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HAUMOHANBbHBIN CTAHOAPT POCCUMUCKOWN ®GEAEPALUMUMN

BOJIOKHA ONTUYECKUE
YacTtb 1-44
MeToabl U3aMepeHUn U NpoBeAeHUE UCTIbITAHUNA. [INMHA BONHbI OTCEYKU

Optical fibres. Part 1-44. Measurement methods and test procedures. Cut-off wavelength

Nara BBegeuusa —2015—01—01

1 O6bnactb NpUMeHeHus1

HacTtoswuit cTaHgapT yctaHaBnuBaeT eauHble TPEOOBAHMA K UBMEPEHMIO AJTMHBLI BOMHbLI OTCEYKN 04-
HOMOJOBOrO ONTUYECKOro BOMOKHA (farnee — BOMOKHO), TakuM 00pa3oM COAENCTBYS OLEHKe NPUrogHOCTH
BOJIOKOH 1 kabenei Ana UCMNonb30BaHUA UX B KOMMEPYECKUX LiENSsIX.

B HacToslweM cTaHgapTe ykasaHbl METOAbI U3BMEPEHUA ANUHBLI BOSIHbI OTCEYKN ONTUYECKOrO BONOKHA
u kabens.

Ona namepenus kabenbHON ANWHLI BOSNHbI OTCEYKU A MPUMEHSIIOT ABA METOAA:

- MeToa A — C UCMOMb30BaHMEM OTAENBLHOIO BONOKHA (HE BCTPOEHHOrO B kabenb);

- metog B - c ucnonb3oBaHWeM BOMOKHA, MOMELLEHHOrO B kabens.

Ona naMmepeHust BONOKOHHOW AfMHbI BOMHbI OTCEYKM A MCNONB3YIOT TOMLKO 0auH MeTog (metog C).

MeToa ucnbiTaHUA B HACTOSILLEM CTaHAapTe ONUCLIBAET Npoueaypol Ans onpeaeneHna ANUHbI BOSIHDLI
OTCeYkM obpasLa BONOKHa NMOO B OTAENMbHOM COCTOSIHUU (Ag), MO0 nomeLeHHoro B kabenb (As). B HACTO-
SLEM CTaHAapTe NpuBeAeHbl TPU CTaHAAapTHbIE KOHdUrypauuu: nmobaa apyraa koHdurypauus 6yaet yka-
3aHa B nogpobHon cneumdukaumm Ha BONOkHO/Kabenb. 3TU npoueaypbl NPUMEHSIOT KO BCEM KaTeropusam
BOJIOKOH KnaccoB B u C (CM. HOpMaTUBHbIE CChISKN).

Bo Bcex meTogax TpebyeTca NnpoBeAeHUE STANOHHOrO U3MepeHus. CylwecTBylOT 4B METOAUKMU 3Ta-
MOHHOTO CKaHMPOBaHUA, NMoBasa N3 KOTOPbIX MOXET BbITb NPMMEHEHa BO BCEX METOAAX:

- METOAMKA STANOHHOro n3rnda;

- MeToauKa C UCMONbL30BAHUEM MHOTMOMOZOBOrO BOMOKHA kaTeropuu A1, NPUHMMAEMOro 3a 9TanoH-
Hoe.

2 HopmaTtuBHbIE CCbIFIKU

B HacTtosileMm craHgapTe MCNoNb30BaHbl HOPMAaTMBHbIE CCbIIKM HA CReaylolme MeXayHapoaHble
crangaptbi’:

MO3K 60793-1-1 BonokHa onTuyeckue. Yactb 1-1. MeToabl U3MEPEHUI 1 NPOBEAEHUE UCTNbITAHUN.
O6wume nonoxenua n pykoeoactso (IEC 60793-1-1 Optical fibres — Part 1-1: Measurement methods and test
procedures — General and guidance)

MOK 60793-1-40 BonokHa ontuyeckue. Yactb 1-40. MeToabl uamepeHuin u nopAaaoK NpoBeAeHUs Uc-
noiTaHuii. 3atyxaHue (IEC 60793-1-40 Optical fibres — Part 1-40: Measurement methods and test proce-
dures —Attenuation)

MpuMmeyaHue — lNpu NONbLIOBAHUM HACTOSLLMM CTaHZapToOM LeriecoobpasHo NpoBepUTb AelcTBUE CCbl-
NOYHBLIX CTAHAAPTOB B MHGOPMALMOHHOK cucTemMe obLLero nonb3oBaHWs — Ha oduunansHom caiite deaepanbHoro
areHTCTBa Mo TEXHUYECKOMY PeryriMpoBaHuio U MeTposiorun B ceTu MHTepHET unn no exerogHoMy UHGOpMaLMOHHOMY
ykasaTento «HauuoHanbHble CTaHaapThl», KOTOPbI onyBrMkoBaH No COCTOSIHUIO Ha 1 siHBaps TekyLlero roga, W no Bbi-
Myckam eXeMeCsYHOro MH(OPMaLMOHHOTO yKasaTens «HaluoHanbHble cTaHAapThl» 3a Tekyluid rog Ecnu sameHeH
CCBINOYHbIA CTaHAapT, Ha KOTOpbIi faHa HefJaTUpOBaHHasi CChINKa, TO PEKOMEHAYETCS UCTONb3oBaTk AEACTBYHOLLYIO
BEPCUIO 3TOrO CTaHAapTa C YH4eTOM BCEeX BHECEHHbBIX B [JaHHYIO BEPCUIO U3MEHEHU. ECnn 3aMeHEeH CCbINOYHLIA CTaH-
JapT, Ha KOTOpbIiA fJaHa JaTupoBaHHas CChifka, TO PEKOMEHAYETCS UCMONb30BaTk BEPCUIO STOr0 CTaHAapTa C yKasaH-
HbIM BbILLE FOAOM YTBEPXAEHWUS (MpUHATUSA). Ecnu nocrne yTBep»KAEHWUS HaCTOSLLEro cTaHhapTa B CChINOYHbIA CTaH-
JapT, Ha KOTOphLIii AaHa AaTMpOBaHHas CChifika, BHECEHO U3MEHeHWe, 3aTparuBatolliee MosIoKeHWe, Ha KoTopoe AaHa
CChINKa, TO 3TO MOJSIOKEHNE PEeKOMEHAYETCs NMPUMeHsATb Ge3 ydeTa AaHHOro U3MeHeHUs.. Ecrnu cChiNOYHbIA cTaHaapT

n Cnep,yeT NMPUMEHATL nocneaHne n3jaHna ykasaHHbIX CTaHA4apToB, BKNOYad BCe nocnejytoline USMeHeHUA.

M3naHue ocuumnanbHoe
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oTMeHeH 6e3 3aMeHbl, TO NOMOXEHWE, B KOTOPOM JlaHa CChiflka Ha Hero, pekoMeHAyeTCA NPUMEHATL B YacTH, He 3aTpa-
rmBaloLLei 3Ty CChINKY.

3 NpenBapurenbHasa nHgpopmauus

TeopeTuyeckoe 3HaYeHUe ANMHbI BOJHbI OTCEYKU — 3TO HAUMEHbLUEE 3HAYeHWe ANMHbLI BOSHbI, NpU
KOTOPOM TOJSIbKO OCHOBHAasi MOAA MOXET pacnpoCTpaHATLCA B OAHOMOAOBOM BOSOKHE, pacCyUTbIBAEMOE U3
npochuna nokasarerns npenoMeHust BOMIOKHA.

B onTuyeckux BONOKHAX nepexon u3 MHOrOMOAOBOr0 pexkuMa B OAHOMOAOBBLIA OCYLLECTBNSAETCA HE
Ha OAHOW M3ONMPOBAHHOMW ANIMHE BOJHbI, 8 PABHOMEPHO HA AnanasoHe AnuH BONH. [Ina onpeaeneHus pa-
60unx XapakTepuCcTUK BOJSIOKHA B TENEKOMMYHUKALMOHHBLIX CETAX TEOPETUYECKOE 3HAYEHUE ANUHbLI BOSHbI
OTCEYKM MeHee MONE3HO, YeM MeHbluee pearnbHO M3MEpPEHHOe 3HayeHue, NOSIyYEHHOE Ha NPOMOXEHHOM
BOMNOKHE.

