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DJIEKTPOMArHUTHHIEC BOJIHBI

[Mpouecc pacnpocTpaHeHUss NepeMeHHbIX
MarHMTHOIO M 3NIEKTPUYECKOro nonemn u N -nyus

€CTb 3fIEKTPOMarHMTHasa BosiHa. Sinnnnnnunnnunnnnnnne
OneKkTpoMarHUTHbIE BOSHbI MOTYY

EH
CyLLLECTBOBAaTb U PacnpoCTPaHATCS B JUUMW " 8HOBCKMe gy
BaKyyme. %
Q

YcnoBue BO3HUKHOBEHUS
9NEKTPOMarHUTHbIX BOJIH.

[ns obpa3oBaHNA NUHTEHCUBHbIX
3NEeKTPOMarHUTHbIX BOSNIH HEOBX0AMMO
Cc0o30aTb 9NeKTPOMarHnTHble kKonebaHus
J0OCTaTO4YHO BbICOKOM YaCTOThI.
3mMeHeHnsa anekTpoMarHMTHOro nons
NPOUCXOOAT NP N3MEHEHUM CUSbl TOKA B
NPOBOAHMKE, a cuna Toka B NPOBOAHUKE
N3MEHSAETCS NPU N3MEHEHNN CKOPOCTH
OBWXEHNSA SNeKTPUYeCcKnx 3apsaoB B
HEM, T.€. NpX ABWXKXEHNN 3apSa0B C
YCKOPEHNEM.
CnepoBaTtenbHO, 3MNekKTPOMarHUTHbIE
BOJTHbI JOMKHbI BO3HMKaTb Npu
YCKOPEHHOM [BWXEHUN
9NEKTPOMarHUTHbIX 3apsaoB.




TJIUHA BOJIHBI

R —1.-1

A — JUIMHA BOJIHBI, M
1 — CKOPOCTH pacpOCTpPaHECHUS BOJHBI, M/C
T — nepuoz BOJIHBI, C



BI/II[BI AJICKTPOMAI'HUTHBIX BOJIH
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JImMHa BOJIHBI

TepMUH Avana3oH 4yacToT

NMoscHeHuns

KopOTKOBOJTHOBbIN AMana3oH 2-30 Ml'uy
(KB)

N3-3a ocobeHHOCTEN pacnpoCcTpaHeHus
B OCHOBHOM MpUMeEHAETCS AN
AanbHeN CBA3MN.

«Cun-Bn>» 25.6-30.1 Mly,

pa>kgaHCKWI amManas3oH, B KOTOPOM
MOryT NOJIb30BaTbCS CBSA3bHO
YyacTHble nnua. B pa3sHbix cTpaHax
Ha 3TOM y4acTKe BblagesieHo oT 40
00 80 puKCMpOBaHHbIX 4YacToT
(kaHanos).

«Low Band» 33-50 Ml'y,

Jwnana3oH NoaBUXHOM Ha3eMHOMN
CcBSA3M. HEMNOHATHO MOYEMY, HO B
PYCCKOM $13blKe He HalluoCb
TEpPMUHa, OnpeaensoLlero
OaHHbIA AnanasoH.

YKB 136-174 MI'y

Haubonee pacnpocTpaHeHHbIn
AnanasoH NoABUXXHOM HAa3eMHOM
CBA3MU.

AuB 400-512 Ml'y

[Jnana3oH NoABUXHOW Ha3eMHOM
cBA3U. MIHOraa He BblAensaoT 3ToT
Yy4YacTOK B OTAE/IbHbIN AManasoH,

a rosopdart YKB, nogpasymesad
rMoJsiocy 4acTtoT oT 136 ao
512 Mlu.

«800 Mlu» 806-825 n 851-870 Ml'y,

TpaANUMOHHBIA «aMepUKaHCKnNn»
AuanasoH; LWKMPOKO UCMNOSb3yeTCs
noaBuxHow ceasbio B CLUA. Y Hac

He nonyumn ocoboro
pacnpocTpaHeHus.




Xanc Kpucruan Ipcren (1777-1851)

B 1820 roay oH obHapyxun
AEeUCTBUE 3NeKTPUYECKOro
TOKa Ha MarHUTHYIO
CTpernkKy

JTO NpuBeno K
BO3HUKHOBEHUIO HOBOW
obnactun bu3unkm -
JreKTpomMarHeTuama




Maiikn @apaneii (1791-1867)

NeBun3s:

«lpeBpaTuTb MarHeTu3m B
anekTpunyecTtBo»!!!

