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BBegeHune

Hacroawmin ctaHaapT ABNsieTCA NPsiMbIM NpUMEHeHneM MexayHapoaHoro ctaHaapta IEC 61262-5
«MN3pgenua meavumHcKue anekTpudeckme. XapakTepucTukn 3NeKTPOHHO-0NTUYECKUX YCUITUTENENn PEeHTIeHOB-
cKoro uzobpaxenus. HYactob 5. OnpegeneHne kBaHToBOW 3cheKTUBHOCTU perucTpauuny, NoAroTOBEHHOMO
Moakomutetom 62B «AnnapaTbl AN Ny4eBOn AuarHOCTUKN» TexHudeckoro komuteta MOK 62 «M3aenua
MeaWLMHCKUE 3NeKTpuYeckue».

Onpepenexne KBAHTOBOW SPPEKTUBHOCTU PEFNCTPALUN (K,) — aTo n3MepeHune kadecTsa
n306paxeHus cuctemel, basmpytoeecsl Ha CpaBHEHUN OTHOLUEHUA CUrHaM/LWIYM Ha BbIXOAE C OTHOLLUEHUEM
curHan/wuym Ha Bxoge. Ans nuHenHbIX cuctem hopMUpoBaHUA U306paKeHUI KOPPEKTEH aHanu3s OTHOLIEeHUA
curHan/wym u K kak (pyHKLUN CUHYCOMAAMbHO N3MEHSIOLLIMXCA CUrHANoB.

B HacTodlleM cTaHgapTe ycTaHOBMEeHbl AeTanbHele ycnosusa ansa onpegeneHus SJNEKTPOHHO-
OMNTUYECKOIO YCUNUTENA PEHTTEHOBCKOIO U3OBPAXKEHWUA ana 6nnskux K Hynto NpocTpaHCTBEH-
HbIX U BpEMEHHbIX YacToT. Micnonb3yemblii MeTo4 OCHOBaH Ha aHanuse cnekTpa cuMHTunnsAuui (CCA).

NUCTOYHUK U3NYYEHWUA Ha Bxoge — paguvoHyknua 241Am, koTopblit npeanoytutensHee UCTOY-
HUKA PEHTTEHOBCKOI'O U3NYYEHWA, Tak kak pagnoHyKnMAaHbIN UCTOYHUK cBOBOoAeH OT Apendda u nepuo-
Andecknx nykTyauuii U ucnyckaeT ramma-usnydeHue B obnactu SHepruil peHTreHOBCKOro AuanasoHa.
CurHan nmomuHodopa Ha sbixoge JJIEKTPOHHO-OMNTUYECKOIO YCUNMTENA PEHTIEHOBCKOIO
M3OBPAXXEHUA nHTerpupyetcsa Ha nnowaau, kotopas 6onbLe n3obpaxeHns UCTOYHUKa.

Kpome Toro, metog CCA TpebyeT UHTErpupoBaHusa NpakTU4eckn BCeil 3Heprum cBeToBbIX (hOTOHOB Ha
sbixoge ANEKTPOHHO-ONTUYECKOIO YCUNUTENA PEHTFEHOBCKOINO U3OBPAXKEHUA, nosiBus-
LMXCS B pe3yfbTaTe nornoweHusa ogHoro oToHa ramma-unsnyyeHns. OTu xapakTepUCTUKN SIBIISIOTCA pesy ib-
TaTOM U3MepeHUn B6NN3UN HYNeBbIX KakK NPOCTPaHCTBEHHbIX, TaK U BPEMEHHbIX 4acToT.

HacTtosiuumia ctanpapt npeanonaraeT usmepexue K, tonsko 86nusn LIEHTPA BXOJQHOIO NONA. 3

