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BeBeneHue

MonsipusaymoHHasa moposas aucnepcus (PMD) npuBOAMT K pacLULMPEHMIO UMNYNbCa BO BPEMEHHOIA
obnactu. laHHas gMcnepcus MOXET NPUBOAUTDL K YXYALUEHUIO paboumx XxapakTepUCTUK CUCTEM TENEKOMMY-
HUKauuu. JaHHbIin 3cpdpekT MoXeT ObiTb CBA3aH C pa3HbIMW (ha30BbIMW W FPYNNOBLIMU CKOPOCTAMMU, U COOT-
BETCTBYIOLLMMU BpeMEeHamMun npuxoda 9MeMeHTOB curHana §t, MMeIoLLMUX pasHyo nonspusauuio. 4ns ucrou-
HMKa CurHana ¢ 40oCTaTo4HO Y3KOM NONOCON NPONycKaHus, AaHHbIA dMMEKT MOXET ObiTb 00YCNOBNEH And-
depeHumansHoi rpynnoeon 3agepxkon (DGD) At Mmexay napaMmy OPTOroHarbHO Monsapu3oBaHHbIX MaBHbIX
cocTosiHui nonsipusauun (PSP) Ans yCTaHOBMEHHOW ANUHbLI BOMHbI. [1pu LLMPOKONONOCHOW nepeaadye 3a-
[epXXKU pasaBavBaloTCsl, YTO NPUMBOAUT K PacCLUMPEHUIO BbIXOAHOIO MMMNyrbca BO BpPeMEHHOW obnactu. B
OaHHOM Crny4yae paclmpeHue MOXET 3aBUCETb OT cpedHero 3HavyeHus DGD.

Ans AnuHHBIX oTpeskos BonokHa DGD fAsnseTca cnyyanHon BEMMUUHONW, KaK ANsi BpeMEHU, Tak U Ansa
ZANWHBI BOMHbI, TAK KaK 3aBUCUT OT OCOGEHHOCTEN [BOWHOIO Ny4YyenpenomneHus BAOMNb BCEN ANUHLI BONOK-
Ha. Ha DGD Takke BnusieT U3MEHEeHWe Temneparypbl BO BPEMEHU U MEXaHW4eCKue BO3MYLLUEHUA BONOKHA.
Mo aTOM Npu4vMHe yaoBHbIM cnocobom onpeaeneHus xapakrepuctuk PMD B ANMHHBIX BOMOKHAX AABNSAETCA
npeacTaBneHne Mx B BUAE MaTeMaTMYECKOro oxmaaHusa <At> unu cpegHero sHadeHua DGD ans onpeae-
NEHHOro AuanasoHa ANWH BOMH. B npuHuune, matemartuyeckoe oxumaanue (0XxuaaeMoe 3HauyeHue) He npe-
TepneBaeT 3HAYUTENbHBIX U3MEHEHUI AN 3a4aHHOTO BOSMOKHA B 3aBUCMMOCTM OT BPEMEHU U UCTOYHUKA
CurHana, B OTNMYMK OT XapakTepucTuk 5t unu At. Kpome T0ro, <At> apnaeTtca yaoOHbIM napaMeTpom Ans
NPOTrHO3UPOBaHKUSA PabovMX XapakTEPUCTUK BONIOKOHHO-OMTUYECKON CUCTEMBI.

TepmuH «PMDy» ncnonb3yoT kak B 00LeM cmbicrne, 0603Hayas Moabl, NPeACTaBNeHHbIe ABYMS NONs-
pu3auuamMmM UMEIOLLMX Pa3Hble rPYNNoBbIE CKOPOCTH, TaK U B KOHKPETHOM CMbIcne, 0603Ha4Yaa maTeMartude-
CKOe OXuaaHue <At>. DGD At unu paclumpeHue umnyrnbca &t MOXeT ObiTb YCpeQHEHO B AuanasoHe ANWH
BOJIH <AT>; UNKU BO BPEMEHHOM AMana3oHe <At>; UNU B AuanasoHe Temnepatyp <At>r. B 6onblumHcTBE
cny4yaeB HET HEOOXOAUMOCTM pPa3nuyaTb 3TU BapuaHTbl NPY onpeaeneHun <At>.

[OnuHa BO3HWKHOBEHUSI CBA3W |, — 3TO ANMHA BOMNOKHA urM kabens, npu KOTOPOW HAYUMHAET MPOSIB-
NATbCA 3aMeTHas CBSI3b MEXAY ABYMS COCTOSHUMSIMU nonsipu3auui. Ecnu anuHa BonokHa L yaosneTsopsieT
ycnoBuio L<</;, TO CBA3b MOJ, MPEHEOPEXUTENBHO Mana u <At> U3MEHAETCA NPONOPLMOHANLHO ANNHE BO-
nokHa. CooTBETCTBYIOLMI KoahduumeHT PMD paseH:

koacppuuynent PMD ana «manon anuHbly = <At>/L.

Ha npakTuke no4tu Bcerga BOMOKHA YAOBMETBOPAIOT YCNOBUIO L>>/,, NpU 3TOM PEXUM U CBA3L MOA
UMEIOT CrnyYaiHbll xapaktep. Ecnum cBA3b MOA Takke MMEET CRydanHbIi xapakrtep, T0 <At> uaMmeHseTcs
nponNoOpUMOHAanNbLHO KBaAPATHOMY KOPHIO ASMHbI BOJIOKHA, U

koahchuumeHtT PMD ans «6OnbLIONA ANMUHBIY = <At>/\L .
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HAUMWNOHANBbHBIN CTAHAAPT POCCUNCKON GEQLEPALUNMN

BOJIOKHA ONTUYECKUE

YacTtb 1-48
MeToabl u3MepeHuit U npoBeaeHUe UCTIbITAHUNA.
Monspu3auMoHHaa MogoBaA AUcCNepPcus

Optical fibres. Part 1-48. Measurement methods and test procedures.
Polarization mode dispersion

Data BBegeHuss — 2016—01—01

1 O6nactb NpUMeHeHusA

B HacTosLwem cTaHgapTe npuBedeHo TPU MeToaa UsMepeHus nonsipusaunoHHOW MOAOBOW ANCIEPCUM
(PMD), koTopble onucaHbl B pasgene 4. Hacroswmin ctaHgapTt ycraHaBnuBaeT €AuHble TpeboBaHua ans
usmepeHuss PMD ogHOMOAOBOrO OMTUYECKOrO BOSIOKHA, TakMM 006pa3oM COAENCTBYSA MPOBEPKE BO3MOXHO-
CTW KOMMEPYECKOr0 UCMONb30BaHKUA BOMOKOH U kabenei.

2 HopmaTtuBHbIE CCbIIKU

B HacrosiLleM cTaHgapTe UCMONb30BaHbl HOPMAaTKMBHBLIE CCbISIKM Ha Criefylolue MeXayHapoAHble
cTaHgapTbl:

MO3K 60793-1-1 BonokHa onTuyeckue. Yacte 1-1. MeToabl namepeHun U nNposeaeHUe UCMbITAHUN.
O6wume nonoxenus u pykosoacteo (IEC 60793-1-1, Optical fibres — Part 1-1: Measurement methods and
test procedures —General and guides)

MO3K 60793-1-44 BonokHa ontuyeckue. Yacto 1-44. Metoabl U3MEPEHUIA U NPOBEAEHUE UCMbITAHUN.
IOnuna BonHbl oTcevkn (IEC 60793-1-44, Optical fibres — Part 1-44: Measurement methods and test proce-
dures — Cut-off wavelength)

M3K 60793-2-50 BonokHa ontuyeckue. Hactb 2-50. TexHuueckue ycnosua Ha usgenue. Mpynnosble
TEeXHUYeCcKue ycnosuss Ha 0AHOMOAOBbLIE BOMOKHA knacca B (IEC 60793-2-50, Optical fibres — Part 2-50:
Product specifications — Sectional specification for class B single-mode fibres)

M3K 60794-3 Kabenu ontudeckue. Yacte 3. MpynnoBble TexHuueckue ycnosusi. Kabenu ana Hapyx-
Houn npoknaaku (IEC 60794-3, Optical fibres cables - Part 3: Sectional specification — Outdoor cables)

M3K 61280-4-4 Metoauku ucnbiTaHMM NOACUCTEM BOJIOKOHHO-OMTUYECKON CBA3KN. YacTb 4-4. Kabenb-
HbIli Y4acTOK U KaHanbl CBA3N. M3MepeHue nonsapu3aumMoHHOW MOAOBOW AUCNEPCUM ANst YCTAHOBAEHHbIX
kananos cenasu (IEC 61280-4-4, Fibre optic communication subsystem test procedures — Part 4-4. Cable
plants and links — Polarization mode dispersion measurement for installed links)

M3K/TO 61282-3 Cucrema BOMOKOHHO-ONTUYECKON CBSA3W. PyKkOBOACTBO MO NMPOEKTUPOBaHUIO. YacTb
3. Pac4yeT nonapusauMoHHON MOA0BOIW aAucnepcun kaHana casmu (IEC/TR 61282-3 Fibre optic communica-
tion system design guides — Part 3: Calculation of link polarization mode dispersion)

M3K/TO 61282-9 Cuctema BOSIOKOHHO-ONTUYECKOW CBA3W. PyKOBOACTBO MO NPOEKTUPOBaHUIO. Yactb
9. PykoBOoACTBO NO M3MEPEHUIO Nonsapu3auMoHHONn moaoBon aucnepcun u teopua (IEC/TR 61282-9 Fibre
optic communication system design guides - Part 9: Guidance on polarization mode dispersion measure-
ments and theory)

MN3nanue odpuumansHoe
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M3K 61290-11-1 MeToabl UCNbITAHUA ONTUYeCKUX ycunutenen. Yactob 11-1. MNonsapusaymoHHas moao-
Bas gucnepcus. Metoa cobcTeeHHOro aHanusa marpuupl [ronca (JME) (IEC 61290-11-1, Optical amplifier
test methods — Part 11-1: Polarization mode dispersion — Jones matrix eigenanalysis method (JME)

M3K 61290-11-2 MeToabl UCMbITAHUA ONTUYECKUX ycunuternen. Yacte 11-2. MapameTp nonapusauu-
OHHOW mogoBoi aucnepcuun. Metog aHanusa coeps! MNyankape (IEC 61290-11-2, Optical amplifiers — Test
methods — Part 11-2: Polarization mode dispersion parameter — Poincare sphere analysis method)

M3K/TO 61292-5 Ontudeckue ycunutenu. Yacrtb 5. MNapameTp nonapusaymoHHOW MOAOBOW aucnep-
cuun. Obwas nudopmauns (IEC/TR 61282-5, Optical amplifiers — Part 5: Polarization mode dispersion pa-
rameter — General information)

M3K 61300-3-32 BONOKOHHO-ONTUYECKUE COEAMHUTENbHbLIE YCTPOMNCTBA U MACCUBHBLIE KOMMOHEHTHI.
OCHOBHbIE METOALI UCTILITAHUIA U U3MepeHuin. Yactb 3-32. Nposepku 1 nsMepeHus. NamepeHuwe nonspusa-
LMOHHOM MOAOBOM AUCNEPCUM ANA NAaCCUBHBLIX onTuyeckmux komnoHeHToB (IEC 61300-3-32, Fibre optic inter-
connecting devices and passive components — Basic test and measurement procedures — Part 3-32: Ex-
aminations and measurements - Polarization mode dispersion measurement for passive optical
components)

Pekomengauum ITU-TG.650.2 Onpeaenernnsa u MeToAbl UCTLITAHUI HA CTATUCTUYECKUE U HEMUHEWHDbIE
XapaKkTepucTMku 0gHOMOAOBOro BonokHa u kabens (ITU-T Recommendation G650.2, Definitions and test
methods for statistical and non-linear related attributes of single-mode fibre and cable)

3 TepMmuHbI U onpeaereHus

B HacTosiLeM cTaHaapTe NnpuMeHeHbl TepMUHbI No Pekomengauunsam ITU-TG.650.2.

MpumeyaHne — [anbHeillune pasbACHEHUA MO UX UCMOML3OBAHNIO B HACTOSALLEM CTaHAapTe ykasaHbl B
MOK 61282-9.

4 O6wume nonoxeHus

4.1 MeTtoabl nusmepexHua PMD

B HacTosAwem cTaHaapTe onucaHsl TpyU MeToAa Ans uamepenus PMD (cM. npunoxenusa A, B u C). Me-
TOAbI, YKa3aHHbIe HUXE, PacnonoXeHbl B nopsake nx seeaeHns. [ina HEKOTOPbIX METOAO0B TalOKe UCNOSb3Y-
OT MHOTOYUCIIEHHbIE CNOCOOLI aHanNn3a N3MEPEHHbIX Pe3yNbTaToB.

Metoa A

- HenoABWXHbIW aHanu3artop (FA);

- pacyet akcTpeMmymoB (EC);

- npeobpasosaHune Pypbe (FT);

- kocuHycHoe npeobpasoBaHue dypee (CFT).

Metoa B

- onpeaeneHue napamerpa Crokca (SPE);

- coOCTBEHHbIN aHanu3 matpuubl [bkoHca (JME);

- aHanu3 ccpepel MyaHkape (PSA);

- cocTosiHue nonsapusauumn (SOP).

Metoa C

- uHtepdepomeTpus (INTY);

- TpaguuuoHHbin ananus (TINTY);

- 06w ananu3s (GINTY).

3navenne PMD onpegensior B nokasarensax gudpdpepeHumansHoin rpynnoeoii 3agepxku (DGD) Ar,
koTopas 06bIMHO U3MEHSIeTCs Cry4aiHbIM 06pPa3oM B 3aBUCUMMOCTU OT ANMHbI BOMNHbI U YKa3bIBAETCA B BUAE
TOM UNU UHOW CTAaTUCTUYECKON METPUKU. YpaBHeHune (1) npeacrasnsieT cobol NMHeNHoe cpeiHee 3HaYeHne
M UCNONb3YETCH B TEXHUYECKUX YCNOBUAX HA BONOKOHHO/ONTUYECKUi kabenb. YpaBHeHue (2) npeacrasnser
coboli cpeaHekBaApaTUYECKOe 3HA4YEeHUe, KOTOPOE YKasbiBalOT B OTYETE MPU UCMOSIb3OBAHMM HEKOTOPbIX
MeTOA0B. YpaBHeHue (3) MOXeET ObiTb UCMONbL30BAHO ANsl Npeobpa3oBaHUs O4HON BENWYMHBI B APYryto, ec-
nu nonaraiot, yto DGD umeet cnyyainHoe pacnpeaeneHue.

PMDpyc = (A‘E) ) m
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PMDeys = <A12 )1/2 ; @

(A7) = (33)1/2 (at)"2. )

T

MpumedyaHue — YpaBHeHue (3) NpUMeHAIOT TonNbko B cnydae MakcBennoBckoro pacnpegenenus DGD,
HanpuMep, Korja B BOITOKHE MOALI CBA3aHbl cryyaiiHbiM o6pasom. O6o6WeHHoe Ucnonb3oBaHe ypaBHEHUs! (3) MOXHO
NPOBEPUTL C MOMOLLBIO CTATUCTUYECKOrO aHanu3a. Ho npuunHoit cnaboit cBA3WM Moz MoXeT BbiTb U He pacnpefierneHue
MakcBenna, ecnu NpUCYTCTBYIOT Takne ToYeYHble UCTOYHUKW NOBLILLIEHHOMO ABOWHOMO NydenperioMneHnst (OTHOCUTENb-
HO OCTanbHOro BOMOKHA) KaK KpYTOW n3rnb BorokHa unu gpyrue sBNeHWs, KoTopble yMeHbLUaloT CBsi3b MOZ Takue, Kak
YMeHbLUeHHbI pagnyc HenpepbiBHOro narnba BONOKHa B HANPSXKEHHOM COCTOAHUM. B aTux cnyyasx pacnpegeneHue
DGD Hau4HeT npuobpeTaTb CXOACTBO C KBaApaTHLIM KOPHEM HeLEHTpanbHOro Xu-ksagpat pacrnpefefnieHus ¢ Tpemsl cTe-
neHsMu csobopbl. B aTux crnyvasx, sHaveHne PMDgrms 06blMHO Gonblue 3HadeHust PMDaye, KOTOpoe onpeaensieTcs
ypaBHeHueM (3). [ns MeTofoB M3MepeHUidi BO BpEMEHHOM obnacTu Takue, kak metog C u meToa A, MeTofl KOCUHYCHOIO
npeobpasoBaHusi Pypbe, KOTOPbIe 0CHOBaHbl Ha PMDrus, MOXET UCNONb30BaTLCA YpaBHeHUe (3) Ans npeobpa3oBaHus
3Ha4yeHus PMDrys B 3HadeHUe PMDave. Ecnu cBA3b Mog ocnabneHa, pesynbTupytowee 3HadeHne PMD, ykasaHHoe B
oT4YeTe U MonyvyeHHoe Npu UCMNONb3OBaHUWM 3TUX METOAO0B, MOXET NpeBbIaTh Te 3Ha4YEeHUsi, KoTopble Mormnu 6bl 6bITh
nony4eHsl Npu NpoBefeHNn U3MepEeHNiA B HacTOTHOR 0BnacTu U ykalaHHble B oTieTe kak PMDayc kak npu ucnonb3oBa-
HUKU MeToda B.

KoadbduumeHt PMD — 310 3HaveHune PMD, yka3aHHOe ANSA KOHKPETHOro OTpe3Ka BONOKHA. [ns
06bI4HOrO NepefatoLLero BOSIokHa, ANs KOTOPOro XapakTepHa crydaiiHas cBs3b MoA U AN KOTOPOro 3Have-
Husi DGD pacnpegeneHbl kak cnyyaiiHbie nepemeHHble Makcesenna, sHadyenHue PMD, aeneHHoe Ha KOpeHb
KBagpaTHbIN AnuHbl U KoadbduuneHT PMD yka3biBalOT B OTYETE B €AUHULAX nc/kxm™. [Insa HekoTOpPbLIX BOMNO-
KOH C MpeHedpexuTenbHO Manoi CBA3bI0 MO Takux, Kak BONOKHA, NOAAEPKMBAIOLLME COCTOSIHUE NONSIpU-
3auuu, sHadeHue PMD, neneHHoe Ha AnuHy u koadypuuymeHtT PMD ykasbiBaloT B OTYETE B €AUHMLAX NC/KM.

Bce mMeToabl noaxogat Ans uamepeHuit B nabopaTopHbIX YCNOBUSIX 3aBOACKMX ANWUH ONTUYECKOTOo BO-
MNOKHa U BONOKOHHO-ONTMYecKkoro Kabensa. OAna Bcex METOA0B M3MEHEHUsI MPU yCTaHOBKe obpasua Moryt
NPUBECTU K Pa3HbiM pesynbTaTtam u3MepeHus. [ina oTpe3koB BONIOKOHHO-ONTUYECKOTO Kabens, yCTaHOBNEH-
HbIX B U3MEPUTENILHOM YCTPOMCTBE, KOTOPbIE MOMYT MepeMeLLarsCcs unm BuGpupoBaTb, Cneayet Ucnonb3o-
BaTb meToabl C unu B (B ycTponcTeax, NO3BONSAIOLMX MPOBOAUTbL USMEPEHUA C TOUMHOCTLIO A0 MUnuUce-
KyHA).

Ona Bcex MeToAoB TpebyeTcsa NPUMEHEHME UCTOYHUKOB CBETA yNpaBnsaeMbiX AN OAHOro unu 6onee
cocTosiHuii nonsipusaumu (SOPs). ns Bcex meToaoB TPebyeTcA BBOAUTL CBET Yepe3 LUMPOKYIO CNeKTpanb-
Hyto 06nacTb (T. €. WwupuHoii 50—200 HM) AN nonydYeHua 3HadeHuss PMD sBnsiOLLEerocs TMNoBbIM ANs AaH-
Hon obnactu (1300 unu 1550 Hm). MeToabl paznuyaroTca no:

a) BOMHOBbIM XapaKkTepUCTUKaM UCTOYHMKA;

b) dmanyeckum xapakrepuctukam, USMEPSEMbIM B KOHKPETHOM Cry4ae;

C) MeToZam aHanusa.

C nomoubto MeToga A namepaot PMD nytem n3MepeHust OTKIIMKA HA U3MEHEHMUE Y3KOMOSOCHOTO CBe-
TOBOrO CMrHana no BCEMY yka3aHHOMY AuanasoHy ANWH BONH. BONM3u UCToO4YHMKA CBET NUHENHO NONApU30-
BaH Mo oAHOMY unu Gomnee cocroaHuio nonspusauyun (SOPs). Ona kaxgoro SOP u3MeHeHue BbIXOAHOMW
MOLLHOCTHM, KOTOpas punbTpyeTca Yyepes HENOABWXKHBIA aHanm3aTop nonspusaumum OTHOCUTENbHO MOLLHO-
CTU geTekTupyemoi 6e3 Mcnonb3oBaHWMA aHanu3artopa, U3MepsiloT Kak (PYHKUUIO OT ANWHbI BOMHbI. U3me-
PEHHYIO Pe3yNbTUPYIOLLYIO (PYHKLIMIO MOXHO NpoaHanu3mpoBaTb O4HUM U3 TPEX CMOCOOOB:

- MOACYETOM ymucra TOYeK makcumyma u muHumyma (EC) Ha rpadmke KpUBOM U MCNONb3OBAHUEM
dopmyrbl, ykazaHHoW B [1], AnA cornacoBaHusa co cpegHuMu 3HadeHuamu DGD, koraa AaHHble 3HaYeHus
DGD umetot pacnpeaeneHne Makceenna. [JaHHbI aHanu3 paccMaTtpuBaloT Kak METOJ aHanusa B 4acroT-
HOn obnactu.

- npeo6pasoeaHuem dypbe (FT) namepeHHon pyHkumMmn. fanHoe FT 9KBMBANEHTHO PaCLLUMPEHUIO UM-
nyneca nony4aemMoro npu LUMPOKONONOCHOW nepeaadye metoga C. COOTBETCTBYIOLLEE onpeAeneHne napa-
METPOB LWMPUHbI cnekTpa FT PyHKUMM COOTBETCTBYET CpedHuM 3HaveHuem DGD, korga 3HaveHua DGD
pacnpegeneHsl No 3akoHy Makceenna.

