOCPOYHBIX KYMYJISITHBHBIX CTAaTHCTHUYECKHX JaHHBIX, F(E), pasmaxa
¢uykryarmii, &, Kak MokasaHo Ha pucyHke 14, cienyronm o6pazom:

PU)=Y"f, (1), 1)
i=0
rue:
fo =F (é < él) (11&)
F=F (& <E<&i1) (=12..n-1)  (iib)
fi=F(E>En) (11c)

u & u & — MUHMMaJbHBIE W MaKCHMAaIbHBIE 3HAYEHHs pasMmaxa (IyKTyaluid, COOTBETCTBCHHO, a
N — HHTEPBATIBHOE YUCIIO &, MPEICTABIISIONIEe HHTEPEC ISt TIOJIb30BATEIS

Pi(1) =T (mi, mil) / T'(mj) (11d)
m; = exp (5,69 * exp(—3,055 * Sy;) + 0,292 * exp(0,344 * Sy;)) (11e)
1/1,26
1 &
S - 2L 11f
0575 (11f)
1 &+&a e :

g, =|—_ .2 2* i=1,2,...,n-1 11

ey ( ) (11g)
1/1,26
S, = L5 t35 (11h)
27,5 4

Ha pucynke 15 mokasan mpuMep JOITOCPOYHOTO KyMYJSTHBHOTO pacHpeneNieHns YPOBHS CHUTHAIA,
MOJTy9eHHOT0 U3 KpuBoii P6 Ha pucynke 14.

5.7 OnHoBpeMeHHOe BO3HHKHOBEHUE HOHOC(epHbIX MePUAHUI U 3aMUPAHUS BCJIeACTBUE JOKIS

Honocdepnpie MepliaHus W 3aMUpaHUS, BBI3BaHHBIC MOXKIEM, — 3TO JIBE TMPHUYMUHBI YXYIIICHUS CBS3U
COBEpIICHHO Pa3HOro (PU3MIECKOTo MpoucxoxaeHus. OIHAKO B DKBATOPHAILHOW 00JIaCTH B TOJIBI BEICOKOM
COJTHEYHOW aKTHBHOCTH BO3MOXKHO OJIHOBPEMEHHOE BOSHHKHOBEHHWE 3THX JBYX SIBJICHHH B TeUEHHE TAKOTO
MPOLIEHTa BPEMEHH T'0Ja, KOTOPHI Hellb3s HE YUUTHIBATh MPH pa3padoTke cucteM. HabmroneHus Ha 3eMHOM
crannuu J[xyTmryxap, UHIOHE3H, TOKa3au, 94To o01ee BpeMsi 0THOBPEMEHHOT'0 BOSHUKHOBEHHS ITUX JIBYX
siBieHuit Ha yactore 4 I'T'1 coctaiser npumepHo 0,06% oT rogosoro.

KOF}.‘[a 9TU ABJICHHUA BOSHHUKAOT OJHOBPEMCHHO, TO OHU UMCIOT CBOﬁCTBa, CHJIBHO OTJIMYAKOIIUECCA OT CBOICTB
KaXI0T0 U3 HHUX, TO €CTb MCpI_IaHI/Iﬁ UIn 3aMHpaHHﬁ n3-3a JOXKIOs, B OTACIIBHOCTH. Ecmm I/IOHOC(l)epHLIC
MCpHaHusd CaMU I10 cebe He MMPUBOJAT K ACHOJAPU3AlUU, a 3aMHUPAHUC N3-3a JOX/A HCJIb3s paCCMAaTpUBATH
KakK Q)nyKTyaumo CHUIrHajia (HeCMOTp}I Ha TO YTO OHO MOJKET BEI3BATh HEOOJIBIIIKE (bHYKTyaI_II/II/I MnoJsIpru3anu
IIpru MHTCHCUBHOCTHU MepL[aHI/Iﬁ oT CpCHHCﬁ a0 CHHLHOﬁ), TO OJHOBPEMCHHOC BO3HMKHOBCHHUC ABYX 3THUX
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SIBJICHUI COIIPOBOXIACTCA  CUJIbBHBIMU Q)HYKTyaHI/I}IMI/I CUTHAJIOB U Kpocc-nomlpmauneﬁ. YMeHue
pacrio3HaBaThb 00a dTHUX SBICHUS Ipu X OAHOBPEMEHHOM BO3HWKHOBCHUHN HCO6XOZ[I/IMO JJIA HpI/IMCHCHI/Iﬁ B
TII000H CHyTHHKOBOﬁ ceru/ CHUCTCMC, KOTOPLIC NOJIKHBI XapPaKTCPU30BaATHCA BBICOKOI TOTOBHOCTBIO.

