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IIpequcioBue

PanyoniobuTenu yxe MHOTO JIeT HEM3MEHHO
06palaonTcs K CnpaBoYyHoOMy focobuio Pot-
XaMMeJisi, CTaBlIeMy CTAaHJAPTOM TeXHMYec-
KO JINTEepaTypHI.

Kunura seinepxana 11 wmspganmit 8 [P
1 9 nmuuensupoBanHbix u3gauuii B OPL. Ta-
KOl CIIPOC U YacThle CCHUIKM HAa KHUTY CBUJIE-
TEJIbCTBYIOT O TOM, YTO NPUHSATHIN B HeH cro-
06 M3JI0XKEHNs] MaTepuajia — OpPUEHTAlUs Ha
PaKTUYECKOe NPUMeHeHUe — HAaXOUT IpH-
3HaHUE He TOJIbKO CpelM paguoodburesneit.

Kapn PorxamMmesns yayymian kaxzaoe usga-
HHe CBOe# KHUIH, CO 3HAHNEM JeJia epepaba-
THIBAJI M PaCLIMPsLI ee, He NO3BOJISLT eif ycTa-
peTh, BKJIIOYAsi B Hee BCe HOBblE MJUIIOCTPA-
1M, TaBIMIbl ¥ CCHLIKN Ha OPUTHMHAJIbHBIE
paGotsl. O6beM cripaBouHyKa BeIpoc ¢ 1959 1.
TNOYTH BTpOeE.

Knura Porxammerist 06 aHTeHHax — 370 1e-
Jblit 3Tan B McTOpuY TeXHUKU. CokaTbie yIpo-
IleHHBIE TeOpEeTHYeCKUe CBEeEHUsI B coyeTa-
HUY C TIOZPOOHBIM ONMCAHMEM MTPAKTUYECKUX
pellleHU#T O3BOJSIIOT YCIEUIHO CTPOUTD OIM-
CaHHBIe B KHUI'€ aHTEHHBI IaXKe TeM, KTO CJia-
60 pasbupaercs B Texuuxe. OHaKO U npodec-
CHOHaJIbl HAMIYT 3/1eCh HEMAJIO MHTEPECHOrO
2151 COOCTBEHHBIX Pa3paboToK.

IIpu GelireHoM TeMIle pa3BUTHsI COBPEMEH-

HOH TeXHHKM TepsieT CMBICJ KyCTapHOe M3ro-
ToBJIeHMe annaparypsl. HanpoTus, camocros-
TeIbHOE ITOCTPOEHME AHTEHH MO-TIpeXXHEMY
npHBJeKaeT paxuosobuTenel, mobyxmast ux
x TBopyecTBy. HekoTopsle TuIb! anTeHH (Ha-
npuMep, PAMOYHbIE C MX MHOTOYHMCJIEHHBIMH
BAPHAHTAMH ), BOBHHMKHYB KaK MECTHOE JJOCTHU-
KeHne, mpuoOpenn MexIyHApOIHYIO U3BeCT-
HOCTb OJ1arofapsi OMMCAHMIO B JIIOOMTEBCKOM
JHTEpaTypE.

CornacHo BoJie aBTOpa CoJepXKaHHe HACTO-
SAETO JIMIIEH3MOHHOIO M3JaHUs BHOBb pac-
WIHPEHO U JIOTIOJTHEHO 32 CYET HOBEMIIMX TeX-
HIYeCKHX Pa3paboToK. YcTapeBluye CBEfeHUsS

ONYILEHDbI, a YCTOSIBIIMECS] NpeNCTaBJIEHMUs
Y IaHHBIE IIPUBEIEHbl B COOTBETCTBHE C HOBOM
uHdopmanueit. Ilpu arom coxpaHeHo mnpe-
JKHee pasjiesieHyie IO TPeM IJIaBHBIM HalpaB-
JIEHUSIM: OCHOBHbBIE HOHSITHS, THUIbI aHTEHH
Y X KOHCTPYKIHUH.

B kHure nosiBuIMCh HOBBIE IJIaBbl, OCBSI-
IEHHble MUKPOBOJIHOBBIM anTeHHaM (36), aH-
TEHHBIM ycuauTessim (37), ONacHOCTSIM MUK-
POBOJIHOBOTO M3nyyeHus (38), a Takxe ykasa-
Tesb ureparypsl (40).

3aHOBO NepeNuCcaHbl [JIaBbl O TUIIAX aHTEHH
(4), cMMMeTpHPYIOIIX U 3aNMPAIOIINX 3BEHb-
six (7), annaparype ¥ MeTogax U3MepeHuit na-
pamMeTpoB aHTeHH (31).

JlonosHeHreM K Pa3JIMYHbIM IVIaBaM ITOCITy-
JKHJIM CBEJIeHUsI O PaclpOCTPaHEHUU OYeHb
HU3KHUX YaCTOT, 3aMUPaHUsIX, pa3HeCeH!H, pe-
30HaHCHBIX TpaHchopMaropax, BubOpaTopax
C 3N PAIOLINM KOHTYPOM, YKOPOYEHHbIX B1O-
paropax, CeTH 3a3eMJIeHMsi, [POTHBOBecax,
OIITUMM3MPOBAHHOM BUOpPATOpE, PACTSIHYTOM
Bubparope, AByxananasoHuoil T-o6pasHoii
aHTeHHe, aHTeHHax ThIa X-KBaJpaT U ABYXIIO-
JIOCHOM KBaJpare, aHTEHHaX NePCOHAIbHOM
PaZMOCBsI3Y, MeJIEHTATOPHBIX AaHTEHHAX JABYX-
METPOBOI'O ZMala30Ha, paCXOLHBIX MaTepHa-
J1ax, koppo3uy, nepegaonyx Y KB u renesu-
3MOHHBIX aHTEHHAX, a TakXe O ITPUHIMIIAX
pacnpoctpaHenusi paguososiH. Kpome Toro,
NpuBeJeHbl YKa3aHUsI MO NPOEKTHPOBAHUIO
MarHUTHBIX U aKTUBHBIX QHTEHH.

.Bo Bcex riaBax 06HOBJIEHBI CIMCKY INTEPA-
TYPBI, 2 B CBEIeHHsI O NaTeHTaX BKJIOYEH IOx
N0/1a4yM 3asiBKM (JjaTa IPUOPUTETA).

Mpl ¢ 671aroJapHOCTBIO IIPUMEM COBETHI
U HpeJJIoXKeHUsl, HallpaBJeHHble Ha COBEp-
IIEHCTBOBAHUE KHUTH.

Nsnarenbctso Anous Kpuilike,
. DJOTR/OE 8 AK



KopoTko 006 aBTopax

Kapn Porxammens (1914-1987). Bo Bpems
BOJHBI CJTY>KMJI PAIICTOM B aBUALIMH, 3aTeM ObLI
BJIaJIeJIbLieM TOCTUHHUIB! U (pepmbl B Basapuu.
B teuenue 10 et pyKOBOAMI paJMOBEIAHAEM
U TeJieBUIEeHMEM B MoyToBoM BepomcTie [/IP,
niotoM 25 net pabotas B oraene naopManum
U JOKyMeHTanuu pazauosasopa «llItepu-Pa-
1vo». Paanomoburens ¢ 1932 r. (DE 3040/L);
c 1954 r. ero mosmBHBIM cTan DM2ABK,
ac 1980 - Y21BK. [losnroe Bpemsi PoTxammernb
BO3IVIABJISLT KJIyOHYIO PAIOCTAHIMIO B 30HHE-
6epre (TrOpHHIHsT), BXOAWII B COCTAB KBAIUGH-
Kal[MOHHO} KOMHCCHM OKpyra 3yJib. 3a JOCTH-
JKeHUsI B 00JIACTH Pajio ObLI YOCTOEH 30JI10TO-
ro HarpyJHoro 3Haxka. B paamomoburenbcTse
orasa1 npexnoytenue pabore Ha YKB. B re-
YeH¥e JUIMTEJIbHOTO NIepUOJia sIBJISUICS pehepeH-
tom 1o YKB, nucan 0630psl Ha 3Ty TeMy ans
xypHasia Funkamateur. ABrop kuur «Yisrpa-
KOpOTKHe BOJHBI» U «IIpaKkTuka TeseBU3NOH-
HbIX aHTeHH» (4actu 1 u 2). CoaBTOp KHHT
<«IIpakTika paanomoOuTeNbCTBay U «IDJIEeKTpo-
HUKYM», a Taroke «KapMaHHOTO CripaBoYHKKA KO-
POTKOBOJIHOBHKA-TTI0OUTEIs1», «CrIpaBOYHMKA pa-
Anomo0uTe s>, «INEKTPOHHOIO €XKErOAHUKAY.

Anons Kpumxe (1936), nnxenep no obpa-
30BaHUIO, U3y4yaJl TEXHUKY CBsI3M B BeHckom

TEXHUYECKOM MHCTHUTYTE U yXKe TOrZa CIelH-
anuaupoBaics 1o anteHnam. C 1968 r. pabo-
TaJl B MIOHXeHCKOi kommanuu Rohde &
Schwarz, 3atem — B TexHHYECKOM LiEeHTpE.
MHoro sieT 3aHuMaeTcsi pa3paboTKOii aHTeHH,
a TaKXxe CObBITOM CUCTEM M IPOLYKTOB, CHC-
TEMHBIM NPOEKTHPOBAHUEM W peayu3anueit
IIPOEKTOB B 06JaCTH pagroobHADYKEHHs
Y pauoJioKanuy, 6yay4n OTBETCTBEHHBIM M0
BOMpPOCaM 3JIEKTPOMAarHUTHOH COBMECTH-
MocTu. Pagnonoburens ¢ 1956 r. (OE8AK,
ac 1968 r. - DJOTR). Hapsiny ¢ obumpHoit
61bIMOTEKO U BIEYATASAIOMUM COOpaHueM
JOKyMEHTAllMM 1O MpOodeCCHOHANIBHBIM aH-
TeHHaM eMy [IPUHA/IJIeXKUT 3aMeyaTebHas ya-
CTHasi KOJUIEKIMsI IATEHTOB, HAYMHAS OT Nep-
BbIX aHTEHHBIX NMaTeHTOB Mapkonu (AHIIus,
1896 r.), bpayna (Iepmanus, 1898 r.) u Dec-
cengena (CILIA, 1899 r.) u BiIOTH 10 COBpE-
MEeHHBIX 3as1BOK. IIpu3ep MHOrosIe THUX COpEB-
HOBaHu# 1o «Oxore Ha JuC». B TeyeHue nstu
JIET COCTOMT YJIEHOM PErMOHAJIBHOI OpraHu3a-
LM IO paJHONIOMeXaM HEMELIKOTO Pai oKy~
6a (DARC). Umeer pasnuunble mybaukanuu
[0 aHTEHHaM, aHTEHHbIM HOBMHKaM M IHa-
teHTaM. CoaBTOp CNpaBOYHMKA «Antennen-
Lexicon», Beimymennoro B 1988 r.



1. JJeKTpOMarHUTHbIE BOJIHbI

OHeprusi, U3ayyaeMasl Iepefaioulefl aHTeH-
HOH, paclIpOCTpaHseTCs: B IPOCTPAHCTBE B BU-
[ie 3JIeKTPOMarHMTHBIX BOJIH.

O6pa3oBanue BOJIH IpOIIE BCero Habo-
IaTb Ha CIOKOMHON BOJHOI IOBEPXHOCTH,
Korga GpOLIEHHDIH MpeaMeT MOPOXAAET ee
KoJe6aHMst, HO TIPOABIIKEHNE BOJIH HE BbI3b-
BaeT TEYEHUsI BOAbL ITO JIETKO 3aMETHUTD 110
NOBE/IEHMIO MOIJIABKOB B 6€3BETPEHHYIO I10r0-
Ly: OHY HIOZHMMAIOTCSI U OIYCKAIOTCSI B PUTME
BOJIH, HaXOJsICh Ha OZHOM U TOM K€ MeCTe.
Cepust BosiH pacnpocrtpatsiercsi B ¢popMme Ko-
Jiel, TOrJa KaK MOBEPXHOCTb BOZAbI OCTAETCS
HEMOABMKHOIA.

Cepusi BOIH ONHCBHIBAETCS CJIEAYIOIUMHU
napameTpaMu:

* JUIMHA BOJIHBI A — MUHHMMAJIBHOE PacCTOs-
HUe MEeXy IBYMsl TOYKAMH, IPUHAIJIEXKA-
UMMM OJMHAKOBBIM YYacTKaM BOJIHBI, Ha-
npuMep Mexay Oamxaiimmu rpeGHsAMU
WK 61MKaflIMK BIIAANHAMM BOJIH;

* yacToTa f — YMCJIO BOJIHOBBIX JABUXXEHUH 32
CeKyHay;

* CKOPOCTb PAaCIPOCTPaHEHHsl C — CKOPOCTb,
€ KOTOPOIi rpebeHb BOJIH yAalsieTcs OT UC-
TOYHUKA SHEPIUH.

CooTHOUIEHHE 3TUX MTAapaMeTPOB BbIpaxa-
ercst popmyioit

C

h=3 (1.1)

Jlns anexTpoMarHuTHLIX BosH ¢ = 3 108 M/c
(ckopocTb cBeTa).

ITH COOTHOLLIEHSI TI0 aHAJIOTHHU C KOJIeOIIo-
1eiicss BOJHOM MOBEPXHOCTBIO MOXKHO NpUMe-
HUTh K PacIpOCTPaHEHMIO 3JIEKTPOMArHUTHBIX
BosiH. OHM TaKXKe XapaKTepU3YIOTCsl JUTMHON
BOJIHBI, M3MepsieMOi B MeTpax B Juara3oHax
JVIMHHBIX, CPEZHUX, KOPOTKUX X METPOBBIX BOJIH.

JliMHA BOJIHBI — 3TO PACCTOSIHUE MEXIY
AByMsl BOJIHOBBIMU (POHTaMM OIZMHAKOBOMH
daspl. O6BIYHO NEPEMEHHBINH TOK CHHYCOU-
HanbHOM (OPMBI NMpeCTaBISIOT B BUIE Ipa-
¢uka, npuBeeHnoro Ha puc. 1.1.

Ecan no ropusoHTanu otkiazbiBath Bpe-
M$, a IO BEPTHKAJM — HAIpPsKeHNe, KOTOpoe

WA A A TA 24
oo 2w w0 70

N\ i
Q ; ' V !
I N—al i
F 1A i/ \d { Hanpasnexue
ga | H |  pacnpocTpatenus
s1 1 N\i/i |
X I: : : : 1 ) !

3 i '

PaccrosHue nnu spems —

Puc. 1.1. Ipadux 3mekTpoMarHuTHON BOJTHBI

U3MEPEHO B KaKOH-AMbO TOYKe IPOBOJAA, TO
OKQXKeTCsl, YTO 3TO HaNpsDKEeHUe C TedeHUueM
BpeMeHM OyneT M3MEHSTbCS 1O CHUHYCOM-
JaJIbHOMY 3aKOHY, KaK Moka3aHo Ha puc. 1.1.
Ananornysbiif rpaduK CIy>XHUT «MTHOBEH-
HBIM CHUMKOM» He3saTyxaolleil ajnekTpomar-
HUTHOI BOJIHBL: €0 MOXHO MOJYYHTh, €CJIU
OJHOBPEMEHHO U3MEPHTD HAIPSIKEHNE B KaXK-
Jo¥ TouKe 1mpoBojga. MrHoBeHHOe 3HaYeHue
HamNpsiKeHUsI U3MEHSIeTCs MO BeJNYHHe U
3HaKy co BpeMeHeM (¢ paccrosinuem). Ove-
BUIHO, YTO JJIMHY BOJHBI ZOMYCTUMO H3Me-
PSITh Ha HYJIEBOM WM JIOOOM MHOM ypOBHE
MEXXIy NPOM3BOJBHBIMU COCEHUMH TOYKa-
MU oxnHakoBo¥ ¢assl (otpe3ku A-B u C-D
paBHBI).

ITpunsiTo Bblpaxkath a3y B YIJIOBO# Mepe,
T0J1arasi, YTO MOJIHbII KoJiebaTebHbIH MpoLecc
(oxHa jnHa BosHbl) cootBetcTBYeT 360°. Bata-
rofapsi 3ToMy JIerkO CpaBHMBaTb (a3bl U Xa-
paKTepu30BaTh (Ha3oBble CABUTH.

YacroTta KosebaTeJpHOro npouecca usme-
psiercs B repuax (I):

1 I't = ogHoMy kosiebanmio 3a 1 c,
1 kT (1 xumorepu) = 103 I,

1 MTu (1 merarepu) = 108 Iy,

1 ITu (1 rurarepu) = 109 Iy,

B 6e3B03/ylIHOM MPOCTPAHCTBE CKOPOCTh
PaCIPOCTPAHEHHUST SJEKTPOMArHUTHBIX BOJIH
cocrasisier 300 000 000 m/c (ckopocTb cBe-
ta). Ilog 6e3BO3YIHBIM IPOCTPAHCTBOM MO~
HUMAIOT aGCONIOTHYIO ITyCTOTY, HEKOE Meallb-
HOe, HecyulecTBywolee coctosinne. OmnHako
JaXke KOCMUYECKOe IIPOCTPAHCTBO HE SIBJISET-
cs1 abCOMIOTHO IMyCTHIM, MIO3TOMY peajibHasl
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1. SnekTpomarHuTHsIE BONHbI

CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH OKa3bIBa-
ercs Menbie 300 000 000 m/c. YMeHblIEHME
CKODOCTH 3aBHCHUT OT CPelbl PacIpOCTpaHe-
HUs BOJIH. B ciyyae atMocdepHoro so3ayxa
3TO yMEHbUIEHHE MAJIO U OObIYHO UM TpeHes-
PEraor.

B pagMoTeXHHYECKUX pacyeTax HCIOJIb3y-
10T 3HayeHue ¢ = 300 000 000 m/c, yto npu
nozactaHoske B ¢popmyay (1.1) naer

3
)‘M=3X10 .
fl'u
WJIH
3x10°
l =
M

ko

", COOTBETCTBEHHO,

Ay = 300

fMl‘u

W3 dpopmynsl crenyer Takxe, 4TO

3x10° 300
fxl'u = H fMl'u ="

M )'M

B npuioxxeHny npuBeeHbl TabIMIIBI LIS Tie-
pecdera YacTOThl B JUIMHY BOJIHBI M HA0OOPOT.

1.1.

IJIeKTPUYECKH TOK, MEHSIIOLIMIACS BO Bpe-
MEHH, IOPOX/JA2eT 3JIeKTPOMAarHUTHOE IoJjie
BOKDYT IIPOBOJHMKA, B KOTOPOM OH HPOTEKa-
eT. JTO 10JIe UMeeT 3JIEKTPUYECKYIO U Mar-
HUTHYIO cocTaBisiiomue. UTo6bl HATIALHO
npeacTaBUTh (OPMUPOBAHHE 3JIEKTPOMAr-
HUTHOTO I0JIs1, 10 CUX TIOP NOJIb3YIOTCS HPU-
emoMm Maiikia Dapaznes, npenyoxusuiero
1300pakaTh CUJIOBOE 110JIE C TOMOUIBIO CHJIO-
BbIX JIMHUH.

CuJioBoe mosie XapaKTepU3yeTcsl BeJUYH-
HOH M HamlpaBJEeHUEM CUJI, MEHSIOIINXCS
B npoctpaHcTBe. Hanpasyenye cHIOBBIX JIH-
HU{ nepefaeT HallpaBJieHUe NeiCTBYyIOLIEH
CHUJIBL, @ PACCTOSTHUE MEXIY HUMH, WU TYCTO-
Ta JIMHUH, OTOOPAXKAET €€ BEIMIUHY.

CusioBoe nosie, B KOTOPOM BEJIMYMHA M Ha-
IIpaBJIeHHe CUJIbI BCIOLY OJMHAKOBBI, Ha3bIBa-
10T ogHopoaHbIM. Ecin ke HanpaBJieHue u Be-
JIMYMHA CUJIBI MEHSIOTCS (CUJIOBbIE JIMHUU
pacrnpezesieHbl HepaBHOMEPHO), TO FOBOPSIT
0 HEOJHOPO/IHOM II0JIE.

