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HAUMOHANbHbBIWN CTAHOAPT POCCUNCKOWN GPEREPALMNM

BOJIOKHA ONTUYECKUE
YacTtb1-42

MeToabl n3MepeHUn n NpoBeAeHUe UCTbITAHUN.
XpomaTuyeckasa gaucnepcus

Optical fibres. Part 1-42. Measurement methods and test procedures. Chromatic dispersion

Nara BBegeHua — 2015—01—01

1 O6nacTb NnpuMeHeHus

Hacroawmii ctaHaapTt ycraHaBnuMBaeT eAuHbie TPeOGOBaAHMA K U3MEPEHUIO XPOMAaTUUYECKOW AUCNEPCUn
ONTUYECKOro BONOKHA (Aarnee — BONOKHO), TakuM 06pa3oM coaencTeysa NpoBepKe NPUrogHOCTM K UCMONb30Ba-
HUIO B KOMMEPYECKNX LIeNsAX BONIOKOH U kabenen.

XpomaTtuyeckas Aucnepcust USMEHSIETCA B 3aBUCUMOCTHU OT ANMHbI BOJNHbI. HEKOTOpble METOAbI U CXEMbI
peanusaumu no3BONSIOT U3MEPSATbL PYNNOBYIO 3a1ePXKKY KakK (OYHKUUIO OT ANMHBLI BOTHbI U 3HAYEHUSI XpOMma-
TUYECKON ANCNEPCUMN U KPYTU3HbI AUCNEPCUM MOSTyYaTb U3 NPOU3BOAHBLIX (OTHOCUTENBHO ANMWHBLI BOMHbI) 3TUX
AaHHbIX. 3T0 AudpcdbepeHUMpOBaHUe YalLle BCEro NpoBOoAsAT NOCne NOArOHKM AAHHLIX K MaTeMaTu4eckon Mo-
aenn. ipyrue cxembl peanusaumu MOTyT NO3BOMNUTL NPOBOAUTL NPAMbIE U3MEPEHUS (XPOMAaTUYECKON aucnep-
CuK) ANA Kaxaon u3 TpedyembIX ANMH BOJH.

[na HeKoTopbIX KaTeropuini BONOKHA NPU3HAKU XPOMAaTU4ECKON AUCNEPCUM YCTAHABAMBAIOT G NOMOLLbLIO
XapakTepuCcTUK KOHKPETHOW Moaenu. B aTux cnyyasx cOOTBETCTBYIOLLASA peKkOMEeHAAUMsa UnM cTtaHaapt ycra-
HaBnNWBaeT MoAenb, NOAXOASLLYIO AN ONpeAerneHns YKasaHHbIX XapakTepucTuk. ns apyrux kateropuii Bo-
roKHa AUCMEepCUss OrpaHMYEHa yKa3aHHbIM AManasoHoM ANs OAHOTO UM HECKOSMbKMX YKa3aHHbIX UHTEpBarnoB
AnuH BOMH. B nocnegHem cniyyae mMoryt ObiTh NMPOBEAEHB! NPAMbBIE U3MEPEHUSA NPU KPAMHUX 3HAYEHUSIX Ana-
nasoHa AnWH BOMH UMW U3MEPEHUST C MOMOLLLIO HEKOTOPOU NPUGNIMKEHHOW MaTeMaTU4EeCKOn MOAENnU, NO3BOo-
nAoLWei NPUMEHUTL METOALI UMK CXEMbI peanu3auum M3MepeHus rpynnoBoin 3afepXku UNW XpaHeHue Co-
KpaLLeHHoro Habopa koathduuneHToB, HEOGX0AUMBIX M pacyeTa 3HAa4YeHW UHTEPNONUPOBAHHON Aucnep-
CUW ANS YKa3aHHbIX ANWH BOJIH, KOTOPbIE MOTYT He COBMajaTthb C AeWCTBUTENbHLIMU 3HAYEHUSIMU, NOSYYEHHbI-
MU MPU NPAMBIX U3MEPEHUSX.

B npunoxeHun E npeactaBneHo obLuee onvcaHne nogroHKM XpoMaTuyeckon AUCTIEpCUN K MaTeMartuye-
CKOW MOAENW W NPUBEAEHO HECKONbKO YPaBHEHWI MaTemaTU4ecKon MoAenu, NOAXOASALLMUX ANA UCNOSfb30Ba-
HMA Npu NoBoM MeToAE U3MEPEHMS UNU KaTeropun BOMOKHA.

B HacTosiLem cTaHgapTe NpuBeAeHbl YEThIpe MeToAa N3MepPeHUst XpPOMaTUYECKON AUCNEPCUN:

- meToa A: ¢ba3oBbIi CABMT;

- MeTof B: cnekTpankHas rpynnosas 3aaepkka BO BPEMEHHO o6nacTy;

- metog C: auchdepeHumnanbHbIii hasoBbIi CABMWT;

- meToa D: nitepcepomeTpus.

MeToabl A, B u C NpuUMEHSIOT ANA U3MEPEHNA XPOMaTUYECKON AUCNEPCUU CNeAYIOLLMX BOJIOKOH B yKa-
3aHHOM AManasoHe ANWH BOIH:

- CTYNEeH4aToro MHOroMo40BOro BOSIOKHa kateropum A1;

- MHOTOMOZ,0BbIX BOMOKOH TUNoB A4f, Adg u Adh;

- 0AHOMOAOBbLIX BOJIOKOH Kriacca B (Bcex kaTeropuii).

MeTtoa D npUMEHSIIOT ANst UBMEPEHWUA 3HAYEHUI XPOMATUYECKOW AUCNEPCUU OAHOMOAOBBIX BOMOKOH Ka-
Teropun B1, B2, B4 n B5 B ananasoHe anuH BonH ot 1000 Ao 1700 HM.

[aHHble MeToabl MOryT ObITb MPUMEHEHBI ANA U3MEPEHUst XPOMaTUYECKON AUCNepcun B nabopaTopHbIX,
3aBOACKUX U MONEBLIX YCIOBUSAX, U MPU MPOBEAEHUU U3MEPEHNIA MOXET ObITb BblOpaH Tpebyemblii AuanasoH
ANVH BOJTH. Vi3mMepeHus NpoBOAAT Npu Temneparype, kak ykazaHo B MOK 60793-1, tabnuua 1 — CTaHaapTHbIi
AunanasoH aTMocepHbIX ycrnoBui [Temnepartypa (23 £ 5)°Cl.

[JaHHble MeToabl NPUMEHSIIOT ANS OTPE3KOB BOMOKHA MM kabens anuHoii Gonee 1 km. Mx Takke aonyc-
KaeTCA MPUMEHSTb ANA OTPE3KOB MEHbLUEN ASIMHbI, HO MPY 3TOM MOTYT YXYALIATLCSA TOYHOCTb U CTaBUNBbHOCTL
pesynbTaTos u3MepeHuii. Metoa D npeanoututeneH ans 6onee KOPOTKMX OTPE3KOB BOMOkHa (0T 1 40 10 m).

U3paHne ohuumnanbHoe
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O6wasa uHdopmauma aAns BCEX METOAOB coaepxuTca B pasgenax 1-8, a undopmaums, kacaroLascs
KaXKAoro Metoaa B OTAENbHOCTU, — B NpunoxxeHunsax A, B, C u D coOTBETCTBEHHO.

2 HopMmaTuBHbIE CCbINKU

B HacToAweM cTaHaapTe UCNOoNb30BaHbl HOPMAaTUBHbLIE CCbINKU Ha crneayloume craHaapTbl

M3K 60793-21) BonokHa onTuuyeckue. Yactb 2. TexHudeckue ycrnoBusl Ha usgenue. O6Lume NonoxeHus
(IEC 60793-2, Optical fibres — Part 2: Product specifications — General)

2)

M3K 60793-1-1:2002  BonokHa onTtudeckue. Yactb 1-1. Metoabl U3MEPEHMI M NOPAAOK NPOBEAEHUS
ucnbiTaHuin. O6wme nonoxxeHus u pykosoacteo (IEC 60793-1-1:2002, Optical fibres — Part 1-1: Measurement
methods and test procedures — General and guidance)

1
M3K 60793-1-41 : BonokHa ontuyeckue. Hactb 1-41. MeTtoabl M3MEpeHuit U NOpsiA0K NPoBeAeHUA nc-
nbiraHun. WupuHa nonocel nponyckanua (IEC 60793-1-41, Optical fibres — Part 1-41: Measurement methods
and test procedures — Bandwidth)

3 O630p MeTOOOB

3.1 MeTtog A. ®a3oBbI caABUr

[aHHbIi MeTod OnNUCLIBAET METOAUKY ANS ONpeaeneHus XpoMaTudeckon AUCNEPCUM BCEX KaTeropun
O4HOMOZOBbLIX BOSTIOKOH Kracca B, rpagneHTHbIX MHOTOMOAOBbIX BOSIOKOH kateropun A1 U BONOKOH TMNoB A4f,
A4g n Adh B ykazaHHOM guanasoHe ASIMH BOSH C UCMONb30BaHNEM OTHOCUTENbHBLIX (DA30BbIX CABUIOB MEXAY
CUHycounganbHO MOAYNUPOBAHHLIMWU CUTHaNamMun onNTU4eCKNX UCTOYHUKOB Ha pa3HbIX ANUHaxX BOSH. Kak npasu-
1o, UCTOMHUKaMK CRyXKaT fasepHble AUoAbl, AMOoAbl, U3rnydaolme oT(UNbTPOBAHHLIN CBET, UAW UCTOYHUKU
CaMonpOn3BOSIbHOTO YCUITEHHOTO OT(UNBLTPOBAHHOIO U3nyveHus (ASE). OTHocuTenbHbIE 3HaYeHUs hasoBoro
cABura npeobpasyloT B OTHOCUTENbHbIE 3HAYEHUSI BPEMEHHOM 3aZiePXKk1, U 3aTeM MO Pe3ynbTUPYIOLWLUM 3Ha-
YEeHUAM CNEeKTPanbHOI rpynnoBON 3a4epKku NOAOUPAIOT YpaBHEHUE AN KAXKA0ro TUMa BOMOKHA.

3.2 MeTop B. CnekTpanbHas rpynnoBas 3ajepXXka BO BpeMeHHOW obnacTu

[aHHbI MeToA ONUCbIBaeT METOAMKY AN OnpeaenieHMs XpoMaTuyeckon AUCNepPcuM BCEX KaTteropui
OHOMOJO0BBIX BOMOKOH Kracca B, rpagmeHTHbIX MHOrOMOAOBLIX BOJIOKOH kateropum A1 u BONOKOH TUNoB A4f,
A4g n Adh ¢ ucnonb3oBaHnem B kayecTBe UCTOUHUKA cBeTa Nd:YAG/BONOKOHHONO pamMaHOBCKOro nasepa unu
MHOTONyY€BbIX Na3epHbIX AMOAO0B, pabOTAIOLLMX NPYU 3HAYEHUSIX ATMH BOJH KaK OOMbLUMX, TAK U MEHbLUMX TH-
NOBOrO 3HA4YEHUS ANUHbI BOSHbI NPU HYNIEBOW AUCNIEPCUMN.

Mpu ucnonb3oBaHUM JaHHOINO METOAA U3MEPSIOT PA3HOCTb BPEMEH 3a1€PXKKN ONTUYECKOTO MMNYIbCa Ha
NPOTSHKEHMM OTPEe3Ka BOFIOKHA M3BECTHOM ANMHBbI ANA HECKOSNbKMX 3HAUYEHUN ANUH BONH. Taike npoBOAAT
CTaHAApTHYIO CEpUI0 UCTbLITAHMA Ha NPOTSXKEHMU KOPOTKOrO OTPe3Ka 3TAsfIOHHOr0 BOSIOKHA, W NOJSTyYEeHHble
3HAYEHUS1 BLIMUTAIOT U3 3HAYEHUHN, MOSNYYEHHbIX AN UCMLITYEMOrO BOSIOKHA, C LEMbIO NONYYNTb OTHOCUTENb-
Hbl€ 3HaYEeHUs CNEeKTParbLHOW rpynnoBOMN 3a4EPXKM.

Mo pe3ynbTUPYIOLMM 3HAYEHUSIM CMIEKTPANbLHON IPYNNOBOW 3aAepXku NoAGMpaloT ypaBHEHUE ANS KaX-
J0ro TMna BOJIOKHA.

LN
CneflyeT NpUMeHSITb NOCNefHee U3AiaHNe YKasaHHOro CTaHAapTa, BKNOYas BCe NOCEAYIOWMNE NIMEHEHUS.

3ameHeH Ha MOK 60793-1-1:2008. [Ina oaHo3Ha4Horo cobniogeHns TpeboBaHuii HacToAwWero ctaHgapTa, Belpa-
JKEHHBbIX B JaTUPOBaHHBIX CChINKaX, PEKOMEHAYETCA UCNONb30BaTh TONBKO AaHHbIA CCLITIOYHBIN CTaHAaPT.
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3.3 Metop C. AudpcpepeHumansHbii ¢ha3oBbin COBUT

[aHHbIn MeToa OnuUCbIBaeT METOAMKY ANA ONpeaeneHust XpoMaTU4eckol Aucnepcun BCEX KaTeropumn
OfHOMOAOBbIX BOJIOKOH Kracca B, rpagMeHTHbIX MHOrOMOAOBLIX BONOKOH KaTteropun A1 u BONOKOH TUMOB A4f,
A4g n Adh. KoadhdpuuueHT agucnepcun aAng ykasaHHOro 3HadeHUs AnvHbl BOSNHbI ONpeaenstoT us auddepeH-
LuarnbHOW rpyrnnoBoi 3a4emKKN Mexay ABYMS ONM3KO pacrnonoXeHHbIMU 3HAYEHUSAMW ANUHbI BOSHBI.

Mpu “cnone3oBaHMU AAHHOW METOAMKM WCTOYHMK MOZYNMPOBAHHOIO CBETOBOrO CUrHamna COeauHAIoT ¢
UCMbITYEMbIM BOJSIOKHOM 1 ¢pa3y CBETOBOro curHana, B030yxgaemoro B BOSIOKHE NPU NEPBOM 3HAYEHUU ATTMHbI
BOMHbI, CPaBHMBAIOT C (Pa3o CBETOBOrO curHana, Bo30yxagaemoro B BONOKHE NPy BTOPOM 3HAYEHUU ASIUHbI
BOMHbl. CpedHee 3Ha4YeHWE XpOMATMYECKOW AMCNEPCUMU HA WHTEpPBAane mexay ABYMS 3HAYEHUSAMMU ATUHbI
BOMHbI ONPeaensoT u3 anddeperHymansHoro )asoBoro casura, MHTEpPBana Mexxay 3HaueHUssMU AnvHbl BOJ-
Hbl U ANWHbI BOSOKHA.

KoadhduumeHT xpomaTtuyeckon aucnepcun npu ArnvHEe BOMHbI, UMEIOLEN CpeaHee 3HaYeHue no OTHO-
LUEHWIO K ABYM 3HAYEHUSAM ASNMHbI BOMHbI, MPW KOTOPbIX NPOBOAAT MCMbITAHUE, NOMAaraldT paBHbIM CPEeaHEMY
3HAYEHUIO XPOMAaTMYECKON AMCNEPCUMN HA MHTEpBane Mexay 3TUMMU ABYMSA 3HAYEHWAMM AfMHBI BOMHbI. 10
pe3ynbTUPYIOLUM 3HAYEHUSAM XPOMATUYECKON Aucnepcun noabupatoT ypaBHEHE ANA K&KAO0ro TMna BOSOKHA.

