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Llenun ypoka:

+ O3HAKOMUTb y4allnXcsa C

NpakTU4YeCKnUM npuMeHeHmnem a/m
BOJIH;

+ PackpbIiTb @U3n4YecKknmn npuHUuUnM
PAaNOCBA3MN;




L 4

- nepepava n npuem
MHdopmMaLuum ¢ NOMOLLbLIO
PaANOBOIJIH,
PacnpPoOCTPaHAIOLWUXCA B
npocTpaHCcTBe 6e3 NPoOBOL4OB.

paaguvuoTtenerpadHas,

paaunoTtenedoHHanA m
paavnoBellaHue,

TenesnaeHue,
paauoJioKkaums.



CBAi3b
ocyLlecTBNsieTca nyrtemM
nepepavum CoOYeTaHuUs TOUYEeK U
TUpe, KoaupyoLwiero 6yksy
andasuta B a3byke Mopse. B
1843 roany aMepmKaHCKUM
Xyao>XHukK Comroan Mopse
(1791 - 1872)n3obpen
TenerpadHbin koa. OH
pa3paboran ana kaxxaom 6ykKsbl
3HAKM U3 ToUYeK un Tupe. lNpum
nepepaye coobuieHmnsa aonrue
CUrHaJibl COOTBETCTBOBaJIMN
TUpe, a KopoTkue — Toukam. Kop
Mop3e McnoJib3dyeTtca B Haluu
OAHMN.
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- nepeanava B 3pup peum,
MY3biKM, 3BYKOBbIX 3(p(PeKTOB C
NMOMOLLbIO 3/M BOJIH.

npeanosnaraer
nepeanauvy nonobHon nHgpopMmaLmm ToNIbKO
ANS npyueMa KOHKpeTHbIM aboOHeHTOM.

Paanonokauus- obHapyxeHne o6beKToB
onpeaneneHme nx KoopamHaT C NOMOLLbIO
OTpa>XeHns paAnoOBOJIH.

PacctosiHue oT 06beKkTa A0 paauoJioKkaTopa
s =ct/2; c — CKOpPOCTb CBeTa;

t- NpOMEeXYyTOK BpeMeHUn Mexxay
MnMnyJibCaMm



B OCHOBe Tes1IeBM3MOHHOMU NnepeaaUvmn
N306paXkeHum nexkart Tpm
dbmn3nyeckKmx npouecca:

NMpeobpa3zoBaHue ONTUYECKOro
n3o06paxeHus B aNleKTpnyeckume
CUrHasbl

Nepenava aneKTpuyYecKux CUrHanosB
Nno KaHaJsiaM CBA3M

Npeobpa3zoBaHue nepeaaHHbIX
3JIEKTPUYECKNX CUrHaNioB B
onTunyeckKkoe nsobpaxxeHume



Onsa npeobpa3soBaHnUA ONTUYECKOro
n3o06parxeHunsn B d/IeKTpUYEeCKne CUrHasabi
MCNoJiIb30BaHO fABieHne potoapdekKTa,
nayuyeHHoe A.l. CronertoBbiM. AnsA
nepepaUvumn TesieBM3NOHHbIX CUTHAJI0B
MCNOJ1b3yeTCHA paAuoOCBS3b,
OCHOBOINOJIOXKHUKOM KOoTOpou 6b1n A.C.
NMNonoB. Aaoea BocnpounsBeaeHus
n3o06bpaxeHuss Ha JIlOMUHecUuupyouiemM
KpaHe NPpUHaANIeXXUT TaKXXe HalueMy
cooTeuyecTtBeHHukKy b.J1. Po3unHry. Pycckum
MHXXeHep-nsobpertartenb B.K. 3BOpPbIKUH
pa3paboran nepBylo nepegamoLlyro
Te/IeBU3NOHHYI0 TPYOKY — MKOHOCKOIn.



