Tema 3. Cro0menns, CHrHAJIH, KOMYHHKAIIMOHHH KAHAJIH.
AHAJIOTOBU M HM(PPOBU CUTHAJIU M KAHAJIU, ONIMCAHNE BbB BpeMeBa U
yecToTHA 00acT. UHpopManIMOHHM MapaMeTpPH HA ChbOOIIEHUATA U
KaHAJINTe

OIIMCAHUE HA CbOBHIEHUSATA

CpboOmenusita, oOCKT Ha MIpeJaBaHe B TEICKOMYHUKAIIUUTE, OUBAT aHAJIOTOBU U
IUCKpeTHU. JIMcKpeTHH ca ChOOIIeHUATa, U3rpaxaaHu ype3 Habop (a30yka) oT
KpaeH Opoi cuMBOIH. TakuBa ca TEKCTOBUTE CHOOIIECHUS U JTaHHUTE.

AHaJIOTOBM (HETIPEKbCHATH) Ca CHOOIIEHUATA, U3TPAKIAHN OT 0€30pOITHO MHOTO
CUMBOJIH (M3MOJI3BAIIM O€3KpaiiHO Ibiara a30yka). TakuBa ca TOBOPHHUTE U My3HUKaJI-
HUTE CHOOIICHUS, TE3U OT aHAJIOTOBU CEH30pH U JIp. YOBEKbHT reHeprpa OCHOBHO
aHAJIOTOBU CHOOIICHHUS 1 OCHOBHUTE MY CEH30PH (CITyX, 3pE€HUE, OCE3aHne) Bh3IpHUe-
MaT aHAJIOTOBH ChOOIICHMS. BhIpekn ToBa, TEXHUYECKUTE CPEICTBA 32 TIPEIaBaHe U
ChXpaHsBaHE Ha CHOOIIEHUSI ca OOEKT Ha TOTaHa IIU(POBU3ALIUS.

CroOmieHusTa ce onmucBaT 0OMKHOBEHO caMO WH(GOPMAITMOHHO YPE3 KOJIULECTNEOMO
ungopmayus 1 UHGOPMAYUOHHUSL UBTUUDBLK, KOUTO ChIBPIKAT, @ U3TOYHHUIIUTE Ha
CBHOOIIIEHUS C€ OTIUCBAT C TEXHUTE CKOPOCM HA cb30asane Ha ungopmayus (npouseo-
OUMENTHOCH HA U3MOYHUKA) U MAKCUMATHAMA CU UHGPOPMAYUOHHA NPOU3BOOUME]T-
Hocm (Kanayumem HA U3MOYHUKA), KAKTO U C UHOPMAYUOHHUS CU USTUULDK.

Bcsiko cpo0mienne Hocu nHopMalius 3a HsikakBa ¢pu3nyecka cuctema, KosTo
MOXKeE Ja 3aeMa pa3inuHU ChCTOSIHUA. KOJIKOTO J1aJIeHO ChCTOSIHUE € TTO-HEO-
JaKkBaHO (C MO-MaJIKa BEPOSITHOCT 3a 3aeMaHe), TOJIKOBa MoBeue HHMOpMaIus
ChIbpIKa CHOOIIEHNETO 3a Hero. Taka KOJIM4ecTBOTO MH(OpMaIUs ce CBbp3Ba
ChC CTEIEHTA Ha HEOMPEEICHOCT HA CUCTEMUTE U C TOJIEMUHATA HA BEPOSIT-
HOCTTA 3a 3a€MaHe Ha Bb3MOXKHUTE ¥ ChCTOSTHUSI.

