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CucTeMbl TeNIEKOMMYHUKALMI SIBSIIOTCS, KK NpaBuIO, MHOTOKAHATbHBIMU, T ee
HHX 110 oaHO# dusnueckoit JIC nyrem ee ynromuenus nepenaercst 60JbLIOE YUCIO H
3aBMCMMbIX COOOLIEHMI. MHOrokaHanbHas nepenaia uH(pOPMALMK XapakTepHa Mpak

1X
THUYECKM ISl BCEX YaCTOTHbIX AMarna3oHOB MPpOBOAHBIX, paguo- W Oﬂ_T.OBOJ'lOKOHHb
CUCTEM.

YIUIOTHEHHE OfHOTO KaHana ¢ G0NbIIOI MPONYCKHOI COCOGHOCTbIO OCOBEHHO
3GhEKTMBHO Npu nepenaue Ha ouehn Ooabuine paccrositus (B npeaenax 3emiad MiH
KOCMOCa) BOMBIINX MOTOKOB HE3aBUCHMbIX COOOLIEH M, TAK KAK CTPOUTb B 3THX YCIO-
BUAX GOJIbLIOE KOJMYECTBO HE3ABMCHMbIX KaHalo
HOCTSIMU HEBBLIFOIHO.

O6wast naes yrnorhenns JIMHWUK CBSI3U 3
CUTHaJIbI COOTBETCTBYIOLMX COOBLIEHHIT 00D
SYIOT CYMMApHbI unu 2pynnogoii cuenan,
TIpY NOMOWIM AONOAHUTENBLHOI MOJYJISILLM
B mecre npuema on BOCCTaHaBIMB
MapHbIA curHan (cury
HUA KaHanos, a satem
06paborke (memonynsi
JIEHUs KaHanoB u o6pa

o cnocosy o6pa

JIOB Ha npueme cucre
- CMEWaHHble,

B C MQIbIMH NPOMYCKHbIMH cnoco6-

AKJIIOUACTCSI B TOM, UTO HHIMBHAYaIbHbIE
CAMHSIOTCSL 15 OJIOKE YIIIOTHEHUsT M 06pa-
KOTOpbIit 10 nojaun B KaHan npeoGpasyercs
W TOTO WJIM MHOTO BMJIA B JIMHEHHbIIH CUTHAL
ACTCSL 110CIIC MEPBOIT 1eMOAYIISILIMK, NOC/e Yero CyM-
1 BCEX KAHAJIOB + romexa) MOCTYNaeT Ha ycTpoicTBO pil3lle”e:
CHTHAJILL OTACNBLHLIX KAHAIOB NOABEPratoTest HHAMBHAYAIbHOH
M1 1 IeKOANpoBaHio). B HekoTopbix cayuasix (pyHKLMKH pasae-
BOTKM MHAMBMAYAILHOTO ClirHATA BLIMOJIHSIIOTCST COBMECTHO.

30BAHUsL TPYNNOBOrO CHrHANA W NPUHLHNAM pasaeaeHHst KaHa-
MBI YIUIOTHEHUsI pensitest ha PasiesibHble, KOMOMHAUHOHHBIE H
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B pazdeavnui cucremax YIUIOTHEHMSI TPYNITOBOI cUrHay obpasyercy NyTeM JIMHEN-
HOTO CNIOXCHMSI MHANMBUAYANLHBIX CUTHANIOB Ha fepesaloneii cropone. Tlpu 3tom Ha
NPUEMHOIT cTopoHe BO3MOXHbI 4 crocoba JinHeiiHoro pasnenenus: o vacrore, rno spe-
MEHH, 1O (])iUt‘ H 1o d)opMe CHUTrHaja. ”HOI‘,LIU MCIONBL3YI0TCS) HEJIMHEH HbIe CXEMbI pa3-
JeNEeHNS KAHATbHBIX CUTHAJIOB MO MX YPOBHSIM. Ouesuatio, uro IIS1 KAXKI0ro MHAUBU-
JyalbHOTO KaHana CUTrHajbl BCEX OCTAILHbIX KaHaiop (Kak u AUMTUBHBIN 11yMm) npen-
CTABAAIOT CO0OIt MOMexXH, KOTOPLIC Ha3bIBAIOT nepexootvimu. Ipu Gosnbiiom uncne
HE3aBUCHMBIX KaHAIOB YIJIOTHEHUSI NEPEXOIHBIC TOMexH HMCIOT XapakTep HopMaibHO-
ro aykTyaunonHoro wyma. Ipu stom HEPEXOAHYIO 1TOMEXY e YMEHBIINUTD MOBBI-
WEHNEM MOLLHOCTH CHTHANA, TAK KaK 3TO MoBjieyer 3a coboii pocT MomHocTH TIOMEXH.
CHCTEMDI Pa3aebHOIO YIJIOTHEHUsI HPUMCHSHOTCS JUs nepejiaun kak JIMCKPETHBIX, TaK
M HEMPEPBIBHLIX cooOLeHMil. OHM Hawwm HPEHMYLLECTBEHIOE NTpUMeHeH e Ha rpak-
THKE BCJICACTBHE MPOCTOTbI KaHal1006pasyioteii anrnaparypoi.

Kombunauuornsie cneteMpl yInoTHenms: nipumensiiortes LSt MHOTOKaHanbHOI nepe-
a4l AMCKPETHDIX COOOLIEHMIT. B aTuX crcTemax kak TPYNITOBOI CUIHAJ, TaK M ero oT-

AEJIbHbIE COCTaBIsIIOUHE He MOTYT cCUMTaTbCs CYMMOIt Hl*l[ll‘lBH[lyéU]belX CUTHaOB.

l'pynnosoﬁ CHUTHAJ 30€Ch ONpenensieTcs COBOKYITHOCTbIO COYEeTaHMii CUMBOJIOB B MHIU-
BUAYaNbHBIX KaHanax.

/
Cmewannoie CHUCTEMbI YIUIOTHEHMS XapaKkTepusyloTcst OAHOBPEMEHHbIM UCIOAb30-
BAHMEM pPa3aebHbIX U KOM6MH{’IL[HOHHI:IX NPUHUMINOB YIJIOTHEHMSI.

KDOMC PaCCMOTpPEHHbIX KﬂﬂCCl’l(l)MKZlLU/IOHHle NMPU3HAKOB, CUCTEMbI YIJIOTHEHUA
IENATCST Ha CUHXPOHHbIE U ACUHXPOHHbLIE.

B CUHXPOHHBIX CUCTEMAX Hl»((l)OpM'dLlHﬂ OT OTAEJIbHbIX MCTOYHWUKOB nepepaercd ¢
ODMHAKOBLIMHM MM KDaT}{bIN1l4 CKOPOCTSIMM U CTPOTO  COBJII0AaeTCSt CME€Ha Hayaina u
KOHUA 31eMEeHTOB CUTHazla, JIUTEJIbHOCTb KOTOpPbIX OIMHAKOBA. COBPGMCHHbIC JOCTH-
KEHHS TeXHUKU YaCTOTHOH U (1)83080171 CT£16I/IIIM3&LlMM W B3aUMHOI CHHXPOHHU3AUHH ae-

1A10T CHHXPOHHbIE CHCTEMbl YIIJIOTHEHMUS BechbMa NEPCNeKTUBHLIMU NPH Mepeaye auc-
KDETHBIX COOBLLEHMII. '

B acunxponnvix cucremax YMIOTHEHHS! OTACJbHbIE HCTOUHUKH HMEIOT OTHOCHTE b~
HO CBOGOMH b1 AOCTYN B KaHas, CKOPOCTb BbIAAYM HH(OPMALIMK MOXKET BAPbHPOBATHCS
B Wnpokmx npenenax, npu 3TOM OTMNAAAET HEOOXOAMMOCTL B YCTPOICTBAX COIACOBA-
WM ¢ ymnoTHsieMbim KaHaJIOM M 3aMETHO MOHMXAIOTCsl TPeGOoBAHMS K CTAGHILHOCTU
ANnaparyper. Opnako ACMHXPOHHbBIE CUCTEMbl YIUIOTHEHMSI MeHee 3(D(PEKTHBHO MC-
Tonb3yior yacrotHbie 1 BpEMEHHDbIE MHTEPBaJIbl, OTBEAEHHbIE /ISl CBSI3H.

st ouenku P PEKTUBHOCTH CUCTEM YIIJIOTHEHMS! HCIIOB3YIOTCSl C/ICAYIOLLHE MO-
Kazaresy.

1-3Hepremuecxwﬁ KO3 PuumeHt ynnorHennst n(n) = P,/P, («3nepretuueckas
Uenay) MOKAa3bIBAET, BO CKOJILKO pa3 HEOOXOAMMO YBEJIMUMTh CPEAHIO MOLUHOCTb
MHoroKaHaJleoro cnrha.rm P, n curnana oaHoro kaHana P,, uToGbl rpH yrioTHeHHH
" 3anaunoir BEPOSITHOCTU OLIMOKHK MPU Tepefavde AMCKPETHbIX COOBLUEHUI MM OTHO-
Wekyy CUrHaj/rioMexa Ha BbIXOAE NETEKTOpa IpH Nepefaue HemnpepbiBHbIX COOBLe-
i MOXHO ObL1O mepenaBaTh 1 COOOUIEHMI BMeCTO oanoro. Hanpumep, misi 60sb-
MHCTBA cucTem ¢ YACTOTHLIM YIUIOTHEHMEM (CM. pasi. 6.3.2) MOXHO CUMTaTh, 4YTO B
JI"“‘“"171}101\4 CUrHafle CUTHAIbl MHAMBUAYAIbHBIX KAaHAIOB He3aBucuMbl M P, ~ nP, T. e.
3“epre'ruqec,<a;1 ueHa yrotHenust n(n) = n. B cayuae xe ucnosssosanus paauonau-
Hiy NKUKoBasi MoulHOCTL Kaxaoro Py, u cymmaproro P, kananos cunaauua COOTH?—
CHyen Py =P, ./n* roe x= 1—2 — koadpduumeHT, XapaKTepHU3yIOLUMH HEeNUHEeH-
OCTh nepenaTumka.

|
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2. KoapHUHMEHT  VINOTHEHIs 110 MacToTe («CcTeKTpAIbHA’  UeHa»)  A(n) =
= F,/F, — NOKa3biBaeT, BO CKOMLKO pi3 BO3PACTACT 110]0Ca HacToT, 3aHUMAESMas MHo-
FOKAHATBLHBIM coobMenneM F, 1o cpaBHEHIIO € oanokaHatbHeM Fy nipit yenosun co-
XPAHEHHS BHAA MOZYJSLIH 1 NOCTOSHCTEE F, npu nepeaate oboro 13 coobuteHui;,
TTpi YaCTOTHOM YVIUTOTHCHIH (n) > n. Kpoye TOro. ATO VCIOBHE YCHAHBACTCS W3-33
HEOONOANMOCTH OCTABAATL 3ALLHTHBIC HACTOTHRHIC HHTCPBALL MEXAY CHTHATAMM Kax-

0T0 KaHaa.
3. Koanuectso HHbopyat, nepe1aBaeMoit cieremoit 32 1 ¢ B 1 Tu nonocy
HacToT. ;
[Mpouecaypa pasacicHHA KAOHLTOB SIBSICTCs HCO'\'hC\L’lL‘\lOH YACTbIO MHOTOKaHaNR-
GTOOBI CHIHQT KLKA0TO HCTOUHHKA l‘*ld?Oleaut!ll.
aABHOTO (c_\:\(\mpnoro) CHIHATA HECKOMbKKY
KAHA1O0B. MOT MOMACTh B CHOIL TPHEMHIK. [TPIH3HAKAMIL PABIACISHUS MOTYT CRyXuTy

MDHHALICRHOCTE K OHPL‘JCJK‘HHO“ L‘.IC}\I'PH‘lCL‘I\OH ST, HACTOTa HIH (b'd!i\ HOCHTeNg,

TOTOXREHHCS HA BpCMCHHOl“I OCH. le‘}“ll\ T A

HBIX CHCTEM H 3aKTHHACT s B TOM.
ﬂ:‘pt‘,’l‘d&k‘,\lblf! MO JHHHI CBA3H B BHAC coCT

6.3.1. MpocTpaHCTBEHHOE U nuddepenumanbHoe pasneneHue

[1pOCTPAHCTBCHHOE PA3IecHIE SIBTACTC npocteiiing TIpi TAKOM pasaeneHuy
KAIOMY KAHATY OTBOIMTCSE HHINBIIYATbHAA TC 11, SCTECTBSHHO, B 3TOM Clyyae o
VILTOTHEH I HE MOXET ObIThb H petiit.

