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PEKOMEHJAIIMN MCD-T CEPUU G
CHUCTEMBI 1 CPEJA IIEPEJAYH, HUPPOBBIE CUCTEMbBI U CETHU

MEX/IYHAPOZAHBIE TEJIEQGOHHBIE COEJJUHEHW A U LIEITN G.100-G.199
OCHOBHBIE XAPAKTEPUCTHKH, OBIIME IJISI BCEX AHAJIOTOBBIX CUCTEM G.200-G.299
ITEPEJIAUN

NMHANBUAYAJIBHBIE XAPAKTEPUCTUKN MEXIYHAPO/IHBIX BU-CUCTEM G.300-G.399

TEJIE®@OHHOU CB3U 11O METAJUIMYECKNM JIMHNAM

OBIIWE XAPAKTEPUCTUKU MEXIYHAPOJIHbIX CUCTEM TEJIE®OHHOI CBA3U G.400-G.449
HA OCHOBE PAJIMOPEJIEVMHBIX NJIN CITY THUKOBBIX JIMHUM U X COEAVUHEHUE
C METAJUDIMYECKMMU ITPOBOAHBIMUI JINMHUAMU

KOOPIUHALIUS PAJJUOTEJIE®OHUU U ITPOBOJHOM TEJIE@OHUU G.450-G.499
XAPAKTEPUCTUKU CPEJBI ITEPEJAYN 1 OIITUYECKUX CUCTEM G.600-G.699
N P®POBOE OKOHEYHOE OBOPYJIOBAHUE G.700-G.799
U ®POBLIE CETU G.800-G.899
[IU®POBBIE YYACTKU 1 CUCTEMA LIUDPOBBIX JIMHUI G.900-G.999
KAYECTBO OBCIIYKUBAHUS U TEXHUUYECKUE XAPAKTEPUCTUKU — OBIIUE G.1000-G.1999
1 CBA3AHHBIE C ITOJIb3OBATEJIEM ACIIEKThI
XAPAKTEPUCTUKU CPE/BI ITEPEJAYNU G.6000-G.6999
INEPEJAYA JJAHHBIX ITO TPAHCIIOPTHBIM CETSM — OBIIUE TTOJIOXKEHU A G.7000-G.7999
ACITIEKTBI IIEPEJJAUU ITAKETOB I10 TPAHCIIOPTHBIM CETSM G.8000-G.8999
CETU JOCTVYIIA G.9000-G.9999
CetH ocTyIIa Ha METAJUTMIECKUX KaOeIsx G.9700-G.9799
CHCTeMbl ONTHYCCKUX JTMHAN IJIT MECTHBIX CETeH U CeTel JocTyma (.9800-G.9899
BuyTpenHue ceTn G.9900-G.9999

s nonyuenus 6onee nodpobHol ungopmayuu npocvba obpawamocs K nepeunro Pexomenoayuii MCO-T.



Pexomenganusa MCI-T G.9964

yHI/l(l)I/lIalOBaHHLIe BBICOKOCKOPOCTHBIC NIpUHEMoONepeaaTYnKu
AJISl OpraHM3any NPOBOAHBIX JOMAIITHUX cereii — CHeIll/I(l)I/lKaIII/Iﬂ
CHCKTpaJIbHOﬁ IVIOTHOCTH MOIIIHOCTH

IMonpaska 3

Pe3iome

B Pexomenmanimn MCO-T G.9964 ykazaHbl mapameTpsl YIIpaBIEHUS, KOTOPBIE OMPEIENIOT TPeOOBaHUS K
CIEKTPAILHOMY COJIEP)KaHMIO, MacKe CIEKTpaibHOH IuoTHocTd MomHoctH (PSD), ompenenstorcss Habop
MHCTPYMEHTOB i1 cHukeHusa PSD mpu mepenmade, cpeactBa uaMmepeHus 3toil PSD mpu mepemaue mo
Tese(DOHHBIM TPOBOJAM, JIMHHUAM 3JIEKTPOIUTAHUS W KOAKCHAJIbHOMY KaOemo, a TakKe JOIMyCTHUMast
CyMMapHasi MOIIHOCTh Iepelayd Ha ONpeAeSICHHOM IIOJIHOM CONPOTHUBICHUM OKOHEYHON Harpysku.
PekomeHganusi OMONMHSAET CHEUUPHUKANNIO apXUTEKTYpbl cUcTeMbl © ¢usudeckoro yposHs (PHY),
conepkarnrytocs B Pekomenmanmm MCO-T G.9960, cnenmdukaruro ypoBHs muHuH niepeaadn nanasix (DLL) B
Pexomenmanimu MCO-T G.9961, a Takxke n3MeHeHUs 1 [0OaBICHHS K STUM PekoMeHIanusaM, onmpeaesTionuM
TpueMorepeaTIuK ¢ MHOTUMHU BXOJIaMU M MHOTUMH BbIxoiamMu (MIMO) asist opranu3aiiuu TOMaIrHuX CeTei,
KOTOpBIX onmcaH B Pexomengarmmu MCO-T G.9963.

B IlonpaBke 1 noGasneHa moanuep:kka HoBoro mpodwist s 6azoBoro nuana3zona 200 M koakcHanbHOTO
Ka0es.

B INomnpagke 2 npuBeneHa cneruduralus cuekTpanbHoro coaepxkanus st OFB 200 MI't, onpeneneHHoi st
Tene(hOHHBIX JTMHUH.

B Iompagke 3 conepxkutcs pacurpernne Pekomennanmm, odbecrieunBaroiiee paboTy ¢ yBeTUYEHHON ITUPHHOM
ITOJIOCHI 110 KOAKCHATLHBIM Ka0eIsiM 1 TCJIG(i)OHHI)IM IIpoBOaAaM.

XpoHosornueckasi CipaBKa

Wccnenosarensckas VHUKAJIbHBIA
Wznanne Pexomenmanus YTBepxkaeHue *
KOMMCCHS UACHTU(PHUKATOD
1.0 MCO-T G.9964 16.12.2011 r. 15-g 11.1002/1000/11406
1.1 MCDH-T G.9964 (2011) IMomp. 1 26.02.2016 . 15-a 11.1002/1000/12579
1.2 MCDH-T G.9964 (2011) IMomp. 2 30.09.2016 . 15-g 11.1002/1000/12843
1.2 MCDH-T G.9964 (2011) IMomp. 3 07.02.2020 r. 15-g 11.1002/1000/14029

Jlns monmy4eHus qoctymna K PekoMenaanuu Habepute B ajpecHoM moiie Bamero opaysepa URL http://handle.itu.int/,
MOCIIe KOTOPOT0 YKaXKUTE YHHKAIbHBINA HaeHTHGuKaTop Pexomenaaunu. Hanpumep,
http://handle.itu.int/11.1002/1000/11830-en.
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IMPEANCIIOBUE

MexnyHapoaublii  coto3 anekTpocBsizu  (MCD) sBiseTcs CrHelMaIN3UpOBAHHBIM  ydpekaeHueM OpraHuzannu
OO0benuHeHHBIX Haruii B 061acTy 25eKTpoCBs3u U HHPOPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonorui (MKT). Cexrop
cra"fgaptusauu 31ekrpocBizy MCO (MCD-T)— mnoctosuHbli opran MC3D. MCD-T orBeuaer 3a u3yueHHE
TEXHUYECKHUX, SKCIITyaTal[HIOHHBIX ¥ TAPU(HBIX BOIIPOCOB ¥ 32 BBHITYCK PEKOMEHAAINI 110 HUM C LIENBI0 CTaHAApPTU3aINT
JIEKTPOCBSI3M HA BCEMHPHOW OCHOBE.

Ha Bcemuphoii accambiee mo cramaprusanun 31ekTpocBs3u (BACD), koTopas IpoBOIUTCS KaKAbIe YeTHIpEe Toa,
OINPENEeNSAIOTCS TEMBl Ul W3YYCHHS HCCIIENOBaTeNbCKMMH KoMuccusamMu MCO-T, koTopble, B CBOIO O4Yepesb,
BBIPa0aTHIBAIOT PEKOMEHIAINH 110 3THM TEeMaM.

VYrBepxnenune Pexomenmannit MCO-T ocymiecTBiseTcss B COOTBETCTBHHU C MPOIEIypOH, M3N0KeHHOH B Pezomonmu 1
BACD.

B HekoTOphIX 007acTsIX MH(GOPMAIMOHHBIX TEXHOJIOTHH, KOTOpblEe BXOAAT B KommereHiuio MCO-T, HeoOXomumble
CTaH/AapTHl pa3padaThIBAIOTCsl HA OCHOBE coTpynHuyecTBa ¢ ICO u MOK.

ITPUMEYAHUE

B Hactosmel PexomeHmanuum TepMHH "aAMUHHCTpanusA" MCHOJB3yeTCs AN KPAaTKOCTH U 00O3Ha4daeT Kak
aJMHUHHUCTPAIIMIO JIEKTPOCBSA3H, TaK U MPU3HAHHYIO IKCILUTyaTallHOHHYIO OPTaHU3aIHIO.

CobmnrofeHue MONOKEHUI NaHHON PexoMeHmanuy ocyliecTBIseTCS Ha J0OpoBOJIBHON ocHoBe. OpHaKo daHHas
PexomeHpmanusi MOXeET COJIEpKaTh HEKOTOpble 00s3aTenbHbIE IOJOXKEHHs (HampuMmep, sl  00ecHedYeHUs
(YHKIMOHATFHOW COBMECTHMOCTH HJIM BO3MOXKHOCTH TIPHMEHEHHs), U B TAKOM cilydae coOmojaeHne PexomeHmamm
JOCTUraeTcs INpU BHIIIOJIHEHUH BCEX YKa3aHHBIX MOJIOKEHMH. [l BBIpakeHHs TpeOOBaHHWH HCIIOIB3YIOTCS CIIOBA
"cenyet", "momxeH" ("shall") nnm HEKOoTOpEIE MPYTHE 0OSA3BIBAOIINE BEIPAaXKCHMS, TakHe Kak "00s3aH" ("must"), a Takke
UX oTpuuaTensHble (GOpMEL YNOTpeOlieHHe TaKUX CJIOB HE O3HA4aeT, 4TO OT KaKOW-JIMOO CTOpOHBI Tpedyercs

COOJTIOIEHHE TTOIOKEHNH TaHHOI PexoMeHganum.

[IPABA UHTEJJIEKTYAJIbHOM COBCTBEHHOCTH

MCD oOpammaer BHUMaHHE Ha BEpOSTHOCTh TOTO, YTO INPAKTUYECKOE NPHUMEHEHHE WM BBHIIOJHEHHE HACTOSIICH
PexomMeHmanmun MOXXeT BKJIIOYATh HCIOJIB30BAHHE 3asBICHHOTO IpaBa HHTEIUIEKTyaslbHONH cobcTBeHHOCTH. MCD
HE 3aHMMAaeT KaKyio ObI TO HU OBUIO MO3UIMIO OTHOCHTEIHHO MOATBEP)KICHUS, JEUCTBUTEIFHOCTH UM IPUMEHUMOCTH
3agBJICHHBIX NPaB MHTEIUIEKTYAIbHONH COOCTBEHHOCTH, HE3aBHCHMO OT TOTO, JOKA3BIBAIOTCS JIM TaKHe MpaBa YJICHAMHU
MCD nu IpyruMH CTOPOHAMH, HE OTHOCSIIMMHUCS K MpOoIieccy pa3padoTku PekoMeHnaanuu.

Ha moMeHT yTBepxaeHus HacTosmie Pexomennarun MCD nomydni u3BemeHne 00 HHTEIeKTyalbHOW COOCTBEHHOCTH,
3aIUIEHHON MaTeHTaMH, KOTOPBIE MOTYT OTPeOOBaThCS AJIS BBIIOTHEHUS HacTosmei Pekomernammu. OgHaKo T€, KTO
OyneT npuMeHATh PexoMeHanuio, T0KHBI IMETh B BULY, UTO BBIIIECKa3aHHOE MOXKET HE OTPaXKaTh CaMyro ITOCIIETHIO0
nH(popmanuio, ¥ IO3TOMY UM HACTOSTEIBHO PEKOMEHIyeTcsl oOpamaThes K mareHTHo! 6ase maHHBIX BCD 1o agpecy:
http://www.itu.int/ITU-T/ipr/.

© ITU 2020

Bce npaBa coxpanensl. Hu oiHa 13 yacTell JaHHOH IMyOIMKanny HE MOXKET OBITh BOCIIPOHM3BE/ICHA C TOMOIIBIO KaKMX Obl
TO HH OBLIO CPECTB Oe3 MpeIBapUTEIbHOrO MMChbMEHHOT0 paspemenns MCD.
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Pexomenpamusa MCO-T G.9964

YHupuuupoBaHHble BLICOKOCKOPOCTHBIE MpHeMoniepeIaTYuKu
JJIS OPraHU3alMU MPOBOJHBIX TOMAIIHUX ceTeil — Crnenupuranus
CNEKTPAJIbHOI IVIOTHOCTH MOIIHOCTH

IlonpaBka 3

Peoaxyuonnoe npumeuanue. — Jannas nyonuxayus cooepicum ROJIHuLL meKkcm. H3meneHnus, 6HOCUMble
Hacmosiwel NONPAasKol, NOKA3AHbL 3HAKAMU ucnpasiedus omuocumenvio Pexomendayuu MCO-T G.9964
(2011 2.), grarouas I[onpasxku 1 u 2 k He.