- KOCUHYCHOro npeoGpasoBaHns dypbe pasHuLibl HOPMUPOBAHHBLIX CNEKTPOB [BYX OPTOrOHanbHbIX NO-
NOXEHWIn aHanm3aTopa u pacyeta cpeaHeKkBagpaTMYHOro 3HaYeHus keaaparta orubatowen curHana. B otue-
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Te yKa3sblBalOT 3Ha4yeHne PMDgys. 3TO 3KBUBANEHTHO UMUTALMKN UHTEP(EPEHUMOHHON KapTUHbI PYHKLUK
B3aMMHOI KOppensLuuMmn, KOTOPYIO NONY4YaloT No pesynbTatam MHTepepoMeT pUHECKUX N3MEPEHUN.

C nomoukio metoaa B nsmepsaior PMD nytem usmepeHusi OTknmka Ha USMEHeHne y3KOMorioCHOro cee-
TOBOrO CMrHamna no BCemy yka3aHHOMY AManasoHy ANWUH BONH. B6AM3n UCTOYHWKA CBET NUHERHO NONsApU3o-
BaH Mo ogHOMY unu 6onee cocToaHuo nonspusauum (SOPs). Bektop CTOKCa CBETOBOIO U3Ny4YeHUsi HA Bbl-
X0/1e BOJIOKHA U3MEPSAIOT ANA KaXA0ro 3Ha4YeHWUA ANUHLI BOSHLI. Mi3MeHeHune aTux sektopos CTOKCca B 3aBu-
CMMOCTU OT OMTMYECKOW YIIOBOW YacTOThl ® W (NO BIGOPY) U3MEHEHNS COCTOAHWI NONAPU3aLIMK Ha BXoAE
nossonset onpeaensAts DGD kak pyHKUMIO OT ANUHBLI BOSIHBI NOCPEACTBOM B3aMMOCBA3€i, OCHOBaHHbIX Ha
cneayowmx opmynax

#0) - 0 @)-s) @
At(w) = |Q(co)| ) ®

rae S — HOPMUPOBAHHBIN BekTOp CTOKCa cCurHana Ha BbIXOA€E BOSIOKHA;

Q — BexTOp nongapusaunoHHon aucnepcumn (PDV) B HanpaBneHWM rnaBHbIX COCTOSAAHMI nongapusauuu
(PSPs);

At — auddepeHumanpHana rpynnosas 3agepxka (DGD).

[ns o6oux meToaoB aHanu3sa JME u PSA Tpu nuHenHbIX cocToaHus nonspusauyum (SOPs) ans HOMu-
HanbHbIX 3Ha4YeHnn 0°, 45° n 90° (nepneHanKynsapbl Ha cdepe MyaHkapd) A0MKHLI BO3OYKAATLCA B BOTIOKHE
ANS KaXXa0ro 3Ha4eHUst ANNHbI BOSHbI.

Metoa JME 3akmouaercs B npeoGpasoBaHuu BekTOpoB CTOKCA BLIXOAHOrO CMrHana B Matpuubl
IbKkoHca [2], dhopmupoBaHUM COOTBETCTBYIOLWEN KOMOMHaUMM MaTpul Ans coOCeaHUX 3HAYEHUW ASNUHbI BOT-
Hbl U pacyeTa C UCMONb30BaHUEM COOCTBEHHbIX 3HAYEHUIN pe3ynbTaTta Ansa nonyyeHus 3aHadenus DGD, ny-
TEM MUCMNOMNb30BaHNUsA OPMyIbI apryMmeHTa, Ana 6a3oBoi 4acToThl.

Metoa PSA 3aknio4aeTcs B BbIMONHEHUM Onepauuini MaTpu4HON anredpbl Haa HOPMUPOBAHHBIMU BEK-
Topamu CTOKCa BbIXOAHOIO CUrHana ansi onpeaeneHusi Bekropa CTokca BbIXOAHOTO curHana Ha cepe My-
aHkape Ansi ABYX COCEeAHMX 3HAYEHMWI ANWUH BOJIH C UCMONb30BaHWEM (hOPMYnbl apKCUHYCA ANSA NOMyYeHUs
3HayeHuss DGD. Metoabl JME u PSA mateMaTuyecku 3KBMBAMNEHTHbI Ana o6wmx gonyuwieHun (cm. MOK
61282-9).

MeTtoa SOP 3aknioyaetcsi B pacyeTe no 4actsiMm ypaBHeHus (4) ¢ MCNONb30OBaHUEM U3MEPEHHBIX HOp-
MUPOBaHHLIX BeKTOpoB CTokca. Metog SOP MOXeT N03BONMTL NOMYYUTL XOPOLUME pesynbTaThl, Korga npe-
obpasoBaHue Bektopa CTOKCa BbIXOAHOIO CUrHamna npoucxoauT KOPPEKTHO (Npu npeHebpexuTensHo Manown
CBSI3W MOA), HO MOXET MPUBECTU M K HETOUHLIM pe3ynbTatam, ecnu Bektop CTokca usmeHseTca ObICTpO U
cnyyanHbiM 06pasom (cm. MOK 61282-9). [lononHutensHOE BpeMs uamepeHusi, Tpedyemoe ana tpex SOPs
BX0AHOro curHana, anst JME u PSA, npusoaut k 6onee ycTonunebiM pesynbtatam U3MepeHus.

Metoa C 0CHOBaH Ha UCMONb30BAHWUM LLMPOKOMOMNOCHOIO UCTOYHUKA CBETA, KOTOPbLIN UMEET NUHENHYIO
nonsipusaumio. BzauMHyi0 kOppenaunio BO3HUKAIOLLETO 9NEKTPOMAarHMTHOrO Nons OnpeaensatoT No WHTep-
hepeHLIMOHHON KapTUHE BbIXOAHOIO CBETOBOrO CUrHana, T. €. uutepdeporpamme. OnpeaeneHne 3aaepxxu
PMD ansi KOHKPETHOrO Anana3oHa ASfIMH BOSH, CBA3AHHOIO CO CNEKTPOM MUCTOMHUKA, OCHOBAHO Ha ormbaio-
wen uHTepdepeHLMOHHON KapTUHLI COOTBETCTBYIOWEN MHTEpdeporpammbl. CyllecTByeT ABa MeTOAA aHa-
nu3a ana onpeaenenusa sagepxkn PMD (cM. M3K 61282-9), o6a OCHOBaAHbLl HA WU3MEPEHUM 3HAYEHUSA
PMDRMS:

- TINTY ucnonb3yeT HEKOTOPbIN Habop 0cobbix pexxuMoB paboTbl ANA UX YCNELIHOT0 NPaKTUYECKOro
npuMeHeHus1 u 6a3oBble HACTPOIKK 060PYyAOBaHMUS;

- GINTY ucnonb3yeT HeorpaHU4eHHbIE pexxuMbl paboTbl, HO B AONOSTHEHUE K aHANOTUYHbIM 6a30BbLIM
HacTpoiikaMm 060pya0BaHUS UCTIONb3YIOT M3MEHEHHbIE HACTPOIKU 000pyaoBaHUS B cpaBHeHUM ¢ TINTY.

3a ucknioueHmem Metoga B B 4actu onpeaeneHus cocrtosiHus nonapusauumn (SOP), metoabl aHanu3a
npeacTaBnAloT coboli aanbHenwee ocmbicneHne PMD. GINTY saBnsetca 6onee nonHbIM aHanuiom, Yem
TINTY. BocnpoussoaumocTts 3Ha4eHun PMD 3aBucut ot yposHa PMD u agnanasoHa AnuH BOSIH, HA KOTOPOM
npoBoaAT uamepenue [3]. Jlydywaa oTHocuTenbHas BOCNPOU3BOAMMOCTL AOCTUraeTCAa Npu UCNONb30BaHNU
Gonee LMPOKOro AuvanasoHa ANUH BOMH n 6onee BbICOKUX 3Ha4YeHur PMD ana ycTtaHOBNEHHOro AnanasoHa.
Mpu nsmepenusax 6onee BbICOKMX 3Ha4YeHun PMD, Hanpumep 0,5 nc, pasnuyua B MeTogax aHanu3a meHee
BaXHbI, YEM MPU U3MEPEHUAX HU3KUX 3HAYEHUIA.
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MHdpopmaums obuiasa ans Bcex Tpex METOLOB ykasaHa B pasgenax 4—10 u TpeGoBaHus, OTHOCALLMECS
K KakgoOMy OTAENbHOMY METOoAY, ykasaHbl B npunoxerusax A, B u C cootseTctBeHHo. B M3K 61282-9 npu-
BeAeHbl MaTemaTuyeckne opmynbl Ans BCEX METO0B.

4.2 3TanoHHbIN MeTO4 UCNbITAHUA

Metoa B, onpeaeneHue napameTtpa Ctokca SPE (Tonbko B 4actu COGCTBEHHOro aHanm3a mMatpuubl
IxoHca (JME) n ananusa cdepol MNMyaHkapa PSA), ABnAeTcA aTanoHHbLIM MeToAoM ucnbitaHuin (RTM), ko-
TOPbIA UCNONB3YIOT NPU paspeLleHu CNOPHbIX CUTYaLIUIA.

4.3 MpuMeHnMocCTb

PMD B BONOKHE SIBNSETCA CTAaTUCTUYECKUM napameTpom. B MOK 60794-3 ykazaHo TpeboBaHue K cTa-
Tuctuke no PMD, HasbiBaemoe PMDq unu pacyetHoe 3HavyeHune PMD ans nuHWM BONOKOHHO-ONTUYECKOro
kabens, KOTOpPOE OCHOBAHO Ha BbIGOPOYHLIX U3MEPEHMSAX BONOKOHHO-ONTUYECKOrO kabensa u pacyeTax ans
COefMHEHHbIX MeXay coB0i NMUMHUKM BONOKOHHO-onTU4eckoro kabensi. PMD BonokHa B cocrase kabens mo-
XeT oTnunyatbest oT PMD oTAEenNbHOro BOMOKHA BCNEACTBUE BAMSAHUA KOHCTPYKLUKM KabBensa U TeXHONOrumn ero
npoussoactea. OrpaHuyeHne no sHavyeHuto PMDq 0TAENbHOrO BOSOKHA HAKNaAbIBaeT OrpaHM4eHne Ha 3Ha-
yeHne PMDq BONOKHA B cocTaBe kabens. TpaguumoHHO NPUHATO cuuTatb, YT0O PMDg OTAENBbHOrO BONOKHA
LOMKHO BbITb MEHbLUE MOMOBUHBI NPeAeEnbHOro 3Hayenuna PMDg BOSIOKHa B cocTaBe kabens. AnbTepHaTue-
Hble NpeaenbHble 3HAa4YEeHUA MOTyT BbiTb onpeaeneHbl ANl KOHKPETHBIX KOHCTPYKLMIA U CTabUNbHBIX TEXHO-
norui npon3soacTea kabens.

BonokHo unu kabenb pasmewyaroT Takum o6pa3om, 4ToObl CBA3b MOZA, OOYCIOBMEHHAA BHELUHUMM
BO34eNCTBUAMM, Oblna MUHUManNbHA. NCTOYHMKaMKM TakMX BHELWHUX BO3AEWCTBUN, Bbi3bIBAIOLLMX CBA3L MOA,
MOTYT ObITb:

a) Ype3mMepHoe pacTsKEHUE;

b) upeamepHoe narnbanume Bbi3biBaEMOE:

- NepekpeLLBaHMeM BUTKOB NPU HAMOTKE HA TPAHCNOPTUPOBOYHLIN DapabaH;

- o6xxaTue BOOKHA BHYTPU kabens Ha KaTylike CAULWKOM Manoro pasmepa;

- hopmmpoBaHme usrnbos CAULLKOM Manoro paguyca;,

C) Ype3MepHOe CKpy4MBaHue.

BocnpoussognMMOoCTb pe3ynbTaToOB OTAENbHbLIX U3MEPEHUIA AOSDKHA OLEHMBATLCA MOCNEe BO3MYLUAIO-
LLero BO3AeiCTBUS HA BOMOKHO TakuM 06pa3om, YTobbl Ha 06pasLpbl U3 onpeaeneHHol rpynnbl BO3AeNCTBO-
Ban BeCb AMana3oH KOMOMHAUUA BHELIHMX DAKTOPOB, NPUBOASLLMX K BOSHMKHOBEHUIO CBA3K MOA. STO MO-
XeT ObITb CAenaHo, Hanpumep, NyTEM HE3HAYUTENLHOIO U3MEHEHUS TeMNepaTypbl UNU HeBoNbLWKUM n3Me-
HEHMEM MONOXEHUsI BOMNOKHA. Mm3uH [3] ykazan 6a30Bbli npeaen OTHOCUTENbHOW BOCNPOU3BOAMMOCTU pe-
3ynbTaToB U3MEPEHUI U NOKasamn, YTo OTHOCUTENbHAA BOCNPOM3BOAMMOCTbL YNYYLWAETCA C yBENUYEHUEM
PMD u ¢ yBenuyeHneM CnekTpanbHON LLMPUHBI UCTOYHUKA curHana. B cnyvae, korga usmepenus PMD 06b-
€UHSIIOT ANS OLIEHKM CTAaTUCTUYECKON crneuudukauumn BONOKOHHO-oNTMYeckoro kabens (cM. MOK 60794-3),
Takas U3MEH4YMBOCTb NPUBOAMT K BO3MOXXHOMY NPEyBENUYEHUIO pacyeTHOro sHavyeHua PMD ans nuHuu Bo-
MOKOHHO-OMTMYECKOro kabens.

YkazaHusa no pacyety PMD ansi cuctem, KoTopble BKMNOYaloT B cebsi Takne KOMNOHEHTLI, Kak KOMNEH-
caTopbl AUCMEPCUN UITN ONMTUYECKUE ycunuTenu, npueeaeHsl B MOK 61282-3. MeToabl UCNbITAHMI ANA ON-
TUYECKUX ycunutenen ykasadol B MOK 61290-11-1 u MOK 61290-11-2, a apyrue pykoBOACTBA NO KOHCTPYK-
uun — B M3K 61292-5. MeToabl UCMbITAHWUI KAaBENbHbIX NUHWIA, BKMOYAA NIMHUW C YCUNUTENSAMMU, YKa3aHbl B
MO3K 61280-4-4. MeToabl UCNLITAHWUA ONTUYECKUX KOMMOHEHTOB ykasaHel B MOK 60300-3-32. Obwas uH-
dopmauus no PMD, maremarnyeckne hopmMysibl, Kacaromecss NPUMEHEHNA COBPEMEHHbIX METOA0B, U He-
KOTOpbIE 3amevaHus, Kacalowuecs Teopun otbopa o6pasLoB, OTHOCALLEWCS K MCNONb30BAHMIO Pa3HbIX UC-
TOYHUKOB CBETA U CUCTEM AETEKTUPOBaHUS, yKasaHbl B MOK 61282-9.

5 UcnbiTaTtenbHoe ob6opynoBaHue
Cnepytollee ucnbiTatenbHoe 060pyaoBaHUe ABMSAETCA TUMOBLIM AN BCEX TPEX METOA0B U3MEPEHUIA.

B npunoxeHusx A, B n C npueeaeHsbl Cxembl U Apyrue TpeboBaHusl K 060pya0BaHUIO ANSt KAXKA0T0 U3 Tpex
METOA0B COOTBETCTBEHHO.
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5.1 UcTouHuMK cBETa N NONAPU3ATOPLI

CmoTtpu npunoxenuss A, B u C ana aetanbHOro Bbibopa CnekTpanbHbIX XapakTepUCTUK UCTOUHMKA
cseta. ICTOYHMK JOIMKEH M3nydaTb AOCTAaTOYHO CBETA HA YKA3aHHOW ANWHE BOSMHbI (ANWHAX BOMH) U ObiTb
CTabunbHLIM MO MHTEHCMBHOCTM B TEYEHUE BPEMEHU AOCTAaTOMHOro Ans npoBeaeHus usmepenus. B MOK
61282-9 npuseaeHbl AONOMHUTENBbHLIE YKa3aHus, Kacalolmecs COCTOsHMS nonsipusauum SOP Ha Bxopae
MCTOYHMKA, cTeneHun nonsapu3auun (DOP), nonspu3aTopoB U KOHTPONNEPOB NONSIPU3aLIUM.

5.2 OnTuka BBOAA U3Ny4YeHUA

cucreMa ONTUYECKMX NIMH3 UNW NUITENN (T. €. KOPOTKUI OTPEe30K BONMOKOHHO-OMTUYECKOro kabens,
MMEIOLLMI KOHHEKTOP Ha OAHOM KOHLE) MOTYT UCNONb30BaTbCA ANnsi BO3OyxaeHust obpasua. PekomenayeTt-
cs, 4ToObl 3HaYEHUe MOLLHOCTU, BBOAUMOW B BOJIOKHO, HE 3aBUCENIO OT MONOXEHMWS1 BXOAHOW TOPLIEBOW MO-
BepxHOCTU o6pa3ua. 3Toro AOCTUralT NyTEM UCMONbL3OBaHUSI BO3GY)KAAIOLLEr0 fyya, KOTOPbI NPOCTpaH-
CTBEHHO 1 NOJ YI1IOM NepenonHAeT BXOAHYIO TOPLIEBYIO NOBEPXHOCTL 00pa3sua.

Ecnun ucnonb3yetca coeguHeHue BCTbIK, TO BO u3bexaHume 3aekToB MHTepdepeHUUUn Mexay
NUITERNom n 06pasLOM UCNOMb3YIOT UMMEPCUOHHLIN MaTepuan. CoeuHeHUe JOIPKHO ObiTb YCTOMYUBLIM BO
BpeMsi NPOBEAEHUSI UBMEPEHUS.

5.3 YcTtaHOBOYHOE YCTPONCTBO BXOAHOTO KOHLUA o6pasua

Mcnonb3yioT CpeacTBa AnNs YCTAHOBKW B ONpefieNeHHoe MOmnoXeHne BXOAHOro KoHua o6pasua oTHO-
CUTENbHO UCTOYHMKA cBeTA. [PUMEPOM MOXKET CAYXMUTb UCMOMb30OBaHME YCTPOMCTB TOYHOMO NO3ULIMOHUPO-
BaHUA MO OCAIM X; ¥; Z UMY YCTPOMCTB MEXaHUHMECKOTO COEAUHEHUS TaKUX Kak COEAUHUTENN, BaKyyMHbIe CO-
€AWHUTENM, TPEXCTEPXKHEBLIE COEAMHUTENW, W Ap. [MONOXEHWE BOMOKHA AOMKHO ObiTb CTabUNbHBLIM BO
BPEMS NPOBEAEHUA U3MEPEHUSA.

5.4 ®unbTp 060M0YEYHbIX MOA

Mcnonb3yioT yCTPORCTBO ANA U3BREYeHns 060NoYeUHbIX MOA. B HEKOTOPLIX Criydasx aTy (OyHKUMIO
BbIMOMHSIET MOKPLITUE BOMNOKHA.

5.5 MoaoBbIii (hunbTp BbICLWIEro NOpAaKa

Mcrnonb3yloT cpeactsa Ans yAaneHus pacnpoCTPaHSIOLUMXCS MOJ BbICOKOFO Mopsigka B XKenaemom
AnanasoHe AnNWH BOMH OOMbLUMX UNKM paBHbIX ANMMHE BOMHbI OTCeukn (cM. MOK 60793-1-44) obpasua.
Hanpumep, 06blMHO AOCTaTOYHO U3rnba BOSIOKHA B OAWH BUTOK paguycom 30 Mm.

5.6 YCTaHOBOYHOE YCTPOUCTBO BbIXOAHOIO KOHLIA o6pasua

Mcnonb3yloT COOTBETCTBYIOLLME CPeACTBa AN BbIpaBHMBaHUSA BbIXOAHOIO KOHUa 06pasua no oTHoLe-
HUIO K ONTUKE HA BbIXOAE N3MEPUTENbHON CUCTEMBI. pu TAKOM COEAUHEHUN MOTYT UCMOMb30BATLCA SIMH3bI
UMM MeXaHUYECKOe COEANHEHNE C MUITENNOM AeTeKTopa.

Mcnonb3yloT cpeacTsa, Takue kak Mukpockon Gokosoro o63opa unu kamepy ¢ Kypcopom B BUAE nepe-
KPecTusa, Ana OnpeaeneHus NOroXeHUs BOMOKHA HA (OMKCUPOBAHHOM PACCTOSIHUM OT OMTUKM Ha BbIXOAE
M3MEPUTENLHON CuCTeMbl. MOXET ObITb AOCTATOUHBIM MPOBECTU HACTPONKY N3MEPUTENbHON CUCTEMbI TOMb-
KO B MPOAOSLHOM HanpaBfeHnn, eChi BOMOKHO OrPaHUYEHO B NepemeLleHun B GOKOBOM MI0CKOGTM MpU no-
MOLLIM COOTBETCTBYIOLLIEr0 YCTPONCTBA, HAanpUMep, BakyyMHOTO AepaTens.

5.7 OnTuKa Ha BbIX04e UCNbITYEMOIro BOJFIOKHA
CM. COOTBETCTBEHHO npunoxeHus A, B unu C.
5.8 fletekTop

[ns neTekTUPOBAHUSI CUTHaNa UCMONb3YIOT ONTUYECKUI AETEKTOP, ABMAKOWMIACA CTAOUINBbHBIM U UMe-
IOLLUMM NUHENMHYIO XapaKTEPUCTUKY B AManazoHax 3HAYEeHU MOLUHOCTU U3NYYEHUA U BPEMEHU USMEPEHMUS,
MCMONb3yeMbIX Npu NpoBeaeHnn nsmepeHus. Tunoeasi CUCTEMa MOXET OCYLLECTBNATb CUHXPOHHOE AeTek-
TUPOBAHME MPKU NMOMOLUU YCUNUTENSI C MpepbiBaTENEM/CUMHXPOHHOTO YCUNUTENs, U3MepuTens OnTUYeCcKon
MOLLHOCTU, aHanu3aTopa ONTUYECKOro CrnekTpa unu nonsipumeTtpa. Ons ucnonb3oBaHMsA BCEro AuanasoHa
crekTpa UCTOYHMKA, CUCTEMA AETEKTUPOBAHUA AODKHA MMETb AManasoH ANWH BOJH, BKIOYAKOLWMIA 3HaYe-
HUS ONWH BOJTH, U3Ny4aeMblX UCTOYHMKOM cBeTa. [lononHUTenbHas MHPOopMaLmMsa ykasaHa B NMPUNOXEHUAX
A, B unum C COOTBETCTBEHHO.
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5.9 Komnbrotep

[Ons BbINOSIHEHUS TaKMX ONeEpaumii Kak ynpaBneHue o6opyaoBaHMEM, U3MEPEHUE MOLLHOCTU U3ny4e-
HUSt 1 06paboTKa AaHHBIX C LIENLIO MONMYYEHNSI OKOHYATENbHbLIX PE3YNbTATOB UCTONb3YIOT KOMMbIOTEP.