TudidhepeHIHATBHOS PASISICHIR HENTOAb3YETE, HAMpHMEP, A1t PA3ARICHUS B Te-
1edOHHbBIX KAHATAX CBSI3H PASTOBOPHOTO TPakTa i CHTHIOB VIIPaBJIeHHsA (BbI30B, 0T-
Goit 11 T. m.). B takom cucrene (pic. 617 ). CNCM KOTOPOI BbIIOTHEHA B Cpeae
EWB 4.1. Ha nepeaatouieii CTOPOHE HCMOIb3VETCA e peHLIATbHBL Tpancdopma-
top T1. a Ha NpHEMHOI — TAKOil K 110 ROHCTPYRLUTH T2. Herounnk curnana Ul vac-
Toroit 50 'l nepBoro KaHwia NOARTIOUACTCS K epsitinoit 00MoTRe T1, HCTOUHHK U2
qacToToii 100 Tl BTOPOTO KaH1d — MEMI1Y cpeiieil FOUKOiT BTOPHUHOTT OOMOTKH Tlu
obLeit witHoit (3eaeii). Ha npiesuoit cropote Taroit e rpatcgopmarop T2 noa-
CTIOUACTCH K DM CBs3 LS B «l1epeBepHyTONS BILIC, TOCKOIBKY TENeph YK nep-
BHUHAS OGAMOTKL HMECT OTBOL OF CBOCT COPeiitiibl, ¢ KOTOPOTO CHINACTCS CHIHAT BTO-
POro KaHL1a (PErHCTPHPYETC B KAHAIC A OCLILLIOL pada); CHIHA TEPBOro KaHaw npit
STOM CHIMAETCH €O BTOPHUIHOI o0MOTRIE T2 (Ranan B octutriorpada). Kax BRAHO 3
OCUMIIONPAMM H pHC. 017, 0, CHITLUIBL NEPCIOTESE B IPHEMHIK noJjiyyarenst 6e3 ne-
KakeHHit. OTCYTCTBHE B3AHMIOTO DS KAHAIOB O0LICHSCTCS TEM, YTO A CHIHA-
Aa sroporo Kanata (100 111) 104v0OMOTKIL TPAHCOPMATOPOB BRIOUECHDL BCTPEUHO:
[ €. MAFHMTHLIE OTOKI OT TPOTCRAIOULIN 110 ITHAM 101Y0OMOTKAM TOKOB BIAHMHO
VHHUTOKAUOTCS. TTO OTHOMICHINO Ke K HEPBOMY KLU OHIL BRJIOUEHDI CORIACHO:

Pue. 6.17.

[ 1“““]‘\'ln‘llll\l.l ThHOC pasielicnie KaHaon
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6.3.2. YactoTHoe pasnenenue

Ilpu Takom paaagncunn AT PASTNYMHBIX KAHATOB OTHOMSITCS Herepecekalolmecs
yuaCTKH Ha YaCTOTHOIi wiKkane. CrekTpol curiaion COOTBETCTBYIOLIMX KAHAIOB TpH
9TOM [OJDKHBI YKIAABIBATLCS B MTPCC/bI 110J10ChH] nponyckanus JIC. MpuHuun yacror-
HOro PasiACNCHMsT MOSICHACTCSI cXeMoit Ha pic. 618, re fiepenaiotiasi CropoHa npej-
cTapneHa ABYMst HCTOUHHKAMH HECYLIMX CHIHAIOB YacTOTOol 5 1 10 i, xoTopeie MoryT
GpiTb TPOMOAYJIMPOBAHBLI MHOOPMALMOH HBINM I CHrHanamm, n cymmaropom Cyml, a
ppHeMHast CTOpOHﬂ — ABYM: nionoconbinit (hmantpamu Bandpass FIR (pasn. 3.11,) (v
LeHTPaIbHOI YacTotoit 5 ' anst nepsoro kanana w10 Ty s BTOPOTO TpH rosioce
ponycKaHHs 2 I'u (onpenensiercs napamerpami Cutoff Freq | w Cutoff Freq 2, 3naue-
Hil KOTOPBIX MHAHLMPYIOTCS Ha 3Hauke Gioka). TTonyuarenem wa npuemmoi (‘DTOPOHC
ABAAETCA TIOTTEP, OCLULLIOTPAMMDI KOTOPOIO OTOGPAKAIOT, CCIN He y4UTHIBATE nepe-
YOIHBIE MPOLECCh B PUALTPAX, NPUSITHIE CHIHMIBI, 4 TAKKE CHIHA CyM Ha Bxoze npu-
eMHMKA. 3aMETHM, UTO, KaK I paHee, CyMMAaTopnl Cym2, Cyml u nctounnku C1, C2
HCMOMIB3YIOTCA [UISt CMELUEHHST OCLMIIIONPAMM KaHaIoB.
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Puc. 6.18. YacToTHOE paszaeneHie KaHwIoOB

MpenmyiiecTBOM cHcTeMbl ¢ HACTOTHBIM pasae/eHHEM SIBISICTCS BO3MOXHOCTb O~
HOBpemenHo nepefayd CMrHaIoB, OTHOCSLIMXCSl K pasHbIM KaHanam. Bropoe mocro-
YKCTBO COCTOMT B BO3MOKHOCTH niepefauit CHrHUIOB OT PACCPEIOTOUCHHBIX OGBEKTOB.

HeIOCTAaTKAM CHUCTEMbI OTHOCHTCSI CPABHUTEILHO 0OMBLIOE B3NIIMHOE BAMSHHE KaHa-
0B y3-33 MEPEKPbITUSI CMIEKTPOB CMIHAIOB, HEHMACATLHOCTH TMOJOCOBBIX buabTpOoB U
napa3“THle KOMOGMHALIMOHHBIX COCTABASIOLLMX, BLI3BAHHBIX HETHHEIIHOCTBIO 91eKTPH-
Seckux uernein (TaK Ha3blBaEMasi MepeKpecTHas MOMYJISLIs).

B 3apucumocTu oT HasHauenus u tina JIC B cicTeMAax ¢ UACTOTHBIM YIUIOTHEHHEM
(Daaﬂe“e’meM) MCTONB3YIOTCS pagiuuHble BMAbl MOLYJSILHM KK 1Sl HHPOPMALMOH-
HX curhanos kaxaoro KaHand, Tak W A CyMMapHoro (Ha BbIXOAC Cyml), uto orto-
61’aul(zw,Tc;a B TakuMX HasBaHusix, kak YM-AM, UM-UM u ap. Ilepsasi aG6pesnatypa

3Hayaer BuA MOLYJSILIMM HECylueH ast KaXaoro KaHana (€¢ Ha3blBaloT noorecywet),
Blopag BUA MOAYJALUMU Hecyuieil cymmapHOro (MHOTOKaHaIbHOTO) curHana, Yacro-
Thi NoaHecyInx BbIOMpaloTCsl TakK, YTOObI CMEKTPbl CUIHAJIOB KaXI0ro KaHalla He nepe-
“puﬁanmb v, KPOME TOro, Gbln pasjesneHbl 3alMTHBIMH MHTEepBanamu. HecMmorpsi Ha
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cTeM, Nnpyu 4aCTOTHOM YIUIOTHEHU Y Pl

X UTeny,.
51 JLIUTEJIbHOCTBIO coo06 HICHU U 5 KOTO

GosblLoe pazHooOpasue NpaKTHYECKMX C1

aJ1oB OnpeaessieTe i
HOCTb KaHaJIbHbIX curHal ; ! 44
BpEeMEHH MOTIYT UMETb I'IDOIISBOJ]]JHOC B3aMMHOE PACIOJIOKCHME, T. €. CUCTEMB] ¢ Knac.

CHUYECKUM 4aCTOTHBIM VIIJIOTHEHHEM OTHOCSITCSI K paspsiily aCMHXPOHHBIX.

6.3.3. BpemeHHoe pa3aenedue

[TpH BPeMCHHOM PasaeaeHitin HeCYUHe CHTHAJIbI .O’I‘,LL-CIIbeIX KAHAIOB nepenajorey
TOMLKO B OTBEACHHDBIE MUTS HIX HENEPECEKAIOUHECS OTPESKH BPEMEHH, KOTOPbIE 3a7,.
JOTCSI KOMMYTATOPAMH-Pacnpee/INTENSIMM. Ha JieMOHCTPaLMOHHOI cxeme (puc, 6.19),
BbIIOHEHHOI B cpeite EWB 4.1, TaKiie pacipeienTen NpeACTaBaeHb Kiliouamy S|t
S2t Ha nepeaaiolleii CTopoHe 1 Slir, S2r — Ha [lpller\ll’HOH. Kitouu ynpasnsiores NpoTY-
BochasHbIMH HeTouHMKami UTt, U2t Ha repeaaioleit CTopoHe 1 CHHXPOHU3HPOBAHKY.
My ¢ Humi Uls, U2s — Ha npHemHoii. [TockonbKy HanpsiKeHMst cpabdaThiBaHMs K-
yeit BbIGpaHb! noctatoutio Hiskimu (0,1 B), TO MPaKTHUECKH B TEUEHUE BCETO MO0XH-
tenpnoro nonynepioga Ult u Ulr wuoun SIt u SIr OTKpbITEL (C HeBOMbLmMy
«GALUTHBIM> HHTEPBATOM, o0ycioBeHHbIM noporom cpabateianus 0,1 B). [Mpu sty
Ha nepsblit Bxoa Uld cymmaTopa Ha ONepaunHoOHHOM YCHIUTENE (OY) 1 nocrynaer oye-
penHas BbIGopka curHana nepsoro kaHana Ul (ocumnnorpamma Uld na puc. 6.19, ).