IJIeKTPOMarHMTHOE ToJie

1.1.1. Jxaexrpuueckoe nmoje
Ecyn 1Ba pa3HOMMEHHO 3apsIKEHHBIX TIPEAME-
Ta, HaIPUMep LIapbl MM IUIACTHHBI, IOMEC-
TUTb Ha HEKOTOPOM PACCTOSTHIH OUH OT APY-
TOro, TO MEXAy HUMHU 0Opa3yercs 3JIeKTPH-
yeckoe nosie. Koraa sapsin u, ciienosaresibHo,
110Jle HEM3MEHHBI, 110JI€ Ha3bIBAIOT 3JIEKTPO-
CTaTHYECKHM.

Ha puc. 1.2 npencraBjieH KOHAEHCATOP
C Pa3HOUMEHHO 3aPS’KEHHbIMHU IJIAaCTHUHAMU.
Hanpasyenne u cuma 371€KTPUYECKOTO MOJISt
OTOOPAXKAIOTCS CUJIOBBIMH JIMHUSMU.

TSI

(«

Puc. 1.2. DnexTpudecKoe nojie KOHAEHCATOPa

3nech MOKA3aHO CeYeHHUE MTACTHH KOHMIEH-
caropa. Cuja 3J1eKTpUYecKoro MoJjsi mpsMo
IPONOPIMOHANbHA PA3HOCTH MNOTEHLHAJIOB
MEXy IJIacTHHaMu (HanpspKeHuIo) u obpat-
HO NPONOPUUOHAJIbHA PACCTOSIHUIO MEXIY
Humu. HanpsokeHne ogHOpPOAHOTO 3J1€KTpHU-
4eCKOTO I10JIs1, OTHECEHHOE K eMHHIE JTUHBI,
Ha3bIBAIOT HANPSKEHHOCTDIO 3JIEKTPHYECKOTO
nosst. Cie10BaTeIbHO, HANIPSIKEHHOCTD 3J1EK-
Tpuyeckoro noJisi E paBua pasHocTy noTeHuu-
aJI0B Ha OTpe3Ke JIMHUHM MNOJIsSI eJUHUYHOU
JUTMHBI M BBIPQXKA€TCsI B BOJIbTAaX Ha METP.

IIpumep

JlBe MJIacTHHBI OTCTOAT OAHA OT APYroi Ha
0,2 M, ¥ K HUM NpUJIOKeHO Hanpspkenue 10 B.
Torna HanpsKEHHOCTH 3JIEKTPHUYECKOTO TIOJIS
COCTaBJISICT

9 _soBm.
02
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Ecnn k myacTiHaM KOHIEeHcaTopa NpHJIOo-
KUTb NIepeMEHHOe HaNpsDKeHHe, TO BMeCTe C
HuM GyNyT MEHSATbCSA HANpaBJeHHE M CHJIa
anexrpuyeckoro noss. IIpu sTom nepemen-
HBIIl TOK B NPOBOJAX MeXAY IJIACTUHAMU U
TeHepaTopoOM MOXET CJYXHTb Mepoil nepe-
MEHHBIX 3apsI0B, TEKYIIMX K [JIACTUHAM.

1.1.2.

MaruuTHOe noJsie BO3HUKAeT BOKPYT NPOBOJ-
HHUKa ¢ TOKOM. Ec/iM TOK IocTOsiHeH, TO cuJia
M HalpaBjieHHe MarHUTHOTO MOJISI OCTAIOTCS
Hen3MeHHBIMU. Takoe 110sie Ha3bIBaIOT MarHu-
TOCTaTHYeCKUM. BOKpyr npsiMmosiMHeiHoro ot-
pe3ka NPOBOJHMKA MarHUTHbIE CUJIOBbIE JIU-
HUHU 00Pa3yIOT KOHIIEHTPUYECKHE OKPY>KHOCTH
(puc. 1.3) u B 11060M ciry4ae sIBJISIOTCS 3aMK-
HYTBIMH.

Cuia ¥ HampaBJjieHHe MarHMTHOTO NOJIsI
BOKPYT NPOBOJHHUKA C NEePEeMEHHBbIM TOKOM
MEHSIIOTCsI BMecTe ¢ TOKOM. HanpsikeHHOCTbIO
MarHUTHOrOo mnoJsiss H Ha3bIBalOT BeJIHYUHY
MarHUTHOM COCTaBJISIIOLIEH 1epeMEHHOrO 3J1eK-
TPOMArHMUTHOTO ITOJISI, 3aBUCSLLYIO OT KOOPIH-
Hat. HanpsikeHHOCTh MarHUTHOTO NOJISE U3Me-
psercst B amnepax Ha metp. Ilpu cunycoun-
HaJbHOM XapaKTepe M3MEHEHUS IIOJISI ero
XapakTepu3yIoT 3Q(PeKTHBHbIM 3HAYEHHUEM
HANpPsDKEHHOCTH.

MaruuTtHOe noJye

1.1.3. 3aBucuMocCTb MEXKIY

IJNEKTPUYECKUM H MAarHUTHBIM
MOJAAMH

Hanpﬂmeﬂne TIOPOXAAET JIEKTPUYECKOE I10JIE,
TOrjza KakK SJIeKTpPI‘{CCKHﬁ TOK BbI3bIBAE€T Mar-
nutHoe nojie. Ho Tok crnocoben IIPOTEKATh
JIMUIb ITPU HAJTMYUU Pa3HOCTH ITOTEHIIAJIOB, TO
€CTb HaAIPAXEHUA. V3mMeHeHne MarHUTHOTO
noJisi 00S3aTENBHO BJIUSET HA 3JIEKTPUYECKOE
nosie. JIio6oe u3MeHeHHe TOKa HABOJUT 3JIEKT-
POMAarHUuTHOE I10JI€.

I[Be COCTaBJIdIOINEe 3JEKTPOMArHUTHOIrO
NoJist BCeraa B3aMMHO MEPIEeHANKYJISIPHBI.

1.1.4. Ilepemennoe

3JEKTPOMArHUTHOE I10JI€

WsnyyeHue /1€KTPOMArHUTHBIX BOJH OOBsIC-
HSETCS CBOMCTBAMH 3JIEKTPOMArHUTHOTO 110JIsA,
NOPOXJAEMOro IIePEMEHHbIM TOKOM B IIPO-
BojiHKMKe aHTeHHBI. JIo6oe 1oJie HeceT aHep-
10, MOCTYNAOLIYIO OT reHepaTopa NnuTa-
nus. Yepes HekoTopoe BpeMsi (IIOCKOJbKY
3eKTPUYeCKasi IHePrusl pacnpocTpaHsaeTcs
He MTHOBEHHO, a CO CKOPOCTbIO CBeTa) MocJe

>

Puc. 1.3. MarHuTHOe n0JIe TPOBOJHMKA C TOKOM

BKJIIOYEHHUS] F€HepaTopa NMPOBOJHUK OTAAET
3HEPruio OKpyXalolled cpene, MHULUMHUPYS
nosiBjienre 1noss. IIpu BBIKJIIOYEHMH reHe-
paTropa MCYe3HeT M IoJie, TaK KaK 3Heprus
HepeMeHHOr0 3JIEKTPOMAarHUTHOIO 110JIs pac-
XOJlyeTcsl Ha Bo30y»K/JIeH1e B IPOBOIHUKE ITe-
peMeHHOro ToKa. JIaHHBII IIPOLIECC TAKKE TPe-
OyeT BpeMeHH, NO3TOMY CaMble ylajeHHbIE
0061aCTH 110JIs1 BEPHYTCSI B IPOBOJHUK IOCIE-
JHUMHU.

Hcuesalomiee MarHUTHOE I10JIE BbI3OBET Ha-
NpspKeHHe B IPOBOJHUKE, KOTOPOE BHOBD IO-
POIUT 3JIeKTpUYeckoe noJie. Takoe Hampske-
HUe, BO3HHMKaloLlee IPU NpPepbIBAaHUU TOKa
B 3aMKHYTO#H 1emy, AeiCTByeT, K NPUMEDY,
B CUCTEME 3aKUTAHUs ABUTaTe/Isl BHyTPEHHE-
ro CropaHusl.

IIpoxoxaeHue NOCTOSSHHOTO TOKa He Ha-
PYIIAET COCTOSIHUSI IIOKOSI 3JIEKTPHUYECKOIO
¥ MarHuTHOTrO noJieil. OnucaHHble U3MEHEHUS
IPOUCXO/IAT JIMLIb IIPU BKJIIOYeHUH (11oJe 06-
pasyercsi) U BBIKJIOYEHHH (I10J1e 1CYe3aeT)
HCTOYHHKA TOKA. Bo Bpems npoTekaHus nepe-
MEHHOI0 TOKa B IIPOBOJHMKE ITPOLECC BKIIIO-
YeHHSI-BbIKTIOYEH U] IOBTOPSIETCS HEIPEPHIB-
HO B 3aBUCHMOCTH OT YacTOTBI.

Hapacranue nepeMeHHOIo TOKa ITOPOX1aeT
(C HEKOTOpPOH 3alePXKKOH) yCHJIEHUE DJIEK-
TpomaruuTHoro noas. Koraa Tok yObiBaer,
SHeprusi moJisi (TakXke C 3aAePKKOH) yMeHb-
maercsi. Ho BciencTBue 3anepXKKu HE BCS
3Heprusi yCrneBaeT UCYE3HYTh, YTO OKA3bIBAET
BO3Ji€fiCTBME Ha IPOBOJHUK aHTEHHbI, HABOMS
B HEM TOK 3JIEKTPOMarHMTHON MHIYKLMHU.
ITOT HOBBIii TOK BbI3bIBAET NOSIBJIEHUE HOBO-
ro 1oJisi, KOTOpoe INpensiTCTBYeT UCYE3HOBE-
HUIO pexHero. «OTBepruyThie» IMHUU 3JIeK-
TPUYECKOrO MOJIsi 06Pa3yIoT 3aMKHYTbie KOH-
TYpbl, 00BUTBIE JIUHUSIMH MariuTHOIO IO
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IMockosbKy HaHHBIH NMPOLECC HOCTOSIHHO
HOBTOPSIETCS C IEPUOUYHOCTBIO TEPEMEHHO-
ro TOKa, PacIpOCTPaHEHHE JIEKTPOMArHUT-
HOM BOJIHBI IIPOMCXOIUT C YaCTOTOH (TO ecTh
Ha JITHHE BOJIHBI), B TO4HOCTH COOTBETCTBYIO-
wei BO30YXAAOIEMY [EPEMEHHOMY TOKY.
BosHa ynasnsieTcst OT IPOBOJHMKA B OKpyXa-
fOl1e€ TPOCTPAHCTBO CO CKOPOCTDHIO CBETA.

ITOT MeXaHU3M JeHCTBYET, €CJIM TFeHepaTop
B CTPOrO OIpeje/ieHHble MOMEHTbl BpEMEHH
BHIPA0bATHIBAET TOK IIPOTHBOIOJIONKHOIO Ha-
IIPaBJIEHNs], YTOOBI HE JOMYCTHUTh UCYE3HOBE-
HHUS1 yOBIBAIOIETO I10JIS M BBITOJIKHYTH €r0 00-
PaTHO B OKPY’KAIOLIYIO CPELy.

DJIeKTPOMArHUTHBIE BOJIHBI PACIPOCTPAHSI-
I0TCS1 B CBOOOHOM NIPOCTPAHCTBE B HAIPaB-
JIEHUH, TEPHEeHINKYJSPHOM BEKTOpaM Ha-
IIPSDKEHHOCTH 3JIEKTPUYECKOTO M MAarHUT-
HOrO IoJieil, Kak 3To NokKa3aHo Ha puc. 1.4
(E 1 H 0603H24aI0T HANPSXKEHHOCTH 3JIEKT-
PHYECKOTO M MarHUTHOTO 10JIei COOTBETCTBEH-
HO). VIX BEKTOpHOE NPOU3BEAEHUE HA3BIBAIOT
BekTOpoM YmoBa-IloiiHTHHra S. ITOT BEKTOp
OIUCBIBAET IIEPEHOC SHEPTHH B HAIPABJIEHUH
PacIpOCTPaHEHHsI BOJIH, NMEPHEHAUKYJISIPEH
E u H ¥ onpejensieT KOJMYECTBO SHEPIUH,
IIEPEHOCHMOIT 32 OJIHY CEKYHAY B YKa3aHHYIO
CTOPOHY CKBO3b IJIOAAKYy pasmepoM 1 M2,
HOPMAJIbHYIO K HallpaBJeHHIO PaCHPOCTpaHe-
HUSI PaJIHOBOJIH.

1.1.5.

DJIEKTPOMAarHUTHbIE BOJIHBI OT TOYEYHOTO UC-
TOYHHKA PACIPOCTPAHSIOTCS C OJMHAKOBOMN
CKOPOCTBIO BO BCex HanpasieHusx. [Ipouecc
MOXHO NpeacTaBuTh cebe Kak HelpepbsIBHOe
obpa3oBanue pacluupsiomuxcs cepuyec-
KuX 000JI0YeK, LEHTP KOTOPbIX COBHAAaeT

IInockue BOJHBI

BexTop IT

Puc. 1.4. HanpaBiieHye BeKTOPOB HANpPsIXKeHHOCTH
W PacnpoCTpaHeH st BOJIH B CBOGOIHOM
NPOCTPaHCTBE

C TOYEYHbIM UCTOYHUKOM sHepruu. Ecau 6b1
060JI0YKM YIANIOCh YBUAETD, TO BOJIU3M HC-
TOYHMKA, KOTJIa X PainycC Maj, OHU Obl BbIr-
asaenn Kak chepol. OxHaKo BIajeKe OT UC-
TOYHMKA (pamnyC BeluK) 000JI0YKa yxKe He
Ka)KeTCSI MICKPUBJIEHHOH M BOCIPUHHUMAETCs
KaK IIJIOCKOCTh — TOYHO TaK K€, KaK I10BepX-
HOCTh 3emuid. I103TOMY 3JIEKTPOMArHUTHBIE .
BOJIHBI Ha IOCTAaTOYHOM yJaJl€eHUH OT UCTOY-
HUKAa CYUTAIOTCS IJIOCKMMH. MrHoOBeHHas
KapTHHA IIJIOCKOH BOJIHBI C IMHUSIMH 3JIEKT-
PHYECKOTO M MarHUTHOTO I10JIeH NpeJCTaBle-
Ha Ha puc. 1.5. 3mech CTpesKH YKa3blBaIOT
MTHOBEHHOE HalpaBJIeHHe 1101 BOJHBI, U/Y-
el U3 pUCYHKa K HabJIio1aTesTio B BUAE I1JI0C-
KOCTH. B Takux ciry4asix roBopsiT O ILJIOCKOM
BosiHOBoM (poHTe. Hanpasnenue JuHUI
3JIEKTPUYECKOr0 YU MAarHUTHOTO IOJIeHd H3Me-
HsieTcs Ha 180° kaxaple nosmeproaa Kosueba-
HUI (HampasJieHUe CTPEJIOK CTAHOBUTCS 00-
PaTHBIM ), HO BOJIHOBOM (PPOHT pacnpocTpaHsi-
€TCcsl B IIpeXXHeM HalpaBJIeHUH, OCTaBasiCh
NepIeHAUKYISPHbIM K HEMY.

1.1.6. HanpsxeHnHocts

AJNEKTPHYECKOro Inoaa

B ciyyae myockux BOJIH HaNpsSKEHHOCTb
371eKTPOMArHUTHOrO 10JIs1 COOTBETCTBYET Ha-
IPSDKEHHOCTH aseKkTpuyeckoro noss E. Ona
BBIPAXKAETCsl HAIpsDKEHHEM, NeACTBYIOIUM
BIOJIb OTPE3Ka JIMHUM IOJI OIlpeJesIeHHOM
JUIMHBI B IIJIOCKOCTH BosiHOBOro ¢ponra. Ha-
NPSKEHHOCTD 3JIEKTPHUYECKOTO 110JIs1 U3Mepsi-
eTcs B BosibTax Ha meTp (B/M) u B cBoGoaHOM
IIPOCTPAHCTBE JIMHEHHO yOBIBAET C PaccTosi-
HueM. ITockosbKy NO Mepe ynajeHust OT 1o-
CTOSIHHOTO MCTOYHMKA OJIHA M Ta K€ 3HEeprusi
NOJKHA paclipefesisiTbcsi 10 Bce Gosblueit

dnekTpuyeckue
cunosbie INHUK
7
\ MarHutHble
CWUNOBbIE NMHUN
/7

Puc. 1.5. ITnockuii BosHOBOI HpOHT
¢ BePTHKaJIbHOIT noJisipH3anueit
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WIOIWAX TOBEPXHOCTH Cepbl, ee IUIOTHOCTh
Toxe ybbiBaer ¢ paccrosinueM. K npumepy,
€CJIH UCTOYHUK M3JIy4eHUsI B CBOGOHOM 11PO-
CTPaHCTBE HAa PAaCCTOSIHUM 1 KM CO31aeT Ha-
npspxerHocTs E = 1000 MxB/M, To Ha ynaneHnn
10 kM oHna cocraBut 100 MxB/M, na 100 kM —
10 MxB/M 1 Ha 1000 kM — 1 MxB/M. Tak kax
YCJIOBHSI PAaCcPOCTPAHEHUsI PAIMOBOJIH B OKO-
JIO3EMHOM IIPOCTPAHCTBE NAJIEKH OT UME€ANb-
HBIX XapaKTEPUCTHK CBOOOJHOrO TPOCTPAH-
CTBa, peasibHOe OCJIabieHne HANPSKEHHOCTH
C yBeJIM4eHHeM PaCCTOSTHUSI OKa3bIBAETCSI ellle
6oJee GBICTPBIM.

1.1.7. Tloasspusauus

JJIEKTPOMArHUTHHIX BOJIH

MMonspusanus a1eKTPOMarHUTHON BOJIHBI O~
pezesisieTcsl HalpaBJieHUEM 3JIeKTPUYecKOi
coctassistionteit nosst. Y13 npeacraBienusi 06
3JUIMNTUYECKOI MOJISIPU3ALUH, COIJIACHO KO-
TOPOMY BEKTOP 3JIEKTPUYECKOTO I10JIsI OIMChI-
BaeT 3JUINIIC, CJIEAYIOT 0COOble CTy4an Kpyro-
BOM M JIMHEIHOI MOJISIpHU3aINy.

OuyeBHHO, YTO NPU KPYroBoii Mossipu3a-
LMY KOHEL[ 3JIEKTPUYECKOro BEKTOPA OIHMChI-
BaeT Kpyr. Pasjnyalor npaBo-KpyroByio 1o-
Jpu3auuio (BEKTOp 3J1€KTPUYECKOro IMOoJIst
BpallaeTCsi 10 YacOBOH CTPeJIKe, eCIU CMOT-
peTh B HaNpaBJIEHUU PACTIPOCTPAHEHHSI BOJI-
Hbl) U JIEBO-KPYroBYyIO (BEKTOp BpallaeTcs
NPOTUB YaCOBOM CTPesIKH). DJIMITHYECKast
noJisipu3anusi He Urpaer ocoboit poau npu
npHUeMe B Juana3oHe KOPOTKUX BOJIH, HO BCe
upe npuMeHsieTcsl Ha 6ojiee BBICOKUX 4ac-
TOTaX, 0COOEHHO B KOCMMYECKOM TeJieBuUjie-
HUYM U PaIMOACTPOHOMHH.

