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Kparkoe onucanue TteMbl.

KomrmakTHast MHTEIUIEKTYaabHas PAANOCETh TIPeIHa3HAYACTCS 111 00bETUHEHNUS B
€AUHYIO CETh PA3IMYHBIX AIEKTPOHHBIX YCTPOICTB C LIENbIO YIAJICHHOTO
YIPaBJICHHS WA cOOpa JaHHBIX (TEXHOJIOTHS «YMHBIN g10M»). [IpoekTupyemas
CETh JIOJDKHA MPEJOCTABIIATH I10JIb30BATEII0 BO3MOKHOCTD NOJy4aTh
UHGOPMAIIUIO C KaXI0TO CETEBOr0 00BEKTa, a TAKXKE MPEIOCTABIATh JOCTYII K
YAQJIEHHOMY YIIPaBJIECHUIO TEPMUHATIAMU (€CIIA 3TO MPETyCMaTPUBAETCS
YCJIOBUSIMU COOTBETCTBYIOILIETO 3JIEKTPOHHOTO YCTPOUCTBA).

Hcxoanblie 1aHHbIE K MPOEKTY

MakcumanbHOE KOJTMYECTBO TEPMUHAJIOB B ceTH: 15

Panuyc 3061 00cmyxuBanusi: 120 m (PR=75% nokpeiTrie Ha rpaHuiie
00CITyKUBaHMS)

MakcumanbHasi CKOpOCTh Tiepenadn HH(HOPMAITMOHHBIX TaHHbIX: 1 MOuT/C
Tun MECTHOCTH: TIOMEIIEHUS, 3IaHuUs

BepoarHocTs omubky Ha 61T, He Gonee Pb: 107

MOoOIHOCTh U3MYy4YEHHUS TTOJIBMKHOM cTaHmu Pys; 0 <0.01 Bt

JlmamaszoH 9acToT, BU MOIYJISIITUN BRIOUPAETCST CAMOCTOSITEITBHO.

1.ITocTanoBKka 3a1a4u U GopMyJIMPOBAHNE TEXHUYECKHUX YCJIOBHUIH
(pyHKIIHOHUPOBAHUSA CETH

1.1. HHmepnpemauuﬂ HA3HAUEHUA cemu 6 euoe npou360JibHO20 npumaduozo
peuitenusl 6 KOHmeKkcme 3A0aHHOIl meMmbl.

[Tox yMHBIM TOMOM MOHUMAETCS KOMIUIEKC PEIICHUM, TTO3BOISIOIINX
aBTOMATU3UPOBAThH TOBCEAHEBHBIC IEUCTBUS, N30aBIIsIs BIaA€IIblia OT PyTHHBI.
[IpuueM 3T0 ckopee He HabOp YCTPOIMCTB, KOTOPHIMU MOKHO «KOMaHIOBAThH)
yaaJeHHO, a €IMHas cucTeMa yrpayieHus: uMu. OHa 00ecreunBaeT KOHKPETHBIC
MIPEUMYIIECTBA MOJIH30BATEIIO, B TOM YHCIIE HATJIAIHOCTh KOHTPOJIS, YI00CTBO,
HSKOHOMHUIO CHJI U BPEMEHH.

Takast akocucTemMa (COBOKYITHOCTbh YCTPOWCTB U CUCTEMBI YIIPABIEHHUA) JOJKHA
0€3 HEeMOCPEICTBEHHOTO Y4aCTUs YeJIOBEKa BHIMOIHITH ONPEICIICHHbIE IEHCTBUS U
3a/1a4M B OTBET HA KOHKPETHBIE CUTYALNH.



Wi-Fi,Enternet ﬂ.OMaLU HMIZ

ObnauHbiit cepeep WitFi Bluetooth
cepBep
KoHTponnep
Yctponctea ynpasaeHuna
MobuabHble CTauvmoHapHbie
ycr-Ba JET-BE KoHeuHoe o0BopyaosaHue

Ynpasasembie

aTuuku
A yci-ea

Puc.1 Ob6mas crpykrypa

C MOOUIIBHBIX YCTPOMCTB BO3MOKHA Mepe/laya KoMaH g Ha 00JIauHbIi cepBep, a
TaKke MoJIydeHHe OTTy1a UHGOPMAIIMU O COCTOSIHUU JaTYMKOB. OTHpaBKa U
MOJIyYeHHE JIAaHHBIX MOTYT OCYIIIECTBIISATHCS JIMOO uepe3 MpHIoKeHHUe, IN00 uepes
Opay3ep IpH 3aX0J€ Ha CANUT, MPEAOCTABIISAIONIMKI YCIyrd 00Ja4HOrO CEpBHUCA.

CranuoHapHble YCTPOHUCTBA- IEPCOHANIbHBIE KOMIBIOTEPHI, HOYTOYKH. PaboTa ¢
CHUCTEMON YMHOTI'O JIOMa BO3MOKHA JTMOO uepe3 00JavuHbId CepBHC, THOO0 110
JIOKIBHOM CETH Yepe3 TOMAIIHUN CEPBED.

OO0rauHbIi cepBep MpeTHA3HAYCH JIJIS1 XPaHCHUS TAHHBIX O COCTOSIHUH JTATYMKOB U
ycTpoicTB. OH BBICTYMAET TaK)KE€ B KAUECTBE NMOCPETHUKA MKy YIATCHHBIMU
YCTpOWCTBAMH YIIPABJICHUS U IOMAITHUM cepBepoM. JlanHas pyHKIUS
OCYIIIECTBIISIETCS MyTEM Mepead KOMaH I, HallpuMep, ¢ MOOMIIBHBIX YCTPOUCTRB B
o0JaKko, re OH1 00padaTHIBAIOTCS U MEPEAl0OTCs JabIlle Ha JOMAIIIHUMA CepBeEp.

Jlomariauii cepBep NpeIHa3HAYCH IS TIOTYyYEeHUsI KOMaHI OT 00JIa4HOTO cepBepa
U WX JaJbHEHIIeH iepeayr Ha KOHTPOJUIEPHI, a TaKXKe Nepeiadyl B 00paTHOM
MOPSAKE JAHHBIX C JATYUKOB, ITOCTYNAIOLINUX HA KOHTPOJUIED.



Yepes momaniHuil cepBep Takke 00€CTieunBaeTCs YIpaBIeHNe CUCTEMON YMHOTO
JIoMa 10 JOKaJIbHOU CEeTH KaK C CaMOro JIOMAIIHETo CEpPBEPA, TaK U ¢ MOOMIIbHBIX
YCTPOMCTB. B poau moMaiHero cepsepa MOKHO HCIIOJIb30BATh MEPCOHATIBHBIN
KOMIIBIOTED.

TexHonorus "yMHbIN JOM" Ype3BbIYaHO THOKasi CUCTEMA, KOTOPYIO MOJIb30BaTEIb
KOHCTPYHUPYET U HACTPAUBAET CAMOCTOSITEIbHO B 3aBUCUMOCTH OT COOCTBEHHBIX
MOTPEeOHOCTEN. DTO MpEANnoIaraeT, YTo KaXkIbIi BIaaesIel OJ00HOM TEXHOJIOTHH
CaMOCTOATENLHO OIPEACIISIeT, KAKUE YCTPOICTBA €My HYXKHBI, IIe UX YCTAaHOBUTD
U KaKue 33Jja4i OHU OyayT UCIIONHATb.

Y naHHOM TEXHOJIOTHUH €CTh MHOYKECTBO IPEUMYILIECTB:

- DKOHOMHUS 3aTPaT Ha AJICKTPOIHEPTHUIO 3a CUET aBTOMATHU3AITUU OBITOBBIX
MPOILIECCOB 3/1aHUsI; 0O0ecriedeHNEe BRICOKOTO YPOBHS 0€30MMacHOCTH (CUCTEMaA
KPYTJIOCYTOYHOTO BUICOHAOIIOACHUS, TaTYUKH JTbIMA, OTCIC)KHBAHUE
IPUOMOBOM TEPPUTOPHH);

- KOHTPOJb Haa IIPOUCXOIAIIIUM B JOMC IIPU AJIMTCIBPHOM OTCYTCTBHUHU BJIaACIIbLA
1 aBTOMAaTHYCCKOC OIIOBCIICHUEC CTO 000 Bcex HHIOWICHTAX,

- YCTaHOBKA Ha JII000€ CTPOCHHE: ady, I0M, KOTTEIK, KBapTUpY, oduc,
MIPOMBIIIUICHHBIH OOBEKT U TaK Jlajiee); 0ecIpoBOIHOE COCIMHEHUE FIIEMEHTOB
000pyIOoBaHUsI MEXKTy COOOM.

Ho m HenocTaTku TO)KE UMEOTCS:
- KaK U ¢ JII0OOW TEXHUKON BO3MOXHO HETPEABUIECHHOE 3aBUCAHUE YCTPOMCTB;

- BBICOKAsi CTOMMOCTH (OHA 3aBUCHUT OT MIPOU3BOAUTEIIS, KOMIUIEKTAIIMH U JPYTUX
O0COOEHHOCTEW); OTCYTCTBUE Y HEKOTOPBIX KOMITAHHM, 3aHUMAIOIIIUXCSI
pa3pabOTKOM M YCTAaHOBKOM «yMHOTO JJOMay, TEXHUUECKOTO 00CITyKUBaHUs, a 3TO
HEMaJIOBaKHO

K ocHoBHOMY BUAy Tpaduka OTHOCSTCS T€ TaHHBIE, KOTOPHIE BHIBOJSTCS Ha
AKpaH MOJIb30BATEIILCKOIO TEPMUHAJA, TAKKUE KaK: CTaTyC pabOThI BBIKITIOUATEIICH,
TeMIIEpaTypa BO314yXa, BIAXKHOCTh B MOMEIIEHUN U YPOBEHb HAIOJHEHUS BOJbI B
JalHUKE.

K nonmosHuTebHOMY TpaduKky OTHOCATCS KOMAaHIbI  yIIpaBJICHUS.
HanpuMmep, komaHabl ynpaBieHHs AaT4yuKaMH. JlaTyvk OTHAaeT JaHHBIE W
MIPUHUMAET KOMaH/Ibl.

PaccMOTpUM OTHOIIEHHE «IOJIB30BATENB-CEThY B BUJAE HECKOIBKUX YPOBHEN
JIeTaIu3auu



dopmannsauma TeNIeKOMMYHUKALMOHHOM YCyrM Ha OCHOBaHUM aHaNU3a
OTHOLWEHMU "'nonb3oBaTenb-ceTb", CXemaTU3aLuua OTHOLIEHUM.

KomaHaa ynpasneHus

Ob6bekT
ynpasneHus

[Nonb3oBaTtens [laHHble TenemeTpum

MpoTtokon obMeHa ceTeBbIMM
coobueHnamm

Puc. 2 MepBbI ypOBEHb AeTanmnsaunm

Ha nepsom yposne oemanuzayuu npeacTaBieHO B3auMOACHCTBUE MOJIb30BATENA U
o0bekTa ynpasiaeHus. [1og 00beKTOM yrnpaBieHUs IOHUMAIOTCS TaTYUKU.
Ha3nauenue naTunkoB— cOOp HHPOPMAILIUUA O COCTOSHUN TTOMEIICHHUSI, TJI€ OHU
yCTaHOBJICHBI. biarojapst 1aTyukaM coOMparOTCsl CBEJEHUS O TEMIIEpaType U
BJI&YKHOCTHU BO3/yXa, IPUCYTCTBHH JIFOAEH B KOMHATaX, OTKPbIBAHUU U
3aKpBIBAHUH JIBEPEU WIIM OKOH, POTEYKAX BOJIbI, COCTOSIHUM OCBEUIEHHOCTHU U
MHOT'OM JIPYTOM.

KoMmanaa ynpasneHns

Mons3osarens [lanHbie TEABMETPMN Obvext
YNPagneHna
MpoToXOn OOMEeHa CeToRLIMMK
CooDIWeHnTMM
Monb3oBatenscxoe Touka goctyna TepMmunan
YCTPOWCTBO
Mporoxon Npovoxon

B33MMOAEACTEIA TRy XD BIIMMOASACTENA Cywd

Puc. 3 Bropoii ypoBeHb AeTanu3aiuu

Bmopoii yposensv oemanusayuu noka3pIBaeT, YTO MOIb30BATEIb B3aUMOICHCTBYET C
MOJIb30BATEILCKUM YCTPOMCTBOM, a y O0OBEKTa YIPaBICHUS, TPOUCXOIUT
B3aMMO/JICUCTBUSI C TEPMUHAIIOM.
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Kontpomiep — 310 ycTpoiicTBO. BhInonHst01Iee (PYyHKIIMIO «MO3TrOBOTO IIEHTpa».B
HEM COIEPKATCS IJEKTPOHHBIE KOMIIOHEHTBI, ITO3BOJISIIOIIEE 3alIPOrPaMMHUPOBATh
KOHTPOJIIEP HA PUEM CUTHAJIOB, UX 00pabOTKY U YIIpaBJICHUE PA3IUYHBIMU
AIIEMEHTAMU «YMHOTO JIOMa» IO IPOBOJIAM WIIH «II0 BO3IYXY».