C Bbixona cymmatopa Us (ocumiuiorpaMma CyMMapHOrO CHTHanaa Ha puc. 6.19, 6) o
yepes JIMHUIO CBsA3M M Kmod Slr noctynaeT Ha nuskouacToTHblit RIfCIf-bunstp nep-

Boro kaHazna (ocuusnorpamma Ulr Ha puc. 6.19, 6). B TeueHne Non0XUTENbHOTO noay-
nepuona U2t u U2r, creaylolero HenocpeacTBEHHO 32 PACCMOTPEHHBIM (BCIICACTBHUE
npoTHBOGA3HOCTH HAMPSIKEHWMIt MCTOUHMKOB YMNPaBAEHHs1), OTKPbITBIMM OKa3blBAKTCA
Kntoun S1t u Slr, B pedyabrare uero ouepenrasi Bbidopka curiana U2 BTOporo Kaxana
yepe3 cymmarop M JIC noctynaer Ha HU3Ko4acTOTHBINH R2fC2f-hunbtp BTOpOro KaHan
(ocumnanorpamMma U2r Ha puc. 6.19, 6).

1
10/ 20k 2

T THe Ol e

3 é

Puc. 6.19. Bpemennoe pasaesnenme Kanaios j



[image: image6.jpg]Kanaavt nepedauu ungpopmanuu

M3 npoBeieHHOro paccMOTpeHusl BUAHO, YTO BPEMCHHOE pPasjiesieHue KaHAAOB
CBOAMTCSE K MCMOIL3OBAHMIO  NPUHLMIOB  aMIUIUTYIHO-UMITYILCHON — MOAY/ISLIMN
(AUM) ¢ cooTBeTcTBYIOUINM BHIGOPOM MHTEpBAJIOB JMCKpeTH3aunu (cM. pasg. 4.2).
B NpakTHUCCKHX CHCTEMAX BPEMCHHOTO yroTHeHus/pasienenus sbibopku AUM ko-
AMPYIOTCST, TIPH STOM chcTema Hasbisactess KUM (Kono-umysibCHasi MOayasiiimst).

JLOCTOMHCTBOM CUCTEM BPCMEHHOIO YIIOTHEHMUSI SIBASICTCS CpaBHUTELHAS MPOCTO-
Ta ANNAPATYPHOIt peannsainim (ocobenio i cirydac AMM) u He3HAUHTENBHOE B3AUMHOE
BIMAHNC KAHAIOB, 1TO NO3BOJSICT CTPOUTL CUCTEMbI ¢ DOLILIUM KOJMUECTBOM KaHas0B.
[MpaBaa, M3-3a OrpPaHHICHHOCTH 110J0ChHI NPOIYCKaHust peajibHOro KaHaia UMIYIbCHbIE
CHIHAIbI HA €rO BBIXOJIC MOTYT «PACIIBLIBATLCS, UTO BbI3bIBAET NEPEXOAHBIE TOMEXH Me-
KAY COCCAHMMM KaHanamu. st CHMKENMs BAUSIHUSL TAKUX TOMEX paciumpsiioT nosiocy
MPONYCKAHU IPYNMOBOTO TPAKTA C BBCACHUEM 3aIUMTHLIX BPEMEHHBIX MHTEPBAIOB Me-
Ky HMOYALCAMH HHANBUAYATLHBIX KAHATOB WM yMCHLILAIOT YMC/IO KaHatos. B ciyuae
PAIMOKAHANA NMPUUMHON NEPEXOAHDBIX TTOMEX MOKET ObITh TAKKE MHOT 0Jlyu€BO€E pacnpo-
CTPAHECHHE PAAHOBOIH (CM. pas. 0.2.3), B pe3yabTaTe Uero 3anasabBaloiimii JIyd, Hecy-
WHit CHTHAM OJTHOTO KaHajla, MOXCT MHTEP(EPUPOBATH C JIYUOM APYroro KaHasna. dnst
3aLATBL OT TAKMX MOMEX HACTO BBOST 3AIUMTHBIH MHTCPBA, PABHBIA MaKCUMAibHOMY
BPEMEHM 3aNa3bIBAHMUSI MCAKILY JIy4AMH C COM3MEPUMOIN MHTEHCHBHOCTBIO.

DHepreTiieckas LeHa BPEMEHHOTO yrioTHeHust n(n) = n. pu repejaie Herpe-
pLIBHBIX COOOWICHMIT 1 ncnonb3osannn OUM-AM, KUM-AM, s KOTOPBIX Xapak-
TEPHO MOCTOSIHCTBO JUIMTENBLHOCTH OTACALHBIX UMITYJLCOB, 9TO OOBLACHIETCH TeM, UTo
YHC0 U3J1YYAEMBIX UMITYILCOB B CAMHULLY BPEMEHH MPOMOPLUOHAILHO A, 4 HEOOXOAM-
Mast SHEPrust KaK10ro UMIIYLCA (Ut 0BECTIe eH s 3a1aHHOI BEPHOCTH) OfpeaedeTcs
YCIOBHEM MPEBLILCHNSI NOpOra NMoMexoyCTOHYMBOCTH, T. €. 3aBUCHUT JIMIUIL OT CHeK-
TpatbHOI mioTHOCTH nomexk G,,. [ToCKOIbKY € M3MEHEHMEM YMCa KAHATOB YIIOTHe-
s G, He MeHsieTcst, TO HeOBXOMMAs DHEPrusl CHIHANA B eAMHHLY BpeMeHi (ero
CPEaHsst MOLIHOCTD) MPONOPLMOHATIBLHA. A.

Tpn nepesaue AMCKpeTHBIX COOBLUCHMIA s COXpaHEHMsI HEM3MEHHOI BEPOSITHO-
CT OWKOKKM Npu HIYKTyaLlMOHHOI MOMEXe C 3a4aH O CIEKTPa/IbHOI MI0THOCTBIO G,
HEoBX01MMO coXpaHeHMe MOCTOsIHCTBA SHEPrUM MocbUIKK. [TOCKOMLKY MpH BpeMeHHOM
YIIOTHEHUM [UIMTENLHOCTH CUrHAA COKpaLlaeTcst B A pa3, TO sl BbIIOJHEHHS ITOrO
YCI0BUSI HEOBXOAMMO yBEIMUMBATL MOLLHOCTL CHIHAIA TAKKE B A pa3, T. €. 1(n) = n.
S ke COODPaXEHMsI MO3BOMSIOT CUMTATL, UTO CHEKTPAIbHAS LEHD BPEMEHHOIO yii-
I0THEHUA A(n) ~ n, ecnn npeHebpeub MEKCUMBOALHON HuTepdeperueii. Koanuectso
Hlﬂbopmaunu, nepegasaeMoi CUCTEMOM BPEMEHHOIO M YACTOTHOTO YIIOTHEHMs 3a | ¢
B 1 T nonocy 4acTOT, NPUMEPHO OJAMHAKOBO M MPH JIMCKPETHLIX COOOLLEHMSX B 1BO-
HIHOM Koze Membue 1 Gur/c - [,

Crenyer OTMETUTD, YTO OAHON M3 BAKHLIX MPOOICM CHCTCM BPEMEHHOIO YIJIOTHE-
M1 sapngercy obecrneuenme cUHXPOHHON PaBOTLI TAKTOBBLIX IEHEPATOPOB (HCTOMHHUKH

IL)JH’ ;Jz" Uls,” U2s Ha- puc. 6.19, a) ua nepenaiouieii M NPHUEMHOI CTOPOHE (CM.
a3)], ,2)'

6.3.4. das3oBoe paspaeneHve

a3 s i " anHe i1 cucTeMe € HECYLIMMH CHHY-
C()MuiﬂleM: ACTIEHUE NpUMEHSIOT B JIBYXKAHAJILHOM CH

é : : AMIUIMTYAbl KOTOPBIX
MOFYT Gy, " CurHanamp UL, U2 (cM. cxemy na puc. 6.20, a), ami y

Moy astamu. a (e A3/1MUAIOT-
C4 Ha 90° Tﬂpo O4yAnupoBann MHGOPMALMOHHBIMM CUTHAJIAMH, & (a3l pasinc
297

xoe cymugrar W1 = Uy sin ot u U2 (1) = U, sin (ot + 90°) = Up cos of, i Ha Bl-
%P2 Ha Qy | (B auHuK cBsasnm LS) OyiaeM umerb JIMHCHHYIO KoMOUHA-
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Puc. 6.20. dazoBoe paszaesieHHe KaHAIOB

unto Us(t) = U, sin ot + U, cos ot. Ha npreMHON CTOpOHE CUTHa/bl pas3nessitores ¢
MOMOUIBLIO ABYX (Ha30BbIX NBYXMOAYMEPUOAHbIX AETEKTOPOB, BbIMOJIHEHHBIX HA MBYX
anddeperunanvipix yeuaurensx (OY 2 u 3), ynpasasiembix kiaouamu S1 u S2, ko-
TOpble, B CBOIO O4epeib, YNPaBsioTcst McTtounukamu Hanpspkennit Uls u U2s, cut-
xpoHusuposanubiMu ¢ Ul, U2 u takxke casunytbiMu no ¢asze Ha 90°. Ha sbixone
AETeKTOPOB M3 KoMnosutTHoro curHana Us(t) seiaessiiorest Ulr(t), U2r(t) (cm. ocumi-
J0rpaMmbl Ha puc. 6.20, ), cpeanne 3HaueHus KOTOPbIX 3a ABA rojynepuona (Bbl-
npsMaeHKe Asyxnojynepuoaroe!) coorserctiento pashbl 2(2)2Ul/x = 2()/n =
=09 B u 2(2)"?U2/rn = 4(2)"*/n = 1,8 B, 410 M perncTpupyeTcs MOAKIIOUEHHbIMH K
sbixogaM OY posT™meTpamu.. Muoxuren (2)'? onpenensieT aMIINTY/AHbIE 3HAUCHHS
UL(t) u U2(t), nockonbky ha puc. 6.20, a nokasambl ux JICHCTBYIOLME 3HAYEHHSL.

OueBMano, 4T0 B paccMaTpHBACMOIl cucTeMe YIIOTHEHNs Npy (OPMHUPOBAHHH
KOMITO3UTHOIO CHUIHANA CUPHAILI KAXK/0T0 KaHala OCTAIOTCSl HE3ABHCHUMBIMI, M03TOMY
MOLUHOCTbL KOMITO3UTHOIO curitaia Py = nP, u, cienopatenbHO, SHEPreTHYeCKHil K03~
$uument ynortnenus n(n) =n=2. KosdpuuneHr yniorheHus no vacrore A(n)=
=F,/F =1, TIOCKOJIbKY YACTOTA HECYLIeH He MEHSIETCS . DTO 3HAUMT, YTO MHOTOKaHAIb
HbBIC CUCTEMBI € (ha30BBIM YIUIOTHEHUEM BECbMa BLITOAHO HCIOJb3YIOT MOIOCY qacToT
JMHUK CBA3M, YTO M OBYCIOBMIIO X NPEUMYILECTBEHHOE NPUMEHEHNE B TENCKOMMYHH
KAUMOHHbBIX CUCTEMAX C UCTIOL3OBAHMEM y3KONonocHbIX Teaedorblx JI1C.

Crenyer OTMETUTD, 4TO OIHOI M3 BaXHLIX POGACM cHcTeM (a30BOrO YIIOTHEHIL
ABJISICTCS, KAK U B C/IyHae BPEMEHHOIO yIIOTHeH s, 06ecreueHne CHHXPOHHOI padoThl
33AIOWMX TeHEPATOPOB HeCylleii Ha nepefaiouieii cTOpoHE M HCTOHHUKOD OTOPHBIX

CUTHAJIOB HA NPUEMHOM.
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6.3.5. Konosoe paspnenenmne

Ipn konoson (AApecHoM) pasacneni aapec HyXKHOIO KaHaud yKasbiBaeTcs KOaM~
POBAHHDBIM CHIHANOM, HOCKIAACMBIM B JHHHIO CBSI3H. Paspenenue Ha MPUEMHON CTOPO-
HE OCYLHCCTIBICTESE JIeKOJINPYIONIM  YCTPOHCTBOM, HaNPaBasiolnM cooBIeHns fo
BRIOPAHOMY Kanany. Kon ajpeca MoKeT ObITh KAk 1nocieioBaTteabHbiM, TaK W napasi-
ACABHBIM. B ocaenenm cnyuae HCTONL3YETCSE OTHCHLHAS JIMHUS CBA3K WM UHAUBUIY-
anbHbI KaHan Ha Raxnlii paspsut kojta. Kogosoe PasacsiCHUE KaHAJIOB MO3BOJsIET npo-
M3BOLHMTL OHPOC KAHAMOB B HPOHIBOALIHOM TOPSIAKE € 3AJIAHHBIM TIPUOPUTETOM, YTO
BAKHO, HATPHMCP, 1B CHCTCMAX ABTOMATIHICCKOTO YHPABICHUS, B KOTOPLIX OTAEIbHbBIE
AATIHRI KOHTPOJISE MOTYT OHPAIINBATLCH ¢ PA3ANUHON YacTOTOl.

CxeMa, ILTIOCTPHPYVIOWAS [PITINT KOJOBOTO PA3e/ICHUsI KAHAJIOB, COAEPKUT
(puc. 0.21, @) NCTOUNIKIL BXO/UITLIY (Rananpibix) curnasios U0—UT, dopmupopartess
anpeca (MCTOMHHMK TAaKTOBLIN chrtanon UL, ABYXpaspsianbiit cuetunk Ha T1 u T2, ne-
wudpaTop Ha AoruueckiN ouenicirax HE Ul U2 u TPEXBXOOBLIX 21eMeHTax U
U3—U0), myabririekcop (nenenn U U7—UT0 1 MW U1 1), JIC u gemynstunnex-
cop Ha anemenTax M UI2-—UTS. PaGora anpecroro VCTPOHCTBA M JIEMYABTHIIEKCOpA
WHIMLMPYETCsT ToTnycerinvi npotunkanmi 0—4. B npakruieckmx KOHCTpYKLMsIX hop-
MHPOBATENL ANPEC NOJKCH OBITH KaK Ha [EpeAaionIeit, TaK 1 MpueMHoii ctopone. Ec-
TECTBEHHO, UTO HX paboTa N0IKIA OLIThL CTPOro CHHXPOHN3HPOBAHHOIL.

B MCXOZHOM COCTOSIHII TPHFTEPhl CUCTUIKA HAXOAATCS B HYJIEBOM COCTOSIHMH
(kom anpeca 00 na peixoax 2°0, 2°1). pn 910M clirHas noruieckoii | Ha sbixone 0 ae-

zoon|
TIME EASE

| % Pos [coo
1 B/A| ASBY
CHANNEL A

L ’ Puc. 6.21. Kojopoe pasie/icHie KaHalon
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windparopa 1eON0KHPYET DJICMCHTDI n u7 Ha rIpH]CIIV“l?::I):)‘ ﬁ:jwzz:cpcﬂalomeﬁ CTO-
pOHe M CHTHAJBI C HACTOTOI 2 Tu ()"C.fIOI}I‘l:lf' 'KOH Hn pMa oro CHrHana) ye.
pes MM UTL 1 JIC LS noctynaioT Ha BbIXOIL 0 pemynbTHIeKCOpa NpUeMHUKa. []q.
CKOMBKY MPH UTHTEILHOCTH Pa3BepTKI OCU”””O”’_‘“(I)“ 0.5 c/nen u konnuectse Aenennig
14 Ii})k‘;lﬁl perucrTpartit cocrapiasict / ¢, TO Ha €ro 2KpaHe l\!bl YBUOWUM nBe ﬂOCb]ﬂKM
koma 11 (ocunanorpayiva Uo ta pic. 4.21, 0), CONPOBOKIAIOWNECH KOPOTKOf yyyy.
MYLCHOI TIOMENOIT, BLI3BAHHOIT BPEMEHIOI HCCOMIACOBAHHOCTBIO JIOTHYECKUX aye.
MeHToB. M3 octuiinorpasbl. Us MOXKHO BIACTD MOJ0XEHHE MOCBLIOK UCTOYHMK, U0
kosnoszntHoa curnate s J1C LS.

[Tpu noCcTynACHIH HA CUCTUIHK TICPBOTO HMITY/IbCA Ut Ha ero Bbixozax (l)()p.\mpym-~
cst kon aapeca 01, » pesyibrare yero kon T nerounnka Ul nepenaetcs Ha Bhixog |
AeMYJbTHILIEKCOpA NPHEMHIKA: NP BToponM umnyabee Ut dopmupyetes: kog anpeca
10 11 koa 1111 nerounitka U2 nepesaetes Ha BHIXOA 2 ACMYJIbTHIIIEKCOPA, MPU TPeThey
uMAyabee (OpAMIPYETCst Ko aapeca 111t Ha BIXOA 3 AeMYAbTHIIEKCOpa Mepenaercy
koa 11111 ncroynnka U2.

3aMeTIM. 4TO METOL KO0BOIO Pa3NeICHHs KAHATOB B COYETAHWH C BPEMEHHby
(pasa. 6.3.3) WIIPOKO 1ICNOAL3YETCsI B TEICKOMMYHHKALMOHHBIX cucTemax (cM. TTpuso-
Kenue 3).

Paceyotpine npouece anpecatuit aGoHEHTOB (nob3osaTeneil) Ha MpUMepe cetu
MHTepHeT, B KOTOPOIi HCMONL3YETCs NPHHLMI KOLOBOFO PAa3ieNeHUs] KAHAIOB, o-
CKOMILKY B STOIi CCTH, KAK 11 B OOmblIMHCTBE UM(BPOBLIX CHCTEM CBA3M, MHbOPMaLs
nepeaaeres nakerTamu (810Kami), TO A €ro LOCTABKM MO HA3HAYEHHIO CETh JO/KHA
20 BbIOOPA MYTH 3HATb MYHKT HasHAueHMs! (agpec adoxenTa). [loaTomy Kaxaomy yany
CBSA3H NMPUCBAHBACTCA YHUKAIbHBII CETEBOI aapec M yHHKaIbHOE MMs. B ceTn WHrep-
HET JMST MMEET HepapXHUeCKnil XapaKkTep, OCHOBAHHbII HA JOMEHHOI CTPYKTYype; ceTe-
BLIE aZipeca TAKAKE MMEIOT HePAPXHUECKYIO CTPYKTYPY, CBA3AHHYIO ¢ reorpacueit, T. e. ¢
TONOJOrHeEl CEeTH M ee NPUBS3KOIl K MECTHOCTH. [Ipu 3TOM cepBep ceTH (ee LeHTpalb-
HbLIi KOMITIOTED) AOMKEH YMETb N1PeoGpa3oBbiBaTh CETEROE HUMs1 B CETEBOE MECTOMOJIO-
x®eHue. [lpouecc npucsoenns aapeca TTOAK/IOUEHHOMY K CETH KOMIIbIOTEPY pernaMeH-
THPYETCsl IPOTOKO/IOM paspetueHus anpecos ARP (Address Resolution Protocol), koto-
PbI NIPUMEHSETCH B CeTsIX C Habopom (crekom) rnpotokonos W HTepHeta TCP/IP
(Transmission Control Protocol/Internet Protocol). Ecan KOMIIbIOTEP HE HMeeT coOcT-
BEHHBIX JIMCKOB, HANPUMED BB CYYAC JIOKANbHDIX BbIUMcanTenbHbIX cucrem (JIBC), To
€ro CeTeBOM aapec HAXOAMTCH Ha CEpBEpe, KOTOPBII NMPHCBANBACTCSI NOC/E 3anpoca 00-
PATUBLIETOCsS K HEMY KOMILIOTEDA B COOTBETCTBII ¢ TAK HA3bIBA@MbIM MPOTOKOJIOM 00-
PatHoro paspeienus aapecos RARP (Reverse Address Resolution Protocol).

YT00b Haittu cerepoii ALPEC 1oayydaTesst, nepesaouii KOMMbIOTEP HCIOJB3YET
Cayx0y Katanora Murepiera anaioniuio HOHCKY HOMepa TenedoHa B CrpaBoOuHHKE
MIIM 10 3anpocy B CrpaBouHoii caykbe Tenedponnoit cranunm. Yro6ol oOpatuTbCsl K
abOHEHTY Apyroro roposa, Hao Habparh ero Koa 1 3arem TeJeOoH CrpaBouHON CayX-

Ob] MECTHOI TesiedhoHHOI cTan i, Takum oGpasom, Best 6a3a gaHHbIx (B) renegoH-
HBIX HOMEPOB pacnpenenena Mesxiy ONEPATOPAMH 110 KOIAM roponoB Wit o6nacTeil.
310 PaCrpefieNleHne JOKaAM3YeT 3B0HK) 13 CIPaBOUHbBIe CiyKObl M ynpollaeT noaaep-
Kanue u obrosnenne BJ. Umena xocron (TaK Y4aCcTO HA3LIBAIOT y3e/ CBA3H KOMIbIO-
Moﬁ CCTM) B-HHTCDHCTC TOYHO Tak xe CIPYININUPOBaHbI B domenst. JAelieHHe Ha no-
oL TIPH 9TOM He. HOCUT reorpaditieckoro XAPAKTEPA, & OCHOBBLIBAETCS HA Hepapxu-

KOM,  OpraHM3allMOHHOI CTPYKTYPE  yrOJIHOMOYEHHBIX, KOTOPbI®  YIPARNSIOT

M y3nos. Korna xocty tpeGyercs a/pec Kakoro-nubo apyroro XoC€Ta, oH 3anpa-

T TIOUCK Y JIOKAJILHOIO cepsepa MMCH, BBINOJIHSIOLLMICS Ha KOMIBIOTEPe ¢ anpe-
KOTOPbIiA J1ONKEH GbITD: 3apaHee M3BecrTeH,
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Chavana n npotecce NOUCKa NMPOBEPSICTCst, HPUHAAICKUT JIN 3anpallinBacMoe umst
AOMEHY, 30 KoTopblii oTBeyacT AaHibit cepiep. Ecam 1o tak, 1o on gact orper ¢ yKe
FOTOBBIM cetennim aipecom. B IPOTHBHOM CAYUAC OH ONPEJEISICT, KaKoil Apyroit cep-
BED MMCH SIBSICTCs OTBETCTREHIIBIM 30 TOT JOMEH HMCH, H fepecsLulact emy 3arpoe.
[Mocae nonyuenny ANPECA XOCT COXPAHSICT Cro BO BPEMEHHON Gase AaribIX st HCHOMb-
SOBAHMS B nastbnerimenm. Takoil METo ICKOMIO3HITHK (pasjtesiening y3on Ha JIOMCHbI)
MOXET ObITL passur NEKOMIOBHUMCH LOMEHOB Ha cyOOMeHbI, CYOIOMEHOB Ha cybey6-
JOMCHBL I T, . JloMenami sinistiorest uMela (haition ¢ pacimpenusiMmu .com (YacTHpie