no3BoJsifieT
nepenasaTtb U BOCNpPoOM3BOANTDb LLBETHbIE
n3obpaxeHns NnoaABMIKHbIX U
HenoaABM)XHbIX 06beKToB. 1158 3TOro B
TeNeBU3INOHHOMU nepenarollem Kamepe
LLBETHOro TesnieBMaeHnsa n3obpaxeHume
pa3aenserca Ha 3 OAHOLBETHbIX
n3obpaxeHnusa. Nepepavya KaXxaoro N3 3Tux
n3obpa>kxeHnmn ocyLlecTBISseTCa No TOMY
XXe NpUHUMNny, YTO U B YepHoO-6enom
TenesnaeHun. B pesynbTaTte Ha dKpaHe
KMHEeCKOnNa LBeTHOro tesesmsopa
BOCNpoOM3BOAATCA OAHOBpPEeMEeHHOo 3
OAHOLUBETHbIX n3obpaxxeHus, aoarowmx B
COBOKYNHOCTM LBeTHoe. llepBasa cucreMa
LLBETHOIoO TeJieBMAeHUA MexXxaHN4YecKoro
T™Mna 6bina npeanoxxeHa B 1907-08
PYCCKMM MHXXeHepoM U. A. ARaMUaHOM.



1 lNonos AnekcaHap

- | CrenaHoBuu (16.03.

| 1859-13.01. 1906)-
pOCCMMCKMM DU3NK "

: 3JIEKTPOTEXHUK, OAUH U3
" NMOHEpOB NPUMEHEHURA
3JIEKTPOMArHUTHbIX BOJIH
N B NpaKTUYECKUX uensx,
n3obperarenb paavo.




Coo01eHne 0 BO3MOKHOCTH HMPAKTHYECKOI0
IPUMEHEHHS YJIEKTPOMATHUTHBIX BOJIH JJIs
YCTAHOBJICHUS CBSI3M 0€3 MPOBOI0OB BIIEPBHIE
caesaa 7 mast 1895 roga A.C. IlomoB. ITOT A€Hb
CUHMTAETCH JAHEM POXIACHUS PaaUo.

24 mapra 1896 Ha 3aceqaHun GU3UYECKOIO
oraeeHus Poccunckoro pu3snko-xuMu4eCcKoro
oOmecrBa IlonoB npu MoMoIIMA CBOMX NPUOOPOB
HAIJISITHO NPOAEMOHCTPUPOBAJI Nepeaavy
CUIHAJIOB Ha paccTosinue 250 M, mepeaaB nepByro
B MHUpe€ pauorpaMmy M3 ABYX CJ0B «I'eHpHux

I'epy.



DNIeKTPUUYECKUM

DNIEKTpOMarHuTHoe
pesie

UCTOUYHUK NUTaHnNA



B aHTeHHe noa AeUCTBUueM
nepeMeHHOoro
3JIEKTPUYECKOro nons
BO3HUKAJIM BblHY)XX1€HHbIE
KoniebaHna cBoboagHbIX
3J1IEKTPOHOB C YaCTOTOM,
pPaBHOM YacToTe 3/M BOJIHbI.
NepeMeHHOEe Hanps)XeHue C
AHTEeHHbI NOCTyMNaJsio Ha

— CTEKJISHHYIO
TPYOKY, 3anO/IHEHHYIO
MeTa/U/IM4YEeCKMMMU ONMUJIKaMM.
NMNoa nencrBMeM nNepeMeHHoro
Hanps>keHUs BbICOKOM
4acToOTbl B Korepepe
BO3HMUKAIOT 3J1IEeKTpUYeckKkume
pa3spsabl MeXxay
OoTAEe/IbHbIMU ONMUJIKaMM, M
ero conpotuBJsieHue
yMmeHbuwaeTtca B 100-200 pas.




Cuna Toka B KaTyuwike
3JIEKTPOMArHUTHOroO
pene Bo3pacTaeT, 1
pene BKJ/o4Yaer
3J1IEKTPUUYECKUMU
3BOHOK. Tak
permcTtpuposa’ics
npvuemMm 3/M BOJIHbI
aHTeHHoU. MonoTouek
3J1. 3BOHKAa, yaapsasa no
Korepepy, BCTpsaxuBa/i
ONMWUJIKU U BO3BpalLlan
ero B ucxogHoe
noJioXXxeHue -
nPpUeMHUK CHoBa 6bin
rotoB K permcrpauvm
3/M BOJIH.




Heckosibko no3aHee co3aan noaobHbie ke npubopbl M NpoBen ¢
HUMMN 3KCNEPUMEHTbl UTaNbAHCKUI PN3NK n nHxeHep I'. MapkoHm.

B 1897 oH nonyqun naTeHT Ha anMeHeHMe
3J/1IEKTPOMArHUTHbIX BOJIH AN 6ecnpoBO/IOYHOM
cBsi3u. bnaropaps 6onblUIMM MaTepualsibHbIM
pecypcam u saHeprnn, MapKkoHu, He UMeBLUUM
cneuvanbHOro obpasosaHumsa, Aoobusca WNPOKOro
npUMMeHeHUs HOBOro cnocoba ceasun.

NMonoB e cBoe OTKpPbITUEe He 3anaTeHToBan.



B Hauvane 1897 lNonoB ocyLwiecTBuU/JI
paanMocBA3b Mexxay 6eperom m kopabnewm,

a B 1898 nanbHOCTb paAMOCBA3UN MeXXAY
Kopabnsamu 6binia poBeaeHa Ao 11 kM.
Bonbwoun nobenou Nonosa n eaBa
3apoAvBLUENCH paamocBsa3mn 6bIJ10 cnaceHue
27 pblbakoB C OTOPBAHHOMU JIbAANHDI,
YHeceHHOU B Mope. PaanorpaMmma,
nepeaaHHas Ha pacCcTosiHue 44 KM,
Nno3BOJ1WJ1A J1IeA0KO0J1y CBO€BPEMEHHO BbINTHU
B Mmope. Pa6oTbl NonoBa 6b1/1 OTME@YeHbl
30J/10TOM Meaasnibio Ha BceMupHoM BbiCTaBKe
1900 B Napuxxe. B 1901 Ha YepHOM
Mmope NonoB B CBOUX ONbiTax AocTuran
AAaNIbHOCTU B 148 KM.



K aTOMYy BpeMeHU B EBpone y>e
cyuiecTtBoBaJi1a paAvoOnNpoOMbILLJIEHHOCTbD.
Pa6oTbl NonoBa B Poccun He nonyuyunm
pa3Butusa. OTctaBaHme Poccuum B 3TOMU
obnactu yrpoxxarouie HapacTtano. 1 koraa
B 1905 B cBfiI3n C HAaYaBLUEUCH PYCCKO-
SINOHCKOW BOMHOM notpeboBanochb
60/1blLIOE KOJINYECTBO PaANOCTaHLMN,
HMYEero He OCTaBaJ10Cb, KaK 3aKa3aTb UX
MHOCTPaHHbIM (DUMpMaM.



OTHOoweHuAa lNonoBa C pyKOBOACTBOM
MOPCKOIro segomMmcresa obocrpmnucob, n B
1901 oH nepeexan B lNeTtepbypr, rae 6oin
npocgeccopoM, a 3aTeM nepsbiM Bbl6OPHbIM
AUPEKTOPOM IDJIeKTPOTEXHUYECKOro
MHCTUTYTA. 3a60Tbl, CBA3aHHbIE C
BbiMNOJIHEHUEM OTBETCTBEHHbIX
06s13aHHOCTEN AMpPEKTOpa, COBCEM
pacwaTtanu 3aoposBbe NNonoBa, U OH
CKOPOMNOCTUIXHO CKOHYaAJICHA OT
KPOBOM3JINAHUA B MO3T.



Jlaxe moJry4uB 00J1bIIYI0O U3BECTHOCTD, ITomoB
COXPaHUJI BCE OCHOBHBIC YEPTHI CBOECI0 XapaKrepa:
CKPOMHOCTh, BHUMAaHHUE K YYKMM MHEHUSM, TOTOBHOCTH
UIATH HABCTPEYY KaKA0MYy U MOCUJILHO MMOMOI'aTh
HYKIAIOIMUAMCSH B IIOMOIIIH.

Koraa padorsl 1o NpuMeHEHUI0 PAIMOCBS3M HA
KOPAa0JIsIX NPUBJIEKJIU K ce0¢ BHUMAaHUE 3arPaAaHUYHbIX
1eJI0BbIX KPyros, I1onoB moay4uJi psii npeajaoKeHun
nepeexarsb AJs padorsl 3a rpaHuny. OH peluTeabHO
OTBEPI HX.

Bor ero caoBa: «A 2opo mem, umo poouncsa pycckum. U
eclu He COBPEMEHHUKU, MO, MOcem 0blmb, NOMOMKU
HAWu ROUMym, CKOJlb 6eIUKA MOA NPEOAHHOCMb HAulell
Pooumne u kaxk cuacmiue s, umo He 3a pyoexicom, a 6
Poccuu omkpoimo Hoeoe cpeocmeo ceazuy.
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BbipabaTbiBaeT
rapMoHun4yeckume kosiebaHmA BbiICOKOM
yacTtoTbl (Hecywan yacrtota 6onee 100 TbIC.

ua).

npeobpasyer MexaHn4YecKkume
3BYKOBbI€ KoJiebaHusA B 3/1IeKTpUuieckKkume
TOM >Xe 4YacCTOoThl.

M3MEHSEeT Mo YacToTe UIn
aMIInTyae BbiICOKOYACTOTHbIe KoJsiebaHun
C NMOMOLLbIO 3JIEKTPUUYECKUX KonebaHuun
HU3KOM 4YacCTOThl.

YCUINBAIOT MO MOLWHOCTDb
BbICOKOYACTOTHbIE U 3BYKOBbIE
(HU3Ko4YacCcTOTHbIE) KoNebaHus.

n3Jsiyuaer
MOAY/INPOBAHHbIE 3JIEKTPOMArHUTHbLbIE
BOJIHbI.



npMHUMaeT 3/M
BOJIHbI. /M BOJIHA, AOCTUrLIas
NPUEeMHOM aHTEeHHbI, UHAYLUMpPYET B
Hen nepeMeHHbIN TOK TOM Xe
4acToOTbl, HA KOTOPOU paboTaer
nepepnaTymk.

Bbiaensier u3
MOAYJ/IMPOBaHHbIX KOJ1ebaHnu
HU3KOYaCTOTHbIE.

npeobpasyert 3/M
KoniebaHna B MexaHn4yeckKkume
3BYyKOBbIe KOoJiebaHus.



nepeaaBaeMoro cCurHana -
KoAWpPOBaHHOE U3MeHeHUue OAHOro U3 ero
napaMeTpoB.

B pagnoTexHuke npuMeHsAIoTCS
aMnNaMTyaHas, YacTtoTHada u pa3soBas
MOAYNALMA.

- NK3MEeHeHue
aMnJiuTyAabl KoJsiebaHMN BbICOKOM
2Hecyu.|eu‘) 4acTOTbl KOJ1Ie6aHUAAMUN HU3KOM

3BYKOBOM) 4acCTOTbl.

