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HemHoro ncropum (1)
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Tenerpada co CTOPOHbLI
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HemHoro ncropum (2)

1890-¢e rr. Kazauum
pa3bes3n oxpaHsieT
TenerpadgHyo JIMHUIO
(13 "nniocTpupoBaHHON
NCTOPUN BEPXOBOU
e3nbl", n3gaHHou B
[Mapwxe B 1893 roay)
TexHuka:
XpomonuTtorpadus
[oa: 1893
PucoBanbLiuk: Banne,
INyn (1856—1940)
PpaHuus




Onepauunsa: “B3ATb — nepeHecTn”

DyHKIUHU TeJIerpa)HoOu CeTH NMPHU nepeaaye
COOOLIEeHUA MEKAY TEPMUHATIAMU MOT'YT OBITH

npeacraBjeHbl TpeMd YCJIOBUSAMM:
eJlocTaBUTH HH(POPMALIUIO 32 BPpEMs, KOTOpPOeE
YCTAHOBJICHO /ISl KAKI0U KATCTOPUH TeJIerpaMm;
*He morepaTs aipecHYI0 1 MH(POPMAIMUOHHYIO YACTH
TeJIerpaMMBbI IIPH ee mepeaaue;
*He nonycTuth HCKaKeHU HHPOPMAIINHU CBBIIIIE
32IaHHOT0 YPOBHHA .



UHdbopmauunsa, coobeHune, curHan (1)

Nuadopmarus » Coo0meHue »  Curnain

l

AHAJIOTOBBIM [ludpopoii

KonnyecTtso nHdopmauun, KOTOpoe CoaepPXUTCS B
COO0LLEHMN &, MPUHATO OLIEHMBATbL MO BEPOATHOCTU €0
nosiBneHna — p(a).



UHdbopmauuna, coobeHune, curHan (2)

CyLiecTBEHHbIN 0O6BEM HOBbIX AAHHbLIX MPUCYLL, MarioBEPOATHLIM
coobLeHnam. INpnHATO oueHmMBaTb KONMMYECTBO MHd OpMaLnn —
J(a) norapnpmom BennUnHbLI, 00paTHOM BEPOSATHOCTU p(a):

J(a) =log, : =—log, p(a)
| p(a)

Ualle Bcero npeanonaraetcd, 4to h=2:

J(a)=—log, p(a)



UHdbopmauunsa, coobeHune, curHan (3)

OueHum KonmyecTso MHdopMaLun B CrioBe U3 cemu Byks (n)
npu ycrnosuu, 4To andasnt cogepxut 32 bykebl (m) . bygem
cumTaTb, YTO BCE BEPOSATHOCTU MOSABIIEHNSA KaXXOOW OYKBbI
oOunHakoBbl. Toraa:

B :zlogzl = nlog,m = 35
j=! m

OHTpONUA UCTOYHMKA H(a) coobLueHnn onpenensieTcsa Kak
MaTeMaTn4ecKoe oXnagaHue Konnyectsa MHOOpMaL .

H(a) ==Y p(a,)log,p(a,)



[Mepeaaya coobweHnn Yyepes cetb (1)
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[TpueMHUK
COOOILIC HUHA

YcTtponcTtea npeobpasoBaHus coobleHnn, nepeaaBaeMblX B CETAX TenerpadHom
CBSI3U, B ANEKTPUYECKMIA CUrHaN NpPeacTaBnaloT Kaxablin 3HaK (B OCHOBHOM, OyKBbl
N UMPpbI) YHUKaNbLHOM KOMBMHaLMEN NMMYSTbCOB U Nay3 O4MHaKOBOM
OnnTenbHOCTU. IMNynNbC COOTBETCTBYET HANUUMIO HaNpPsXKeHUs1 Ha BbIxoae
npeobpasoBartens, a nay3a — ero otcytcTeumio. MexagyHapogHbln TenerpadHbIn
kog MTK-2 nossonsieT npeacrasutb 6ykBy "A" B Takom Buae: 11000. B gaHHOM
cnydae cumBon "1" ykasbiBaeT Ha nepefady nmnyrnsca, a "0" — Ha Hanudue nayssbl.
[Mo3gHee 6bin pa3spaboTaH ceMnanemMeHTHbIn TenerpadHbiv kog — MTK-5. OH
NO3BOSINST pacLLUNPUTL PYHKLMOHANbHbIE BO3MOXHOCTW TenerpagpHon ceBs3u.