KOMIaH1), .edu (oGpasonarenpiipic YUPCKICHIS), OV (HPABUTEHLETBEHHBIE CTPYKTY-
pbl), .int (MCXAyHAPOIHLIC opranusanmin), .mil (BocHibie opranusanmm), .net (nocras-
WHKN yenyr Murepiiera), org (Hekommepueckne opranmsatmi). Focyrapersa toxe
MMEIOT CBOM 1oMenibl: .be (Benbrns), e (Kanama), .ch (Ipseitnapus), fr (Dpawims),
in (Muans), jp (Slnows), ru (Pocemst), uk (BesmkoGpuranmst) u r. n

YToObl HOAKIOUNTLCS K Hurepiery, noavsosatens sanpaimsacr y CBOEFO [0~
CTABUIMKA YEAYE CIIHCOK 1tnein. TOT, B CBOIO oMepeitn, HOAYHACT UMEHA OT CHOEIO Hil-
TEPHET-PerncTpatopa. Kaxublii jomen HOJUICPAKUBACT COOCTBEHHBII CepBEP UMEH 10—
mena DNS (Domain Name Server), na kotopom xparnrest B umenn i anpecon goMe-
Ha MutepHer. Cerenoit pecype (haitn, nocryin K KoTopoMmy oK OCYHICCTBASITHCS
MO OMPEACJICHHOMY IPOTOKOJY) onpejiessierest ero nacHtndukatopor. Haubonee mo-
MYASIPHBIM SIBASIETCSL yudmuponaiiii nokarop pecypea URL (Uniform Resource
Locator), KoTopblii onpenensier HPOTOKOJL ricpesayun (nanpumep, gaiossiit FTP win
runeprekcTosbiii  HTTP) 1 mecrononoxetie peeypea.  Hanpusep, no  aapecy
http://www.electronicsworkbench.com pasmeneHbl jieMosepe nporpamm EWB ¢
Commsim.

Ha nepsom stane nenonbsosaiach kiacconast AIPCCALMSE THITA «CeTh.XOCT», HANPH-
MEP B BHAC NECATHUHLIX umncen 128.32 (usonmunptii oksusancut 1000°0000°0010°0000).
rae 128 — Homep ceti; 32 — Honep XoCTa. IIpit 9TOM JieacHIe ceTeil Ha Kaacchl Bbi-
MIAAEN0 cheayioum obpasom: Gosibline, Kiaacca A (aipec CeTi CocTapasieT § OHT, a-
pec xocra cetm — 24 Gura); cpeanie, knacca B (16/16 6ur); manble, kiacca C
(24/8 Gut). YeTnepThlii knacc anpecon D sapesepBHpOBAI UISE TPYIHIOBOIT apecatiii.

Cnenyownm stanom Gbuio pasaenenie GoJbILION ceTH, nanpuaep kiacea B oma
noacetu. B aTom ciiyuae npusesetiHblii BLILIC IPIMED BLIISUUIT CACAYIONUIM 0OPI30N:
128.32.134 — anpec noacetn, a 128.32.134.56 — anpec KOMITLIOTECPA B 9TOH [OACCTH,
T. €. noacerb OnpenesieTcst TpeThbUM OANTOM, 4 XOCT B NPCACIIN DTOI ceTit -— rocie-
HIM BaitTom. Tpu Takom pasjieic i CeTi XoCT cojepkit P-anpec it MACKY noxeerit.
Hanpumep, Komnblotep 128.32.134.56 umeer macky nojpcern 25525525500, T ¢
24 CAMHULLL M 8 Hyneit. TTpn HTOM NOJICETH XOCTI ONPCACIICTCS! 1I\>\7\l[|n|\\\llr onepatuiei
h (AND) IP-anpeca u mackn M. Hanpimep, ecin komtibiorep L ]2&'..‘3.!)1.3(»‘0 Mac-
kot ME 255.255.255.0 xouer nocsath naker Komiblotepy P ¢ anpecont | 7‘73-'“‘1”\“ i
WACKOH PM, 10" on mpisicisier, wro P © ME = [2832.152.20 ki a5 o
128.32.152.0 He coorsercrnyer E ® ME = 128.32.134.50 ® 255.255.255.0 = 128.3 l:»—H).

M campim KoMnbiotep ‘E y3maer, 4To OHM € KOMIILIOTCPOM P HANOAsTCs 1 Pfl'H.M\
NOUCeTIE. ToaToMy oM mochnaer makeT mapuipyrnsaropy Honoaeeri, "“':"”"”‘lf_‘“"
Lo S 146 M, o, HpGD. 10 01 conn s P ME 1
luDyTMaa:ngo’ B 1ep. P naxonires C.m.m \“ Oy‘“-“:“)»lcunl '\RI“ WL HCTIONL3YCT
porokon X l;l) Jie 1 ipusact madiuy J"”‘lfu.mrlmzl- llli ,;'l‘\(‘»./.l'llu‘('il (Media Access
Controly — o ANA norcka JTIoKaILIOrO l:lluu‘lvu,”l wll;ll] L;lmm“ncl o ket 110 JIBC
Boige pya ) M€ AoCTynom K cpeie) xoeta Pt nocu srDomain Routing — Gec-
KI1acconay MOKOl cupracros anpecains CIDR (Classless InterDe maih = "
- M MOMCHHH}I M2l|7l|[))y'l‘ll'l(lllll}l)‘ OCHOBAH AT THY NCIOAL30BATLT

pedik-
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B oToM cliyuae HauyabHb npeduKe anpeca (MMH(,“, Tk
nipumep, 3 G1Ta) MOXET ONPELCISITD KOHTHHEHT, ciedyiouine 7 OUTOB — CTpany, ce.
'l\vmm““: 7 Guron — obdnacrtb W T L Mockonbky CIDR cocTaBisieT npocTpancrag 7
3 GHTHBIX aApecoB, TO ITOr0 JOCTATOUHO JUIsl 00LEAMHEHHST OKOJIO 4 MuIMapaos X0c..
3 ¢ MeHee B HHTCPHET-TIPOTOKOJIC IPv6 mnsi ampecaurn MNpeanonaraercs ye.

coB mpon H%kl’[lv”(\f{ JUTHHDLL

Top. Tem H

noap3oBaTh yxe 128 ont. , |
K Bornpocam KOIOBOIT aapecallii HenocpeACTBEHHO MPUMBIKAIOT U CIOCOOLL Map-

nipyisawn coofuetinii. B TENEKOMMYHHUKALHOHHBIX CETHX MEKILY THOObIMK €€ fiBymg
QML HMECTCS, KaK TIPABIUIO, HECKONBKO TyTeH, 1o KOTOPBIM MOTYT ObITb MNepenany
cooGicHits, Octionnoil samaucii MApUIPYTH3ALMI SIBIACTCH BbIGOp onpenenenHorg
AVTH 13 VKA3aHHOIO MHOXCCTBA. BbIGOp OCYLICCTBASIETCsS C MMOMOLLBIO MaTPHLL (Ta6-
aan) \mi{IHP.‘ OB, KOTOpPbIC XPaliSITCsl B KAKIOM MapuipyTrHsaTope. Ipu cratnyeckom
pacnpeccHii HH(GOPMALITT MOKCT HCIIOJIb30BaThCSl CTATHYECKasI ((b”KCMpOBaHHag)
vapupyTisatiist. Oanaxo nanbosee s(pheKTHBHOE MCMOJIb30BAHNE PECYPCOB CETH m0C-
FraeTCst IPI AANTHBHOI MAPWIPYTH3ALKUK, KO M1aH pacrpene/ieHns uHopMaLmy
JI3MEHSETCH B COOTBETCTBITH ¢ M3MEHSIOLMMHUCS YCTOBUSIMU paboTbl ceTH (neperpyska-
A1 HA OTASABHBIN HANPABACHHSIX HIM YYaCTKax CeTH, MOBPEXACHHUSIMU KaHaJIOB U Ap.).

OnTiaI3alilsg MapupyTH3aUU MOXKET MPOM3BOANTLCS KaK MO OOIIECETEBBIM, TaK
11 10 JOKATBHBIM KpHTepusiM. K mepBbIM OTHOCATCS CPelHsisl 3aAepXKKa MpH repenaye
coo0iIeHiT (ITAKeTOB) M0 CETH W CPEAHsIsl BEPOATHOCTb CBOEBPEMEHHOM JOCTaBKH,
MAKCHMATBHO 1OMVCTHMbIE 3HAUEHMs] JUIMHBI MU CTOUMOCTM NMyTWH U Ap. JIoKanbHbIMM
KpPHTEPHAMI MOTYT ObITh 3aepXKKa NPU Mepejaye MeXay Ipynnoit (napoi) aboHeHTos,
BePOATHOCTH NMOTEPb HA OTAEIbLHBIX HAMPABAEHUSIX CBSA3M W Ap. B obuiem cnyyae Bbibop
KpuTeplisi ONTUMAIbHOCTH B &JIFOPUTMAaX CETEBOro yrpasjieHMsl HeooHo3HauyeH. Yaie
BCEro MpeanouTeHie OTAAETCSl KPUTEPHUSIM, CBSI3AHHbBIM € KOAGhOULMEHTAMU HCIIOJb30-
BaHHsl IIPOMYCKHOIT CMOCOOHOCTH CeTH. DTO O3HAUAET, UTO ONTHMAJIbHBIMU CUUTAIOTCH
TaKHe PelleHus Mo MapupyTH3aluu Wik YApaBieHHIO MOTOKAMMU, KOTODbIE MPH Bbi-
NOAHEHMH TPEOOBAHMIT K XapaKTepUCTHKAM AOCTaBKH MH(OPMALMU MO3BOJSIIOT MaKCH-
MabHO MCIOIb30BAThL MPONYCKHYIO CIOCOOHOCTb CETH.

B 3aBucnmMocTi OT Toro, rie npou3BoAMTCS pacueT MapLIPYTHBIX MaTPULL U TIPHHH-
MaeTCsi pelleHMne O Mapupyre Jyisi JAHHOrO y3Jia, pasjinualoTCsl: WeHmpanu3o8aHHaa
MapLipyTu3aums (PELICHNE O MAPLIPYTAX MPHHMMAETCS] B CETEBOM MAPLIPYTHOM LIEH-
Tpe); pacnpedeaennan (JEUCHTPAIM30BAHHAs) (PELIEHHE NPHMHUMAETCSI HA KAXIOM Y3Ie
CBA3K G YUCTOM NAHHDBIX, NOJYYCHHBIX OT APYrUX Y3I0B); U30AUPOAHHAA (PELUEHHE TPHU-
HUMACTCA HA KaKk/IOM Y3/1€ CBA3H CAMOCTOSTENIbHO); CMeuannas MaplupyTi3aiius, npei-
CTABJIAIOLIAA TO MM MHOC COUCTAHME HEHTPAIM3OBAHHOIN 1 pacnpeaeseHHOM.