[Iporno3upoBanue 3aTyxanus B Joxze onucaHo B Pekomennamun MC3-R P.618.

PHUCYHOK 13

3aBHCHMOCTH IKBATOPHATBHBIX HOHOChepPHBIX MepUaHuii Ha yacToTe 4 I'T'x
OT CpeHeMeCSYHOI0 YHCJIA COTHEYHBIX NATEH
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CpeieMecsaHOe YHCII0 COMHEYHBIX ISITEH
TIpsAMOYTOTEHUKH ITOKA3LIBAIOT THATIA30H BapHAITHit
B T€UEHHE TO/[A JIUIsI Pa3HbIX HECYIIHX
A: 1975-1976 1., Tonukonr u baxpeiin, 15 Hecymmux
B: 1974 r, Jlonrosuno, 1 necymas
C: 1976-1977 rr., Taii0oi, 2 Hecymux
D: 1970-1971 rr., 12 cranumii, > 50 Hecymux
E: 1977-1978 rr., l'oHKoHr, 12 Hecymux
F: 1978-1979 rr., l'onkonr, 10 Hecymmx
G: 1979-1980 rr., I'oHkoHT, 6 HecyIMX
P.0531-13
5.8 Mopaess MepUaHUii B THTarepueBoM JIHana3oHe

Jis OLlEHKH TIOCTEeNCTBUN MEpIaHHus, KOTOPBIX MOXHO OXHUAATh B KOHKPETHOW CHTYyallMd, MOXHO
MIPENIIPUHSITD CIEIYIONNE ISHCTBHS:

Hlae1: Ha pucynke 14 mnpuBeneHa CTaTHCTHKA BO3HMKHOBEHHS MEpLUAHMH Ha HSKBAaTOPHAIBHBIX
HOHOCEPHBIX Tpaccax: MOJHBIA pasMax ¢uykryanuid, P, (1b), Ha wacrore 4 ITu npu npueme
CO CIIyTHHKOB B BocToyHOM mnomymapuu mpu yriax mecta nopsaka 20° (P — cruomHble KpUBBIE)
U B 3anagHOM NOJyLIapyuH pu yriax mMecta nopsaka 30° (I — myHKTupHble KpuBbIe). JlaHHbBIE TPUBEICHBI IS
Pa3INYHBIX BPEMEH I'0/1a M YHCEN COJTHEYHOH akTUBHOCTH (SSN).
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Ulae 2: Tlockonbky Ha pucyHke 14 npuBeaeHs! kpusble 115 yactoThl 4 [T, To 1715 MX mepecyera Ha APYTYIO
4acTOTy HeoOXOJMMO 3HAYECHHs, Haii[eHHbIE 10 JAHHOMY PHCYHKY, YMHOXUTh Ha Benuuuny (f/4)™'”°, rue
f — paccmarpuBaemas yacrora (I'T).

Ulae 3: Konebanust Pryc B 3aBUCUMOCTH OT reorpauueckoro MECTOIOJIOKEHNUS U BPEMEHH CyTOK MOXKHO
Ka4ueCTBEHHO OILICHHUTH C MIOMOIIbIO PUCYHKA 6.