6 OT60p M NnogroToBka obpasuoB

6.1 OOwWKe NoONoXeHus

O6pasey npeacraensetT cobon 0gHOMOAOBOE ONTUYECKOE BONOKHO M3BECTHON AnUHbI (MOK 60793-2-
50) kak B cocTtaBe kabens, Tak u otaensHo. Obpasew, u NUITenisbl A0DKHbI ObITb HEMOABMXKHO YCTAHOBIEHbI
1 BO BPEMS BCEr0 UCMbITAHUA UMETb MOCTOAHHYIO TeMnepaTypy. Ecnu He yka3aHo uHOe, TO usMepeHune npo-
BOASIT MPU CTAHAAPTHBIX BHELUHMX YCMOBUSAX. Onsa cnyyas npoNioXEHHbIX BONIOKOH M kabenew uamepeHus
MOTYT NPOBOAUTLCS B YCIOBUSAX NpeobnajaioLmx B AaHHON cpeae.

MexaHu4yeckyto U TemnepaTypHylo CTabunbHOCTL UCMbITATENLHOTO YCTPOWCTBA MOXHO OTCIIEXMBaTb
cnegyowmmi cnocobamu. fAna metoga A MOLLHOCTb Ha BbIXOAE BOMOKHA HA (PMKCMPOBAHHOMN ASIUHE BOSHbI
U3MEPSIOT MPU MOMOLLM BbIXOAHOTO aHanu3aTopa. 3a NPOMEXYTOK BPEMEHU, COOTBETCTBYIOLLMIA TUMOBOMY
BPEMEHM MPOBEAEHUA U3MEPEHUS, U3MEHEHUE BbIXOAHOW MOLUHOCTU AOIDKHO ObiTb Mano OTHOCUTENbHO
U3MEHEHUI BbIXOAHON MOLUHOCTHU, BbI3bIBAEMbIX YBENMYEHUEM 3HAUYEHUA ANUHbLI BOMHLL. Ona metoaa B co-
cTosiHme nonspusauyum SOP Ha BbIX0e UCMbITYEMOr0 BOMOKHA HabmioaaloT npu otobpaxeHun cdepol My-
aHkape. 3a nNPOMEeXyTOK BpPEMeHW, COOTBETCTBYIOLLUMI nape MocrefoBaTenbHbIX M3MEPEHUn MaTpuubl
IbkoHca, usmeHeHme SOP Ha BbIXOA4€e BOJIOKHA AOIMKHO ObITb MAno OTHOCUTENbHO uameHeHus SOP, Bbi3bl-
BAEMOIO YBENMYEHNEM 3HAYEHWUSA ANWUHBI BONHBI. [pu ncnonb3oBaHun metoaa C o6bIMHO AONYCKAKOTCA He-
3HaYUTENbHbIE UBMEHEHUA TEMNEPATYPbl U NepPeMELLEHNS BONOKHA.

TopueBble NOBEPXHOCTU BXOAHOIO U BbIXOAHOIO KOHLIOB UCMLITYEMOro obpasua A0MKHbI ObITb NOAro-
TOBMEHbI B COOTBETCTBMUN C TPEOOBaHMAMM K UCNBITATENBHOMY 000pYAOBaHUIO U NOPAAKY NPOBEAEHUS UC-
nblTaHus. MpUHUMAIOT Mepbl AN NPeA0TBPALLEHUS OTPAKEHNI B BONMOKHE.

6.2 AnuHa obpasua

IOnuHa o6pa3ya obycnaBnuBaeTca Tpems akTopamu:

a) xkenaeMbiM MUHUMAanbHbIM kK03 duuueHTtom PMD;

b) pexxumom cBA3N MOA;

C) OTHOLLEHWEM CUTHanN/LIyM.

Kaxablii METOA UCMbITAHUS M €ro peanu3auust orpaHM4yeHbl MMHUMAanbHbIM 3HayeHnem PMD, nc, koTo-
poe MOXeT ObITb U3MepeHo. Bo MHOrMX cnyyasix 3T0T MMHUMYM MOXET ObITb onpeaeneH TeopetTudecku. OH
TaKke MOXET ObITb ONPeAerneH dKCNepPUMEHTaNbHO MyTEeM OLIEHKM U3MEPEHHOro pacnpeaeneHus. [nsa Bo-
NOKOH B peXMMe CNy4YyanHon CBA3M MOA MMHMMAanbHbIM KoadyuyneHt PMD onpeaensiior geneHveM 3Hadve-
Hust PMD Ha kBagpaTHbI KOPEHb ANWHLI BOMIOKHA B KUromeTpax. B cnyyae npeHebpexxutennLHO Marnon cBsi-
31 MoA 3HavyeHne PMD pgensar Ha 3HaYeHue ASMHbI BOJIOKHA. TakuM 00pa3oM, U3MepeHHas AnMHa U MUHU-
ManbHoe M3MepeHHoe 3HavyeHne PMD onpeaensioT MUHUMMAanNbHBIA UsMepeHHbIn koadduument PMD. Bo-
NokKHa U kabenu, UMetLLMe ANMHY AOCTaTOYHYIO ANA AOCTUXEHMS JaHHOTO MUHUMYMA, MOTYT ObiTb BhIOpa-
Hbl ANa usmepeHuii. Takke obpasubl MOryT ObiTb 06pe3aHbl 40 COOTBETCTBYOLWEN ANUHbI. MUHUManbHoe
usMepeHHoe 3HadeHne PMD gomkHO ObiTb 3admkcupoBaHo. [nuHa OTAenbHbIX 06pasuoB A0MKHA ObiTb
3anucaHa.

MpumedaHue — [nN1Ha Takke MOXeT BbITb orpaHMyYeHa BeIGpaHHEIM cnocoB6oM pacnonoxeHus obpasua u
“3MepuUTEnBLHOrO 060pyAoBaHUs (cM. 6.3) M ANHAMUYECKUM IMana3oHOM U3MEPUTENBHOMO MHCTPYMEHTa.

3HayeHus, ykasaHHble B MOK 60794-3 u M3OK 60793-2-50, Ha caMOM faerne BblpaXxatoT KOaPUUMEHT
PMD, nc/\/m, B 9TUX AOKYMEHTax npeanonaratwT, YTO u3Mepsiemas AnvHa ABNAETCA AOCTaTOYHOW Ans
BO30OY)XIEHMA peXxMma NPOM3BONbHOW CBA3KM MOA. [na ykazaHHOro Tuna BOJIOKHA UMM KOHCTPYKUMKU kabens
3TO MOXET ObITb NOATBEPXAEHO NYTEM IKCNEPUMEHTA, NMPU KOTOPOM 3HavyeHne PMD n3aMepsioT Ha HECKOb-
KMX ANMHAX BONOKHA, KaXabl pa3 ykopauueas obpasel, mexxay namepeHmsMu. OTpesku BONOKHA, UMEKoLLne
AnuHy Gonblue KOTOPOW CYLUECTBYET KBaApaTUYHAA 3aBUCMMOCTb 3Ha4eHuss PMD MOXHO cuuTatb MMeEto-
LMW PEXUM NPOU3BONBHON CBA3U MOJ.

AnHamMnyecknin AnanasoH orpaHudeH 3TUM METOA0M, UCTOYHUKOM MOLLUHOCTU, U OBLLMMM NOTEPSAMU B
obpasue, Ha KoTopble BNUAET AnnHa obpasua. 3ToT npeaen B obweM criydae MOXeT OblTb OonpeaeneH ny-
TEM KOHKPETHON peanu3auuu npu nOMOLLM UCTbITaTENbHbIX CPEACTB.
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6.3 PacnonoxeHue o6pasua

PacnonoxxeHne BonokHa wunu kabens MOXET MOBMUSATE HA pe3ynbTaT uaMepeHuin. K nusaMepeHusMm B
0ObIYHbIX YCNOBUAX, KOTOPbIE UCMONL3YKOTCH NPU OLEHKE COOTBETCTBUS TEXHUYECKUM YCIOBUAM, NPEAbLAB-
naT cneaywwme TpeboaHus.

6.3.1 OTaenbHOe BOJSIOKHO

Ba)kHO MMHMMM3UPOBATL CBA3b MOA, Bbi3bIBAEMYIO pacnonoxeHnem obpasua npu M3mMepeHusX Ha oT-
JenbHbIX BOMOKHAX, YTO AenaeTcs B COOTBETCTBUM C OCHOBHbIMK TpeboBaHusmu k PMDqg. B atom cnyyae
BOITOKHO [JOMKHO pacnonaratbCsi HEKOTOPbIM 06pa3om (00blMHO HA 6apabaHe ¢ MUHUMAaNbHLIM PagUYCOM
HaMoTkn 150 MM) NpK NOYTK HYNEBOM HaTsHKEeHUK (0BBLIMHO MeHee 5 ) u Nnpu OTCYTCTBMU NEepexrnecToB BUT-
KOB BOJIOKHA B HanpsiX€HHOM COCTOSHUU. OTU TpeboBaHUsa K pacnonoXeHU0 BONIOKHA MOTYT OrpaHu4uBaTh
ANUHY, KOTOPYIO MOXHO M3MEPUTL, B 3aBUCUMOCTM OT AMAMETPAa KaTyLLKu BO u3bexaHue paspylueHus BO-
fI0KHa Npu u3MepeHun. BosMoxxHa MHOrocroHas HaMoTKa BOSIOKHA, KOTOpas AOJKHA OLIEHMBATbLCA B CpaB-
HEHUW C HAMOTKOW B OAMH Crou Boriee KOPOTKUX OTPE3KOB.

He pekomeHayeTcsi NpoBOAUTbL U3MEPEHUE OTAENbLHOrO0 BOMOKHA HA TPaHCMOPTUPOBOYHBLIX Dapaba-
Hax. Pesynbtatel PMD npu TakoM pacnosiodkeHUu BOSIOKHA OKa3anucb 3HAYUTESIbHO MEHbLUMMU, YEM MOTTIN
Obl ObITb MONyYeHbl ANA BOMOKHA B cOcTaBe kabensa Ansi BONOKHA C BbICOKMM 3HayeHuem PMD u 3Hauu-
TenbHO BONbLLUMMU, YEM MOIMKM Obl ObITb NOMYYEHLI AN BONOKHA B COCTaBe kabensi Ansi BONOKHA C HU3KUM
3HaveHuem PMD.

6.3.2 BonokoHHO-ONTMYECKUIA kabenb

MamepeHus PMD BONOKOH B cocTaBe kabenen, HAaMOTaHHbIX HA TPAHCNOPTUMPOBOYHbIE BapabaHbl, MO-
ryT He BCeraa oTpaxaTb (PYHKLMOHANbLHO COOTBETCTBYIOLME 3HA4YeHuss PMD BOSIOKOH B COCTaBe KOH(ury-
pauumn NponoXeHHbIx kabenen. CnegoBaTenbHO, ANA AEMOHCTPALMM COOTBETCTBUS TEXHUYECKUM YCIOBUSIM
ana PMD BornokHa B coctaese kabensi npu npoBeAeHUU U3MEPEHUn B NPOU3BOACTBEHHBIX YCIIOBUSIX MOTYT
UCMONb30BAaTLCA ApPYrMe KOHMUrypauuu pacnonoxeHus kabens unu otobpaxaiowasn hyHKUmMs, CBA3bIBALO-
was 3HadveHuss PMD ans kabens, HAMOTAHHOTO UM HE HAMOTAHHOro Ha GapabaH. TouHas koHdUrypaums
pacnonoxeHusi kabens forKHa COrnacoBbIBAaTLCA MEXY U3rOTOBUTENEM U nNoTpebuTenem.

7 NpoBeaeHne UcnbITaHUs

7.1 YcTaHaBnmBatloT BOJIOKHO UMK Kabernb M NOAroTaBAMBAIOT KOHLbI o6pasua.

7.2 CoeamnHsIOT KOHLbI 06pas3ua ¢ ONTUKOM Ha BXOAE U BbIX0oAe.

7.3 Mcnonb3yloT KOMMNbIOTEP ANs 06paboTku pe3ynbTaToB CKAHMPOBAHUSI U U3MEPEHUI YKa3aHHbIX B
npunoxenunsx A, B n C anga Tpex MeToaoB u3amepeHun.

7.4 GUKCUPYIOT pe3ynbTaTbl B COOTBETCTBYIOLLEN AOKYMEHTaLMMU.

8 Pacuet nnu npepcraBneHue pesynbTaTtoB

B npunoxenusx A, B u C npuefeHbl pacyeTbl Ans npeobpa3oBaHUa U3MEPEHHBbIX AAHHbIX B 3HAYe-
Hua PMD. Pacuet koadhduuneHta PMD npoBoAAT COOTBETCTBEHHO AN Cly4aes Criy4anHOW CBA3M MO UK
npeHebpexuTensHO Manoi ceBsian MoA. Ans BONMOKOH ykasaHHbix B MOK 60793-2-50 3HayeHue PMD corna-
CYIOT CO 3HAYEHUEM KBAZIPATHOTO KOPHS! ANMHbI BONIOKHA W BLIPAXKAIOT B NG/ KM .

9 lokymeHTaums

9.1 Undopmaumsa, npeacrtaBnaemMasn no KaKAOMY U3MEPEHUI0

a) O6o3HaueHue obpasua

b) fata nposeaeHue ucnbITaHus

¢) OnuHa oBpasua

d) ObnacTb 3Ha4YeHUs ANUHbI BOMNHbI (Hanpumep, 1550 HM)

€) 3HayeHne PMD, nc, u kakoe 3HayeHne ykasblaloT B ot4yeTe: PMDayg nnn PMDgys
f) Koacpdpmument PMD u ero eguHuubl M13mepeHus (no/«/m UK Nc/km).

9.2 floctynHaa uHgopmauusa

a) Mcnonb3yemblin MeTOA U3MEPEHUA
b) icnonb3yemblit METOA BblMUCIIEHUIA
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¢) OnucaHue meToaa PacnonoXXeHnsa BONOKHA (BKMOYAA KaXKabli MEXaHU3M NOAAEPXKKN BOFTOKHA)

d) Ncnonb3yembii AuanasoH ANUH BOSH

e) ins metoaoB A 1 B C y3KOMOMOCHBIM UCTOYHUKOM W CTYNEHYATBIM PEXUMOM, YUCIO 3HAYEHUN ANUH
BOJSTH, UCNONb3YEMbIX NMPU U3MEPEHUU

f) Ona meTtoaa C, TMn MeToaAuKN 0GHapyXeHuUs MHTepdepeHUMOHHO obnacTu

g) OnucaHue o6opyaoBaHua

h) OaTta nocneaHen kanubpoBku

i) CBnageTenscTBa noaTBepXaaloLmMe pexxum CBA3N Mo (ykasaHHble B eguHuLax usMepeHuns Koad-
puymenta PMD)

j) Ona metoaa B ¢ y3KkononoCHbIM UCTOYHUKOM U CTYMEHYaTbIM PEXUMOM, paspeLleHne B YCTaHOBMEH-
HOM AunanasoHe AMWH BOJH

k) Ana metoaa B ¢ WMPOKONONOCHBLIM MCTOUHMKOM (BBS), LleHTpanbHasa AfMHaA BOSHbI U LUMPUHA fK-
HUK MO ypoBHIO 345.

10 Uucpopmaumsa B TeXHUYECKUX YCITIOBUAX

a) Tun BonokHa unu kabens

b) Kputepuii npuemkn nnu otébpakoBku

¢) OBnacTtb 3Ha4YE€HUS ANUHbI BOMHbI

d) IoBble OTKNOHEHWs OT AaHHOW METOAUKU NPOBEAEHUS UCMLITAHUIA.
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Mpunoxexnue A
(o6sa3aTennHoe)

MeTton u3MepeHm‘i C NOMOLWbLIO HENOABUWXXHOIO aHanu3arTopa

B HacrosiLieM NpunoXeHUU ykasaHbl TpeboBaHus, oTHocsWmecs kK MeTozly A (FA).
A.1 UcnbiTaTenbHan ycTaHOBKa
Ha pucyHke A.1 nokasaHbl BO3MOXHbBIE GIIOK-CXeMbl.

O ® MoHOXpoMaTop O
Ucnuityemoe BONOKHO

Namna  MonynsTop MNonspwaarop
Lt ]
AHanuaatop
KomnbioTep
BcTpoeHHbii Detexrop
ycunurenb L
A.1a — y3KOnonocHbIA UCTOUHUK
Monspusatop AHanuaarop

] NE N T

L /N N |-
Cpocrok WcnbiTyemoe Cpocrok

ILinpokononocHbi
WCTOMHUK U3ny4eHus

BONOKHO
OnTudeckuit aHanusarTop

cnekTpa

A.1b — LUIMPOKONONOCHBIN MCTOMHMK
PucyHok A.1 — bnok-cxema ans metoga A

A.1.1 UcTOYHMK CBeTa

Bo Bcex crnyyasx MOXET MCMosb30BaTbCA ABa BUAA MCTOYHMKA CBETa B 3aBUCMMOCTM OT TMMa aHanuaaropa. Ya-
KOMOJIOCHBLIA UCTOYHWMK, HANPUMEP KOMOMHAUMS Namrbl C LUMPOKOMOJIOCHBIM CMEKTPOM M3JNyuMeHWs] U MOHOXPOMAaTopa,
rnokasaHHasi Ha pUCyHKe A.1a MOXeT UCronb30BaThCA C aHanM3aTopom nonapuaauun. LLIMpokenonocHbIn MCTOYHUK BBS,
rnokasaHHLIA Ha PUCYHKe A.1b, MOXET UCMONBL30BATLCA C aHanM3aToOpoOM C Y3KOMOMOCHBIM (PUNLTPOM, TakUM Kak OonTU-
YECKWIA aHanmMaaTop CrekTpa unu MHTepepoMeTp, UCTIONb3yeMbIA Kak aHanv3aTop crnektpa npeobpasoaHus dypbe,
pasmelleHHoro nepes aHanusatopom. B cnyyae ucnonb3osaHus BBS ana npoBefeHWN BLIMMCNEHWIA 3@ LUIMPWUHY NOO-
Cbl (oUNbTPa NPUHUMAETCH LLUMPWHA NOJIOCHI CNEKTPa.

B oBoux cnyyasix WwunpuHa cnektpa AormkHa ObiTb AOCTATOYHO Manon Ans oBecrneyeHuns XXenaemon CTeneHn no-
napusaguy (cM. 5.1). B obounx cnyyasix guanasoH ANWH BONH A0MKeH ObITb AOCTATOMHBIM ANA NPOBEASHWUS N3MEPEHUs
PMD c coOTBETCTBYIOLLEro onpeAeneHnsl Bcex 0CoGEeHHOCTEN ONTUYECKOro CrnekTpa, LWMpWHa CnekTpa AofmkHa yaosre-
TBOPSATb HEPABEHCTBY

10
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2L < (BvATey) s (A1)

rae v= c¢/h — onTU4ecKasn 4acToTa;

Al — WnpwuHa cnekTpa;

ATmax — MakcumarnsHoe nporHosnpyemoe 3HadveHne DGD.

Onsa 3HaveHus A B6MMan 1550 HM ypaBHeHue (A.1) ynpollaeTcst 4O YCIOBUA, NPU KOTOPOM A HM, AOIXHO ObiTb
MeHblUe 06paTHOro 3Ha4eHus At, nc.

A.1.2 AHanusartop

Yrrnoeaa opueHTauus aHanusaTopa He SBMAETCH KPUTUYECKU BaXKHOW, HO [OSMKHA OCTaBaTbCA MOCTOSHHON| BO
BpeMs nsmepeHus. Npn He3HauYMTENbHOW CBA3WM MOL MNU HU3KMX 3HadYeHnsax PMD MoxeT okasaTbCsl MONEe3HONW HEKOTO-
pas HacTpoiika aHanmsaTopa ANA AOCTUXKEHWUA MakcuManbHOW aMnnuTYAbl KonebaHuii, ykasaHHbIX Ha pucyHke A2 —
KOTOpPYHO TakKe MOXHO JOCTUYb MYTEM BpalleHUsi BOMOKHa B MecTax CPOCTKOB UK coeguHeHuid. [pu ucnonb3oBaHnm
MeTofa HenpepbiBHOrO NpeobpasoBaHus Pypbe (CFT) aHanusaTop MOXHO BpalyaTe A0 NOMOXKEHUS NEPNEHUKYNSPHO-
ro nepBoHa4arbHOMY MOOXEeHMHO.

MpuMeyaHUe — BMecTo aHanmsaTopa MOXHO UCTONb30BaThL MOSIAPUMETP.
A.2 MpoBeaeHne UCNbITaHUA

A.2.1 inana3oH ANWH BOSH U NpupalleHue 3HaYeHUA ANMHbI BOMHbI

N3amepsaloT MOLLHOCTL KaK OYHKUMIO OT AMMHBI BOMHBI (UMW ONTUYECKOW 4acToThl) B AUanasoHe ANUH BOSIH UNU
YacToT C YCTaHOBMEHHbIM NpupalleHnem Of4WH pa3 ¢ UCMoNb30BaHUMEM aHanusaTopa B ONTUYECKOM NYTU U OfUH pa3 6e3
aHanusaTtopa — WK OOWH pas C UCnofb3oBaHUEM aHanu3aTtopa B ONTUYECKOM NYTU U OQUH pa3 C UCNONb3oOBaHUEM
aHanusaTopa yCTaHOBMEHHOro B NOMOXeHUe, NepneHgnKynsapHoe NepBoHaYaribHOMY NONOXeHU0. [lnanas3oH AfMH BOMH
MOXeET BMUATbL Ha TOYMHOCTb M3MepeHus (CM. pasgen A.3). BennduHa npupalieHus 3HadeHUs ANUHbI BONHLI JONXHa
BbIBMpaTECH B COOTBETCTBUM C ypaBHeHWeM (A.1), Npu 3TOM BenuYiHa NpUpaLLeHns 3Ha4eHUs AfMHBI BOSMHbI 3aMeHsieT
3Ha4yeHue Ah.