M3MepeHHyI0 ANMHY BOSIHbI OTCEYKM ONpeAensoT Kak 3HayeHue ANUHbI BOSHbI, O0onbluee 3Ha4YeHun
ANWHBI BOJIHBI, NPYU KOTOPOM OTHOLLEHUE Mexay 00Llel MOLLHOCTbIO, BKIIOYas BO30YXaEeHHbIe MOabl Bonee
BbICOKOro nopsiika, U MOLLHOCTbIO OCHOBHOW MOAbl YMEHbLUaeTcsl meHee yem Ao 0,1 ab. B cootBeTcTBuu C
9TUM OnpeAeneHnemM Ha ANMHe BOJHbI OTCEYKM MOAa BTOPOro nopsigaka (LP;q) 3atyxaet Ha 19,3 ab 6onbue
OCHOBHOW MOAbI (LPg+).

MockonNbKy M3MepeHHOe 3Ha4YeHNe ASTMHbI BOSTHbI OTCEYKU 3aBUCUT OT ASNMHBLI U U3rnbOB BOMOKHA, pe-
3yNbTUPYIOLLEE 3HAYEHUE AJNIMHbI BOMNHbI OTCEYKM 3aBUCUT OT TOrO, 3aKMIOYEHO N BOSMOKHO B kabene unu
ABNSAETCA KOPOTKUM OTAENbHbIM OTPE3KOM BOSIOKHA. CneaoBatenbHO, CYLECTBYIOT ABa OOWMX TMNA ANUHBI
BOJIHbI:

- kabenbHas ANMHA BOJIHbI OTCEYKM, U3MEpsieMasl Ha OTAENbHOM BOJIOKHE (MeToa A) unu BOMOKHE,
3aknoyeHHom B kabenb (metog B);

- BOJIOKOHHAs AMNUHA BOSIHbI OTCEYKU, M3MEpSeMas Ha KOPOTKOM OTpe3ske OTAENbHOro BOSIOKHA C nep-
BUYHbIM MOKPLITUEM.

KabenbHas gnvHa BOSMHbI OTCEYKM NpeacTaBnseT co00N nNpeanovTUTENBHYIO XapakTepPUCTUKY, KOTO-
pYyI0 U3MEPSIIOT U YKa3biBalOT B N0APOOHON cneuyudukaumum Ha BONOKHO/kabenb.

4 O630p meTOO0B

Bce BbilueyKkasaHHble METOAbI OCHOBaHbI HA METOAEe NepeiaBaeMoi MOLLHOCTM, 3aKMio4aloLemMcs B
U3MEPEHUN U3MEHEHUA NPU U3MEHEHUMW ANMHbI BOMHbI NepeaaBaemMoil MOLLHOCTU UCTLITYEMOrO BOJIOKHA MO
CPaBHEHUIO C 3TaNOHHbIM CKAHMPOBAHWMEM 3aBUCUMOCTU NEepeaaBaeMoi MOLLHOCTU OT ANUHbI BOMNHbLI. JTa-
JIOHHOE CKaHMPOBaHWE HOPMUPYET PryKTyauuu, 3aBUCALME OT ANUHbI BOMHbI, B U3MEPUTENBHOM 060pYya0-
BaHUK B LENsIX COOTBETCTBYIOLLEro onpeaeneHns moabl LPyq u TOUHOro onpeaeneHust AnuHbl BOSTHbI OTCEY-
KW.

[ns nony4yeHnst 3TaNOHHOIO CKAHMPOBAHMA NPUMEHSIOT OfIHY U3 ABYX METOAMK:

- C UCMOSb30BaHNEM 06pasua ¢ JONONHUTENBHLIM M3rIMBOM MEHbLLEro paauyca;

- C UCNOSb30BaHWEM OTAENBHOr0 MHOrOMOAOBOrO BOJIOKHA KaTeropuu A1,

Mpu npoBedeHUn OaHHOM Npouedypbl ONPeAensaioT ANMHY BOJHbI OTCeYku obpasya BONOkHa, nubo
noMeLLeHHOro B kabenb, MMb0 pacnonoXXeHHOro OTAENbLHO. [Ans Kaxaoro Metoga yCTaHOBMEHa CBOsI CTaH-
JapTHasa KoHdUrypauus; KOHurypauusa, oTnm4yalowascsa OoT craHaapTHOW, OyaeT ykasaHa B noapoOHOM
cneundukaumm Ha BonokHo/kabens.

BonokoHHas AnuHa BOSIHbI OTCEYKM A;, U3MEpAemas npu CTaHAAPTHOW ANMHE W YCnoBusx usruba,
YKa3aHHbIX B HACTOSILLEM CTaHAapTe, kak npaBuno, 6onbLie Yem Ay. MNpu CTaHAapTHOM PacnoONOXKEHUU OT-
pe3koB kabens W3MEepEeHHOE 3Ha4YeHue A, kak npaBuno, NPeBbILLIAET NepeaaloLyo ANUHY BOMHbI CUCTEMDI.
CneposartenbHo, kabenbHasa ANMHA BOMHbI OTCEYKM NPeAcTaBnsAeT cobon Gonee NONE3Hy0 XapakTepPUCTUKY
MYHKLMOHANbHbIX BO3MOXXHOCTEN CUCTEMBI.

B kopoTkux kaGensx, HanpuMep NUITENNe MeHbLIEN ANMUHbI (M, BO3MOXHO, ¢ 6ONbLUIMM paguycoMm u3-
rmba), yeM ykazaHoO B JAHHOM METOAE, MOXeET BO30YKAaTbCs MOAOBLIN LLyM B 0GNACTU 3HAYEHWI ANUH
BOJH, ONIM3KNX K ANMHE BOMHbI OTCEYKWU MPU HaNW4uu B coctaBe kabens HepasbeMHbIX COEAUHEHUI, BHO-
cAwmx Wwymbl 6onee 0,5 ab.

5 OTto6paxarowme pyHKUUMN
Otobpaxaiowasn hyHkuma npeacrasnset coboi hopmMyny, KoTopasi ¢ UCMONb30BAHUEM U3MEPEHHBIX
3HaA4YEeHUK AN OAHOro Tuna ANUHbI BOMHbI OTCEYKWU NO3BOJISAET NPOrHO3MpoOBaThb 3HAYEHUA AnA Apyroro tuna

ANUHBLI BOJTHbI OTCE4YKHU.

2
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Smnupuyeckas oTobpaxalowas pyHKUMS MHAUBUAYaNbHA ANA KOHKPETHOIO TUNA U KOHCTPYKLMUU BO-
nokHa. GopMupyIOT 0TOOpaxaloLLyio (OYHKLMIO NyTEM NPOBEAEHUS ONbiTa, ANA KOTOPOro otéupaior obpas-
Ubl BOSIOKHA, NPEACTaBNSAIOLME CNEKTP 3HAYEHUI ANWH BOMH OTCEYKU ANA AAHHOIO TUNA BOMOKHA, 3aTeMm
M3MEPAIOT 3HAYEHUsI, UCTIONb3yS ABA METoAa, ANs KOTOPbIX HY)XHO NOCTPOUTL OTOOPaKAIOLLYIO (DYHKLMIO.
JInHenHan perpeccuss COOTBETCTBYIOLLMX 3HAYEHUW 4acTO MNO3BONSAET NOCTPOUTL YAOBMETBOPUTENBLHYIO
otoOpaxatowyo yHkumio. Mpu yCcTaHOBNEHUM KpuTepus Ans Bblibopa BOJNOKHA YUYMUTLIBAIOT OCTATOYHbIE
NOrpeLUHOCTU PErpeccuun.

I'|0Tpe6uTenb N U3roTOBUTESb AOJDKHBI AOCTUTHYTL cornacna OTHOCUTENIbHO CTENEHU NOCTOBEpPHOCTHU
KaXkaoW YCTAHOBIIEHHOM OTOOpaxaioLwen yHKUUU.

6 OTanoHHbIN MeToA UCTNLITAHUN

MeTtoa A ana kabenbHOW ANUHbLI BOMHLI OTCEYKW, NMPU KOTOPOM MCMONb3yeTCsl OTAENbHOE BOMOKHO,
NPUHAT B Ka4yecTBe 3JTarioHHOro meroga wucnbitaHua (RTM). 3T0oT MeToa NMPUMEHSIIOT Npu paspeLleHun
CNOPHbLIX CUTYaLIMAA.

UcnbiTatensHoe 060pyaOBaHUE AN KAXA0ro MeToaa ykasaHo B pasaene 7.

