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HAUMWOHANBbHBIWN CTAHAOAPT POCCUMCKOW OSOEALEPALUNWU

BOJTOKHA ONTUYECKUNE
YacTtb 1-49

MeToabl U3MEPEHUIN 1 NPOBELEHNE UCNbITAHWUIA.
OnddepeHynanbHas 3agepxka Mo,

Optical fibres. Part 1-49. Measurement methods and test procedures.
Differential mode delay

Jata BBefeHuns — 2016—01—01

1 O6nacTb NpUMEHeHUS

HacTtosilmii ctaHAapT pacnpocTpaHaeTcsl TONIbKO HA MHOrOMOZ0BbIe TpafVNeHTHbIE BO/IOKHA (fanee —
BOJIOKHA) CO CTEKNSAHHON cepaueBuHoOi (kateropua Al). [laHHbli METOA UCNbITaHNA 0ObIYHO MCMONb3YT B
NMPON3BOACTBEHHBIX U UCCNEN0BATENLCKUX NOMELLEHUAX, NMPUMEHEHNE ero B MOMEBLIX YCNOBUAX 3aTPYLHU-
TesIbHO.

B HacTosiLieM cTaHAapTe onucaH MeTog NoslyYeHns xapakTepucTuK MOA0BOW CTPYKTYpbl rpagneHTHO-
ro MHOrOMOZ0BOrO BOJIOKHA. [laHHasA vHopMaumsa nonesHa A1 OLEHKU XapaKTepuCTUK NOMOCkl Mpomnycka-
HVSA BOJIOKHA, OCOOEHHO B C/lyvyae BOJIOKOH, MpeAHasHauyeHHbIX ANA NPUMEHEHMS MPU pasHbIX YCI0BUAX
BO30OYX/AEHUs, HanpumMep Npon3BoAMMbIX HOPMUPOBAHHLIMU NIa3epHbIMU NepefaTinkamu.

Mpn faHHOM MeTofe CBeT Ha BbiXOAe BOJIOKHA, KOTOpPOe ABASETCA O4HOMOAOBbLIM, C A/INHON BOJHbI,
Ha KOTOpOI MPOBOAAT MCMbITaHMe, BO3OYXJAeT UCMbITYEMOE BOJIOKHO. V3MepuTesnibHOe MATHO CKaHUpYHT
yepes TOPLEBYIO NOBEPXHOCTb UCMBLITYEMOro BOJIOKHA U 3a4epPXKy ONTUYECKOro UMMy sbca onpenensaoT Ans
3aflaHHbIX NOSIOXEHWI CMeLLeHns.

OT 0fHWX U TEX Xe AaHHbIX MOTYT ObITb MOMYy4YeHbl ABa pe3yfbTata. Bo-nepsbiX, MOXeT 6bITb onpeje-
NleHa pasHuLa BO BPEMEHU 3afepXKn ONTUYECKOro MMNynbca Mexay camoii 6bICTPO 1 caMoil Mea/IeHHO
MOZ0BbIMM TPyMnamMu UCMbITYEMOro BOJIOKHA. JINLLO, NPOBOAsLLEEe U3MEPEHNE, YKasbiBaeT BEPXHIO U HUX-
HIOI0 rPaHuLibl NONOXEHWN pagnanbHbIX CABUTOB B Npegenax, B KOTOPbIX N3MepUTesibHOe BOSIOKHO CKaHUpy-
eTca C Uuenbio onpeAeneHns xenaembix rpaHnL, MOAabHOW CTPYKTYpbl. [JaHHble anddepeHumanbHoin 3a-
aepxkn mog (DMD) 3atem cpaBHMBaOT €O 3HayeHuAMN DMD. yka3aHHbIMW B TEXHUYECKUX YC/IOBUSX, KOTO-
pble 6bI1M onpegesnieHbl NyTeM MOAENUPOBAHUA W NPOBEAEHUS 3KCNEPUMEHTOB C Lie/Ibl0 COOTBETCTBUA MU-
HUMasIbHOMY 3HayeHuio 3hPEKTUBHON MOAOBON LUMPUHBLI MOAOCHI NponyckaHus (EMB) ans ananasoHa ne-
peaartunkos. Bo-BTOpbIX, DOPMbI ONTUYECKMX UMMY/IbCOB MOTYT 06BbeANHATLCSA C UCMO/Ib30BAHMEM CheLu-
anbHbIX BECOBbIX KOAMULNEHTOB A/ ONpeAesieHNss pacyeTHOro 3HadeHnss apekTVBHON MOAOBON LWNPK-
Hbl Nonockl nponyckaHust (EMBc). 1, nyTeM pacuyeTta nocsefoBaTeflbHOCTU 3HavyeHuii EMBc pasHbiMy Habo-
pamy BeCOBbIX KO3(h(ULMEHTOB B COOTBETCTBMAM C AWana3oHOM MnepefatymkoB, MOXeT ObiTb paccuntaHo
MUHUMaNbLHOe 3HavyeHne EMBcC.

[aHHoe ucnbiTaHMe MN03BONAET OLEHUTb pe3ynbTaTbl B3aMMOBUSHUIA MeXAy MOAOBOWN CTPYKTYpoOii
BOJIOKHA M MOJOBbIMW XapakTepucTMKamy MCTOYHWKA, 3a WCK/IOYEeHNeM B3auMOCBA3ei Mexay cnekTpasb-
HbIMW XapakTepucTukammn UCTOYHMKA U XPOMAaTMYECKON Agucnepcuein BonokHa. flo6aBneHne BAUAHUSA Xpoma-
TUYECKOW AMCNepCcun W LWMPUHBI CMEKTpa MCTOYHMKA NpuBeAeT K YMEeHbLUEHWI0 O6Lei LWNPUHBLI NooChl
nponyckaHus, HO AN 3TOro NPOBOAAT OTAe/bHble pacyeTbl AN 60NbLUMHCTBA MOAEeNen nepejaymn curHana.
B faHHOM uvcCnbITaHWW BAIMSIHWE HEHYNEBOW LUMPUHbI CMeKTpa MWHMMU3MPOBAHO, HO 060N OCTATOUHbIN
3a(hbhekT NpuBOAUT K yBENUYEHUIO 3HAYeHUss DMD 1 ymeHbLleHuio 3HavyeHnss EMBc.

M3panne opuumnansHoe
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2 HopMaTuBHbIE CCbISTKM

B HacToswem cTaHgapTe WCNo/b30BaHbl HOPMATUBHbIE CCbIIKM Ha Ccnegylouime MexayHapoaHble
cTaHAapTbl (415 HeJaTMPOBAHHOW CCbINKM cnedyeT WCMOMb30BaTb NocnefHee u3faHue yka3aHHOro CTaH-
JapTa, BKloyas Bce nocneayolime n3MeHeHus):

M3K 60793-1-1 BonokHa onTuyeckue. YacTb 1-1. MeToAbl M3MepeHWit U MpoBeAeHUE WCMNbITaHWNA.
O6wwne nonoxeHns n pykosoactso (IEC 60793-1-1, Optical fibores — Part 1-1: Measurement methods and
test procedures — General and guidance)

M3K 60793-1-22 BonokHa onTuuyeckue. YacTb 1-22. MeToAbl U3MepeHuii 1 NpoBeAeHNEe WCNbITaHUA.
N3mepeHne anuubl (IEC 60793-1-22. Optical fibres — Part 1-22: Measurement methods and test procedures
-Length measurement)

M3K 60793-1-41 BonokHa onTtuuyeckue. Yactb 1-41. MeToAbl U3MeEpeHuii 1 NpoBeAeHNE WCNbITaHUA.
LLinpoHa nonocel nponyckanusa (IEC 60793-1-41. Optical fibres — Part 1-41: Measurement methods and test
procedures — Bandwidth)

M3K 60793-1-42 BonokHa ontuuyeckue. Yactb 1-42. MeToAbl U3MepeHuii 1 NpoBeAeHNE WCNbITaHUNA.
M3mepeHune xpomatuueckoii gucnepcun (IEC 60793-1-42. Optical fibres — Part 1-42: Measurement methods
and test procedures -Chromatic dispersion)

M3K 60793-1-45 BonokHa onTtuyeckne. Yactb 1-45. MeToabl U3MepeHuii 1 NpoBeAeHne WCNbITaHUA.
M3mepenne mopgosoro nonsa (IEC 60793-1-45. Optical fibores — Part 1-45: Measurement methods and test
procedures — Mode fild diameter)

M3K 60793-2-10 BonokHa onTtuyeckne. Yactb 2-10. TexHuyeckne ycnosus Ha usgenue. pynnosble
TeXHUYEeCKNe yC/ioBUSE HA MHOTOMOAOBbLIe BookHa kateropumn Al (IEC 60793-2-10, Optical fibres — Part 2-
10: Measurement methods and test procedures — Sectional specification for category A1 multimode fibres)

M3K 61280-1-4 MeToAuKM MCNbITaHWIA NOACUCTEM BOJIOKOHHO-OMTMYECKOW cBA3W. YacTb 1-4. Obuwue
nogcuctemsl cBasn. C6op v npegsaputesibHas o6paboTka AByxXpa3MepHbIX AaHHbIX B 6AvXHEM none ans
MyNbTUMOAOBbIX BOSIOKOHHBIX fasepHbix nepegatyvkos (IEC 61280-1-4, Fibre optic communication subsys-
tem test procedures — Part 1-4: General communication subsystems — Collection and reduction of two-
dimensional nearfield data for multimode fibre laser transmitters)

3 TepMUHbI 1 onpeaeneHns

B HacTosilem cTaHAapTe MCMoMb3ylTCs cnefyoLlmne TepMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHNsamu:

3.1 gudpchbepeHunansHaa 3agepxka mog; DMD (differential mode delay: DMD): Mpepgnonaraemas
pasHOCTb BPEMEHW 3a4epPXKu ONTUYECKOro MMMNynbca Mexay camoii 6bICTPO 1 camoii Med/IeHHOl Modamu,
BO30YXJaeMbIMy AN151 BCEX MOMIOXEHNI pagnanbHOro cMelleHns Mexay Rinner n Router BKNIOUNTESBHO.

3.2 appekTMBHAA MoLoBas WupuHa nosockl nponyckaHusa; EMB (effective modal bandwith;
EMB): LWunpuHa nonocbl nponyckaHusl, CBsA3aHHas ¢ nepeaaTtoyHon oyHKumnen H(f) KOHKpeTHOl KombuHalmum
nasep/BOIOKHO.

3.3 BHYTpeHHW npepen R,nner BHewHuWii npegen Router (inner limit Rwner, outer limit Router):
Mpavnubl pagnanbHbIX CMEeLLEHHbIX MOJIOXKEHWA Ha TOpL,EeBOM MOBEPXHOCTU WCMbITYEMOro BOJIOKHA, B npe-
fenax KoTopbIX OCYLLECTBNAETCA CKaHUPOBaHUE U3MEPUTESIbHOIO NATHA.

4 O6opyaoBaHue

4.1 ONTMYECKU UCTOUYHUK

Mcnonb3yoT oNTUYECKU A NCTOUYHUK, KOTOPLI BO36GYXAaeT B M3MEPUTENIbHOM BOJIOKHE UMMY/bChbl Ma-
Noi ANUTENbHOCTM U C MasIoii LWMPUHON cnekTpa.

BpemeHHas AnMTeNbHOCTb ONTUYECKOro MMMy/bca JO/MKHA OblTh JOCTATOYHO Manol 418 U3MepeHus
BpeEMeHV onpeaeneHHol andycpepeHumancHol 3agepxkn. MakcumanbHO AonycTUMas AnTeNbHOCTb ONTu-
4yeckoro umnysnbca, onpeaensieMas NnosHoN LMPUHON cnekTpa no YPoBHIO 25 % MakcumanbHol amnauTyabl,
6yaeT 3aBUCeTb Kak OT onpefAenseMoro 3HadeHna DMD, Tak n oT gnvHbel obpasua. Hanpumep, ecnv xenae-
Moe npegesnbHoe 3HayeHne DMD, HOpPMUPOBAHHOE MO NMHEHOMY 3akoHy, cocTasnseT 0.20 nc/m ans 06-
pasua gnuHoii 500 M. To n3mepsiemoe 3HadeHne DMD pomkHO cocTaBnsaTb 100 Nc v A/IMTENBHOCTb BO3-
6yxaatoLero umnynbca Ao/kHa 6biTb MeHee ~ 110 nc. MNpu NpoBefeHn UCNbITaHWA Ha [/IMHe BOJIOKHA
10000 m Ans OOCTUXEHUS TOro e npegensbHoro 3HavyeHns DMD nsmepsiemoe 3HayeHne DMD fgosmkHO co-

2



FOCT P M3K 60793-1-49—2014

ctaBnATb 2000 nc u AnA BO3OYXAEHUSA MOXET MCMoMb30BaTbCA UMMYbC ANUTENbHOCTbIO - 2200 nc. Mo-
Apo6Hble npefesibHble 3HaYeHUs npusefeHbl B 6.1 1 MOryT 3aBMCETb OT LUMPUHbI CEKTPa UCTOYHUKA.

YBenunyeHve WWPUHbI CMNEKTPa, BbI3blIBAEMOE XPOMAaTUYECKOW aucrnepcuei, JO/HKHO HaxoAuTbCcs B
npegenax, ykasaHHblx B npuaoxeHun B. laHHOe TpeboBaHWe K LUMPUHE CMeKTpa MOXEeT ObiTb BbIMO/IHEHO
nyTem MUCMO/Ib30BaHNSA UCTOYHMKA C Y3KUM CMEKTPOM WU MyTEM UCMO/Ib30BAaHUSA COOTBETCTBYIOLNX ONTUYe-
CKUX (OU/IbTPOB Ha CTOPOHE UCTOYHMKA WM Ha CTOPOHE JeTeKTopa.

