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HAUMOHANbHB W CTAHAOAPT POCCUMNCKOWM GEJEPALUMN

BO/TOKHA ONTUYECKNE

YacTb 1-47
MeToAbl U3MEpPEHU U NPOBEAEHMNE UCTbITAHWIA.
MoTepu, Bbi3BaHHbIe Makponsrnbamm

Optical fibres. Part 1-47. Measurement methods and test procedures.
Macrobending loss

Jata BBefeHns — 2016—01—01

1 O6nacTb NpMMeHeHus

HacTosiwmii cTtaHgapT ycTaHaBnuBaeT efuHble TpeboBaHWA AN U3MEPEeHUs NoTepb, BbI3BAHHbIX
Makpousrnéamu, Ans O4HOMOAOBbLIX BOJIOKOH (knacca B) npu 1550 HM unu 1625 HM. ANS MHOTOMOAOBbIX
BOJIOKOH kateropum Al npu 850 HM vnm 1300 HM U 415 MHOTOMOZOBbIX BO/TOKOH Kateropuii A3 n A4 npu 650
HM, 850 HM wnam 1300 HM, Takum 06pasoM, COAENCTBYS OLEHKE MPUrOAHOCTU BOJIOKOH W Kabenei ans
UCMONb30BaHNA UX B KOMMEPYECKUX Liensx.

B HacToAwem cTaHgapTe ykasaHbl fABa MeETOoAa W3MEepEeHUs 4yBCTBUTE/IbHOCTU BOJIOKHA K
Makpousrnbam.

Ona nsmepeHnsa KkabenbHOW ANNHLI BOMTHbI OTCEYKM ACC NPUMEHAIOT Ba MeToAa:

* MeTof A — HamarTbiBaHWe BOJIOKHA, OTHOCAWMIACA K OAHOMOAOBbLIM BONOKHaM knacca B wu
MHOroOMOZ,0BbIM BOJIOKHaM KaTteropumn Al;

- MeTof B — u3rnbbl B 4eTBEPTb OKPYXHOCTU, OTHOCALMUIACA K MHOTOMOZOBbLIM BO/IOKHAM KaTeropuii
A3 1 A4.

[nsa o06omnx aTUX MeTof0B ONTUYECKYID MOLLHOCTb U3MEPSOT C UCMO/Ib30BaHWEM METOAWKN KOHTPO.SA
MOLLHOCTU UK METOAMKM 06pbIBa.

MonaratoT, 4YTO M3MEPEHUs, NPOBOAMMbIE B COOTBETCTBUM C MeTodamMu A U B Ha OQHOM U TOM Xe
BOJIOKHE MPUBOJAT K pas3HbiM pesyfnbTatam. 3TO NPOUCXOAUT MOTOMY, YTO OCHOBHOE pasjimuve Mexpy
ABYMA MeTofaMu 3ak/iovaeTcs B pacrnosioXeHnn UCMbITyeMOro BOJIOKHA, BKIOYas paguyc usrmba BosIOKHA
MW KO/MMYeCTBO BOJIOKHA, MNofsepraeMoro u3rnby. [IpuyYnHOV [AaHHOro pasnuuna SBASEeTCA TO. 4To
MHOTOMOOBbIE BOJIOKHA KaTeropuii A3 u A4 npepgnonaraetcss pasMewaTb B KOPOTKMX ANUHAX C
OTHOCUTE/IbHO He3HauyuTesIbHbIM KO/IMYECTBOM W3rMb60B MO CpPaBHEHWO C OAHOMOJOBLIMW BOSIOKHAMWU U
MHOroMO/Zl0BbIMU BOJIOKHaMu kaTeropum Al.

B nocnepytouem TekcTe «pafuyC KpVBWU3HbI» ONpPefensioT Kak pagnyc COOTBETCTBYHOLLEN onopbl
Kpyrnoi chopmbl (Hanpumep onpaBka WAM HaNpaBAAlOLWAs kaHaBka Ha MJ0CKON NMOBEPXHOCTM), HA KOTOPOWA
BOJIOKHO MOXET nogseprarbcsi Usruoy.

HacTtosawwii cTaHgapT cnegyeT untatb COBMecTHO ¢ M3K 60793-1-1.

2 HopmaTuBHble CCbINIKK
B HacToflem cTaHgapTe WCNosib30BaHbl HOPMATUBHbIE CCbIIKM Ha crnepyooliune MexayHapogHble

CTaHAapThl (AN HeAaTUPOBaHHOW CCbINKM cnegyeT WCNo/b3oBaTb MOCNefHee U3fjaHue YyKasaHHOro
cTaHgapTa, BK/Yas BCe NOCieaylolne n3MeHeHus):

M3paHne ohuumnansHoe
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M3K 60793-1-1 BonokHa ontuyeckue. Yactb 1-1. MeToabl U3MEPEHUIA W MPOBEAEHME WCMbITAHWNA.
O6wume nonoxeHns u pykosoactso (IEC 60793-1-1, Optical fibres — Part 1-1: Measurement methods and
test procedures — General and guidance}

M3K 60793-1-40 BonokHa onTtuueckune. Yactb 1-40. MeTogpl M3MeEpPeHW A M MOPSLOK MpoBeAeHUs
ucnbiTaHuii. 3aTyxaHne BosiokHa (IEC 60793-1-40, Optical fibres — Part 1-40: Measurement methods and
test procedures — Attenuation)

M3K 60793-1-46 BonokHa onTuueckune. Yactb 1-46. MeTogpl M3MEpPeHWA M MOPSALOK MpoBeAeHUs
UCMbITaHUA. KOHTPONb M3MeHeHUs ko3ddpuumeHTa ontuyeckoro nponyckaHusa (IEC 60793-1-46. Optical
fiores — Part 1-46: Measurement methods and test procedures — Monitoring of changes in optical
transmittance)

M3K 61280-4-1 MeTOAUKM WUCMbITAHWI MNOACACTEM BOJIOKOHHO-OMTUYECKOW cBA3W. YacTb 4-1.
KabenbHbIli y4acTOK M KaHanbl CBA3W. VI3MepeHue 3aTyxaHuWs Ha MHOrOMOOBOM BOJIOKOHHO-ONTUYECKOM
kabenbHoM yuyacTke (IEC 61280-4-1, Fibre-optic communication subsystem test procedures — Part 4-1:
Cable plant and links — Multimode fibre-optic cable plant attenuation measurement)

3 O6pasel

3.1 AnuHa o6pasya

3.1.1 Metog A — HamaTbiBaHne BOJIOKHA

O6paseL, Jo/MKEH NpeAcTaBNsATb CO60 OTPE30K BOJIOKHA WM3BECTHOW A/IMHbI, KaK yKasaHO B YacTHbIX
TEXHUYECKMX YCoBusAX. B uyacTHocT, AnvMHa obpasua, Ha KOTOPOM MNPOBOAAT MCMbITAHWE Ha NOTEp0 B
BOJIOKHE, OnpeaensieTcs 0COOGEHHOCTSIMU U3MEepPUTENbHOM YCTaHOBKU, TO €CTb pagnycoM KpuBU3HbI (H) 1
yncnom obopoTos (/10 AnvHa ntboro cnegytowero oTpeska BOMOKHA He BAUSET Ha pe3yibTaTbl U3MepeHuit
npu yCnoBuW, 4TO OTHOLIEHWE curHanywym (S7V) AaBnseTcs onTuMasibHbIM.