3.4 MeTop D. UHTepdepomeTpus

JaHHbIli MeTod OnNUCbIBAET METOAMKY ANA OnpeaeneHnss XpoMaTu4eckon AUcnepcmum 0gHOMOAOBbIX BO-
nokoH kateropun B1, B2, B4 n B5 B gnanasone anvd BonH ot 1000 go 1700 HM. MNpu Mcnonb30BaHMM AHHOTO
METOAa UCTbITaHUI MOXET ObITh M3MEpPEHa XpoMaT4ecKkas AUCnepcus KOPOTKOro OTpe3ka BOMOKHaA.

[aHHbIM METOAO0M M3MEPAIOT BPEMEHHYIO 3a4EPXKKY, 3aBUCALLYIO OT ATUHbI BOSHbI, MEXAY UCTbITYEMbIM
00pas3sLoM 1 3TaNOHHONW TPAaeKTOPUEN C UCMONb30BaHMEM UHTepdepomeTpa Maxa-LleHaepa. StanoHHas Tpa-
eKTopus MOXET NPEACTaBNATbL COOOW BO3AYLLHYIO TPAEKTOPUIO UMM OAHOMOZAOBOE BOJIOKHO C U3BECTHLIM 3Ha-
YEHMEM CMNEKTPArbHON rPYNNOBOW 3a4EPKKM.

CnepyeT yy4ecCTb, YTO IKCTPanonsauust 3Ha4eHUn XPoOMaTUYECKoW AMCNEPCUN, NOMYYEHHBbIX U3 UHTEpde-
POMETPUYECKOTO UCTbITAHUS HA BOJIOKHAX OT OTPE3KOB B HECKONbKO METPOB A0 ANMHHBLIX CEKUWUW BOJIOKHA,
npegnonaraet NPoAOSbHYI0 OAHOPOAHOCTb BOMOKHA. OTO AONYLUEHWE AEWCTBUTENBHO HE BO BCEX CryqasX.

4 3TanoHHble MeTodbl UCNbITAHUN

4.1 MHoromoaoBbie BOriokHa kateropum A1 u tTunos A4f, Adg n Adh

[na MHOromoaoBbIX BOMOKOH kaTteropun A1 u Tunos A4f, Adg n A4h metog B (cnekTpanbHas rpynnosas
3ajlepkka BO BPEMEHHON 00nacTu) NPUHAT B KAYECTBE 9TanoHHOro metoaa ucnbiraHuin (RTM), koTopbln UC-
MOIb3YIOT NPU pa3peLleHnn CNOPHbIX CUTYaLUIA.

4.2 OgpHoMOAOBLIE BOJIOKHA knacca B

[ns Bcex kaTteropuii 04HOMOZAOBBLIX BOSIOKOH knacca B metoa A (¢hpasoBbiit caBUr) NPUHAT B KavecTBe
3TanoHHOro metoaa ucnbitaHui (RTM).

5 ObopynoBaHue

Cnegytowee 06opyaoBaHue UCMONb3YIOT NPU U3MEPEHUsIX BCeMn meToaamu. B npunoxenunax A, B, C u
D coaepxatcsi CXeMbl pasmeLleHus obopyaoBaHus u apyrne TpeboBaHusa K 060pyAOBaHUIO, KOTOPbIE OTHO-
csTest K metogam A, B, C n D cooTBETCTBEHHO.

5.1 OnTuka BO30yxaeHun

BbIx04 € UCTOMHMKOB CUrHana CoeaMHAIT C UCNbITYEMbIM BOSIOKHOM UMW 3TArlOHHLIM BONOKHOM TakuM
obpa3om, YTobbl hruanyeckas AnvMHa TPaeKToOpUM ANA KaXaQoro MCTOYHUKA Obina NOCTOSIHHON BO BpEMs U3me-
peHus (cobniogeHne aaHHoro TpeboBaHus No3sonsaeT u3bexxarb M3MEHEeHUA OTHOCUTENbHLIX (a3 UCTOYHMKOB
BCNEACTBME USMEHEHUSI ANUHBI TPAeKTOpuit). COOTBETCTBYIOLLME YCTPOWCTBA MOFYT BKNIOYaTh B ¢ce6s1 MHOro-
KaHanbHble OAHOMOAOBLIE ONTUYECKME NEPEKNIOYATENN NN CHEMHBIE ONTUYECKUE COEUHUTENN.

Mpu npoBeaeHUN U3MEPEHMIT HA MHOTOMOAOBbLIX BOMOKHAX kateropun A1, Tunos A4f, Adg n A4h ycno-
BUSI BO3OYXKIEHUS AOJDKHbI COOTBETCTBOBATb AHANOMMYHbLIM YCNOBUAM MeToAa A (M3MepeHue UMMYNbCHOW
xapakrepuctukm) MOK 60793-1-41.
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5.2 MogoBblit GunbTP BICOKOro nopsiaka (04gHOMOJOBOE BOJIOKHO)

Mpu npoBeAEHUMU U3MEPEHMIE HA OJJHOMOAOBOM BOFOKHE MPUMEHSIIOT METO/, NO3BOMSAIOLMIA YAANATH
pacnpocTpaHsIoLLMECS MO/Ibl BLICOKOTO NOPsiiKa B COOTBETCTBYIOLLEM AuanasoHe ANvH BOMH. Mpumepom Ta-
KOr0 MOJIOBOTO (DUNLTPA BLICOKOrO NOPSAKA CRY)XUT OMHOYHAs NeTns J0CTAaTOMHO MAarnoro paavyca, no3so-
NAIOLLET0 CABUHYTh KPUTUYECKOE 3HAYEHWE ANMUHBLI BOMHbI HMKE MUHUMANbLHOTO 3HAYEHWUS! ATNWUHbLI BOMHbLI B
COOTBETCTBYIOLLEM Mana3soHe.

5.3 O6opyaoBaHue NO3ULMOHUPOBAHUA BXOQHOIO KOHLIA BOJIOKHA

BxogHoi koHel obpasua COeAMHSIIOT C UCTOYHMKOM cBeTa. [pumepaMu UCNONb3yembiX ANA 9TOro
CpeACTB MOIYT CINY)XUTb YCTPOMCTBA TPEXMEPHOrO TOYHOIO MO3ULIMOHMPOBAHUA UMW CPEACTBA MEXAHUYECKOro
COEIMHEHUS, HaNnpUMep COEAMHUTENU, BaKyyMHble MyMdTbI, TpexcTepkHeBble MydThl U T.4. MonoxeHue Bo-
JI0KHA BO BPEMS UCTILITAHUA AOIDKHO OCTaBaTbCA CTAOUIIbHBIM.

5.4 O6opyaoBaHMe NO3ULMOHMPOBAHUA BbIXOAHOIO KOHLIA BOJIOKHA

Ina obecneyeHns NO3MLIMOHMPOBAHUA BbLIXOAHOIO KOHLIA 06pa3ua Mcnonb3yloT cpeacTsa, obecneynsa-
IowMe nepegady HanpasreHHOM ONTUYECKONW MOLLHOCTU B AETEKTOP CUMCTEMbl. Takas nepegaya MOLHOCTU
MOXeET ObITb JOCTUTHYTA C UCMONb30BAHUEM INUH3 UMM MEXAHUYECKUM COEAMHEHNEM C MUITEWNOM AeTeKTopa.

5.5 ObopyaoBaHue ana npoBeAeHUs pacyeToB

Ans uenen ynpasneHus o6opyfoBaHMEM, NOMYYEHUS AAHHBIX U YACIIOBOWM OLIEHKWU AAHHBIX MOXET ObITb
MCMOJSb30BaH LM POBOI KOMIMBIOTED.

6 OT60p M NnogroroBka obpasuoB

6.1 OnuHa oGpa3ua

Mpu npumeHeHun metoaos A, B u C obpasey AoimkeH npeacTaensitb OO0 BOMOKHO uMnu kabenb us-
BECTHON ANWHbI U AOCTATOMHO ANMWHHLIN ANSA AOCTWKEHUA ageKBaTHON TOYHOCTM uamepeHus dasbl. Tunosas
MUHMManbHaa anuHa obpasya — 1 km. Beneacrteue T0ro, Uto BonokHa tunos A4f, A4g n A4h umeior 6onbLune
noTepu, Yem BOMOKHA KaTteropumn A1, ana aaHHbIX BONOKOH (A4f, Adg, A4h) aonyckaeTrcss MMHUManbHasa AnuMHa
o6pasua 100 m.

MpuMeyaHue— Mcnonb3osaHne 6onee KOPOTKUX OTPE3KOB NPU UIMEPEHUSAX BIUSIET Ha CTabUNBbHOCTL pe-
3ynbTaToOB U3MepeHUiA. Mpu ncnonbsoBaHun Gonee ANWHHLIX OTPE3KOB, KaK NPaBUIO, JOCTUTALOT fydlueil ctabunsHocTU
pe3ynbTaToB U3MEPEHUNA.

Mpw npumeHenun metoaa D (MHTepdhepoMeTpus) AnnHa TUNOBOro obpasLa A0IpkHA HAaXOAMTLCS B Aua-
nasoxde ot 1 go 10 M.

6.2 TopueBas NOBEPXHOCTb OOpasua

Ha BX0HOM M BLIXOAHOM KOHLIAX Kax@oro o6pasua noarotaBnuealoT NIoCKylo TOPLIEBYIO NOBEPXHOCTb,
NepneHANKYNSIPHYIO K OCU BOSIOKHA.

6.3 dTanoHHoe BONOKHO

OpaHoMOA0BOE BONOKHO C M3BECTHBIMU XapakTepuCTMKaMu AUCNEPCUN AOSDKHO ObITb UCMONbL30BAHO AN
KOMMNEHCALMN XPOMAaTUYECKUX 3aaepKeK B ONTUYECKMX UCTOYHMKAX U APYrMxX KOMMOHEHTax o6opyaoBaHus.
OnuHa aaHHOro BonokHa AomkHa 6biTh He 6onee 0,2 % AnuHbl o6pasya.

Ons sBonokoH TuNoB A4f, Adg u A4h anuHa 3TanOHHOrO BONMOKHA AOMkHA ObITb He Gonee 2 m. Ecnun aTa
AnvHa npesbiwaeT 0,2 % AnWHbI UCNbITYEMOro o6pasua, ToO XpoOMaTUYECKYH0 AMCNEPCUIO STANMOHHBLIX BOSIOKOH
YYUTBIBAIOT. [INSl 9TOro 3HAYEHMA XPOMATUYECKON AUCNEPCUN AAHHBIX STANOHHBLIX BOSIOKOH BbIMUTAIOT U3 pe-
3ynbTaToB U3MEpPeHuii Ha obpasue.

MpuMedyaHue— KonebaHna TemnepaTypbl oGpasLia BoO BpeMSA UCMbITaHWIA OMKHbI NeXaTb B Auana3oHe oT
, ao B 3aBUCUMOCT .
0,1°C 1°C 1 OT noBeAeHus o6pasya BO BpeMeHU BCNeACTBUE 4aHHOTO U3MEHEHUSA
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7 Mopapok npoBeAeHUA UCNIbITaAHUSA

MeToauku npoBeaeHMA UCNBITAHWUI B COOTBETCTBUM C MeToaamu A, B, C u D yka3aHbl B NpUNoxeHusx A,
B, C u D coOTBETCTBEHHO.

MN3amepeHus Ha 3TanoHHOM BOSIOKHE NPOBOAAT NPU NPUMEHEHUU BCEX METOAO0B. [laHHbIe N0 3TaNOHHOMY
BONIOKHY MOTYT ObITb COXpPaHeHbI ANA UCNOMbL30BaHUA UX NPU NPOBEAEHUU U3MEpPeHui Ha obpasuax. U3mepe-
HUS HA STANIOHHOM BOMOKHE MOBTOPSAIOT B Cryyasix MSMEHEHUSI B COCTaBe 000pyaOBaHUA UCTOYHMKA CBETA
WU NPUEMHOIN ONTUKU, NNUN INEKTPOHHBIX YCTPOWCTB.

8 Pacuetbl

PacyeT 0THOCMTENbHOMN 3aAepXKkn ANS KaXXA0ro MeToaa npuseaeH B npunoxenuax A, B, C u D cooreeT-
CTBEHHO.

OcTanbHasa 4acTb HaCTOSWEro pasgena MOCBSLIEHA ONMUCAHUIO YUCAIOBOW NOATrOHKW, NPUMEHAEMON K
AaHHBIM CNEKTPanbHOI rpynnoBoOii 3aaePXXKU, HOPMUPOBAHHONM NO ANUHE Tt(A), ANA KAOKAO0r0 METOAA; TAKXKE CM.
npunoxexue E.

A — AnNuHA BOSHbLI, HM;

7(A) — noao6paHHOe 3HAaYE€HEe HOPMUPOBAHHOW CMEKTPArbHO rpynnoBoii 3aAepPXKu, NC/KM;

D(N) — k03dbpULUMEHT XpOMaTMHECKOI AUcCnepcuu, Nc/(HM-km), BoIMUCTISIEMBIN MO hopMyne

D(A) = dz(A) 7dA; )
Ao— ANVHA BOMHbI NPU HYNEBON AUCNEPCUM, HM;
©(Ag) — OTHOCUTENBHOE MUHUMANbHOE 3HAYEHUE 3a4EPXKKN AN ANWHBLI BONHBLI MPU HYNEBOW aAucnep-
CUK, NC/KM;
S(N) — kpyTM3Ha gucnepcuu, I'IC/(HMZ'KM), BbluUCHIieMas no popmyne
S(A)=dD(A) / dA; )
Sp — KpyTU3Ha gucnepcumn 4ns ANMHbLI BOSHBI MPU HYNEBOW AuUcnepcuu, I'IC/(HMZ'KM).

MpumMmeyaHune—A) u D(A) MOTyT BbITb 3HAYEHUAMW NPSMBIX U3MEPEHWUIA UNWU PE3yNLTAaTOM NOATOHKW 3Ha-
YEHUN NPSAMbLIX U3MEPEHUI K yKasaHHbIM hYHKLIUAM.

Hanpumep, B cny4anx koraa pyHKUMA NOAFOHKM AAHHbIX YKazaHa, koahdULUUEHTbI BbipaXKeHUs1 B NPaBOW
YacTu ypaBHEHUA nNoAOUpaloT Takum 06pasom, YToObI CyMMa KBaApaTUYHbLIX OLUMOOK, OTHOCSILLIMXCS K NPSAMbIM
n3mepeHusaM, 6blra MUHUMArbHON.

KoadpdumumeHTbl NOArOHKM ykasaHbl kak nepemMeHHble A, B, C, D unu E; Takke cMm. npunoxenue E.

8.1 MHoromopaoBble BosfiokHa kateropuu A1 u Tunos A4f, Adg, A4dh n ogHoMOAOBLIE BOJIOKHA
kateropun B1.1 n B1.3

Cnegyiouiee npuMeHMMO K MHOroMOA0BbIM BONOKHaM kateropun A1 u tunoe A4f, Adg, A4h n ogHomo-
AO0BbIM BONTOKHaMm kateropun B1.1 n B1.3 Ha gnuHax BonH okono 1310 Hm.

MoaoBpaHHbIe 3HaYeHUs 3a8ePXKKM U AUCNEPCUMN JOIKHEI COOTBETCTBOBaTL MaTemMatunyeckoin dopme
TpexuyneHa 3ennmaiepa (cMm. npunoxexue E). PacyeTbl ons koadpduynenta xpomaruyeckon aucnepcun D(A),
ANWHbBI BOMHBI MPU HYNEBOW ANCMEPCUN Ag U KPYTUSHBI AUCNepcun AN ANWHbI BOTNHbI MPU HYNEBOW AUCNEPCUN
Sp npuBeAeHbI B NpUnoXxeHuu E.

