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YTO TAKOE PAOVNOBOIJIHbI

=  PaAnOBO/IHbI — 3TO 3/1eKTPOMArHUTHbIE KONebaHUs, pacnpoCTpaHsoLmecs B
MPOCTPAHCTBE CO CKOPOCTbIO CBeTa (300 000 KM/cek). KcTaTu cBeT Takxe
OTHOCUTCS K 3/1eEKTPOMArHUTHBLIM BOJIHAM, YTO U ONpeAensieT X BECbMa CXOXMe
CBOMCTBA (OTpaXKeHue, NpesioMIeHne, 3aTyXaHue 1 T.M.).

= PajnoBO/IHbI NepeHOCAT Yepes NPOCTPAHCTBO SHEPTUIO, U3/TYHAEMYIO
reHepaTOpPOM 3/1eKTPOMArHUTHbIX KonebaHnn. A poxaatoTCs OHM NPU U3MEHEHUN
3/1eKTPUYECKOro NOAs, HaNnpuUMep, KOr4a Yepes NpoBOAHMK NPOXOANT
NepeMeHHbIN 3/1eKTPUYECKNN TOK MM KOTAQ Yepe3 NPOCTPaHCTBO MPOCKAKMBAIOT
NCKPbI, T.e. psg 6bICTPO CaeayOWMX APYT 3@ APYroM MMMY/1bCOB TOKA.

= 3Has, YTO CKOPOCTb ABMXEHWS 31€KTPOMArHUTHBIX BOJIH PaBHA CKOPOCTU CBETAQ,
MOXHO OMpesenTb PAaCCTOSHUE MeX Y TOUKAMU NMPOCTPAHCTBY, rae
aneKTpuyeckoe (Mam MarHMTHoOe) NoJsie HaXOAMTCA B O4MHaKoBoW dpase. 3T0
paccTosiHMe Ha3blBaeTCa AJIMHOW BOHbI. [lIHa BOHbI (B MeTpax)
paccumTbiBaeTcs No popmyne:




UTO Takoe paanOoBOIHbLI

= ELlle 04HMM No/Ie3HbIM CBOMCTBOM 3/1EKTPOMArHUTHBIX BOH (BNPOYEM, KaK MU BCAKUX 4 pYrux
BO.”H) ABAAeTCA UX CI'IOC06HOCTb Or|/|6aTb TeJla Ha CBOeM nyTwn. Ho 3T0O BO3MOXHO /1MLWb B TOM
c/lyyae, KOrJa pasmepbl Te/la MeHbLLE, YeM AAMHA BOJIHbI, MM CPaBHUMBI C Hell. Hanpumep,
4TO6bI 0O6HAPYXMUTH CAMOAET, A/IMHA PaAVMOBO/HbI 10KATOPa A0/KHA ObITh MEHbLLE ero
reomMeTpuyeckmx pasmepos (MeHee 10 M). Ecam xe Teno 60/blue, 4eM AIMHA BOJTHbI, OHO MOXET
OTpaBVITb ee. Ho moXxeT 1 He OTpaBMTb — BCNMNOMHUTE aMepl/IKaHCKl/Il;I CaMOﬂeT'HEBMAMMKy
«Stealth».

=  DHeprus, KOTOPYH HECYT 3/1eKTPOMArHUTHbIE BOJIHbI, 3aBUCUT OT MOLLLHOCTU reHepaTopa
(M31yyaTens) M paccTosiHMA A0 Hero. Mo HayYHOMY 3TO 3BYYMT TaK: MOTOK SHEPruy,
NPUXOAALLMUNCA HA 4MHULLY NIOLLAAN, NPSMO NPONOPLMOHANEH MOLLHOCTU U3YYEHUS U
obpaTHO NponopLMOHaNeH KBaApaTy PAacCTOAHUSA 40 U3aydaTens. ITO 3HAUYNUT, YTO Aa/IbHOCTb
CBA3M 3aBMCUT OT MOLLHOCTM NepesaTumKa, HO B ropa3zo 6o/bluen cTeneHn OT pacCTOSHUS A0
Hero.

= Hanpumep, NOTOK SHEpPrumn 31eKTPOMarHMTHOro nsayyeHms CoHLa Ha MOBEPXHOCTb 3eMu
A0CTUraeT 1 KMI0BaTTa Ha KBaAPaTHbIN METP, @ NOTOK SHeprum cpeAHeBOIHOBOW BellaTe/lbHOM
PaANOCTaHLMN — BCErO ThICAYHbIE U AaXe MUIJIMOHHbIE 40/ BaTTa Ha KBaZPaTHbIN MeTP.