[Ipn nuHeiHO nosipU3aury JMHUH 3JIeK-
TPHYECKOIO I10JIs1 NIPSIMble U OIlpeJesIcHHBIM
06pa3oM pacIoJI0KEeHbI 110 OTHOLIEHHIO K 3eM-
HOIl IIOBEPXHOCTH KaK ONOPHOM IJIOCKOCTH.
B cooTBeTCTBUM C UX HalIPaBJIEHHUEM pa3Jinya-
I0T TOPU3OHTAJIBHYIO MOJSAPU3aNUI0 (JIMHUU
3JIEKTPHYECKOTO I10JIs1 IIapaJlylesIbHbl NOBepX-
HOCTH 3eMJI) U BePTUKAIbHYIO (JINHUU Tiep-
NeHANKYJISAPHBl noBepxHOcTH 3emun). Tak,
BOJIHA Ha puc. 1.5 mossipu3oBaHa BepTHKAIb-
HO, TTOCKOJIbKY JIMHUM 3JIEKTPHUYECKOTrO MOJIsI
MIYT 110 HOPMAJIM K ropu3onty. OHaKko Bo3-
MO>KHBI CJIy4au IIPOMEXYTOYHOIO HarpaBJie-
HUA NOJISIPU3aLMM, B TOM YHUCJE O] YIJIOM
45°. Taky1o IOJISIpU3ALIMIO MHOTIA IPUMEHSIIOT
B YKB paanosemanun (Hanpumep, B Benu-
KOOPHUTAHNH), OCKOJIbKY 1TOZOGHOE U3JIyye-
HY€ OIMHAKOBO XOPOILO IPHHUMAETCsI CTallU-
OHapHBIMHM FOPU30HTAJbHBIMH M BEPTHKAJb-
HBIMM LUTBIPCBHIMUA @aHTEHHAMH (B YaCTHOCTH,

aBromoOubHbIMK ). HenasHo nocTpoexs! ne-
pezalolye aHTEHHbI C KPYTOBO# IOJISIPU3aLH-
eif, OIMHAKOBO PUTOJIHbIE IJIsl peleHus obe-
ux 3anay. Ha puc. 1.6 usobpaxkeHo anekTpu-
4ecKoe I110JIe BePTHKATBHOTO TUITOJSL.

a

Puc. 1.6. JIunuu nosst BepTUKaIbHOTO AUIIOJS
B nipezicTaBjienny lepiia (MrHOBeHHast KApTHHA
B MoMeHT t = 0)

Tabu1. 1.1 HarJIsAAHO IEMOHCTPUPYET M0Te-
PH NIPY Pa3NMYHBIX COOTHOWIEHUSX MOJISIPU-
3aLMH [10JI ¥ aHTeHHBIL. [loTepy OTCyTCTBYIOT
(0 nB), ecin osie ¥ aHTEHHA XapaKTEPU3YIOT-
Csl OIMHAKOBOI noJsipusauueii. Ecim xxe nx
NOJISIpU3aLUsl B3aUMHO MepIeHAUKYJIsIpHas
JIMHEIHAast UJIM KPYroBasi IIPOTHBOMNOJIOKHBIX
HarnpaBJIeHUH, TO Ip1eM TeOPeTHYeCKH HeBO3-
MOXEH, TaK KaK 3aTyXaHue OKa3biBaeTcs bec-
KOHEYHO OOJIbLINM.

Koraa nonsipusauus noss kpyrosasi (npes-
CTaBJsieT COOOU pe3ysIbTaT CIOXKEHHs OJH-
HAKOBBIX COCTaBJISIOUIMX C TOPU3OHTAIBHON
Y BEPTUKAJbHOI MoJisipu3anueit), a aHTeH-
Ha NOJISIPU30BaHa JIMHEHHO, OyJeT MPUHSATO
Jauwb 50% cUrHana, Tak yTo IO0TEPU COCTABSIT
3 nb.

OTO CIpaBelIMBO W IJIsI AMAroHaJbHOM
NOJISIPU3ALUH TIOA YIJIOM 45°, Ipu KOTOpOIt
Jo0ble aHTEHHBI C JIMHEHHON MJIM KPYroBOM
nosnspusaumeil Tepsior 3 1b. Ectb smwb asa
UCKJIIOYEHHUST: TIOJISIPU3ALIUsT AaHTEHHbI 1 MOJIS
onuHakoBbl (notepu coctapasior 0 1B) nan
UX MOJISIPU3a1IMH B3aUMHO IePIIeHANKYJISIPHBI
(noTepH TEOPETUYECKH MOTYT ObITh OeCKOHEY-
HO BesIKK). Bo BpeMst pacnpocTpaHeHus Ko-
POTKHX BOJIH B MOHOC(epe UX NOJsIpU3alus
HeNpepbsIBHO MEHSIETCS, YTO IIOPOXJAET TaK
Ha3bIBaeMble IOJISIPU3ALMOHHbIE 3aMUPaHUsL.
IIpensATcTBMS Ha NYTH paclnpoOCTPaHEHHs
BOJIH TaK)Ke CIIOCOOHBI U3MEHSITh UX MOJISIPH-
3aLHMI0; TAKOH NPOLECC Ha3bIBAIOT JENoJIsipu-
3anuel.
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Ta6muua 1.1. IloTepu Npu HeCOBNAAEHHH NOIAPUIALMH

Monspusauus aHTeHHbI, 1B IMonspusauus nons
BEPTHKIbHAs | FOPH3OHTalbHas | NMPAaBOKPYroBas | JIEBOKPYroBas
BeprukansHas 0 nb o 3 1B 3 16
T'opusoHTansHas oo 0 1b 3 1b 31b
IpaBokpyroBas 3 nb 3 nb 0 b oo
JleBokpyroBas 3 nb 3 nb oo 0 1b

Tun nosnsipusaniiu KOPOTKMX BOJIH HE Urpa-
€T POJIY BCJIEACTBHE HEIIOCTOSTHCTBA IOJISIPU3a-
MM Ha IIyTH pacnpocTpaHeHusi. B MeTpoBoM
Juana3oHe, HaIPOTHUB, OH BaKeH, HO U 37€Ch
€/1Ba JI1 BO3MOXKHO IIOJIHOE rallleHue CUTrHajla
IIPY B3aUMHO IePIEeHANKYJISIPHON MOJIsIpU3a-
LIMHU: KaK TIPABUJIO, 3aTyXaHHe COCTABJISIET OKO-
510 20 1B (cm. pazzmen 2.6.5). Boobiue rosopsi,
aHTeHHa TOPU30HTAJILHON KOHCTPYKIUUH U3JTY-
4aeT FOPHU3OHTAIbHO MOJIIPU30BAHHYIO BOJIHY,
2 OTBECHBII aHTEHHBIH NIPOBOJ — BEPTHKAJIBHO
nossipu30BaHHyI0. OHAaKO XapaKTep HOJspH-
3alMY HE BCEra MOXHO MPEACKa3aTh 10 BULY
AQHTEHHBI: HalpUMep, 3TO 3aTPYJHHUTEJIbHO B
Cilyyae IIEJIEBOM MM KyOMYecKOH paMOyYHOH

Ta6mua 1.2. Knaccudpuxauus paginoBois

aHTeHH. CTOJIb JXe CJIOKHO NPEIJIOKUTDh YHU-
BepCcaJIbHOE MPABUJIO IS SJIMIITUYECKOM Mo-
JISIPU3ALMYL.

1.1.8.

O611iee TOHATHE PAMOBOJIHbI OTHOCHTCS K IUa-
na3oHy ajauH BojH ot 100 km 1o 1 MM U uH-
tepBasny yactoT oT 3 k1 1o 300 I'Tu coor-
BercTBeHHO (Tabu1. 1.2). OnHaKo wKana ayiex-
TPOMarHUTHBIX KOJeOaHMil OXBAaThIBAET He
TOJIBKO PaJfio-, HO U CBETOBBIE BOJIHBI, KOTO-
pble pa3JNyaloTCs JUILIb JJIMHON BOsHBL [To-
3TOMY PaZAMOBOJIHBI, KaK ¥ CBET, UCIBITHIBAIOT
OTpaXkeHHe, npesioMyeHne U qu¢pakLHIo.

Knaccudukauus pagnoBonH

O6o3Hauenne |CoxpaieHHoe| AHrauiickoe HazBanue | AHramickoe | [luanason yacror | JluanasoH
COKpalleHHe | JUIMH BOJIH
Extremely Low ELF Huxe 300 ' | Bonee 1000 km
Frequencies
— — Ultra Low Frequencies . ULF 300-3000 I' 1000-100 xm
MupnameTpoBbie OHY Very Low Frequencies VLF 3-30 xI'n 100-10 xm
Kunomerpossie HY Low Frequencies LF 30-300 kI'n 10-1 xm
I'ekToMeTpoOBBIE CY Medium Frequencies MF 300 kI'u~3 MI'u | 1000-100 m
JlekameTpoBbie BY High Frequencies HF 3-30 MI'n 100-10 M
MertpoBsie OBY Very High Frequencies VHF 30-300 MI'n 10-1m
JleuumeTpoBeie YBY Ultra High Frequencies UHF 300 MI'u-3TITn 10-1 am
CanTuMeTpoBble CBY Super High Frequencies SHF 3-30ITn 10-1 cm
MunnuMerpoBsie KBY Extremely High EHF 30-300 I'T 10-1 mm
Frequencies




2. Pacnpocrpanenue

JJICKTPOMArHUTHHIX BOJIH

2.1.

3HAUYMTESbHYIO POJIb 1P PACPOCTPAHEHUU
3JIEKTPOMArHUTHBIX BOJIH UIPAeT 3eMHast aT-
Mocdepa. Ira rasosas 060704ka 3eMin 10-
cruraet BbICOTHI 2000-3000 kM M cocTouT
IJIaBHBIM 00Pa30M M3 230Ta, KHCJIOPOAA U BO-
AAHOro napa. Atmocdepy pasgessiorT Ha TpH

AtMocdepa 3eman

OCHOBHBIX CJIOs1: Tponiocdepy, cTparocdepy
1 noHocoepy (puc. 2.1).

2.14.1.

Tponocdepa npocrupaercst ot nosepxuocTi
3emu ipuMepHoO 10 BbicoTh 11 KM U coxep-
KUT NPUOIU3NTENBHO 75% Beeil BO3ayHOlM

Tponocdepa
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Temnepartypa, °C

Puc. 2.1. Paccsioenne arMocdeps! 1 n3aMenenue TeMnepaTyphl B ee HUXKHeil yacTh
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Macchl. Ee nasbiBaoT Takxke mereocdepoii,
TaK KaK MUMEHHO B Hell IPOMCXOIST METeo-
POJIOrYecKye IPOLeCChl, ONpeessiiouye 1o-
rony.

Temneparypa Tponocdepbl, Kak IpaBuJIo,
[ajaeT C yBeJHNYEHHEM BBICOTHI IPUMEPHO HA
6—8 rpanycos Ha kaxxzabie 1000 MeTpoB noxwe-
Ma. Ha cBoeil BepxHeii rpaHule, B TaK Ha3bl-
BaeMOil Tpolonay3e, OHa IOCTUraeT MMHU-
myMa (okoso —50 °C). Beicota Tpononayss
MoxeT MeHsTbcs. Ha Hamux muporax B map-
T€ OHa HAXOIMTCS B CBOEH HMXHEH TOuKe
(B cpenseM Ha BbicoTe 9,7 KM), a B HIOJIE —
B BepxHeii Touke (11,1 km).

Cocrosinue Tponocdepbl UMeeT ocoboe 3Ha-
YyeHue ISl PaclipOCTPaHEHHsI METPOBbIX BOJIH.

2.1.2.

Ha BoicoTe 11-80 kM pacnosioxxeHa cTparoc-
¢epa — cJioif, XapaKTepHU3YIOLINICS TOJHbIM
OTCYTCTBHEM BOJsIHBIX MapoB. Temneparypa
BO3JyXa 3[1eCh OCTAETCsI IOYTH HEU3MEHHOIH
npumepHo 10 20 kM (30HA NMOCTOSIHHOM TeM-
nepatypsi). [lanbluie OHa HENPEPHIBHO MOBbI-
aeTcs U Ha pacCcTosiHUM 50 KM OT noBepx-
HOCTH 3€eMJIM DOCTHUraeT NPUOIU3UTENBHO
+50 °C. 3ty obacTb pocTa TeMIIEPATypbl Ha-
3BIBAIOT TAK)KE O30HOBBIM CJIOEM, ITOCKOJIbKY
TaM JOBOJIbHO GOJbLIAs KOHIEHTPALHSI 030-
Ha. O30HOBBIA CJIO BaXkeH 1J1s1 Pa3BUTHS
Y NOJIEPXKAHUST XKU3HU Ha 3eMJle: OH I10IJI0-
aeT 3HAYMTEJNbHYIO 4acTh yJbrpaduoJe-
ToBoro uanyyenuss CosHua, ryGUTEIbHOrO
1Jis1 pacTeHuit, 6aKTepuil M )XUBOTHBIX Opra-
HHU3MOB.

Bsimre 50 kM TemnepaTtypa BHOBb CHHXa-
ercs, a Ha Bbicote 80 kM — npu nepexoze
K MoHOC(epe — OISATh HAaUMHAET PacTH.

Crpatocdepa

2.1.3.

Ha paccrosinnu 60see 80 kM OT 3eMHOI 110-
BEPXHOCTH pacroJaraercsi HoHocdepa, KOTo-
past npoctupaercst 1o BbicOThl 450-800 kM
M ITOCTENEeHHO NePeXOaUT B KOCMUYECKOe I1po-
CTPaHCTBO (3Ty IEpexoaHy1o 06iacTb Ha3bl-
BaloT 3k3ocdepoii). Honochepa usobunyer
3JIEKTPUYECKH 3aPSIKEHHBIMHU YacTHLAMU —
MOHAaMHU U 9JIEKTPOHAMH, BO3HUKAIOIHUMHU
BCJIeACTBUE pacnazia (MOHU3AUMK) HEHTpasb-
HBIX MOJIEKyJI Bo3ayxa. Vlonusauus B nepsyio
oyepesb BBI3BIBAETCS YJIbTPadUOJIETOBBIM
U peHTreHoBCcKMM u3ityyernsimu Comnna. Koc-
MHYECKHE JyYyd M NMOTOKH METeOPUTOB, KO-
TOpble GecrpepbiBHO CropaioT B atMochepe
3eMJH (IeCATKH MUJJIMApAOB METEOPUTHBIX

Honocdepa

YaCTHL B CYTKH), TAKXXE yYaCTBYIOT B HOHH-
3alHMU.

V3nyyeHne B BEPXHUX CJIOSIX aTMocdepsl
o61amaet 6obLION SHEPTHEN U MOXKET BbIOU-
BaTbh 2JIEKTPOHBI U3 aTOMHBIX CTPYKTYP ra3os.
ATOM, JNUINEHHBI OIHOrO 3JIEKTPOHA, 00-
pa3yeT ¢ OCTaBLIMMUCS 3JIEKTPOHAMHU I10JIO-
KHUTEJbHO 3apsKeHHbIH HMoH. CBOGOAHDIIH
3JIEKTPOH YCTpPeMJIsieTCs] K HeHTpaJbHOMY
aToMy M 00pasyeT OTPHLATEJIbHO 3apsiKeH-
Hblif HOH UK OOBEAUHSIETCS C ONOKUTEb-
HBbIM MOHOM, NpeBpaLiasi ero B HeHTpaJbHbIN
arom. Takoil mpouecc HOBOOOPa3OBaHUs ATO-
MOB Ha3sbiBaeTcsi pekoMmOunanueil. Konnye-
CTBO CBOOOIHBIX 3JIEKTPOHOB B €IMHULE
obbema (KOHUEHTPALMS) 3aBUCUT OT MHTEH-
cuBHOCTH 00syyeHus. Biaromapst npucyrt-
CTBUIO 3JIEKTPHYECKH 3aPSIKEHHBIX YACTUI[ —
HMOHOB — BepXHss 30Ha aTMocdepbl CTaHO-
BUTCS 3JIEKTPUYECKUM IIPOBOJHUKOM, KOTO-
pbiif OTpaxkaeT 3JIEKTPOMArHMTHBIE BOJIHBI
OIpeneIEHHOH YacTOTHI.

IIpu 6oee nogpoOGHOM pacCMOTPEHUH OKa-
3bIBAETCS], YTO 3TOT IPOLECC HEJIb3sT Ha3bIBATh
OTpaXe€HHEM, TaK KaK 3JIEKTPOMAarHUTHbIE
BOJIHBI B MOHOC(epe OTKJIOHSIIOTCSI He Ccpasy,
a IIOCTETNIEHHO, B COOTBETCTBUH C IIOCTOSTHHO Me-
HSIIOIUENCs 11O BBICOTE KOHIIEHTPalMeil HOHOB
Y UI3MEHEHHEM CBSI3aHHO C 3TUM AU3JIEKTPH-
yeckoil nocrossHHoil. [ToaToMy HyXHO ro-
BOPUTD cKopee 0 pedpakiyy (IIPeIOMIEHHH )
PaZOBOJIH.

Eme B 1902 r. npodeccop lapsapackoro
yHuBepcutera amepukaHen A. E. Kenueis-
au (A. E. Kennelly) u aurnuniickuii pusuk,
yyieH JIOHTOHCKOro KOpOJIEBCKOTO 00ecT-
Ba O. Xesucaiin (O. Heaviside) He3aBucumo
APYT OT Apyra NpeanoJoXKUIN CyLIeCTBOBA-
HUe Ha OOJIBLIOI BBICOTE 3JIEKTPOIIPOBOSIIIE-
ro cyost. AHramyanam Imnmitony (Appleton)
u Bapuery (Barnet) B 1925 r. ynanocs skcne-
PMMEHTAJIbHO [0Ka3aTh HajJIH4Me OTPaxaro-
IMX CJIOEB B BepXHeii yact arMocdepsl, nox-
TBEPAMB Te€M caMbiM runoresy Kennesu
u Xesucaiaa. ITozgHee ¢ moMombio 3X0J10Ka-
MK OBUIO YCTAHOBJIEHO, YTO B BEPXHEil YacTH
aTMocepbl HAXOAUTCS HE OJIMH TaK Ha3bIBae-
Mol cioii Kennesutu-XeBucaiina, a uesast cu-
crema noJo6HbIX cJ10eB. 3HaHUst 06 0cOBEeHHO-
cTAX MOHOCGhEPDHI ObLIN TOMOJHEHBI U YTOY-
HEHbI 61aroapst U3MEPEHHUSIM, IIPOBEIEHHbBIM
C UCKYCCTBEHHBIX CIIyTHUKOB 3eMJIN 1 reou-
3UYECKUX PAKeT.

Ha BbicoTe okxoso 70-90 kM B gHEBHOE
Bpemsi 06pa3yeTcsi Tak Ha3blBaeMbIi cJ0it D,
OTCYTCTBYIOIMH HOYblo. B cienyomeMm 3a
HuM cinoe E (cnoit Kennennu-Xesucaiina)
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Habuonaetcst 60JbIIast KOHUEHTPALHS DJIEK-
TPOHOB Ha BbIcoTe mpumepHo 90-125 km.
Bbiue nexurt cioit F (Snmaron-cioit), koto-
PBlii JIETOM B THEBHOE BPEMsI Pa3fiesisieTCsl Ha
ciou F, u F,. [locratounas (ans obecrneyeHust
OTpaXKalomux CBOMCTB) HOHM3auus B cioe F,
BO3HHMKaeT Ha BblcoTe 0k0J10 200 kM, a B cjioe
F, —200-400 xm. Monusarus pacTeT oT cJ10s1
K CJIOIO Y IOCTHTAaeT CBOEro MaKCHMYMa B CJI0e
F, (na Bbicote npubmuautensto 400 k). 3a
cioeM F, HOHM3alMsA yMEHbIIAGTCA M HAKO-
Hell COBEPIIEHHO HCYEe3aeT.

[TocnexHue ucciaenoBaHUsl MOKa3aid, YTO
TOBOPHTD O CTPYKTYpe HOHOCGhEPDI KaK O CHC-
TeMe CJIOEB HEBEPHO, IIOCKOJIbKY MeX Ay 00J1a-
CTSIMHU C Pa3/IMYHOIN KOHLIEHTPalKei 31eKTpo-
HOB HaOJII0AI0TCSI OCTENEHHbIE NEPEXOIbL.
Ho nockosibKy runoresa o CJIOUCTO# CTPYKTY-
pe yxe IpeBpaTUIACh B yCTOSBIIYIOCS T€O-
PMIO, IOIYCTHUMO I0JIb30BAThCS €10 U JaJIbLIE.
ITokazanHoe Ha puc. 2.2 ctpoeHue HoHocde-
PBI HEJIb351 PACCMATPHBATh B BH/E 3aCThIBIIEH
CHCTEMBI PACIIOJIOKEHHBIX APYT Hal APYrom
ciioeB. CTeneHb MOHNU3ALMH TIOCTOSTHHO MEHSI-
€TCsl M 3aBUCHUT OT CE30Ha, BPEMEHHU CYTOK,
LMKJIMYHOTO MI3MEHEHHSI COTHEYHOM aKTUBHO-
CTH, reorpapuyeckoii LHPOTHI ¥ APYrUX Bak-
TOPOB. ’

2.2. IloBepxHOCTHas
U NPOCTPAHCTBEHHAS BOJHBI
Ecmn nepenaTyrukK U IpUEMHUK HaXOAATCA Ha

3eMJie, TO PaAMOBOJIHBI MOTYT PaclpocTpa-
HATHCS ABYMs myTsimMu (puc. 2.3):

Puc. 2.2. Ciioun noHocepst

* B Tponocdepe BIOJb 3€MHOI ITOBEPXHOCTH
KaK [IOBEPXHOCTHbIE MJIM 3eMHbIEe BOJIHBI;

* yepe3 OTpakeHHe B HOHOc(eEpe Kak Mpo-
CTPaHCTBEHHbIE BOJIHBL.