7 UcnbiTaTtenbHoe ob6opyaoBaHue
7.1 UICTOYHUK M3nyyYeHuns

Mcnonb3yloT MCTOYHUK OTCHUNLTPOBAHHOrO 6Enoro CBeTa C LUMPUMHOW NuHUKM He Gonee 10 HM, cTa-
OUIbHBIA MO NOMOXEHUIO U UHTEHCUBHOCTU M3nydyeHusi. MICTOYHMK CBETa AOIMKEH (PYHKUMOHMPOBATL B AMa-
nasoHe aAnvH BonH 1000 — 1600 HM, COOTBETCTBYIOLLEM AuMana3oHy GONbLUMHCTBA BOJMIOKOH Kracca B. Bos-
MOXHOCTb (DYHKLIMOHMPOBAHNA UCTOMHUKA cBeTa B AuanasoHe 800 — 1700 HM npegycMaTpuBaloT AN HEKO-
TOpbIX BOMOKOH kareropui B4 n BS nunu Hekotopbix BONokoH knacca C.

7.2 Moaynsauusa

CBETOBOE U3MyYEHNE UCTOYHUKA MOAYNMPYIOT B LENSAX NPEAOTBPALLEHNUS BANSIHUSA PACCEAHHOTO CBe-
Ta Ha PesynbTaThbl UCMLITAHUA N COAENCTBMA B BOCCTAHOBNEHUN curHana. [na aTux ueneit UCnonb3yiot me-
XaHWUYECKNI i MOAYNATOP C TANOHHBLIM BbIXOHLIM CUrHANOM.

7.3 OnTuka BO3OyxXaeHus

OnTuky BO30Y>XaEHUS, HANPUMEP CUCTEMY fIMH3 UM MHOTOMOZAOBOE BOSIOKHO, UCNONL3YIOT ANA nepe-
MOJIHEHUS UCMbITYEMOrO BOFIOKHA CBEPX MOMHOr0 AuanasoHa usmepsembiX ANUH BONH. [laHHoe BO3Oyxae-
HWe OTHOCUTENbLHO HEYYBCTBUTENBHO K MOMOXEHUIO BXOAHOrO TOPLEBOro KOHUA OAHOMOAOBOrO BOSIOKHA M
AOCTaTO4HO Ans Bo36yaeHusa B 06pasue 0CHOBHOW MOAbl 1 MoA Gonee BbICOKOro nopsaaka.

Mpu ncnons3oBaHNM MHOTOMOZOBOIO BOSIOKHA NEPENONHEHNE 3TANOHHOTO BOJIOKHA MOXET Bbi3blBaTb
HeXenaTernbHbIii BONHOBOW adhhekT B 06nacTu cnekrpa nepegasaemMoi MOLWHOCTU. Bo3GyxaeHne orpaHu-
YWBAIOT ANSA UCKMIOYEHUS BONHOBOTO adpcbekTa. OANH NpMMeEpP OrpaHU4EHHOro BO3OY XaeHUA NpeacTaBneH B
MeToae A, 3aTyxaHue B BOMNOKHE METO/I0M ero 06pbiBa — B M3K 60793-1-40. Apyrum npumepom orpaHuye-
HUSt BO3OY)KAEHUS CIYXUT UCMONb30BaHWE MOAOBOIO (hunbTpa B BMAE ONPaBkM C HAMOTAHHLIM Ha HEro BO-
NOKHOM C AOCTaTOYHbIM BHOCUMbIM 3aTyxaHuem (npubnusutensHo 4 ab).

7.4 O6opynoBaHue onsa noanepXKu U NO3ULMOHMPOBaHus obpasua

O6ecneunBaloT YCTOWYMBOE NONOXEHUE BXOAHOIO M BLIXOAHOIO KOHLOB 06pa3ua BO Bpems nposeae-
HUSt UcnbiTaHus. [Ana aToro MoryT ObiTb MCNOMb30BaHbI BAKYYMHbIW AepKaTenb, MarHUTHbIN gepxaTtenb uim
coeauHuTenu. KoHubl BOMNOKHA NOAAEPKUBAIOT TakuM 00pa3om, 4TOObI OHU MOTNM HEOAHOKPATHO pacnona-
raTbCs B ONTUKE BO3OYXaeHus u aetekTupoBaHus. Ipu usmepeHum A, no metogy B obecneumsaior coot-
BETCTBYIOLLYIO NOAAEPXKKY KOHLIOB kabens.

7.5 PunbTp 060N104YEYHbIX MOA

MpuHKUMAaIOT Mepbl ANs yaaneHusa n3 o6pasua MOLHOCTM 000n04eYHbIX MoA. Mpu HEKOTOpbIX 06CTOS-
TEeNbCTBaX NOKPLITUE BOJIOKHA BLINOMHAET 3Ty (PYHKUMIO, B MPOTMBHOM Crly4ae, AOMKHbI ObiTb NPUMEHEHDI
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MeTOAbl UNK YCTPONCTBA ANSi U3BMEUEHUS MOLLHOCTU OBOMOUEUHBIX MOJ HA BXOAHOM U BbIXOAHOM KOHL|aX
BOMIOKHA.

7.6 OnpaBka AnA pasmelleH1s BONOKHA

7.6.1 O6WwMe NONoXeHns

ObecneunBaloT yCTOWYMBOE NOMOXKEHUE BXOAHOIO U BbIXOAHOTO KOHLOB 06pas3La BO Bpems nposeje-
HUA u3MepeHusi. KoHubl BONOKHA MoAajepXuBaloT Takum o6pa3oMm, 4TOObl OHM MOMMM HEOAHOKPATHO M
YCTOMMMBO pacnonarartbCA N0 OTHOLLUEHMIO K ONTUKe BO3OY)XAEHUA N AETEKTUPOBAaHUsA, Npu 3TOM B 06pasye
He AOMKHO BO3HWKaTb MUKPOU3rMboB.

Pa3smeujeHue u anuHa obpasya, a Takke 060pys0BaHue ANs NOAAEPXKKN BONOKHA SABNSIOTCA KNOYe-
BbIMU 3NE€MEHTamMu MEeTOAA USMEPEHUIA. OHU XapaKTePU3yOT TUMbI ANUHBI BOJHbI OTCEUKN.

JononHutenbHo MOryT GbITb UCNONb30BaHbl anbTEPHATMBHbIE CNOCOGLI pasMeLeHUs BONOKHA, ecnu
NOMyYEeHHbIE ONbITHLIM MyTEM pesynbTaTbl SKBUBANEHTHbI pe3ynbTaram, NONYYEHHbIM NPU CTaHAAPTHOM
pasmeLyeHum B npegenax 10 HM, wunu oHW GonbLue 3HAYEHUIH, NONYUEHHBIX NPU CTAHAAPTHBIX KOH(Urypa-
Lusx.

7.6.2 KaGenbHasa agnnHa BOJHbI oTCeuku. Metog A
Ha kaxaom koHue obpasya obpasyioT netmo gnameTpom 80 Mm u netnio anameTpom 6onee unu
paBHbIM 280 MM B LEHTpanbHOM yacTu obpasua (pucyHok 1).

MpumeyaHune —[lBe NETAU HA O4HOM KOHLE MOTYT 6biTb 3aMeHEHbl Ha OfHY NETITIO HA KAXKAOM KOHLE.

7.6.3 KaGenbHan gnuHa BonHbI oTceuku. Metoa B
Ha kaxxgom koHUe obpasya o6pasyloT netnio guametTpom 80 MM (PUCYHOK 2).

MpruMeyaHne — [IBe NETNIM HA O4HOM KOHLIE MOTYT 6biTb 3aMEHEHbI HA OAHY NETII0 Ha KaXOM KOHLIE.

7.6.4 BonokoHHasa AnNWHA BOMNHLI oTceuku. Metoa C

Mcnonb3ayioT Kpyrnyio onpaeky ANA NEPBOHAYANBbHOIO Pa3MELyeHNs1 BONIOKHA AN U3MEPEHUA AJUHDI
BOJIHbI OTCEYKM ( pUCYHOK 4a). B kauecTBe anbTepHaTMBbI ANS pa3MeLYeHUs BOSIOKHA UCMOMb3YIOT pa3pes-
HYI0, MOMYKPYrNylo onpaBKy paguycom 140 MM, yacTu KOTOPOI MOIYT NepPEeMeELLaTbCa, He A0NyCckaa NPOBU-
caHus BOMOKHa (pucyHku 3 u 4b).