OTKpbIN ABNeHue
3NIeKTPOMarHUTHOM
MHAOYKUNN



MAKCBEJLJI I’ KEUMC KJIEPK
(1831-1879)

Co3pgan Teopuio
3NIeKTPOMarHUTHOro
nons (1864 r.)

v
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JLxenmc Kiepk Makcsein

CyliecTtBoBaHue
9NIEKTPOMArHMUTHbIX BOSH ObINO
TeopeTnyeckun npenckasaHo
BENMUKUM aHIMMUCKNM OU3UKOM
[bx. Makceennom B 1864 roay.
Makceernn npoaHanmsnpoBar
BCE N3BECTHbIE K TOMY BPEMEHM
3aKOHbIl 3NEKTPOANHAMMKA U
caenan nonbITKY NPUMEHUTb UX
K UBMEHSIOLLIMMCS BO BPEMEHH
9NEKTPNYECKOMY U MArHUTHOMY
nonsim. OH oBpatunn BHUMaHWe
Ha aCCMMETPUIO B3aUMOCBA3N
MEXAY 3NEeKTPUYECKUMU K
MarHUTHbLIMU ABNEHUSIMMU.




Teopusa Makceinia

Makcsenn Been B U3nKy NOHATME BUXPEBOro
ANEKTPUYECKOro Nosns 1 npeasioxuns HOBYHO
TPaKTOBKY 3aKOHa 3J1IEKTPOMarHUTHOWM
MHAYKUUKU, OTKpbITON Papageem B 1831 I.:
Bcsikoe nameHeHue MarHUTHOro nons
nopoXxaaeT B OKpy»KalolleM NpocTpaHCcTBe
BUXpPEBOE ANeKTpUYeckoe nose, CUNoBbIe
JINHUM KOTOPOrO 3aMKHYThI.

MakcBenn Bbickasan rmnortesy o
cyLecTBOBaHMM 1 06paTHOro npovecca:
U3meHsOWEeeca BO BpeMeHU 3feKTpuyeckoe
nosie NopoxaaeT B OKpyXKawoLiem
NnpocTpaHCTBE MarHUTHoOe norne.
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Bpe1BoibI N3 Teopruu Makcseinia

13 Teopv VTaKCBEITa BbITEKAET Psifi BaKHBIX BEIBOOOB:
CyLecTBYIOT 3MeKTPOMarHMTHbIe BOMHbI, TO ECTb PacnpOCTPaHsALLEECs B
NPOCTPaHCTBE N BO BPEMEHU NePEMEHHOE 3MEKTPOMAarHMTHoe none.
OneKkTpoMarHUTHbIE BOJMHbI NOMEepeYHbl — BEKTOPbLI 1 NePNeHanKYNApHbI ApYr
OPYry 1 nexart B NNOCKOCTWN, NepneHaNKYNSPHOM HanpaBneHno
pacrnpoCcTpaHeHusi BOSHbI
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AJIEKTPOMAI'HUTHDLIE BOJIHbI

[MpnHUMN pacnpoCcTpaHeHUSa ANEKTPOMarHUTHOW BOSIHbI COCTOUT
B TOM, YTO BeKTOpa HanNpaXeHHOCTU 3NEeKTPUYECKOro u
MarHutHoro nonss E u H konebnioTtcs B pase, T.e. OHU
OOCTUraroT MakCMMyma M MUHMMYMa B OOHUX U TEX XXe ToYyKax

npocTpaHcTBa.

H

N3nyyeHne 3NMEeKTPOMArHUTHbIX BOJSIH BO3HUKaeT
NP YCKOPEHHOM [OBMXEHUU INeKTPUYECKUX
3apsgoB




I'enpux I epir

ONEKTPOMAarHUTHbIE BOSTHbI ObIf BNEPBLIE 3KCMEPUMEHTANbHO
nony4eHbl Fepuem B

1887r. B ero onbiTax yCKOpeHHOE OBMXEHNE 3NeKTPUYECKUX 3apsaoB
BO30OY>XOanucb B ABYX METASINIMYECKMUX CTEPXKHAX C LapaMn Ha KOHLUAxX
(snbpatop lepua).