Tonbko B 06nactn 1550 HM XxpomaTN4eCcKyto AUCNEPCUIO AONYCKAeTCA annpoKCMMUPOBATh Kak JIMHENHYIO
OYHKUMIO OT ANWHBI BONHbI (KBagpaTuuHas nogobpaHHasi matemaTuieckasl Moaenb ANA AaHHbIX 3a0E€PXKKH);
CM. NpUnoxeHue E.

8.2 OgHoMoaoBbIe BOJIOKHA KaTeropum B1.2

CneayoLlee NpUMEHNMO K O4HOMOAOBbLIM BONOKHaMm kateropun B1.2.

B 3aBucumocTu ot TpeboBaHuii K TO4HOCTU ANA UHTEPBANoOB ANMH BOMH 40 35 HM AONycKaeTcs UCMOoSb-
30BaTb KBaAPATUYHYIO NOAOOPAHHYI0 MaTemaTu4eckylo Mogens B obnactu 1550 HM. [aHHoe nogobBpaHHoe
ypaBHeHWe He OODKHO ObiTb MPUMEHEHO B LIeNAX NPOrHO3WPOBaHMSI 3HAYEHUNW XPOMAaTUYECKON AUCMEPCUM
ANA ANVH BOIH BHE Anana3oHa, ucnonb30BaHHOTO Ansa nogbopa. Anst 6onblumnx MHTEPBAnoB ANMWH BOJSIH PeKo-
MEHAYeTCA UCMOb30BaTh NOAOOPAHHYI0 MaTEMAaTUYeCKyl0 MOAesb B BUAE NATUYNeHa 3ennmMaiepa unu no-
nuHoma 4-ro nopsigka. 310 He NpeanonaraeTca UCnonbL3oBaTth B 06nactn 1310 HM.

Pac4eTbl ang koadpdpuuymnenTta xpomarudeckon ancnepcum D(A) n KpyTusHbl aucnepcun S(A) npueeaeHsbl
B npunoxeHuu E.
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8.3 OaHoMoAoBLIE BONOKHA kaTteropumn B2

CriefyloLiee npPMMEHNMO K O4HOMOAOBLIM BOJYIOKHaM kaTteropuu B2.

B saBucumocTu oT TpeGOBaHUI K TOYHOCTU AN UHTEPBANOB ANIMH BOMH A0 35 HM 10MYyCKaeTCA UCMNOMb-
30BaTh KBaAPaTWM4HYIO nogobpaHHyl0 MareMaTuyeckylo mogenb B obnactu 1550 HMm. [laHHoe noaoGpaHHoe
ypaBHEeHWe He AO0MKHO ObiTb MPUMEHEHO B LENSAX NPOrHO3UPOBAHUA 3HAYEHUIA XPOMATUYECKON Aucnepcun
AnA ANVH BONH BHE AnanasoHa, Ucnonb3oBaHHOro aAns noatopa. Ana 60nbLUMX MHTEPBANOB ANUH BOJH PEKo-
MEHAYETCA MCNOMb30BaTb NOAOOPAHHYIO MaTeMaTUYeCKylo MOA€ENb B BUAE NATMYNEHa 3ennmanepa unu no-
nMHOMa 4-ro nopsaka. 3TO He NpeanonaraeTcs UCNonb3oBaTh B 06nactu 1310 HM.

CooTBeTcTBylOWMI KO3(phuLmeHT xpomatudeckoin aucnepcun D(A), aAnuHa BOMHbI NPU HYNEBOW AUC-
nepcun Ag U KPYTU3HA AUCNEPCUM ANS ANWHBI BOMHBI MPU HYNEBOI Aucnepcun Sy NpuBeaeHbl B npunoxexun E.

8.4 OgHomopaoBbLIe BONOKHA kateropuin B4 u BS

CneayioLee NpMMEHUMO K OIHOMOAOBbLIM BOSNOKHaM kareropuii B4 n B5.

Kak npasuno, Ans 60onbLMX UHTEPBAnNoB ANUH BOMH (Bonee 35 HM) pekOMEeHAYeTCs UCNOMb3OBAaTb Mo-
A0OpaHHyI0 MaTteMaTU4eckylo Mogenb B BUAe NatTudneHa 3ennmaiiepa unu nonmHoma 4-ro nopsaka. faHHoe
nogo6paHHOe ypaBHEHWE He AOIHKHO ObiTb NPUMEHEHO B LIENSIX MPOrHO3UPOBAHUA 3HAYEHWUIN XPOMATUYECKON
Aucnepcun 4nA ANWH BOSIH BHE AManasoHa, UCNonb3oBaHHOTo Ansi noabopa.

MpunMeyaHue— Tonbko AN BONOKOH kaTeropun B4 kBagpaTuyHas nogo6paHHas MaTeMaTu4eckas Moaenb
MoxeT 6biTb Mcnonb3oBaHa NpU KOPOTKOM WUHTepBase ANWH BOmH (< 35 HM). [aHHas nogobpaHHas maTeMaTudeckas
Mo esb He JOMMKHa 6biTb MPUMEHeHa B LIeNsAX NPOrHO3UPOBaHWUS 3HAYEHWIF XpPOMaTUYECKOA aucnepcun ANA ANUH BOMH
BHe iana3oHa, MCnonb3oBaHHOMo AN nogbopa.

CooTBeTCTBYIOLLMI KOIDPULIMEHT XpomaTudeckon aucnepcum D(A) u kpyTu3Ha aucnepcum S(A) npuse-
AeHbl B Nnpunoxexun E.

9 Pesynbrartbl

9.1 Undpopmauusa, npeacraBnaemMas no KAKAOMY U3MEPEHUIO:

- Aara npoBeAeHUsi U HAUMEHOBAHUE U3MEPEHHUS;

- ypaBHEeHUe (YpaBHEHUS), UCNONb3yeMOe ANS pacyeTa pesynbTaTos;

- 0603Ha4eHne obpasua;

- AnuHa obpasua, Menonb3yemMoro s HOPMUPOBAHUS ANUHBI;

- pesynbTaTtbl M3MepeHuii no TpebosaHuio B NoApOoOHON cneuudukaumm Ha BOMOKHO.

MpuvMmedaHune—Npumepbl MHPopMaLmu, TpebGoBaHMs K NpefCcTaBlEeHU0 KOTOPO MOTYT coAepXaTbCs B Mo-
npo6HoW cneynduKaunm Ha BOMOKHO:

a) 3Ha4YeHMs KoahULMEHTA AUCTIEPCUM, NOSTYHaEMbIE MPU U3MEPEHNUU ANA YKa3aHHbIX 3HAYEHUIA ASIUH BOSH;

b) MUHUManbHOE W/MNKU MakcuManbHoe 3Ha4YeH st JUCNePCUN A YKasaHHOro AuanasoHa AfUH BOSIH;

C) ANVHa BOSHbI MPYW HYNEBO AUCTIEPCUM W KPYTU3HA JUCNEPCUU ANA AaHHOW ANUHEI BOSTHBI.

9.2 Uucpopmaums, npegocrtaensiemas no Tpe6GoBaHuio:

- UCMONb3yeMbIi METOA uamepenuii: A, B, C nnu D;

- ONMCaHNe ONMTUYECKOr0 UCTOYHUKA (UCTOMHUKOB) W ANWHbBI BOJHbI, UCMOMb3YEMbIX MPU UCTIbITAHUK;

- yacTtoTa Moaynaumm (ecnm Ucnonb3yior);

- ONUCaHUE AETEKTOpa curHasna, anekTPOHHbLIX YCTPOMCTB OBHAPY)KEHNSI CUrHana U yCTPOWCTBA 3aJepx-
KM CUrHana;

- ONMMCaHWe UCMOMb3YEMbIX METOAUK PACYHETA;

- flaTa nocnegHei kKanubpoBkn U3MEPUTENBHOTO 060PyAOBaHUS.

10 Undopmauumsa B nogpoGHOM cneundmrkaumm Ha BONOKHO/Kabenb

Mudbopmauusn, cogepxalasncs B nogpobHon cneumdukauum Ha BONOKHO/kabens:
- TUN U3MEPAEMOTr0O BOSTIOKHA,

- KpUTEpUU NPUEMKN UM OTOPAKOBKM;

- UHbOpMaLWs, NPeAcTaBnsieMasi B OTYETE;

- MoBoe OTKNOHEHWUE OT YCTAHOBINEHHOTO NOPAAKA NPOBEAEHUA U3MEPEHUIA.
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MpunoxeHune A
(o6sa3aTenbHoeE)

Tpe6oBaHusa, oTHocAuwMecsa K metogy A. ®a3oBbli caABUT
A.1 O6opypoBaHue
A.1.1 NcTOYHUK CcBETA

MCTOYHUK cBeTa JO/MKEH OblTb CTAGWNbHBLIM MO MNOMIOXEHWUIO, NO MHTEHCMBHOCTW WU3NYYEHUS U MO A/IMHE BOSHbI Ha
NPOMeXyTKe BpPeMeHW, OOCTAaTOUYHO NPOAO/KUTENbHOM A1 3aBeplleHus npoueaypbl nsmepeHus. MHoronyyeBble nasep-
Hble Anoabl (4NA npuMepa cM. pUCYHOK A.l), nasepHble AMOAbl C NepecTpavBaemoli A/MHON BOMHbI, CBETOAMOAbl (4NS
npumepa cMm. pUCYHOK A.3) wan LUIMPOKONONOCHbIE UCTOYHUKKM (Hanpumep, Nd:YAG nasep ¢ pamaHOBCKMM BOJSIOKHOM Wn
ASE MCTOYHMK) MOTYT ObITb MCNOJIb30BaHbl B 3aBUCUMOCTY OT AnanasoHa A/VH BOJH, BbIGPAHHOrO Npy U3MepPeHUNn.

[nvHa BONHbI, BO36YXaatoLeid UCNbITyeMOe BOSIOKHO, MOXET 6biTb BbibpaHa C UCMO/Ib30BaHMEM OMNTUYECKOro nepe-
KA4yaTens, MOHOXpoMaTtopa, AWCMEPCUOHHbIX YCTPOWCTB, ONTUYECKMX (DUILTPOB, ONTUYECKUX MY(dT WM C MOMOLLbLIO
HacTpolik1 nasepa B 3aBNCUMOCTM OT TUNa UCTOYHMKOB CBETA WU U3MEPUTENbHOW yCcTaHOBKU. Cenektop ANWH BOSIH MOXET
6bITb UCMONB30BaH Ha BXOAEe WU BbIXOAE WUCMbITYEMOro BOMOKHA.

[nsa BoNokoH kateropun Bl, Ha KOTOpbIX NPOBOAAT U3MEPEHUS C UCMOMb30BAHNEM CUCTeMbl, paboTatolieli Ha Tpex
ONMHax BOSIH U B KOTOPOW 3TV A/IMHbI BOJIH BK/OYAKOT B ce6A ANVHY BOMHbI C HYyNeBOW aucnepcueli JO(CM. pUCYHOK A.2),
O0MyCTUMOe OTK/IOHEHWE UM HecTabwubHOCTb 6J/1LeHTpaibHOM A/IMHbI BOHbI NPUBEAET K MakCUMasibHbIM MOrPeLIHOCTAM
35/1npu namepeHun JD. MakcumasibHble MOrPeLHOCTY MPU U3MEPEHUN KPYTU3HbI gucnepcun SONPsSMO MPonopuyoHasibHbI
5N/0N (rge JU1 - wvHTepBanl Mexay 3HauyeHUsMW O/MHbI BOJIHbI WUCTOYHUKA) M 6yayT paBHbl npubnuautensHo 0,012
nc/(HM2 km) ansa 57/ = 1 HM/30 Hm.

MorpelwHoCcTen, MeHbLUNX BbllleyKa3aHHbIX MakCMasibHbIX NOrpeLlHOCTeR, AOCTUralT Npu UCNOIb30BaHMN ONTUYe-
CKMX UCTOYHMKOB CO CPefHeli A/IMHON BOMHbI, 6/IM3KON K oXungaemomy 3HauveHuto JD ana obpasua, uam npyu Mcnosib3oBaHuu
60/1ee Tpex 3HavYeHuli 4/IMHbI BOSHbI, WA NPUMEHSA 06a AaHHbIX cnocoba.

Kak npaBuno, B cnyvyae MCNoib30BaHUS Nas3epHbIX MCTOYHUKOB AOCTATOYHO OAHOro NasepHoro AmoAa C O4HOM nmpo-
[ONbHOI MOAOI, perynupyemoi TemnepaTypoi 1 ctabunmnsaymeii BbIXogHOW MowHOCTM (Hanpumep, PIN-guoa ¢ obpatHoii
CBA3bt0). [JONONHUTENbHBIA Nasep MOXeT NoTpPeboBaTbCA AN ITA/IOHHOW IMHUN NS YCTAHOBOK MPU NPOBEAEHUN U3Mepe-
HWIA B NOMieBbIX ycnoBusx (cm. A. 1.4).

A.1.2 WnpuHa cnekTpa

LLnpuHa crnekTpa UCTOYHMKA MpU M3MEpeHUM Ha obpasue Ao/kHa 6biTb He 6onee 10 HM Mo ypoBHW 50 % Makcu-
MausibHOM MoLwHocT (FWHM).

A.1.3 Moaynatop

C nomoubo MoAynsaTopa NpoBOAAT aMMIUTYAHYK MOAYNAUMIO CUTHaNO0B WCTOYHWMKOB CBETA C LEeNbio MoNyuuTb
chopMy curHana c ofHOMU, LJOMUHAHTHOW cocTaBnsiolein dypbe. Hanpumep, MoOXeT 6biTb NpUemMnemMoli Moaynsuust curHa-
na ¢ cuHycoupasnibHoON, TpaneueugasibHOW WA NpsAMOYrosibHOW ¢hopmoi BOMHbLI. CTabuNbHOCTL YacTOTbl AO/HKHA ObiTb
OOCTUTHYTA MUHUMYM ANa ofgHol mogbl u3 106.

Mpn namepeHun hasoBoro capura Heob6xoguMo mlberaTb HeoMpeaeneHHOCTU, CBA3aHHON ¢ rpagyupoBkoii 360(n),
rge n- uenoe yncno, nyTeM OTCNeXMBaHWUA M3MeHeHun hasbl B 360° uam Bblbopa 4acToTbl MOAYNATOPa, AOCTATOYHO HU3-
KOV ANA orpaHuyeHns OTHOCUTENbHbIX (ha3oBbIX CABUIOB 0 3HaYeHWi, MeHblwnx 360°. MakcumanbHyl YacTtoTy ans da-
30BOro capura B 360° A4Nns1 BOMIOKOH kateropun Bl onpepgenstoT no dopmyne

8-106

f rex - . (A1)

roe fmax— mMakcumanbHas yactota gns gpasosoro cgsura B 360° g5 BOMOKOH KaTeropumn Bl, MIu;

L — makcumasnbHoe oxumaemMoe 3HadyeHne ANvHbl 06pasua, K,

So— oxugaemoe TUMNOBOE 3HaYeHVe KPYTU3Hbl aucnepcun npy Jb nc/(HM2 kw);

JD— oxugaemoe TUNOBOE 3HAYEeHWe A/IMHbI BOJIHbI MPU HYNEBOR AUCNEPCUN, HM;

N1 /— napa 3HayeHuli 4NNHbI BOMHbI, NCNOMb3yeMas Npy U3MepPeHUsiX 1 MUHUMU3MpytoLas fmex.