LleHTpasibHOe 3HayYeHne A/1MHbI BOJTHbI AO/HKHO fiexartb B npegenax =10 UM OT HOMUHa/IbHOTO 3afaH-
HOro 3HaYeHus 4/IMHbI BOJIHBI.

Mpumepom MCTOYHMKA, MOAXOAALLEr0 A9 UCMO/Ib30BaHUSA B [laHHbIX YC/I0BUAX, ABMAETCA TUTaH-
candmpoBbIii Nasep C CMHXpPOHM3aunein Mog.

4.2 YcTonumBoCTb 06pasua

[Ons o6ecneyeHus AOCTATOUYHON YCTOWUMBOCTM 06paslia U BOCMPOU3BOAUMOCTY PE3Y/bTATOB C Liefibio
COOTBETCTBUSI YC/IOBUSIM B 4.3 U 4.4 ANsi NO3ULMOHNPOBAHNSI BXOLHOMO Y BbIXOAHOMO KOHLIOB WCMbITYEMOTO
o6pasiia NPYMEHSIIOT COOTBETCTBYHOLLME YCTPOCTBA.

4.3 Cuctema BBOAa N3NnyyeHus

M3mepuTenbHOe BOJIOKHO, PACMO/IOXEHHOE MeXAy WCTOYHMKOM CBeTa M WUCMbITyeMbiM 06pasLom,
[O/KHO pacnpocTpaHATb TOMIbKO OA4HY MOAY Ha AJ/IMHE BOJIHbI, HA KOTOPOI NPOBOAAT M3MepeHune. inametp
MOJOBOr0 Mot U3MEPUTENBLHOTO BOMIOKHA AN O/IMHBLI BOMHbLI A AO/KEH 6bITb (8.7A - 2.39) + 0.5 mMkm. rae A
— [ANVHAa BOJHbI, HA KOTOPOW MPOBOAAT U3MepeHue, B MUKPOMETpax, U AvaMeTp MOAOBOro Nons onpeje-
nawT B cooTBeTcTBUM ¢ MIK 60793-1-45. Mpu MCNONb30BaHUM AAHHOr0 ypaBHEHMA noayyalT guameTp
MOJOBOro Noss, pasHbll 5 MKkM Ans 850 HM 1 9 MkM AN 1310 HM. YTO COOTBETCTBYET OAHOMOZOBbLIM BO-
NIOKHaM.

Heobxoanmo, 4To6bl BbIXOS M3MEPUTENLHOrO BOMIOKHA Obln ogHOMOAOBLIM. OAuH U3 cnocob6oB A0-
CTUYb 3TOr0 — OTCHUNLTPOBaTL MOAbI BbICLIEr0 NOpsAka NyTem 06epTbiBaHUS U3MEPUTESIbHOT0 BOJTOKHA
Tpemsa 06opoTamMu BOKPYr OMpaBkM AnameTpoMm 25 MM.

CBeTOBOE NATHO, NOSlyYaeMOe Ha BbIXOAE M3MEPUTEsIbHOTO BOJIOKHA, MepeMeLlaoT no Topuesoli no-
BEPXHOCTU MCMNbITyeMOoro o6pasua ¢ TOYHOCTbI0 NO3ULMOHUPOBaHUA He 6onee + 0.5 MKM.

CBeTOBOIi /ly4. nonyvyaemblii Ha BbIXOAE WU3MEPUTE/IbHOTO BOJIOKHA, AO0/DKEH GbiTb NepneHavkynspeH
TOPL,EBOI NOBEPXHOCTM UCMbLITYEMOr0O BOJIOKHA B Npeesniax yrioBoi norpelHocT meHee 1.0".

Cunctema BBOAa U3/TyYeHUS JO/MKHA ObiTb CNOCco6Ha obecnevnBaTbh NpU KaXAOM U3MEPEHUN LEHTPU-
poBaHVe CBETOBOIO MATHA, NONyYaeMoro Ha BbIXOf4e U3MepuTesIbHOro BOJIOKHA, B npegenax 1.0 MkM.

Ecnu nsmeputensHoe BOSIOKHO HENOCPEACTBEHHO COEANHEHO C UCMbITYyeMbIM 06pasLoM, TO MPOMEXY-
TOK MeXAy BbIXOAHbIM KOHLLOM M3MEepUTEsIbHOT0 BOJIOKHA W TOPLLEBOI MOBEPXHOCTLID UCMbITyeMoro obpasua
He [0/MKeH npesbiwatb 10 MKM.

OnTunyeckas cucteMa, COCTOALaA U3 JIMH3 UK 3epKasl, PacrosioXeHHbIX B CBOOOLHOM NPOCTPaHCTBe,
MOXeT MCMOoNb30BaTbCA A1 O0TOGpPaXeHWUs CBETOBOrO MSATHA, MOJlyYaeMOro Ha BbIXOA4E WU3MEpPUTEsIbHOro
BOJIOKHA, Ha TOPLIEBYIO MOBEPXHOCTb MCNbITyeMoro o6pasua. MNpu Mcnonb3oBaHMM AaHHOTO TUMa CUCTEMbI
BBOJA U3/TyYEHUS HEOBXOAMMO [06UTHLCA TOro, YTOObl B UCMbLITYEMOM BOJIOKHE BO36YXAannCb B OCHOBHOM
OfHW N Te Xe MOoAbl, Kak B c/lyyae ecsvm 6bl CBETOBOW Jlyd B MCMNbITyeMOe BOJSIOKHO BBOAW/ICS Henocpepj-
CTBEHHO C BblX0Ja O4HOMO/O0BOIO0 U3MEPUTE/IbHOTO BOJIOKHA. Hanpumep, ontuyeckas cucrema Beofa U3ny-
YeHMs. pacrnonoxeHHass B CBOOOJHOM MPOCTPAHCTBE He A0/HKHA BUMHLETUPOBATH JlyY. [O/IHKHA COXpaHsTb
pasMep U3MepPUTEsIbHOTO MATHA Ha UCMbITYEMOM BOJIOKHE W [O/HKHA COXPaHATb KOrepeHTHOCTb BOJIHOBOTO
hpoHTa Nyya Ha BbIXOAe N3MEPUTENbHOIO BOIOKHA.

MpuHumMaloT Mepbl ANA yAaneHns ceeta B 060/104Ke U3 UCMbITyeMOro obpasua. YacTto nokpbiTUs BO-
JIOKHa [,0CTATOYHO A/1A BbINOSIHEHUS 3TOW pyHKUMKW. ApyrvMMy cnoBamu, MCNosb3yrT unbTpbl 060104ey-
HbIX MOA, B6/1M3M 060MX KOHL,0B UCNbITYEMOro o6pasua. Eciv BOIOKHO yaepxuBaeTcs Ha ounbTpax 060s10-
YeyHbIX MOJ, C UCNOJ/Ib30BaHWEM rPy30B Masioro Beca, T0 HEOO6XOANMO NMPUHATL Mepbl 418 NpefoTBpaLLeHns
06pa3oBaHNsi MakponsrnboB B MeCTax KpenseHus 3TuX rpy3oB.

4.4 Cuctema feTeKTupoBaHusa

Mcnonb3yoT 060pyaoBaHMe ONTUHECKOTO AeTEKTMPOBaHNSA COOTBETCTBYIOLEE 3HAYEHWUIO A/IMHbI BO-
Hbl. HA KOTOPOW NMpPoBOAAT McnbiTaHne. O60pyAOBaHNe LeTeKTMPOBaHWA AO/IKHO NepefaBaTb BCe KaHau-
3upyemble MOfbl U3 UCMbITYEMOro obpasia B akTMBHYH 06/51acTb AeTeKkTopa TakuM 06pa3oM, 4ToGbl YyB-
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CTBMTE/IbMOCTb JeTEKTUPOBaHNA He 3aBucesia B 3HaYMTesNIbHOlM CTeneHu oT Tuna mog. [leTekTop COBMECTHO
C Mo6bIM MCMNONb3yeMbIM MpeaBapUTe/bHbIM YCUIMTENEM CUTHANa AO/MKEH WMeTb NMHEWHbIA OTKNuK (B
npegenax ¢ 5 %) B Anana3oHe AeTEKTUPYEMON MOLLHOCTU.

BpeMeHHO OTKAUK CUCTEMbI AETEeKTMPOBaHUSA, BKAOYas Nto60l onTUYeckunii aTTeHnaTop, He JO/MKeH
B 3HAUMTENbHO Mepe 3aBMCeTb OT TMNa Mog.

CreunasnbHoe uCMbITaHNE Ha 3aBUCUMOCTb OT TUna mMof npveefeHo B 6.1. B kayecTBe anbTepHaTVBbI
BPEMEHHOI OTK/IMK AeTeKTopa MOXET NpeAcTaB/iaTb COO0N (DYHKLMIO CMELLEHNST A0 TeX Mop. Noka OH ABAS-
eTcsl cTabusibHbIM BO Bpemsi NpoBefieHns nsmepenus (to ecto [ PAISE (1) AOMKHO HAXOAUTLCA B npegenax
+ 5 % B COOTBETCTBUM C TpeboBaHuEM B 6.1).

KonebaTenbHblil Npouecc B cUCTEME feTEKTUPOBaHUA JO/MKEH ObiTb OrpaHWyeH Takum ob6pasom, 4To-
6bl MakcMasnibHOe NpeBbIleHe UM MakcuManbHblli Hepgober 6binn MeHee 5 % NUMKOBOW amMnNANTyAbl 06Ha-
PY>XEHHOTO ONTUYECKOTO CUrHaNa 3HaYEHNS, U3MEPEHHOIO Ha 3TasloHe.

®opmy 06HapYXEHHOr0 ONTUYECKOro CUrHasna PerucTpupyloT M 0TOGpaxalT Ha COOTBETCTBYHOLLEM
npubope, HanpumMmep, BbICOKOCKOPOCTHOM CTPO6GOCKOMMYEeCKOM ocLuniorpade ¢ oTkannbpoBaHHOW BpeMeH-
HOli pa3BepTKOiA.

Micnonb3yloT YyCTPOMCTBO 3a4epXK1, HanpuMmep LMdPOBOI reHepaTop 3a4epXku, 418 NepekTyeHns
3/1eKTPOHHbIX YCTPOMCTB AETEKTMPOBAHUS B TOYHOE BPeMSs. YCTPOINCTBO 3afepXKkn MOXEeT nepekntyaTb on-
TUYECKUIA UCTOYHVK UM NepekioyaTbCA UM. YCTPOWCTBO 3aepXKN MOXET ObiTb BHYTPEHHUM WM BHELUHUM
M0 OTHOLLEHWIO K perncTpupyoLemy npuoopy.

CymMMapHoe BO3felicTBUE APOXaHWUSA MMNYNbCOB CUHXPOHM3ALMM U LWyMa B CUCTEME AETEeKTUPOBaHWSA
[O/MKHO 6bITb AOCTATOYHO MasIo, Tak YToObl pasHuua Mexay cnefyrowuMi oAvH 3a APpYrM U3MepeHUs MU
BPEMEHN 3a[epXKN ONTUYECKOro curHana Ansa nwboro pmkcnpoBaHHOTO BO36YXAEHUS, NCMO/Ib30BAHHOIO B
n3mepeHuu, boina meHee 5 % n3mepeHHoOro 3HadyeHus DMD.

MoxeT Mcrnonb3oBaTbCs yCpefHEHWe [eTeKTMPOBaHHON (OpMbI cUrHana Ans MHOTOKPaTHbIX onTuye-
CKUX MMMY/IbCOB C LiefIbl0 YMEHbLUEHUS BO3AEWCTBUS APOXaHUS UMMYNbCOB CUHXPOHU3aUuN v Wwyma. Ecnm
ncnonb3yeTcs ycpeAHeHvne, TO OAMHAKOBOE YMC/IO CPefHUX 3HAYEHWUIA [O/MKHO WCNOMb30BaTbCA NPU perv-
cTpauun Kaxgow gopmbl curHana. Cuctema [o/mKHa MOAAEPXMBaTb AaHHbIA ypOBEHb CTabWUNbHOCTU BO
BpeMS U3MepeHus.

45 BbluncnutenbHoe obopynoBaHue
Mpy ncnosb3oBaHWM HACTOALWEro MeToAa UCMblITaHus TpebyeTcss KOMMNbOTEP 415 XPAaHEHUS NPOMEXY-
TOYHbIX [@aHHbIX U pacyeTa pe3y/ibTaToB UCMbITaHUSA.

5 OT60p 1 NoAroToBka 06pasLoB

5.1 NcnbiTyemsblii o6pasel,

WcnbiTyeMmblii ob6pasel, npefcTaBnseT coboii MHOroMof0BOe rpajneHTHOe BO/IOKHO C cepALeBNHOl 13
cTekna (kateropus A).

5.2 TopueBble MOBEPXHOCTU o6pasya
MoaroTaBNMBalOT NOCKME TOPLIEBbIE MOBEPXHOCTM BXOAHOIO U BbIXOAHOIO KOHLLOB 06pasua.
5.3 ilnnHa obpasua

OnvHy o6pasua M3MepsioT, UCMO/b3ysi COOTBETCTBYIOWMI TOUHLIA MeTof, Hanpumep ykasaHHblli B
M3K 60793-1-22.

5.4 YcTaHoBKa o6pasua

Mpu ycTaHOBKE W NOAAEPXKKe UCMbITYEeMOro BOJIOKHA CreayeT u3beratb ero pacTsHKeHUst U MUKPOU3u-
60B.

5.5 To3unymoHupoBaHue obpasya

BX0OAHOI KOHEL, NCMbITYeMOro BOJIOKHA BblpaBHUBAIOT OTHOCUTE/IbHO BbIXOJHOIO KOHLa CUCTEMbl BBO-
[a N3/y4yeHus, Kak yka3aHo B 4.3.