Msipkara 3a HEONPEACICHOCT HAa €HA CUCTEMAa € HeHATa eHTpPonusa. AKO eqHa
cucteMa X MMa 7 Bb3MOXKHH ChCTOSIHHUSA X1, X2, X3, ...., X,, KOUTO MOXeE Jla 3aeMa
C BEPOATHOCTH p1, P2, P3, - - -» Pu, eHTPOnAATA H(X), bit Ha Ta3u cucrtema ce
ompenens mo Gpopmyiara

H(X) =—-Xplogyp, bit
AKO n-Te ChCTOSIHUSL C€ 3a€MaTr C paBHHU BEPOSITHOCTH p; =1/n, eHTponusiTa Ha
cucremMara uie 0bJie MaKCuMasHa

H(X)max = — Zplogop, = logon, bit
Besiko croOienre a; 3a fajgeHa cucTeMa HaMmalsiBa HeHaTa HEOPEIeICHOCT.
AKO HayaJlHaTa EHTPOMNHMs Ha cucTemata € owna H(X) u cien momydaBaHETo Ha

choOIeHneTo € Hamamsa a0 Hi(X), To koauvecTBOTO HHGpOPMALMS,
cabprKalia ce B ChbOOIIEHUETO, € paBHA HA TOBA HAMAJICHHE.

L, = H(X) — H,(X), bit.
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AXO ChOOIIEHHETO € M3SICHUIIO HAITBJIHO cucTemMara, T.e. H1(X) =0, To
1, = H(X), bit.

Taka, koM4ecTBOTO HH(MOpMAIIUs B ChOOIICHUE, N3SCHABAIIO HAITBJIHO ChCTO-
STHUETO Ha CUCTEMA C 2 PaBHOBEPOSITHU ChCTOSHUS, 111 OBJ1e

1, = HX) = logyn, = log,2, = 1bit,
a Ha cucteMa ¢ 32 PaBHOBCPOATHHU CbCTOAHHNA:
I, = H(X) = logyn, = log,32=1log,2° = 5hit.

Axo chCTOSIHMATA HE ca paBHOBeposTHH, [, = H(X) 11e ce u3ducispa mno
obmata gpopmysa 3a eHtponusi. Toraa

H(X) =—Zplogyp; < HX)max = logon, bit
U KOJIMYECTBOTO I/IH(bOpMaHI/IH B C’bO6H1€HI/IeTO e € Mo-MaJIkKO OT MAKCUMAJIHOTO

Ia max - H(X)max

T.€. BCE €]IHO, Y€ ChOOIICHUETO € HEJJOHATOBAPEHO ¢ MH(popMaIus. 3a Ja ce
OIICHM Ta3W HEJIOHATOBAPEHOCT, CE BbBEXK/Ia MSIpKaTa MH(POPMAIIUOHEH
M3JNIIBK R HA U3TOYHHUKA HA CHLOOIIEHUETO

R =[1 —LJ.IOO, %

max

B teopusita Ha nHpopmaluaTa moj 1 MBTOYHUK HA CHLOOIIEHHe ce pa3oupa Habopa
(ancaMO®bJ1a) OT CHOOIIECHUSTA 32 JIaJIeHa CUCTEMA 3a€/THO C TEXHUTE BEPOSITHOCTH
3a mosiBa. M3IumbKbsT R 0OYEBUIHO € IapaMeThp U Ha ChoOIeHneTo. ChbBpeMEH-
HUTE TOBOPUMH €3UIM UMAT U3IUIITBK OoT Haj 70%, 3a110TO OTASTHUTE CUMBOJIN
ca CBbP3aHU ChC CJIOKHHU BEPOSITHOCTHU BPB3KHU U TaKa €3UKBT MOXKE J1a CITYKH
IIpY HEeWJICAJTHU YCIOBUS (HAIP. CHIICH OKOJICH IITyM), KOTaTO MOTarT Jia ce U3ryOosT
nopu 70% ot npenaBanute cuMmBoiid. [Ipu onpocrenure, hopmanu3upanu e3uliy,
Harp. B TEJIErpaMHTE, TO3U U3IHUIIBK focTura 10 90%. lannuTte (uudpoBute
ChOOIIIeHNs) MMAT HYJIeB HH(POPMALIMOHEH U3JIUIINBK U 3aTOBA HUKAKBH
3ary0OM Ha CMMBOJIM (HUKAKBH I'PEeIIKHU NPH NMPEAaBaHeTO0) He ¢ T0NMYCTHMH.
[ToHexe B TEIEKOMYHUKAIIMOHHUTE KaHAIM UMa CMYILEHUS, KOUTO MPEIN3BUKBAT
I'PEIIKH, C€ HaJlara U3MoJi3yBaHe Ha CHEHaTIHU IIYMOYCTOMYMBH KOJIOBE, KOUTO
Ha IIpaKTUKa BHBEXKIAT HHHOPMAIIMOHECH U3JTUIIBK.

