Jlexknusa 3.
CETU U CUCTEMBI IIEPEJAYU JAHHbBIX.

3.1 O0mue cBegeHHs

B nameili crpane Oonblias 4acTb CpPEICTB 3JEKTPOCBS3U OOBEIUHSETCS B
Enunyro aBromarusupoBanHyto ceth cBs3u (EACC). B pamkax EACC BblaeneHsl u3
o0uieil ceTd COBOKYNMHOCThH JMHHUM mepefaun (KaHalioB CBsI3UM) U TaK Ha3bIBa€MbIX
CETEBBIX Y3JIOB M CETEBbIX CTAHLMN, OOpa3ylOUIMX CETh KaHaJIOB CBA3M (CM.
puc.3.1).9ta ceTh, ABISIOMASACI CBOCOOPA3HBIM “‘CKeJIeTOM” OOIIEH CeTH, MOoJydnsia
Ha3BaHHME NepPBUYHON ceTH. [lepBuuHasg ceTh MO TEPPUTOPUATIBLHOMY IMPU3HAKY
MO/Ipa3IeIAeTCs HA MaruCTPaabHy0, BHYTPU30HOBYIO U MECTHBIE IIEPBUYHBIE CETH.

JIunus nepenaun

Cereoii y3en CereBoii y3en

CereBoii y3en CeTeBast craHuus

Puc. 3.1. IlepBuuHas ceTh CBA3U

MarucTpanbHasi ceTh COEUHSIET KaHaJlaMHM Pa3JIMYHBIX TUIIOB BCe 00IaCTHBIE
U peciyOJIUKaHCKHUE LIEHTPBI;

BuyTpu3oHOBasi ceTh COEOUHSET PA3IMYHBIMU KaHAJIaMU PallOHHBIE IIEHTPHI
o0acTu, Kpasi Ipyr ¢ IpYroM U C 00JJaCTHBIM LIEHTPOM;

MecTHas ceTb OrpaHUY€HAa TEPPUTOPUEN TOPOJA UITU CENIBCKOTO palioHa.

Taxum 06pa3oM nepBUYHAs CETh CTPaHbl UMEET TPEXBAPYCHYIO CTPYKTYPY.

Kananbl nepBuyHON ceTu ciykaT 0a30i AJi MOCTPOCHUS BTOPUYHBIX CeTeH,
KOTOpbIE JeNATcd IO BHJY IepenaBaeMoll HHpopManuu (TeneQoHHas CeTb,
TenerpagHast ceTb, CETh Mepejauu JaHHbIX U T.JI.).

Ha3naueHnemM KOHKPETHON BTOPHUYHOM CETH AJEKTPOCBS3H SIBISETCS JOCTAaBKa
uHbOpMaIUU OIpeesIeHHOro Buaa. M3 onpeneneHus NepBUYHON CETH CIEIyeT, YTo
OHa 00ecreynBaeT CBS3b TOJBKO MEXAY OINpeAeNeHHbIMU Yy3iamu. [lpu 3ToM
MarucTpajd MPOKJIAIbIBAIOTCS JAJIEKO HE MEXKIY BCEMM Y3JIaMU INEPBUYHOM CETH.
[Toaromy muis obpazoBanus myTed nepenauu nHGopmanuu Ha JI000H U3 Y3JI0B CETH
HEO0XOAMMO OCYIIECTBUTh COEAMHEHUS MEXAY KaHajlaMH (WIM TPpyNIaMy KaHAJIOB)
Pa3IMYHBIX MarucTpaseil, OKaHUYMBAIOIIUXCSl HA OTHOM M TOM e y3ie. Eciu Ha Bcex
y3J1ax TIEPBUYHOM CETH WM HEKOTOPbIX M3 HHMX YCTAaHOBUTH T.H. KPOCCOBBbIE



coelMHeHHMsl, TO Ha 0a3e TmepBUYHOM ceTd Oyaer co3laHa BTOPHYHASA
HEKOMMYTHpPYeMasi ceTb. B y3iIbl HEKOMMYTHUPYEMOW CETH MOTYT BKJIFOYAThCS
aOOHEHTCKUE JIMHUH, KOTOPbIE COCTUHSIOTCS C KaHAJIaMH CETH TaKKe C IOMOUIBIO
KpOoccoBbIX coequHeHui. [IpumepoM Takoil aOOHEHTCKOW JMHUU MOXET CIIYKUTb
nunaus oT OBM unu B

OnHako B OOJIBLIIMHCTBE CJlydaeB KaHajbl BTOPUYHBIX CETEH SBISAIOTCS
KOJIJICKTUBHBIMH JIJIs1 BCEX WJIM T'PYIIbl aDOHEHTOB, BKIIIOYCHHBIX B TaHHBIN y3ein. Ha
y3Jle B 3TOM CJIy4ae YCTaHaBJIMBAIOTCS CPEICTBA KOMMYTAIMM, OOECIEUMBAIOLINE
MOJIKIIIOYeHHUE a0OHEHTCKOW JIMHUU K COOTBETCTBYIOLIEMY KaHay JIMIIb HAa BpeMs
nepenaun uHdGopmanuu. Takum oOpazom oOpa3yercss BTOPUYHAsE KOMMYTHpYyeMas
ceThb, a y3€J CTAaHOBUTCS y3J10M KOMMYTAIIUH.

BropuuHble KOMMYTHpYEMBIE CETH MOAPA3ACIAIOTCS MO CIOCO0Y KOMMYTAIUH
Ha CEeTH C KOMMYTalMel KaHajoB, COOOmIeHWH u makeToB. llpm sTOoM Takue
BTOPUYHBIE CETH, KaK TeJe(pOHHbIE U (PAKCUMUIbHBIE Yallle CTPOSATCS HAa OCHOBE
WCIOJIB30BAaHUS CIIOCO0a KOMMYTAIlMU: KaHAJIOB, U TeJerpadHble U CeTH mepenayu
JAHHBIX MOTYT UCIOJb30BATh BCE TPU CIIOCOOA KOMMYTAIIMH: KaHAJIOB, COOOILEHUH U
MIAKETOB.

B coBpeMeHHBIX CETSX CBS3M CIIOCOOBI KOMMYTAallUd MOTYT OOBEAMHATHCS
BKJIIOYCHHEM Ha CETH Y3JIOB KOMMYTAIlMM KaHAJIOB U Y3JIOB COOOIICHMI (TTAKETOB)
WIA UCIOJIb30BaHUSI COBMELICHHBIX (CMEIIAHHBIX) Y3JI0B, DPEAIM3YIOLIUX BCE
YKa3aHHbIE CII0COOBI KOMMYTAIIUH.

Bropuunble ceTu nonpazlendloTcs Ha CceTH pedyeBoil  (TenedoHHON) U
JIOKYMEHTAJIbHOM AJIEKTPOCBSI3H.

Ko Bropoii rpynne otHocsTcs: ceTd TenerpadHoi cBsi3u (TenedoHHass CBA3b
o0miero moip30BaHMs M abOHEHTcKoe TenerpadupoBanue - AT), cetnm mepenayu
JAHHBIX, CETH (aKCUMUIBHOM CBs3M (Ilepefaya HEMOABMIKHBIX H300pakeHHi -
TEKCTOBBIX JIOKYMEHTOB, CXEM, 4epTeKed M T.[0.), a TaKXKE CETH: TEJIETEKCT,
BHJICOTEKC U TEJIETEKCT, Tenedakc u 0ropodakc.

[Ipu sToM cetn TenmerpadHO CBS3M W CETH IEpeJadd JAaHHBIX BBIICIEHBI B
OTIENbHBIN BUJ - CeTH nepenauu nuckpeTHsix coobmenuit (CIIAC).

ITon CIIAC 0OBIYHO MOHUMAIOT COBOKYIHOCTb OKOHEYHBIX IYHKTOB, Y3JIOB
KOMMYTAllUd U KaHAJIOB CBS3M, PACIOJIOKEHHBIX Ha ONPEIECICHHON TEPPUTOPUH U
o0ecrieunBalOIIUX  Iepefadyy  JOKYMEHTaJIbHbIX  cooOmieHud  (TesnerpadHbIx
CUTHAJIOB(KOJIOB) WJIM JIaHHBIX) ONPEAEICHHOr0 BHJA C 3a/laHHBIMU KaueCTBEHHBIMU
MOKa3aTeJsIMHU.

OcHOBHBIE  TOKa3aTenu, OTpaxkarolmue  TpeOoBaHMSA,  NpeAbsBIsEMbIe
I0JIB30BATEISIMU K CETH, CJIETYIOIIHNE:

- CBOEBpEMEHHas JOCTaBKa COOOIIEHUH, T.6. B CPOK, HE MpEeBBIIIAOIINI

3apaHee 00yCIOBIEHHOTO (KOHTPOJIbHBIN CPOK);

- JIOCTaBKa COOOIIEHUS 10 Ha3HAYCHHMIO;

- HaJeXHOCTh JIOCTaBKU;

- BEPHOCTH IlepeaBaeMoil HH(OpMaIHH.

K nekotopeim cersim IIJIC cnenmanbHOrO Ha3HA4YEHUS] MOTYT IPEABSBISATHCS
JIOTIOJTHUTENIbHbIE TpeOOBaHUS - TakWe, KaK BO3MOXKHOCTh HPEIOCTABICHHS
MPUOPUTETOB IO CPOYHOCTH TMeEpelayd - COOOIIEHHM, CEKPEeTHOCTH Nepeaadyu
COOOIIEeHU U TIp.