Ewte oanum kinaccudukaunoniim HAPAMETPOM SIBISIETCSI MOMEHT BPEMEHM, KOTAA
APMHUMACTCA peleHne 00 M3MCHCHIN MapLIPYTOB B y3/1aX CETH. 34eCh MOXHO BbLIE=
JIUTb demepmunuposaniivie (110coOLIT MIHDLIE) METOAbI AMHAMUYECKOTO yNnpasjieHus!, KO-
A2 MAPIIPYTHBIC MATPHLILI M3MCHSIOTCH 11PH 3a(h)MKCUPOBAHHBIX HEUCIPABHOCTSIX 060~
PYAOBAHUA MK TEPCIPY3KAX HA YUACTKAX CETH, NP €€ 3arlycKe, N0 KOMaHAe Oneparo-

. POB, NEPUOAMUCCKU U T. I1., W CIamucmuyeckue METolbl, KOrna U3MeHeHHe MaplLIpyToB
* IPOMCXOAUT HENPEPLIBHO 110 PE3ysibTatam o6C/y:KUBAHMS MPEAbIAYLLIEre Bbl30Ba WU
Ipymnmnbl BbI30BOB. -

JeTepMUHUPOBAHHBIE METO/LI ANAIITHBHOIL MapLUPyTU3aLU1 MOTYT ObITh Pa3oebimu,
Korua Koppgxuuu TulaHa pacrnpenenenust nndopmaumu nNPOU3BOAMTCS MOCIE MOCTye-
HUA KKIOW 3aABKH HA COEAMHEHME, WK epynnoesimu, KOraa KOppeKLHsl MPOH3BOANTCS
FOC/Ie MOCTYIICHHUsI HEKOTOPOM IpyIinibl BbI3oBoB. K pazoBbiM OTHOCUTCS BOTHOBOI Me-

- TOJ, K IPYNIoBpiM — METO/ pesibepoB u Matpuunblii MeToa. MeTox penbedOB OCyiuecT-
BASET PACHPEACIEHHYIO MAPLIPYTU3ALINIO, & MATPUUHDBINH — LeHTPaIH30BaHHYIO.

V3
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K l\’lc!IpcilCchHHOii MapLIpyrisaint. orrocytey CTpaTeIun KpaTyaiiuero nyru T
BCCON 1ipipii, paBHBLIM TCKYIICH 30/1CpaKKe HEPCIAN ¢ yueTOM OKUAAHUI B OYepeiin Ha
obcavainae. B cetn ARPANET (pesecpennmke Wurepuera) takas crparerus
MOV JraspaHie «KPATUAIII OUCPC, © cyeeres.

ITpisiepanin w3011pOBATIHON MAPTIPY TS s1315107TCs CTPATETHY «Kpatuaiiias
OUEPCILL + HyACBOC CMCTHCIIIC) . KO V3¢ nanpamisier COODIEHUE B JIMHUIO ¢ MUHH-
MAIBHBIN OAMJIAHHEM B OUCHC/ Cipaie iy “TOPSICHT KAPTOUIKM» — [1yTeM PAaHAKUPO-
BAHISE PASTITHILIX MCXOLIHINX JHAHIIT C I e inies nanspiciiero panra JIMHUKU C MU-
HIMATLHOTE OYCPEBIO. & TAKKC BOTHOBAS C1pater .

HTPUMEPON CMCIIALION APV i sseres JICALTA-MAPIIPYTU3ALNA, TIPH
KOTOPOH MAPHIPVTHIATOP OHpe/ic e COBOKVITIOCT WILTCPHATUBHBIX 1yTEHl JUIS Kax-
J0H Napbl HCTOYHHK—IPCCAT W HCPCCLLIACT o 11 Y3IBL CBA3HU (XOCTBI).

Jast pacueta Mapuipyion npinoseex innax MAPHIPYTU3ALMK TIPUMEHSAIOTCH 1B
KJ1Acca aIropHTMOB:

) anropiursur onpeicactnsg kpatuaiiniero
HUK-aapecar;

2) QIFOPHTMBL BEPOSITHOCTHONO BLIDOPA BOSMOKHBIX MAPLIPYTOR, MUHUMU3UPYIO-
WX (M MAKCHNSHPYIONIX) BLIOPatinbii KPHICPHIT ONTUMAILHON MApIIpyTH3aiiuy
C YUCTOM CPCIIHCIT 301 PY3KIT CCTit,

B anropuraax kpartuaitnero nvin nenon VIOTCS MCTOJILE HYMCPALIMK V3108 U BET-
BEIf M MATPHUIBLIC MCTOLI. Metosn HYMEPAHHI, KaK HPaBuiio, ssisioTcs uTepaloH-
HBIMH W ONPCICTSHOT KPATUAHIIIT 1YT5 J10 3012111010 Y304 € YICTOM BCEX OCTAIbHbIX
V3108 ceTh. Matpiunbie MeToMb HOSBOIIOT HaiiTi KPATUaiinme myTH MEAIY BCEMM

VI JUish saaiioin napol - UCTOY-

3eC

Y3IaMK CCTH OJLHOBPEMCHIIO. MCTIONL3YS OHCPAITI Had MATPUIIAMI BECOB BeTBell ceTh.
B cetsax ¢ komyTancii nakeron niipokoc pacHpoCTpaticiie oAyt Metos Pop-
aa-Pankepcona 1 JAeiikcIpo. 13BCCTHbLIC B Muiepriere kak OSPF (Open Shortest Path
First — nipotokos sMapipyiisaning aannix o AJTOPUTMY BLIOOPA KpaTyaiiiiero nytm).

Wrepatsonnbiii anropiims Mopaa-Maikepeoria, oTHOCAIITICA K MeToAaM HVME-
PALUMK Y3708 M BETBEIT, ABLACTCH OJHIN W3 WITOPHTMOB. HPCLIOAKCHHBIX (DI0II0M 1
MPEAHASHAMEHHBIX JUIs PACHPCICACHITON MapiipyTIsammin. Adropirst JeikeTphl oTHO-
CHTCAH K MATPUYHBIM METOJUM W TAKAC ABIACTCH HTepatioiibiyg. O NoUIepABacT
UEHTPAIM30BAHHYVIO MAPHIPYTHSALHIO. TAK Kak JUit ero paboThl 1yt o sihop-
Malmga o crpykrype cern (5 ARPANET o1 sisetcst 0CHOBOI JICHEHTPLTHI0BAHHOI
MAPLWIPYTH3ALMM, HO 1IPH YTOM KAAJILIE Y3e 1eet COOCTBCHIYIO GaBY JUHHBIX C 1=
hopmanmeit o peeii CeTH).

K kanacey anropuraon OUPCICICHI KPAT TN IYTCT OTHOCHTCH TARAC TPYIHTIo-
BOIA pacnpeseneniblii Merosl PeALCPOB, B KOTOPOM HCITOAL3YIOTC pe SYJBTATbI OOMCHU
CIYKEOHON MHDOPMALIHCI 110 COCTORIITIO BECX Y 1101 CCTI

AJIFOPUTMLI BEPOSTHOCTHOT O BLIGOPI MAPHIPYTOR CBOMSTCH K PCTHBALHI MCTOL0B
PeIeH1A 3anay omrTumuwiniono PACHPEACHCHISE HITQOPAMALHOIIBLIX HOTOKOB 110 m:‘l!s;‘l\l
et [ peienms takix st HCTOJILSYI0TCH PUBIHUHLIC HTCPAITTONHBIC AITOPIT-
ML MeTon aepmanng HOTGKOB, XAPAKTEPIH3YIONTITTCH CPABHITTCALHO MM (ml.c'\yl().\l
EMUCICHUI npu goBoaLIO MCLICHTON CXOMMOCTI MCTOL DKCTPEMILHDIX OTOKOB,
OTmuaommitcy YCKOPEHHOI CXOIMOCTLIO; meTo Famarepa i p. .

4 Mpu Peansayig anropiraa Jleitkcpoi HCOOXOUIMBIC CBCACHIE 110 THIAHY CCTi
oA 13 G opon, rockon
cery Mapulpymgsmmcwu onpeeHetiLii (,g]LH([lfl ,(,L”,‘ : OsILEr0 Kat (11021
TOP MOKET pacCHurart, METPHKY KKJLOTO HEXO)

METPUKOI nopy T I PACCTOSHNE MCKIRY
MaeTcy marema 2 (K FepMitt, 0003HAMAUOUITH PE
ABYMS TOUKaM A MATCMATHUCCKIMIT T1e] OHPEACICNOTO

S ashma

LY OKAK DI Hd-
TAHHBIX MAPITPYTH3A10POB, [HOCKOJBKY KaKJAOMY H3 HHX I}

[1pit Hrom pudoTaoL B

(QJ’CMCH'I'm\m) JIAHTTOTO  [1pOCTpatictTBi (MITOKCCTBA),
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10 TOMY WAH HHOMY fpaBuiy). B npocreiiuiem CJ!yL(a% METpUKa pasHa 1 st p?gl?:{'o'
CHOCOBHOrO KAHATA 11 GECKOHEUHO BeHKa st Hijfl OTOCC”?{C}26HOFO- ]‘50”62 iy as
MCTPIKA YUHTBIBACT MPOMYCKHYIO CNOCOBHOCTD f<£lHdﬂd " &;rznu qT(;o;\iﬂspA(K); che M[:lo-
XOxAeHHI yepes ero oydep. (\'Ierm’n\'n BLIOHpaeTCst aﬂvnHLr OﬁcH 513‘1- Me}:‘n. p-
LIPYTH3ATOPBI AAHHOIT ABTOHOMHOIT CeTH (AC) ”Cﬂonb’}?”o HTMyﬂeVHSCT 3; o 1oty

’ Mapuipytizatopsl AC MOIYT TAKKE BbITIONMHITD MrODl or qMTll))IBaTb o b~
KHMI PasTIuHbIMIT HAOOPANMIT METPHK. H;mpu‘\[c?. 'MeTP”KP ! yTebelﬂOﬂHeHl/l PO3Hb
HAACKHOCTb. NMPONYCKHYIO CMIOCOOHOCTD H SALCPAKY. B fol\ﬂme A anro-
piTsa JIefiKCTPBE T8 KKIAOTO 113 TPEX HaGOpOB METPHK Bee mapugpyTMSaTopu cet
;H;HOT caMblil HATeRHBIT NyTh ¢ Handosblieil NPOMYCKHOI CMOCOOHOCTBIO M MUHY-
MATBHOIT saTepiR KOl 10 1odoro apyroro sapuipytisatopa AC. B nepecbitaemom nage:
T MOKET ObITh VRA3QHO, 110 KAKOMY KPHTECPUIO MAPLIPYTH3ATOPaMm CIACAYET BbiOupary
myvTh. Kpoye Toro. sapiupyrusarop 7 I]OILFO’I'(IBJLHHEICT cooduleHue, nepgqucnﬂ}omee
v\ji\“l[)”!\H HENOLIUIN KAHAOB, HPHCBANBACT COOGIIEH IO M NOPSAKOBbIH HOMEp s
PACCHITAST €0 BO BCe CBOI HEXOsILLE KaHanbl. Koraa MapipyTH3aTop j onyyaer no-

CT IIAKCT. B APYTOM CIYYae OH NpOBepsicT HanOOMbILMiL NOPSAKOBBIT HOMep
PLIPYTH3IPYIOWIN co00LIeHiT OT 7, KoTopble ObUIM MojyueHsl npexae. Ecau ator
\ep MeHbLIE 5. TO 3T0 03HauaeT, 4To M — HoBoe cooGLeHe oT i, B TaKOM Cllyyae
VTH3ATOp / OOHOBACT COOOLICHHE HanBOMbIIErO MOPAAKOBOrO HOMEpA, COXpa-
> Coo0tIe e 151 CBOMX HYKI H MOCBLIAET KOMUIO 3TOTO COOBLLIEHHS BO BCe
a7Ibl, 32 MCKJIIOYEHHEM TOro, OT KOTOPOro OHO npuiio. Takoil meTon
1 CYAKEOHLIX COOBLIEHIT MO BCeM APYrHM MapLUPYTH3aTOPaM Ha3bi-
ol mapupymuzanuett. :

MOy COODLUEHMS MaPUIPYTH3ATOP MOXET MOCTPOHTh (MM OBHOBHTD)
) 1 BLINOAHNTL MO Heil asroputsm HeiikeTpbl. MaplupyTH3aTop MOXeT mno-
14T HOBOE COODLUEHNE, €CTH CYLIECTBEHHO H3MEHIIACh METPHKA KaHaa.