Mpu ucnonesoBaHun metogoB FT unu CFT BenuumHa Lwara onTUYeCcKoi YacToThl 40MKHa BbiTb, NO BO3MOXHOCTY,
OfMHaKOBOW WM YWUCNO LIAroB AOMKHO BbIpaxaTbCs YMCIIOM B CTeneHn 2. BenvunHa wara MoHoxpomaTopa, BblpaxeHHas
ONTUYECKOW YacToTon dv, MOXeT ObITb B JBa pa3a MeHbLUe «4acToThl konebaHuii», COOTBETCTBYIOWEH MakcUManbHOMY
nsmepeHHoMy 3HaveHuto DGD. lMockonbKy NS BOMOKOH CO criydaiiHol cBA3bio Moa 6onbluoe KONUYeCTBO MOLYHOCTU
HaxoWUTcsA 3a npejenamMmn BTOPOro MOMEHTa, TO ycrioBue HailkBuCTa JOMKHO HE MeHee YeM B TpU pasa npeBbiaTh
3Ha4yeHWe YacToTbl BTOPOro MOMeHTa ANA MaKcUMarbHOro nporHosumpyemoro 3Hayenuss DGD u yaoBneTBopsATh Hepa-
BEHCTBY

s At (A2)
'V

MpumeyvyaHuns

1 Ecnun u3 npeobpasosarus Oypbe (FT) BUAHO, YTO BON3N 3HAYEHUSA ATmax UMEETCS 3HAUMTENbHAsH 3HEPrus, To
n3MepeHus cnegyeT NOBTOPUTb C YMEHbLUEHHbIM NpupaLLeHNeM 3Ha4eHUs AUHbI BOSHbI.

2 LupuHa cnekTpa UCTOYHUKa OOBIMHO He MpeBbillaeT HaWMEHbLLUEro MpUpaLLeHUs 3HAYEHUs! ASIUHBI BOSHBbI.
Hanpumep, ana Atmax = 0,67 nc, TUNOBOWA ABNAETCA LUMPUHa CMeKTpa MOHOXpoOMartopa B 2 HM ASiS 3HAaYEHUS ASTMHBI
BOMHbI 1550 HM (Sv= 249 Ty).

A.2.2 TpoBeAeHne cKaHMpPOBaHUA

MpoBOAAT CKaHWpPOBaHUE NPWU HanW4YuM aHanusaTopa B CBETOBOM MyTU. PerMcTpupyroT Mony4yeHHylo MOLLHOCTb
Kak Pa (L).

YAansawT aHanu3aTop M3 CBETOBOro MyTU 1 NMOBTOPSAIT CKaHUpoBaHue. PermcTpupytor Nony4YeHHyo MOLLHOCTb Kak
Prot ().

Ha pucyHke A.2 npuBeaeHbl NpUMepbl pe3ynbLTaToB U3MepeHUii Ans criydaeB He3HaYMTENLHOW U criyqaiiHol cBA-
31 Moj. PaccunTbiBatoT OTHOLLEHME BbilLeyKa3aHHbIX 3Ha4eHUA MoLHocTu R (A) no doopmyne

R(2)= P’j‘;t—% : (A3)

Flpm aneTepHaTUBHOM MeToae npu BTOPOM CKaHUPOBaHUU OCTaBIIAKOT aHanu3aTop Ha MecTe, HO NoBopayuBaloT
ero Ha 90°. PerncTpupyroT MOLHOCTb Kak Pg (A). PopMyna Afs OTHOLEHWUS 3HAa4YEHMIA MOLLHOCTM TorAa NpumeT BUg,

1
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Pa (A
R(%) = _Pal) (A.4)
Pa (%) +Pg ()
MpumeyvaHnsa
1 OTHowWeHNe Pa/Pg MOXHO Taleke UCNONL30BaTL NPY pacHeTe 3KCTPEMYMOB.

2 Ecnv nonsipUMeTp Mcronb3yeTcs Kak AeTeKTUPYIOLWMA 3MeMEHT, TO HOPMIUpPOBaHHble napameTpsl CToKca U3Me-
PSIOT MO OTHOLUEHWIO K AfWHe BOMHbl. TpU cnekTpanbHbIX yHKUMM (OfHa ANS KaXA4oro aneMeHTa BekTopa) SBMsTCS

He3aBUCUMBIMW OT I'IOJ'IyHEHHOVI MOLLIHOCTU U COOTBETCTBYHOT TpeM ¢yHKuMHM OTHOLUEHWIA 3HaYeHUA MOLLHOCTM, KOTO-
pble MOXHO npoaHanuanpoBaTb aHanorn4HbIM cnocobom.

12
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A.3 Pacuetbl

CylecTByeT Tpu MeToAa pacyeTa 3HadeHna PMD n3 dyHKUuK R, npu KOTOPLIX U3MEPSIIOT:

- 9KCTPEMYMbI;

- NpeobpasoBaHne Pypee;

- kKocuHyc-npeobpasoBaHue dypbe.

A.3.1 Pacuet akcTpeMmymoB

OyHKumio R (A) paccunTeIBalOT Ha paBHOYAarneHHbIX UHTepBanax 3HadeHnin ArrHbl BOMHLI OT MUHUMArbHOro 3Ha-
YeHUS AMUHBLI BOSHBI A1 O MAKCUMASBHOMO Az, E — YUCIO SKCTPEMYMOB (MakCUMyMOB U MMHUMYMOB) B paccmartpusae-
MOM AMana3oHe ASMH BOnH. Takke guanasoH 4MWH BOSTH MOXET ObiTb MOBTOPHO onpejerneH Takum o6pasom, YTobbl ki U
L2 coBraganu ¢ aKCTpeMyMamu, B 3TOM criydae E — 4nCro 3KCTPEMYMOB (BKItoYas A U h2) MUHYC oguH. PopMyra Ana
3HadeHus PMD <At> umeeT cnefyrownii Bug

<aee _KEMI

C20(hp-1q) A9)

r4e ¢ — CKOpOCTb CBeTa B BaKyyMme;

Kk — KoahpuUmMeHT cBA3KM Mof, KoTopbli paseH 1,0 npu oTCyTCTBMM criydaitHon cBsa3n mod u 0,82 B npepene cny-
YaiHON CBA3N MOJ.

Ecnv nonspvmeTp MCNONb3yloT B KaYecTBe LETEKTUPYIOWEro afieMeHTa, CpefHee U3 3Ha4YeHWi, NonydeHHbIX U3
Tpex HOPMUPOBaHHbLIX NapaMeTpoB CTokca, BEIBUPalOT B Ka4ecTBe OKOHYaTeNbHOro 3HaveHus PMD.

Mpu HanuyuM NoMex onpefenuTb IKCTPEMYMbl MOXET BbITb 3aTPyAHUTENbHO. OfgHUM M3 peLUeHMid AaHHOR npo-
6neMbl ABNAETCA annpPoKCUMaLnsa faHHbIX K NONIMHOMY, A4S KOTOPOro MOXHO OMNpeAennTb S3KCTPeMyMbl B N0 Touke.
YCneLwHo Ncnonb3yoT Kybuiecknii NOSIMHOM, KOTOPLIA OXBaTbiBAET BOCEMb AIMH BOJTH.

A.3.2 MNpeobpasoBaHue dypbe

Mpu gaHHoM MeToge aHanus dypbe R (L), 06blMHO BbIpaXeHHbI B ONTUYECKON YacTOTHOW obnacti v, obbibHO
MCMonb3ytoT ANsA nonyyveHuns sHadeHws PMD. MNpeobpa3soBaHne Pypbe npeobpasyeT AaHHble 3TOA ONTUYECKOR YacToT-
Holi obnacTu Bo BpeMeHHyto obnacTb. NpeobpasoBanHne Pypbe No3BOMAET NONYYUTb HENOCPEACTBEHHYIO UHdOPMaLMIo
0 BpeMeHM Mpuxoja CBETOBOro curHana ot. 3atem 3T AaHHble NofBepraroT AanbHeiweid obpaboTke Ana nonyyYeHUs
oxuaaemoro 3HadeHus PMD, <At>, AN WCMbITYeMoro BOfokHa. [JaHHbld MeTof MPUMEHSIOT K BONOKHAM C He3Havu-
TenbHON UK crnyyYaHoi cBA3bLI0 MOA.

A.3.2.1 MpegBapuTenkeHas NogroToBka faHHbIX M NpeobpasoBanne Pypbe

[na uenone3oBaHWA faHHOro mMeTofda AnsA npeobpasoaHua Pypbe 06bluHO TpebyloTcs paBHble UHTepBansl B
AnanasoHe OMTUYECKOW YacToThl, Tak YTobbl AaHHble R (A), NONyYeHHble ANA 3Ha4YeHWUi A, 0b6pa3oBbIBanyu paBHblE€ UH-
TepBanbl B ONTUYECKOH YacToTHoi obnacT. B NpoTUBHOM crydae, JaHHble B3siTble ANA paBHbLIX MHTEPBANOB A MOryT
6bITb annpoKeUMUPOBaHL! (HanpuMep, anmnpokcMMaLns ¢ MOMOLLEIO KyBu4ecKoro cnnaiHa) u MHTepnonsALns, UCNonb3y-
emMas s reHepupoBaHus STUX ToYeK, UK MoryT BbITb UCNoNb30BaHEl Horlee NepefoBLIe MeTOALl U3MEPEHUA CNeKTpa.
B ntobom criyqae oTHolweHWe R (L) ANA KaXZoro 3HauyeHWs A MCMOSb3YHOT ANA pacdeTa, MCMOoSb3ys COOTBETCTBEHHO
ypaBHeHue (A.3) unu ypasHeHue (A.4).

Hag faHHbIMW oTHOoWeHMA R (L) MoryT BbiTk NPOU3BELEHBI Takue onepauynmn Kak AONOMHEHUE HYNAMU WU UHTep-
NoNALUUA JaHHbIX U yAarneHWe KOMMNOHEHTOB CUrHana ¢ MOCTOSHHOW cocTaBnsalowei. Takke MOXeT MCnonb3oBaTbCs
KoAMpoBaHWe AaHHLIX B Ka4ecTBe NpeABapUTeNbHOro aTana neper BeliNonHeHWeM npeobpasoBaHus Pypbe. 3aTem npo-
BOAAT NpeobpasoBaHune Oypbe AN NofydeHns pacnpefeneHuns JaHHelX aMnnuTyabl P (8t) Ans kaxporo 3HaveHus dt.

A.3.2.2 AnnpokcMmauus faHHbIX npeobpasoBaHuns

[aHHble npeobpasosaHua Oypbe AN HYNEBOro 3Ha4YeHUs 3T UMEKT Mano CMbICNa, ecrni TLWaTeNbHO He yaarneHsbl
KOMMOHEHTbLI CUrHarna ¢ MOCTOSAHHOW COCTaBnALLEHA, KOTopble, HanpuMep, MOryT BO3HWKaTb BCIeACTBUE BHOCUMBIX MO-
MeX aHanusaropa. Ecnu KOMNOHEHTbl CUrHana ¢ MOCTOSHHOW COCTaBnsiowen He yAaneHbl, To A0 ABYX pe3synbTaToB
06paboTku faHHbIX (ABYX Pac4eTHbIX TOYeK Ha rpaduke) obbIYHO He UCTONBL3YIOT NpU AanbHeWLnX BeiMUCNEHUsX. MNe-
peMeHHas j MoXeT BbITb ONpejerieHa Tak YTo «NepBbif 4EeNCTBUTENbHBIA ANEMEHT cUrHana» npeBbILLALWMA HyneBoe
3HaYeHune dt, KOTOPbLIA BKIIOYEH B BbYUCNEHUSA, ByaeT cooTBeTCTBOBATL j = 0.

Ana yaaneHua nomex npu U3MepeHWn U3 nocriefoBaTerbHbIX BblYUCNEHUN, P (8t) cpaBHMBaIOT C MOPOroBbLIM
ypoBHeM T1, 0Bbl4HO yCTaHaBnuearoT Ha ypoBHe 200 % OT cpeAHeKBagpaTUMHOrO 3Ha4YeHUs1 MOMEX B CUCTEME AieTekK-
TUpoBaHus. 3aTeM Heo6X0AMMO ONpPeAenuUTL NPUCYTCTBYET B BOSIOKHE HE3HaYMTENbHAA UMK criydaiiHas cBA3b Mog,.

Ecnn obHapyxeHo, YTo nepsble X 4eNCTBUTENBHBIX pacHeTHbBIX Touek P (81) Bce HaxoAAaATcs HUXe T4, TO 3TO yKa-
3bIBAET Ha To, YTO P (3T) [JOMKHO UMETE AUCKPETHBIE NMUKOBLIE XapaKTepUCTUKU TUMWUYHLIE AJIS BOJIOKOH € He3HaunUTENb-
HoW cBA3bIo Moj. 3HaveHne X paBHSAETCH TPEM, eCrn TONbKO Npu npecbpasosaHun dypbe He UCMONB3YHOT AONOJIHEHUE
Hynsmu. B aTom cnydae sHaveHne X MOXHO ONPeAenuThb Npu NOoMOLLU BbipaXeHUs

3 (HVICJ'IO nepBoHaYalrbHbIX PacYeTHbIX TOLIeK)
O6LLI|aF| ANHa MacCcuBa AaHHbIX Nocne JOoNONHEeHUA HYNAMAU
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PMD paccuuTtbiBaloT, UCNoNb3ysa ypaBHeHue (A.6) ANA BONOKHA C HE3HAYUTENLHOW cBA3LIO Mog, unu PMD pac-
CYUTLIBaKOT UCMONL3YA YpaBHeHUe (A.7) ANs BOMOKHA CO CnyYaliHOW CBA3bIO MOA.

A.3.2.2.1 PacueT PMD ans BONMOKOH C HE3HAYUTENbHOW CBA3LIO MO/,

[Ins BONOKOH € HE3HAYUTENLHOMN CBA3LIO MO (T.€. BONOKHO C BHICOKUM ABOWHLIM MydenpenomneHnemM) unu ans
KOMTMOHeHTa ¢ ABONHBLIM fyYenpenomnerdnem rpaduk R (L) uMeeT BUA cUHycouparnbHOW BOSHBI ¢ NWHENHOW YacTOTHOM
Moaynsumen (pucyHok A.2a). Mocne npeobpasoeaHnsa dypbe Nony4aloT Ha Beixofe rpaduk dyHKUMK P (8t) cogepxa-
e fUCKPETHLIA BCNNECK B MOMNOXEHWM COOTBETCTBYIOLWEMY OTHOCUTENBHOMY BPEMEHU NpuUxofa UMnynbca 8t, LeHT-
pougoM aTUX NONOXEHUIA ABNAeTcA 3HavyeHne PMD< 8t >.

[ns onpefeneHna UeHTponaa Bernnecka < 8t > B cnefyoweM ypaBHEHUN UCTOSNb3YHOTCS Te TOYKU B KOTOPLIX 3Ha-
YeHue P (8t) npeBbllIaeT BTOPOW NpeaBapuTErbHO onpefeneHHblii NOPoroBLIi YpoBeHb To, 06LIMHO YCTAaHOBMNEHHLIA Ha
ypoBHe 200 % oT cpeHeKBaapaTUYHOro 3Ha4YeHNUs NMOMEX B CUCTEME AEeTEeKTMPOBaHUA.

<At>=3M [P, (31)3t, | / M [P, (37)]. (A-6)

rae M + 1 — yucno pacyeTHbIX ToYek P B npefenax BCnnecka, KoTopble nNpesbiWwaloT T2, < 6t > B ypaBHeHUu (A.6)
obbIYHO BbIpaxaloT B NukocekyHaax. Ecnu nuka He onpegeneHo (1.e. M = 0), To 3Ha4eHue PMD pasHo Hynto. B
OTYeTE MOrYT yKasblBaTLCA ApYrue, Takue Kak cpefiHeKBagpaTudHasa WMpuHa BCnnecka uwunu nukooe 3Ha4ve-
HWe Bcrnecka.

Ecnu ucnbiTyeMoe yCcTpoiCTBO COAEPXUT OAMH Ui Bonee 3NEeMEHTOB C ABONHBLIM NyHenpenoMeHNEM, TO MOXET
reHepupoBaTbcA 6onee opgHoro Bcnrecka. [ns HeKOTOPOro 4ucna n nocneaoBaTenbHO COefMHEHHBIX BOMO-
KOH/YCTPOICTB reHepupyeTtcs 20" penneckos.

A.3.2.2.2 PacueT PMD ans BOMoKoH co criy4aiiHon CBA3bIO MOJ,

B cnyvasx cny4aiiHoit cBsau Mo R (L) uMeeT crioxHyto chopMy curHana noxoxyto Ha rpaduk Ha pucyHke A.2b,
TOYHbIE NapaMeTpbl OCHOBaHLI Ha [ eACTBUTENLHBIX CTAaTUCTUYECKUX JaHHbIX NpoLiecca CBSA3M MOJ B BorokHe/kabene.
HaHHble, nonyveHHble nocne npeobpasoBaHusa Pypbe, B 3TOM criyyae ABNAOTCA pacnpegeneHuem P (8t) npeactasns-
FOLWMM COBOIN PYHKLMMN aBTOKOPPENSALUN M B3AaUMHOIN KOPPENsLMA 3HaYEeHUA BPEMEHU NPUXofa CBETOBOIO UMMyNbCca 8t
B BOJIOKHE (CM. p1UCYHOK A.3).

CuwnTas ot = 0 onpefensioT Nnepsyto TOUKY YHKUMK P, KoTopas npeBbiaeT T1 U 3a KOTOPOW CNEAYIOT HE MeHee
X pac4eTHbIX TOYeK, KOTopble pacrnonoxeHbl HWxe T1. OTa Touka ABNSAeTCA NocnefHei 3HaunTenbHOW TOYKOW (T.e. «B
KoHUe») B pacnpefenenun P (3t) Ansi BOMOKHa CO cryyaiHOW CBA3LIO MOJ, KOTOpasi He oKasbiBaeT 3HaUUTENBLHOro BNu-
AHUA Ha NoMexu NpW NaMepeHun. 3HaveHue 8t NS STOM TOUKM 0B603HAYAIOT Jjast, M 3HAYEHUE j ANSA BTiast 0603HAYAIOT
M". KBagpaTHbI KOPEHb BTOPOro MOMEHTa Or 3TOro pacnpefenexuns onpeaenseT sHadeHne PMD BonokHa n paccunTbl-
BaeTcs no dpopmyne

(A1) =oR = {z’j‘-i”o[a (cn)cnﬂ 1M P (cn)]}5 : (A7)

A.3.2.2.3 PacyeT PMD ans cucteM BONMOKOH CO CMeLLaHHOM CBA3LI0 MOA

MHoraa ucneiTyemas cucteMa MoxeT 6biTb 06pa3oBaHa M3 BONOKHa/KOMMOHEHTOB € He3HaYUTENbHOR CBA3LIO MOJ
nocrnefoBaTenbHO coeiHEHHOR ¢ BOMTOKHOM (BOMOKHaMM) CO criydaiiHoi cBa3bio MoA. B aTom crnyyae MoxeT noTtpebo-
BaTbCA KaK onpepdeneHue UeHTpouga (ypaBHeHue (A.8)), Tak W onpefeneHue BTOPOro MoMeHTa (ypaBHeHue (A.7)).
HyHO 3amMeTuTb, 4TO BCnneckn B P (3t) MOXHO onpedenunTb TOMbKO NOocne pacyeTa OTjast.
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PucyHok A.3 — Pacuet PMD ¢ nomoLubto aHanusa dypbe

A.3.3 KocuHyc-aHanus ®ypne

OTOT aHanu3 ocHoBaH Ha HabnIOAEHUU TOro UTO KOCUHYC-npeobpasoBaHMe ®ypbe CnekTpa U3Nny4YeHus1 BhIXOAS-
LLiero U3 aHanuaaTopa sIBNsieTC UHTepdepeHLUOHHON KapTUHON UHTEepdeporpaMmsbl, KOTOpas Morna bbl BbiTb Nomyue-
Ha npu nomoum metoaa C. PasHuya mexay uHTepdepeHUMOHHbIMM KapTMHAMM Ha BbIXOJAE aHanu3aTopa Ans ABYX Op-
TOTOHaNbHbIX NONOXKEHUI NpeacTaBnseT cobon PyHKUMIO B3aMMHOW koppensaumu. [Ins 6eCKOHEUHOro CrekTpa B aHanm-
3aTope (YHKLMA aeTokoppensauun umena Gbl HyneByio LWMPUHY. Ha npakTuke orpaHMiEHHbIN CNEKTP UCTOYHMKA B ONTU-
YecKon yacToTHoW obnactu BeaeT ceba Kak KogupoBaHHaa (PyHKLMA, KOTOpas nNopoxaaeT PYHKLUIO aBTOKOppEnsLMM C
HEHyINEeBOW LLMPUHOW BO BPEMEHHOW oBnactu.

AHanm3 kBaapaTvuHbIX (PYHKUMA B3aMMHOW KOPpEensauvuu U aBTOKOppensiLuUM, yKa3aHHbil B MeToge C, aHanm3
GINTY [4] nokasbiBaer, uTo pasHUL|a MeXAy KBaApaTaMu CPEeAHEKBAAPATMUECKMX 3HAUSHWUN LLMPUHbI CNEKTpa 3Tux
GYHKLMIA NpOnopLiMOHanbHa KBaApaty CNEKTPanbHO B3BELUEHHOTO CPEAHEKBAApPaTUYECKOrO 3HaA4YEeHUs (Mo KBaaparty
MOLLHOCTH) OT 3HaueHuii DGD (cm. ypasHeHue (C.2)).