PACIMNPELOEJNNEHUE CIEKTPA

PasnoBO/IHbI (PaANMOYACTOThI), UCNONb3yeMble B PagUOTEXHUKE, 3aHUMatOT 0baacTb, nam bonee
Hay4YHO — CNeKTp OT 10 000 M (30 KI'y) A0 0.1 MM (3 000 'TLL). DTO TO/ILKO YaCTb OHLWMPHOIO
CNeKTpa 3/71eKTPOMArHUTHbIX BOJIH. 3a pagnoBosiHamu (Mo ybbiBatoLwen AvHe) caesyoT
TenoBble UM MHPpaKpacHble Ay4uun. Nocae HUX MAET Y3KMIN Y4aCTOK BOJIH BUAMMOIO CBETA,
Aanee — cnekTp yAbTpadroNeTOBbIX, PEHTITEHOBCKMX U FaMMa Jy4Yeln — BCe 3TO
3/1eKTPOMAarH1UTHble KosebaHua 04HON NPUPOABI, OTIMYAIOLLMECS TOIbKO AJIMHOWN BOJIHbI U,
cneAoBaTe/IbHO, YaCTOTOM.

XoTsi BeCb cnekTp pa3buT Ha 061acTur, FpaHUL bl MeXAY HUMU HaMeudeHbl ycoBHO. ObnacTtu
C/lefy0T HEMPEPbIBHO OAHA 33 APYrOM, MEPEXOAAT OAHA B 4PYrYto, @ B HEKOTOPbIX C/y4Yasx
nepekpbIBalOTCA.

[nana3oHbl BeCbMa 0OLWMPHBI 1, B CBOKO 0Yepesb, pa3buTbl Ha y4acTKKM, KyAa BXOAAT Tak
Ha3blBaeMble pajMOBeLLATE/IbHbIE U TENEBU3MOHHbIE AMAMNA30Hbl, AMANA30Hbl A1 HA3EMHOW U
aBMALMOHHOM, KOCMUYECKOMW M MOPCKOU CBSA3U, 4151 NepeAayn AaHHbIX U MeAULMHbI, A9
pasnoioKaLnn 1 paguoHasuraummn u T.4. Kaxaon paguocnyxbe BblgeseH CBOW y4acToK
AnanasoHa nam GUKCMPOBAHHbIE YacTOTbl.
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KAK PACIPOCTPAHAIOTCA PAONOBOJIHDI

*  PagMoOBOHbI N3/1y4alOTCA Yepes aHTeHHY B NPOCTPAHCTBO M PacnpoCTPaHAIOTCA B BUAE SHEPrUM
371eKTpOMarHMTHoro noas. M xots npuposa pagmMoBO/H O4MHAKOBA, MX CNOCOBHOCTD K
pPacnpoOCTPAaHEHUIO CU/bHO 3aBUCUT OT AJIVHbI BOJTHbI.

= 3emns 4N19 PaAVOBOJIH NPeACTaBASIET MPOBOAHMK S1EeKTPUYECTBA (XOTS M HE OYEHb XOPOLLUM).
MpoxoAasn HaZ NOBEPXHOCTLIO 3eM/IM, PAAMOBOJIHbI MOCTENEHHO 0C/1abeBatoT. 9TO CBA3AHO C TeM,
YTO 3/1eKTPOMArHUTHbIE BOJIHbI BO3OYXAat0T B NOBEPXHOCTM 3€MJIM 3/1IEKTPOTOKM, HA YTO U
TPATMUTCA YaCTb SHEPruun. T.e. SHeprus NoraowWwaeTcs 3emaen, npuyem Tem 60/bLue, Yem KOpoye
ANMHA BOJIHA (BbilLEe YacToTa).

= Kpome TOro, aHeprus Bo/Hbl 0c/1abeBaeT ele U NOTOMY, YTO U3yYeHMe PaCcNPOCTPaHAETCA BO BCe
CTOPOHbI MPOCTPAHCTBA U, C1eA0BaTe/IbHO, YeM Aasiblue OT nepesaTymka HaXoA4UTCA NPUEMHMK,
TEeM MeHbllee KOIMYECTBO IHEPrUM NPUXOAUTCA HA eANHULY NAOWAAM U TEM MEHbLLE ee
nonajaeT B aHTEHHY.