> 280

O

3 22 m BoNOKHA >

PucyHok 1 — PasmeLlyeHune kabens AN M3MepPEHNUs ANMHEI BOMHbI OTCEYKW N0 METOAY A
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Pucynok 2 — PasmelueHne kabens ana usmepeHus AnuHbl BOMHbI OTCEYKM MO MeToay B

MpumMeyaHune — [onyckaeTcss MUHUManbHLIA Marnb Kabens, AOCTaTOYHBIA ANA COEAUHEHUA BYX KOHLOB
Lienoro obpasLa ¢ U3MepUTeNbHBIM YCTPOACTBOM.

YcTponcTso
BBOAOU3IyY€E-
HuA

N

N

MpuemHoe
YCTPOWCTBO

N

HwxHAas nonykpyrnasa onpaska, cnoco6-
Haa nepemewaTeca AnAa  HaTsHKeHuA
NPOBUCAIOLETO BONOKHA

PucyHok 3 — PasmeLLeHne BONOKHA N0 YMOMYaHUIO ANA U3MEPEHUSA A,

L

r=140 mM; L =2 M (AN1Ha Bcero BOJOKHA)

PucyHok 4a — UcxoaHoe pasmeLeHne BOSIOKHA st MSMEPEHUSA ANUHBI BOMNHbLI 0TCeukn. Kpyrnas onpaeka

5
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r=140 mm; L =2 ™ (anunHa Bcero BorokHa)

PucyHok 4b — AnbTepHaTMBHOE pa3MeLLieHue BONOKHA ANA U3MEPEHUs ANUHBI BONHbI OTCeuku. PaspesHas
onpaeka

PucyHok 4 — PasmelLeHue BONOKHA ANS U3MEPEHUS ANUHbI BONHBI OTCEUKU

7.7 OnTUKa OGHaApPYXeHNA CUIrHana

Bcsa mowHocTb U3 o6Gpasua nepeaaeTca B akTUBHYI0 o6nacTtb AeTektopa. [1ns 3TOM Lenn ucnorb3y-
10T, HanpMMep, CUCTEMY ONTUYECKUX NUH3, CTHIKOBOE HEPA3bEMHOE COEAWHEHME C MHOTOMOAOBbLIM BOJIOK-
HOM, NPMCOEANHEHHOE K AETEKTOPY C NOMOLLbIO NUITeina, Unu NPAMoe COeANHEHUE.

7.8 Y3en getekropa v anexkTpoHuKa o6HapyXxeHMa curHana

Mcnonb3yloT AeTeKTop, YyBCTBUTESNbHLIW K BbIXOAHOMY W3NY4YEHMIO B AUANA30He U3MEPAEMbIX ANUH
BOMH U NIUHEWHbIV B AUANA30He 3HAYSHUA MHTEHCUBHOCTU U3NyueHusi. TUNOBas CUCTEMA MOXET COCTOATb
U3 repmaHuesoro wnu InGaAs (MHAWK-rannUit-mbiwbAK) oroanoaa, paboraiowero B  oToranbeaHuue-

CKOM PEXMME, N TOKOUYBCTBUTEMbHOIO NPEAYCURIUTENS C CUHXPOHHLIM AETEKTUPOBAHUEM C MOMOLLbIO
BCTPOEHHOro ycunutens. B obLyem cnyuyae AnsA aHanu3a AaHHbIX TpebyeTcs KoMnbioTep.

8 OT60p n nogroroBka o6pasuos

8.1 inunHa o6pasua

Bobibupaiot o6paseL| ANUHOA B COOTBETCTBUM C U3MEPSIEMbIM MAPAMETPOM U, €CNM U3MEPAEMbIN Na-
pameTp — 310 KabenbHas ANMHA BOSHbI OTCEYKN, TO U B COOTBETCTBUMN C UCNONb3yEMbIM METOA0M U3MEpeE-
HUSA (CM. COOTBETCTBYIOLEE NpUNOXKEeHUe A unu B Ana namepeHus KaGenbHOM ANMHbI BONHbI OTCEYKN UNK
npunoxexune C Ansi U3IMEPEHNSI BOJNIOKOHHOW ANWHbI BOJTHbI OTCEYKHM).

8.2 TopueBasi noBepxHOCTL 06pasua

MoAroTaBNMBaIOT NNOCKYI0 TOPLEBYI0 NOBEPXHOCTb, NEPNEHANKYNSAPHYIO K OCH BOMOKHA, HA BXOAHOM
U BbIXOAHOM KOHLaX KaXaoro obpasua.
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9 MNpoBeneHue UcnbITaHUA
9.1 Mo3uunoHupoBaHue oGpasya B UCNbLITAaTENIbHOM 000OPYAOBaHUM

9.1.1 O6wmue TpeGoBaHMsA ANA BCeX METOAOB

BxoaHOM 1 BbIXOA4HON KOHLbI 06pasua pacnonarailot Ha OAHON NMUHUK

C ONTMKON BO3OYXXAEHUA N AeTeKTUPOBaHuA. Bo BpeMsi npoBeeHnss U3MepeHust ycnoeusi Bo3oyxkae-
HUS U A eTEKTUPOBAHUSA HE U3MEHSIOT.

Ecnun He yka3aHO uHOe, TO Npu yCTaHOBKe oOpasua B ucnoitatenbHoe obopyaoBaHue M nNpu MCnonb-
30BaHUM hunbTpa 0060NOYEUHBLIX MOA CTapaloTcsl u3beratb nioObIX AONONMHUTENBHBLIX M3rMOOB BOMOKHA C
AnaMeTpom usrmba, MEHbLUUM YKa3aHHbIX B TPEOOBAHUAX K KOHUrypaumm ANs KOHKPETHOMO N3MEpEHUS.

9.1.2 Tpe60BaHMA K pa3MelLeHUI0 BONIOKHA ANA KaXA0ro Metoga

O6paseL pasMeLLaloT B COOTBETCTBUM C pasaenom 7:

- kabenbHasa AnMHa BONHbLI OTCEYKU, MeToA A (NpunoxeHune A);

- kabenbHas AnvMHa BOJTHbI OTCEYKU, MeTog B (npunoxeHue B);

- BOSIOKOHHAA AJNIMHA BOSHbI 0TCeYkK, meTog C (npunoxenue C).

9.2 U3sMmepeHUe BLIXOAHOW MOLHOCTH

9.2.1 0630p

PermctpupyioT 3Ha4yeHUa BbIXOAHON MOLLHOCTU Pg(A) B AnanasoHe ANWH BOSH C npupallieHnemM 10 HM
unu meHee. [lvanasoH AoHKeH ObiTb 4OCTAaTOMHO LUMPOKUM AJist OXBaTa OXUAAEMOrO 3Ha4YeHUs ANUHbI BOJ-
Hbl OTCEYKU. [10 JaHHbIM 3HAYEHMAM, KaK YKa3aHO HUXE, CTPOSAT KPUBYIO, NOA00HYI0 M300paXkKeHHOW HA pu-
CyHKe 5 (MCMOMb3ys METOAMKY 3TAMOHHOrO M3rmba) unm pucyHke 6 (MCNonb3yst METOAMKY 3TaNOHHOTO MHO-
roMOZ,0BOr0 BOJIOKHA).

4p (A) dB
Adp22dB
01 = b e e
(¢ t
! [nvHa BONHbI A

KabenbHas AnvMHA BONMHbLI OTCEUKM A,

PucyHok 5 — U3amepeHue annHbl BOMHbI OTCEYKM NPU UCMOSNb30BaHUM METOAUKA 3TANOHHOIo u3srmba
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AnuHa BOnHbI A KaGenbHas agnvHa BOMHbI OTCEYKM A

Am (A) dB

Am (A) — cnekTpanbHbIvi KOAMULMEHT NPONYCKAHUS, OTHOCALLMIACA K MHOFTOMOAOBOMY BOMNOKHY, dB

PucyHok 6 — amepeHne ANyHbI BONHBI OTCEYKM NMPU NCMOSNb30BaHUU METOANKN 3TaNOHHOrO MHOrOMOAOBOTO
BOJIOKHa

9.2.2 MeToamka 3TaniOHHOro u3rmba

Mpy HEM3MEeHHbIX YCIOBUAX HA BXOAE W BbIXOAE BONIOKHO M3rMDalOT Mexay BXOAHBbIM W BbIXOHbLIM
KOHLIOM C ManbiM AiuameTpoM maruba. TouHoe 3HaueHue Manoro guametpa usrnba moxer 6biTb onpeaene-
HO A0 NPOBEAEHUA U3MEPEHUS; OHO AOMMKHO ObITh AOCTATOYHO Marno Ans ocnabneHus Moa BTOPOro NOpsia-
Ka, HO He CNULLKOM Mano Bo usbexaHue acdexkToB makponsrmba npu 6ONbWNX 3HAYEHUAX ANUHBI BOMHLI.
3HauveHus paguyca mexay 10 1 30 MM ABNSIOTCS TUNOBLIMKU AN GONBLNMHCTBA BONOKOH Karteropun B1.1 —
B5. [Ina HekoTopbIX BONMOKOH Kateropuu B6 paguyc fomkeH GbiTb HAMHOIO MeHblue W laHHasi METOAMKA
M3MEPEHUs ANS1 3TUX BOJIOKOH MOXET OKas3aTbCsl HENOAXOASALLEN (CM. npuMeYaHne K 10.1).

PervuctpupyloT nepegaBaeMyio CnekTpanbHy MOLHOCTL Py(A) B TOM e gnanasoHe ASMH BOSH U nNpy
TEX e CNEKTparbHbIX NPUpaLLeHunsX, Kak 1 Npu NPOBEAEHNM NCXOAHOTO N3MepeHns Ha obpaste.

9.2.3 MeToauka 3TarlOHHOro MHOroMOA0BOIO BONOKHA

Ob6paseL 3aMeHAI0T Ha KOPOTKMIA OTpesok (MeHee 10 M) MHOrOMOJOBOIrO BONOKHA Kateropum A1, nc-
Nonb3yemoro B Ka4ecTBe aranoHa. PerucTpupyloT nepesasaemMylo MOLHOCTb curHana Prn(A) B TOM e gua-
nasoHe ANWH BOMH U MPU TeX Xe CheKkTpanbHbIX NpupalleHusX, Kak U Npu NPOBEAEHUM NCXOQHOMo uamMepe-
Husi Ha obpasue.

MpumMmeyaHune — 3HaueHMe MOLLHOCTU, PACCYMTAHHOE C UCNONb3OBaHNEM METOAUKM MHOTOMOAOBOIO 3Ta-
JIOHHOTO BOJSIOKHA Pm(A), MOXET XPaHUTBCA B KOMMNbIOTEPE ANS NPUMEHEHWS NPU NOBTOPHBIX U3MEPEHUAX HA Pa3HbIX
oBpasuax.

10 PacueTbl

10.1 MeTtoaouka 3TanoHHOro usruba
PaccuuTtbiBaloT cnekTpanbHbii koadhduLumeHT nponyckaHua obpasua 6e3 usruba manoro paguyca no
OTHOLLIEHMIO K YCITOBUIO C M3rMbom Manoro paguyca

Pg(4)
Pp(a)

rme  Ap(A) — cnekrpanbHbin kK03(hbdULMEHT NpONyCKaHUs, OTHOCSILLMIACA K U3rmby manoro paauyca, ab;
P5(A) — BbIXOAHAA MOLLHOCTb;
Py(\) — nepepaBaemasn cnekrpanbHasa MOLLHOCTL Yepes obpasel ¢ u3rmbom Manoro paauyca.
Ha pucyHke 5 noka3aH cxemaTuyHbli pesynbTaT. Kpaesble 3HaueHus AnWHbI BOMNHbI ONPEAENEHE! NPK
n3MepeHusix Ha obpasue ¢ n3rnbom manoro paguyca u 6e3 nsrmba manoro paguyca. o pucyHky 5 onpeae-

A0 = 10logyg (1)

8
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nAT HaubonbLuee 3Ha4YeHWe ANuHbI BOMHbI, Npu kKOTOpoM Ay(A) = 0,1 AB. 3TO M €CTb AnNnUHa BOMHLI OTCEY-
Ku npu ycnosuu, 4uto AA,(A) 2 2 ab.

Ecnu AA,(N) < 2 ob nnu 310 He NpeacTaBNAETCS BO3MOXHbBIM ONpPeaenuTb no rpaduky, pacLumpsaioT
obnacte uccnefyembiX 3Ha4€HUN AMNWHbI BOMHbLI U PaCLUMPAIOT YCNoBUA BO3DYXAEHWUA Ans O4HOMOZO0BOrO
BOMOKHA MNKU YMEHbLUAIOT Manbi paguyc usruda. MoBTOPAT 3TU PErynupoBku U usmepeHuna Ao AAyN) > 2
ab.

MpnuMeyaHune — B HeKkoTOpbIX Criydasx AN BOMIOKOH, HEUYBCTBUTENBHBIX K M3rnbam (kateropun B6), AAp
He OOCTUrHeT noTepb B 2 JJ,E n3-3a npupoabl AaHHbIX BOMTOKOH. PeKOMeHAyeTCH ncnonb3oBaTb METOAUKY MHOrOMOLOBO-
ro STarOHHOrO BONOKHa KaK 3TanoHHOE CKaHUpoBaHUe AN STUX BOSTOKOH.

10.2 MeToaAMKa 2TarilOHHOro MHOrOMOZ0BOIr0O BONOKHA

PaccuntbiBaloT cnekTpanbHbli KOSMULIMEHT nponyckaHus obpasla no OTHOLUEHUID K MHOFOMOAO-
BOMY BOJIOKHY

Ps(4)
Pp(d)

rae  Amn(A) — cnekTpanbHbli KOSPDULUMEHT NponyckaHMsl, OTHOCALUMIACA K MHOTOMOAOBOMY BOSIOKHY, AB;
Ps(N) — BbIX0O4HAas MOLLHOCTb;

Pn(A) — nepegaBaemas crnektparnbHas MOLHOCTb Yepe3 MHOFOMOAOBOE 3TarlOHHOE BOSIOKHO.

Ha pucyHke 6 nokasaH cxeMaTU4HbI pe3ynbTar.

CTpOAT annpoOKCMMMPYIOLLYIO NPAMYIO NUHKUIO Anst YacTu rpacdmka Ap(A) B 06nactu ANMUHHLIX BOMH,
nepemetlas ee BBepx Ha 0,1 4B, B BUAE NYHKTUPHOI NUHUKU HA puUcyHke 6. Onpeaensior HaubonbLuee 3Ha-
YeHue ANuHbI BOSHbI, MPU KOTOPOM AaHHas CMeLLeHHas NuHKuA nepecekaet rpaduk Ay (A). 3To U ecTb AnuHa
BOINHbI OTCEYKU MpU ycrnosuu, 4to AA, 2 2 2 ob. Mexay ToukaMu M3aMepeHHbIX AaHHbIX An(A) onpeaensioT
NMHENHOW MHTEPMNONALUNEN.

Ecnn AA(N) < 2 ob unu 810 He NpeAcTaBNAETCs BO3MOXHbLIM OnpeaenuTb No rpaduky, pacLumpsior
obnactb uccneayemblX 3Ha4YEHUA ANUHBI BOMHBLI U PaCLUMPAIOT YCNOBUA BO3OY)XAEHUA AN 04HOMOAOBOIO
BONOKHA. MOBTOPSIOT 3TU PErynupoBku U nuamepeHusa o AA,(A) > 2 ab n go Tex nop, noka 4yacrtb rpaduka B
06nacTn ANUHHbBIX BOSH HE JOCTUIHET AMWHbI, NPUrOAHON AN annpoKkcumauumn ee NnpsaMoin NMMHUEN.

AN =10 log, 0 @

MpumevyaHuns

1 Mpu Mcnonb3oBaHWM MeTOAMKM MHOrOMOAOBOMO 3TanNOHHOMO BOMOKHA Al BOSIOKOH, MMetowwux Gonblune 3Ha-
YeHWS AMWHBI BOMHEI OTCEYKW, NPU NPOBEAEHUN U3MEPEHUI COBMECTHO C 3TanOHHbIMW BOMIOKHaMMW ¢ BOnbLUMMU 3HaYe-
HUAMMW 3aTyxaHWs BCNeACTBME Hanuyua B BOSOKHE MMAPOKCUIBHBIX MOHOB, Npu onpefeneHnn ANUHbI BOMHbLI OTCEYKM
MOryT BbITb yKasaHbl OLUMGOYHbIE 3HAaYEHUS.

2 B HeKoTOpbIX cry4asx 4SS BOMOKOH, HEYYBCTBUTENbHLIX K M3rnbam (kateropun B6), MeTOAMKY 3TanOHHOMo Ua-
rba He cyuTaloT OMTUMaribHOW METOAMKOR 3TanoHHOro cKaHWpoBaHUS. [nA AaHHbIX BOMIOKOH peKoMeHAyeTcs npume-
HeHWe MeToAMKN MHOrOMOJ0BOro 3TanOHHOMO BOSIOKHA.

10.3 MeToauka nog6opa KpMBOM Arisi NOBbIEHUA TOYHOCTH (MO BblGOpy)

10.3.1 OOLWMe NnonoxeHus

Mpu OTCYTCTBUM MapPa3UTHbIX rOPOOB HA KPMBOW UMK YPE3MEPHOro LUyMa B 061acTu BEPXHUX 3HAYe-
HWA ONWHBI BONHbI TOYHbIE 3HAYEHMS ASIMHbI BOSHLI OTCEYKM AONYCKaeTca onpeaenute 6e3 noabopa an-
NPOKCUMUPYIOLLEN KPUBOM.

Ecnu ans noBbiLUEHWA TOYHOCTU CHUTAIOT HEOBX0AUMBIM UCMONb30BaHWe nNogbopa annpoKCUMUPYIO-
LLUei KpUBOW, TO AaHHas npoueaypa BkntoyaeT B cebs WwecTb 9TanoB. Ha nepBbix ABYX 3Tanax onpeaensior
obnacrb LPy unu obnactb BEPXHUX 3HAYEHMI AMWHBI BONHbLI. Ha crneaylownx AByx aTanax onpeaenstort
nepexoaHyto o6nacrtb, rae 3atyxaHue LP;; HauMHaeT yBenuumBaTbCa. Ha naTom aTane nony4vator xapakre-
PUCTUKM 3TOW 0BnacTn B COOTBETCTBUM C TEOPETUYECKOW MoAenblo. Ha nocrnegHem artane pacCyuTbIBaKOT
ANUHY BOJTHBI OTCEYKM U3 XapaKTepUCTUYECKUX NapamMmeTpoB.

[aHHbIN aHanU3 NPUMEHSIIOT ANna A U A, , UBMEPEHHBIX NOGLIM U3 METOAOB, NPU UCMOMbL30BAHUK Me-
TOAMKMN 3TAnoHHoro narnba unu METoAMKU 3TaroOHHOro0 MHOrOMOAOBOMO BOMOKHA.

BoipaxkeHue o(h) o603HavaeT A,(A) unu An(A).

10.3.2 3tan 1. OnpegeneHue o6nacTn BePXHUX 3HAYEHUIA ASIMHbI BONHbI
10.3.2.1 Ucnonb3oBaHme METOAUKN STANOHHOIO u3rnba
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[aHHbIn MeTOA ANA ONPeAeneHus HMWKHEro 3HavyeHuss B 00nactu BepxHUX 3HAYEHUI ANUHbI BOMHbI
3aKnyaeTca B onpeaeneHny 3Ha4eHus ANnHbl BOSHbI, NPU KOTOPOM HabniogaeTca MakcumansHoe 3aTyxa-
HMe. Ona 3Ha4YeHUn AnNuHbI BOSHbI, BOMbLUMX 3HAYEHUSA ANWHbI BOMHLI, NPYU KOTOPOM HabnioaaeTcs Makcu-
MarnbHOE 3aTyxaHue, HWXKHUM 3Ha4YeHMEeM B JaHHOW 00nacTu CYUTAIOT 3HAYEHMe ANMHbLI BOSHbI, MPU KOTO-
pom cneayowasa PyHKUMA NpUHUMaeT MUHUMarnsHoe 3HadveHune: a(h) — 8 + 8A , rae A — onvHa BONHbI, MKM.

BepxHee 3HavyeHue B 06MacTn BEpPXHUX 3HAYEHUW OSIMHbI BOMHbI PABHO HUMXXKHEMY 3HAYEHUI0 B obna-
CTU BEPXHUX 3HAYEHWUW ASNUHBLI BOSHbI NAOC 150 HM.

10.3.2.2 Vcnonb3oBaHWe METOAUKM 3TAanNOHHOro MHOrOMOAOBOrO BONOKHA

[aHHbIn MeTOA ANA ONpeAeneHus HWKHEro 3HavyeHus B 06nactu BepXHUX 3HAYEHUW ANUHbLI BONHbI
3aKnoyaeTca B onpeaeneHun 3Ha4yeHust ANnHbl BOSHbI, COOTBETCTBYIOLLENO MaKCUMAaribHOMY HaKMOHY Kpu-
BOW, 3Ha4YE€HUA ANWHbLI BOSHbLI, NPU KOTOPOM pasHuua nepsoro nopsaka [a(A) — w(A + + 10 HM)] npuHumaeT
Haubonbluee 3HayeHue. Ons 3Ha4YeHUn ANUHbI BOMHbI 6OMbLUMX, Y€M 3HAYEHWE ANWHbLI BOSIHbI NPU MaKCH-
ManbHOM HAKMOHE KPUBOWN, HUXXHUM 3HAYEHUEM ANUHbI BOSIHbI B 4AHHOW 06MAacTu CUMTAIOT 3HAYEHWUE ANUHbI
BOJSHbI, NPU KOTOPOM 3aTyxaHue MUHUMAanbHO.

10.3.3 Otan 2. OnpegeneHue KPUBOMN 3aTyXaHUA

Kpusyto 3atyxaHus o(A) B 06nacTu BepxHux 3Ha4€HUI ANUHLI BOMNHbI ONPEAENSIOT B BUAE NUHEWHOTO
ypaBHEHUS

o) = Ay + By, (©)

rae A — AnWHAa BOJSIHbI, MKM;
Ay B, — MegnaHHble 3Ha4YeHus 3atyxaHus, ab.

a) Ucnonb3oBaHue MeTOAUKU ITANIOHHOro U3rnba

MpuHumatot B, paBHeiM 0 1 A, — paBHbBIM MeANaHHLIM 3HAYEHUAM 3aTyxaHus Ans 06nacTu BEpxXHUX
3HaAYeHUn ANUHbI BOSHbIL. 3aTem onpeaensioT pyHkumio a(d) Ans npeacTaBneHusl pasHOCTUM MeXay 3aTyxa-
HWEM U FIMHENHBLIM NPUONMXEeHneM 06NacTn BEPXHUX 3HAYEHNI ANUH BOSH

a(h) =a()) - As - B, @

rae a(h) — dyHKkuua, npeacrasnsiowas cobon pasHOCTb MEXAY 3aTyXaHUEM U JIMHENHBIM NPUGAUXKEHUEM,
AB;
A — AnNvHa BONHbI, MKM;
Aun B,— onpeaeneHsl Ans ypaBHeHus (3).

b) Ucnonb3oBaHne MeTOAUKM 3TANIOHHOIO MHOTOMOAOBOIO BOJNIOKHA

3HaveHus 3aTyxaHus NoAOGUPAalOT C UCMONb30BAHMEM CrieLmanbHOW MeToankn Bo usbexanue adoek-
TOB MOSNOXUTENbHBLIX TOPOOB Ha KPUBOIA:

a) onpeaenaoT A, u By, MeTo40M CUMNIIEKCHON perpeccum Tak, Utobbl Cymma abCOMIOTHLIX 3HAYEHUN
norpeLwHocTn Gbina MUHMMAaNbLHON U YTOObI BCE NOrPeLIHOCTU He Obinu oTpuUaTenbHbIMU;

b) onpeaensoT MeanaHHoe 3HaYeHNe NOrpeLUHOCTeN 1 NPUOaBNAINT €ro K A, .

3ateM onpegensaioT yHkUuo a(h) Ana npeAcTaBneHns pasHOCTU MeXAy 3aTyxaHUeM WU AIMHENHbIM
npubnmwkeHmem o6nacTu BepXHUX 3HAUYEHUI ANWH BOSH, UCMONbL3YS ypaBHEHUE (4).

10.3.4 3tan 3. OnpepeneHue BepxXHEro 3HaYeHUs ANnHbI BOSTHbLI B NepeXoaHon o6nactm

B cooTBeTCTBMM C AaHHLIM METOAOM ANs ONpeAeneHns HWKHEro 3Ha4eHns B 06nacTu BepXHUX 3Ha-
YEHWI ANUHBI BOSHbI HAYMHAKOT C ONpedeneHnsa BEPXHEro 3HavyeHnsa B 00NacTu BEPXHMX 3HAYEHUI ATNUHBI
BOSHbI, C 3Tana 1, BepxHee 3HayYeHue ANMHbI BOSHbI B NepexogHon obnactu paBHo: 10 HM NmOC Makcu-
MarbHOE 3Ha4YeHWe ANUHbI BOMHbI, Npu KoTopoM a(A) > 0,1 ab.