Komanas ynpasnesns
Noassosatens Aarsee TEremeTDN Obuexy

NpoToxon obmeHa ceressim

Puc. 4 Tpetuit ypoBeHb AeTan3auuu

Ha mpemosem yposHe demanusayuu noOKas3aHO, YTO Ha My/bTe ynpaBaeHuA
MMeeTca NPUNOoXKEHUe C MHTepdencom, C MOMOLLbIO KOTOPOro MPOUCXOAMUT CNyKba
[OCTaBKM M npuema coobueHnin. TepmuHaia, B CBOIO ouepeib, BKIIOYAET B ceOs
CITY>KOBI YTpaBlIEHUs, KOTOPHIE 3aHUMAIOTCS COOPOM JAaHHBIX U OCYIIECTBIISIIOT
IpreM KOMaHI.



1.2. O6ocHOBaHNEe APXUTEKTYPHI CUCTEMbI, BbIIeJIEeHUE POJIH PAIHOCETH B
cocraBe cucremMbl. Pa3padoTka MHOT03BeHbEBOM MO/Ie/IH CETH, OITUCAHHE
KJIIOYEeBbIX 3B€HbEB 10CTaBKHU c0001IeHuil. [losicHeHHe 0CHOBHBIX 3TANOB
cueHapus BoinosiHeHuss TK 3agaum coriacHo pa3padoTaHHON MOE/IN CEeTH: €
Yero HAYMHACTCH CEAHC MPeI0CTABJICHUSA YCJIYTH, B YeM COCTOUT €ro
HCIIOJIHEHHE M KaK OH 3aBepuiaercs. ®opMy/IMpoBaHue U MOSICHEHUI
CTPAaTeruy NoBeAeHUs1 00bEKTOB PANOCETH (TEPMHUHAJIOB, BbIICJECHHBIX
Y3J10B)

> S

/

\\
r Internet

'
/ Aomawmwan

K certs v\‘_’//
D /’ 4
(@ L%

o

)

WiFi

Android
Cepaep ymuoro ;;

Aoma Darusnsn Tesneperype/Bassnoctv u 14

Puc. 5 Apxurekrypa cetu

3Be3na — 6a30Bas TOMOJOTHSI KOMIIBIOTEPHOM CETH, B KOTOPOM BCE KOMITbIOTEPHI
CEeTH MPHUCOEIUHEHBI K IIECHTPATbHOMY Y31y, 00pa3ysi (U3NYECKU CETMEHT CETH.
[TonoGHBIN CErMEHT CEeTH MOKET (PYHKIIMOHUPOBATH KAK OTJEIbHO, TAK U B
COCTABE CJIOKHOW CETEBOM TOMOJIOTMH (KaK MPABUIIO, «JIEPEBOY).

JlocTonHcTBA

e HAa CErOJHAILIHMN I€Hb CaMas paclpOCTPaHEHHAS TOMOJIOTHS B
BBICOKOCKOPOCTHOM JIOKaJIbHOM BBIYMCIIUTEIBHOM CETH;

¢ BBIXOJI U3 CTPOS OJJHOM pabouel CTaHLMU HE OTpa)kaeTcsl Ha paboTe Bcel
CETH B LIEJIOM;

o JNErKUN MOWCK HEHUCIIPABHOCTEH M OOPHIBOB B CETH;

¢ BBICOKAsI IPOM3BOJUTENBHOCTD CETH (IIPH YCIOBUH MPABUIBHOIO
MPOEKTUPOBAHMUS );

o THOKHE BO3MOXHOCTH aJIMUHUCTPUPOBAHMS;

e HH3Kasi CTOUMOCTB;
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e IIPOCTOTA YCTAHOBKH U MaCHITa6I/Ipy€MOCTB caciaaid TOIIOJOT IO 3BE31bI

€IMHCTBEHHON OOIIIEN TOIIOJIOTUEN.
Henocrarkm

e BBIXOJI U3 CTPOS IICHTPAIBLHOTO KOHIIEHTpaTOpa 00epHETCS
HEepPabOTOCTIOCOOHOCTBIO CETH (MIJIM CETMEHTA CETH) B 1IEJIOM;

e JUJIA IIPOKJIAAKU CCTHU 3a4aCTYHO Tpe6yeTc;1 OoubIIIe Ka6eJ'ISI, YCM I

OOJBIIMHCTBA APYTUX TOMOJIOTUH;

e KOHCYHOC YHCJIO pa6OIII/IX CTaHHI/Iﬁ B CCTH (I/IJIH CCI'MCHTC CGTI/I)
OTPAaHUYCHO KOJIHUYCCTBOM ITIOPTOB B ICHTPAJIbHOM KOHICHTPATOPC.

Pa3spaboTaem MHOro3BeHbeBY MoAe b CeTU (pucC.6) .

ny _ LC
JNpoC xoMana
Janpoc ob aKTraHOCTH

YRRAOMARHN0 00 AxTHBsOCTR

Mepeasia KOMINHE yNpasnevws

O1weT O npweme
CTUET O Npvews

FANPOC TEAOMET PN
JENPOC TEAEMETPMM

MNepeanis AsmsX O TEAEMETPIN

Mepesaya AAHHLX O TENEMETDIM

OTUET 0 NpHeNe .
Otver 0 npweve

TA

Puc. 6 TpexaseHbeBasa moaenb ceTu

[lavsisse OT AATYMKOR

Mepeasys COMIHA YIIPRE IR

Orset 0 npneve

3ANpOC TENSMETRVMN

Mepesasa AsHHMX O TERSMETPIA

CtpaTteruns noBefeHuUA ceTeBbiXx 06bEKTOB roBOPUT O caegytowem: T AONKHbI
pacnonaratb onepaTtMBHON MHPopMaLMen 0 NnapameTpax CeTM U UMeTb
BO3MOXHOCTb €e 0OHapyKeHMa U peructpaumen B Hel. Takke HeobxoanMMo
OTMETUTb ,4TO T A0NKHbI UMETb BO3MOXHOCTb 06PAaTUTBLCA C 3aNpPOCOM K CETU NN
6bITb ONPOLLUEHHBIMU CETLIO C LENbI0 NOJTYYEHMA A0CTYNA K YCAyre U NPUHATbIN
3anpoc oT T 3anycKaeT B ceTb OonpeaeneHHbln CLueHapuii peanmnsaumm 3anpoLleHHon
ycnyrn T cCOBMECTHO € 06CNYKMBAOLWMMM Y3/1aMU CETU AOJIKHbI C/1e40BaTb 338 HUMM.

CeaHc npeaocrassieHuna ycayrm Ha4nHaeTca C akTuBauun nosib3oBatesiem

MOBUNBHOrO NPUNOKEHUA:
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1. Bxopq B npuaoXeHue;

2. MoctynaeT nHpopmauymsa ns npunoxkeHna. MHPopmauma c 4aT4MKOB Ha
obnako. MNpoBoguMTCA ONPOC A3aTYNMKOB M NPOBOANTCA ONPOC 3/1EMEHTOB U
CUCTEMDI;

3. HpopMaLma C AaTYNKOB U 31IEMEHTOB CUCTEMbI NepeaaeTca B 061akKo;
4. nHpopmaums u3 oba1aka nocTynaeT Ha NOIb30BATENIbCKUIA TEPMUHAN,

5. Monb30BaTeNbCKNIM TEPMUHAN OTAAET KOMAHAY Ha BKAKOYEHWNE 3/IEMEHTa
(po3eTkn 1 T.4.);

MosicHeHWe: BCe TEPMUHAbI U TOYKU JOCTYNA MMEOT CBOW YHUKAJIbHbIM
naeHTnoumkatop, 4tobbl LLC mor pasnunyatb ycTponcTea U obpawatbea K
KOHKpeTHOMY 13 HUX. Bce AaHHble U KOMaHAbl XPaHATCA B NamaTn Ha LC,
KOMaH/bl UMET CBON HOMepa.

1.3 . XapaKTepucTtmka oCHOBHOIo U A0MNOJIHUTE/IbHOrO BUA,0B
nHpopmMaLNOHHOro TpaduKa B NpAMOM M 06paTHOM HanpaB/eHUAX Nepegauu:
Bug TpadukKa, npegnonaraeman Npon3BoAUTENbHOCTb U/Mnn o6bem coobLLeHUNA.
MNosacHeHue Tpeb6oBaHMII K KauecTBY A0CTaBKU MUHPOPMALMOHHDbIX
coobuweHuit/Tpaduka.

OT nynbTa ynpaBneHUA TepMMHANAM MepeaatoTcs KOMaHAbl ynpaBaeHua
(npamoe HanpaBneHue), a oT TepmMHana NPoOUCXOAUT MNepenaya TenemeTpuu
(obpaTHOe HanpaBneHue), T.e. MHGOPMALMOHHbLIA NOTOK B pa3pabaTbiBaemon
cucTeme MmeeT ABYHanpaBAeHHbINM xapaKTep. TpaduK B NpAMOM HanpaBaeHUU
ABNAETCA OCHOBHbIM, T.K. [1aBHaA 3aaya CUCTEMbI — yrpaBAeHNE U KOHTPO/Ib 3a
paboTton 0OBEKTOB, C/AeAoOBaTeNbHO, [AaHHble  TeNeMeTpum  ABAAKTCA
AONONHUTENbHBIM BUAOM TpaduKa.

lNepenaya faHHbIX TeNeMeTpUn C AaTYMKOB Ha onpeaeeHHOM Bbl6paHHOM
TepMMHane A0/1KHA OCYLWEeCTBNATLCA OT 3aABKM NOJsIb30BaTeNA. Hanpumep, gatymk
ABUXEHNA oOnpawnmBaeTcA pa3 B CeKyHAy, AnAd MOHUTOPUHra COCTOAHUA O
HaxXxoX4eHUnn Koro-nnbo B noMeLweHNN, TAKUM o6pa30N\, oTnpasadeT COO6LLI,eHVIe
M O TOM, €CTb ABUXEHNE NN HET ABUXKEHNA

[aTunmK BARaXKHOCTM WM TemnepaTypbl onpawmBaeTca 1 pas MUHYTY.
KoHAMUMOHep nonyyaeT NOCTOAHHYO MHGOPMALMIO OT AaT4MKa TeMnepaTypbl,
KOTOpPbIN ONpaLlnBaeTCa pa3 B MUHYTY. YMHbIN YalHUK MW YMHAA KOHOULMOHEP
onpalwunsatoTca no TpeboBaHMIo Nonb3oBaTens. KoHANUMOHEP BKA/BbIKA, YaNHUK
BKJ1/BbIK/, NPOBEPUTb HANONHEHHOCTb.

OcBelleHWe onpalnsBaeTcs no TpeboBaHUIO NoNb30BaTeNA. BKA/BbIKA CBET,
(MapameTp AapKOCTU ABNAETCA BUAOM AONONHUTENbHbIX AaHHbIX)
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Ona 3KkoHOMUKM TpadumKa U CTAaBUNBHOCTU CUCTEMbI, OATYUK [ABUNKEHUSA
MHULUMUPYET NPOoLECC Nepenavym CaMoCTOATENbHO, AATYMK TeMNepaTypbl BbiAaeT
TemnepaTtypy cam.

1.4.NoAcHeHue ¢QYHKUMOHANbHOrO cocTtaBa (CTpyKTypbl) o6opyaoBaHuA
NoNb30BaTesiA U TOro 06bEKTa, KOTOPbIA ABASAETCA UCTOYHUKOM UM NoTpebutenem
MHPOPMALUOHHDbIX coobLeHuit (Npu HeobxoanumocTu).