TpeboBaHue 1O CKOPOCTH JOCTAaBKH CBSA3aHbl C BO3MOXKHOCTBIO 3aJEpPHKKU
COOOIIEHNsI Ha Pa3JIMYHBIX JTamax ero MPOXOXKICHHS C CeTH U OOeCleHUBAaHHEM
(“crapennem™) coxpepxkarieiics B HeM wuHMopmanuu. HaaeXHOCTh T0CTaBKH



COOGH_IGHI/ISI 10 Ha3HA4YCHUIO OJOJI’KHaA OBITh BBICOKA, 4 BOBMOXXHOCTb ITIOTCPU - OYCHDb

Maja (10_6 10_7).
Bepnocts  mepenaBaeMoil  MHGOpMalMU  OLEHMBAeTCd  JIOIyCTHMBIM
kodbuuuenTom ommbok K. B 3aBHcMMOCTH OT BaXHOCTH IepeaBaeMoi

uHopmManMu U €€ CMBICIOBOM M30BITOUHOCTH 3HaueHue Koy MoxkeT ObITh

Pa3JINIHBIM. Tak B ceTsx HI[ 9Ta BCJIMYHMHA JOJIXKHA OBITH 3HAYUTEILHO MCHBIIIC, YEM

B TellerpadHbIX CETSIX U COCTaBIATH 10 ... 10_9, T.€. HICKQ)KECHHE OJIHOTO 3HaKa W3
MUJUIMOHA (MUJUIMAP/IA) TIEpEIaHHbBIX.

Takum oOpa3om, ceTH mepeAaydl JaHHBIX OTHOCATCS KO BTOPUYHBIM CETSIM
JOKYMEHTAJIBHOH  DJIEKTPOCBSI3M,  OOECIEUMBAIONINM  [epefady  JUCKPETHBIX
COOOIICHUH (TaHHBIX ) MEXKTY YeiaoBekoM U DBM wimm mexay DBM.

3.2. CeTn mepeaaym JaHHbIX.

Cerpb mepemaum JaHHBIX - 3TO ceTh jocTyna k OBM (monb3oBatento). Cetu
nepeayu JaHHBIX MOTYT ObITh KJIacCU()HUIIMPOBAHBDI:

- TI0 CTPYKTYypE CEeTH;

- crnoco0y KOMMYTAIIMH; 10 CKOPOCTHU TMepelayu JaHHBIX;

- pa3mepy ceTu;

- IO THUILY CETH, UCIIOIb3yEMOM JJIs Nepeaun JaHHbIX.

Paccmotpum nogpoOHee 3Ty KiIacCU(PUKAIIUIO.

1. Ilo empykmype cetu I1]] nensarcs Ha uUepapXUyecKue U HEUEPAPXUUYECKUE.
[Tpu >TOM B 3aBUCUMOCTH OT 4yHclia a00OHEHTOB  pa3mepoB Teppuropun CIIJI moryt
MMETh PA3JIMYHOE IIOCTPOCHME: pPaJAUAIBbHOE, pPaJAUAIbHO-Y3J0BOE, “‘KaXIbld C
KaxnpM” (puc. 3.2.).

B) OC - oxOHEeYHAasI CTAHIIHS;
VY - y3edn.

a) paauaabHBIN;
0) paaAuoOIBHO-Y3JIOBOW;
B) "KaXXObBIH ¢ KaXKIAbIM' .

Puc. 3.2. Bapuanrbl cTpYKTYpbI ceteii IT/1.



IIpu paagnansaom nocrpoenuu CII/] Bce okoHeuHble (A00HEHTCKUE) TYHKTHI
(cTaHUMHK) BKJIIOYAIOTCS B OAMH Yy3€l (LIEHTP) KOMMYTAallMU, OCYLIECTBIISIOMINN
TPAH3UTHBIE COEJUHEHMS] MEXKJy OKOHEUHBIMM cTaHuusAMU (cM. puc.3.2a).
PaguanbHbiil crioco® MOCTPOECHUS CETH MOKET ObITh MCIOJB30BaH HAa HEOOJBIION
Tepputopuu. Ha GOJbIIOi TEppUTOpPUM CTPOHUTH CETh MO PATUATBLHOMY NPUHIIUITY
HEBBITO/IHO M3-3a OOJIBIIOTO pacxoja Ha KaHAJbl CBA3M U HU3KOW HAJEKHOCTU CETH,
T.K. IOBPEXJICHUE y3J1a IapaJIU3yeT BCIO CETh.

IIpu paguajibHO-y3710BOM NMOCTPOEHMH CETU KPOME LIEHTPAIBHOTO (TJIaBHOTO
y3J1a) CO3MAr0TCS HU30BBIC y3ibl (CM. puc.3.20) (BTOPOro, TPETHETO H T.J. KJIACCOB).
OnHako, paavanbHO-y310BOM npuHimn noctpoeHus CIIJ] momyckaer TOJIbKO OOUH
IyThb YCTAHOBJEHUS COEJUHEHMS, XOTS YacTO BO3HHMKAEeT HEOOXOIUMOCTH B
opraHu3zali OOXOJHBIX MyTed (Hampumep, JUid TOBBIIICHUS HAAEKHOCTH U
KUBYUYECTH CETU, YMEHBLIEHHS YUCIIa OTKA30B B COEAUHEHUH U T.J.).

C aToi1 ToukM 3peHus Ooiiee mpeanouTuTeneH npuHuun noctpoenus CIII, mpu
KOTOPOM HMEETCSl CBSI3b MEXKIY BCeMU y3inamu. B ganHom ciyuae (cM. puc.3.2B)
y3Jbl COEAUHSIOTCS 10 IPUHIUIY “KaKAbIA ¢ KaKABIM”. SICHO, OIHAKO, YTO TaKas
CETh MMEET JIPYroil HEeIOCTATOK - OOJIBIIOE YHUCIO COCAUHUTEIBHBIX JIMHUN MEXIy
y3JIaMH U CJIEIOBATEIBHO, BHICOKYIO CTOMMOCTb.

Ha peanbHbIX ceTAX OOBIYHO TNPUMEHSIOTCS KOMOMHHPOBAHHBIC MPUHIIUIIBI
MOCTPOCHHUS CETEeHl - paauanbHO-Y3JIOBOM M “Kaxablil ¢ KaxabiM™. [Ipu 3TOM y31bI
MIEPBOTO KJIacca COSNMHSIOTCS MEXIY cO00H 1O MPUHIMITY “KaKIbIi ¢ KOKIBIM U B
TO K€ BpeMsl SIBJISIFOTCS LIGHTPaMH paJralibHO-Y3JI0BOTO TOCTPOCHHUSI CETH.

2. Ilo cnocody kommymayuu cetu I1]] nenstcs Ha CeTH C JONTOBPEMEHHOM

(kpoccoBoii) komMmyTanuel (puc.3.3a) U ceTu ¢ ONMEepaTUBHON KOMMyTauuen (puc.
3.30).
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: - OKOH€YHAasA YCTaHOBKA.

Puc. 3.3a. [lpumepsi cereii I1/] ¢ nonrospemenHoi
(KpoccoBoii) KoMMyTanmeit

B ceru IIJI ¢ ponroBpemeHHoM Kkomwmyranued okoHeuHble TYHKTHI (OII)
CBSI3aHBI JAPYr C OPYTOM 3aKpeIUICHHBIMU KaHallaMH, WCHOJIb3yEMBIMU JJIi OOMEHa
TOJIBKO MEXIy AByMs ImyHKTamu. OpraHu3anusi Takux KaHajOB OCYIIECTBISETCS Ha
VYK ¢ nomomnipio J0IroBpeMeHHOM (kpoccoBoit) kommyTauuu. [Ipu manom tpaduke
(MH(pOPMAIIMOHHOM TIOTOKE) HCIOJIb30BaHUE TaKUX ceTell He 3((EKTUBHO, TOITOMY
UCIOJb30BAHUE HMX DOKOHOMMYECKH  II€JIeCOO0pa3HO NP  HEOOXOIUMOCTH



HEMPEPBIBHOTO B3aMMOACHCTBHUS A0OHEHTOB U TeEpefaud MEXIy HUMHU OOJBIINX
00beMOB MH(GOpPMALMU WU B CIIydasx CO3JaHUs CIEHUAIbHBIX CEeTeW, Harpumep,
cereil I1J] BoeHHOrO Ha3HAYeHMs, MPU OYEHH BBICOKHX TPEOOBAHMAX K CKOPOCTH
nepenayn CcoOOLIEHUI M HAaJAEKHOCTU JOCTaBKH. B OCHOBHOM yKa3aHHbBIE CETH
opranm3ylorcs B chepe ympaBiIeHHS TEXHOJOTMYECKHMMH TpOIeccaMu, Ha
TpaHcnopte, a Takke B ACY mnpeanpusitTuii, Korja UEXH, YYaCcTKU W OTHEIbI
coenuHstoTcs HernocpeacrseHHo ¢ 9BM (BL) nannoro npeanpustus (cM. puc. 3.3a).

B cern I/l ¢ omeparuBHOM komMmyTamuell kaxiwlii aboHeHT (OII) moxer
nepenaBaTh COOOIIEHUE JIF0OOMY IpYyroMy a0OHEHTY. ITO 00eCIeYynBaETCs HATMIHEM
Ha YK obGopynoBanus omnepatuBHOW KommyTranuu (cMm. puc. 3.30). OkxoHeuHbIe
MyHKTHl (aOOHEHTCKWE CTAHIIMMA) TaKUX CETEH OJHUM WM HECKOJIbKHUMHU
JTUCKPETHBIMU KaHajaMu coenussitorcs ¢ ommkaimum YK. B YK ocymectBisercs
pacnpenenenue uHbopManuu, T.e. Mo aapecy omnpenensercs OIl HazHayeHUS u
HaIpaBJieHUE Tepeaun COOOIIEeHUSI.

Puc. 3.36. IIpumep ceru I1/] c onepaTruBHOii KoMMyTanueii.

B ocHoBHOM cetu IIJ] cTposTca Kak ceTH ¢ ONEPATUBHOM KOMMYyTAlUEH, 4TO
00s1e€ SKOHOMHMYHO U 00eCIIeYrBaeT Jy4lllee HCI0JIb30BAHNE KaHAJIOB CBSI3H.

B cersax II/] ¢ onepaTuBHOM KOMMYTalHel B y3/1aX KOMMYTAllMd BO3HHUKAET
HeoOxonumocTh onpezenenus Oll Ha3HaueHus cooOLIeHUs U MyTH JaJbHEUIIEeH ero
nepegayd. OTy (YHKIHMIO - pacnpeaeieHue MHGOpMaluu Ha y3jgax - BbINOJHSAET
o0opy/oBaHUE OINEpaTUBHOW KoMMyTauuu. lIpuMeHstOTCS TpU OCHOBHBIX BHJA
onepatuBHOi kommyTanuu: kaHanoB (KK), coobmenuii (KC) u maketos (KII).

B cersix ITJ] ¢ kommyTanueii kanajoB (cM. puc.3.4)
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Puc. 3.4. Cxema nepenauu coodmenus B cetu I1/] ¢ KK.

OIl cnavana mocbutaeT Ha Ommxalmmii y3en kommyrtanuu kaHaioB (YKK)
TpeboBaHue (BBI30B) Ha Mepeaady COOOIICHHs] M MOCPEICTBOM HOMEpOHaOHMpaTems



WU KJIaBUATyphl, Haxoxsuieiics Ha OIl nmepenatoiield CTOpOHBI, NepeaaeT YCIOBHBIM
anpec Bbi3biBacMoro OII. B YKK stot agpec moctynaer B YVY, KOTOpoe Ha OCHOBE
€ro aHaiM3a OmpeAeiseT IMyTh TNepeJadyd COOOIICHWSI W C  IOMOIIBIO
KoMMyTalimoHHoro obopynoBanusi (KO) y3ma coeauHseT (KOMMYTHPYET) KaHal
Boi3bIBatoniero OIl ¢ kanaiom B cuenytomeMy YKK. Ilocne ycranoBienus
coenunenus Y'Y nepBoro YKK nepemaer B YV Broporo YKK aapec coobmenus. Ha
BropoM YKK mnpornecc coenunenus npoaoskaercs U tak 1o nocinennero YKK, raoe
MPOUCXOIUT coenuHeHue ¢ BbI3biBaeMbiM OII. Takum oOpasom, mepea HadaaoMm
nepeaaun coobmieHus: mexay OII oOpasyercst CKBO3HOM TpakT mepeaaydd, KOTOPHIM
paspyuiaercs 1nocjie OKOHYaHUs CeaHca CBA3H.
Cpennee Bpems mpoxoxkieHus coodmenus mexay OIT B aTtom cinyuae

tioer = tcoen™N + tnepa rae

tCOGI[ - Cp€AHEC BpEMA IIEpEaauu aapeca U YCTaHOBJIICHUA COCANHCHUA HA

oxaoMm YKK;
tHep - cpeaHee BpeMs Iepeaun COOOIIeHNS,

N - koxuuectBOo YKK.

Tak KaK tcoey MCUMCISIETCS CEKYHAAMU MM JECATKAMH CEKYHI, TO TOCTAaBKa
COOOIIEHUs NMPU HAJIMYUU CBOOOJTHBIX KAHAJIOB OCYIICCTBIISETCS ¢ HE3HAUYUTEIHHOU
3aiepKKou (cM. puc.3.5).
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- BpeMmsi riepeaaqu (puemMa) cirykeOHo-aapecHol nHpopmarmu;
- BpeMmsi BbIOOpA Iy TH U YCTAHOBIICHHUSI COCIUHCHUST;

- BpeMsI riepenaun (premMa) COOOIICHUS;

- BpeMsi 3aHATHs KaHaa 0e3 repeaayn uHpopMarmm.

1 £

Puc. 3.5. Bpemsi 1ocTaBKH cOO0IIEeHNA U 3aHATOCTH KAaHAJIOB
B ceTax I[IJ] ¢ KK

a) Bpemsi I0CTaBKH COOOIICHMS;
0) BpeMsi 3aHATHS KaHaja.



Ecin B mpouecce yCTaHOBJIEHMsSI COEOUHEHHMsT Ha KaKOM-TO OJTale He
OKa3bIBaeTCsl CBOOOJHBIX KAaHAJIOB B HY)KHOM HalpaBiIeHUH, TO BbI3biBaromemy OIl
naercsi orkaz B coenuHeHuu. Ilostomy cerm IIJ[ ¢ KK HaseBaroT cerssimMu ¢
orkazamMu. [Ipu oTkase BBI30B MOBTOPSAETCS O YCTAaHOBJIEHUS COCIMHEHHUA, YTO
MIPUBOJMT K 33/IEPIKKE B Iiepeiade COOOIICHMS.

B cersix I1J] ¢ kommyTanueii coodmenuii (cm. puc.3.6)
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Puc. 3.6. Cxema nepenaun coodomenus B cetu IIJ[ ¢ KC.

OIl noaroraBnuBaer cooOuieHWe ISl Mepefaud, NpeAcTaBiseT ero B
(bopmManTu30BaHHOM BHJIE, TJ€ KPOME TEKCTa CAMOTO COOOIICHUSI COACPIKHUTCS TAKKe
ciy)xeOHasi 4acTh, BKIIOYAIOIIasi B ce0sl BCE CBEACHUS, HEOOXOAUMbIE AJIsl TIepeaadu
cooOmieHns mo HaszHadyeHuto: aapec OIl HazHavyeHUs, KAaTETOPUIO COOOMICHHUS MO
CPOYHOCTH JOCTaBKU U T.A., U TEpeJaeT ero Ha OmmKallmIuil y3en KOMMYTaluu
coobmenuit (YKC). Ha y3iie npuHIMaeMoe 1Mo KaHaTy COOOIIECHUE 3alHMChIBACTCS B
HakonuTenbHoe ycrpoictBo (HY). VYcerpoiictBo ympasnenus (YY) aHanuzupyer
aZipec TPHUHATOTO COOOLICHHWS W ONpENeNseT HampaBlIeHUE MaJbHEHUIIeH ero
nepenauyn. Ecnu B TaHHOM HaIlpaBJICHUU €CTh CBOOOJHBIE UCXOJSIINE KaHAIbl, TO
coobmenue mepenaercs Ha cnexayronmi YKC. Takum o0pazoMm, cooOruieHue
nepenaeTcss mo srtamaMm (mogo0HO 3cradeTHOM mMmanouyke) OO0 TeX Iop, MOoKa He
noctynut B OIl HaszHadenws. [Ipu 3TOM B KaXJIOM y3JI€ TMPOUCXOIUT TEpErpHEM
COO0OIIIeHus, T.€. €ro MpueM, 3alIOMUHAHNE, Tepeaaya.

Ecim Ha ¥akoM-TO JTame Tmepeladyd BCe HMCXOMAIIUME KaHAIbl HYXHOTO
HaMpaBlIEHUs] OKa3bIBAIOTCS 3aHSATHIMU, COOOIICHHE CTAaBUTCA B OU€pe/lb M OXKHUOAET
ocBoOoxkaeHuss ogHoro ux Hux. [lostomy ceru I1J] ¢ KC Ha3piBaroT ceTrsiMu ¢
o:xxuanueM. JloctaBka B HUX COOOIIEHHS MPOUCXOUT C 3aAEPKKOI BO BPEMEHH, TaK
KaK cpeiHee BpeMs MpoxoxaeHus coobmenus mexay OIl unu BpeMs nocTaBkH (CM.
puc.3.7)
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- BpeMs nepeadu (mprema) ciryxeOHo-apecHoi HHPOopMaIiy;
I - Bpems nepenaun (Mprema) cooGIEeHH s,
L J- BpeMs BEIOOpA Iy TH U OXKHIAHHS OCBOOOXKICHIIT

KaHaJa MepefayH.

Puc. 3.7. Bpems nocraBku coodmenns B ceru I1J[ ¢ KC.
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lhep - CpeAHee Bpems mepeaaun CITy)eOHO-aIpeCHON MHPOPMAITUU U TeKCTa

COOGH.ICHI/ISI Ha KaXXJI0M 3TallC rnepcaaiu,
tO)K - CpE€OHEC BPEMA BBI60pa IIYTU U OKUAAHUA 0CBO60)I(I[CHI/ISI KaHaJia CBA3H,

N  -gucno YKC, yepe3 KoTopble MPOXOIUT COOOIICHHE.

Uem pasBeTBiieHHEE CE€Tb, TE€M 4Yepe3 OoJblliee YHUCIO Y3JI0B MPOXOIUT
cooOrnieHue, TeM 0oJIbIIe BpeMs €ro JOCTAaBKH.

B cersax IIJI ¢ xoMMmyramueld makeTOB COOOIIEHHE BMECTE CO CIIYXeOHO-
anpecHoi mHpopMmarmeit nepemaercs w3 OIl Ha OnkaWmMil y3en KOMMYTaluu
naketoB (YKII). Cxema mepemaun takas ke, kak U npu KC (cm. puc.3.6). 3mech
cooOmeHue pasjensieTcss Ha OJIOKU ONpeAeNieHHOW JUIMHBI - MakeThl (cM. puc.3.8),
KOKIBIA M3 KOTOPBIX CHA0XKaeTCs COOTBETCTBYIOLIEH chy:keOHOW uHopMaIueii,
HEO0OXO0IMMOM TSl TOCTABKH €T0 110 Ha3HAYCHHUIO.

co00IIIeHne

coo0I1IeHnE
- CIy)eOHO-aapecHas HHdopManus;
- TeKCT cooOIeH s (IIaKeTa).
Puc. 3.8. ®opmupoBanue nakeros.

®opMUpOBaHUE NAKETOB MOXKET HAUMHATBCS Cpa3y ke IMOcie MOCTYIJICHUs Ha
VYKII 3aronoBka cooOuieHus. Kaxaplii U3 MakeToB IepelaeTcss He3aBHUCHUMO OT
npyrux. B mocnennem Ha mytu cienoBanus naketoB YKII mpousBoautcst cOopka
(ciumBka) makeToB B cooOmeHue u nepepaya ero B OIl HazHauenus. Pa3zOuBka
COOOIIEHUsI HAa MAaKeThl U COOpPKa €ro MOTyT OCYIIECTBIATHCS U HEMOCPECTBEHHO B
OII. IIpu 3aHATOCTH UCXOASIIMX KAaHAJIOB HYKHOTO HAIpPAaBJIEHUS MAaKEThl CTaBATCS
Ha OXKHJAHHE U MepeslaloTcs 1Mo Mepe ocBoOokaAeHus kaHaioB. [Toatomy cetu ¢ KII,
Kak 1 ceTb ¢ KC, Ha3bIBalOT CETSMHU C OKUJaHUEM.