Nudopmanmnonna nmpousBoauteanoct H, (bit/s) Ha U3TOUHUKA CE HApHUUa
KOJIMYECTBOTO MH(OpMaIHs, MPOU3BEKIaHa 3a CAMHUIIA BPEME.

Kanauurter Ha uzrounuka C, (bit/s) ce Hapu4a HeropaTa MakCUMaJIHa MPOU3-
BOJUTEITHOCT

C, = Hypano(bit]s)

KazaHnoTo /10 Tyk € MHOTO €JIeMEHTapHO BbBEACHUE B TEOPUSITA HA UHPOPMAITHITA
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CurnaJj ce Hapruya NPOMEHSIIIA ce BbB BpeMeTO (B TaKT ChC ChOOIICHUETO)
(u3uyecka BeJIMUYUHA, HATIP. CIICKTPUUECKO HAIPEKECHUE UM TOK, HHTEH3UB-

OINIMCAHUE HA CUT'HAJIUTE

HOCT Ha CBCTJ/IMHA, 3BYKOBO HaJIsAT'aHC. C’leeCTBYBaT 4 TUna CUrHaJu:

a) aHaJIOroBM X(f) (HENpPEeKbCHATH MO BPEME U MO aMILIUTY/1a),

0) ITUCKPeTHH MO BpeMe, HO ¢ AHAJOrOBa aMILIUTYyAAa X(n), KBACTO C
n=nT € 03HAYEHO IUCKPETU3UPAHOTO MPE3 UHTEPBAIU HA TUCKpeTn3anus 7, s,

BpeEME,

B) aHAJIOTOBH 10 BpeMe, HO ¢ AUCKPETHH (KpacH Opoi) aMIIMTYIH X,(?),
KbJIETO UHAEKCHT ¢ 03HayaBa quantized — KBaHTYBaH, JUCKPETU3UPAH 10 aMILIU-

Tyna,

r) IM(QPOBHU X, (1) (AUCKPETHU 110 BPEME U 110 aMILTUTY/a).

continuous time

discrefe time

xft) x{nf
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Haii-yecTo cpemniany B KOMyHUKAIIMATE Ca aHAJIOTOBUTE U IU(PPOBUTE CUTHAIIH.

Curnanute ce onmucBaT BHB BpeMeBa U B 4eCTOTHA 00JIaCTH, a CHIIO U B TIO-
abcTtpakTHU ob6sacTy (Kato onepatopHu GyHKIIMH, OTHOIICHHS Ha TOJUHOMU €

NMPOMEHJIMBA § — ollepaTop Ha Jlamiac — npyu aHajI0roBU CUTHAIM U ©

NMPOMEHJINBA Z — IpU UG POoBU curHainu). MudopmanmoHHOTO onucaHue Ha

CHUTHAJIUTEC CBbBIIaJa C TOBA Ha C’I—;O6HIGHI/I$IT8., KOHUTO TC IIPCHACAT.

Onucanne HA CUTHAJIUTE BLB BpeMeBa 00J1aCT

BpeMeBOTO OIIMCAHMEC Ha CHUTHAJIIMTE € TOBA, KOCTO CC BHI)KIA Ha CKpadHa Ha

ociuiockorna. CurHajauTe BbB BpeMeBa 00J1acT Morar Jia ObJar:
a) NepuoANYHH (C Mepuo]1 Ha moBTopenue 7),
0) HemepHOANYHH,
a B 3aBUCUMOCT OT CTEIICHTa Ha TAXHATa MPeCcKa3yeMoCcT OMBar:

a) 1eTepMUHUPAHU — HAITBIIHO MPECKa3yeMH U OMHUCBaHU ¢ (opmyIa,
0) cjay4dailHM — ONMUCBAHU C TEOpPHsTAa HA CIy4YalHUTE MPOLIECH Upe3

pa3IndHd CTaTUCTUYCCKH XapPaKTCPHUCTUKH.
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JleTepMUHMpPaHUTE CHUTHAJU HEe ChAbPXKAT (HE HOCAT) MmoJie3HA UHGOP-
Manus. Te ca HarbJIHO ONMKMCAHU W U3BECTHH B IPUEMHATA CTpAaHa M MOTaT Ja
ObJaT reHepupaHu HampaBo TaMm. CUTHAJIMTE, KOUTO MpEeHACAT HMH(opMalus,
MMAaT BUHAru BEPOATHOCTEH (CIIyYaeH) XapakTep.