PesynbTaT He 3aBUCUT OT (DOPMbI CMEKTPA, YTO O3HAYaET, YTO NOAPOGHOCTU KOAUPOBAHHON (PYHKLMW NOMHOCTLIO
YUMTBLIBAIOTCA. OH Taloke He 3aBUCHT OT CTENMEHWU CBA3N MOJ, YTO O3HA4YaeT, ANsl aHanu3a pasHbiX BUAOB CBA3U MOJA HET
HEOGXDAMMOCTVI B U3MEHEeHUM anropuTmMma.

PesynbTar orpaHwieH LMpPUHOW CNEKTPA W NPUPALLEHWEM YacTOTbi M3MEPAEMOro ONTUYECKoro cwurHana. Mpu
yBenuueHun PMD, npupaLieHue 4acToTbl MOXET GbiTb YMEHbLUEHO. MNpu HeKoTOpoM npeaene yenecoobpasHee ucnonb-
3oBatb metoj, C (GINTY).

Mpu npoBeAeHUM aHanu3a ykasbiBaloT B OTYETE METpUYECKoe 3HaueHue PMDrus. Mpy Hanuummn cnyJyaiiHoi cBA3M
MOJ, pe3ynbTar MOXeT ObiTk npeobpasosad B PMDays € UCnNonb3oBaHUuem ypaBHeHus (3).

A.3.3.1 Ob3op

HeobxoaumMo NpoBECTM M3MEpPEHUE MOLLHOCTW WU3NYYaEMO aHANW3aTopPoM, YCTAHORNEHHBbIM B Ba OPTOrOHarnb-
HbIX nonoxeHusi. OTHOLLEHME R, CBA3aHHOE C ypaBHeHueM (A.4), npeobpasyioT k cneayloLiemy Bugy

_PAM-B0)
RO = B ) P ()’ (A8)

rae v=c¢/A—yJacrorta ontuyeckoro curiana (Try).
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Ecnu ncnonb3yoT nonsapuMeTp, To TpU HOPMUPOBaHHBIX 3M1eMeHTa BbIXOAHOro BekTopa CTOKca 3KBMBaNEHTHbI
TpeM He3aBUCUMBbIM HOPMWUPOBaHHLIM OTHOLLEHUSM, YKasdaHHbIM B YpaBHeHun (A.8). Kaxablil aneMeHT BekTopa CTokca
npeactasnseT coboi pasHULY Mexay 3Ha4eHWSMU MOLLHOCTW B OPTOroHanbHbIX NONIOXKEHUSAX aHanusaTopa. Pasnuyne
Tpex anemeHTOB BekTopa CTOKCa 3akntovaeTcs B TOM, YTo 6a30BLbie MOMOXEHWUA aHanMsaTopa Takke SABMATCA OpToro-
HanbHbIMK.

[aHHble yMHOXaTCA Ha KoAMPOBaHHYo dyHKUMIo W (v), KoTopas no Kpasm nnaBHO NOAXOAUT K HyNo. 3HaveHus
dyHkumn R (v), W (v) n W (v) nomeLLatoT B MaccuBbl C HyneBBIM AOMOMTHEHWEM B 061acT HU3KUX, HEM3MEPEHHBIX Ya-
CTOT. BbIcTpble kocuHyc-npeobpasoBaHua Oypee (FCFT) NPUMEHAIOT K KaXA0MY MaccuBy JaHHbIX € Lefbio MonyveHus
ormbarox MHTepepeHLNOHHON KapTUHEI BO BpeMeHHol obnactu r (t) w (f) u w (f). 3Tu PyHKLUM BO3BOAST B KBagpaT
ANA NonyYeHna KBafpaTuiHbIX orbatolinx B3auMHON KOppensaLuun 1 asTokoppensaumn Ey U Ej cooTBeTCTBeHHo. Ko-
raa yHKUMKM KpaTHOro OTHOLUEHUSA (N) MOXKHO MOMYYUTh C MOMOLLBIO PasfMYHBIX KOMOWHALMIA HACTPOWKN BXOAHOIO Mo-
napusatopa 1 6a30BbIX YCTAHOBOK aHanusatopa (Unu pasHbiX aNeMeHToB BbiXxogHoro BekTopa CTokca), uMcnonbays,
Hanpumep, BxofHoe/BbixogHoe SOP ckpembrnivnposaHue, hOpMUPYIOT cpefHekBaapaTuiHble orubatowine no cneayto-
LWmm cpopMynam

=2 1

Ex =—%,E% | (A.9)
N

=2 1

Eo =N2,E§,- . (A.10)

Menonb3aya pacyeTsl CpefHeKBagpaTUYHOro 3HaYeHNs,, ykasaHHbIe B pasgerne D.2, paccunTLIBaOT cpefHeKBaapa-
TWYHbIE 3HAYEHUSA LLUMPUHBI CMEKTPa Ox U Gy 3TUX ABYX (PYHKUMA. 3HadeHne PMDrvs paccyuThIBAIOT MO Criegyrollei

dopmyne
1/2
3
PMDxys = |:E(c)2( _og)} . (A1)

OHO COOTHOCUTCA CO CNEKTPanbHO B3BELUEHHLIM (MPU MOMOLLM KBajpaTa KOQUPOBAHHOIO 3HAYEHUs) cpeiHeKBaj -
paTu4HLBIM 3HadeHneM DGD cnepytowum ob6pasom

_ fAT? (v) w? (v)dv
fw? (v)av

(PMDgys) (A12)

OnepaTtop oXuAaemoro 3HadyeHuss onpeaenseTcsl OTHOCUTENBLHO CryYaillHbIX COCTOSHMWIA nonspusauunm Ha BXo-
ne/Bbixoge.

A.3.3.2 MNMoapobHocTH

B naHHoMm nogpaspaene obbACHAIOTCA HeKOTOpble NoApobHOCTH, KacaloWwmecs U3MEPEHHOro OKHa NpPO3pavyHoCTH,
npupaLleHua YacToTel Av caBura YactoTsl U pesynetaToB FCFT. MNMpumep anroputma FCFT MoxHO Takxke HaWTu B [5].

HaHHble 4onxHbl BbITb JOCTYMHBLI B (hOpMe paBHOMEPHBIX NMpUpaLLeHnid YacToThl. YUCNo pacyeTHBIX TOYEK, BKIHO-
Yasn TOYKN C HYNEeBbIM 3aMofMIHEHUEM, JOMKHO GbITh 1+2k, rge k—uenoe 4ucno.

Ecnu n'm pac4eTHbIX TOYEK He yAOBNEeTBOPSAIOT TpeboBaHUSAM K paBHOMEPHbLIM NPUPALLEHUAM YacToThl, TO OHU
MOryT GbiTb annpoOKCMMUPOBaHbLI MONIMHOMOM, HanpuMep, CriflailHoM Ans nocnegyowen uHrepnonsauun. Kybuueckuii
cnnawH [6] ¢ n‘m — 3 oAWHAKOBbLIMU CErMEHTaMK NO3BOSSAET NPOBECTU TOYHYIO annpoKCUMaLUIo U 3aTeM UHTEPNONALULO.

Mpwu ycnoBuu, YTo 3MepeHHbIE JaHHbIE OrpaHUYEHbl 3HAYEHUAMU Viminm U Vmaxy U MUHUMarbHOE 3HaYeHUe YacTo-
Tbl ONTUHECKOrO CUrHana 3Ha4yMTeNbHO NPEBLIWAET HOMb, TO ANSA YMeHbLUeHUs pa3Mmepa obpabaTbiBaeMbiX MaccuBoB
AaHHBIX MOXET UCMONb30BATLCA CABUM YacTOThl. MPaHULbl YacTOT MUCMOMb3YEMbIX B BLIYUCIIUTENLHOM Maccuse MOryT
6bITb BbIGpaHbl gns nwboro n cnegyowmM obpasom:

n-1
Vinax - = Vmin < ViminMs Vmax = Vmaxt » U 1 — LiEN0e NONOXUTENbHOE Y1CTIO. (A.13)

3HaYeHNs 4acToTbl MEHEe U3MEePEHHOW YacTOTbl 3arMOSTHAKTCA HYNSAMMU.
Mocne nposeaenHns FCFT maccus 6yaeT coaepxatb MHTepdepEHLMOHHYIO KapTUHY BO BpeMeHHoi obnactu ans
3Ha4YeHnih BpemeHun oT 0 A0 fax= At - 2* rpe npupalleHne BpeMeHn At, onpeaensioT cneayowmum obpaom
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n 1

Af= (A.14)

2Vmax - 2(Vmax _Vmin) .

NHTepdepeHLMOHHaa KapThHa, nonyyaemMas ¢ NoMoLLbilo MHTEPEepPOMETpa, pacnpocTpaHaeTca Kak Ha oTpuua-
TenbHble, Tak U Ha MONOXUTeNbHble 3HaYeHUA BpeMeHU. 3HaveHe AN yKasaHHoro oTpuuaTenbHOro 3HauYeHus Bpeme-
HW paBHO 3HAYEeHWUO ANA MOMOXUTENbHOrO 3HadeHWUs. [aHHas yHKUMA ABNAeTCH YEeTHOW U CUMMETPUYHOW OTHOCHK-
TeNbHO Hyns.

BbiGop 3HaueHUs caBura 4acToTbl AOMKeH OblTb cAenaH ¢ Y4eTOM TOro, YTo ANA pacyeTa CpefHEeKBagpaTUYHOro
3HaYeHUs LIMPWHBI criekTpa TpebyeTcsa HeKOTOPOe YMCNO 3Ha4YeHUE BpeMEHHO obrnacTu, KoTopble MeHbLUE MUHUMAnb-
HOro naMepeHHoro sHadeHnss PMDrys.

MpupalleHne 4acToThl Av TakKe OTHOCUTCA K YMACIY TOYeK, 0TOOpaHHbLIX ANs pacyeTa, CABUIY YacToTbl U MaKcu-
ManbHOMY 3HadeHuto PMDrus, KOTOpoe AOMKHO GbiTb M3MepeHo. MNpupalleHue YacToThl Av ONPEAEnsoT Cneayrwnm
06pasoM, y4uTbIBas orpaHnyeHune

Av = Vmax ~ Vmin < 1

2k - 2A”‘DIMDRMS—max .

(A15)

LLinpnHa cnekTpa UCTOYHWKa OTPUNBTPOBAHHOIO N3MyYeHUs AOMXKHa COCTaBNATL NOMOBUHY AAHHOMO 3Ha4YeHusA. B
cnyyae, Korga [eNCTBUTENbHOE CKaHWpoBaHWe MPOBOAAT ANA paBHbBIX NpupalleHnidi 3Ha4eHWn ANUHLI BOMHLI, Npupa-
LieHWe 3Ha4YeHust ANnHBI BOMHbI A8 HUXHEWR rpaHunLbl AuanasoHa JOoMKHO COOTBETCTBOBATL OrpaHUYeHNto B YpaBHEHUN
(A.14).

Belpesatowasa dyHkumsa W (v) TexHudeckn moxeT BbiTb Nto6oi yHKUMENR, BKItoYas KBafpaTU4HYr QYHKLWIO.
BbibparHas pyHKUMA Jo/mKHa MUHUMU3NPOBaTE 3HaYeHne Go. PyHKLMK, KOTOpbIE NO3BONAIT AenaTb 3T0, B CBOUX Npe-
fenax paBHOMEPHO CTPEeMSATCA K HYMNIO U NepBble NPOU3BOAHLBIE 3TMX (PYHKLUA TakKe B CBOWX NpeAenax fOoMmKHbI cTpe-
MUTLCA K HyM. 3TO NO3BONAET MUHUMU3NPOBATL NepexofHble Mpoueccel B BUAE 3aTyxatolux konebaHui, KoTopble
MOIYT NMPUBOAUTL K YBENUYEHUIO Co.
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A.3.3.3 MNpumepel

Tabnuua A.1 ABnseTCA NPUMEPOM SIEKTPOHHO Tabnuubl, ucnonb3yeMoii Npu pacyeTax. B Hee BBefeHbl 3HaYe-
HWUSA 3KCTPEMYMOB ANIWHBI BOSIHBI U 3Ha4YeHUs k. [N KaXaoro M3 HeCKOSNbKUX BO3MOXHbLIX 3HAaYEHWIA cABUra 4acToThbl N
paccuuTbiBaloTCA Apyrue napameTpsl. MUHUMansHoe aHadeHne PMD paccunTbiBatloT kak 3Az Takke NpUcyTeTByeT Npu-
paweHune B Buae Al AN HWXHEN rpaHuUbl 3Ha4Y€HUA ANWHBI BOMHLI. Mo 3HaveHUAM B Tabnuue BUAHLI KOMNPOMUCCH B
3aBUCMMOCTH OT Auanas’oHa uaMepsaemblx 3HaveHuit PMDgrus . B obliem crnydae, Yem wwiMpe AnanasoH ANWH BOMH U
MeHbLLe MpUpaLleHne YacToThl, TeM Ny4Lue.

Tabnuuya A1—Pac4eTbl ¢ UCNONL3OBAHUEM KOCUHYC-NPpeobpa3oBaHus

c 299792,5 Hm/nc
K 11
npt 2048
AnuHa BOmHel, HM Yacrothl, Ty,
MaKe 1700 230,6096
MUH 1300 176,3485
Casur vacToTbl
MwuH. pacueTHoe 1, 1 ATy MuH. 3HaveHre Makc. sHaveHue NppalyeHme aHa-
n 3HaYeHme YacToThl, PMD, nc PMD, nc YEHA ANVHbI BOT-
Ty Hbl (AL), HM
1 0 0,002168 0,112602 0,006504 0,370034 0,635076
2 115,3048077 0,004336 0,225205 0,013009 0,185017 1,270772
3 153,7397436 0,006504 0,337807 0,019513 0,123345 1,90709
4 172,9572115 0,008673 0,450409 0,026018 0,092508 2,544031
5 184,4876923 0,010841 0,563012 0,032522 0,074007 3,181596
6 192,1746795 0,013009 0,675614 0,039027 0,061672 3,819785
7 197,6653846 0,015177 0,788216 0,045531 0,052862 4,458599
8 201,7834135 0,017345 0,900819 0,52036 0,046254 5,098039
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Ha pucyHke A.4 nokasaHbl pe3ynbTaThbl, KOTOpble MOMMK Obl ObITb NONyYeHbl Ana BonokHa ¢ PMDrus = 0,2 nc. Mo-
KasaHbl ycpefHeHHbIe ornbatolme ana dyHKUUiA B3aUMHOK Koppenauuy U aBTOKOppensiLym, Nomny4YeHHbie NyTeM OfHOro
CKaHMPOBAaHWUSA C UCNONb30BaHWEM [fayCccOoBOI Bbipe3arlled yHKUUN UMEILLEA CTaHAapTHOe OTKIMOHeHUe 23 HM. Pe-
3ynbTar nornyyeH U3 CUMynNsALMKA BONOKHa NS U earnbHoro criydyas cryvyailHoW cBA3W Mojl. M3MepeHHbIl pesynbTaTt Ans

[aHHOW cumynauum 6bin paseH 0,185 nc.

-
-+~
-

— 60 R—

6+ . 50 4 4

a0 + 4

30 - |

20 4

10 4

0 T 1 : ¥ T : )
0 01 02 03 04 05 06 07

Bpems nc

i I

Bpemst nc

PucyHok A.4 — ®yHKLMN B3AUMHO KOPPENALMN N aBTOKOppenaymmn
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Mpunoxexue B
(o6s13aTensHoe)

Meton pacyera Ctokca

B HacTosiuiem NpunoxeHuu coaepxarcs TpeboBaHus, oTHocawumecs k metoay B (SPE).
B.1 VcnbiTaTtenbHan ycTaHOBKa
Ha pucyHke B.1 nokasaHa BoamoxHaa 6nok-cxema ansi metoaa B.

HacrpansaeMbiit

nasep MonsipumeTp

00

PerynsTop
nonspusalum

O

Wcnbryemoe BONokHO

*
bl

B.1a — y3xononocHbli UCTOuHUK (JME)
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NuTepdepomeTp
MuxenbcoHa

F'eHepaTop COCTOSHMSA
nonsp13aLmMm

Ncnbitbl-
Baemoe
YCTPOWUCTBO

Fenvn
HEOHOBbLIN
nasep

BekTopbl
Ctokca

I AHanunz cdepbl
lMyaHkape

I'Ibnﬂpumerp

MCTOYHUK yCcuneHHoro
CMOHTAHHOro M3ny4YeHus

B.1b — WKWpoKonoNocHuI ucTouHuK (JME)

PucyHok B.1 — brniok-cxema ana metoga B

B.1.1 UcTOuHMK CBeTa

Bo Bcex cnyuasix MOXET UCMONb30BaTLCA ABa BUAA UCTOUHUKOB CBETA B 3aBMCUMOCTM OT TUNa nonsipumeTpa. Y3-
KOMOMOCHbI/ UCTOUHUK, HANPUMEP, HACTPaUBAEMbIiA Nasep, ykasaHHbIA Ha pucyHke B.1a MoXeT nCnonb3oBaThCs C aHa-
nnM3aTopom nonspusauyuun. B ApyroMm crnyvae, LLMPOKONONOCHbIW UCTOUHMK (BBS), ykasaHHbIl Ha pucyHke B.1b, moxer
MCNONb30BaTLCA C (PUNLTPYIOLMM NOMAPUMETPOM C Y3KOW NMONOCON NPOMYCKaHUsi, HAanpuMep, ONTUYECKUM aHanu3aTo-
POM CNEKTpPa UMM UHTEPGEPOMETP, NCNONb3yEMbIA Kak aHanu3aTop cnexkTpa Ha ocHose npeobpasosaHus ®ypbe (FT),
YyCTaHaBNMBAKT Nepes nonApumeTpom. B cnyyae npumeHeHus BBS ¢ Lienbio NnpoBeAeHUA pacieToB LUMPUHOM NOSIOCHI
dunbTPa CUMTAIOT LUMPUHY CReKTpa.

B oboux cnyyasx LmMpuHa cnexktpa AomkHa ObiTb AOCTATOMHO Marnon Ansa obecneyeHuns xenaeMon CTENeHu no-
napusayuun (DOP) (cm. 5.1). B 06oux cryuasix AManasoH ANMWH BOMH AOIDKEH ObiTb JOCTATOUHLIM ANA NPOBEACHUA U3-
mepeHuss PMD ¢ AocTaTouHOl TOMHOCTbIO 4115 YKa3aHHO obnactu AnuvH BONH (cM. pasaen B.3).

Onsa metogos JME u PSA nonspusatop AOMKEH UMETb CMOCOOHOCTb NEPEeKNIOYEHUs MEXAY TPEMA NUHEAHbIMU
COCTOSIHUSIMU NONApU3aLu, KOTOpble SBMSIOTCA OPTOroHaNbHbIMK (HOMUHANLHO 0°, 45° n 90°) Ans KaKAOro U3MEpeH-
HOTO 3HaYeHWA ANWHbI BOJTHbI.

B.1.1 MNonapumetp

MonsApuMeTp MCNONb3yIOT ANS N3MEPEHNs BbIXOAHBLIX BEKTOpPOB CTOKCA AN K&KAOro BbIOpAHHOro BXOAHOMO CO-
CTOAIHUSI MONAPUSALIMK U ANS KQKA0r0 3HAYEHUS ANMHbI BOMHBI.

B.2 NMpoBeaeHune ucnbiTaHUs

Bblxo,q, BOINOKHa CO€AUHEH C NONAPUMETPOM. 3HauyeHus AJUH BOITH CKAHUPYIOTCA B Auana3oHe B COOTBEeTCTBUMU C
o6nacTblo ANWH BOMH U Xenaemol TOYHOCTU (CM. pasaen B.3) ¢ npvpalyeHuem AnvHbl BONHbI 1. JiNs y3KONOMOCHDBIX
UCTOYHWKOB MpupaLLeHne ANUHbI BOMHbLI ONPEAENSIOT C UCMONb30BAaHUEM MAKCUMANbHOrO NPOrHO3UPYeMoro 3Ha4YeHus
DGD, AtTmax, 3Ha4€HWUS1 ANWHbI BOMHbI B U3MEPSEMOi 06nacTu Ao U CKOPOCTM CBETA B BakyyMe C NO cneayiowen gopmy-
ne
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2
ol < Ao

<——., B.1
2cAT ®1)

Hanpumep, npouaBegeHne MmakcumarnbsHoro sHadeHns DGD u gnuHel wara octaetcs MeHee 4 nc-Hm ansa 1550 uM
1 MeHee 2,8 nc-HM ansa 1300 HM. MNpu cobrnirogeHun atoro TpeboBaHUA Npu nepexoge oT OAHOro 3HaYEHUS UcnbITaTenb-
HOW ANUHbLI BOSHLI 10 APYroro, BuIXOAHOW BEKTOP COCTOSIHMSA nonspusauun BpawjaeTca MeHee yem Ha 180° Bokpyr ocu
PSP cdepbl NyaHkape. Ecnu HEBO3MOXHO MOMNYy4MTh Fpy6oe OLEHOUHOE 3HAaYEHUE ATmax, TO MPOBOASAT CEPUIO BEIGOPOY-
HbIX U3MEPEHUIA B YKa3aHHOM AiMana3soHe ANWH BOJH, B KaXA0M U3MEPEHUU UCMONb3YIOT Napy 6rM3ko pacnonoXeHHbIX
3Ha4YeHUIA ANUHBI BOITHBI B COOTBETCTBUMN C LUIMPUHON CMEeKTpPa U MUHUMAanNbHLIM LLIArOM HaCTPONKN UCTOMHWKA ONTUYECKO-
ro usnydeHus. MakcumarnsHoe 3HadeHue DGD uamepseMoe Takum o6pa3oM YMHOXKAIOT Ha KOAPPULNEHT HAZEXHOCTH,
paBHbIiA TpeM, flaHHOe 3Ha4YyeHWe MOACTABNSAIOT BMECTO ATmax B BbILLIEYKA3aHHOM BbIPaXEHUU W 3aTeM paccUuTbIBaloT
3HayeHUe S\, KOTOpoe AOSPKHO MCMONb3OBaTLCA B AEACTBUTENBHBIX U3MEpPEHUsX. Ecnu ecTb onaceHns, 4To MHTepBsan
3HaYeHUI ANWUHBI BOSHBI, UCMOMNb3YEMbIA B U3MEPEHUSX, CIIULLKOM BESUK, TO MU3MEPEHNE MOXHO NOBTOPUTL C MEHBLUUM
uHTepBarioM. Ecnu ¢opma kpuoi yHKLUKU 3aBUcuMocT DGD oT ANUHBLI BOMHLI U cpeHee 3HaYeHUe CYLLIeCTBEHHO He
M3MEHSI0TCA, TO NepBOHaYanbHbLIA UHTepBasn 3Ha4yeHuWid ANMHBI BOMHLI 6bin BeibpaH npaBunbHO.