WNoHocdepa

2R
v N0
ne' \
'
MosepxHocTb 3emnun
Puc. 2.3. IlyTu pacnpocTpaHeHHst TOBEPXHOCTHOM
Y MPOCTPaHCTBEHHOH 3JIEKTPOMarHUTHBIX BOJIH

2.2.1. PacnpocrpaHenue

ﬂOBerHOCTHOﬁ BOJIHBI

TToBepxHOCTHast BOJIHA CJleLyeT KPUBU3HE 0~
BEPXHOCTU 3eMJIM Y IIPH 3TOM IOIJIOLAETCs
IIOBEPXHOCTbIO, HAJl KOTOPOii OHa PacIpocTpa-
HsieTcs. IlorsionieHne BOJIHBL yCHUJIMBAETCSI
C yBeJIMYEHHEM YaCTOTHl CHTHAJIA, NMO3ITOMY
OYeHb HU3KHE YacTOTh! (HalpuMep, IJIMHHbIE
BOJIHBI) MMeIOT GoJbLIOil paxuyc aeicTBus
MOBEPXHOCTHBIX BosiH. Ha pacnpocrpaneHue
NTOBEPXHOCTHOH BOJIHBI CYILECTBEHHO BJIMSIET
3JIEKTPONIPOBOJHOCTb ITOYBBI M CTPYKTYpa
3eMHO¥ TOBEPXHOCTH (3aCTPOIKa, pacTUTE b~
HOCTb Y T.XI.); AQJBHOCTb 3aBUCHUT TaKXe OT
MOIIHOCTH U3JIy4eHHsI.

IToBepXHOCTHbBIE BOJHBI KOPOTKOBOJIHOBOTO
IMana3oHa MMeT HeGOJIbIIYI0 DaTbHOCTD
neiictus. IIpu MouiHoOCTH, XapakTepHO# n1st
JIIOOUTEIBCKOTO IepefaTYnKa, B IHANa3oHe
80 M MOXHO pacCcYMTBIBATh Ha paguyc AeH-
CTBMsI TOBEPXHOCTHOM BosIHBI 10 100 kM; pu
TOI ke MOII[HOCTH NepeJaTyuKa B IUANa3oHe
10 M ee panbHOCTH Nagaet a0 15 kM. Jlus yse-
JINYEHUST JAJIbHOCTH IIOBEPXHOCTHBIX BOJIH
AHTEHHBI JOJKHBI UMETh BEPTHKAJIbHYIO I10-
Jsipu3auuio. Bosbline paccTosiHUs B METPO-
BOM [MaIla30HE MOTYT OBITh IIPEOIOJIEHBI ITy-
TeM UCKDHUBJIEHUsI, OTPAXKEHHSI 1 PacCeMBaHUS
PaaMoBOJIH B Tponocdepe.

2.2.2. PacnpocrpaHeHue

MPOCTPAaHCTBEHHOI BOJIHBI

PacnpocTpaHenne KOPOTKMX BOJIH Ha 60Jib-
IMe PACCTOSIHUS IIPOUCXOAUT Gyaromapsi oT-
PaKEHUIO TTPOCTPAHCTBEHHBIX BOJIH B MOHO-
cdepe. CxopocTb pacnpocTpanenust GpoHTa
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BOJIHBI B MOHOCdepe (($asoBasi CKOPOCTB) V,
HECKOJIbKO GoJIblire TOif Xe CKOPOCTH B Tpo-
nocgepe U 3aBUCUT OT KOHIIEHTPALUHU 3JIEKT-
ponoB N (cm~3) u paboueii yactots f. U3 co-
OTHOILEHUS

—-:@ 2.1

rae k; — nocrostHubli Koadduumen,

C — CKOPOCTb CBeTa,
CJIEN[Y€ET, YTO POCT KOHLEHTPALMH 3JIEKTPOHOB
IIpH IAHHOM YacTOTe yBeJH4YMBaeT HasoByiO
CKOPOCTb. ‘

Ecan xe Bos1HOBO# DPOHT BXOAMT B HOHOC-
(depy nox yryiom, To Jexaiude Boie «6osee
OBICTPBIE» YacTH (PPOHTA OBTOHAT HUXKHHME.
Bcnencrsue Takoii pasHuus! hazoBbIx CKOpO-
- CTeil PPOHT BOJIHBI OTKJIOHSIETCS U IIPH J0C-
TaTOYHOH KOHILEHTPALUH 3JIEKTPOHOB MOXXET
OBITh OTPaXKEH B HANIPABJEHUU 3eMJIH.

CyuiecTByeT cieyiomast B3aMMOCBA3b: st
OTpaXkeHHsI KOPOTKHUX BOJIH B MOHOC(hEpPE KOH-
LEHTPauus 371eKTPpoHOB N 10JKHA OBITH TEM
Gosbiue, yem Bbiwie paboyast yacrora f. ITpo-
CTPaHCTBEHHAsI BOJIHA OTKJIOHAETCS K 3emJe
TEM JIeT4Ye, YeM MEeHbIIe YToJl U3JIyYeHusI q aH-
TEHHBI, TO €CTb YeM GoJiee 110JI0ro BOJIHA BXO-
ZIUT B HOHOCDEPY.

9Ty 3aKOHOMEPHOCTb PaCHpPOCTPaHEHHUsI
IPOCTPAHCTBEHHBIX BOJH KOPOTKOBOJIHO-
BOTO JMana3oHa XOpOIUO HJIIIOCTPUPYET
puc. 2.4.

Bosna 1, xoropyio nepenamoiuas aHTeHHa
U3JTyYaeT 10 MaJIbIM yIJIOM 6, OTHOCUTEJILHO
I10JI0TO BXOJMT B MOHOC(EpY HOx yriom ¢

=
I

Makcumym

UoHMn3aunn

WoHocdepHbiii
cnon

NosepxHocTb 3emnu

1 OTKJIOHSIETCSI B Hell TaKiM 00pa3oM, YTo J0-
CTUraeT 3eMHOU TOBEPXHOCTH JIMIb HA 3HAYM-
TEeJIbHOM yJla/leHMHM: MaJIblil yroJ U3nydyeHus 0
COOTBETCTBYET CKA4YKy GOJIbIIOH MpPOTSAXKEH-
HOCTH. DTOT CKa4yoK OynerT TeM AJMHHee,
YEM BBILIE PACIOJIOXKEH OTPAXKAIOWUHA CJIOM.
B camoit Bbicokoi#t o6sactu nonocdepn —
cnoe F, — MakcumanbHOe PacCTOSIHHE Ipe-
BocxoauT 4000 kM, B cioe E oHo cocrasnser
He Gozee 2000 km.

OTcioZla NOHSTHO, HACKOJIbKO BaXKeH JJIsi
JlaJIbHEro pacpoCTPaHEHUsI KOPOTKUX BOJIH
yTOJI U3Jy4YeHUsl aHTEeHHBI 0 (ero HasbiBa-
IOT TaKXe€ BEepTHKaJbHBIM YyIJIOM BO3BbI-
IIeHNS): er0 HYXKHO BhIOMPATh KaK MOXHO
MEHDbLIUM.

Ha puc. 2.5 cxemaTnyecku n306paxxeHbl He-
KOTOpbl€ THUIIMYHbIE IIyTU PACHPOCTPaHEHHUsI
BoJH GJ1arofaps otpaxenusm B caoax E u F

Mexny nyHKTaMH U3JIy4€eHUsI BOJIHBI U ee
HOBOH BCTPeYM C 3eMHO¥ IOBEPXHOCTHIO Ha-
XOIUTCSI MEPTBasi 30Ha npueMa (CM. puc. 2.4).
IIpu 61mxaiiliemM pacCMOTPEHNM OKa3bIBaeT-
Cs, 4YTO PagMOBOJIHA PACIPOCTPAHSIETCS OT
006J1aCTH 3aTyXaHusl TIOBEPXHOCTHOH BOJIHBI
Z10 TOYKH, Ile OTPaXKeHHasl POCTPAHCTBEH-
Has BOJIHA CHOBa gocturaetr 3emuu. Eciu
XKe npeHebpeyb MOBOJBHO MaJOH JaabHO-
CTbIO MOBEPXHOCTHOH BOJIHbI B KOPOTKOBOJI-
HOBOM JMamna3oHe, TO IPOTSIKEHHOCTh MEpPT-
BOM 30HBI MO’KHO CYUTATh COBIAAIONIEH C MU-
HUMaJIbHOM AMCTaHLMel cKauka BosiHbL. BosHa
CHOBa OTPa3UTCsl OT 3€MHOMH NOBEPXHOCTH
B HanpaBJleHUH MOHOcdepbl U NMpH moCTa-
TOYHOH KOHIIEHTPAaLMX MOHOB B HOHOChEpe
Gyner BropuyHO oTpaxkeHa. Kak mpasuo,
JaHHbIH IIPOLIECC MHOTOKPATHO HOBTOPSIETCH,

Ckonb3siwan BonHa

Puc. 2.4. Biusinue yria usnyyeHus Ha OTKJIOHEHHe BOJIHbI B MOHOChepe: 6 . — TPAHIYHBI yrod;

® — yroJ nazieHus NpH BXOJIe B CJI0i HOHOChEpPbI
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Puc. 2.5. CxemaTnyeckoe u3o6paxkeHite HEKOTOPBIX HOHOC(HEPHDIX OTPaXKEHHIA PAJIMOBOJIH

¥ CJIyYaeTcsl Jake, YTO BOJIHA HECKOJILKO Pa3
ornbaer 3eMHO# wap. B uwesom MexaHu3M
MHOTOKPAaTHBIX CKQYKOB BOJIHBI OY€Hb CJIO-
KeH, TaK KaK COCTOsIHMe HoHOocdeps! naMe-
HSeTCsl OT TOYKH K Touke. IIpu 3TOM HHOTAA
BOJHA, YK€ OTpa)keHHas ot cjosl E, BHOBb
oTpakaercsa cnoeM F, unm ckayer Mexmy
HUMM.

Y Bosnsl 2 yros usasnydeHus 6 6osplue, oHa
HECKOJIBKO IJIyO)Ke IPOHUKAET B OTPaXkalo-
i COH, M NMPOTSKEHHOCTD ee CKayKa 3Ha-
YUTebHO MeHblue. TpeTbsi BOJIHA U3JTy4YaeTCst
yke 0BoJIbHO KpyTO. OHa KOJI’KHA ZOUTH NO-
YTH /10 00JIACTH MaKCUMAJIbHOM MOHM3ALMH,
4T06BI GBITh OTPAXKEHHOM, U HYXKAAETCS B IBYX
ckaykax (TOrZa OHa CMOXET IPeoJoJIeTh Ta-
KOe JKe PacCTosiHue, Kak rnepsast BosiHa). Oco-
Oblit ctyyait — ato BosmHa 4. OHa gocTHraer
HIDKHEH!! KDOMKH 30HBI MaKCUMaJIbHOH KOH-
LEHTpalMU 3JIEKTPOHOB U ycleBaeT mpobe-
KaTh BAOJIb Hee GOJIBIIYIO AUCTAHLHMIO JO MO-
MEHTa, KOrZa KakuM-JIu00 BO3MyLIEHHEM
B 9TOM CJIOE He OTPA3UTCst CHOBa K 3emire. Ta-
KYI0 BOJIHY Ha3bIBAIOT CKOJIb3SIILEH MM «CY-
nepmoze» (Supermode).

IToutn oTBECHO M3/y4YeHHbIE BOJHBI 5 U 6
OyAyT JMIUb HE3HAYUTEJHHO OTKJIOHSITHCS
C7105iMH HOHOC(EPBI, T03TOMY OHU NPOOBIOT
30HY MAaKCUMaJIbHOH HMOHHM3aLMU U YyXKe He
BepHyTCcst K 3eMite. Ecan ke monmyctuts, 4to
B OIIUCHIBAEMOI CUTYalMH peyb UIeT o ciioe E,
TO BO3MOKHO, YTO 9TH BOJIHBI OyIyT OTpaske-
Hbl JexawM Bbiwe ciaoem F Boaubr 1-4
B 3TOM CJIy4ae OKKYTCS IIOKPBITHIMU cioeM E

BMecToO cJos1 F. Takoe nmokpbiTHe Urpaer Hera-
THUBHYIO POJIb IIPH PacHPOCTPAHEHHH KOPOT-
K{X BOJIH Ha JaJIbHUE JUCTaHLHHU.

Vros uasiyyeHus nATOH BOJIHBI 0003HaYaeT-
Csl KaK KPUTHYECKHii yroi 6. 3JT0 O3HayaeT,
YTO MOC/IaHHAS 110]] TAKUM yTJIOM BOJIHA OyneT
NepBOii, KOTOpasi IPOHAET CKBO3b BECh MOHHU-
3UPOBAaHHBIi CJIOM.

B tabn. 2.1 ykasaHbl AMCTAHUMHM CKayKa
BOJIHBI, OTPaXkeHHOI B cnosix E u F,cootser-
CTBEHHO, B 3aBUCHMOCTH OT BEPTHKAJIBHOIO
yria uanyderus 6. IIpu aToM BbICOTa OTpaske-
Hus ot cyost E npunsta paBHoii 105 kM, a oT
cnos F, — 320 km.

Kpm‘uqecxau 4acToTa ¥ MAKCHMAJIBHO
NnpUMEHNMas 4acrora

Kpurunueckoif yactoroil f, HasbiBaioT Hau-
GOJIBILYIO YACTOTY, IIPU Koropou U3JTy4YeHue,
NpOHUKaloLIee B MIOHOCHEPY 110/ NPSIMBIM YT-
JIOM, ele OTpaXkaeTcsl OT JaHHOro cjosi. Pa-
IMOJIOKALMS [I03BOJIAET ONpenensTh f, u oue-
HUBaTb BBICOTY OTPAXKAIOLIET0 CJIOS 110 3a/1ep-
JKKE H3MepSeMOro OTPAXEHHOTO CHTHaJIa.
B pesysibraTe HaXOAAT KaXYILILYIOCS BBICOTY.
Ha camoMm zmese HHXKHSISI TPaHHMLIA OTpaXKalo-
LLIETO CJIOSI 3AJIETAET HECKOJIBKO ITyGKe Kaxy-
IEHCST BHICOTHI, IIOCKOJIbKY NPH H3MEPEHHU
3ana3/blBaHUs] HE YYUTHIBAETCS HeGOJIbIIAs
Pa3HHLA CKOPOCTEi 37IeKTPOMarHUTHON BOJI-
HbI B IIpEJle/IaX 1 BHE MIOHM3MPOBAHHOTO CJIOSL.
Kpurunueckast yacToTa nponopuoHaIbHa KBajl-
paTHOMY KODHIO U3 KOHLIEHTPALMHU 3JIEKTPO-
HOB N; OHa MMe€ET CMbICJI IPUMEHHUTEbHO
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Ta6auua 2.1. JIHCTaHIMH CKAa4YKa BOJIHbI

VYron 1-ii ckayok, 2-i1 cKayoK, 1-# ckayok, 2-i cKa4oK,
H3JIy4eHHs, Tpaj. cnoit E, kM cnoit E, kM cioit Fp, kM cnoit F7, kM
0 2250 4500 4025 8050
5 ' 1400 2800 3010 6020
10 980 1960 2315 4620
15 700 1400 1800 3600
20 540 1080 1475 2950
25 430 860 1205 2410
30 350 700 1000 2000
35 280 560 835 1670
40 240 480 700 1400
45 205 410 585 1170
50 . 170 340 500 1000
55 140 280 420 840
60 120 240 345 690
65 95 190 280 560
70 75 150 220 440
75 55 110 160 320
80 35 70 100 200
85 20 40 -+ 50 100

K yriiy uasnyudenus 0 = 90°, xorna ny4 Bo3Bpa-
II2eTCsI B TOUKY McnycKanust. [Ipy Menblem
3HAYEHWH YIJia TMOSIBJSIOTCS «CKauyKu», WJIN
MEepTBbIE 30HBI, 1 C yObIBAHNEM yIJia PacTeT
4aCcTOTA OTPAXKaeMoro usnyuenusi. Takast yac-
TOTa Ha3bIBAETCSI MAKCHMAJIbHON MPUMEHM-
Moit (MITY) u cBsizaHa ¢ KPUTHUECKOI YacTo-
TOIl 3aKOHOM CeKaHca:

MIIY = f_x seco (2.2)

[Tockosbky sece = 1/cos@ u secg = sin@
(6e3 yueta KpMBM3HBI 3¢MHOI NOBEPXHOCTH ),
noJyyaem:

MITY = f_x 1/cos@ = f_x 1/sine.

Boipaxkenusi 1/cos@ 1 1/sinB Ha3bIBAIOT KO-
apduumnenrom MITY. Ha puc. 2.6 npexcras-
Jen poct koabduumenta MITY m ¢ ymens-
LIeHVeM yria uaiydenust 6. MakcumanbpHas
IIPUMEHUMAasT 4aCTOTA, NIPH KOTOPOI 3JIeKTPO-
MarHMTHasi BOJIHA IIPOXOJMT 4epe3 3aJaHHble
KOHEUHBbIe TOUKH MCKJIIOUNTENIbHO BCJIEACTBHE
TIpesioMJieHtst B HoHOChepe, Ha3bIBAETCsI KJIAC-
cnueckoit. Crannaprias MIIY - aro Hekoe
npubJIIKeHHe K KJIaCCHYECKOM, MoJydyaemoe
IIyTeM I1epecyeta N3 KPUTHIECKOI YaCTOTBI.

Ha puc. 2.6 nokasana ynpoiieHHasi 3aBUCH-
MOCTb MEXIy KpUTHYecKoii yacToroii f, n
BepxHeif yactorHoii rpanuueir MIIY, Bsipa-
XKeHHOoit yepe3 koadduunent MITY ot yrmia
U3y4eHus 6.

IIpumep

ITpu 6 = 30° monyyaem m = 2 (BbIAEJIEHO MyH-
ktipom). Iycts f, = 3 MIL, Toraa Bepxuss
rpaHuia yactotsl cocraBut: MITY = fc Xm=
= 6 MIu. Benexcrsie KpMBU3HBI 3eMHOIT T10-
BEPXHOCTH, YYMTHIBAEMOIT IIPH pacyerax my-
TeM MoavdHKaIMK 3aKOHA CEKAHCa, BEJIMYH-
Ha m npy 6 = 0 MOXXeT MPUHUMATD JIMIIb MaK-
CHMAaJIbHblE 3HAYCHMsI — NpUMeEpHO 5,6 u 3 st
caoes E u F, cootercTBEHHO.

3aTyxaHue NPOCTPAHCTBEHHbBIX BOJH

ITagaromast 37eKTPOMATHUTHAST BOJIHA BbI3bI-
BaeT B MOHOC(hEpPE COrIaCOBaHHbIE KOJIeOaHUsT
CBOOOHBIX 3JIEKTPOHOB U MoHOB. OHM cTa-
KUBAIOTCsI ¢ OIMKARIIMMY MOJIEKYJIaMH ra3a,
M B pe3yJIbTaTe 4acTh SHCPIiH KostebaHuii 1e-
PEXOAUT B TEIJIO. JTO NMPUBOAMT K 3aTYXaHUIO
BOJIH, PACTyIeMy NPONOPLHOHATBHO KBAIPATy
JUIVIHBI BOJIHBL. 3aTyXaHue, WK IOIJIOLIeHHUeE,
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Puc. 2.6. 3aBucumoctsb koapduirenta MITY ot yria usnyyenus

BOJIH YBEJIMYMBAETCSI C [TOBBILIIEHNEM KOHIIEH-
TpaLMK HOCHTeJIel 3apsiaa: ueM GoJIblie dJieK-
TPOHOB, MOHOB M MOJIEKYJI ra3a NPUXOAUTCS
Ha eIMHNILY 0O6bEMA, TeM BEPOSITHEE CTOJIKHO-
BEHMsI, CBsI3aHHBbIE C MPeoOpPa3oBaHIEM JHep-
run. OTCIOA2, B YACTHOCTH, CJIEAYET, UTO I10-
IJIOIEHKE JOJDKHO OBITh TEM 3HAYMTEJIbHEE,
yeMm GoJblIMit 0OpaTHBIA MyTh B HOHOChEpE
NPOXOAUT OTPAKEHHAsT 3JIEKTPOMArHUTHAsI
BOJIHA.