= [lepesayu ANMHHOBO/IHOBbIX BELLATe/IbHbIX CTAHL MM MOXHO MPUHUMATb HA PACCTOHUN A,0
HEeCKONbKUX ThICY KMJIOMETPOB, MPUYEM YPOBEHb CUIFHAA YMEHbLLAETCS N1aBHO, 6e3 ckaykos.
CpesHeBO/IHOBbIE CTAHL MW C/IbIWHBI B NpeAenax TbiCA4YM KMAOMETPOB. HYTO xe KacaeTcst KOPOTKUX
BOJIH, TO UX 3HEPrus pe3ko ybbiBaeT No Mepe yaaneHus oT nepesaTymka. dTUM obbacHsAeTCs ToT
baKT, YTO Ha 3ape pa3BUTUS PAANO A5 CBA3M B OCHOBHOM MPUMEHSINCL BOJIHbI OT 1 4,0 30 KM.
BosHbI KOpOYe 100 MeTPOB BOOOLLLE CUUTANINCE HEMPUTOAHBIMU A9 Ada/IbHEN CBA3W.




KAK PACIPOCTPAHAIKOTCH

MOHOC®EPA

Ewe B 1902 aHrannckmm matematuk Onmeep Xesucang, (Oliver Heaviside) 1 amepukaHCKMM MHXEHeP-31eKTPUK
ApTyp daBuH KenHennu (Arthur Edwin Kennelly) npaktnyeckn ogHOBpeMeHHO npeackasany, YTo Hag, 3eMaen
CyLecTByeT MOHM3MPOBAHHbIN C/I0M BO3AYyXa — €CTeCTBEHHOE 3epKasio, OTpaxatoLiee 31eKTPOMarHTHble
BOJIHbI. DTOT C/10M HblN Ha3BaH MOHOChEpPON.

NoHocdepa 3eman goxkHa Bblna NO3BOANTL YBENNYUTL Aa/IbHOCTb PACNPOCTPAHEHNS PaJMOBOJIH Ha
PacCTOSIHUS, NPeBbILLALOLME NPSMYIO BUAUMOCTb. DKCNEePUMEHTA/IbHO 3TO NpeAnosioxeHme 6bi10 0Ka3aHo B
1923. PagnoyacToTHbIe UMNYNbCbI NepeAaBanNCcb BEPTUKAIbHO BBEPX U NPUHUMAINCL BEPHYBLUMECS CUTHAbI.
N3mepeHnsa BpeMeHn Mexay NOCbIIKOW M MPUEMOM MMMY/IbCOB NO3BOINIM ONpPeAe/nTb BbICOTY U KOJIMYECTBO
C/10€B OTPaXeHus.



OTpasuBLUNCL OT MOHOCPEPbI, KOPOTKME BOJIHbI BO3BPALLAlOTCS K 3em/1e, OCTaBMB nog cobol
COTHW KWJIOMETPOB «MepPTBOW 30HbI». [TponyTellecTBOBaB kK MoHOCPepe 1 0bpaTHO, BOHA He
«yCMOKaMBaeTCA», @ OTPAXAETCs OT MOBEPXHOCTM 3eM/IM U BHOBb YCTPeMAseTcs K noHocoepe,
rAe onATb OTPaXaeTcs U T. 4. Tak, MHOrOKPaTHO OTPaXasncb, PaAMOBOJ/IHA MOXET HECKO/IbKO pa3
060rHyTb 3€eMHOM Lap.

YCTaHOB/IEHO, YTO BbICOTA OTPAXEHUSA 3aBUCUT B NEPBYIO 0Yepesb OT A/IMHbI BOJIHbI. HeM Kopoye
BOJIHA, TeM Ha 60/1bluen BbICOTE NPONCXOANT ee OTpaXKeHue 1, ciefoBaTesbHo, bosblue
«MepTBas 30Ha». Ta 3aBUCMMOCTb BEPHA /INLLb A1 KOPOTKOBOJIHOBOW YacTW CNeKTpa
(npumepHo Ao 25—-30 MI). [lns 6onee KOpOTKMX BOAH MOHOChepa npo3payHa. BosHebl
MPOHM3bIBAIOT €€ HACKBO3b U YXOAAT B KOCMUYECKOE MPOCTPAHCTBO.