[ns WMpoKononocHLIX UCTOMHUKOB M3nyyeHus (BBSs) wupuHa nonockl paspelueHna (RBW) aHanuaatopa gonx-
Ha yA0BNeTBOPATL CriefyoLeMy HepaBeHCTBY

A5

RBW < ————— .
5CAT

(B.2)

[aHHble namepeHuii cobupatoT Ans KaXgoro 3HayeHUst AfuHbI BOrMHbL. [Ana metogos pacdeta JME n PSA, Tpu
BXOZHbIX COCTOSAHUA nonspusauun (SOPSs) nepuogmyeckn NoBTOPSOTCA MEXAY HOMUHANbHBIMU 3Ha4YeHuamn 0°, 45° n
90° AN KaXxAoro 3HavYeHns ANUHBI BOSHBI U PETUCTPUPYIOTCA B BUAE COOTBETCTBYIOLUX BEKTOpoB. [Ana meTtogos PSA u
JME BbIX0O4HbIE BEKTOPLI HOPMUPYIOT K €4WHULAM AJIUHLI U PEMUCTPUPYIOT Kak F/, Quv AnA Tpex BxoaHbIX SOPs
cooTBeTCcTBEHHO. [Ana MeToga SOP HOpMUpPOBaHHLIA BbIXOAHON BekTop CTOKCa ANA KaXAoro 3HadeHusi ANUHbl BOMHbI
PErucTpUpYHOT Kak § .

B.3 PacueTtbl

Bce Tpu MeTogMKM pacHeToB TPeOYIOT ornpeferneHus pasnuuuii Mexay coctosHueM nonspusauyun SOP ana ogHo-
ro 3Ha4eHUs1 YrnoBOW YacTOThl ONTUYECKOro CUrHamna wo U CAEAYOWEro 3a HUM 3Ha4YeHNA YrNOBOW YacTOThl ONTUYECKOro
curHana wy+ Aw. (Yrnosyro 4acToTy ONTUYECKOro CUrHana onpeaenstoT no popmyne o =2n ¢/ A). B pesynsrate ucnosnb-
30BaHWA BCeX TPeX METOAMK pacyeToB nonyyatoT ceputo 3HaveHnint DGD no OTHOLUEHWIO K 3HaYeHWAM ANMHBI BOMHbI.
Onsa HeaHauMTenbHOM cBA3N Mo 3Ha4YeHWs DGD 06bl4HO ABMATCA NMOCTOSHHLIMU MO OTHOLLEHWUIO K 3HAYeHMSIM ANUHBI
BONHbI. NS cny4YaiHoii cBA3n Mog 3HaveHss DGD 06blMHO U3MEHSAIOTCA MO OTHOLUEHMIO K 3HAYEHUAM ATMHbI BOJTHbI Kak
rokasaHo Ha pucyHke B.2. B gpyrom cnydae 3HadeHWs DGD MoryT oTobpaxaTbcsi B BUAE MMCTOrpaMMbl, Kak NoKasaHo
Ha pucyHke B.3. CpefHiow BenMYMHY faHHbIX 3Ha4veHuih DGD ykasbiBaloT B OTYeTe Kak 3HadeHue PMD, KoTopoe wuc-
Monb3yHT B CBA3YIOLLEM KO3 DULIMEHTE.

MoapobHoe MaTemaTu4eckoe NpefcTaBneHne 1 pacqeThl, OTHOCSLMECH K MeToAy B Ansa Tpex MeTOAUK, Takxe
Kak n TeopeTuyeckan B3aMMOCBA3b Mexay MeTogukamu pacdeta JME n PSA ykasaHel B MOK 61282-9. MeTog pacyeTa
SOP ToxXe ynoMuHaeTcsi, HO OH He ABMSETCA OCHOBHbIM.
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[LNvHa BOMHbI, HM

PucyHok B.2 - TunoBble pe3ynbTaThl A1a c/yyaiiHoli cBsian moa ansi metoga B

YacToTa

PucyHok B.3 - TunoBasi ructorpamma 3HayeHui
ondhepeHymansHoi rpynnosoii 3agepxkn (DGD)
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[na kaxaoi napbl 3Ha4YeHUin YacToTbl, 0603Ha4YEHHbIX KaK mo U o+ A® TPU BbIXOAHBIX BEKTOpa CToKca Ansl Kax-
JOro 3HaueHusi YactoTbl NpeobpasytoT B BekTopbl [pkoHca u MaTpuuy T paccunThiBaloT ANA KaXKAoro 3HayeHus 4acToThl
MCNOMb3ys OTHOLLEHMs 3rieMeHTOB BeKTopoB [koHca. Cneayiowue OTHOLIEHUS UCToNb3yIoT Ans npeobpasoBaHns HOp-
MWPOBaHHOIO BbIXOAHOTO BekTopa CTokca, 06blMHO 0603HaYaeMoro kak § B Bektop [koHca, o6blvHO obo3HauaeMblit
Kak f.

c0s 20 coseexp(—%’l)
§=|sin20cosp| <= j = , , (B.3)
sin20sinp sin® exp(%)

rae 6 — napametp NMHeHo nonsipusaLuu;

|\ — KpYroBoOii napaMeTp, KOTOpLIA Takxke ABNSETC (ha3oBbIM pasgenuTenem arleMeHToB X U y BekTopa [PKoHca.
[na gaHHoro pacyeTa nonaratoT, YTo fIUHERHLIA NapaMeTp HaxoAUTCA B guanasoHe oT 0 o .

[nsa Kaxz0ro s3HauYeHUs! YacToThl ANEMEHTBI X U ¥ BekTopa [hkoHca 0603HauqaloT Kak: hy, by, Gx, Gy ,vx U vy. Ucnone-
3yA 3TU 0603HAYEHUsA, PacCUUTLIBAIOT CrieflyloLne OTHOLLEHUS

Ky — k
k= hy ! hyky=v, | v k3=qy | g Ks= ﬁ (B.4)
1773

[ns Kaxaoro aHauyeHWsl YacToTbl MaTpuLy nepexoaa [bkoHca T paccyuTbIBaloT cneaytowum oGpasom

Kk, k
T={ 174 2}. (B.5)
ky 1

WNcnonkays matpuusl T Ana napbl 4acTOT YacTOTHYIO MaTpuLy nepexofa J paccunuTeiBaloT criefyowum obpasom
J=T(oo+ Aw) T (o0) . (B.6)

PaccunTblBaloT cOBCTBEHHbIE 3HAUYeHUA MaTpuLsl J U 0603HaYaloT X Kak p1 U pz. 3HaveHne AT paccunTbiBaloT

cnegyrowunm 06pa30M
" [F1 )
AT = —\FP2/

el (8.7)

rae Arg — 06o3Ha4aeT yHKLMIo aprymenTa, T. e. Arg (me®) =8, m=0 u [§| <=

MaTemaTudeckoe npegctasneHne JME 1 nogpobHble pacyeThl ykasaHsl B MOK 61282-9,

B.3.2 Ananus ccepbl lNyaHkape

Ansa PSA onepauun maTpuyHoii anrebpbl NPOBOAAT H& HOPMUPOBaHHBLIX BbIXOAHbLIX BekTopax CTokca ¢ Lenbto
YMeHbLUEeHUS BpalleHns BbIXofHOro Bektopa CTokca.

Ansa Kaxaol napbl 3Ha4eHUA 4acToTbl, 0603HAYEHHBIX KaK wo U wo + Awm, TPU W3MEPEHHBIX BEIXOLHEIX BEKTOPa
CToKca ANS KaXoro 3Ha4eHUs YacToTel NpeobpasytoT cregytowum obpasom

h: é:

A = g. (B.8)

O O

Q>
< <

N3 BekTopos CTokca h, v U § 0BpasytoT BekTOpHbIE NponsseaeHns G=h-G U & =GV ANs KaXAoro sHade-
HWA YaCTOThl.
,D,J'Iﬂ Ka)K,D,OVI napebl 3Ha4YeHWUI YacToTbl paccyHUTLIBAKOT KOHEYHBI€ PasHOCTU

qg-

AR :ﬁ(coo +Am)—ﬁ(mo)
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>

>

=G (0p +An)—G(wg)

2
I

V(0g +Aw)—V(og)
A€ =¢(0g +An)—C(wg)
A& =& (o +An)—E (o). (B.9)

PaccuuTbIBatoT 3HaveHne DGD At ANA KOHKPETHOMO 3Ha4eHUsa NMpUpaLLeHUst YacToTel Mo criegytoLleit hopmMyne

. » - - . 1/ « . X
At = 1 arcsin 1\/1(Ah2 +Aq2 +A02) + aresin l\/—(qu +AV? +Ac'2) , (B.10)
Ao 2\¥2 2V2

roe ARZ = AR AR

MaTemaTuyeckoe npeacTasneHne MeTogukn PSA n nogpobHile pacyeTrl ykasaHbl B MOK 61282-9,

B.3.3 CoctosiHne nonsipusauuu (SOP)

Ona aHanuaa SOP cTpoAT rpaduk Ha cdepe MNyaHkape, onuckiBatowuii nameHeHne SOP B 3aBUCMMOCTU OT 3Ha-
YeHWUA AMUHBI BOMHBI, MO M3MEePEeHHBIM HOPMUPOBaHHLIM BbIXOAHBIM BekTopam CTokca. [daHHbIN rpaduk aHanuanpytot
Mo YacTaM, YYUTbIBAsA WHTepBanbl AMUH BOMH (KOTopble MOMYT BKMoYaTe Bornee AByx LWaroB AMUHLI BOMHBI), TakuM 06-
pasom, 4YToBbl JOMNyCcKanock CyLecTBOBaHME YETKO ONpeAeneHHbIX rMaBHbIX COCTOSHWIA nondpusauun (PSPs). 3atem
onpefensatoT 0Ck NOKanbHOro rmaBHOro cocToAHna nonApusauumn (PSP) Ha cdhepe MyaHkape U cOOTBETCTBYHOWMIA yron
BpalleHus AB, oBycroBneHHbIR yYUTLIBaEMbIM U3MEHEHUEM ANWHBI BOMHBI 5L MOCPEACTBOM MNPOCTLIX FreOMETPUYECKUX
npuemoB.

BoamoxHoi MeToaukol Mor Bbl BbITb aHanus rpadguka Ha ccepe lMyaHkape NyTeM paccMOTPEHWUS U3MEPEHHBIX
TOYEK MO TPU TOYKM 3@ pa3s 1 HaxoX4eHWeM TOYKU NnepeceveHns oceil CerMeHToB, ornpefensiemblX AByMS NapaMm Touek.
HaunHas ¢ 3TOro MOMeHTa, MOSBMAETCA BO3MOXHOCTb paccyuTaTb 3HaveHue AO nocpefctsoM TPUrOHOMETPUYECKUX
YpaBHEHWiA.

3HadveHne DGD onpefensaoT 13 CrieAyIoLero BelpaxeHus

AO

A _| A0
2nc - )

A®

At =

x,x,‘, (B.11)

raoe A M by — COOTBETCTBEHHO Ha4allbHOE W KOHEYHOE 3Ha4YeHWe ANUHLI BOMHbI paccMaTpMBaeMoro U3MeHeHUs
ATNWHBI BOMHBI SA.
MaTtemaTtuyeckoe npeactaeneHne SOP u nogpobHble pacyeThl ykasaHbl B MOK 61282-9.

MpumeyaHnune — Ecnu BeixogHoi BekTop CToKCa coBnafaeT ¢ UCTUHHBIM rpacukoM PSP-yHkunKU Ana
yKa3aHHOW 4acToThl, TO pacyeTHoe 3HavyeHne DGD Ans 3Toi 4acToThl MOXET BbITb 3HAYUTESNIbHO MEeHbLUE AeNCTBUTENb-
HOro 3Ha4eHus.
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NMpunoxenne C
(o6sa3aTensHoOe)

UnTepdepomeTpruUECKUA METOA

B HACTOALLEM NPUNOXEHUN YKa3aHbl NoAPOGHbIe TpeGoBaHWA K NPOBEAEHUIO 3MEPEHUA PMD ¢ ucnonb3oeaHu-

em metoaa C (INTY).

C.1 VicnbitatenbHan yCTaHoBKa
Ha pucyHke C.1 nokasaHa bnok-cxema ANs TMNOBOrO CIyMasn nNpUMeHeHus1 Metoaa C.

Butok BonokHa

Monsipuaarop Anann3aatop WHTepgepomeTp

IHiupokononocHsblit
MCTOMHUK U3NYYeHus '

S(v)

Cnextp

N » e ¢
S o
1 A - _ ﬂwmepd)epo—
SV =5 {1 +[S(¥) x S3]} So(») () |rPammbl

S \

ABTO-

y
\ Koppenauus

dypbe

Moaynb
CyMMbI

OruBarowan E (1)

YacTora ontuyeckoro curHana  (v)

B3aumHas koppensauus

PucyHok C.1 — bnok-cxema ansa metoga C (Tvnosas peanusauus)

MapameTpbl, UCNONb3yeMble Ha pucyHke C.1 U HKe NOo TEKCTY:

¥ — 4acToTa onNTMYeckoro curHana (Av = c);

T — pa3HMLa KPYTOBOI 3aiePXKN MEXAY ABYMS nneyamu nirepcgepomerpa;

Ss (v) — onTMYecKuii CNEKTp, Ha BXOAE UCMbITYEMOrO BOJIOKHA NOAOGEH cneKkTpanbHOW NNOTHOCTWU CMEKTpa 3nek-

TPHUECKOrO NONst MCTOUHUKA E (V)

So (V) — ONTMUECKWIA CNEKTP, HA BbIXOAE UCNbITYEMOrO BOSIOKHA (BXOJ, aHanNM3aTopa);

S (v) — onTuuecKui CNEKTP Ha BbIXOAE aHanusaropa (Bxoj WHTepdepomeTpa)

§ — coctosHne nonsipusaymn (SOP) Ha BXO/e NCMbITYEMOrO BONOKHA (eANHWYHLIA BekTOp CTOKCa),
$(v) - cocrostme nonsipusamm (SOP) Ha BXO/i€ NCTILITYEMOrO BOJIOKHE;

§, — OceBas NWHMA nepeaqn aHanM3aTopa;
$(v)-8, - napamerp Ctokca, onpeaensiolpii npoekuyio §(v) Ha OCeByl0 NMHMIO Nepeaadn aHanusatopa. B

3TOM napameTpe coaepkuTcst uHgopmauuio o PMD;

P (t) — MOLLHOCTb ONTUYECKOrO CUrHaNa Ha BbIXoAe MHTEP(EPOMETPA, KaK (PYHKLIMA 33AEPXKKM T,
P (t) — nepemeHHas yactb P (1) («a.C.» 4acb);
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Po — noctosiHHas 4YacTb P (1) («d.c.» YacTb),

E (1) — ornbatowjas nHTepdeporpaMmel;

Ey (1) — orubarowas rpacuka yHKLMK B3aUMHOW KOpPEnALuY;

Eo (1) — ornbatowas rpacuka yHKLUM aBTOKOPPENAaLM.

MoLLHOCTb ONTUYecKoro curHana Ha Bbixofe uHTepdepomMeTpa P (1) paBHa cyMMe «a.c.» U «d.c.» YacTeil. Obe
YacTu paBHbl NpU T = 0, TaK 4TO «a.C.» 4acTb MOXHO paccyuTaTe. Ana naeanbHOro MHTepdepoMeTpa «a.c.» 4YacTb AB-
NAeTcA YeTHOW byHKLUMeld, NnpaBas NonoBMHa KOTOPOI paBHa KocuHyc-npeobpasoBaHuio dypbe ONTUHECKOro cnekTpa
S(v), nony4yaemoro Ha BbIXxoAe aHanuaaTopa. [Ona HewfeanbHbIX UHTEPPEpPOMETPOB MOMYT AONYCKATLCA HEKOTOpble
KOPPEKTUPOBKM B 3aBUCMMOCTH OT 0cobeHHOCTEN peannsaLyum cXeMbl UCNILITATENbHOW YCTaHOBKM.

Mpu ncnonb3oBaHUM TpaguuUMoHHoro aHanusa ans metoga C (TINTY) ormbatowan uHTepdeporpammbl npeg-
cTaBnseT coboii abcontoTHOe 3HayYeHWe «a.c.» vacTi. MNpu ucnonb3oBanun obuwero aHanusa ana mMetoaa C (GINTY)
NpoBOASAT AOMNOMHUTENbHbIE pacyeThl 418 onpeaeneHun ornbatolmx pyHKUUIA B3aUMHON KOppenauun u aBTokoppens-
LuK, KoTopble ykasaHbl B C.2.2.2 n C.3.2. B aTux pacdeTax MCNonb3yioT ABe UIMEPEHHbIe UHTEpdeporpaMMebl, nonyda-
eMble Ha BbIXoJe aHanusaTopa, ycTaHaBnMBaemoro B iBa OpTOroHarnbHbIX COCTOSHMA nonsapusayumn (SOPs).

Ha pucyHke C.2 nokasaHbl 6rok-cxembl ANSA TPeX KOHKPETHBIX UCTIbITaTeNbHBIX YCTAHOBOK.
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Monapusatop Ckpembnep
tonr) -~ DUT 1
uw No |
LInpOoKOMNONOCHbIN YyCTPONCTBO
NCTOYHUK
U3NyyYeHus feTexTop
NoNApM3aLnoOHHOro
pasHeceHus
WHTepdeporpammbl:  p x(T) p v(*)
MpumeuvyaHune - Ckpambnepbl SOP, ycTaHaBNMBaeMble Ha BXOAe/BbIXOAE WCMbITYEMOro yCTpoiicTBa Mo

BbIGOPY, MCNO/b3YIOT A1 NOBbLILLEHNA kavyecTBa u3mepeHuii (cM. MK 61282-9).

C.2c - ycTaHOBKa C Nonsipu3aunMoHHbIMK cKkpeMbaepamu

PucyHok C.2 - [pyrue 6nok-cxembl gns metoga C

C.11 NcTouHuMK cBeTa

cnonb3yoT LIMPOKOMOMOCHbIA UCTOYHMK CBeTa BBS, usnyyarowmini Ha giMHax BOJIH YCTAHOB/IEHHbIX A/1S1 MpoBe-
AeHns usmepeHus, Hanpumep, csetoamosd (LED), MCTOYHMK CMOHTAHHOrO YCUNEHHOro m3nyyveHus (ASE) uam cynepnio-
MWHECLEHTHBIA MCTOYHUK. CBET J0/MKEH ObiTb NONSPM30BaH, Kak ykaszaHo Ha pucyHke C.1. LleHTpanbHasa AnnHa BOSHbI
o fomkHa nexatb B obnactax 1310 HM v 1550 HM unm Kakoii-nnbo Apyroi paccmaTpuBaemoli 061acT A/IMH BOSH.
[na ycnewHoro ncnosib30BaHUsl M3MEPUTESIbHOW CUMCTEMbI HA OCHOBE TpaguUMOHHOro aHanmsa gns metoga C TINTY,
LUMPOKOMNO/IOCHLIN MCTOYHMK BBS fomkeH nmeTb MayccoBCkyto dhopMy crnekTpa 6e3 nynbcauuii, KoTopble MOrn 6bl BAIW-
ATb Ha (DYHKLMIO aBTOKOPPEensAuMn M3nyvyaemoro ceeta. [ns u3MepuTenibHOM CUCTEMbl Ha OCHOBE 06LLero aHaausa ans
metoga C GINTY He TpebyeTcsl Takux XapakTepUCTUK UCTOYHMKA: MOXET MCMO/b30BaTbCs CBETOBOM CUrHan € Nto6oiA
dhopmoli cnekTpa. LLnpnHa cnekTpasibHOM IMHUM UCTOYHUKA Mo ypoBHIO (-3 AB), AX, Ao/mkHa 6biTb U3BECTHA A5 pacye-
Ta BPEMEHMN KOrepeHTHOCTU tc, KOTOpoe onpeaenstoT no opmyne

tc- C.1
C e (C1)

C.1.2 CBeTogenntesnb

CseTofenmMTesNb UCMONL3YIOT ANIA pacluensieHns najarowwero nonspu3soBaHHOIO CBeTa Ha [jBa 3/1eMeHTa pacnpo-
CTPaHALWMXCA B OTBETB/EHUAX WHTepdepomeTpa. CBeTofennteslb MOXET MpeAcTaBnAaTb €060/  BOJIOKOHHO-
ONMTUYECKU COeAUHUTENb UM KYGUYEeCKWn CBeTOAeUTENb.

C.1.3 AHasnimsartop

PyHKUMA aHanmM3aTopa, nokasaHHoOro Ha pucyHke C.1, MoxeT OblTb peannsoBaHa MHTepdepomMeTpoM. s mMeTo-

avkn TINTY aHanusaTop AO/MKEH MMETb CNOCOBHOCTL BpaliaTbCa ANA YCTAHOBKM €ro BO BTOPOE MOJIOXEHWe, OpTOro-
HaUIbHOE MepBOHaYa/IbLHOMY MOJIOXKEHWIO.

C.1.4 NiHTepdepomeTp

NHTepchepoMeTp MOXET 6bITb BO3AYLUHOTO TNA WM BOMIOKOHHOTO Tuna. OH MOXET 6biTb TMNa MwuxenbcoHa um
Tuna Maxa-3eHgepa, M MOXeT ObiTb pasmelleH B6/IM3U UCTOYHMKA U3yYeHUs Wan B6/IM3M KOHUA AeTeKTopa, K KOTopo-
My NOZCOEMHEHO UCMbITyeMOe BOJIOKHO. Bo Bcex cnyyasx uHTephepomMeTp pacnonaraloT Takum 06pa3oM, 4YTo6bl OpTo-
roOHasIbHble cocTosHMS nonspusauum (SOPS) mMornm uHTepdepnpoBaTb. CyliecTByeT MHOTO CMOCO60B AOCTUYL 3TOTO.