C npyroi ctopoHbl MmeTog CCA He pekoMmeHayeTca ana SNEKTPOHHO-ONTUYHECKUX YCUNUTESIEUN
PEHTTEHOBCKOIO U30OBPAXKEHUA ¢ BpeMeHeM 3aTyxaHus BbLIXOAHOMO NOMUHOMOpPa CyLIEeCTBEHHO
6onbwnm, yem y niomuHodopa P-20. O6bluHO, koraa oTOH ramMma-u3nyYeHus nornoweH, UHTEHCUBHOCTb
CBETOBOr0 UMMybca Yepes 1 Mc nocrne Havana MMNynbca AoMmkHa 6biTb MeHbLwe 10 % MakcuManbHOW UHTEeH-
CMBHOCTMW. OTO O3HaYaeT, YTO BPEMEHHON MHTEepBaN MeXay Ha4yanom UMnynsLca u MakcUMyMOM UHTEHCUBHOC-
TN 3HAYNTENLHO MeHbluUe YeM 1 Mc. Tak kak metoa CCA TpebyeT UHTErpupoBaHUS U3NYYEHUst OT KaKAO0ro
oTAenbHOro hoToHa raMmma-nu3ny4eHns, To npuMeHeH1e MIOMUHOGMOPOB C ANUTENLHBIM BPEMEHEM 3aTyxXaHus
Bbl3blBaET HEOBXOANMOCTb UCMOML30BAHUS O4EHb HU3KUX YPOBHEN CKOPOCTU cyeTa (hOTOHOB ramma-nanyye-
HWS1, KOTOPbIE MOTYT BbITb CPABHUMBI CO CKOPOCTLIO cUeTa LYMOBOro (hoHa.

MN3BecTHO, YTO CyLlecTBYIOT Apyrie meToabl usMepeHni K, Hanpumep, aHanus BCnbllek UMNYNLCos,
aHanuna cpeaHero KBagpaTu4eckoro 3HauveH1s Lyma U UMUTaLNs KBaHTOBOIO MOTMOLUEHUA B YacTu pusnyec-
knx xapakrepucTuk QNEKTPOHHO-ONTUYECKOTIO YCUNNTENA PEHTTEHOBCKOIMO U3SOBPAXKEHUA.
MeToael, koTopble o6ecneunBaloT KOPPEKTHbIE pesynbTaThl M3MepeHns K, C TOUHOCTbIO He XyXe, YeM npu
N3MepeHNsIX N0 MEeTOAMKE HacTOoSsILLEro cTaHAapTa, ABNSITCS Takke NPUMEHUMBLIMMU.

B HacTosiLLeM cTaHgapTe NPUHATEI cneaytolmne TUnbl WpudToB:

- MeTodbl UCTIbITAHWUIA — KYPCUB;

- TEpPMUHbI, onpefensiemMble B nyHKTe 3.1 1 B NPUIoXKeHN A HaCTOSILLEro cTaHaapTa, — MPONUCHbIE BYKBbI.

B Poccuitckon ®egepaummn geincteyet FOCT 26141—84 «YcUnUTenu peHTreHoBCKOro UsobpaxeHus
MeauuuHckux annapaTtos. Obwne TexHndeckne TpeboBaHuns. MeToabl ucnbiTaHuiiy. FTOCT 26141 pacnpocTpa-
HAETCH Ha YCUNUTENN PEeHTreHOBCKoro nsobpaxeHus (YPU), Bkniovatowme B ceba 6nok npeobpasoBaHus Ha
OCHOBE PEHTreHOBCKOro 3EeKTPOHHO-oMNTUYeckoro npeobpasosatens (P3OMM) B 3aWMTHOM KoXyxe U 6ok
nuTaHus anektpodos POOTI, a Takke 3aMKHYTY0 TeneBusnoHHyto cuctemy (3TC) ¢ MOHUTOPOM (BUAEOKOH-
TPOMbHBIM YCTPOACTBOM). [NapameTpbl kadecTsa nU3obpaxeHusi, HopMmupyemble FTOCT 26141, BknoYatoT B
cebs TpeboBaHNs K TENEBU3NOHHON CUCTEME U OLeHUBatOTCs HabnogaTtenem nNMbo M3MepsoTes, Kak npasu-
1o, Ha aKpaHe MoHuTopa 3TC.

B IEC 60788, a Takke B HacTosweM cTangapTte nog tepmuHom YCUNUTENA PEHTTEHOBCKOIO
N3OBPAXEHNA (YPW) noHumaeTca ycTpoicTBO Ans  npeobpasoBaHuss PEHTTEHOBCKOIO
M3OBPAXEHWA B ycnneHHoe BMauMoe n306paXeHWe ¢ UCNOMb3oBaHWeM AOMONHUTENbHOTO NUCTOYHMKA
3Heprun ans atoro ycunexus, 1. e. YPU — 6nok npeobpasoBaHus, Bkntovatowmin 8 cebs POOM u ero 6nok
nuTaHus. MapameTpbl U306PaXKEHUA U3MEPSAIOTCA Ha BbIXOAHOM 3kpaHe POOI ¢ npuMmeHeHneM yBennuynTens-
HbIX OMTUYECKNX YCTPONCTB.