KonebaHus anekTpnyeckux 3apsgos B BUbpaTtope co3gatoT
9NIEKTPOMArHUTHYIO BOJSIHY.

Tonbko KonebaHnsa B BUOpaTtope coBepluaeT He ogHa 3apsihkKeHHasd
yacTuua, a OorpoOMHOE YMCIO ANEKTPOHOB, ABWXYLLMXCA cornacoBaHo. B
3N1eKTPOMarHMTHON BonHe BekTopbl E 1 B nepneHankynspHel Apyr
opyry. Bektop E nexut B nnockocTu, npoxoaswen 4yepes smbpartop, a
BekTOp B nepneHankynsipeH aTon nnockoCTu.

N3nydeHne BOMH NPOMCXOaNT C MakCMMaribHOM MHTEHCUBHOCTLIO B
HanpasfieHUn, NepneHanKynapHoOM ocu Bnbpatopa. Boons ocu
N3yYEHUST HE NMPOUCXOOAT.

B oObl4HOM KonebaTeribHOM KOHTYpe (ero MOXXHO Ha3BaTb 3aKpbITbIM),
NOYTN BCE MArHUTHOE MNoJsie COCPEeAOTOMEHO BHYTPU KaTyLLUKK, a
ANeKTpMYecKoe BHYTPU KoHAeHcaTopa. Baanu ot KoHTypa
9NIEKTPOMAarHMTHOroO Nonsa NPakTUYECKN HET.

Takom KOHTYp o4eHb cnabo nanyyaeTt aNnekTPoOMarHUTHbIE BOSHbI.



Bubparop I'epna

[na nony4yeHnsa anekTpoMarHMTHbIX
BOSH epy, ncnosib3oBan Npocroe
YCTPOUCTBO, Ha3biBaeMoe cenyac
Bnbpatopom 'epua. 3TO YCTPONCTBO
npeacTtasnseT cobon OTKPbITbIN
konebaTenbHbIN KOHTYP.

K oTKpbITOMY KOnebaTtenbHOMYy KOHTYpY
MOXXHO NEPENTUN OT 3aKPbITOro, ecnu
MNOCTENEHHO pa3aBuraTb NNacTUHBbI
KOHOeHcaTopa, yMeHbLUas Ux nnowagb
N OOHOBPEMEHHO YMEHbLLAst YNCNOo
BUTKOB B KaTyLUKe. B KOHLEe KOHLOB,
NONy4YnTCS NPSIMON NPoBOA. ATO N eCTb
OTKPbITbI KonebaTenbHbIN KOHTYP.
EMKOCTb 1 MHOYKTUBHOCTbL BUbpaTopa
[epua manebl. [loaTomMy YacToTa
konebaHun BecbMa Benuka.

B onbiTax N'epua gnuHHa BOSHbI
COCTaBnsAfia HECKOSTbKO LECATKOB
CaHTUMETPOB.

Bbluncnve coGCTBEHHYIO YacTOTY
3NEKTPOMarHUTHbIX KonebaHum
Bubpartopa, 'epu cmor onpegenntb
CKOPOCTb 9M1EKTPOMAarHUTHOM BOSIHbI MO
dopmyne v'??. OHa okasanacb
NpMBNMXKXEHHO paBHa CKOPOCTK CBeTa:
¢?300000 km/c. OnbIT Nepua bnecTswle
NoATBEPAUNIM NPeacKa3aHus
Makcsenna.




FEHPUX I'EPI] (1857-1894)

JKCnepmMeHTaribHO

_obHapyxun

cyllecTBOBaHue
3MeKTPOMarHUTHbIX BOJIH

N3yuun cBoncTBa
3NeKTPOMarHUTHbIX BOJSIH

Onpepenun CKOpoCTb

3NIeKTPOMAarHUTHOWU BOJIHbI

[oka3an, 4YTo cBeT —
YacCTHbIN criyYyaun
3NIeKTPOMarHUTHOWU BOJIHbI
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Anekcanap Crenanosuy l1omnoB