Kpose nporokoaa OSPF, B cetn WHteprer st mapuipytnzauun mexay AC Hc-
MOIL3YETCA NPOTOKO IpaHuUHbBIX MapilupyTisatopos BGP (Border Gateway Protocol),
KOTOpbln. 8 oTanune ot OSPF, asnsercs pacnpedesentvin. [TosToMy MapLupyTH3aTOpbI
BBITIOTHAIOT 5TOT [IPOTOKOA MPH PasAMUHOIl CTeMeHN HH(DOPMHPOBAHHOCTH O CETH.

J}))'YUC OTHYMEC 3aKAI0UAeTCs B TOoM, uto B BGP HCIONBL3YETCSI areopumm Izpeﬁnaumu-
MeabHoeo nymiu, a He areopumm MempUK.

AC Moker OuITL coetnena ¢ apy
3aropamu. B takom cayuae WIMITHHCT]
TU3ATOD 1s peanusaip BGP,
BGP moxer users, HECKONLKO |
ACPAUBATL crincky AC,

rMi AC HEeCKONBKHMHM TPAHHUHBIM MapLUpyTH-
PATOP cetit BuidHpaeT BHYTpH AC OIMH Maplupy-
TAK nasbiaemblit cnunvep BGP. Kak u B cayuae OSPF,
PUSHLIX MeTpHK. Kposme Toro, kaxzaast AC MOXeT MoA-
HEPLE3 KOTOpLIC 01 He XOueT nepenasarh nakersl. Hanpumep,
HeKotopeie AC MoryT npiiaaiesxkars, KOHKYPCHTY, M UX 3alHMILEHHOCTb U HALEXKHOCTb
TIEPEAAIH MOTYT BLISLIBATL COMITCI 1y,
Hocrouncrion ipotokona BGP asusieres ero IKOHOMHOCTb, [1OCKOJIBKY BMECTO
JABUHHOTO 3anosyeiing ceryy Kaxaast AC nocwliaet anub HeGosbline coodLEHHs CBO
UM cocessim. Kpome rtoro, MUPAKTEPHLII JUIsL pacripeie/ieHHbIX aIFOPHTMOB PHCK 33~

UMKIUBAHMs 13-3, HECoracoBattocTi MeTpiK B BGP moxeT GbiTh yMeHbLUIEH 32 CHET
OOBABIE HMsI NyTeit B gonontenpe g METPUKAM,

Hekoropoe OTHOLICHIE K MapiupyTsaiy HMEIOT [1BA MHTEPECHBIX «MOOH/IbHbIX?

fipoTokona Uireprer: DHCp (Dynamic Host Configuration Protocol — MPOTOKO AHHA-
MUIECKOTO KOH(urypuposaig Xoctos) 1 MIP (mobile 1P — MOOMABHALIT prTep-
HET-NPOTOKOMN), 1010151 011e LAY APyra 1 103BONS OIS BPeMEHHO HOAKTIOUIThes 1
flopaborars 5 cern Hirepyer, Hpunuun paGorer nporokona DHCP, pealsyioluero an-
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ropuT™ plug and play (BKIIOWWI 1t paGoTait), 3ak1104aeTest BTOM, 410 B CIIYUae BPEMEHHO-
10 MOAKIOUEHHMS! K CCTH HOBOTO, HAIIPUMEp NOPTATHBHOTO, KOMIBIOTEPA, A5 Moy eHUsH
CETEBOTO anpeca ¢ HEro NOCLUIACTCs crneunaibHoe tinpokoseuatensioe DHCP-co06-
WEHHE THNa «MapLupyTusarop, aait mue ceresoit anpech Ha oty npocsby mapuipyrusa-
TOP PEArHpyeT TeM, UTO N3 (HOHAA CBOGOIILIX CETCBBIX A/PECOB BLLIACT O/HH U3 HUX «HO-
BUUKY> H2 ONPENCJCHHOE Bpemst (Hanpumep, 20 munyt). [Toce 91010 HOpTaTHBibiil KoM=
MBIOTEP MOXKET MCHONL3OBATL CTaHmapTHbie npuioxenns Mireprera. Korga 0cTatok
BPEMEHH KHSHM, HASHAUCHHOTO MapIIpYTH3aTOPOM, NPUOIIKAETCs K 0, opTaTHBHbIi
KOMIIOTED SAMPALLHBACT Y MAPLIPYTHIATOPA eutte 20 MHHY'T, KOTOPbIE, KAK [IPABUIO, Bbi-
paotest (pedb uaer o cern Ethernet Kanndopuniickoro yhuusepeuteta B bepkau [4]).
Ecnn «HOBHUYOK» BLIKTIOUACT CBOI KOMIBIOTED, TO NOCIE TOI0, KAK €ro BPEMSI KHU3HU B
CETH MCTEUET, CETEBOIT AAPEC BO3BPALLACTCS ONSITh B (POHJL CBOGOAHBIX azpecos. Takoit ke
MEXaHH3M MOXeT ObITb HCHONB30BAH 1 B CiIyHae Oecnposoioit cetu Ethernet,

[Iporokon DHCP, cosmenietitibiii ¢ npotokosior MIP, 1038051€T aBTOMATHIECKH
MEPEHANPABUTEL  SJCKTPOHHYIO MOUTY «HOBHUKA» € €TO JIOMALIHETO KOMIbIOTEpa Ha
MOPTaTHBHbIN, MOAKIHOUCHHDIIT, KAK Mbl FOBOPIIIN, B COBEPILCHHO APYrom mecte. [Tpu
3TOM MPEANONATACTCs, UTO «AOMAIHHIT» MAPLIPYTH3ATOP «HOBUUKA» 3HAET O €ro Cylle-
CTBOBAHUHU. B TaKOM cliyyae MOPTATHBHLII KOMILIOTED aBTOMATHUECKY perucTpupyercs
C MOMOLLBIO areHTa B CETH, K KOTOPOIi OH MOAKIIOUAETCS. DTOT areHT BbUICIsIET «HO-
BUYKY» BPEMEHHbII1 CEeTeBOIl aapec, BCTYNAET B KOHMTAKT C AreHTOM Ha <«10MaillHEM»
MapLIpYTU3aTOpe U HH(POPMHPYET €ro O HOBOM MECTOMOSOKCHHM XO3siMHa. AreHT Ha
JOMALIHEM MapLIPYTH3aTOPE MEPCXBATLIBACT BCE MAKETbI, MPEAHAZHAUCHHbIE MOPTATHB-
HOMY KOMIBIOTEPY «HOBMUKa», 11 MEPECLUIACT HX YAUICHHOMY areHTy, KOTOPbIii 10CTaB-
JMET UX MO BPEeMEHHOMY aapecy. Korma HCTeKaeT BpeMsl KM3HM BPEMEHHOrO aipeca,
VIQJIEHHbIA areHT MPOCHT JOMALIHENO AreHTa MPEKPaTHTb fIEPECHIIKY MAKETOB 10 TeX
Top, NMOKA XO3IMH HE BEPHETCSI MM He OODBSIBUTCS B HOBOM MeECTE.

6.3.6. Paspenenne no ypoeHio. AuddepeHunanbHoe KoguposaHue

B cucremax ¢ pasneseHUeEM Mo ypOBHIO MapaMeTpoMm pasacacHisl CAVRKUT aMITTHTYAA
CMrHanos, a MoJie3Hast l/lH(l)OpMﬂUJ’I}l MOXET COAEPKATHCS, Hi!IIplL\ICDA B HX [UVTHTCABHOCTH.

B kauecTBe mpumepa pacCMOTPUM JIBYXKAHAIBLHYIO CHCTCMY, BbINOAHCHHYIO B Cpe-
ae EWB 5.12 (puc. 6.22, @) ¥ cojepxallylo Ha NCpeialotleii croporie B3 HCTOUHIKA
ONHOMOMAPHBIX UMIYJILCHBIX CUTHAIOB aMIULITYLON Ul =5 B, UZ/: 2.5 B u koagphn-
UneHTom 3amonnenus 70 u 20 % (ociuuLiorpamma Ha pic. 6.22, ), T. ¢ TEM CuMbIM
KoHcraTupyercst dhakt MoyJsiM TIEPEAHero (poiTa HMIYIIBCOB. O06a cnru'n.rmv, .‘1»1:—
HeiiHo cknaapiBasich B cymmatope S1, 0OpasyioT KOMITOSITHIH Cl(l‘l!kl,‘»l Us = LI + L:.
Nocrynatowwmit B JIC. Ha ripMeMHO#t CTOPOHE C HOMOULBIO JHOHIOTO onp:mm‘;’fu_m (pe-
3uctop R, nmon D M MCTOUHMK TMOCTOHHHOIO HATPSLKCHIS Uo) (f)op.\mp'\cusx‘ -}me}l—
*eHue Ub = Uo + Ud ~ 5 B = Ul (Ud = 0,5 B — maneuie nampsm\'m‘mvs« Ha 01}\pblr(’);31
Anone), kotopoe B cymmarope S2 3a cueT BLIOOPA Koo puunenTa ncpu;l.vlr’l-u‘ II(\.Bﬁt‘:,Il\‘:\’
KB =1 BblunTaeTest 3 Us, B pesyJibTare Uero Ha ero BhXoae ([K’P‘\H’lvp.\ ulltfl “~“fi ‘ L)'
e U2r = Us — Ub = Us — Ul = U2 (cM. OCLILIIOTPANMMY Hi m{c. 6.__‘.“(“ vl\fﬂx;:ﬁ}l,\ln}j)
Wuaetey npu nepeBoje CABOCHIOrO Kiiokua Z OJLHOHMCHIOI l\,lillilllHL:l\ K lil:’r. 7:11'“;