Lllaz 4: Priyc, Kak 0JJHA U3 COCTABJISIONIMX OFOJKETA JIMHUMU CBSI3HU, CBsI3aHa ¢ TOTepsMU Ly coOTHOIICHHEM:

L, =P /2.

fluc
Ulae 5: OnpeneneHre MHIEKCa MEpLUAHUM, S4, TTapaMeTpa, KOTOPBIH HanboJiee MHPOKO UCIONB3YeTCs MpU
OIMCAaHWU MepIaHuii, 1aHo B 1. 5.1. [TomyunTs ero MoxxHo, 3Hast Pryc 1 ncnonb3ys Tadbmuiy 1.

PUCYHOK 14

T'onoBas craTHCTHKA MOTHOTO pa3sMaxa QUIYKTyaluii, Ha0II01aB IHXCS
Ha 3eMHOI cranuuu B 'onkonre (kpussie 11, P1, 13-16, P3—P6)
U Ha 3eMHoIi cranuun Taii03sa (kpusbie P2 u 12)
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ITonnblii pasMax QurykTyarmii (1b)

Kpusas Lepuoo HHuanazou SSN
I1,P1 Mapr 75-76 10-15

12, P2 Hrons 76-77 12-26

13, P3 Mapr 77-78 20-70

14, P4 Oxrs6ps 7778 44-110
15, P5 Hosops 78-79 110-160
16, P6 Hrons 7980 153-165

P.0531-14
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PHUCYHOK 15

IIpumep 10JrocpOYHBIX KyMYJISITHBHBIX CTATHCTHYECKUX JAHHBIX YPOBHEl CHrHa 2
(4 I'T', yroa mecta 20°)
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HPOIICHT BPCMCHH HCTIPCBBIIICHUA abermccesl
P.0531-15

6 IMoraomenue

ITpu OTCYTCTBUH HEMOCPEICTBEHHON HH(OPMAIMH MTOTEPH 3a CUET MOTJIOIICHHSI B HOHOC(HEpe MOKHO OIIEHUTh
C TIOMOIIIBIO MMEIOIIHXCS MOJIEIIeH B COOTBETCTBHH ¢ cooTHOmeHueM (sec i ) / 2 mst uactor Boime 30 MI'm, rie
| — 3CHUTHBIA yroJ TPAGKTOPHH PACIpPOCTpaHEeHHs B HOHOC(hepe. B 3KBaTOPHAIBHBIX W CPEIHEITHPOTHBIX
paiionax Ha dactoTtax Bbime 70 MI'T pammioBOmHBI OyAyT pacmpoCTpaHSAThCA B MOHOC(hepe 0e3 3aMeTHOro
MOTJTONICHHSI.

W3mepenust Ha cpeqHMX IIMPOTaX IOKA3bIBAIOT, YTO TUIIMYHBIC 3HAYEHUS IOTJIOIIEHHS B HOPMAIbHBIX
yCInoBuAX 00bIMHO cocTaBiaroT Ha yactore 30 MI't ot 0,2 1o 0,5 nb st mpoXoXkIeHUsT CKBO3b HOHOC]Epy
B OJIHOM HAaNpaBJICHUH NPH BEPTHKAJILHOM MNajeHHH. Bo BpeMsi COMHEYHOH BCHBIIIKM IMOTJOMIEHHE Oyner
BO3pAacTaTh, HO HE MPEBBICUT 5 1b. YcuneHHoe noriomeHe MoKeT BOZHUKHYTh Ha BBICOKHX IIMPOTax M3-3a
SIBJICHUM, CBSI3aHHBIX C MOJSIPHOM IIANKOW M aBpOPaIbHOM 30HOM; 3TH JBa BUJA MOIMJIOIIECHUS BOZHUKAIOT C
HHTEpBaJIaMH, KOTOPBIC SIBJISIOTCS CIy4ailHBIMM BENMYMHAMH, HPOJODKUTENBHOCTh MX Pa3IMyuHA, a HX
BIIMSIHAE 3aBUCUT OT MECTOIOJIOXKEHHUSI TEPMHUHAIIOB U yriia Mecta Tpacchl. CienoBarensHo, A Haubosee
3¢ (GEKTUBHOTO MPOSKTUPOBAHMSI CUCTEM ITH SIBJICHUS CIIEAYET ONKCHIBATh CTATUCTHUYECKH, UMES B BUILY, UTO
MPOAOJKUTENBHOCTH aBPOPATBHOTO MOTJIOLICHHUS! UMEET OPAJOK HECKOIBKHUX YacoB, a B 00JIaCTH MOJISIPHBIX
LIAMOK MPOLECC HOTJIOLIEHHUS [UINTCSI HECKOJIBKO THEH.