BbIXofHOli KOHeL, ucnbITyemoro obpasua BblpaBHWBAKOT OTHOCUTE/IbHO CUCTEMbI AeTEKTUPOBAHUSA, Kak
yKa3aHo B 4.4.
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6 MpoBeaeHve UCMbITaHUS

6.1 HacTpoiika n u3MepeHue OTKUKA CUCTEMbI

BbIXOAHOI KOHEL, M3MepUTENIbHOTO BOIOKHA COEAMHAIOT ¢ 060pyL0BaHNeM feTeKTMpoBaHusa. 3T0 Mo-
XeT 6bITb OCYLLEeCTB/IEHO MyTeM YCTaHOBKA M3MEpPUTENIbHOrO BOJIOKHA B 060pyfoBaHue AeTeKTUPOBaHUA
WM NyTem WCNosb30BaHUS KOPOTKOro (< 10 M) oTpe3ka BOMIOKHA, YCTAHOB/IEHHOIO MeX[y CUCTeMOl BBOAA
M3MyYEHUS U CUCTEMOW [EeTeKTUPOBAHUS, WAU NyTEM HENOCPeACTBEHHOTO COeAMHEHUSI BbIXOA4a U3Mepu-
Te/IbHOro BOJIOKHA C AETEKTOPOM Yepes CUCTEMY INH3 1 3epkasl. Ecnv ucnonb3yeTca KOPOTKOe BOJIOKHO, TO
OHO MOXeT 6bITb TOr0 Xe TUNa, YTo 1 UCMbITYeMOe BOJIOKHO.

YcTaHaBNMBalOT Takoe 3HayeHne amnauTyfbl ONTUYECKOro MMMy/bca, YToObl OHO COOTBETCTBOBAO
HauMeHbLlUeli 0XnMAaaeMoi NMKOBOK amMnauTyde Ha BbIXOAe WCMbITYeMOro BOJSIOKHA BO BPEMS W3MepeHus.
HavmMeHbllas nukoBasi amnanTyga Ha BbIXOAE WCMbITYEeMOro BOJIOKHA 06bIYHO HabnwgaeTcs B Cryvae
Hanb6o/blLEero paavanbHOro CMeLLeHNs CBETOBOro NATHA.

PerynupyloT BpeMeHHYI0 LKany CUCTEMbl AETEKTUPOBaHNA ANA ee COOTBETCTBMA BPEMEHHON Lwkane,
1Cnosib3yeMoli Npu NoyvyeHun faHHbIX OT UCMbITyeMOro obpasua Ans dukcayumn scero umnynsca (cm. 6.2).

M3mepstoT dhopMy curHana onTU4eckoro UMnynbca v onpefensioT ee BPEMEHHYO LWMPUHY NO YPOBHIO
25 % nvkoBoli amnauTyAbl. JaHHoe 3HayeHue MCNoMb3YT A8 pacyeTa pe3ynbTaToB M3MepeHus u npu-
cBamBaloT eMy HaumeHoBaHue [ PMISE JInHeliHaa MHTePNoALUA MOXET UCNO/b30BaTbCA Mexy CoCefHu-
MU ToYKaMn ana pacyeta A7pUSEANA NOBbIWEHUS TOYHOCTU.

MoBTOpHbIE N3MepeHus Arpu/3e AO/MKHbI pasnmyarbes He 6osiee YyeM Ha 5 % n3MepssieMoro 3HaveHus
DMD.

Ecnv ncnonb3ytoT KOPOTKWI OTPe30K BOJIOKHA WM CUCTEMY JIMH3 U 3epkasl, TO 3HauyeHus ATpuwe
[OMKHbI pasnuyartbea He 6onee yem Ha 5 % OT 3HAYEHWUIA, NOMYYEHHbIX MyTEM COeAUHEHNSA N3MepUTesbHO-
ro BOJIOKHa HenocpeAcTBEHHO C 060pyAoBaHNEM [eTeKTMPOBaHUS.

MpoBogAT ncnbiTaHWe 1 yAOCTOBEPSOTCA B TOM, YTO 060pyA0BaHve AeTEKTUPOBaAHNA He 3aBUCUT B 3Ha-
YMTeNbHON CTeneHn OT Tuna MofA. MOAroTaBNAMBAIOT CneuuasbHblli KOPOTKUIA UCMbITyeMblii obpaseL, Toro xe
TUMa BOJIOKHA, YTO W UCTbITYEMOE BOJIOKHO. V3mepatloT 3HadeHne ATRLSEAN1A KakAoro 3HaYeHns pagnasibHo-
ro CMeLLEHUS, UCNONb3YEMOTr0 B U3MEPEHUSIX. DTO 3HAUEeHMEe AO/HKHO COOTBETCTBOBAThL TpeboBaHusaM 6.1.

[na pacyeTa 3HavyeHusa KB cooTBeTCTBYIOWErO 3Ha4YeHUAM A7HILSE WNpKHBI cnekTpa UCTOYHMKA U
XpoOMaTnyeckol Ancnepcumn BoNIOKHa, NCNOMb3YIOT NpuioxexHne A.

6.2 HacTpolika cucTtembl LeTEKTUPOBAHMSA

M3 n3mepuTenbHOro BosIOKHa CBET BBOAAT B UCMbITYEMOE BOJIOKHO. PerynupytoT BpeMEeHHYI0 LWKasy 1
3a/lepxKy cpabaTtbiBaHUS CUCTEMbI AeTEKTUPOBaHMS TakuM 06pa3oM, YTOObl OAUH NOJHbIA ONTUYECKUA UM-
nynbCc oTobpaxancsa AN BCcex COOTBETCTBYIOLUMX TOUEK CMELLEHUS U3MEPUTESIbHOTO MATHA, BK/oYas Bce
nepeAHne n 3agHvie (OPOHTHI, UMeKLne aMNAnTygy He MeHee 1% nMKOBON amMnauTyAdbl. Bce AaHHble no
ncnbITyeMoMy o6pasLy nosyyarT 6e3 ganbHeilwell peryIMpoBKU 3aepXKn 1 BPEMEHHO LUKasbl.

HaxogAat ueHTp cepAueBUHbl UCMLITYEMOro BoJsIokKHAa. OfHUM U3 METOAOB /1 HaXOXAEHUS LeHTpa
ABNSAETCA CKaHWPOBaHWe MOMIOXEHNSA N3MEPUTENbHOIO NATHA Nonepek TopLeBoli NOBEPXHOCTU UCMbITyeMO-
ro BOSIOKHA. Haxoaat oba kpas cepAueBUHbl BOJIOKHA BAO/b HEKOTOPOW MPOM3BOMLHOW OCK X, MPW 3TOM
Kpaii onpefensioT Kak NonoxeHue, Npyu KOTOpoM obLas nonyvyeHHas MOLLHOCTb gocTuraeT nopora okono 15
% Makcumyma. LIeHTpupyloT namepuTtenibHoe NATHO BAOJIb OCU X. 3aTeM CKaHUPYT U3MepUTeIbHoe MATHO
BA0/Tb OPTOrOHa/NIbHOW OCK Y. HaxoAsiT Kpas CepAueBUHbI BOJIOKHA W LLEHTPUPYIOT U3MepuUTeNbHOE NATHO
BAONb OcK Y. MNpn Heo6xoAMMOCTM NOBTOPSAIT AAHHYI0 MocnefoBaTeNbHOCTb AeACTBUIA ANA AOCTMXEHUS
Tpebyemoro No3vLUMOHHOTO Aonycka. Korga nameputenbHoe NATHO OTueHTpvpoBaHo. DMD 6ygeT cummer-
PUYHO MeXAY MOMOXMUTENbHLIM U OTpULLaTEe IbHbIM CMELLEHUAMU BAOb oceli X ny. B M3K 61280-1 -4 Takxe
onuncaH Apyroii MeTof A1 HaxOXAEeHUsi ONTUYECKOTo LieHTpa BoslokHa (cM. MOK 61280-1-4, 5.4).

6.3 N3mepeHne Ha ucnoiTyeMom obpasue

M3mepsaloT oTKAMK McnbiTyeMoro obpasuya U(r.t) npu paguasibHbIX CMELLEHMAX I U3MepUTenbHOro
naTtHa B Anana3oHe Winner S R s Wbuter Ha nHTepBanax S 2 MKc. 3HadyeHns Whner 1 HAowen yKasbiBalT B
TeXHUYecknx ycnosusx (CM. pasgen 9). B 3aBUCMMOCTM OT yKas3aHHbIX 3HayeHuidi Wnner n Pouter MOTyT no-
TpeboBaTbCA 3HAYEHUSA UHTEPBA/IOB MEHee 2 MKC.

MpyvMep — ECnn B TeXHUYeCcKnx ycnosuax ykasaHo MimeH - Ou Rouitn = 17 MKM, TO HauMeHbLLlee Y1Co pa-
AnanbHbIX cmeweHuin bygeT 10. Habop 3HaueHuii O, 2....... 16, 17 MKkm, 6o O, 1......... 15, 17 MmKm 6ygeT cooT-

5



FOCT P M3K 60793-1-49—2014

BETCTBOBATb MUHMMaNbHbIM TpeboBaHuAM. B kayecTBe afbTepHaTMWBbl MOXHO MCNONb30BaThb HAbop u3
18 3HaueHunii cmewernii npu 0. 1, 2, ..., 16, 17 MKMm.

Ona n3mepenunii EMBC NnpoBOASAT CkaHMpOBaHWe OT ONTMYECKOro LieHTpa A0 NonoXeHus B npegenax 1
MKM HOMWHa/IbHOTO paguyca cepgueBuHbl. MOXHO MCMNO/b30BaTb AOMNOMHUTESNIbHbIE MOMIOXEHUA paguasib-
HOro cmeeHuns. Mpu n3mepernnax EMBC MHOroMo0BbIX BOJIOKOH noatuna Ala.2 ¢ guameTpom ceppuesu-
Hbl 50 MkM n3mepsoT U (r. ) B gnanasoHe 0 s rs 24 MKM Ha MHTepBasiax S 2 MKM.

[na kaxaoro nonoXeHua pagnanbHOro CMeLeHns u3mepstoT opMy curHasna onTUYeckoro umMnynbca
N onpefensailoT BPeMeHHOe MOSI0XeHVWe nepefHero v 3agHero )poHTOB MO YPOBHK 25 % MakcumasibHol
amnauTyabl pesynbTupytoleilt opmbl curHana (CM. npunoxeHve B). JIMHeliHasa MHTepnonsuns MOXeT uc-
No/sIb30BaTbCA MEXAY COCEAHMMMN BPEMEHHLIMU MOMOXEHUAMU AN OLEHKN 3HAYEHUI BPEMEHU NepeaHero un
3a4Hero hpoHTOB MMMyNbca A5 NOBbILWEHWUS TOYHOCTVM U3MEPEHW. PerncTpupyoT 3HaueHUs BpeMeHu ne-
pefHero v 3agHero (opoHTOB UMMy/bca ANA KaXA0ro NONOXEHUS pafnanibHOro CMeLLLEHNS.

7 PacueTbl 1 HTeprpeTauus pesy/bTaToB

MuHumanbHasa addpekTuBHas MoAoBasi LMpUHa Monockl nponyckaHus (EMB) BonokHa — 3TO MUHK-
MasibHas WWpUHa NOoMoChl NPOMyCcKaHUs, COOTBETCTBYIOLWAsA BO3OYXAEHUIO OT nepejatyvkoB B COOTBET-
CTBMM C yKa3aHHbIMU YC/IOBUAMK BO3OYXAeHUA. Hanpumep, MyuHumansHas EMB ykasaHa B MOK 60793-2-10
NPUMEHNTE/IbHO K YC/IOBUSM BO30YXAEHWS, KOTOopble Takke ykasaHbl B MOK 60793-2-10. MuHMManbHyH
EMB onpegensoT nytem pacyeta DMD v MMHUMasIbHOTO pacyeTHoro 3HaveHus EMB (EMBc). Lienb nio-
60ro U3 3TUX pacyeToB — yA0CTOBEPUTLCSA, YUTO EMB BOMOKHA npeBbilaeT TpeboBaHue K pacnpefeneHunio
MoOLLHOCTU Nt06OW Mofbl, COrnacylowemMycss ¢ COOTBETCTBYHOLWMMUN nepegatymkamu. CooTBeTCTBME Nepe-
JaTunkoB onpefeneHHbiM TpeboBaHUAM MOXHO OnpeAennTb, Hanpumep, C NOMOLLbI0 TPeboBaHW K OKpy-
XXEHHOMY NOTOKY, YKa3aHHbIXx B MOK 60793-2-10. nsamepeHHbix no M3K 61280-1-4.

7.1 AncbhepeHumnansHana 3agepxka mog (DMD)

HaxopgAaT Trast - MUHUMasIbHOE 3HAaYeHWe BPeEMEHMN BO3OYXAEeHUS nepegHero hpoHTa UMnynbca mMex-
Ay Dinner Router U3 yncra BbIXO[HbIX UMMY/IbCOB, 3aperncTpupoBaHHbIX B 6.3.

Haxogat TASON— MUHMMa/IbHOE 3HavyeHue BPeMeHW BO30OYXeHUs 3afHero opoHTa nMnynbca mexay
Dinner v Router 13 uncna BbIXOA4HbIX UMMY/IbCOB 3aperncTprvpoBaHHbIX B 6.3.

PaccuutbiBatoT DMD cnegyownm o6pasom.