[lepeaaya coobOLeHNU Yepe3 ceTb (2)

YcTponcTeo npeobpasoBaHnsi CUrHarnoB B COOOLLEHME NO3BONSIET
NOMy4YnTb COBOKYMHOCTb BYKB U LMdp, KOTOpas BOCNPOU3BOANTCS Ha
nevyaTaroLEeM YCTPOMUCTBE UM HA SKpaHe MOHUTopa. CKOpOCTb
TenerpacdupoBaHns B obpaTtHo nponopumoHanbHa annHe nmnynbca T

CkopocTb nepegayun B Tenerpadum npuHATO N3MepaTb B bogax. 310
Ha3BaHWe — NpM3HaHue 3acnyr opaHLy3ckoro nsobpertarens >KaHa
bono, BHecLEero cywecTBeHHbIN BKIa4 B pa3BuUTMe aNeKTpoCBA3N.
CTtaHpapTHaga CKOpPOCTb Ana TenerpadHoro annapara cocrtaenget 50
boa. 310 03Ha4vaerT, 4To AnMHa uMmnynsca coctasnseTt 20 mc.



OcHoBbI Tenerpadhun

[1lpocTenwasg KOHCTPYKLUUA CUCTEMbI TenerpadHon CBA3M:
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PaboTta cxembl odeHb npocTa. [pu nosydeHnn cnurHana s JIMHUM 3aMblKaeTca Lerb
perne. KOHTaKT 3Toro pere, B CBOK o4yepenb, obpasyeT uenb ans cpabarbiBaHn4
nuwyLero npubopa. B pesynsraTe Nony4vyeHHbIN (HO He Bcerga — nepefaHHbIn)
cuMBON DyaeT BOCNpon3BeLEeH Ha NCMONb3yeMOM HocuTerie nHgopmaumn.
CumBornbl OygyT pasnmMyaTtbCs Ha OCHOBE MCMONb3yeMblX NpaBusl NpeacTaBreHuns

COOOLLEHNI.



Ctapble TepMUHan.bI

ObopynosaHue "Tenekc T100" Hemeukon KoMnaHUK Siemens




[lpueM TenerpamMmm Ha NeHTyY
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TenerpadHbIN KoY
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Koa Mopse
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CurHan SOS 3anpeulaetcs
nogasaTb, €CNU HET HEMUHYEMOMU
Yyrpo3bl A5 XKU3HU toaen unu
cyaHa Ha mope. SOS nopaéTtcsa 6e3
nays3 mexay éyksamu:

((...———...))

(TPpY TOYKK, TP TUPE, TPU TOYUKK),
TO eCTb Kak ogHa AnMHHaga Oykea.
XoT4 YyacTo cymtaetcs, Yto SOS
saBngeTca abbpeBmatypon ot «Save
our souls» (cnacute Hawwu gywn)
nnn «Save our ship» (cnacute Haw
Kopabsnb), Ha camMoMm Aerne oH 6bin
BblOpaH n3-3a NPOCTOThbI Nepenayun,
K TOMY e nepeaaeTcsl He Tak Kak
Bce abbpeBunatypbl (OTAEMNBHBIMU
bykBamu), a eanHom DyKBOW.