3.1.2 MeToa B — W3rubbl B 4eTBEPTHL Kpyra

[OnvHy obpasua onpefenstoT B COOTBETCTBUM C 5.2.

3.2 TopueBasi NOBEpPXHOCTb 06pasua

MoAroTaBnMBAKT M/IOCKYI0 TOPLEBYID NMOBEPXHOCTb, NEPNEHAVKYISIPHYI0 OCU BOMOKHA, HA BXOLHOM U
BbIXOAHOM KOHLIaX KaXZOoro McnbITyemoro o6pasua.

4 O6opypoBaHue

4.1 MeTton A — HamaTtbiBaHne BOJIOKHA

WcnbiTaTenbHoe obopyfoBaHWe COCTOUT M3 MHCTPyMeHTa (Hanpumep, onpaBka Wan HanpasnsioLlas
KaHaBKa Ha M/I0CKOl MOBEPXHOCTU), CNOCOBHOr0 yaepXnBaTb 0b6pasel, BO/IOKHA, M30THYThI C paguycoM, Kak
yKkasaHo B TexHuyeckux ycnosusax (Hanpumep. 30 MM An8 OLHOMOAOBbLIX BOMIOKOH U 37,5 MM pans
MHOrOMO/ZOBbIX BOJIOKOH), W WHCTPYMEHTa A/1 U3MEepeHUs noTepb B BOJIOKHe. OnpeAensaoT notepu npu
Makpousrmbax AN A/IMHbI BOJHbI, KaK yKasaHo B TEXHUYECKUX ycnoBusax (Hanpumep. 850 unn 1300 HM Ans
MHOrOMO/J0BbIX BOMOKOH. 1550 wnn 1625 HM AN OAHOMOZOBBLIX BOJIOKOH), WUCMO/b3YyA METO[ KOHTPONS
nepepasaemoii mowHoctn (MOK 60793-1-46. metog A) unu metod obpbiBa (M3K 60793-1-40. meTtog A) u
obecneyvBas COOTBETCTBYIOLLMNE YC/IOBUSA BO3OYXAEHNA A1 KOHKPETHOro Tuna BOJIOKHA.

4.2 MeTtof, B — N3rnbbl B UeTBepTb Kpyra

McnbiTaTensHoe o6opygoBaHWe COCTOUT M3 OAHOW Wnn 6onee naacTviH, Kaxaas U3 KOTOpbIX umeeT
OfHY Unn 6onee «HanpasfALWMX KAHABOK» U UHCTPYMEHTAa /18 U3MepeHus noTepb B BO/IOKHe. Bo Bpems
UCNbITaHUS NNACTUHbI AO/IKHbI pacnosiaraTtbCAa Apyr Haj ApYrom, He KacasCb WUCMbITYyeMOro BOJIOKHa B
HWKHEl 1 BepxHell njacTUHax: Takol KOHTAaKT noBAMSIeT Ha pesynbTaTbl M3MepeHuid. Kaxpas
HanpaBsnsLLas KaHaBKa [o/HKHA MMeTb CerMeHT B YeTBepTb kpyra (To ecTb 90°). Kak Noka3aHO Ha PUCYHKe
1. Paguyc m3rmba r, To ecTb paguyc CermMeHTa B 4YeTBEpPTb Kpyra, AO/HKEH OblTb yKa3aH B YacCTHbIX
TeXHU4Yecknx ycnosusx. LUnpuHa kaxgoin HanpasnswlLeli kaHaBkn AO/DKHA 6bITb He MeHee yeM Ha 0.4 Mm
60nblUe AnameTpa BOSIOKHA.

OnpegensoT notepu Npu Makpousrnbax AN KOHKPETHOTO 3HAaYeHWs ANVHbI BOJHbI, KakK yka3aHo B
TexHuyeckux ycnosusax (Hanpumep. 650.850 nam 1300 HM), NCMOMAb3YyS METOL KOHTPOAA nepejaBaemoi
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mowHocTn {M3K 60793-1-46. metog A) wam metog obpbiBa {M3K 60793-1-40, meTtog A) n obecneumsas
COOTBETCTBYIOLLME YC/IOBUSA BO30YXAEHUSA 47151 KOHKPETHOIO TUMNA BOJIOKHA.

tt

PucyHok 1 - HanpaBnsiowas kaHaBka B niacTuHe ¢ U3rmbomM B 4eTBepTb kpyra
5 lMNpoBegeHne ncnbiTaHuA

5.1 Metog A — HamartbiBaHMe BO/IOKHA

5.1.1 O6wme nonoxeHuns

BonokHo HamatbiBalOT 6€3 HaTSXKEeHUS Ha WHCTPYMEHT, u3beras u4pe3MepHOro nepekpyyrBaHus
BOMIOKHA. WHdhopmaumsa o uncne o60poToB, paanyce KPpUBU3HbI U AJIMHE BOJIHbI, MPU KOTOPOI n3MepsitoT
noTepu B BOJIOKHE, COAEPXUTCH B cneayowmx naparpadax.

Tak Kak AeliCTBUTE/NbHbIA pagnyC KpVBWU3HbI ABISETCS KpaliHe BaXKHOW BENNYUHON, TO AonyckaeTcs
OTK/IOHeHMe B npegenax + 0,1 MM (gns 3Ha4YeHuUi paguyca He 6onee 15 mM) unm ot + 0.5 go + 1.0 mm (gns
60MblUMX 3HAYEHWIn paguyca): ANS AOCTVXKEHUS BbICOKOW TOYHOCTU MW3MEPEHWI ANA MasblX paguycoB
nsrnba TpebyTca MeHbLUME 3HAYEHUS JONYCKAEMOTr0 OTK/IOHEHWS.