BapuaHT 1 (cM. npunoxeHue B)

Wcnonb3ysa 3HayeHne ATrefus 6.1. DMD = (7SLOW_ TFASI) — AT ref-

HwxHuii npegen ana DMD. yka3biBaeMblii B 0THETE U PacCUUTbIBAEMbIli C UCMNOIb30BAHWEM [JaHHOro
ypasHeHusi, paseH 0,9(ArAEP) BcneacTeme Npobsiem, CBA3aHHbIX C NPaAKTUYECKUMU N3MEPEHUSAMUN U yKa3aH-
HbIX B npunoxeHun C. CneposaresnbHo, ecnn 3HadeHne DMD. paccunmTaHHoOe C UCMO/b30BaHWEM Bbllleyka-
3aHHOrO ypaBHEHUs1 MeHbLue 0.9(A7ref), B OTHETE YKa3bIBAIOT pe3y/ibTart kak «MeHbLnit 0,9(A7 ref)».

BapuaHT 2

B kauectBe anbTepHatusbl DMD MOXeT 6bITb paccuyMTaHO MeToLO0M 06paTHOro npeobpasoBaHus
CBEPTKM 3TAJIOHHOrO MMMNynbca 13 UMNYNbCOB, BO3OYXAAOLWMNX UCMLITYEMOE BOJIOKHO. /19 NCNONb30BaHUA
meTofa 06paTHoOro npeobpasoBaHnsl CBEPTKN afifOPUTM He [ODKEH NMPUBOAUTL K 3HAYUTE/IbHOW NOrpeLuHo-
CTU Ansa opMbl UMMY/IbCOB, UCMOJIb3YEMbIX NPU U3MEPEHNU, OCOOEHHO BO3HUKAKOLWMX NpU Bbibope hub-
Tpa BbICOKOYACTOTHOrO LyMa.

MHorokpaTtHble 3HayeHna DMD

BO/IOKHO MOXHO XapaKTepn30oBaTb 3HAYEHUAMU MHOrokpaTHoli DMD. kaxpgoe 3HauyeHve JO/MKHO 6biTb
OLEHEHO N5 pa3HblX 3HayeHWin Rmner n Router. B 3ToMm cniyyae Bce 3HayeHuss DMD MOXHO onpegenutb,
MCNO/b3yA BbIXOAHbIE UMMY/bChI, 3aperncTpuposaHHble B 6.3, Npy ycnoBuu, 4to TpeboBaHnsa K pagnasnbHo-
MY CMeLLeHMo B 6.3 yA0B/IETBOPAOTCA AN Kax4oro gmanasoHa RNNRu A juter-

7.2 MuHMManbHoe pacuyeTHoe 3HauyeHWe 3P(PEKTUBHOW MOLOBON  LWIMPUHBI  MOMOCHI
nponyckaHus

MuHumansHoe EMBC — MuHMManbHoe 3HayeHne EMBC, onpefensemoe A1 KOHKPETHOro BOJIOKHA C
MCMOMb30BaHNEM MOJMIHOTO Habopa BecOoBbIX KO3I(PAULMEHTOB COOTBETCTBYIOLLETO [uanas3oHa MOLOBbIX
pacnpegeneHunii MOLWHOCTU C MCNOJIb30BaHWEM pacyeToB B 7.2.1-7.2.4.
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BecoBble koaghdmumeHTsl DMD cOOTBETCTBYHOT AMana3oHy MOAOBbIX pacnpeaeneHunii MoLWwHoOCTH, co-
rnacoBaHHOMY C TEXHMYECKMMU TpebOoBaHUSMU K YC/I0BUSAM BO3OYXAEHWUA ONTUYECKUX NnepenaTymkos, uUC-
Nosib3yeMbIX A1 KOHKPETHOro NpuMeHeHusi. OHM yKa3biBalOTCA B YACTHbIX TEXHUYECKMX YCNOBUAX NOTPe6u-
Tensa. NoTpebuTens MOXET Takke ykasaTb AOMOSIHUTENbHbIA MHOXWUTENb, UCNOMb3yeMblii ANS BblpaBHUBA-
Hua EMBc c TeopeTuyeckMM 3HavyeHneM 3(pheKTUBHOW MOAOBOI MOJIOCHI NPOMyCKaHWs, TpebyemMbiM Afis
KOHKpETHOro npumMeHeHusi. Habop BecoBbix KO3(PULMEHTOB, MCNOMb3YEMbIA MO YMOMYaHW0, NpPUMEHSse-
Mblii. Hanpumep, ansa IEEE 802.3 10 GBASE-S u INCITS 364 10GFC, yka3aH B MOK 60793-2-10 u Takke
BK/IIOYEH B KayecTBe npumepa B npunoxeHue D HacTosiwero ctaHgapTa. B npunoxeHun C npuBegeHa me-
ToAuKa hopMupoBaHus BecoBbix koaddurumenTtoB DMD ¢ ncnonb3oBaHnem napametpa Encircled Flux.

B cnepyowmx pacyetax Mcnosib3yrTcsa BecoBble yHKUUK, Nonyvyaemble u3 napameTpa Encircled Flux
B 6/IMXKHEM NOJie Na3epHbIX UCTOYHUKOB, AB/IAKOLWMXCA TUMOBLIMU AN AAHHbLIX YCNOBUIA NpuMeHeHus. Ans
KOHKPETHOr0 BOJIOKHA MPUMEHEHNE HECKOJIbKUX BECOBbIX (PYHKUMI/ MO3BONASET MOSYyYUTb HEKOTOpPOE YMC/o
3HauyeHnit EMBC. MMHMManbHOE M3 KOTOPbIX SABASETCA MUHUMasibHbIM EMBC An51 faHHOro BO/IOKHA.

MpumeuaHune — Bcniyyae, Korga aaHHble DMD nosydeHbl A5 NOSIOXEHMIA CMELLEHNS!, OTAeNeHHbIX Apyr
OT ipyra Ha 2 MKM, 3HaueHns U (r. 1) NPOMEXYTOUHBIX MOSIOXKEHMIA CMELLEHUS B 1 MKM MOTYT GbiTb UHTEPNONIMPOBaHbI C
Lie/bo NPOBEAEHUS 3TUX PACUETOB.

7.2.1 PacyeT BbIXO4HOTO UMMyAbca
PaccunTbiBaloT pe3ynbTUPYIOLWMIA BbIXOAHOW BpeMeHHOoN oTknvk PQ/). ncnonb3ysa uHdopmaumio 06
MMNyJibCe Ha BbIXOAE BOJIOKHA ¥ BECOBYHO (hYHKLMIO.

P.)-2 1 Ne (r,f). 1)

roe (Y(r,0 — BbIXOAHOW CTpOGMpYOLWNIA UMNYNbC, M3MEPSEMbIA ANA KaXAOro pagnanbHoOro cMelleHns
Kak (PyHKUMA OT BpemeHu /. Kaxablii BbIXOAHOW MMNyNnbC SIBNSeTcA HeobpaboTaHHbIM (HEHOPMUPOBaHHbLIM
no amnAnTyAe) nocsie COOTBETCTBYHOLEro BblUNTAHNSA (DYKTYaLMOHHOIO LWyMa,;

W(r) — BecoBas hyHkuma DMD. cooTBeTCTBYyIOLWan nepejaTymky, UCNosib3yeMomMy B KOHKPETHOM CIy-
yae (cm. npunoxeHve C ana nogpo6HocTel no pacyety W(r) u npunoxeHve D — gna npumepa 3HaveHwi
W(r). COOTBETCTBYIOLMX KOHKPETHBIM TEXHUYECKM TpeboBaHNAM K BO3OYXAEHWIO).

7.2.2 PacueT nopefaTtoyHoi hyHKLMN

HaxofAaT nepBoo6pa3Hyto 3TaslOHHON BpeMeHHOl xapaktepucTukun R(t) n3 pesynbTupyloliein Bbixoa-
HoWi xapaktepuctukn PQf) cxogHbIM 06pasomM € aHasIorMyHbIM Npeobpas3oBaHMeM Npu U3MEPEHUAX WNPUHbI
NnosioChbl MPOMyckaHus, onnucaHHbix B MAK 60793-1-41. B pe3ynbTare noayvyalT YACTOTHYHO XapakTepucTuky
BOJIOKHA HR&(f), Takke Ha3biBaeMylo nepefaTtoyHol dyHKUMeR BOTOKHA.

HRa(f) = FT{PO)}/FT{R (1)}, 2

roe PJt) — pe3ynbTupyloLwwmii BbIXOAHOW UMnynbc u3 7.2.1;
R(t) — pe3ynbTupyoLWwuii 3TanoHHbIA umMnynsc 13 6.1;
FT — dhyHkuma npeobpasoBaHns Pypbe.

MpunmeyaHune — B pesynstare aTnx BbIYMCIEHWIA nosy4ardT MacCmB KOMIMJIEKCHBIX HYACES.

7.2.3 PacuyeTHOe 3HayeHne 3P PeKTUBHOW MOAOBON WNPUHBLI NOM0CLI NponyckaHus (EMBc)

PaccunTbiBaloT LIMPKHY MOOCHI MPOMYCKaHNA ONTUYECKOTO UMMysibca No YpoBHIO MUHyc 1.5 ab. 3toT
YPOBEHb ONpPeaesnaioT N0 HaMMeHbLUEMY 3HAaYeHMI0 YacToThl, 471 KOTOPOro Be/IMunHa nepefaToyHol qyHk-
umn Ha 1.5 B HWXe BenNuuMHbl NnepefaToyHOW OyHKUUM ANA 3HAYEHUS HYNEBOI YacToTbl. BennymHy ontu-
yeckoro umnynsca MvHyc 1.5 gb 3atem akctpanonvpytoT Ao muHyc 3 ab. ncnone3ya ayccosckue gonylie-
HUA. yMHOXana ee A0 1.414.

MpumeuvaHne — LUMPUHY MONOCHLI MPOMYCKaHWUS MOXHO OMPeAesMTb C MOMOLLLI0 TpaauumoHHoro 3 ab
onpefeneHus (nepeast Touka B KOTOPOI nepefatoyHas doyHkumsa Hft(f) gocturaet 3HaudeHuin 50 % wnm 3 ob). OpHako
NPV UCMOMb30BaHWY PeasibHbIX BOSIOKOH U peasibHbIX WCTOYHMKOB W3/TyYeHUs MOryT 6biTb MO/ydeHbl amrMTyaHO-
YaCTOTHbIE XapaKTepPUCTVKK, UMELOLLIE BECbMA He [MayccoBcKoe pacnpeesneHvie. bbuio NpoAeMoHCTPUMPOBAHO, YTo AN
TakMX XapaKTepUCTUK U3MepeHHoe 3HaueHvie 3 ab He obecneunBaeT UX XOPOLLYIO KOPPEeNAUMIo C XapaKTepucTykamm
cuctembl. MeTpuyeckoe 3HaveHve 1.5 4B 1cnonb3ytoT A1 YCTpaHeHyst HEKOTOPbIX OrpaHMYeHni i BOSHOBOM nepeaaTtoy-
HOW ChyHKLWM 1 ee BO3AEVCTBUSA Ha 3HaueHne MuHyc 3 Ab.
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7.2.4 TpaHuyHasa yacToTa yCTOWYMBOCTM cucTembl (SSFL)
OnpegensawT

®

w *BmMr

rae Rawn Rb— ABa He3aBUCHMbIX 3TA/IOHHbIX UMMYNbLCA;

SSFL — muHumanbHas yactoTa, rae |G(/)| npesbiwaet 1.0 £0,05 (cm. M3K 60793-1 -41).

Ecnn 3HayeHne EMBc, paccuMtaHHoe s kKom6uHauum BoIOKHO/Nasep. npesbilaeT 3HayeHme SSFL.
TO B OTYeTe yKasblBalOT HOPMMPOBAHHOE 3HauYeHWe LWMPWHbI MOMOChbl MPOMYCKaHUA Kak 6osbliee 4yem
SSFL x anuHa.

7.3 HopmupoBaHue g1NHbI

[onyctumo HopmupoBaTh 3HaveHve DMD k eguHuue gnuvHel, Hanpumep nc/m. Ecnn DMD HopmupoBa-
HO K ejMHULIEe A/IMHbI, TO B OTYETE yKa3biBatoT (DOPMYy 3aBUCUMOCTU OT ASIUHBI.

8 JokyMmeHTauus

8.1 VHdhopmauus, ykasbiBaemMas B oT4ETE MO KaXA0MY UCMbITAHMUIO:

» 0603Ha4YeHne ucnbiTyemoro obpasua:

* [iIMHa ucnblTyemoro obpasua;

* hopMyna HOpPMUPOBAHUA AJIMHbI, €C/TU OHA UCMNOJb3YeTCs;

e flaTa NpoBefeHna UCTbITaHNS;

* A/INHA BOJIHbI UCTOYHMKA (HOMUHAIbHOE WU AeiiCTBUTENbHOE 3HaYeHune);

* MUHUMAa/IbHOE N MakCUMaslbHOe 3HayYeHusa paguasnbHoro casura,A nker, Aswes ;

* pe3ynbTaT UcnbiTaHusa: 3HayeHne DMD (AMVHT Acwres) » nnn MUHUMaibHOe 3HavYeHue EMBc.

8.2 NHdhopmauus, npegoctasnsiemMas no TpeboBaHuIo:

* UCNONb3yeMblli METOA, U3MEPEHMS;

e OonucaHue ucnbiTaTeslbHOro 060pyAOBaHNsA, BKIKOYASA: TN UCTOYHMKA W3NyYeHUs, OeliCTBUTeNbHOe
3HaueHVe LeHTPasibHOW A/IMHbI BOJHbI, MakCMasibHOe ykasaHHOe UM AelCTBUTEe/IbHOE 3HAYeHUe LUMPUHbI
cnekTpa (cpefHekBagpaTnyHoe 3HaYeHue);

* AN nsmepexnus DMD: gokyMeHTMpOBaHMe MeToAa, ucnosb3yeMoro ans pacyeta LT Nef. [na MuHU-
ManbHOro 3HaveHnss EMBc: cBolicTBa nepefaToyHOW (hyHKL MU, KOTOPblE UCNOMb3YITCA ANA onpejeneHus
LUMPWUHBI NOSI0CHI MPONYCKaHUA, U HA6op UCNOJIb3yeMbIX BECOBbIX KO3(DULNEHTOB;

* TUN AeTeKTopa W YyCNoBUsA aKCryarauumu,

* fimameTp MOAOBOrO MOMSA U3MEPUTE/IbHOTO BOJIOKHA MPW U3MEPEHUU AMMHBI BOMHbI (HOMUHA/IbHOTO
UNu feiNCcTBUTENBHOMO 3HAYEHUS);

* METOA yAaneHuns cBeTa U3 060/104KMN BOSIOKHA,;

* faTa nocnesHei kanmbpoBkM UCNbITaTeNbHOTO 060pyA0BaHUS.