10.3.5 31an 4. OnpeaeneHne HWKHEro 3Ha4YeHUSA ANUHbI BOSIHbI B NEPEXOQHON 06nacTu

CyLiecTBYIOT ABa cnocoba onpeAeneHns HUKHEro 3HaYeHUs ANWHbI BOMHbI B NEPEX0AHON 06nacTu.
Hwxe npuBeaeHo asa npumepa:

a) HauMHas C BEPXHEro 3Ha4YeHus ANuHbl BOMHbI B NepexoAHol obnactu ¢ sTtana 3, onpeaensoTt
ONWHY BOMHbI, NPU KOTOPOKW a(A) MMEeeT NOoKanbHbI MAaKCUMYM U pa3HuLa Mexay 9TUM MakCUMyMOM W cre-
AYIOLWMM NoKanbHbIM MUHUMYMOM (MPpU 60MbLUKMX 3HAaYEeHUAX A) MakCcumarbHa;

b) onpeaensT HanbonbLuee 3HaYeHWe ANVHbI BOMHbI HUXKE BEPXHErO 3HAYEHUs B NepexoaHon obna-
CTU TakK, 4Tobbl a(A) 6bino Gonblue 2 gb u:

- NPUCYTCTBOBAN NOKanbHbIA MakcUMyM And a(h), unu
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- NPUCYTCTBOBAN NOKanbHbIn Makcumym ansa a(A) — a(A + 10 Hm).

10.3.6 3tan 5. OnucaHue nepexoaHoN 06NacTU C NOMOIbLIO TEOPETUYECKOW Moaenu
Mopaenb npeacraensaeT cobon NUHENHYIO perpeccuio npeobpasoBaHus

a(d)
10 ]0 1010 — 1
YN =101 —— — ]| . 5
()] 0910 c £10 P ()
rae  Y(A) — nuHenHasa perpeccusi npeobpa3oBaHus;
a(\) — w3 ypaBHeHua (4);
=
c=101 T 6
0d10 [(100,01 _ 1) : ©®

1, €CNN He yKasaHo apyroe, p= 2.
OcyLLecTBRAIOT NOAroHKy npeobpasoBanus Y(A) k cneayiowein nMHenHon Moaenu ¢ UCNonb30BaHUEM
[JaHHbIX U3 NepexoaHoi obnactu

A+ B A=-Y]\) . @

Ona Toro, ytoObl OrPaHUuYUTL BIIUAHME MONOXUTENbHLIX FOPOOB KPWUBOW, perpeccuto AonyckaeTcs
NPOBECTU NMPU OFPAHUYEHHOM YYETe NOrPeLUHOCTEN TakuMm 06pa3oM, 4YTOObLI OTpULATENbHLIE NOrPELLHOCTY
Ha KPUBOW 3aTyXaHWs He NpeBbILIANM OTPULIATENbHBLIX MOTPELUHOCTEN, NOSMYYEHHbIX NPU ONpeaerneHun xa-
paKkTepucTMK B 00MacTU BEPXHMX 3HAYEHWI ANWHbI BONHLI. [laHHas Metoauka noabopa 3HayeHuii MoXeT
ObITb peanu3oBaHa C MOMOLLBID CUMMAEKCHBIX METOAOB.

3atem npuHumatot E = min[a(A)] ans A B 06nacTu BEPXHUX 3HAYEHUIN ANUHLI BOSTHbI.

Ona nepexoaHon obnacTu onpeaensioT 3HavYeHusa A u By u3 ypaeHeHus (7) Tak, 4toGbl cymma abco-
MIOTHBIX 3HAYEHWIH NOrPeLUHOCTU Gbina MUHUMANbLHOW, U Tak, YTOOLI HE ObINO NOrpeLIHOCTH MeHee —v(M), rae
v(A) nonyyatot u3 w(A) u z(A) n onpeaensioT cneayowmmM obpasom

A —E
wy =10 e ®)

2(\) = 10 log+o [—% logg (%)] ©)

rae v(A), w(h) n z(A) npeacraBnsioT coboi NPOMEXKYTOUHbIE pacyeThbl, MCMONb3yEMbIE ANA YNPOLLEHUS Bbl-
paxeHus.
Torga
vih) = Y(A) - z(N). (10)

10.3.7 31an 6. PacyeT ANUHbLI BOJTHbI OTCEYKM A,

OueHMBaIOT HAKIMOH KPUBOM B NEPEXOAHON 06nacTu U paccUUTLIBAIOT ANMHY BOJIHbI OTCEYKM.

Ecnu B; Gonblue, 4em Manoe oTpuuartesisHoe 3HadeHwe (Hanpumep, ot —1 40 —0,1), TO yMeHbLIAOT
BEPXHEe 3Ha4YeHWe ANKHbI BOMHbI B NepexodHon obnactu Ha 10 HM U NOBTOPAIOT 3Tan 5. B npoTusHOM cny-
Yyae pacCcuMTbIBaIOT A; Cneayoumm obpasom:

=T (1

rae  Ac — BOMOKOHHAsA ANUHA BOJHbI OTCEYKM, MKM;
At 1 B — 13 ypaBHeHus (7).

MpumedaHune — KabenbHylo ANUHY BOMHbI OTCEYKN Age PACCHUTLIBAIOT TeM e 06pasoM, UTO U BOMOKOH-
HY'0 ASTMHY BOMHbI OTCEYKN A; B COOTBETCTBUM C BbllLeyKasdaHHLIM 3TanoM 6. 3aMeHsIHT Ac Ha Acc B ypaBHeHuun (11).
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11 PesynbTartbl
11.1 Nudopmauus, nonyvyaemasi no KaXgomMy U3MepeHuro

Mo kaXxxaoMy M3MEPEHUIO A0SKHA ObITh NpeacTaBneHa cneayroLllas uHdopMaums:
- paTta npoBefeHWss U HAUMEHOBaHWUE U3MEPEHUS;

- 0603HayeHune obpasua;

- pe3ynbTaThl U3MEPEHHUS.

11.2 Undpopmauusa, npegoctaBnsiemas no Tpe60BaHUIO

Mo TpeGoBaHuio AomkHa ObITb NpeAoCTaBNeEHa crneayoLlast MHhopMauus:

- METOJ, UCNOMb3yEMbIi NPU M3MEPEHUN KabernbHON ANWHbI BOSHbI OTCEYKU: A unu B;

- AnuHa obpasua;

- Ucnonb3yeMas 3TanoHHas METOAMKA (3TanOHHOro U3rnba unu 3TarOHHOFO MHOTOMOZOBOIO BOMOK-
Ha);

- TN MCNOMNb3yemMOro MHOTOMOZOBOrO BOMOKHA (NMPU UCNONb3OBAHUM METOAWUKMU ITANOHHOIO MHOrO-
MO/10BOr0 BOSIOKHA);

- ONMUCaHue MCMONb3YEMbIX KMIOYEBbIX 35IEMEHTOB 000PYA0BAHUA: UCTOUHUKA CBETA, ONMTUKN BO3DYX-
ZeHus, hunbTpa 060M0YEYHBIX MOA, MEXAHU3MOB NOAAEPXKKM 06pa3La u ONTUKN AETEKTUPOBAHUS;

- onucaHWe MOHOXpOMAaTopa (AManasoH CNEKTPasibHOro CKaHUPOBAHUA, LUMPUHA CNEKTPa U npupatle-
HUS);

- ONUCaHne MeTOoANK AETEKTUPOBAHUA U PErNCTPAaLMKU CUrHana;

- onncaHue Ucnonb3yemomn KoHduUrypaumum ucnbiTyemoro obpasua;

- TUNOBOW rpaduk cnekTpanbHon Kpueon Au(A) unu An(A);

- AaHHbIe NocneaHeln KanubpoBKM N3MEPUTENBHOTO 060PYAOBaHUSA.