Kak gnsi oAHOMOAOBbLIX, Tak U A1 MHOrOMOAOBbIX BOJIOKOH ABa 3HAYEHUS ONTUYECKOW MOLLHOCTH
MOTyT 6bITb U3MEPEHbI C UCMO/Ib30BaHUEM:

- MeTofa KOHTPO/ISS MOLLHOCTM, MPU MOMOLLY KOTOPOro M3MEepPSIoT YBENMYEHNE 3aTyXaHus B BOJIOKHE
BCNeACTBME N3MEHEHUS NONOXEHNS BOJIOKHA U3 NPSMOro B M30rHYTOE, UAu

- mMeTofa o6pbiBa, Npu MOMOLLM KOTOPOro M3MepsitoT obliee 3aTyxaHue B BOJIOKHE B W30THYTOM
nonoxeHnn. [Ons onpegeneHvs 3aTtyxaHus, BHOCUMOIO BCMeACTBME Makpousrnbos, AaHHOe 3HayeHue
[O/MKHO 6bITb CKOPPEKTUPOBAHO C Y4eTOM COOCTBEHHOrO 3aTyxaHus BOJIOKHA.

[nvHa BONOKHA 3a npefgenamy OMNpaBKM W 3Ta/loOHHas O/IMHA OTPe3aHHOro y4vyacTka BOJIOKHAa He
[O/MKHbI CcoAepXaTb U3rMb0oB, KOTOPbIE MOTYT BHOCUTb 3HAUYNTE/IbHblE N3MEHEHUS B pe3ynbTaT U3MepeHus.
PekomeHayeTcs HakonneHue M3bbITOYHOrO BOSIOKHA Ha paanyce nsrnba He meHee 140 Mm.

Takke BO3MOXHa MepeMoTKa BOJIOKHA C OnpaBky 60/bLIOr0 pajuyca (BHOCALER He3HauyuTeNbHble
noTepu BCMeACTBME Makpov3rmboB) Ha onpaBky Tpebyemoro paguyca. B atom cnyyae notepu BcneacTBue
MaKpoM3rMboB MOXHO OnpefesiTb HEenocpeACTBEHHO, UCNONb3ys MeTod MOHUTOpUHra MolHoctu (6e3
nonpasky Ha COGCTBEHHOE 3aTyxaHWe BOJIOKHA).

CnepgyeT n3beratb CKpyuMBaHMs M06bIX YacTeil BO/IOKHA BO BPeEMS M3MEPEeHWi, T. K. 3TO BAMSET Ha
pesynbTaT U3MepeHuii.
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5.1.2 OaHOMO[AOBbIEe BOJIOKHA

PasHble cdiepbl NPUMEHEHUS ONTUYECKMX BOJIOKOH MOTYT NOTpe6oBaTb pasHbIX YCNOBWI NPOKNaAKU:
pasHble TUMbl BO/IOKOH Oblv pa3paboTaHbl 415 JOCTVXKEHUA ONTUMasbHbIX XapakTepucTuk npu usrnbe ans
KaXgoro ycnoBus Npokiagku.

[lBe TunNoBble CXeMbl PacnofiOXeHUs BOMIOKHA paccMaTpuBaloTCA A8 pasHbiX (BO3MOXHO) TWMoB
BOJIOKOH, /18 KOTOPbIX pasHble M3MepuTesibHble YCTaHOBKM AO/DKHbI WMCMONb30BaTbCA NpU onpegeneHun
XapakTepuCTUK 3TUX BOSTOKOH.

a) MarucTpanbHble ceTu: BAaNWM OT ropofoB CBO60OJHOe MPOCTPaHCTBO OObIYHO HETPYAHO HaNTu, n
M3rnbbl  BOMIOKOH MOryT 6biTb  OrpaHWyeHbl OTHOCMTENbHO GonblMMmMKM  paguycamu.  BonokHa,
npefHasHayeHHble A8 [OaHHOTO MNPMMEHEHWs, WCMbITbIBAKT B MOXOXWX YCNOBUSAX, TO €CTb C
ncnonb3oBaHNeM 06pasLoB, HamMmaTbiBaeMbIX BOKPYr ONpaBOK OTHOCUTE/NIbHO 60/bLIOr0 pajuyca, Hanpumep
25-30 mm.

Ha fgaHHyl vM3MepuTesnbHY YCTaHOBKY r/1aBHbIM 06pa3oM BO3AelCTBYHOT ownbku, onpegensiembie
HU3KUM OTHOweHneM SiN K HexenaTefbHbIM HaTSXKEHWEM, CKPyYMBAHMEM WM Ha/MYMeM neTeNb Ha
OTHOCUTENbHO A/IMHHOM OTpEe3Ke BOJIOKHA, MCMO/b3YeMOro npu NpoBeAeHnn U3MepeHuii.

b) CeTn pocTyna: ycnoBusi akcniyatauuy TpebyklT HauMeHbluee BO3MOXHOe 3HauveHue paguyca
u3rmba B COOTBETCTBMM C OXUAAEMbIM CPOKOM CAYXObl W AONYCTUMbIMKM noTepamn. BonokHa,
npefHasHayeHHble AN AAaHHOTO MNPUMEHEHWUS, WCNbITHIBAIOT B MOXOXWX YCMOBUSIX, TO €CTb 06pasybl
n3rnbaroT ¢ MasbiMn paguycamu, Hanpumep B gnanasoHe 7.5-15 MM (cM. npunoxeHue A).

Ha pesynbTaTtbl M3MEpeHUs MOTyT BAWATb Pas/iMyHble UCTOYHWKW, OAWH W3 KOTOPbIX — OTPAXEHUS.
Hanpumep, oTpaxeHune cBeTa OT rpaHuubl MOKPbITUE/BO3AYX WAW MNOKPbITUE/CTEKNO. OT OKPYXatoLnxX
noBepxHocTell (BK/IOUYasi NOBEPXHOCTb OMPaBKW, €C/IM OHA UCMO/b3yeTCcs) Uan OT coeanHuTeNe.