Moaynb ynpaBneHua Nosiy4aeT OT NPUIOXKEHMA KOMaHAbl YNPaBAEHUA , TaKKe
HeobXxo4MMO OTMETUTb , YTO [aHHble TENEMETPUMN , KOTOpble XpaHATcA B bydepe ,
MOTYT 6bITb MCNO/Ib30BaHbl MPUIOKEHUEM ANA OTOBparkeHUs noab3osaTtesnto. Paano
TEPMUHAN HEOBXOAMM ANA Nepeaaym KOMaHA ynpaB/ieHUs CeTeEBOMY TePMUHANY .

bydep MpunoxeHne

Moayns

ynpaeneHus PagnotepmuHan

Puc.7 ®yHKUMOHanbHBM cocTas MY

Touka mocTyma OCyIIECTBIISIET PETPAHCIISIIIUIO MOJYYEHHBIX COOOIIEHUN OT
tepmuHasioB U oT I[C. TJl oOpabaTkiBaeT mojiydeHHbIE COOOIIECHUS U Tepenaét
HY’)KHOMY OOBEKTY ceTH. Eciin moctymnuia koMaHaa OT MOJb30BaTes: HalpuMep,
OTKPBITH BXOJHYIO JIBEPH WK BKJIKOUATH KOHAMLIHUOHED, TO T/l 3/1€Ch sABIsSETCS Kak
Perpancnstop. To ecTh MO TpuXoy dYelIOBEKa BCE KOMAaHAbI JTODKHBI OBITh
BBHITIOJIHEHBI. ToYKa J0cTyna, Kak v cepBep paboTaloT MOCTOSIHHO.

wn Aaruuxw

Paanomoayns Koxtpoasep Py

Puc. 8 @yHKIIMOHANBHBIN COCTaB TEPMUHATA
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2. MPOPABOTKA ILIOCKOCTH YIIPABJEHUS CHEHAPUSIMUA
B3ANMOJIEMCTBUSI

2.1.Ha3HayeHMe IUIOCKOCTH YyNpaBJjieHHsl (CHUTHAJIM3AIMH) PaaAMOCeTH,
NOsICHEHNE H/IeH IBYCTOPOHHEr0 yIPaBJIeHHsI pelleHusIMU B BujIe ''coObITHE-
>Bo3/elcTBUE->HUCNOTHEeHNe->yBeoMIeHue 00 wucnojHenun'. IlosicHeHue
OCHOBHBIX CJY:K0 IUIOCKOCTM YNpPaBJeHWs] M KPAaTKUil aHAIM3 HX 3a]ad4,
MOJAr0TOBKA U 000CHOBAHME HECKOJbKUX IPUMEPOB CUTHAJIbHBIX COOOIIEHUIA.

[TnockocTe  ympaBieHus  (CHUTHaJIW3alUU) paJAMOCETH  COAEPKUT  BCE
HE0OXOUMbIe AJi 00CTYKUBAHUS TEPMUHAIOB CLIEHAPUU.

VYipaBiaeHue B PaguoOCEeTH OCYIIECTBISIETCS C IOMOLIBIO CUTIHAJIBHBIX
COOOIIEHUI, pacCMOTPUM ISl PEIICHUS KaKuX 3a7ad B MPOEKTUPYEMOM CeTH
UCIOJB3YIOTCA 3TH  COOOIIeHus. Bo-mnepBbIX, COOOLIEHUS CUTHAIW3ALUU
UCIIOJIB3YIOTCS I yBEAOMJIEHHS TEPMHUHAIOB O BBIJEICHHBIX pecypcax u
oOecrieuenusi ux uHpopmanuen o cetu. Bo-BTOpbIX, Uil pean3auuu OTYETOB O
npu€éMe U BBIIOJIHEHUM KOMAaHJl TEpMUHAIAMM, a TaKXKe A YBEIOMIIEHUS 00
omunbOkax. B-Tperbux, ciayxeOHble cOOOMIEHUSI HEOOXOAUMBI ISl (POPMUPOBAHUS
3arpocoB TesneMeTpun Ha T/ Ay 00cayKuBaeMbIX €10 TEPMUHAJIOB.

JIByCTOpOHHEE YIIpaBJICHUE PEIICHUSMU PACCMOTPUM Ha MPUMEPE CIyHKObl
KOHTPOJISI KaueCTBa aKTUBHOTO coeiMHeHMs1. Bo Bpems coenunenust 00bekToB (I1Y,
T, T) mMoxeT NmpoW30NTH yXyJIIICHHE CBs3M, Hampumep, Ha IIY mepecraner
IIPUXOJIUTh YBEAOMIICHUE O 3aBEPLICHUN OIPEAEIEHHON KOMAH/IBI.

Takum o00pa3oM MBI TPUXOAUM K UAEH JBYXCTOPOHHETO YIPABJICHHUS
pEIICHUSIMU, B KOTOPOM:

1)  coOsite —310 tpueM TJI coobmenus ot 1IC , ¢ KOMaHIOM yIIpaBIeHUs
OCBEIIIEHUEM JJIs1 KOHKpeTHOTO T .

2)  BosgaeiicTBue -peTpancisnus 3toro coobiienus T nyxxaomy T .

3) Hcnonnenne —pueM u BelnloiHEHKE T KOMaH[ .

4)  VYBenomicHHe 00 HMCIOJHCHHS SBJISICTCS IMOATBEPXKIACHUE TEPMHHAIOM
MIPUEM U BBITIOJTHEHUE KOMAH/IbI.

CrnenoBaTelbHO, Ha JAHHOM YPOBHE HEOOX0IMMa CITy>k0a KOHTPOJISI KaueCcTBa
coeauHeHus. /anHas ciryk0a JaeT BO3MOXKHOCTh YBEJIMYEHUSI MOLITHOCTH CUTHAJA,
T.€. MOCTE YXYJIIEHUs KauecTBa CBSI3U JAaHHOW CIy>k00i OyAeT MPUHAT APyrou
npoduiib CETEBOr0 MPOTOKOJIAa. Eciu ke MOIIHOCTh YBEJIWYUTh HENb3sl, MO0 ee
YBEIUYCHHE HE TPUBENIO K YJIYUIICHUIO KayecTBa CBS3M, CIIyk0a OyJeT HCKaTh
JPyTUE BapUAHTHI TOBBIIICHUS KAYECTBA COCIUHEHUS.

Taxke HeoOxoauma ciy0a YCTaHOBJICHUSI COCIMHEHUS MEXIY CETEBBIMU
O0OBEeKTaMH W OpTaHU3AIUU CIIYKEOHBIX COOOIICHWH O BBIJICICHUU PECYPCOB,
3arpoca yciyr u T.1.
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Takum 006pa3om, HEOOXOAUMBIE CITY>KOBI:

1) cnyx0a yCTaHOBJICHUS U KOHTPOJIS COCAMHEHUS — OTBEYACT 32 YCTAHOBJICHUEC
coenunenus mexay T/ m T, BeleneHue pecypcoB; 00ecrnedruBaeT KOHTPOJIb
Ka4yeCcTBa COCAMHCHUSI.

2) Ciyx0a KOHTPOJS JaHHBIX TEJIEMETPHH HYXKHA JUIsI TOTO, YTOOBI MPOBEPATH
COOTBETCTBYIOT JIM JAaHHBIC TEIEMETPUHM W3 TOYKH JOCTYINa OMNPEICICHHBIM
HOpMaM (TemriepaTypa B MOMEIICHUH MOBBIIICHA/TTIOHIKEHA WM HE paboTaer,
TO 3Ta CIIy’>K0a OIpeIeIIsIeT 3TO)

2.2.Pa3paboTka umepapxuuyecKoil MOJeJH PAAHMOCETH - KAK TPAHCIOPTHOM
mwiarpopmsl  goctaBku HHpopManumoHHbix (m.1.1-14) wm  ciaykeOHBIX
cooOmenunid (m.2.1). BoigesieHHe OTHAeJbHON TPAHCIOPTHO CeTHM B COCTaBe
PaANoCceTH, AHAIU3 KJIKYEBbIX CJI0€B M 3BeHbeB Mo/1eJH (pusndeckne pecypcesbl
-  KaHaAJI mepeJavdM  JAaHHBIX -  CJIYXKObl  YINPABJIECHHUA  CEAHCOM
COoeJIMHEeHMsI/CLIeHAPUSIMU B3aMMO/IeCTBUSA).

PazpaboTky uepapXu4ecKod MOJEIW  PaJUOCETH  OCYIIECTBUM B
COOTBETCTBUHM ¢ pekoMeHmarusamu moxaeian Open System Interconnection (OSI).
Mopnenb onpenenser pa3iIuyHble YPOBHU B3aMMOJIEUCTBHS, P 3TOM Ha KaXKJIOM
YPOBHE BBINIOJIHSIOTCS OINpPEACICHHbIE (PYHKUHUU. PaccMOTpUM HepapXUYECKYyIO
MOJENIb PAAUOCETH, KOTOpPask COCTOMT M3 ABYX ypoBHell moxenu OSI — 3t0
kaHabHbIH (L2) u pusmueckuii (L1) yposau (puc.9). Ha L2 ypoBHe BbiiesiroTcs 2
IUIOCKOCTU:  TUIOCKOCTh  YIIpaBJ€HUS, B  KOTOPOM  OTpa)KeHbl  CIIYKOBI,
OCYIIECTBIISIFOIIME OpraHn3anuio coequHenus Mexay T/ u T u miockocTs TaHHBIX,
B KOTOpOM opraHuzyeTcst kaHai nepenauu L2-coobmenuit mexay T u T.

Ipwon/neposs-a | --{ Npwesw/nepedasa
g pagmre 0

PAEROCHNEGNCHE (¥ b emiecord
—TT
PAAME A Ty |
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Puc.9 Uepapxuueckas MoAeb paIiOCETH

Kananeubiii ypoBens (L2) - npenHasHaueH Jjisi OpraHU3alluyd JIOTHYECKUX
COCIMHEHUN, OH HCHOJIb3YETCA C LENbI0 HAAEKHON MOCTaBKU CHUTHAJBHBIX M
HH(POPMAITMOHHBIX COOOIIICHHIN MeX Iy 00beKkTamMu ceTu. B pazpabaTeiBaeMol ceTu
Ha JaHHBII ypOBEHb OyAyT NOCTyNaTh KOMAaHJIbl YIPABICHUS U JIaHHbIC
tenemerpun. IlosTomy Ha HEM OyaeT pacmoyiokeHO 2 CayXObl: ciyx0a
YCTaHOBJICHUSI PECYpCaMU U KOHTPOJIA JaHHBIX TeieMmeTpuu. Takum oOpa3zoM, Ha
ATOM YPOBHE OpraHuU3yeTcsi 0OMeH cooO0IeHusIMH curHanu3anuu mexay T u T, ¢
MOMOIIIBI0O KOTOPBIX BBIMIOJTHSIOTCS Pa3jUYHbIE CIICHAPUM B3aUMOJCUCTBUS, T.€.
peanu3yeTcsl COTJIaCOBAaHHOE BBIMIOJIHEHUE PA3HOOOpPA3HBIX IPaBUJI MPOBEICHUS
ceanca cBsi3u. Bee chopmupoBannsie Ha L2 ypoBHE makeTsl oTmpaBisitoTest Ha L1
YPOBEHB.

Ousnueckuii ypoBeHb (L1) — oTBedaeT 3a ycTaHOBICHHE (PHU3UIECKHUX
COCIMHEHUN, NpeAHa3HAUYCeH ISl MPEJOCTaBICHUE HEOOXOIUMBIX (PU3HMUYECKUX
pecypcoB JUIsl JOCTaBKH COOOIIECHUN KaHAJIbHOTO YPOBHS W Iepelayd Pajauo
CUMBOJIOB TI0 paJUOKaHATy MEXKJY CETEeBbIMM OOBEKTaMH, Ha STOM YPOBHE
OpPraHU3yITCS U MOAJCPKUBAIOTCS B pab0OTOCIIOCOOHOM COCTOSHUM (DU3UYECKHUE
KaHaJIbl.

2.3. TlosicHeHHe NPaBWJI HWAEHTU(PUKANMU YCTAHOBJEHHBIX COeIHHEHMIl
(ceccmii), cooOIeHUId, Mpoueayp/cay:x0 00padoTKN CUTHAJIBHBIX COOOIIeHUM
(3dagayu B m.2.1), a TaKkke ceTreBbIX 00bEKTOB (OpraHu3alusl AJPECHOrO
MPOCTPAHCTBA PAIMOCETH).

IlosicHenue mNpaBWJI WIEHTH(PUKANNU YCTAHOBJIEHHBIX COeIMHEHUMH
(ceccuii):

Tak kak B pa3pabaTeiBacMOW CEeTH Kaxaas To4yka JOCTyma Oyner
00CITy>KUBaTh HEKOTOPOE KOJIMYECTBO TEPMUHAJIOB, TO B KAUECTBE UeHTU(UKATOpA
aKTUBHOTO COCIMHEHUs Oy/eT BBICTYINATh UAECHTU(UKATOP TEPMUHANIA, C KOTOPHIM
BeNETCA CeaHC CBsI3U. OTOT UAeHTU(UKATOp OyJIeT yKas3blBaThCsl B
COOTBETCTBYIOIIEM II0JIE COOOIICHHH, MepeqaBaeMblX MO KaHalIy CBSI3U, IOCIE
BBIZICJICHUST TOYKOM JocTyma (usumdyeckoro pecypca s mnepenauu. CBou
UJCHTU(PUKATOPHI HEOOXOMWMBI 1T KOMaH[ yIPABJICHUS, HCIOJIB3yEMBIX B
pallOCeTH.