U

, , | s

Ilepuoouuen ouckpemen cuenan 6ve epemesa (a) u uecmomua (6) ooracmu

Cxopoct Ha npenaBane B (Baud) Ha muckpereH cuUTHaJI ce Hapuda OposT
uMITyJIcH (OpOSIT TUCKPETHU CTOMHOCTH) TIPEIaBaHu 3a €lHa CeKyH/1a

B =1/, Baud.

EdexTuBHA NPOABIKUTETHOCT T, HA CUTHAJIA C€ HApUYa UHTEPBAITBT OT BpEME,
B KOMTO ce pa3mosara ocHoBHata yact (Hamp. 90%) oT eHeprusita Ha CUTHaJIA.

OnucaHye HA CUTHAJIMTE B YeCTOTHA 00J1aCT

JleTepMUHUPAHUTE MEPUOJAMYHU CUTHAIMA C€ OMMCBAT B YECTOTHA 00acT upe3
TEXHUTE aMILIMTYAeH (B ropHara ¢urypa) u ¢pa3oB CHEKTPH, MOJIYYECHU
ype3 penose Ha Dypue. [lepuoanuHnuTe CUTHAIUM UMAT JUCKPETEH (JIMHEWYaT)
cnekTbp. CHEeKTpalHOTO ONUCAHMETO Ha HENEPUOJUYHUTE CUTHAIA Ce
N0JTy4yaBa OT OMMCAHUETO BbB BpeMeEBa 00JIacT upe3 MpaBoToO Mpeodpa3yBaHe HA
@dypue KaTo CNeKTPATHA IJIBTHOCT, KOATO UMa HEMTPEKbCHAT XapakTep.

BmecTo amMminTyieH CIEKTHP NpPH CIy4allHUTE CUTHAIM ce paboTu ¢ T.Hap.
€HeprueH CIeKThP, KOMTO JaBa MPECTaBa 3a Pa3pEICIICHUETO HA €HEPrusTa
Ha CUTHaJa 3a pa3auyHu 4ecToTu. Toil ce monyyaBa no ¢popmysnata Ha Bunep-
XWHYMH.

1 Pyas)

Tosopen
cueHan

i —> f[kHz]
1 10

a) Enepeutinu cnexmpu na
38YKOBU CUCHATIU
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EdexTuBHa mmpuna F, Ha CIIEKThpA HA CUTHAJIA CE HApHU4a JICHTATa OT YECTOTH,
B KOSITO C€ pasiiojara ocHoBHarta yact (Hamp. 90%) oT eHeprusita Ha CUTHAJIA.
CobiiecTByBa JIOOONMTHA 3aKOHOMEPHOCT, CBBP3Ballla MmapaMeTpu OT YECTOTHA
U BpeMeBa 00JIaCTH, ChIJIACHO KOSITO 32 BCEKH CUTHAI

F, t.= const.
ToBa o3HayaBa, 4ye:
1. AKo ce ckbCsIBa CUTHAJIA, IIIMPUHATA HA CIEKThPA MYy C€ YBEJIM4aBa, 3al10TO

F, = const /..

2. Haif-monxoxasiu 3a mnpeaaBaHe Ha WHQopMalus ca CUTHAJIUTE, YHUETO
npousBeneHue F, 1. € MUHMMaNHO. TakWBa ca CUTHAJIUTE C KamMOaHOBHHA

dbopma.