Kocsennoii Mepoii 3aTyxanns B notnocdepe
CJIY>KUT HaUMEHbLIAsi IPUMEHNMAsT YacTOTa
(HITY), nnm yacrora 3aryxanusi. OHa Xapak-
Tepu3yeT caMyio HU3Kyio yactory B KB ana-
nasoHe, KOTOPYIO ellle MOXHO MCIIOJIb30BaTh
47151 CBSI3M HA [IPOCTPAHCTBEHHBIX BoJIHAX. Ta-
KM 00pa3oM, AMAIa30H IPUMEHNMBIX YaCTOT
orpannden MITY csepxy u HITY cuuay.

2.3. Pacnpocrpanenue

KOPOTKHX BOJIH

Bo3MO:XHOCTh KOPOTKOBOJIHOBOI CBSI3M Ha
NPOCTPAHCTBEHHBIX BOJIHAX 3aBUCUT OT COCTO-
SIHUSI HOHOC(EPDI, KOTOPOE MPSIMO CBSI3aHO
c aktuBHOCTbIO Cosnita (cTpoeHiuie norocge-
pbi o6cy>kaanoch B pasaede 2.1.3).

2.3.1.

To, yro Mb1 BocripunMaeM Kak Couttile, Ha ca-
MoM JieJte siBisieTcst poTocdepoid, TO ecThb cioeMm
tomuunoit 300 KM, OTAEJISIIOIMM BHYTPEHHHE

CoJHeyHast aKTUBHOCTD

00J1acTH CBETHJIA OT COJIHEYHOIT aTMocepsl.
Dorocepa okpysxeHa xpomochepoii, TpocTH-
patoiueiicst 10 Boicotbl 10 Thic. kM. XpoMocde-
pa coBepleHHO He3aMeTHa Ha one ¢orocde-
PBI, M YBUJETb €€ MOXKHO JIMIIb PU IIOJTHOM
COJIHEYHOM 3aTMEHMH JIMOO C TOMOILBIO CIIeLH-
aJIbHOI anmapaTypsl. BeirsiauT ona posoBa-
TOI CBETAILEHCA KaeMKOMH.

Han xpomocepoii npocripaercsi kopoHa —
BHELIHMIT CJIOH conneunoit armocdepst, MpoTsi-
JKEHHOCTbh KOTOPOTO MHOTI'OKPATHO TPEBbILIAET
mvamerp Cosnia. Hoefinmmu ncceenoBanm-
SIMM yCTAQHOBJIEHO, YTO OpOUTAa 3eMyin mpo-
XOJUT BO BHEIIHEH 4aCTH KOPOHbBI. JDTOT CJIOM
TaKJKe He BUJieH Ha (poHe orocdeps! u Habo-
JIAeTCs1 TOJILKO MPH ITOJIHOM COJTHEYHOM 3aTMe-
HMM KaK HUMO BOKPYT COJTHEYHOrO AMCKA.

Oneprust CosiHua BBICBOOOXKAAETCS NPU
sIIEPHBIX IIPOLIECCAX B €0 BHYTPEHHUX 06aa-
CTSIX, OTTYZA EPEHOCUTCSI HapYy Ky U U3JIyda-
eTcsi CoyHeuHoit atMocdepoii. Takoe uanyye-
HHe COCTOMT M3 3JIEKTPOMArHUTHBIX BOJIH
U 4YacTul (KOPIYCKYJISIPHOTO M3JIy4YeHHsI)
U COINPOBOXJAAETCSI MOTEpPEeil MacChl CO CKO-
pPOCTBIO 5,3 MJIH TOHH B CEKYHAY, NpUYEM
4,3 MJIH TOHH NPUXOJUTCS] HA KOPIYCKYJISIp-
Hoe nanyuenne. Oxnako 3anac sxneprun Cosu-
1A HACTOJILKO rPAHMO3€H, YUTO aXe MPH HbI-
HellHeil CBETMMOCTH OHO YTPaTHUT MeHee
0,1% cBoeit Mmaccer 32 10 MUJLIMAPIOB JIET.

H3nyyeHne 31€eKTPOMarHUTHBIX BOJIH

Bosplast yacTh COIHEeYHOM 3Hepruy UCIyCcKa-
ercst portocepoit B popme cBeTa B auanaso-
He muvH BosH 400-700 HM ¢ MakCHMyMOM
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npu 470 HM. DJIEKTPOMArHNUTHbIE BOJHbI HC-
MYCKAIOTCsI BO BCEM CIEKTPe OT raMMa-Jiyyeit
JIO PaJMOBOJIH — Yepe3 PEeHTTEeHOBCKOE, YJIbT-
padmuonerosoe, BuaMMOe u HHbpPaKpacHoe
nanyyennss. OHAKO CTPOEHUE U COCTOSIHUE
voHocepbl ONpe/ieNsIeTCst FIIABHBIM 06pa3oM
PEHTTEHOBCKUM U YJIBTPabHOIETOBBIM U3JY-
yenusimu ConHua.

PenrrenoBckoe nanyyenue GpopMUpyeTcst
B KOPOHE M HOHM3MpPYeT 3eMHYI0 armochepy
IperMyIecTBeHHO Ha BbicoTax 50 u 150 kM
(cou D u E).

YnbrpadmoneToBsle JIy4H HCITYCKAIOTCS XPO-
Mochepoii. OHu CIOCOOCTBYIOT 0OPa30BAHMIO
cnost F 1 B Kakoi-To crenmeHn MOHM3UPYIOT
okuco azora (NO), exBa npeacTaBieHHYIO B
cioe D.

[Tponukasi B 3eMHyI0 aTmMocdepy, yabTpa-
(proneToBOe M PEHTreHOBCKOE WH3JIy4YeHMUsI
HOHM3MPYIOT aTOMbl W MOJIEKYJIBl BO3AyXa
U 1ocTerneHHo norjomatorcs. [To mepe yriny6-
Jienyist B aTMochepy BO3AYX CTAaHOBHTCSI IIJIOT-
Hee U usJyueHne ocsablisieTcst BCe CHUIbHee,
TaK YTO B KOHIIE KOHIIOB MOHN3NPYIOIINE JIY4YH
MCYe3aIoT.

B nonocdepe cion o6pasyroTcsi 10TOMY,
4T0 ynsrpachroNeTOBOE U PEHTTEHOBCKOE W3-
JIyYeHUs! n30UPATENIbHO TIOIJIOIIAIOTCS HEKO-
TOPBIMM ATOMAaMHU U MOJIEKYJIaM¥ (Harpumep,
O, 0,, N,, NO), a cam nporecc HeOANHAKOBO
IPOTEKAET HA PAa3JIMYHbIX BbICOTAX.

ConHeyHblii BeTep

KopnyckynspHoe usnydenue cnabo Biusier
Ha noxocdepy. B Hacrosiniee Bpemst ero npu-
HSITO Ha3bIBATb COJTHEYHBIM BETPOM, TOCKOJIb-
Ky pedb UJET O MOCTOSIHHOM MCTeYeHHH MaTe-
PMH 13 KOPOHBI, TPOMCXOJISIIEM COTJIACHO 3a-
KOHAaM MarHuTornapoarHaMuky. ConHeuHblit
Berep ObLT OOHAPYKEH U U3MEPEH KOCMHUYEC-
KHMMHM JieTaTebHbIMM annapataMu. CKopocTb
U cTenenb TypOyJIEHTHOCTH COJTHEYHOIO BET-
pa 3aBucsit ot aktusHocTH CoJHIA.

TemmnepaTypa COJHEYHOH KOPOHBI COCTAB-
nser 108 K. YacTuisl, cpeay KOTOPbIX 11peob-
JIAAIOT MPOTOHBI (sipa BOXOPOAA), HAXOMAST-
Cs1 3]16Cb B COCTOSTHNM T1JIA3MbI M ABMXKYTCSI CO
cxopoctbio 6osee 600 km/c. JaBnenune raza
B 4pe3BbIYAHHO ropsiueM BellecTBE KOPOHBI
CTOJIb BEJINKO, YTO TsiroteHne ConHIa He cro-
coOHO ero ypaBHOBecHTh. Biaronapst aTomy
BELIECTBO MOCTOSIHHO MCTEKAaeT M3 KOPOHBbI,
noxuaaer CosiHIle M YXOAUT B MEXKIJIAHETHOE
npoctpancTBo. ComHeuHbIi BeTep XapaKTepy-
3yercst cpenHeii ckopoctbio 320 kM/c, moT-
HOCTBIO YaCTHI 5 CM™3 M B OCHOBHOM COCTOMT
u3 Bogoposia npu Temnepatype 104-10° K.

JIBy>keHMe 3apsiKeHHbIX YACTHIL COTHEYHO-
ro BeTpa IOPOXKAAeT MarHNTHOE IoJie, KOTO-
pOe CTAJIKMBAETCSI C MATHUTHBIM I0JIEM JTHEB-
Hoif cropoubl 3eman. [Ipu 3TOM Ha yraieHun
okos10 100 TbIC. KM OT 11eHTpa 3eMyu GOpMu-
pyercst yiapHast BOJIHA, IOX0XKas HA yAAPHYIO
BOJIHY CaMmoJieTa, NMPeoJ0JeBaIoIIero 3ByKo-
BOI1 6apbep. 3aTeM COHeYHbli BETep nonajaa-
€T B NepexXOofHyI0 06JacTh, rae TypOyausu-
pYeTcsi, Iocjle Yero, HaKoHell, OKa3bIBAETCs
B MarHuronayse u obrekaer maruurochepy
3emumn.

UckyccrBenHble CyTHHKM 3eMJIM NO3BO-
JISLIOT U3y4aTh CTPOeHHe 3eMHOI MarHurTocde-
Pbl, IOJIBEP)KEHHON CUIBHOMY BIIMSIHUIO COJI-
HeyHoro Betpa (cM. puc. 2.7).

[TorpaHUYHBIH CIOH MarHUTONAY3bl MEXILY
Tniepexo/iHoi 06acTbio 1 MarHurocepoit 3a-
MeyaTeJieH TeM, YTO B HeM YCTaHaBJIHBAETCSI
paBHOBECHE MEXAY SHeprueil MarHUTHOro
NoJist 3eMJIM M 9Heprueil IBMKEHUsI COJHeY-
Horo Betpa. [loaTomy conneuHblit BeTep 1160
BOBCE He NPOHMKaeT B Maruurocdepy, 1mubo
MOMAJIaeT TYAA TOJBKO B ONpeeIeHHbIX MeC-
Tax ¥ MPH 0COOBIX yCIIOBUSIX.

ConneuHslit BeTep CKMMaeT MarHUTHOE ToJie
3emun co cropobt Connia. C npoTHBOMNONIOK-
HOIf CTOPOHBI JIMHUM TIOJISI BBITSITMBAIOTCS OT
ConHIia B BUfie XBOCTa, TPOCTHPAIOIIETOCS ia-
JIeKo 3a JiyHHYI0 opbuty. Ha ynanenuu okoso
130 ThIC. KM OT LIeHTpa 3eMyin obpasyeTcs rmapa
napaJuleJibHbIX, OJIMHAKOBO MHTEHCHBHBIX, HO
MPOTHBOIOJIOXKHO HAIPABIEHHBIX MarHUTHBIX
11oJ1ei, pa3ie/IeHHbIX HEUTPaJIbHbIM CJIOEM, KO-
TOPbIif OKPY’>KEH CJI0EM IJIa3Mbl COJHEYHOrO
npoucxoxaenns. Ee cocTaisiioT 4acTHIBI
COJIHEYHOTO BETPa, NPOHMKAIOIYE Yepe3 OT-
KPBbITble KOHI[bI XBOCTOB MarHuTocdepst. Ha
HOYHOIT CTOpOHe 3eMJIH CJIOit 11J1a3Mbl Pacipo-
CTpaHsieTcsl BILUIOTh JO 3eMHOH aTMocdepsl
M CJIMBAETCS C Heil B KOJIbIEBOI1 30He — TaK Ha-
3pIBAaEMOM OBaJIe ceBepHoro cusinust. Ho u Ha
JHEBHO# CTOpPOHe 3eMJi COJHeyHasl Mijasma
criocobHa 3arekarb B ee arMocdepy yepes Heid-
TpaJibHble TOYKH ITOrPAHMYHON ODNACTH MEX-
Ny 3aMKHYTBIMM M Pa30OMKHYTBIMM JIMHUSIMH
TIOJISL B MarHUTomnayse.

«HopMmanbHblil» NMOCTOSHHBIH COMHEYHbII
BeTep, UCIyCcKaeMblii criokoinbiM ConHiewm,
MIOUTH He MPENsSTCTBYET PACIHpPOCTPAHEHHIO
KOPOTKHX BOJIH, TIOCKOJIbKY He IPOBOLIUPYeET
KaKux-1u60 ocobbix cobbITHi B MoHochepe.
Hapyuiesusi BOSHMKAIOT JIMIIb TOTAQ, KOTAA
Contie BbIOPACHIBAET JONOIHUTEbHbBIE T10-
TOKHM MaTepuH B pe3yJibraTe NeiCTBMsI Orpe-
JeJieHHbIX LeHTpoB akrtuBHOocTH. O6 3arom
U MOMJET peyb AaJIbLIe.
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CoJHeyHbl€ NISATHA

OnucaHHbIe BbIILIE IPOSIBJIEHUST TPHCYILH CTIO-
koitnomy Coanny. Takoe cocrosiHue BOBCE He
ABJISIETCS. HOPMAJIBHBIM U B JIy4llleM ciiydae
MOXeT OBITh 0XapaKTepPU30BAHO KaK Hempo-
NOJDKUTENbHBINA TIepUOA MUHUMYMa COJIHeY-
Hbix msited. Yaie Bcero NpUXOAUTCA UMETb
IIeJI0 C MOBBILIEHHOM COJHEYHOT aKTUBHOC-
ThIO, HATIPSIMYIO CBSI3aHHOM C BO3HUKHOBEHM-
€M COJIHEYHbIX MSITeH.

IIaTHA NOSIBNISIIOTCS IOOAMHOYKE U IPpyTna-
mu. Bpemst ux )KU3HU onpezensieTcst pa3amepa-
MM 1 COCTABJISIET OT HECKOJIBKMX JHeH 0 MHO-
rux MecsiieB. OOBIYHO MSITHA 3apOXKIAIOTCA
B 30ne Mexay 20° k ceBepy u 20° K 10Ty OT 3K-
Batopa CoJIHIIa 1 ABMKYTCS BMECTe B Bpaiie-
HUEM CBETHJIA. DTO 3HAYUT, YTO NPH HabIIIO-
JIeHUM C 3eMJIM JOJITOXKUBYIIHE ITSITHA OKa3bl-
BAIOTCSI B TOYKE CBOEr0 OOHAPY KEHHS KasK/ble
27 cyTok.

CyuiecTBOBaHHE COJHEYHBIX MSATEH OBLIO
ycrarosyieHo ente 2000 et nasax B Kurae.
[outn 3a 400 ner go nammx aHeit lannneit
Ha6J110/1aJ1 TEMHBIE MISITHA HA COJTHEYHOM JIHC-
ke. IX 4ucno v BpeMsi XKU3HH PerucTpu-
pywotcs BoT yxe Gosee 200 set. ACTPOHOM-
nwobutens I C. HIsabe (H. S. Schwabe) u3
[Jleccay npoaHaM3upoBas AgHHbIE O CONHeY-
HBIX NSITHAX, COOpaHHbIE 32 %0 Jet Habmoze-
Huid, 1 B 1843 r. 3aKI04NJI, YTO OHU MOABJIA-
J0TCS1 C MEpUOAMYHOCTBIO oKoslo 10 seT, oT-
KPbIB T€M CaMbIM IIMKJIMYHOCTb COJIHEYHbIX
nsteH. Braroaapst perysisipHbM HabI0eHU-
AM BCKOpE BBISICHUJIOCH, YTO fieproj Koseba-
HUI YKCTIEHHOCTH TISITEH COCTaBJIsIeT B CPea-
HeM 11 sieT U MOXXET BapbUpPOBaThCS OT 7 JI0
17 net. P. Bossd (R. Wolf), anpextop obcep-
patopuu B Llopuxe, obpaboTas 6osee panHue

Ha6JIIoleHUsl COJIHEYHBIX NsATeH (BILUIOTH 10
1749 r.), onpeaenuy UUKJAbl UX YUCIEHHOC-
TH M OTHeC Hayayso nukyga Ne 1 k ¢espanio
1755 r. (MUHUMYM COJIHEYHBIX IISITEH).
C 3TOoro BpeMeHM BeJeTCSl CYeT IUKJIOB,
HpUYeM KaKAbIN LUK HAYUMHAETCsl C MUHU-
MyMa.

Paau equnoo6pasusi pe3yabraToB HabIo-
JIEHU I IPUHSITO BbIPAXKATh YUCJIEHHOCTh COJI-
HEYHBIX MSTEH UX OTHOCHUTEJIbHBIM YUCTIOM:

R=k(10g+),

rae k — ronpaBoyHblif MHOXKHTENb U3 T1apaj-
nenbubix onpenenennit (k= 1);
& — YHUCJIO TPYIII MSTEH;
f — uncno 060co6IEHHBIX TISTEH.

Aror meroxa 6sin paspaboran Boabdom
B 1849 r., 1 MOTOMY OTHOCUTEJIbHOE YHCJIO
COJIHEYHbIX IsiTeH R Ha3bIBAIOT TaloKe YUCIOM
Bonbda. R, onpenensiercst Kak cpexHee 3Ha-
YyeHUe U3 JBEHA/LATH CpeHeMeCSYHbIX.

B mae 1947 r. oTHOCHTEIBHOE YUCJIO COJI-
HEYHBIX MATEH AOCTHIJIO BenunHbl R = 151,8
(mukn Ne 18), e HabmoznaBureiicss yxe Ha
MPOTSKEHUM COTHH JIET. ITOT MAKCUMYM ObLI
npes3oiizeH B crenyouieM nukie Ne 19, xor-
n1a B centsibpe 1957 r. 6pu10 3abMKCUPOBAHO
pexopaHoe uucso R = 201,3. B unxne Ne 21,
B konue 1979 r., orMeyeH MakcuMyM R = 164.
Jlo cux nop 06bsiCHEHNEe NUKJIMYHOCTH COJI-
HEYHBIX TSITEH He HaiAeHO, la U CaMHM OHH
TasIT HEMAJIO 3arajioK.

Cunrtaercs, YTO MATHA NPEACTABISIOT CO-
6011 BUIMMOE NPOSIBJIEHE MATHUTHBIX TTOJIeH
UCKJIIOYMUTEIbHON MHTEHCUBHOCTH, NPUYEM
CMEKHbIE MATHA JOCTATOYHO YaCTO pasjiuya-
JOTCSL CBOEH IOMIIPHOCTBIO (YHUIIONSIPHbIE
GUIoJIsIpHbIE TT0JIS IISATeH ). MarHuTHbIe NoJs
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XapaKTepU3yTCs HanpsikeHHocThio 0,45 To
(HanpsHKEHHOCTh MATHUTHOTO ITOJIst 3eMJTH CO-
crapnset 0,5 x 10~4 Tu).

Conneynble nsTHa Ha 1200° xonoaHee ok-
pyxamoreit horocdepst ¢ ee Temneparypoit
5670 °C. ConneyHoe MSITHO — 3TO JIMIIb Ma-
JIbII TIPOCTPAHCTBEHHBIH U BpeMeHHO# (par-
MEHT MOUIHOTO LIEHTPa aKTUBHOCTH, 3aJIeraio-
ero noJ ¢orocdepoit ¥ NOTOMy HenOCTYII-
HOTO NMPSIMBIM HAOJTIOAEHNSIM.