IMosicHenne npaBui HISHTUPUKALIMH COOOUICHUH, NpPOoOUeAYP/CayKO
00padOTKH CUTHAJIBHBIX COOOIICHUA:

B coobmenusix, nepenaBaembix Mexay Tl u T ectb none (¢iar), B koTopom
yKa3bIBAETCs TUII COOOIIEHUS: ClTy>)KeOHOe 1 cooOlieHne Tpaduka, o003HadaeTcs
onHuM OutoM (ecnu cimyxebnoe — 0, ecnmu tpaduka — 1). Ecam cooOmienue
ciry’)ke0HOe, TO TaKke HeOOXOAUMO I0JIe, B KOTOpOM OyZleT yKa3bIBaThCs CIIyk0a,
KOTOPOI 3TO COOOIIIEHUE MPEAHA3HAUEHO, T.K. B pa3padbaTbiBaeMoOil ceTu 2 Ci1yXObl,
TO B pacCMaTpUBAaEMOM TOJIE MOXKHO YKa3bIBaTh UACHTU(PUKATOP CIY>KObI — 2 OuTa.
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IHosicHeHne MpaBWJI MICHTH(PUKALMHU CeTEeBbIX 00bEKTOB (OpraHu3anus
aJpeCHOro0 MPOCTPAHCTBA PAIMOCETH):

Y Bcex OOBEKTOB CETH €CThb CBOM HACHTU(UKATOPHI, MOHITHBIC
MOJIH30BATENI0 U OTPaKEHHBIE B MPUIIOKEHUN (MMEHA), U TIOHSATHBIE CeTH (aapeca
L2), xoTtopeie coOpaHbl B JKypHaJe HJICHTU(PUKAIUOHHBIX HOMEPOB Ha
HEHTPaJbHOM cepBepe. DTOT JKypHaj MpeACTaBisieT U3 ceds Tabnuiy, Tae
MIPOIMMCAHO COOTBETCTBUE UMEH aJipecaM. ITO HYKHO 17151 TOT0, 4T00sI [[C monnmait
10 UMEHHU, it Kakoro T moJib30BaTelib BRIOpa KOMaHAy, HO IIPU 3TOM MepeaBal
ATy KOMaHAy HykHOoMYy T yepe3 coorBeTcTBytouryo TJI ¢ momomipio L2-anpeca,
MOHSATHOIO TOYKE I0CTyIa. B cBOIO ouepep Ha TOUKax 10CTyIla HMEIOTCS Ky pPHaIbI
c uaeHTudukaTopaMu (agpecamu) TEPMHHAIOB, KOTOPhIE HAXOISATCS B 30HE HUX
00CITyKUBaHUSI.

Takum o6paszoM, mpu nepegade coobmenuit or T/ xk T Heobxomumo
yKa3bIBaTh ajpec noirydaress T, a B 0OpaTHOM HamlpaBJIEHUH 3TOrO HE TpeOyeTcs.
B IIIBC aapec nosrydaresns cOOOUIEHUS HE YKa3bIBA€TCA.

B xauectBe wuaeHTH(UKATOpa CETEBOr0 OOBEKTA BBICTYNAET YHUCIO —

CEepHUIHBIA HOMEp, KOTOPbIN MPUCBAUBAETCS OOBEKTY Ha MPOU3BOJACTBE, IOITOMY
pasMep 1oJis, OTBOAUMOro B coobmieHun s MJI, 3aBucuT OT pasmepa 3TOro
HoMepa. B pazpabarbiBaemoii cetu juist osist aapeca T/l unu T 6ynem otBoauth 16
our.
2.4. ®opMupoOBaHUe JUATPAMM COCTOSIHUI ceTeBbIX 00beKTOB (BbIAeJEHHBIX
y3JI0B, TEPMHHAJIOB) C Y4eTOM Mep IO 00ecleYeHUI0 3HeprocodepekeHusl.
BrolaesieHrne AKTHBHOTO ¥ TACCMBHOIO COCTOSIHUI TEPMHUHAJIOB U AaHAJIN3 33124
(pe’xknMoB) ceTeBbIX 00BEKTOB, BLINMOJHAEMbIX B 3TUX COCTOSTHHUSX.

PaccMoTpuM quarpaMMmy COCTOSIHMM TOYKH JOCTyNa B pa3pabaTblBA€MOW CETH
(puc.10). Pexxum sHEprocOepeKeHHs Mbl MOYKEM HE paCCMAaTPUBATHCS , TIOTOMY YTO
TJI muTaroTca OT MOCTOSSHHOTO MCTOYHMKA , YTO JAET BO3MOXHOCTh IPEeHEOpeUb
HHEProcOepekeHneM B TaHHOM paccMOTpeHuH .CyIecTBYIOT 2 THIIA paOOThI TOYKU
JOCTyTa : MaCCUBHOE M aKTUBHOE . PaccMoTpum kaxxnoe u3 Hux. B maccuBHOM:
TOYKa JOCTyMa IMOcje mojavyu nutanusi coBepiiaet otnpasieHrne BCCH, 4toOs
0003HaYuThH ce0s B CETH , Jlajiee MPOUCXOIUT nepenada uHpopmanuu o cetu T u
CUHXPOHM3ALINS ,a 3aTEM MEPEXOIUT B PEKUM Okujanus. [Ipu Takom cocTosHUN
MBI MOXEM CKa3aTb, 4TO TJ[ n1ub0 MOXET MpUHUMATh KOMaHIbl YNPABJICHUS U
nepenaBath ux T, TuOO MpPUHMMAET 3ampOC JAHHBIX TEJIEMETPUH M OTIPABISET
HY’KHbIE JaHHbIC U3 Oydepa neHTpaibHoMy cepBepy. [Ipu ycrentHoM BINOTHEHUH
T/l mepexoIuT B peKUM OKHUJIAHUA. B akTMBHOM: TOYKa AOCTYyNa MEPEXOJNUT B TOT
MOMEHT , Korja moctynaer coobmenue ot LIC wnm xe mpu HEoOXOAMMOCTH
OTNPABKU 3ampoca JaHHBIX TEJIEMETPUH BceM oOciyxuBawomuM T , koTopoe
npoucxoaut Kaxnayro 1 cekyHay .Ilpm takom coctossHum T/l mpu momydeHUn
JAHHBIX TesjeMeTpun Ha T ¢ MOMONIbIO CIIyX O KOHTPOJIA JaHHBIX TEJIeMETPUU
MIPOMCXOAUT MPOBEPKA JAHHBIX , €CIIM K€ BCE XOpOWIO , TO 3TU JAHHBIC
HaIpaBJISIIOTCS Ha XpaHeHue B Oydep u , Takum oopazoM T/l repexoauT B pexum
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oxkumanus . Eciu ke Mbl OyjemM HaOMoJaTh OTKJIOHEHHWE OT HOPM ,TO IPHUICT
curHainbHoe cooOmeHne [[C o0 OTKIOHEHMM W TakKuM 00pa3oM 3amyCTHThCS
HYXHBIN clieHapuil B3aumonaecTBus ¢ T(HOHM3UTH MOIIHOCTH). 3arem TJ|
MIEPEXOJIUT B PEKUM OXKUJIaHHMS.

Hevzanio
Onpoc

el

/ ( Ompasxa BCCH)

. Venemo

Peans ORITAHMA

TaccHEROE COCTORNHE

Kosumeg Coobmenmye ar [1C AKTHEHOC COCTORKEIE

YpaaicHHx
Sanpoc
~ A
TEIEMETII

Ompasks
TTPOCa
_resemerpsoy T

Jlaztrnae renesserpine e T

~ Tlepesins

Mepeaasia
ANIDEEX 151
omspeTIoNy p
- Oyhepa

oMY pe— - c
~Tipoeepis JAHMM Ha

COOTRETCTREE
wopnaa

Ecte oTesomemmy o1 nopuay Hed s popsae

" Mepeawes aumenis 4 .
XpascEne

N AR B Gyvdepe

cooSarmts o5 STEIINEIN
s LC m ssmyex cmsapn

[T TR |

Puc. 10 JImarpamma coCTOSITHUM TOYKH JOCTYTIA.

PaccmoTpum nuarpammy coctossHuil TepmuHana (puc.1ll). Taxxke kaxk T/I
TEPMUHAT TUTACTCS OT IMOCTOSHHOTO HCTOYHHMKA, TaKUM OOpa3oM MbI MOXKEM
CKazaTh, YTO PEXKHUM dHEpProcOepekeHust Mbl He OyieM mpeaycMarpuBath. B padote
TEpMUHAIa Mbl MOXXEM BBIJEIUTh 2 COCTOSHUS: IACCMBHOE M aKTHUBHOE.
Paccmorpum ux. B maccuBHoMm: B Havasie paboThl T Haumnaet nouck BCCH. Ilpu
HaXO0XJICHUU OH cUHXpoHu3upyercs ¢ T/l u HaxoguTcs B peXUMeE OXHUAAHUS J10
nepBoro cooOmieHus. B akTuBHOM: MokeM OBIT 2 ciydas, jqubo korma Ha T
noctymnaer coobmenue ot T/I, KoTopoe sIBIsIeTCS KOMaHAOW YNPABIECHUS U TaKUM
00pa3oM MEepPEeXOAUT B PEKUM OKUIAHUS, JTUOO0 MPOUCXOAUT 3aMpPOC TEIEMETPUH,
npu kotopoM T oTrpasnser nanHbie TeneMerpun Ha T/I, mocie yero nepexoaur B
PEXKUM OXKUJAHUS.
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o —————
o MNowuck ceTn

e ——

OSsapymens

HERLMNO CoTe

Pervcrpauua B
cetn

N e——

WY e TM Nepenaya oTvyeTa
Pemum 0 BHINONHEHHUM W

OMUAIHUA A3HHBIX
. TENeMETPUK

Puc. 11 /InarpamMmma cOCTOSIHUN TEpMHUHAJIA

2.5. IIpopaboTka KJII0OYeBbIX CHEHAPUEB B3aMMOJAEHCTBUSA O0HEKTOB CETH:
o0Hapy:KeHUe/UIEHTU(PUKALUA CeTH, PerucTrpauus/mpuBaA3Ka K CeTH,
peasu3alnus ceaHca NMPeAOCTABJICHUS YCJYyru U T.n.. Pazpadorka cuenapus,
BBINOJIHSIIONIET0 ONEPATHUBHOE pearupoBaHUEe HA W3MeHeHHe KadecTBa
coeuHeHHs (KaK OyJeT OLeHUBATHCH Ka4eCTBO COeIUHECHUS, KAK YIPaBJIATh
CBOIICTBAMH AKTHBHOIO0 COeJUHEHHSA ceTeBbIX 00beKkTOB?). IloaroroBka
CBOJAHOW TA0JUIbI CHUTHAJBHBIX COOOIIEHMH (HA3BaHME M HAa3HA4YeHUeE)
NpopadoOTAHHBIX CLIEHAPHUEB.

PaccmoTpuM KITHO4EBO# clieHapuii B3aUMOICHCTBHS 00BeKTOB ceTH (puc.12).

A

T T2
Otnpaska BCCH —
daHHsie TM
MNepegaya KY
OTyeT o npueme
Otyer 0 npueme

Puc. 12 Cuenapuit B3aumopericteust Tl u T.

C noMouipio ciry>k0bl YCTAHOBJICHUSI M KOHTPOJISI COEAMHEHUS] OpTraHU3yeTCs
coequnenne mexay T/ u T. [Tocne ornpaBku BCCH Toukoit noctyma, coodiieHue
BCCH o6napy»xwuaet T u cunxponusupyercs ¢ TJ[. I[locie sToro opranusyercs
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obmeHn nmanHeiMH Mexay T um T/, mpu 3TOM paccMarpuBaeMoM CiTy»KO0i
YCTAaHOBJICHUSI M KOHTPOJIA COEAMHEHUS BBIIEISIOTCS PEeCcypehl i Tepeaaydu
JAHHBIX U IPOU3BOJIUTCS OIIEHKA KaUeCTBA CBSI3U M yCTPaHEHHE MPOOIIeM U OITMO0K
B CJIy4ae UX BO3HUKHOBEHHS.