EdexTuBHara mupuHa F, Ha CIIEKThpa Ha TOBOPHUTE CUTHAIH C TeJE(HOHHO
kadectBO € camo 3.1 kHz (ot 0.3 1o 3.4 kHz), Ha My3uKaJHUTE CUTHAJIH C
mHuoro Bucoko (Hi-Fi) kauectBo e okomo 20 kHz (ot 20 Hz 10 20 kHz), a c
YKB umn maraerodonno Hi-Fi-kagectBo — 12.5 kHz, na T.B. curnanure —
okozno 13 MHz.

bit, Baud, Byte

B N3uncnutennara TexHuka OOMKHOBEHO ce€ paboTH camMo ¢ ABOMYHU CUTHAIU
(,,eAMHULK” | ,,HYyJIK ) U aKO T€ Ca PABHOBEPOSITHU, BCEKU OT TE€3U JBOUYHU
CUTHAJIA HOCH 110 enH bit mHpopmarus. 3aToBa TaM YECTO HapU4atT
UMITYJICUTE ¥ IBONYHUTE CUMBOJIM OMTOBE M MSIpKaTa CKOPOCT HA MpeIaBaHe
Ha uHopmanus B bit/s (o3HauaBana omie kato bps — bits per second) chBIaga
0 CTOMHOCT C MsIpKaTa OpoM uMIyJicu 3a cekyHnaa B Baud. 3arosa
KOMIIOTHPHUTE CIICUATNCTH HUKOTA HE MU3MOJI3BAT eauHuiiaTa Baud.

B KomyHukannoHHaTa TEXHHKA, 3a Ja ce MOBUIIM CKOPOCTTA Ha IIpeJlaBaHe Ha
nH(popmaruaTa, ce mpeaaBaT JUCKPETHH CUTHAJIN C TTOBEYE BH3MOKHHI
cbCTOSIHMA, Hatp. 4, 8, 16, 256 u T.H. ToraBa BCEKr UMITYJIC HOCH 2, 3, 4 viu 8§
bit mHbOpManHs. AKO ce paboTH ¢ UMITYJICH ¢ 256 CTOMHOCTH M CKOPOCTTa Ha
npenaBaHe Ha ummyscure € Hanp. 2000 Baud, To ckopocTTa Ha mpegaBaHe Ha
uHpopmarusrta ¢ Te3u ummnyJicu e 0bae 2000.8=16000 bit/s.

Byte ce Hapuua rpyna (kojoBa koMOuHaius) oT 8 bit UM TBOUYHU CUTHAJIH.
[Tpu omeHKa Ha CKOPOCTUTE Ha TpelaBaHe Ha wHpopmMalus B UHTepHeT, MHOTO
YeCTO ce M3MOJI3Ba eauHuIaTta Mapka Byte/s, pecm. kByte/s u MByte/s,
o3HauaBaHU Mmo-4ecto karo B/s, kB/s m MB/s. fIcHO €, ue Ha ckopocT Ha
npeaasane ot 250 kB/s cborBeTcTBa 2 Mbps.

EJekTpruuecKku napaMeTpu Ha CUTHAJINTE

Hanpexenue, TOKk 1 MOITHOCT B a0comoTHU eqununm (V, A, W).

HuBo mo HampexeHue p, — HanpexeHue U B OTHOCHUTEIHU JIOTAPUTMUYHU
equuunm (nenuoenu — dB) — otaeceno kpMm 0.775 V
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. =201g(U/0.775), dB

HuBo mo MOIHOCT p,, - MOITHOCT P; B OTHOCUTEIIHU JIOTAPUTMUYHU €IUHULIH
(merubenu o momrHocT — dBm) — orHeceno kM 0.001W

P
_ 10le—=. dBm
Pw =208 001

JInHamu4yeHn o0xBaT (Auana3zoH) D, Ha curHaia:

P
D = 10lg ¥~ dBm
min
npcacrapjsiBall JOIrapuTbM OT OTHOIICHHMCTO HA MaKCHUMaAJIHATa KbM
MHHHUMAJIHATA MUTHOB€CHA MOIITHOCT HA CUTHAJIA.

l'[mc(l)alcTop Ha CMT'HaJia Q — JIOI'AapUTHbM OT OTHOIICHUCTO HA MAKCHUMAJIHATA

KbM CpeJlHaTa MOILIHOCT P,, Ha CUTHAJIa

0 = 10lg %, dBm

av
B peanHuTe KOMYHMKAallUOHHHM KaHajdd HUBOTO HA CUTHAJIUTE IO MOIIHOCT
psanko HaaBumaBa 0 dBm. JluHamMmuyHuAT 00XBAaT Ha TOBOPHUTE CUTHAIHU C
TenedoHHo kadecTBO € 20-35 dBm, a nukdakropst Q — 14-18 dBm.

