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Onepauus
“"R2ATh — NeneHecTun” (1)

Tpu BaXXHbIX YCNOBUSA:
*BbinonHnUTbL paboTy B TeyeHUe nepuoga BPpeMeHU, KOTOPbIN He
npeBbIilWaeT 3apaHee 3agaHHbIW nopor T ;
«[loHecTn cTakaH ¢ 06beMOM coka He MmeHee V
*He ponyctntb nonagaHne NOCTOPOHHUX CyDOCcTaHunn bonee PO.




Onepauus
"B3ATR — nenederT” (2)

Al
A Vol

Tpu BaXKHBIX YCIIOBUSA:

*BEINOJHUTE padOTy B TEUCHHUE MEPHUOJIa BpEMEHHU, KOTOPBIN HE
MPEBBILIACT 3apaHee 3aJaHHbIN TOpor 7]

*JloHecTH cTakaH ¢ 00beMOM coKa He MeHee IV ;

*He nomycTuts momajanne mocTOpoOHHUX CyOcTaHimi oosee P,



Onepauuns
"B3dTb — meneuartp” (3)

Tpu BaKHBIX VCIOBUI:

*BEINOTHUTE pabOTy B T€UEHHUE MEPUOJIa BPEMEHU, KOTOPBIN HE
MPEBBILIACT 3apaHee 3aAaHHbIN 1opor 7 ;

*JloHecTu crakan ¢ 00beMOM coKa He MeHee V),

*He nonycTuTh NonajgaHne NOCTOPOHHUX cyOcTaHIMil OoJiee P, .



Onepauuns
"B34Tb — nepeHectn” (4)

OYHKIUN TEICKOMMYHHUKAIMOHHON CUCTEMBI MpPHU
nepeaade HHQopMay MeXay IByMs (MU 0oJjiee)
TepMHUHAJIAMH TaKKE MOTYT OBITh MPEICTABIICHBI
TPEMS YCIOBUSIMM:

 JJocmasumv ungopmayuio 3a npuemiemoe 8pemMsi, He
npesvlularouiee HeKuil nopoz,

» He nomepsamo cyuiecmeeHHyo uacmos uHgopmayuu
npu ee nepeoaue;

» He oonycmums uckasicenus: uHgpopmayuu ceviuie
3A0AHHO20 YPOBHSL .



[lepBble cnocobbl CBA3U

OCHO8HbIe puMepsbl.:

* CBUCT (3BYK),

* OFOHb (KOCTPbI, ddakenbl, 1 T.1.),
* NbIM,

* 3anax,

* KAPTUHKW,

* yOapbl MO XOPOLLUO 3BYyYaLlMM NpegMeTam.



NMupaMmuaa norpebHocTen u CBA3b

Ilepcnexmuea

i

Hacmosuwee
8peMs

MoTpebHoCTH
B Camopeanu3ayum

MoTpebHoCcTH B yBAXEHWUW

CouunanbHbie noTpebHOCTH

MoTtpebHocTH B Ge3onacHOCTH

@u3anonorn4ecKkme NoTpebHocTH
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MHDopMauud

Nudopmamiro 0 KOHKPETHOM OOBEKTE A B MOMEHT BPEMEHH [, MOJKHO HPEICTaBHUTH
n—MepHBIM BekTopoM [ ,(Z,). Ero xoopauHatel b,(Z,), H3MEpPEHHBIE HIH IIOTyYCHHBIE HHBIM
crocoOoM, OTpaKaroT BEIOpaHHBIE NpH3HAaKH o00BekTa A, (i=12,...n). Kak mnpasuio,
CyIIECTBYeT Hekasd omuoOKka &,(7,), paBHas pa3HHUIIE HCTHHHOIO ¢, (f,) ¥ m3MepeHHoro b.(Z,)
3Hauenwii: ¢&,(4,)=a,(t,)—b(t,). 3nHauenme Db/(f,) MoxkeT OBITH IPEACTABUMO YHCIOM

(mammpumep, 17), IHamazoHOM H3MEHEHHH H3ydaeMoH BEIHUMHEI (Hampumep, oT 14 mo 19), a
TaK’K€ CIIOBAMH.

CooOmenune B, (f,) o0 obwekre A kpome 3HaueHHH D/(Z,), coaep:kamuX IOJIE3HYIO
HH(}OpPMAIHIO, JOKHO BKIFOUAT!
e ajpec, KyJa OHO JTOJDKHO OBITH JOCTAaBJICHO, — [, ;

® CBEJCHH, HEOOXOIUMBIE U1 Nepead HHpopMalHH, — /, ;
e ciIyxeOHyI0 HHpOpMaIHIO — /; .
OueBuHO, uTo B 00meM ciayuae B, (4,) > 1,(z,).



YNuUTo4dHbIN Tenerpad




AKYyCTn4yeckoe 3epKasno




OnTnyecknn tTenerpad

N306peTa cBou cnocob nepenaym genewl
nocpeacTBOM CUCTEMbI 6alleH ¢ NoABUXKHbIMU
wectamu, Knop Wann npeactasun B 1792 roay
 ONMcaHune cBoero metoaa, noa HasBaHMeMm
§ cemachopa, HauMOHarIbHOMY CObpaHuio, No
! NOCTaHOBINEHUIO KOTOPOro COOpYXeHa 6bina B
! nepuon c 1793 no 1794 roa nepBas NUHUA
=11 onTudeckoro tenerpada mexay MNMapmxem u
§ Jlunnem anuHHon 225 km. Takxe
‘1. nnaHMpoBanochb coopyauTb 22 CTaHLuW,
\e. npoBecTH 06yyeHMe criyXKaliero nepcoHana.
% PaboTHUKKN nonyyanu xopollee xanosaHbe U
&, MOTTY NIerko nonacTb B TIOPbMY 3a
XanatHocTb. LUann nony4un 3BaHne
TenerpacgHOro nHxeHepa v 6bIN Ha3Ha4YeH
AUpeKTopoM hpaHUy3CKUX TenerpadHbIxX
nuHUN. Benepn 3a coopyXXeHHOW JIHUEeN cTanu
CTPOUTBLCA HOBbLbIE, IMaBHbLIM 00pa3omMm, AnA
BOEHHbIX Lieneun.




CeTb oNTHYECKOI0 Tejerpada
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IIepBbIC 1Iaru B AJICKTPOCBSI3U (1)

B wuwoHe 1820 roma 3pcTtepn
neyataerT Ha JNATUHCKOM fA3blKe

HebGonbLWYIO paboTy noa
3arofioBKOM: "OnbIThI,
OTHOCSALMecCH Ic OEeUCTBUIO

ANEeKTPUYEeCKOro KOHMIrIMKTa Ha
MarHUTHyro ctpenky"”. B atom xe
paboTe OH MbiTaeTcAa BblpaboTaTb
npaBufio, C MOMOLLID KOTOPOro
MOXHO Oobino Obl 3apaHee

onpeagenuTb HanpaBrneHue
MarHUTHOro nencTBus cun,
BO3HUKaKOLWKUX B NMPOBOAHUKE MpwU
NPOXOXAEHUMU no Hemy

aneKkTpuyeckoro Toka. OnbITbl
JpcTteaa cTaBUNMU Hayky B
3aTpyaHUTEesIbHOEe nonoxeHwue.
NMoaBepraraCb COMHEHUIO BCHO
A cucrtema NOCTPOEHUA Mupa,

Hans Christian Orsted pa3paboTtaHHas HbIOTOHOM.




IIepBbIC 1Iaru B SJICKTPOCBSI3HU (2)

André-Marie Ampere

MaTtemaTtuka, MexaHuka U u3nkKa
00A3aHbI Amnepy BaXXHbIMU
uccnegosaHnamm. Ero oOCHOBHbIe
cdmnsnyeckne padboTbl BbINOSIHEHbLI B
obrnactu anekrtpoanMHamuku. B 1820
roqy OH YyCTaHOBUN npaBuro Ans
onpeperieHnsA HanpaBrieHUsA
AEUCTBUA MArHUTHOro nonAa Ha
MarHUTHYIO CTPErKYy, nposen
MHOXeCTBO OnbITOB no
uccriegoBaHuLo B3anmMonencTBus
MeXay MarHUTOM U 3NEeKTPUYECKUM
TOKOM, AN 3TUX uernen cosgan psag
npnodopos, npeanoxwun
UCNOSMIb30BaTb  3JIEKTPOMArHUTHbIE
npouecchbl AnNa nepenayv CUrHanos.



IIepBbIC Iaru B 3J€KTPOCB3H (3)

21 oktao6pa 1832 roma MMaeen JlbBoBu4Y LLUMNNUHr npoaemMoHCTpuUpoBarn
nepBbin B MUpe 3NeKTPOMarHUTHbIN Tenerpad. MATMKOMHaTHaA KBapTupa
oKa3anacb Mana Ansi AeMOHCTpauuUu U YYeHbIN HaHAN Becb 3Tax. Nepepatymk
ObIN ycTaHOBNIEH B OOHOM KOHLUEe 30aHUA, rae cobpanucb npurnawleHHble, a

nPUeMHUK — B ApyroMm, B KabuHete LUunnuHra. PacctosiHue wmexay
annapartamu coctaBuno cBbiwe 100 m.



IIepBbIC 1Iaru B SJICKTPOCBSI3HU (4)

maBHble paboTbl Yy4YeHOro OTHOCATCA K
obnactn SBNeHMW MArHUTHbIX SIBJIEHUN W
anekTpuyectBa. CBoumu pabotamu Bebep
CYLLeCTBEHHO cnocoobcTBOBan YyBeNIMYEHUIO

3HaHUM o 3aKoHax, ynpaBnsoLwmx
aneKTpoAMHaMUYECKUMU ABMEHUAMM,
OTKpbITbiIMU AmMnepoM. OH TeopeTUYecKku
yCcTaHOBUI 3aKOH B3anMoaencTBuUA

ABUXYLIUXCA 3apsaaoB, BhepBble BbiBeas
dopmyny, B KOTOPOM Y4YMUTbIBaAJIUCb He
TONbKO 3HAKU U BefIM4YUHA 3TUX 3apAaoB, HO U
MX OTHOCUTENbHasA CKOPOCTb NepemMeLlueHus,
OAHaKoO, He Y4YuUTbiBanm KOHEYHOCTU CKOPOCTHU
B3anmogenctemsa. OH cuutan, 4TO CuUnbI
Wilhelm Eduard AEeNCTBYHOT MTHOBEHHO, BHe 3aBUCUMOCTU OT

Weber II pacctosiHuA. Takxke pa3pabartbiBan runoresy

O AUCKPETHOCTU INEKTPUUYECKOro 3apsaa.




[IepBbIc 1Iaru B AJIEKTPOCBSI3HU (S)

C UMEeHeM aycca CBSI3aHbl
dyHaamMeHTanbHbIe UccnegoBaHUA MOYTU
BO BCeX OCHOBHbIX OONacTAX MaTeMaTUKM:
anreope, anddepeHunanbHOU n
HeeBKNNAOBOM reomMeTpuu, B
MaTeMaTU4eCKOM aHanuse, Teopuun pyHKUUN
KOMIMJEeKCHOro nepemMeHHOoro, Teopuun
BEPOATHOCTEN, a TaKKe B aCTPOHOMMUM,
reoge3m U MexaHuke. B kaxgom obnacrtu
rmyobvHa TnpPOHUKHOBEHUA B MaTepwuan,
CMeNnoCTb MbICIIU U 3HAYUTENbHOCTb
pe3ynbrata ObinnM nopaxarowumu. lMaycca
Ha3biBanu "koponem MaTeMaTUKoB".
Heckonbko cTtyaeHTOB, Yy4YeHuKoB [aycca,
cTanu BblOaloWMMUCA MaTeMaTuKamm,
Johann Carl Hanpumep: PumaH, [OepekunHa, bBeccenb,
Friedrich Gauf3 MeGuyc.




IIepBbIC 1Iaru B AJICKTPOCBSI3HU (6)

Samuel Morse

Camioan ®uHnm bpus Mopse
- aMepUKaHCKUM
nsoodpertartenb U Xy[OXHMUK.
Haunbonee U3BEeCTHbIe
n3obpeteHus —
3N1IeKTPOMarHUTHbIN
MULLYLLNUNA Tenerpadg
(Annapat Mop3e) u kKop
Mop3se. 24 maa 1844 ropa
Obina nocrnaHa nepBas
aenewa Mexay
BalMHIToHOM u
BanTtumopoM no cnocoby
Mopse ¢ Tekctom "YyaHbl
aena tBou, flocnoau®.



[IepBbie 11aru B AJIEKTPOCBSI3U (7)

U3obOpetaTtenb TenecgoHa AnekcaHap
benn poaunca B 2 3AuHOypre, B
LloTnanguun. Bnocneacreumn cembs benna
nepeexana B KaHapy, a 3atem B CLUA. lo
obpa3oBaHulo benn He ObiIN  HK
WHXXeHEePOM-3JIEKTPUKOM, HN chnankom. OH
Ha4yan MOMOLUHMKOM YuYuUTEensa My3blKU WU
OpaToOpPCKOro WUCKyccTBa, no3gHee cTan
paboTtatb € nAbMKX, CTpagaBLINMU
necdekTraMm peyu, nNOoTepsABLUMMU CIIyX.
CtpemMmneHMe nomMoyb I3TUM nOAAM U
nwboBbL K AeBYyLUKe, orfioxwen mnocne
TAXXenon  O6bone3Hn, nobyaunun  ero
CKOHCTpyupoBaTb Npuobopbl, C NOMOLLLIO
KOTOPbIX OH MOr [OeMOHCTpUpoBaTb

Alexander Graham rMyXuMm apTUKyInAaLnio 3ByKOB peyM.
Bell




IIepBbIC maru B g~~~y (§)

Teaedon, paspadorka 1885 .

ITagea I'oayOMuKkuili ObLJI OAHUM U3
Pavel Golubitsky IEPBbIX POCCHUCKHUX CIEHHATUCTOB
B 00/1aCTH TeJie(POHMM.



[IepBbIe 1Iaru B AJIEKTPOCBSI3HU (9)

AnekcaHgp CTtenaHoBuY lNonoB ObiN

nepBbIM YUYEHbIM, KOTOPbIN
npoaeMoHCcTpuUpoBan npakTuyeckue
BO3MOXXHOCTH pacnpocTpaHeHus

paguoBoniH. OH nocTpoun nepBbIn
paguornpueMHUK ¢ NMOMOLLLI0 KOTOpPOro
B aBrycte 1894 roga cymen nonyuyutb
paguocurHanbl ¢ pacctoauma 40 m. 18
nekaopsa 1897 ropna lNonoB nepenan ¢
nomMmoubo TernerpadgHoOro annapara,
NpPUCOeaAUHEHHOro K npuobopy, crnosa:

«lFeHpux Fepup». NMpnemMHuk
pa3meLyancs = dnsnyeckon
nadoparopum MNMeTepOyprckoro
Alexander Popov YHUBepcuteTa, a nepegatyMk - B

30aHMN XMMUYECKOM rnadbopaTtopum Ha
paccTosiHum 250 m.



IIepBobie maru B 35eKTpoCBs3u (10)

Nynoenbmo MapKoHu — MapKus,
UTarNIbAHCKUN PagUOTEXHUK U
npeanpuHUMarternb, OAUH U3 n3obpeTaTtenen
paauvo; naypeat HobeneBckoun npemuun no
¢n3suke 3a 1909 roa. B Hayane 1896 roga
npuexan B Benukoo6putaHuto, rge
npoaeMOHCTPUpOBasr CBOM annapar: ¢
nomowbio a3dyku Mop3se nepenan curHan c
KpbILWX FIOHOAOHCKOIro noyramTa B gpyroe
30aHue Ha pacctosiHue 1,5 km. U3obOpeTeHune
3anHTepecoBano KpynHoro cgusuka B.I.
MNMpuca, 6bIBLIEro AUPEKTOPOM OpUTaHCKOMN
noytbl 1 Tenerpada. Mo ero
pykoBoactBoM, MapKkoHu noBén
AanbHenwue paboTtbl. B 1896 rogy roga
nogan 3asiBKy Ha "ycoBepLUeHCTBOBaHUA B
nepenaye 3MeKTPUYECKUX UMMNYNbLCOB U
CUrHanoB 1 B annapartype Ana atoro".
lNMpoBen nepBylo Ny6rnnYHyr0
AEeMOHCTpaLUIo CBOEro n3oopeteHus Ha

Guglielmo Marconi paBHuHe Concbepu, Ao6MBLUNCE Nepeaayun
paguorpamMm Ha pacctosiHue 3 Km.




