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IpeaucaoBue

Pons Cekropa paguocBsi3W 3aKiIiOYaeTcsi B O0ECHEYEHWH palMOHAIBHOTO, CIIPAaBEIIMBOrO, 3(dekTuBHOrO u
9KOHOMHYHOTO HCIIOJIb30BAHUS PaJNOYACTOTHOTO CIIEKTpAa BCEMH CIIy:KOaMH pajMOCBS3M, BKIIOYAs CIyTHHKOBBIC
CIIy’)KObl, W TIPOBEAECHHMH B HEOTPAHUUYEHHOM YAacTOTHOM [IMaNa30HE WCCIEJOBAaHWH, HA OCHOBAaHMU KOTOPBIX
puHUMaroTcs Pexomennanuu.

BcemupHbIe 1 pernoHaibHbIe KOH(DEPEHIINY paJnoCBsI3U U accaMOiIen panoCBs3U IIPH MTOJIEPIKKE HCCIIET0BATENBCKUX
KOMMCCHH BBITIOJIHSIOT PETJIAMEHTAPHYIO U MOMUTHYECKYI0 (GyHKIMN CeKTopa paguoCBs3y.

IosmTuKa B 00/1acTH MpaB MHTEVIEKTyaJbHOM co0cTBeHHOcTH (ITUC)
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ynomuHaemoil B Ilpunoxenun 1 x Pesomormuu 1 MCO-R. ®opmsbl, koTopble BiajenblaM HaT€HTOB CIEAYET
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naTeHtHO! noutukd MCO-T/MC3-R/MCO/MBK u 6a3a nanHbix nareHTHON nHDOopMarun MCI-R.

Cepuu Pexomenpanmniit MCI-R

(ITpencraBieHs! Taxke B oHyIaiiHOBOH (popme 1o azxpecy: http://www.itu.int/publications/R-REC/en.)
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PEKOMEHJIAILIMA MCS-R P.531-10

Jlannbie 00 MOHOC(EPHOM PACIPOCTPAHEHUH PAAMOBOJIH U METOAbI
NMPOTrHO3UPOBAHUS, HE00OX0AMMbIE VISl IPOEKTUPOBAHUSA
CILyTHMKOBBIX CJIY:K0 M cucTEM

(Bommpoc MCD-R 218/3)

(1978-1990-1992-1994-1997-1999-2001-2003-2005-2007-2009)

Cdepa npumenenust

B Pexomenmanmun MCD-R  P.531-8 omuceiBatorcss MeTonsl  oneHkH 3¢ ¢ekToB  moHOochepHOro
pacrmpocTpaHeHus! paJuoBOJIH Ha Tpaccax 3emisi-kocMoc Ha yactoTax ot 0,1 mo 12 I'Tu. Ha Tpacce 3emus-
KOCMOC, KOTJla CUTHAJI IPOXOAMT uepe3 HoHOC(hepy, MOTYT BO3HUKATH cieayromue 3)(eKTs:

- BpalICHUC IMJIOCKOCTU MOJAPpU3ALIUA (Q)apaj:[eeBCKoe BpaIJ_lGHI/Ie), BBI3BIBAEMOC B3aMMOACHCTBUEM
BHGKTpOMaFHI/ITHOﬁ BOJIHEBI C I/IOHI/I3I/IpOBaHHOI71 Cpe,[[Oﬁ MAarHUTHOIO I10JIS 3eMIIH BOJIb TPACCHhI;

- rpymmoBas 3aJep)kKka CUTHajla W OIEpPeKeHHe MO (a3e, BBI3BAHHBIC IOJHBIM COJEPKAHUEM
anexTpoHoB (I1CD), HakomUBIIUMCS BIIOJIb TPACCHI;

- OBICTpOC M3MEHEHHE CHUTHAJIa 10 aMIUIUTye U (a3e (Mepianue), BRI3BAHHOS MajJOMaCIITaOHBIMU
HEOJHOPOTHOCTSIMH HOHOC(HEPHI;

- HN3MCHCHUC OYCBUIHOT'O HAIIPABJIICHUA HpI/I6LITI/I$I, BBI3BAHHOC pe(bpaKuHeI‘/'I;

- I[OHHJ'IGpOBCKI/Iﬁ 3(1)(1)€KT, BBI3BAaHHBIM  HEIMHCHHBIM XapaKTepoM  Bpall€HUA  IUIOCKOCTHU
nojigpru3alii U BpEMCHHBIMU 3aICPKKaAMU.

I[aHHLIe n METOAbI, OIIMCAHHBIC B Hacrosmier P CKOMCHOAIMN, MNPUMCHANOTCA JI1 IUIAaHUPOBAHUA
CITYTHUKOBBIX CUCTEM B COOTBCTCTBYIOIIUX ,E[GflCTByIOH.[HX napamMeTpax, yKka3aHHbIX B HpI/IJ'IO)KCHI/II/I 1.

Accambnest paguocssizu MCD,
yuumoleas,

a) 4T0 HoHOCc(hepHbIe 3(h(HEKTH OKA3bIBAIOT CYIIECTBEHHOE BIMSHUE Ha PACIPOCTPAHEHUE PAaJHOBOIH
Ha YacToTax Mo MeHbIen mepe 10 12 I'T';

b) 9TO 3TU 3PPEKTH MOTYT OBITH OCOOCHHO CYIIECTBEHHBI ISl CITYTHUKOBBIX CITYKO, HCIOIB3YIOMIHX
HETeOCTAllMOHAPHYI0 OpOHUTY U paboTaromKX Ha yacToTax Huxke 3 [T

C) yTO  OBUIH IpeACTaBJICHBI  SKCIICPUMCHTAJIBHBIC  JTAHHBIC 130470011 pa3pa60TaHLI METOABI
MOACIIUPOBAHUA, KOTOPLIC MO3BOJIAIOT IMPOTHO3UPOBATH IMAapaMETPhI I/IOHOC(I)epHOFO pacipoCTpaHCHUs,
HGO6XO}_'[I/IMLIG JJI TUTaHUPOBAaHUSA CITYTHUKOBBIX CUCTEM;,

d) 4qTo I/IOHOC(I)GpHI:IC B(b(I)GKTLI MOT'YyT OKa3bIBaTb BJIHMAHUC Ha TMIPOCKTUPOBAHUC U Ka4YC€CTBO
PagruoOCUCTEM, B COCTAB KOTOPBIX BXOAAT KOCMUYCCKUC allllapaThl;

e) YTO OTHU JaHHBIC M METOAbI OKa3aJIUCh COBMCCTHUMBIMHU C €CTECTBECHHOM M3MEHYMBOCTBIO SBJICHHUM
pacnpoCTpaH€Huss paJuoBOJH W, CJICAOBATCIIBHO, HWX MOXHO MCIOJb30BaATh TIIpU I[IJIAHUPOBAHUUN
CITYTHUKOBBIX CUCTEM,

pekomenoyem,

1 YTOOBI JAaHHBIC U METO/Ibl, TPCACTABJICHHLIC B HpI/IJ'IO)KeHI/II/I 1, HCIIOJIb30BAIUCH IIPU INIAHUPOBAHNUHU
CITYTHUKOBBIX CUCTEM C YUCTOM AUAITIA30HOB UX HeﬁCTBHTeHBHOCTH, YKa3aHHBIX B 3TOM HpI/IJ'IO)KCHI/II/I.
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Ipuiaoxenue 1

1 BBenenune

B wnacrosimem Ilpunoxenun paccmarpuBaroTcs 3(QdeKkTsl MOHOCHEPHOro pacHpoCTpaHEHUs Ha Tpaccax
3emis-kocMoc. C TOYKH 3peHMsI NPOCKTHUPOBAHMS CHUCTEM BO3JCHCTBHE HOHOC(EpPhI MOXKHO CBECTH K
CIIeAYIOIEMY:

a) nojaHoe conepxanue diekTpoHoB (IICD) Boomp wmoHOChEpHOH Tpacchl paclpoOCTpaHEHUs
noABIKHON cnyTHHKOBOW ciyx0bl (IICC) BbI3bIBaeT BpallleHHE IUIOCKOCTH IOJIIPH3aLUH
(papaneeBckoe Bpamenue) Hecymei [ICC 1 BpeMeHHYIO 33ep’KKy CHUTHaNa, a TaK)Ke W3MEHEHHUE
HaOJII01aeMOT0 HaTpaBJICHHUS IPUXO0/1a BOJTHBI U3-3a pePpaKLum;

b) JIOKaJIM30BaHHbIE yYacTKH HOHOC(Epbl, BO3HHUKAIOLINE CiIydyailHbIM 00pa3oM H  OOBIYHO
Ha3bIBacMble HMOHOC(EPHBIMH HEOJHOPOAHOCTSIMM, HPUBOIAT K HM30BITOYHOMY H CIy4alHOMY
BPALICHUIO TONAPU3ALUHI U YBEIMUCHUIO BPEMEHHOM 3aJIepKKH, IPUYEM TPOLIECC ITOT MOKET OBITH
OIMCAaH TOJBKO CTOXaCTUYECKH;

c) W3-3a TOTO, YTO BPAICHUS U BPEMEHHbIC 3aJIEPKKH, CBI3aHHBIC C MNIOTHOCTHIO JIEKTPOHOB, 3aBHCAT
OT YacCTOTHI HEIWHEWHO, dPdeKThl a) 1 b) BeXyT B CBOIO oYepenb K TUCIECPCHH WA N3MEHEHHUIO
rpymmoBoit ckopoctu Hecymux [1CC;

d) KpOME TOT0, JIOKaJU30BaHHbIE HOHOC(HEpPHBIC HEOTHOPOIHOCTH MOTYT TaKXKe JCHCTBOBATH Kak
coOuparolas Wik paccerBaromas JuH3a, (GOKYyCUPYs WIN paccerBasi PaluOBOJIHbBI. Takue sBICHHUS
OOBIYHO HA3bIBAIOT MEPLAHUSMH, U OHU BO3JEHCTBYIOT Ha aMIUIUTYXRy, (azy M yroia mpuxonaa
curnaina [1CC.

U3z-3a crnoxHoO# (hmsmueckoir npupoasl noHochepsl nmoHochepHble 3(h(EKTHI, BIMSIOIMIME HA IMapamMeTphl
CUCTEMBI, KaK Y€ TOBOPUJIOCH BBIIIE, HE BCET/Ia MOXKHO OMKCATh C MOMOIIBI0 MPOCTHIX AHATUTUYCCKHX
(dhopmyir. COOTBETCTBYIONINME JTaHHBIC, NPEJCTABICHHBIC B BHUJEC TAOIUI] W/WIM T'padUKOB U JOMOJIHCHHbBIC
ONMUCATENILHBIMA WM  OTPAaHUYUBAIONIMMH  YTBEPKIACHUSAMH, SIBIIIIOTCSA IO BCEM MPAKTHYCCKUM
COOOpaKCHUSAM HAWIYUYIIMM CIIOCOOOM TMpeICTaBICHUs 3TUX 3P PEeKTOB.

l'oBops 06 3ddexrax pacnpocrpanenuss npu npoektupoBannu [ICC Ha uwactorax Hmxke 3 I'Tm, ciemyer
MIPU3HATb, YTO:

e) W3BECTHBIC SIBJICHUSI PACIPOCTPAHEHUS] Ha TpaccaX KOCMOC-3eMJIsl, BbI3BIBACMbIC BO3JICHCTBHEM
THAPOMETEOPOB, HE HTPAIOT CYIIECTBEHHON poiin B cirydasx mil. ) u h);

f) 3¢ (deKThl MHOTOJYYEBOCTH BOJU3W IOBEPXHOCTH 3EMIIM, HAONIONAIONIMECS B TMPUCYTCTBUH
©CTECTBEHHBIX HJIM HCKYCCTBEHHBIX TMPEMATCTBUH W/WIM TPU HU3KHX YIJIaX MECTa, BCEraa
SIBJISTFOTCS] KPUTHUCCKIMU;

g) 3¢ QEeKTbl MHOTOIY4YE€BOCTH BONM3M TMOBEPXHOCTH 3€MJIM MOTYT MEHSTHCA B 3aBUCHMOCTH OT
MECTOIOJIOKEHHUS H, CICOBATEIBHO, HE SIBIAIOTCS ONPeNessIIonrM (akTopoM MpH MPOSKTHPOBAHUU
cucteM [1CC, ecnu peusb uaeT o pakTopax pacnpOCTPaHEHHS B ITI0OATBHBIX MaCIITa0ax;

h) nonochepHeie 3QPeKThl ABIAIOTCS HanOolee BaXKHBIMH (DAKTOpaMU PacIpOCTpPaHEHUs, KOTOpEIE
CllelyeT yuuThIBaTh NpH npoektupoBanuu cucteM [ICC B rimo0anbHbIX MacIuTadax.

2 ba3oBast unopmanus

W3-3a BIUSHUS CONTHEUHOU pamuanuu noHocdepa 3eMIu COCTOUT U3 HECKONBKHUX 0b0sacTeit nonmsanuu. Jis
BCEX MPAKTUYECKUX IIeNied MPUMEHUTEIBHO K CBsi3u obyactu moHocdepsl D, E, F u noHm3amus BepxHHX
CJIOEB CUMTAIOTCA MCTOYHHKAMHU CYIIECTBEHHOTO BKJIaaa B IICD mexmy OKOHEHYHON CTaHIMEH CIyTHHKA U
Ha3eMHOM OKOHCUYHOM CTaHITHCH.

B kaxnoii 00nacTy MOHU3UPOBAaHHAS cpella He SIBISETCS HU OAHOPOJHOMN B MPOCTPAHCTBE, HU CTALIHOHAPHOM
BO BpeMeHHU. BooO1e roBopsi, nmporecc (OHOBOH HOHH3ALUHU XapaKTEePU3yeTCs OTHOCUTEIBHO PETYISIPHBIMU
KOJICOaHUSIMH TI0 BPEMEHHM CYTOK, BpeMEHHM roja u 11-rogoBOMYy LHKIY COJHEYHOH aKTHBHOCTH U B
3HAYUTENILHON Mepe 3aBUCUT OT reorpaiuecKoro MeCTOIMOIOKEHUSI M TEOMarHUTHOW akTUBHOCTH. [lomumo
(OHOBOM HMOHM3AaLMU BCErga CYIIECTBYIOT BBICOKOJMHAMHUYHBIE MajoMaclITa0HbIE HeCTalOHAPHEIE
CTPYKTYpBI, TaK Ha3blBaeMble HeogHOponHocTH. Kak QoHOBas HMOHM3AIMs, TaK W 3TH HEOJHOPOIHOCTH
CIOCOOCTBYIOT ~ MCK&KEHHIO  paguoBoiH. Kpome Toro, mokasaTelb  MPEIOMIICHHS  SIBISACTCS
4aCTOTHO3aBHCHUMBIM, T. €. Cpe/ia epeaauu — AUCIIeprupyoniasl.
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3 IlepBu4yHbIEe HCKAKEHUS, BbI3BaHHbIe (OHOBOM HOHM3aNUeil

Psan sddexroB, Takux kak pedpakuus, AUCHEPCHS W TPYIIOBas 33AEP)KKa, MO CBOCH BEIMYMHE MPSIMO
npornopimoHanbHel  [ICD; QapageeBckoe BpallleHHe Takke MPHONMH3UTEIBHO MponopiuoHansHo [1CD,
[pUYEeM pa3lWYHbIE YYaCTKHM TPAEKTOPHM Jydya BHOCST B HEr0 CBOW BKJIaJ C BECOM, 3aBHCALIMM OT
MIPOJIOTFHON COCTaBISIONICH MarHuTHOTO mons. TakuMm oOpazoMm, wHbpopmarus o IICD mossomser
KOJINYECTBEHHO OLICHUTH MHOTHE BayKHbIE HOHOC(EPHBIC SBICHUSL.

3.1 1HCS

[MonHOE conmepikaHKe MEKTPOHOB, 0003HaYaeMoe Kak Ny, MOXKHO OIPENICITUTh 10 hopmyIie:

NT=J n,(s)ds, (1)

rue:
S Tpacca pacnpocTpaHeHus (M);
M. : KOHIIGHTpAIUS 3JICKTPOHOB (3J‘I/M3).

I[ame €CJIn TCOMCTPUA TpaCChl PACIPOCTPAHCHUA TOYHO MU3BECTHA, OHNPCACIICHUC NT OKa3bIBACTCA
3aTPYAHUTCIIbBHO, ITOCKOJIBKY 7, MCHSCTCA B 3aBUCHUMOCTU OT BPEMCHU CYTOK, BPECMCHU roJa U LHUKIIA
COJIHCYHOM aKTHBHOCTH.

Hua ueneit mogenupoBanus BenmuuHa [ICD 0OBIYHO OIIEHWBAaeTCs ISl 3€HUTHBIX TPACC C TOMEPEYHBIM
2 16 18 2

cedenueMm 1 m~. [ICD B TakoM BepTHUKaIbHOM CTOJOIE MOXeT kojebaThes oT 10 mo 10°° an/m”, mocturas

MaKCHMAaJIPHOTO 3HAYEHUS B TO BPEMs CYTOK, KOT/Ia CBETHT COITHIIE.

Jnst ouenku BenmuuHbl [ICD MOXHO MCHONB30BaTh JHOO MPOIEIYPY, OCHOBAHHYIO Ha MEKIyHApOIHOI
stanonHoi nonocdepe (IRI), mibo Gonee rudKyro mpouenypy, TakKe MPUMEHUMYTO sl onpeaeneHus [1CD
Ha HaKJIOHHBIX Tpaccax U oCHOoBaHHYIO Ha Mozenu NeQuick. O0e 3T mporerypsl MpeAcTaBICHbl HUXKE.

3.1.1 Metoa, ocHOBaHHBIIi HA ucnoJab3oBannu IRI

3a cTaHOapTHYIO MECSYHYIO MeIHaHHYI0 HOHOC(epy mpuHUMaeTcs MexmyHapoaHas dTalloHHas noHochepa
IRI-95, pazpaborannas COSPAR-URSI. B ycnoBusx HU3KOH M YMEPEHHON COJTHEYHON aKTUBHOCTH MOYKHO
WCTIONIb30BaTh YHCIIEHHBIE METO/IBI, KOTOPHIE MO3BOJSAIOT TOIYYHTh UCKOMBIE 3HAYSHHS IS JIFOOOTO MECTa,
BpPEMCHH W BBIOpaHHBIX BBICOT BILIOTH 10 2000 kM. Eciam conmHedHass aKTHBHOCTH BBICOKA, TO OIICHKA
COZIep)KaHUsl BJEKTPOHOB C Tmomolbio monaenu IRI-95 moker okazarbesi 3aTpyIHUTENbHOU. JInss MHOTHX
Lenel ¢ mpuemMiIeMOd TOYHOCTBIO MOXHO OTPEIENUTh COJAEpKAHHUE dJICKTPOHOB, YMHOXHB MaKCUMAaIbHOE
3HAaYeHHE WX IDIOTHOCTH Ha SKBUBAJICHTHYIO TOIIIUHY CJIOS BO3AyXa, paBHYIO 300 KM.