6.1 ABpopaiibHO€ TOTJIoNIeHe

ABpopanbHOE MOTJIOIIEHIE BO3ZHUKAET BCIECACTBUE YBEIMUCHNS KOHIIEHTPALIMHK JIEKTPOHOB B obnactsaix Du E
TIPH BBICHITAHUAX OBICTPHIX AJIEKTPOHOB. llormomenune Habmrogaercst B monoce mmpot ot 10° mo 20°, nentp
KOTOPOH pacroyio’keH BOJHM3M ILUPOTHI, I7ie HAOMIOJaeTcsl MakCHMaJIbHAsl 4acTOTa MOSBJICHUS BUIAMMBIX
cussHuil. OHO NPOUCXOAMT KakK pAJ JUCKPETHBIX BO3pACTaHWIl MOIVIOUIEHHS, JUIMTEIBHOCTh KaXJO0TO U3
KOTOPBIX CPaBHUTEIBHO HEBEIMKA — OT MHMHYT JO HECKOJIBKMX YacOB IPH CPEIHEH UIMTENBHOCTH OKOJO
30 mMuH., 1 00BIYHO €To BpeMeHHasi CTpyKTypa HeperyisipHa. HouHble Bo3pacTaHus, Kak MpaBuio, COCTOAT U3
IUTaBHBIX OBICTPBIX MOABEMOB M MEUICHHBIX CIIaf0B. TUIINYHBIE 3HAYESHHUS MTOTJI0MIeHHns Ha yacToTe 127 Ml
MIPUBE/ICHBI B Tabnwuie 2.
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TABJINLA 2
ABpopanbHoe norsomenue Ha yacrore 127 MI'n (ab)

IMpouent Yroa mecra
BpPEMEHHU 20° 5°
01 15 2,9
1 0,9 1,7
2 0,7 1,4
5 0,6 1,1
50 0,2 04

6.2 IHoraomenue B MOJSIPHOM MIanke

ITornoiienrie B NOJISIPHOM MIANIKE, KOTOPOE MOXKET BOSHUKHYTh B IEPUO/IbI BBICOKOIM COJIHEUHOW aKTUBHOCTH,
Ha0JII0]aeTCs HAa TEOMAarHUTHBIX MIMPOTaX BhIme 64 rpamycos. IlorioineHue BbI3BIBACTCS HOHM3ALMEH Ha
BbicOTax Oojiee mpuOmu3uTeabHO 30 kM. OOBIYHO OHO MPOSIBISETCS B BHJE IUCKPETHBIX, XOTS HHOIJIA
U NIEPEKPBIBAIOIINXCS COOBITHI, KOTOPBIE MOYTH BCErAa CBSI3aHbl C JIUCKPETHBIMH COOBITHSMH Ha COJIHIIE.
[Tormomenue MPOIOKUTENIEHO U PETUCTPUPYETCS HAa OCBEIIEHHOMN YacTH MosspHo# manku. Hanbomee gacto
TIOTJIOIICHHE B TIOJISIPHON IIIATIKE TIPOMCXOIUT BO BpeMsi MaKCHMyMa ITUKJIa COJTHEYHON aKTHUBHOCTH, KOT/Ia B
TEYCHHE Trojla MOXXET ObITh oTMeueHo oT 10 mo 12 coObiTuii Takoro poga. Kaxkmoe coObITHE MOXKET
MIPOJIOJDKATHCS IO HECKOIBKUX JHEH. B 3TOM 3aKiouaeTcst OTINYHE OT aBPOPATHHOTO MOTJIOMIEHNS, KOTOPOE
3a4aCTyI0 COBEPIIEHHO JIOKAJIbHO U UMEET BapyalluM NOPsAJIKa HECKOIBKUX MUHYT.