MexayHapoaHbin TenerpadpHbIN KoA
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Haunbonblwee npuMmeHeHne nonyyun 5-
9NIEMEHTHbIN paBHOMepPHbIN Koa Ne 2,
pekomeHaoBaHHbI MCO B 1932 roay.
[Tpnem n nepenayva KOppecrnoHAeHUNN
Ha TenerpadHbIX annapaTtax B Poccum
NpPOU3BOAATCA KakK Ha pyCcCKOM, TaK 1 Ha
naTtuHcKom andasutax. [loaTtomy B
KayecTBe OCHOBHOIO NMPUHAT
TpexperncTpoBbiv Kog Ne 2 ¢ pycckum um
NaTUHCKUM andaBnTamu,
OTNnMYarLLnncs oT ABYXPErncTpoBOro B
OCHOBHOM go6aBneHneM pyccKoro
andgaesuTa n perncTtpa angd nepesoga
annaparta Ha paboTy C pyCCKUM
andaBuToM.



doToTenerpadpus

ObrnacTb Haykn U TEXHUKN, OXBaTblBaloWaa U3y4yeHne TeoOpeTUYECKMX OCHOB
gakcumusribHoU cesi3u, pa3paboTKy cnocoboB nepenavn HeENOOBUKHbIX
MNSTIOCKNX U30D0pakeHU Ha pacCTOAHME MO KaHanam CBS3U U co3daHune
annapartypbl 4nsa peanusaunm 3TMx cnocoboB; UCTOPUYECKUN BKITHOYAETCS B
mersezgpaghuto Kak oanH u3 ee pasgenos. B dpototenerpadpun peluarorcd
3agayun, cBa3aHHble ¢ npeobpasoBaHMEM ONTUYECKNX N306paxeHnn B
AreKkTpuYecKne curHanbl 1 obpartHbIM NpeobpasoBaHMEM, C pa3paboTKon
cnocoboB 3anncn nsobpaxeHun, npeobpasoBaHMEM aHANOroBOW
NHOPMAaLMN B ONCKPETHYIO, pa3paboTKoON MexaHNYECKUX N ANTEKTPOHHbIX
CUCTEM Pa3BEPTKM, OLLEHKON UCKaXXEHNN CUTHANoOB (hakCUMUIbHOW
NHdoOpMaLMK Npu Nepenadve nocnegHnX N ycTpaHeHNeM Takmx UCKaXKeHUMN.
Passutune gpototenerpadpum onupaeTcs Ha JOCTUXKEHUS INEKTPOHUKM,
PaAVNOTEXHUKN, INTEKTPOTEXHUKN, CBETOTEXHUKN U OPYTNX OUCUMUMNIINH.
[lepcrnekTuBbl ee pa3BUTUS CBSA3aHbl C COBEPLUEHCTBOBAHNEM
gbakcuMUuribHbIX arrnapamos (Harnpumep, NxX oCHalleHNneMm
aBTOMaTUYECKMMWN YCTPONUCTBAMM MPUEMA U perncTpaummn n3odpaxeHummn),
pa3paboTKon 1 BHEOQPEHMEM annapaTypbl 4ANs nepegayvn UBETHbIX
N300pakeHui, NoBbILLEHMEM CKOPOCTU nepeaadn akCUuMnITbHON
NHpopmMmauun N T. 4.



[lepeaaya razeTHbIX NOSIOC

[ns obecneyeHna ceoeBpeMEHHOW 4OCTaBKM
LleHTpanbHbIX raseT Obina opraHn3oBaHa
cucTtemMa geueHTpanusaunmy nevyataHus raser.
Okono 70% Tupaxka ueHTparnbHbIX ra3et
nevaTtanocb B 40 ropogax CTpaHbl C MaTpu,
AocTasnsgemMblx camonetamun. OgHako gaxe
camorneTbl He Mornu obecneynTb 4OCTaTOYHO
ObICTPYIO OCTaBKY MaTpuy, B oTAaneHHble
panoHbl CTpaHbl. [1o3aTOMY cTana pa3smBaTbCS
nepeaada raseTHbIX MNonocC B OTAASIEHHbIE
ropoja cTpaHbl C NOMOLLLIO poToTenerpada
no kaHanam cesa3sn. B CCCP B 1971 rogy
aencTeoBano 12 nyHKTOB npuemMa raseTHbIX
nonoc no gototenerpady. MNpu
dooToTenerpadHOM MeToae OTTUCK ra3eTHOW
NosiIoCbl MOMeLaeTcs B nepenaroLLmn
annapart, YCTaHOBJIEHHbIA B N34aTtenbCcTBe, U
nepegaeTcya No KaHanam CBA3n
POTOINEKTPUYECKUMUN UMMNYNIBCAMU K MYHKTaM
npuema, rae Ha NpMeMHbIX annaparax
nosiy4qaroTcs oOTOKOMUK ra3eTbl Ha NileHkKe.