3.1.2 Meroa, ocHoBaHHbIii Ha Moaeau NeQuick

Pacnipenenenue TIUIOTHOCTH 3JIEKTPOHOB, ONpEAENseMOe JaHHOW MOJENBIO, MpPEJCTaBIsIeTCS B BUJE
HEMpPepBhIBHON (PyHKIIMHU, KOTOpas Takke HETpephIBHA JJIs BCEX MPOCTPAHCTBEHHBIX MEPBBIX NMPOU3BOJHBIX.
OHO cocTOMT W3 JBYX dYacTeil: HIKHEH (HM)KEe MaKCHMallbHOW BBICOTHI cios F2) m BepxHeil (Bblie
MaKCHMaJbHO BBICOTHI ciost F2). MakcumanbHas BbicoTa ciost F2 Beraucnsgercs u3 Bennauabl M(3000)F2 u
otnoienus foF2/foE (cm. Pekomennmariuio MCO-R P.1239).

HwxHsis 9acTh ONMUCHIBAETCS C TIOMOIIBIO TMONYCIOEB DminTeiHa s npeacraBinenus cioeB E, F1 u F2.
Bepxnss yactb cnos F omsars xe npencrapnser coboii moirycnoi JmmTeiiHa, napaMmeTp TOJNIIHHBI KOTOPOTO
3aBHCHUT OT BbICOTHI. Mojienb NeQuick mo3BosisieT onpe/ie/iuTh BETHYUHBI INIOTHOCTH 3JeKTPpoHOB U [1CD Ha
MIPOU3BOJIBHBIX TPaccax 3eMIISI-CITyTHHUK U CITy THUK-CITy THHK.

KomneroTepHyto mporpaMMmy U CBsI3aHHBIE ¢ Hell (paiiiibl JaHHBIX MOXHO MOIY4YHUTh B Bropo paanocsszu.

3.1.3 TounocTh Moaeaei

Onenku Toynoctu mozeneir NeQuick u IR mpuBeseHbl B JOKyMEHTax, OIMyOJMKOBaHHBIX BMecCTe ¢ 0a30ii
JaHHBIX TPAHCHOHOC(HEPHOTO PacHpOCTpaHEHUsI PaJHOBOJIH B pasnene BeO-caiita MCD-R, oTHocsmemes k
3-it UccnenoBaTenbCKO KOMUCCHM IO PaHOCBSI3H.
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3.2 dapajeeBcKoe BpalleHne

HpI/I nepeccueHuun I/IOHOC(I)GpLI IIJIOCKOCTh MOJIApU3allun JIMHEWHO HOJ'I)IpH3OBaHHOI>i BOJIHBI ITOCTCIICHHO
MMOBOPAYUBACTCA MOJA BJIUSAHHUECM I'€OMArHuTHOI'O MOJIA U aHU30TPONHWU IIa3MBbL. Benmnuuna (bapa;[eeBCKoro
BpaliCHus, 9, 6y11eT 3aBUCCTh OT 4YaCTOTbl BOJIHBI, HAIIPSAKCHHOCTWM MArHUTHOI'O IIOJIA W IIJIOTHOCTH
DJICKTPOHOB IJIa3MBbI:

6:2,36><10’14M, 2
f2

re:
0: yrou BpamieHus (pan);
B,,: cpeaHuii ypoBeHb MarHUTHOrO moss 3emmn (Wb - m > umn Tecna);
Ny : nonHoe coznepxanue 31eKTpoHoB (IICD) (31eKTpoHb!I - m>);

f: yacrora (I'Tm).

XapakTepHble 3Ha4eHUs O IOKa3aHbl Ha PUCYHKE 1.

PUCYHOK 1

Beauunna gapaneeBckoro BpaueHus B 3aBucumMoctu ot [ICD 1 yacToThI
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Yacrora (I'T'n) 0531-01

Taxkum o6paszoMm, QapameeBckoe BpalleHHe OOpPaTHO NPOMOPUHMOHANBHO KBaJIpaTy YacTOTBI M TPSMO
MIPONOPIIMOHAIBHO MHTETPATbHOMY MPOU3BEIEHUIO KOHIICHTPAIIUY IEKTPOHOB U BEIMYMHBI COCTABIISIONIEH
MarHUTHOTO TOJISI 3eMJIM BAOJb Tpacchl pacrpocTpaHeHus. Ero mMeananHoe 3HaueHHe Ha JaHHOW 4acToTe
UMeeT BeChbMa PEryJLIpHYIO MPOTHO3WPYEMYIO 3aBHCHMOCTh OT BPEMEHH CYTOK, BPEMEHH TOoAa M TOYKHU
[MKJIa COJIHEYHOW aKkTHUBHOCTU. ClefoBaTelbHO, 3Ta PEryJsipHas KOMIIOHEHTa (apaleeBCKOrO BpaIlCHHs
MOKET OBITh KOMIIEHCHpPOBaHA pPYYHON MOJCTPONKOM yriia HakJIOHa MOJSAPU3ALMK AHTEHHBI 3€MHOMN
ctanuuu. OHAaKO B TeYeHHE HEOONBIINX MPOLIEHTOB BPEMEHH MOT'YT BO3HUKATh 3HAUUTEIbHBIE OTKJIOHEHUS
OT 3TOr0 pETryJSIPHOTO TIOBEJIEHUS B pe3yJbTaTe TIE€OMarHUTHBIX Oyph W, B MEHBIIEH CTENeHH,
MePEMEIIAIONINXCA KPYTHOMACIITAOHBIX HOHOC(HEPHBIX BO3MYILEHUI. DTH OTKIOHEHHS HEJb3s MPECKa3aTh
3apaHee. Y CTaHOBIICHA CBS3b OBICTPBIX M HHTEHCUBHBIX (PIyKTyanuil yriioB dapaneeBckoro Bpamenus OBU
CUTHAJIOB C COOTBETCTBYIOIIMMH CHJIBHBIMH M OBICTPHIMH MEPLIAHWSMU aMIUIUTYIbl B ITyHKTax,
PacTOI0XKEeHHBIX BOJIM3U ITpeOHel 3KBaTOPHATEHOW aHOMAJIHH.

Paspsizka 1o kpocc-noJisipu3aiuy i HamnpasjieHHbIX aHTeHH, XPD (nb), cBs3ana ¢ yriom ¢apajeeBcKoro
BpareHus, 0, COOTHOIICHUEM:
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XPD =-20 log (tan 0). 3)

33 I'pynnoBasi 3aep:kka

Hannuue 3apspkeHHBIX 4acTUIl B MOHOCEpe 3aMelUIsieT pacupocTpaHEeHHE PaJldOCUTHAIOB BAOJb TPACCHI.
Bennunna npeBbIIeHNs] BpEMEHH paclipoCTpaHeHUsI [0 CPaBHEHHIO CO CBOOOAHBIM MPOCTPAHCTBOM, OOBIYHO
o0o3Havyaemasl ¢, Ha3bIBaeTCs "TPYNIOBOW 3alepKKOHU". DTO OUeHb BaKHBIH (aKTOp, KOTOPBIH OOJKEH
yuuTbiBatbes B cuctemax [ICC. AnanornyuHo, ¢asza onepekaercs Ha Ty JKe BeTMUMHY. BpeMeHHas 3amepixka
BBIYHUCIISIETCS 110 PopMyIie:

t=1345 N7/ f2x 107, 4)
rue:
{: BpEeMeHHas 3aJepiKKa (C) 0 CpaBHEHUIO C PACIPOCTPaHEHUEM B BaKyyMe;
f: uyacrota pacnpoctpanenus (I'm);

Nr: ompezensieTcsi BI0JIb HAKIIOHHOM Tpacchl paclpoOCTpaHEHHU .

PucyHnok 2 mpencraBisier coOoi rpadmKk BpPEMEHHOW 3aIepiKKH, f, B 3aBUCHMOCTH OT YacTOTEHI, f, IS
HECKOJIBKHUX 3HAYCHUH CONIEPKAHUS SJICKTPOHOB BJIOJb JIy4a.

B nonoce yactor okono 1600 MI't rpymnimoBas 3ajep)kka curHaia uaMensiercss mpumepHo ot 0,5 go 500 He
wis TICD or 10" mo 10" sn/m’. Ha prcyHKe 3 mpeacTaBiIeH TOZOBOM MPOLEHT TAKHX YacOB AHEBHOTO
BPEMEHH CYTOK, JJISi KOTOPBIX BpeMs 3aJepKKH TpeBbimaeT 20 HC B MEPHOA OTHOCHUTEIHFHO BBICOKOU
COJIHEYHOU aKTHUBHOCTH.

34 Mucnepcus

Ecnu curnanel, mpoxopsiue udepe3 HoHOchepy, 3aHUMAIOT 3HAYUTENBHYIO MOJOCY YacTOT, 3aJepiKKa
pacmpocTpaHeHus (sBisifomascs (yHKIMEH 4YacToThl) NpUBOAMT K aucnepcud. HuddepeHnmanbHas
3ajepkKKa B T0OJIOCE MPONOPIHOHAJIbHA HMHTETPajJbHOM IUIOTHOCTH BJIEKTPOHOB  BIOJbL  TPAacChl
pacmpocTpaHeHust Jyyda. JIsi (UKCHPOBAHHOM INUPWUHBI TMOJOCHl OTHOCUTENbHAs OUCIEpCUsl OOpaTHO
MpoNopLUHOHAIbHA KyOy 4acToTel. TakuM 00pa3oMm, B IIUPOKOMOJOCHBIX cucTemax mnepemaun Ha OBY wu,
BO3MOXHO, Ha YBY 3TOT 3ddektr HeoOxoanumo yunTeiBaTh. Hanmpumep, kak Moka3aHo Ha pHCyHKe 4, Ipu
MHTETrPANbHON KOHIEHTPALMH 3JIEKTPOHOB Topsaka 5 X 10'7 51/M”, MMIIYIbCHBIH CHIHAN JUIMTEIHHOCTHIO
1 Mkc Oyzmer ucnbIThiBaTh AuddepeHnuanbayo 3anepxky 0,02 mxc Ha yacrore 200 MI'm, Torma kak Ha
gactote 600 MI'1 3Ta 3anepxka cocraBuia 661 ToabK0 0,00074 MKC (cM. pUCYHOK 4).