OIIMCAHUE HA KOMYHUKAIIMOHHUTE KAHAJIU

KoMyHukanmoHeH KaHaJ HapEKOXME TEXHUYECKATa YacT Ha KOMyHHUKAIIMOH-
HaTa cuctema (0e3 U3TOYHUKA U TIoJTydyaTessi Ha cbhoOuieHuero). Kananure cb-
1110 OMBAT aHAJIOTOBHU U AUCKPETHH (IIU(POBH) U CHIIIO CE OMUCBAT C eJIEKTPH-
YyeCKH, BpeMeBH, YeCTOTHH 1 HHGOPMAIHOHHY NMapaMeTpH.

EJekTpruuecKku napaMeTpu Ha KaHAJIUTE

JJonmycTuMoO HUBO P, 0o, HA BXOJA HA KAHAJIA.

JInnamuden ooxBar D, Ha KaHala

P
D, =10lg—=*, dB,
P
N

MPEICTaBIISBALLL JIOT. OTHOIIEHUE HA MAKCUJIHO JIOMYCTHMATa MOIIHOCT HA
BXO/JIa HAa KaHaja KbM MOIIHOCTTA Py Ha CMyIllIEHUsTA. JJMHAMAYHUAT quana-
30H Ha aHAJI0roB TelieoHeH KaHai € okoio 45 dB, a na my3ukamao CD, pas-
rJIeJJaHO KaTo KaHall 3a MpejaBane Ha nHpopmanus — Haa 92 dB.
YcioBus 3a HeM3KPpUBEHO npeaaBane: Dy <Dy U P max < Pwk.oon

PBX
3aTtuxpane 4A(0) 1 yeuasane G(o) Ha kanana: A(o) = - G(o) =10/g P—,dBm

us

B koMyHHMKalUHUTE c€ M3MO0JI3BAT HAKOJIKO MEPKH 32 3aTUXBaHe, Ne(PUHUPAHU
IIPU Pa3jIMYHUA CTOWHOCTHU Ha TOBAPHUTE CHIIPOTHUBIICHUS HA KaHAJIA.
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Onucanye HA KAHAJUTE B 4YeCTOTHA 00J1aCT

AKO ce pa3riexaaT KaTo JUHEUHU €JIEKTPUYECKU BEPUTH, KAHAIUTE CE€ OMUCBAT
C TEXHUTE aMILTUTYAHO-4ecTOTHA K(®) 1 pa3oBo-uecToTHA O(®) XapaKTe-
puctuku (AYX u ®YX). Bmecto ¢ AUX, ko510 chBHaja ¢ ycrmiBaHeTo G(m),
MO-4€CTO c€ pabOTH C PEUUIPOYHATA U JIOTAPUTMUYHA MSIPKa — 3aTUXBAHETO
A(w). Bmecto ¢ ®UX, kosTO TPYIHO e M3MepBa Mpu reorpadcku pa3MecTeHU
BXOJI U U3XO0J] Ha KaHAJUTE, MO-YECTO c€ pabOTH C T. HAP. TPYNOBO BpEeME Ha
3aKbCHEHUE £,4;(®)

Le(0) = — do(w)/d (), s

tc’@f)‘

-
. AN
a(f) - "

.

N\

f TkHz]

D
v

Z

0
.

Z

f [kHz]
>

0,3 0,4 0,6 24 30 34 0,50,6 1,0 2,6 2.8

Lllabnonu 3a nepasHomeprocmume Ha 3amuxearnemo a(f) u I'B3 t..,(w) Ha
aHan0206 meye)OHeH KaHa

YecroTHa JenTa (F;) Ha KaHaJIa ce HapWya AUAMa30HBT HA MPOIMyCKaHE Ha
KaHaja, B KOWTO 3aTUXBAHETO HE HA/IBUINIABA 33/1aJIeHA CTOMHOCT (Hal-4eCcTo
3dB). Ocsen ¢ F 1 dyecto ce o3HayaBa ¢ BW; (ot bandwidth).