4 BblieneHns Ulr HeoBGXoaMMO, OUEBHIHO, BBIHTOIHHTD UH&‘Pi“U“.U ‘f ;ﬂ)’l‘\l\;bl m;
KoTopas ocywectsasierca cymmaropom S3 mpi KB=- I l.l o l;l:;ll'::m}xA('»lm\ (pop-
Puc. 6.22, ¢ BUAHO, yTo Bepuinna Ulr HECKOILRO HCKKEHA m.wmuﬂl "\\‘mmm p= S
MMPOBaHVIﬂ CUrHana Ub Ha BLIXOJC J[ll()JLI[UIO (H[)il]lll‘HHL‘.‘l}l 1 110CC/) >

Uy ppiynTanusg cymMmarope S2.
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VeeanyeHHe uncia KaHaloB paccMaTpuBaeMOi CHCTEMbl JOCTUrAa€TCs yBEIUYCHU-
eM YHCIA THOAHBIX OrPAHMYMTENEH, CXeM BbIYMTAHMSI M OTPAHMUYMBAETCA WX TOYHOCTbIO

1 CTabMIBbHOCTBIO.
YeTblpexkaHaibHas CUCTeMa YMUJIOTHEHMs Ha KOMIMOHEHTax Commsim COLEPXKHUT

(puc. 6.23):

1.4 ucrouHmka MMMYJIbCHBIX curHanos Rect.Pulses 0, 1, 2, 3 AAMTENbHOCTBIO
(Duration) 0,0625, 0,125, 0,25 1 0,5 ¢ coorseTcTBEHHO (pasn. 3.17), yeM WUMUTUPYETCA
akt Momyasunm MHGOPMALIMOHHBIM CUTHAIIOM MX 3aJHEro (PpoHTa; PeXXMM BblxOda —
onnononspublit (Low Level pasho 0); ocrasibHble napameTpbl — 1o ymondanuio. Oc-
UMIIOTPaMMBI CMFHAIOB Ha puc. 6.23, a 0603HAueHbl B COOTBETCTBUM C HymepaLueil
MUCTOYHUKOB.

2. INpeobpasosarens 4->Sym (pasi. 3.8) 4-6utHOro napauienbHoOro Kkoaa (¢ MCTod-
Hukos Rect.Pulses) B cMBOA ¢ napamerpamu: nocTynaiowmii Ha NepBblii (BepxHHUit)
BXO/L Ba10Ka OuT (¢ Mcroynmuka Rect.Pulses 3) sisasiercst crapwum (MSB First); xonnde-
crBo Bxoaubix 6utos (Number of Input Bits) — 4. Kak BMAHO n3 ocLM/aorpaMMbl Sym
Ha puc, 6.23, a, cUMBOJIBI Ha Bbixojle Giioka, nocrynaowme B JIC, SABASIOTCS ABOWYHOM
cMyguétol? O{lHOBOJIbTOIsle UMIIYJbCOB COMIACHO MX BECaM B COOTBETCTBMH C aJlrOPUTMOM

irst.

3. lpeobpaszosarens Sym->4 (pas. 3.8) cuMBOIOB B GUTbl. OCLM/LIOrPAMMBIL CUI-
HANoB Ha BIXOAE 670Ka 0003HAYEHLI B COOTBETCTBMM C HymepaLMeld HCTOUHHKOB
(puc. 6.23, a). ‘

. 4. Ilpeobpasosarens Parallel to Serial (pasa. 3.8) napasenbHOro NOToKa CHMBOJIOB
B TOCJIEAOBATE/ILHBINA C NAPAMETPAMK: MOPSIOK PErMCTPALIUN BXOLHBIX CHMBOJIOB (Bit
rder) — HAYMHAZ CO CTapuiero Gura (MSB First); kosinuecTBo 6UTOB B BbIXOAHbIX CHM-
max (Bits per Symbol) — 2. Kak Buato u3 ocummiorpammet ps Ha puc. 6.23, a, 610K
AENIACT M3 CYMMAPHOTO (KOMIO3UTHOIO) CHIHAMIA MMITYJIbChl «CTApLUEro» MCTOMHHKA
3aBUCUT OT TOTO, C KAKOrO MCTOMHMKA NOCTYNAET CHHXPOCHTHAT (BBIXOA/BXOA ck)).

5. Hpeobpasosareny Serial to Parallel (pasn. 3.8) nocsenoBartebHOIO NOTOKA CHUM-
B B NAPALIELHBIN; 3HAYEHUsI YCTAaHOB/IEHHBIX NapaMeTPOB aHalorM4HE! . 4. Kak
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BIZLIO 13 OCHIULIOTPAMAMBL Sp 1a pie. 0.23, a, OJIOK BBUICJISIET M3 KOMMO3MTHOIO CyM-

stapubti cnrman 20 4 20 = 3 B myx «MBuiiixe HeTotinkon 0 n 1 (npu cumxpornsating

o1 nerounnka 0).

baokH 1o 1.

BLBICHETIS QUITOPHTMA HX (DYHTKIIONHPOBATI.
ptorpasat b-ps, b=sp, b0-—b3 1a Gase noaunomuaibHOTO

4105 BKJHOUCHDL B COCTAR PACCMATPHBACMON CXeMbL TOJILKO 13 11E/I5IX

0. Brokit emenetist oci
neromtka Polynomial (past. 3.14).

M3 0C1UUIIOrPAMA CHIHAJIOR T PHE. (.23, 0, COOTBETCTBYIOUIUX PEXUMY, KO

HOPSUIOK PEFICTPAILITT BXOANBIX OITOR (Bit Order) maunnacres ¢ MJICro (LSB
First). BIUHO, 110 15 KOMIOMITIION CHITIUIC BEC CTAPINCTo paspsiia (2%) npucsansaetcs
nerounnky 0, a Bec MIULICTO 8] nerounky 3. Tpyn 9TOM OCTUILHBLIC CUTHAIB
CROCEO COCTOSTIISE 11C MCTISTIOT (110 CPABHCIINO € OCIIUIIOTPAMMAMK Ha prC. 6.23, a).
4.3.7, UPHMCHCHIE CIOKIIX CUIHAIOB CrocoGeTByer cy-
HICCTBCHITOMY  VVHIHCHINO XAPAKTCPHETHK HIPPOBBLIX CHCTEM CBS3H, B HaCTHOCTH 3a
cuer U\Sccnlcx[cxm GOJICE PABIOMEPHOTO CHEKTPA CHITERUION B JIC. BuipasHusanue criex-
P JTOCTHIACTCSE TIYTCN CHIEKC T HIK-(AKTOPA JINHCIIOTO CUTHAIA, YTO MOXET OblTh
PEATHIORINO THKKC HCTONBIOBITIICN JMQEPCHIHUILHOTO  KOAHPOBAHUSL, CYLLHOCTH
KOTOPOTO PACCMOTPIN TEL HPHMEPE Moziesicit I hepenmuIbHLIX KOAEPa M AEKOAEpa Ha
PHC. 6.24, CXCMBI KOTOPLIX JIHMCTHOBAIBL 13 JICMOHCTPALHOHHOTO (paitna v32trels.vsm
watavtora Commsim (Trellis. Enc Dec.vsm B VisSim/Comm) 1 1PUBOSITCS 31€Ch B Lie-
AX VAOOCTEL CPABHCHITSE PCBYILTATOR 11X MOJCJMPOBAHMSL € PE3YJIbTATAMU Ha pUC. 6.23.
Cxenmbl 1 pie. 6.24 copepaar caeyiorne 610K (Kpome parce PACCMOTPEHHbBIX).

1. Ipeodpasosaremt 2->Sym 1 Sym->2 (past. 3.8), OTIMUAIOUIMECS OT paHee pac-
CMOTPCHHBIX KOMIecTBOM BXoAHLIX Oirron (Number of Tnput Bits), paBtbiM 2.

2. baok 1/Z (UnitDelay) (pasi. 3.28) 3ai€PXKKH BXOJHOTO CHIHIA X, TaKTHpye-
MBI JIOTHUCCKIM CHIHAJIOM b ¢ TTAPAMCTPAMH 110 YMOJIMAHHIO.

3. JIByx- 1 tpexsxononoit cymmaropul Cym (6e3 napamerpos) (pasa. 3.3).

4. brok jenenms Real Mod 1o sapannomy  moayto  Modulo, pasHomy 4
(pazn. 3.14).

C noMonIbio nepedncsieibiX GJI0KOB JiBa nMepBuiX (MAaLwmx) Oura noaBepraioTcs
Andepenianniomy  Koanposario 1 coorsercrsnn ¢ (opmysoit: Y(n) = (Q(n) -
-Y(n - 1)) mod4, e Q(n) — Hesnoe uneo, HPEACTABISIEMOE JIBYMSI KOJIMPYEMbIMH
Ouramun; Y(n) — pesynpmupyioniee apyxGurosoe 1eioe wueno; Y(n - 1) — pesyastar
auddepeHmnanbLioro KOJAMPOBAHMS  HPCALUYIICTO cuMBoJa. B pesyabrare BbIITOIHE-
HIA STOI onepatuin Jisa Miaaiix 6ura npuoGPeTaIoT BIJL, TIPEACTABAEHHbBII OCLMIUIO-
rpammamu 00 u 11 1a puc. 6.24, a, 4 KOMITO3NTHBIT CHIHA — OCLMUIOrpaMMOi Sym.
M3 cpasrenns oroii OCHIJLIONPAMMDI € QHIOPHUHON Ha puc, 6.23 MOXHO BUAETb, UTO
UCTIONL3OBANME ANDDCPEHILIUILIONO KOAHPOBAHHST 1O3BOJISIET YMEHLLUKTD AHHAMHE-
CKUM IMATIAZ0H CUIHANOB (KONMUCCTBO MAKCHMAIBIBIX rnepenaios Ha OCLIMJIOrPaMME
Sym puc. 6.24 s cpejiem MeHbLIE, ueM 1A pic. 6.23).

LA Ism]c ey MUILM roro, '!m B cyM[\rnl'l‘opc Cym uo()zumeuo’ eue oiiHO CJ}‘
RHAS 3 Jyast 4 (nerounnk C nanpsikenuem 4 B), a sanepxaHHbiH B
6noke 1/Z curnan ne CRIUbIBaCTCs, a BohliunTaeTest. METOUHMKOM BXOLHOrQ curHald
AN ACKOCPA ABNACTCSH BLIXOAHON CHIHI Kojepa Ha pue. 6.24, 4, oopmieHHblit B
- Buae ey66aoka «dAndi. konep», KOTOPOM CHIHAJI CHHXPOHU3ALHH b 1ast 6noka 1/2
'—‘GW?’MZ‘CTCH € BbIXOAA ¢k nerounnka 0, Kak BuaHO W3 OCUMAIOIPAMM HA puc, 6,24, 6,
JI0C/Ie ACKOAMPOBAIINS CUPHANILI COOTHETETRYIOT CHPHANAM BXOMHBIX HOTOUHIKOR 03,

Kak oTmeuanoch B pasi.
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Puc. 6.24. Indpdepenmanbhibiit koaep (a) u nexkouep (6)