3.5 Cxopocts usmenenns ICD

Ckopocts m3meHenus 11CO, HaOmonaemasi Ipu HaXOXKAEHUM CITyTHHUKA Ha OpOMTE, YACTUYHO OOYCIIOBIICHA
HW3MEHEHUEM HalpaBlieHHS TPAaeKTOPUHU Jy4a, a YacCTUYHO — M3MEHEHHsSIMHU caMoil HoHocdepsl. B ciydae
CIyTHHKa, Iepecekatomero Ha BbicoTe 22 000 KM aBpopajbHYIO 30HY, HaOioJanach MaKCHUMaslbHas
ckopocTs u3MeHenust IICD, pasmas 0,7 x 10'® sn/m*/c. C TOuKM 3peHHS HABUTalMH Takas CKOPOCTH
HW3MEHEHUS COOTBETCTBYET HabmogaeMol ckopoctu nopsaaka 0,11 m/c.
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HoHocdepHast BpeMeHHast 3aACpKKa (MKC)
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PUCYHOK 2

HonocdepHasi BpeMeHHast 321ePKKa B 3aBHCUMOCTH OT YaCTOTbI
JJIS Pa3JIMYHBIX 3HAYEHMIl coJepKaHus JIEKTPOHOB
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PUCVYHOK 3

KoHTypbI NPOLIEHTHBIX /10JIeil CpeAHeroJ0BOro Y1cjiaa YacoB JHEBHOIO BpeMeHHU, KOI1a BpeMsl 3a1epPKKU
NPH BepPTUKAJIBLHOM najenuu Ha yacrore 1,6 I'Tu npespimaer 20 He (YMC10 cOTHEUHBIX NsiTeH = 140)
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PUCYHOK 4

Pa3ziinune BpeMeHHBIX 3a/IepiKeK MeKIy HHXKHEll U BepXHeil 4acTOTaMH CHEKTPa HMITYJIbca
3aJaHHOIi IIMPUHBI T, lepelaBaeMoro yepe3 HoHocdepy B 0THOM HANPABJICHHH
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4 OcHOBHBIE HCKAXKEHNS, 00yCI0BJIEeHHbIE HEOJHOPOIHOCTIMU

4.1 Mepuanus

OnHo u3 HauboJee CHUIIBHBIX HApyIICHUH CBS3M Ha TpaHCHOHOC(EPHBIX Tpaccax Ha yacToTax Hmke 3 [To
00yCJIOBIEHO HWOHOC(EpHBIMH MepUaHusAMHU. SIBIeHHS HWOHOC(HEPHBIX MEpUaHU MOTYT U3peaKa
Habmronateess Ha 4vactoTax Ao 10 I'Tu. Mepuanus cosgarorcsi BeileAcTBUE (QIyKTyanudid MOKazaTens
MIPEJIOMIICHHS, BBI3BIBACMBIX HEOIHOPOAHOCTAMH B cpele. B mpreMHHKe CUTHAN JEeMOHCTPUPYET OBICTpBIE
(GIyKTyanuu aMIIMTyAbl U ¢asbl, a TAKKe H3MEHEHHS €T0 CBOMCTB BpEMEHHOW KOTepeHTHOCTH. B ocHOBHOM
3a CUYEeT MEXaHHW3MOB paccesHHsA BIepeA W AUQPakUUU MajioMaclITaOHble HEOAHOPOTHOCTH IUIOTHOCTH
HMOHM3ALUH BBI3BIBAIOT MEPLIAHUS, IIPY KOTOPBIX MMOCTOSHHBIN CUTHAT Ha BXOJE MPUEMHMKA YCTYNaeT MECTO
CUTHaly, aMIUIUTYyAa, (aza ¥ BHOMMBIA YroJl MpHXoJa KOTOPOTO MOABEPKEHBI QUIyKTyanusM. PazmmuHble
aCTeKTHl ABJICHUS MEpLAaHUs MO-pa3sHOMY BO3JEHCTBYIOT HAa XapaKTEPUCTHKH CHCTEMBI, B 3aBUCUMOCTH OT
BUAAa MOIYJSIIMU cucTeMbl. Hamnbonee mMpoko ymoTpeOMMBIM MapaMeTpoM, HCHOJIb3YEMBIM ISl OLEHKU
WHTEHCUBHOCTHU (IIyKTyalui, SBISIETCS HHACKC MEpUAaHUH, Ss, KOTOPBIH onpeaensercs u3 ypaBHeHus (5):

()= )
(y

rae I — WHTEHCHMBHOCTb CHTHala (HpOHOpLIHOHaHLHaH KBagpaTy aMILIUTYAbI CI/IFHaJ'Ia), a <> 0O3Ha4YacT
cpeaHee 1no aHCaMOITIO.

, )

4=

Wnnexc mepuanuii, S; CBs3aH C MOJHBIM pa3MaxoM (QIyKTyalluii WHTEHCHBHOCTH CHTHaia. TodHoe
COOTHOIIIGHHE 3aBUCHUT OT XapakTepa pachpe/elieHus WHTEHCHBHOCTH. Hawmydineld anmpoxcuManuei
pacnpezneneHsi WHTEHCHBHOCTH SBIISIETCSl pacrpeneieHne Hakaramu, koTopoe NeHCTBYeT B IIMPOKOM
IUana3oHe 3HaAUeHUN Sy.
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st ynoOGCTBa HMHTEHCHBHOCTH MEPIIAHUNA MOXKHO TMOAPA3ACIUTh HA TPH PEXKUMA: PEKAM HHU3KOU
WHTECHCUBHOCTH, PEXUM CpPEIHEH MHTCHCUBHOCTH W PEKHUM BBICOKOW MHTCHCUBHOCTH. 3HAUCHHUS HHU3KOMN
WHTEHCUBOCTH COOTBETCTBYIOT Sy < 0,3, 3HaUCHUS CpelHEeH MHTEHCUBOCTH HaxonaTcs B mpezenax ot 0,3 mo
0,6, 1 B ciry4ae BRICOKOM HHTEHCHUBHOCTH — Sy > 0,0.

B ciiyuae pexxMMOB HU3KOU U CpeHed HHTEHCUBHOCTH 3aBUCUMOCTD S; OT YaCTOTHI HOCHT Xapakrep f ', TJie
V cocraBisieT 1,5 B OOmbIIell yacTh HAOMIOACHUH Ha MHOTHX 4acToTaX. Kpome Toro, B pexuMax HH3KOH
WHTEHCHBHOCTH aMIUIUTYJa COOTBETCTBYET JOrapu(phMUIecKu HOpMAILHOMY pacipeaeIeHuIO.

B pexume BBICOKOH MHTCHCUBHOCTH HaOJIOMAETCS yMEHbIIeHHE K03 duirenTa V. ITO MPOUCXOIUT BBUILY
HACHIIICHUS MEPIIaHU# MO BIMSHIEM CHJIFHOTO MHOTOKpAaTHOTO paccesHus. [lockonbky Sy mpubmmkaercs
k 1,0, pacmpeneneHue HWHTEHCHBHOCTM CHTHaJa JIydYIlle OIMCBHIBAETCS PIJIEEBCKUM paclpeaesiCHUEM.
B otnenbHBIX citydasx S; MOXET MpeBBImaTh 1, qocturas 3HadYeHud mopsaka 1,5. Ha pucyHke 5 mokazaH
MIPUMEP 3aBUCHMOCTH S4 OT 4acToTel B amamasoHax OBY u YBY mus Tpex aBpopaibHBIX CTaHIMIA TIPH
HU3KUX, CPEIHUX U BBICOKUX HHTEHCUBHOCTSX MEPLAHU.

@da30Bble MEpLIAHUS MOMYHHAIOTCS TayCCOBCKOMY paclpeielieHHI0 C HyJeBbIM cpemnHuM. CraHmapTHOE
OTKJIOHCHHE HCIONb3yeTcsl s omucaHus (a3oBbIX Mepuanuii (Gy). B pexumax HuM3KOH M cpenHeii
WHTEHCUBHOCTH OOJBIIMHCTBO HAOIIOIEHU, MPOBEICHHBIX B AKBATOPHAIBHBIX PaliOHaX, YKa3bIBAaeT, YTO
(bas3oBple MeplaHHsd M MepLAaHHs MHTEHCHBHOCTH SBJIAIOTCS CTPOrO0 KOPPEIMPOBAaHHBIMH; S; U G, (IIpH
BBIPQXCHHUH B PaaHax) UMEIOT aHAJIOTUYHbIC 3HAYCHIISL.