LleHHOCTb MHOpMaL UK

a [ (yennocms unghopmayuu )
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Bpema noctaBky cooOLeHnn

[Tpn BbIDOpE BpEMEHN OOCTABKN COODLLEHNN YYNTLIBAETCA MHOXECTBO
doakTopoB, KOTOPLIE CBSA3aHblI C TEXHUYECKMMN N SKOHOMUYECKNMU
coobpaxeHnamn. BaxkHa Takke ponb LeHHOCTM MHopMaLnu.

Onpenenum aBe BEPOATHOCTWN: AOCTUXKEHUS LEenn Ao (P1) N nocne
nony4eHus nHgopmauun (P,). lNpeanonaraetcs, 4yto P,2 P,. Toraa
LEeHHOCTb MHgopMauun I MOXXHO onpeaennuTb cneaytowen pasHoCTbHO:

I =log, P, —log, P

Tak kak P,2 P, LEHHOCTb UH(OPMaLMK OyaeT HeoTpuuaTernbHOM
BENTMYNHOMW.

LleHHOCTb MHGOpMaLMN MOXET TakKe OLeHMBaTbCA Yepesd PyHKLNK
pUCKa.



CurHanbi B PA3HbIX TOYKAX CEeTU

S(t)

Buixoo nepedamuuxa

1 0 1

» Bpemsa
Bxo0 npuemnuxa

Bwvixoo npuemnura

1 0 1

» Bpem:



BnusHue nomex

(1)
Buixo0 nepedamuuxa
1 0 1
» Dbpemi
T lomexa
0 Bx00 npuemnuxa
v
1 1 0 1

> Bpemi

[1pn nepenaye nepsou eguHULbI B JIMHWUIO NMonarna CTofMb CyulecTBeHHad
nomMexa, YTo Ha BXoA4e NpuUemMHOn YacTu annapartypbl TenerpadgHoOu
CBSA3M BMECTO 0gHOM eanHuULbl bbina 3admkcupoBaHa
nocneposatenbHocTb "1 -0 — 1",
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ToHanbHoOe TenerpadnpoBaHue




UHdopmaumua u coodeHune

CeTn TenerpagHom cBs3n MOryT KnaccnuumpoBaTbCS
pasnnyHbiMun cnocodbamun. C Touku 3peHusa OnepaTtopa
CBA3M Yallle BCero UCnosb3yeTcda Takaa Knaccugukaums:
‘TernerpadgHas cetb obuiero nonb3osaHus (TIOIT);
*aDOHEHTCKOE TenerpadupoBaHme.

B cetn AT ncnonb3dyetcs 3akpbiTaga LecTudHavyHas
cuctemMma Hymepaumn. Homep 3anmcbiBaeTca B TaKOM
Buae: ABCabc. lNepBble Tpy cumMmBoOna onpeaenstoT
HoMmep y3na. Cnegytowine Tpu cumBona
noeHTUupnunpytotT TepmMmuHan B ceti Al.