[To BHEeUIHMM TpaHMIIAM COJIHEYHOTO MSIT-
Ha (OPMUPYIOTCS TaK Ha3blBaeMble 0OJACTH
(pakesnios, HabIIONAEMbIX B OMNpEHEIEHHBIX
cnexTpaibhbix Junusx. Qakennl cseriee
W, CJIeI0OBATENBHO, FOPsiyee CBOEr0 OKpYyXe-
HHsI, OHU MMEIOT TMTAHTCKYe pa3Mephl U Io-
SIBJISTIOTCSI Kak B ¢porocdepe, Tak U B XPOMO-
cepe.

BuyTtpwu obnacreii ¢akenos B xpomocdepe
4aCTO MPOUCXOMAT BbIOPOCH! (M3BEPIKEHMUS),
BbI3BIBAIOIiE€ BHE3AMHbIE «BO3IOPAHUS» C
ONHOBPEMEHHbIM yBeJaNYeHneM NMOBEPXHOCTH
(bakenos. Takye BbIOPOCHI HA3bIBAIOT BCIIBILI-
kamu. OHH pa3IMYaIOTCs SPKOCTBIO, pa3Mepa-
MM 1 BpeMeHeM XUu3HU. Benbliky pasropaiot-
cs1 32 HECKOJIbKO MMHYT 1 yracaiot 3a 30-60
MMHYT, HO HAOJIIOJAIOTCSI U APYTHe, ropas3ao
60Jiee KOPOTKME WIIH JTHTeNbHbIe. BO3HMKHO-
BEHMe BCIIBILIEK TaKXKe OODbSICHSIETCS MHTEeH-
CUBHBIMM MarHUTHbIMH nosisiMU. CostHeyHble
M3BEPKEHNsT MOPOXKAAIOT 3JIeKTPOMArHUTHbIE
M3JTy4eHMsi BCEX THIIOB, & TP OCOOEHHO KPYII-
HBIX BHIOPOCAX YCHIIMBAETCSI KOPIYCKYJISIpHOE
U3Jy4eHue.

HeobxoauMo 3aMeTHTh, YTO CBETMMOCTD
CounHiia, onpesiesisieMast BULUMbIM M3JTy4eHHU-
eM ¢otocdepsl, He MOJBEP>KEHA 3aMETHOMY
BJIMSTHMIO COJTHEYHOH aKTMBHOCTH U CYMTAET-
CsI TIOCTOSTHHOM.

2.3.2. ConHeyHast akTHBHOCTB ¥ HOHOCepa

Jlaxke 1p¥ MUHUMAJIBHOI COJIHEYHON aKTHB-
HOCTH HaGJII01AETCsI CYyTOYHASE X CE30HHAsI U3-
MEHYMBOCTb MoHocdepsl. Ecayt 651 oHa Oblra
CTPOrO PEryJsipHOI, TO /JIst J11060ro MecTa Ha
3emsie 1 J11060ro CPoOKa MOXKHO GbLI0 GBI CO-
CTaBUTb «PaclMCaHKeE YACTOT» Ha BCE CIIydau
KOPOTKOBOJIHOBOH cBsi3n. OJHAKO CHJIbHAS
HeTpeacKadyeMasi JOJTrOCPOYHAsi M3MEHUYM-
BOCTb COJIHEYHOH aKTMBHOCTH CYLIECTBEHHO
CHMXKAET PeaTn3yeMOCTh 10JJ0OHBIX MPOTHO-
30B. TeM He Mexee ONBITHBIA PaANOTIOOUTENb,
buKCHpyst TeKylIMe YCJIOBUSI PafNOCBSI3N
Y ONMPasiCh Ha pasNMYHble PU3HAKH, CyMeeT
pacro3HaTh GOJIbLIMHCTBO BO3MYILEHMNI HOHO-

cepbl.

CrpoeHue ¥ CBOHCTBa HEBO3MYIIIEHHOMH
HoHocdepbl

JHeprusi CONHEYHOro yJabTpacduoIeTOBOro
U PEHTTEHOBCKOTO M3Jy4eHWi MaKCHMMaJbHa
IIPH BTOP>KEHNH B BEPXHIOIO YaCTh 3eMHOIf aT-
Mocdepsl. OfHAKO TaM BO3AYyX elle KpaiiHe
PaspexeH, U B HeM IPHCYTCTBYET COBCEM MAJIO
MOHM3UPYeMBbIX MoJieKyJt. [To Mepe IpoHMKHO-
BEHMsl U3JydeHusi B atMocQepy CTAaHOBHUTCS
BO3MOKHBIM 00pa3oBaHye BCe OOJIbIIEro Yuc-
112 cBOGOHBIX 3JIEKTPOHOB, [IOCKOJIbKY OHA YII-
JoTHsieTCs1. B TO XKe BpeMst SHEprust U3JTyYeHust
rccsikaeT. B KoHIe KOHIOB GyfieT JOCTHIHYTa
30Ha, I/Ie IVIOTHOCTb MOJIEKYJI ra3a KaK pas Ta-
KOBa, 4TO OCTaBINENCs SHEPTMU M3NYYeHMsT 10
CTaTOYHO [ UX I1OYTH ITOJHON MOHM3ALMH.
ITpu aTom popMupyercst 061aCTb MAKCUMAIIb-
HOIf KOHIIEHTPAIUU CBOOOAHBIX 3JIEKTPOHOB,
Ha3BaHHasl 110 MMeHU yyeHoro Yermena, Brep-
Bbl€ OIMCABIIETO JAHHBIH IPOIECC.

TonmmHa cnost YenmeHa 3aBUCUT OT ABYX
(baKTOPOB: BHICOTHOTO XO/1a [IVIOTHOCTH ATMOC-
bepbl 1 ee CrIOCOGHOCTU OCHAABJNSATH CONHEY-
Hoe usnydyenue. [locnennsisi BBIPAXKAETCS B
TOM, YTO YABTPa(HOJIETOBOE ¥ PEHTTEHOBCKOE
M3JTydeHUs PA3NUYHBIX JJIMH BOJH M3bupa-
TEJIbHO OIJIOIAIOTCS HA PA3HBIX BBICOTAX OII-
peleseHHbIMM aTOMaMM U MOJIeKyJamu (a30-
TOM, KMCJIOPOJOM, BOASIHBIM MAapoM U Ap.).
MHTEHCMBHOCTD COTHEYHOTO U3JTyYeHHSI BIIH-
sIeT He Ha TOJIIMHY CJIOs], @ Ha KOHIIEHTPALHUIO
3J7IEKTPOHOB B HeM. IIpu OTBECHOM majeHHH
nydeil KoHUeHTpauust MmakcumanpHa. C npu-
6mkenieM COJHIA K TOPU30OHTY MOHM3ALMS
IIOCTENEHHO cnabeeT M3-3a MOCTOSIHHOM pe-
KOMOMHAINY 3aPSIKEHHBIX YACTHIL, U B KOHIIE
KOHIIOB MOHM30BAHHBII CJIOH Mcye3aer.

[IpUMHATO BBLAENSTD CJAELYIOUME MOHU3NPO-
BaHHBIE CJIOU:

* caou F:

—teopust Yenmena vnib npubIN3NTEIbHO
obpsicHsIeT IpONCXOXeHNe c10s F,), naxo-
asumerocst He Bbiute 200-400 kM. 3xech
KOHIIEHTPAIMsI 3JIEKTPOHOB MaKCHUMaJsbHa
(OKOJIO MUJIHOHA CBOOOIHBIX YACTUIL Ha
1 cM3), 3TO CaMblit MOHM3UPOBAHHBIHA CJIOI
n3 Bcex. KopoTKoBOIHOBAsI 1asIbHsAS CBA3D
(DX) ocyuiecTBsieTCs raBHbIM 06pasoM
Gnarogapst orpaxeno ot cosi Fy. Benen-
cTBME HEGOMBUIONH CKOPOCTH PEKOMOMHA-
MM OH CYyILIECTBYeT ¥ B HOYHOE BpeMs,
XOTs1 B HECKOJIBKO ocabnerHoM Buze. He-
3azosro 1o Bocxoaa CosHIla KOHLEHTpa-
L[S DNIEKTPOHOB IPOXOJUT Yepe3 MHUHH-
MyM; II0CJIe BOCXOZIa MIOHM3AIMS PacTeT U
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cryctst 1-2 4 gocTHraet CpeHeCy TOYHOro
ypostsi. Jlerom cioit F, Bech sienb mpe6oi-
BaeT Ha BbicoTe 400 KM, 3MMO# U B HOY-
Hble Yachl oH onyckaercst 10 250-300 k.
Croto F, coiicTseH psix aHomasmii. /[HeB-
Hasi aHOMaJIMsi COCTOUT B TOM, YTO MAKCH-
MyM KOHIIEHTDALMH 3JIEKTPOHOB HE OOHA-
PYXHMBAETCSI IPU MaKCUMAJIbHOH BbICOTE
CoJHIa ¥ OSIBJISIETCSI IPEUMYILECTBEHHO
Bckope nocJie nosyaHst. Hounas anomanus
3aKJII0YAETCS B NMPOAOJIKAIOLIEMCST POCTe
MOHM3AIMU B OTCYTCTBHE COJIHEYHOTO M3-
nyuenust. [lonsipuasi anomanusa cnos F,
HabJTIOAETCs B 30HE IOJISIPHOI HOYH, KOT-
J1a COTHEYHOe M3JIy4yeHH e B Te4eHHe T0JITo-
ro Bpemenu orcyrcrByet. Haxowner, ocra-
€TCs HeMOHSATHOM Ce30HHasi aHOMAJIUSI, BbI-
PaXkaroIasiCsi B TOM, YTO KOHIIEHTPALMsI
3JIEKTPOHOB 3UMOIi OKa3bIBaeTcst GoIblIe,
yem neroM. Kpome Toro, Bonpeku oxuza-
HUAM, JETHUH MaKCHMyM MOHW3ALUM Ha-
CTymaer He IIPU MAKCHMAJbHBIX BBICOTAX
CouHia, a BCKOpe MocJjie PaBHOACHCTBUIA,
10 ectb nocne 21 mapra u 23 ceHrtsOps,
KOrZa AeHb ¥ HOUb UMEIOT OJMHAKOBYIO
NPOJOJIKUTENIBHOCTb. Ecu npu paBHO-
nexncteuu CoJiHIe HAXOXUTCST HaJl 9KBaA-
TOPOM, MOHM3ALYSI MAaKCUMaJIbHa HaJ ce-
BEPHBIMH 1 I03KHBIMH Hiporamu. O61acTn
NOBBIIEHHOH KOHIIEHTPALUU 3JIEKTPO-
HOB pa3fieJIeHbl y4aCTKOM MWUHMMAaIbHOM
MOHM3ALMH, TPOCTUPAIOLIUMCS BIOJIb Mar-
HHTHOTO 9KBaropa. Takoe IOOXeHHe Ha-
3bIBAIOT TEOMarHUTHOM aHOMasuel;

—caoti F, ¢bopmupyercst 1muib B TeYyeHUe

ana Ha sbicore 200-280 kM. Jletom on
BCTPEYAETCS Yallle, 4eM 3MMOIt, M OT HUXK-
neii rpannusl cros F, oTaenen o6jacTbio
NOHMKEHHOH KOHIEHTPALMH 3JIEKTPOHOB
(tomumnoit 50 km). Crnoit F; obpasyercs
B COOTBETCTBMHM C Teopueii Yenmena u co-
nepxut e Gomee 400 ThiC. CBOOOXHBIX
anektponos B 1 cm3. DToT cnoil Hexea-

eJIeH Ul pacHpOCTPAHEHHUs] KOPOTKMX
_OJIH, TaK KaK TIOTJIONIeH1e B HeM NpensT-
CTBYET UX POXO3KAeHMIO K cnioto F,. Croit
F, Bcerna conytcrsyer (pOpMHUPOBAHHIO
cniost F,, Tak uTo 06a OHM COCTABJISIOT €U~
HbII KOMILIEKC c1oeB F;

» croti E. MakcyiMyM KOHUEHTPaLMK 3JIEKTPO-
HoB B cnoe E npuxopurcest Ha Beicoty 110-
130 kM. CunTaercst, 4TO OH BO3HMKAET COTJIac-
Ho Teopuu Yenmena (Chapman). IIpu cpen-
Heii KoHuenTpaiy anextporos 100 000 v
MOHM30BaHO TONbKO 0,1% NMPUCYTCTBYIOMMX
atomoB. Ciyoii ¢opmMupyercsl Ha JHEBHOH
cTopoHe 3emJiv; BCKOpe IMoCje BOCXOJa

Cosnnua voHusanust ObICTPO pacTeT, K NOJy-
JIHIO JIOCTMraeT MaKCUMyMa M 3aTeM MeJjieH-
HO CIa/IaeT BILIOTh JI0 3ax0fia cBeTIa. ITocne
3TOr0 MHTEHCHBHAs PEKOMOMHALMS B Teye-
HME Yaca IIPUBOJWT K IIOYTH IIOJIHOMY HCYE3-
HoBenuio caios. iHorza cioit E cymectsyer u
HOYBIO, HO M3-32 OTCYTCTBHSI COJIHEYHOIO M3~
JlyyeHMsT KOHLIEHTPALs HOHOB B HEM Kpaiite
mana. Kpntndeckas yacrora f, ueBHoro ciost
E noury Bceraa nexut B npenenax 2—4 MIt,
NpUYEM OHa TTOBbILIAETCS B IEPHOJ MaKCHMY-
Ma COJTHEYHbIX MSATEH M OHMKAETCS B [IEPHOI
mummnmyma. Criopaamdecknii cioit E (coit E)
TIpeACTaBJsieT cob0il YacToe, HO BeChbMa Hepe-
rynsipHoe sisnerue B nonocdepe. Crpykrypa
ITOrO CJIOSL He SIBJISIETCS CJIOUCTOI 1 bobiIe
noxoxa Ha obnayHocTh. [ToaToMy ero creny-
€T OTHOCHTb K BO3MYIUEHMSIM MOHOC(hEPDI
(cM. pasnen «Boamyuuenyst nonocepst» );
caoti D. Pacnonoxen Ha Boicore 70-90 kM
OT 3eMHOI MOBEPXHOCTU B CPAaBHUTEJIHHO
nnotHo# obsacti atmocdepnl. KonnenTpa-
LMs 9JIEKTPOHOB B HeM Kpaiine Mana (CM.
pHc. 2.2), ¥ TOTOMY 371€Chb MOTYT OTPaXaTh-
Cs1 INILb CaMble JJTMHHBIE BOMHBEL KopoTkue
BOJIHBI IPOXOJISIT CKBO3b CJIOH, HO IIPX 9TOM
MHOT/IA CUJIBHO OCNAbJISIIOTCS], @ B KpaiiHnx
CJy4asiX MOJIHOCTbIO norsomaiorcs. Iloro-
1eH1e 06 paTHO MPOIOPLMOHAIBHO KBa/Ipa-
Ty yactoTsl IloaTomy cnoit D o6p1uno He
npensTcTByeT pacnpocrpaneduio 10-, 15-
1 20-MeTPOBBIX IPOCTPAHCTBEHHBIX BOJIH,
st 40-MeTpOBBIX BOJIH 3aTyXaHHUE€ CTAHO-
BUTCS 3HAYMTEJIbHBIM, 2 GoJiee BCEro cTpa-
natot 80- u 160-merposbie quanazoHsl. Io-
[JIoIEHKEe TeM OoJiblle, YeM MeHblIe yroJ
najeHust BoJHbl Ha caoit D (cM. puc. 2.4)
M 4eM BbIIIIE B HeM KOHIIEHTPALMs JIEKTPO-
soB. [TockonbKy 3TOT Cioit crocoben ¢op-
MMPOBATbCSI JIMIIb MOJ AEHCTBUEM COJIHEY-
HOTO U3JTyYeHUs ¥ IPOLECC PeKOMOHHALIMH
B HEM IIPOTEKaeT 0YeHb OBICTPO, OH UCYe3a-
et nocne 3axona ConHua B TeyeHue He-
ckonbkuX MuHYT. CpaBHUTENBHO Masblif
paauyc aeiicrsust 80- 1 oryacty 40-merpo-
BBIX BOJIH B JTHEBHOE BPeMsi OOBSICHSIETCS HX
3aryxaHueMm B cioe D. OH HUCKONBKO He
CII0COOCTBYET JaIbHEMY PaCcTIpOCTPaHEHUIO
KOPOTKHX BOJIH 32 CYET OTpakeHMH M J0J-
KEH PacCMaTPUBAThCSi KaK YMCTO MOCJIO-
AKIMH CJI0H, IPENsITCTBYIOIMIL- pacpo-
CTpPaHEeHHIO MPOCTPAHCTBEHHBIX BOJIH.

Boamyuenus nonocgepbl

- bonee nnu MexHee BbIpAK€HHbIC BO3MYLIEHHMA

I’IOHOCCbepr TIPOUCXOAAT IMOCTOSAHHO U SABJISI-
IOTCA CIeACTBUEM COJIHEYHOU aKTHBHOCTH,
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TIEPBUYHBIM [IOKa3aTesieM KOTOPOit CIIy>KaT CoJt-
Heunble nsiTHa. CTpoenne noHocdepb! 3aBUCUT
MOYTH UCKJIIOYUTENIBHO OT yJIbTpacHoIeTOBO-
TO U peHTreHoBcKoro nanyyennii Comntua, Taxk
4TO BCIUIECKM ITHUX M3JIyYeHUI BBI3BIBAIOT
B Hell COOTBETCTBYIOIINE BO3MyIliieHHUs1. Takue
BCILJIECKH, KaK JIIOOBIE 3JIEKTPOMArHUTHBIE KO-
nebanusi, paCpOCTPAHSIIOTCS CO CKOPOCTHIO
CBETa M JOCTUAIOT 3eMJIN NPUOIU3UTETHHO
3a 8 MUH.

MHTeHCcHBHbIE BBIOPOCHI 3JIEKTPOMArHUTHO-
TO U3JIy4eHHsT HepeKO COIPOBOXKAAIOTCS U3-
BEPKEHUSIMM COJIHEYHON MaTepyH, TO eCTh
KOPNYCKYJsipHbIM M3nydyeHueM. ITorok yac-
THI IBHXKETCSI HAMHOTO MeJJIeHHee 3JIeKTPO-
MarHMTHBIX BOJIH. B 3aBucHMOCTH OT CBoei
CKOPOCTH 4YaCTHIBI NPUXOASIT B 3EMHYIO aT-
mocdepy 3a Bpemst ot 15 muH 10 40 4 nocne
BbIGpoca. Boamyienust 3a cuet KOpIycKyJIsip-
HOTO M3JIyYeHMUs] IPOUCXOJSIT B CBSI3U C BO3-
MyIIEeHUsIMU OT GoJiee MOLIHOI ysTpaduoe-
TOBOW M PEHTTEHOBCKON pajMallMy, HO C 3a-
ZePKKOM OTHOCHTEJIBHO MOCIEAHNX.

Bue3sanHbie BO3MYyILEHHS HOHOCEPDI

Tax Ha3bIBAIOTCsI JIIOOblE BHE3AIHO BO3HHMKA-
I0I1e BO3MYIIIeHNs noHochepsl, 00YCIIOBIEH-
Hble YCUJIeHVeM yJIbTpadHoeTOBOI U peHTre-
HOBCKOM pazmanuu. Jta pajualusi Norjoma-
eTcsl B MoHOChepe, BHI3bIBAST ZONONHUTENbHYIO
MOHM3ALMIO, OCOOEHHO 3aMeTHYIO B cioe D.
C noBbllIeHNEM KOHIEHTPALMH DJIEKTPOHOB
PacTeT U TMOrJomeH e KOPOTKMX BOJIH B CJIOe.
Kpaiitee nposiBieHre AaHHON 3aBUCHUMOCTH
HaspiBaloT a¢dexkrom Mérens-umHakepa
(MDE) unu 3aMupaHueM KOPOTKUX BOJIH
(3KB). B 1927 r. I. Mérenns (H. Mégel) Briep-
Bble HAOJI0/1a)1 KPaTKOBPEMeHHbIe HapyIIeH s
KOPOTKOBOJIHOBOM najibHeil csiau. B 1935 1.
k. I Anmnpxep (J. H. Dellinger) ormeruu,
4TO TIpeKpaleHne BCEX KOPOTKOBOJHOBBIX ce-
aHCOB CBsI3M COBIAJIO ¢ U3BepxenneM xa Con-
Hite. B aToM ciiyyae KOPOTKOBOJIHOBASI Pajino-
CBs13b Ha JHEBHOI CTOpOHe 3eMJIM NpeKpalia-
ercsi Ha nepuof Aeiictus addexra. OObIaHO
3KB anuTtcsi OT HECKOJNIBKMX MMHYT 10 He-
CKOJIbKHX 4YacoB. B aro Bpemsi ysyuyuiaercs
[IpUEM M YCHJIMBAIOTCS NMOMEXM Ha JJIMHHBIX
BoaHax. Takoe BHe3aNHOe BO3MYyILEHNE HOHO-
cepbl pacCMaTpMBAETCS KAK IepBast peaKIust
aTMocgepbl 3eMiM Ha MOsIBJIEHNE COJTHEYHOM
Berbluku. OGBIYHO AEN0 He JOXOAMT IO HOJ-
HOTO 3aMHpPaHust KOPOTKHUX BOJIH ¥ OTPaHNYM-
BaeTCS TEM, YTO MX IOrJoleHne 6osee Man
MeHee ObICTPO BO3PACTAET, & OTPAKEHMe Majia-
eT, B cuty yero MIIY u fC HEOXXHMJJaHHO yMEHb-
watorcst. HanpoTus, npu nosHoOM pasBUTHH

apdexra 3KB npueMHMK MOXET «OHEMETb»
HACTOJIBKO, YTO NMOKAXKETCS] HEMCIPABHBIM.