KBAHTOBAA SOPEKTUBHOCTL PETUCTPALIUU (K;), MeToabl onpedeneHnst KOTOPOMN USMOXeHbI B
HacTosilLeM cTaHAapTe, xapakTepusyeT wymossle ceocTBa POOIN. MNposeaeHne nogoBHBIX CIOXKHBIX N3Me-
PEHWI pekoMeHaYyeTCs OCYLLECTBNATL B aGopaTopHbBIX YCIOBUAX NPeanpusaTUA-M3roToBUTENA NpU paspaboT-
ke POOTI 1 ero neprognyecknx UCbITAHNUAX.

\
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M E XTOCVYJAAPGCTUBTETHTHUB # C TAHDAOAPT

U3penua meauuUHCKUe aneKTpudeckue

XAPAKTEPUCTUKU ANEKTPOHHO-ONTUYECKUX YCUNUTENEN
PEHTTEHOBCKOIO U3OBPAXXEHUA

YacTtb §
OnpeaeneHue KkBaHTOBOW achcheKTUBHOCTU perucTpaumum

Medical electrical equipment. Characteristics of electro-optical X-ray image intensifiers.
Part 5. Determination of the detective quantum efficiency

Data BBegenns — 2013—01—01

1 O6nacTb NpMMeHeHus1

HacTosawuia ctaHgapT pacnpocTtpaHsietcs Ha ANIEKTPOHHO-OMNTUYECKUE YCUITUTENU PEHTTE-
HOBCKOIroO N30OBPAXXKEHWUA, vcnonb3yemble B MeAWLMHCKOW MpakTuke B COCTaBe AUMarHOCTUYECKUX
PEHTTEHOBCKWUX AMNMAPATOB.

TpeboBaHUs HACTOSILLErO CTaHAapTa SIBMAOTCA PEKOMEHAYEeMbIMU.

HacToswumit cTaHaapT ycTaHasnuBaeT MeTon onpedeneHns KBAHTOBOW Od®EKTUBHOCTU
PEMMCTPALUMN (K,) SNEKTPOHHO-OMNTUYECKMX YCUNMUTENEXW PEHTIEHOBCKOIO W30OBPA-
YKEHWA nocpeacTBoM aHannsa aMmniMTygHOro CnekTpa MMMYNbCoB CUMHTUNNAUMA POTOHOB, BbI3BAHHBIX
ramma-uanyyeHvem.

3707 MeToad npumeHsitoT Tonbko Ans AJIEKTPOHHO-OIMNMTUHECKUX YCUNUTENEWN PEHTIE-
HOBCKOIO M3OBPAXEHWA, co ckopocTblo 3aTyxaHUsl CBeYEHUsI Ha BbIXoAe, MPUMEPHO PaBHON UMK Bbile
Mo OTHOLUEHWIO K MioMuHodopy P-20.

2 HopmaTuBHbIe CCbINKK

B HacTosAWweM cTaHaapTe UCNONb30BaHa CCbifIka Ha CreayoLLmnin MexxayHapoaHbIil cTaHaapT:
IEC 60788:1984 Medical radiology — Terminology (MeanuuHckas paamaumoHHas TexHuka. TepMuHbl n
onpeaeneHns)

3 OnpegeneHusa

3.1 Ucnonb3yeMble TepMUHBI

B HacTosAwWweM cTaHaapTe NpUMeHeHbI cneaytowme TePMUHBI C COOTBETCTBYIOLLIMMU onpeaeneHuaMu™:

3.1.1 YPU: SNEKTPOHHO-ONTUYECKUA YCUNUTENb PEHTITEHOBCKOIO U3OBPAXEHWA;

3.1.2 BXOOHAA NNOCKOCTb: MnockocTb, NnepneHavKynsipHas K ocu cummeTpun YPU nkacaTenbHas
K TO YacTn ero kopnyca, kKoTopasa MakcumanbHo BeicTynaet B ctopoHy MCTOUYHUKA U3INMYYEHUA;

* Hapsgy ¢ HwxenpvBeaeHHbIMY TEPMUHAMK NPUMEHSIOT TepMuHbl No |EC 60788 (cm. npunoxexue A). B Tex cny-
yasx, Korga HauMeHoBaHne TepmuHa, onpeaenenHoro B 3.1.1—3.1.14, coBnapaet ¢ npuseaexHHbiM B IEC 60788, npenmy-
LECTBO MMEET onpeaeneHne TEPMMHA HACTOSALWEro cTaHgapTa.