Yactota mMoaynsAtopa A0/KHA 6biTb 4OCTATOYHO BbICOKOMW, YTOObI 06ecneynTb afekBaTHY0 TOYHOCTb U3MEPEHUS.

Cnegyouwas copmyna CAyxXut NpUMeEpPoM 3aBUCUMOCTU TOYHOCTU WU3MEPEHWU OT XapakTepUCTUK WCNbITaTeNbHOM
cUCTeMbl: AN51 BOJIOKOH kateropun Bl u cucTembl, paboTawlleid Ha Tpex ANMHaX BOSH, B KOTOPOW MHTEpPBan Mexay 3Haye-
HUSAMW OJ/1MHbl BOMIHbI UCTOYHMKOB paBeH JUT, MakcumasibHble norpewHocTy 6yayt paeHbl 0,0012 nc/(HM2 km) gna SOwm 0,4
HM 15 /b npyu MUHMManbHOI YacToTe MogynsaTopa fnm onpegensiemoid no chopmyne

Ad 107

fmin“ A.2
min L(AXV (A.2)
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MHoronyyeBble
nasepHole gmogbl

PucyHok A.1- KomnnekT o60opyaoBaHua Ansi M3MEpeHns XxpomaTtuueckoi amcnepcun. CucTema Ha OCHoBe
MHOro/ly4eBoro fiasepa (Tunosas)

+ 30

Jucnepcusa
nc/(HM Km)

(0]
-30
-60
-90

-120

PucyHok A.2 - TunoBas 3ajepxka un KpuBble amcnepcum

rae fmin— MuHUManbHaa yactoTa Moaynsitopa, Mru;
JEep— 061WW@asn HecTabUNbHOCTbL (hasbl M3MEpPUTENILHOTO 060PYA0BAHMUA, FPaayChl;

L — MUHMManbHOE OXMAaemoe 3HavyeHue A7MHbl obpasua, Kv;
JUN— cpefHuii uHTepBan Mexay 3Ha4eHUAMU ASIMHbI BOSIHbl COCEAHUX UCTOYHWKOB, HM.
CneposatenbHo, ansa Jep = 0,1°, L = 10 km n JU1 = 32 HM TpebyeTca MUHMMasIbHasA YacToTa, paBHas NpubnnsnTens-

HO 100 MIu.

MpnmevaHunsn
1 YpaBHeHue (A.2) 6bl10 BbIBEAEHO NMyTeM HEOAHOKPATHOro pelleHus B Lenax onpegeneHuns JOu SO ypaBHeHUs

BpPEMEHHOI 3a1epXkn (2) B pasgene 8 ¢ pasfIMuHbIMU UHTEPBaNaMy 3HAUEHWIA AIMHbI BOJHBI U HECTAGWUILHOCTM (Dasbl.
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2 lMorpewHocTei, MeHbLUMX BhilleyKasaHHLIX MakCUMaribHBIX NOrPeLHOCTEN, AOCTUraloT NyTeM BbIGopa UCTOMHU-
KOB, UMEIOLLMUX CpefiHee 3HaYeHWe ASTMHBI BOSHBI, GNU3Koe K 0XULaeMOMY 3HaYeHWI0 Ao AN o6pasua, 1 UCNoNb3oBaHNs
Gornee Tpex 3Ha4YeHU ANUHBI BOITHLI MW NPUMeHeHUs1 060X JlaHHbIX cnocoboB.

da3oBasi MOAYNSILMA Y KaXL0ro UCTOMHUKA CBETa MOXET HacTpauBaTbCA NS YNpoLeHUs KanubposaHUa KOMNNeKTa
o6opyz0BaHUA NSl NpOBEAEHNS U3MEPEHHUA.

A.1.4 [leTeKTOp CMrHanNa u aneKTpoHHble YCTPOWCTBA AN oGHapy:XeHUA cUrHana

CoBMeCTHO ¢ (pa3oMeTpPOM MCTMONb3YIOT ONTUYECKUA AETEKTOp, YYBCTBUTENLHLIA B AManasoHe U3MepsaemblX AnUH
BOSH. Ycunutenb MOXeT 6biTb UCMONb30BaH A1 NOBLILLEHNS YYBCTBUTENBHOCTU cuUcTeMbl 0BHapyxeHUs. Tunosas cucTte-
Ma MOXeT BKItoyaTk B cebsa PIN-boToguoa, FET-ycunutenb v BEKTOPHbIA BONLTMETP.

CucTtema ieTeKTop-yCunuTenb-hasoMeTp pearvpyeT TOSNbKO Ha OCHOBHYIO cocTaBnsoLyio dypbe mogynupytowero
CUrHarna u BbljaeT 3HaveHue hasoBoro CABUra curHana, NnocTosiHHoe B fUanas3oHe NoNy4eHHON MOLLHOCTW ONTUYECKOro
curHana. [inanasoHoM nortydeHHOW MOLLIHOCTM MOXHO YNpaBnsTh MpU NMOMOLLU perynupyeMoro onTUYECKoro atteHartopa.

A.1.5 3TanoHHbI! cUrHan

STanoHHLIA cUrHan ¢ Toi Xe JOMUHaHTHOI cocTasnsioLleid Pypbe, YTO U MOAYNUPYIOWMIA curHan, nogatT Ha da-
30MeTp, B KOTOPOM M3MepsIloT AuddepeHumancHele dasbl MCTOYHUKOB CUrHana. OTasfloHHbli curHan gosmkeH 6biTb cUH-
XPOHU3NPOBaH Mo dasde ¢ MOAYIUPYIOLLUM CUrHANMOM U €ro, Kak NnpasBuIo, Nomny4arT U3 MOAYNUPYIOLLIEro CUrHana.

Tpumepb! KoHU2ypayulli 3masoHHo20 cuaHana (cm. pucyHku A.1 u A.3 dnsa npumepoe a, b u c).

a) B cnyvae coBMmelleHUs1 UCTOMHUKOB CUrHana M AeTekropa, Hanpumep npu nabopaTopHbIX UCMBITAHWUAX UK BO
BpeMs KannbpoBaHWs, arneKkTpuyeckoe coefuHeHne MOXKET ObiTb MCMOMNb30BaHO MEXAY FeHepaToOpOM CUrHasia U aTanoH-
HbIM MOPTOM dhazomeTpa.

b) OnTuyeckuii nepekntoyaTens, NOMELLEHHEIR Nepes obpasLoM, U AeTEKTOp MOryT Takke 6biTb UCNONbL30BaHbI NpY
coBMeLLieHHOM 06opyAoBaHUN.

c) Mpy NoneBbIX UCMbITAHUAX ONTUYECKUX kabenel (MCTOUHUKU U AETEKTOP HE COBMELLEHbI) MOXKET BbITb NpMMeHeHa
onTUdecKas FIMHUA, Kak Npasumo, BKIToYatoLas B CBON COCTaB UCTOMHUK MOAYNIMPOBAHHOMO CBETOBOIO CUrHaria, BOSTOKHO K
JeTeKTop, aHanorM4Hele ncnone3yeMbiM 4na obpasua.

d) STanoHHLIA CUrHan npu NOreBbIX UCMBITAHUAX MOXET Takke nepefaBaTbecs NO UCNBITYEMOMY BOJTOKHY C UCTIONb-
30BaHUEM YMNOTHEHWUA MO ANUHAM BOIH.

A.2 NpoBeaeHne UcnbiTaHUiA
A.2.1 KanubposaHue

MomeLLatoT aTanoHHoe BONOKHO (6.3) B M3MepUTENbHOE YCTPORCTBO M BBOAAT aTanoHHLIW curHan (A.1.5). Mameps-
HOT U PETUCTPUPYIOT a3y Pin(A;) ANA KaXoro UCTOMHUKA CUMrHana.

B kavecTBe anbTepHaTUBLI, eCni hasa UCTOMHUKOB curHana MoxXeT 6biTb perynmpyemoit, To Npu pasmelieHnn sta-
FNIOHHOrO BOSIOKHA B U3MEPUTENbHOM YCTPOWCTBE (hasbl BCEX UCTOMHUKOB CUrHaNa AOMKHbI ObITb BEIPOBHEHLI. 3aTeM npo-
BOAAT U3MepeHus Ha oBpasLe kak onucaHo B A.2.2. B 3ToM crydae @in (A;) = 0 ansa pacuetoB B A.3.1.

UcnbelTyembli o6pasely
Unm kanuépoBoYHoe

BOOKHO
CseTogauo,
Anoa IMouoxpomaTop [eTexop
Coepnrutens CoeauHuTens .4
CoeauHurenb .
Perynupyembii YennuTenb
—{ 11 aTTeHioaTop :
DeTtekTop
3TanoHHas BONIOKOHHAs JIMHUA
(HecoBMeLLeHHOe o6opyaoBaHKE) Ycunutensb
leHepaTop | dasomeTp
curHanos - N ——° o~ -
ONeKTPUYECKUIA STaNOHHbIA  3TaroHHbINA ‘CurHan

) CUrHan (OOBMeLL[eHHOe CUrHan KomnbtoTe
oBopyAOBaHIE) L__T P

PucyHok A.3 — KomnnekT obopyaoBaHus Ana W3mMepeHus XpoMaTudieckon gucnepcun. Cuctema Ha ocHose
CBETOANOA 0B (TUNoBasi)
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A.2.2 N3mepeHus Ha o6pasue

MomelLatoT obpasel, B M3MepUTENBHOE YCTPOMCTBO WM BBOASIT 3TamNOHHbIA curHan (cMm. A.1.5). MamepstoT 1 peru-
CTPUPYIOT pasy @out (A;) KaXKaoro UCTOUHMKa curHana.

MpunMeyaHune— Bce usmepeHus Ha obpasLie U KanubpoBoYHbIE UK BbipaBHUBALOLLME U3MEPEHUSA NPOBOASAT
npu ypoBHe MOLLHOCTU ONTUYECKOro cuUrHana Ha Bxo4e AeTeKTopa, HacTPOeHHOro Ha Anana3oH curHana, I'IOSBOJ'IHPOLLWIVI

MUHUMU3NPOBATL ha3oBLlE CABUIMM B AeTEKTOpe W SreKTPOHHBIX YCTpoiicTBaX AeTeKTopa, 3aBuCsiLLMe OT YPOBHA MOLLHO-
cTU.

A.3 Pacuethl

A.3.1 BblunTaloT n3aMepeHHoe BXOAHOE 3Ha4YeHne ¢asbl AN Kawaow AMWHBI BOMHbI U3 BBIXOAHOMO 3HaYeHUA dasbl
Ans 3Tol ANWHbLI BoNHbLI. OTHOCUTENbHAsA rpyrnnoBas 3agepkka

t(N) = [one Al — i A T anascex A, (A3)
360-f- L
roe T (A;) — oTHocUTenbHas rpynnosasi 3afepxka, nNc/kwm;
Qout (Aj) — 3HAYEHMNE, n3MepeHHoe B A.2.2, rpagychl;
®in (\;) — 3Ha4veHune, namepeHHoe B A.2.1, rpagychl,
f—uyacroTa mogynupytowero curdana, M,
L — pnvHa obpasua 6e3 y4acTka Ans kanmbpoBaHUs, KM.

A.3.2 Vcnoneaysa faHHble 3agepxkv B A.3.1, pacCcuMTLIBAIOT 3HAYEHUSA, MAaKCUManbHO COOTBETCTBYIOLLME OJHOMY U3
YpaBHeHWiA 3afepxXkv B pasfene 8.

A.3.3 Ncronb3ya makcMmanbHO TOYHO nogobpaHHble 3HaYeHNA COOTBETCTBYIOLMX KOIhPULMEHTOB U3 pasgena 8,
paccyuTbIBaOT Aucnepcuio D(A) unu Apyrue napaMmeTpbl, yKasaHHble B CTaHAapTax TEXHUYECKUX YCNOBWIA Ha BOJOKHO.
PucyHok A.2 npeacTaBnseT coboit npuMep A aHHbIX 3agepxku T(A) U paccuuTaHHoN gucnepeumn D(A) .

A.3.4 Oucnepeua MoxeT ObiTb onpeaeneHa Yepes 3HaueHUs AJIMHbI BOMHLI NPU HYNEBON AUCNEPCUN Ag U KPYTU3HBI
So NN ykasaHWem koshduLMeHTa XpoMaTIeCcKoii Aucnepcumn Ansi ogHOro unn Gonee 3HaveHnin ANUHLI BONHLI UM 06ou-
MW 3TUMKM criocobamu. B HekoTopbIX criydasx AfMHA BOSHbI MPU HYNEBON AUCNEPCUM M NapaMeTpbl KpyTU3HLI UCMONL3YIOT
TOMbKO ANSA pacyeTa Ko dULNEHTa AUCTIEPCUN ANSA 3HAYEHWIA ANUH BONH, 3HAYUTENBHO OTCTOALYMX OT 3HAYEHUS ANUHbI
BOJTHbBI NPU HYNEBOW JUcrepcui.

Ecnu ykasaHo 3HadeHWe LnHb! BOSMHBLI NPU HYNEBOIA AUCNEpCU, TO 3HAYEHUS ATTMHBI BOMHLI, HA KOTOPLIX NPOBOASAT
M3MepeHUs, JOMKHbI BKNtoYaTb B cebs 3HayeHne ANMHBI BOSHBLI MPW HYNEBOW AUCMEPCUMU UNKU BKNOYaTb B cebsl AaHHbIe
NS 3Ha4eHWs AnuHbI BorHel B npegenax 100 HM. Ecnu 3Ha4YeHUs ANuHbI BONHBI NPU HYNEBOI AUcNepCcun U KPYTU3HBI UC-
NoMb3yT TOMLKO AN pacdeTa KoshpULUMeHToB AUCnepcun Ana sHaveHWn ANUH BOSH, 3HAUYUTENBLHO OTCTOALWNX OT 3Ha-
YeHUSs AMUHBI BOSHBLI NPU HYNEBOR AUCMEPCUN, TO M3MEPEHNUSA AOMKHBI OXBaTbIBaTb 3HAYEHWUA ANUH BOSH, ANA KOTOPbLIX
NpoBOAAT pacyeThl. Ecnn koaddurLUmeHT anucnepeun yKkasaH, U3MepeHns AoMmKHbLI 0XBaTbiBaTk AUanasoH ANWUH BONH, AN
KOTOPOro ykasaH koaddpuuneHT aucnepcun. B npunoxeHun E npuseaeHa uHdopmauns No namepsemMbiM guanasoHam
JNVH BOIH M COOTBETCTBYIOLLEH MeToguke nogbopa MaTemaTuyeckoi mogenu.
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MpunoxeHue B
(oba3aTenbHoe)

TpeGoBaHus, oTHOCAWMeECH K MeToay B. CnekTpanbHas rpynnoBas 3agep)Xka BO BPeMEHHOM
obnactun

B.1 O6opynoBaHue
B.1.1 UcTOYHMK cBeTa

B.1.1.1 BonokoHHbIi pamaHoBCKUIA Nasep

Cuctema Ha OCHOBE BOJIOKOHHOIO paMaHoBCKOro nasepa, cocroswas u3 Nd:YAG nasepa ¢ CUHXpOHU3aLMein Mo U
MoAynsiumei foBpoTHOCTH, KOTOPLIA BO3OyXAaeT cOOTBETCTBYHOLMIA OTpe3ok (npubnuautensHo 200 M) ofHOMOZOBOIO
BOJIOKHA, U YCTpOiicTBa punbTpaLm cnekTpa, Takoro Kak, Harnpumep, AudpakyMoHHbIA MOHOXpOMaTop, A0MKHa obrnaaats
CnocobHOCTBLIO FeHepupoBaTh OMTUYECKME UMMYNbChI Maroit anutensHocTu [< 400 nc no ypoBHIO MOITyMakCUMyma
(FWHM)] 1 goctaTtodMHOW MHTEHCMBHOCTU U NPOCTPaHCTBEHHOW U BpeMeHHOW CTabUnbHOCTU U3NyyeHus AN NpoBeAeHuA
yKa3aHHbIX U3MepeHUit (CM. pUcyHok B.1).

B.1.1.2 MHorony4eBble fazepHble 4uogbl

MHoronydyeBble (Tpu unu 6onee) MHXEKUUOHHBbIE NasepHble AUOALI, paboTaloLue Ha HECKOMNBbKUX ATMHaX BOJSTH, CHK-
TaloT NPUroAHLIMU AN Lerneid AaHHbIX U3MEPEHWUI, eCrM OHU UMEIOT Manylo ANWTENbHOCTb UMMyrnbca (MeHee 400 nc
FWHM), ctaburbHbl N0 UHTEHCUBHOCTU U3MY4eHUA N MOTYT ObITb CTabUNbHO NpUBEAEHL! B ieiiCTBUE BO BpEMS M3MepeHUs
(cM. pucyHok B.2).

B.1.1.3 JlasepHble guoasl ¢ perynmpyemMoii ArMHON BOSHbI

OpvH unu Gonee nasepHbIX AMOAOB C PErynupyemoii ANMHOW BOMHLI (HanpuMep, nasep ¢ BHELWWHUM pe3oHaToOpoMm)
[ OonycKaeTcs UCMOMNb30BaTh, ECNIM OHU FEHEPUPYIOT UMNYNLCH Manoi AnutensHocTU (MeHee 400 nc FWHM), ctabunbHel
MO WHTEHCUBHOCTU M3MNy4eHUsl, MOryT obecneyumnBaTtb CTabUNBHOCTb AJMHBI BOMHBLI M MOTYT GbiTb CTabunbHO NpUBEAEHb! B
fleficTBNE BO BpeMsi U3MEPEHUS.

B.1.1.4 lWWnupuHa cnekTpa

LLInpnHa cnekTpa MCTOYHUKA NpU U3MepeHUM Ha obpasue AomnxkHa 6biTb He 6onee 10 HM NPU YpOBHE 3HAYEHWIA
MOLLHOCTMN M3nyyeHus B 50 % makcumyma (FWHM).

McenbiTyemblin unu
BonokoHHbIM pamaHoBCKUiA nasep 3TanoHHbIt o6pasely
NJ.YAG nasep (1,06 Mkw) Moroxpomarop
€ CUHXpPOHU3aLMeh MoA U1 O /‘\ [‘\
MoaynsiLmen
L[0BpPOTHOCTH OpHomogoBsoe U U
BOJIOKHO

LncKpeTU3NpyroLLIMA 3NeKTPOHHO-
nydyeBoi ocumnnorpad

@ Yeunutens [eTektop  ATTeHwoarop

eHepaTop
- BpemeHHoit

Y — 0 [ - /I
safiepxkn |Tpurrep Curnan \l zt

KomnbtoTe
p

PucyHok B.1 — CTpyKkTypHas cxema. CucTeMa Ha OCHOBE BOMOKOHHOro pamMaHOoBCKOro nasepa

B.1.2 [leTekTop curHana

MPUMEHSIOT BLICOKOCKOPOCTHOW OMTUYECKUiA AETEKTop, HamnpuMep repmaHveBbld NaBUHHLIA dhoTognoa, YyBCTBU-
TeNbHbIA B JanasoHe UcnonbayeMblx AruH BonH. OH AomKeH 6Tk NMHelHbIM B npefenax 10 % npesbllleHus ananasoHa
BO3HWKaIOLLMX 3HAYEHUNA MHTEHCMBHOCTU M3nydeHusi. OrpaHW4YMBatoLLee ycroBue NMHEAHOCTU 3aKmodaeTess B TOM, YTO
BepLKnHa uMnyrbca He cXaTa B Lendax HeBoa,D,eVICTBI/IH Ha ee NonoXeHue Ha BPEMeHHOVI OoCIu. UJVIpOKOI'IOJ'IOCHbIVI ycunu-
Tenb AONYCKaeTCcs UCNOSb30BaTh ANS YBENUYEHUS YyBCTBUTEIIBHOCTU CUCTeMbl OBHapyXXeHUs CUrHana npu yeroBun cooT-
BETCTBUA Tpe6OBaHI/IF|M CTaHAapTOB TEXHUYECKUX yC.I'IOBVIVI Ha BOJIOKHO NO CKOPOCTU U NUHenHocTU. ONTUYecKUin aTTeHoa-
TOp MOXeT ObITb MCMOMbL30BaH A NoAAepKaHUS MOCTOAHHON aMMNUTYAL! CUrHana.

B.1.3 OnekTpoHHbLIe yecTpoiicTBa 0bHapyeHUs1 curHana
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Mcnonb3yloT N3MepUTENBHOE YCTPONCTBO WU/MMM YCTPOMCTBO OTOBPaXeHMs], Kak NpaBuno, BbICOKOUACTOTHBIA Anc-
KpeTM3npytoLmin ocumnnorpad, cnocobHblii oTobpaxaTe OTHOCUTENBHOE BPEMS MpuxoAa ONTUUECKAX MMMYIIbCOB Ha OTKa-
nBpoBaHHON BPEMEHHO LUKase.

MHOFOHyLIeBbIe nasepHble Anoabl

N

IasepHble anoapbl

N MenbiTyembiii unu
aTanoHHbIN obpasel,

_O__x
NasepHsie anoas —Q_S\ O
v/

(-

LOVCKPeTN3NPYIOLLNIA 3NEeKTPOHHO-
nyueBoi ocuunnorpad

@ Ycunutens fletektop  ATTeHoatop
leHepaTop L
BPEMEHHOI [~ ° o p
3aaepkKM purrep o UrHan
Komnelotep

PucyHok B.2 — CTpykTypHas cxema. Cuctema Ha 0OCHOBE MHOIONy4eBoOro nNasepHoro auoaa

B.1.4 YcTpoiicTBO 3aaepKm

MpMeEHSIIOT Takoe YCTPOWCTBO, Kak, Hanprmep, LMdpoBoii reHepaTop 3aaepkn, KOTOpbIn NMMG0 MHULMUPYET NCTOM-
HUK, B0 MHULMNPYETCH MCTOMHMKOM W KOTOpbI crocobeH NepeaaBarb 3afepKaHHbI CTapTOBbI CUrHaN AN 3NEKTPOH-
HbIX YCTPOMCTB OOHapyxeHUs curHana (AMCKPeTU3NpyoLWwmii ocumnnorpad) B LIENSIX KOMMEHCaLMK pasHULbl pacnpocTpa-
HEHNS 3afePXKKA MEXAY WUCMbITYEMBIM U STaNoOHHLIM obpasuamu. [JaHHoe YCTpoACTBO AOmKHO obecneunBarb cTabunb-
HOCTb BpEeMEHU 3afepKKn Mpy M3MEpeHNsX B Npeaenax meHee 50 nc AnA cpegHekBaApaTUYHbIX 3HaAYEHWIA ApoXKaHUS U
capura asbl.

B.2 NMpoBeaeHne UcnbiTaHUM

B.2.1 NamepeHns Ha aTanoHHoM obpasLe

OTanoHHbI o0Bpasely BCTABNSIOT B U3MEPUTENBHOE YCTPOWCTBO U HAcTpamBaloT ASMHY BOSHbLI UCTOYHUKA CBETA Ha
repBoe 3Ha{eHWe ASMHbI BOSHbI ANS NPOBEAEHUS 3MEPEHUs. HacTpauBaloT reHepaTop 3agepKku Ans NofyYeHus u3ob-
paXkeHWs1 BXOAHOrO UMMynbca Ha M3BECTHOMN, OTKannGpoBaHHON BPEMEHHOI LKarne ocuunnorpada.

MonoxeHne umnynbca onpeaensieTcs ero NMKOBbIM 3Ha4YeHUeM Unn LieHTpomaoM. PermcTpupytoT BpeMeHHoe noro-
XeHne LaHHOro UMMynbca Mo OTHOLUEHWIO K KoopAWHaTHOW MeTke (Hanpumep, KOOpAWHATHOW ceTke gucnnesi) kanubpo-
BaHHOI pa3BepTKM AN1S1 3TOr0 NEPBOro, STANIOHHOMO 3HAYEeHUS ANMHBI BOSTHbI.

HacTpaunBaroT UCTOMHUK CBETa Ha CreayioLLyo ANUHY BOSHbI 1, 6e3 M3MEHEHUS 3aAepXKKin reHepaTopa, pemcTpu-
PYIOT BPEMEHHYIO PasHULLY Tin(A;) MEXAY NOMOXKEHNAMM AAHHOMO UMMNYbCa U UMNYNbCa C 3TanoHHOW ANUHOK BOSTHLIL. [Mo-
BTOPSIOT faHHY0 MPOLEAypY ANSA BCEX YKa3aHHbLIX ANVH BOSMH W NpeAcTaBnsAlT pe3yfbTaThl B BUAE M3MEHEHUs Monoxe-
HUSI UMMyNbCa MO OTHOLLEHMIO K 3TaNOHHOIR ANMHE BOSTHbI.

MpuMeyaHue — MNpu LaHHOM METOLE M3MEPEHUS TOUHOCTL 3a4EPXKKN B YCTPOCTBE 3aAepXKN LoNycKaeTcs
He yunTbiBaTb. Ecnn BcneacTeme GonbLUMX BpeMeHHbIX Pasnnymii UMMybCoB AN pasHbIX ANUH BOSH HEBO3MOXHO Npo-
BECTU AaHHble U3MepeHUs], TO HEOGXOAMMO MCMOSIb30BaTb FEHEPaTop 3a4€PX KU UMM NOXOXKUNA MHCTPYMEHT 13BECTHON
TOYHOCTU U PErMcTpUpoBaTb BPEMS 3afepXKkn LaHHOMo reHepartopa W MonoxXeHUe WMMyNbca Ha ocuunnorpade Ans
KaokZ ol ASIMHBI BOSTHBI 418 LOCTKEHNS Tpebyemoro peaynbTara.

B.2.2 NamepeHns Ha obpaasLie

OBpaseL, BCTaBNSIOT B M3MepUTESIbHOe YCTPONCTBO, BbIGMPatoT NEpBOE 3HaYeHNe ANMHbI BOMHbI U HAcTpanBatoT re-
HepaTop 3a4epXKn ANS NoNyYeHNs M30BpaKeHUs: BXOAHOMO MMMySibCca Ha U3BECTHOM, 0TKanMBpoBaHHON BpeMeHHOI LKa-
ne ocumnnorpadca.

PervcTpupytoT nonoxeHWe 4aHHOro UMMynbca Ha BPEMEHHOIA LuKane.

HacTpamBaloT UCTOUHWK CBETa Ha CReaytoLLyto ANUHY BOMHbI M PETUCTPUPYIOT BPEMEHHYIO PasHULY Tout (A ;) MexXay
MONOKEHNAMU JaHHOMO UMMyNbCca U UMMYNbCca C 3TaNOHHON ANMHON BOSHbI, YKa3aHHyto Bbille, 6e3 nepeHacTpoikm reHe-
paTopa 3afepXKku uMnyneca. [JaHHyto npoLeaypy NnoBTOPSIOT ANS BCEeX YKasaHHbIX ASMH BOSH, pe3ynbTaThl NPeACTaBNsioT
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B BUAE BPEMEHHOro caBura nosrioXXeHUA BbIXOAHOrO UMMynbca MO OTHOLUEHUIO K MOJSIOXEeHWK uMmnynbca npun 3TanoHHOM
ANuHe BONHbI. ECnn npoBoAnTb M3MepeHUs faHHbIM CNOcoBoM He NPeACTaBnSeTCA BO3MOXHBLIM, TO MOCTYMNatOT, Kak yKa-
3aHO B NpumeydaHun B.2.1.

BbluuTator n3MepeHHoe 3Ha4eHue BpeMeHHOro ciBura BXogqHoro uMnyrnbca gnsa Kax(,qoﬁ ANWHbI BONHLI N3 3HAa4YeHUA
cABuUra BbIXO4HOro MMMynbca Npu STOMN Xe ANUHE BOSHbI.

B.3 Pacuertbl

B.3.1 'pynnoByto 3afiepXKy Ha efuHULY ANuHbI T(A ;) onpeaensiot no gpopmyne
[Tort (A —Tin (Ai)]
I )

rae tin(A ;) — 3Ha4eHue, usmepeHHoe B B.2.1;

Tout (A ;) — 3HaYeHue, nsmepeHHoe B B.2.2;

L — AnvHa nenbITyemMoro BONOKHa MUHYC ANHa STanOHHOro BOJIOKHA, KM.

B.3.2 Vicnonb3ya faHHble 13 B.3.1, onpefenstoT Haubornee ToO4HO COOTBETCTBYHOLLEE 3HAYEHWE OAHOMY U3 ypaBHe-
HUI 3afepPXKK, YKaszaHHbIX B pasfene 8.

B.3.3 Mcnonb3ysa Hanbonee TOYHO COOTBETCTBYIOLLME 3HAYEHUS COOTBETCTBYHOLLMX KOS(PULMEHTOR U3 pasgena 8,
paccuuTbIBalOT fucnepcuto D(A) nu apyrue napameTphbl, ykasaHHble B CTaH4apTax TEXHUYECKUX YCIOBUIA Ha BOSIOKHO. Ha
pucyHke A.2 npejcTaBneHbl Npumep noaobpaHHbIX AaHHLIX 3a8epXKku T(A) M paccHMTaHHble 3Ha4YeHUsa gucnepcun D(A).

B.3.4 lucnepcust MoxeT GbITb onpefeneHa Yepes 3HaYeHWUs ANuHbl BOMNHbI NPpY HYNEeBOM AUCNEPCUM Ag U KPYTU3HbI
So Unu ykasaHueM koacbdULMeHTa XpoMaTUIECKoih gucnepcun AN O4HOrO UK Gonee 3Ha4YeHU! ANUHbLI BOMHbI UMK
oboumm aTUMKM cnocobamu. B HEKOTOPbLIX CRyYasXx ANMHA BOSHbI NPU HYNIEBOW AUCNEPCUM U NApaMETPbl KpY-
TU3HbI UCMONB3YIOTCA TONbLKO ANA pacyeTa koadduumeHTa gucnepcun Ans 3HavyeHuinl ANUH BOSH, 3HaUUTEnNb-
HO OTCTOSALUUX OT 3HAYEHUA AJIMHBI BOSIHBI NPWU HYNIEBOKW AUCNEPCUMN.