1 Cdepa npumenenust

B mnacrosimeit Pexomenpanuy ykasaHbl IapaMeTpbl YIPABJICHUS, KOTOPbIE OINPEHENSIOT TPeOOBaHUS
K CIIEKTPAILHOMY COJIEp KaHUI0, MAcKe CIEeKTpaibHOU ToTHOCTH MomrHocTH (PSD), onpenenstorcs Habop
WHCTPYMEHTOB [yt cHkeHuss PSD npm mepemaue, cpenctBa m3MmepeHus dstoil PSD mpu mepenaue
1o TeneOHHBIM MPOBOJAM, JHHUSAM JIEKTPOIHUTAHUS M KOAKCHAIbHOMY KaOesro, a TakkKe IOMyCTHMast
CyMMapHasi MOUIHOCTh Iepelaydl Ha OIpeAeJeHHOM IIOJHOM COIpPOTUBICHUH OKOHEYHON HAarpy3KH.
Pexomenpanusi JOMONHSET cHENU(HUKALUIO apXUTEKTYpbl CHCTEMBl M Qusudeckoro ypoBHs (PHY),
comepxkamytocs B [ITU-T G.9960], cnemudukanmro ypoBHsS nuHNM nepenaun naHHeix (DLL)
B[ITU-T G.9961], a Takke W3MEHEHHS | J00aBJICHHSA K OTUM PeKOMEHAAIUsIM, OIMPEACIISIOIIAM
MpUEeMONepeaTYuK ¢ MHOTHMH BXOJJaMU/MHOTUMH Bbixogamu (MIMO) 11st opraHu3aiiu JOMalIHUX CETeH,
kotopsiit onucan B [ITU-T G.9963].

B IToopaske 1 mo0GaBieHa moaaep KKa HOBOro npodwid g 0azosoro auamnaszona 200 MI' koakCHAIBEHOTO
KaOes.

B ITonpaske 2 npuBeleHa cueuduKalmsg coekrpaibHoro coxepxkanns wis OFB 200 MI'1, onpeieneHHoi
UL Teste)OHHBIX JINHU.

B ITonpaBke 3 coaepskutces pacupenne Pekomenganuu, ooecneunBaouiee padoTy B YBEINYEHHON I10JI0CE
[IPOIYCKAHMS 10 KOAKCUAJILHBIM Ka0eJsiM U Tejieth OHHBIM IIPOBOJIAM.

B ciyyae LPM mpodmng 2 B TenedOHHBIX OPOBOAAX, €CIU IIEperada He OrpaHHYEHA IepegadaMu ceTer C
OBLIIIEHHBIM 3()(HEKTOM DKPAHUPOBAHMS, TAKUX, HAIIPUMED, KAK CETU C DKPAHMPOBAHHBIMHU KaOEIISIMU MJIH C
KaOeJIsIMH, MPOJIOKEHHBIMH B 3€MJIE€, COOTBETCTBHE 000Dy A0BaHMS HAacTOAIIEH PeEKOMEH1aIMK, BO3MOKHO, HE
oOecrreunT COOJIIOIEHUS KOHKPETHBIX HAIMOHAJIBHBIX WM PETMOHAJILHBIX HOPMATUBHBIX IOJI0XKEHUN 110
DJIEKTPOMArHUTHOM COBMECTUMOCTH IOCJIE BBOJA YCTAHOBKHU B DKCILITYATAIHIO.

2 Cnpasoqﬂue AOKYMEHTDBI

VYkazannsle Hike Pekomennanimu MCO-T u apyrre cripaBoYHbIE JOKYMEHTHI COJEPkKAT MOJI0KEHHS, KOTOPBIE
IyTEM CCHUIOK Ha HUX B JAHHOM TEKCTE COCTABJIAIOT MOJIOKEHHs HacTosmell Pekomennanuu. Ha momeHT
myONMMKaMy yKa3zaHHbIE W3JaHUS ObUIM AelicTBylommMA. Bcee Pekomenmanyu u apyrue CHpaBOYHBIC
JIOKYMEHTbl MOTYT IIOJIBEPIaThCsl MEPECMOTPY; MO3TOMY BCEM IIOJIb30BATENIIM JaHHOW Pexkomennanuu
MpeaIaracTcss M3y4YUTh BO3MOXHOCTh INPUMEHEHHA TIOCIEIHEro W3JaHus PexomeHmanmuii W JIpyrux
CIIPAaBOYHBIX JOKYMEHTOB, NEpPEUYHMCICHHBIX HMXKe. llepedeHp HeMCTBYIOIMX Ha HACTOALIMM MOMEHT
Pexomenmanuiit MCO-T peryiasipao nyOnukyercsi. CcbUlka Ha JOKYMEHT, NPUBEICHHBIA B HaCTOsIIEH
PexomMennanuu, He MpUIAeT eMy Kak OTAEIbHOMY TOKYMEHTY cTaTyc Pexomennanuu.

[ITU-T G.9960] Pexomenmanus MCO-T G.9960 (20412018 r.), Vuugpuyuposanuvie
BbICOKOCKOPOCTIHbBLE NPUEMONEPEOAMYUKU OJIS1 OPLAHUZAYUU NPOBOOHBIX OOMAUHUX
cemetl — apxumeKmypa cucmemvl U Cneyudurayust huzuLeckoeo ypoeHsi.

[ITU-T G.9961] Recommendation ITU-T G.9961 (26462018), Unified high-speed wireline-based home
networking transceivers — Data link layer specification.
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[ITU-T G.9963] Recommendation ITU-T G.9963 (20412018), Unified high-speed wireline-based home
networking transceivers — Multiple input/multiple output specification.

3 Onpenenenus

B HaCTO}lHIeﬁ P CKOMCHAAIMHN OMPECACIIAIOTCA CICAYIOIINE TCPMHUHBI:

3.2 oasoBbiii quanazon (baseband): YacrorHelii muama3oH, 3aJaHHBIA YaCTOTOW MOBBIMIAIONIETO

mpeoOpazoBanus Fuc = 0 m wactoToii BepxHero cmemeHus Fus = FscxXN/2 (cm. tabmuy 7-67 B
[ITU-T G.9960]).

3.3 nomen (domain): Yacte momaineii cetu, cornacuo onpenencauto B MCI-T G.9960, coneprkainast
BEAYIIMH y3€]l IOMEHa M BCE T€ Y3JIbl, KOTOPbIE 3apErUCTPUPOBAHBI C AAHHBIM BEAYIIUM Y3JIOM JOMEHA.
B kxoHTekcTe nanHON PexoMeHmanmy wcronb3oBaHWE TepMUHA "MoMeH" 0e3 YyTOYHEHHs O3HadaeT 'TOMEH
MCO-T G.9960", Torma Kak HCHOJb30BaHME TEpPMHMHA "HMHOPOIHBIA JOMEeH" o3HadaeT '"IOMEH,
He oTHOocawuicsa k MCO-T G.9960". C tepmunamu "nomMeH" v "MHOPOAHBINA JOMEH" MOTYT HCIIONIB30BATHCS
JTOTIOTHATENBHBIE ONpeeNieH s (HarpumMep, "IIeKTpoceTeBoit").

34 Beayuuii ysea gomena (domain master) (DM): V3en, moaaepkuBaroiiuii GyHKIIMA BEAYIIETO y3i1a
JIOMEHa, KOTOPBIA YIpPaBisAeT (OCYLIECTBIAET KOOPAMHALIMIO) BCEMU IPYTUMHU y31aMH B TOM K€ JOMeHe (TO
€CTh paclpeielsieT PECYPChl MOJOCH YacTOT U YIPaBIAET IpUOpUTETaMu). B moOoM JoMeHe MOXKeT OBITh
TOJBKO OJWH AaKTHUBHBIM BEAyIIMHA y3€l [IOMEHA, a BCE OCTaJbHbIE Y3JIbl B JOMEHE YIPaBIAIOTCA
(KOOPIMHUPYIOTCS ) 3TUM BEAYIIUM y3JioM. B ciyuae c0ost BeayIiero y3ia JoMeHa IPyroi y3el1 3Toro IOMEHa,
CITOCOOHBIH BBITIONHATH PYHKIIMK BEAYIIETO y3I1a, JTOJDKEH B3SATh Ha ce0sl (PyHKIIMU BeIyIIEero y3ia JoMeHa.

35 nomamnsisi ceth (home network): /Iga wiam Gosiee y3ia, CloCOOHBIE OOMEHUBATHCS MEXKIY COOOi
uHpopMalueil MO0 HEeNoCPEeJACTBEHHO, JUOO0 dYepe3 pelieHHBIA y3el Ha (U3UYECKOM YpPOBHE WIIK
MOCPEACTBOM MEXIOMEHHOTO MOCTa HaJ| (PU3NYECKUM YPOBHEM. JlOMalIHSS CETh COCTOUT M3 OJHOIO WIIH
HECKOJIBKMX JTOMEHOB. B KOHTeKcTe NaHHOM PexkoMeHJanuu MCIOJIb30BaHUE TEPMHUHA 'ITOMAIIHSS CeTh'
o3HavaeT "gomamHag cetb MCD-T G.9960". Hcnonp3oBanue TepMuHa "HHOPOAHAS JOMAIIHSS CETh"
o3HavaeT "JOMalIHss ceTh, He oTHocsmascs k MCD-T G.9960". Mcnonb3oBanue TtepMmuHa "ceTh" 0e3
ompezeneHus 0003HavaeT arodoe coueranne TepMuHOB "nomamHsst cetb MCO-T (G.9960", " momamnrHss ceTp,
He oTHOcsmasica kK MCO-T G.9960" u "cers aboneHTckoro nocrymna'. Mcrnons3oBanue TepMuHa "MHOPOAHAs
ceTh" 0003HaYaeT JIF000e COYSTaHNE TEPMHUHOB "JIOMAIIIHSS CeTh, He oTHOCsmasAcs k MCD-T G.9960" u "ceth
a0OHEHTCKOTO A0CcTyma".

3.6 cpena nepenaun (medium): IpoBoaHOe 060pYyJOBaHKE OTHOTO Kiacca JIMHUH, 00ECIeUNBAIOIICe
¢du3nyeckoe COCOUMHEHHE MEXIY Y3JlIaMH. Y37bl, COCIMHEHHbIE C OJHOM Cpelol mepenadn, MOTyT
OCYIIIECTBIISITh OOMEH JIAHHBIMU Ha (DU3NYECKOM YPOBHE U MOTYT CO3/IaBaTh B3aWMHBIC TIOMEXH, €CJIH OHU
HE UCIIOJIB3YIOT OPTOTOHAJBHBIE CUTHANBI (HAalIpUMEp, pa3lWYHble YacTOTHBIE AWANA30HBI, Pa3IHMYHBIC
BpPEMEHHBIE HHTEPBAIBL.

3.7 y3ea (node): JTro6oe ceTeBoe yCTPOMCTBO, KOTOPOE ComepKUT mpuemorepeaarank MCO-T G.9960.
B koHTeKcTE maHHO#W PexomeHmanuu MCmonb30BaHME TepMuHA "y3en" Oe3 ompeneneHus o3Havaer 'y3el
MCO-T G.9960", Torna kak MCNOIB30BaHUE TEPMUHA "MHOPOAHBIN y3en" o3HauaeT "y3ell, He OTHOCSIIUNCS
Kk MC3-T G.9960". C tepmunamu "y3en" u "HHOPOIHBEIN y3ea" MOTYT WCIIOJIB30BATHCS TOTIOTHUTEIHHBIC
onpeneneHus (Hanpumep, "peneiHsin").

3.7.1 npoduar OFB (OFB profile): kmaccubukaims OFB B 3aBUCMMOCTH OT MCIIOJIB3YEMOIO B HHUX
dopmara kaapa PHY. B OFB npodmis 1 s mepegayun KaapoB MUCII0Ib3yeTest 00baHbIN (hopmat kajgpa PHY
B OFB mpodwung 2 juid nepemauyn KaapoB ucmoab3dyercs dopmar kaapa PHY ¢ 3aromoBkoM BBICOKOH
nponyckHoi cnocoouoctu (HCH).

3.7.2 pabouas moJoca yacror (operational frequency band) (OFB): nnana3oH 4acToT, KOTOPBIA Y31y
Da3pEIIEHO WCIO0JIB30BATh Ul CBA3HU C IPYTHUM Y3JI0M JOMECHA.
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3.8 moaoca mpomyckanmus (passband): Ilomoca dwacToT, OmpezensieMas 4YacTOTOM IMOBBIMIAIOIIETO

npeobpaszoBanusi Fuc = 0 u uactoroil BepxHero cmemeHuss Fus >> FseXN/2 (cm. Tabmuiy 7-67 B
[ITU-T G.9960])).

3.9 paxuouacrora (radio frequency) (PH): ITosoca 4acToT, onpeaenseMas 4aCTOTOH MOBBIIIAIONIETO
mnpeobpazoBanus Fuc > 0 u nenrtpanpHoOi yactoroit Fc = Fuc + Fus >> FscxXN/2 (cm. Tabnuiier 7-67 u 7-68
B [ITU-T G.9960]).

3.10 noanecymas (nognecymas OFDM) (sub-carrier (OFDM sub-carrier)): I{entpansHas dactora
kaxxgoro nmoakanana OFDM, Ha KOTOpoil MOYKHO OCYIIECTBIATH ONTOBYIO MOAYJISIIAIO JJISl TIepeadn JaHHBIX
gyepe3 MOAKaHAaL.

3.11 noakanau (mogkanaa OFDM) (sub-channel (OFDM sub-channel)): ®ynnamenTanbHblii 21eMEHT
texHonorun wmonyssitnk OFDM. OFDM-monyssitop pasfenseT MOoJOoCy 4YacTOT KaHaua Ha rpymmy
napajiebHbIX MOJKaHAJIOB.

3.12 kiaacc jgunHuu (wire class): OamH ©3 KiIaccoB JIMHUM, HMMCIONIMHA OJMHAKOBBIC OOIIHE
XapaKTePUCTUKH: KOAKCHAIIbHBIH KaOellb, JOMAIIHUE TIPOBO/IA AIEKTPOIUTAHHS, IPOBOIA Teae()OHHO JINHUN
n kabens Kareropuu 5.

4 CoxpaieHusi 1 aKPOHUMBI

B nacrosmei PekoMeHganuu UCoiab3y0Tes CIAEAYOINE COKPAILEHNS U aKPOHUMBI:

BB BaseBand ba3oBblii iuamnazon

CB Coax Baseband ba3oBblii inamna3oH KOAaKCHaIbHOTO KaOeJIs

CRF Coax Radio Frequency PaguouacToTa KOaKCHaIBHOIO Kabems

DM Domain Master Benymuiuii y3en qomena

LPM Limit PSD Mask Macka orpannyenus PSD

OFB Operational Frequency Band Pabouas moJsioca 4acToT

OFDM Orthogonal Frequency Division My JIbTHIUIEKCHPOBAHHE C OPTOTOHATBHBIM
Multiplexing JEICHUEM 10 YaCTOTE

PB Power-line Baseband Bba3oBblii 1uana3oH JUHUH 3JICKTPOITATAHHUSI

PHY Physical layer DU3HYECKHIi YPOBEHE

PSD Power Spectral Density CrexTpalbHas JIOTHOCTh MOIITHOCTH

PSDC PSD Ceiling IMpeenbHbIi yPOBEHD CIIEKTPATBHOM INIOTHOCTH

MOIIHOCTH

PSM PSD Shaping Mask Macka dopmuposanus PSD

RF Radio Frequency PaguouacroTa

RPM Regional PSDM Mask Pernonanbnas macka PSDM

SM Sub-carrier Mask Macka mogHecymiei

5 Macka PSD nepenaun

Macka PSD-nepenaun (TxPSD) ompenensiercst mackoit mognecymux (SM), mackoit opmupoBanus PSD
(PSM), mogaBiieHuEM y4aCTKOB MEXTYHAPOIHBIX TUATIA30HOB JIFOOUTEIHLCKOM PalnOCBsI3U, ONPEACTIIEMbIM B
JAHHOM ITyHKTE, Mackoi orpanunderus PSD (LPM), onpeneneHHOM A1 KaXKI0W OTICIHHOM CPeIbl Mepeaayn,
a Takke peruoHanmpHoOW Mmackod PSD (RPM), ecnu ee ompenerneHHe COACPKUTCS B PETHOHATBHOM
npwioxenud (cM. [ITU-T G.9960]). Onna u ta xe macka TxPSD nomkHa mpUMEHSATBCS KO BCEM y3llaM
JIOMEHa.

Jia nmpuemonepenaranka MCO-T G.9960 PSD curnana nepenaun Ha qr000# 9acTOTe HUKOT/IA HE JOJDKHA
BBIXO/IMTH 3a npenensl Macku PSD-nepenaun. [{ns npuemonepenatunka MCO-T G.9963 cymma 3HaueHHUH
PSD nByx curHamoB mepemadd, mepefaBacMbIX OT NBYX MOPTOB Tx Ha 000 9YacToTe, HH TPH KAKHUX
ycnoBusAX He noipkHa npeBbimats TXPSD. PSD curnama nmepenadn MOXeT TOTOTHUTEIHHO OTPaHHYUBATHCS
npenensHeM ypoBHeM PSD (PSDC), mpuMeHsieMBIM K y3J1aM, Y4aCTBYIOLUIMM B ONPEACICHHOM COCIUHEHUH
(myHKT 5.4).
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Macka LPM (cM. myHkTsI 6.1.2, 6.2.2 11 6.3.2) onpeneisiet abcomoTHbIN npeaei PSD-niepenaun. OgHako eciu
JUTSI KOHKPETHOTO pervoHa ompesnencHa macka RPM, B kadecTBe aOCONMIOTHOTO Tpelena HCIOIb3yeTCs
HauMeHbIINH 13 ypoBHei Mmacok LPM u RPM na nro6oii 3anannoii uacrore. SM, PSDC u PSM o6ecnieunBatot
JanpHeilee orpaHnueHne U QGopmupoBanue PSD-nepenaun, MCHonb3ys TP MEXaHW3Ma: MAaCKHPOBaHHE
nmoHecymel (TogaBIeHne y9acTKOB CIEKTpa), mpenenbHoe orpanndenne PSD (orpanudenue yposHs PSD)
u hopmupoBanue PSD.

[Ipuemonepenaruukn MCO-T G.9960 u MCO-T G.9963 nomKkHBI TOAAEPKHUBATH MACKHUPOBAHHE
MOJHECYIeH, MOAABIEHHE YYaCTKOB MEXKIYHAPOAHBIX  IHANA30HOB JIIOOMTENBCKON  pafMOCBSI3H
n orpanmdenne PSD. Ilognepxka popmupoBanms PSD HeoOs3aTenpHa.

Macka PSD-mepenaun JomKHa COOTBETCTBOBATh HALMOHAJIBHBIM W PETHOHAJIBHBIM HOPMATHBHBIM
TpeOOBaHUSIM.

Macka LPM omnpenensiercss Ha OCHOBaHUW TPEATIOIOKEHHS, UYTO H3MEPEHHUS IPOBOASATCA C IMOMOIIBIO
obopymoBaHusi, cooTBeTcTBytomero crnenugpukanusam [b-IEC CISPR 16-1], ¢ ucrnonbp3oBaHueM AETEKTOpa
CpeAHEKBAJpaTHYCCKUX BENWYMH ¢ (QYHKOMeH '"ylnepXaHuhs MakcuMyMmMa' TIpH IIUPHUHE MOJIOCHI
o pazpemenuio 9 k' s wacror Hmwke 30 MI' u 120 k' amst gactot Beimie 30 MIm. J{ns cobmonenus
TpeboBanmii cranmapta [b-IEC CISPR 22] u mpoBeneHusI TOCTOBEPHBIX W3MEPEHHU TPHUEMOTIEPENaTIHKH
MCD-T G.9960 nomxHBI HAXOAUTHCS B aKTMBHOM COCTOSIHMM 1O MeHblIeil Mepe 10 mpoueHTOB BpeMeHHU
U MOAJIEP>KUBATh YPOBEHb MOILHOCTH MEPEAAUU B TeUeHHUE MUHUMYM 250 Mc.

[NPUMEYAHUE. — IToMrIMO ONMUCHIBAEMBIX B JAaHHOM ITYHKTE MEXaHHU3MOB, OIPEIENSIONINX aOCONIOTHBIE YPOBHHU
orpanndenust PSD-nepenaun (kak B OCHOBHOM IOJIOCE, TaK M BHETIOJNIOCHOH), HacTosimas PekoMeHmanus onpenenser
MEXaHM3M IpeaenabHoro orpanmdeHnst PSD, KoTopblii obecriedynBaeT AMHAMHUYECKOE MOHIDKEHNE MOIIHOCTH TEepeaadn
JUTA KaXJIOTO OTAEIBHOTO COeIMHEHUS 10 MUHUMAIBHOTO YPOBHS, TOCTATOYHOTO IS 0OecleueH s 3aJaHHOT0 KayecTBa

yeayr (QoS).

5.1 MackupoBaHue MOIHECYIHX

MackupoBaHr€ TOJHECYIUX JOJIKHO UCIIOJIB30BATHCS 1Sl TOAABICHUS IEPEIavd Ha OJTHOM UM HECKOJIBKHX
MIOAHECYITUX. Y CIIOBUSI MACKUPOBAHUS TIOHECYIIIUX OMPECIIFOTCS Mackol mogHecynmx (SM). MommHocTs
nepe1ayy MOAHECYIINX, YKa3aHHBIX B Macke SM, TomKHaA paBHATHCS HYJIO (110 TMHEHHOU mkane). Macka SM
HMMeEeT IPUOPUTET HaJl BCEMU IPYTUMU MHCTPYKLUHUSAMHU, OTHOCALIUMUCS K MOILIHOCTH MEPEAAYr NOTHECYILIHX.

Macka SM onpenensercs B BHJIE HECKOJIBKIX MacCKHPYEMBIX YaCTOTHBIX Juana3zoHoB. Kaxaplil auamna3oH
3a/1aeTCsl HAYaIbHBIM MH/ICKCOM MOTHECYIIEH (XL) M KOHEYHBIM HHACKCOM MOIHECYIeh (XH) B BUIE {XL, XH}
Macky SM, BKIIOUAIONIYI0 S IUana3oHOB, MOKHO IPEAICTaBUTh B clenyoneM popmare:

SM(S) = [{Xvr1, Xn1}, {Xi2, XH2}, ... {Xis, XHs}-

Bce noanecyiye B npenesax 3aJaHHOTO JUara3oHa, TO €CTh C HHACKCaMU OOJIbIIE MU PABHBIMU XL M MEHBIIIC
WJIM PaBHBIMU XH, TOJDKHBI OTKITFOYATHCS (TIEpeIaBaThCs ¢ HYJIEBOM MOIIHOCTHIO).

MexryHapoIHbIE TUana3oHbl II0ONTEIbCKON paanocss3u (cM. [Ipunoxkenne D) He SBISIOTCS 9aCTBIO MAaCKH
SM. V3en nomkeH o001agaTh BO3MOXKHOCTBIO OTKJIIOYEHUS OJHOTO WM HECKOJIBKHX JHala3OHOB
TOOUTETBCKON PaInOCBSI3H.

MMPUMEYAHUE. — Macka SM npenHa3HaueHa A7l 0XBaTa MACKUPYEMBIX MTOJHECYIIUX, ONPEAEISIEMbIX PErHOHAIbHBIM
MIPWIIOKEHNEM JJIsl COOJIIOIEHUSI MECTHBIX HOPMAaTHUBHBIX TPeOOBAaHMH, U MAaCKUPYEMbIX TOJHECYIHX, ONPECIIEMBbIX
MOJIb30BATENIEM MU MOCTABIUKOM YCIYT B LEJISAX YIPOLIEHHS JIOKAIBHOTO Pa3BEPTHIBAHUS.

5.2 (I)OpMI/IPOBaHI/le Cl'[eKTpa.]'[I)HOﬁ IVIOTHOCTH MOIIIHOCTH

dopmupoBaHHe CHEKTpajdbHOH IUIOTHOCTH MomHOCTH (PSD) mo3BoisieT BBIMONHATH TOHWKEHUE
PSD-miepeaun B HEKOTOPBIX 4YaCTSIX CIEKTpa, TJaBHBIM 00pa3oM Il OOecreueHUs CHEeKTpaTbHON
COBMECTUMOCTH M COBMECTHOH paOOThl C HMHOPOJHBIMH TEXHOJIOTHSMHU JIOMAIHUX CETeH. Y CIIOBHS
¢dbopmuposanust PSD 3anarorcs mackoit popmupoBanus PSD (PSM).

Macka PSM 3agaercss B quama3oHE 4acTOT MEXKIY HM3IIEH MOIHEcylled X1 W BBICIIEH MOAHECYLIeH Xu
Y COCTOUT W3 OJHOTO WJIM HECKOJbKMX YaCTOTHBIX CErMEHTOB. ['paHMIIBI CETMEHTOB OIPEICIISIFOTCS
3aIaHHBIMA TOYKaMH H3jJoMa. B mpememax kaxkmoro cermMeHta PSD moxkeT OBITH MOCTOSSHHOW JHOO
(hopMHPOBaTh JHMHEHHYIO HAKIOHHYIO XapaKTEPUCTHKY MEXIy 3amaHHbIMH ToukamMu PSD (B nbm/I'm)
C 4aCTOTO#, BRIPAKCHHOM B IMHEHHOM MaciiTabe (pucyHok 5-1).
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MuHuMyM Macku
; 3 ; orpanuyenus PSD (LPM)
{PSD, PSD,.; | i u pernonanbHOM Macku PSD (RPM)

Macka (%)OpMI/IpOBaHI/Iiﬂ PSD.(PM
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G.9964(11)_F5-1
a)
Ha stoMm pucyHKe He rokazaHa Macka nojgaecyumx (SM).