VcnbiTaHMe MOXHO MNpPOBOAMTL Ha o6pasuax, coBepluias MonHbIA (360°) 060poT (060pPOTHI) BHE
NMOMELLLEHNA WM BOKPYr COOTBETCTBYOLLEli onopbl (ONpaBku) WAWM COBepluas 3KBMBA/EHTHOE 4ucno
HenosiHbIX 060poTOB, Hanpumep, K-060poThl (180€) nam yeTBepTM 060pOoTOB (90°) BHE MOMELLEHMS WK
BOKpPYr COOTBETCTBYHIOLMX onop. [AnuHa wucnbiTyemoro o6pasua pasHWTCA B 3aBUCKMOCTWM OT TOro,
HamaTbiBalOT /11 BOJSIOKHO BOKPYr OMNpaBKy MOMHbIMW WAW HenosHbiMM obopoTamu. Hanpumep, anvHa
MoJsIHOro 060poTa paBHa YABOEHHOWN A/IMHE U-060poTa WM B 4YeTbipe pasa MpeBbllaeT ANIMHY YeTBEepTU
obopoTa. B panbHelilleM TepMUH «BUTOK» OTHOCUTCS K NOHOMYylo60poTy. OAMH BUTOK MOXET Takke
COCTOATb, Hanpumep, u3 [ABYX MNocnegoBaTefibHblX (/-060pOTOB ' WAM  YeTbipex nocnefoBaTesbHbIX
yeTBepTei o60poTa. ITO HYXKHO yunTbiBaTb NPV HOPMUPOBAHMMN pe3ynbTaTtoB K AnvHe unu obpasuy (umcno
BUTKOB).

Cnepyiole pekoMeHgauun MPUMEHSIIOT K YCMI0BUAM NPOBeAEHWA WUCMbITaHUA B 060MX cryvasx
(BblWeykasaHHble NyHKTbI &) U b)):

Yucno obopoTos

Yucno o60poTOB AO/MKHO COOTBETCTBOBATb 3HAYEHMSAM, YKas3aHHbIM B TEXHMYECKUX YCNOBMAX Ha
usgenve.

[na oaHOMOAOBBLIX BOJIOKOH 3aTyxaHuWe BO3pacTaeT Mo SIMHENHOMY 3aKOHy C YBEe/UYeHMeM uucna
BUTKOB.

[na Kaxgoro paguyca 4ymcao o60poToB BbIGMpaT TakuM 06pasom, YToObI:

* BBOAMMblE MOTEPU 3HAUYUTENIbHO MPEBLILAIN NOPOr 0GHAPYXEHUSI UCMbITATeNbHOW YCTaHOBKW; Npu
HeobXoAUMOCTH, Hanpumep, A1A BOMOKOH C NOTepsAMU BCAeACTBUE MasibiX W3rM60B MCMbITAHUS MOXHO
npoBOAMTL Npu 6ONbLIEM yucne 060pOTOB, Yem TpebyeTcs B TEXHWYECKMX YCNOBUSX — 3aTeM MpoBOAAT
NMHeliHoe HOPMMPOBaHWE K YCTAHOB/IEHHOMY UWC/Y BUTKOB;

* BBOAVMbIe MOTEPU 3HAUUTESIbHO HWXE HayanbHOro YpPOBHA HeNUHeRHoW o06nacTu ucnbiTaTebHo
YyCTaHOBKW: ANA pagunycoB m3rnba B gnana3oHe 5-10 MM 3TO MOXeT nogpasymeBaTb, YTO AO/HKHO ObITb
1Cnosib30BaHoO He 6onee 5-10 060pOTOB.

Paaunyc nsrnba

3HaveHne paguyca u3rmba [O/HKHO COOTBETCTBOBATb 3HAYEHWAM, YKa3aHHbIM B TEXHUYECKMX
YCNOBUAX Ha uU3genue2).

Ecnn umeeT mMecTo Ype3mepHOe CMelleHre Mexay creaylowmmm Apyr 3a Apyrom (/-obopoTtamn BOMOKHA, TO
AnvHa o6pas3uya HamaTbiBaeMoro [AByms (/-obopoTamMu MOXeT 6biTb MeHblue ofHOoro BuTka. [lpegnaraetcs
MaKCMMaslbHOE CMeLleHne Mexay cocegHumu (/-o6opotamu B 0.5 M.
MoTepw, Bbi3BaHHble W3rMb6aMu, Ha OAHOMOJOBOM BOJIOKHE YBE/IMYMBAKOTCA 3IKCMOHEHLMAbHO Npu
YBENIMYEHNN 3HAYEHWS A/THBI BOJTHBI U NMPW YMEHbLUEHWN paguyca (CM. npunoxeHue A).

4
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[OnvHa BONHbI

3HayeHusa A/1MHbl BOSIHbI NMPY U3MEPEHUU AO0/MKHLI HaxXoAuUTbCA B guana3oHe 1550-1625 HM cornacHo
COOTBETCTBYIOLNM TEXHUYECKUM YCNOBUSAM Ha U3[EefINe: HYXHO Yy4duTbliBaTb, YTO MOTEPU, Bbl3BaHHbIE
n3rmbamm, yBennunmBaroTCs 3KCMNOHEHLMANbHO NPU YBENNYEHUN 3HAYEHNS A/TMHbI BOJHbI.

MpumeuvuaHune — OHOPOAHOCTb MOTEPb, BbI3BAHHbLIX W3rMbamn, B pasHbIX Yr/I0BbIX MOMOXEHUAX B
nonepevyHom ce4vyeHun BOJIOKHa HeOﬁXO,qVIMO npoBepATb nyTemMm nposeneHns MCMbITAHWA BO  MHOTUX YrnoBbIX
MOMOXEHNAX UMW MPOBEPATL OAHOPOAHOCTb AENCTBUTENBHOTO NMPOUSA NokasaTens NpesioMneHuns, onpegensiowero
BeAylne XapakTepucTrKN UCTbITyEMOr0 N30rHYTOrO BOMIOKHA.

5.1.3 MHoromofoBble BONOKHa KaTteropum Al

MoTepn, Bbi3BaHHbIe Makpousrnbamu B MHOrOMOJOBbIX BOJIOKHax Kateropum Al. n3MeHATCA B
3aBNCMMOCTM OT paguyca n3rnba 1 umcna o60poTOB BOSIOKHA BOKPYr OMPaBKWU, HO B 3HAYWUTE/IbHON Mepe He
3aBUCAT OT W3MEPSEMOro 3HauyeHWs [JIMHbl BOJHbI, 38 WCK/IYEHWEM ClyvyaeB B/IUAHUA BO3MOXHbIX
koneb6artenbHbIXx 3 eKToB Ha 3HaYeHUs [A/IMHbI BOJIHbI, KOTOpble 3aBUCAT OT MNOC/efoBaTesbHbIX
UMMY/bCHbIX OTCEYEK B MOAOBbLIX rpynnax v NpuMBOAAT K YBENMYEHWMIO NOTepb, BbI3BaHHbLIX U3rmbamu ans
[AaHHbIX 3HAYEHWIA ANNHBI BOMHBI.