12 NHncpopmanus B nogpo6Hom cneundpukaumm Ha BONOKHO/Kabenb

B noapoGHoi cneyundukaumm Ha BONOKHO/kabenb AOMKHA COAEMKATLCA cneaylowasn MHpopmaLma:
- TUM BONOKHA unu kabens, Ha KOTOPOM NPOBOAAT M3MEPEHNUS;

- KpUTEPUM NPUEMKM MU OTEPaKOBKM;

- UHbOpMaL s, NPEACTaBNAEMAs B OTHETE;

- ntoBble OTKIIOHEHNUS OT UCMONb3YEMOW METOANKN NPOBEAEHUSA U3MEPEHUI.
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MpunoxeHune A
(obazarenbHoe)

Tpe6oBaHua oTHocAwMecH kK metoay A. KabenbHaa AnuHa BOSIHbI OTCEYKU Acc (MPUM MCNONb30BAHUU
BOSIOKHA, Hé BCTPOEHHOr0 B kabenb)

A.1 Anuna o6pasua
Mcnonb3aytoT onTudeckoe BONOKHO obLwe AnNnHon 22 M.

A.2 MeTtoauka — nonoxeHue ob6pasua Ha onpaBke

Kak nokaszaHO Ha pucyHke 1, cpefuHHYIo YacTb obpa3la BONOKHa ANUHOW 20 M cBOpa4uBaloT ¢ MUHUMANbHLIM
paguycom BuTka 140 MM C Lenbio UMUTUPOBaTL NOBefleHWe BONOKHa B cocTaBe kabensa. [ins umutauumn Bo3feicTeuns
YCTPOICTB ANA pa3pesaHnsl ONTUYECKUX BOSIOKOH Ha KaXAOM KOHLe BOMOKHa AnNuHOW 1 M Kaxabih obpasyloT neTnto
AnameTpoM 80 MM. [NocKkonbKy Acc YKa3sbiBaloT Kak MakcuMarbHOe 3HaYeHue, faHHan koHdurypauus nossonset obecne-
4YUTb cooTBETCTBUE TpeboBaHUIo, TaK Kak nobble Apyrne BO3AeNCTBUA Ha BOSTIOKHO NpU ero BcTpamBaHuu B kabenb, npo-

Knagke u sKkcnnyaTauun kabens MoryT TONMbKO NMPUBOAUTL K YMEHBLUEHUIO B JanbHelleM 3HaueHus kaGenbHON AnuHbI
BOJTHBI OTCEYKM.
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MpunoxeHue B
(obsa3aTenbHoe)

Tpe6oBaHus, oTHocAWMeca k metoay B. KabenbHas anvHa BonHbl 0TCeYKU A (NpM ucnonbsosa-
HUM BONOKHA, NOMELEeHHOro B Kabenb)

B.1 AnunHa o6pa3sua

Mcnonb3ytoT onTudeckuit kabenb obLyeil ANUHOK 22 M, C KaXA0ro KOHLA KOTOPOro Ha AnuHe 1 M BOMOKHO U3Brie-
YyeHo us kabens.

B.2 MeTtoauka — nonoxeHue obpasua Ha onpaske

M3 o6pasuya u3BnekaloT BOMIOKHO Ha AnvHe 1 M ¢ KaxAoro koHua kabens n pasmewalor obpasel Kak yka3aHo Ha
pucyHke 2. CpeaHuii yyacTok kabensi B 06ornouke AnuHoi 20 M foskeH BbiTb B OCHOBHOM pacnpsiMiieH, 4Tobbl pasme-
WeHWe kabens He okasbiBaro 3HauMTenbHOro addekTa Ha pesynbTaThl NOCNEAYIOWEro UaMepeHus. [ns uMutauum
BO3/1€iCTBMA YCTPOINCTB ANS pa3pesaHnst ONTUYECKUX BOSTOKOH Ha KaX oM U3 ABYX KOHLIOB BOSIOKHa, U3BJIeYE€HHOro U3
kabens, anuHoit 1 M obpasytoT netnio AnaMmeTpom 80 MM unu aBe neTnu AvameTpom 80 MM Ha OAHOM KOHL|E BOMOKHa,
M3BreYeHHoOro n3 kabens.
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Mpunoxexnune C
(o6sa3arenbHoe)

Tpe6oBaHus, oTHocAWMecA K meToay C. BonokoHHas AnNnHa BOSMHbI OTCEYKN A

C.1 AnuHa obpa3ua
Mcnonb3ytoT onTudeckoe BonokHo obLeit gnuHoi (2 £ 0,2) m.
C.2 MeToauKa — nonoxeHue o6pasua Ha onpaske

O6pasey usrnbatot B hopme cnabo orpaHUHEHHON NeTnu, NpeacTaBnatoLeid co6oit ognH NOMHLIA BUTOK B chop-
Me kpyra paguycom 140 Mm. B apyrom cnyvae netns, obpasyemasi Ha BOMIOKHE, MOXET COCTOATL U3 ABYX apok (kaxaas
180°) paguycom 140 MM, coeiMHAEMbIX NPAMBIMU OTpe3KaMn BONOKHA. [laHHan KoHdUrypauua nokasaHa Ha pucyHke 3,
rAe HUXHSS MONyKpyrnas onpaska cnocobHa nepemMelaTbes AN HaTSXEeHUs NPOBUCAIOWEro BOSOKHA; MpU 3TOM He
TpebyeTca nepeMeLlieHns OMTUKA UM 3HAYMTENBHOMO HaTSAXXEHUNA ocTanbHOW YacTu obpasya BONokHa.

OcTanbHas YacTb BOSIOKHa, No 6onbluelt 4acTu, He AomxHa ObiTb NogBeprHyTa BHELWHWM Harpyskam. [onycka-
toTcs M3rubbl Gonbluero paguyca, Ho OHU He AOMXHLI OKa3biBaTb 3HAYUTENBLHOMO BIIUSIHUS Ha pe3ynbTaT U3MepeHHUil.
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Mpunoxenue AA
(cnpaBo4Hoe)

CBe,EI,EH Ul 0 COOTBETCTBUU CCbUTOYHbIX ME€XAOYHAPOAHbIX CTAHAAPTOB HaUUOHaJNIbHbIM CTaHOApPTaAM
Poccuitickon ®epepauumn

Ta6bnuuya JA1

O6o3Ha4YeHne CCbIMOYHOTO  MexX- CteneHb O6o3Ha4eHne N HauMeHoBaHWe COOTBETCTBYIOLLEro
AyHapoAHoro ctaHaapTa COOTBETCTBUS HaLuoHanbHoro ctaHaapTa
M3K 60793-1-1 — *
M3K 60793-1-40 IDT FOCT P M3K 60793-1-40-2012 «BonokHa ontu-

yeckue. Yactb 1-40. MeToabl n3sMepeHuit 1 npose-
JeHne ucnblTaHuii. 3aTtyxaHne»

* COOTBETCTBYIOLMII HaLMOHamNbHbIA cTaHgapT oTcyTcTByeT. [o ero yTBepXAEeHWs peKOMEHAYeTCs WUCMofb3oBaTh
nepeBof Ha PYCCKU A3bIK [aHHOrO MEXAYyHapo4HOro ctaHaapTa. llepeBof AaHHOTrO MeXAYHapoAHOro cTaHhapTa

Haxogutcs B OAO « BHUNKI ».

Il pnmMedHaHune — B HaCTOHLLleVI Ta6nmqe ncnonb3oBaHoO cnepykouiee ycrioBHoe 0003Ha4YeHne CTemneHn cooT-

BETCTBUA CTaHOapTOB!

- IDT — nageHTuYHble cTaHgapThbl.
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Buonuorpadgusna

[1] M3K 60793-2-10 BonokHa onTudeckue. Yacte 2-10. TexHudeckne ycrioBus Ha usgenue. [pynnoBble TexHUYecKkne
YCIOBUSA Ha MHOrOMOZ0BbI€ BOMOKHa KaTeropun A1
(IEC 60793-2-10) (Optical fibres — Part 2-10: Product specifications— Sectional specification for
category A1 multimode fibres)

[2] MOK 60793-2-50 BornokHa onTuyeckme. YacTe 2-50. TexHWYeckue ycroBus Ha magenue. [pynnoBble TexXHUYeckne
YCIoBUA Ha 04HOMOJOBLIE BOSIOKHA knacca B
(IEC 60793-2-50)  (Optical fibres — Part 2-50: Product specifications — Sectional specification
for class B single -mode fibres)

[3] MOK 60793-2-60 BonokHa onTuyeckune. YacTb 2-60. TexHU4Yeckne ycrnosuma Ha usgenue. pynnosble TeXHUYecKne
YCIOBUA Ha 0OAHOMOZAOBLIE BOMOKHA Knacca C A BHYTPEHHUX MEXCOeANHEHWIA
(IEC 60793-2-60) (Optical fibres — Part 2-60: Product specification — Sectional specification for
category C single -mode intraconnection fibres)
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