TeneKkoMMyHUKaLUUOHHAA cucTemMma

CpenctBa
Cers B noMemerHHA Cetp moctyna basoBas ceTh P
IOJTb30BATCIIA MOICP’KKH YCITyT

OtBercTBEHHOCTHh OniepaTopa CBA3M

OTa moaenb npeanoxeHa MCO ana ceten anekTpocBA3mn
noboro Buaa, xots boina paspabotaHa, B OCHOBHOM, Afs
KoHuenuuu «ImobanbHas ntHpopmMaumoHHasa MHPaACTPYKTypa»



CeTun TenerpacdHoOun cBA3MN

PY 121

o Py 3oHa 1

ry3 ; ry?2




KommyTauua B Tenerpadpun

[lepBble ceTu TenerpagpHon CBA3M UCMOSb30Banu nepegadvy coobLieHnm
C nepenpuemamu, YTo0 O4EHb HANOMUHaNo MeTo4 KoMMyTauum
cooblieHnn. 3atem Hadanacb asTomaTtmsauua TIOl, koTopagd
ncnosib3oBana TexHomnoruo "KoMmMmyTtauma kaHanos". [1na tenerpadgpun
Takon cnocob pacnpeneneHna nHdbopmMmaunm manodddekTnBeH. Tem He
MeHee, METoAbl KOMMYTaLUN NAaKeTOB eLle He Halun NpakTUYeCcKoro
BOMJIOLLEHUS.

B nocrnenHeun 4yetBepTn XX BeEKa Ha4arocb paaukarnbHOe U3MEHEHNE
TEXHOMNormm KommyTtauum B TenerpadHom cetn. CHavyana obinu
NCNONb30BaHbl HOBblE METOAbI KOMMYTaLUUN COOOLWEHMA. 3aTEM CTano
O4YeBUOHbLIM, YTO Ny4Lle BCENO OPUEHTUPOBATLCH HA KOMMYTaLUNIO
naketoB. [na TTOlN n AT Takon nogxon okasancst BaXXHbIM eLle no
ogHou npuynHe. Tenerpadusa ctana "BbITECHATLCA" APYrMMU BUOAMMU
cBa3n. C apyrom CTOPOHbI, AaHHbIW BUO KOMMYHUKALMW OCTaBariCad OYeHb
BaXXHbIM KaK CpeaCcTBO AOKYMeHTarbHOW cBA3Wn. [10 aTUM npuynHam
LenecoodbpasHO MakCcUmMarsribHO MHTErpupoBaTtb ceTn TenerpadpHomn cBaA3un
B €QMHYI0 TEeNIeKOMMYHUKALUMUOHHYIO CUCTEMY.



AP PeKTUBHOCTbL KOMMYHUKaLNA

becema v
KJIACCHOH
JIOCKH

Pasrosop no
TeneoHy

OOI1IeHni 1Mo
e-mail

Cmenenv s¢hghexmusnocmu

Buneozanuck

3BYKO3aIIUCh
Crartbs

Dopma KOMMYHUKaYUl



[MepcnekTuBbl pa3Butuda tenerpadcdum (1)

OcHoBHasi NpuYnHa Kpuamnca tenerpagum 3akno4aeTca B OTCTaBaHUK ee
BO3MOXHOCTEN OT YPOBHSA COBPEMEHHbIX TpeboBaHUM K ycryram
OOKYMEHTarIbHOW 3MeKTPOCBA3N. QTO OBCTOATENLCTBO YyCyryonaerca Hanminem
Ha TenerpadHbIX CETAX MOpParibHO YCTapeBLLErO U UcHepnaBLUEro CPOK CryX0bl
obopynoBaHus, a TakKe Cepbe3HOM KOHKYPEHLNEN CO CTOPOHbI NHTEHCUBHO
pa3BUBAIOLLINXCA COBPEMEHHbLIX 1 Bornee nNpuBnekaTenbHbIX Ans notpedbutenen
Taknx BUOOB AOKYMEHTalbHOW CBSA3W: nepeaada AaHHbIX, SNEKTPOHHAas NoYTa,
doakcMmMmunbHasi CBA3b.