MepBblii CNOCO6 YCTAaHOBUTL aHaM3aTop Ha BXoAe WHTepdepomeTpa, Kak nokasaHo Ha pucyHke C.1. OpHako,
€C/M Ha BXofe MHTepdepoMeTpa He YCTaHOB/IEH Nossipu3atop v oba nneva MHTepdepoMeTpa He OKasblBatoT BMSHUSA
Ha SOPs, TO B 3TOM C/ly4dae He HabnwgalT MHTepdeporpammy yHKLMM B3aMMHON Koppensaumm oTobpaxarolyto PMD.
Ecnu Ha Bxofe MHTepchepoMeTpa He ycTaHOB/IEH NONsipu3aTop, creayeTt NPeAnpuHATbL YTo-Mbo apyroe.
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Mpwn BTOPOM cnocobe BorHoOBas NiacTuHa 0AHOro nrneva WHTepdepoMeTpa MOXeET UCTIONB30BAaTLCA B Cryyae nc-
none3oBaHUs UHTepdepoMeTpa BO3AYLIHOMO Tuna. BoobLe roBops, 4BOMHOE NPOXOXAEHUE curHana B NpsMom u ob-
paTHOM HanpasneHun B ABYX Nnevax noboro AByXKkaHarneHoOro UHTepdepomMeTpa MOXET BbITb NpefcTaBneHo MaTpuLla-
MU DkoHea T1 1 To. OTO 9KBUBANEHTHO BOMHOBON NnacTuHe ¢ MaTpuuen [hkoHca T = Ty T>" TONIbKO B OfHOM Mfieye WH-
TepdepomeTpa. B crnyvae BonokoHHoro nHtepdepomeTpa netnsa JledeBpa MoxeT ObiTb BBefeHa B OAHO MIeyo U
HacTpoeHa TakuM obpasoM, utobbl T = T1T>" Aano xenaemblit apdekT (3aaaHHoe OTHOLLEHME YHKLMM B3aUMHOI KOp-
pensauum K pyHKLMKN aBTOKOppensaLmu).

B ogHOM oco6oM cryqae 4eTBepTh BOMHOBYHO MNACTUHY NMOMELLAoT B OHO MieYo nHTepdepomeTpa Muxensco-
Ha (UnM NonyBOMHOBYIO MNACTUHY B OAHO Mredo uHTepdepomeTpa Maxa-3eHaepa); npu Takoi kKoHdUrypauumn Habmo-
JaloT Toneko MHTepdeporpaMMy yHKLMW B3aUMHOW KoppensaLuu.

C.1.5 MNonApusaunoHHbIN cKpeMGnep

Ha pucyHke C.2c nonapu3alnoHHblii ckpembnep nossonsAeT BelbpaTh ntoboe coctosiHWe nonspusauum (SOPs) Ha
BXOAEe W BbIXxoAe ucnbiTyemoro BonokHa (FUT). MonapuaaunoHHbIA CBETOAENUTENb NO3BONSET NPOBOAUTL O4HOBpe-
MEHHO JeTeKTUpoBaHWe Toro, Y4To 6bino Gkl MPOAETEKTMPOBAHO MPW ABYX OPTOrOHalbHLIX MOSIOXEHUSX aHanusaTopa.
QOyHKUMOHAMNBHOCTU NOMApPU3aLMOHHOro ckpembnepa BhiBupatoljero pasHele SOPs Ha BXOAe W pasHble MONoXeHWUA
aHanusaTopa Ha BbIXOAEe MOXHO [OCTWUYb ApPYrMMU criocobamm.

C.1.6 MonApusauuoHHbI cBeTOAENUTENb

MonapusaunoHHbIR ceeTofenuTens (PBS) MOXHO ncnonb3oBaTh, Kak nokasaHo Ha pucyHke C.2¢, Ansa nonyyveHus
UHTepdeporpamm opToroHanbHelx SOPs Ha BeiIxoAe (B MPOTUBOMONOXHOCTL cdepe NyaHkape) AnA TOW xe KoMOuHa-
Luuu 1/0O-SOP. 3T gBe MHTepeporpaMmMbl MO3BOMAKOT PacCHUTHIBATL B3aUMHYHO KOPPENALUIO U aBTOKOPPENALMIO Kak
oTAenbHble yHKUMU. COBMECTHO C CUCTEMOi AETEeKTMPOBaHUS MONspU3aLyoHHbIA cBeTogenuTenb (PBS) obpasyet
CUCTEMY AeTEeKTMPOBaHUA nonspusaunoHHoro pasHeceHus. CpefcTsa, oTnuMdHble oT PBS, MoryT ucnone3oBaTbes AnA
nony4YeHus nHTepdeporpamm opToroHanbHbIX COCTOSHUA nonspusauun (SOPS) Ha BeIXOAE UCMLITYEMOro BOMOKHA.

C.2 NpoBeaeHue ucnbiTaHUsA

C.2.1 KanubpoBka

O6opynoBaHue KanubpyroT NyTeM CPaBHEHNUA MEXaHWKM NINHUN 3afepXKW C ABYNY4YeNnpenoMnAoWmM BOSIOKHOM C
M3BECTHbIM 3HaveHueM 3agepxkun PMD. C gpyroii CTOPOHbI, MOXHO MPOBECTH U3MepeHUs Ha cGopke M3 ABynydenpe-
TNIOMINSIOLLMX BOMIOKOH C M3BECTHEIMW NapameTpamu. BHellHne ycnoBusi u Bosbyxaatowee BOMOKHO He AOSMKHBI U3Me-
HATLCA BO BPEMS U3MEPEHUS.

C.2.2 Obwas onepauus

OfWH KOHeL, UCMEITYeMOro BOSIOKHa COEMHAIOT C NOMNSpU30BaHHLIM BLIXO40M NONAPU3OBAHHOMO UCTOYHUKA M3nY-
YeHus. [pyroit KOHeL COeMHST C BXOAOM UHTepdepoMeTpa. 3TO MOXHO caenaTb npu MOMOLUM CTaHAApTHbLIX BOMO-
KOHHbIX COefiMHUTENEN, CPOCTKOB UMN NPU MNOMOLLUM CUCTEMEI BblpaBHWUBaHUA BoMokHa. Ecnu ucnoneaylot nocnegHee, To
Ha CTbIKM HaHOCHAT HEKOTOPOE KONMUYECTBO UMMEPCUOHHOIO Macna Bo usbexaHue oTpaxeHuid.

BbIXOZHYO ONTUYECKYIO MOLLHOCTb UCTOYHUKA CBETa PErynupyloT A0 JOCTWXKEHUS STArIOHHOTO 3HAYEHUA ANSA UC-
nonb3yemMol cMCTeMbI IETEKTUPOBaHUSA. [N nony4eHna AoCTaTOMHO KOHTPACTHOW UHTepdeporpaMmbl 3Ha4€HUA ONTU-
YeCcKoi MOLLHOCTM B 06GoMX nrieyax MHTepgepoMeTpa A0MKHbI ObiTb NOYTU UAEHTUYHBIMM.

C.2.2.1 lMopsagok pevcteui ana TINTY

MepBryHbI cOOp AaHHLIX NPOUCXOAMT MpU NEpeMeLeHnn 3epkana nneva uHTeppepoMeTpa U perucTpaumn sHa-
UEHUA MHTEHCUBHOCTY cBeTa. MHTepdepeHUMOHHYI0 KapTUHY P(t) paccuuTLIBaAOT NyTeM BbMUTaHNA «d.C.» 4acTh U3
WHTepdeporpaMmmbi: P(r) = P(z)- PR . Ormbarowme nHTepdeporpamMmel, KOTopble 0GbIMHO OTOGPaXKaloTCsi, ABNAKTCS
abcontoTHLIM 3HaYeHneM UHTEpPMEPEHLMOHHOW KapTuUHbl. TUnoBble NpuMepbl ornbatoLmx UHTepdeporpaMmel ANs cny-
YaeB He3HaAUYUTENbLHOW U CryYaitHo NoNsapu3aLUoOHHON CBA3U MOJ NoKasaHbl Ha pucyHke C.3.

B cnyyae HepocTaToOYHOW MONAPM3aLMOHHOW CBA3U MOA, UMW B cy4Yae HU3koro 3HauveHuss PMD, pekomeHpyeTca
NOBTOPUTL U3MePeHWe AN pa3HbIX COCTOAHMIA nonsapusauyun (SOPs) unu moaynupoeate SOP BO BpeMs M3MepeHus ¢
Lenbto nony4YyeHus pesynesraTa, SBnstoLweroca cpegHum ansa scex SOPs.
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; PMD program - [PMD Graph : cipmdicable102.pmd|
o] Files Parameters Measurement Graph

Lambda: 4.300 [pm)
PMD Debay : 1.05 {ps)
PMD Coeff : 1.128 {ps f Km~152)

C.3a — NpuMep cryyaiHoi CBA3M MOJ C MCTOrb30BaHNEM U3MEPUTENLHOM CUCTEMEI
Ha ocHoBse TpaauLMoHHOro aHanusa rno Metoay C (TINTY) ¢ oagHMM COCTOsIHWEM NonApMsaLym
Ha BXoje U Bbixoje uamepsiemoro BoriokHa (I/0O SOP)
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PMD program - {PMD Graph : c\pmdthibi2.pmd]
arameters Measurement Graph Options 2

C.3b — npmep He3HauMTErEHOM CBA3M MOJ, C UCTOMb30BaHNMEM U3MEPUTENBHON CUCTEMBI
Ha OCHOBe TpajuumoHHoro aHanuza no metoay C (TINTY) ¢ oaHuM cocTosiHMeM NonsipusaLmn
Ha BXOA® U BEIXOAe MaMepsiemoro BorokHa (I/O SOP)

PucyHok C.3 — Orubatowme nHtepdeporpamm
NS CNyJaes HE3HAUUTENbBHOW U CIy4aHOW NONSIPU3aLMOHHON CBA3N MOA

C.2.2.2 MNopsinok aeitctauii ana GINTY

KomMbuHaumio KOHKPETHO BXOAHON HACTPOIKM MonsipUsaTopa M napbl OPTOrOHaNbHLIX MOMOXEHWIA aHanusaTopa
Ha3blBalOT COCTOSIHUEM MoNsipu3aLMu Ha BXo/e M Bbixoje uamepsiemoro BonokHa (/0 SOP). MpoBoasT ckaHupoBaHue
(ckaHMpoBaHWA) AN NonyyYeHns ABYX MHTepceporpamMm oT JByX OPTOroHanbHbLIX NOMOXKEHWIA aHannaaTopa U BblYATaIOT

«d.c.» 4acTb U3 Kaxaoi MHTepdeporpammel Ans nonyueHus P (t) n B, (t), nHtepdeporpamm, reHepnpyembix Ans
OpTOFOHa]'IbeIX NONOXXeHUn aHanuaartopa.

Ombaloume uHTepceporpamm yHKLMIA B3aMMHOI Koppensimm u asTokoppensimm £, (1) n Eq (1) paccuutbi-
BalOT M0 CreAylowmM dopmynam

E.(7) =|I5X (v)-P, (’l:)l Eo(7) =|/5X ()-P, (1;)|. (C.2)

3™ cyHILMK KBAAPUPYIOT ¢ LIENbIO MPOBEAEHNSA MOCHEAYIOWMX PAacueToB U oTobpakeHus pesynbtaTtoB. Hekoto-
pble NpUMepbl KBaAPaTUYHLIX PE3YNbTaTOB (PYHKUMKM B3aUMHON KOPPEnsuMU NpueedeHbl Hbke. 3aMeTUM, uTo MUK

yHKUMM aBTOKOppENALUMKM BUAWMBINA Npu ucnonb3oBaHun Metoamin TINTY Ha HwkenpueeAeHHbIX rpadukax oTcyT-
cTByeT.
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MpumevyaHune - L//c=100wun PMD / aA~ 100 (og = cpefHekBagpaTuyHOe 3HaYeHWe WUPUHbLI ornba-
towel pyHkuumn astokoppensiuuun); PMD = 4,94 no, oA= 50 dc; KBasurayccoBa crnaxeHHas ornbatwuwas; crnaxu-
BaHWe NPUMEHEHO TONbKO A5 BU3yaNbHOW OLEHKU: aHann3 He NPOBOAAT Ha annpoKCUMuUpywmnx rpadumkax nob6o-
ro poga.

C.4a - npumMep cnyvaiHoi cBA3M MOA C UCNOSIb30BAHMEM U3MEPUTENbHOW CUCTEMBI
Ha ocHoBe obuwiero aHanusa no metody C (GINTY) co ckpembnupoBaHuem 1/O-SOP
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“14 1,2 41 08 ‘06 ‘04 ‘02 O 02 04 06 08
Delay ps

MpumevaHnne - Lllc« 1, mDGD - 0,732 nc, ag - 50 cbc, DGD / Og~ 14,7.

C.4b - npumep He3HAUYUTENbHON CBSA3WM MOJ C UCMONb30BAHNEM U3MEPUTENbHOW CUCTEMbI
Ha ocHoBe o6wero aHanusa no metoay C (GINTY) co ckpembnupoBaHuem I/0O-SOP

1

12 14

Em

35



OCT P M3K 60793-1-48—2014

MpumeuvyaHune — OpfHa yacTb rpacmka co cny4aiHol cessblo mog cL//c=10 + ogHa yacTb rpadmka c He-
3HaunTeNbHON CBSA3blo Moa ¢ DGD = PMDRandonY 4; PMD = 9,97 nc; 8a,= 50 dpc npy noyTu nNaockoi ornbatoLlei.

C.4c - nmpvMep CMeLLaHHO CBA3M MOZ, C MCMO/b30BaHNEM M3MEepPUTESbHON CUCTEMbI
Ha ocHoBe 06LLero aHamsa no Metogdy C (GINTY) co ckpembnmposaHuem 1/0-SOP

PucyHok C.4 - Orubatouwme nHtepgeporpamm ansa cnyyaes
He3HauYMTEeNbHOI M criydaliHOW Nonsipu3laymoHHOn cBsA3n mog (metogmka GINTY)

Hwxe npviBedeHbl cnocobbl MONAPM3ALMOHHOrO ckpembauposaHus. Mpu namepeHnn mHorux /O SOP, um npu-
cBamBatoT MHAEKC / AN AaNbHeALWNX pacyeTos.

C.2.2.2.1 Psg Mionnepa 13 9 cOCTOAHWIA

Cymma feBATU KBafpaTUYHbIX Ornbatolmx, OTCNEXMBAEMbIX C NMOMOLLbIO AEBATU KOHKPeTHbIX 1/O SOP, pasHa
paBHOMEPHO CKpeMOGIMPOBaHHON cpeaHekBaApaTnyHoli ornbarollei. 3tummn gesaTbio /O SOP SBASIOTCA: TPM OCK aHa-
nmsartopa, obpasylolme NpAMOYrosibHbIA TPEXTPaHHWK AN KaKAOro M3 Tpex BXofHbix SOPSs, Takke obpasylmx nps-
MOYTOJ/IbHbIi TPEXTPaHHWK.

C.2.2.2.2 CnyvaliHoe ckpembanpoBaHue

CkpembnmpoBaH/ue 0T CKaHMPOBaHWA K CKAHMPOBAaHWIO: aBToOMaTuyeckas/pyyHas HacTpolika ckpembnepos nepep
KaoKbIM CKaHWpOBaHUEM.

HenpepbiBHOE ckpembnvpoBaHue: B Cnydyae, Korga CyMMUpyloTCs KBadpaTuuHble ormbatolime, ckpembamposaHve
NMpoBOAAT BO BPEMsi CKaHMpPOBaHWSA. ABTOMAaTU3MpPOBaHHble cKpembiepbl HacTpamBaloT C Leflbio MOKPbITUA cdepbl
HenpepbIBHO Kak OyHKLMN OT BPEMEHW.

BbicTpoe, ckpembnvpoBaHue A7 OAHOTO CKaHUPOBAHWUA: €eC/n CKpembsiepbl AOCTATOYHO ObICTPble, XOPOLLO
CKpemb6/iMpoBaHHble KBafpaTuyHble ormbalolye MOxHO HabnwjaTb B OAHOM CKaHMpoBaHuu. OpfHako, HeobXxoAumo
NPUHATL Mepbl 418 NPefoTBpalleHNs BO3HUKHOBEHWA MEePeKPecTHbIX NOMEX MeXay «a.C.» YacTblo U npejwecTsyoLei
«d.c.» 4acTblo MHTEpheporpaMmmel.

C.3 PacuerTsl

Mo pesynbTataM 060MX 3TUX pacyeToB B OTYETe ykasbiBaldT PMDrms. 18 ngeanbHoOro ciyyas ciyyaiiHol CBasmn
Mof, Korga uHTepdieporpamma vMeeT uaeasnbHylo [ayccoBy hopMmy, 3TO 3Ha4YeHMe MOXeT O6biTb npeobpasoBaHO B
PMDavg, ncnonb3ysi ypaBHeHue (3).

C.3.1 Pacuetbl gna TINTY

B cnyyae He3HauuTenbHOW CBA3W MoZ 3azepxky PMD onpefensioT OAMHAKOBbIM CNOCO60M A1 NU3MEPUTENbHBIX
cucTem kKak Ha ocHoBe TINTY, Tak 1 Ha ocHoBe GINTY u3 pasgeneHunss BTOPOCTENEHHbIX CBA3aHHbIX MeXay CO60W NuKoB
KaxKablli MeloLWwmii 3afepXxKy OT LeHTpa Ha 3HadeHne DGD gns McnbITyeMoro BOJSIOKHA Kak ykasaHo Ha pucyHke C.3b un
pucyHke C.4b. B atom cniydyae DGD skBuBaneHTHa 3agepxke PMD
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<Ar>= 284 C3)
Co

rae AL — 310 nepemMelyalowuincs nyTb JIMHUN ONTUYECKOR 3afiepXKU Mexay ABYMA BTOPOCTENEHHLIMU CBS3aHHLIMM
mexay coboit nukaMmn n co — 3TO CKOPOCTb cBeTa B cBob6oAHOM npocTpaHcTBe. KoadbhdunumeHt PMD onpefenser-
cA OTHOWeEHWEM < At >/L, rae L — 3TO AnNUHa BOMOKHA, KM.

Cnepylowme pacdeTbl UCNOMb3YIOT ANS peXuMa CrydadHol CBAU MOA, BO3HUKalOWeEAd B ANUHHLIX BOMOK-
Hax/kabensax unu BONIOKOHHO-ONTUYECKUX NIMHUAX. [INA 3TOro pexuma xapaktepHo pactarusaHue ornbarolei MHTepde-
porpammel, 6€3 y4yeTa LEeHTPanbHOro nuka.

3HaueHne PMDgrus paccyuTbiBaloOT, UCNOMb3YyS BTOPOIA MOMEHT (CpeaHekBagpaTUYHOE 3HaYeHue LUMPUHBLI) PYHK-
LM B3aUMHOW KOoppenauuu AeTekTUupyemoro curdana (orubatolleint uHTepdeporpammel)

PMDRMS= Jg C¢ (C4)

rge o, — 3To cpeAHeKkBagpaTUYHOe 3HaYeHUe LWMPUHEI ornbatoLeit YHKUMN B3aUMHOW KOPPEnsLMM.

MoapoBHLIA anropuTM ANA pacyeTa o, UCNONb3ys U3MepeHHyto ornbatoLLyio WHTepdeporpamMmmel, onucaH B pas-
aene D.1.

Ons gonyweHuid, npuBedeHHbIX HUXe, ypaBHeHue (C.4) cBasaHo ¢ ypaBHeHueM (C.3) cneaylolimmMm COOTHOLLEHMN-
em

(x?)= %<c§>. (C.5)

YpaBHeHwe (C.5) nonyyaroT TEOPETUUECKUM MyTeM NPU YCIOBUU BLINOAHEHUS CIEAYIOLUX AOMYLLEHWIA:
- naeanbHas cryvaiiHas CBS3b MOA;

MpuMevyaHus

1 WgeansHasn criyyaiiHasi cCBA3b MOZ 03HadvaeT, YTo L/h — CC U MMeeT MeCTO paBHOMepHoe pacnpegeneHue ocu
ABYNY4YeBOro NpernomneHns. L — aTo ANMHa UCMBITYEMOro BOMOKHA W h — 3TO ANWHA BOMOKHA, Ha KOTopoii HabntopaeT-
cA nonsipusaLnoHHasi cBA3b Mod. Ans ycTpoicTea, cocTosiwero u3 N coefAWHEHHbIX NocneaoBaTesnlsHO CErMEHTOB ¢
ABYNy4YeBbIM NPerioMeHneM AMHOMN h, 3To cOOTBETCTBYET N — DG NpM paBHOMEPHOM pacnpeAeneHun ocen.

2 BO3MOXHO NpoBefeHne aHanusa Ha Haruune Unn oTcyTCTBUE He3HAUYMTENBbHON CBA3W MOA.

- naeanbHblit [aycCOBCKUI UCTOHHUK U3NyYeHUs], Y KOTOporo B hopMe CUrHana oTCyTCTBYIOT NynbcaLuy;

- PMD>>cq, rae 6o — 3TO cpefHeKBagpaThiHOe 3HauYeH e LUMPUHLI orubatoeit hyHKLMM aBTOKOppenaLuu;

- aprogudeckie ycrnosus.