3HaueHus paguyca usrnba v 4ncno o060pOTOB AO/HKHO COOTBETCTBOBATb 3HAYEHWAM, YKa3aHHbIM B
TexHuyecknx ycnosusix. [pu npoBefeHUy UCNbITaHUA C 4YUCIOM 060pPOTOB 6o/lee OfHOro, 3aTyxaHue B
KOHKPETHOM BUTKE 3aBWCUT OT 3aTyxaHus B npefblayliux BuUTKax. HapacTaHue noTepb, BbI3blBAEMbIX
Makpousrnéamu, [o6aBNAEMbIX C KaXAbIM BUTKOM, YMEHbLUAETCS C KaxblM AOMNOSIHUTE/NbHbIM BUTKOM.
MoTepy, Bbi3BaHHbIE Makpousrnbamu, HakomEeHHbIe MNPV MHOTOKPAaTHbIX 060pOTax BOSIOKHA, HE [O0/MKHbI
6bITb BbIpaXeHbl B eAnHMLax «Ab/06». NoMyYeHHbIX NyTEM AeNeHNs 3HauYeHUs 06X HAKOMIEHHbIX NOTepb
Ha uyucno o60poToB. BMecTo 3TOro OHM [JO/MKHbI YKasbiBaTbCA B feunbenax 1A KOHKPETHOro uucna
060pOTOB. JKCTpanonsuus Ans uyncna o60poTOB 60/blUE YKA3aHHOro MPUMBOAMT K 3aBbILIEHHON OLEHKe
0o6LWux noTepsb.

Tonbko B Cnyyae MHOTOMOAOBbIX BOJIOKOH MNapaMeTpbl BO36GYXAEHWA WCTOYHMKA CBeTa AN1s
UCMbITYEMOrO0 BOJIOKHA, HaXOAALErocs B MNOMOXEHWW ANA BBOAA W3NyYeHWs, OO/MKHbl COOTBETCTBOBATH
oXxupaemoi o6nactm npuMeHeHWs BoOMoOkHa. Bonee nofpo6Hyl uHcoOpMauWio MO  YCNOBUAM BBOAA
U3/Ty4YeHUs: B BOJIOKHO C Makpom3rnbamm MoxHo Haintv B M3K 61280-4-1.

5.2 MeTtoa B — M3rnbbl B UeTBEpTb Kpyra

McnbiTyeMoe BOMIOKHO OCTOPOXHO MOMELLAlT B Hanpasfsiolylo kaHaBKy (KaHaBku) (CM. pUCYHOK 1).
Hauano kaxzgoro perynmpyemoro usrméa JO/KHO COCTaB/ATL S METPOB, HE CuuTas Hadana cregytoulero
perynupyemoro uarnéa. Hauano perynvmpyemoro usruéa, 6avmxaiiliero Kk KoHLy BOMIOKHa, B KOTOpoOe BBOAST
U3NyyeHne, [O/MKHO ObITb PACMOIOKEHO HA PACCTOSHUM 1 M OT TOUKM BBOZA U3JTyYeHWs (CM. PUCYHOK 2).

MUHUMabHYIO ANIMHY 06pasua onpeaensiioT B COOTBETCTBUM CO CIeAYOLMM YpaBHEHNEM:

L=(n-1)s+2
(D

s==—xA+2R,
2

roe L— MuHumanbHas gnvHa o6pasua, M;
n— yncno n3rnbos B 4eTBEPTL 060POTA;
S — WHTEepBan MexXay KaxabiM U3rnbom, m;
R — paguyc n3rnba HeHaTAHYTOro BOJIOKHA, M.
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MnactvHbi ¢
HanpasnsoLei
KaHaBKoM

McTouHuK
CBeTa

PucyHok 2 - MHorokpatHoe nsrnbaHue BOsIoKHa C UCNO/b30BaHNEM
NAacTUH, PacrnoioXeHHbIX ApYr HaZ, ApYroM

MoTepu, Bbi3BaHHbIE Makpousrmb6amu, 06yCcrOBMEHHbIE MHOTOKpaTHbIMU M3rmbamu pasHoro paguyca
MOXHO U3MepATb OAHOBPEMEHHO, pasMellas Apyr Hag APYroM NNacTUHbI C Bbipe3aHHbIMU B HUX KaHaBKamu,
VMEeKLWUMN pasHble YyCTaHOBMIeHHbIe 3HaYeHnsa paguyca (CM. PUCYHOK 2).

Ecnm B 4acCTHbIX TEXHUYECKUX YC/OBUSX He ykasaHO Apyroe, TO 3HAYEeHUAMMU MO YMONYaHuio NS
npoBefeHNs AaHHOIo UCMbITaHNS ABNAITCA Ceaylolme 3HaYeHns:

- paguyc makponsruba r = 25 mMm;

- yncno makpousrnéos n = 10;

- pagunyc n3rnba HeHaTsiHYTOro BonokHa Ja 150 mwm;

- onvHa BoMHbI 650. 850 mam 1300 HMm.

[JaHHble napaMeTpbl COOTBETCTBYIOT WHTEpBasly MexAy KaXAbIM Makpousrm6om s a 1 M u gnvHe
o6pasua La 11 m.

HakonneHHble noTepyu B BOMOKHE, Bbi3biBaeMble M3rnbamy M3MepsloT C MCMo/b30BaHWeM MeToga
KOHTpONSA nepegaBaemoli mowHocTn (M3K 60793-1 -46. meToa A) nnn meTog o6pbiBa (MIK 60793-1-40. mMeTop,
A). Vicnonb3yloT dunbTpbl 060/104E€YHBIX MOJ Ha KoHUax obpasua BO/IOKHa BO6AM3M MCTOYHMKA cBeTa U
feTtektopa. CoOTBETCTBYWOLWMIA (pUNbTP 060/104EYHbIX MOJ COCTOMT M3 Tpex 060pPOTOB WCMbITYeMOoro
BOJIOKHA, HAMOTaHHbIX BOKPYF O/ipaBku paguycom 150 mMm.