[IpumeuaTenbHOM YepTOH COOBITHS IOIJIOIICHHUS B MOJIAPHOU IMAIlKe SABJSCTCS 3HAYUTEILHOE YMEHBIIICHUE
MOTJIONICHHS] B HOYHBIC Yachl JUIs JaHHOW CKOPOCTH 0Opa3oBaHMsI JIEKTPOHOB. PucyHok 16 mpencramiser
co00l OCHOBaHHYIO Ha PHOMETPHUYECKHX HAONIONEHHUSIX Ha Pa3HbIX IMIMPOTaX THIIOTETHYECKYI0 MOIETH
CYTOUYHBIX BapyallMi MOTJIOIIEHHS B MOJISIPHON IIIarKe, OCJIEI0BABIIETO 3a KPYITHOM BCIIBIIIIKON Ha COJHIIE.
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PUCVYHOK 16
I'mnoreTnyeckasi MojieJ1b MOTJIOUIEHUS B MOJISIPHOM LIANKe, CJIEAYIOLIEro 32 KPYNHOM BCIBIIIKOI HA COJTHLE,
10 NMPOrHo3aM Ha0/II0/leHHii Ha pUOMeTpax Ha yacToTe 0k0J10 30 MI'y
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Benpimka MectHoe BpeMs
A: BBICOKHE IITHPOTHI — 24 yaca OCBEIEHHOCTH COJIHIIEM
B: BbICOKHE IMPOTHL — jIeHb U HOUb PABHOH IIPOJOIKHTEILHOCTH
C: BBICOKHE IIMPOTHL — aBpOpaJIbHAL 30Ha
7 Pe3rome

B Tabmune 3 mpuBeneHbI ONEHKM MaKCHMAaIbHBIX 3Ha4eHW HoHochepHbIX 3ddekToB Ha vactore 1 [T
[Ipeanonaraercs, YTo MOJHOE COJEP)KAHUE BJIEKTPOHOB B BEPTHKATBHOM CTONOE MOHOC(EPHI COCTaBIsET
10" »m./M2. Yrom MecTa cauTaeTcs paBHBIM MpuMepHO 30 TpaaycaM. BemmuuHE! JaHbI [T CITydas IPOX 0K IEHHS
PanroBOJIH Yepe3 HOHOC(EpPY B OTHOM HalpPaBJICHUH.
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TABJIMLIA 3

OueHkn MaKcHMAaJbHBIX HOHOC(hepHBIX 3¢ pexToB Ha yactoTe 1 I'T'n A5t yriioB mecta
0k0J10 30 rpaaycoB npu nepecedyeHMH HOHOC(EPHI B 0THOM HANPABJIEHUN

dddexr Beanunna 3aucHMOCTE,
OT YaCTOThI

dapaneeBckoe BpalleHne 108° 1/f2
3aiepKKa pacpoCTpaHEHUS 0,25 Mkc 1/£2
Pedpakius < 0,17 mpag 1/f?
W3meHeHme HarpaBiIeHHs IpUXo/ia 0,2 TyroBBIX MUH. 1/f2
[Tornomenue 2

(B OJISIpHO 1IAIIKe) 0,04 nb ~17
[Tornomenue } 0,05 1B ~1/f2

(aBpopasbHOE + B TIOJIAPHOM IIATKE)
[Tornomenue <0,01 15 1/§2

(cpemHemUpOTHOE)
Hucniepcus 04 ge/MI'n 1/£3
Mepranus Cum. 1. 4 Cum. 1. 4
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