[Ipu 3TOM, T.K. 3alIPOC JAHHBIX OT TEPMUHAIOB MPOUCXOAUT MEPUOTUIECKHU —
9Ta YacTh CLIEHAPUSl B3aUMOJICHCTBUS SIBISIETCS CHHXPOHHOMW, a JJII KOMaHIHOTO
uHTep(deiica crieHapuil IBISETCSI ACUHHXPOHHBIM.

Pa3pabatbeiBaTh clieHapui, BBHITIOJHSIONINI ONEpaTUBHOE pearupoBaHKUE Ha
U3MEHEHHE KayecTBa COCIMHEHUS HET HEe0OXOIUMOCTH, T.K. 00BEMBI Tpaduka B
pazpabarbiBaeMoOil ceTr HeOobIHe U Tpoduis padboTel OyaeT Beero 1.

Bropas cnyx0a, ucnosib3yeMas B pa3padaTbiBaeMON paloCeTH — CIyk0a
KOHTPOJISL JTAaHHBIX TEJIEMETPUH. DTa CIyk0a HAauYMHAET CBOIO paboTy Ha JTare,
korjaa Tl Heo0X0 MO MPOU3BECTH MEPUOAUUECKUI 3aIIPOC JaHHBIX TEIEMETPHUU C
T. E€ 3amaueii sBnsieTCs MpOBEPKa JaHHBIX C JATYUKOB HA COOTBETCTBHE HOPMaM U
B CIydyae HECOOTBETCTBUS OTIpaBKa NPEIyNpexaaolero cooOueHus oo
OTKJIOHCHHH Ha IICHTPATbHBIN CEpBEP U 3aIyCK COOTBETCTBYIOIIETO CIICHAPHSI.

Takum o6pazom, chopMUpyeM CBOJHYIO TaOJUILy CUTHAJIBHBIX COOOIIEHUN
popabOTaHHBIX CIIEHAPHEB.

Tadanna 1.
Ha3Banmue coo0menusi/nHasHauenne | Cayx0a, popmMupyromas coodoieHme
HIBC Cny>x0bl YCTaHOBJICHUSI U KOHTPOJISI COCIMHEHUSI
Omnpoc Cny>x0a KOHTPOJISl JaHHBIX TEIEMETPUU
Otuer o npueme Crny>x0a yCTaHOBJICHUSI U KOHTPOJIS COSAMHEHUS

3. PazpaboTka kaHajga nepexaum 1aHHbIx (L.2)

3.1. IlosicHeHMe WMJA€H OAMHOYHBLIX M MHOKECTBEHHbIX JIOTHYECKHX
coequHeHnid L2 ypoBHsi: Ha3HaYeHUHe, OCHOBAHHMEe /ISl YCTAHOBJICHUS,
KOHTPOJIb (PYHKUMOHUPOBAHMS, 3aBepuieHUsi coequHeHus:. OOOCHOBAHHBIN
aHAJIU3 He0OXOAUMBIX ISl (PYHKUMOHUPOBAHUSA PAMOCETH KJII0YEBbIX BH/I0B
KaHAJbHBIX pecypcoB (He MeHee IBYyX).

B xome oOcyxneHuss mpeapiaylied 4yacTd paldoThl, KaHAJIBHBIM YpPOBEHb
MpeIHa3HA4YeH JIJIsi OpraHu3ally JIOTUUECKUX coeAnHeHuil. B paspabarbiBaemoit
CeTM TIJaBHOM 3adadyeil L2 ypoBHS SBISE€TCS YCTAHOBJIEHUE JIOTHYECKOTO
coequnenuss mexay T m TJ[. OcHOBaHMEM [JI1 TaKOTO COCAWHEHUS SIBISCTCS
HEO0OXOIMMOCTh TIepeIaun JaHHBIX (KOMaH] yIPaBJICHUS], TAHHBIX OT JTaTYUKOB U
cinyxeOHbix coobmenui) mexay TJ[ m T. KourposeM QyHKIMOHUPOBAHUS
paccMaTpUBAEMOTO JIOTHYECKOTO COSTMHEHUS OyIeT 3aHUMAaThCsl PACCMOTPEHHAS B
4acTh 2 KypcOBOWM palOThl Ciy>k0a YCTAaHOBJICHUSI U KOHTPOJIS COCIUHEHUSI.
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3aBepIlIeHUEM YCTAHOBJIEHHOTO COEIMHEHMsS] OyJeT SBIATbCS 3aBEpIICHUE
nepenayn naHubix mexay T u T.

JIns opraHu3anuu nepefavyd AaHHBIX B pa3padaThIBa€MOM CETH HEOOXOIUMO
MCIIOJIb30BaTh CIAEAYIOUIME JOTUUECKUE KaHAIbL:

1) mmpoxoBemarenpHbli  kaHanm ~ BCCH:  HeoOxommmo — mepenaBath
HIMPOKOBEIIATEIbHOE  COOOIICHHE, COJepKallee MapaMeTpbl CETH, BCEM
TEpMUHAJaM Il YCTAHOBJICHUSI COEIMHEHHUS, CIEA0BATEIbHO, HY’KHO BBIIEIINTH
JUIS 3TOTrO KaHaybHbIE pecypcsl — kaHain BCCH;

2) xanan ganabpix DCH: Tak kak TepMuHaIaM HE HY>KHO PETHCTPUPOBATHCS B CETH
(oHu 3HatoT oOcmykuBarouryro ux T[I), Torma 1jsi yCTaHOBJIEHUS COEAMHEHUS
0oOpaTHOTO KaHalla He HY>KHO U I0CTaTo4HO Tosibko kKaHaina BCCH, cnenoBarenbHo,
HE0OXOMMBbI KaHaJIbHBIE PECYypChl A nepeaaun Tpaduka — kanan DCH, koTopsiii
SBJISICTCS] IBYHANIPABJICHHBIM M TMPEAHA3HAYEH JUIsl MIepeiaun COOOIIEHUN MEXITy
THA n T. Takum 00pa3om, MO KaHalIy JAHHBIX B MPSAMOM HaIpaBiIeHUU OyayT
IIepeIaBaThCA: KOMaHAbl YIIPABIEHUS, 3aIIPOCHI JAHHBIX OT JATUYMKOB U Pa3JINYHOTO
poJia COOOIIEHUs] CUTHAIM3ALMK; B OOpaTHOM HampaBieHUH OyAyT IepelaBaThCs:
JaHHbIE OT JATYMKOB, a TAK)KE COOOILIEHUSI CUTHAIU3AIIH.

3.2. O6ocHOBaHHBIN aHAIM3 BUAOB Jorndeckux kaHajaoB (JIKC), ounenka
NPOU3BOAUTEILHOCTH CUTHAJbHBIX M HHpopmMamuonnbix JIKC B o00oux
HanpaBJieHUsAX (TpedyeMoe KOJIM4YeCTBO COOOIICHUI B eAUHUIY BPEeMEHH).

Paccmotpum nepeurciiennsie panee JIKC.

BCCH - mmpokoBemaTenpHBI KaHad MpeJHa3HaueH Ui [epeladu
IMPOKOBEIIATEILHOTO COOOIIEeHUsI ¢ o0meld nHpopMalein o ceTu, ¢ MOMOIIbIO
koToporo TJI o603HavaroT ceOsi B CETH, M ATOT KaHaJ MbITaeTcsa 0OHApy UTh T 1yist
ycTtaHoBlieHUs  coeauHeHus.  COOTBETCTBEHHO, OTOT  KaHAI  SIBJSIETCS
OJIHOHATIPABJICHHBIM U COOOIIEHUS MO0 HEMY OyIyT MepenaBaThCsi C HEKOTOPHIM
WHTEpBaJIOM BpemeHu, Torma i kaHama BCCH Oyaer mocTaTodHo
POU3BOAUTENLHOCTH 1coobmenue/Sc.

DCH - kanan nmaHHBIX CIYXKWT JUISl MEpeNadyd CUTHAJBHBIX COOOIICHUN H
coobmennii Tpapuka mexay T u T. B mpsMom HampaBieHUM TEpPenaroTCs
KOMaH/Ibl YIIPaBJIEHUS, 3aMpPOChl JAHHBIX, 3aMpOChl MOBTOPHOW mepenaun (Mpu
HeoOxoaumocT aktuBm3anmn ARQ) u cooOmmieHuss CUTHaIU3amuM 2-X CIIYXKO
IJIOCKOCTU YMPABJIEHUS KAaHAJIBHOTO YpOBHs. T.e. moilydaeM B CpeaHeM 5
coobmennit 1ist kaxknoro T B mpsiMoM HampasieHuu. B pa3pabarbiBaemoi cetu
onna T]| MoxxeT 00CIy)uTh 15 TEpMHUHAIIOB, a ITUKJI OIIPOCA MIOBTOPSIETCS KAXKIIbIC
5 cekyHa, Torma OyJeT JOCTaTOYHO MPOU3BOAUTEIBLHOCTH TMPUMEPHO 5
coobmenuit/0,1c. B oOpaTHOM  HampaBiI€HMH MOIYYHUM  TaKyl  XKe
MIPOU3BOIUTEIILHOCTb, T.K. Ha Kaxaoe coodmieHune ot T/l TepMuHam «oTBeUaeT.
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3.3. 3agauun caykObl mnepegauM JAHHBIX KAHAJBbHOIO YPOBHSI B BH/E
NOsICHEeHUs1 00pa0oTKH MHGPOPMAIMOHHBIX M CJIY:KeOHBIX c000ImeHuil Ha L2
YPOBHE: XapaKTePUCTHKA HHPOPMAITMOHHOTO Tpaduka, nocrynamuiero na L2
YPOBE€Hb, OLICHKAa He00XO0AMMOCTH ero G¢parMeHTauM M MOCJeAyoUIeH
HyMepaluu, MOosiCHEHHe CIOCO00B pa3jiejieHus COOOIeHUuil MO0 THUIaAM U HX
aapecanuu, odecrneveHue MeJOCTHOCTH COOOIEHUA 1 T.II.

Bropas 3amaua L2 ypoBHS - 3TO opraHuzainusi J0CTyna K (QU3HUECKOi cpene,
KOTOPYIO BBINIOJIHAET CIy’k0a Tepenauyd JaHHBIX. OJTa CiIyx0a OTBedaeT 3a
¢dbopmupoBaHKEe COOOIICHHMIA, X aPECHYIO TOCTaBKY U 00ECIIeYMBAET HAECKHOCTh
nepeaaym.

B paszpabateiBaemoii ceTn Ha ypoBeHb L2 mocTymaroT KOMaHJbl yIpaBlieHUS,
JaHHbIE OT JATUYMKOB U CiykeOHble cooOmieHust. CiyxeOHble COOOIICHNUSI UMEIOT
MaJeHbKHM O0BEM U TMOJHOCTHIO TMOMEIIAITC B MakeTsl L2  ypoBHs.
NupopmannoHHbli TpaduK COCTABISAIOT KOMAH/ Ikl yIIpaBIeHUs (epeaéTcsi HoMep
KOMaH[Ibl), 3HA4YeHHs] TOKazaTrened C JaT4ukoB, HHGPOpMAIMs O TOM
3aKpbITa/OTKPBITA JIBEPb, BKIIOUEH/BBIKIIOUEH CBET T.K. 00bEM 3TUX COOOLICHUN
TaK)xe HeOOJIbIION, To (pparmeHTanust He Tpedyerca. Takum oOpazoM, HyMepauus
0JI0KOB JTaHHBIX L2 ypoBHS B pa3pabaTbiBa€MOil CETH OTCYTCTBYET.

T.x. Ha KaHaIbHBIA YpPOBEHb TIOCTYIMAIOT KaK CIyXeOHble, TaK W
nH()OPMAITMOHHBIC COOOIICHHSI HEOOXOAMMO TPEIYCMOTPETh CIOCO0 pa3aeleHuUs
ATUX COOOIIeHUH 1Mo TUmam. JJjist 3Toro, Kak yrmoMrUHasaoch B 11.2.3, B Iepe1aBaeMbIX
mexay T u TJl cooOuienusix Oyaer BBeseHo noJje ((iar), B KOTOpOM YKa3bIBaeTCs
TN cooOmeHus (00o3HayaeTcss OJHUM OMTOM), €CIM cooOIIeHue ciyxeoHoe -0,
eciu Tpadguka — 1. Taxxke HEOOXOAMMO yUuecThb, yTO Ha L2 ypoBHE HaXOAUTCS JBE
CITY>KObI (CITy’k0a YCTAHOBJICHUSI M KOHTPOJISI COCAMHEHUS] U CIIy>k0a KOHTPOJIS
JAHHBIX C JIATYMKOB), 3HAYUT HEOOXOAMMO emi€¢ OJHO ToJie, B KOTOPOM OyneT
yKa3aHO, KaKo# Ci1y>k0e mpegHa3HaueHo JaHHOE COOOIICHHE.