Addexr 3KB nabnopaercss daie Bcero
B IIEPUOJl MAKCUMYMa COJTHEYHBIX MSITEH U TOJIb-
KO Ha JIHEBHOM CTOPOHE 3eMJIM.

Honocdepusie 6ypu

Kak ysxe ormeuasnocs B paszese «ConmHeyHslit
BeTep», co cropolsl CosHIa HAa PaCCTOSTHUH,
MHOTO 60JIbIIEM 36 MHOTO PajinyCa, TPOUCXO-
JIUT CJIOKHOE B3aUMOJENCTBUE MarHMTHOIO
noJsisi 3eMJIM M COJHEYHOMH IJIa3Mbl, BbI3bI-
Bamoliee KosebGaHMs TeOMarHUTHOTO IOJIsL.
B Hacrosiiiee BpeMsl Takyie BO3MYIIEHUS pe-
TUCTPUPYIOTCS. MHCTPYMEHTAIBHO U OLIEHH-
BalOTCs MO0 MarHurorpammam. Bemneck (u3-
OBITOK) KOPIYCKYJISIPHOTO U3JIy4YeHUs OTO-
O6pakaeTcss Ha MAarHUTOrpaMMe Kak pe3Koe
u3MeHeHHe reoMarHuTHoro noJs. Takoe co-
O6bITHE HOCUT Ha3BaHWE TeOMArHWUTHOH (MM
MPOCTO MarHUTHOM ) Gypu. VI36bITO4HAs ConHey-
Hasl 171a3Ma, OTKJIOHEHHAast TEOMarHUTHBIM I10-
JieM, Pa3HbIMH ITyTSIMU TIPOHUKAET B aTMocepy
3eMiM U BbI3bIBAET B Hell MOHOCGhEPHDIE OypH.

Bri6poc contedHoM nia3Mbl, COCTOSIIEH U3
MPOTOHOB U 3JIEKTPOHOB, BU3YAJIbHO MPOSIB-
JISIeTCsl KaK MHTEHCUBHAs BCIBIIIKA U JTOCTHU-
raet 3emsu 32 20—40 u. [ToaTomy cumuraercs,
yto yepe3 1-3 aus nocne cunbuoro 3KB cay-
yaercsi uoHochepHas 6ypst. OHa cONpoBoXKAa-
€TCs1 MarHUTHO# Oypeil U AJIMTCst MHOTHE JTHH,
TO ecTb ropaszio nosnbue 3KB.

OCHOBHBIMU TpPHM3HAKaMKU HOHOCEPHOI
Oypu ciiysKar majieHue KpUTHYECKOH YacTOThI
cnost F, M0 TONOBMHBI OT <«HOPMAJIbHOTO>
YPOBHSI ¥ pocT noriomenus B coe D. B nenom
CIIEKTP NPUMEHMMBIX KOPOTKHMX BOJH CHJIBHO
cyaercsi cBepxy (3a cyer mommkenus f) u
cuusy (6naronapsi 6oJsiee CUIBHOMY TMOLJIOLLe-
HUIO, KOTOpOoe ocnabisieT UIMHHOBOJIHOBYIO
4acTh KOPOTKOBOJIHOBOTO Jiuana3oHa). Bo Bpemst
6ypb, Pa3HbIX MO0 UHTEHCUBHOCTH Y AJIMTEIb-
HOCTH, TIPUHUMAEMble KOPOTKOBOJIHOBbIE CHT-
HaJIbl KpaiiHe cs1abbl M 4YacTO CTPAaialoT OT
NnyJabCUPYIOMX 3aTyXaHuit. [Ipy cHIbHBIX
noHocgepHbIX OypsiX 3aMUPAHUE MOKET ObITh
HaCTOJIBKO [JIyGOKMM, YTO JQJIbHsIsI CBSI3b OKa-
3bIBAETCSI HEBO3MOKHOI Cpa3y BO MHOIMX peru-
oHaX. 3acIy’KMBaeT BHUMAHUS TOT (hakT, uTo
HENOCPEACTBEHHO Mepet MOJOOHBIM 3aTyXaHH-
€M JJAJIbHSIST CBSI3b YacTO OCYLIECTBJISIETCS OCO-
Genno ycnewno. Pagrosno6uTesb MOXeT BOC-
TIOJIb30BATHCST ITHM, ECJIH Yepe3 HECKOJIKO JHel
nocne ray6okoro 3KB Gyzner vaiue paborath B
JMANa3oHax JajbHeil KOPOTKOBOJIHOBOI CBSI3H.

Brnsinue nonocgepHbix 6ypb MpoOsIBISET-
Csi M IHeM, M HOYblo. B mepnox Makcumyma
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COJIHEYHBIX IISITEH OHO YCHJIMBAETCS], HO JUIUT-
Cs1 MEHbIIle, HEXEJIH BO BPEMst MUHUMYMA.
HonocdepHble Bo3MylLIeHUs], CBsI3aHHbIE
C FeOMarHUTHBIMHM HAPYIIEHNSIMH, COIIPOBOXK-
J2I0TCsE TOOOUYHBIMU SIBIEHUSIMHU, B TOH MU
MHOIL CTENIeHN BIMSIIONIMMHU Ha PaclpocTpa-
HeHHe KOPOTKMX BOJH. JTO TeM 6osiee crpa-
BEJIMBO, €CJU VoHOCGhepHble BO3MYUIEHHSI
10 CBOEH WHTEHCHBHOCTU NPUOJIMKAIOTCS
K nonochepusim 6ypsim. K takum siBneHusim
OTHOCHUTCSI KMBOINMCHOE CEBEPHOE CHSIHUE,
06BIYHOE HA BBICOKMX FEOMArHWUTHBIX IIMPO-
Tax, HO CPABHMTEJIHHO PEJIKOE HA yMEPEHHBIX.
Ero BbI3bIBAIOT YacTHI[BI C IHEPrUAMHU, OK3-
xumu K 104 5B (anepruio B 1 3B — anexTpon-
BOJIBT — IPUOOPETAET JIEKTPOH, [IPEO0JIeBa-
o pasxocts norednuanos B 1 B). ITona-
aast B noHocdepy, aTH 4acTUubl Giaroxapst
yIApHOM MOHM3AUMMK IMOBBIUIAIOT KOHLEHT-
PalMIO 3JIEKTPOHOB, 3HaYeHUs KOTOPO# Jo-
cruraior 108 cm~3 B6usu cnos E. Tem ca-
MbIM YBEJINYUBAETCS 9JEKTPOIPOBOLHOCTD
MOHU3MPOBAHHBIX 06JIACTEH, U MO BIVISIHU-
€M 3JIeKTPUYECKHUX MoJieil BO3HUKAIOT MOII-
HbI€ CUCTEMBI TOKOB, TTOOOYHBIMY SIBJIEHUSIMH
KOTOPBIX U OOBSICHSIOTCSI CEBEPHbIE CUSTHMUSI.
B oxpecTHOCTSIX CeBepHOro CUsIHMsI, B ce-
BEPHOM PaJMOCHSIHUM, KOPOTKUE BOJIHBI MO-
TyT npereprners o6parHoe paccesiune. Ho ecan
reOMarHuTHOe BO3MYyIleHUe CINIIKOM Besu-
KO, HabJIO/IaeTCsI CUJIBHOE UX 3aTyXaHue B 00-
JIACTSIX TIOTJIOIIEHMUSI, TIPUJICTAIOINX K 30He
ceBepHOTro cusiiust. [Ipu kpaiiHe MOIIHBIX reo-
MarHUTHBIX BO3MYILEHUsIX 00J1aCTH NOTJOLIe-
HHUSI COCOOHBI POCTUPATHCSL 10 YMEPEHHBIX
IIMPOT M CYIECTBEHHO MEIIATh PacrpocTpa-
HEHMIO KOPOTKUX BOJIH B MoHOC(hepe.
CesepHoe paiMocHsiHie CIIy4aeTcst B AHEB-
HOe M HOUHOE BpeMsi, MaKCUMYyM 4YaCTOTHI ero
TNOSIBJIEHUS. TIPUXOAUTCA HA WHTEPBAJBI OT
01.00 10 03.00 1 ot 17.00 xo 19.00 o MecTHO-
My Bpemenu. Yaie Bcero Takue CHstHMsL Obl-
BAIOT BECHOI1 1 ocenbio. Camble HHTEHCHBHbIE
CeBepHbIE CUsIHMSI HAOMIONAIOTCA B TEPUOI
MaKCHMYyMa COJIHEUHBIX MSTEH.
KopoTtkoBosiHoBast cBsi3b Ha 0GpaTHOM pac-
CesTHUH OT CEeBEPHBIX CUSTHUIN He UMeeT 0co60o-
ro 3HAYEHHUs B JESATEJBHOCTH pagronobuTe-
Jeil. B nepuoxbl MMHMMAaNbHON COJNHEYHOIt
aKTMBHOCTU ynoGHee monb3osatbest 10-, 15-
1 otyacti 20-MeTpoBbIMM Auanazonamu. Ho
IUIs1 IpUBep KeHIleB 2-MeTPOBOI1 MOJIOCH Ta-
Kasl CBSI3b — NMOJJIMHHBIIA NMPa3aHuK (CM. pas-
nen 2.4).
IIpu HEoObIYHO MOIIHBIX U3BEPIKEHMSIX HA
CouHlte, Kak NPaBUJIO, BO3HNKAET M3JIy4YeHHue,
cocrosillee MPeHMyIeCTBEHHO M3 NPOTOHOB

n anpda-yacTul (siaep aToMoB ressi). B atom
cJIyyae pedb UIET O ObICTPBIX YaCTUIIAX, KOTO-
pble MPMHAIEXAT K KOCMUYECKMM Jiyuam
1 obnazaloT sueprueii Gonee 10° 5B. 3a Bpems
oT 15 MHH 0 HECKONIBKMX 4ACOB OHM MPOHHU-
KAIOT CKBO3b MOJISIPHblE MAarHUTHBIE IIAMKH
B 3eMHyI0 aTMochepy. [TosTomMy Ha BBICOKHX
FEOMArHUTHBIX UIMPOTAX MPOMCXOAUT UHTEH-
CHBHAsi MOHM3auMs cjos D, 4TO NMpUBOAMT
K CWJIBHOMY TOIJIOIIEHNIO KOPOTKHX BOJIH.
SIBnenus1, cBsi3aHHbIe C MOTJIONIEHMEM B MO-
JISIPHBIX LIANKaX, OObIYHO ANATCA 2-3 aHsd,
pexe — no 10 aHeii.

Crnopannueckuit cnoit E (cnoit E) cymre-
CTBEHHO OTJIMYAeTCsi OT OCTAJIbHBIX CJIOEB
noHochepbl CBOEH IPOTSIKEHHOCTBIO M MTPOSIB-
JIEHVSIMA. DTH CJION Pa3pO3HEHHBI Ha BBICOTE
cyost E, ¥ noaToMy ero BbIAENSIOT CPeH Apy-
I'MX, Ha3biBasl criopaanyeckum cioem E wmm —
kpatko — cnoeM E.. Jlanru (Dungey) u Yaiir-
xen (Whitehead) aBbiaBuHY M TEOPHIO CABHU-
FOBBIX BETPOB, YACTHYHO OOBSICHSIIONIYIO BO3-
HUKHOBEHHE JaHHOTO CJIOSL.

Bprmre cost D Ha paccrosiium okoso 90 kM
HA/ 3eMHOI NMOBEPXHOCTHIO AYIOT CHJIbHBIE
BeTpbl. VIX cKOpOCTh M BapHalMu HanpasJie-
HUST IOCTUTAIOT MaKCUMyMa Ha BbicoTe 95 KM.
31eCh CMEHSIIOTCSL yparaHsl, HAYIIME Ha CMeX-
HBIX BBICOTAX TO C 3amaja, To ¢ cesepa. Ilpu-
4MHA B TOM, 4TO B obs1actu E peificTByioT npo-
Heccol nepenoca pasHoit npupoast. Ha 25%
OHH 06YCJIOBJIEHBI PETYJISIPHBIMU TIPUJIMBHBI-
MH BeTPaMM U Ha 75% — HeperyJsipHbIMU rpa-
BUTALMOHHBIMU BoJHaMH. CusibHble BETpBI
Pa3HbIX HANpaBJieHWii, e[Ba OTCTOsIINE APYT
OT Apyra Mo BbICOTE, NOPOXKAAIOT BEPTUKAIIb-
Hble CABUTH B NOJIe CKOpoCcTH BeTpa. IToatomy
VIMEIOIIMECS] TaM MOHBI U 3JIEKTPOHBI KaK Gbl
cobupatoTcst B 06J1aKa C NOBBILIEHHBIM COJIEP-
JKAHHWEM 32PsKEHHBIX 4acTHI. JTH TOHKHe,
CUJIBHO MOHM3HpOBaHHble cnou E  cocroar
TIPENMYIIECTBEHHO U3 JOJITOXKUBYIIMX NOHOB
METaJLJIOB U 37ieKTPOHOB. IOHBI MeTas10B Mo-
CTaBJSIIOTCSI CrOPAIOLIMMY 3/1eCh METEOpUTa-
MH (cM. paszent «OTpakeHUs OT METEOPHTHBIX
CIIEIOB» ).

Tunuunerit cnoit E neontoponen. B cpasin-
TeJbHO PaBHOMEPHOE pacnpejiesieHne NOHOB
BKpaIIEHbl CIYCTKH TIJIa3Mbl, MeJIKHE TOJIst
COKATOIA 1171a3Mbl MJIM T1J1a3MBI C CUJIBHO KoJieh-
JHOIIMMCSL TIOKa3aTesieM NpesioMJIeHHUSI.

H3-3a cBOETO CHCTEMATHYECKOrO MOrpysxe-
nus B 6osiee MIOTHbIE CI0M BO3AYyXa cion E
3aBMXPSIIOTCSL BCJEACTBYE TYpOYJIEHTHOCTH
3THX CJIOEB U B KOHIIE KOHIIOB HCYE3aI0T.

Ce3onHble 1 CyTOYHbIE BAPUALIMH BO3HMKHO-
BCHHs crioeB E onpenensiorces yCToituuBbMHU
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MOJISIMU 3JIEKTPUYECKOI nosisipu3anuu. B 3a-
BUCHMOCTH OT reorpaduueckoii 1MpOTHI
MOXKHO BBIIEJIUTH [IBE UX.OCHOBHbIE (DOPMBIL

ITepBast o6pa3dyercst B 06J1aCTH CEBEPHBIX
CUSIHM, 2 TaK)Ke Ha OTHENbHbIX reOMarHuT-
HBIX UIMPOTaX K CEBEpPY W 10Ty OT Hee. JTy
¢dopmy naswiBaloT cnoem E ceBepnoro cu-
ssHust. OHa KOppesMpyeT C reOMarHUTHBIMU
BO3MYIIEHMSIMM M CEBEPHBIMM CHSTHUSIMM.
Yem MolIIHee reOMarHUTHOE BO3MYILEHHE, TEM
Janblile K 3KBATOPY cMelaercs cnoit E  cepep-
Horo cusiiusi. OH MHTEHCHBEH U [IepeKpbIBAeT
BCE BbILLEJIEXKAIIINE CIOMU.

Ha ymepennbix muporax ciou E Boznmka-
IOT KpaiiHe HeperyJisipHO, OTPAHNYEHBI B MPO-
CTPaHCTBE U HANMOMMHAIOT 06JIaKa MOBbILIEH-
HOM KOHIIEHTPAIM JIEKTPOHOB Ha BBICOTE
100-130 kM. ITopo6HO OOBIYHBIM OOJAKaM,
OHM BeCbMa Pa3HOOOPa3HBI U MEPEMEHYMBDI
10 BeJIMUMHE, XapaKTepy ABMXKEHMsI, CKOPOC-
TH ¥ KOHUEHTPAIlM¥ MOHU3OBAHHBIX YACTHIL
BbLIO yCTaHOB/IEHO, YTO HA YMEPEHHBIX IINPOTAX
OHY JBWIKYTCsI TIPENMYILECTBEHHO K 9KBATOPY.
B xone nanpHelmmx HabMIONEHWI BbISICHN-
JIOCh, YTO TaKye obsiaka 06pa3yloTcst IPenMy-
[IECTBEHHO B JIETHME MecsIibl (C Masi [0 CeH-
Ts0pb), UX MOsIBJIeHHEe Haubosiee BEPOSITHO
B MIOHE-UIOJIe M B KOHIIe rofia. st cyTouHoro
X0/Ia XapaKTePHO BO3pacTaHHe NX KOJMYECTBA
C IIPEANONyIEHHOrO IO NpeJiBeYyepHero nepu-
onoB (¢ 10.00 xo 19.00 o mecTHOMy Bpeme-
HH) C MAKCMMYMOM BCKOpe I0CJie MTOJYIHS.
[To-BuaMMOMY, CBSI3M MEXIy COJIHEYHON aK-
TUBHOCTBIO U NosBnennem obnakos E_ ne cy-
I[ECTBYET.

Jnyna «CKavyKoB» IPK OTPaXKEHUAX OT cniost E
nocturaer 2300 kM. BbIBAIOT 1 MHOTOCKAYKO-
Bble oTpaxkenusi. [Ipu kpaiine mManbIx 3Haye-
HUSIX KPUTHYECKUX yacToT, korga KB auana-
30H ISt IAJIbHEN CBSI3U «HEMEET», B olpele-
JIEHHBIX PErMoHax YAAeTCsi YCTAHaBJIMBATD
CBSI3b Ha CPaBHUTEJIbHO HeGonbLInX (MOpsij-
ka 500 kM) nuctaniysx. MIx Ha3bIBalOT KOPOT-
KUMHU CKauKaMH M OOBSACHSIIOT OTPAKEHUSIMU
ot o6makos E_. IIpu nckounTenbHo CUNbHOM
HOHM3AIMH, HabMoAaoIIeiics Kpaiite peako,
TaKye OTPKEHMS] BOSMOXKHBI U B 2-METPOBOM
ananazone. OTpaxenusmu ot caoes Eg yac-
THYHO 0OYCJIOBJIEH TAKKe CBEPXAABHUIL TPU-
€M TEeJIEBU3MOHHBIX Tepejay, 0COOEHHO Ha
MIepBOM KaHaJe.

O6parHoe paccesinue

[Tocsie oTpaxkenusi ot noHocdepsl 1 MepBo-
r0 CONPUKOCHOBEHMS C IPYHTOM (IIEPBOTrO
CKayKa) JMLIb OYEeHb MaJsias 4aCTb S9HEPruU
pacceuBaeTcst 0OpaTHO M, OTPA3UBUINCH OT

noHocdepsl, BO3BPAILAECTCS B UCXOAHYIO TOY-
Ky. Ha o6paTHOM paccesinny B pejiesniax Mep-
TBOI1 30HBI BO3MO€EH, HAlIpUMep, IpHeM LIu-
POKOBeIaTeIbHOI KOPOTKOBOJIHOBOH Pavo-
CTaHIUN.