PUCYHOK 5

Hnpexcel Mepuanuii, usmepennsle B Kupyna (a), Jlyiea (b) n Kokkouia (¢) Ha yacrore 150 MI'y
(myHkTupHas JuHus) 1 400 MI'n (luTpuxoBasi JTUHMSA), KOTOpPbIe 3aPerHCTPHPOBAHBI
co cnyTHUKOB Tsykada Ha HM3KOIi NOJISIPHOI 0K0/103eMHOIi 0pOUTE
B IlepHoj HapyleHHbIX ycaoBuii 30 oktadps 2003 rona
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B Tabnune 1 npuBesieHbl COOTHOLIEHUS MEXAY S4 M IOJIHBIM pasMaxoM (QiyKTyanuit Py, (1b), monydyeHHble
SMIUPUYECKUM ITyTEM. DTO COOTHOLIEHHE MOKHO alllIPOKCUMHUPOBATH C TOMOIIBIO BHIPAKECHMSL:

1,26

])ﬂuc = 2775 S4

(6)
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TABJIULIA 1

Tabauua cooTHONIEHUI MeXK1y MHAeKCAMU MepUaHMii,
NOJIYYeHHAs SMIIHPHYECKHUM IIyTeM

Ppuc
S (zﬁi)
0,1 1,5
0,2 3,5
0,3 6
0,4 8,5
0,5 11
0,6 14
0,7 17
0,8 20
0,9 24
1,0 27,5

4.2 3aBHCHMOCTL MepIAHHIi OT reorpa)UuecKoro MeCTONOJIOKEHHs], PABHOAEHCTBUSI W

COJIHEYHOV aKTHBHOCTH

C Touku 3peHHs Teorpaduu CymecTByeT ABE OOJACTH WHTECHCHUBHBIX MEpIIAHWH, OJHA — Ha BBICOKHUX
LIMPOTax, a BTOpas — C LIEHTPOM B mpenenax t 20° oT MarHUTHOTO 3KBaTOpa, Kak MOKa3aHO Ha PUCYHKE 6.
CunbHBIE MEpIIaHUs B 00EHMX ITHX JBYX OOJACTSX HAOMIOAAIMCh HA YacTOTaX BIUIOTH JIO THUTAreplieBOrO
JMATia30Ha, TOTJA KaK Ha CPEIHUX ITUPOTaX MEPIAHMS BOZHHUKAIOT B UCKIIOUUTEIBHBIX CIyUasx, HAIIpUMeEp
BO BpeMs T€OMAarHUTHHIX Oypbh. B skBaTOpmanbHOW 00JaCTH OTMEYAETCS SBHO BBIPAKCHHBIA MAKCUMyM
WHTEHCHBHOCTH MEpIIaHUH B HOYHOE BpEMs CYTOK, YTO TaKXe MOKa3aHO Ha pucyHkax 6 um 7. B oGmactu
SKBaTOpa B THUTAarepreBOM OHAala30HEC HAONIOAANCS MUK aKTUBHOCTH MEPIIAHWA B TIEPHOJ] BECEHHETO
PaBHOACHCTBUS M BBICOKAsI aKTUBHOCTH — B TIEPHO]] OCEHHET'O PAaBHOICHCTBHSI.

C ToukM 3peHHsT BpPEMEHHBIX XapaKTEepPUCTUK HMHTCHCUBHOCTh 3aMHPAaHUN HOHOC(QEPHBIX MEpLaHuil
kosebnercst or 0,1 mo 1 ['m. Mepuanus oObIYHO HAYMHAIOTCA TOCIE 3aX0Aa COJHIA U MOTYT JUIMTBCS OT
30 MUH. 1O HECKOJIBKUX dYacoB. Jlns cTaHuuii B 00JIACTH 3KBatopa B TOABl MAaKCUMAaJbHOM COJHEYHOM
AaKTUBHOCTU HOHOC(EpHbIE MepUaHUs BO3HMKAIOT MOYTH KaXKABIM Beuep MOocje 3axoja CONHIA, MpHYeM
MOJHBIHA pa3max (aykryauuit yposas curHana Ha 4 I'T'n npessrmaer 10 nb.

4.3 Mopesab HOHOC(EPHBIX MepUAHUIH

J1st IporHO3upOBaHUsl HHTEHCHBHOCTH HOHOC(EPHBIX MEPLIAHNH Ha Tpaccax 3eMIIsI-KOCMOC PEKOMEHIYeTCs
WCTONB30BaTh TJIO0ATBHYI Mojenb uoHochepHbix Mepmanuid (GISM). Mogens GISM  mosBossier
MIPOTHO3UPOBATh MHACKC S, TMTyOHMHY aMIUIUTYIHBIX 3aMHUPAaHUH, a TaKKe CPEeAHEKBaApaTHUYHbIC 3HAYCHUS
(a30BBIX U YTJIIOBBIX OTKJIOHEHHH, OOYCIIOBJIEHHBIX MEPLAHHMAMH, B (QYHKUUH MECT Pa3MELICHUs, IaTbl,
BpeMEHH M pabodell 4acTOTHl CIIyTHUKOBBIX M HAa3€MHBIX CTaHLMI. JTa MOJAENb OCHOBaHA Ha METOXE
MHOroa3zoBoro 3kpaHa. OCHOBHbIE BHYTPCHHHE IapaMeTphl MOJIEJIM YCTaHOBJIEHBI IO YMOJIYaHUIO
CJICAYIOIINM 00pa3oM:

- HaKJIOH CIEKTPa HHTEHCUBHOCTH, p = 3;
- cpenHuid pazMep HeogHopoaHocTel, Ly = 500 km;
- CTaHIAPTHOE OTKJIOHEHHE QUIyKTYyalMid 3JIEKTPOHHON TIIOTHOCTH, Gy, = 0,2.

B mnoamporpamme, wucnonesytomeil unoHocdepHyro wmoxenbs NeQuick, npuHHMaeTcs BO BHUMAaHHE
OTKJIOHEHHE JTy4el M BBIYMCIIIOTCS XapaKTepUCTUKKA (OoHOBOM moHochepbl. Mcxoansiii kon moaenu GISM
BMECTE C COOTBETCTBYIOILEH TOKYMEHTAel MOXHO TIOIy4uTh B pa3aene BeO-caiita MCO-R, oTHocsmemces
K 3-i1 MccnenoBarenbekoit KOMUCCHU IO PAIUOCBA3H.
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4.4
4.4.1
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CTaTHCTHKA MTHOBEHHBIX 3HAYEHUI M CBOiicTBa CIIEKTpa

CTaTHCTHKA MTHOBEHHbBIX 3HAYEHHI

C‘lI/ITaeTCH, YTO IPU UCCIICAOBAHUN I/IOHOC(bepHBIX MCpL[aHI/Iﬁ (I)YHKLII/IH IIJIOTHOCTU BECPOATHOCTHU Hakaramu
AICKBATHO ONHUCBIBACT CTATUCTUKY MI'HOBCHHBIX HU3MCHCHUI AMIIIUTY JBI. qDYHKLII/IH IIJIOTHOCTH
HWHTCHCUBHOCTHU CUTHAJIA OMPCACIISICTCA KaK:

_ m" m—1 .
p(l)—r(m)l exp (—ml). (7)
PUCYHOK 6

I'ny0una 3amupanns HOHOC(EPHBIX MepUAHHIi (IPOIOPIUOHAIBHA IJIOTHOCTH IITPUXOBKH Ha PHCYHKeE)
B quanasoHe 1,5 I'T'n B roabl MakcHMyMa 4 MUHMMYMA COJTHEYHOI AKTHBHOCTH

ManﬁcumyM MnfmmyM
COJIHEYHOH aKTHUBHOCTH COJIHEYHOH aKTUBHOCTH
W > 155
] 10xB
[0 I 3
2 1b
1 nb

TTonpens

HOJIEOIIL

ITomHoYn
TTongens

0531-06
PUCYHOK 7

Pacnpenenenue ciyuaeB MepuaHus 3a oauH roja B Kaiienne B nepuoa ¢ uronsi 2006 roga no urois 2007 roga; ypoBeHs Sy

KonnyectBo ciryuaen

400 |
300 Becn rog
200 |

100 |

HHM3KUH (BepILINHA); cpeIHMii (cepeanHa); BbICOKHIi (HM3) 1JIs1 yIJI0B MecTa >2(°

Kaitenna: nara Ha nmepuon ¢ urors 2006 roma no mros 2007 roma
VYposens S,: (0,25-0,4), (0,4; 0; 0,55), (>0,55)
VYron mecta >20°, mocne KoppeKIMH MHOTOTYyYeBOCTH

12 16 20 24 4 8 12

Yacrer (ropu30HTANEHAS JIMHHS )

0531-07
MecTHOE Bpems ?
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riae "m-koa(duirent” Hakaramu cBsi3aH ¢ HHIECKCOM MEpIaHui, Sy, COOTHOLICHUEM:
2
m=1/8 K (8)

B ypaBuenun (7) cpegHuii ypoBeHb MHTEHCUBHOCTH, /, HOpMHpoBaH M paBeH 1,0. Brruncnenue nonu
BPEMEHHU, B TEUEHUE KOTOPOI CUTHaJl MPEBbIAET WM HAXOAUTCS HUXKE 3aJlaHHOTO MOPOTrOBOr0 3HAYEHHUS,
ynpouiaercs oiaroaaps ToMmy (akTty, 4To QyHKIHS pacHpeaeieHus], COOTBETCTBYIOMAs (GYHKIUH IIOTHOCTH
Haxkxaramu, umeeT 3aMKHYTYIO )OPMY U BBIpayKaeTcsl Kak:

I
PU)=] plxyde=U0) ©)

0 ['(m)

rne ['(m, ml) n T'(m) — HenonmHast ramMMa-QyHKIMSA U ramMMma-QyHKIUS, COOTBETCTBEHHO. C MOMOIIBIO
ypaBHEHUS (9) MOXHO BBIUHCIHTH JOJIO0 BPEMEHM, KOTJa CHUTHAJ TMPEBBIIIACT MM HAXOAWUTCS HIDKE
3aJJaHHOTO TOpOra B MpOIlecce TOTO WM WHOTO MOoHOochepHoro sBieHus. Hampumep, monisi BpeMeHH, B
TeUYeHWe KOTOPOTrO CHTHall OCTaeTCs MEHbIIEe CpPEeJHEro 3Ha4deHWs Ha BeNMYuHy Oomee X nb, paBHa
P(107'%), a nons Bpemen, koraa curaan Gonee dem Ha ¥ AB MpPEBBIIIACT CPEHEE 3HAUCHHE, OMPEICIICTCS
kak 1 — P(10""%).