OCOOEHHOCTBIO KOMMYTAIIMM MAaKEeTOB SBISETCS MOATAINHAs Nepeaaya He BCero
coobmenuss uenukoMm, kak npu KC, a ornenbHbIX ero OJOKOB (ITAaKeTOB). OTO
IPUBOANUT K COKPALICHUIO BPEMEHHU JOCTaBKH CcOOOIIeHus aapecary (cMm. puc.3.9).
[Ipn noctpoeHun nuarpamMmbel Ha puc.3.9 BpeMs BbIOOpa NMYTH U OXHUAAHUA
0CBOOOXKJICHHS KaHala epeayt B y3/1aX KOMMYTAIUH IPUHATO PaBHBIM HYJIIO.

Kaxnpi 3 BHIOB ONEpaTHBHOM KOMMYTAallUM HMMEET CBOU JOCTOMHCTBA W
HE/I0CTAaTKU IPU MX MCIIOJIb30BAaHUU B CETAX Mepe/laun JaHHBIX.

1. Cemu Il/] ¢ KK.

HocronnctBamu KK siBiistroTcs:

- BOBMOXKHOCTh HEMOCPEICTBEHHOT0 OOMEHAa JaHHBIMH MEXIy a0OHEHTaMu
(InasIoroBBIN peXUM),

- OTCYTCTBHE 3aJep>KKH B Tepefadye CooOlIeHUI TMoclie YCTaHOBIEHUS
COCMHEHUS;
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Puc. 3.9. CpaBHeHHe BpeMeHH 10CTABKH coo01enus B ceTsax I1J{
¢ KC u KII (npnu t ox = 0).

a) I1J1 ¢ KC.
6) IT[1 ¢ KIT.

- OTHOCUTEJbHAas MPOCTOTa, a COOTBETCTBEHHO U MEHbIIas CTOMMOCTh
obopynosanust YKK mo cpasuenuto ¢ YKC u YKIIL.

Henocratku KK:

- BOo3MoOxkHa Ha ceTH [1]1, 060pyn0BaHHON TOJBKO OJJHOTUITHBIMU OKOHEUHBIMHU
yCTaHOBKAMU;

- 3aTpylHEHa TOdTalHas Teperadya MHOTOAIPECHBIX W HUPKYISIPHBIX
COOOIIEHNH, a TaK)Ke BBEJCHNUE KaTETOpHil COOOIIEHUH IO CPOUHOCTH;

- MHOIOAJpecHble U  LUPKYJISpHbIE COOOLIeHUs JIMOO  mepenaroTcs
MOCJIeI0BAaTENbHO, KaK COOTBETCTBYIOIIEE YUCIIO OAHOAJPECHBIX COOOIIEHUH, a100
TpeOyeTcsl yCTaHOBKH JIOMIOJHUTEIBLHOTO 000PYIOBaHUS C PYYHON KOMMYTAalIUEH;

- Tpu mepenaye cpouHbix cooOuieHuit B ceTsix ¢ KK mpuxoautcst mpepsiBaTh
nepeaady cooOIIeHn 601ee HU3KMX KaTeropuil CPOYHOCTH;

- BBICOKAas  YYyBCTBUTENBHOCTH K  Meperpy3kaMm U Hed(p(deKTHUBHOE
WCIIOIb30BaHUE KaHAJIOB, TMPHU PE3KOM BO3pACTAaHWW HArpy3Kd Ha OTHAEIbHBIX
ydacTKaXx CETH YBEJIIMYMBAETCS YHUCIO OTKa30B B COEJUMHEHHUSX 4Yepe3 JaHHBIH
Y4acTOK; 3TO, B CBOIO OY€pE/b MPUBOAUT K YBEJIWUYEHUIO YUCIIa IOBTOPHBIX BBI30BOB,
HEMPOU3BOJUTENLHBIM 3aHATHEM KaHAJIOB MPEIBIIYIIUX YYACTKOB, YBEIHMUYEHHUIO UX
Harpys3Kku, pocTy 4HMcJia OTKa30B U T.Jl. BOSHUKAET JIJABUHOOOPa3HBIH MPOLIECC OTKA30B,
KOTOPBI MOKET MPUBECTH K HapyIieHuto pabotsl cetu ¢ KK;

- Hcnoib30BaHMe KaHaloB B ceTsax B KK orpanmumBaercs JomyCTHMBIM
MPOLIEHTOM OTKa30B B YCTAHOBIICHUH COCIMHEHUI M3-32 UX 3aHATOCTU; YTOOBI YHCIIO
MOBTOPHBIX BBI30BOB OBLIO HEOONBIIMM, BEIMYMHA TPOIEHTa OTKAa30B Ha
MEXIYTOPOJHUX yYacTKaX OOBIYHO HE JOJDKHA mpeBblmarh 1...2%; mpu 3ToMm,
3aHATOCTH KaHAJOB He AokHA npeBbimath 40...50%; u3 puc.3.5 BUAHO, 9TO B 00IIEM
BPEMEHH 3aHITOCTH KaHalla Mepeaada COOOIICHHs 3aHUMAET JIMIIh YacTh; OCTAIbHOE
BpeMs KaHaJl 3aHSAT Mepenavyeii caykeOH0-aapecHON HHPOpMAIMEeH UIH MTPOCTanuBaEeT
B MPOILIECCE YCTAHOBJICHUS COEUHEHHUS Ha MOCIEAYIOIINX dTanax; NPy YCTaHOBIECHUHU
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COCIMHEHHS Yepe3 HECKOJIBKO Y3JI0B W Iepenaye HeOONBIIUX COOOIICHH BpeMs
HETPOM3BOIUTEIHLHOTO 3aHATHS KaHaIa MOXKET MPEBBICUTh BPEMS HETIOCPEACTBEHHOM
nepenayn COOOIICHNUS;

- MPpU  YCTAaHOBJICHHOM COCIMHCHHHM Tepenada HWHPOPMAIMM  BEACTCS
abOHEHTaMH MOOYEPETHO, XOTSI MEXKIYTOPOAHBIE KaHAIIBI JOIMYCKAIOT BO3MOXKHOCTD
BEJICHUS OJHOBPEMEHHOW JBYCTOPOHHEH TMepenadd COOOIICHM; 3TO eme OobIe
CHIJKAET MOJIE3HOE HcnoJib3oBanue kaHainoB B cersax IIJ] ¢ KK; B pesynbrare mis
nepeaadn OJJHOTO U TOTO K€ KoJimuecTBa coodmennit Ha cetu ¢ KK tpebyercs B 4...6
pa3 Oouibllie kaHaoB, yeM Ha ceT ¢ KC.

2. Cemu I1/] c KC.

Kommyranus cooOmieHuii Onarogapst HOSTalHOM Iniepenade MpeaoCTaBIseT
LIMPOKHE BO3MOYKHOCTHU JIJISl B3aUMOJIEHCTBUS B MpeAEIax OJHOM CeTH pa3HOTHUIIHBIX
CPEACTB Nepeauu U pueMe COOOLIEHUH ¢ pa3HOM CKOPOCTbHIO, Pa3IMYHBIMU KOJIaMU
Y pa3HbIMU METOJaMH CHHXPOHM3ALUWU U (a3upoBaHus. [l0omMycTUMOCTh IPUMEHEHHS
Ha CETH B KOMMYTalueil cOOOIEHUI pa3HOTUIIHBIX OKOHEYHBIX YCTAaHOBOK O0JIeryaer
pa3BUTHE CETH, IO3BOJISIET 3aMEHATh YCTapEBUIYIO anmaparypy HoBou. B cersax ¢ I1]]
¢ KC B03MOXHO BBeIcHHE Pa3IMUHBIX KaTETOPU CPOYHOCTU COOOLICHUN, KaXKI0M U3
KOTOpBIX COOTBETCTBYET CBOE€ JOIYCTUMOE BpeMsi JocTaBku. IIpuopurerHoctsb
nepeayn JOCTUTaeTcsl TeM, 4YTO CpPOYHble COOOIIEHUs IEpelalTcsi B IEPBYIO
ouepeab npu 3aaepxkke B HakonuTessix YKC cooOuienunit 6osiee HU3KOM KaTeropuu.

KC mo3Bonmser mpocTo OpraHM30BaTh Iepefadyy MHOTOQJAPECHBIX U
LUPKYJSPHBIX cooOmeHui. Jljis 3TOro B 3aroyioBKE COOOILIEHUS JOCTaTOYHO
nepeunciauTh aapeca Bcex OIl HazHaueHus win yka3aTb HOMep LupKysspa. Pabora
onepatopoB OIl mpu 3TOM ympoliaercs: MX 3ajada COCTOUT TOJBKO B Iepefaue
cooOmmenns Ha ommxanmmii YKC.

bonbminm  moctounctBoM  cereit ¢ KC  sBnsieTcss BBICOKMH  YpOBEHb
UCIOJIb30BaHUS KAaHAJIOB M HU3Kasg YYBCTBUTEIBHOCTh CeTU K meperpys3kam. I[lpu
paboTe ceTn Ha OTHENBHBIX YJacTKaX B KaKHE-TO MEPHOIbI BPEMEHH MOXKET Pe3KO
Bo3pacTu Harpys3ka. Opnako, mockonbky Ha YKC cooOuieHust 3amoMHHarOTCs B
HAaKOMUTENIAX, TO Ha MEpPEerpyKEHHbIX HAIMPABICHUAX [POUCXOIUT YBEIUYCHHE
ouepenu. Ha pabote aApyrux HampaBieHUH 3TOTO K€ y3/1a U APYTUX YYacTKOB CETH
neperpy3ka He ckaspiBaercad. B cersx ¢ KC oOecnieunBaercs Ooisiee BbICOKas
3aHATOCTh KAHAJIOB M MOJXET OCYILECTBJIATHCS OJHOBPEMEHHAs JABYXCTOPOHHSA
nepeaya COOOIIEHNH.