9 VHdpopmaLnsi B TEXHUUYECKUX YCNOBUSAX

Mpu onpefeneHnn xapakTepucTUK BOSIOKHA C UCNOJSIb30BAHNEM JAHHOroO MeTofa UCMbITaHUA B TEXHU-
YecKnX YC/I0BUAX yKasbiBaloT crefyoLyo MHOoPMaLnio:

* YCNO U TUM UCNbITYeMbIX 06pa3LLoB;

* NOpAA0K NpoBedeHns ucnoitTaHusa (MIK 60793-1-49);

* 3HayeHne (3HauyeHns) AVHbI BOJHbI, NPU KOTOPbIX MPOBOAAT UCMbITAHVE;

* Tpe6oBaHus kK DMD: Tpebyemoe 3HauyeHne DMD fansa ykasaHHOro fuanasoHa 3HaudeHuii MUHUManbHo-
ro U MakcumasnbHOro paavasnbHoro cMeweHuss. DMD (Rk« r, [Oourer). MoXeT noTpeboBaTbCs OLEHKa He-
CKOMTbKMX pa3Hbix DMD 3HaueHuin 415 pasHbiX ykasaHHbIX guana3oHos B ffiiNERun AonlHT ;

* Ans namepexunii DMD yka3sbiBaloT BapuaHT metoga u3 7.1;

» AN TpeboBaHuii K EMBc: TpebyeMoe MUHUManbHoe 3HayeHne EMBc;

» onsa TpeboBaHuii K EMBc: Tpebyemblii Habop BeCOBbIX KO3thNLMEHTOB ANS npunoxeHns C.
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MpunoxeHune A
(cnpaBouHoe)

OFpaHI/Il-IeHI/Ie LLNPUHbI CMEKTpa NCTOYHUKa

A.1 OrpaHuyeHve BAUSIHUA XPOMaTUYECKO Aucnepcun Ha 3HayeHme DMD

BnnsiHWe NorpewwHocTeil BHOCUMbIX XPOMaTUYECKOW aucnepcuein Ha 3HayeHne DMD fo/xHo 6bITb MeHee 10 %.
310 TpeboBaHVe MOXET 6biTb Y/0B/IETBOPEHO MyTEM MUCMNO/b30BAHUA UCTOUHMKA U3/yYEHUsi C OCTAaTOYHO Masion Lin-
PVHOIA creKTpa, NO3BOMAIOLIEN HE YUMTbIBATb XPOMATUHECKYHO AVNCNEPCUIO, WM TOUHOTO onpefeneHns hopMbl crnekTpa
MCTOYHMKA U pacyeTa COOTBETCTBYIOLLEro 3HaueHnsa ATW.

MOXHO MOTyuMTb OLEHOYHOE 3HaueHne xpomatudeckoii gucnepcumn 0(/1). ncnonb3ys AaHHble, yKasaHHble BA.2. B
KayecTBe anlbTepHaTMBbI, MOXHO UCNOMb30BaTb 3HadeHne £(/1), nonyyeHHoe ¢ ncnonb3oBaHnem M3IK 60793-1-42 ans
KOHKPETHOr0 TUMa UCMbITYeMOoro BoJIokHa. TpeboBaHme K WMpYHEe CreKTpa MOXET 6bITb YA0B/NETBOPEHO MyTEM UCMO/b-
30BaHUA UCTOYHMKA C Y3KUM CMEKTPOM WM UCMOJIb30BaHWSA ONTUYECKOTo (U/IbTPa Ha KOHLLEe BOSIOKHA CO CTOPOHbI WC-
TOYHMKA W/ Ha KOHLIE BOJIOKHA CO CTOPOHbI AieTekTopa.

Hwxe npuBeaeHo HECKObKO NPUMEPOB METO/0B, YA0B/IETBOPAIOLLMX TPE6OBAHWIO JaHHOTO NPUNOXKEHNS.

A.1.1 /cnonb3yloT NCTOYHMK C JOCTATOYHO Y3KUM CNEKTPOM TaK. YTOObl 3HaYeHne

AWom—"chrom —4"n(2) Xm0 (a) L (A1)

6b1710 MeHee 10 % n3mepeHHoro 3HaveHuss DMD. 3To HakadblBaeT orpaHnYeHne Ha cpeAHeKkBapaTuyHoe 3Ha-
YeHue LUMPUHBI criekTpa SX:

(A.2)

3pecb DMD - 3TO HaumeHbluee onpegensiemoe 3HadeHne DMD. 0]>.) — xpomaTuyeckas gucnepcust u L —

AnvHa obpasua. Mpy TUNOBOM AONYLLEHUN, YTO 3a[ePXK/ MOJ B BOIOKHE JIMHEHO NMPONOpLMOHasbHbI /IVHE BOJIOKHA,
[aHHoe orpaHu4eHne He 3aBUCUT OT [/INHbI BOSIOKHA.
WcnonesyoT [ 7uf»=A Imlisc B 6.1 1 gnsa pacyeTa 3HayeHns DMD.

Mpumep — 3HavyeHns DMD 100 nc nonyyaroT MNpu NpoBeAeHUN UCMNbITaHUA Ha ANnHax BOO-
KOH 0,5 KM npu gnvHe BOSHbI 850 HM. M3 Tab6bauuybl A.l 3HavyeHue D(A) npu 850 HM paBHO 107
Nnc/HM-km. MNoAcTaBnaa faHHyl UHopMauuio B ypaBHeHue (A.2), cpefHekBagpaTUyHaa WupuHa
cnekTpa 6/1 gomkHa 6bITb 5 (0,03-100 nc) / (107 nc/Hm Km-0,5 kM) = 0,056 HM. TOT Xe UCTOYHUK
cBeTa paboTan 6bl 49 UCMBITYEMONO BOMIOKHA A/UHON 10 KM co 3HaveHussimyu DMD 2000 Hc.

A.1.2 icnonb3yrT UCTOYHKK C OCTATOYHO MasIoii LWMPWHOW CNeKTpa, He yunTbiBatoLmii At ram npu ycnosuu, 4to
3HauyeHne ATpuae nsmeHeHsetr A7«ef MeHee yem Ha 10 %. 370 HaknafbiBaeT orpaHnyYeHne Ha cpegHekBagpaTtnyHoe
3HayeHue LWNPKHbLI cnekTpa 6).:

(A3)

Wcnonbsyot A = [irenss s 6.1 u Ans pacyeta 3HaveHns DMD.

B gaHHOM crlyyae OTCYTCTBYET YETKO BblpaXXeHHas 3aBUCUMOCTb LUMPUHBI CEKTPa UCTOYHMKA SXOT M3MepPsieMoro
3HayeHnss DMD. BmecTo 3T0ro MmHMMasibHoe 3HadyeHne DMD. koTopoe MOXHO M3MepuTb, 3afaeTcs HenocpencTBeHHO
Or"UNeE.

3amMeTum, 4YTO CyLecTBYyeT YeTKO BblpaXKeHHasi 3aBMCMMOCTb MaKCMMaslbHO AOMYCTMMOTrO 3HAYEHUS LUMPUHBI
cnekTpa oT A/nHbI 06pasua. Mpy HEM3MEHHOW LUMPUHE CMekTpa XpoMaThyeckoe pacluMpeHune CTaHeT C/IULWKOM 60/b-
UMM AN5 TOro, YToBbl €ro MOXHO 6bISI0 UTHOPMPOBAaTbL NPUY A/IMHE 06pasLa 60/1blle onpeAeIeHHOro 3Ha4YeHus.

Mpumep — CneunancHblii NazepHblii UICT OYHUK M ONTUYECKUI feTeKTop, umewnii 3HayeHne ATi-ui.se =
60 nc ucnonb3yTCA ANS NPOBEAEHNS N3MEPEHUIA HA obpa3uax anuHoi 0.5 km npu 850 HM. MoacTaBNsAa faH-
Hyl0 MHopmaumio B ypaBHeHue (A.3). cpegHekBagpaTUYHas WupuHa cnekTpa J3 gomkHa 6bITbh < (0.138 m60
nc)/(107 nc/HM kKmmO.5 km) = 0.15 Hm.
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A.1.3 PaccunTbiBalOT COOTBETCTBYIOLLEE 3HaveHne A Tret 419 MCMNOMb3YEMOr0 UCTOYHMKA. A7 ref — MONHas K-
pvHa No YpoBHIO 25 % KakAo MOAbl Ha BbIXOAE WCMbITYEMOro BOMOKHA. [insa noyTn [ayccoBCKOro umnysnbca v hopm
CMeKTpa NCMoMb3YHT CreayoLLyto hopmyny:

AREF = (A"PULSE + [} € mow) =

B paHHOM cnyuvae BepxHAs rpaHuua LWMPUHBLI CNEKTPa UCTOYHMKA KOCBEHHO yCTaHas/MBaeT, B COOTBETCTBUW C
Tpe6oBaHneM B 7.1. MUHUMasbHOe 3HaueHre DMD. ykasbiBaeMoe B 0THETE N0 M3MEepPeHUto, pasHbiM 0.9(A7 ref).

Ecnu NCTOYHMK MMeeT MHOTOKpaTHbIe CriekTpasibHble MUKW WAW. APYTMU C/I0BaMU, SIBMIIETCS B OCTATOUHON CTe-
neHn He ayccoBCKMM, AaHHas hopMy/ia MOXeT ObiTb HETOYHOW. Ec/in ypaBHeHne A.4 ncnosnb3yeTcs AN pacyeTta 3Ha-
YeHust AT ref . TO NOrpeLUHOCTb, BBOAMMas B pacyeT DMD. go/mkHa 6biTb MeHbLue 10 %.

A.2 XpomaTnyeckas gucnepcus B MHOTOMOZO0BbIX BOJTOKHAaX

[aHHble B Tabnvue A 1 npeActasnaioT Hambobluve OXugaemble 3HaYeHUs gucnepeun aas nbbix KOMMepUecku
[OCTYNHbIX BOJIOKOH KaTteropum Al Ha OCHOBE HOMUH&aUIbHLIX XapakTepucTuk aucnepcun u ymcnosoi anepTypbl (NA).
[ns 3Ha4YeHuii ANUH BOMH, MeHblwMX 1200 HM. Aucnepcusl MpUHUMaeT HavbosbLuee 3Ha4YeHWe, ecn BOSIOKHO nMeeT
MakcumanbHoe 3HauveHve KB (0,29 NA BonokHa). N5 3HauYeHuin AnnH BOsH, 60nblwinx 1400 HM. gucnepcus npuHMmaeT
Hambosbliee 3HaYeHVe, ecni BOJIOKHO MMeeT MUHUMasibHoe 3HadveHue Aa (0.20 NA BosnokHa). 3gecbk JIO- 3HauveHne
[ONMHBI BOJTHBI NpU HyneBoii aucnepcun. Tabnuuy A.l He NCNONb3YIOT A1 3HAYEHWI A/IMH BOMH Mexay 1200 HM 1 1400
HM. BMecTo 3T0ro ncnosnb3ytot 0 = 16.6 NC/HMKM.

Ta6nunuya Al — Havnbonbline oxugaemble 3Ha4YEHWS AUCNepcumn 4ns MetoLwmxcs B CBOOOAHOV npogaxke BOMOKOH
kateropun Al

[OnunHa BonHbl A, Aucnepcus [AnvHa BOSHbI A JAucnepcusa [AnvHa BOSHbI A Ouncnepcusa
HM , HM D, HM D,
NC/HMKM NC/HMKM NC/HM KM

780 146

790 140

800 133 1000 54.2 1400 8.28
810 128 1010 51.8 1410 9.08
820 122 1020 49.2 1420 9.85
830 117 1030 46.9 1430 10.6
840 112 1040 447 1440 11.4
850 107 1050 425 1450 121
860 102 1060 40.3 1460 12.8
870 98.0 1070 38.2 1470 135
880 93.7 1080 36.2 1480 142
890 89.7 1090 34.3 1490 149
900 85.7 1100 324 1500 15.6
910 82,1 1110 30.6 1510 16.2
920 78.4 1120 28.9 1520 16.9
930 75.0 1130 27.2 1530 175

10
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OkoHuyaHve Tabnuupl A. 1

[AnuvHa BOsHbI A Auncnepcusa [OnvHa BoMHbI A JAucnepcus [nunHa BonHbl A Ouncnepcus
HM D. HM O. HM D.
NC/HMKM NC/HMKM NC/HMKM
940 71.6 1140 25,5 1540 18.1
950 68.6 1150 23.9 1550 18.8
960 65.5 1160 22.4 1560 194
970 62.5 1170 20.8 1570 20.0
980 59.6 1180 194 1580 20.6
990 57,0 1190 179 1590 211
1600 21.7

JonyweHunsa:

- ana A< 1200 HMm: So = 0.09562nc/(HM' km); Kj = 1344.5 HM ANA HOMWHa/IbHOTO MHOTOMOZ0BOrO BOIOKHA C
0.29 NA;

- ana A> 1400 Hv: & = 0.101 nc/(HM' Km); A5= 1310 HM ANS HOMWHa/ILHOrO MHOrOMOZ0BOro BosiokHa ¢ 0,20
NA. rge & xapaktepusyeT KpUBM3HY KprBoOii gucnepcun ans A0.