B Poccun ogHUM 13 nepBbIX 3aHANCA N3yYeHUEM
9NEeKTPOMAarHMUTHbIX BOSH NnpenoaaBaTesib 0onLepcKmnx
KypcoB B KpoHwiTagTte AnekcaHgp CtenaHoBudy lonos.
[TonoB Anekcanap CtenaHoBudy (1859-1905), pycckum
don3nK N ANEKTPOTEXHUK, N30bpeTaTerib ANEKTPUHECKON
CcBsi3n 6e3 npoBoAoB (pagmocssisn). B1895 rogy
NPOAEMOHCTPUPOBan M300PEeTEHHbBI UM NepBbIM B MUpe
pagnonpmemMHuk. BecHou
1897 roga goctur ganbHocTU pagmnoceasn 600m, netom
1897 — 5 kunomeTpos, B 1901 — okono 150 kKnunomeTpoB.
Cospgan (1895) npmnbop anga perncrpaumm rpo30BbIX
— Pa3psa0B(«rPO300TMETUUKY ). [Tony4nn 30710Ty0 Medarnb Ha
BcemupHom BbictaBke 1900 roga B lNapuke.
BO3MOXHOCTb NpakTU4YeCKoro NpUMeHeHUS
9IIEKTPOMAarHUTHbIX BOSTH A5l YCTaHOBMNEHUSA CBSA3N 6e3
NnpPoBoaOB Oblna BnepBble NPOAEMOHCTPUPOBaHa 7 Mas
1895 roga. 3TOT AEHb CYNTAETCA HEM POXOEHUA paauo.



Panno l1lommoBa

[MpueémHuk lNonoea cocrToan n3
1 — aHTEeHHbI, 2 — Korepepa, 3 — ANeKTPOMarHUTHOro pere, 4 — afieKTPU4eCcKoro
3BOHKA, 5 — NICTOYHMKA MOCTOAHHOIO TOKa. ANEKTPOMarHUTHbIE BOSHbI Bbl3biBanNu
BbIHY>XAEHHbIE KOoriebaHnsa ToKa 1 HanpsXXeHnsa B aHTeHHe. [lepemMeHHoe
HanpshkeHne C aHTeHHbI NodaBarioch Ha fBa 3MeKTpofa, KoTopble Obinn
pacnonoXeHbl B CTEKNAHHOW TpybKe, 3anofIHEHHOW METannYyeCcKMMm onnrikamu.
OTa TpybKa 1 ecTb Korepep.
[TocnenoBaTenbHO C KOrepepom BKIHOYanmch perne n UCTOYHUK NOCTOAHHOMO ToKa.
A3 - 3@ NfIOXMX KOHTAKTOB MEXAY OnuikamMmmn cornpoTuBneHne korepepa obbl4HO
BESTMKO, MO3TOMY 3NEKTPUYECKUN TOK B LIENM Marn U pene 3BOHKa He 3aMblKaeT.
[logo oencrenem nepemMeHHOro HanpsiXKeHUsa BbICOKOM YaCTOThl B Korepepe
BO3HMKAIOT AMeKTpuYeckne paspsbl Mexay oTaenbHbIMU Onuiikamm, YacTuubl
OnuUIIoK cnekarTcsa u ero conpotmerieHne ymeHoluaetca B 100 — 200 pas. Cuna
TOKa B KaTyLLKe 3NeKTpOMarHMTHOro perie Bo3pacTtaerT, U pesie BKNYvaeT
ANEKTPNYECKNN 3BOHOK.

=Tak perncrpupyerca npueém aneKTpoMarHMTHOM BOSHbl aHTEHHOM.
Yoap MonoTo4vka 3BOHKa BCTPSAXMBAET ONUIKK U BO3BpaLLaeT ero B UCXogHoe
COCTOSAHME, MPUEMHUK CHOBA rOTOB K pernctpaumm anekTpoMarHMTHOW BOJSTHbI
aHTEHHOMN.

B1899 roay 6binia obHapykeHa BO3MOXHOCTb NPUEMA CUMHAN0B C MOMOLLIbIO
TenedoHa. B Havane 1900 roga pagmocBa3b Oblfia yCrnewHo Ncnosib3oBaHa Bo
BpeMsi cnacartenbHbix pabot B PuHckom 3anmee. Npu yyactnm Nonosa Hayanocb
BHeOpPEHMe paanocea3un Ha prioTe n B apmun Poccuu.






NOnoB ANEKCAHOP CTENAHOBUY
(1859-1905)

paanoTtenerpadgpHyro CBA3b B
CaHkr-lleTepbypre (1895 r.)