Henocratkamn KC 4BIAIOTCS: HEBO3MOXKHOCTb JHAJIOTOBOW CBSI3U MEXKAY
onepatopamu OIl, ci10XkHOCTh 000PYAOBAaHUS Y3JIOB, CJIEI0BATENIbHO, €r0 BBICOKAS
CTOMMOCTb, 3HAYUTEIbHOE BPEMsI JOCTaBKU COOOIIEHUSI.

Crnenyer, ogHaKo, OTMETUTh, YTO BpeMs JOCTaBKU cooOmieHus B ceTsix ¢ KC
MOXKET OBITb COKpAalIeHO 3a CYET HCIOJb30BaHUS 0o0jee BBICOKUX CKOPOCTEH
nepenaun Mmexay YKC.

3. Cemu ITJ[ ¢ KII.

KommyTanus makeroB obOnagaer TemMHu >xe jaocTomHcTBamu, uro M KC. Ona
MO3BOJISIET BKIIOYATh B ceTh 1/l pasHOTHUIIHBIE OKOHEUHBIE CpPEe/ICTBA, 00ECIeUrBaeT
BBICOKHI YpPOBEHb HMCIIOJIb30BaHMS KaHAJIOB, MEHBIIE PEarupyeT Ha NEPErpy3ku, 4eM
KK, ynpomaer pabGoty omepatopoB OIl. Bmecre ¢ tem KII cokpamaer Bpems
noctaBku cooOrmenuit o cpaBHeHuto ¢ KC. IIpu BbICOKOH CKOpOCTH MEpeaayd OHO
CTAaHOBUTCS COM3MEPUMBIM co BpeMeHeM noctaBku npu KK, uto npu opranuzanuu
JIBYXCTOpOHHEH mnepenaun coobmenuit mexay OIl cozmaer sdpdext amuanoroBoii
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cs3u. [lepenaua HEOOMBIINX MO BEIMYMHE MAKETOB MPUBOIUT K TOMY, uTo Ha YKII
OTCYTCTBYIOT HAKOMHUTEIbHBIE ycTpoicTBa Ooybmioit emkoctu. Hakomurenm YKII
paccuuTaHbl Ha XpaHeHHe HeOombIoro yucia maketoB. Hemocratkom KII siisiercs
ycinoxHeHue (ynkmuii u obopymoBanus YKII 3a cuer pa3ObuBku cooOmeHUd Ha
MaKeThl Ha UCXOAAIIEM U COOPKH COOOLICHU Ha BXOJISIIEM Yy3Jax.

JlocTOMHCTBAa M HENOCTaTKU KaXXI0r0 W3 BHUJOB OINEPATUBHOM KOMMYTalUU
OTIPEIENIAIOT YCIOBUS 1eNIeCO00PAa3HOCTH UX UCHOIb30BAHUS.

KK nesecoo0pa3Ho uCHosb30BaTh IMPU OpraHu3alMyd JUaJOroBOM CBSA3M Ha
00OpY/OBAaHHOW OJHOTUIHBIMH YCTAaHOBKAMH CETH; NpHU Tepenadydl JTMHHBIX
COO0O0IIeHUH, a TaK)Ke IPY HATMYUU JICHIEBBIX KaHAJIOB.

KC ayume npuMeHSITh B Pa3BETBICHHBIX CETSIX IMPHU HATUYUH PA3HOTUITHOTO
OKOHEYHOro o0opynoBaHHs, eciu TpeOyercs TMepeaaTb MHOTrOaJpecHble U
UPKYJSPHBIE COOOIICHHUS, TPU HAIMYUU HA CETH JOPOTOCTOSIINX KAaHAJIOB OOJBIIIOM
MPOTSHKEHHOCTH, a TaKXkKe MPU HEOOXOIUMOCTH 00ECleYUTh YCTOMUYUBYIO PabOTy
CETH IPU HETIPEBUJICHHBIX YBEIUUCHUSIX HATPY3KH.

KII BbIronHa mnpu mepefaye CpaBHUTEIBHO KOPOTKHX COOOLIGHUN W
HCIOJIb30BAaHUHU Ha CETU BBICOKUX CKOPOCTEH MepeiauH.

JlocTOMHCTBa pa3MyHBIX BUJOB ONEPATUBHONW KOMMYTAIlUU PEATU3YIOTCS IMpU
ucrionb3oBanun  Ha  cersx  IIJI  komOuHMpoBaHHOW  KomMmyTanuu. Bce
KOMOMHHPOBAHHBIE METOJIbI KOMMYTAI[MM MOKHO paslieuTh Ha CJEIYIOIIHe
BapuaHThI (puc.3.10):

> (o)

YKC YKC

®
g %
®

0)
Puc. 3.10. Bapuanrsl cetu I1/] ¢ KoOMOMHUPOBaHHOM

KOMMYTauuei.
a) MMoCJIe10BaTEIbHBIN;
0) mapasenbHbIN.
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- MocJIeI0BATeJbHbIN (HepapXu4ecKuii), MpUMEHsIEMbId Ha CETAX paJualIbHO-
y3710BOM CTpyKTYyphl. IIpu 3TOM BapuaHTe B y37aX pa3HOIO YPOBHSI HCIIOJIb3YIOTCS
pasnuyHble BUBlI ONEpaTUBHOM kKommyTauuu (cM. puc. 3.10a), HampuMep Ha y3iax
Beiciiero ypoBusa - KC, a B y3nmax Oosiee Huzkoro ypoBHs - KK. JlanHblii BapuaHT
MO3BOJISICT: JIy4llleé HCIOJIb30BATh KaHalbl OOJBIION HPOTSKEHHOCTH MEXIY
KpynHbiMU YK; OrpaHuuuTh BIMSHHE IE€PETPY30K, BO3HMKAIOIIMX B OTIEIbHBIX
30HaxX CeTH, Ha CeTb B LIEJIOM; YMEHBIIUTh 3aTPaThl Ha MHOTOYUCIICHHBIE Y3JIbI
HIKHUX YPOBHEH;

- mapauieabHblii  (cM. puc. 3.100), n©pw KOTOPOM TEPPHUTOPHATHHO
comematorcest YK paszubix BunoB (Hanpumep, KC u KK nin KK u KIT), Ho o6pasyror
OT/EJIbHbIE CAaMOCTOSITENIbHBIE MOJCETH, B KaXIyH0 M3 KOTOPBIX BKJIIOUEHBI CBOU
abonentel (OIl) ¢ yuetoM TpeOOBaHUHl, TMPENBABIAEMBIX HUMH M  CETH.
CoenunurenbHble TMHUU Mexay YK pasHbIX BUIOB 0OE€CIEUMBAIOT BO3MOXHOCTb
obmena coobuienusmu mexay OIT oGenx nmoacerei;

- COBMEIUECHHBIH (CMEMIaHHBIN), NpU KOTOPOM OJHHU U TE€ KE Y3Jbl
OCYILIECTBISIOT pa3IMuHble BUJbI onepatuBHON kommytanuu, Harnpumep KC u KK
wi KIT u KK. Bun onepatuBHONH KOMMyTalluy Ha y3j€ BbIOMpPAETCs B 3aBUCUMOCTH
OT Tpu3HaKa abOHEHTa WM COOOMICHHUS, BOZMOKHOCTEH 000OpynOBaHUSA M T.A. DTO
MOBBIIIAET UCIOJIb30BaHUE 00OPYIOBAaHUS Y3JI0B, PAaCIIUPSIET BO3MOXHOCTH CETH IO
nepeaye cooOIIEHUN pa3IMUHbIX BUJIOB.

IIponomxuMm knaccubukarmio cereit T1J1.

3. Ilo ckopoctu mnepenaum aaHHbix cetu [IJ] genmsarcs Ha TpU TPYIIIBL:
HU3KOCKOpocTHhIE (mo 200 ©Owut/c), cpenHeckopoctabie (600..96000uT/c) w1
BBICOKOCKOpOCTHBIE (60ee 96000uT/c)

4. Mo pa3mepy ceru IIJ[ Moryr OBITH TEpPUTOPHAIBLHBIMH M JIOKAJILHBIMHU.
Tepputopuanbuple ceTH B CBOK  Ouepelb, JeisITcs Ha  oOanbHBIE
(oOmerocyrapcTBEHHbBIE), PETUOHATBHBIE (MEXIYTOPOIHUE) U MECTHBIE (TOPOJICKHE).

5. Ilo mpuHaAJIeKHOCTH U TEPPUTOPHATIbHBIE U JToOKainbHbIe ceTH [1[] nensarcs
Ha ceTu 00IIEero Moab30BaHUs (KOMMEPUYECKHE) U KOPITOPATUBHBIEC (BEIOMCTBEHHBIE).

6. ITo TNy Mcnob3yeMoii BTOPHYHOM CeTH IS Tiepeiaul JaHHbIX:

- tenedonnsie (TO-OII),
tesnerpagusie (AT),
cetu [1/] (ciennanu3upoBaHHEbIE).

Ilepenaua pamnbix no cerm TP-OII ocymecTBisgeTcs MOCie yCTaHOBJICHHUS
COEMHEHUS] C IIOMOLIbI0 HOMepoHaOuparens TeneOHHOro ammapara HWid
aBTOMAaTHYECKOI'O BBI3BIBHOIO ycTpoiicTBa (ABY) u mocneayromero nepexitoueHus
KoMMyTHUpyemoro kaHana Ha AITJl (cm. puc.3.11).

TIID
—
[_l_l ABY _L
— v oo
FO-O-@O-©— 4%
&?% IE VIIC

Puc. 3.11. Ilepenaya gannbix no ceru TP-OII.