4.4.2 IloBeneHme crieKTpa

B nnane BpeMEHHBIX XapaKTEPUCTHK YacTOTa 3aMUPaHUs] HOHOC(HEPHBIX MEPLUAHUH COCTaBIIsIET NPUMEPHO
ot 0,1 mo 1 I'u. [lo FaHHBIM pa3MTUYHBIX HAOIIOEHUH, B TPOCTPAHCTBEHHOM U BPEMEHHOM DHEPTeTUYECKHIX
CTIEKTpaX MOXKHO YBHJETh MHOKECTBO yYacTKOB C PasHBIMH HaklIoHamu oT f ' mo f °. XapakrtepHoe
MOBEJICHUE CIIEKTpa MOKa3aH Ha pucyHke 8. [IpuMeHHMTENPHO K cUCTeMaM, €CIIM HET AAHHBIX HPSMBIX
M3MEpPEHHIA, PeKOMEH TyeTCsl HCIIONB30BaTh YYACTOK C HAKIOHOM f °. DTO 3HAUEHHE COOTBETCTBYET HU3KOII 1
CpeaHell HHTCHCUBHOCTH MEPLIaHUi.

Kak nokazano Ha PUCYHKE 9, YaCTOThHI Cllada aMIUUIMTYJAHBIX U (l)aSOBI)IX MepHaHI/Iﬁ SBJISAKOTCA PA3JIMYHBIMU.
®az3oBbIC MCpHaHuA 06naz[a}0T Ooiee BBIPA)KCHHBIMHU  HU3KOYACTOTHBIMH  COCTABJIAIOIIUMU, UYCM
AMIUIUTYAHBIC MCPLaHUs.

4.5 I'eomeTpuyeckue pakTopbl
4.5.1 3aBHCHMMOCTH OT 3eHUTHOIO YIJIa

N 2
B GonbmmHCTBE MOJENEH MPEInoIaracTcs, 4To HHAEKC S , TIPOTIOPIMOHANICH CEKAHCY 3CHUTHOTO yIia

Tpacchl, i. CuMTaeTcsl, YTO Takas 3aBHCHMOCTH CIPaBe/UIMBa NPU 3HAYCHUAX yria i = 70° (A7 HU3KUX U
cpenHUX ypoBHeW Mepranwii). [Ipu Oonee BBICOKMX 3HAYCHHMSX 3CHHTHOTO yTria CIEAYET IOJIb30BaThCs
CTCTICHHBIMU (DYHKITUSIMH SEC i C TIOKa3aTeIeM CTeIICHH, MEHSIOIUMCS B Tuamna3one ot 1/2 go 1.

4.5.2 3aBHCHMMOCTB OT BpeMeHH rofa U J0JIIr0ThI

Bo3HukHOBeHHE MepLIaHUK U BEIMUMHA UHAEKCA Sy 3aBUCST OT JOJITOTHI, @ TAKXKE OT BPEMEHHU I'0/1a U MOTYT
OBITH OIKCAHBI YIJIOM 3 B KauecTBe MapaMeTpa, Kak MoKa3aHo Ha pUcyHKe 9b. B — 3T0 yron Mexay rpaHuiieit
3ax0/1a COJHIIA U MECTHBIM MarHUTHBIM MEPHUIUAHOM C BEPIIMHON B TOUKE MEPECEUEHHUs] ITOT0 MEpUIUaHa ¢
CIWJIOBOW JIMHMEN MAarHUTHOTO TIONs, IIepeceKkarolieid JUHUIO MpsSMONM BHJIMMOCTM Ha BBICOTE
HEOJHOPOIHOCTH. BecoBas QpyHKIMS 3aBUCIMOCTH OT BPEMEHH Tojja/I0JT0Thl UMEET B!

S, o< exp {-% (10)

rae W — BecoBoil K03(UIMEHT, 3aBUCAIIMNA OT MECTOIOJOKEHHUS U KaJeHIapHOro aHs rojxa. Hampumep,
UCIIOJNb3ysd JaHHble, ModaydyeHHble B Tanrya, ['oHkoHre u Ha ocTpoBax KBamxkalieiiH, BecOBbIE
KO3 UITUCHTHI MOYKHO TOYYHTh C TIOMOIIBIO KPUBBIX, MTPEICTABICHHBIX Ha pucyHke 10.
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OtHOcCHUTeNIBHAs CIIEKTPaJIbHAsK IUIOTHOCTH MOMIHOCTH (11B)
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PUCYHOK 8

CHeKTpaHLHaH q)yHKllI/ISI MJOTHOCTH VISl T€OCTAIMOHAPHOI'O CIIYTHUKA

(Intelsat-IV) na yacrore 4 I'T'
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DiryKTyaluy cur"ana
28-29 anpens 1977 .
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Uacrota dykryanuit (I'T1r)

Meprianus HabNrOIANICH B BeUepHEe BPEMs CYTOK
28-29 anpens 1977 rona Ha 3eMHoit cTaHIun Taibeit

mTHYQwe

30 MUHYT 10 HACTYIIICHUS COOBITHS
HAuaJo

1 vac crycrs

2 yaca cnycTs

3 qaca criycts

4 vaca cnycTs

&3
[*%}

0531-08
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PUCYHOK 9

XapakTepHbI CIEKTP HHTEHCUBHOCTH U (pa3bl

IImoTHOCTH MOIITHOCTH

<<

N
=T

Amrmuryna

v

0,01 0,1 1 10
Yacrora (I'tr)

PUCYHOK 9a

100

0531-09

Ilepeceyenne Tpacchbl pacIpOCTPAHEHHs! ¢ CHJIOBOI JIMHUEH MATHHTHOIO NOJIs1 HA BbICOTe paiiona F

K cnytauky

~ Bepmnna cuioBoit JInHAU

0531-09a

13
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PUCYHOK 9b

Yroa Mexk1y MeCTHBIM MATHHTHBIM MEPH/IHAHOM B TOUYKe TepecedeH st
¢ CHJIOBO# JIMHHMEH MarHUTHOTO MOJIsl, TOKAa3aHHO! Ha pHcyHKe 9a,
M rpaHHIeil 3ax01a coJIHIA

I'panuma

/ 3axo0/ia ColIHIa

MaruuTHBIH
MepuIuaH

Bepmmna ——
CHIJIOBOH JIMHUU

0531-09b

PUCYHOK 10

Ce30HHbIe BecOBble (PYHKIMM /151 CTAHLMI, PACII0I0KEHHBIX
B Pa3JIMYHBIX CEKTOPAX J0JTOThI

TN RN /RN
SO NN X
/\(\ \ N4 TN

\

\ - /
W AN
N /N
\ |
0.4 // \ \_//47
/ 22° 16’ go:lioi_l{4° 09'B. 1) \
/ /7 N
0,2 /
| N\

\ Taurya (22° 44" 1. w., 42° 43'3. 1))

1 61 121 181 241 301 361
Henb

0531-10
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4.6 CoBoOKyNHBIE CTATHCTHYECKHE TaAHHBIE

IIpu npoeKkTHUpOBAaHUU CIOYTHUKOBBIX CHCTEM pAIUOCBSI3M U OLIEHKE CHUTyalldkd C COBMECTHBIM
HCIOJIb30BAaHUEM YaCTOT MHKCHEPaM CBSI3HM HPUXOJIUTCS HE TOJIBKO YUUTHIBATH YXYAIICHUE PAOOTHI CUCTEM
U MOSIBJICHUE TIOMEX M3-32 OMUCAHHBIX SIBJICHUH, HO U IPUHUMATh BO BHUMAHUE COBOKYITHYIO JOJITOCPOUHYIO
CTaTUCTUKY BO3HUKHOBEHHS sIBIEHUH. JJis CHCTEM CBSI3H, B COCTaB KOTOPBIX BXOJUT I'€OCTAlMOHAPHBIN
CIIyTHUK U KOTOPBIC MPEICTABJIAIOT COOOW PaJUOCHUCTEMBbl MPOCTEHIICH KOH(PUTypaluu, Ui OLCHKH U
MacCIHITa0MPOBAHHUS CTATUCTHYCCKUX JAHHBIX BO3HMKHOBCHUS AHOMAJBHBIX SIBIICHUH pPEKOMEHIYETCS
WCTONB30BaTh pUCYHKH 11 u 12. Yka3aHHOE YHCIIO COJIHEYHBIX MSATCH MPENCTAaBIIIET COOOW CpeaHee
3Ha4yeHHe 3a 12 MecsIieB.