CBA3b Ha
paccTosiHune




Mapkouu

3a rpaHuLen ycoBepLIeHCTBOBaAHNEM
nogo6HbIX NpnbopoB 3aHMManacb upma,
OpraHn3oBaHHas UTANbAHCKMM YYEHbBIM
MapkoHu. OnbITbl, NOCTaBMNEHHbLIE B
LMpoKoM MacluTabe, Nno3Bonunm
OCYyLLEeCTBUTb pagnoTtenerpadHyto nepegayy
yepes aTnaHTUYEeCKNIN OKeaH.

BaxxHenLwmm aTanom pasBuTUS pagnocBaau
6b1n10 co3ganme B 1913 rogy reHepaTtopa
He3aTyXxarlLWmxX ANeKTPOMarHUTHbIX
KonebaHun.

Kpome nepenaym tenerpagHbIX CUrHanos,
COCTOSILLMX U3 KOPOTKMX 1 Bonee
NPOAOCIHKNTENBHBIX UMMNYNbLCOB
ANEeKTPOMarHUTHbIX BOSH, cTana BO3MOXHOM
HagéXHasa N BbICOKOKa4YeCTBEHHas
paguoTtenedoHHas CBA3b — nepegaya peyn un
MY3bIKW C MOMOLLbIO 3NIEKTPOMArHUTHbIX
BOJTH.

Mpn pagnoTtenedoHHON CBA3M konebaHns
AaBneHus Bo3ayxa B 3BYKOBOMW BOSTHE
npesBpaLLarTCcsa ¢ NOMOLLLI0 MUKPOGOHa B
anekTpuyeckue konebaHmsa Ton xe opmbl.
Kasanochk 6bl, ecnu atu konebaHusa yecnnutb
N NoAaaTb B aHTEHHY, TO MOXHO Byaet
nepegasaTb Ha PacCTOSIHUS Pedb U MY3bIKY C
MOMOLLIbIO 3NEKTPOMArHUTHbIX BOSIH.




DJICKTPOMArHUTHBIC BOJIHBI

NMoyemy namno4yka B NpUeMHON aHTEHHEe U3MeHSeT CBOW HaKan npu
BHECEHUUN MeTarJyin4eckoro CTepXXHs?

NMoyemy 3TOro He npoucxoaAuUT MNpPU 3aMeHe MeTarnfIM4yeckKoro
CTEepPXXHSA Ha CTEKNAHHbIN?
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PacnpocTpaHeHue paaruoOBOJIH

PaaunoBonHbl M3nyyatoTcs Yepes aHTEHHY B
MPOCTPAHCTBO M PacnpoCTPaHATCA B BUAE SHEPTUN
aMneKTpoMarHuTHoro nons. M xota npupoaa paavoBoriH
OAMHaKoBa, UX CNOCOBGHOCTL K pacrnpoCTpaHeHHo
CUINbHO 3aBUCUT OT ANUHbI BOSHbI.

3emnsa Ansa pagvoBOrH NpeacTaBnseT NPOBOAHNK
3MNeKTpUYecTBa (XOTA N He oveHb xopowuni). Mpoxoas
Ha[ NOBEPXHOCTbIO 3eMIN, PaANOBOSIHbI NOCTENEHHO
ocnabeBatoT. TO CBA3AHO C TEM, YTO
3MNeKTPOMarHUTHbIE BOMNHbI BO36Y>AatloT B NOBEPXHOCTU
3eMIM SNEKTPOTOKN, Ha YTO U TPATUTCA YacTb SHEPIUW.
T.e. aHeprusa nornowaeTtcsa 3emnen, npuyem Tem
fonbLue, YeM Kopoye AfIMHa BOSHa (Bbllwe YacTtoTa).