MpumeyvyaHune3 — [pu UCNONL3OBAHUN FrAYCCOBCKOTO UCTOYHUKA Pe3ynbTaT MOXET NPeAcTaBNATbL coboit
B3BeLUEHHOe cpefHee 3HadeHnih DGD. 370 B3BelMBaHUe (MCNONb30BaHNE BECOBLIX KOAMPULUEHTOB) He ONpeaeneHo
B TpaguumoHHoM aHanuse ana metopa C (TINTY), Ho onpefieneHo B oblem aHanuse ana metoga C (GINTY). Mo aToit
NpUYMHE OXMAAETCS, YTO NPUMEHEHUe faHHOro MeTofa NPUBEAET K MOMyYeHUIo pesynbTaTa ANS yKasaHHOro gnanaso-
Ha ANWH BOSMH U BPEMEHW, OTAINYHOIO OT OZHOMO M3 METOAOB, NMPU KOTOPLIX UCMONBL3YIOT NPSAMOYroNbHOE B3BELUMBAHWE
(HanpuMmep, aTanoHHbln MeToa ucnbitanuii (RTM)). donyuieHne sprogudecknx yCnosuin UMeeT cneactsnem AoctoBep-
HOCTb B3aMMOCBAI3M 3Ha4YeHWA. Ha npakTuke AnManasoHbl ANWH BOSH, BbIGpaHHbIE MyTeM pasHOro NPUMEHEHUA ApYyrux
MeTOA0B, Takke ByayT pasnuyHbIMU, YTO NOAPa3yMeBaeT NnofydeHue pasHblX pe3ynbTaToB AN 3TUX AUaNa3oHOB.

C.3.2 Pacyetbl ana GINTY

Mpu ucnonb3osanun GINTY npuHumatoT cnegytowue aonylieHus, Tpebyemele ana ypasHeHus (C.5), kotopble He
NpUMeHAIT Npu ucnons3osadun TINTY [4]:

- He TpebyeTcA AoNyLWEeHUA naeansHOCTU CyYanHol CBSA3N MOA;

- He TpebyeTca aonyweHna MayccoBckoit (hOPMEI CUTHarna y UCTOYHMKA U3NYYeHUS,

- He TpebyeTca AonyweHna Toro, Yto 3HaveHne PMD aBnsaetca 6onbWWUM B CPaBHEHUN CO 3HAYEHUEM LLMPUHDLI
hYHKLUMM aBTOKOppPENALUN.

DOpPMUPYIOT CPefiHeKBaAPaTUUHBIE OrMGaloLLMe hYHKLIMIA B3aUMHOWM KOPPENauMi U aBTokoppensuun E2 (t) w

E3(7) B BMAe

E2() =SB (v) B3 ()= %iEG (), (©6)
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rae N — ato 4ucno I/O SOPs.

PaccuuTbIBaloT cpefHEKBagpaTUHHOE 3HaYEeHUe WNMPUHBI ABYX BbIGOPOYHLIX CpeaHeKBagpaTUYHbIX ornbatoLux co
U G x COOTBETCTBEHHO. BbIGOPOUHbI anropuTM Ans pacdveTa ykasaH B pasfene D.2. Matematuyeckoe onpejeneHve
3TUX 3HAYEHWI WUPUHLI ornbatowmx UMeeT BUA,

2 2 (€2 (v)) de ' o2 (€8 (7)) de |

Gx I <E)2( (1‘)>d‘r 0 i (Eg (1:)) 4o (C.7)

OnepaTop OXWAAEMOro 3Ha4eHusi B BhllUeyKa3aHHbIX YpaBHEeHUAX yKa3aH B COOTBETCTBUM C paBHOMEPHON U cny-
YaitHoii BbiGopkoii 1/O SOPs.
3HayeHne PMDrus ykasblBaloT B OT4eTE B BUAE

3 1/2
PMDgys = {5(03 - cg)} . (C.8)

B cootBeTcTBUM C [4] ypaBHeHUe (C.8) cOOTHOCUTCA C ypaBHeHMeM (3) cnegytolmm obpasom

T2 A% 2 \%
[Ac”(v)Sh (v)d 22(02_03)_ (C.9)

[S3(v)dv 2\UX

OnpeaeneHne aneMeHTOB cpefHEeKBaApaTUMHOrO 3HaYEHUs LWNPUHBLI AN UAearnbHoro cnyyYas B COOTBETCTBUM C
ypaBHeHusmu (C.7) u (C.9) paBHo3Ha4HO AnsA nioboit kpusoi DGD, cooTBeTCTBYIOLEH BPEMEHN U3MEePEeHUa U Ntobbix
cneKTparnbHbIX XapakTepuUCTMK UCTOYMHUKA. B neBoit Yactu ypaBHeHus (C.9) ykasaH pacyeT cnekTpanbHO B3BELUEHHOrO
(nyTem Bo3BefeHWsI B KBaapaT) cpefHekBagpaTuiHoro sHayenns PMD.

Mcnonb3ysa AonyLyeHne Hanu4ns aprogudeckux YCroBuid, nony4atoT cneayoLlyto hopmyny

(2) - <wz ()8 (v)dv> ©.10)

[S2 (v)dv
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Npunoxexnue D
(cnpaBouHoe)

OnpeaeneHne cpegHeKBaapaTUYHOrO 3Ha4€HUS WUPUHBbI CMeKTpa
no ornGarowmm uHTepdeporpammbl

B HacTosiLLeM NpUMOXeHWW YKasaHbl 4Ba METOAa ANs pacyeTa CpeAHeKBapaTUHHOrO 3Ha4eHUs LUMPUHBI cCnekTpa
no ornbatolium UHTepdeporpaMmel. [aHHble MeToAbl MCMONb3YHOT rMaBHEIM 06pasoM npu MHTepdepoMeTPUHecKoM
meToae usmepenvs PMD. B pasgene D.1 paccmaTtpusaeTcs ornbatoljasi ¢ CUNbHBIM LIEHTPanbHbIM NMAKOM XapaKkTepHbIM
4na aBTokoppensuun n aHanus TINTY. B pasgene D.2 paccmaTpusatotca ornbatollue, He UMetoLlne AaHHOro nuka u
aHanus GINTY.

D.1 PacueTt cpeaHekBagpaTUu4Horo sHayeHusa ansa TINTY

Ha pucyHke D.1 nokasaHa orubatollasi WHTepdeporpaMmbl ¢ LieHTparibHEIM MUKOM, XapakTepHblM ANs aBToKop-
pensuuu.

1,2

1.0

]
|
3
0,8
>
Q
o
=
z 0,6
®
2
z 04
Q
(]
=
(3¢
Y

0,2

[ , | | | 166502 FI1

3epkansHoe nonoxexwve f;, nc

PucyHok D.1 - lNMapameTpbl 4N aHanusa uHtepdeporpaMmmbl

MycTe /; 06o3Ha4aeT N3MepeHHyo MHTEHCUBHOCTL orubatoleit MHTepeporpamMmel B TOHKax BO3pacTaHus , rae

j=1...N, [61= nc. )
LLar 1 — Pac4eT MHTeHCUBHOCTW ANSA HYNEBOro NOMNOXEHUs /o n aMnnuTyAbl Wwyma Na.
Onpepenexune: Ns = okpyrnenue (5N/100).
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o=t (D.1)

xp=t ©.2)

N, =X 1§ . (D.3)

LLlar 2 — Pac4yeT MHTEHCUMBHOCTU A58 MONOXeHUs casura

l;=1j—ly, ecrm I; —Iy)aN, . (D.4)

=0, ecnm I; -l <4N,. (D.5)

LLlar 3 — Pac4eT ueHTpa uitepdeporpammel C

N
Z;tj’j
— /=
C= % . (D.6)
/.
: J

J=1

LLlar 4 — VckntoveHune LieHTpanbHOro Nuka aBTokoppensauum

anep,eneHme: Ji= HaI/I6OJ.'1bLIJVII7I VHAEKC j, yRoBrieTBopsitoLmii yeriosuto C—t; ). (I-7)
Jr'= HanMeHbLMIA NHAEKC /, yRoBNeTBOpstoLmMiA yenosuto ¢; - Chre, (1-8)
rne 1, — 3TO BpeMs KOrepeHTHOCTU UCTOYHMKA.

MpuMedaHune — [OAna nHTepdeporpamm PyHKLUU B3aUMHOR KOppenaLMn UCTONb3YIOT criegyrollee Bipa-
XKeHue

=i+ 1 (D.7)

LLlar 5 — Pac4eT BTOpPOro MOMeHTa UHTepdeporpaMmmel S

(D.8)

LLlar 8 — Yce4yeHue nHTepdeporpaMmel
MpuceaunBatoT jmin 3HAYEHUE HaWBOMbLLIEro UHAEKCa j, YAOBNETBOPSIOLWEro YCNOBUIO

C-t))2S. (D.9)
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MpUCBaNBAIOT jmin 3HAYEHUE HAUMEHBLLETO UHAEKCA j, YAOBAETBOPSIOWErO YCNOBUIO

tj-C)2s. (D.10)

LLiar 7 — Pac4eT BTOpOro MOMeHTa yce4eHHON NHTepgeporpamMmsl e

J 2 Jmax 5
2 G-o)yy [ (G-o)y
o =1 /:»’min + j:jf (D 11)
&7 9 i imax ’ '
> \ 2
=Imin i=ir

(t-c)y’
Rl
LLlar 8 — PacueT 3HauyeHus ¢ [ayccoBckoro nokasatena e 2% | ynoBreTBOPAIOLLEro YCroBuio

Lt 262 timax _(e=C)
[ t-cpe dt [ (t-cye 2o dt
1| |tjmin iy
o= ! . + [ - : (D.12)
1 tjl _@ tjmax 7(t—C)
[ e 2 dt [ e 2 dt
timin i
LLlar 9 — PacueT 3HaueHns PMDgrus< A >
3
PMDgys= < A >"? = \/;0 . (D.13)

D.2 PacueT cpeaHekBagpaTuuyHoro sHavyeHus ansa GINTY

CrieAytoLuii anropuTM No3BONAET paccyuTaTh YCTOMUYMBOE CpefjHeKBapaTUMHOE 3HauYeHWe LUMPUHBI CrekTpa no

ornbaroLLM COCTaBHbIX KBaZpaTUHHbIX (YHKLMA B3aUMHON KOPPEensaLnuA U aBTOKOPPEnsALMU C UCMONb3oBaHNEM Me-
Tofa C (GINTY).

[JaHHbIli anropuT™ SBNSETCs UTepaunoHHbIM. [Ns yKkasaHHo UTepalui NomnHbI MaccuB AaHHLIX pasfensiioT Ha

ABa Habopa AaHHbIX: LeHTpanbHas 4acTb M, cofjepxallas curHan u «xBocTbl» T, cofepxaliyue Lym. Mocne Kaxaon
UTepauuun faHHble 3TUX HabopoB NPUHUMAICT pasHble 3HaYeHUss. OfHO3HaYHbIA pe3ynbTaT NoslyyatoT, Koraa paccynTbl-
BaeMble cpefHeKBafpaTUYHbIe 3Ha4YeHUs WMPUHBI CMEKTpa NepecTarT U3MEHSTECS WK Korga cTabunusupytotes 3Ha-
YeHus HabopoB AaHHbIX. [nsA OfHON UTepauum YMCro pac4eTHBIX TOYeK B KaxgoM Habope AaHHbIX o6o3HauarT kak nm

n Nt

MyeTb fj 0603Ha4aeT U3MepeHHylo MHTEHCUBHOCTL oribatoLleli B TouKax Bo3pacTaHus fj (nc), (nc), j=1...N.
Mpu nepBoHavansHOM pacyeTe Habopa T onpedensT nepebie 1 nocneaHne 5 % AaHHbIX BCero Maccusa.
LLlar 1: Pac4eT WHTEHCMBHOCTU AN HYNEBOrO NONOXEHUS [

lo =Zjer!j /Ny . (D.14)
LLar 2: PacyeT UHTEHCUBHOCTY AN NOMOXEHUS caBUra J;

I; =1; -l Ans Bcex N, (D.15)
LLar 3: PacyeT LeHTpa uHTepdeporpammel C
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42

Py

C =M ) (D.16)
Py
jeM

LLlar 4: PacyeT cpefHeKBapaTUYHOrO 3HAYEHUS LUMPKHBI CMEeKTpa Mo KBagpaTUYHOM orubatoLleit

.E(G‘th
Y L A — (D7)
ol
jeM

LLlar 5: MNMepeonpegenuTb Habopbl AaHHbIX

OnpepenuTe Macevs M kak HaBop ToYek Ans KOTOpbIX BbinonHsieTcs ycrnose C-40 <t; <C+40.
OnpegenuTbe MaccuB T kak Habop BCex oCTanbHbIX TOYEK.

LLlar 8: MoBTopuThb Wwarn 1 — 5 4o NoNHOro coBnageHnsa pe3ynsraTos.
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Mpunoxenue E
(cnpaBoyHoe)

CnoBapb 0603HaueHUn

Arg — OyHKUMA aprymeHTa

ASE - YcuneHHas cnoHTaHHas SMUCCUS

BBS - LLMpOoKOMNONOCHbIA NCTOYHUK U3YyYeHUA

c¢/co— CKopocTb cBeTa B Bakyyme/B cBO60AHOM NpocTpaHcTBe

DGD - AudbdpepeHumnansHas rpyrnnosas 3agepxka

DGDyax — MakcumaneHoe 3HadeHue DGD

DOP - CTteneHb nonsapusauum

E - Yucno skctpemymoB B R (A) (MeTog A)

EC - lNoacyeT aKcTpeMyMoB

f (A1) - PacnpepeneHue BeposaTHocTM Makesenna

FA — HenoaBuxHelil aHanuaaTop (MeTog C)

FT - MpeobpasoBaHue Pypre

GINTY - O6wuit aHanus ans metoga C

INTY - MnTepdepomeTpuyeckmnii metoa (Metog B)

I/O - Bxoa/Bbixoa

JME - CobcTBeHHbI aHanus matpuubl [xoHca

k — KoatbpuumeHT cBA3m Mo

[c = AnuHa cBasmn

L — AnvHa ncneiTyemoro obpasLa BofokHa/BONOKOHHOro kabens

LED - CeeTogunoga

N — ObLyee 4ncno N3MepPEHNA/COBOKYNHOCTb BOMIOKOH CO CBS3bi0 MOA/MHTepBanbl AMWH BOMNH

Pa (L) — OnTndeckast MOLLHOCTb perucTpupyemasi B UCMbITAaTENLHOM YCTPOWCTBE C aHanu3aTopoM B UCXOLHOM
nonoxeHun (Metog A)

Pr — BeposaTHoCTb NpeBbilUeHUSt DGDmax

Pg (A) = OnTuyeckas MOWHOCTL perucTpupyemas B UCNLITAaTENIbHOM YCTPOWCTBE C aHann3aTopoMm, NOBEPHYTLIM
Ha 90° (MeTog A)

Pret () — OnTu4eckass MOLWHOCTb perucTpupyemasn B UCNbITaTeNbHOM yCTpoiicTBe 6e3 aHanusaTopa (Metog A)

Py (1) / P« (1) — Mony4yeHHaa MOLWHOCTL MO ABYM OPTOrOHanNbHLEIM OCAM COCTOSIHUIA nonsipu3auumn (SOP) B cOOTBET-
CTBUM ¢ UHTepdeporpammamu B Metoge C

PBS - MNonsapusauuoHHblil cBeTOAENUTEND

PDL - MoTepu obycrnoBneHHble nonspusauuei

PDV - BekTop nonsipusauuoHHOW gucnepcumn

PMD - MonapusauuoHHaa MoaoBas Aucnepeus

PMDq - 3Ha4yeHue PMD o6ycnoBneHHoe KOHCTPYKLUUEN NMMHUW CBA3N

PSA - Ananus cdepsl NyaHkape (MeTog B)

R (M) - KoadbduupmeHT nonesHoro gencteua cuctemMsl Ana nusmepenna PMD (Metog A)

RBW - Paspeluatolias nonoca nponyckaHua

RTM - 3TanoHHblil MeToA UCNbITaHWUI

s — HopmupoBaHHbIe BbIXOAHbIE BeKTOpbl CTOKCa

SOP - CoctosiHue nonsipusauuun (Metop B)

SPE - OueHouHoe 3HauyeHUe napameTpa Ctokca (MeTtoa B)

T - MaTpuua [broHca

7' - NHBepcust MaTpuLpl [KoHCa

t. — BpeMs korepeHTHOCTM ONTU4ecKkoro uctodHmnka (Metog C)

TINTY - TpaaguL4MOHHLIA aHanu3 ana metoga C

o — EAVHCTBEHHBI NapameTp onpeaensowunin pacnpeaeneHne Makcsenna

X? - MepeMeHHast Xu-kBagpaT

Ah 1AV /AG | AC — KoHeuHble pasHOCTU paccquTaHHble U3 BekTopoB CTokca

S\ — LLlar usmeHeHus AnuHbI BOSHLI

A\ = LLnpuHa cnekTpa onTUYECKOro UCTOMHUKA (NOMHaA WMPUHA crekTpa no yposHo nonymakcumyma (FWHM),
€CIK He yKa3aHo UHoE)

&v — LWar nameHeHns 4acToTbl ONTUYECKOrO cUrHana

AO - ¥Yron BpalyeHua Ha cdepe MNyaHkape

&t — Bpems npuxofa pasHelX NONAPU3ALMOHHBLIX 3NEMEHTOB CUrHana MM yLuinpeHue uMnyrbca

ASTmax — MakcumansHoe 3HaveHne 8t, KoTopoe MOXET BbITb U3SMepEHO

A8Trin — MUHMManbHoe 3HaYeHne 81, KOTOpoe MOXeT BbITb 3MepeHo
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At — 3HaveHve gudpdepeHumanbHol rpynnosoii 3agepxkn (DGD)

Atmax — MakcumansHoe 3HadeHve DGD

< At > - CpefHee 3Ha4yeHne DGD B ckaHWpyeMOM AWana3soHe ANUH BOSH WK 3HadeHne PMD

N CpegHekBagpaTnyHoe 3HadeHne DGD B ckaHUpyeMOM fuanaszoHe ANWH BONH WNKU 3HadeHue PMD
(MeTop C)

< At >g - MakeumarnbeHoe 3HaveHne PMD, onpefaeneHHoe TEXHUHECKMMU YCIOBUSIMU, KOTOPOMY AOSMKHO COOTBET-
CTBOBaTL KaX0oe BONOKHO U3 COBOKYMHOCTW BONOKOH UMEIOLLUX CBSI3b MOJ

< At >; — CpefiHee 3Ha4eHne DGD B paccMaTpvMBaeMoOM Auana3oHe BpEMEHU

< At >7 — CpefHee 3Ha4eHne DGD B paccMaTpuBaeMoM AuanasoHe Temneparyp

< At >, - CpegHee 3HaveHne DGD B paccMaTpmBaeMOM Auana3oHe AfMH BOMH

Aw - MaMeHeHWe yrnosoi yacToThl B MeToge B

% — UcneiTaTensHasn AnvHa BonHel Ucnionb3yeMas gns usmepexdus PMD

ho — LlenTpanbHas gnvHa BofHbl MCTOYHKMKA cBETa

L1/ 2 — lNepBoe/nocrnegHee 3Ha4YeHWe ANWHbI BOMHLI B COBOKYMHOCTU WUCNbITAaTENbHBIX 3HAYEHUA ASUH BOMH
(Mnu nonoxeHune nepsoro/nocrneaHero MakcuMyMa unu MuHuMyma B R (L) B Metoge A)

v — YacToTa onTu4ecKoro ceeta

p1/ P — KoMmnekcHble coBeTBeHHBIE 3Hauehua T (o + A )T ' (o)

6 — HeonpeAeneHHOCTb CTaH[apTHOrO OTKIIOHEHUSA

oo — CpefiHeKBapaTU4HOE 3HaAYEeHNE LUWPUHLI KBaapaTUHHOW ornbatoLleit MHTepdeporpammbl PYHKLIUM aBTOKOP-
pensauum (Metog C, GINTY)

6 a— CpefiHeKkBagpaTU4HOE 3Ha4YeHWe WNPpUHLI orubatoen dpyHkuum asTokoppenauun (Metop C)

o r — BTopoit MOMeHT gaHHbIx NpeobpasoBaHun dypee (FT) (MeTog A)

o x — CpefjHeKBagpaTU4HOE 3HaYeHUe LUMPUHLI KBagpaTUYHON ornbatoweil uHTepceporpaMmbl pyHKLMKU B3aUM-
Hoii koppensauum (MeTog C, GINTY)

o, — CpefHeKkBaApaTUYHOE 3HaYeHUe LWUPUHLI orubatoweit hyHKLUKM B3aumHol koppenauun (Metoa C, TINTY)

® — YrnoBas yacTtoTa ONTUYECcKoro curHana

Q- PDV
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Mpunoxexnue A
(cnpaBouHoe)

CBeaeHns 0 COOTBETCTBMU CCbINTOYHbIX MEXAYHAPOAHbIX CTaHOAPTOB
HauuoHanbHbIM cTaHgaptam Poccuimnckoun ®epepauumm

Tabnwuya OAA1

OBosHaueHVe CChINIOYHOro MeXxayHa-
POAHOro cTaHaapTa

CTeneHb CoOTBETCTBUS

OBosHaueHVe 1 HaMMeHOBaHVEe COOTBETCTBYHOLLEro
HaUWOHarnbHOro ctaHaapTa

M3K 60793-1-1

*

M3K 60793-1-44

IDT

FOCT P M3K 60793-1-44-2014 «BonokHa on-
Tuyeckue. Yactb 1-44. MeTodbl UaMepeHUid u npo-
BeAeHUWe UcnbiTaHUiA. [rMHa BOSTHBI OTCEYKU»

M3K 60793-2-50

*

M3K 60794-3

M3K 61280-4-4

M3K/TO 61282-3

M3K/TO 612829

M3K 61290-11-1

M3K 61290-11-2

M3K/TO 61292-5

M3K 61300-3-32

dapTa Haxogutesa B OAO «BHUUKM».

COOTBETCTBUA CTaHLapTOB:
- IDT — ngeHTW4YHLIR cTaHgapT.

* COOTBETCTBYHOLUMIA HALMOHAIbHEIA CTaHAapT oTCyTcTBYET. [lo ero yTBepxaeHUsl peKOMEHAYETCA UCMOb30-
BaTb NEpPEeBOJ, Ha PYCCKU A3bIK [aHHOro MexAyHapofHoro cTaHiapTta. [NepeBof AaHHOTO MeEXAYHapO4HOro CTaH-

M pnMedaHune — B HaCTOHLLleVI Ta6n|/|ue ncnonb3oBaHoO crnepyroulee ycroBHoe obo3HaueHne cTeneHu
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