U3paHme opnumnansHoe
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3.1.3 BXOOHOE NONE: O6nacTts BXOOHOW NNOCKOCTU YPW, koTopas MOXeT 6bITb UCMOIb30BaHa
ansanepegay PEHTTEHOBCKOIMO M3OBPAXXEHWUA npu ycTaHOBNEHHBIX YCNOBUSIX;

3.1.4 He wncnonb3osaH;

3.1.5 PACCTOAHUE UCTOYHUK — BXOOHAA NNMOCKOCTb (cokpaweHHo PUB): PacctosiHue
Mexay dokycHeIM nsiTHom PEHTFEHOBCKOW TPYEKW 1 BXOAHOW MNOCKOCTLIO YPU;

3.1.6 LUEHTP BbIXOOHOIMO U3OBPAXXEHUA: LleHTp HavMeHbLUeld OKPYXXHOCTU, OMUChIBaKOLLEN
BbIXOOHOE N30OBPAXEHWE;

3.1.7 LEHTP BXOOHOro nons: Touka BXOAHOWM MMOCKOCTU, koTopas usoBpaxaeTcs B
LIEHTPE BbIXOOHOIO USOBPAXKEHWA,

3.1.8 LEHTPANBHASA OCb: MuHua, nepneHavkynapHas k BXOAHOW MNOCKOCTW, npoxoasiuas
yepes LeHTp BXOAHOMO NMonA;

3.1.9 He ncnonb3oBaH;

3.1.10 SPDPEKTUBHAA AMEPTYPA: 3oHa Ha BXOOHOM 3KPAHE YPW, kotopasi obnyyaetcs
NCTOYHNKOM N3NYHEHUA yepesz BXOOHYIO AMNEPTYPY;

[MpunmedyaHune—BcnegcrBue reoMeTpM4eCKOro YBenvyeHnsi U KOHeYHbIX Pa3mepoB UCTOYHUKA guameTp 3ToN
30HbI BCerga 6onbLwe, Yem gaunametp BXOOHOW AMEPTYPLI.

3.1.11 KBAHTOBAA 3®PEKTUBHOCTb PEFTMCTPALIUU (K,): OTHOWeHNe KBaapaTa OTHOLWEHUA
curHan/wym Ha Bbixoge OETEKTOPA WUBMNYYEHUA Kk KkBagpaTy OTHOWEHWA CUrHan/lym Ha BXxoge
OETEKTOPA U3NTYYHEHUSA;

3.1.12 KBAHTOBAA 3®PEKTUBHOCTbL NOMMOLLUEHUA (A): Hucno dpoToHoB, NagaroLmx Ha BXo4
OETEKTOPA U3NYYEHNA v BbisbiBatowmx curHan Ha seixoae AETEKTOPA U3NYYEHUA, aeneHHoe Ha
nonHoe Yncno nagawowmnx poToHOB;

3.1.13 BXOOHASA AMEPTYPA: AnepTypa, koTopas onpegenset nnowagb NonepeyHoro ceveHus
MYYKA N3NYHYEHUA;

3.1.14 MMnynbC EQUHUYHOIO POTOHA TAMMA-U3NYYEHUA: Yncno ceeToBbIX (POTOHOB, 3MU-
Tupyembix BbIXOOAHLIM SKPAHOM YPWU, B pesyneTate B3anmogencteua ogHoro ®OTOHA ramma-usnyye-
HWs1 ycTaHoBneHHon aHeprm ¢ BXOOHbIM SKPAHOM YPU;

3.2 CTteneHb 06s3aTeNnbHOCTU TpeGoOBaHUIA

B HacTosLLeM cTaHaapTe UCNOob30BaHbl creAyroLlMe BCroMoraTeribHble TePMUHbI:

- pomxeH: CooTtBeTcTBME TpeboBaHNAM 06A3aTeNbHO AMst COOTBETCTBUA HACTOSILLIEMY CTaHAAPTY;