Pucynok 5-1 — Iloctpoenune macku PSD-nepexaun

Kaxnas touka mszmoma PSM ompenensiercs WHAEGKCOM MOAHecymed Xn W BemmumHOM PSD, Ha sTOiM
monHecymieit, BeipaxkeHHOW B abm/I'm {X,, PSDn}. Bemmumna PSD; Takxke m0mKHA NPUMEHSTHCS
K IOJAHCCYIIUM HUKE X1, 4 BEJIMYHNHA PSDH TaKXKC OOJDKHA MPUMCHATHCA K MOAHCCYIIIMM BBIIIC XH. MaCKy
PSM, BriIt09aroIyto S CerMeHTOB, MOYKHO MPEICTaBUTh TOUKaMu u3jioMa (S+1) B cienyroieM Gpopmare:

PSM(S) = [{x1, PSD1}, {x2, PSD2} ... {Xs, PSDs}, {X+, PSDn}].
JIrobotli y3en, noanepkuBatonuii popmupoanue PSD, nomkeH moanepusaTh 10 32 Touek usioma PSM.
MaxkcuManbHas KpyTH3Ha HAKJIOHHBIX Y4acTKOB Macku PSM noanexxur panpHeieMy paccCMOTPEHHIO.

Ecnu ognra wnmm Heckonbko Touek m3noma PSM 3amansl Beitie LPM wnu pernonanpaoit Mmacku PSD (RPM),
Macka PSD-nepeqaun nomxHa ObiTh paBHa: TXPSD = min(PSM, LPM, RPM). Bce Benmnuunst PSD, Touek
n3iioma PSM fosxHbL OBITH Oouibliie BeTUYUHBl PSMmin. Bennunna PSMmin He 10JDKHA ObITH 00Jiee 4yeM Ha
30 nb HmKe nuKoBOH BeTMYMHBI Macku (popmuposanus PSD.

[NPUMEYAHMUE. — Touku uznoma PSM He UMeIOT OTHOLLIEHUS K TOUKaM u3ioMa SM; Mmacka SM u npaBuiia oJaBieHUs

YYaCTKOB MEKAYHAPOAHBIX JUAIIa30HOB JIFOOHMTENILCKOM paanoCBA3U BCErja UMCIOT IIPUOPUTET HAQ MacKoOM PSM, c€Cln
OHH 3aJaHbI JJId TEX XK€ MHACKCOB.

5.3 IlonaBienue y4acTKOB MEKIYHAPOIHBIX JHANIA30HOB JIO0ONTENbCKON PaanoCBsA3N

Ecnu kakoi-m160 quana3oH JIIOOUTEIbCKOM paJInOCBI3H MaCKUPyeTCs, mogHecyInre ¢ yactoramu (Fa. — Fsc)
<f < (Fuit Fsc), e FaL 1 Fu — 9T0 HIOKHSISI M BEPXHSISI YaCTOTHI JIIOOMTENBCKOTO PaMoAnana3oHa CoriacHo
onpexaencHuio B [Tpunoxxenun D, 1okHBI ObITh OTKIIIOUEHBI (TIEPEIaBaThCs ¢ HYJIEBOI MOIIHOCTHIO). Kpome
TOTO, y JI00OTO Yy3ia, pa0oraromiero 1o Tene)OHHON IJIMHUM WKW JIMHAW JieKTporuTtaHus, PSD
MepeIaBaeMoro CUTHaIA BO BCEX MEKIYHAPOIHBIX JHAINa30HaX JIOOUTEIBCKON paHMOCBA3H, MACKUPYEMBIX B
3aJJaHHOM JIOMEHE, He JIOJDKHA MpeBbimaTh —85 nbm/I 1.

Kpyrusna xapakrepuctuku PSD mist dopMHupoBaHUS TOJIOCH TOJABICHHS ONPEAEISIETCS 110 YCMOTPEHUIO
HIPOU3BOAUTEIIS.
5.4 IIpenenabHbIi yPOBEHB CTIEKTPAJIBHOM IVIOTHOCTH MOLHOCTH

[Ipenensusiii yposens PSD (PSDC) onpenenser yposerb PSD, KOTOpBIi ncnonb3yeTcs Al HAaJIOXKEHUS
orpaHudeHMs (TO €CTh mpeaenbHON (yHKIHMM) Ha TepenaBaeMblii curaain. PSDC He 3aBHCHT OT 9acTOTHI
1 o0o3HavaeTcs ofHoM BenmuunHOoM B 1bm/I 1. Jlomyctumbim nuanazoHoM BennanH PSDC sBnsroTcs 3HaueHUS
ot —50 1bm/T'y 1o —100 abm/T'x ¢ mwaramu o 2 1b.

PSDC npomxen noanep’uBathcsi BceMH npuemorniepeaatunkamu MCO-T G.9960.
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55 IMoxasienue yyacTkoB auanaszonos VDSL2

JIro6oit y3en, paboTaromuii uepes TeneOHHYIO JIMHUI0, KOAKCHAIHHBIN KaOeh W JIMHUIO dIIEKTPOITUTAHHS,
TIOJKSH TOJIepKuBaTh CHkeHue PSD mepemaBaeMoro CUrHama B OJHOM WJIM HECKOJIBKHX YacCTOTHBIX
nuamnasonax VDSL2 no ypoBHeH, JOCTAaTOYHBIX IJIs HAACKHOW mepenauu curHamoB VDSL2 cormacHo
onpenencHuto B [Ipunoxenun E.

6 Crnenndukanus CneKTPAIbHOI0 COAeP:KAHM JIsl PA3JTUYHBIX THIIOB CpPelbl Mepeiayn
6.1 Crneuundukanus cneKTPaJbLHOI0 COAEPKAHMS I TeJ1e(POHHBIX TUHMIT
6.1.1 Ilapamerpsl ynpaBjeHHus

B tabmumne 6-1 npuBenens! gomyctuMeie nmapamerpsl ynpasienus OFDM s pazmuunsix OF Buaaerorrpex
FEFAHOB, ONPEIeIIEHHbBIX 1 TeedoHubIx aunuii. [Tapamerpsr onpenenens: B [ITU-T G.9960].

Tab6auua 6-1 — [lapamerps! ynpaBaenuss OFDM nisa TesieoHHBIX THHUT

Tun nomena

basesbHiananazen+ 1 enedonnedias sununs (Ipumeyanne 5)

Ha3Banne [poduas 1 Ipoduas 2
YaCTOTHOIO ILIAHA (Ipuveuanue 6)
50 MI'u-TB 100 MI'u-TB 200 MI'u-TB
(Ilpumeuanue 2) (Ilpumeuanue 3) (Mpumeuanue 4)

MuHUMaILHAS 0 MI'q 0 MI'g 0 MI'ig OFmin

paboyas yacTora

MakcumaiibHas 50 MI'n 100 MI'g 200 MI'g OFmax

paboyas yacToTa

N 1024 2048 4096 (OFmax—

OFmin)/Fsc
Fsc 48,828125 xI'iy 48,828125 xI'ix 48,828125 xI'iy 48,828125 kI'i1
S (gacrorta
X X X X

BBIOOPKH) N X Fsc N x Fsc N xFsc N X Fsc

Nai N/32xkmmak=1,....8 N/32 xkmmak=1,....8 N/32 x k mst k = N/32 x Kk ms k =
BBIOOPOK TIpH BBIOOPOK 1,...,8 BEIOOpPOK TIpH 1.....8 BEIGOPOK IpH
50-S MBrI0/C mipu £86-S MBHBIO/C 200-S MBrI0/c S MBrIG/C

Nai-HD N/4 =256 Be1OOpOK N/4 = 512 BeiGopok N/4 = 1024 Bei6opox N/4 Bbi6opok npu
mipu 58-S MBrIO/c mipu £86-S MBHBIO/C mipu 280-S MBBIO/C S MBBIO/C

NeI-bF N/4 = 256 Br1OOpOK N/4 = 512 Bbibopok N/4 = 1024 BrIGOpOK N/4 Bbi6opok npu
npu 56-S MBrIO/c nipu £06-S MBEIO/C nipu 200-S MBbI6/c S MBBIG/C

B N/32 = 32 BeiGopku N/32 = 64 BerOOpKH N/32 = 128 Be1GOpOK N/32 Br160poK 11pu
npu 56-S MBrIO/c nipu £06-S MBEIO/C nipu 200-S MBbI6/c S MBEIO/

Fus 25 Ml 50 MI' 100 MI'n (OFmax — OFuin)/2

Fuc 0 MI'n 0 MI'n 0 MTI'g OFmin

[MpaBuIto HHAEKCALIUH
TOJHECYIIHX
(ITpumeuanwue 1)

IIpaBuno Ne 1

IIpaBuno Ne 1

IIpaBuno Ne 1

[paBuio Ne |

[TPUMEYAHUE 1. — bonee noapoOHble CBeASHUS O MPpaBUIax UHAEKCALMU MOAHECYIIUX IPUBEIEHbI
B myHkre 7.1.4.1 [ITU-T G.9960].

[MTPUMEYAHUE 2. — Jlnana3zon yactot nogHecymux ot 0 g0 50 MI'.
[MPUMEYAHUE 3. — Jlnana3on yactot nojgHecymux ot 0 1o 100 MI'm.
[TPUMEYAHHUE 4. — lnana3zon yactoT nogHecyuwux ot 0 no 200 MI'm.

MNPUMEYAHMUE 5. — [Ipoduine 6a3oBoro auamazoHa TeaeOHHON JIMHAN TaKKe MPUMEHAM K JTFO0OMY IPyroMy
KabeJro Ha OCHOBE BUTOW MeHOM Maphl (HampuMep, KaTeropuu 5).

[MPUMEYAHUE 6. — OFmax 1 OFMIN COOTBETCTBYIOT MAKCHMaIbHONW ¥ MUHUMAJIBHO YaCTOTE, KOTOPYIO BO3MOKHO

ncnoab30B8arh B TeueHue nepenaun 8 OFB npoduiist 2. Benmmunaa OFMAX — OFMIN noipkHa ObITh KpaTHOU

50 MI'1.
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6.1.2 Cneuuduxamusa macku PSD nns tesiepoHHBIX THHMIT

Macka orpanuuerus PSD (LPM) ais paboTs! o TeneOHHBIM JUHUIM (HaerorHbte-fratbtOFB 50 MI'u-TB,
100 MI'-TB u 200 MI'u-TB) momkHa OBITH TaKOM, KaK MOKa3aHO HAa PUCYHKE 6-1 is-tactoTHbixHAGHOB
OFB 50 MI'-TB u 100 MI'u-TB u Ha pucyHke 6-1.1 mns saerornere—maara— OFB 200 MI'u-TB u na
pucynke 6-1.2 mg OFB mpodwins 2 ¢ wacroramu fi—fu, mpusenernsvu B Tabmumax 6-2 u 6-3.

70

76
-30

~140

fu Jiz Jia fn I fia MIu

G GO64( 11 ) Amd 2(16)_FB-1

PucyHnok 6-1 — Macka orpanudenusi PSD 1151 nepeaayun CUrHaioB 1o Tejae()OHHBIM JIHHUAM
(yyacTKH MoJaBJIeHHsI AUANIA30HOB JIO0OMTEILCKOI PAJIHOCBI3H He MOKA3aHbI)

70
-76
-79
~-80 \
~110
~140
fs Jia Jis / /

m N ,H' ’Hl N‘ru

G.O984 11 - Amnd 2(18)_FB-11

Pucynok 6-1.1 — Macka orpanudenusi PSD 1151 mepeaayn CMrHajI0B 10 TeJie()OHHBIM JTHHUSM
(y4acTku moxaB/ieHHsI THATIA30HOB JIOOUTEIbCKOM PaHOCBS3H He MOKA3aHbI))

o o dn S S S i Jis MTI'n
G964 11 - Amd 3(20)_F6-1.2

Pucynok 6-1.2 — Macka orpannyenus PSD 15 nepeagayy CUrHaJI0B 110 TeJIeOHHBIM JHHUAM
(V4acTKHU NMOJAABJICHUS INUANA30HOB JIOUTEIbLCKON PATHOCBA3H He NOKA3AHbI)

[Mapamerpsl yacToTHOrO criekTpa s maanes—OFB 50 MI'u-TB, 100 MI'u-TB, 200 MI'u-TB u OFB ¢

HeorpatHueHHoHHosoeoHpoh s 2 npuseaeHsl B Tabnuiax 6-2, 6-3-#, 6-3.1 u 6-3.2, COOTBETCTBEHHO.
[IpomexyTOouHbIE TOYKH MEXIy TOYKAaMH, OINpeleNieHHBIMH Ha Pucynkax 6-1— 6-1.1 u 6-1.2, cienyer

MOJIy4YaTh C MOMOIIBIO JIMHEHHOW MHTEPIIOJSIMY (B 1B 110 JTMHEHHOMN [IKaJe YacTOTEI).
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Ta6auna 6-2 — [lapamerpsl macku orpanuydenus PSD nna OFBuaerornoresmranab0 MI'u-TB

ITapamerpsl Hacrora PSD IMpumeuyanne/Onucanue
pamerp (MTI'n) (1Bm/T'n) P

fL1 1,7 —140 ObecneunBaer 3amuty ycrpoiicts ADSL
0e3 CIIMTTEPOB

fL2 3,5 —80 CoBIafaeT ¢ AUAra3oHoM J00UTEILCKOM

fla 40 paaroCBs3H

fis+ AF 4,0+ AF =70 AF — 3T0 mpOU3BOJILHO MaJjiasi MOJIOKUTEIbHAS
BEJIMYMHA

fur — AF 30 - AF =70 AF — 3T0 IpOM3BOJIBFHO Majiasi MOJIOKUTEIbHAS
BEJIMYMHA

fra 30 =76

fre 50

fus 60 -110

I[MTPUMEYAHME. — INoauecyue Boite fy, — AF He T0KHBI HCIIONB30BATHCS TS TIepeaayn (HU TaHHBIX,
HU BCIIOMOTaTEIFHON MH(POpPMAITHH).

Ta6auna 6-3 — [lapamerpsl Macku orpanuuenust PSD nnsa OF Buaerornore-maana-100 MI'u-TB

ITapameTpsl Hacrora PSD IIpumeyanne/Onucanne
pamerp (MTI'n) (abm/T'n) P

fL1 1,7 —140 ObecneunBaet 3ammuty ycrpoiicte ADSL
0e3 CIUIUTTEpOB

fio 3,5 —80 CoBnagaeT ¢ QMaIa3’oHOM JHOOUTEILCKON

fla 40 PpagHoCBsI3H

fis + AF 4,0+ AF =70 AF — 5TO IpOM3BOIBHO MaJas MOJIOKHUTETbHAS
BEJINYMHA

fur — AF 30 - AF =70 AF — 3T0 IpOu3BOIBLHO Majiasi MOJIOKUTEIbHAS
BEJIMUMHA

fhs 30 =76

fho 100

fus 120 -110

IIPUMEYAHUE. — Ioauecymue Boime fup — AF He D0KHBI HCTTOB30BATHCS IS HIepeIaud (HU JaHHbIX,
HU BCIIOMOTaTENLHON MH(DOpMAITHH).
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Tab6auna 6-3.1 — [Iapamerpbl Macku orpanudenust PSD niua OFBuaerornore-maana-200 MI'u-TB

IMapameTtpsI Hacrora PSD IIpnmeuyanune/Onucanne
P p (MTI') (aBbm/T'n) P

fL1 1,7 —140 ObecneunBaer 3amuty ycrpoiicts ADSL
0e3 CIIUTTEPOB

fLo 3,5 —80 CoBrniajiaet ¢ qUana3oHOM JIOOUTEIbCKON

fla 40 PagHoCBsI3H

fis+ AF 4,0 + AF =70 AF — 5T0 IpoM3BOIEHO Masasi TIOJIOKHUTENbHAS
BEJIMYMHA

fur — AF 30 - AF =70 AF — 3T0 IpOM3BOIBFHO Majiasi MOJIOKUTEIbHAS
BEJINYMHA

fhi 30 =76

fho 100

fha 200 =79

fha 240 -110

IMPUMEYAHUE. — IMoauecyinue Boitie fro — AF He 10/KHBI MCIIONB30BATHCS 11 TTepeaadn (HU JaHHBIX,
HH BCIIOMOT'aTeIbHOU UH(DOpMAITHH).

Taoauma 6-3.2 — [lapamerpsl Macku orpanndenus PSD wis OFB npoduias 2

IlapameTpsbl Hacrora PSD [pumeuanne/Onucanue

e .

—ADANEIDR (ML) (1Bm/T'ny) L

fL1 17 —140 ObecneunBaer 3amuty yerpoiicts ADSL
0€e3 CIUTUTTEPOB

fL2 35 —80 CoBnajiaer ¢ IMana3’oHOM JIOOUTENBLCKON

fls 40 PAIMOCBS3H

fuis+ AF 4.0 + AF =70 AF — 3T0 IpOU3BOJILHO MaJias MOJIOKUTEIbHAS
BEJIMYMHA

fui — AF 30 — AF =70 AF — 5T0 Ipon3BOILHO MaJiasl OJIOKHUTEIbHAS
BEJNYMHA

frn 30 -76

fio 100

fus 200 =79

fisg 240 ~110

fus 480 -110

[TPUMEYAHUE. — Moauecyiuue Boite fyp — AF He J0/KHBI HCIIOIB30BATHCS JUIS TIepeiaun (HA TaHHBIX,

HH BCIIOMOTaTeNLHON MHGOPMALIHH).

[MPUMEYAHUE 1. — [Ipu MCHOIB30BaHUM JOTIONHUTEIHFHOIO (OPMHUPOBAHUS CIEKTpa, KaK ONMHCAaHO B IMyHKTE 5.2
(mampumep, 111 00ecTiedeHNs CIIEKTPaTbHO COBMECTUMOCTH, COOJIFOAEHHUS OTPaHUIEHUI MOIITHOCTH B ITHPOKOH MOJI0CE
U Jp.), pa3iIu9HbIe Y4acTKH 3ToH Macku PSD MOryT mOHIMKaThCs 3a CUET OTKIFOUEHUS MOAHECYIINX WM CHIDKEHUS
MOIMHOCTH WX mnepemauyd. [Ipym HE0OXOAMMOCTH MOTYT HCIIOJIB30BAThCA JIOTIONHUTEIBHBIE YYACTKH IOJABICHUS
JaCTOTHOTO CIIEKTpa.

IMPUMEYAHUE 2. — Cetu VDSL2 00bI4HO pa3BepTHIBAIOTCS, HCTIONB3Ys cityxeOHbIi crmutrep (B [D-1TU-T G.993.2]
HE TIOOMIPsIeTCST MCHOJb30BaHMe TexHojornn VDSL2 06e3 crmamTrepoB). DTO MO3BONSET HMCHONB30BATH CHEKTP
MCD-T G.9960 Bmnote o fia. Ipu ucnoms3oBanuu ceteit VDSL2 0e3 CIUIMTTEPOB HMKHAS YacTOTa CIICKTpa
MCDO-T G.9960 nomkHa OBITH CMEIIEHa BBEPX M YCTaHOBJIEHA HaJl BEpXHEH MoaHecy el Hucxosmero moroka VDSL2.

B nynkre 7.2.1 [ITU-T G.9960] comepxxutcst 6osee moapoOHas creruduranms GU3NIeCKOro ypoBHS s
Mepeiayyl CUTHAIOB MO TeIC(OHHBIM JTHHUSM.
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6.1.3 IToCTOTHHO MACKHPYyeMbIe MOTHEeCYIIHe

[Nomnecymmue 0-72 (BKIIOYHUTENHHO) IOJDKHBI ITOCTOSHHO MACKHpPOBAThCS TIPH Tepeade CHTHAIOB
1o teneoHHbM JuHUAM. OHHM HE JOJDKHBI HUCIOJB30BATHCS YIS Mepenadyd (HU JTaHHBIX, HU KaKOW-JIH00
BCIIOMOTATEIbHOM HHPOPMAITHH).

6.2 Cneuudukanus CeKTPAJILHOr0 coAep:KaHusl 111 THHUI JIeKTPONMUTAHUSA

6.2.1 IlapameTpsl ynpaBjeHus

B tabmuue 6-4 npuBenens! gomyctuMeie nmapamerpsl ynpasienus OFDM s pazmuunsix OF Buaerorrpex
HHAAHOB, ONPEICICHHBIX U JIMHUH dnnekTponutanus. [Tapamerpsr onpenenenst B [ITU-T G.9960].

Ta6auna 6-4 — Ilapamerps! ynpasiaenuss OFDM nuist aunmii 3JeKTponuTanus

Tun nomena

Ba3oBblii AUaNa30H JUHUM JIEKTPONMTAHUA

HasBanue Ilpoduis 1
© YACTOTHOFO
[ 25 MI'u-PB 50 MI'u-PB 100 MI'u-PB
(ITpumeuanmue 3) (IIpumeuanmne 3) (IIpumevanmne 3)

N 1024 2048 4 096

Fsc 24,4140625 xI'u 24,4140625 xI'n 24,4140625 xI'g

Nai N/32 x k mis N/32 x k mis N/32 x k mis
k=1,...,8 BBIOOpOK k=1,...,8 BEIOOpOK k=1,...,8 BEIOOpOK
npu 25 MBEI16/c npu 50 MBEI16/c npu 100 MBrIO/C

NGI-HD N/4 = 256 BeIGOpOK N/4 = 512 BeIGOpOK N/4 =1 024 BeIGOpKH
npu 25 MBBIO/C npu 50 MBEIO/C npu 100 MBb16/c

Nci-or N/4 = 256 BeIOOpOK N/4 = 512 BeIGOpOK N/4 =1 024 BeiOOpKH
npu 25 MBr16/c npu 50 MBBIO/C npu 100 MBbI16/c

§ N/8 = 128 BbIOOpOK N/8 = 256 BbIOOPOK N/8 = 512 BbI6OpOK
npu 25 MBEI0O/c npu 50 MBEIO/c mpu 100 MBBIO/C

Fus 12,5 MI'nq 25 MI' 50 MI't

Fuc 0 MI'ng 0 MTI'ng 0 MTI'rg

IIpaBuio unAeKCcauu
MOJIHECYIIIUX
(ITpumeuanue 1)

IIpaBuno Ne 1

[Ipasumio Ne 1

[IpaBumio Ne 1

[NPUMEYAHUE 1. — Bonee noapoOHbIe CBEICHUS O MTPaBHiIaX WHICKCAIIMY TOJHECYITUX TPUBEICHBI

B myHkTe 7.1.4.1.

IIPUMEYAHUE 2. — OFBYaerorrbte-mrats: 25 MI', 50 MI'pu 100 MI'1y MOTYT HCIIOJIB30BaThCSI y3JIaMH,
paboTaroyMK B OJHOM JOMeHe 0a30BOTO JAMAana3oHa JIMHAU JJIEKTPOITUTAHUSI.

MMPUMEYAHMUE 3.— /Inana3zon yactot noxHecynmx ot 0 go 2xFys MI'm.

6.2.2 Cnemupuxanus Macku PSD 1ist ImHMIA 3JIEKTPONUTAHUS

Jus ywacrotHeix miaHoB 25 MI'n-PB, 50 MI'n-PB u 100 MI'u-PB macku orpanmuenuss PSD 6a3oBoro
JMara3oHa Ui Mepeiadyd CUTHAJIOB IO JIMHUAM 3JICKTPOIMTAHMS JOJDKHBI OBITh TAKMMH, KaK MOKa3aHO
Ha pUCYHKe 6-2, ¢ yactoTamu fi—fy, mpuBeaeHHBIMU B TabmHIIE 6-5.

IMPUMEYAHMUE 1. — YpoBau PSD Moryr OBITH JIONOJHHUTENHHO OrPaHMYEHBl HOPMAaTUBHBIMH TPEeOOBAHHSIMH
3JIEKTPOMAarHUTHOM COBMECTUMOCTH.
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Pucynok 6-2 — Macka orpanndenust PSD 1/ist nepegaum cCMrHajaoB 1o JHHUSM 3JIEKTPONUTAHUSA
g OF Buaerornsrxsaaanes 25 MI'u-PB, 50 MI'u-PB u 100 MI'u-PB
(yuacTku moaaBJieHUsl THANIA30HOB JIOOUTEIbCKO# PaIHOCBS3H He MOKA3AHbI)

[TapameTpsl yacToTHOTO criekTpa s mianoB 25 MI'n-PB, 50 MI'u-PB u 100 MI'i-PB nipuBenens! B Tab:mie
6-5. [IpomMexyTOUHBIE TOUKH MEXKAY TOUYKaMHM, ONpPENesICHHBIMH Ha PUCYHKE 6-2, pacCUMTHIBAIOTCS ITyTEM
JMHEHHOW MHTEPNOJAIKY (B A 10 JTMHEHHOHN MIKaJIe YaCTOThI).