Mpu NpoBeAeHNN UCMbITAHUS NPUAEPXKUBAIOTCS CneayioLeli nocneoBaTeIbHOCTY:

a) obpe3aloT BO/IOKHO 4,0 COOTBETCTBYIOLLEN ANUHBI M HAMATbLIBAIOT €ro Ha KaTyLluKy Wau pacnonaratoT
€ro Ha nyIoCKoi NOBEPXHOCTN Takum obpasam, 4Tobbl BOSIOKHO MeNo paanyc usrnba He meHee 150 mm;

b) M3MeEPAIOT NepefaBaemyto MOLLHOCTb;

C) NoMeLLaloT BOMIOKHO B M3MepuUTenbHoe o6opyaoBaHue (CM. pUcyHku 1 un 2);

d) nsmepstoT nepefaBaemMyto MOLLLHOCTb.
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MpumeuyaHue — Tpu UCMbITAHAW MHOFOKPATHBLIX MAaKpPOW3rMBOB, HaNPUMep WCMOMb3ysi 3HaueHue Mo
ymonuauuto n = 10, pacnpefeneHve Mof B C/lyyaB KOHKPETHOTO Makpou3rmba MOXeT 3aBUCETb OT uucna
npeALecTBYOLLMX MakponM3rnGoB. Hanpumep, Nepsbiii 3rM6 MOXeT BAWSTL Ha YC/OBWSI BBOAA W3/yUYEHUs HA BTOPOIA
u3rmb, W BTOPOW W36 [NIOKET BNAUATH HA YCI0BWSI BBOAA W3NyYeHWsi Ha TpeTuid u3rmb u T. A. CnepoBaTesnbHo,
HaKOM/IeHHble NOTEPU B BOSIOKHE, BbI3bIBAEMblE MAKpPOM3rnbamu, 415 KOHKPETHOrO M3r1nba MOoryT OT/IM4YaTbCs OT NoTepb
HaKOMMIEHHBIX NMPU Makpomsrmbax s Apyroro uarmba. B yacTHOCTW, nepBblii M3TMG MOXET OKasbiBaTb Havbosbluee
B/USIHVE HA nocnegytolime u3rubbl. CrnefoBatesisHO, HaKoM/eHHbIe NOTepU B BOIOKHE, Bbi3biIBAEMble MaKpousruéamm,
06YyC/OB/IEHHbIE MHOTOKPATHBIMW U3rMGamMu, He AOMKHbI BbipaXatbCsl B efnHuuax «ab/usrmé» (nytem fgeneHus Bcex
HaKOMMEHHbIX MOTEPb HAa UMCNO U3rMboB). CnefoBaTeslbHO, B COOTBETCTBYHOLLMX TEXHUUYECKMX YCIOBUSX HAKOMIEHHbIE
noTepy B BOJIOKHE, BbI3blBaeMble MaKpou3rméamu, He fOMKHbI YKasblBaTbCS B €4UHULAX «4B/M3rn6».

6 PacueTsbl

PesynbTaTbl YKasblBAlOT B OTUETE B C/eAyloLLeM Buae:

notepu B geunbenax = 101g, * (2)
V ~sBna)

roe PuU,— MOLHOCTb M3MepeHHas Ha BbIXOAe BOSIOKHA 6e3 M3rnba;
PBNTO-MOLLHOCTb M3MEPEHHAsi Ha BbIXOAE BOJIOKHA TeKyLlero nsrnoa'l

MpumevyaHne — [na of4HOMOZOBOIO BOJIOKHA MOTEPW MOTYT GbITb NPEACTABNEHbI B OTYETE B €AMHULLAX
«ab/o6to.

7 Pe3ynbTarthl

7.1 NHdpopmayus, nonyyaemas npu KaxxAoM U3MepeHuu

Mo KaxxgoMy M3MepeHuio B oT4eTe npeAcTaBnseTcs creyolas nHgopmauns:
e laTa NPOBEAEHNA N HAUMEHOBAHUE N3MEPEHNS:

« 0603HaueHne obpasya;

» ANviHa obpasua:

* pagnyc KpUBU3HbI N U3MepuTebHas ycTaHoBka (MeTog A);

* paguyc makpousrnba (metog B);

* yncno obopotoB (MeTog A);

* 4yncno makpousrnbos (metos B);

* MHTepecyioLlee 3HavYeHne (3HaYeHns) A/INHbI BOJHbI;

* YCNOBUSA BBOAA U3NyYeHUs (TONbKO A1 MHOTOMO/ZOBbIX BOSIOKOH);
* noTepu B Aeuunbenax, Bbi3BaHHbIE Makpom3rno6amu.

7.2 IHopmauus, npegocTaBnsiemasi no Tpe6oBaHuI0

Mo 3anpocy npeacTasnfeTca cnegyowas nHpopmaums:

* UCMONb3YEMbI MeTo u3MepeHus: A nunu B;

* METOA, U3MEPEHUSI MOLHOCTU: METO/ KOHTPONISI MOLLHOCTU UM METOJ OTCEYUKM:
* OnuncaHne CxeMbl U3MEPUTENLHOTO 060PYA0BaHNS;

* nogpo6Hoe onucaHne MeToAUKN NPOBEAEHUS BbIUNCNEHNI;

e laTa nocnegHein Kanmbposkyu 060pyA0BaHMUS.

8 MH(opMaLma B TEXHUYECKUX YCNOBUSAX

B 4acTHbIX TEXHUYECKUX YCMOBUAX YKa3blBAKOT CeAyoLyo nHhopmaLmio:
* TUMN BOJMIOKHA, HA KOTOPOM NPOBOAAT N3MEPEHNE;

* YCNOBYA BBOAA U3Ny4YeHUs (TONbKO A1 MHOTOMO/ZOBbIX BOSIOKOH);

* paguyc KpuusHbl (Metog A);

"’ MOLLHOCTb Ha BbIXOAE NPAMOro BOSIOKHA MOXHO paccyuTartb, UCMOMb3ys KOSbe*)I/ILMeHT 3aTyXaHunsa BOJIOKHa,
ANNHY BOJIOKHA, Ha KOTOPOM npoBoAUTINCb U3MepeHUs, N BbIXOAHOK MOLLHOCTb NCTOYHUKA.

7
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¢ pagnyc makpousrmnba (metog B);

*4yncno o6opoTos (MeToa A);

*4yncno Makpomsrnbos (metog B);

- KpUTEPUIA MPUEMKUN U OTOPaKOBKM:

- MHbopMaLusa, npeacTaBnsemMas B otTyere:

* HTepecytoLlee 3HauyeHne (3HaYeHNs) AVHbI BOJHbI:

* Nt06ble OTKIOHEHUS OT YCTAaHOB/IEHHON NpoLeaypbl MPOBEeAEHNA U3MEPEHNS.
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MpunoxeHne A
(cnpaBo4Hoe)

D hekThbl, BO3HMKaKOLWME B BOJIOKHE NMpU U3rnbax manoro paguyca

A.1 Obwue nonoxeHns

B AaHHOM MPWUIOXEHNN yKasaHbl HEKOTOpble 0COGEHHOCTW MOBEAEHWSI OAHOMOAOBOIO BOJIOKHA, MOABEPraeMOro
“3rméam 0co60 Masioro paguyca B 3aBUCUMOCTU OT KOHCTPYKLMM BOMOKHA. MIHChopMaLus B MPUIOXEHUM OCHOBaHa Ha
NPaKTUYECKOM OMbITE HECKO/bKVX N3TOTOBUTENEN BOOKHA.