- pekomeHgyeTca: CooTBeTCTBNE TpeboBaHNAM pekoMeHOOBaHO, HO HeobsizaTenbHO AN COOTBET-
CTBMSI HACTOSILLEMY CTaHaapTy;

- moxeT: OnucaHusa 4oNyCTUMBIX MYTER JOCTMKEHUSI COOTBETCTBUS HACTOSAILLMM Tpe6oBaHUAM;

- ycTaHoBrneHHbIn: O603HavyeHns onpeaerneHHbIX AaHHbIX, NpUBeAeHHbIX B HACTOSLEM cTaHdapTe
UN1 B cTaH4apTax, Ha KoTopble AaHbl CChINKU, U 06bIMHO OTHOCSLLMXCSA K KOHKPETHBIM YCIOBUAM paboTbl 1
UCMBbITAHUA UMW K 3HAYEeHUsIM, MO KOTOPLIM onpedensitoT cooTBeTcTBUe (cM. IEC 60788, onpeaeneHue
MP-74-01);

- HopMuUpyeMbiit: O60o3HauYeHUs onpeaeneHHbIX AaHHbIX, YkasbiBaeMbiX 06buHO M3TOTOBUTENEM
B COMPOBOAUTENBHbLIX OOKYMEHTAX Ha annapart, kacalowuxcs, rnasHbiM o6pa3oMm, ero HasHaudeHus,
napaMeTpoB, YCMOBUA 3KcnnyaTtauMm unu ucnbiTaHuwin Ha cootBeTcTBue (cMm. IEC 60788, onpepeneHne
MP-74-02);

- NpeaHa3HaJYeHHbIN: Vicnonb3yeTca AN XapakTepucTuku obopyaoBaHns, yCTPONCTB U NX COCTaB-
NAWMX: onpeaensieT UX HasHauyeHue Unu Lesb NPUMEHeHNs 3aenus.

4 Tpe6oBaHus

B HacTosweM pasaene npuseaeHbl XapakTepucTUKIA annapaTypsl 1 yCriosus, HeoGXxoANMble ANs onpe-
peneHna KBAHTOBOU Q®PEKTUBHOCTU PETMCTPALINIA.
Tunosasi cxema NpPOBEAEHUS UCTbITaHUIA NPUBEAEHA B NPUNOKEHUU B.

4.1 UcxopHble yCTaHOBKHU

He ucnonbayeTcs.

4.2 YcnoBus pa6otbl YCUIIUTENA PEHTTEHOBCKOIO U3OBEPAXEHUA

a) YPW gonxeH pabotars B ycnosusx HOPMAITBHOIO MCMONb30BAHUA, HopMnpoBaHHbIX U3roTo-
BUTENEM;

2
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b) He cneayeT npumeHsats OTCEUBAIOLWNA PACTP v 3aluTHble NOKpLITUS;
¢) B cnyuae mHorononeHoro YPU naMepeHusa 4omkHbl NPoOBOAUTL A HanbosbLero HOpMUPOBaHHOTO
BXOAHOIo NonA.

4.3 BxogHoe U3NTYYEHUE

a) Wcrtounnkom BxogHoro U3NYHEHUA pomkeH GbiTb paguoryknua 241A , KoTopbIil uMuTUpYeT doTo-
Hbl raMmma-n3nyyeHus aHepruein 59,5 kaB;

b) Bbixod MCTOUYHMKA MOXET BKMAOYaTb 4YacTuubl WHble, YeM Te, KOTOpble U3Ny4aloTcs Npu pacrnaje
241Am, Hanpumep, PEHTreHOBCKOe U3NyyeHue cnos L HenTyHWUs 1 peHTreHoBCKUe NyYn JIIOMUHECLIEHLIMK OT
mMaTtepuanos, UCNOJIb3YyeMbIX B KOHCTPYKLUMU UCTOUHUKA N €70 KOHTEeWHepa:

1) VIHTeHCUBHOCTL KBAHTOB 3HEepruein, oTnuyaoweirca ot 59,5 kaB, nomkHa 6b1Te MeHblle 1 % UHTeH-
CUBHOCTU KBaHTOB aHepruen 59,5 kaB.

Tpebyemblil ypoBEHb CNEKTPaNbHOW YUCTOTHI MOXET BblTb AOCTUrHYT ucnonb3osaHnem ®UINBTPA n3
0,5 MM megun. 31oT PUINBTP ymeHbLlaeT noTok hoTOHOB aHepruen 59,5 kaB ