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HAUMWOHANbHBIW CTAHOAPT POCCUMNCKOWNW ®EOAEPALUUM

BonokHa onTuyeckue
Yactb 1-22

METOAbI U3MEPEHWWA U NPOBEAEHME UCTbITAHUNA.
M3MEPEHUE ONINHbI

Optical fibres. Part 1-22. Measurement methods and test procedures. Length measurement

Darta BBegeHns — 2013—07—01

1 O6nacTb NnpuMeHeHusA

HacToawuii ctaHgapT ycTaHaBnusaeT eAnHble Tpe6oBaHWS K U3MEPEHWIo ANMHBI U YASTMHEHUSA onNTUYec-
Koro BosiokHa (0bbluHO B cocTaBe kabens).

[nuHa ontuyeckoro BoOIOKHa (danee — BOSIOKHO) SIBNAETCS 0AHUM U3 caMbiX hyHAaMeHTanbHbIX 3Ha-
YeHWn N JoMKHa BbITh M3BECTHA ANA OLEHKU XapakTepuUCcTUK nepeaaydu, Takux Kak noTepu 1 LumpuHa nonochl
YacToT.

2 HopmaTuBHbIe CCbISKU

B HacTosLwweM cTaHgapTe UCNoNb30BaHbl HOPMaTUBHBIE CCHISIKM Ha criedytolmne MexayHapoaHble CTaH-
fapTol’):

M3K 60793-1-40 BonokHa ontuyeckme. Yactb 1-40. MeTtoabl nsmMepeHuin U NpoBeaeHne UCTbITaHWIA.
3aTtyxaHune (MOK 60793-1-40, Optical fibres — Part 1-40: Measuremant methods and test procedures —
Attenuation)

M3K 60793-1-42 BonokHa onTudeckue. Yactb 1-42. MeToabl U3aMepeHUiA 1 nposeAeHue UCMbITaHWA.
XpomaTtudeckasa aucnepcus (MIK 60793-1-42, Optical fibres — Part 1-42: Measurement methods and test
procedures — Chromatic dispersion)

M3K 60794-1-1 Kabenu ontuyeckue. Yactb 1-1. Obwme TexHuyeckune TpebosarHua. O6uwme nonoxeHus
(M3OK 60794-1-1, Optical fibre cables — Part 1-1: Generic specification — Genera)

3 O630p meTOoaQOB
B HacToAlweM CTaHAapTe NpuBeAeHbl NATL METOA0B U3MEepPeHNA AJTUHbI, KOTOPbIe YKa3aHbl B TaGJ'IIALle 1.

Tabnuua 1—MeToabl namepeHni

MpenwectBylowee

Meton XapakrepucTuka oBosHaueHme

Tun BonokHa

A WN3mepeHue 3agepxkm

OnuHa

Bce A1uece B

MO3K 60793-1-A6

B O6patHoe paccesHue

OnuHa

Bce A1 uece B

M3K 60793-1-C1C

C Yanunenue eonokHa®

) Cnedyem npumersims rnocrnedHue u30aHusl ykazaHHbIX CMaH0apmos, eKiyasi 6Ce nocnedyrouue UsMeHeHUs.

YanuHeHne BonNokHa

A1uB1?

M3K 60793-1-A7

WU3panne ocbmumnansHoe
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OkonyvaHue mabnuust 1

MeTtop Xapakrepuctuka Twn BonokHa Mpeawecrayloluee
o6o3HaveHne
D MexaHu4yeckoe namepeHue Onvna Bce MO3K 60793-1-A5
OTNWHbI
E ®aszoBbii cosur OnvHa Bce A1 uBce B M3K 60793-1-A8

a) VlamepeHve yanvwHeHWs1 BONokHa, metod C, sIBNSIeTCA YacTblo HECKONBKMX METOLOB U3MEPEHUs ANs BONOKOH U
onTuyeckmx kabenen, Taknx kak B MOK 60794-1-1.

b) 3TO n3mepeHne MOXeT NPUMEHSATLCA BO BCEX CyYasix K 0OQHOMOAOBLIM BONOKHaM knacca B. Ha mHoromogoBblie
BONoOKHa kaTeropum A1 cnegyet obpawate 0co60e BHUMaHNe, MHTEPNPETUPYs! pe3ynbTaTtbl, MOTOMY YTO HA pe3ynbTaThl
STOro M3MEepeHVs1 MOryT BNUSITb MOAANbHbIE SPdEKThl OT NoMex, Hanpumep, 6rarogapsi BCTpevaloWwMCca HEOCEBbIM
(HenpoaonbHLIM) HaNPsXKeHUsIM B BONokHe. [puMmeHeHne namepeHns K MHOroMOAOBbLIM BOMOKHaM kateropum A2 — A4
obecyxpaeTcs.

MHdbopmauus, obas ans Bcex UsMepeHuin, cogepxntca B pasaenax 2—38. MHdopmauna o6 ocober-
HOCTAX NpUMeHeHna cogepxntes B npunoxerHunax A, B, C, D nE anametonos A, B, C, D n E cooTBeTCTBEHHO.

3.1 Metoa A. UamepeHUue 3aaepxKu

JaHHbli MeToa NpUMeHsieTcs ANs U3MepPeHUA ANNHBLI BOSTOKHA NyTeM U3MepeHUs BpeMeHU NpoxXoXae-
HWUS ONTUYECKOro UMMYSbca UK NocrneaoBaTenbHOCTU UMMNYbCOB HA OCHOBE U3BECTHOMO 3HaYeHWUs rpynmno-
BOro nokasaTterssi NPenomeHNst BOSIOKHA.

C apyroi CTOPOHbI, 3TOT METOA MOXHO NMPUMEHSITb ANA U3MePeHNUsA rpynmnoBoro nokasartens npesiome-
HWA BOMOKHA U3BECTHON ANNHEIL. Takum 06pasom, Ha NpakTuke 3TOT MeToA U3MEepPeHNs AMUHbI BONOKHA NpuMe-
HSILOT MPW U3BECTHOW AfIMHE BOMOKHA Takoro e Tuna.

3.2 Metopg B. O6paTtHoOe paccesiHue

JaHHbIN MeTod, ABMAIOLWMACA OAHOCTOPOHHUM U3MEpPeHUeM, UCNONbL3yeT onTudeckuin pednekTomeTp
BO BpeMeHHon obnacti (OPBO) n nsmepsaet o6patHoe paccesiHne MOLLHOCTU ONTUYECKOrO U3STy4eHUs OT pas-
HbIX TOYEK B BOMTOKHE K Ha4ary BOMOKHa.

3.3 MeTtoa C. YonuHeHne BoNokHa

[JaHHbIit MeToA NpedycMaTpusaeT rpoLeaypy onpeaeneHus yanuHeHns BonokHa. Npu 3Tom He usmeps-
eTca abCconoTHOe PacTshKeHne, HO BMEeCTO 3TOTO U3MEPSIOTCA U3MEHEHUS B pacTsDKEHUW OT OQHOrO YCroBus
Harpysku K 4pyromy.

3.4 Metop D. MexaHu4yeckoe namepeHue AnuHbl

[aHHbIli MeToa NpedycMaTpuBaeT rpoLeaypy onpeaeneHns ArvHbl BOMOKHA Npu ero NpoxXoXaeHun Bok-
pyr BpallatoLerocs kanubpoBaHHoro koneca ¢ hUKCMPOBaHHBIM AMaMeTpoM. OnnHy onpeaensaroT No Yucny
0bopoToB KoNneca.

3.5 MeTtopg E. ®a3oBbili caBUr

OaHHbI MeToq onuckiBaeT NpoLeaypy onpedeneHns onnHel BonokHa. OnuHy onpegenstoTt no ¢asoso-
My COBWTY, KOTOPbIA BO3SHUKAET, Korga ycTaHaBnmBaoT npeJonpeaeneHHyto yactoty moaynauumf, .

3.6 3TanoHHLIN MeToA UCNbITaHUN

OTanoHHbIA MeToa ucnbelTaHun (SMW), KOTOPBIA AOMKEH UCMNOMNb30BATLCA NPU paspeLleHU CropHbIX
BOMPOCOB, U3MEHSIETCA B 3aBUCUMOCTN OT TOr0, HAXOAMUTCA N1 BOMOKHO B cocTase kabens:

- BOJIOKHO BHe kabens: meTtof D;

- ONvHa BOIIOKHa BHYTpU kabensi: MeToq B;

- yaAnnHeHWe BOMOKHA BHYTpu kabensi: MmeToA C;

- yaAnuHeHwWe BonokHa BHe kabens: metog C.

4 O6opypnoBaHue

B npunoxerusix A, B, C, D n E npuBeaeHbl cxemaTtudHble nsobpaxkeHus 1 gpyrne tpebosanus kK obopy-
[oBaHWo Ansa Kkaxaore 13 metoaos A, B, C, D 1 E coOTBETCTBEHHO.

2
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5 OT60p M nogrotToBKa o6pasuoB

Ocobble TpeGoBaHus ykasaHbl B COOTBETCTBYOLLMX NpunoxkeHusix A, B, C, D unn E. O6wue TpebosaHus
yKasaHbl H1xXe.

MogroTaBnMBaloT NIOCKY TOPLEBYIO MOBEPXHOCTb, NEPNeHAUKYSPHYIO OCU BOMOKHA, Ha BXOOHbLIX U
BbIXOAHBIX KOHLAX Kaxaoro obpasla 4ns USMepeHUin, OCHOBaHHbIX Ha U3MepeHUsIX 3adepKK1 curHana B Bo-
NOKHe.

6 lMpoBeaeHWe UcnbITaHUA

CM. cooTBeTcTBYHOLWEe npunoxeHue A, B, C, D unu E ana BeinonHeHns ocobbix TpeGoBaHUA.

7 PacuyeThl

Cwm. cooTBeTCTBYtOLWEe NpunoxeHue A, B, C, D nnu E ana seinonHeHns ocobeix TpeboBaHWi.

8 PesynbTathbl

Mo kaxagomy nsmepeHuio JorkHa NpeaocTaBnaTbCA criedytolwas MHopMaums:

- paTta 1 HaMMeHoBaHWe U3MepeHus;

- MageHTUdUKaLmsa n onucaHue obpasua, Bkioyast MHOpMaLLMIo O TOM, HaX0AUTCS N BOMTOKHO B COCTa-
Be kabens;

- AnvHa obpasua unu yanuHexue;

- 1cnonb3oBaHHLbIN MeTog uamepenust A, B, C, D wnn E;

- Opyrie pesynbTaThl, kak TpebyeTca B cOOTBETCTBYOLWEM npunoxeHun A, B, C, D unu E.

Mo TpeboBaHuMo OomkHa NPeaoCTaBNATLCA criedyowas nHopmaums:

- onucaHue cxeMbl U3MepuTenbHOro o6opyaosaHus;
TUMN W ANWHA BOMHBI UCTOUYHMKA U3MYYeHUs;
yCroBus BO3byxaeHus;
noapobHOCTM MeToda pacyeTa;
Aata nocnegHei kanubpoBskn 06opyaoBaHMS.

Cwm. npunoxeHus A, B, C, D nnu E no nio6oin gononHuTensHon uHcbopmaLmm, KoTopasa AoimkHa npea-
OCTaBMATbLCSA Mo TpeboBaHuio.