11
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Mpunoxexve B
(cnpaBouHoe)

O6cyxaeHne nogpobHOCTEN N3MepPEHUS

B.1 DMD

Hacroawwit cTaHgapT OpMeHTVPOBaH Ha onpefenieHne pasHuLbl 8 3HaUEHMSIX BpEMEHN 3aePXKX1 MexXzy camoi
6bICTPON 1 camMoii MefNeHHOM MeLoBbIMK rpynnamu, Bo36yxaaeMbiMy A1 YCTaHOB/IEHHOIO AnanasoHa ycnoBuidi Bo3-
6YXAeHNs, KaK NokasaHo Ha pucyHke B.1. flaHHble DMD. nosnyyaemble B pe3ynbTare AaHHbIX U3MEPeHUi, MOXHO cpaB-
HUTb C TeXHUYecknmmn Tpe6oBaHuAMU K DMD. KoTopble Gbinv onpefesneHbl nyTeM MOAEUPOBAHUSA U NPOBEAEHUS IKC-
NepPYMEHTOB Ha COOTBETCTBME MUHUMa/TbHOMY 3HaueHuio EMB gns guanasoHa nepefaryuvkoB.

TfaSt -v

Bpemsa

MpumeyaHune — 3HayeHnss BpeMeHU nepesHero 1 3agHero poHTa (NoporoBble 3HaYeHUs Ha ypoBHe 25 %
MWKOBOrO 3HaYeHWs) 0603HAYEHDbI 3HAKOM «+». padivkn CABMHYTBI C YUETOM NOMOXEHWIA BO36YXAeHns. Ha Bpeske no-
KasaHo [ 7put.se.

PucyHok B.1 — TeopeTunueckve gaHHble DMD

[na no6oro 3ajaHHOro NONOXEHNA CMELLEHNSA NATHO OT OAHOMOZAOBOrO U3MEpPUTENBHOIO BOMOKHA BO30OYxaaeT
HECKO/IbKO pasHbIX MOAOBLIX rpynn. dopma pesysibTUPYIOLEro BbIXOAHOTO curHana LUr. t) AeMOHCTPUpYeT CROoXHYH0
BPEMEHHYI0 3aBUCUMOCTb M 0ObIYHO MMEET MHOrOKpaTHbIe MUKW, N HET rapaHTuW, YTO OTAefbHble MOAOBble dynnbl By-
OyT YeTKO pas/MunMbl. YPOBeHb AeTEeKTUPOBaHUA nepefHero v 3agHero )poHTOB BbiGpaH Ha ypoBHe 25 % NWKOBOW
amMnuTyapl 3aaHHoin hopMbl curHana. JTOT BbIGOpP OGBACHSAETCS CydYasmu, Korga MefoBas rpynna, MakcvmasbHO
BO36YX/EHHaA M3MepuTe/lbHbIM MATHOM NpW 33[aHHOM CMeLleHWW, pasfesieHa BO BPeMeHU C ApYruMu MOAOBbIMU
rpynnamu, BOo36YXXAEHHbIMW MPU 3TOM Xe CMeLLeHUN. YpoBeHb 25 % rapaHTpyeT AeTeKTUpoBaHWe OTAesbHO Mofo-
BOW rpynnbl Aaxe Koraa Bce Apyrue Mofbl MMEHT OAMHAKOBOE BPeMs 3a[epXKu, YTO NPMBOAUT K TOMY, YTO CyMMapHas
aMnAnTyga npesbilLaeT amnanTyay AaHHONM OTAe/IbHO MOA0BO rpynmbl.

PasHuua mexay TS0V w 7faST 6yaeT 6onblie 4em DMD Ha Be/IMUUHY, 3aBUCALLYHO OT LUMPUHLI ONTUYECKOTO UM-
ny/nbca BO BPeMEHHO 06/1aCTH, KOHEYHON LUMPWHBI NOOCHI NPOMYCKaHWS ONTUYECKOro AeTEeKTOpa W paclUuMpeHus Kax-
[0l MOoAbl BCNeACTBME LUMPUHbI CEKTPA MCTOYHMKA U XPOMAaTUYECKOI Ancnepcun UCNbITYeMOro BOSTOKHA.

LLnprHa onTMYeckoro MMnysabca BO BPEMEHHOW 061acTu 1 KOHeYHasi LUMPVHA MO0Ckl NPOMyCKaHua AeTektopa
onpegensioTca kak [ Tput.se mB npegenax manoro A puuse, n nonaras, YTo CNeKTp UCTOYHKKA UMeeT FayccoBckyto dop-
My. LUMPVHA BO BPEeMEHHOI 06/1acTyi MO YPOBHIO 25 % MakcumyMa KakAoi MOAbl Ha BbIXOAE UCMbITyeMOro BOsIokHa 6y-
[eT pasHa

12
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YUbloT =«1p(2)~D (\)L, (B.1)

roe . — cpefHekBaApaTWYHOE 3HAYEHUE LUMPUHBI CMIEKTPa UCTOYHWMKA, HM;
D(>.) — xpomatuyeckas aucnepcusi, NC/HM Kum;
L — gnvHa obpasua, Km.

KoadhdpmumeHT 47°1n(2) nonyvaroT 13 Mcnonb3oBaHus 25 % MakCUMasibHOW amnauTyAbl B kayecTBe NMOporoBoro

3HaYeHus1 Ans oueHkn DMD Hapsgy ¢ MCMosib30BaHUeM CpefHeKBaApaTUHHOIO 3HAYEeHWs! WMPUHBLI CMIEKTPa Npu onpe-
[eneHnn XxapakTepucTuk NCTOYHUKA U3MYyHeHUs.
MosHas WupKHa no ypoBHI 25 % K40V MOAbl Ha BbIXOZE MCMbITYEMOrO BOJIOKHA TOr4a paBHa

(B.2)

1 DMD onpegenstoT no popmyne
DMD = <rSLOW - 7FAsr) - o rREF (B.3)

HyxHO 3ameTuTb, 4TO noka [ATpwse OCTAETCA NOCTOAHHLIM MO A/IUTE/IbHOCTM ONTUYECKOro MMMy bCca U WAPUHBI
NoJI0Cbl NPONYCKaHMA AeTeKTopa, 3HavyeHne blcbMT M3MeHAEeTCs B 3aBUCUMOCTU OT A/IMHbI obpasua. OrpaHnyeHve Baus-
HUA XpOMaTWYeCcKoi Aucnepcmn nogpasymeBaeT MCNO/b30BaHNe MCTOYHMKA U3MYYEHNs, UMetoLLero 3HaveHne iiX . 3a-
BUCALLEE OT M3MEPSAEMOro 3HadeHuss DMD. AnuHbl n3Mepsemoro obpasua v 3HaveHns [l porse. Kak ykasaHo B Npusio-
XeHumn A

Tak kak onpegenenne DMD Bk/o4yaeT B cebsi cpaBHeHMe 3HAUYEHWUI BpeMeHU 3aAepXku pasHbix hopM curHana,
noslyYeHHbIX B pe3ynbTaTe U3MepeHuii Npy pasHbIX NONOXEHUAX CMELLeHUs, TO NoTeHLuanbHyl npobnemy npeacras-
NSeT HeycToNuMBas CMHXPOHU3AUMA Wan pAyKTyauun OAUTeNbHOCTU U3MEePUTENbHOMO MMMybca. HkHAA rpaHuua
DMD 0.9{[, 7r£f), yka3biBaemas B oTyeTe, obecneumBaeT norpewHocTs < 10 %. orpaHMYeHHyto, npexae Bcero obLien
HeyCTOYMBOCTbI0 CUCTEMBI.

Mpy pa3paboTke AaHHOV MeTOAMKU U3MEPEeHUs HaxoXAeHue NepBoo6pas3Hol peakumn CUCTeMbl Ha AeTeKTMpo-
BaHHble ONTUYecKMe MMMY/bCbl PACCMaTPUBA/IOCH KaK METO[ BbIMUC/IEHUSA 7>ast n 7&cw- OAHAKO yKa3blBas OTHOCU-
TeNbHO rpybylo rpaHuLy AN HavMeHbluero 3HaveHnss DMD. koTopoe [OXeT 6biTb U3MEPEHO, NPUMEHEHWE YC/TOXHEH-
HOro MeToAa HaxoXAeHUsi NepBoo6pas3Holi He faeT npeumyLiecTsa. MorpeLHoCcTH, nonyyaemble Npu NPOCTOM BblUnUTa-
HUM [, 7vp. cocTasnsAoT meHee 1% ana DMD Z 0.9 ([ foef).

B.2 PacueT EMBC

O6Lee npefcTaBneHne o pacyete EMBcC 3aknioyaeTcs B MCNONb30BaHUM MHgopmauum 06 umnynsce DMD gns
MPOrHO3MPOBAaHUA YLUMPEHWSI UMMy ibCa BCNeACTB/E MEXMOAO0BOV AMCNEPCUM, KOTAa BOSIOKHO UCMOMb3YIOT C peaslbHbl-
MU nepejarymkamu. MeTofoM reHepauun B3BELLEeHHOV CyMMbl UMMybcoB DMD MOXHO MccnefoBaTth BO3AEWCTBUS Ha
pacnpefeneHysi MOLLHOCTY pa3HbIX MOAOBbIX FPYMM MPU UCMO/Ib30BaHWK pas3HbiX NepeAaTuMKoB C Liefbio onpeseneHns
penpeseHTaTMBHON (HOPMbI UMMYy/IbCa B HauXyALeM Crlyvyae NnocpeAcTBOM npeobpas3oBaHus Pypbe Ans JaHHON va-
CTOTHOIA 06nacTn. MeTogoM BKIKYEHUSI B 06paboTKy HEKOTOPOro AnanasoHa AeiCTBUTENbHLIX MOAOBLIX pacnpegesne-
HUI MOLLHOCTW, HO TOJIbKO TEX. KOTOPblE COOTBETCTBYIOT NepefaryvkamM, COOTBETCTBYIOLMM TEXHUYECKUM TpeboBaHUAM
Mo BO36YXAEHUIO BOSOKHA, XapakTepUCTUKM BOJSIOKHA MOTYT GbiTb M3MEPEeHbl A1 Takux TEXHUYEeCKUX TpeboBaHuii no
BO30Y>/EHWI0 BOIOKHA 6€3 Ha/I0XeHUs OrpaHnyYeHunin Ha BO/TOKHO.

AphekTBHAA MogoBas LuMprHa nonockl nponyckaHus (EMB) BonokHa 3aBuCUT, MO ONpeAenieHnto, TONbKo OT
MO/OBbIX 3afepXeK U MOJOBbIX BECOBbIX KO3(P(PNLIMEHTOB MOLIHOCTW. O6bIYHO MosaratoT, YTO B MOAOBOIA rpynne cy-
LLecTBYeT NoJHasA CBSA3aHHOCTb MO/, Tak YTO 3aepXKvu MOAOBON rpynnbl 6yAyT onpefensTs 3HadeHne EMB (4, dhaktu-
UEeCKW. XapaKTepuCTUKN AeliCTBUTENIbHOrO BOJIOKHA C AeliCTBUTENbHbIM NepeaaTunkom). [lanee nonaratoT, YTO Mexay
MOZOBbIMY TPYNNaMn HET CBA3U. Ecnu 3afepxkn MOLOBLIX rPyNnn U UX OTHOCUTENIbHAasA MOLLHOCTb Anst pynnbl f 060-

3Ha4aloTCsi COOTBETCTBEHHO rp ¥ Pa, TO KOMMMeKcHas nepegartoyHas yHKUmMs, 13 koTopoli onpegenstot EMB. nmeet
OTHOCWTE/IbHO MPOCTO BUA

(B-4)
roe ntp - xa- VI un

rave- LEHTPoMZ MOAOBbLIX rpynn, onpegensiemblii kak tam=" Pgig.

Amvnnutyga \W/)\. n3 KOTopoi 06bIYHO PaCcCUNTLIBAIOT LLUMPUHY MOI0CHI MPONYCKaHWA, UMeeT CeAyHLnA BUE;
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K '<= 1 9e9o0o0sfafto,f +(Z ffPgSin(2n/At?)f j. (B.5)

CraHgapTHbIM onpefesnieHMeM WUPUHBLI NOIOCkl NponyckaHus (B8 cootseTcTBun ¢ MIK 60793-1-41) Ana MHoOro-
MOZ0BbIX BOJIOKOH SIBAISAIETCA 3HAYeHWe t no yposHo MuHyc 3 Ab. rae doyHkums -0l nepsbiii pas gocturaeT 3HauYeHUst
0.5. Ha npakTuke, B 3aBUCUMOCTY OT 3a4EePXeK MOA U UX OTHOCUTESIbHON MOLYHOCTU. |M[/)] MOXET MMEeTb BOSHUCTbIE U
M10CKMe YYacTKuW, Tak YTO LUMPMHA NOOCHI MPOMYCKaHWA Mo YPOBHIO MUHYC 3 B MOXET okas3aTbCs HEYCTORUMBOIA K He-
60/bLLUMM N3MEHEHWAM B pacnpegeneHnyt MOLLHOCTM MOAbl, HaboaaemMbIM Ha NpakTyike. 3TO XOPOLLIO U3BECTHO [1.2J1.
LLinpnHa nosiockl NponyckaHus no yposHio MuHyc 1.5 4B 60nee ycToitumBa no OTHOLLIEHWIO K 3TUM XapakTepUCTUKaM.

Pacuet EMBc npoBogaT B Tpu 3Tana.

1) Ana kaxgoro nMmnynbca npu usmepeHn DMD ans MOMOXeHUs CMELLEHNA T, MKM. YKa3blBalOT OTHOCUTE/IbHbIN
BecoBOl KoachmumeHT W,, 1 cymma MMMy/IbCOB C BECOBbIMU KOI(IULMEHTaMN onpeaensieT B3BELUEeHHbI BbIXOAHOM
umnynsc PO(f).