T.K. Ha KaHAJIBHOM YpOBHE HEOOXOAMMO OOECHEeUYUTh HAA&KHYIO Nepenayy u
IIEJIOCTHOCTh JAHHBIX, TO HEOOXOJUMO HCIIOIh30BaTh MUKIMYECKUN U30BITOTHBIHN
koz (CRC). Ilone CRC mobarimsieTcs k 0y10ky coobmenus Ha L2 ypoBre. J[aHHBIN
KOJ TIO3BOJIsIeT yOemuTcsl B JOCTOBEPHOCTH IE€PEJaBaeMOro COOOIICHHS Ha
OCHOBAHUH KOHTPOJILHOW CYMMBI, KOTOPAasi pACCUNTHIBACTCS HA IPUEMHON CTOPOHE.
HaubGomnee pacnpocTpan€HHBIM sBIIsIETCS Hcofib3oBanue koga CRC-16.
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3.4. llosicnenue cTpykTrypbl L2 coodmenunii JIKC, anaau3 ux arpudyToB
(agpecHble/IIMpPOKOBEIIATEIbHbIC, YBEeJIOMHUTEIbHbIE WJIH  Tpedyromme
00513aTeJILHOT0 OTBEeTA/IU(PPOBAHMS, CIayKeOHOe/MH(POPMALIMOHHOE M T.IL.),
HAa3HAYeHHE M Pa3MEPHOCTH MoJiedl, OLEHKAa CKOPOCTH Iepexadyud OUTOB
coodmennii JIKC. OOocHOBaHMe TrapaHTHPOBAHHOW/HErapaHTHPOBAHHOM
JOCTABKHM YKa3aHHbIX BHIOB coo0meHnuil. Pesyabrarsl n.3.1-3.4 cBectu B
Tabauny (¢ ouenkou npoussoautesbHocTu JIKC).

1) Coobmennst kanana BCCH.

Paccmotpum coobuienust kanana BCCH (puc.13). OTu cooOuieHus siBAsSIOTCS
[IMPOKOBEIIATEIbHBIMY, CITY>)KEOHBIMU U HE TPEOYIOT OTBETA, TO €CTh SIBIISIFOTCS
yBeAOMUTENbHBIMU. OHU UMEIOT CTPYKTYPY, YKa3aHHYI0 Ha pucyHke 13. B
JaHHBIX COOOUICHUSIX COJAEPKUTCS UAEHTU(UKATOP TOUKH JOCTYyTa, M0JI€ JaHHBIX,
B KOTOpOM yKasbiBatoTcst Homepa kaHanoB BCCH cocennux T/I, u CRC, nsa
KOHTPOJIsI JOCTOBEPHOCTH MEPEIAUH.

4 bura 44 6uta 16 6ur
Hpentudurarop T4 AaHHble CRC
64 6uta

Puc. 13 Ctpykrypa coobmenuii kanaia BCCH

CrpykTypa mmpokosemarenasHoro coobmenus (BCCH):

- uneraTudguxarop T/;

-HadpopmanronHoe noie;

- nosie CRC - 11 KOHTPOJISL JOCTOBEPHOCTH NEPEAAYUH.

2) Coobmenns kanana DCH.

Kanan nepenaun nanubix DCH siBrisieTcs IByHaAINpaBiIe€HHBIM JIOTHYECKUM
KaHaJIOM, U CTPYKTypa ero cooomieHui nmpeacrasieHa Ha pucynke 14. CooOrieHus
JTAHHOT'O KaHaJja SIBJISIFOTCS aJIpeCHBIMU, KaK IMPaBUiIo, TPEOYIOT OTBETA, a TAKXKe
MOTYT OBITh KaK CIIyKEOHBIMU, TaK U UH(POpMALIMOHHBIMU. B co001IeHHsIX
JTAHHOT'O KaHajia MPUCYTCTBYIOT CJIEAYIOIINE MOJIS:

- moJe ¢ara P, koTropoe yka3bIBaeT Ha TUIT IEPEIABAEMOr0 COOOILIECHHUS, €CTTU
1- cooOmenue Tpaduka, ecnu 0 — ciyxedHOE COOOIIEHNE.

- Ilone agpecara, B KOTOPOM yKa3bIBAaeTCsI KOMY IMPUHAIJICKHUT JaHHOE
cooO11eHue;

- [lone ormpaBurens;

- [Tosie NP, B kOTOpOM yKa3bIBaeTCsi HOMEp NepeiaBaeMoro pparMeHTa
coobmenusi. KonmuuectBo parMeHTOB COOOIICHUSI YKa3bIBAETCS B TOJIE IaHHBIX,
IpU nepeaye neporo pparmeHTa.
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- [lose naHHBIC, B KOTOPOM MOTYT COJIEPKAThCs KaK COOOIICHHSI OT JaTYHKOB,
TaK M CITy>KEOHbIC COOOIICHHMS JIJISl PA3IMYHBIX CITYKO yIIpaBICHHS
(curHamu3aum).

[Tone CRC He00X0IMMO JJII KOHTPOJIS IOCTOBEPHOCTH TIEPEIaBaCMbIX
COOOIIECHHH.

16ur 46ura 6 bur 56ur 36mura  2056ur 16 6ur
P Npentudurarop Waentudurarop NP Tun [aHHble CRC
A T cnyx6bi
240 6ur

Puc. 14 Ctpykrypa coobmenuii kanaia DCH.

Ceném B TaOIUILy pe3yIbTaThl.

Taoauna 2.
Tun KaHana HaumeHoBaHue HanpasneHHoctb @ [lponyckHan
cnocobHocTb
BCCH LWnpoKoBeLLaTeNnbHbIN Downlink 10%
KaHan
DCH KaHan gaHHbIX DL/UL 90%

3.5. IlpopaGoTrka cueHapusi (IPOTOKOJIa) TapaAaHTHPOBAHHOW JOCTABKHM
coo0meHni oaHoro u3 Kiw4eBbix JIKC B BUIe MOBTOPHOH NepeIayu HEBEPHO
npuHATOro coodmenus (ARQ).

["apanTHpoBaHHass JOCTaBKa COOOIIEHUH OOecreunBaeTcsi HMHCTPYMEHTOM
aBTOMaTU4eCKOro 3ampoca noBTopHOMl mnepegaun (ARQ). On obecneunBaer
BO3MO>KHOCTb KOHTPOJISI IPUHSATHIX COOOILIEHUH.

PaccMmoTpum crieHapuii rapaHTUPOBAHHOM JOCTaBKU cooOrieHunit kanaaa DCH.

1) va T or T mpuxomuT cooOlleHHe ¢ JAaHHBIMA OT JATYMKOB, B COCTaBe
coobmenust mnepenaéress CRC, KOTOpbI MO3BOJIIET MPOBEPUTH IIEIOCTHOCTH
COOOIICHHS,

2) coobmienue o koay CRC mpoepsieTcs Ha HaJM4ue OUIMOOK C MOMOIIBIO
CIIy>kKObl YCTAaHOBJICHUS] M KOHTPOJISI COSIUHEHMS,

3) ecnu OKa3bIBAaeTCs, YTO COOOIIEHHE MPHUILIO C OIMIMOKON, TO ¢ MOMOIIBIO
uHctpymenta ARQ ynomsiHyTast cimyk0a otmnpaisger Ha T 3ampoc MOBTOpPHOU
nepeaadn CooOIIeHUS.
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4) T moJsiy4yaeT 3ampoc MOBTOpHOM mepenauu. T.K. B pa3pabarbiBaeMOil CETH
cooOIIIeHUs] He (PparMeHTUPYIOTCS, TO MMOBTOPHO OyIET MepeaaHo BCE COOOIeHNE
HETUKOM.

AnaniornyHo pabotaer MexaHusM ARQ u B oOparHOM HampapieHUu (TIpH
nepeaade KOMaHJ yOpaBJICHHs), W TOcie ycremHoro mpuéma T oTmpasiser
coOo0IIeHHEe ¢ OTYETOM O MPUEME U BBHIMOJHEHUH KOMAaHbl, TaKUM OOpa3oM
oOecrieuynBaeTCs rapaHTHPOBAHHAS TOCTABKA U BBHITIOJIHEHUE KOMAaH]T yIIPABJICHHUS.

3.6. OO0GocHOBaHHBIIi BBIOOP AJNrOpUTMa [JOCTYNAa K KAHAJbHBIM
(pu3uyeckum) pecypcaM, NOsICHEHHe CTPYKTYpPbl (U3NYECKHX pPecypcoB.
Onucanue cTpaTreruu IJIAHUPOBAHUS paclpele/ieHUs] KAHAJIbHBIX PeCypcoB.
AHaJIM3 MpelIaraeMoro ajJaropuTMa JoCcTyna K pecypcaM Ha mpeaMer
BO3HNKHOBEHHMS] KOJUIM3HI M TOSICHEHHE pelleHHs M0 HMX YCTPAHEHHIO.
PopmupoBaHue NpaBuiia pacnpeneaeHust pusndeckux pecypcos mexay JIKC
(n.3.1,3.4).

B kauectBe anroputMa JI0CTyna K KaHaJIbHBIM ((PU3MUECKHM) pecypcaM B
pa3pabaThiBa€MON CETH HCIOIB3YETCS aITOPUTM MHOXKECTBEHHOTO JIOCTYyIMa C
BPEMEHHBIM pa3zeicHueM. B COOTBETCTBHE C 3TUM AJITOPUTMOM B OMNPEICIEHHbBIC
MOMEHTBI BpEMEHHU TEPMHUHAJ 00JaJaeT MOJHBIM JIOCTYNIOM K (hU3UYECKOU cpene,
MIOATOMY KOJUIU3UU OTCYTCTBYIOT.

Takum oOpa3zom, I KaxAOro JIOTMYECKOro KaHaja OyJeT BbIJENICH
onpenenéHHbId MpoMexyTok BpeMmenu. CHavana no kanamy BCCH nepenaércs
[IBC nns Bcex TepMHHANIOB, MOoToM Mo kaHamam DCH (konnuecTBO KaHalIOB
COOTBETCTBYET KosmuecTBY T, oOcmyxxkuBaembix omHoil TJl) mpoucxoauT ompoc
TEPMHUHAJIOB U Nepejlaya KOMaH ynpaBiieHus (IpU HEOOXOAUMOCTH IPOBOAUTCS
nporenypa ARQ). [Tociie mpoxokaeHus OTHOTO ITUKJIA MPOIEAypa TOBTOPSIETCS.
Ha pucynke: 3] — 3anpoc nanssix, JI/I- manneie oT matuukoB, KY — xomanaa
yrpasienus, Oll —otuér o npuéme.

BLCH DCHL DCHND BCCH LEHN
t
n .
Ay iy wae | 3AY
; Ky

AL T1 o Tin T1

Tl ) ) t
pan! on an, on
Tn t
pan Al

t

Puc. 15 Bpemennas nuarpamma pacnpeaeneHus: Gu3niecKux pecypcoB MEKIY
JIKC
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3.7. IlpopaGoTka OCHOBHBIX HH(}OPMAINMOHHBLIX 00beKTOB L2 ypoBH#A
(ynpasJjieHHe ONIepATUBHBIMHU CBEJACHUSIMH).

PaccMoTpruM OCTOSIHHBIE M OTIEPATUBHBIE CBEJICHUS, UCIIOIb3YEMbIE€ B PAJIUOCETHU:
1) MHbopManmoHHBIH 00BEKT CIyKObl KOHTPOJIA KayecTBa Mepeaadu TaHHBIX
"[TapameTpsl coenMHEHUA" - MPEACTaBIsAET COOOH >KypHas, OTpaKarolIui
uH(MOpPMAIUIO O PaIMOM3MEPEHUN COCAMHEHHS, B KOTOpoM Xpausarcs ID
TEPMUHAJIOB U YypOBEHb CHUTHaJa OT HHUX, OTU JaHHbIE TOCTOSHHO
OOHOBJISIFOTCS.

2) UndopMalnnoHHBIA 3JEMEHT CETH HCIOJNB3yeTCs CiIyk00i  oOmiei
uHpopmaiuu o cetu A popmuposanusi coodbmennit BCCH: mapamerpsl
JIOCTYIIa K CETH, MAKCHUMAaJbHbIA U MUHUMAJIbHBIA PA3PEIICHHBIA YPOBHHU
CUTHAJIOB.