Xenn Jlammap (1914 — 2000)
-

B aBrycte 1942 roga 3anateHToBana cBor naer “cekpeTtHou CUCTeMbl
KOMMYHUKaLM”’, KOTOopas nerrfia B OCHOBY He TONbKO OyAaylien CUCTeMbI
cnyTHUkKoBou cBA3n MnHo6opoHbl CLUA, HO n MOOUNBHLIX TenecgoHOoB.
MaTeHT Ao cux nop npebbiBaeT noAa rpncom “coBepLUEHHO CEKPETHO”.
MepBble cBeAeHUs1 0 HEM NPOCOYMNUCH B NevaTb Nuwb B 1397 roay, byayum
YNOMSAHYT B O4HOM U3 HOMEpPOB aBCTPMMUCKOro BOEHHOI0 XXypHana.



CuncreMbl KOMMYyTaUuu B
Tene@oHun




Bo3ayuiHbie JUHAM CBA3H B TOpoje
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JINHEenHble COOpYIKEeHUS
MeXAyropoaHou CBSA3M




International Telecommunication Union

MexayHapoaHbIU coro3 anekTpocBA3u (International
Telecommunication Union, ITU) — mexayHapoaHas
opraHumsauus, onpegensowas ctaHaapTbl (TouHee —
pekomeHaauumn) B obnactu anekrtpocssasn. MCIO -
ofiHa U3 CTapenwWwux MexayHapoaHbIX opraHM3auum.
OHa 6binna ocHoBaHa B lNapuxe B 17 masa 1865 rona
noa HasBaHuem MexayHapogHoro TenerpadgpHoro
coto3a (Union internationale du teléegraphe). B 1934
rogy MC3 nony4yumn cBoe HblHelHee Ha3BaHue, a B
1947 roay ctan cneuynanusnpoBaHHbIM
yuypexpeHuem OpraHunsauum O6GbeanHEeHHbIX
Hauun. B HacTtosiwee Bpemsa B MCO Bxoaut 191
cTpaHa (no cocTosiHU Ha ceHTAOpbL 2008 ropa).
CtaHpaptbl MCO He aBnsAOTCA 00sA3aTefibHbIMU, HO
nopgaepXuBarwTcsd  OONbLUMHCTBOM  Y4YaCTHUKOB
TENEeKOMMYHMKALUOHHOIO PpPblHKA, TaK KaK OHM
obGner4yaroT B3auMmoaencTBue Mexay CeTAMU CBA3U U
nosponsaT lpoBangepam npenocTaBnATb YCnyru
no BCemMy Mupy.




THED

World Class Standards

ETSI

EBponenckum UHCTUTYT
TeNleKOMMYHUKaUMOHHbIX cTaHpaptoB (ETSI)
Obin co3pnaH B 1988 rogay kak He3aBuUcCUMaH,
HeKoMMep4eckas opraHusauus no
cTaHgapTusaumMm B 00nacTu 3reKTPOCBA3MN.
ETSI Obinu ycnewHO cTaHAAPTU3UPOBAHDI
cuctema cotoBonm cBA3M GSM un cucrema
npodeccMoHanbLHON MOOUNBLHON pPaauOCBA3U
TETRA, a TaKk Xe cucteMmbl UuUudpoBOro
TeneBU3NOHHOIOo BellaHus DVB.
PacnonoxeHHbin okono Hwuuubl (PpaHuus),
ETSI ocpmumnanbHO OTBETCTBEHEH 3a
cTaHAapTuU3auuio MHOPMaALMOHHbIX n
TeJNIeKOMMYHUKaLMOHHbIX TeXHONOormm B
npeaenax EBponbl. B ETSI BxoaaTt 699 uneHoB
or 55 <ctpaH EBponbl UM paga [gpyrux
KOHTUHeHTOB. Cpegu uneHoB ETSI ectb
NMpoussogutenu obopyaoBaHusa, Onepatopbl
cBA3n, AgMmuHuctTpauum cBna3u, [lpoBangepsbl
ycnyr, UccnegoBaTernibCKkue LEeHTPbI.