AhcheKTbl, OMUCaHHble B AAHHOM MPUIOKEHWW, MOTYT BO3AEWCTBOBaTb Ha KauyecTBO MNepedaun CcurHana.
CnepfoBatesibHO, PEKOMEHAYETCS, YTOGbI paboume XapaKTepuCTVKM BOSIOKHA MOATBEPXAAINCH B PEAsIbHBIX YCIOBUSIX
3KcnayaTauuu, Hanpuviep, 3HaYeHNs /IMHbI BOJHbI, 3HAYEHUs! paguyca u3rméa 1 4/iHa M3rnbaemoro BosiokHa.

A.2 HTepdepeHuus Mexy pacnpocTpaHaLWrMUcs 1 nsnyyaemsiMu Mogamu

Mpu un3MepeHnn nNoTepb, BbI3BaHHLIX Makpousrnbéamy nmpu ManbiX paguycax usrmba, BTOPUYHBIA 3dddhekT,
BO3HMKAOLWMIA BCNeACTBME WHTepdepeHUMn MexXay OCHOBHOW pacnpocTpaHsioleics Mofoii B cepAueBuHe U
M3MyyalolWmMMn Mogamu, MOXeT MOSBASATLCS, eCnu A/IMHA W30THYTOro obpasua He ABAseTcs [OCTaTo4HON Ans
nogasfenna usnyvaowyx mod. Mpu AaHHOM adhpekTe pacnpocTpaHsAoWMIACA ONTUYECKW A CUrHan usnyvaeTca u3
cepaueBMHbl M30MHYTOTO BOMIOKHA W OTpaaeTcs 06paTHO OT WCKPMB/IEHHbIX rpaHul, pasfjena 3a npegenamu
cepfLeBWHbl (Hanpumep, cepALeBnHa-060104Ka N 060104UKa-NOKPLITUE WAW MOKPbITUE-BO3AyX, TaK Xe Kak mpu Tak
HasbiBaeMoM achdpekTe ranepeu LlenoTta), Takum 06pasoM WHTepdepupys C pacnpocTpaHstolleiica mogoii. [Mpu
onpefenieHHbIX YC/OBUAX PacnofIOKEHUs BOSIOKHA B HEM MOryT BO3HMKATb KOHCTPYKTWBHblE W [eCTPYKTUBHbIE
3hchekTbl, NPUBOASALLME K NOTEPAM, 3aBUCALLMM OT 3HAYEHUS A/IMHBI BOSHbI NPU ONpefie/IeHHoOM paauyce u3rnba.

Tak KaK CyllecTByeT BepOATHOCTb B/INAHUA 3TX 3(DCHEKTOB Ha MOTEpU B BOJIOKHE, 3aBUCALME OT 3HAYEHWs
[/IMHBI BOMHbI, TO MOXHO NMPUMEHUTH NPOLIECC annpoKCUMaLmn KpUBOiA Ana 06paboTky KPUBOI cneKTpasbHbIX NoTepsb;
[JaHHaa annpokcMMauus AO/MKHA OCHOBbLIBATHCA HA 3KCMOHEHLMa/IbHOM XapakTepe OTHOLUEHWS MOTepb K 3HauYeHWo
[/MHBbI BOMHbI. py annpokcumauuy OXWAaeTcs MosydyeHue 3HayeHuit, KoTopble MOrM 6bl ObITb MOMYYEHbI NpU
3HAUMTE/IbHOM YMEHbLUEHUN BUAHUA 3eKTOB MHTepdepeHumn, 4To MOrio 6bl MMeTb MecTO Npu MpoBeAeHUM
UCMbITAHUA HAa BONIOKHE C HEKOTOPbIM YMCNOM 060pPOTOB, AOCTATOMHO 6OMbLIMM ANA NojasBneHus 3dhekTos
uHTepdepeHymn. OfHako MeToAuka annpokcuMauuu Mo3sofsieT NpoBOAUTL UM 3aBeplatb K3MepeHus 6e3
1CMO/b30BaHNS HEMPaKTUYHbIX M3MEPUTESbHBIX YCTAHOBOK 1 YC/I0BUI NPOBeAEHS N3MEPEHWIA.

Mpumep faHHOro KonebaTenbHOro NoOBeAEHNS 1 BO3MOXHAs annpoKCMMu-pytoLas kpueas (A) npeactasnieHbl Ha
cnefytoulem pucyHke A.l. [lBa nocrnefosaTe/bHbIX pasMeLLeHns BOIOKHA B UCTbITaTeNIbHOM yCTpoiicTBe npu A = 7,5
MM 1 BOCEMHaguatn usrmbax B 180" (pa3melleHue BOMOKHA U-060poTamu) NpeAcTaBneHbl Ha rpaduke pasHbIMU
KPVBbIMM NOTEPb, HO COBMaatoLLe annpoKCMMUPYIOLLLel KPUBOA.

MpuMeuyaHue — Mpu NpoBeAeHWM anMpPOKCUMALMM MPKU HAXOXAEHUM Ha rpadvke TOUYEK MakcuMmyma u
MUHUMYMa HYXHO YAOCTOBEPUTLCA B TOM. YTO 3TWUX TOYEK AOCTATOYHOE YWC/O, HanpuMep 4eTbipe, Tak YTo6bl UX
B/ISIHWE YpaBHOBELLMBA/IOCh.

HM
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Cxoxee KonebartenbHoe noBegeHne MOXHO HabngaTb B CyyaB (PUKCMPOBAHHOMO 3HAYEHWSt A/IMHbI BOSHbI 415
M3MEHSIIOLLEEroCs 3Ha4YeHWst paguyca Wunu ANA W3MeHsoLelica TemnepaTypbl: B 3TOM C/yyaB Takke BO3MOXHO
NpMMeHeHe MeTOANKM annpoKcMmaLmn.

YTo kacaeTcs annpoKCUMUpyoLLeil KpUBOM, TO ANS ee MOCTPOeHUs Gbl0 paspaboTaHO HECKOIbKO Pas/iNyHbIX
mMogeneli 1 X MOXHO HaliTu B Hay4Holl nuTepatype; ABe yNpoLLeHHble MOAEeNN NPUBEAEHBI HUXE B KaUecTBe npuvepa.