Ecnu ykazaHO 3HayeHue AnNuHbLI BOMHLI NPU HYNEBON AUCNEPCUU, TO 3HAYEHUNA AJIMHBI BOMHbI, HA KOTO-
PbIX NPOBOAAT U3MEPEHUsAA, AOMKHBI BKNOYATL B Ce05 3HAYEHME ANMHLI BOSHLI NPW HYNEBOWM Aucnepcun unu
ZAaHHbIE ANA 3HaYeHUA ANuHbl BONHLI B npeaenax 100 HM. Ecnn 3HavyeHust AnnHbI BOMHbI NPU HYNEBOM AuUC-
nepcun n KPYTU3HbI UCMONb3YIOTCA TONbKO ANA pacyeTa KoapUUUEHTOB AMCNEepCUM ANA 3HAYEHWA ANUH
BOJH, 3HAYUTENbHO OTCTOSILLIMX OT 3HAYEHUA ANUHBLI BOSHLI NPU HYNEBOW AUCNEePCUM, TO U3MEPEHUS JOIDKHbI
0XBaTbIBaTb 3HAYEHUA ANUHBI BOSHbI, AN KOTOPbIX NPOBOAAT pacyeTsl. Ecnn koachduuueHT aucnepcum yka-
3aH, U3MEPEHUs1 AOIPKHbI OXBaTbIBaTb AUANA30H ANWH BOSH, ANSA KOTOPOro ykasdaH ko3dULIMEHT gucnepcum.
B npunoxenun E npusedexa nHdopmauus no mamepseMbiM AWanasoHam ANMH BOSMIH U COOTBETCTBYIOLLIEN
mMeToauke nogbopa maTeMaTu4eckon Mogenu.

t(A) (B.3)
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MpunoxeHnue C
(o6sa3arenbHoe)

TpeboBaHuus, oTHOcAwMeca K metoay C. lnddepeHumanbHbii pa30BbIN CABUT

C.1 O6opynoBatue

C.1.1 UcTouHuK cBeTa

C.1.1.1 MHorony4eBble nasepHble AnoAbl

Mpu ncnonb3oBaHUM nasepHbIX AUOA0B TpebyeTca [Ba 3Ha4YeHWs ANWHbI BOSHBI Nasepa ANA KaX[oro W3MepeHus
XpomaTuudeckon aucnepcum (cM. pucyHok C.1). LleHTpanbHas gnvHa BonHbI U MOAYNUPOBaHHAA BbiIXoAHasn dhasa Kaxaoro
MCTOMHUKA AOJDKHBI ObITb CTabUNbHEIMUA BO BPEMS M3MEPEHWIA NMPU BO3HMKAIOLLMX TOKE CMELLEHUS, YacToTe Moaynauumn n
TemnepaType auoja.

MoxeT 6blTb NPUMEHEH Na3epHblii AMOA C Perynupyemoii TemnepaTypoid, ¢ 04HOW NPOAONBHOW MOAOW UNKU He-
CKOMbKUMK NPOJONbHLIMUA MOJJaMU U CO cTabunusavuein BbIXOAHOW MOLLHOCTU (Hanpumep, nyTem hopMMpOBaHNUS cUrHana
¢ obpaTHol# CBA3LIO C MCMOMbL30BAHMEM OMTUYECKOrO AeTekTopa). [JononHuTenbHbIR Nnasep MoxeT notpeboBaTbes ANS
3TanoHHOW LUenun B YCTaHOBKaX ANSA NPOBEAEHUs U3MepeHWii B nonesbix ycrosusax (cm. C.1.4).

C.1.1.2 CeeTtoanoabl ¢ nocneayoLein unstpasmein

Mcnonb3yloT ofuH unn 6onee ceetognofos (cM. pucyHok C.2). Ux cnekTpbl 40SmkHbI PUNBTPOBATLCS, Kak MpaBuno,
C NOMOLLbIO MOHOXpOMaTopa ANA NOJyYeHUs] LUMPWHBI CriekTpa NPy UaMepeHun Ha obpasue, koTopas AomkHa 6biTb He
Gonee 10 HM NpU YpoBHE 3HAYEHWUIN MOLLIHOCTU U3nyyYeHus B 50 % makcumyma (FWHM).

C.1.2 Moaynstop

B MogynsaTope NpoucxoAuT amMrMTyAHas MOAYNALMSA cUrHana ¢ UCTOYHUKa cBeTa B Lenax nonydveHus gopmel Bon-
Hbl C OA4HOV AOMMHAHTHOIA cocTaenstowwein Pypee. Hanpumep, MOXeT BbITE MpUEMNEMO MOAYNAUMS CUrHaNa C CUHYCou-
ZanbHol, TpaneuenaarnsHOW nnu NpAMoyronsHoi ¢opmoii BomHbl. Kak npaBuno, goctatovHoi GeiBaeT cTabunbHOCTL Ya-
CTOThbI B O4HY MUMMUOHHYO A 0OMTH0.

Mpu n3mepeHun audpcpepeHumansHoro gasoBoro casura Heobxoanmo nsberatb HeonpeaeneHHOCTH, CBA3AHHOW ¢
rpagyvpoBkoit 360(n), rae n — Lenoe Yucno, NOCpeAcTBOM, HaNpUMep, YMEHbLUEHUA YacToTbl MoaynaTopa Ansa Gonee
ONWHHBIX 06pa3LioB, NPUMeHEeHUs GonbLUMX ko3 ULIMEHTOB Aucnepcun unu oboummn sTuMmu cnocobamu. Hanpumep, Mo-
XeT BbITb BbibpaHa [OCTaTOMHO HU3Kas YacToTa MOAYITALMM C Lenbio orpaHniuTb guddepeHumantHble dha3oBbie CABUMN
00 3Ha4YeHun, MeHbLUMX 360° ana kaxaon napsl ANWH BonH. MakcumanbHas YactoTta AnA BONOKOH kaTeropuu B1 moxeT
6bITb onpegeneHa no dopmyne

3fa4 -1
f 4 x 1024 (A7-A%)
max — SD- L -M )

rae fmax— MakcumManbHas yacToTa, 'y ;

A)— ANWHa BOJHbI UCTOYHKKA, NO3BOSAWAs MUHUMU3NPOBATb fmax, HM;

Ao— OXUfaeMoe TUMOBOE 3Ha4YeHWe ANWHLI BOSHBI NPYU HYNEBoii gucnepcun, Hu;

So— OXUgaemMoe TUNOBOE 3HAYEHNE KPYTU3HLI AUCTIEPCUU NPU Ag , I'IC/(HMZ'KM);

L — anuHa obpasua, KMm;

AN — WHTepBan ANVH BOSTH MeXAy ToYKamu U3mepeHns gudpcpepeHynansHon gasel, HM.

YacToTa MoaynsiTopa foSikHa ObiTb JOCTAaTOMHO BLICOKON, YTOOLI 06ecneqnTs ajekBaTHYH TOYHOCTE U3MEPEHNUS.

WHTepBan AnuH BorH AA Mexay ToukaMmu usmepeHus guddepeHumnansHoi dasbl, Kak NpaBuno, NEXUT B uanasoHe
2 —20 HM.

C.1.3 deTekTop curHana u anekTpoHHLIE YCTPOCTBa ANA 0BHapyKeHUst curHana

Mcnonb3ytoT onTuiecknil feTekTop, YyBCTBUTENbHLIA B AWanasoHe M3MepsieMblX AMWH BOSH, COBMECTHO ¢ aso-
MeTpOM. YCUnuTenb MOXeT ObiTb UCMONb30BaH A1 NOBbLILUEHWS YYBCTBUTENBHOCTU CUCTEMbl OBHapyxeHusi. Tunosas cu-
cTeMa MoXeT BKrovaTh B ceba PIN-poTtoguog, FET-ycunutens U hasouyBCTBUTENBHBIA AETEKTOP.

Cuctema peTekTop-ycunurenb-hasoMeTp ByfeT pearnpoBaTh TOMBKO Ha OCHOBHYIO cocTaBnstoLyto Pypbe mMoay-
TMpYIoLLero curHana u BbljaBaTb NOCTOSIHHOE B AuanasoHe Nofy4eHHOW MOLUHOCTW ONTUYECKOro curHana sHaveHue da-
30BOro cABUra curHana.

YerpoicTBo obpaboTku curHana OygeT perncTpupoBaTb PasHOCTHLIA CUrHam Ha Bbixofe ha3oMeTpa, COo3faHHbIN
napoi 3Ha4YeHuiA ANUH BOJTH, UCMONb3YEMbIX NPU UCTILITAHWU, U NepefaBaTb BLIXOAHOW CUrHan, npefAcTaBnsoWwuii cobon
anddepeHumnancHyto hasy Mexay 4ByMs 3HaYeHWsIMU ASWH BOJTH, Ha KomnbtoTep (cucTemy cGopa u 06paboTku AaHHbIX).
BbliGop ANWHBI BOMHBI M U3MEPEHNe OTHOCUTENbHOW hasbl ANA ABYX 3HAYEHUA ANMH BOMH JOMKHbLI BbiTb NpoBefeHs! fo-
CTaTOMHO BLICTPO, YTOOLI Ha pe3ynbTaT He NOBRUAN Apeid AnvHLI obpasua. Bnok 06paboTku curHana MoxeT GbiTb pea-
IIM30BaH HeCKOMbKUMM criocobamu; Tpy NpuMepa NpuBEAEHbl HUXe.

B nepeoM npumepe, usobpaxeHHoOM Ha pucyHkax C.1 un C.2, 6nok 06paboTkU cUrHana perucTpupyeT aHadeHve da-
3bl ANS OLHOMO 3HAYEHWUS ANMHEI BOSHEI, KOTOPOE UCTONbL3YETCA NpU NPOBELEHUN UCTIBITAHUS, U 3aTeM PErucTpupyeT 3Ha-
YeHWe asbl ANA APYroro 3Ha4YeHWUs LMUHbI BOMHbI. XpoMaTUYeckyto AUCTIEPCUIO ANA CPEAHEro 3HaveHUs ASMHbl BOSHbI
onpeaenstT U3 guddepeHUmansHoi dasbl U AMMHBI BONOKHA. Brok, 0603HaqeHHBIA Ha pucyHke C.2 kak «obpaboTka cur-
Hana», MOXeT BXoAWTb B COCTaB KoMMbioTepa. BTopoit npumep npegctaeneH Ha pucyHke C.3. 3TanoHHbl curHan ans
dasomeTpa caM no cebe NpeAcTaBNAET O4HO U3 ABYX 3HAYEHUW ATIMH BOJH, UCTIONb3YeMbIX MNP NPoBeAEeHUN UCTIbITaHUA 1
nepegasaeMblX MO BOJIOKHY.

(C.1)
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Hbl€ ANOAbI Ontnyeckuii ne-
pexnioyatenb WcnbiTyemblit unu kanno-
pPoBOYHbIN o6pa3ely
PasseTtBuTens HeTekTop
CoeauHuTenb
\ ‘ I\
{17} 1T 13— Z’S
CoeauHutensb I/
Yeunutens
DetekTop
BonokoHHasi aTanoHHasi NIMHWA
. Yeunutens
MeHepatop ! dasomeTp
curHana - o ~
SranoH Curnan
[ ]
Obpabotka KomnbioTep
curHana -

PwveyHok C.1 — KomnnekT o6opygoBaHusi Ansi UaMepeHUst XpoMaTUYecKoi AMCNEPCUNA C UCNONMb30BaHUEM 3HAYEHUA
anddepeHynansHon gassl. Cuctema Ha 0CHOBE MHOTONy4eBOro nasepa

WenbiTyeMblin unun Ka-

NcTounmk nMBpoBoYHLIN 0Bpasel
(MCTOYHMKN)
cseTa CoeanHuTenb CoeMHUTenNDb HeTekTop
BbiGop AnuHBbI I\
- - T BOHA >
Ycunutenb
HeTtekTop
N o TR £
BonokoHHasa sTanoHHas
NNHKA Yeunutenbs
leHepaTop ! dazomeTp
o O L s
cuUrHana
OT1anoH CurHan
Ob6paboTka Ty
curHana -
Tep

PucyHok C.2 — KomnnekT o6opyaoBaHUs AN U3MEPEeHUS XPOMaTUYEeCKON IUCNepcum ¢ NCMonb3oBaHNEM 3Ha4eHUs

anddepeHumansHon dasbl.

CucTtema Ha OCHOBe cBeToAUOAa
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AcnbiTyembin
y— unu BbIxogHble
KanuSpoBOYHbIA |, BOJIOKHa
(MCTOUHMKM) ' \
cBeTa . .
CoeanHuTeNb CoeanHUTEND Ay |
BbiGop AnMHbI HetexTopbl  Yeunutenu
I . BOSHBI Ay pel,
eHepaTop PasoMeTp
curHana s )
JTancH ‘Curnan
[]
KomnbioTep
IeC 52301
PucyHok C.3 — Komnnekt obopyaoBaHus AN U3MEpPEHUS XpoMaTuieckon aucnepcumn. Mismepexue
AnddepeHumnansHo i gpassl METOAOM ABYX AMNWH BOSH
Nenelmyemelid WK
METOUHMK KennGpoBoYHLIR nBpazsy,
{MCTOYHMKW)
CBETA JeTtekTop
CoeQuMHWTENL CoeanHnTENb
BeiGop AnvHb
T3 11 BOMHbI —
Yeunutene
[eHepaTop dazomeTp
< O
curHana ITancH CwrHan
YCTpoWCcTBO HW3KOYaCcTOTHLIN CHHXPOHHEIRA
yNpaBneHna ocuunnorpadgy YCUMNTENDL
}
KomnbroTep
IEC 524

PucyHok C.4 — KoMmnnekt o6opyaoBaHus ANs UsmMepeHust xpomatuieckon gucnepcuun. Msmeperue
AndpdepeHyunansHOi dasbl METO,0M ABOWHON AEMOAYNALMA

TpeTuit Npumep NpeacTaBneH Ha pucyHke C.4. CBeT NonepeMeHHO U3Ny4aeTCsl C ABYMS 3HAYEHUAMUN AAWH BOSH Ha
YacToTe B HECKOSLKO COTEH repL, YTO MO3BOSIAET C NOMOLLbLIO hpa3oMeTpa U3MepsIThb AnddepeHunancHyto (asy BLIXOLHO-

16



FOCT P M3K 60793-1-42—2013

ro curHana. dasoMeTp BhipabaTbiBaeT cUrHan NEPEMEHHOro Toka, CUHXPOHHbIA ¢ MOAYNSILMENA ANIWHBI BOSHLI, C aMIUTY-
[l0i, nponopLmoHanbHon anddepeHyuansHoi dase Mexay ABYMSA 3HaYEHUAMU ATNUHBI BOSHBI, UCMOMb3yeMbIMU NPU UC-
NbiTaHuy. 3aTeM curHan AeMoAynupyeTcss CUHXPOHHBIM ycunuTenem B LensX BbipaboTkM curHana NocTOSHHOTO ToKa,
npefcTasnstoero gnddepeHunansHyo dasy. XpoMaTuieckyto JUcnepcuio onpeaensioT Ans CpefHero 3HaueHns AuHb
BOJIHbI, UCNOMb3Ys 3HaYeHWs fuddepeHuUmansHol dhasbl U ANUHLI BOMOKHA.

OnTuyeckne cpeAcTBa, HanpuMep peryrnupyemblii onTuydeckuit aTTeHoarop, MoryT 6biTb NMPUMEHEHB! AN ynpaBre-
HWS MPUHUMAaEMOW ONTUHECKON MOLLIHOCTBIO.

C.1.4 OTanoHHbIN curHan

OTanoHHbIA curHan ¢ TOW Xe OCHOBHOW cocTaBnsitowelt Pypbe, YTO U MOAYNUPYIOLLMIA cuUrHan, nogatoT Ha daso-
MeTp, C MOMOLLb KOTOPOro M3MepsT AuddepeHumancHble dasbl UCTOYHUKOB CUrHana. STanoHHbIA curHan JormkeH
6bITb CUHXPOHU3WPOBAH C MOZYIIMPYIOLLMM CUrHamNoM, U ero, Kak npaswuo, Nony4yatoT U3 MOAYNUPYIOLLEro CUrHana.