2) BosgelicTBre aTasioHa Ha BbIXOAHOW UMMYNbC UCKNIOHAKOT NyTEM HaxX0oXAeHWs NepBo06pasHoii CxofHbIM 06pa-
30M, Kak ¥ Npy N3MepeHnn WMpKHbI Nonockl nponyckaHna (MAK 60793-1-41). MNpu 3TOM NOyYaroT YaCTOTHYHO XapakTe-
PUCTUKY WM NepefaTouHyto doyHKLWIO, KOMMIEKCHY0 pyHkuumio H{f), ykasaHHyto Bbilue.

3) EMBc onpegfenstoT U3 C/I0XKHOW nepeaaToyHoli thyHKUMKM, Kak ykasaHo B 7.2.2, C UCMO/Ib30BaHNEM 3HAYEHUS
LUMPUHbI NOOCHI MPOMYCKaHKSA No YpOoBHIO MUHYC 1.5 AB.

[N KOHKPETHOro BOJIOKHA Larn 1-3 MOBTOPAT C MCMOMb30BaHNEM Habopa BecoBbIX KO3((ULNEHTOB, COOTBET-
CTBYIOLMX Habopy pacnpefesieH it MOLHOCT MO/, U MUHUMasIbHbIM 3HaveHneMm EMBc, onpegeneHHbIM 13 JaHHOro
Habopa, ABAseTCA N3MepeHue NpU MUHUMaTIbHBIX Pabounx xapakTepucTukax BOSIOKHA MpY KOMMeKTe nepeaaTymkos,
COOTBETCTBYIOLIVX AaHHbIM YKa3aHHbIM BECOBbIM Ko3dhdmupeHTam. HeT Heo6Xx0AMMOCTY B TOM. YTOObI Kadkiplii BECO-
BOW KO3(hhunLMEHT COOTBETCTBOBAST AENCTBUTE/ILHOMY NepeaaTyunky.

Moaxop K onpejeneHnio pabounx xapakTepucTuk A8 YKasaHHOTO BOJIOKHa B efuHuuax EMBC nossossieT fo-
6UTbCA YCTONUMBOCTM K OLIMOKaM NpW NPOBEAEHUN U3MEPEHWIA 3a CUET WUCMO/b30BAHUA MUHUMYMOB U UCMO/Ib30BaHNSA
OTKOPPEKTUPOBAHHOW LUMPUHBI MOMOCHI MpoMyckaHus. B cywjHocTn, 370 Mo3sonseT onpeAenutb 3HaveHne EMB ans
HamxygLuero ciyyas (M. cnefoBaTesibHO, B CBA3AHHON MOLENN — CHIDKEHWEe NPOM3BOAUTENbHOCTY NPU MEXCUMBO/bHOM
MHTepMEPEHLIMI) MPU YCI0BUU, YTO MCMOSb3YeTCsA JOCTaTOYHO 60/bLLIOK HAbop BECOBbLIX KO3AMMMLIMEHTOB, 1 Arana3oH
pacnpefieneHnini Bo3oyxJeHnsi oxBaTbiBaeT [uanasoH, JONyCTUMbIA N5 YKa3aHHOro Criyyast NPUMEHEHUs BOJIOKHA.
O6bI4HO ecnn pacnpefeneHns Bo30yxaeHus nepefaTynkoB AOCTATOYHO MHAMBUAYASIbHBI U HAXOAATCA B [OMYCTUMOM
[nanasoHe pacnpefiefieHns Bo3byxaeHus, To ANa onpefeneHns MUHUMabHOro 3Havyenns EMBc goctarouHo 5-10
BECOBbIX KO3A(DNLMEHTOB (NPUGIN3UTENBHO COOTBETCTBYIOLWMX 5-10 nepeaatynkam).

" Lndopbl B KBagpaTHbIX CKOBKax 0THOCATCA K 6ubnvorpacmm.
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Mpunoxexne C
(cnpaBouHoe)

OnpepeneHve BecoBbIX koadhdmumeHToB DMD ansa pacyeta EMBc

C.1 Bbibop Habopa BeCOBbIX KO3 PMLNEHTOB

Becosble KoathpuumeHTbl 418 0TAeNbHOro cnyyas pacyeta EMBC MOXHO 0603HaunTb Bektopom W_r. rage r —
cMelleHne DMD. Ha6op BecoBbIx KO3(h(hULMEHTOB HEOBXOANMBIX A1 pacyeTa MUHUMaIbHOTO 3HaveHuss EMBC MoxHO
3afaTtb B Buge matpuubl W_rlL, rae L cooTBeTCTBYeT KOHKPETHOMY BECOBOMY KO3(hdmUMeHTy. KOHKPeTHbIi BecoBoit
KO3thhULMEHT MOXET BbITb CBA3AH C KOHKPETHbIM NepefaTymkoM, KOTOPbIA «MOAENNPYIOT», WA 3TO MOXET ObITb YACTO
TeopeTnNyecknii BeCOBOW KOIMULMEHT. [laHHYI0 MPUBA3KY K KOHKPETHOMY MNepefaTyvky HYXHO paccmaTtpuBaTtb Kak
npuéaMmKeHne, Tak kak BeCOBON k0ahdMLMEHT fy6nvpyeT TObKO OAHY XapakTepucTuky nepefarunka — pacnpegene-
HMe MOZ030l MOLLHOCTW. TEeM He MeHee, MyTeM pacyeTa MUHUMAa/IbHOTO 3Ha4YeHnss EMBC C 1Cnoib30BaHNEM LUMPOKOrO
JAnana3oHa BecoBbIX KoathtuumeHToB, NPpUBANKEHHO COOTBETCTBYIOLLMX LUIMPOKOMY Ananas3oHy nepegarynkos, A1s BO-
JIOKHA MOXHO YBEPEHHO yKa3aTb MUHUMaJ/IbHOE 3HadYeHne EMB ansi BOnokHa ¢ AeiCcTBUTEIbHbIMU NepeaaTynkamu.

Habop BecoBbIX KOA(PHULMEHTOB AO/MKEH BbITb KOHKPETHO YKa3aH A5 onpefenieHHbIX TEXHUYECKUX TpeboBaHuii
K nepefartyuky 1 ans onpefesneHHbIX Tpe6oBaHUiA K CKOPOCTY nepejayun AaHHbIX (TpeboBaHUS K LUMPUHE MOI0Ckl NPo-
nyckanus). B npunoxexHun D npuBefeH npumep Habopa BecoBbix kKoadychuumeHTos DMD.

C.2 Mopsgok hopmupoBaHUsi BeCOBbIX KoadpdpumumeHToB DMD gns ykasaHHbIX AaHHbIX paguanbHOro
pacnpegeneHuna mowHocTn (encircled flux)

[ns opMnpoBaHns BECOBbIX kK03dhuLeHTos DMD. COOTBETCTBYIOLMX JaHHLIM pafnasibHOro pacnpegeneHus
MoLLHocTu (encircled flux) Ans KOHKPETHOro nepeAatyvka, BbIGpaHHOro B cooTBeTCTBUM ¢ M3K 61280-1-4:

a) npeobpasyloT AaHHble paJuasibHOro pacnpefeneHns MOLWHOCTU B pacyeTHoOe pacnpefesieHne MOogoBO MOLL-
HocTn P, ;

b) NpeobpasyoT pacnpeseneHne MoLoBolM MOLWHOCTU PaB BeCOBOI KO3dhdpuLmeHT W, .

MeTofbl, ykasaHHble 34ecb, NpuBeAeHbl A8 pacyeTa pacnpejeneHms Mogosoi mowHocTn (MPD) 13 faHHbIX pa-
AnanbHOro pacnpefesnieHns MOLLHOCTU M A1a pacyeTa BecoBbIX koaddmumeHToB DMD u3 pacnpegeneHus MoAoBOWA
MOLLHOCTU. B cnyyaB ykasaHHbIX BECOBbIX k03adhduLmeHToB DMD MOXHO NpoBeCcTU 06paTHble BbIYUC/IEHWUS U paccuu-
TaTb pacnpegeneHne MofoBOM MOLLHOCTY U3 BECOBbIX K0athhuLmeHToB DMD 1 3aTeM MHTEHCUBHOCTb BAKHEro nons
(vnn pagnanbHoe pacnpefesieHrie MOLHOCTM) M3 pacnpefesieHns MOAOBON MOLWHOCTW. [laHHble MeTofbl NpeAnonara-
I0T. YTO paguasibHoe pacnpejeneHne MOLLHOCTU Ha Aa/lbHEM KOHLIE BOIOKHA A/MHON 10 M AOCTaTOYHO TOYHO OTO6pa-
XaeT pacnpegenieHne MofoBO MOLHOCTM NCTOYHMKA.

PagvanbHoe pacnpefeneHme MOLLHOCTU M3MePSAIOT B cooTBeTCTBUM ¢ M3K 61280-1-4 1 UHTEHCMBHOCTb B/IMXKHe-
r0 NOJIA BbIPAKAKOTCA YpaBHEHNEM

€1

roe r— pagvanbHoe CMeLLEeHNe;

My, — 3HayeHve, 06bIYHO paBHoe 1.15 pagnyca cepAaueBuHbl.

PacueTt BecoBoro koadhdmumeHta DMD WenpeacTtasnsieT co60ii AByXaTanHblli npoLecc:

1) N3 UHTEHCUBHOCTY GIVXKHETO NONA KpaccunTbiBatoT pacnpesesieHne MogoBoi MoWwHoCT P

2) u3 pacnpefeneHvs MofoBOlM MOLLHOCTM Pv paccunTbiBalOT BeCOBY0 hyHKUMio W,.

MPD nony4atoT 13 usMepeHus 6/IMKHEro nons, npegnosnaras NosHyK CBA3aHHOCTb MO B npejenax rpynmbl, He-
KOrepeHTHOCTb U TO. YTO U3/TyYeHHOe B/IMKHee nosie XopoLo annpoKCUMUPYETCA U3MEPEHHBIM B/IVXKHUM MOSIEM Ha KO-
pPOTKOM OTpe3Ke BOJIOKHA. B 3TOM cnyyae cyLlecTByeT CBA3b MeXAY UHTEHCUBHOCTBLIO 6/1MKHero nons Lr) n moaosbiMu
BECOBbIMU (DYHKLMAMMN CKSIAPHOrO BOSTHOBOTO YPaBHEHUS

(€2

3pecb MPD yka3zaHo A/1st OTAE/bHbIX MOZ 10 UX CBeeHUst B Ipynnbl. HEBO3MOXHO peLunTb AaHHOe ypaBHEHUe
[NS1 OTAENbHBIX MOZ, T. K. OTAE/bHbIX MOA 60/1bLLIOE KOIMYECTBO (M MO APYTVIM MPUYMHAM), HO eC/n NPEeAMNosIOXUTb, UTO
oTfieNbHblE MOAbI CBeAEHbI B rpynny, TO

(€3
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N HYXXHO HaliTu P,13 ypaBHEHWs!

(C-4)
M3BeCcTHO TeopeTuyeckoe 3HauveHue 1 PO MOXHO HaliTu MeTOAOM HaMMEHbLUMX KBaApaToB MpU YC/IOBUM,

yTo LI) n3sectHo.
Mocne HaxoxaeHWsl 3HaveHust P, BecoBas thyHkums IV, CBSi.9aHa C HUM Yepes maTpuuy , KoTopas ykasbiBaeT

OTHOCUTE/bHYIO MOLLHOCTb B MOAOBOV rpynne A Ansa cMmelleHns DMD B nonoxexuu r[3, 4]. B aToli Touke He06X0AMMO
pelmnTb BTOpoe CpefHekBafpaTuyHoe ypasHeHne

(C5)

OTOT NoAXoA W ero BapuaHTbl, NpUBEAEHHbIE HWXKE, cornacytoTcs ¢ 10 GhE EMB mMoaenbto, B KOTOPOIA UCNOsb3y-
10T pacnpefeneHne MoLoBoi MowHocTU Y Annsa 2000 TeopeTUYeckn CKOHCTPYMPOBAaHHBIX 1a3epoB.

MpumeyvaHunsa

1 3HayeHne W, , paccumTaHHOe 3TUM CMOco6oM, [O/HKHO obpalliaTb B HOMIb MOZOBYIO MOLLHOCTL Py B nocnegHux
[BYX MOZOBbIX rpynnax (rpynnbl 18 n 19 B 10 GbE mMogenu) Ana NpuHATUS BO BHUMaHWe CTaHAapTHbIM cnocobom and-
thepeHUManbHOro MOAOBOrO 3aTyxaHusl, kak 6bl/10 caenaHo B Modenu Accoupauuv npegnpusTuii cpeacts ceasm CLUA.

2 Ecnu B xofe pacyeTa nonyvatoT oTpuuaTesnbHble 3Ha4eHns Ps, TO 3TU 3HaYeHUst fO/MKHbI ObiTb YCTAHOB/IEHbI! B
HoMb 0 pacyeta W, . Ecin, B CBOIO oyepespb, NosyyatoT oTpulartesibHble 3HaueHus 1V,. TO UM JO/KHbI ObITh NPUCBOEHbI
3HayeHus, paBHble Hy/0. MHOroKpaTHoe BbINOJIHEHWE MpoLedypbl HAUMEHbLUMX KBaAPaTOB, OrpaHUYeHHOe UCMob30-
BaHWeM NOJIOXWTENbHBIX 3HaueHuii IV, n PO. no3BoamT nsbexarb 3Toii npobnemsi.
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MpunoxeHune D
(cnpaBouHoe)

WHdopmauma no pacvety EMBc

D.1 BecoBble koadpdpuumenTsl DMD . ncnosnb3yemble Mo yMOnyaHuio, ANna nepejatynkoB B COOTBETCTBUM
¢ M3K 60793-2-10

MpumMepbl HabopPoB BeCOBbIX KOathuLmeHToB B Tabnuuax D.1 n D.2 sBNsl0TCA XapakTepHbiMW A8 nepejaryun-
KOB. COOTBETCTBYHOLWMX TpeboBaHnAM npunoxeHus D.1 M3K 60793-2-10 (2004). HanpuMep NpUMeHsIeMbIX MO cTaHaap-
Ty IEEE 802.3 B ceTsix 10GBASE-SR 1 BonokoHHOM kaHane INCITS 364 10GFC. BecoBble KO3(h(pULMEHTbI yKa3aHbl
£na 3HaveHnii DMD, n3mepsiemMbix ¢ HTepsanami 1 Mkm gns 10 nasepos, COOTBETCTBYIOLMX BUAUMOMY AVanasoHy.

Ta6nunya 0.1 — Becosble koadhdmumeHTsl DMD — Mpumep Habopa 1

O6o3HaueHune
nasepa
r 1 2 3 4 5
0 0 0 0 0 0
1 0.033 023 0.023 504 o] o] 0
2 0.262 463 0.188 044 0 0 0
3 0.884 923 0.634 634 0 0 0
4 2.009 102 1.447 235 0.007 414 0.005 637 0.003 034
5 3.231 216 2.376 616 0.072 928 0,055 488 0.029 856
6 3.961 956 3.052 908 0,262 906 0.200 05 0.107 634
7 3.694 686 3,150 634 0.637 117 0.483 667 0.258 329
8 2.644 369 2.732 324 1.197 628 0.896 95 0.458 494
9 1.397 552 2.060 241 1.916 841 1.402 833 0.661 247
10 0.511 827 1.388 339 2.755 231 1.957 805 0.826 035
11 0,110 549 0.834 722 3.514 797 2.433 247 1.000 204
12 0.004 097 0.419 715 3.883 317 2.639 299 1.294 439
13 0.000 048 0.160 282 3.561 995 2.397 238 1.813 982
14 0.001 111 0,047 143 2.617 093 1.816 953 2,506 95
15 0.005 094 0.044 691 1.480 325 1.296 977 3.164 213
16 0.013 918 0,116 152 0.593 724 1.240 553 3.572 113
17 0.026 32 0.219 802 0.153 006 1,700 02 3.618 037
18 0.036 799 0.307 088 0.012 051 2.240 664 3.329 662
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OkoHuaHve Tabnuupl D. 1

O6o3HaueHune
nasepa
19 0.039 465 0.329 314 0 2.394 077 2.745 395
20 0.032 152 0.268 541 0 1.952 429 1.953 241
21 0.019 992 0.166 97 0 1.213 833 1.137 762
22 0.008 832 0.073 514 0 0,534 474 0.494 404
23 0.002 612 0,021 793 0 0.158 314 0.146 517
24 0.000 282 0.002 679 0 0,019 738 0,018 328
25 0 0 0 0 0

Ta6nwnya D.2— Becoble koachduumneHTsl DMD — Mpumep Habopa 2

O603HayeHne
nasepa

r 6 7 8 9 10

0 0 0 0 0 0

1 0.015 199 0.0162 53 0.022 057 0,0104 3 0.015 681
2 0,120 91 0,129 011 0.176 39 0.083 496 0.124 978
3 0,407 702 0.434 844 0.595 248 0.281 802 0.421 548
4 0.925 664 0.987 184 1.351 845 0.650 28 0.957 203
5 1,488 762 1,587 6 2.174 399 1.130 599 1.539 535
6 1.825 448 1.946 614 2.666 278 1.627 046 1.887 747
7 1.702 306 1.815 285 2.486 564 2.044 326 1.762 955
8 1.218 378 1.299 241 1.780 897 2.291 72 1.292 184
9 0.643 911 0.686 635 0.945 412 2.280 813 0.790 844
10 0.238 557 0.255 85 0.360 494 1.937 545 0.559 38
11 0.098 956 0,131 429 0,163 923 1.383 006 0.673 655
12 0.204 274 0,327 091 0.318 712 0.878 798 1,047 689
13 0.529 982 0.848 323 0.778 983 0.679 756 1.589 037
14 1.024 948 1.567 513 1.383 174 0.812 36 2.138 626
15 1.611 695 2.224 027 1.853 992 1.074 702 2.470 827
16 2.210 689 2.555 06 1.914 123 1,257 323 2.361 764
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OkoHuyaHne Tabnuupl D.2

O603HaueHe
nasepa
17 2.707 415 2.464 566 1,511 827 1,255 967 1.798 212
18 2.9388 2.087 879 0.908 33 1.112 456 1.059 264
19 2.739 32 1.577 11 0.386 991 0.879 309 0.444 481
20 2.090 874 1.056 343 0,111 76 0.608 183 0.123 304
21 1,261 564 0,595 102 0.014 829 0.348 921 0.012 552
22 0.552 14 0.256 718 0.001 818 0.151 12 0
23 0.163 627 0.076 096 0.000 54 0.044 757 0
24 0.020 443 0.009 446 0 0.005 639 0
25 0 0 0 0 0

D.2 MMpumep MeToga oONpeaeneHust MNPUrogHOCTM METPUKM CKOPPEKTUPOBAHHOW LUMPUHBLI NOAOCHI
nponyckaHus

OfHVM U3 MeTOA0B onpeAeneHnst NPUrogHOCTN METPYKN CKOPPEKTVPOBAHHOM LUMPWHbI MOJI0CkI MPOMYCKaHWA AB-
NAeTcsa UCnonb3oBaHwe ummTaummn (MogenmposaHns) pabotel cetn 10 GbE Accoumauuy npeanpuaTuii CpefcTs CBA3M
CWA (5] n nmutauma 40000 onNTUHECKMX JIMHKOB, BKOYas 3PMEKTUBHYIO MOAOBYIO LUMPWUHY MOJIOCHI MPOMYCKaHWUA
(EMB) 1 mexcumBonbHyto uHtepdepeHumio (ISI). MonHaa nepeaatoyHas hyHKUMSA MOXET ObiTb paccuMTaHa A5 Kaxk-
[0 13 10000 NpsiMbIX ONTUYECKUX JIMHKOB, HEe MMEILLMX coeagnHuTeneli. Ecnn EMB. paccuntaHHas ANns LWMPUHbLI NOM0-
cbl nponyckaHusi (BW) no ypoBHIO MuHyc 3 4B unn ckoppekTupoBaHHoii BW. 6onblue 2000 MITUKM. Torga BOSIOKHO Tak-
Xe [LO/HKHO yA0BNeTBopsATL TpebosaHuto I1SI B 2,6 AoB. HekoTopoe 4Mcno BOMOKOH yA0BNETBOPSET TPE6OBAHNIO MUHYC 3
A6 BW > 2000 MI'y km 1 He ygosneTBopsieT TpebosaHumio IS nam He yaosneTBopsieT TpeboBaHuo muHyc 3 ab BW >
2000 Mry kv 1 yposnetsopsieT TpeboBaHuio ISI. MeTpuka CKOPPEKTUPOBAHHOI LUMPUHBLI MOMOCHI NponyckaHus M1 sB-
naeTcs ynydweHnem mMeTpuku M2, B cnydae ecnu obecneuviBaeT CABUM pacrnpefesieHnst BOSIOKOH Tak. YTOObl B OCHOB-
HOM BCe BOJIOKHA, yAOBeTBOpstoLWme TpeboBaHnio MuHyc 3 46 BW > 2000 MIL, KM Takxke yaoBneTBoOpsn 6bl n Tpebo-
BaHWIO IS|. HO TaK 4TOObI BHECEHME MONPaBoK, KOTOpble MO3BOMAT AOMNO/HUTENIbHOMY YMC/Ty BOJIOKOH Y/0B/IETBOPATHL
TpeboBaHuio ISI. He NpuBOAWMIO K CABUrY, NPW KOTOPOM MUHYC 3 4B BW 6yaeT meHble 2 000 MIy, kM. TouHbIl 6anaHc
mMexay aTuMK ABYMS 3afaqaMu 3aBUCWT OT ApYrux TpeboBaHuii, HO HW OJHO BOJIOKHO M3 [BYX kaTeropuii He 6ygeT
UMeTb NaeanbHON METPUKM CKOPPEKTUPOBaHHOW BW.

Mo mMepe nNpofo/MKeHWs npouecca MOAENMPOBaHUA C UCNO/b30BaHWEM [pYrMX CKOPOCTel nepefayn faHHbIX 1
[NVIH BOMOKHA, MeTpuka 8W. cKoppeKkT1poBaHHas A/151 KOHKPETHOTro ciyyasi, 6yaeT npeAnoyTuTesibHol, ecnv oHa 6yaet
MCMOMb30BaTLCH BO MHOMMX CUTYaLMsaX U ABNATLCA, TakMM 06pa3oM, «maclutabupyemoii.

[N AOCTWXKEHUA COOTBETCTBMSA MEeXAy MEeTPUKO/ NpOM3BOAWTENIbHOCTW BOJIOKHA, Hanpumep, M3MEpeHHoe 3Ha-
yeHne 3aPPeKTUBHON LUMPVHBI NOMOCHI NPONYCKaHWSA, KOTOpas YUYMTbIBAET BAMUAHUA XPOMaTUYECKON ANCNepcuMn u cnek-
TpasibHble XapakTePUCTUKN UCTOYHMKA, U NPOrHO3MPYEMbIM MUHUMaUTbHBIM 3HaYeHneM EMBC MOXeT BO3HUKHYTb He06-
XOAMMOCTb B KOPPEKTUPOBKE pacuyeTHON nepeaaToyHol oyHkumm ans addekta xpomatmyeckol gucnepcum, o6ycnos-
JIEHHOTO COCTaBOM CrMeKTpa UCTOYHUKa. Ecnv BO3AeicTBMe XpoMaTuyeckoll Ancnepcun 3HauuTeslbHo, TO Hag nepefa-
TOYHOW ChyHKLMel XxpomaTnyeckoi amucnepcun, 06YCNOBEHHON CNEKTPOM WMCTOYHMKA, MPOBOAAT Onepaumio CBepTKU
BMECTe C NepefaToyHON (OyHKLMEeR BONOKHA, paccunTaHHol B 7.2.2. MepeaaTouHyto hyHKLMI0 XpoMaTuieckoli amcnep-
CUW paccyMTBLIBAIOT C UCMONb30BAHNEM CMEKTPA UCTOYHUKA, YMHOXasA ero Ha M3MepPEeHHY 3afepxXKy Kak (yHKuuMo oT
ONVHbBI BOJHbI.
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MpunoxeHune E
(cnpaBouHoe)

CpaBHeHVe Mexy HaCTOSLWMM CTaHAAPTOM U pekoMeHZaumMsMu MexayHapoaHoro
COH03a 3/IEKTPOCBS3N

PekomeHgauUmn komuTeTa Mo TeNEKOMMYHUKALMAM MeXAyHapo4HOro cot3a anekrpocsasn G.650.1 He coepxar
MHhopMaLMK O TOM. Kak n3Mepsitb DMD rpafiueHTHOro MHOroMoZ0BOro BOSIOKHA.
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Mpunoxexne OA
(cnpaBouHoe)

CBefieHUs1 O COOTBETCTBUM CChIJIOUYHbIX MEXAYHAPOAHbIX CTaHAAPTOB CChITOUHbIM
HaUMOHa/IbHbIM CTaHAapTaMm Poccuiickoli degepaunn

Tabnunuya JA1L

O603HAYEHNE CCbIIOYHOTO MEXAY- CreneHb O603HaueHNe N HaMMEHOBaHNe COOTBETCTBYIOLLEI0 HaLMoHasb-
HapoAHOro cTaHgapTa COOTBETCTBYSA HOTO CTaHgapTa
M3K 60793-1-1 - .
M3K 60793-1-22 KT FOCT P M3K 60793-1-22-2012 «BosiokHa onTuyeckue.

Yactb 1-22. MeToAbl U3MEPEHWA N NpPoBeAeHne UchbiTa-
HWiA. Vi3mepeHne AIMHbI»

M3K 60793-1-41 HoT FOCT P M3K 60793-1-41-2013 «BosiokHa onTuyeckve.
Yactb 1-41. MeToAbl U3MEpPEHWA N NpPoBeAeHne UChbiTa-
HWiA. LLIMpuHa Nonockl NPonycKaHns»

M3K 60793-1-42 HoT FOCT P M3K 60793-1-42-2013 «BosiokHa onTuyeckuve.
YacTtb 1-42. MeTogpl M3MEPEHWA N NpoBeAeHne UcnbiTa-
HWiA. XpomMaTtuyeckas gucnepeuns»

M3K 60793-1-45 HoT FOCT P M3K 60793-1-45-2013 «BosiokHa onTuyeckuve.
YacTtb 1-45. MeToAbl M3MEpPEHWA 1 NpoBeeHne UcnbiTa-
HWiA. lnameTp MOLOBOrO NONsA»

M3K 60793-2-10 - *
M3K 61280-1-4 - .

* COOTBETCTBYIOLLMIA HALMOHaSTbHBIV CTaHAapPT OTCYTCTBYeT. [0 ero yTBepXAeHNsI PEKOMEHAYETCA UC0/Mb30-
aaTtb NnepeBof, Ha PYCCKWIA A3blK AaHHOTO MeXAyHapoAHOro ctaHaapTta. MepeBof AAaHHOTO MeXAYyHapo4HOro CTaH-
papta Haxogutca B OAO «BHUWKI».

MpumeyaHune — B HacTosweli Tabnuue 1CNONb30BaHO Crefylolee YCNoBHOe 0603HaYeHne cTeneHn
COOTBETCTBUSA CTaH4apTOB:

- FOT — npgeHTu4yHbIe cTaHaapThl.
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