Honrocpounoe KyMyJIsiTHBHOE pacrpeneneHue P(/) ypoBHs cUrHajla OTHOCHUTEIBHO €ro CpEeAHEro 3Ha4eHUs
MO’KET ObITh TOTYYEHO HCXOJS U3 JOJNTOCPOUHBIX KYMYJIATHBHBIX CTATUCTHUECKHX AanHbIX, F(E), pasmaxa
dmykTyanmit, §, kak nokasaHo Ha pucyHke 11, ceayrommmM o6pasom:

PUY=Y £ PD). (an
riue: -
fo=FE<&) (11a)
fi=FE&<&<&i) (Gi=1,2,..,n-1) (11b)
H=FE=E,) (11c)

n &1 n &n — MUHHUMAJIbHBIC W MaKCUMAJIbHBIC 3HAUYCHUA pasMaxa (l)J'IyKTyaL[I/II\/'I, COOTBCTCTBCHHO, a 7 —
HUHTCPBAJIbHOC YUCIIO é, MMPEACTaBIAOIICE MHTCPEC I IMOJIb30BATCIIA:

P(D) =T (miy mid) / T(m) (11d)

m,=1/S;, (1le)

Sy = %% o (1)

S, = Eﬁ%g.ﬁiigéil o (=1,2,...n-1) (11g)
S, = 2;5.§”1:3é”1m%, (11h)

Ha pucynke 12 mokazaH mnpumep AOJTOCPOYHOTO KyMYJISITUBHOTO paclpeielieHus YpPOBHS CHUTHAA,
[IOJTy4e€HHOT0 U3 KpuBoii P6 Ha pucynke 11.

4.7 OIIHOBpeMeHHOC BO3ZHUKHOBCHHE HOHOC(l)eprIX Mepua}mi/'l U 3aMHUPpaHUA BCJICACTBUEC TOKIAA

HonocdepHbie MepliaHus W 3aMUPaHUs, BBI3BAaHHBIC JOKIEM, — 3TO JIBC MPUYUHBI YXYIIICHUS CBS3U
COBEPIIICHHO Pa3HOTO (PM3UYECKOT0 MPOoUcXoxkaeHus. OJHAKO B KBATOPUAIIBHON 00JIACTH B TOJBI BRICOKOH
COJIHEYHOW aKTUBHOCTU BO3MOXKHO OJIHOBPEMEHHOE BO3HHKHOBEHHE 3THUX JIBYX SIBJICHHI B TEUCHUE TAKOTO
MPOLIEHTa BPEMEHU T'0J1a, KOTOPBII HEllb3sl HE YYUTHIBATh MpH pa3paboTke cuctem. HaOuroneHus Ha 3eMHOM
crannuu Jxytunyxap, MHmIoHe3us, moka3anu, 4To OO0Iee BpeMs OJTHOBPEMEHHOTO BO3HHUKHOBEHHUS ITHX
IByX sBieHuid Ha yactote 4 [T cocraBnser mpumepro 0,06% oT rogoBoro.

Korpma »tu sBiieHUS BO3HUKAIOT OJIHOBPEMEHHO, TO OHU MMEIOT CBOMCTBA, CHJIBHO OTJIMYAIOIIUECSH OT
CBOWMCTB KaXJOr0 M3 HUX, TO €CTh MEpLUAHMN WIM 3aMUpaHuUi H3-3a JNOXIA, B OTaenbHOCTU. Eciu
MOHOC(EPHBIC MEPIIAHUS CaMM 10 ceOe He MPHUBOIAT K JCMONAPHU3AIMY, a 3aMUPAHUE U3-32 JOXKIS HEJb3s
paccMaTpuBaTh Kak (IYKTYaldi0 CHUrHaia (HECMOTpPS Ha TO 4YTO OHO MOXKET BBI3BaTh HEOOJNBIINE
(diyKTyalyu MoJisipu3aluy IPYU WHTCHCUBHOCTH MEPIAHWN OT CPEAHEH 0 CHUIBHOMH), TO OJHOBPEMEHHOE
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BO3HHKHOBEHHE [BYX OTHX SBJICHHH COIPOBOXKIAETCS CHIBHBIMH (IIyKTyalUsMHA CHTHAJIOB M KpOCC-
moJisIpu3aleld. YMeHHe pacrlo3HaBaTh 00a JITHX SBJICHHS NPH WX OJHOBPEMEHHOM BO3HUKHOBEHHHU
HEOOXOAMMO IJIsl CHUCTEM DPATUOCBA3M CIYTHUK-3€MJIS, KOTOPBIE JIOJDKHBI OTJIMYATHCS BBICOKOU
TOTOBHOCTBIO.

[Iporuo3upoBanue 3aTyxaHus B oxae onucaHo B Pekomennarun MCO-R P.618.

PUCYHOK 11

3aBHCHMOCTD 9KBAaTOPHAJbHBIX HOHOC(hepHBIX MepUaHuii Ha yacToTe 4 I'T'Ix
OT CpelHEMeCAYHOI'0 YHCJIA COTHEYHBIX NATEH
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212 ¢
g.:( 1 /ID
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102 LL B
0 |25 50 75 100 125 150 175
CpetHeMeCsIYHOE YHCIIO COTHEYHBIX [ISTeH
[IpsMOYTOIBHUKY ITOKA3BIBAIOT JUAa30H BapUalnii
B TCUEHHE TO/Ia UL Pa3HbIX HECYIIUX
A: 1975-1976 rr.,, l'oukonrr u baxpeiin, 15 Hecymmx
B: 1974 r., Jlorrosuio, 1 Hecymas
C: 1976-1977 rr., Taii62#, 2 Hecymmx
D: 1970-1971 rr, 12 cranuuid, > 50 Hecymumx
E: 1977-1978 rr, ['onkonr, 12 Hecymx
F: 1978-1979 rr, Toukonr, 10 Hecywmx
G: 1979-1980 rr., ['oukoHT, 6 HecymMx 0531-11
4.8 Mopeab Mepuanuii B rurarepieBoM Auana3oHe

Jid oueHKM TOCTEeNCTBUI MepIaHusd, KOTOPBIX MOKHO OXHAAThb B KOHKPETHOW CHTYyallH, MOXHO
MIPEeIPUHATE CIIEAYIONINE NeHCTBUA:

Illaz I: Ha pucynke 12 mnpuBeneHa CTaTUCTHKAa BO3HHUKHOBEHHMS MEPLIAHMNH Ha 53KBAaTOPHAIBHBIX
HOHOC(EPHBIX Tpaccax: HOJHBIA pasmax Qaykryauuid, Pp., (ab), Ha vacrore 4 I'T'y mpu mpueme co
CIyTHHUKOB B BocTo4uHOM mosnyIapuu npu yriax mecrta nopsiaka 20° (P — criomnrasie KpuBbie) U B 3alaHOM
ToJTyIapun pu yrimax mecta nopsiaka 30° (I — myHkTupHBIE KpUBEIe). J[aHHBIC IPUBEICHBI TSI PA3IMIHBIX
BpEMEH T0JIa M YACEeT COTHEUHOH akTHBHOCTH (SSN).
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lae 2: TlockonbKy Ha puUCyHKe 12 mpuBeneHsl KpuBble s 4acToThl 4 [T, To Ans ux mepecuera Ha
IpYTryl0 4YacTOoTy HEeoOXOJUMO 3HA4YeHHWs, HalJeHHble 10 MJaHHOMY pHCYHKY, YMHOXHTb Ha
senmanny ( f/4)"7, rae f— paccmatpuBaemas sactora (I'T).

Ilaz 3: Konebanus Pp,. B 3aBUCUMOCTH OT reorpa@uueckoro MeCTONOJIOKEHHUS U BPEMEHH CYTOK MOYKHO
KaueCTBEHHO OLIEHUTH C TIOMOIIBIO PUCYHKA 5.

Ilaz 4: Py, XaKk OlHa U3 COCTABJIAIONIMX OO/KeTa JTMHHUHU CBSA3HU, CBA3aHA C MOTEPAMM L, COOTHOILIEHUEM:

L,=P 2.

Sluc

Ilaz 5: OnpenencHue WHACKCA MepIaHUH, S,;, mapaMeTpa, KOTOPHIH HanOojee MHUPOKO HCIONIB3YeTCs MpU
OIMCaHUU MepUaHuii, 1aHo B 1. 4.1. Ilomy4nTs €ro MOXHO, 3Has Pp,. U NCTIONB3Ys TabauIy 1.

PUCYHOK 12

I'omoBasi cTaTHCTHKA MOJTHOTO pa3Maxa (pJIyKTyanuii, HaGII01aBIINXCS
Ha 3eMHo#i ctanuuu B ['onkonre (kpussble 11, P1, 13-16, P3-P6)
M Ha 3eMHoli cranuuu Taiio3s (kpusbie P2 u 12)
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Yo \\ ) \ \\
0,01
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
[Monupiii pazmax aykryauui (ub)
Kpusas Tepuoo Juanazon SSN
11, P1 Maprt 75-76 10-15
12,P2 Hronn 7677 12-26
13,P3 Mapr 77-78 20-70
14, P4 OxkTs6ps 77-78 44-110
15, P5 Hos6ps 78-79 110-160

16, P6 Wionb 79-80 153-165 0531-12
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PUCYHOK 13

TIpumep T0JroCPOYHBIX KyMYJISTHBHBIX CTATHCTHYECKUX JAHHBIX YPOBHENH CHTHAJIA
(4 I'T'u, yron mecra 20°)
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IIponieHT BpeMeHU HelpeBBINIEHUS a0CIUCChI 0531-13
5 ITormomenune

IIpn oTCyTCTBMM HENMOCPEACTBEHHOW WH(POPMALMM IMOTEPU 3a CUET IMOIVIOIIECHHA B HOHOChEpe MOXKHO
o . 2

OLIEHUTH C MOMOIIBIO UMEIOLINXCSI MOZIENEH B COOTBETCTBHU C COOTHOLICHUEM (Sec i ) / f~ U1 4acToT BhILIE

30 MI'u, toe i — 3€HWUTHBIA YToJl TPAaeKTOPWUHU paclpocTpaHeHHWs B HOHocepe. B skBaTopuanbHBIX U

CPeAHEIINPOTHBIX paiioHax Ha yacTorax Beime 70 MI' paguoBoiaHbl OyoyT pacpoCTpaHITLCS B HOHOC]Epe
0€e3 3aMETHOTO MOTJIOLICHUSI.