(nemoaynauun)-
BblAeJIeHUe U3 MoAyJIMpPpOBaHHbIX
KoJiebaHUN BbICOKOU 4YacCTOTbl 3BYKOBOIO
CcurHasna. letektmpoBaHue
OCYLLECTBJ/ISEeTCH YCTPOUCTBOM,
coep>KalluM 3JIEMEHT C OAHOCTOPOHHEN
NPOBOAMMOCTbIO: BAKYYMHbIU UIun
nNPoOBOAHUKOBbIN ANOA-AETEKTOP.
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PAANOBOJIHbI, anneKTpOMarHUTHbIE BOJIHbI C
yacTtoTom MeHble 6000 Ny (c AnnHOM BOJIHLbI A
6onbwie 100 MkM). PaaAnoBOJIHbI C pa3/IN4YHOU A
OT/INYAIOTCH NO 0COB6EHHOCTAM nNpu
pacnpocTpaHeHUU B OKOJZIO3eMHOM NpPoCTpaHCTBe
M No MeToAaM reHepauuuv, YCUJIEHUA U
nanydyeHusa. Ix penart Ha

cBepxasimHHbie (A > 10 kM),
AnvHHbIE (10-1 KM),
cpeaHue (1000-100 M),
kopoTtkue (100-10 m),

YKB (A < 10 M). YKB, B CBOIO ouyepeab,
noapa3aensitotca Ha MeTpoBblie, AeLuMMeTpoBble,
CaHTMMeTpoOBble, MWIJIMMETPOBbLIE U
cybmMmunnnMmerTpoBbie BOJIHbI.



— 3TO MOHU3UPOBAHHAA BEpPXHSAA YacCTb
aTMocdepbl, HAYMHAOLWAACA C PAaCCTOSAHUA NMPUMEpPHO
50-90 KM OT NOBEpPXHOCTU 3eMJIM U nepexoasiluan B
MeXXMJIaHeTHY0 nna3my. MoHochepa cnocobHa
norsowatb M oTpaxxaTtb 3/M BOJIHbl. OT Heé xopoLuo
OTPaX>aroTCA AJZIMHHDbIE U KOPOTKME BOJIHbI.

ONVHHbIE BOJIHbI CMOCO6HbLI Ormbéarb BbINYKJYHO
NOBEPXHOCTb 3eMJIN. 3a CYeT MHOIroOKpPaTHOro oTpaxeHus
OT MOHOChEepbl paaANOCBA3b Ha KOPOTKUX BOJIHAX
BO3MO>XHa MeXAay nobbiMm ToukamMm Ha 3eMne.

YKB He oTpaxatoTcs noHocchepom n cBo6oaHO npoxoanaT
yepes Heeé; OHM He ormbarorT NoBepxXHOCTb 3eMiu,
No3TOMy obecrneunBaloT paAuOCBA3b TOJIbKO Npeaenax
npssMou BUANMMOCTU. TeneBelwlaHue BO3MOXXHO TOJIbKO B
3TOM 4YaCTOTHOM AMana3oHe. [insa pacluMpeHuns 30Hbl
npueMa TeJIeBU3NOHHbIX nepeaad, aHTEeHHbI
nepeaaTYMKoOB yCTaHaAB/IMBAlOTCA HAa BO3MOXKHO 6osbLuen
BbICOTE, AJI 3TOMU XKe L eJiIn UCNOJIb3YIOT PETPaHCNAATOPbI
—cneuuasibHble CTaHUMU, NPpUHUMAIOLLME CUTHaNbI,
ycunaBawlllme ux v ndnyvyamwuime gansbwe. YKB
cnocobHbl o6ecneunBaTb cBA3b Yepe3 UC3, a Takke
CBSi3b C KOCMMYECKMMU Kopabnamu.