N3 pucyHka BUAHO, 4TO OTPaXKeHue 3aBUCUT He TO/IbKO OT YacTOTbl, HO U OT BPeMeHU CyTOK. ITO
CBSI3aHO C T€M, YTO MOHOCPEepa MOHU3NPYETCA COTHEYHBIM U3/TyYEHWEM W C HACTYMNJ/IeHNEM
TEMHOTbI MOCTEMNEHHO TepsieT CBOKO OTPaXkaTe/IbHYyto cnocobHocTb. CTeneHb MOHM3aL MM TakxKe
3aBUCUT OT COJIHEYHOM aKTUBHOCTM, KOTOPas MeHSAETCA B TeYeHMe roZa v U3 roAa B rog no
ceMUNeTHeEMY LUKY.
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OTpaxaTenbHble Cnou MoHocdepbl U pacnpocTpaHeHne KOPOTKMX BOJH
B 3aBMCMMOCTM OT 4acTOTbl U BPEMEHM CYTOK

MOHOC®EPA

KOPOTKVE BOMHB! YABTPAKOPOTKVE BOMHBI

—




=  B03MOXHOCTb HanpaB/NEHHOr O M31y4YeHUs BOJIH NO3BO/IAET NOBbLICUTb 3G PEKTUBHOCTb CUCTEMBI
cBA3n. CBA3AHO 3TO C TeM, UTO Y3KMM Ny4 obecneymBaeT MeHbLLIee paccerBaHNe SHEPrun B
NMo6OYHbIX HaNpaB/aEHUAX, YTO NO3BO/ISIET MPUMEHSTb MeHee MOLLHble NepesaTYMKn ANS
AOCTUXEHWUA 33, aHHOM Aa/IbHOCTU CBAI3W. HanpaBaeHHOe n3iyyeHne Co34aeT MeHblle nomex
APYTMM CMCTeMaM CBSI3M, HAaXOASLLNXCS He B CTBOPE Jlyya.

=  [lpy npueme pagmMoBOH TakXe MOryT MCNO/Ib30BaTbCA JOCTOMHCTBA HanpaB/IeHHOMO
n3nyyeHusa. Hanpumep, MHOrne 3HakoMmbl € NapabonnMyeckMMm CNyTHUKOBBIMU @HTEHHAMMU,
boKycnpyroLwmMMmn n3nyyeHmne CNyTHUKOBOMO NepesaTymKka B TOUKY, e YCTaHOB/IEH MPUEMHbIN
AaTumK. [pmMeHeHre HanpaB/IeHHbIX MPUEMHbIX aHTEHH B PajM0acTPOHOMUM NO3BOANO
CAenaTb MHOXeCTBO GyHAAMEHTaNIbHbIX HAYUYHbIX OTKPbITUIA. BO3MOXHOCTb POKYyCMpOBaHNS
BbICOKOYACTOTHbIX PajMOBOJIH obecneymnia Ux WMPOKOe NPUMEHEHME B PaANOI0KaL MK,
pagnopenenHon CBA3M, CMyTHUKOBOM BellaHnKn, becnpoBogHOW nepesave AaHHbIX U T.M.

Heobxo4MMO OTMETUTb, YTO C YMEHbLUEHWUEM AJINMHBI BOJIHbI BO3PACTAET UX 3aTyXaHWe U NOr/IoWeHNe B
aTMocdepe. B 4aCcTHOCTM Ha pacnpoCTPaHEHME BOJIH KOPOYE 1 CM HAUMHAKOT BAUSATbL Tak1e ABNIEHNS Kak TyMaH,
Aoxab, 061aka, KOTOpble MOMYT CTaTb CEPbE3HOM MOMEXOM, CUIbHO OFPaHNYMBAIOLLEN AA/IbHOCTb CBSA3N.




BbiBOO

= BosHbl pagmnoananasoHa obnagatoT
Pa3/IMYHbIMM CBOMCTBAMU PACMPOCTPAHEHMS,
M KaXAbIM Y4ACTOK 3TOr0 4ManNa30oHa
MPUMEHAETCA TaM, IAe Jyylle BCEro MOryT
ObITb NCNONb30BaHbI €0 MPENMYLLECTBA.




PaboTy BbINOSIHUI:

= YyeHunK 11 «A» Knacca
LLlapanos AHTOH