3) XKypHan akTuBHBIX T Ha OCHOBaHWM JAHHBIX, ITOJYYCHHBIX IO 3aMPOCy OT
TEPMUHAJIOB.

4) NH(DOpMAIIMOHHBIA IJIEMEHT CETH, B KOTOPOM YKa3bIBAETCS COOTBETCTBHE
Ka)XJI0r0 TepMHUHAIa KOHKPETHOMY KaJpy ompoca.

4. Pazpadborka dusndeckoro vpoBHA (L1). Peaamsanus
He00X0ANMMBbIX VPOBHIO 1.2 hu3snyecKux pecypcos.

4.1. OOocHOBaHHE XapaKTEPUCTHK TpeOyeMbIX (HU3HYECKHX PecypcoB
(mponmyckHasi  CHOCOOHOCTb, HANpaBJeHMe W  Ka4eCTBO  JOCTABKH,
pa3nensieMoCcTh pecypca).

B pa3pabaTeiBaeMOl CETH TEPMUHAIIBI OMPAIINBAIOTCA TOUYKOW TOCTYIA KaXIble
5 CeKyHJ Mo ouepenu, clienoBaresibHO, ofuH T oOciykuBaercs makcumyMm 0,1
CEKYHJIBI TIPX 3TOM, KaK TOBOPUJIOCH paHee, B KaKJI0M HaIlpaBJICHUH TiepeaaéTcs B
cpenHem 5 coobmenuii. Coobmenus L2 ypoBus coctosat u3 240 O6ut, TOraa MOXHO

BBIYUCIUTh HEOOXOJMMYIO CKOPOCTh JJIA TMepeladyd dTUX  COOOIICHUI:
240*12/0,1=28800 6ut/c=28,8 xOut/C.

3HauuT, ckopoctu 10k0UT/C, OyaeT HemocTatouHo. s HanéxHON pean3anuu
coenunenuii Mexxay T/ u T B BBIOpaHHOW B CIEAYIONIEM IMyHKTE MOJIOCHI YaCTOT
HEeoOXoauMoO oOecreunTh O00Jiee BBICOKYIH) CKOPOCTh Mepeadyd JaHHBIX Ha
KaHAJIbHOM M (DU3UYECKOM YPOBHSIX, TOITOMY BO3bMEM CcKOpocTh 150k06ut/c. I1pu
TaKOW CKOPOCTM T€pelauyd JaHHbIX T[OJy4yaercs, 4To Tpaduk Oyner
NYyJIbCUPYIOLIUM, T.€. OOJIBIIYIO YaCTh BPEMEHU HUYETO MepeaaBaThes He OyeT.

Paccmotpum pasnensiemocts pecypca. Omna TJl oOcmyxkuBaer 4 TepMuHana,
cleIoBaTeIbHO, B COCTaBe MyJbTHUKaApa HeoOxoaumo wumeTh 4 kaapa. T.k.
nepeaaéTest 5 COOOIICHUI B IPSIMOM U 5 COOOIICHH B OOpaTHOM HaIpaBICHUH, TO
OJIUH KaJip 00CIy>XuBaHUsI OyJIeT COCTOSATh U3 S mochbUIok oT TJ[ u 5 — ot T.
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4.2. OO00CHOBaHHBIH BBLIOOP 4YACTOTHOI0 [HANA30HA (HA OCHOBAHMH
nokymeHToB I'KPY); apryMeHTHPOBAHHBII BHIOOP MO/J€JH OLEHKH NMOTEPh
pacnpocTpaHeHHus paJinOBOJIH, pacueT YPOBHSA MOTEPb.

TJl B pa3pabarbiBaeMoi ceTu pabOTAIOT B Pa3HBIX YACTOTHBIX IOJIOCAX, ATO
HEOOXOAMMO IJisi MCKJIIOYEHUs B3auMHOro BiusiHus T[] npyr Ha npyra u Ha
«ayxwue» T. COOTBETCTBYIOIINI YaCTOTHBIN IJIaH MIPEICTABIICH HA pUCYHKe 16.

3nmech 0003HaUECHO K TOYEK MOCTyma W HpU pa3sHECCHHHM HMX Ha PACCTOSHHE,
HCKJIIOYAIOIIEE B3aMMHOE BIUSHHUE, MOKHO HMCHOJIb30BATh OJWHAKOBBIE YaCTOTHI
st Heckonbkux TJI. B paspabateiBaemoii cetu ucnonb3yercs 5 T/l m xaxmoun
COOTBETCTBYET CBOSI MI0JIOCA YACTOT.

Y-

fl f2 f3 f4 f5 fn

Puc. 16 YacToTHbIi mi1aH paarnoceTu

B coorBercTBHM C pemieHreM ['ocy1apCTBEHHOM KOMHUCCUU I10 Paguo4acToTam
npu MunkomcBsa3u Poccun ot 21 gexadpst 2011 r. Ne1049-34 «OO0 yTBepkeHun
TaOmuupl  pacmpeneneHuss MOJOC — PaJuoyvyacTOT MEXIy paauociyx0aMu
Poccniickont @enepaun W NPU3HAHUM YTPATHUBIIMMHU CHUJIYy HEKOTOPBIX
nocta”oBiienuil [IpaBurtenscTtBa Poccuiickoit denepanum» s JTIOOUTETHCKON
pPaaAMOCBI3U OTBEJAECHBl KOHKPETHBIE YACTOTHBIE JAMANa3OHbl, MMO3TOMY BbIOEpEM
Hecytyto yactoty — 2375 Ml (muanazon 2300 — 2450 MI'm).

Hcnonb3zoBanue pa3zpadaTblBa€MOW PaAMOCETH MPEANOIaraeTcsi B MOMEIICHUH
(ckmam), MOATOMY JUIS pacueTa MOTepb B YCIOBUSIX PACpPOCTPaHEHUs PAIHUOBOIH
BIOepy moxenb ITU-R 1238. Ona mpeamnonaraer pacuer moTepb i 4YacToT,
Haxogsamumxcs B auana3od ot 900 MI'n no 100 I'Th. Mcnone3yst JaHHYHO MOJIEIb
MOXHO PacCUUTaTh MOTEPU MPHU PACHPOCTPAHEHUH BOJIH B 3aKPHITOM MOMEIIEHUU

o ¢opmyie (1):

Ltotal=20x1g f + N x1gd + Lf (n) — 28, [nb], (1)
riae N — TUCTaHITMOHHBIN KO3 duimeHT moteps MomHocTy; f — gyactota (MI'm);
d — paccrosiHue pazHeceHus (M) MEXIy TOUYKOU TOCTyIa U TepMuHajioM (rae d >1m);
Lf — koa¢ddunmeHT moTepp 3a CUET MPOXOXKIEHUsI curHaia yepe3 moua (ab); n —
MaKCHMaJbHOE KOJIMYECTBO ATAXEH MEX1y TOUKOM T0CTyna U TepMUHAIAMHU.
Lf=15+4%(n—1)=15, Torna
Ltotal =20 * g 2375+ 28 x 1g 120 + 15 — 28 = 112,73 nb
Takum oOpa3zoM, MOTEPH IPU PACHPOCTPAHEHUH PAAMOBOIH cocTaBisitoT 112,73 ab.

CpaBHHUM pe3yNbTAT C HUKHEN TPAHULIEN TTOTEPB.

Lios (r, f) = 27,56- 20Ig f -201g r +10lgGmp +10lgGm , [ab], 2
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rae f= 2375 MI'y — Hecymiast yactora; I =120M — 7anbHOCTH CBSI3U, T.€. PAIUyC
30HBI OOCHyXMBaHUs (B COOTBeTCTBMM ¢ 3amgaHuem); Gmop ,Gm =1,5 n1b - KH/I
IIPUEMHOU U MEPEIAOIIEN aHTEHHBI COOTBETCTBEHHO.

Lios (1, ) = 27,56- 201g (2375) - 20Ig (120) +10Ig (1.5) +10lg(1.5)= -78,01 1B

4.3. O0ocHoBaHue BbIOOpPa Mep MO 00eCNEeYCHUI0 CHHXPOHHM3ALUM M II0
3al[UuTe NpHeMa OT MHOIOJY4YeBOCTH M MoMeX B KaHaje cBsa3u. llpu
HEe00X0AUMOCTH, MpopadoTka npoduiiei GU3n4ecKOro YypoBHs U CEeHAPUS UX
BbIOOpa (1.2.5). Ouenka TpedyeMo U30BITOYHOCTH, BHOCUMOM YKA3aHHBIMH
(pakropamu.

B pazpabateiBaemoii ceTH Il oOecmiedeHHs BPEMEHHOW M YacCTOTHOM
CUHXPOHHU3AIUUA OYJEeT HCIOJIb30BaThCsA MpeamOylia, KOTOpas COCTOMT M3 JIBYX
CAZAC mnocnenoBarenbHOCTeH, NIMHON 64 O6uta. DTa npeamOyna 1o0aBiseTCs B
kajip L1 ypoBHs npsiMOro HarpaBjieHUs: 1 0003HaYaeT Havyallo MmaKera.

J1J1 3a1UTHL OT TOMEX, BOSHUKAIOIINX B KaHAJIE CBsI3H, B pa3pabaThiBaeMOil ceTH
OyIIeT UCTIOJIb30BAThCS IOMEX0YCTOWYHBOE KOUPOBaHUE CBEPTOYHBIM KooM (171
133) Co cKOpOCTHIO Y2, T.€. Ha BXOJ KOjiepa MocTymnaeT 1 OUT, Ha BBIXOJIE MOIydacTCs
2 6ura, Toraa u30BITOYHOCTh OyIeT paBHA JjuHe cooOuieHust L2 yposus (128 wm
240 6uT). Taxxe HE0OX0AMMO T00ABUTH B COOOIIEHHE (U3HUECKOTO YpPOBHS 5
HyJiell Juisi cOpoca CBEPTOYHOIO JieKojepa. 3aliuTra OT MHOTOIy4eBOCTH Oyjer
OCYIIECTBISITHCS C TIOMOIIBIO MPUMEHEHHSI aJalTUBHBIX (DUIBTPOB-IKBAJIAN3EPOB.
Jna ux Hactpoiiku B makere L1 ypoBHsS Oyner mepenaBaThCsi HAcTpOEUHast
oOyuaroniasi Iocjae10BaTeIbHOCTh IJIMHON 16 OUT.

Takum 00pa3om, BHOCHMAsI HA (PU3NYECKOM YpOBHE M30BITOUHOCTh COCTABIISIET
64*2+16+240+5=389 6ut mia coobmennii kanana DCH u 64*2+16+128+5=277
our ma coobiennii kanaaa BCCH.

Bce pacu€rel mpomsBeneHBI IS MPSAMOTO HAMpaBleHWs, B 0OpaTHOM
HarpaBJjeHUH OyIeT OTCYTCTBOBATh MpeamOyia u ninuHa L2- coobmenus pasua 240
ouT.

4.4. OneHka NPOIMYCKHOM CHOCOOHOCTH (PM3HYECKOI0 KaHAJA € Yy4eTOM
H30bITOYHOCTH, BHOCMMOM Ha L1 ypoBHe.

B npegpinymiemM myHKTe ObUIO pacCUMTaHO, YTO M30BITOYHOCTh, BHOCHMAs Ha
¢du3nueckoM ypoBHe paBHa 389 Outa wiu 277 out. CieaoBaresibHO, ONPeaeIEHHON
panee ckopoctu 150k0uT/Cc OyaeT A0CTaTOYHO.
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4.5. Pacyer OTHOUWIEHHS CHUTHAJ/IIYM, Tpe0yeMoro mjis o0ecnevYeHUs
He00X0AUMOr0 KayecTBa MpueMa 0e3 MOMeXO0yCTOMYMBOIO KOJAUPOBAHMSI.
O0ocHOBaHHBIH BBIOOpP MeTOAA W CKOPOCTH IOMEXO0YCTOWYMBOIO
KOAMPOBaHusl, pacyeT 3¢PeKTUBHOCTH KOAMPOBAHUS, MOSICHEHHE BJIUSTHMS
BbIOOpa Ha cTpykTYypy nakera L1 ypoBus. IloBTOpHBIH pacyeTr OTHOLIEHHUS
CUTHAJI/IYM € Y4YeTOM MeTOoJa TMOMEeXOyCTONYHUBOr0 KOJXUPOBAHUS.
OxoHuYaTe/IbHAs OLICHKA TPe0yeMOM MOJIOCHI YACTOT.