Cerp T®-OIl sBusercss Haubojee pa3BETBICHHOW M IO3BOJISIET OCYIIECTBIATH
nepenavyy JaHHBIX MPAKTHUECKU MEXIy J0O0bIMU aboHeHTamu 3Toi ceTtu. s Hee
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XapakTEepHbl HMHTEHCUBHOE pa3BUTHE M  BBICOKME TEMIIbl aBTOMAaTHU3aIlUU
yctaHoBiieHus: coeauHeHuil. Cerb T®-OIIl mpoekTupoBaiach W co3gaBajach JJis
nepeaay TeneOHHBIX COOOIMICHUH, U TaKue XapaKTEPUCTHKHU Tele(OHHBIX KaHAJIOB
CBSI3M, KaK HMMIYJIbCHBbIE IIOMEXH, IMepepbIBbl, (Da3oBble HCKaXKEHHs] U T.J. HE
WHTEPECOBAIM MPOCKTUPOBIIUKOB, IMOCKOJIbKY OHHM MPAKTUYECKU HE BIMSIIA Ha
KauecTBO TenedoHHON (pedeBoii) cBa3u. Ha kadecTBO mepenauyud JAHHBIX OTH
XapaKTEPUCTUKU OKA3bIBAIOT CYIIECTBEHHOE BiIUsiHUE. BHeApeHne B IPAKTUKY HOBBIX
TUTOB (KOOPJIMHATHBIX, KBa3UAJEKTPOHHBIX M 3JeKTpoHHBIX ATC u AMTC) Oyner
CHOCOOCTBOBATh 3HAYHUTEIHLHOMY YMCHBIICHHUIO TOMEX M BPEMEHH YCTAaHOBJICHUS
coenunenus. {nsg nepepaun paHHbix no cetw TP-OIl B OCHOBHOM HCHOJIB3yeTCA
ckopocTh a0 1200 6ut/c. Ilpu mepenade MaHHBIX MO CETH CO CKOPOCTBIO, OOJBIICH,
gyem 1200 Out/c, HaYMHAET CKa3bIBAaThCSA HEIMHEWHOCTh (Pa30BBIX XapPaKTEPUCTHUK
kaHanoB. OfHaKo, pa3paboTaHHas B MOCIEIHUE TO/BI allaparypa rnepeaadyn JaHHbIX
(AIT[) c amanTuBHBIMH (Da30BBIMU KOPPEKTOPAMHU MO3BOJIIET 00ECIEUUTD Mepenavy
uHpopmanuu co ckopoctsimu 2400 u 4800 6urt/c.

Cerb abonenTckoro tejerpaga AT-50 mo3BoisieT OCYLIECTBIATH NEpenavy
JTaHHBIX CcO cKopocThio 50 Out/c. OHa XapakTepu3yeTcsi HU3KOW IMPOITYCKHOM
CIIOCOOHOCTBIO, OOJIBIIUM BpPEMEHEM YCTAHOBIICHUS COCIUHEHUS, HEJOCTATOYHOMU
BEPHOCTBIO U HAJEKHOCThIO. OHAKO CETh JOCTATOYHO pPa3BUTAa, OHA OXBATHIBAET
OCHOBHBIX NOTeHIMAIBHBIX a0oHeHTOB IIJ[. JlocromHcTtBoM cetm AT-50 sBisercs
HaJIMYMe B €€ COCTaBe OKOHeuHoro obopymoBanms mAaHHbIX (OCJl) um mocraToyHO
Pa3BUTHIX HKCILTYaTAIIMOHHO-TEXHUYECKHUX CITYXKO.

CnennanusupoBannbie cerm IIJI, ceTu, XapakTepUCTHKU  KOTOPBIX
COOTBETCTBYIOT TPeOOBaHUSAM, MPEIBSIBISIEMBIM K OOCITY>KUBAHUIO OTHpaBUTEICH U
rnojydareiie JaHHbIX. [I[pumepom crnenuanu3smpoBaHHOW cetu sBisieTcsa cerb [1/]-
200, npenHa3zHavYeHHAS JUIS MEepeaadyu JaHHBIX co ckopocTsaMu a0 200 out/c. Ilpu ee
noctpoeHun ucnoisb3yercs oodmas ¢ cersmMu AT u TD-OIl kommyranuoHHas u
KaHajooOpasyroliasi anmnaparypa. YcraHoBieHue coeauHenus B ceru [1J[-200
OCYIIECTBJISICTCS  CHEIUAIBHBIM CUTHAJIOM. [lOBBIIIEHHME BEPHOCTH Iepeaadu
unpopmanuu Ha cetu [1J[-200 mpou3BOAUTCS C MOMOIIBI0 YCTPOMCTBA 3aIUTHI OT
omuOok, Bxojsmero B AllJl, peanuzoBannoii B cocrae OO/l EC-DBM “psin” u B
coctaBe aboHeHTckoro myHkTa AIT-KK. Cets I1/1-200 moxeT obecrieunTs nepenaqy
JAHHBIX 3HAYUTEIILHOMY YUCITy a0OHEHTOB C OOJBIIMMHU CKOPOCTBIO M BEPHOCTHIO,
gyem ceTb AT-50.

PaccmoTpenHble Tpu THIa peabHBIX KOMMYTHUpyeMbIx cered II/] oTHocsATes k
cersiMm ¢ KK. TloMmumo 3TOro Haxoaat npuMeHeHue Ui nepeaadn AanHbix cetu ¢ KC
n KII. Ilpumepamu cereii c¢ IIJI ¢ KC sBusitorcssi BeJOMCTBEHHBIE CETH
pe3epBUpOBaHUs aBUAOMIIETOB (CHcTeMa “‘CHpeHa’” B TPakIaHCKON aBUAIlMU) U CETh
“IToroma” (rugpomeTeocyxoa).

Oco0eHHO MHTEHCHBHO CO3/Ial0TCS M Pa3BUBAIOTCS B PA3JIUYHBIX CTpaHax, B TOM
yucie U y Hac, B nocienHee Bpemsi cetu ¢ KII. Mmenno cersm c¢ KII Oynyr
MOCBAILEHBI MPAKTUYECKH BCE IMOCIEAYIOIINE 3aHSATUS, CBA3AHHBIE C HM3yYEHUEM
apXUTEeKTyphl HH(OpManoHHO-BhruncauTeNbHbIX cucteM (MBC) u ceteit OBM.

3.3. Cucrembl nepeayu JaHHbIX.

Iloa cucremoii nepegayu JAHHBIX IOHUMAETCSI COBOKYNHOCTH TEXHMYECKHX
CPeACTB W JIMHMI (KaHAJI0B) CBSI3M, 00pa3sylOIIMX KaHAJ Nepelayd JAHHBIX U
o0ecrnieyUBAOIIMX TMepeAavyy [JaHHBIX OT HcToyHMKa coobmenuii (MC) k
noay4arenaw (IIC) ¢ 3aqaHHBIMHU 10CTOBEPHOCTHIO, HA/IE:KHOCTHI0 U BpeMeHeM
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nocraBku. Cuctemsl [1]] moapasnensroTcss Ha Ba OCHOBHBIX KJlacca: CUCTEMBI 0e3
obpatHoii cBs13u (OC) u cucteMbl ¢ 00paTHO# CBsA3BIO (cM. puc. 3.12).

[Tpsmoii kaHaT

NC [Mepenatomas —+ Kanan [—% Ilpuemnas *@
4acTh CBAI3H 4acTh

[Tpsmoii kanan

e
a)
e

4@ MMepenaromass —* Kanan |—% [Ipuemnas *@
4acThb CBSI3U YacTh
A
IMpuemuas ¢— Kanman ¢ Ilepenmaromras
4acThb CBSI3U YacTh

6)

Puc. 3.12. Cxema cucremMbl nepenavu JaHHBIX.
a) 0e3 00paTHOI CBS3M;
0) ¢ 0OpaTHO# CBS3EIO.

[Iponecc oomena ganubimMu mexxay UC u T1C nmmoctpupyercst puc. 3.13.

oy, oy,
A AT AT A

;»yBJ_‘[ MV30 [#VIIC {3 Kanan | 3yTIC |2 V30 13 VB]T
CBA3U

«  JIMCKpeTHBIN KaHal — 3
+— KaHan nepefadn JaHHBIX —

<A

Puc. 3.13. Crpykrypa cucrems I1J1.

st mpeoOpa3oBaHUs JTaHHBIX, 3alMCAHHBIX Ha HOCHUTENE WM MOCTYMAIOUINX C
KJIAaBUATypHBIX YCTPOMCTB, B CHTHAN JaHHBIX - HCIOJB3YETCS YCTPOWCTBO BBOJA
nanubix  (YBJl). OOpatHoe mnpeoOpa3oBaHHE - BOCCTAHOBJIEHHWE JIaHHBIX Ha
MPUHATOMY CHTHAJTy M 3alUCh UX HA HOCUTENb - BBIMOJHIET YCTPONCTBO BBHIBOJA
naHHbIX. COBOKYITHOCTh YCTPOWCTB BBOJA M BBIBOJIA JAHHBIX HA3bIBAIOT OKOHEYHBIM
obopynoBanuem ganubx (OO/]). CoBokynHocts OO/l u AIIJ] Ha3pIBatOT OKOHEYHOU
ycTaHoBKoH gaHHbIX (OY ).

Cucrema mepenayn TaHHBIX pealM3yeTcsl C CETH TMepefaud IaHHBIX MEXIY
ommxaiimnmu Ol u YK, xotopeie BeimonHstoT poiab OVY]l U cBs3aHHBI IPSIMBIM
KaHaJIOM CBSI3H.

CurHayibl JaHHBIX C TICJBI0O  TIOBBIMICHWS BEPHOCTH TIepeAadd JIaHHBIX
no/iBepraroTcsi 00paboTke B ycTpoiicTBax 3amuthl oT omubok (Y30). Ha nepenaue
cOO0O01IeHNE KOAUPYETCs, Ha IPUEME - JEKOIUPYETCS.