Tab6auua 6-5 — Ilapamerpsl Macku orpanudenus PSD nns OF BuaerornbixH1aHoB
25 MI'u-PB, 50 MI'u-PB u 100 MI'u-PB

ITapameTpbi Hacrora PSD Mpumeuanune/Onucanue
pamerp (MTI') (xBm/T'n1) p

fLa 1,1 -90 JlomoJIHUTEIbHOE TIO/IaBJICHHE HAa YacTOTaX MEHEe
1,1 MI't y1st CHUDKEHUS TIEPEKPECTHBIX MTOMEX C
ADSL

fiLo 1,8 -85 CoBI1a1aeT ¢ AUara3oHoM J0OUTEILCKOI

fLs 20 pPagroCBs3H

fis + AF 2,0+ AF =55 AF — 5T0 IpOu3BOIBHO MaJas MOJIOKHUTETbHAS
BEIUYHMHA

fur — AF 30 - AF —55 AF — 3T0 npon3BOJIHLHO MaJiasi MOJI0XKUTEIbHASL
BEIUYHMHA

fh1 30 -85 AF — 5T0 IpOu3BOIBHO MaJas MOJIOKHUTETbHAS

fio — AF 100 — AF BEIMHHHA

fro 100 -100

fus 250 -120

IMPUMEYAHMUE. — INoauecyruue Boime fip — AF He M0JKHBI HCITOB30BATHCS IS TIEpeaayun (HU JaHHbIX,
HHU BCIIOMOTaTeNbHOU HH(OpMAIINN).

[MPUMEYAHMUE 2. — [Ipn ucnosib30BaHUM JIOMOJIHUTEIBHOTO (POPMUPOBAHUS CHEKTpa, KakK OIMCAaHO B ITyHKTE 5.2
(HanpuMep, Uil obecredeHus] CHeKTpajdbHOW coBMecTHMocTH ¢ VDSL2, coOmroneHust orpaHWMYeHUil MOIIHOCTH
B IIMPOKOI1 IoJI0Ce U JIp.), pa3Nu9HbIe YIaCTKH 3ToH Macku PSD MOTryT MOHIKAThCS 32 CHET OTKIFOUEHHS ITOTHECYIITHX
WIA CHIDKEHHWS MOITHOCTH WX Tepenadd. [Ipm HeoOXOAMMOCTH MOTYT HCIOJB30BATHCS JOIOIHUTENBHBIE YYaCTKU
TOJIaBJICHUS YaCTOTHOTO CIEKTPa.

IMoguecymue ¢ yactoramu (80 MI'p — Fsc) < f < (100 MT'tp + Fsc) m0mKHBI MacKHpOBaThes (TIepeaBaThes
C HYJICBOW MOIIHOCTBIO) IOCPEICTBOM Mackd SM, eciu TONBKO WCIIONB30BaHUE 3TOr0 JUara3oHa
HE pa3penieHo peruoHaIbHBIMA HOPMATHBAMHU.

B nmynkre 7.2.2 [ITU-T G.9960] conepxurcst 6osee noapoOHas crnenudukanys GU3HIECKOro YpOBHS A
nepeaayr CUTHAJIOB MO JIMHUSAM 3JIEKTPOIIUTAHHUS.
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6.2.3

IMocTostHHO MacKHpyeMble MOHeCYIHe

[omuecymue 0—74 (BKIFOUMTENHFHO) CHTHAIOB 0230BOTO AMAa30Ha JOJHKHEI IIOCTOSTHHO MacKHUPOBATHCS MIPH
nepenavye Mo JUHUSAM iekTpormtanvs. OHU HE JOJDKHBI UCHOJIB30BAaThCs JUIS Nepeaadn (HU JaHHBIX, HH
KaKoOH-1100 BCIIOMOTraTeNbHOW HH(pOpMAIIHH).

6.3
6.3.1

ITapameTps! ynpasJieHus

Cneuudukanus CeKTPAJIBLHOI0 coAep:KaHusl 1 KOAKCHAJIBHBIX Kadeiei

B tabmuue 6-6 npuBeneHs! gomyctuMeie nmapamerpsl ynpasienus OFDM s pazmuunsix OF Buaerorrpex
HHASHOB, ONPECICHHBIX U1 KOaKCHalIbHBIX Kaoeneil. [Tapamerpsr onpenenensl B [ITU-T G.9960].

Ta6auna 6-6 — Ilapamerps! ynpasiennss OFDM st koakcHanbHbIX Kabeeii

Tun nomena

BbazoBwrii AUANIA30H KOAKCHAJIBbHOI'0 Kaoes

(IIpumeyanue 2)

KoakcnajabHblii
Ka0eJb

PY koakcHaJbHOT0 Kadeas
(IIpumeuaHue 2)

Ha3Banmne OFB npoduas 1 OFB npodwuias 2 OFB npoduas 1
Ipuiosxk 10
" | 50MI'u-CB | 100 MI'u-CB | 200 MI'u-CB (Mpuromennce 10) oy nm CRF | 100 M- CRF
(IMpumeuanue | (Ipumeuyanue | (lIpumeuanue (IIpumeyanue (Ilpumeyanue
4) 5) 9) 6) 7)
MuHuManbHast
pabouast 0 MI'u256 0 MI'i542 0 MI'i3624 OFmin 0 MI'i256 0 MI'ib32
gacToraN
MakcumanbHas
paboyas 50 MI'n 100 MTI'g 200 MI'g OFmax 50 MI'n 100 MI'g
4acToTa
Fsc 195,3125 k' | 195,3125 x| 195,3125 kI’ | 48,828125 kl'11 195,3125 k' 195,3125 k'
S (gacToTa N x Fsc N x Fsc N x Fsc N x Fsc N X Fsc N % Fsc
BBIOOPKH)
Nai N/32 x k N/32 x k N/32 x k N/32 x kK s k = N/32 x k N/32 x k
mak=1,..., | mmak=1,....8 | mak=1,...,8 | 1.....8 sui6opoxipu | mmak=1,...,8 msk=1,...,8
8 BEIOOpOK 1pu | BEIOOpOK iput | S MBEIO/C BEIOOPOK ITpH BEIOOPOK IIpH
BbIOOpOK mpu | £00S MBrIO/c | 200S MBEIO/C 50-SMBrIO/C 100S MBEIO/C
50S MBrI6/c
NgI-HD N/4 = 64 N/4 = 128 N/4 = 256 N/4 Bi6opok npu N/4 = 64 N/4 =128
BEIOOPKH TIPH | BEIOOPOK Iipu | BEIOOpOK ipu | S MIBEIO/C BEIOOPKH TIPU BEIOOPOK IIpH
50S MBr1O0/c | 400S MBBIO/Cc | 200S MBEIO/C 50 MBrIO/C 100S MBEIO/C
Ngi-bF N/4 = 64 N/4 = 128 N/4 = 256 N/4 BbGOpOK npu N/4 = 64 N/4 = 128
BBIOOPKHM TIPH | BBIOOPOK mpH | BBIOOpOK iprt | S MBBIO/C BBIOOPKHU TIPU BBIOOPOK NpH
50S MBr16/c | 400S MBr16/c | 200S MBEIO/C 50-SMBEIO/C 100S MBrIO/C
B N/32=8 N/32=16 N/32 =32 N/32 Bri6opok npu N/32=8 N/32 =16
BBIOOPOK ITpH | BEIOOPOK Iipn | BRIOOpKH mpu | S MBEIO/C BBIOOPOK ITpH BBIOOPOK TIpH
50S MBr1O/c | 400S MBBIO/c | 200S MBBIO/C 50S MBrIO/C 100S MBBIO/C
Fus 25 MI'ng 50 MI' 100 MTI'ng (OFmax—OFun)/2 | 25 MI' 50 MI'n
Fuc 0 MI'n 0 MI't 0 MI'g OFmin X (Ilpumeuanue | Y (Ilpumevanue
3) 3)
[pasuno IIpaBuno Ne IIpaBuno Ne'1 | IIpaBuno Ne1 | [Ipasuio No | ITpaBumno Ne 1, IIpaBumno Ne 1,
HHIEKCAIIUTHA 1 eciir X =Y, eciiu X =Y,
MOJIHECYIUX 160 00
(Ilpumeuanue 1) npaBuiio Ne 2, npasuiio No 2,
ecm X + ecmm X +
25 MI'ny = 25 MI' =
Y + 50 MI'g Y + 50 MI'g

(ITpumeuanwue 8)

(ITpumeuanwue 8)

[MPUMEYAHUE 1. — Bonee moapoOHBIe CBECHNS O MPaBWIaX HHACKCAINN TOAHECYIITNX pUBeAeHB B myHKTe 7.1.4.1.
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Ta6auna 6-6 — Ilapamerps! ynpasiennss OFDM st koakcHanbHbIX Kabeeii

MMPUMEYAHUE 2. — OFB Yaerorrpte-frasnt-50 M1, 100 MI'y u 200 MI'1It MOTYT HCIIOJIB30BAThCS Y371aMHU, PAOOTAOIUMHU
B OJTHOM JIOMEHE 0a30BOT0 AHana3oHa KOaKCHaIbHOTO Kabems. Tot xe nmpuHimn npuMensercs K OF B saerorrsmv HaHam
50 MI'm u 100 MTI'u, onpeneneHubM i foMeHa PY koakcuaibHOTO Kabes.

[MPUMEYAHUE 3. — Benmuuns! Fyc He06X01MO0 BEIOHPATh U3 JOMYCTHMOTO MHOKECTBA, OIIPENeNICHHOTO B Tabmmme 7-67
[ITU-T G.9960], cobionas nmpaBuia periOHaIbHOTO PACTIPEISICHHUS CIIEKTPa (CM. pETHOHATBHBIE IPHUIIOKEHUS).

[MPUMEYAHUE 4. — [Tnana3on gactot nogaecymmx ot 0 o 50 MI'm.

[NPUMEYAHUE 5. — lnana3on yactot nogHecyumux ot 0 1o 100 MI'n.

IMPUMEYAHUE 6. — [Tnana3on gactot nmoguecynmx ot X mo (X + 50) MI'm.

IMPUMEYAHMUE 7. — [lnana3zon yactoT noauecymux ot Y 1o (Y + 100) MI.

ITPUMEYAHUE 8. — TouHsle onpeaeneHys IpaBuil HHIEKCAI[MH COACPKATCSA B pErMOHATIBHBIX IPUIT0KEHUSIX.
MMPUMEYAHUE 9. — [Tnanazon gactot nogHecymux ot 0 mo 200 MI'm.

[TPUMEYAHUE 10. — Benmmunaza OFMAX — OFMIN momkHa 66ITE KpaTHO#H 50 MI 1L

6.3.2 Cneuudukamus macku PSD 1iis1 koakcnaabHbIX Kalesei

Macka orpanuuenust PSD miis nepenayn PU-curnanos 1o koakcuajabHOMY KaOello moka3aHa Ha pUCyHKe 6-3,
a ee 4acToThl yka3aHbl B Tabiuiax 6-7 (OFBuaerornbii+ai-50 MI'-CRF) u 6-8 (OF Buacrortbiimat
100 MI'u-CRF), rae mupuna momsocsl BW = fiyg — fis.

PSD,

PSDy, - X1
PSD, - X2

PSD,— X3
PSD, - X4

ki Jolu Jia Fin Fishia Jma My

G S6A(11)_F&3

PucyHok 6-3 — Macka orpanudenusi PSD oxHoro kanasa nis nepegaun PU-curnanos
10 KOAKCHAJILHOMY Ka0eJIio

[pennaraemple mapamMeTpbl YaCTOTHOTO CHEKTpa JJIsl KOAKCHAIBHBIX Kabelel npuBeeHsl B Tabnuiax 6-7 u
6-8. Ilpennosnaraercsi, 4YT0 MPOMEXKYTOUYHbIE TOUYKH MEXIY TOUYKAMHM, ONpENENCHHBIMH Ha PUCYHKE 6-3,
PacCUUTHIBAIOTCS MyTEM JIMHEHHOW HHTEPIOJIAIMH (B 1B 110 JTMHEHHOM 1IKaJie YacTOThI).

Tabéauua 6-7 — llapameTpsl Macku orpanuydenns PSD PU-curnanoB koakcuaabHOro kadens
ans OFBuaerornoro-mana 50 MI'u-CRF

ITapameTtpsI q(;/i;(:)a (Izigwl(lelfrﬂ/pl;:)l) IIpumeuanue/Onucanne
Fc—fu 75 PSDo — 50
Fc—fo 50 PSDo — 45
Fc—fis 35 PSDo — 40
Fc—fLa 25 PSDo — 20
fla + AF PSDg AF — 5T0 IpOoM3BOIBHO Majas MOJIOXKHUTEIbHAS
BEJIMYMHA
Fc M x 25 MI'n PSDo
fui — AF PSDq AF — 3T0 nNpoH3BOJILHO MaJiasi MOJIOKHUTENIbHAs
BEJIMYMHA
fui— Fc 25 PSDo — 20
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Taoauna 6-7 — [lapamerpbl Mmacku orpanudeHusi PSD PU-curuajgoB KoakcuajabHOro Kadess
s OF Buyaerornroreomrana 50 MI'u-CRF

ITapamerpbl ‘I(;/i;(:)a (l?lignffzel‘]{;z::l/wl;:?l.) IIpumeuanue/Onucanne
fue — Fc 35 PSDo — 40
fus — Fc 50 PSDg — 45
fia— Fc 75 PSDo - 50

[MPUMEYAHUE 1. — PSDg = —68 nbm/I'11.

MMPUMEYAHUE 2. — [oauecyiuue Huxe fia + AF u Bbime fy1 — AF He Z0KHBI UCIIONIB30BATHCS IS TIepeadun
(HM DaHHBIX, HU BCTIOMOTATEIbHOW HHPOPMAITIH).

Tabéauua 6-8 — [lapamerpsl Macku orpanuydenuss PSD PU-curuanoB koakcuaabHOro Kadeis
aasa OFBuaerornoero-rana 100 MI'u-CRF

ITapameTpsl ‘{(;:;(:IT;‘ (EEEM(ZE::{/II;;IQ IIpumeyanne/Onucanue
Fc—fu1 150 PSDo — 50
Fc—fio 100 PSDg — 45
Fc—fis 70 PSDo — 40
Fc—fLa 50 PSDg - 20
fla + AF PSDg AF — 3TO IpOW3BOIBHO Majast MOJIOKHUTEIbHAS
BEJINYMHA.
Fc M x 25 MI'y PSDq
fui — AF PSDq AF — 3T0 IpOM3BOIBHO Majast MOJIOKHUTEIbHAS
BEJMYHHA.
fui— Fc 50 PSDo — 20
fha— Fc 70 PSDg — 40
fus— Fc 100 PSDg — 45
fha— Fc 150 PSDg — 50
IMPUMEYAHMUE 1. — PSDg = —68 nbm/I'm1.
IMPUMEYAHUE 2. — lMoauecymme ke fua + AF u Bbimie friy — AF He T0/KHBI HCTIOB30BATHCS TS TIEpeIaum
(HM TaHHBIX, HU BCIIOMOTATEIbHOU HH(POPMAITHH).

IMPUMEYAHUE 1. — IIpu ucnons30BaHUM AOMOTHUTEIBHOTO (JOPMHUPOBAHMS CIEKTpa, KaK OMHCAHO B MyHKTE 5.2,
Macka PSD moxeT moHmkaTbcsd Ha TpeOyeMBIX y4dacTKax 3TOTO CHEKTpa 3a CYET OTKIIOYCHHS MOTHECYIINX WIIN
CHIDKEHHSI MOIITHOCTH UX Mepeaay.

[MPUMEYAHUE 2. — B ciyuae, korja 1mo OJHOMY KOaKCHAJIbHOMY KaOeJIo yCTaHOBJIEHO Oojiee OJHOTO KaHala,
COOTBETCTBYIOIINE WHTEPBAIBI MEXIy IIEHTPaJbHBIMH YacTOTAMH KaHAJOB JOJDKHBI OBITh PaBHBI CyMMapHBIM
BeJIMYMHaM BHenoocHo# PSD, yka3aHHbIM B Ta0nunax 6-7 u 6-8.

IMPUMEYAHUE 3. — BHenonocHble MOOOYHBIC CHTHAJIBI HA BBIXOJE y3ja, OCYINECTBIIAIONIErO IMepeaady CHUTHAIOB
10 KOAKCHAIILHOMY Ka0elll0 B PaJlOYacTOTHOM pEXHME, IOJHKHBI COOTBETCTBOBAaTh Macke orpaHmdenus PSD,
ompeneeHHo! B Tabnuax 6-7 u 6-8. [IpenenbHas BeInduHa CyMMapHOW MOIITHOCTH BHETIOJIOCHBIX ITOOOYHBIX CUTHAIOB
MOJUICXKHUT NANbHEHIIEeMy paccMOTpeHHt0. TpeOoBaHUs Ui MOOOYHBIX CHUTHAJIOB B OCHOBHOHM TOJNIOCE TMOJICKAT
JlalbHEeHIIEMY PacCCMOTPEHHUIO.

IMPUMEYAHMUE 4. — XapakTepuCTUKH 3aIIUTHBIX YaCTOTHBIX JUAMA30HOB TOJIJIEKAT JATbHEHIIIEMY pacCMOTPEHHUIO.

Macka orpanmuenus PSD s mepenayn CUTHAJIOB B 6a3oBemM—AHaHa3oHe KOaKCHalbHbIxerekabers OFB
npothuis 1 (OFBuaerorrstemrans: 50 MI'-CB, 100 MTI'u-CB u 200 MI'u-CB) mokasana Ha pucyHke 6-4,
aeeyacToTel M ypoBHH PSD ykazanel B Tabmuiax 6-9 (OFBu=aerermstii—mrar 50 MI'-CB), 6-10
(OFBuaererrptit-mrar 100 MI'-CB) u 6-10.1 (OFBuaerorupiisan 200 MI'i-CB), rae muprHa MoaoCk
BW = le — f|_2.
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PucyHok 6-4 — Macka orpanudenusi PSD 6a30Boro amana3ona KoakCHaJbLHOT0 Kades

(OFB upodwuias 1)

[IpoMexyTOUHBIE TOYKH MEXAYy TOYKAMH, OIMpPENEIICHHBIMA Ha PHCYHKE 6-4, pacCUMTHIBAIOTCSA ITyTEM
JMHEHHON MHTEPIOJAIKH (B Ab 10 JTMHEHHOM MIKaJIe YaCTOThI).

Ta6auna 6-9 — [Napamerpsl Macku orpanudenusi PSD curuaioB koakcuajibHOT0 Kadessi

a1 OF Buyaerornoresrana 50 MI'u-CB

IMapameTpsl Hactora PSD Mpumeuanune/Onucanue
pamerp (MTI') (1Bm/T'n1) P
fl1 1 -100
fLo 5 —76
fui— AF 50 — AF —76 AF — 5T0 Ipon3BOJIbHAS MaJlasi OJOKUTENbHAS
BCJIMYMHA
fui 50 -90
fhz 70 -130

IMPUMEYAHMUE. — [Moauecyiuue Boiiie fyr — AF He MOMKHBI HCITOIB30BATHCS T TIepeaayn (HU JTaHHBIX,
HH BCIIOMOTaTeIbHOM HH(OPMAIIUH).

Taéauua 6-10 — ITapameTpbl Macku orpanndeHusi PSD curHaioB KOaKCHAJILHOTO Kadeas

aia OFBuaerernoroarana 100 MI'u-CB

IMapamerpnl Hacrora PSD IIpumeyanue/Onucanne
pametrp (MTI'n) (abm/I') P
fL1 1 -100
fLo 5 —76
fui— AF 100 — AF —76 AF — 5T0 IpoM3BOJILHO Masiast MOJI0KHUTEIbHAS
BEJIMYMHA
fh1 100 -90
frz 140 -130

IMPUMEYAHMUE. — [Moauecytuue Boiiie fyi — AF He H0MKHBI HCIIOIB30BATHCS [T Tiepeiayn (HU TaHHBIX,
HH BCIIOMOTaTeIbHOM HH()OPMAIIUH).
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Ta6auna 6-10.1 — [TapameTrpbl Macku orpanndenusi PSD curnasioB koakcuaiabHoOro kabeis
aasa OFBuaerornoero-mrana 200 MI'u-CB

ITapameTpnl Hacrora PSD IIpumeuanue/Onucanne
(MTI'u) (aBm/T'u)
fL1 1 -100
fLo 5 —76
fui— AF 200 - AF —76 AF — 3T0 TpoM3BONBEHO Maasi IOJIOKUTEIbHAS
BEIUYHHA
fr1 200 -90
fre 280 -130
IMPUMEYAHUE. — [oaxecymwe Boime fu1 — AF He JOMKHBI HCITONB30BATHCS IS Tiepeaadn (HU TaHHBIX,
HY BCIIOMOTATENBHOM HHPOPMAIIH).

[NPUMEYAHUE 5. — [Ipu ncnonp30BaHUM JOMOTHUTEIBHOTO (POPMUPOBAHHS CHEKTpa, KaK OMUCAHO B IyHKTE 5.2,
Macka PSD MokeT moHmkaTbhcs Ha TpeOyeMBIX ydacTKax 3TOTO CIIEKTpa 3a CYET OTKIIOYCHHS IMOJHECYIINX WIIH
CHIDKCHUS MOIITHOCTH MX Tepeadn.

B nynkre 7.2.3 [ITU-T G.9960] conepxurcs Gosnee noapoOHas crierudukanus Gu3HIecKoro ypoBHs JIs
nepeaayr CUTHAJIOB [0 KOAKCHAIbHOMY KaOellto.

Macka orpanmuenus PSD s pabotel B koakcuanbHbx OFB mpodwmis 2 nmokasana Ha pucvHke 6-4.1. a ee
yacToThl ¥ ypoBHU PSD nokaszansl B Tadmune 6-10.2, riae mmpuna nosgockl BW = fy — fio.

'Irl'.l -i'.'_ .-"l.;.'l ..i'.:.-_- .-"j_-_a MI'n

G.2964{ 11 Amd. 3(20)_FE-4.1

PucvHok 6-4.1 — Macka orpannuyenusi PSD koakcuannbHoro kadeas (OFB npoduas 2)

I[IpoMeXyTOUYHBIE TOYKM MEXJY TOYKAMU, OIpeJieJIeHHbBIMU Ha PucyHke 6-4.1. paccuuThIBAIOTCS IIYTEM
JIMHEMHOU uHTEPIOsimu (B 1b 10 JTMHEWHOMN [IKAJIE YACTOTHI).

Taoauma 6-10.2 — [lapamerpsl Mmacku orpannyenus PSD curnaoB koakcuaabHoro kaoesas miasg OFB

npoduis 2

YacroTa PSD
ITapameTpsl @ ( mu: Ipumeuyanue/Onucanne
fLu 1 -100
fLo S —16
fri—AF 200 — AF —76 AF — 5T0 Npou3BOJILHO Majasl MOJI0KUTEIbHAs BETHINHA
frn 200 -90
fro 280 -130
fus 2200 -130

IIPUMEYAHUE 6. — [Ipu KCIOIb30BAaHUU JONOJIHUTENLHOTO (DOPMHUPOBAHUS CIEKTPA, KAK ONMCAHO B NYHKTE 5.2,
macka repegauyn PSD MoOKET IOHMKATHCS HAa COOTBETCTBYIOIIMX YYAaCTKAaX OTOrO CIIEKTPa 3a CYET OTKIIIOUYCHUS
MOJHECYIIUX MM CHIKCHUS MOIIHOCTH MX MIEPEIaYH.
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B nynkre 7.2.3 [ITU-T G.9960] conepxxurcs Oonee moapobHas cueumduxanys GU3NIECKOr0 YPOBHS UL
IIepeadyd CUTHAJIOB 110 KOAKCHAJILHOMY Kalero.

6.3.3 IocTosiHHO MacKHpYyeMble NMOHECYIIHNe

[Moxuecymue 0—10 (BKIFOYUTENEHO) CUTHAIOB 0230BOT0 JUAMa30Ha IOJIKHBI IIOCTOSHHO MaCKUPOBATHCS MPH
nepenavye Mo KoakcHambHbIM KabOensm. OHHM HE JIOJDKHBI UCIOJB30BAThCS IS Mepefaud (HU JaHHBIX,
HHU KaKOH-THOO0 BCIIOMOTATEIBHOM HH(POPMAITIH).

6.3.4  CoBMmecTHas mepeaya CUTHAJIOB 10 KOAKCHAJIBLHOMY Ka0eio

V3npl, nepefaroIlMe CHUIHAiAbl [0 KOAKCHAIbHOMY KaOello, HCIIONb3YIOT YCTAHOBJICHHBIE METOAbI
U IIpoLeAyphl OOHApY>KEHHsT W TMEPECTPOMKH 4YacTOThl BO HM30ekKaHWE B3aMMHBIX IIOMEX C WHOPOAHBIMHU
JOMAIIHUMHU CETSAMHU U IPYTUMH cIyk0amu (HampuMep, CiIy:KOaMu CBSI3U M paluoOBEIIaHus ), IepeIalouMu
CUTHAJIBl 110 TE€M )K€ KOakCHaJbHbIM KaOensM. IlogpoOHoe omucaHue 3TUX METOAOB W Ipouenyp Oyner
MpUBEACHO B OyAyIel Bepcuun naHHON Pekomenganum.

6.4 IMoanoe conpoTUBJIeHHE OKOHEYHOIi HATPY3KH

HomyHanbHBIE BETWMYMHBI MOJHOTO CONPOTHUBIECHHS OKOHEYHOH HAarpy3Kd AJI Pa3lIM4YHBIX THIIOB CPEHbI
nepenayn ykasaHbl B Tabimue 6—11. OxoHeuHass Harpys3ka CO CTaHAAPTHBIM MOJHBIM CONPOTHBICHUEM
JOJDKHA UCTIOJIBb30BaThed i uaMepenus PSD u cymmapHOil MoIHOCTH niepeaayu.