CNYTHUKMN CBSAAI3N UCNOJIb3YIOTCH ANSA
peTpaHCNSALUNN TeNNIeBU3UOHHbIX
nporpaMmMm Ha BCIO TEppUTOPUIO
CTpaHbl, AN MO6bunbHOMN TenedoHHOMN
cBaA3n. CNYTHUK NpUHMMAET CUrHanbl
M NocblJlaeT nx Apyrom HaseMHom
CTaHLUMN, HaXoAsLWencs Ha
PaCCTOSSHUM B HECKOJIbKO TbICAY
KWJIOMEeTpoB OT nepBou. NpuHATbIE
Ha3eMHOM CTaHLMEeUNn CUrHanbl OT
CnyTHUKAa CBA3U YCUJINBAIOTCA MU
NOCbUJ1IalOTCA NMPUEMHUKaM APYrux
CTaHLMM.



, NIpo>xxuBana B [jroccenbaopdoe
n3obpen paamonokarop. [lHeM poXxxaeHus nsobpereHus
MO>XHO cumTtaTtb 30 anpens 1904 roaa, korga XwJsibcMmanep
nonyuyun ot AMneparopckoro 61opo no nareHTam
yaocToBepeHue Ha cBoe nsobpereHue. A 18 masa papap
BrepBble 6bi1 UCNbiTaH Ha KeJIbHCKOM >XeJie3HOAOPO>KHOM
MOCTY...

Papap, vain paamosiokaTtop, NnocbiJlaeT HanpaBJiIeHHbIN
Ny4YyoK paauoBOJIH. ABTOMO6uUAb, caMoneTr nnm nrobon
APYron KpynHbIA MeTaJI/ZIM4eCKMM npeaMeT, BCTPEeTUBLUUUCSA
Ha NyTU paaunoJsiyya OoTpa)XaeT ero, Kak 3epkasno. NIpméMHuK
pagapa ysaBJIMBaeT oTpa>xeHue U usMmepsieT BpemMs
NpPoxXo>XAeHUs UMMysbca A0 OoTpakawuiero obbekra u
ob6bpaTtHo. Mo 3TOMYy BpeMeHM pacCYUTbIBaeTCsA pacCTosiHMe
Ao o6bekTa. YYéHble UCNOoJIb3YIOT paaapbl AN U3MepeHus
PaCcCTOSIHUSA [0 APYIrUMX rNnJiaHeT, MeTeoposiorn- ans
BbISiIBJIEHUSA rPO30BbIX (PPOHTOB U NpeacKa3saHusa noroabl,
AOPOXKHaA MHCNeKUuuns- 4yTo6bl onpeaennTb CKOPOCTb
ABMXEeHUs aBToMobuns.



9TO coBOKYNHoOCTb NC3, ABMXYLUMNXCA Ha
KPYroBbiX OKOJZIONOJISPHbIX opbuTtax,
Ha3eMHbIX NYHKTOB npuemMma nHpopmMmauumm
M paamobyes, yCcTaHaB/IMBaeMbIX Ha
caMoJieTax, cyaax, a Tak)Xxe nepeHOCUMbIX
anbnuHucrtamu. Npu aBapuu paanobym
nocbiJlaeT CUrHas, KoTopbi NpUHUMaeTcs
OAHUM U3 CNYTHUKOB. 9BM,
pacnosiodxeHHass Ha HeM, Bbluucnsaer
KoopAauHaTbl paanobya v nepepaer
MHpoOpMaUMIO B Ha3€MHble NMYHKTbI.
Cucrema cozpgaHa B Poccun(KOCIIAC) un
CWIA, KaHape, ®paHunn(CAPKAT).



+ Xn3Hb n pestenobHocTb A.C. lNonoBa

UcTtopuna nsobpereHnn teneBnaeHus

OCHOBHbIe HanpaBJ/ieHNnA pa3BUTUA
CpeAcCTB CBAi3M

3A0pOBbeE YesioBeKa U COTOBbIN
TenedoH

PagnoacrpoHoMus
LiBeTHOe TeneBuaeHume

NUcTtopusa co3anaHua Tenerpada,
TenedoHa

NMHTepHeT(MCTOpMA Cco3AaHunA)