B cnyyae hvKcMpoBaHHOro n3rnba M3MeHeHWst BENNUMHBI MOTEPb B BOJTOKHE B 3aBUCYMOCTY OT 3HAYEHUS AJTNHbI
BOJIHbI MOTYT ObITb NpeAcTaB/ieHbl cneaytoLeli (hopMynoii:

notepu B geuunbenax, Bbi3BaHHbIE N3rM60OM =AB °\

rae 1 u a— KoadhprLMEHTbI, 3aBUCSLLME OT KOHCTPYKLMW BOMOKHA.

B c/yuae (PUKCMPOBAHHOMO 3HAYEHWUs! A/IMHbI BOMHBI W A1 OrpaHUYeHHbIX 06nacTeli BOKPYr OnpefeneHHoro
3HaueHus paguyca (Hanpumep. 15 uim 30 MM /191 BOJIOKOH Kateropum B1) 3aBUCUMOCTb BENMUMHBLI NOTEPL OT paauyca
13rnéa MoOXHO NpeacTaBUTbL CeayroLLeli hopmysoii:

notepu B fieunbenax, Bbl3BaHHble N3rnéom = 8e ‘14

rae Bump — koadhpuumeHTbl, 3aBUCSLLME OT KOHCTPYKLMW BOIOKHA:

R — paguyc 13rnba BOIOKHa, PACMOIOKEHHOrO MO KPyTY.

BcnefctBre cTatucTAYeckoll Npupodbl (40 HEKOTOpOi CTerneHn) siBNeHUs MHTepdiepeHumMn annpoKcUMaLmio
peKoMeHAyeTCs NPOBOAUTS:

a) UCMo/b3ys AaHHbIE Ha orapudMUYeckoit ocu y,

b) MUHUMM3NPYS pasHULY Mexay MeauaHHbIMU U CPefHUMW  3HAYEHUSMU BMECTO  UCMO/b30BaHus
CpefHeKBaAPaTUYHON NOrPELLHOCTY.

A.3 MonapusaynoHHblie adhdekTbl

Mpn W3MEPEeHUM MOTEPb, BbI3BAHHbIX MAaKPOM3rM6aMU MNpPU OYEHb MaslbIX 3HAYEHUSX paguyca U3rnéa,
nonspu3aLys pacnpoCTPaHSIIOLWErocs UM M3/ly4aeMoro CBETa MOXET B/IMATb Ha pesynbTaT U3MepeHusi. Tak Kak ceer,
BbIXOASALMIA 13 BOJSIOKHA, HECKO/IbKO pa3 OTPaXaeTcsi OT pasHbiX rpaHvy, pasgena (Hanpumep, o60/104Ka-MnokpbIThe,
MOKPLITUE-BO3MYX, MOKPbITUE-KOHTAKTUPYIOWME — MaTepuasbl), Mofspusauus B  HEKOTOPOM  CTEMeHUu  MOXeT
NPUCYTCTBOBATL faXe MpW WCMOMb30BAHUM HEMOMSPU30BaHHLIX WCTOYHUKOB CBeTa. Takue MoTepy, Bbi3blBaeMble
nonsipusaupein (PDL). SBAAOTCA (OYHKUMENA OT 3HAYEHWS| [A/IMHbI BOSHbI WU AOMKHbI YUUTLIBATLCA MPU CPaBHEHWN
pe3ynbTaToB, NOyUYEHHbIX NP PasHbIX U3MEPEHUSIX UM B pasHbIX 1abopaTopusix.

A.4 ToBpexaeHus, Bbi3biBaeMble BbICOKO MOUWHOCTbI NU3NTYyHYEHNA UCTOYHUKA

B HeKoTOopbIX 3KCTpPeMasibHbIX YCNOBUSIX (OY4EHb BbICOKAsH MOLLHOCTb MW3/lyYEHUS] WCTOYHMKA, OYEeHb KpyTble
n3rnbbl) Temnepartypa MOKPbITUS U CTeKNa [NOXET MOAHWMATbCA A0 OYEHb BbICOKMX 3HAYEHWiA, B KOHEYHOM uTore
NPUBOAS K PaspyLLEHWIO MOKPbITUA U cTekna. [laHHble 3KCTpeMasibHble YCM0BUS, OAHAKO, He SIBASOTCA TUNOBLIMU MpU
pasBepTbiBaHUN W 3KCMyaTauum CTaH4apTHLIX TeNeKOMMYHUKALMOHHBLIX ceTeil. MoapobHyto nHdopmaumio 06 3Tom
SIBIEHUN MOXHO HaiiTu B MOKAO 62547.
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FOCT P M3K 60793-1-47—2014

Mpunoxexne OA
(cnpaBo4Hoe)

CBefleHMsa 0 COOTBETCTBUM CCbINTOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB CCbITOYHbIM
HauMoHaNbHbLIM CTaHgapTam Poccuiickoli ®egepauunu

Tab6bnnuya OA1

O603Ha4EHVIE CCbUTOUHOMO CrerieHb O603Ha4eHVie 1 HAMMEHOBAHIE COOTBETCTBYHOLLIETO
MEX/ayHapOAHOro CTaHaapTa COOTBETCTBMA HaLWIOHa/TLHOKO CTaHaapTa
M3K 60793-1-1 - *
M3K 60793-1-40 oT FOCT P M3K 60793-1-40-2012 «BonokHa

ontuyeckme. Yactb 1-40. MeToabl U3MEPEHWIA 1
npoBeeHne ucnbiTaHuii. 3aTyxaHune»

M3K 60793-1-46 0T FOCT P M3K 60793-1-46-2014 «BonokHa
onTuyeckme. Yactb 1-46. MeToabl U3MEPEHWA 1
nposefeHne uUcnbiTaHWii. KOHTPONb W3MEHeHWi
KO3(hhuLmeHTa onTMYECKOro NPonyckaHus»

M3K 61280-4-1 - .

* COOTBETCTBYIOLMIA HaUMOHabHBIA CTaHAapT oOTcyTcTByeT. [lo €ero yTBEpPXKAEeHUs pekomeHayeTcsi
MCNOMb30BaTh NEPEBOA, HA PYCCKUIA A3bIK AAHHOT0 MEeXAyHapoAHOro cTaHgapTa. MNepesos AaHHOro0 MexXayHapoaHOro
ctaHgapTa HaxoauTcsa B OAO «BHUWK/T».

MpumeyaHune — B HacToAwel Tabnvue NCNoNb30BaHO Cnefyloliee ycnoBHoe 0603HayYeHe cTenexHun
COOTBETCTBUS CTAHAAPTOB:

- FOT — npgeHTUYHbIe cTaHdapTbl.
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