Tabauna 6-11 — CrangapTHoe NOJTHOE CONPOTHBJIEHUE OKOHEYHOI HATPY3KHU

IHosnHoe conpoTHBIEeHNE OKOHEYHOMI
Cpena nepegauu
HATpPY3KH

BazoBslii quamna3oH TMHAA 100 Om
ANEKTPOITUTAHHS

Temedonnas TuHAS 100 Om

BazoBeiii quama3ox 75 OMm
KOAKCHAJILHOIO Kalerst

PY xoakcuaabHOro Kadeis 75 OMm

6.5 CyMMmapHasi MOIITHOCTH Neperadn

CyMMapHasi MOIIHOCTh IIepellaud NpueMolepelaTyiuka C MOJKIIOUYEHHON CTaHIapTHOH OKOHEYHOM
Harpy3koii (cM. myHKT 6.4) He JoJDKHA MPEBHIIIAaTh 3HAYeHUH, YKa3aHHBIX B Tabnwuie 6-12.

Pex. MCD-T G.9964 (2011)/Monp. 3 (02/2020) 17



Taoauna 6-12 — IIpeaensHble BeJTUYHMHBI CYMMAPHOI MOIIHOCTH NepeIavyn

IIpenen momHoCTH Jlnama3on yacTor
Cpena nepenayn OF BYaerornstiinaan nepejgaqu H3MepeHMii
(1bm) (MTI')
Ba3oBerii Auamna3zoH THHUT 50 MI'u-PB +20 0,005-100
PJICKTPOTHTARHA 100 MI'n-PB +20 0,005-150
Tenedonnast muHUA 50 MI'u-TB +3 0,005-100
100 MI'u-TB +4,5 0,005-150
200 MI'u-TB +6 0,005-250
[podwis 2 3 + 1.5xL.0gy(F/50) OFmax-OFmin
BazoBerii quamna3on 50 MI'u-CB -1 0,005-100
KOaKCHAJIFHOTO Kabes 100 MT'u-CB +2 0,005-150
200 MI'u-CB +5 0,005-300
[Tpoduis 2 -1 + 3xLog(F/50) OFmax-OFwin
PY koakcuaiapHOTO Kabes 50 MI'n-RF +5 (Fuc —100) — (Fuc + 100)
100 MI'u-RF +8 (Fuc — 150) — (Fuc + 150)
[TIPUMEYAHUE. — F=(OFmax — OFmin) (cM. Tabawumer 6-1, 6-4 u 6-6).

6.6 BxoaHoe moJiHoe cOonpoTHBIIeHNE PHEMHUKA

IIpu pabGoTe MO JWHUM SJCKTPOMUTAHUS HE B PEXKHME MEpeladd pealu3ylollee yCTPOHCTBO JOJIKHO
o0ecrneunBaTh MUHUMaIbHOE TOJHOE conpoTtuBienue 40 Om B nuanasone ot 1,8 mo 50 MI'n, usmepeHHoe
Mexay JuHueH ((pa3oBBIM MPOBOJOM) M HYJIEBBIM NpoBomoM. B amamazonax ot 100 k[ mo 1,8 MI'n
u ot 50 10 100 MI'y momxHO OBITH 0OECTIeYeHO MUHUMATbHOE TIONTHOE conpoTuBiieHue 20 Om.
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IIpunoxenune A

(Oro IpunoxkeHre HaMEPEHHO HE MPHUBEICHO.)
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IIpuioxenune B

(Oro IpunoxkeHre HaMEPEHHO HE MPHUBEICHO.)
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Hpuaoxenue C

(Oro IpunoxkeHre HaMEPEHHO HE MPHUBEICHO.)
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MeskayHapoaHble THANAa30HbI JIOUTEIbCKON PaanoCBsI3H

Ipuaoxenne D

(Oro IpumoxeHne IBISETCA HEOTHEMIIEMOI YaCThIO HACTOSIIEH PEKOMEH TAITHH. )

Taoauna D.1 — MesxkayHapoaHblie Uana30Hbl JIOOUTEIbCKOH PaIHOCBI3H
B noJioce yactot 0—100 MI'y

Hii:::;(:m unI:l(i:::Ha SCHauAJ0 SCkoHEn SCHauANO SCkoHEL
(<T'tm) (<T't) (pumeyanue 1) | (Ipumeuanue 1) | (Ilpumeuanue 2) | (Ilpumeuanue 2)
1800 2000 73 82 36 41
3500 4000 143 164 71 82
7000 7300 286 300 143 150
10 100 10 150 413 416 206 208
14 000 14 350 573 588 286 294
18 068 18 168 740 745 370 373
21000 21 450 860 879 430 440
24 890 24 990 1019 1024 509 512
28 000 29 700 1146 1217 573 609
50 000 54 000 2 047 2212 1023 1106
69 900 70500 2863 2888 1431 1444
14 4000 148 000 H/I1T H/II 2949 3032
21 9000 22 5000 H/AT H/IO 4 485 4619
42 0000 450 000 H/AT H/I 8601 9217

[NPUMEYAHUE 1. — Unaekc momHecymel B equHANax mara 9yactot 24,4140625 xI'n (Bce OF Buaeroripie Frarbt

JUHAN SJICKTPOITUTAHHS).
[NPUMEYAHUE 2. — Unaekc nmogHecyeit B equHANAx mara gactot 48,828125 k' (Bce OF BraerorHnte HAatbt
TeneOHHBIX JIUHUH), THE SChauano B SCroneny OTHOCATCS COOTBETCTBEHHO K HAYAIEHOMY M KOHEUHOMY WHIEKCAM

MAaCKHPYCMBbIX IMOJAHECYIINX, €CJIN COOTBETCTBYIONINC JUATTIA30HbI MACKUPYIOTCA.

22
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IIpuiaoxenune E

Baussnue MCI-T G.9960 na cay:xon1 VDSL2

(Oro IpunoxeHune IBISETCA HEOTHEMIIEMOI YaCTHIO HACTOAIIEH PeKOMEH ATk )

Hannoe Ilpunoxenne ompenenser crmocoObsl cHkeHUs BiusHuUS [ITU-T G.9960] nHa coyx6e1 VDSL2.
OTH cIoCOOBI PA3IUYAOTCS B 3aBUCUMOCTH OT THITA CPEJbl MEPEAayd U TOTO, UCTIOIB3YET JIM CITy:KOa OIHU
1 Te ke poBoaa ¢ VDSL2 unm ee mpoBoa IPoJI0KeHbI psmoM. DPakTHUIecKre 4aCTOTHBIE Auana3oHsl VDSL2,
B KOTOpBIX mposeisieTcs BiausiHEE MCO-T G.9960, 1 cooTBeTCTBYIOIIME TapaMeTphl cHIbkeHns PSD takoke
3aBHCAT OT PErMOHAa; OHU MOTYT OBITh CKOH()UT'YPHPOBAHBI MOCPEICTBOM JUCTAHIIMOHHON WM JIOKAJThHOU
CUCTEMBI yIPABJICHUS, C UCIIOI30BAHUEM MapaMeTPOB KOH(DHUTYpaIiK, YKa3aHHBIX B TAHHOM IPUJIOKCHHUU.
[NoxpoGHOCTH TOANIEKAT AATBHEHIIIEMY PACCMOTPEHHIO.
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Jlonosnenue |

I[OHOJ'IHI/ITCJ'IBHBIE IMOJIOCHI PAANOYACTOT

(910 JomonHeHne He SBIAETCS HEOTHEMIIEMOM YaCTHIO HACTOSIIIEH PexoMeHmaImm. )

B Hacrosimiem JlONmOJHEHHH MPHBEACHBI IOMOJHUTEIIBHBIE IMOJIOCHL PaadOYacTOT, B KOTOPBIX COIJIACHO
HaI[MOHAJIBHBIM HOPMAaTHUBaM MOXeET TpeOoBaTbcs cHmkeHue PSD.

Taéanna 1.1 — IMosochl MeKIyHAPOXHOTO BelIaHUS

HauaJjio nnana3ona Konen n1nana3zona
(xI'm) (xI'm)
2300 2498
3200 3400
3900 4 000
4750 5060
5900 6 200
7200 7450
9400 9900
11 600 12 100
13570 13870
15100 15 800
17 480 17 900
18 900 19 020
21450 21 850
25670 26 100

Taoauna 1.2 — ITosockl BO3AYIIHOW MOABUKHOM CIY:KOBI

Hauaujo JAuala3oHa Koneu Auamna3oHa
(k') (k')
2 850 3150
3400 3500
3 800 3950
4 650 4 850
5450 5730
6 525 6 765
8 815 9040
10 005 10 100
11175 11 400
13 200 13 360
15010 15100
17 900 18 030
21924 22 000
23 200 23 350
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Ta6auna 1.3 — ITos1ochl pagnoacTPOHOMHUYECKOIH CJIYKObI

HauaJjio nnana3ona Konen n1nama3zona
(xI'm) (k')
13 360 13410
25550 25670

Pex. MCD-T G.9964 (2011)/Monp. 3 (02/2020)
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bubanorpagpus

[b-ITU-T G.993.2] Pexomenmanus MCD-T G.993.2 (2006 1.), Ilpuemonepedamuuku c8epxckopoCcmHoi
yugppoesoil abonenmcerkoti aunuu 2 (VDSL2).

[b-IEC CISPR 16-1] IEC CISPR 16-1:2010, Specification for radio disturbance and immunity measuring

apparatus and methods — Part 1-1: Radio disturbance and immunity measuring
apparatus — Measuring apparatus.

[b-IEC CISPR 22] IEC CISPR 22:2008, Information technology equipment — Radio disturbance
characteristics — Limits and methods of measurement.
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CEPUM PEKOMEHJIALIUIA MCD-T

Cepus A Opranumsanus padotst MCO-T

Cepuss D [lpunnmmne Tapudukanuy 1 y4eTa ¥ 5JKOHOMHYECKHE U CTPATETHUECKHE BOIIPOCHI
MeXTyHapOaHOU 31eKTpocBs3u/ KT

Cepus E  OOmias sxcrmyaTtanus ceTH, TenedoHHas ciyx0a, GyHKINOHUPOBAHUE CITYKO
U YeNoBeueCcKre (aKTophl

Cepus F Herenedonnsie ciy)0Obl SIEKTPOCBSI3H

Cepus G Cucremsbl M cpefa nepegauu, u¢poBbie CUCTEMBbI U CETH
Cepus H  AynuoBusyanbHbIE U MyJIBTUMEAUNHBIE CUCTEMBI

Cepus I udporast ceTh ¢ HHTErpaIMEn CITYKO

Cepus J KaGenpHbIe ceTr 1 mepeaya CUTHAIOB TEIEBU3UOHHBIX U 3BYKOBBIX MPOTPaMM
U JPYTUX MYJIBTUMEIUWHBIX CUTHAJIOB

Cepus K 3ammra oT momex

Cepus L Oxkpyxarontas cpena u MKT, u3sMeHeHre KiMMaTa, 3JIEKTPOHHBIE OTXO/BI,
9Heprod3peKTHBHOCTD; KOHCTPYKIHS, POKIIA/IKa 1 3aIUTa Kabenel 1 qpyrux
3JIEMEHTOB JTMHEWHO-Ka0eIbHBIX COOPYKEHHUN

Cepus M VYipaBieHHE 2JIEKTPOCBA3bI0, BKIIIOYAs CETh YIIPABIEHUS 3JIEKTPOCBA3bIO U
TEXHUYECKOE 00CTYKUBAHHUE CETCH

Cepust N TexHuueckoe 00CITy>KHUBaHHE: MEXTYHAPOIHbIE KaHAJIBI MTEPEeJayl 3BYKOBBIX
Y TeJIEBU3HOHHBIX ITPOrpaMM

Cepuss O  TpebGoBaHMA K U3MEPHUTETHHOMN ammapaType

Cepus P KauecTBo TeneoHHoM nepenayn, Tene(oHHbIe YCTAHOBKH, CETH MECTHBIX JIMHUIMA
Cepus Q  KommyTalus 1 CUrHAIU3aIus, a TAKXKe COOTBETCTBYIONIUE U3MEPEHUS M UCITBITAHUS
Cepus R TenerpadHuas nepenaua

Cepus S OxoHeuHoe 000py0BaHKeE /ISl TenerpaHbIX CIyxo

Cepus T  OxonHeuHoe 000pyAOBaHUE IS TEIEMATHIECKUX CITYKO

Cepus U  Tenerpadnas KoMMyTarus

Cepus V  Ilepenaua gaHHbIX 110 TeJIe)OHHOHR ceTH

Cepus X Certu niepeaun JaHHBIX, B3AUMOCBS3b OTKPBITHIX CUCTEM U 0€3011aCHOCTH

Cepus Y  I'moGanbHas nadopManmoHHas HHOPACTPYKTYpPa, aCTIEKTHl MEKCETEBOTO IPOTOKOJIA,
CETH MOCIEAYIONINX TTOKOJICHNH, HHTEPHET Bellel 1 ""yMHbIe" Topoja

Cepuss Z  SI3bIKM 1 00IIKE aCTIEKTHI TPOTPAMMHOT0 00ECIIEUEHHUS JJIsi CHCTEM DJIEKTPOCBSI3H

OtneyvaTaHo B LBeliuapuu,
KeHneBa, 2020 rog
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