9 UHdopmauums, ykasbiBaemMas B nogpo6Hon cneumndmkaumm Ha
BONOKHo/Kabenb

MoapobHas cneumndukaLms Ha BonokHo/kaGenb AomkHa coaepkaTb creaytowyo MHdopMaLmto:
- TUN U3MepsieMOro BooKHa (Mnu kabens);

- KpUTepuu oTBPRaKoBKWA UMK NPUeMKM;

- WHbopMaLmsa, cogepKallascs B oT4eTe;

- OTKIIOHEeHUs OT NPUMEHSIEMOro NopsaaKka NpoBeaeHUs UCTILITaHNS,
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MpunoxeHue A
(o6A3aTenbHoe)

Tpe6oBaHuA, oTHOCcAWMECS K MeToay A.
UamepeHue 3apepxkum

A.1 Obwme cBeaeHunA

70T MEeTOA NCMONb3YIOT ANA N3MepeHns ANnnHbl Camoro onTU4eCcKoro BONOKHA NNy BONOKHA, YCTAaHOBITEHHOIO B Ka-
6ene. Ecnv obpasel sBNsieTCA BONOKHOM B Kabene, onpedensioT 3HaveHne rpynnoBoro nokasatens npenomnenus N e
YCMOBUSIX, B KOTOPbIX JOMMKEH HAXOAUTLCS obpasel Npu UamepeHun (Hanpumep, cTeneHb HanpsbKeHwsl, Temneparypa).
370 AenaeTcn npeobpasoBaHnem ypaBHeHus (A.1) U namepeHnsMn Ha obpasue ¢ M3BECTHON AMWMHON.

A.2 MpwvHuMn pacueTa

Bpems 3ageprku NPOXOXAEHWA ONTUHECKOr0 UMMNYbca Af MO ONTUYECKOMY BOMOKHY ANVHOWM L, nmeloLemMy cpeaHun
rpynnoBow nokasaTens npenomnenusa N, BeumcnaoT no gopmyne

at =M (A1)

c

roe At — Bpems 3a4epxku;
N — cpegHwin rpynnoBon nokasartenb NpenomMneHus;
C — cKOpOCTb CBETa B BaKyyme.
Ecnu nasectHo 3Havenne N, To Npu onpegeneHnn Af MOXHO nonyunts L. C Apyromn CTOPOHbI, €CNU 3BECTHO 3HaYe-
Hue L, To npu onpegenexHumn Af MOXHO nomny4nTs N.
A.3 O6opynoBaHwne

A.3.1 OBa cnocoba

CywecTBytoT gBa cnocoba naMepeHna BpeMeHU pacnpocTpaHeHUs ONTUYECKOTO UMMYNbCa:

- M3MepeHVe BPeMEeHU 3aepXKU NPOXOXKAEHNUA UMNynbca A,

- M3MepeHVe BPeMEHM 334ePXKKN OTPAXKEHHOIO MMNynbea 2AL.

Ha pucyHkax A.1 mn A.2 npeacTaBneHbl ABe pa3nuyHble CXeMbl, COOTBETCTBYIOME ABYM METOAAM, C NPUMEHEHNEM
ocuunnorpada ¢ UMNyNbCHOW MOAYIISILIMEN.

BmecTo ocumnnorpada ¢ uMnynbCcHOM Mogynsunen MoxeT OblTb UCMONb30BaHO 060pyAOBaHNE, NPUMEHSEMOE NPY
o6paTHOM paccesiHum, UNMn CHETHUK C OTAENBHBLIM NEPEKNoYaTeNnem Nyck/oCTaHOBKA U YCpeaHAIoWen CnocobHOCTLIO (Ha-
npumep, MUHUMYM 104 OQUHOYHBIX UMIYTBCOB).

BonokHo
leHeparop "
ONTUYECKNX %HT:::zmu
VIMIyILCOB p

|At
r

\-
oh—

PucyHok A.1 — VamepeHne BpemMeHn 3a4epXK1 NPOXOXKAEHNA
ONTUYECKOro UMIYnNbLCa
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FeHeparop
ONTUYECKUX
nMNynLCoB BonokHo
CoeguHutenbHasa
MydTa
OnTuueckuii
NMPUEMHMK

PucyHok A.2 — ViamepeHne BpeMeHn 3aepXKn OTPaxXeHHOro nmnyneca

A.3.2 OnNTN4YeCKNM NCTOUYHMNK

A.3.2.1 NamepeHne c nomMoLwbIo cTpobockonu4veckoro ocuunnorpadca

"eHepaTOp ONTUYECKMX MMIMYIBLCOB AOMKEH NpeacTaBnsATh cOO0N Na3epHbin Anod GONnbLLIOM MOWHOCTK, BO3OYK4a-
eMbIi Cepueit UMyIbCOB reHepaTopa ¢ HaCTPavBaeMOW YacTOTOW U LUMPWMHOW. [INvHa BOMHbI U LUMPUHA CNEKTPa A0 KHbI
ObITb 3aOUKCMPOBAHbI.

A.3.2.2 UamepeHne c NOMOLLbIO CHETHYMKA UK 06GOPYyAOBaHNA, NPMMEHAeMOoro npm obpaTtHom paccesiHum

"eHepaTop ONTUYECKMX MMMYNBCOB AOMXEH NPeACcTaBnATL COBON NasepHbIv Anog 6onbLLO MOWHOCTHU, BO30YXaa-
€MbIVi cCepuen MMNynbCOB reHepaTtopa ¢ HacTPaVBaeMoOn WNPUHON. MNPOMEXYTOK BpEMEHU MEXAY OBYMSI UMMNYMbcamu
JornxeH ObITb Gonblue, YeM BpeMsi pacnpocTpaHeHus nepeaaHHoro (Af, CO CHETHMKOM) MU OTPaXKeHHOTo UMNynbca (2AL, ¢
obopygoBaHveMm, NpMMeHseMbIM Npu obpaTHOM paccesiHum). JnvHa BOMHbI M LWUMPUHA CNEKTPa NasepHoro Amoaa AOMKHbI
ObITb 3aPUKCUPOBaHbI.

A.3.3 [eTeKkTOp ONTUYECKMX NMNYIILCOB

B kauecTBe NpuemMHMKa NCnonb3yoT BbICOKOCKOPOCTHOW NaBUHHbIN hoToguog. UyBCTBUTENBHOCTL AeTEKTOpa OnTU-
YeCKMX UMIMYIbCOB AOrMXKHa ObiTh aAeKBaTHa N3MepsieMOn ANMHE BOMHbI, @ NOMoca 4YacToT — A4OCTaTOUHO LWMPOKOW Ans
TOro, 4YToObI N36EeXaTh UCKAKEHUI MMMNYIIBCOB.

A.4 MpoBegeHne namepeHun

A.41 KannbpoBaHue

OnpegensioT Bpems 3a4epKkn UMNynbca Mexay MCTOYHVMKOM U3My4eHUsl U BROAOM B BOJIOKHO (BPEMS 3a4epXKKu ca-
MOrO MaMepuTenbHoro npubopa).

A.4.2 CpepHee 3HaveHVe rpynnoBOro nokKasaTensi NnpenomMneHus

OnpegeneHune At Ha oTpeske BONOKHa M3BECTHOWN ANVHbBI NO3BONSET NONY4YUTL CpedHee 3HauYeHne nokasaTens npe-
nomnenusi N onTM4eckoro BOMoKHa.

A.4.3 UsmepeHne ONNHBI BONOKHA

MamepeHnne gnuHbl 3aKknioyaeTcs B oNpeaeneHnn BpeMeHHOro UHTepBana, 3HaueHne KOTOPOro OTpaXaeTCs Ha K-
paHe ocumnnorpada unu NpeacTaBneHo B BUAE NOKa3aHU SMEKTPOHHOIO CHEeTHMKA.

MpunmeyaHune—Ha pucyHke A.3 NokasaHo, kKak MOXHO 3HA4YUTENbHO NOBLICUTL TOYHOCTL PEe3YNbTAaTOB U3Me-
PEeHVIn He3aBUCUMO OT (DaKTUHECKON OJIMHBlI BOMNOKHA NyTeM MPUMEHEHUs MeToda C UCMONb30BaHMEM ABYXKaHanNbHOro
ocuunnorpada.
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MepBbii BTopoi uMnynbC ¢ HacTpansaemon
MMnNynbc YacTOTOIN NOBTOPEHUA

a — kaHan 1: nanyyaemblin UMMNynbC

MepBbii MNyNbC

i

b — kaHan 2: nepegaBaemMbIf UMMNYNbLC

At vnu 2At

-

€ — U3Ny4aeMbli UIMNYbC NOCMe HACTPOMKM YacTOThl NOBTOPEHUS TaknM 06pa3oM, YToGkI BTOPON UMMNYIbC
B KaHarne 1 coBnagan ¢ nepegaHHbIM MMMNYNbCOM B kKaHane 2

Pucynok A.3 — lMprHUun nameperHnsi 4nHbl BOMOKHA

A.5 PacueTnbl
Ons onpegenenus AnNvHbI BOMOKHA UCMOSB3YIOT Crieaylowmne ypaBHEHUs.
A.5.1 MeTon nepegaBaemMmoro mmnynbca

L = Al (A.2)
N
A.5.2 MeTopn oTpaxeHHOro nMmnynbca
| = Mc (A3)
2N’

rae L — anvHa BONokHa, M;
At — Bpems nepegaqu Unu oTPaxXeHust UMNynbeca, He;
C — CKOpOCTb CBeTa B BakyyMe, M/HC;
N — cpegHui rpynnoBon nokasaTtens NpenomMneHus.
A.6 PesynbTtathl
B gononHeHue k pesynbratam, ykasaHHbIM B pasgene 8, no 3anpocy AorkHa NpefoCcTaBnsTbes criegyowast UHop-
Maums:
- cpepgHee 3HaudeHWe rpynrnoBoro nokasaresns npernoMmreHus;
- BpeMsi 3a1ePXKKU N3MEPUTENBHOIO YCTPOMCTBA (MO COrNacoBaHuWio);
- BpeMsi nepejayn unv oTpaxkeHus UMNysbca (No CormacoBaHuio).
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MpunoxeHne B
(o6s3aTenbHoOe)

TpeGoBaHusA, oTHocAWMecA k MeToay B.
OGpaTHOe paccesiHue

B.1 Obwwe cBeaeHns

B gaHHOM meTofe UCnorb3yeTcst ONTUHECKUI peddrnekToMeTp BO BpeMeHHon obnactu (OPBO) ans usmepexus anw-
Hbl CAMOr0 OMTUYECKOTO BOIOKHA M BOINOKHA B cOcTaBe kabens.

B.2 O6opynoBaHue

Mpu gaHHom meToze ucnonbayetcss OPBO, koTOpbIN 06bIYHO COCTOWT U3 CriefyoWwero MMHUManbsHOro Habopa Kom-
NOHEHTOB (pucyHok B.1).

OnTnyeckui UcnbiTyemoe BOMNOKHO

nepeaaryvk

?

YcrpoincTeo
— 06paboTku
CUrHanos

Y

OnTnyeckui
NPUeMHMK

I

I

I

I

I

I

I
OnTuyeckuin !
pa3seTBUTEND i
I

I

I

I

I

I

I

oTobpaxeHus

KomneHcupyoLas kaTyluka
C BOINOKHaMM
(ecnun ncnonbayeTtcs)

|
|
|
|
|
|
|
I YCTPOUCTBO
|
|
|
|
|
|
|
|

PucyHok B.1 — briok-cxema OPBO

B.2.1 Ontnyeckmn nepegaTymk

O6bI4HO COCTOUT M3 OAHOTO MK Bornee UMMYNbCHBIX Na3epHbIX ANOAHbLIX NCTOYHMKOB M3Iy4eHunsl, cnocobHbix dop-
MUpOBaTb MMMNYIbCbI OAHOW Unn Bornee ANUTENbHOCTW U YacToThl. ECnu He ykazaHo nHoe B nogpo6Hol cneundmkaumm Ha
BOJTOKHO/Kabenb, CNeKTp AN KaXA0N ANMHbI BOMHbI JOJBKEH YAOBNETBOPSATL CNeayloWwuM YCroBUsIM.

B.2.1.1 LeHTpanbHas gnvHa BONHbI AOMKHA HAXOAUTLCA B Npegenax 15 HM OT yCTaHOBMEHHOro 3HaYeHus; crnegy-
eT PUKCMpPOBaTb B OTHETE, €CNU pasnnyne LEHTParnbHOWM U YCTaHOBITEHHON ANWH BOMH Gonee vem 10 HM.

B.2.1.2 CpepHekBagpaTtnyHas wupwuHa cnektpa (CKBLU) He pornxkHa npeBbiwaTth 10 HM, Unu nonHasi LWMpuHa crnek-
Tpa Ha ypoeHe nonymakcumyma (MLUMM) He gornxkHa npeBbiwaTe 25 HM.

B.2.1.3 Ecnu gaHHble ncnonb3yoTcsa NPy MogenpoBaHMn CNEKTPanbHOro 3aTyXaHus:

- WMpUHa crnekTpa He gorkHa npeebiwats 15 HM (MWMM) unu 6 v (CKBLU) ans gnvH BonH B o6nacty nuka norno-
weHns Bogpbl (Hanpumep, 1360—1430 Hm);

- cneayeT OUKCMPOBATL B OTHETE, YTO AENCTBUTENBHOE 3Ha4YeHUe LEeHTParbHOW AMnvHbI BOMHbI HAXOAWTCH B Npe-
Aenax 2 HM OT YCTaHOBMNEHHOIO 3HA4YeHUs.

B.2.2 YcnoBusa BBoAa nanyveHusa

MpumMeHsIT cpeacTBa CoOeAUHEHNST UCTIBITYEMOrO BOMOKHA (MK, No BbIGOpY, KOMMEHCHPYOLWEN KaTyLLIKN C BOIOK-
HOM o B.2.9) ¢ MHCTpyMeHTanbHON NaHenble Unu ¢ NIMOKMM BbIBOAOM BOJIOKHA UCTOYHMKA.

Ins BonokHa knacca A onTu4eckne NCTOYHMKU MOTYT He 06ecneynTb XOpoLLo yrpasrsieMble Unv noaxoasiwme ansi
JaHHOro MeToZa n3amepeHnin ycrnoeusi Bo3oyxaeHws. CrnegoBaTtenbHO, YCIoBYS BO30YXAEHUS ANst UaMepeHuii 3aTyXaHus
JOMXHb! 6bITb TAKMMU, KOTOPbLIE UCMONB3YIOTCA NPY N3MEPEHNM 3aTyxaHus Mo meTogy obpeiea (no MOK 60793-1-40, me-
Tog A).

B.2.3 Ontnyecknn passeTBuTenb

CoepuHnTens/pa3BeTBUTENb HaNpPaensieT MOLWHOCTb OT NepejaTyuka B BONOKHO. OH Takke HanpaensieT CBeT, BO3-
BpalLaloWUIiicsi B BONOKHE C MPOTUBOMOSOXHOIO HANpaBieHus!, K NPUEMHUKY.
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B.2.4 Ontnyecknn npueMHUK

O6b1vHO NpeacTaBnseT coboi hoTOANOAHBIA AETEKTOP, UMEIOWMIA LUMPUHY MOSOCHI, YyBCTBUTENBHOCTb, JIMHEN-
HOCTb M JUHaMWYECKMI AWana3oH, COBMECTUMbIE C AIIUTENBHOCTBIO UCNOSb3YEMbIX UMIYSILCOB U YPOBHSIMU MPUHUMAaE-
MbIX CUTHaroB.

B.2.5 AnntenbHOCTb M YacToTa UMMYNbLCOB

OPBO moxeT npeaoctaBnsite BoIOOP MMNYNbCOB HECKONBKUX ANUTENBHOCTEN U 4acTOT NOBTOPEHUS (MHOrAa CBS-
3aHHbIX C AMCTAHUMOHHBIM yNpasneHnem) Ansi ONTMMU3aLMmn COrNacoBaHus MeXay paspelueHneM u guanasoHom. C otpa-
XEHWEM BbICOKON amnnNnTyAbl MOXET BO3HMKHYTb HEOOXOAMMOCTb YCTaHOBUTL YacTOTy UMM AManasoH Ansi 3HaueHus
paccrosHus, B ABa pa3a NPEBLILAIOLLETO PACCTOSHME OTPaXKEHNSA ANA NPeAOTBPALLEHUS NOSIBIIEHNS NOXHbLIX, «NpU3pav-
HbIX» OTpaxeHun. MoryT Takxke NPUMEHATLCS METOAbI KOAUPOBAHWUA UMNYBLCOB.

N pwvmeyanne—Cnegyer BHUMaTensHO BIBUpaTh ANMTENBHOCTE U YACTOTY NOBTOPEHUS] MMMYIbCA U MOLL-
HOCTb UCTOYHUKA N3Ny4YeHus. [Insi uamepeHnii Ha KOPOTKMX PACCTOSHUAX HEOBX0AMMbI Manble ANUTENBLHOCTU Ana obecne-
YEHUS COOTBETCTBYIOWErO pa3pelueHusi. 3TO B CBOIO ouepeab OrpaHU-MBaeT AVHAMUYECKUA ANana3oH U MakCUManbHO
namepsemyio Anvry. ins uamepexuii Ha 6oNbLWNX ANUHAX AUHAMUYECKUIA AMana3oH MOXET ObITb yBernuueH nyTem noebl-
LWEHWUA NUKOBOW ONTUHECKOI MOLLIHOCTU 10 YPOBHS, HUXE KOTOPOro HenuHeliHble 3thdekTbl HeaHauMTernbHbl. C Apyrow cTo-
POHbI, MOXEeT OblTb yBenuueHa LWMPUHA MUMMYNbCa, YTO NPUBEAET K YMEHbLUEHWIO pa3spelualoleil CnocoGHOCTH
N3MepeHnn.

B.2.6 YcTtponcTtBo 06paboTku curHanos

Ecnun tTpebyeTcs, ypoBeHb cUrHanm — WyMm MOXeT ObiTb YBENUYEH NYTEM UCMONb30BaHWA YCPEeAHEHUS1 curHana Ha
onee gNUTENBEHOM MHTEPBare BPeMEHU U3MEPEHNS.

B.2.7 YcTponcTBO 0TOOpaXkeHMA

YcTpoiicTeo oTobpaxeHust BxoguT B cxemy OPBO u aBnsieTca YacTbio 06opygoBaHus, ynpaensiiowero OPBO. Cur-
Han OPBO oTobpaxaeTcs B rpadhmueckolt hopme kak geunbensl No 0cK OpavHAaT U Kak paccTosiHue no ocu abeumce. Ock
opavHaT B Aeunbenax AomnxHa COOTBETCTBOBAaTE 06paTHO paccesHHbIM NOTEPSAM 3a ABOWHOWM npoxog. Ocb abecumuce gon-
XHa COOTBETCTBOBaTL NONOBUHE 00beUHEHHONW ONTUYECKON rpynnoBo 3aaepXku, npeobpa3oBaHHONW B paccTosiHue. Ta-
KWe NHCTPYMEHTbI KaK KypCOpbl MOTYT MCMONBb30BATLCA AN PYHHOIO UM aBTOMAaTUYECKOro uamepenusi Bcert nuHnm OPBO
UIN €€ YaCTW Ha YCTPOCTBE OTOBPaKeHus.

B.2.8 UndopmaumoHHoe conpsaxeHune (ecnu ncnonb3yeTcs)

JaHHbIN MIHCTPYMEHT MOXET 06ecneumnTb CONPsXKEHNE ¢ KOMMBIOTEPOM ANs aBTOMaTUHYECKOro aHann3a curHana unm
co3ganHus onpegeneHHon Konum oTobpaxxaemMon NMHUK.

B.2.9 YcTpoWcTBO ynpaBneHua oTpaxeHuem (ecnm ncnonb3ayeTcs)

CpeacTBa MMHMMM3ALMKN KPaTKOBPEMEHHOIO HACHILWEHWSI NPUEMHKKa BCeACTBUE BbICOKMX 3HAYEHUI OTpaXeHust
®peHensa MoryT noTpeboBaTbCs AN YMEHbLIEHVS ANWHBI KOMMNEHCHPYIOWENR KaTyWKU C BONOKHOM, CIEayoei 3a Kax-
AbiM pedriektopoM. OHM MOTYT BXOAWTL B pa3BeTBUTENb UIM MOTYT GbITb peannaoBaHbl NOCPeacTBOM SMEKTPOHHONO Mac-
KupoBaHusa. Ons npeogoneHus nepBoHavanbHOro oTpaxeHus y coegvHmuTens OPBO komneHcupylowas katylwka ¢
BOJIOKHOM (O/IMHOV B MeTpaXx, YACNEHHO NPeBoCXoasLLas ogHy AeCATYI0 ANUTENBHOCTU OTOBPaXXEHHOIO MMIMYNbCa B HAHO-
CeKyHAax) MOXeT MCMoNb30BaThCA Mexay coegututenem OPBO 1 o6pa3suom.

B.2.10 OnTtnyeckne HepadbemHble U pa3beMHbIe COeaNHUTENMN

Ecnv nHoe He ykasaHo B onpefdeneHHOM MeToge, Niobble Hepa3beMHble U pasbeMHble coeauHuTenu, Tpebyemolie
OPBO (Hanpvmep, Ans coeanHeHnst oNTUYeckoro pednekToMeTpa U KOMNEHCHPYIOLLEeN KaTyLKM C BOTOKHOM C UCNbITY-
€MbIM BONOKHOM), JOMXHbI UMETb HU3KME BHOCKHMbIE MOTEPU W HN3KYIO OTpaxaTellbHYH CnocoBHOCTL (BbiCOKMe 0GpaTHbIe
notepu). 310 TpebyeTcs ANA MUHUMKU3ALUM BHELHUX BO3ASUCTBUIA Ha paccMaTtpuaemyto nuanic OPBO.

B.3 OT6op v nogroToBkKa o6pasuoB

O6pasel npeacTaBnseT coboi BOMOKHO Ha KaTylLKe WnW B cocTaBe Kabens cornacHo TpebosaHusm noapoGHon
cneundukaunm Ha BonokHo/kabenb. ViamepeHue MoXeT NPOBOAWTLCSI B 3aBOACKUX W PearbHbIX YCNOBUSIX IKCNNyaTaumm
Ha €UHBIX N COeAMHEHHbIX CeKUMSIX.

Mpwumeyanue—Cneayer ybeamTbcsi, YTO HAMOTKA HE MPUBOAUT K CYLLECTBEHHOMY YAITMHEHUIO U3MEPSEMOTO
OTpe3Ka BOITOKHA.

B.4 MNpoBeneHne namepeHun

B.4.1 Tpu meToaa npoBegeHus namepeHUn

Wcnonb3ayioT Tpyu MeToga nNpoBeAeHUs1 M3MEPEHUN:

- meTof AByx Touek (B.4.3.1), KOTOPbLIA UCNONBL3YIOT, KOrAa OTPE30K BONOKHA unu kabensi HEM3BECTHOW ANWHBI
npeawecTByeT UCMLITYEMOMY BOMOKHY UInv kabenio;

- metopg oaHon Toukm 0 (B.4.3.2), koTopblii uIcnonb3yloT 6e3 npealwecTeyiowero oTpeaka BorokHa unu kabens;

- metog oaHol Toukn 1 (B.4.3.3), KOTOPLI NCNONBL3YIOT C NPEALLECTBYIOWMWM OTPE3KOM BOJIOKHA HEM3BECTHOW AnN-
Hbl M FPYMNNOBLIM MOKa3aTesniem, TaKUM Xe, Kak BOMIOKHO, KOTOpOe Heo6XoanMo N3MepUuTh.

8
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M pwumedyaHune— [NpnmamepeHnn kabensi BaXXHO UMETb B BUAY, YTO U3-32 KOHCTPYKLUMM BonblumMHCTBa Kabenen
cylecTByeT M3bbITOYHas AnvHa BOJOKHA B kabene. MoaToMy rpynnoBoi nokasaternbs npernomMrieHust kabensi npesobiwaeT
rpynnoBoW nokasaTtenb NPernoMneHnst BONOKHA Arisl TOro e TUNa BONMOKHA. 3TO BEAET K PACXOXAEHUIO MeXAY ANIMHOW BO-
NokHa B kaberne u AnuHOW camoro kabens.

B.4.2 O6Gwnn nopsaaok AeNcTBUM ANA BCeX Tpex MeToaoB

B.4.2.1 O6paseu coeauHsioT NM6O ¢ M3mepuTenbHBIM NPMBOPOM, NGO ¢ OAHWUM KOHLIOM KOMIMEHCUPYIOLLEN KaTyLu-
KM C BOITOKHOM (ecrnn ucnone3ayertcsi). [Ipyroi KoHeL, KOMNeHCHPYIOLLLER KaTyWKU C BOITOKHOM (€CINK MCMOrNb3yeTcs) coeau-
HSIIOT C U3MepUTENbHBIM NPUGOPOM.

B.4.2.2 Tak kaKk AormkHbl 6bITb 3aMKCMPOBaHbI TOUHbIE PaccTosiHUA, TpebyeTcs 3HaTb 3HaueHne 3hHEKTUBHOIO
nokasarensi rpynnoBoy 3azep:kku obpa3sua. Ecniv aTo 3HaueHne HeM3BeCTHO, TO, YTOOLI ONpeenuTb ero, creayeT UCnonb-
30BaTb METOA, NPUBEAEHHLIN B B.4.4.

B.4.2.3 Mapametpbl OPBO, Takne kak AnNvHA BOIHblI MCTOYHUKA, ANUTENbHOCTL MMIYNbCa, QUANa3oH OANWHLI U
cpeaHee 3HauYeHWe curHana, BBOAST B U3MepuUTernbHbIM Npubop BMecTe ¢ rpynnoBbLIM NokasaTtenem npenomneHns o6pas-
ua. 3HauYeHUs HEKOTOPbIX M3 3TUX NapameTPoB MOTyT ObiTb NpeAyCcTaHOBNeHbl B U3MepUTENbHOM npubope.

B.4.2.4 N3mepuTenbHbii Npubop HacTpauBaloT, UTo6bl 0TO6pa3uTe curHan obparHoro paccesiHns ot o6pasua. Mo-
XeT ObITh NOMEe3HO Ha4aTb ¢ IPY6Ooro NPONoOPLUMOHANLHOIO MacLITabMPOBaHNA Pa3MepOB Mo BEPTUKArNv U rOPUM3OHTanNn gns
oTo6paXeHUsi MaKCMMaribHO BO3MOXHOM [AMNMHbI OTPE3Ka BOMOKHA.

B.4.2.5 Ecnm ecTb HEO6XOAMMOCTb B YBENIMUYEHHOM pa3speLueHun, cneayeT Nno BO3MOXHOCTU OTperynmpoBath rpa-
chuyeckuii gucnner Ha otobpaxeHue paccMmaTpueaemon obnactm B 6onee kpynHom macwrtabe (306MBLLUMCE TOFO, YTOOLI
COOTBETCTBYIOLLME NOKa3aHUsI UICTUHHOIO CUrHana MoXHO 6bino OTNNUNTL OT WYMa).

B.4.3 Mopsaok aencTBMA, XapaKTepHbIA ANA KaXA0ro u3 MeToaos

B.4.3.1 MeTopn aByx TO4YeK

B.4.3.1.1 YcraHaBnuBatoT Kypcop B Hauarno nuHum OPBO o6pa3sua ao nioboro y4actka NoHWKEHUs1 MOLLHOCTH, YTO
MoxeT ObITb CNOXHO cAenath (PUCcyHoK B.2), unu B Touky (koTopasi MoxeT GbiTb OnpegeneHa npousBoguTenem) Ha nepe-
AHeM OpoHTe OTpaxkeHHOro umnynsca (pucyHok B.3). Ecnu Hauano He 04eBUAHO 13-32 MMHUMATIBHOWN Pa3pbiBHOCTH, KPYTO
n3rnbatoT KPUBYLC OKOMO TOr0 MecTa U U3MEHSIIOT pagmyc Ans YNpoLLeHUs pasmeLleHnst kypcopa. Onpeaensiiot koopau-
HaTy paccTosHUA Z, C NOMOLLBI0 andaBnTHO-UMGPOBOro AMCNest.

B.4.3.1.2 YcTaHaBnuvBalT TOT XXe UNu Apyrov Kypcop B koHel, nuinm OPBO o6pa3sua B ToUKy, CXOAHYIO C TOYKOW B
B.4.3.1.1. Ecnm koHeL, He 0YeBWAeH M3-32 MUHMMaIbHOW pa3peIBHOCTH, KPYTO M3rvbaloT KpMBYIO OKOMO 3TOFO MecTa U U3-
MEHSRIOT paguyc Ans ynpoLweHns paaMmeLLeHns Kypcopa. B kauecTBe anbTepHaTUBbI, MO BO3SMOXHOCTU, AANbHWUIA KOHEL, BO-
NOKHa paspesaleT nonornam AnsA NonyyYeHnss Tam otTpaxenusi. Ecnv koHel nuimn OPBO HMXE MUHMMAaNbHOTO YpOBHSA
LIYMa, U3MEpPEeHne ArnvHblI MOXKET MMETb MaKCMMAaIbHYIO MOMPELLHOCTh, PaBHYIO ArNMHE MNynsca. OnpegensioT KoopanHa-
Ty paccTosiHuA Z,.

B.4.3.1.3 [nsa makcumanbHON TOYHOCTM onpeaeneHns AnuHbl BONokHa yobiBaHWe nnu HapacTaHue curHana ebnu-
31 TOYeK z, U Z, AOIKHO MMETb CXOdHbIN xapakTep. OnpeaenstioT gnuHy obpasua (z, — ).

dB i

o

0 z z PaccrosHue

Pucynok B.2 — Cxematndeckasi nunnst OPBO obpasua (0T z, 40 z,) ¢ cekumen kabens (Hanpumep,
KOMNEHCUPYIOLLEI KaTYLLKOW C BOMTOKHOM) HEM3BECTHOW ANWHbI Z,, NPeALLECTBYIOLWEN emy,
n 6e3 umMnynbca OTpaXeHWs OT TOUKU COEAMHEHNS BONOKHA (MeToa ABYX ToYek no B.4.3.1)
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dB4A

o
|

0 2 2 PaccrosiHue

PucyHok B.3 — CxemaTtuuHasn nunusa OPBO o6pasua (o1 z, A0 z,) ¢ cekumnen kabens (Hanpumep,
KOMMEHCNPYIOLLEN KaTYLLKON ¢ BONOKHOM) HEU3BECTHOWM ANNHbI Z,, NPEALLECTBYIOWEN emy,
W C UMIYNbCOM OTPaXKEHMs OT TOYKM COEeAMHEHWS BOMNOKHa (MeToa AByx Todek no B.4.3.1)

B.4.3.2 MeToa oaHOM TOYKKM 0

HaHHbIn MeTod NCMONb3YIOT, KOrAa OTPE30K BONIOKHA UMW cekumst kabens (M BONOKHO C KOMIMEHCUPYIOWEN KaTyLwu-
KW) He npeglwecTByeT o6pasuy (pucyHok B.4).

B.4.3.2.1 YcraHasnueatT kypcop B koHel nuHun OPBO obpasya Ao no6oro yvactka NoHMXeHUs1 MOWHOCTH, YTO
MOXeT BblTb CNOXHO cAenaTtb, UNK B TOUKY (KOTopasli MOXeT GbiTh onpeaeneHa Npon3eoauTenem) Ha nepeaHem OpoHTe
OTpaxeHHOro nMnyneca. Ecnm koHew He o4eBKMAEH U3-32 MUHUMAanbHOW Pa3pbIBHOCTU, KPYTO U3MmMbaloT KPUBYIO OKONO 3TO-
ro MecTa u U3MEHsI0T pagnyc AN ynpoLweHus pasmeLweHus Kkypcopa. Ecnu koney nuinm OPBO Huxe MuHMManbHoro
YPOBHSA WyMa, uaMepeHue AnnHbl MOXeT UMeTb MakKCUMarnbHY0 NOrpewHoOCTb, paBHylo ArNnnMHe uMnyrnbea.

B kauecTBe anbTepHaTUBbI, MO BO3MOXHOCTY, AarnbHUI KOHEL BONOKHA paspe3atoT nonosam Ars nony4yeHus Tam oT-
paxeHus. OnpeaensioT KOOPAUHATY PACCTOAHNSA Z,.

B.4.3.2.2 JnuHa obpasua paBHsieTCs Z,.

B.4.3.3 MeToa oaHoOM Touku 1

JaHHbIN MeTOA UCMONB3YIOT, KOrAa OTPE30K BOJTOKHA UMK CeKLmMs Kabens (MNu KOMNEHCHPYIOW AN KaTyLWKa C BOINOK-
HOM) N3BECTHON ANWHBI Z, NpealecTByeT o6pasuy (pucyHok B.5). [inuHa moxeT GbITh NOMy4eHa NPpU MEXaHNYECKOM n3me-
peHun, HanpuMep NpU NCMOSb30BAHUM YCTPOWMCTB KOHTAKTHOIO TUMNA CO CHETYUKAMM.

MpwumeyaHn e — BonokHo, NCNONb30BaHHOE B NPefLLIECTBYIOWEN cekunmn kabens (Mnu KOMNEHCUPYIOLWEN Ka-
TYLUKE C BOJIOKHOM), JOIIKHO MMETb aHamnornyHbIi ¢ 00pasLom rpyrnnoBoii nokasaTtens NPenoMneHus.

B.4.3.3.1 CnepytoT nopsiaky, ykasaHHomy B B.4.3.2.1.
B.4.3.3.2 nuna obpasua paeHseTes (z, — Zp).

dB4

e

0 z PaccTosHue

PucyHok B.4 — Cxemartuunasi nuamna OPBO obpasua (ot 0 o z,) 6e3 cekumm kabens,
npegwecTeylowei emy (MeTog oaHol Touku o B.4.3.2)

10
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dB 4

Py

0 zp ) PaccrosHue

PucyHok B.5 — Cxematnunasi nuuna OPBO obpasua (ot z, A0 z,) ¢ cexuueii kabens (Hanpumep,
KOMMEHCUPYIOLLIEN KaTyLLKOW C BONIOKHOM) U3BECTHOM ANMUHbI Z,,, NPEALLECTBYIOWEN eMy
(meTop opHoli Touku no B.4.3.3)

B.4.4 OnpegeneHve rpynnoBOro noka3sarerns npenomMmmneHusi

B.4.4.1 TouHo onpeaensitoT hU3NYECKYI0 ANMHY KannGpoBOYHOro BOMOKHA UnKn kabens. 3T1o MoxeT 6biTh caenaHo
NocpeacTBOM MEXaHNYEeCKOro n3MepeHusl, HaNpuMep C UCMONb30BaHWEM YCTPOMCTB KOHTAKTHOIO TUMA CO CHETHUKAMM.

B.4.4.2 CnegyioT nopsigky, ykasaHHomy B B.4.2.1 gnsa kanubpoeouHoro BonokHa unu kabens.

B.4.4.3 CnegyioT nopsgky, ykasaHHoMmy B B.4.2.3, HO C NpOM3BONbHLIM FPYNNOBLIM NMOKa3aTenem NpPenomneHus.

B.4.4.4 YcraHaBnuBaloT oauH Kypcop B HA4ano nuHWK, kak ykasaHo B B.4.3.1.1. Onpepgensiot koopanHaTty paccTos-
HUA Z, C NCNonb3oBaHWem andgasnTHO-LppoBOro gucnnes.

B.4.4.5 YcTaHaBnuBeatoT Apyrov kypcop B KOHeU NUHWUK, KaK ykasaHo B B.4.3.1.2. OnpegensitoT koopanHaTy paccTosi-
HUSA Z,.

B.4.4.6 Perynupy:oT WKany rpynnoeoro nokasatens NpenomMneHuns Takum o6pasom, 4tobel pasHuua (z, — z,), koto-
past MOXeT ObITb aBTOMaTUYECKN paccHMTaHa u3aMepuTernbHLIM NPUGOPOM, paBHANach AnuHe, onpeaeneHHon s B.4.4.1.

B.5 PeaynbTtatbl

B nononHexue k pesynbtatam, ykasaHHbIM B pasgene 8, no TpeGoBaHuio 4OMKHa NPeaoCcTaBNATLCA Criedyiouas uH-
copmauums:
- IPYnNMnoBON Nokasaresb NpenomneHus.
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Mpunoxenune C
(o6A3aTenbHoe)

TpeboBaHuA, oTHocAWMecA k meTtogy C.
YonuHeHne BONOKHa

C.1 MpuHUMn

OnpegensitoT yanuHeHne BoNokHa meTogom tasosoro capura (cm. C.2.2.1) unm no aucdepeHumansHoi 3aaepike
umnyneca (cMm. C.2.2.2).
PacTtskeHne BonokHa npu ero yanvHeHum € = AL/L onpegensitot no dopmyne

e=vAL (€.1)
L

roe At — andpdbepeHumansHas 3agepKka MMNynbea;
L — anvHa obpasua BONoKHa;
V — KoHCTaHTa, KoTopas 3aBucuT oT KoaddmumneHTa PoToyNPYrocTy k, CKOPOCTM CBETa B BAKYYME C U FPYNNOBOrO NO-
Kazartens npenomnenuns N, :

v= ke (C.2)

C nomoLbio NoNpaeoYHOro koadduumneHTa V BHOCAT Nonpasky B pe3ynbTaTel UBMEPEeHUit BCreacTBue U3meHeHNN
B NnokasaTene NpenomieHns BONOKHa, BO3HMKLIMX U3-3a PaCTSKEHUS.

Ecnvn ncnoneayetcs metoa dasosoro casura (cm. C.2.2.1), andpdpepeHumansHyio 3agepxky Af nonyuaiot us cneay-
owen opmynsi:

At=_29 (C.3)
360F

rage A6 — dhasoBbIv CABMI, B rpagycax;

f— vacrota mogynsiyuu.

Tak Kak nonpasoyHbIN KO3MMUUMEHT V/ 3aBUCHT OT KaTeropun BOMOKHA, TO M3MEPUTENbHOE YCTPOMCTBO JOIKHO
ObITb OTKANUOPOBAHO.

C.2 O6opynoBaHue

C.21 O6wwe TpeboBaHunA

WN3amepuTtenbHoe npucnocobneHne ¢ 3aBeCTHOW M3MepuTenbHON 6a3oi AomKHO obecneunBaTb BO3MOXHOCTbL MpU-
NOXEHNA N U3MEHEHUS 3HaYEHUs1 NPOAONBHON HArpy3ku, OEeNCTBYOLLEN Ha kabernb unm BonokHo. s npegoTBpalLeHus
CKOMNbXEHUs1 BOJIOKHA BO BPeMs MPUMOXeHWUs Harpy3ku cobntogatoT npaBuibHOE KpernneHue koHuoe obpasua. CooTtee-
TCTBYIOLWMIA YANUHUTENBHBIVA CTEHA UCNONB3YIOT ANs KANMOPOBKM (ha3oBOro CABUIA UNU 3aeP>KKU MMNYNbCa OTHOCUTETb-
HO MEexaHW4eCKN U3MEPEHHOTO YANMHEHNS BOMOKHA.

C.2.2 O6opynoBaHne Ansi ONTUYECKNX N3MEPEHNN

O6opypoeaHue ansi 06oMx MeTogoB — MeToga dhas3oBoro casura unm Mmetoga audgepeHumnansHON 3a4epXrkm UM-
nynbca — AOMKHO CTaburnbHO YHKUUOHMPOBATE B TEYEHME Neproda BpeMeHU U3MEPEHUS U B AUana3oHe BO3ENCTBYHO-
wux temnepatyp (pucyHkn C.1 n C.2 cooTBETCTBEHHO ANA Anarpamm TMNOBOro 06opyaoBaHus).

C.2.21 MeTop chaszoBoro casura

Mcnonb3yioT nctoqHmk ceeTa (Nnbo nasepHsivi Anog, Nbo cBETOM3Ny4aoWwmi anod, NanydatoWwmin oTunbLTPoBaH-
HbIl CBET), MOAYNATOP, ONTUKY BBOAA U3NyYeHUs], 4ETEKTOp CUIHaNOB U reHepaTop 3TanoHHbIX CUTHANOB 4151 U3MepeHUs
XpoMaTU4eckol gucnepcumn. 3Tv Yact obopyaoBaHus ykasaHbl n onucadsl B MK 60793-1-42 (MeTog A). OTnnumem sig-
NsieTCs TO, YTO UCMONb3YeTCA TONMbKO OAUH NnasepHbii gnoa. Habnwopaemble dasoBble COBUMM SIBNSIIOTCS DYHKUMEN OT
pacTsiKeHUs BOMOKHA.

Mpumeyanune—Ilpn ncnonbL3oBaHun QaHHOIO MeToda credyeT y4uTbiBaTh HEONpeaeneHHOCTb NoKasaHui
Wwkanel thazomeTpa npu nepexocge 4epes 360°.

C.2.2.2 MeTop 3agepXkn uMnynbca (BpeMeHn pacnpocTpaHeHUs curHana)

McrnonbayioT o6opyaoeaHve, Tpebytoleecs ANA COOTBETCTBYIOLLEIO MeToAa U3MepeHusi BpeMeHW pacnpocTpaHe-
HUA CWrHana, Takoe Kak KOPOTKOMMNYMbCHbIM/PPEHEeneBCkuii OnTuYeckuii pecdriekToMeTp BO BpemMeHHoW obnactu
(OPBO).
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C.2.3 Paspewarowasi Cnoco6HOCTb N3MepUTensLHOro npmbopa

Paspewatolas cnocoGHOCTb M3MEPEHWS PaCTsKEHUS BCEN M3MEPUTENbHOWM CUCTEMbI JOMMKHA ObiTb PaBHON MK
MeHblue, Yem 0,01 %. OTa nameputensHasi cucTema BKIIloHaeT ONTUYeCcKoe naMmepuTensHoe obopyaoBaHue (4actoTy Mo-
JyNAUUY UNW LWMPUHY MMNYIbCa U T. 4.) M M3MepUTernbHOe NpucnocobneHne (AnvHy namepuTenbHON 6asbl, hukcaTopbl
KOHUOB kabens/BonokHa, uamepeHue Harpy3ku u T. n.). Nockonbky Bce 3TV hakTopbl BKIOUEHbI B ONpeaeneHne TOYHOCTU
BCEN N3MEepPUTENBbHOW CUCTEMbI U €€ paspellatowen CnocoGHOCTU, KaXablli U3MEepPUTENbHLIN CTeHA, AOIMKEH ObiTh OLEeHeH
OTAEnbHO.

HaHHbIN NopsaoK NPoBeAeHUs1 U3MepeHul NpegHasHaveH Ansi yCnoBuii KOMHaTHON cpeabl, TuNnyHow ansi nabopa-
Topwii. [laHHBIN MeToA NPUMEHVM NPV ApYrMX yCNoBusiX, NpedycMmaTpuBaioLLmx, YToObl TemnepaTypa Oblna ctabunbHON B
npegenax =2 °C B TeyeHve ucnoitanus. [ns akcTpeMansHoi TemnepaTtypbl M uameHeHuii gasnexus (bonee 40 atm) moryT
6bITb HEOOX0AMMBI MONPaBKU, OCOOEHHO NO OTHOLLEHUIO K KOShdMUMNEHTY V.

McnbiTyemoe
Na3epHblii BOTMOKHO OnTYecKmit BeKTOpHbiit KomnbioTep
> —
avon AeTeKTop ™1 BonkTMeTp
|
Feveparop BTanoHHbIN cUrHan
CcUrHarnoB

PucyHok C.1 — PacnonoxeHve ob6opygoBanus gna metoga cdasoeoro casura (cm. C.2.2.1)

WUcnbiTyemoe
NasepHlit BOMOKHO OnTnyeckui
> EEEE———
avon fAeTexTop > Ocumnnorpad Komnuiotep
CMHXpOHM3UpYIOLLAs STanoHHLIA curHan
uenb

PucyHok C.2 — Pacnonoxenune ob6opyaoBaHus ansi metoga anddepeHumanbHon 3aaepku
umnynbca (cm. C.2.2.2)

C.3 MpoBegeHne ncnbiTaHMA

C.3.1 Kanmbposka

YcTaHaBnMBaloT 3TArNOHHOE BONOKHO HA YASIMHUTENBHLIN CTEHA U COeanHSAIOT ero ¢ o6opyaoBaHMeM Arist onTuyec-
KX U3MEPEHNN.

MocTeneHHo pacTArMBallOT BONOKHO B MpeAenax n3BeCcTHOro AmanasoHa yanvHeHus, KoTopblii SIBNSieTCA 40CTaToY-
HO NMHENHbIM, ANns onpeaenenns koadgpduuymneHTa V.

MamepsioT n permcTpupyioT, 1o BO3MOXHOCTU HENPepbIBHO, 3Ha4eHns ¢ha3oBoro casura unv 3agepxkm UMnynsca
KaK (pyHKUMIO OT MEXaHUYECKOIO YAITMHEHUS] BOITOKHA.

OnpepeneHHoe Takmm 06pasoM oTHOLLEHME OO BLSICHSET BbI3BaHHbIE PACTAXKEHUEM BOIOKHA U3MEHEHWUA TPYNNOBOTo
nokasarernsi NperomMrneHusl.

MpnmevaHns

1 PekomeHpyeTcsi, 4Tobbl onepaTop BbINOMNHSIN KanmbpoBKy cnyqaHo BbliGpaHHbIX 00pasuoB BOMOKHA OAHOrO
Mna.

2 Het Heob6xoaMMOCTN NOBTOPSATL 3Ty KanNubpoBKy nepea nsmepeHnemM yanmHeHUsi KXXO40ro BONOKHA, NOKa NCNofb-
3yeTCs TOT K& CaMblii TUIM BOJTOKHA (KOHCTPYKLMS U NPOM3BOAUTEND).
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C.3.2 UamepeHne obpasua

Ins aTanoHHoro ycnoeusi (06bIYHO YCIIOBUI OKPY>KatoLen cpeabl) Nony4atoT 3HaveHne dasbl B rpagycax unm spe-
MEHHOW 3aJepKkn. PerncTpupytoT aTanoHHoe 3HaveHue. PactarveatoT obpasel, B NpogoribHON NOCKOCTU NyTeM Npunio-
KEHUs1 ykasaHHOW Harpysku. [locrne Toro kak npunoXeHHas Harpyska cTtabunmavpyeTcsi, NOBTOPSIOT Mnpoueaypbl
M3MEpPEHUS 1 PEMMCTPUPYIOT NGO 3Ha4eHne hasbl NOCre pacTsixeHus, TG0 3Ha4YeHne AnvHbl Nnocne pactsikenust. MNosTo-
psAOT 3TW warn Ans nobbiX AONONHWTENbHBLIX YCNOBUIA Harpy3ku. MNocne CHATUS NPUNOXEHHOW Harpysku NpoBoOAsT Mno-
cnepHee uamepeHmne, YTobel yoeauTbesi, HTO BOMOKHO BO3BPATUIIOCH K NEPBOHAYANbHOMY 3TaroHHOMY COCTOSIHULO.

MpumedaHue—TllpoBoasT N3MepeHNe Ha OQHOM KOHUE, UCMONb3ys OAWH M3 MEeTOAOB, YKa3aHHbIX HUXeE.
Ecnu ncnonesyetcs meToz da3oBoro capura, asy HeobxoarMmMo HeNpPepbIBHO PErMCTPUPOBaTL OAHOBPEMEHHO C MPUIOo-
KEHUeM Harpy3sku, 4Tobbl y4ecTb nepexon vepes 360°.

a) Ons kabens, nogeepraemMoro nenbiTaHuio, GopMUpYOT ONTUYECKUIA NYTb U3 ABYX BOJTOKOH, KOTOPbIE COeAUHEHDI
Ha ganbHeM koHue. OgHako BecrieacTeue adhdpekTa yepeaHeHNs pacTskeHUs ABYX BOMOKOH crieyeT BHUMAaTeNnbHO Noaxo-
OVTb K MHTeprnpeTauum pe3ynbTaTos.

b) BcraensioT Ha GrnvkHeM KOHLUE Noaxodsuii HanpaBIeHHbIN COeAVHUTENb, COeAUHEHHbIV C OAHOW CTOPOHbI C
MCTOYHUKOM CBEeTa 1 C AETEKTOPOM, a C APYrov CTOPOHblI — C UCMbITYEMbIM BOMTOKHOM. 3aTeM namepsioT ha3oBbii COBUTM
WU 3aZ1ePKKY UMMYyNbca MEXAy BXOASILLMM CUTHaNoM U CUTHaNoOM, OTPaXXEHHbIM OT AarnbHero KoHua. Paspe3aHHbii Ha-
JBOE TopeL AarbHEero KoHLa BONOKHa JOIMKEH GbITb YNCTBIM M NEPNEHANKYNSIPHLIM A5 NONYyYeHUst OTPaXKEHHOIo curHana
MaKkcumarbHOW aMnnuTyabl. Heo6xoaumo NpuHATL Mepbl ANst yCTPpaHEeHUst BIIUSIHUST APYTUX OTPaXeHu (T. e. oT GrivkHero
KOHLA BOMNOKHA).

B 0oboux cnyvasx ncnonb3ytoT kKoadpduUMeHT 2 anst UCNpaeneHunsi Nony4YeHHbIX JaHHbIX (ha3oBoOro caBura unm 3a-
OEPKKM UMMyrbca, YTobbl yuecTb ABONHYIO ATNTMHY ONTUYECKOTO MyTU.

C.4 PesynbTaTthbl

B gononHeHwe kK pesynbTaram, ykasaHHbIM B pasgere 8, no TpeboBaHuio AoMKHA NpeAoCTaBNsATLCS creayowas UH-
dopmauums:

- Harpyska, NpuIoXeHHas NPy CHATUM NOKa3aHWi ANs Kaxkaon dassl (Mnuv ANvHbL), U pacCHUTaHHOE PACTSDKEHNE BO-
TOKHa;

- TVN ¥ YacToTa moaynsitopa (Metog d)asoBoro cagura).
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Mpwvnoxenne D
(o6a3aTenbHoe)

Tpe6oBaHuA, oTHOCAWMeECH K meTtopny D.
MexaHu4veckoe usMmepeHue ANUHbLI

D.1 MpuHumn

JaHHbIf MeTOA M3MEPEHUS ANMHBI BONTOKHA OCHOBaH Ha HAMOTKE BONOKHA Ha KaTyLLKy. 3TO MOXeT ObiTb cienaHo Ha
BOJTOYUITIBHOW MalLVHE BO BPEMSI onepauum NpoBepKn NPOYHOCTU BONOKHA MNU NI0BOro Apyroro CXoXero npoLecca HaMoT-
Kv. Bo Bpemsi 3TOro npouecca BOrNoKHO 3aKkpernnsaeTcs Ha kKannbpoBaHHOM Konece ¢ hMKCUPOBaHHbLIM AMAaMETPOM, KOTOpoe
Bpawaetcs. Yucno obopoTos, 0bpasyowmxcs B npouecce HaMOTKKU, YMHOXXeHHoe Ha nD/1000, cocTaensieT gnuHy BofnokHa
B KUNomeTpax, rae D — 310 guameTp CYETHOro Koneca B MeTpax.

D.2 O6opynoBaHune

Mcnonb3yioT Koneco Unmu cMcTemy Kornec Tak, YTobbl NpoxoxaeHue oTpeska BOMNokHa Yepes 3Ty cuctemy 6uino ces-
3aHO C BpalleHNeM CHeTHOrO Koneca no NuHerHomy 3akoHy. Heo6xoammo ncknioumtb Npockanb3biBAHUE BONMOKHA OTHOCU-
TeNbHO NOBEPXHOCTM CHETHOIO Koreca.

CyeTHOE Koneco AOMKHO ObiTe TBEPARIM, HA MOBEPXHOCTU CHETHONO KONeca He AOMKHO BbiTk 3ayCeHUEeB Unu apyrnx
3NEeMEHTOB, KOTOpble MOryT NOBPeAnTb BOMOKHO. CUHETHOE KOMeco COeanHAIOT C SNEKTPOHHBIM CHETUUKOM, KOTOPBLIA MO-
XeT Npeobpa3oBbIBaTL YNCIO 0OOPOTOB CHETHOMO KONeca B AnvHY.

D.3 MNpoBeageHne ncnbiTaHusa

D.3.1 KannbpoBka

KanubpytoT koneco MeTogoM HaMOTKM Ha HEro BONOKHA U3BECTHOW ANMHbLI (KanuGpOBOYHOE BOMOKHO). OTO MOXET
CKOMMNEHCMPOoBaTh pPa3nuyusi B Ka4ecTBe 06paboTkn NOBEPXHOCTU Koneca unm MexaHmama npueoaa koneca.

Wcnone3yioT nameputensHoe obopygoBaHue Ansi NPOBEAEHUSA U3MEPEHUN ANMHBI HAa KanMOGPOBOYHOM BONOKHE.
Ons poctmkeHusi TpebyemMon TOYHOCTU M3MEPEHWIA MCMOMb3YIOT BONOKHO A0CTaTOuHO Gonbluion anuHel. MNpu npoBeaeHun
M3MepeHuii ycTaHaBNunBatoT BOMOKHO MO NPSIMOV NIMHUK 1 NPOBOAAT U3MEPEHUS HA HEM NPU TEMNEpaType, KOTopas corna-
cyeTcs ¢ pabodel TeMnepaTypon yCTPONCTBA ANsi MEXaHUYECKUX U3MEePEHUN.

D.3.2 MNMpoBeneHne namepeHun

YcTaHaBnmBeaoT cHeTYMK Ha «0» 1 HAYMHAIOT NPoUecc HaMmoTku. [py OKOHYaHWMK NpoLecca HAMOTKU CHUMAIOT NOKa-
3aHUsI cHETUMKa U Npeobpa3oBbIBAKOT MX B 3HAYEHWUA ANUHBI.

MpwumedaHue—HamoTka He AOMKHA NPUBOANTL K 3HAUUTENBHOMY YANUHEHUIO BOSTOKHA, W YCNOBUA yASIMHe-
HUA HE OOMKHBI UBMEHSATLCA B TeYeHNe npouecca KanuGpoBKkn.
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MpunoxeHwne E
(o6s3aTenbHOe)

Tpe6oBaHunA, oTHocAWwMecA K metony E.
daszoBbLIN cABUT

E.1 Obwme cBepgeHunnA

Mpu gaHHOM MeToAe UCMbITAHMS UCMONb3YIOT M3MEHeHre hasoBoro CABMra B ONTUHECKOM BOJTOKHE Unn kabene npu
yBENMYEHUN YacToThl 40 3apaHee yCTaHOBIIEHHON 4YacToThl Moaynsiumm . . MeToq MoXeT NPUMEHATLCS K ANMHaM BOTMOK-
Ha 06bIYHO B AMana3oHe OT MeHee 1 M 10 HECKOMNBbKMUX KUITOMETPOB AnNs BONMOKOH KaTeropun A1 u 10 HECKONBKUX COTEH Ku-
NOMETPOB ANA BONOKOH Knacca B.

E.2 O6opynoBaHue

Cxema namepwvTensHoro o60pyaoBaHus nokasaHa Ha pucyHke E.1. O6opygoBaHue, UCNONb3yeMoe B JaHHOM MEeTO-
Je N3MepeHus, Takke MOXeT ObiTb CKOHMUIYPMPOBaHO AN U3MEPEHUSI XPOMaTUUECKO ANCNIEPCUM BONOKHA, MamepeHune
XpomaTu4ecKon gucnepcumn metogom dasosoro casura onucano B MOK 60793-1-42 (metog A).

E.2.1 UcTo4HMK cBeTa

WcnonbaytoT nmbo nasepHblii guoa, nmbo CBETOM3NyYaloWmin guog ¢ dunbTpaunen ceeTta. AnvHa LeHTpansHOM
BOJTHBI U MOAYNMPOBAHHASA BbIXOAHas hasza A0KHbI ObiTh CTAOUNBHBIMK B TEYEHWE BPEMEHW U3MEPEHUs MPU BO3HUKAI0-
LMX TOKE CMELLEHUs, YacToTe MOAYNsiLMM U TeMMNEPaTypHOM guanas3oHe avoaa.

MonHas wupvHa cnekrpa Ha ypoeHe nonymakcmmyma (MNWIMM) He gonxHa npesbiwate 30 HM. MNpu HeobxoaumocTn
3TO JOCTUIaeTCH 3a CHET MCMONb30BaHNMS MOHOXPOMAaTopa UK ONTUHECKoro hmnbTpa.

E.2.2 MogynsaTop

[ns reHepauun BONHbI, MMetoLel hopMy ¢ OAHON AOMUHAHTHON Pypbe-KOMNOHEHTOW, HanpUMep CUHYCOMAANBHON
BOJHbI, MCMOMb3YIOT 06opyAOBaHNe ANA MOAYNALMM MHTEHCUBHOCTM BLIXOOHOIO CMIHana UCTOYHUKA CBETA B LIMPOKOM
4acTOTHOM AmanasoHe, 06bl4YHO NpuMepHo oT 100 'y, A0 HECKOMNBKMX rurarepu.

BbiGop 4acToThl MOAyNAUMKM OnpeaenseTcsl MakCMMarnbHOW ANUHOM BONOKHA, KOTOPOE A0MKHO GbiTb M3MepeHo, n
TpebyeMol TOUHOCTLIO M3MepeHus. YTobbl n3bexaTtb HeonpeaeneHHOCTH, Bbi3biBAaEMON 2r ha30BLIMU CABUIaMU, NPU Ha-
nuuum Gonee 0gHOro NOMHOrO UMKNa MOAYNSLUMM B BOJIOKHE HEOGXOAMMO HauaTb C HWU3KOWM YacTOTbl U CHMTATb YMCNO
MOIHBIX LMKMNOB NPV MEANEHHOM YBENUYEHNW YacToThl. BaxHo, 4To6bl uncno 2r haszoBbix cABUIroB 6biNo TOYHO noacynTa-
HO. Vicnonb3oBaHne Gonee BbICOKOW YacToThl 06bIUHO AaeT Gonee ToUHOE n3aMepeHue AnvHbl. [ins 3aaaHHon AnvHbl L Bo-
NOKHa (B MeTpax) MakcumarnbHasa HavanbHas vacrota £, . (B repuax) onpegensiercsi ypaBHeHUeM

fotart < & (E.1)

rae ¢ — CKOpOCTb CBeTa B Bakyyme, M/c;
N — rpynnoBoi nokasartens NpenomneHus.

Hanpumep, ans aonuHel 10 KM TMIMYHOE MakcuMarbHoe 3HadveHue f,, JOMKHO ObiTb 20 K L.

C Apyron CTOpOHbI, €CNU HavanbHas YactoTta yxe 6bina BoibpaHa, Torga MakcMmarnbHYI0 ANUHY BOMOKHA, KOTopas
MoxeT 6biTb M3MepeHa, MOXHO paccunTaTbh NEPECTAHOBKON COCTaBMsIoWMX ypaBHeHus (E.1).

BbibpaHHas Hanbonbluan YacToTa, COOTBETCTBYIOLMI (ha30BbIN WYM Ha 3TOW YacToTe M HEONPEAENEHHOCTL CaMOW
4acToTbl MOAyNsiuMK ByayT onpeaensaTh paspeLualoLyo cnocobHOCTb M3MePUTENBHON CUCTEMBI. 1N MUHUMaNbHO n3Me-
puMoro ¢pasoBoro MaMeHeHus! A¢ B pagnaHax MMHUMarbHO pa3pellaemasi anuHa AL B oTcyTcTBre hasoBoro wyma v He-
onpeaeneHHOCTU YacToThl ONpeaensaeTcs ypaBHeHUeM

AL=_A%C (E.2)
£ Nox

HyxHO 3ameTuTb, 4YTO 3HaYeHne Ap MOXeT 3aBUCETb OT UCTIONb3YEMON YacTOTbl MOAYNALMK.

C Apyroi cTOpOHbI, AN 3a4aHHON pa3peLualowWwen CnocoGHOCTY ANVHBI BONOKHA Tpebyeman MakcuManbHas 4acTo-
Ta MoxeT GbiTb onpeAeneHa NepecTaHOBKOW COCTaBNsIoWMX ypaBHeHust (E.2).

Hanpumep, ans dasoeon paspelwarouwer cnocobHoctn 0,01 pag n makcumansHon HacToTsl 100 MMy paspewatowiasn
CcnocobHOCTL No AnuHe GyaeT NpubNNanTensHo 3 MMm.

E.2.3 OnTtuka BBOAA U3ny4eHnA

CeeT OT MCTOUHMKA BBOAAT B UCNBITYEMOE BONOKHO, HANPUMEP, ONTUYECKM HhopMMpya n3oGpaeHne Ha KOoHUEe nc-
NbITYEMOro BOMOKHA MNU METOAOM NPSIMOro TOPLEBOrO COeANHEHUS TMGKOro BbIBOAa BOMOKHA C UCTOYHUKOM cBeTa. [ins
BOJIOKOH KaTeropum A1 Heo6x0aUMO OrPaHNYUTL YCIIOBUSI BO3OYXOEHNUA TakuM 06pas3om, 4ToGbl B BONOKHE BO3GYXaanvco
TONbKO MOAbBI HU3KOTO nopsiaka ANA MUHUMKU3auumn 3 deKkToB MoganbHON gucnepenn. 3To MoxeT ObITb ZOCTUTHYTO NGO
npu NpAMom hopPMMPOBAHNMN N306PaXKEHNA HA KOHLIE UCTBITYEMOrO BOMOKHA NPU UCNONB30BAHUM ONTUHECKON CUCTEMBI, B
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KOTOPON YMCNoBas aneprypa v pa3mep nsiTHa MoryT 6bITb OrpaHUYeHbl, TMBO NPSIMBIM CoeaUHEHNEM rMGKOro BLIBOAA OA-
HOMOAOBOrO BOIOKHA, KOTOPbLIN PacnonoXxeH COOCHO C UCMBITYEMbIM BONIOKHOM U HAXOAWUTCS B KOHTaKTe C HUM.

E.2.4 [eTekTOp CUrHANOB M 3NEKTPOHWUKA ANA OGHaPYXXeHUA CUrHanoB

[nsa oBHapyXeHVs CUrHaNoB UCTIONb3YIOT ONTUYECKUI AETEKTOP, KOTOPLIN SIBISAETCH YyBCTBUTENbHLIM HA A/IMHE
BOIHbI U3MEpeHus], CTabUNbHbIM B TEYEHME BPEMEHN U3MEPEHUS U NIUHEMHBIM B AMana3oHe Mogynsunn UHTEHCUBHOCTH
CBETOBOro curHana. [ins ysenmueHmsa 4yBCTBUTENbHOCTU 06HaPYXEHNA MOXET UCNONb30BaThe yeunutens. CBeT U3 uc-
NbITYEMOro BONOKHA BBOAAT B AETEKTOP, MCNOMNB3Ys, HANPUMEP, NpaMoe hopmMupoBaHue n3obpaxeHnsi Npy NOMOLLY NUH3
UMK rMBKWIA BbIBOJ BOINOKHA, KOTOPLIN Hanpsimyio NPUCoeanHeH K aeTektopy. [nsi BONOKOH Kateropun A1 B UCTILITYEMOM
BOIOKHE HE06X0aAVMMO NPVHMMAaTL CBET TOMNBKO M3 MOA HU3KOTO NopsaKa. 3TO MOXET GbITb JOCTUTHYTO NPU NPsSIMOM Hop-
MMPOBaHUN N30bpaxeHusi B AETEKTOPE NPpW UCMONb30BaHWN ONTUHECKON CUCTEMBI, B KOTOPOW YMCNOBas anepTypa u pas-
Mep NATHa MOryT ObiTb OrpaHWyeHbl, UMM NPsSMbIM coeanHEHWEM MBKOro BbiIBOga OAHOMOAOBOMO BOSIOKHA, KOTOPLIN
pPacnonoX)eH COOCHO C MCMbITYEMbIM BONTOKHOM U HAXOAUTCH B KOHTAKTE C HAM.

Ons onpegenenus dpasbl 06HapYKeHHOro CBETOBOroO CUrHana Ucnonb3yloT YCTPOMCTBO Afst uaMepenus dasbl, Ha-
npumep hasomeTp, BEKTOPHbIV BONBTMETP UMM CETEBOW aHaNM3aTop, KOTOPLIN pearmpyeT TONbKO Ha OCHOBHY10 ®ypbe-co-
CcTaBnsiowy mogynvpytowero curHana. fio6on ¢asoBbi CABUI, BbI3bIBAEMbIA CaMOl CUCTEMOW u3amepeHust gasbl,
JOMXeH ObITb NOCTOAHHBIM B TEYEHUE BPEMEHU U3MEPEHUSI.

E.2.5 3TanoHHbIN curHan

Ons pabotel hazomeTpa TpebyeTcs 3TaNOHHBLIN CUrHAM, UMEIOWWI TaKylo Xe AOMUHaHTHYI0 Pypbe-CoCTaBnsiio-
Y10, KaK MOZYNMPYIOWUIA CUHAT, NO OTHOLLEHMIO K KOTOPOMY U3MepsAIoT hasy BbIXOAHOIO cUrHara. 3TanoHHbIA curHan
JornxeH ObITb hukcupoBaH no dase K Mogynupylowemy curdany. 3TanoHHbIM curHan MoxeT 6blTb nonydeH 6o npu
YCTaHOBNEHUW NMPSIMON 3MEKTPUHECKON CBA3N MeXAY NCTOYHUKOM Mogynaumun u dazomeTpom, nubo npy Mcnornb3oBaHum
AeTeKTopa, NPUCOEANHEHHOIO K YCTPOWCTBY pasgeneHnss onTMYeCcKoro ny4a unv BONMOKOHHOTO COEOUHUTENS, KOTOPbIi
BCTaBIEH MeXAY UCTOYHUKOM U UCTIbITYEMbIM BOMOKHOM.

E.2.6 BbrumcnutenbHoe o6opynoBaHue

Ons uenew ynpaenenus obopygoBaHneM, c6opa AaHHbIX U YMCNOBON OLEHKN AAHHBLIX MOXET UCTONb30BaThCH KOM-
neloTep.

E.3 O160p v noarotoBka o6pa3suoB

Wcneityemein obpasel npeacraensiet cobon BONOKHO, kKOTopoe MoXeT GbiTb B cocTaBe kabensi unu Het. O6bIYHO
AnvHa obpa3sua cocTaensieT oT 1 M go coTeH kunomeTtpoe. OBpaseu, onTuka BBOAA U3Ny4eHns U MBKMe KOHLbI BOMOKHA,
€CINW OHW UCMONb3YIOTCS, AOMKHbI GbiTh 3ahMKCUPOBaHLI B NOMOXEHUU A5l NPOBEAEHUSI UBMEPEHUI NPY NOCTOAHHON TEM-
nepartype B Te4eHune BpeMeHUn namepeHusi. [insi yxe nponoXeHHbIX BONIOKOH U kabernen MoryT ucrnonb3oBaTbea npeobna-
Jalolye cxeMbl pasmelleHus 060pyA0BaHUS M YCIIOBUSI OKPY>KaloLLLEn cpefbl.

Ons komneHcauun has3oBbIX CABUIOB, KOTOPbIE MOTYT 6bITh Bbi3BaHbl ha30METPOM UMK BHYTPEHHUMU ydacTkamu
ONTUYECKOro NyTn, TpebyeTcsi ucnonb3oBark Nio6oe BONOKHO Aris KanubpoBku dasbl TAKOTO Ke TUMAa, Kak UCNbITYyeMoe BO-
TNOKHO (MIK rGKMe KOHLbI BOSIOKHA, €CINKU OHW UcTonb3ytoTest). Tunosas grivHa ot 0 Ao 2 m.

["OTOBAT TOPLIEBbIE MOBEPXHOCTU BXOAHBIX Y BLIXOAHBIX KOHLIOB KanMbpoBOYHOIO BOMOKHA U UCMBITYEMOTO BONOKHA
B COOTBETCTBUM C TpeGoBaHusimu nogpasgenos E.2.3 n E.2.4.

E.4 MpoBeneHne ncnbiTaHnA

E.4.1 Bbibop Ha4YanbHOM 4YaCTOTLI

Bbi6upaloT cCOOTBETCTBYIOLLYIO HU3KYIO HYacTOTy MOAynsaumu £ ., Ansi onpeaeneHnsi KOTOPOW MCTOMNb3YIOT YPaBHe-
nue (E.1). Ecnu npubnuautensHas anvHa BONOKHA HEN3BECTHA, TO UCMONb3YIOT Camyio HUXHIOK AOCTYMNHYIO 4acTOTy MO-
AynsiumK, HO NPOSIBNSIIOT OCTOPOXHOCTL B OTHOLLEHUM BO3MOXHOCTH OWNGOK BeneacTeue 2n ha3oBbIX CABUTOB B BONOKHE.

E.4.2 Bbl6bop MakcCMManbHOW 4acTOThbI

BbibupatoT coOTBETCTBYIOLLYI0 MakCUMAarnbHyIO HacToTy f,.., ANA onpeaeneHnsi KOTOPOM MCTONb3YIOT ypasHeHUe
(E.2), pns Tpebyiolerocs paspeLleHust Mo ArvHe.

E.4.3 UamepeHue ca3bl

HanHbin nogpasaen 0THOCUTCA KO BCEM M3MEPEHUAM ANUHbI, BbINONHAEMbIM HA UCTILITYEMOM BOJIOKHE M BONOKHE
Ansi kanmbpoeku hasbl, a Takke, ecnu TpebyeTcs, BO BpeMs onpeaeneHus rpynnoBoro nokasarensi npernomneHus.

HaumHas ¢ vactoTbl Moaynaumm f . yBenuumearT 4acToTy A0 AOCTWKEHUA ., CO CKOPOCTbIO, IOCTATOYHON ANs
OAAHO3HAYHOrO OMNpeeNeHNs Yncna Bo3HUKaloLWmX 2r (hasoBbIX cABUIOB M. N3mepsioT dha3oBbii yron ¢’ Ha BbIXoAe BOMOK-
Hanpu £ ..

PaccunTbiBaloT NonHbin a3oBbIi yron ¢ cneaylowmum obpasom:

©o=¢ +m?2n. (E.3)

E.4.4 N3mepeHne ANVHbI NCNILITYEMOro BONOKHA

E.4.41 KannbposBka atanoHHon ¢a3bl

B 3aBMCMMOCTM OT TOro, MCMOMB3YIOTCA UK HET rmbkue BbIBOALI BONOKHA, 3TaNOHHYIo dady kanubpyioT ogHUM 13
ABYX Cregyowmx MeToA0B.
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a) Ecnn mbkne BbiBOAbI BONOKHA (MUITENMbI) HE MCMOMNb3YIOTCS, OAWH KOHEL BONOKHA Ans Kanubposku dasbl
(BXOA) COEAMHSIIOT C UCTOUHUKOM cBeTa. [pyroi KoHel, (BbIX0A) COeAMHSIIOT C cucTemomn obHapyxenus. UamepsioT daso-
Bbii cABUT ¢, B cooTBeTCTBUM C E.4.3.

b) Ecnv mbkue BbIBOAbLI BOMOKHA (MUITENNbI) UCMOMNb3YIOTCA Ha 060MX KOHUAX: BBOAA U3NYYEeHUS U Npuema, — TO
MX COeaUHSIIOT APYT C PYTOM Afsi BLIMNOMHEHUS UBMEPEHUS1 3TanoHHOW a3kl BMECTO UCNONb30BaHUS OTAENBHOIO BOMOK-
Ha Ans kanmbpoekm dasbl. Pas3oBbIN CABUT ¢, U3MEPSIIOT B cOOTBETCTBUM C E.4.3.