YcrpoiictBo mpeoOpazoBanus curHanoB (YIIC), Bxoasmue B coctaB AllJ],
Hapsay ¢ Y30, obecreunBaeT COTIACOBAHHWE CUTHAJIOB JAaHHBIX, MOCTYIAMOIIMX OT
VYBJ u Y30 na nepepatouieii cropone, ¢ kaHaioM cBsizu. YIIC Ha mpuemHoi
CTOpPOHE OCYIIECTBIIIET 00paTHOE IMpeoOpazoBaHUE C IIENbI0 COTJIACOBAHMS KaHala
cea3u ¢ Y30 mwim YBJl Ha npueme. CoBmecTHO ¢ kaHaioM cBsizu YIIC obGpasyer
AUCKPETHBbI KaHajJ, T.e. KaHaN, TpeAHA3HAYCHHBIH I TIepeladd TOJBKO
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JUCKPETHBIX CHUTHAIOB (UM(POBBIX CHUTHANOB MJaHHBIX). JIMCKpEeTHBI KaHal B
coBOKymHOCTH ¢ Y30 cocTaBisIeT KaHAJ Mepeaadyu JaHHbIX (cM. puc.3.13).

JIMCKpETHBII KaHall XapaKTEpU3YETCsl CKOPOCTBHIO Iepeaayd HH(OpMauuu,
M3MEPSIEMOM KOJMYECTBOM OWTOB B CEKyHAY (OHWT/C), WM YHCIOM EIMHHYHBIX
AJIEMEHTOB, KOTOPOE MOXKHO IE€pelaTh B CEKYHIy IO KaHally. UMCIIO €IMHUYHBIX
JJIEMEHTOB, II€PEIaBaeMbIX B CEKYHIYy HAa3bIBAlOT B JIMUTEpPAType CKOPOCTHIO
TeserpagupoBaHus, CKOPOCThIO MOAYIAIMU. Enuanna ckopocT TenerpadupoBaHus
- 0ox. lpyroil xapakTepuCTUKON AUCKPETHOTO KaHalla SIBISETCSI BEPHOCTH Nepeaadyu
eINHUYHbIX 3JIEMEHTOB.

s xapaktepuctuku Kanana [IJ] umcmonb3yroTcs crieqyromue mnapaMerpbl:
k03(ppuIUeHT OmMMOOK TO KOJOBBEIM KOMOMHANWsM, I(pPeKTHBHASI CKOPOCTH
nepenayu uHGopMaluu.

Koadduuuent ommbok mo KOIOBBIM KOMOMHAIMSIM XapaKTEPHU3yeT BEPHOCTD
neperayv M ONpeAessieTcss OTHOUICHHEM YHcia OIIMOOYHO HPUHATHIX KOJOBBIX
KOMOMHAIM K YHCIy NEepeAaHHBIX B 33JaHHOM HHTEpBaje BpemeHu. [lpu
onpeaeneHuu 3(Q(PEeKTUBHONW CKOPOCTH YYUTHIBAETCS, YTO HE BCE KOMOHMHAIIMH,
nocrynatoniye Ha BeixoJ kaHana I1/l, Beiiarotest nomydarento. Yactb KoMOMHaIMiA
MO3KeT ObITh 3a0pakoBaHa. Kpome TOro, y4uThIBaeTCs, 4YTO HE BCE AIEMEHTHI KOJI0BOM
KOMOMHAIIMH, TepeIaBaeMoi B KaHall, HECYyT MH(popMamuio (3arojoBOK COOOIICHWS,
KOJI0Bast U30BITOYHOCTD JJIS 3aLUTHI OT OMKUOOK, MOBTOPHI KOMOUHAIIUI U T.J.).

3.3.1. Cucmemut nepedauu 0aHHbIX 0€3 00pamHoil céaA3u

B cucremax 6e3 OC (cm. puc. 3.12a) coobmieHue mnepemaeTcsi OT MCTOYHHKA
(MC) x monyuaremnto (I1C) B mpssMOM HampaBlIEHUU IO ONPEAECICHHOMY aJITOPUTMY,
HE YYWTHIBAIOIIEMY TEKYIIEr0 COCTOSHUS KaHajla W pe3ysIbTaToB IIpHeMa
MPEIbIAYIIEro COOOIICHHUS; T.€. YCIIOBUS IpUeMa U Apyrue PakTopsl.

B cucremax 6e3 OC ucnonb3yroTcs CaeAylolne OCHOBHBIE CIIOCOOBI TIEpeiayu,
o0ecreunBamIIUe HAACKHOCTh (BEPHOCTH) JIOCTaBKM COOOIIEHUH: MHOTOKpaTHas
nepenaya KOJAOBbIX KOMOMHAILIMK; OJHOBpEMEHHAas Ieperada KOJOBbIX KOMOMHAIMM
[0  HECKOJBbKMM  MapajuleJbHO-pa0OTalOIMM  KaHalaM; IOMEXOYCTOHYnBOe
(M30BITOYHOE) KOJIUPOBAHUE, T.€. MCIOJIb30BAaHUE KOJOB, WCIPABISIOMIUX OIIMOKU
(KOpPEKTUPYIOIIUX KOJIOB).

MHorokpatHas nepegada KoJ0BbIX KOMOMHALMIA sSIBIIsIETCS HanboJiee MpocTo
peanu3yeMbiM crocoboM mnepenadd. [loBTopeHne KOAOBBIX KOMOWMHAIMA MOXET
OCYILIECTBIATHCS BpPYYHYIO M aBToMaTHuecku (0e3 ydactus omeparopa). IlycTth
nepenaercss OykBa A, 4YMCIO HOBTOPOB BO3bMEM paBHBIM IsITH. Torna, eciau Ha
npueMHoM KoHue noinyduM ABAAC (6ykBa A muckasuiach 2 pasa), TO BBIHOCHUTCS
pelieHrne O TOM, 4YTO IepeaaBajack OykBa A, TIOCKOJIbKY B IPUHATOM
MOCJeIOBaTeNbHOCT W3 MATH OyKB OHa BCTpedajach Hamboiee 4acTo
(MaxxopuTapHOE JEKOJAUPOBAHUE - IEKOJUPOBAHNUE FOJIOCOBAHUEM I10 OOJIBIIMHCTBY).
Ecnu B npuHATON noCiie10BaTeIbHOCTH HU 0J1HA OyKBa HE IOBTOPSETCS, TO MPUHSTOE
cooOmieHue JTUKBUAUpYyeTCs (ctupaercs). [JIaBHbIH HeIO0CTATOK TAKOIro cnocoda -
CyIIECTBEHHOE YMEHbIICHME CKOPOCTH mNepegadu. B Hamem mpumepe CKOpoCThb
nepenayv HMHQOpPMAIMM YMEHbIIaeTcs B S5 pa3 IO CPaBHEHHIO CO CIIy4aeM
OJTHOKpATHOM nepesadn Ko10BOH KOMOWHAIINY.

Cnoco0 nepegayu, OCHOBAHHbIN HA CHU’KEHHH CKOPOCTH NepelayM, HIMPOKO
IpUMEHSETCA B TEXHHKE Nepeaun JaHHbIX. Tak, B cpeHecKopocTHBIX cuctemax [1]1
npeaycMoTpeHsl aBe ckopoctu - 600 m 1200 O6mt/c. B cimydae, ecnm KadecTBO
nepegayd  uMHGOpMAlMM  HAa  CKOPOCTH 12006ut/c  oka3piBaeTcsi ~ HE
YIOBJIETBOPUTENBHBIM, TEpeXomar Ha ckopoctb 600 Out/c, YTO pPaBHOCHUIBLHO
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nepegaye 2 pasa MOAPAL SJIEMEHTOB KOJOBOW KOMOHMHAIMM JTUTEIBHOCTHIO
1/1200mc.

Cnoco0 o1HOBpeMeHHOI mepeaayud KOJ0BOl KOMOMHAIIMM MO HECKOJIbKHM
napajiiejlbHbIM KaHajdaM (OOBIYHO 4YHCIO KaHAJOB HEYETHOE) OCHOBAaH Ha
NPUHITHA PEIICHUS O TOM, Kakas KOJOBas KOMOWHAIMs TepeaaBaiach, METOJOM
rojocoBaHusi (T.e. Tak e, KaKk M MpH MHOTOKpaTHOW Tieperadye KOJOBBIX
KoMOuHanmii) mo OonpmmHCTBY. MHOrzHa mepemada OCYIIECTBIISETCS IO JIBYM
napajulefibHbIM KaHallaM, M HHQOpMalus BBIOUpAETCs UX TOTO KaHajla, KayecTBO
KOTOPOTO B MOMEHT INpHEeMa KOJ0BOW KOMOMHAIMH Oblia HamwirydmmM. s 3Toro
MPUEMHHUK JOJDKEH pachojiaraTb COOTBETCTBYIOLIUM YCTPOWCTBOM JUISL OLIEHKH
KaudecTBa kaHana, [Ipu nepegaue coobmienuii mo N napauiebHbIM KaHallaM CKOPOCTh
nepenayn MHGOpMAaNMM HE 3aBUCUT OT uYucia KaHaioB. OpHako, HpU 3STOM
CylIecTBEeHHO Bo3pacTatoT (B N pa3!) pacxo/pl Ha apeHly KaHaJIOB.

bonee »ddexTuBHBIM ABIASETCS CHOCO0 mNepeaayd, OCHOBAHHBLIH Ha
NpUMEeHEHUH KOPPEeKTHUPYWIIMX KoA0B. B cucremax mepenaun 6e3 OC IOIDKHBI
MPUMEHSTBhCST KOABI, HuchpaBisiomue omubdku. Iupokoe pacnpocTpaneHue Ha
MPAKTHUKE IMOJIYYMIIN JBOWYHBIE KOPPEKTUPYIOMINE KOMIBI, KOTOPBIE MOJIPOOHO OymyT
PaccMOTpPEHbI Ha MOCIEAYIOIMNX 3aHATHSX.