CHWXeHKne cripoca Ha ycnyru tenerpadHom CBs3n 1 pocT NoTpebHOCTEN Ha
COBPEMEHHbIE YCNYyrn AOKYMEHTalIbHOW 311eKTPOCBA3UN ABNSETCA 06LLEMNPOBON
TeHaeHumen. Bo mHornx ctpaHax npobnema nogaepxku ycnyr TTOM n AT
pelwiaeTcs pasnuyHbiMn cnocobamun. Hanpumep, B HugepnaHgax tenerpadHas
cBsA3b npekpatuna paboty B 2004 roay. B ssHBape 2006 roga ctapenunm
amMmepuKaHcKnn HaumoHanbHbIM onepatop Western Union o6baBun o nosiHomM
npekpaweHn obcnyXMBaHUs HacerneHnda No oTnpaBKe M JOCTaBIIEHUIO
TenerpaHbix coobuweHun. B To xe Bpemsi B KaHage, benbrumn, 'epmanun,
LLiBeunn, AnoHnm HeEKOTOpblE KOMMAaHUM BCE eLle NoaaepXnBatoT CepPBUC MO
OTMpPaBIiEHUIO U JOCTaBKe TPaAULMOHHLIX TenerpadHbIX COOOLLEHNN.



[lepcnekTuBbl pa3BuTua Tenerpadum (2)

TenerpadHas ces3b nogsunack 6onee 170 net Hasaa. o Hayana 90-x rogoB OHa
Oblna egqMHCTBEHHBIM BUAOM OOKYMEHTalIbHOW CBSA3W, OOCTYMNHbIM LLUMPOKOMY Kpyry
notpebutenen. OgHako B 1992 r. HameTunca kpmsuc: ecnu B 1991 r. B Poccumn
TenerpadHbin obmeH coctaensan 200 mnH. Tenerpamm, To B 2009 r. 6610
oTnpasrieHo nopsaaka 13 MnH. TenerpamMmm. TernerpadHasa cBsA3b CHadana Ttepsina
[0XoAbl, a 3aTeM 1 BOBCe cTana yObITOYHON. YObITKM B NnocregHue rogbl yaaeTcd
COoKpaLlaTb 3a cYeT pocTa TapnudoB, 04HaAKO KOMMNEHCMPOBATb UX MOSTHOCTLIO BPAL
nun ygactcq. Tak, no gaHHbiM MuHkomcesasun, B 2009 r. goxoabl OT nepenaym
TenerpaMmm KomneHcmpoBanu nuwb 33% pacxonos, CBSA3aHHbIX C
npenocTaBfieHNEM YCIyTn.

CerogHsi B LOKYMEHTOOBOpOTE MMEHHO 3aBEPEHHAs TerierpamMmma ABsieTCs
IOPNONYECKUM OOKYMEHTOM, @ C YHYETOM OCODEHHOCTEN TEPPUTOPUN HALLEN CTPaHbI
TenerpagHaga cBA3b UMEET eLLe N CTpaTerndyeckoe 3HayeHue angd
rocygapCTBEHHOrO yrnpaBfieHUd B YCIIOBUAX Ypes3BblYanHbIX CUTyauun. Kpome Toro,
B nocriegHee BpeMs rnpu obLLeEM CHUXEHUN Yucna TenerpamMmm 3HavymnTesibHO
YBENNYUNOCh KONMYECTBO NPaBUTENbCTBEHHbLIX TelerpaMmm, a Takke pacLumpusics
nepeyveHb Nnl, UMeLLKX nNpaBo ux oTnpasku. MIHave roeops, TenerpagHaga cBA3b
Poccun HyxHa. Ho kakum obpa3om ee coxpaHUTb, KakoBbl MOTYT ObITb
HanpaBneHus ee pas3BUTUSA, KaK NPOBECTU ee MOLAEPHU3aUNIO U AaTb "BTOPYIO
XU3Hb" TenerpadHoOn cBA3N?



Bonpocer?