Hns pacuéra OCII, Tpebyemoro myiss obecrieueHUs HEOOXOIMMOTO KayecTBa
npruemMa (3aJaHHOW BEPOSATHOCTH OIIMOKH), HCIOJb3yeM HHCTPyMeHT bertool
(Matlab). ITo 3amanuto HEOOXOAMMO 00ECTIEUNTh BEPOSITHOCTD OMUOKK HA OUT Pb =
10,

[Toctpoum 3aBHCHUMOCTH BeposiTHOCTe OutoBoi ommOku ot OCII s
moayisimun  BPSK  (Oyzmem  uwcnmonb3oBath  3TOT  BUA  MOAYJsinuu) — 0e3
MIOMEXOYCTOMYUBOTO KOAMPOBAHHUSI M C TOMEXOYyCTOHYHMBBIM KOJWPOBAHHUEM
(puc.17).

100 1

— 3 KOAWNPOBEHKA

C KOAWPOBEHKMEM

1074

5 404
o 10

108
0 2 4 6 8 10 12 14 16 18

E/N, (dB)
Puc .17 3aBucumocTu BeposiTHocTel 6uToBoit ommoku or OCII

Kak ymoMuHasiocb B paHee, IOMEXOYCTOMUYMBOE KOAUPOBaHUE OyaeT
peann3oBaHo ¢ MoMolnbio cBeprouHoro koxa (171 133) co ckopocteio 1/2, Tae
KaXJIOMy OWTY Ha BXOJI€ COOTBETCTBYET 2 OuTa Ha Bbixojae. Kak BumHo u3 puc.1l7/
NpU HKCMOJB30BaHUU nomexoycroiunBoro koaupoBanus OCII, npu koTopom
oOecrieuynBaeTcs 3aJaHHasi BEPOSTHOCTh ONMIMOKH YMEHBINIACTCA M COCTABIISIET 8,2
nb.

Takum 00pa3oM, BBIMTPBIIT TMPUA  HCTHOJB30BAHUHM  TOMEXOYCTOWMYHUBOTO
koaupoBaHus ipu Mmoayssiiuu BPSK cocrasnsier okoino 4 nb.
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Takum  oOpa3oMm, UCIOJIB30BAHHWE  IMOMEXOYCTOMYMBOTO  KOAMPOBAHUS
sbdextuBHo. [lpyu 3TOM, T.K. CKOPOCTb KOJUPOBAHMS 72, MAKeT (HUIUUECKOTO
YPOBHS YBEJIIMUUTCS HA AJIMHY cooOmienus L2 ypoBHs.

4.6. OnpenesieHue CTPYKTYPbI U pacdeT pasMepHOCTH moJieil makeros L1
YPOBHSI.

C L2 ypoBHs Ha ¢pu3HUeCKil YPOBEHB OCTYIIAET MAKET pa3MEepHOCTHIO 128 mim
240 6ut. Ha ¢puszndeckoM ypoBHE K HEMY J1I00aBiseTcs nmpeamoOyia JimHon 128 out
JUISl YaCTOTHOW M BPEMEHHOW CHUHXpOHHU3aluu. M30bITOUHAs 4acTh MOJydaeTcs
Omaromapsi CBepTOYHOMY KOJMPOBAHUIO U €€ ITMHA paBHA JyHE L2-cooOmieHus,
TaK ke JIJIsl cOpoca CBEPTOUHOTO JEKOAepa ¢ LEIbI0 MPEAOTBPAIEHUSI HAKOILIICHUS
OmMOOK B MakeT (U3MUECKOT0 ypoBHs moOaBisercs S5 Hynei. s HacTpoiiku
HKBaJlaii3epa B MakeT A00aBisieTcs oOydaroliasl Mociel0BaTeNbHOCTh JIMHOU 16
our.

Kak ymomunanochk panee, CTpykTypa maketa L1 ypoBHS 00paTHOTO HampaBJICHUS
(puc.19) ananmoruuHas 3a UCKJIFOUECHUEM OTCYTCTBHSI MpeamOyJibl, a TAKXKe JTHMHA
MOCTYIIAIONIETO Ha GU3HIECKHi ypoBeHb L2-coobmenns coorBeTcTByeT 240 Ontam
(ucmosp3yetcs Tobpko kanaia DCH).

128 6ut 16 6ur 128 unn 240 128 uau 249 bur
6ur
MNpeambyna Obyuaiowan CoobLieHun M3b6biTouHaRA 00000
nocneaoBaTensHocTs L2 YyacTb

400 unu 624 buta

Puc. 18 Ctpykrypa nakera L1 ypoBHs npsMoro HampaBiIeHHs

16 6ur 240 240
Obyvaowan Coobuwenue L2 U3bbiToyHas yacte | 00000
nocnenoBaTe/lbHOCTbL

496 but

Puc. 19 Ctpykrypa nakera L1 ypoBHS 00paTHOTO HampaBICHHUSI

32



4.7. OueHka ypoBHS MOIIHOCTH MepeaayY ¢ y4eTOM He00X0AMMOro 3amaca
MOIIIHOCTH CHTHAJIA JJIs1 €r0 YBEPEeHHOro nmpueMa ¢ BepossTHOCTbI0O PR% Ha
rpaHuile paJuoNoOKpPbITHS, OIEHKA pa3Mepa 30HbI PaAHONOKPBITHS.

[TpousBeaeM OIeHKY YPOBHS MOITHOCTH TiepeAaadn nmpu BPSK momynsiuu.

CkopocTts nepenaun: R= 150 xour/c.

Db dexTuHas monoca: Af =R/log2(M), (3)

Af =150 xI'.

[ymoBast monoca npuemanka: Afy, = 1,1* Af, 4)

Af,, =165 k[ 1.

MontHoCTb IIyMa Ha BXOJie MpueMHuKa: Py, = K*T* Afy, (5)

rae k = 1,23*102® JIx/K — nocrosunas bonbnmana; T=296 K — mymoBas
TEeMIepaTypa.

P =1,23*10% * 296 * 165 *10° =60073 *10%° Bt = -152,2 nb.

YyBCTBUTEIBHOCTH TpreMHUKa: Pripm = P + Nk + SNR, (6)
rae  SNR = Eb/NO+10*log(Af/Afy), (7)

Eb/NO= 6,5 nb (u3 nynkra 4.5).
SNR = 6,5 + 10*log(150/165) = 6,1 + 4 (3amac 8 OCI) = 10,1 nb.
KoaddurmenT nryma nepBbix KackagoB MpUeMHUKA puMeM paBHbIM Nk = 3 1b,

toraa Popm = Pmr + Nk + SNR =-152,2 + 3 + 10,1=-139,1 nb.

PaccurTaeM MOIIHOCTD M3IyYEHHUS OIBUKHOTO 00BEKTA:
Pusn = Pripm + Ltotal — Gt — Gr, (8)
rae Ltotal = 112,73 nb — paccunrano B 1m.4.2

Gt =0 nb — KH/I nepenatoreit aHTCHHBI;

Gr =0 nb — KH/I npuemMHO1 aHTEHHBI;

Puzn =-139,1 + 112,73 = -26,37 n1b= 0,002 Br.

[TpousBeneM OLIEHKY MOLIHOCTH, [l 00ECIICUEeHUsI YBEPEHHOTO TPUEeMa CUTHaja
¢ BepoATHOCThIO PR = 75% Ha rpanulie 30HbI paJuONOKPBITHS, paauyC U3 3aJaHus
K KypcoBoiil padote 120m

Paccuutaem BEpOSTHOCTH BBINIOJIHEHHUS YCIOBUA YBEPEHHOTO TPUEMA:
X75=75/100=0.75

[To Tabmune dhyHkuumii Jlammaca BBIMUCIUM apryMEHT, PU KOTOPOM:
X75- 05:F(-W)

F(-W75):X75 -O,5=O,25

W75: -1.

Omnpenenum paanyc 30HbI paaronokpsitus (PR=75%):
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r75=10"((W75*0)/(IO*n))*r
r5=107((-1*7)/(10%3))*120 = 118 m
CBeiéM pe3ysIbTaThl SHEPIETUIECKOTO pacuéra B TAOJHILY.

Ta6auna 3. CBogHas Tabimia 1Mo pe3yabTaTaM pacuera.

IMapameTpbl 3HayeHUs
CkopocThb nepenauu 150 xbur/c
DddexTuBHAT TTOTOCA 150 xI'1y
[lTymoBas nmonoca npueMHUKa 165 xI'y
MomHoCTb IITyMa Ha BXOJE 1522 1B
pUEMHUKA
HUyBCTBUTEIIBHOCTD MPUEMHHUKA -139,1 nb
MOIIHOCTh U3ITy4YECHHUS 0,002 Br
MOABIKHOTO 00OBEKTA
Pannyc 30HBI paguONIOKPHITHUS 118 m

4.8. Pazpadorka u onucanue PyHKUUOHAJIbLHOM cxeMbl L1 ypoBH1.

ril T
Mepegatowmia TpaxT MpUEMHLIN TpaKT
— L2 ypoeeHb L2 ypoBeHb A —
NomexoycToi4MBoe MNomexoycTodYMBoe
KOOWpPOBaHUe KOOMPOBaHWe
DopMUpOBaHKE
CHop nakeToB L1 ypoBHA |+— CAZAC- Jemonynauua
l nocnefoBaTeNbHOCTU T
Moaynauus CWHXpOHW3auMa Mogy “
J' paguonsmepeHmit
=+ YouAuTeNb MOLLHOCTH

KaHan nepenaud AaHHbIX ——

Puc.20 ®ynkunonansHas cxema L1 ypoBHs

OcHOBHBIE 3TaITbl TPe0Opa3oBaHUs COOOIICHUS HAa (U3HMUECKOM YPOBHE:

1) cooOmienue ¢ ypoBHs L2 moctynaer Ha MOMEeXOyCTOHYHBBIN KOZEP;

2) coolieHue no/iBepraercs IOMEXO0YCTOUYHUBOMY KOJUPOBAHUIO
(moGaBisieTcst U30BITOYHOCTD ),
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3) nmanee mpomcxoauT cOopka makera L1 ypoBHs, nmyTéM g00aBieHHS K
3aKoupoBaHHOMY L2-coobmiennto mpeamOyIbl ()11 CHHXPOHU3AITUN );

4) 3artem L1-cooOmeHne MOy IupyeTcs;

5) mocime MOIyISIMM TIOTOK PaJAOCHMBOJIOB IIOCTYIIA€T Ha YCHIIUTEIb
MOIIHOCTH, KOTOPBIA YCHIIMBAET/OCIA0NISIET CUTHAM A0 OMPEAeIEHHON MOITHOCTH
(3TO 3aBUCHUT OT TOTO, KakoMmy T mepemaércs cooOmienne; Ha L2 ypoBHE XpaHATCS
JTaHHBIE O COOTBETCTBHUE aJIPECOB TEPMUHAJIOB U YPOBHIO MOIIHOCTU CUTHANA JJis
HUX);

6) 3areM MOTOK pPaIUOCHMBOJIOB PACIPOCTPAHACTCS IO KaHAIy IMepeaadn
JIAHHBIX (pagroKaHaIy);

7) Ha npUEMHOW CTOPOHE TIOCJIEC CHUHXPOHHU3AIMH IOTOK PaJIdOCHMBOJIOB
neMoayupyercs (mpeodpa3yeTcsi B OUTHI);

8) coolIeHne MoABEpraeTcsi MOMEXOYCTOMYMBOMY JICKOAMPOBAHUIO W Ha
BBIXOJIe TIosTydaeTcs L2-coobmienne, KoTopoe MoCTyIaeT Ha KaHAJIbHBIN YPOBEHB;

9) mpu STOM MOIyJIeM paAHMOU3MEpPEHUI TPOBOAMTCS OICHKA KadyecTBa
COCIMHEHHUS, TaHHBIC MTOCTYMNAlOT Ha L2 ypOBHb.
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Cnucok ycJI0BHBIX 0003HAYeHHUIT U a00peBHATYP

T-Tepmunan

T/I-Touka nocrtyna

[ C-uieHTpanbsHbIi cepBeEP

OSI- Open System Interconnection

TM- Tenemerpus

[IBC- mmpoKoBemaTeaIbHblii CUTHAI
BCCH-Broadcast Control Channel
KVY-xomanna ynpasneHus

DCH- Declarative Component Hardware
CRC- Cyclic Redundancy Check

3/1- 3ampoc TaHHBIX

JJ1- naHHBIE OT JaTYMKOB

OII- oTuer o mpueme

KH/I- ko3¢ duimeHT HarpaBIeHHOTO ACHCTBUS
OCIII- oTHOLIEHHE CUTHA/IIIYM
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