Onucanve HAa KAHAJNTE BLB BpeMeBa 00J1aCT

Karo nuneitnu Bepuru, KaHaJIMTE CE ONMKMCBAT BbB BpEMEBA 00J1aCT C TEXHUTE
UMITyJICHA A(f) 1 mpexoaHa g(f) XapaKTEpUCTUKH, TPEACTABISBAIIM PEAKIIUATA
Ha KaHalla Ha JenTa-QyHKIUA U Ha §UHUYHO HAPEKEHNE MOJaJeHU Ha BXO/1a.

h{t) t
L T 0.01
'l N 11/ 7
, < .
5(t) m 03 - 7 Z, b\ IT
| 1 i
0S ———A— e 05 b--—/ ! |
R T/ !
1 | 1 : [ |
N 7N 01} . {
0 Td t i} 'Td Ts t

[IIupuHaTa T,, Ha UMITYJICHATa XapaKTEPUCTUKA, KOSTO € MPUOIU3UTEITHO paBHA
Ha BPEMETO 32 HapacTBaHE T, HA MPEXO/IHATA XapaKTEPUCTHUKA, OTPAaHUYaBa
MaKCHMaJHaTa CKOPOCT Ha MpeJaBaHe Ha UMITYJICHU CUTHaIH B,,,, (Baud) mo
ka"anuTe. Ts e mpsKo CBbp3aHa U C IMMPUHATA HAa YECTOTHATA JIEHTa [, upe3
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ONYJISIPHUS KpuTepuu Ha Halikyuct
B =2 F}, Baud — 3a HuckouectotHu (T. Hap. base-band) kananmm
B = Fy, Baud — 3a 1eHTOBM (BUCOKOUECTOTHH ) KAHAJIN )

H3BecTHO € ApYyro (1)YHI[aMeHTaJIHO OT'paHUYCHHUC, CBBP3BAINO YCCTOTHUTC U
BPEMCBUTC IIAPAMCTPHU HA KAHAJIUTC

F.t,=const>1/m1=0.318
[Tpu MHKXCHEPHH MpPEeCMATaHUS ce IprUeMa

Fet, >0.35

NudopmMannmoHHo ONUCAHNE HA KAHAJIUTE

IIponyckartesnna cnocodHoct Ha kanajaa C, (bit/s)

C. = Fylog, (1+§J, bit/s

N
B nuckperen kanana 6e3 cmymenusi: Cy o = Buax. logom, bit/s
KBJIETO m € Opos Ha Bh3MOKHUTE PAaBHOBEPOSTHN CTOMHOCTH HAa CHTHAJIa

IlymoycTOMYMBOCT HA KaHAJIA

n
— Jipa0
e rpemka mo umnyJc: (Bit Error Rate - BER) P, = ll_’)zg_,
n n
. nnp
e nocroBepHocT: D = [im =1-p,
n— © n
100 000 THzf------------=---=--------- {  PenTtreHoBu mpud
10000 THzp=-=--=--"--"---"-----"-""- | YaTtpaBuonerosu mpum |
1000 THz = t----1 .
100 THi OnTtuuHu KaHamu | ____ nBHﬂHMa CBCTJIMHA |-
10 THz b=l o - - MubpadepBeHn Tb9H|-
| THzN Cazenmraa [---""""""""-"==-===m==mmmmmmmmoo--
100 GHz|f .nihis  [oomm=m====—=-=—----cq=cccccccc=zc===== -
10 GH? fffff?":*fﬂ - =N CBUY kananmu .
1 GHz WA _PaHI/;OfgeIiIaeHHa__ MOGUIIHK KOM. i
100 MHz £ -1 FM paguo, T.B. |
1(1) ﬁgz KaGenuu nuHun [ ———————————————— -
z 1 AM panuo -
100 KHz Ananor. YTC | Y ]
110%(I)<gi AyauoTexHHKa; :
100 Hz H.4. TenedoHus ] 3BYKOB [Hana3oH ]
10 Hzt

PasnpedeneHue Ha 4ecmomHume Ouarna3oHU 8 KOMyHuUKauuume

Mpod. Neopru CtosiHoB, TenekomyHukauum - nekumm, Tema 3, OHP 8