Kpome TOro, SHeprmua BOIHbI ocnabesaeT eLe u noTomy,
YTO n3ny4dyeHmne pacnpoctpaHAeTCcA BO BCe CTOPOHbI
NPOCTpaHCTBa U, cnegoesaTtesibHO, YeM Aarnblle OT
nepenartynKka HaxoamnTca NpnemMHUuK, TeMm MeHbllee
KOJNMM4eCTBO 3Heprun npnxogantcd Ha eanHuULy nnowagn
N TEM MeHbLUE ee nNnonafgaeT B aHTEHHY.

lMNepemaun oMHHOBOHOBbLIX BELLATENbHbBIX CTAHLMUN
MOXXHO MPMHMMATb Ha PaAcCTOSIHUM 40 HECKOSbKMX ThiCSY
KWITOMETPORB, NPUYEM YPOBEHb CUrHaMNa yMeHbLUAETCS
nraeHo, 6e3 ckaykoB. CpeaHEBOTHOBbIE CTaHLUK

E——LILLHbI B Npegenax ThiCsa4n KMnomMeTpoB. YTo xe
KacaeTcs KOPOTKMX BOJSTH, TO UX 3HEPrus pesko yboisaer
no mepe ygarneHus oT nepegatymka. TuM obbsicHaeTcs
TOT dpakT, YTO Ha 3ape pas3BUTUS paamo 4SS CBA3N B
OCHOBHOM MNpUMeHSANUCL BOsHbI OT 1 o 30 kM. BonHbI
kopo4e 100 meTpoB BOOGLLE CHUMTANUCDH HEMPUTOOHBIMU
0N AanbHemn cBs3un.
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JAKPEIIVIEHUE

Kak 3aBucut pOnMHa BOJHbI OT
4yacToTbl KonedaHusa ?

Yto npousonpgetr ¢ ANMMHOWN BOJSHbI,
ecrnu nepuon KonebaHua Yactuu
yBennM4nTCcH B 2 pasa”?

Kak uamMeHuUTCcA 4yactotra kKoneoaHus
NU3Ny4YeHna npu nepexone BOJSIHbI B
Oonee NNOTHYO cpeny?

UTto ABNAeTCA NPUYNHON U3JNTYYEeHUS
3NIeKTPOMarHUTHON BOJIHbI?

Oe ucnonb3yroTCA
3NIeKTPOMarHUTHbIE BOJSIHbI?

O6pamHo
nponopyuoHasibHO

Yeennuyumcsi e 2
pa3sa

He usameHumcs

3apsiKeHHbIe
yacmuuynbl,
deuxywuecs ¢

yCKOpeHueM




TecTOBBIC 3aMaHUA

3agaHus NepBoOro ypoBHsI.
1. Yto Takoe 3JIeKTPOMATHUTHAS BOJIHA?
A. PacnipocTpansiionieecsi B IPOCTPAHCTBE NMepeMEeHHOe MATHUTHOE I0JIe.

b. PacnipocTpansioneecss B IPOCTPAaHCTBe MepeMeHHOe dJIeKTpUYecKoe moJe.

B. PacnipocTpansiionieecss B MPOCTPAHCTBe MepeMEeHHOE 3JIEKTPOMAarHUTHOE ToJIe.

I'. PacnpocTpansiiomeecsi B NPOCTPaHCTBE MAarHUTHOE TOJIeE.

2. YkaxkuTe BbIpaseHue JJIMHbI BOJHbI.

A.dv;  B. 1/v; B. v/v; I.1/T.

3.. YkaxxuTe HeNpPaBMIbHBIN 0TBeT. /[/THHA BOJHBI — 3TO PaCCTOSIHHE, ...

A. KoTopoe npoxoguT KoJ1e0JII0IIAsICsl TOYKA 32 MEePHON;

b. Ha xotopoe pacnpocTpaHsSIIOTCA KoJIe0aHMA 32 OAUH NEePHOA;

B. Mexny 0amkaiIiMU TOYKAMU, KOJIeOJIOIUMUCS B OMUHAKOBLIX (a3ax;

4. YkaxkuTe NpaBWJIbHbIH 0TBeT. B ajiekTpomaruutHoii Bosine Bektop E ...

A. napajuienen B; b. anTunapaJnesnen B; B. HanpagJien nepneHaukyjasipao B.
5. DiekTpoMarHuTHOE B3aMMO/IeiicTBHE B BAKYyMe PACIIPOCTPAHSAETCH CO CKOPOCTHIO ...
(c=3*108 m/c)

A.v>¢c; B.v=c; B.v<c.