3.3.2. Cucmemut nepedauu OAHHBIX C OOPAMHOIL CEA3BIO.

Cuctemsl I1J] ¢ OC xapakTepu3yroTcs MOBTOPEHHEM KOIOBBIX KOMOWHAIH, B
KOTOpbIX OOHapykeHbl OmMOKU. PemieHne o HEOOXOAMMOCTH MOBTOPEHUS MOXKET
BBIHOCUTKCS Ha Tipueme (cuctemsbl ¢ POC) wiu Ha nepenaue (cuctemsl ¢ MOC).

Kak yxe ormeuanocs, cMm. puc. 3.126, cuctemsl ¢ OC OTIHYAIOTCS HATUYHEM
KaHala, TO0 KOTOPOMY OCYIIECTBISICTCS ‘‘CiIy’)keOHas” CBSI3b IEpeJaTyhKka C
IIPUEMHHUKOM.

B cucremax ¢ POC onpenensercs, ¢ MOMOIIBIO KOPPEKTUPYIOIIETO KOAA C
oOHapyKeHHEeM OHIMOOK Ha IMPUEMHOH CTOpPOHE, COJACPXKHUT WJIH HE COHECPXKUT
omunOKH TpHUHATAasE KoMOWHarus. Eciam B KOJOBOM KOMOMHAIMU OOHApY>KEHBI
OomMOKH, TO MO OOpPaTHOMY KaHally MOCBUIAETCS CHUTHall pelieHus (3ampoc) o
He00X0IMMOCTH MOBTOPEHMSI (OTCIO/Ia Ha3BaHUE - pellaronias oopaTHasi CBSI3b).

B cucremax ¢ HOC npunsTtas KOMOMHAIMs BO3BpAIlaeTCsl HA IMEpeJarollyro
CTOPOHY 10 0OOpaTHOMY KaHally, IJleé OHa CpaBHMBAETCA C MepeJaHHONH KOMOUHAIUEH.
[TocnenHOIO MOXXHO paccMaTpuUBaTh Kak 3TAJIOHHYK0 KomOuHamuioo. Ecium aTtH
KOMOMHAIMK pa3InyaroTcs, TO UCXOAHAsi KOMOMHAIMS NepeaeTcs MOBTOPHO.

Cuctems! [1/1 ¢ POC nonyunnu HauOosiplllee pacpOCTpaHEHUE Ha MPAKTHUKE.
Cy1ecTBYIOT pa3InyHble PA3HOBUIHOCTH 3TUX CUCTEM.

[IpocTermMMKu U3 HUX SIBIIAIOTCS CHCTEMbI € OXXHAaHHMeM. B >Tux cucremax
ouepesHas KOJoBas KOMOMHAIUS NEpeAaeTcsl TOJAbKO MOcie MpueMa Mo oOpaTHOMY
KaHally CHUTHaJ]a O TOM, YTO Mpeablaylias KOMOMHauMs NpuHATa 0e3 OIMOOK.
D¢ dexkTuBHAT CKOPOCTH NEPEJauu JaHHBIX B TAKOW cUCTEME

C=B*Qg1*02* (s,
r7ie g1 - MOTepH CKOPOCTH Ha BBEIEHUE B KOJ N30BITOUYHOCTH,

g2 - MOTEepU CKOPOCTH, OOYCIOBIICHHBIE 0KH/IaHUEM CHTHala PEIlIeHuUs,

03 - IOTEpU CKOPOCTH BCIIECTBUE MIOBTOPEHUS,

B - HoMHHanBHAs CKOPOCTH Mepeaayu naHHbIX B cucteme [1/1.

B cucremax ¢ POC u HenmpepbIBHOH mnepegadell OTCYTCTBYIOT IOTEpHU Ha
oxugaHue. B aTux cucremMax mnpu oOHapyKeHMHM OIIMOOK B MPHUHATONM KOJOBOU
KOMOMHAIIMM  TPOU3BOAMUTCS TMOBTOp OSTOW KOMOMHAIMM M psfa JPYTHX,
MPUMBIKAIOMUX K Hel. [[1s1 yMeHbllleHus oTepyu Ha Mepecnpochl HHOT/IA O KaHaly
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oOpaTHOW CBsI3U Imepenaercs aapec (HOMep) KOJOBOH KOMOHMHAIUHM, KOTOPYIO HAJ0
MOBTOPUTH. M 3Ta KOMOMHAIMSA BCTpauBaeTCsl B MOCIIEI0BATEIBHOCTh MEPEIaBaeMbIX
KoMOMHaIMii ¢ TeM ke HomepoM. Takoi merox mpumensercs B cucremax ¢ POC u
aapecHbIM mnepecnpocoM. OIHAKO HENpepbIBHAS Iepeaadya MHQOpPMAIMH U TEeM
0oJiee aipecHbI Mepecpoc TPEOYIOT CYIIECTBEHHOTO yCIOKHEHUs annaparypsl T1]1,
YTO B CBOIO O4Yepelb, IPUBOJUT K €€ YIOPOKAHUIO U CHUKCHHIO HAJECKHOCTH.
Bo3moxHsl U 1pyrue BapuanTsl nocrpoenus cucrem I1J] ¢ POC.

B mpocreiimux cucremax ¢ MOC mis mepenayn mHbOpMAIMU 1O TPSIMOMY
KaHaJly UCIOJIb3YIOTCS MPOCThbIe KOAbI (0e3 M30bLITOYHOCTH) U O0PATHBIH KaHAJ
J0JIK€H MMeTh TAKYI0 JKe MPONYCKHYI0 CIIOCOOHOCTb, YTO U NMPAMOIi.

B cucremax ¢ POC moboro tuna mo oOpaTHOMYy KaHaLy MEpeNaroTcsi TOIBKO
CUTHAJIbl pEUICHHUs] U OOPATHBIH KaHAJT MOKeT MMeThb CYILeCTBEHHO MEHbIIYI0
NPONYCKHYI0 cnocodHocThb. Tak, mpu mepenade AaHHBIX co ckopocthio 600/1200
Our/c MO TPSIMOMY KaHaly, B OOpPaTHOM Y3KOIOJOCHOM KaHaje Iepeaayda
OCYIIECTBIISIETCI CO CKOpPOCThIO He Oosee uem 750ut/c. Ilpm nBYXCTOpOHHEMH
nepenavye JaHHBIX 3TO MO3BOJIAET HCIOJIB30BATh YACTh MPOIMYCKHOM CIOCOOHOCTH H
MOJI0CHI MH(OPMAIIMOHHBIX KaHAIOB JJIS IepeIadyl CUTHAJIOB PEIICHHUS BO BCTPEYHOM
MOTOKE JAaHHBIX (KOJOBBIX KOMOWHAIMI) U HE UMETh OTAEIBHBIX ‘‘CIyXKEOHBIX”
KaHaJIOB. YKa3aHHbIE cyllecTBeHHbIe npeumyuiecTBa cucrtem I/ ¢ POC ngenaror
HX NpUMEHEeHHe HA NpaKTHKe 0oJiee MPEINOYTHUTEIbHBIM MO0 CPABHEHHIO C
cucremamu I1JI ¢ UOC.

MeTtoauyeckue pekoMeHAAINH /sl penogaBareeii.

JUis 1mpoBeNeHUs JIaHHOTO 3aHsATHS PEKOMEHAYETCS CIEAYIOUIM pacuer
BPEMEHH U METOJIMKA €r0 MPOBEICHHUSI.

1. Beoonas uacmo - 5 Mun.

- TMpOBepKa HATU4U 00ydaeMbIX

- OOBSBICHUE TEMBI, IETU 3aHATHHA, MEPEeYHs YYEOHBIX MOCOOMH M y4eOHBIX

BOIIPOCOB.

1. Ocnoenas wacmo - 165 mun.

1. Obume cBeaenus - 20 muH. J[aTh MOHSATHE CETU CBSI3U, NMEPBUYHOU U
BTOPUYHON ceTel, KOMMYTHPYEMbIX 1 HEKOMMYTUPYEMBIX CETEH, MepeurCIUuTh BUbI
BTOPHUYHBIX CETEH, MECTO CETEN NEpelauy JaHHBIX B COCTAaBE BTOPUYHBIX CETEM.

2. Cetu nepenauu nanubix - 100 mus. Jlath moapoOHYIO KiaccuuKkanuio ceren
nepefayd JaHHBIX IO CTPYKTYpe, MO CIOCO0Y KOMMYTAllMU C HCIOJIb30BaHUEM
PUCYHKOB, 110 pa3Mepy M THUILy CETH, [0 CKOPOCTHBIM XapakTepuctukam. [Ipoectu
CpPaBHHUTEJIBHBIA aHAJM3 CIMOCOOOB OMEPATUBHOM KOMMYTAllUM, Ha MPAKTHYECKHX
IpUMepax pacCMOTPETh THUIIbI CETEH, UCIIOJIb3YEMBbIX JUIsl IEpeAayu JaHHbIX, B T.4. HA
PHUCYHKE.

3. Cucrtembl mnepefaun JaHHbIX - 45 muH. PaccmoTpers oOmmMii moaxoj K
MOCTPOEHUIO CHCTEM MEpeJaydl JIaHHbIX, CTPYKTYpPY M OCHOBHBIE OTJIMYUS ITHUX
cUCTeM Apyr oT apyra. JlaTb mpelcTaBi€HHME O CHCTEMax Iepenadyd JaHHBIX 0e3
oOpaTHOM CBsI3HM, pealn3yeMbIX B HHUX crHocobax mepenadyd JaHHBIX. JlaTh
MIpe/ICTaBJIeHNE O CUCTeMax Iepe/layd JaHHBIX ¢ OOpaTHOW CBSA3BIO U BapHaHTaX UX
IIOCTPOEHHSI.

111. 3axnrouumenvuas yacmo - 10 mun.

- KOHTPOJIbHBIN OMpOC;

- TOJBEJCHUE UTOTOB 3aHATHS;

- 3a/IaHH€ Ha CaMOIIOJTOTOBKY.

CamomnoaroroBka - 135 muH. 3akperuieHHe 3HAHUW 1O CETSIM M CHCTEMam
nepeaavu JaHHBIX.