W3mepennst Ha CpeIHHMX IIMPOTaX IMOKA3bIBAOT, YTO THIMYHBIE 3HAYCHUS TIOTJIOMIEHHUS B HOPMAaJbHBIX
YCIIOBHUSX 00BIYHO cocTaBisitoT Ha yactote 30 MI'wt ot 0,2 1o 0,5 nb as mpoxoxkaeHus CkBo3b HOHOC(hEpy B
OJTHOM HAIpaBJIICHWU TPH BEPTUKAIHHOM MaJeHWH. BO BpeMsi COJTHEYHOW BCIBIIIKH IOTIIONIEHHE Oyaer
BO3pacTaTh, HO HE MPEBLICUT 5 1b. Y CHIIEHHOE TOTIIOIIEHNEe MOXKET BOZHUKHYTh Ha BRICOKHX IIAPOTaX U3-3a
SIBIICHUH, CBS3aHHBIX C MOJISIPHOMN MIAITKOW M aBpOpalbHOHN 30HOM; 3TH JBa BHJIA MOTJIOMIECHHUS BO3HUKAIOT C
WHTEpBaJaMH, KOTOPBIE SIBJISIOTCS CIyYailHBIMH BEIWYMHAMH, TPOJOJDKHUTENHFHOCTh MX pa3inyHa, a uX
BIIUSTHUE 3aBUCHT OT MECTONOJIOXEHHS TEPMHHAJIOB U yrila Mecta Tpacchl. CliemoBaTensHO, Uil Hauboee
3((HhEeKTUBHOTO MPOESKTHPOBAHUS CUCTEM ITH SBIICHHS CIIEIyeT ONUCHIBATh CTATUCTUIECKH, UMesl B BUTY, UTO
MIPOJIOJKUATENEHOCTD  aBPOPAIBHOTO TIOTJIONICHUST WMEET TOPSIOK HECKOJNBKHX 4YacoB, a B 00iactu
TIOJISIPHBIX HIAMOK MPOIECC MOTIOMIEHUS JITUTCS HECKOJIBKO JHEH.
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5.1 ABpopaJibHOe NorJjIoneHne

ABpopanbHOe MOTIOIIEHHE BO3HUKAET BCIIEJACTBUE YBEIMUYCHUS! KOHIIEHTPAIMU AJIEKTPOHOB B o0nacTsax D u
E npu Bbichmanusix ObICTpBIX 371eKTpoHOB. [lormnomenue Habmromaercss B monoce mupot ot 10° mo 20°,
LUEHTP KOTOPOW pAacrloiiokeH BOJHM3M HIMPOTH, TAE HAONMIOAaeTcs MaKCHMalbHAas YacToTa MOSBIICHHUS
BUIUMBIX cUsiHUHA. OHO TPOMCXOAMT Kak psA IUCKPETHBIX BO3PACTAHWHN TMOTJIOIIEHUS, JJIUTEILHOCTD
KaXJIOT0 W3 KOTOPBIX CpPaBHHUTEIBHO HEBEIMKA — OT MHUHYT JIO HECKOIBKHUX YacOB IpH CpeaHeH
JUTMTETTbHOCTH 0K0JI0 30 MUH., M1 OOBIYHO €r0 BpeMEHHas CTpyKTypa HeperyispHa. Hounble Bo3pacraHus,
KaK TIPaBHJIO, COCTOAT W3 IUIABHBIX OBICTPBIX TMOABEMOB M MEJICHHBIX CIAJO0B. THIHWYHbIE 3HAYCHUS
morJjionieHus Ha yactote 127 MI'1 npuBeeHs! B Tabuiie 2.

TABJIULIA 2

ABpopaJibHoe noronienue Ha yacrore 127 MI'u (ab)

Ipouent Yroa mecra
BpeMeHH 200 50
0,1 1,5 2,9
0,9 1,7
2 0,7 1,4
0,6 1,1
50 0,2 0,4

5.2 IlorJionmenne B MOJIAPHON MIANKe

ITornoienue B NOJISIPHOM HIANKE, KOTOPOE MOXKET BOSHUKHYTh B IIEPUO/IbI BEICOKOW COJTHEYHOW aKTUBHOCTH,
Ha0MrogaeTcss Ha TEOMAarHUTHBIX IHMPOTax BeIme 64°. IlormorieHre BBI3BIBACTCS MOHU3AMMEH Ha BBHICOTAX
oonmee mnpubmm3uTenbHO 30 kM. OOBIYHO OHO TIPOSBISAETCS B BHIE MUCKPETHBIX, XOTA HWHOTIA U
MIEPEKPBIBAIOIINXCSI COOBITHH, KOTOPBIE MOYTH BCETJa CBA3aHBI C JAWCKPETHBIMH COOBITHSMH Ha COIHIIE.
[Tormomenne MPOIOIKUTEBHO M PETHUCTPUPYETCS HA OCBEIICHHON YacTh MOJspHOW mmamku. Hamboiee
4acTo TIOTJIONIEHNE B MOJIAPHON IIAINKe MPOMCXOANUT BO BpeMsi MAaKCUMyMa ITUKJIa CONTHEYHON aKTHBHOCTH,
KOTJa B TEYCHHE ToJa MOXKET OBITh oTMeueHo oT 10 1o 12 coOwiThii Takoro poma. Kaxmoe coObITHE MOXKET
MIPOJOJIKATHCS 10 HECKOIBKUX JHEW. B 3TOM 3aKioyaercst OTIIMYHe OT aBpOPATBHOTO IOTIIONMIEHHS, KOTOPOe
3a9aCTYIO COBEPIIIEHHO JIOKAJIFHO M IMEET BapHaIlH MOPSIKA HECKOIBKAX MUHYT.

IIpuMedaTensHON 9epTOi COOBITHS TOTIIONICHUS B IOJISPHON IArKe SBISETCS 3HAYNUTEIIFHOS YMCHBIIICHUE
MIOTJIONICHNS B HOYHBIE Yachl JJIS JAaHHOH CKOpOCTH 0Opa3zoBaHUs 3JIeKTPOHOB. PucyHok 14 mpeacrasiser
co00if OCHOBaHHYI0O Ha PHOMETPHYECKHX HAONIONEHUSX Ha Pa3HBIX MIMPOTaX THIIOTETHYECKYI0 MOIEIH
CYTOUYHBIX BapHallMi MOTJIOMICHHS B TOJISIPHOM IIarKe, MOCIeI0BABIIEr0 3a KPYITHOM BCIIBIIIKONW Ha COTHIIE.
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PUCYHOK 14

I'unoTreTnyeckasi MoeJIb MOTJIONIEHUS B MOJISIPHOI IIANKe, CJIeTYIONIEro 3a KPYNMHO#i BCIBINIKOH HA COJIHIIE,
10 NPOrHo3aM HadJ/II0/eHUil Ha puoMeTpax Ha yacTtoTe 0k0y10 30 MI'n

Jlenb
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Benpimka MectHoe Bpems

A: BpICOKME IIUPOTHI — 24 yaca OCBEILEHHOCTU COJIHLEM

B: BbicOKHE HIHPOTHI — ACHb U HOYb paBHOﬁ MPONOJIKUTENIBHOCTH

C: BbICOKME LUMPOThI — aBPOPaAJIbHAS 30HA 0531-14

6 Pe3rome

B tabmmme 3 mpuBeneHBl ONEHKM MAaKCUMABHBIX 3HaYeHWA noHOcdepHBIX dddexToB Ha yactore 1 [T
IIpeanonaraercs, 4To MOJHOE COACPKAHUE IEKTPOHOB B BEPTUKAIBHOM CTOJIOE MOHOC(EPHI COCTaBIIAET
10" sn/m’. Vron mecta cumraercs paBHBIM TiprMepHO 30°. BenwuuHBI AaHBI A7 CITydas MPOXOXICHUS
paznuoBOIIH Yepe3 HoHOChepy B OHOM HaIlPaBICHUU.



Pex. MCI-R P.531-10

TABJIMLIA 3

OueHkM MaKkCMMAJIbHBIX HOHOC(epHBIX 3P dexToB Ha yacToTe 1 I'l'n 1y1AA yriioB MecTa

0x0.10 30° npu nepecevyennn noHocdepsl B OTHOM HATIPABJIEHUHU

Addekt Beauuuna 3asucumocts
OT 4aCTOTHI

®dapaneeBcKkoe BpallleHUE 108° 1/f 2
3aiepikKa pacrpoCTpaHeHHsI 0,25 mxc 1/f 2
Pedpakuus <0,17 mpan /f :
V3meHeHne HampaBiieHHs IPUXoaa 0,2 TyroBBIX MUH. l/f2
[Tornormenue 0,04 nb ~1/f 2

(B TIOJIAPHOM TIATIKE)
ITormomenue 0,05 nb ~1/f 2

(aBpopanbHOE + B MOJSPHOH IIATIKE)
[Mornomexue <0,01 nb /f g

(cpenHenupoTHOE)
Hucnepcus 0—4 ve/MI'y 1/]3
Mepnaaus CM. 1. 4 CMm. 1. 4
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