2.3.3. PacnpocrpaHeHue BOJH

mo6urensckux KB quanasoHos

Pajviomoburesb He UMeeT BO3MOKHOCTH OII-
penessiTb COCTOsIHME HOHOC(EDPBI, XOTsI ITO —
pettaonuii GaKTop AaJBbHEr0 pacrnpocTpaHe-
HUSI KOPOTKMX BOJIH. OH Takxe He B COCTOS-
HUM BBIOMPATDH YACTOTHI, ONTHMAJIbHBIE IS
nepeadu, Tak KaK MPHUBSI3aH K JIIOOUTENbC-
KnM auanasonam. IlocrosiHuble HabMOAEHHS
B COYETAaHMM CO 3HAHMEM MEXaHM3Ma PacIpo-
CTPaHEHUsI PAZIMOBOJIH TOMOTAIOT [OHSTD, Ka-
KHUE yCJIOBHUSI CBsI3U QOECTIEYNT OTIpeieIeHHbIi
KB xnanasoH B TOT MJIM MHOI MOMEHT Bpe-
MeHH. JlonrocpoyHsle NPOrHO3bI M NpPaBHIIA
0JIb30BAHUST JIIOOUTEIBCKUMU JNANA30HaMU
He 3aMEHSIOT TaKyIO NPAaKTHKY, IOCKOJbKY
MCXOJSIT U3 NIPEACTABJIEHUIT O «<HOPMATBHOI»,
CpPaBHUTEJIBHO CIOKOITHOI noHocdepe u mno-
TOMY CTPaJIaloT HEKOTOPOIi HeoIpeeseHHOC-
TBIO M3-32 HelPepPbIBHO MeHstiolelicst coney-
HOIf aKTUBHOCTH.

Pacnpocrpanenue B 160-meTpoBoM
NO6GMTEIBCKOM AHana3oHe

CornacHo MeXIyHapOAHBIM COIJIALIEHMSIM,
160-meTpoBbIit AMana30H 3aHUMaeT 4aCTOThI
or 1800 xo 2000 xIt. ITourn BCce cTpaHbl
MOJIb3YIOTCS IPABOM TPEJOCTABJSITh PajiHo-
JIOOMTENSIM JIMIb ONpeJesieHHble yYaCTKH
B INpefeJiaXx 9TOH IOJIOCH, MPHYeM KaKaas
CTpaHa JieJ1aeT 3To no-cBoeMy. O THAKO MOXXHO
paccuuThiBaTh Ha y4yactok 1810-1850 kI,
KOTOPBII MPAaKTHYECKU BCErAA OTAAIOT JIOOU-
TeJISIM.

Y paccMaTpMBaeMOro AMana3oHa ecTb CBOU
nounraresn. [IocKonbKy OH NPUMEHUM IS
JaJIbHEll CBSI3U JIMLIb B HOYHOE BPeMsi, Paito-
JOOUTE N IIPO3BAJIH €0 «COBUHOM MOJIOCOM».

3a MCKJIIoYeHHeM HOYHOTO BpeMeHH 3MMOii
B II€PHOJL MUHMMYMA COJTHEYHOH aKTUBHOCTH
160-MeTpoBasi mosioca BCerja JEXKHUT HIDKe
IPaHNYHOIl 4yacTOThl. 3aTyxaHue B cjoe D
BeCbMa 3HAYMTEJIBHO, TAK YTO HA NIPOTSKEHUH
CYTOK CBsi3b BO3MOXKHA TOJIbKO B IIpefesiax
JAJIBHOCTH JIEeHCTBYSI ITOBEPXHOCTHBIX BOJIH.
Bsicok 1 ypoBeHb aTMOC(hEpPHBIX TOMEX.

B HOYHOE BpeMsi 10CTYIIeH painooOMeH Ha
GoJsiee IUIMHHBIX TPaccax, IpUYeM HAUIyy-
IIMe YCJIOBMSI JaJbHEro paclpoCTpPaHeHUs
KB cnenyer oxuaars 3umoit. B HopMasnbHoit
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CUTYAalMX HET MEPTBBIX 30H. B nauHoii nono-
C€ PaIMOBOJIHBI PACIIPOCTPAHAOTCA BO MHO-
TOM TaK €, KaK 1 B COCEHEM CPEIHEBOJIHO-
BOM JMalla30HeE.

Pacnpocrpanenue B 80-meTpoBOoM
JOGUTENHCKOM HANIa30HE

B nHeBHOe BpeMsi CBsi3b YCTaHABIMBAETCSI
JIMIIb HA CPABHUTENIBHO KOPOTKUX PACCTOSTHU-
X, TaKk Kak 80-MeTpoBble BOJIHBI CUJIBHO TIO-
romanTes croem D. 3umoit paauyc nei-
CTBMSI HECKOJIBKO 6OJIbIIE, YEM JIETOM, U JIOXO-
T 1o 400 kM.

3aTyxaHue yMeHbUIAeTCsI M AAJbHOCTD pac-
TET 10 Mepe ncye3HoBeHys cnosi D nocse 3a-
xona Conxua. B HouHble yackl paguyc eii-
cTBUst MoxkeT npeBbimath 1000 kM, ecnu He
MEUIAIOT COCEHNE CTAHIMH B «TYCTOHACEJIEH-
HOM» JMana3oHe W CUJibHble aTMochepHbie
IIOMEXM B JIETHEE BpPeMsl.

B npenpaccBeTHble Yachl U paHHUM YTPOM
3UMOIA, OCOGEHHO B IEPHOJIBI MUHUMYyMa COJI-
HEUHBIX IISITEH, 4YaCTO YAAETCSI OCYIIECTBIISATh
MEXKOHTHHEHTaJIbHBIH paanoobmeH. Bnaro-
napsi o6pasyioIMMCs TP 3TOM MEPTBBIM 30-
HaM C AJMHOIt ckauka okono 1000 kM eBpo-
nefickye CTaHIMM MeIAIoT IPUEMy JIMIIb
B Npejenax JaJdbHOCTH JEHCTBUS CBOMX MO-
BEPXHOCTHBIX BOJIH.

Pacnpocrpanenue B 40-meTpoBoM
MOGHUTETHCKOM AHaNa30He

3zech Bce elle BEJIMKO 3aTyxaHue B cjoe D
JIHEeM, OTHAKO JaXKe B 3TO BPeMsl yKe JOCTH-
JKHMa JaJbHOCTb PACIPOCTPAHEHMsT BOJH 1O
1000 xM, a 1pu GAATONPUSITHBIX YCIOBUSIX —
1o 2000 xm. InuHa MepTBOiT 30HBI JHEM CO-
craBasiet 100 km.

B03MOXKHOCTh MEXKOHTHHEHTAJIBHOTO pa-
JMooOMeHa CyLIeCTBYET [JIaBHbIM 00pa3oM
B I1€PHOJbI MHHMMYMA COJIHEYHBIX TSITEH,
Yalule B ITO3/AHEE ITOCJICIIOJIYAEHHOE BpeMs, OJ1-
HaKO €10 TPYAHO BOCMOJIb30BATHCSI 3-32 IIOMEX
oT coceaHnx cranimii. [To HoyaM, 1 0cobeHHO
3MMHHUMM BeuepaMM, BO3PACTaeT JUIMHA CKay-
koB. Ee MakCHUMyM NPUXOAUTCS HA MOJHOYb.
[Tockonbky B 3TO Bpems EBpona nHaxommrcst
B MEPTBOI 30HE, YAAETCS YCTAHABJIMBATD pa-
JIMOCBA3b 6€3 MoMeX CO BCeMHM KOHTMHEHTaMH.
HauMenbliee 3aTyxanue 1 Hanbosblasi Aajb-
HOCTBb CBSI3W PEIM3YIOTCST, KOTIA PAIIOCUTHA
PacrpoCTpaHsIeTCs B IpeJiesiax HOYHOM CTOPO-
Hbl 3eMJIH, TJle HEeT norJomamniero cios D.

ATMocdepHble TOMeXH 371eCb MeHblIIe, YeM
B 80-MeTpOBOIi MoJioCe, OHAKO OHM CIIOCOO-
1Ll CEPhE3HO OrPaHUYMBATH BO3MOKHOCTH pPa-
;u1000MeHa B JICTHHI Nepuo.

Pacnpocrpanenue B 30-mMeTpoBOM
JOOHUTEILCKOM HANa30He

Bcemupnasi koHdepeHIMsI M0 PagMOCBSI3H
1 ssnBapst 1982 r. BHOBb OTBEJIA ITOT AMANA30H
paanonwoburensim. CTpaHaM MpefocTaBiIeHo
IIPaBO PACIOPSDKATBHCSI MM 110 CBOEMY yCMOT-
pernio. IToCKONbKY 1IMPHHA MTOJIOCH! COCTAB-
nsier Bcero 50 kI 1 oHa JOJKHA 3KCIUTya-
THPOBATHCSI COBMECTHO C MHBIMHU CIyX06aMu
PannocBsiay, B GONBUIMHCTBE CTPAH ee WUC-
MOJIB3YIOT B TeserpaHOM pexume.

IMoaxonsiiuas 1Jist CBsSI3N AHEM M HOYbIO, 3Ta
NI0JI0Ca COYeTaeT MHOTUe mpenmyiecTsa 20-
U 40-MeTpOBBIX AMANa30HOB. B nepuozs! cia-
60i1 conHeyHoll akTusHoCTH, Korga 10-, 12-
M 0T4aCTH 15-MeTPOBBIMH MOJIOCAMU JAJIbHEH
CBSI3M 110JIb30BATHCSI HEBO3MOXKHO, OHA CIO-
COOHa MX 3aMEHUTb.

JlasIpHIOI0 PAZIMOCBSI3b YAAETCsT OCYIIECTB-
JSTh B II060E BPEMS TOfla M CYTOK, AHEBHOE
3aTyxaHye 32 cyeT cJosi D oTHOCUTENBbHO He-
BEJIVIKO.

PacnpocrpaHenue B 20-MeTpoBOM
JIOOUTENILCKOM AMaNa30He

ITOT IMANa30H TPAAMLIMOHHO NPEJOCTABIISIETCS]
PaIMONIOOUTENSM st aJibHeid cBsizu. Kpyriibsie
CYTKM NPAaKTHMYeCKH B Joboe Bpemst roxa 20-
METpOBasI I10J10C2 MPUTOHA JUISI CBSI3H C APYTHU-
MU KOHTHHeHTaMH. VICKioueHye CoCTaBstioT
IepMObI MUHUMYMA COJTHEUHbIX TISITEH, KOraa
OHA «OTKPbITa» JIMLIb THEM U B CyMEPKH.

ITouTtH BCerna umeeTcst MepTBasi 30Ha, JJH-
Ha cKauka B koropoii cocrasisier 1000 kM B
JTHY MMHUMAaJIbHOI COJIHEYHOI akTMBHOCTH. B
1epHOJi MAKCHMYMa COJTHEYHBIX ITSITeH CKauOK
cokpamaercsi 10 400 kM u MeHee. B serHue
MecsiIbI MepTBasi 30Ha nHorxa orcyrcrByert. C
HACTYIJIEHHEM CyMepeK OHa ObICTPO pacliu-
psercs, U AJIMHA CKavyKa MOXeT AOCTHraTb
4000 xM. OcobeHHO 61aronpHsITHbIE YCIOBUSE
CKJIQJBIBAIOTCsI, €CJIM 4aCTh TPACCHl Pafno-
CBSI3Y IPUXOAUTCS HA HOUHYIO CTOPOHY 3eMJIH.

Hcnonb3oBanmne 20-MeTpoBOro Avana3oHa
JUIsT PAINOCBSI3N B 1pesiesiax EBpornbl orpanu-
YeHO MePHOJIOM MAKCHMYMa COJIHEYHBIX I1si-
TEH B JieTHee BpeMsi. ATMOC(hepHble TTOMeXH
[OYTH MOJIHOCTBIO OTCYTCTBYIOT.

Pacnpocrpanenue B 17-MeTpoBoM
JIOGUTETBCKOM JMANa30He

[To pemeHuio BcemMpHOil KoHpepeHUMN mo
paauocss3u 1 ssuBapst 1982 r. 17-merpoBast no-
JIOCA CHOBA OT/aHa pajMomobuTesam. Pexum
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SKCILIyaTallui BBIOMPAETCsT KaXA0i CTPaHOM
TI0 CBOEMY YCMOTPEHHUIO. DTO TUIIUYHbIN Ana-
Ma30H JajIbHel CBA3Y, CUJIbHO MOJABEPXKEHHBbII
BJIMSAHUIO UKJIMYHOCTH COJIHEYHOI aKTHBHO-
cti. O6BIYHO CBA3D C JT0OBIMU KOHTHHEHTaMHU
BO3MOXHa B JHEBHOE BpeMsl. YCJIOBMsS pac-
NPOCTPaHEHUs] aHAJIOTHYHBI YCJIOBHAM B 15-
MeTPOBOM JIMaNa3oHe.

B mepuos MakCHMyMa COJIHEYHBIX NATEH
3TOT AMANA30H IPUMEHUM NPAKTHYECKH KpyT-
JIble CYTKH, a B IepUOJi MMHUMYMa — TOJIbKO
nHeM. ATMocepHbIe TOMeXH 04eHb PeJKH.

PacnpocTpanenue B 15-MeTpoBOM
MOOHUTENBCKOM AMANa30He

YcnoBus pacnpoCTpaHeHHs BOJIH CUJIbHO 3aBH-
CAT OT UMKJIMYHOCTH COJTHEYHOU aKTUBHOCTH.

B nepuoabl MakCHMyMa /11alia3oH MOYTH Bee-,

r7ia IPUro/ieH A7 fasbHel casu. Beneacrsue
c1aboro 3aTyXaHMsl Y/AeTCsl yCTAaHABJIMBATh
CBA3b Ha OYeHb JUIMHHBIX TPaccax MpHU MaJoii
MOLIHOCTH [lepeiaTyrKa. B neproab MUHUMY-
Ma COJIHEYHBIX MSATEH MOJIOCa NMPUMEHHMa B
JIy4IlIeM CJTy4ae B JIETHHE MeCSI(bl IHEM U Tpe-
UMYIIECTBEHHO Ha KOPOTKO€ BpeMs; HOYBIO
JajibHsIsl CBSI3b CTAHOBUTCS HEBO3MOXKHOH,
a 3MMOM I0JI0Ca 3aKphiTa KPYIJIble CYTKH.

WHorza ciyyaioTcst OTPaKeHusl OT Cropa-
anyeckoro cnost E, 4To Mo3BoOJIAET yCTaHO-
BUTb CBsA3b Ha Tpaccax AauHOoit 10 2000 kM.
AtmocdepHsle momexy B 15-MeTpoBoii noso-
ce He BJIMSIOT Ha paboTy.

Pacnpocrpanenne B 12-MeTpoBOM
OOUTETHCKOM JHANa30He

ITOT AMana3oH Take 6bl1 3aHOBO IpPeAoC-
TaBJieH paauosobuTensm BcemupHoit KoH-
depenuneit no paanocsssu 1 stuBapa 1982 r.
1 3KCIUIyaTHPYETCsl B peXKHMe, KOTOPbIi ompe-
ZeJIs1eTC MECTHBIMU BJacTsIMU. Takou «aHeB-
HOM» ZIMana30H JiajibHell CBSA3U CXO/IEH I10 CBO-
UM 3KCIJIyaTallMOHHBIM XapaKTePUCTHKaM
¢ 10-MeTpoBBIM: OH B GOJIBIION CTeNeHH MoJ-
Bep)KEeH BJIMSIHUIO COJIHEYHOH aKTMBHOCTH.
VckoyeHre CoCTaBIsIOT JMIIb painoobMe-
HBI Ha CNOPaJIMYeCcKuX cnosax E, Bo3aMoxHbIe
B J1060€ BpeMsl.

B nepuoabl MakCHMyMa COJIHEYHBIX MATEH
JMana3oH oueHb yao0eH nHeM (a Hepeako U
PaHHUM BEYEpPOM) JJIs1 YCTAaHOBJIEHUs Aajib-
Heli cBA3U co Bcemu KoHTuHeHTaMu. IIpu oc-
nabJIeHUU COJIHEYHOU aKTHUBHOCTH YCJIOBUS
JlajibHeil CBSI3M yXYAIIAIOTCS, ¥ OHA OKa3blBa-
€TCs1 OCYLeCTBUMOIi JIMIIb Ha KOPOTKOE Bpe-
Ms B MEpBble MOCJIENOIyAeHHbIe Yachl. B ne-
pHOABl MMUHUMYMA COJIHEYHBIX NATEH MEX-
KOHTHHEHTAJbHbI OOMEH HEBO3MOXKEH.

PacnpocrpaHnenue B 10-MeTpoBOM
MOOMTENBCKOM AHana3oHe

Jlnana3oH NOAXOAUT ISl CBSI3M HA OTPaXKEHU-
sIX POCTPAHCTBEHHBIX BOJIH TOJIBKO B II€PUO-
ZIbl CUJIBHOM COJIHEYHOH aKTMBHOCTH, KOT/a
B JIHEBHBIE YaChl Y/Ia€TCs1 yCTAaHABJIMBATh Jajlb-
HIOIO CB#A3b Jla’ke MPH MaJIO} MOILHOCTH Iepe-
naryuka. [Ipu 3TOM MepTBasi 30Ha JOCTUTAET
4000 kM. BostHbI 10JIKHBI paclipoOCTPAHATHCS
Ha JiHeBHOM cTopoHe 3emiu. VMHaye rosops,
NpY NOJb30BAaHUM JAHHON IOJIOCON YTPOM
CBSI3b YCTAHABJIMBAETCS JIyyllle BCEro CO CTaH-
uuamu Jlanbaero Bocroka. IIpu MakcuMarb-
HOM COJIHEYHOU aKTMBHOCTH JIETOM AHana3oH
I03BOJISIET MOJAEPXKUBATH CBSA3b BILUIOTD JI0 M0~
3/Hero Beyepa. XapaKTepHa O4YeHb CHUJIbHas
3aBHCHMOCTb OT COJTHEYHOTO IIMKJIA.

B mepuoasl MUHUMyMa COJIHEYHBIX NATEH
10-meTpoBast 10J10Cca MOJHOCTbIO HEMPUTOAHA
JLJIA AasibHel cBA3U. JIMb OTpaXkeHus Ha CIIo-
panuyeckux cnoax E; MHOTa Mo3BOAIOT yc-
TaHaBJMBAaTh HEMPOAOJDKUTENbHYIO CBA3b Ha
Tpaccax cpefiHeil MpOTSKEHHOCTH.

2.4. Pacnpocrpanenue

METPOBbIX BOJH

MeTpoBble BOJHBI 3aHUMAIOT YYaCTOK 3JI€KT-
poMarHuTHbIX Kosiebanuii ot 10 10 1 M, yTo co-
otsercTByeT uHTepBaty dacrorT 30-300 MIi.
MexayHapoiiHbiM 0003HauYeHHEeM METPOBBIX
BoaH cayxut cokpamerne VHF (Very High
Frequency), poccuiickum — YKB (yabrpaxo-
porkue BosHbl) wi OBY (oyeHb BbicOKHE Ya-
crotbl). Ilo MexayHapOAHO! HOMEHKJAType
JIMaNa30HOB YaCcTOT U BOJIH 3TOMY AManas3oHy
MPUCBOEH HoMep 8.

Pacnpocrpanenne Y KB npoucxoaur o 3a-
KOHaM, OJIM3KUM K 3aKOHaM reoMeTPHYeCKOi
ontuku. [Toaromy ¥ KB yacTo Ha3bIBaloT KBa-
3MONTUYECKMMH (CBETONOJOOHBIMU) BOJIHA-
mu. OIHAKO NHIIb IeLIMMETPOBBIE, CAHTHMET-
POBBIE U MIJIMMETPOBBIE BOJIHBI TPABOMEPHO
Ha3bIBaTh KBa3HONMTHYECKUMH, TOT/1a KaK MeT-
POBBIH AMAaNa30H B CBOEH JJIMHHOBOJHOBOIM
YaCTH ABJAETCS NEPEXOHOI 061aCThIO K CBe-
TONOAOGHBIM BOJIHAM.

2.4.1. Ksasuonruyeckoe
pacnpocrpaHeHHe BOJIH

B o6aactu YKB paauonoburenio Haunbo-
Jiee moJjie3eH 2-MeTpoBblit quanazoH (144-
146 MTIu). Kak npaBuso, B 3TOM 4acTOTHOM