Huxe npuBefeHbl NpUMepbl aTanoHHbLIX CUrHanoB (cM. pucyHok C.1):

a) B criyqae coBMeLLEHWUS UCTOYHWKOB CUrHana v AeTekTopa, Hanpumep rnpu nabopaTopHbIX UCMBITAHUAX MK BO
BpeMs KanubpoBaHWs, anekTpudeckoe coefuHeHne MOXET ObiTb UCMONb30BaHO MEXAY reHepaTopoM curHana U aTaroH-
HbIM NOPTOM hasomeTpa.

b) OnTuueckuin nepeknovaTenb, NOMELLEHHbIN Nepes o6pasLUoMm, 1 AETEKTOP MOTYT Taikoke ObiTb UCMOMNB30BaHbLI Npy
COBMeLLEHHOM 0B0pYyAOBaHMUN.

¢) Mpu nonesbIX UCMBITAHUAX ONTUYECKUX Kabenei (MCTOYHMKN U AETEKTOP HE COBMELLEHLI) MOXET OblTh MCMONbL30-
BaHa OMTUYecKas NMUHUA, KaK NpaBuro, BKIoYatowas B CBOW COCTaB MCTOMHUK MOAYIMPOBaHHOIO CBETOBOrO CUrHana, Bo-
TIOKHO W AeTEKTOP, aHanoriiHele nenonb3yemsiM A8 obpasya.

C.2 MNpoBeaeHne UcnblTaHuit

C.2.1 UamepeHwns Ha obpasLie

Obpasel| nomeLLaT B M3MepuTeNibHoe 060pyAOBaHWe U BBOAAT STaNOHHbIA curHan. UsmepsioT u peructpupyiot
anddepeHumansHyto dasy A@(A;) coceaHux nap 3Ha4eHWn ANH BOSH )\”_ " )\"I_ CO CPEAHUM 3HAaYEHUEM ASIUHLI BOSTHBI A;.

C.2.2 KanubposaHue
O6pasel} noMeLlalT B U3MeputensHoe obopyaoBaHWe U BBOAAT STarOHHLIA curHan. MaMepsitoT U perucTpupytot
anddepeHumnansHyto dasy A@'(A;) cocefHWUX Nap 3Ha4eHUin ANUH BOJTH )\’I. " )‘",- CO CPEAHUM 3HAYEHUEM ASNIUHLI BOSTHBI A;.

MpuMeyaHue— Bce U3MepeHnst Ha oGpasLe U KanMGPOBOUHbIE U3MEPEHUS MPOBOAST MPU YPOBHE MOLLHOCTH
OMTMYECKOrO CUrHasa Ha BXOfe AeTeKTopa, HaCTPOEHHOMO Ha 4Mana3oH curHana, no3sonsiowmii MUHUMM3MpoBaTL (haso-
Bble CABUM B J€TEKTOPE U AMEeKTPOHHLIX YCTPONCTBAX AETEKTOpa, 3aBUCSLLME OT YPOBHS MOLLHOCTHW.

C.3 Pacuethl

Oucnepcuto paccuuTLIBaKOT criefyowium obpasoM. BeiuuTaloT 3HaueHne audpdepeHumansHoi dassl kanubpoBoud-
HOro BOJIOKHa AN KaxAoW Mmapbl 3Ha4YeHWA LIIMH BOMH M3 COOTBETCTBYHOLLENO 3HaYeHUs anddepeHunanbHoii dassl 06-
pasua.

C.3.1 KoadbbuumeHT xpomaTudeckoir gucnepcun D(A;) ANSA KaxXgoro 3HaYeHUs ANWHbI BONHBI A; oNpeaensloT no

opmyne
Agp{A;)— Ad'(A)
D(A;) = Sﬁﬂ'f'L-dﬂ 10 , (C.2)

roe D(A\;) — koabpuLUneHT XpoMaTU4ecKon aucnepcuu, nNc/(HM-Kkm);
A — cpefHee 3Ha4eHne ABYX 3Ha4YeHWA AUH BOSH A'/. 7] )‘”1' HM;

Ap(A;) — namepeHo B C.2.1, rpagychi;

A@'(Ai) — namepeHo B C.2.2, rpagychl;

f—vacToTa MogynupyoLero curhana, i,

L — anuHa obpasua 6e3 yuacTka, UCNONb3yeMoro Ans KanubpoBaHus, KM.

AN = )\’I. - )\”,., HM.

C.3.2 KoahhnumMeHT xpomaTnieckoii gucnepcum cam no cebe MoxXeT xapakTepusoBaTb UCMbITYeMOe BONOKHO. Ans
u3MepeHus koapduuneHTa (koadpULMEHTOB) gUcnepcun ANs 3Ha4eHWA 4AMH BONH (3HAYEHUA ANUHBI BONHbI), UCNONb3Y-
€MbIX NP1 U3MePEHUN, Apyriue pacyeThl 1 obpaboTka faHHbIX He TpebytoTcs.

C.3.3 ucnepcusi MOXeT BbITb onpefeneHa Yepea 3HaYeH!s AMHbLI BOSHBI MPU HYNEBOW AUCNEPCUn Ao U KPYTU3HbI
So UK yKkasaHueM KoahULMEHTa XpOMaTUYECKON AUCNepcun 4NA OfHOro unu 6onee 3HadveHUn ANWHBI BOMHBI MU 060m-
MK 3TUMKM criocobamu. B HeKoTopbIX cryvasx AnHa BOSHbI NMPU HYMEBO AMCNEPCUN N NapaMeTpbl KPYTU3HBI UCMONbL3YIOT-
€A TONbKO AN pacyeTa KoaddULMeHTa ANCNePCUN ANA 3HaYEHNA 4IMH BOMH, 3HAYUTENBHO OTCTOALLMUX OT 3HAYEHUA ANK-
Hbl BOSHbI NPU HYNEBOR AUCMEPCUN.

Ecnu ykasaHo 3Ha4eHWe 4n1HbI BOMHbI NpW HYNeBo AUCNEPCUm, TO 3HaYSHNA ANUHBI BOMHBI, HA KOTOPLIX NPOBOAST
M3MepeHus, AOMKHbI BKNtoYaTh B ceb5 3HaYeHne ANWHbI BOMHbI MPU HyNeBoi AUCNEPCUN WAW AaHHBIE ANSA 3HAYEHWA ANK-
Hbl BOSHbI B Npeaenax 100 HM. Ecru 3Ha4eHWst ANWHBI BOMHBI MPU HYNIEBOW AUCNEPCUN U KPYTU3HBI UCNONB3YIOTCA TOMBKO
4NA pacyeTa KoapPULMEHTOB AUCNEPCUN ANSA 3HAYEHUIA ANNH BOMH, 3HAYUTENBHO OTCTOALLMX OT 3HAYEHWUA ASNIMHBLI BOSHbI
npu HynNeBon AUCMEPCUN, TO U3MEPEHNS JOMKHLI 0XBaTbiBaTh 3HAYEHWUS ANUHBI BONHLI, ANA KOTOPLIX NPOBOASAT pacyeThl.
Ecnu koadhdMUMEHT guUcnepcun ykasaH, U3MepeHns JOMmKHbI OXBaTbIBaTb AUaNa3oH ANUH BOMH, ANSA KOTOPOro ykasaH Ko-
appuUMeHT gucnepcun. B npunoxenun E npusefeHa WHMDOPMaLMs, OTHOCAWAACA K U3MEPAeMbIM AnanasoHam ANUH
BOJTH M COOTBETCTBYIOLLEW MeToguKe nofbopa MaTeMaTn4eckol Mogenu.
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MpunoxeHue D
(obsazarenbHoe)

Tpe6oBaHuA, oTHocsAwmeca k metoay D. UHTepdepomeTpun
D.1 O6opynoBaHue

CxeMaTu4Hble YepTeXn ABYX NPUMEPOB UCMbITaTENBbHBIX CUCTEM ANS U3MEPEHUS XPOMATUYECKOW AMcnepcun ¢ uc-
nofib3oBaHMeM MHTEPEepPOMETPUYECKOTO METOAA, STANOHHOrO BOSIOKHA W BO3AYLUHOW 3TANOHHOW TpaeKTopun NpeacTas-
NeHbl Ha pucyHkax D.1 1 D.2 cooTBETCTBEHHO.

D.1.1 NcTouHuK cBeTa

WNHTEHCUBHOCTL U [fIMHa BOMHbLI UCTOYHUKaA CBETa AOMKHEI ObITb CTabUNbHBEIMU BO BpEMA U3MEPEHUs B AnanasoHe
ucnonb3yemMbiX AfMH BOMH. Mcnonb3yoT COOTBETCTBYHOLMIA UCTOUHMK CBETa, Hanpumep YAG nasep ¢ paMaHOBCKUM BO-
TIOKHOM, Nnamny wnu ceeToaunod 1 T. 4. MNpu cnonb3oBaHUM METOANKMN CUHXPOHHOMO YCUINEHUS curHana AocTaTouHO UCTOY-
HUKa cBeTa C Hu3KoyacToTHoW Mogynsauumei (50 — 500 Iy). Ansa MofynsuuuM cBeTa NOnesHo 3afeicTBoBaTb MOAYNATOp
cBeTa.

D.1.2 BonHoBoW cenekrop

C nomoLLblo BOMHOBOIO CeNnekTopa BbIOUPatoT 3HaYeHWe AMWHbI BOSHbI, ANS KOTOPOro W3MEpPSIIOT rpynnoBylo 3a-
fepxky. [lonyckaeTcs Mcnonb3oBaTh, Hanpumep, MOHOXPOMATOP, ONTUYECKUIA MHTepdePEeHLMOHHbIA unbTp unu Apyroi
BOJTHOBOW CENEKTOp B 3aBUCMMOCTU OT TUMa ONTUYECKUX UCTOMHUKOB U M3MepUTeNbHbLIX cucTeM. BonHoBol cenekTop pas-
MelLlatoT Nnbo Ha BXOAHOM, NGO Ha BBIXOAHOM KOHLE UCMBITYEMOro BofokHa. LLinpuHa cnektpa Ha Bbixofe BONTHOBOIO
cenekTopa AomKkHa ObITb OrpaHW4eHa TOHHOCTBIO M3MEePeHUS QUCNEPCUM U COCTaBNATL NpUBnuauTensHo 2 — 10 HM.

D.1.3 JeTekTop curHana

OnTnYeckniA AETEKTOp JOMKEH ObiTb YYBCTBUTENBHLIM B AManasoHe usmepsembiX AMUH BoMH. [Npu HeobxogmMocTtu
MOSyYEHHbIA CUrHan MoXeT BbITb YCUNEH C MOMOLLBIO, HarpuMep, TpaHcuMnegaHcHoW Lenu. [na peructpauumn uHtepde-
PEHLMOHHOW KapTUHBI MOXET ObITb NCMNONB30BaH CUHXPOHHBIA YCUNUTENb.

D.1.4 OnTuyeckas sTarioHHas TpaeKkTopus

OnTuyeckas aTanoHHas TPaeKTopUsa COCTOUT U3 YCTPOICTBA FIMHEWHOrO MO3ULIMOHUPOBAHUS U 3TANOHHOIO ONTUYe-
CKOro BOSIOKHA UMW ONTUYECKON NTMHUN 3af€PXKKH.

MpuMeyaHune—Tpu UCNONL3OBAHWUN BO3AYLLHOW TPAEKTOPUM B KAYECTBE OMTUHECKOW NTMHUU 3afePXKN XPO-
MaTudeckas gucnepcus otcyTcTByeT. CriegoBaTenbHO, XpoMaTuieckasi AUCTIepCUst UCTILITYEMOro BOFIOKHa MOXET ObiTb
nerko namepeHa. Ecnu ontuyeckoe BONOKHO BeIGpaHo B ka4eCTBe 3TanoHa BONIOKHO KanubpyloT ¢ MOMOLLbIO JaHHOMO Me-
Tofa WUCMbITaHUs, NpY KOTOPOM UCMONb3yeTcs BO3fyLUHAs 3TanoHHasa Tpaekrtopus. CyllecTByeT BO3MOXHOCTb NPUMEHUTL
Lpyrol MeTof ucnbiTanus, Hanpumep A, B unu C, onucaHHbIN B HacTosiLLeM cTaHhapTe, AN KanubpoBaHWA STanoHHOro
BOJIOKHa, €CrW NPOAOMbHOE OTKNOHEHWE 3Ha4YeHUs XpoMaTU4ecKkoi gucnepcumn npeHebpexnTensHo Mano.

D.1.4.1 YcTpoWCTBO IMHENHOrO MO3ULIMOHUPOBaHUA

YCTpPOICTBO NUHEHHOro NO3ULMOHMPOBaHUSA pasMeLLatoT Ha STanoHHON TpaekTopun Ana ob6ecneyveHns 6anaHca on-
TUYECKON ANUHEI ABYX TPAEeKTOpUA UHTepdepomeTpa. YCTPOUCTBO NO3ULIMOHUPOBAHWNSA [OSMKHO UMETb AOCTAaTOMHYIO TOMY-
HOCTb, OfHOPOLHOCTb M CTabUNbHOCTE JIMHEHOro nepemelleHns. aMeHeHe ANUHbI LOMKHO oXBaTbiBaTb AWana3oH oT
20 fo 10 MM Npu TOYHOCTU 2 MKM.

Mcnonb3ytoT aTarloHHoe BOMOKHO, NpUBNN3NTENbHO paBHOE MO AfTMHE UCMBITyeMOMY BOMOKHY. 3HaYeHWe rpynnosoi
3afiepXKn 3TanoHHOro BOMOKHA AOMKHO BbITe M3BECTHO ANS AuanasoHa AMWH BOMH, NpU KOTOPLIX NPOBOAAT U3MEPEHUA.
3Tn 3HaYeHnA HeoBXo4MMO 3HaTb ANA pacyeTa rPYNMnoBoii 3aepXKU UCNBITYEMOrO BOMOKHA.

MpnMedyaHUNe—He gonyckaeTca NOBTOPHOE pacLUenneHne 3TarnoHHoro BoriokHa. [oBTopHoe pacwienneHue
MOXET BNUATL Ha TOYHOCTL U3MEPEHNUS.

D.1.4.2 OnTu4eckas NUHUSA 3a[ePXKKN

3HadeHne rpyrnnoBoi 3afepXKu ANA ONTUYECKOW NUHUM 3afepXKU OOMKHO OblTb U3BECTHO ANA AWanaszoHa AnNuH
BOJTH, NPU KOTOPLIX NPOBOAST M3MEpeHUs. OTU 3Ha4eHUA HeobxXoAMMO 3HaTk ANSA pacyeTa rpyrnnoBoin 3afepXKu UCTbITye-
MOrO BOJIOKHA.

D.1.5 O6paboTka AaHHbIX

Ans aHanusa uHTepdepeHUMOHHBIX KapTUH UCMOMBL3YHOT KOMMBIOTEP C COOTBETCTBYIOLLMM NporpaMmHeIM obecneve-
HUeM.

D.2 NMpoBeaeHune ucnbiTaHUA

D.2.1 NsmepeHus Ha obpasLie
WerbiTyemblit 0BpaseL; noMeLLatoT B U3MepUTerbHOe YCTPOACTBO U BbIGUPAIOT COOTBETCTBYHOLLYIO AMNUHY BOMHbI A, .

C nomoLLblo YCTPOWCTBa NUHelHoro NO3NLMOHNUPOBaHUA OnNpefenAT NonoXeHune X1, B KOTOPOM reHepupyeTca MaKkcu-

MaribHas MHTepdepeHUMOHHaA KapTrHa, U PerncTpupytoT ero.
3aTeM BLIGMPAIOT APYrYI0 ANUHY BOMHBI A, U C NOMOLLbHO YCTPOWCTBA SIMHEHOTO MOSULMOHMPOBaHHS OMpeensioT

noroxeHne X, B KOTOPOM reHepUpyeTca MakciManbHas MHTepdepeHLMOoHHas KapTuHa, 1 PerucTpupytoT ero. MosTopsioT
AaHHYI0 MPOLEAYPY COOTBETCTBYIOLEE YUCTIO Pa3 AN ANWH BOSH A M PErucTPUPYIOT X, kak NoKasaHo Ha pucyHke D.3.
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D.3 PacyeTbl

D.3.1 M'pynnosas 3agepxka Ha eAnHULY ANUHBI

PasHuuy Bo BpemeHn rpynnoson 3agepkkn Atgm(Ai) MeXay 3TanoHHON TPaeKTopWel 1 UCNbITaTeNbHOW TPaeKTo-
puen BoipaxaioT hopmynon

Atgm(Ni) = (x,-x;) /¢, (D.1)

rae ¢ — CKOpOCTb CBETA B BaKyyMe.

B cnyuae, korga cnektpanbHas rpynnosas 3ajepkka aTanoHHoW Tpaektopun pasHa Atg(Ai), rpynnoByto 3aaepxKy
ucnbityemoro obpasua Atg(A;) onpeagensior no chopmyne

Atg(N) = Dtgm(N) + Afgr(N). (D.2)

OtHoweHne Atg(Aj) K ANUHE UCNBITYEMOro BONOKHA L JaeT MBMEPEHHOE 3HAaUYEHME rPynnoBON 3aaEPXKKN HA eANHN-
Ly AnuHbI T(A) ANA UCNBITYEMOrO BOMOKHA.

D.3.2 Ncnonb3ys aaHHble n3 D.3.1, onpeaensior Hanbonee TOMHO COOTBETCTBYIOLLEE 3HAYEHNE OLHOMY U3 YpaBHe-
HUI 334ePXKKK, YKa3aHHbIX B NpunoxeHuu E.

D.3.3 Ucnonbsys Haubornee TOUHO COOTBETCTBYIOLME 3HAUYEHUS COOTBETCTBYIOLUMNX KOSPDULNEHTOB U3 MPUNOXKE-
Hus E, paccuutbiBatoT gucnepcuto D(A), unn apyrue napameTpbl, ykasaHHble B CTaHAapTax TeXHUMECKUX YCNOBUN Ha BO-
nokHo. Ha pucyHke D.3 npeacraBneHbl NpUMep AaHHbIX 3agepXku t(A) U paccuuTaHHble 3HavYeHUa koadpduyueHTa auc-
nepcumn D(A).

Pacwenu- [LleTekTop CUHXPOHHBIN
Tenb nyva 2 yeunutens

McrbiTyemoe BOSMOKHO

— SIZ
==
. | PaccTtosHue
YcTponcTso nu- No3NULYUOHU-
HelHOro Nosuy- poBaHus X

OHUpoBaHUA

MCToYHMK N
cBeTa BonHoBoii ce-

P nekTop Q

BorokHO aTanoHHoi TpaekTopuu

PacuwennTensb
nyya 1

OneKTPUYECKMiA STaNOHHbIA curHan

PucyHok D.1 — KomnnekT nenbitatensHoro o6opyaoBaHua Ana uamepeHus
XPOMaTUYECKOI LUCTEPCUN BONMOKHA. MHTEpdEepOMETPHA NO BONOKOHHOW 3TANOHHOMN TPaekTopum
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¥

PaccTtosiHue nosMuuMoHMpoBaHuA X, MM
>
-

20

McnbiTyemoe

BONOKHO

Pacuwenutens

nyva?2

2

LeTtekTop

CUWHXPOHHBLIN
ycunurenb

onTuveckas
JIMHWUA CBA3N

ONeKTPUYECKNA 3TaNOHHLIW CUrHan

]

YcTponceTso

TNINHERHoro
Mo3uynoHu-
poBaHus

=y |-

PaccTtodaHune no-
3MLMOHNPOBAHUA
x/2

PucyHok D.2 — KoMAnekT ucnolitatenbHoro ob6opyaosaHus Anst usmepeHus
XpOoMaTU4ecKoi Aucrnepcumn BorokHa. HTepdepomeTpusa No BO3[YLLIHON

3TanoHHOW TpaeKTopum

MCTOYHUK 5 .
cBeTa 0NHOBOW
cenekTop
N
Pacuwenu-
Tenb nyya 1
A An

OnuHa BonHbl, HM

Algm An

PasHuua Bo BpeMeHW rpynnoBoi 3agepxku Atg, nc

OTaJloOHHAd
TPaeKTOPHS /

/———-

\
Hcnwityemoe
BOJIOKHO

BpeMsi rpynmnoBoi 3afepxKu

A

PucyHok D.3 — MNpuMepbl AaHHbIX 3aaepXXKu

An

[AnvHa BornHbl, HM
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MpunoxeHune E
(o6a3arenbHoe)

Mon6op 3HaueHUi xpomaTuuecKkoi gucnepcum

E.1 O6wwue nonoxeHusa

BbixogHble 3HaueHUs, MosiydaemMble B pesynibTaTe M3MEpeHUs XPoMaTuYecKoil Aucnepcu, NpeacTaBnsoT coboi
nu6o HeMocpeACcTBEHHO U3MepeHHbIE 3HaYeHWst XPOMaTUYECKOH AWUCNepcuu, NGO 3HaueHUst rpynnoBOiA 3afepXKu Kak
(pYHKLMM ANKHBI BOMHBI. 3Ha4YEHUE XPOMaTUYECKON ANCNEPCAN U KPYTUSHY JUCTIEPCUMN OMNPEAENSoT U3 MPOU3BOSHBIX STUX
AaHHbIX. JuddepeHLmpoBaHe Yallle BCero NpoBOASAT NOCME MOAMOHKN AaHHbIX K MaTeMaTU4ecKoi MOAenu Unum Tuny arn-
NpoKcUMaLmu.

B HacTosiLLeM NpuoxeHU NpuBeaeHo obliee onucaHWe Npoueaypbl nogbopa sHauyeHUin XpomMaTuieckoii aucnep-
CUW M NpefCTaBneHbl HEKOTOPLIE CTaHAAPTHEIE YPaBHEHUS, UCNONb3yeMble NMpU MaTeMaTUYeCKOM MOAENUPOBaHUU.

MpuMeyaHue— HecMoTps Ha To, YTO XapakTePUCTUKN KPYTU3HBI LUCTIEPCUN MOTYT He OMpeAensThCs HopMa-
TUBHLIMU TpeGOBaHNSAMM, U3rOTOBUTENM YaCTO YKa3blBaoT TUMOBLIE 3HAYEHUS AT 0BerdeHns akkoMogaLnn AUCrepcuy.

E.2 OnpepeneHue ypaBHeHUIH U KO3ppULIMEHTOB annpoKCMMaLum

B Tabnuue E.1 copepxuTca obllee onucaHue anmnpoKCUMUPYIOLUX MaTemMaTudecknx mogenei. MNpeacrasneHne
MaTemaTW4ecKoi MOAENN B BUZE NONMHOMA ABMAETCH OOLLENPUHSATLIM U MOXET PacrnpoCTPaHATLCA Ha MONTMHOMBI BbiCLUe-
ro NopsAKa Ha Tex Xe NPUHLMNax npy ycroBumn coxXpaHeHua CTabunsHOCTU annpoKeUMaLmm (CM. Huxe).

B tabnuue E.2 ykasaHbl cOOTBETCTBYIOLME YPaBHEHUS AN KPYTWU3HBI AUCNepcum.

B Tabnuue E.3 ykazaHbl hopmyrnibl 418 ANWHBI BOMHEI NPU HYNEBOW AUCNEPCUN U KPYTU3HBI ANA AaHHOW ANWHbLI BOS-
Hbl (KpYTU3Ha Npu HYNeBoi gucnepcun) Ana Mogenen TpexdneHa 3ennManepa v nosimHoMa BTOpPOro nopsaka).

Ta6nwuuya E1- Onpeagenexve Tuna annpokcumauum U kosdULMeHTs annpokCUMaLum; ypaBHEHUS rpynnoBoi
3a[ePXKKU U KOIPDULMEHT JMCTepcUn

Tun annpokcuMaumm ["pynnoBas 3agepxka t(A) KoagppumumeHT gucnepcum D(A)

TpexuneH 3ennmaiiepa A+Bx N+ Cx\* 2 -BxA=2xCx\°

Msatuunex 3ennvaiiepa A:BxA4+CxA¢+DxxA‘+Ex 2-B§A—2xCxA°+4xDxxA’—4x
N Ex N\

MonuHom BTOporo  rnopsgka | A+ Bx A+ Cx \° B+2xCxA

(KBagpaTUYHbIA)

MonnHoM TpeTbero nopsiaka (ky- | A+ Bx A+ Cx N+ D x N\’ B+2xCxA+3xDx )\

Ounyeckuin)

MoNMHOM YeTBEPTOro Nopsiaka A+Bx AN+ CxN+DxxN+Ex)A [ B+2xCxA+3xDxN+4xxEx )N

TabnuuyakE.2 - YpaBHEHUs KPYTU3HEI

Tun annpokcuMaLumm KpyTusHa gucnepcun S(A)

TpexdneH 3ennvanepa 2xB+6xCxA”

MsTnyneH 3ennmMaiiepa 2xB+6xCxAT+12x Dx A"+ 20 x
x Ex A°

[MonuHom BTOporo nopsigka (kBagpaTudHbIi) 2xC

[MonuHOM TpeTbero nopsaka (Kyondeckunin) 2xC+6xDxA

[TonuHOM YeTBEpTOro nopsigka 2xC+BxDxA+12x ExA

TabnuuyaE.3 - YpaBHEeHUs KPYTU3HEI M ANTMHBI BOSTHBI MPU HYNEBOW AUcnepcum

Tun annpokcumaumm [nuHa BonHbI Npu HynesoW gucnep- | KpyTuaHa npu Hyneson gucnepcumn So
chn Ao

TpexdneH 3ennmanepa (C/B)wzl 8B

MornunHoMm BTOporo nopsigka (kBag- | —B/(2C) 2C

paTUYHbIN)

MpumeyvaHnsa
1 Ons Tuna annpokcMMauuun B BUAe TpexuneHa 3ennmMaiiepa ansTepHaTuBHas dopMa pacyeTa koadpduymneHTa
XpoMaTudeckon aucnepcumn npefcrasneHa popmynon

4
mm—§gA(1-— E—ﬂ')(En

4 At '
2 [1na nonuHoma BTOpPOro nopsaka (KesagpaTudHoro) anstepHaTuBHas dopma pacyeTa KoapdumumneHTa xpomaTu-

YecKom gucnepcumn npegcrasneHa GopMynon
DN =So(A—MN) (E.2)

E.3 NMpoueaypa annpokcumauum
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[ns HagexHoW YnCnoBoi annpoKcMMaLmMn ecTecTBeHHas abelycca (AnvHbl BOMH) AomkHa BbiTk NpeobpasoBaHa B
3HAYEHWA C YMEHbLUEHHEIM [ManasoHoM NyTeM U3MEHEHUS KOOPAUHAT A0 OKOHYaHWUS OMpejeneHusl perpeccu MeTOL oM
HalMeHbLLMX KBafpaToB. [locne HaxoXAeHUs perpeccui napameTpel annpokcUMaLni JormkHb BbiTe Npeobpa3oBaHsl 06-
paTHO K BUZY NepBOHaYarnbHoM LKarbl ASIMH BOMH [0 OKOHYaHWUs onpeaeneHus noboii 13 npomsBoAHbIX.

[Ons peleHns npoGnembl annpokcuMauun crieflyeT BbiGWpaTh COOTBETCTBYHOLLEE PELLEHWe Perpeccut MeTogoM
HalMeHbLUMX KBagpaToB. [JaHHbI METOA AOSMKEH ObiTb CTaGWUIIbHBEIM MO OTHOLUEHMIO K LUYMY W APYrUM MOrPELLUHOCTAM,

BBOAMMbBIM BO BPEMS U3MEPEHWS rpynNMnoBON 3aAepX K UK AaHHbIX agucnepcun [1] . B 3aBMCMMOCTM OT UCTOMHMKA BXOA-
HbIX A@HHbLIX UCMIONBL3YHOT YpaBHEHUS LS FPYNMNOBOIA 3a4€PXKKM U NPOU3BOAHON AUCIEPCUN.

Mpw annpokcuMaLumn [OSXHO OblTb UCNONL30BAHO JOCTAaTOMHOE YMCNO ToveKk. Korga mopsgok annpokcumauuu u
YMCNO TOMEK CTaHOBATCA CPaBHUMBIMU, annpOKCUMaLMS eLLe HE NO3BONAET JOCTUYb TOUHLIX Pe3yNbTaToB.

Ecnu annpokcumaLmio NpoBOAAT ANS AaHHbIX FPYMnnoBoi 3afepXKku, AaHHble XpoMaTUYecKkoi Aucrnepcun MoryT
ObITb paccyMTaHbl C MOMOLLBI ypaBHeHWA B Tabnuue E.1, npu Mcnonb3oBaHnM KoshULUMeHTOB, BbIMACTIEHHBIX NpU arn-
NpoKcMMaLmMK. SKCTPanonsaUmMio 4N 3Ha4YEHWA ANUH BOMH, Nexalyux 3a npegenamy guanasoHa annpokcumaLmy, cneayet
NPOBOAWNTL OCTOPOXHO, TaK Kak annpoKchMaLmMa MOXET UMeTb Hedhuaneckyto NpUpoay B ToUKax 3a NpegernaMu JaHHoro
JuanasoHa.

KpyTusHa aucnepcun MoxXeT BbiTb paccuuTaHa U3 ypaBHeHuii B Tabnuue E.2 ¢ Ucnonb3oBaHWeM KOS ULIMEHTOB,
BbIYMCNEHHBIX NPY anmnpoKkcuMaLmm.

D)
CcbInoyHbI JOKYMEHT cM. B pasfene E.4.
E.4 CcbinoyHbIii JOKYMEHT
[1] PRESS, Wiliam H. Numerical Recipes in C: The Art of Scientific Computing. Cambridge University Press, 2
edition (1993).
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MpunoxeHue OA
(cnpaBo4Hoe)

CBeZieHUsl 0 COOTBETCTBUM CChINTOYHbIX MeXAYHAPOAHbIX CTAHOAPTOB HaLUMOHANbHbLIM CTaHOAPTaMm
Poccuiickon Pegepaumnu

Tab6nuyaAi

O603HauYeHne CCbINOYHOrO MeX- CTeneHb O6o3Ha4YeHNe M HauMeHOBaHWe COOTBETCTBYHOLLEro
JYyHapoAHoro cTaHjapta COOTBETCTBUA HalMoHasneHoro ctangapra

MOK 60793-2 — *

M3K 60793-1-1:2002 — *

M3K 60793-1-41 IDT [OCT P M3K 60793-1-41—2013 «BonokHa onTuye-

ckue. Yactb 1-41. MeToAbl M3MEpEHUii U NpoBefe-
HWe ncnbliTarnid. LUinpuHa nonockl NponyckaHus»

* COOTBETCTBYIOLLMIA HaLlMOHaNbHEIN CTaHAapT OTcyTcTByeT. [o ero yTBEepKAeHWUS PeKOMEHAYeTCA MCMonb30BaTh
nepeBos Ha PYcCKMil A3bIK AaHHOTO MEXAYHapOAHOro cTaHpapTa. [MepeBoj [aHHOro MeXAYyHapo4HOro cTaHiapTa

HaxoguTtes B OAO «BHUMKM».

MpuMedyaHue— B HacToswel Tabnuue UCNONbB30BaHO criefytollee YCroBHOe 0603Ha4YeHNe CTEMNeHn CoOTBET-

CTBUSA CTaHLapToB:
- IDT — UAEHTUYHBIE CTaHAAPTHI.
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