6. D1eKTPOMATHUTHASI BOJIHA MPeEICTABJAET c000ii B3aUMOCBA3aHHbIE KOJIEOAHUS ...

A. 3JIEKTPOHOB;

B. BekTOpa HANIPSI3KEHHOCTH JIeKTpU4ecKoro nojis E u BeKTopa HHAYKIUH MATHUTHOTO 10JIST;
B. nporoHoB.

7. YkaxuTe OIHO0YHBIN OTBeT. B 3JIeKTPOMarHuTHOI BOJIHE ...

A. BekTop E konediercs, nepnenaukyJsiped B u v;

b. BexTOp B Koj1e0eTCs1, nepnenaukyasipen E u v;

B. BekTop E Kojed1eTcsi mnapajuiejibHo B 1 mepneHIuKyJIsipeH v.

8. DiiekTpHYecKoe U MATHUTHOE OISl 3JIeKTPOMATHUTHOM BOJIHBI SIBJISIIOTCS ...

A. BUXpeBbIMHU H NlepeMEHHBIMHU; b. noreHUMANBHBIMU M CTAIHOHAPHBIMM;

B. BUXpeBbIMH M CTALMOHAPHBIMU.

9. B 2JIeKTPOMAarHUTHOM BOJIHE K0JIe0aTeIbHBIH MPolLece pacpocTPaHsieTcs 0T TOUYKHU K TOUKe B pe3yJabTare ...
A. KyJIOHOBCKOI'0 B3aMO/IeliCTBHS COCETHUX KOJIeOI0UIUXCS 3apPS/I0B;

B. cBsi3eii Mexk1y BellleCTBEHHbIMHM HOCHTEISIMH BOJIHBI (HAIIpUMep, CHeNJIeHHs);

B. BO3BHUKHOBEHHS IEPEMEHHOTI0 JIEKTPUYECKOI0 NO0JIsI lepeMeHHbIM MATHUTHBIM N10J1eM H HA000poT;
I'. B3aumopelicTBUSI BHYyTPUMOJIEKYJISIPHBIX TOKOB.



TecToBBIC 3a1aHUSA

10. Ds1eKTpOMarHuTHasi BOJIHA ABJISAETCS ...

A. IPO10/IbHOM; b. nonepeunoii;

B. B BO31yXe IPOA0JIBLHOM, 2 B TBEPALIX TeJIaX NONEPEYHON;

I'. B Bo31yxe nonepeyHoii, a B TBEPAbLIX TeJ1axX NPOA0JIbHOM.

11. IBusKyTCS YeThIpe 3JIeKTPOHA:

1 — paBHOMEpHO U NPSAMOJIUHEIHO; 2 — pPABHOMEPHO N0 OKPYKHOCTH;

3 — IpsIMOJIMHEHHO M PABHOYCKOPEHHO; 4 — cOBeplIaeT rapMOHUYeCKHe KoJIeOaHusl BAOJIb NPSIMOM.
Kakue 13 HUX H3/1y4al0T 3JIeKTPOMAarHUTHbIE BOJIHbI?

A. Bce; b. Toabko 2,3,4; B. Toabko 3, 4; I'. Toasko 1, 4.

12. llpu kakuX ycJOBUAX ABHKYIIMICS 3JIEKTPUYECKUH 3apsi] U3/1ydaeT 3JIeKTPOMATHUTHBIE BOJIHbI?
A. TobKO Ip¥ rapMOHNYECKUX KOJIeOaHUSAX; b. TonbKo Npu ABUKEHHUH 110 OKPYKHOCTH;
B. Ilpu s110060m 1BMKEHUH € 00JIBIIOH CKOPOCTBIO; I'. IIpu J1r060M ABUKEHUH € YCKOPEHHEM.

13. Ilpu kakuX ycJOBUAX ABHKYIIMICS JIEKTPUYECKUH 3apsil He U3J1y4aeT JIeKTPOMATHUTHbIE BOJIHbI?
A. Taxoro 1BH:KeHUS HET;
b. IIpu paBHOMepHOM NPSIMOJIMHEHHOM IBUKCHUM
B. IIpu paBHOMEpPHOM ABM/KEHHH 110 OKPYKHOCTH;
I'. IIpu 11000M ABUKEHNHU ¢ HEOOIbIIOH CKOPOCTHIO.
14. Kaxkoii cMbIc/1 H1MeeT yTBep:KIeHue: 3JIeKTPOMATHUTHbIE BOJIHbI — 3TO MONepeYHble BOJIHbI?
A. B ssiekTpomaruuTHO# BosiHe BeKTOp E HanpaBJ/ieH nonepek, a BeKTop B B10o/1b HanpaBJ/ieHUsl PACIIPOCTPAHEHUs BOJIHBI;
B. B ss1ekTpoMarHuTHOM BOJIHEe BeKTOpP B HampagJieH nonepek, a BekTop E B10/1b HanpaB/ieHUs pacnpocTpaHeHUs BOJIHbI;
B. B ss1ekTpoMmaruuTHo# BosiHe BeKTOpPbI E 1 B HanpaB/ieHbI NepeHAUKYJISIPHO HANIPABJICHHUIO PACIIPOCTPAHEHHS
3JIEKTPOMATrHUTHOM BOJIHbI;
I. DnexTpoMarHuTHas BOJIHA PACIPOCTPAHsSIeTCH TOJBKO NONEepPeK NOBEPXHOCTH MPOBOJHMUKA.
15. AMnuiMTyaHass MOLY/ISIUSA 3aK/JII049AeTCo ...
A. B n3MeHeHNH (YBeJMYEHHH HJIM YMEHbIIEHNH) YACTOThI BOSHUKAIONINX B reHepaTope He3aTyXalIuX KoJae0aHui B TAKT €
HHM3KOi1 (3ByKOBOI) 4aCTOTOM;
b. B H3MeHeHNH aMILTUTYIbl TeHePpUPYEMbIX He3aTyXaIIIUX K0JIe0aHU B TAKT ¢ HU3KOH (3BYKOBOI1) 4acTOTOI;
" D. B BblIeJIeHUU HU3KOYACTOTHBIX KOJeOaHMIl U3 MOTYIHPOBAHHBIX KOJIEOAHUIT BHICOKOI YaCTOTHI;
I. B u13MeHeHuM (YBeJIMYeHUH WM YMeHbIIeHHH) (a3bl BOSHUKAIOIIHUX B reHepaTope He3aTyXalIuX KoJie0aHui B TAKT ¢ HU3KOM
(3BYKOBOIi) 4YaCTOTOM.
16. lerekTupoBaHue (1eMOAYJISALMA) 3aAKJII0OYACTCA ...
A. B n3MeHeHNH (YBeJMYEHHH HJIM YMEHbIIEHNH) YACTOThI BOSHUKAIONINX B reHepaTope He3aTyXalluX Kojae0aHuil B TAKT €
HHM3KOi1 (3BYKOBO#) 4aCTOTOM;
b. B H13MeHeHNH aMILTUTYbl TeHepUPYEMbIX He3aTyXaIIUX K0JIe0aHUI B TAKT ¢ HU3KOH (3BYKOBOI1) 4acTOTOI;
B. B BblIe/IeHNH HU3KOYACTOTHBIX KOJIe0AaHNH U3 MOLYJIMPOBAHHBIX K0J1e0aHUIl BBICOKOI 4YaCTOTHI;
I. B u13MeHeHuM (YBeJIMYEeHUH WM YMeHbIIeHHH) ()a3bl BOSHUKAIOIIHUX B reHepaTope He3aTyXalIuX KoJie0aHui B TAKT ¢ HU3KOM
(3BYKOBOIi) 4YaCTOTOM.
I'. Bbicoko4acTOTHbIE MOYTHPOBAHHbIE KOJIeOaHUS MPeo0pa3yloTcsl B TOK 3ByKOBOIl YaCTOTBI.



JOMAIIHEE 3AJIAHUE
HoaroroBurbL—€c0006WEHUA— 0 APpUMEHeHUN—BOJTH

pa3Hou 4acToThbl n nx O0COOEHHOCTAX
(MpoAoOMKNTENbHOCTL CO00LWEeHnsA 1-5 MUH.)
BonHbI 3ByKOBOM 4acTOThl
PaanoBOHbI
CBY usnyyeHune
UHbpakpacHoe nsny4vyeHume
Buanmbin cBeT
——YnbTpaduoneTtoBoe U3ny4yeHume
 PeHTreHOBCKO€ U3ny4veHue
 [amma usnyyeHue
Y4yebHuUK § 48- § 55, kpome § 50, ynp. 7(1)
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Cnacu6o 3a Baumanue!!!

CIIACHUDBO 3A
PABOTY!!!