WHoraa yao6Ho n3Brneys BONOKHO Ansi KanubpoBku a3kl n/unm rmbkme BoIBOAbI BONOKHA (MUITeNnnbl) n3 o6opyaoea-
HWS NOCEe TOro, KaK 3TanoHHOE U3MepeHUe BbINOINIHEHO. DTO MOXET BbITb CAENaHO NPY YCNOBUK, YTO ha30BbIN CABWI, KO-
TOPbI BO3HMKAET BHYTPY BOIOKHA Anisi kanubpoBky ¢a3sbl n/mnu B mOkmx BoiBOAAX BOMOKHA (Nurteinax), N3BecTeH un
BnocneAcTBuM NpubaeneH Kk namepeHHoMy azoBOMy CABUIY UCTIBITYEMOrO BONOKHA (CM. E.4.4.2).

MpwumeyaHue— OBbMHO HET HEOBXOAUMOCTU B KanMOPOBKE 3TANOHHON hasbl Nepes KaxabiM U3mepeHnem.
Vcrnonb3oBaHWe XpaHMMOro 3TanoHHOIO 3HAYEHUs1 pa3pelLaeTcsl B Cryvae, ecnv YCTaHOBNEHO, 4To npucyTcTeue acddek-
Ta yxoga (ba3bl B CUCTEME MOXET NOBbICUTb HEONPeAeneHHOCTb pe3ylbTaToB U3MepeHua.

E.4.4.2 U3mepeHue (pa3bl NCNLITYEMOro BONOKHA

B 3aBMCUMOCTM OT TOrO, MCMNONBb3YIOTCS UMK HET IMOKME BbIBOAbI BOMOKHA (NUITENnbl), (hasy NCNbITyEMOro BOMOKHA
U3MEePSIIOT OOHUM U3 ABYX CreyoLmnx MeTOA0B.

a) Ecnn rmbkve BbIBOAbI BOMOKHA (MUITENMbI) HE UCMONb3YIOTCS, BbIXOA BOMOKHA ANns KanubpoBku dasbl otcoeam-
HSIIOT OT CUCTEMbI OBHApPYXeHNs N COeAMHSIIOT €ro C OAHUM KOHLIOM UCTIbITYEMOro BONMokHa (Bxoa). Apyron koHel (Bbixoa)
WCMbITYEMOTO BOIIOKHA COEAMHSIIOT C CMCTEMON OGHapYxXeHusi. Pa3oBbIi CABUT @, U3MEPAIOT B cooTeeTCTBUM C E 4.3, nc-
nonb3ys TO Xe camoe 3Hadenune f, , 4to B E.4.4.1.

b) Ecnu rubkue BbiBOAbI BONOKHA (MUITENNbI) MCMONbL3YIOTCSl BMECTO BONOKHA ANs Kanubpoeku thasbl, cneayer oT-
COEAMHNTL NUITENIbl APYT OT Apyra U COeAMHNTL CBOBOHBIE KOHLIbI C UCMbITYEMbIM BONIOKHOM. Pa3oBbIi CABUT ¢, N3MeE-

psioT B cooTBeTcTBUM C E.4.3, ncnoneays 1o xe camoe snadenue f ., uto s E.4.4.1.

E.5 PacueT v nHTepnpeTaums pe3ynbLTaTtoB

E.5.1 OnpeaeneHne AnNvHbI UCNbLITYEMOro BONOKHA
OnuHy nenbiTyemoro BofokHa L paccunTbiBaloT creaytowmum obpasom:

(o sig — P ref)C (E.4)
Nf 2n

roe L — B meTpax;
®ep P5g — B PAANAHAX;
¢ — B MeTpax B CeKyHay;
frax— B repuax;
N — rpynnoeov nokasarens NpenoMneHums.
Hy>XHO 3aMeTUTb, YTO @ ¢ U ¢ i, NPEACTABNSIOT COOOM NONHbBIN PA3OBLIA YION NPYU UCTONL30BAHHON MAKCUMAITbHOM

yacrote f,.,, BKNoYaa nonHoe 4Yncno 2r asosbix casuros, — ypasHeHue (E.3).

MpunmeyaHune—pynnoson nokasatens npenomrenHuss N MoxeT 6biTb ykazaH M3roToBUTENEM BOSIOKHA Unu
kabensi. TOYHOCTb U3MEPEHUst AMHbI NPY UCMOSIb30BaHUM STOr0 METOAa BO MHOTOM 3aBUCUT OT TOYHOCTU ONpeaeneHust
rpyrnnoBOro Nokasarens npenoMmnenHns. AToT Nokasartenb Ar1si pa3HbiX BOITOKOH MPUHUMAET pasHble 3HAYEHWs1, U 3TN 3Ha-
YeHMA MOTYT 3aBUCETb OT TeMnepaTypbl. TUNOBLIE 3HAYEHUS], YKa3biBaeMble U3rOTOBUTENEM, UMEIOT HeoNnpeaeneHHOCTb,
akeuBaneHTHyto 0,1 % npu namepennn anuxel. Ecnu 3HaveHne rpynnoBoro nokasaresns NnpefiomMmeHnst HeM3BeCTHO, TO OHO
MOXeT GbiTb onpeaeneHo B COOTBETCTBUM C Npoueaypon, onmcaHHown B E.6.1.

E.6 MpynnoBow nokasatenb npenomneHnsa

E.6.1 Beegenve

Ins onpegeneHns 3Ha4eHns rpynnoeoro nokasarernsi npernomnexust HeobxoaMmo namepuTb HasoBbIN CABUT B BO-
NOKHE N3BECTHON ANWHbLI NPU ANIMHE BOSHBI CBETA, CNOb3yeMoi NPy uameperunn. [lnsi 3SToro cnornb3yloT MeTos oTpesa-
HUS1 BOMOKHA U3BECTHOW ANWHBLI OT BLIXOAHOTO KOHLA UCMbITYEMOro BOIOKHA, U3BECTHBIN Kak MeTof o6pbiBa, KOTOPBbIN
onucaH B E.6.2, unn metog coeanHeHns BONOKHA W3BECTHOM [ANWHbI, KOTOPOE UMEET Te e KaTeropuio 1 TUM, Kak 1 UCTbITY-
emoe BOMOKHO, C ucnbiTatenbHbiM 060pyA0BaHNEM BMECTO UCTIbITYEMOIO BOJIOKHA, M3BECTHbIN KaK METo, 3aMeHbl, KOTO-
pbii onucaH B E.6.3.

E.6.2 MeTtoa o6pbiBa

E.6.2.1 OawvH koHel (BX0A) UCNbITYEMOrO BONOKHA COEAUHSIIOT C UCTOYHMKOM CBeTa. [Ipyrov KOHeL (BbIXoA) UCTbITy-
€MOro BOSOKHA COEANHSIIOT C CUCTEMON OBHAPYXeHUs. Da30BbIN CABUT @ ,,, UMEPSIIOT B cOOTBETCTBUM C E.4.3.

E.6.2.2 OT BbIXOAHOrO KOHUA UCMbLITYEMOro BOSIOKHA OTHUMAIOT KOPOTKUIA OTPE3OK BOMNOKHA L, ANMMHON 0ObIMHO
2—3 m{(cm. E.6.1). [OTOBAT HOBLIN BbIXOQHOW KOHEL UCTLITYEMOrO BONTOKHA, KOTOPOE TeNnepb HEMHOIO KOpoYe, U COeaUHSI-
10T ero ¢ cuctemon obHapyxeHns. PasosbIn CABUT @ ., U3MEPSIOT B COOTBETCTBUM C E.4.3, ncnonb3ys To xe camoe 3Have-

Hue f .., koTopoe 6bino ncnonssosawo B E.6.2.1.
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E.6.2.3 UamepsaioT anuHy oTpeaka BonokHa L ,, 0To6paHHOro ot ucneityemoro sonokHa s E.6.2.2, ucnone3sys, Ha-
npumep, OTKaNMBPOBaHHYIO METPOBYIO NUHENKY. Hano 3amMeTuTb, YTO HeonpeAeNeHHOCTb Pe3yNbTATOR 3TOrO U3MepPeHUs]
6yaeT NponopuMoHanbHO BNUSITE HA HEONPEAENEeHHOCTb Pe3ynbTaToB U3MepPeHNs rPYNNOBOro NokasaTens NpenomneHust
MCMBITYEMOrO BONOKHA.

E.6.2.4 PaccuuTbiBaloT rpynnoBon NnokasaTtens NPenoMneHns, NCnonb3ysi ypaBHeHNe

N= (o ong —® short)C ) (E.5)
Loyt frnax2m

E.6.3 MeTton 3aMeHbI!

E.6.3.1 OguH KoHel (Bx0A) BONOKHA ANs KanmbpoBkn ¢asbl COeANHSIIOT C UCTOYHUKOM CBeTa. [lpyrov KoHel, (Bbl-
X0[1) COeAMHSAIOT C cucTeMon obHapyxeHnsi. Pa3oBbIN CABUT @, U3MEPAIOT B COOTBETCTBUM C E.4.3.

E.6.3.2 Bbixoa BonokHa Ansi KanMbpoBku hassl OTCOEANHSAIOT OT CUCTEMBI OBHAPYXEHUS M COEANHAIOT BONOKHO U3-
BECTHOW AnuHbI L, 06biMHO 2—3 M (cM. E.6.1), KOTOpOE MeeT Takne xe KaTeropmio u Tmn, Kak ncnbiTyemoe BONoKHO,
MeXay BbIXOAOM BONOKHA Ans KannbpoBku dasbl u cuctemon obHapyxeHus. inuHa 3Toro BONokHa MOXeET 6biTb namepe-
Ha, HanpuMep, OTKanNMBpPOBaHHOW METPOBOI NUHENKoN. Pas3oBbI CABUT ¢, USMEPAIOT B cooTBeTcTBUM ¢ E.4.3, ncnonb-
3ysl TO e 3HayeHue f._., koTopoe 6bino ncnons3oeaHo B E.6.3.1.

max’

E.6.3.3 PaccuuTbiBalOT rpynnoBoi nokasaTtens NPenoMneHns, NCnonb3ysi ypaBHeHne

N= (9 sub — P car)C . E6
L.yt .21 (E6)

sub 'max

TouyHOCTb OnpeAeneHnst FPYNMNOBOro NokasaTens NpenomneHns GyaeT BMATL HA TOYHOCTb ANWUHbI, U3MEPEHHON Me-
Togom ¢hazoBoro capura. Crnielyet 3aMeTUTb, YTO NMPY NPOBEAEHNN N3MEPEHNIA C O4EHb BLICOKON TOHHOCTBIO IPYNNOBON
nokasartenb NPenoMIeHUs1 MOXKET Arsl pa3HbiX BONOKOH NPMHUMATL PA3Hble 3HAYeHUs, a Takke 3aBUCETb OT TemnepaTypbl
U MPUINOXKEHHOI K BOMOKHY Harpy3Ku.

Ontuka unu rubkue BonokHo
BbIBOAbL! BONOKHA ans kanubposk1
p A \ tha3sb!
leHepaTop UcToHuk EI E
CUrHanoe cBerta

OnTnueckoe
coeaqvHeHue

dasometp > Komnuiotep

<= o

Yevnutens Detektop OnTuka unm mbkue  UcnbiTyemoe BONOKHO
BbIBOALI BONOKHA

PucyHok E.1 — O6opyaoBaHue ansi UaMepeHus AnvHbl BONOKHA
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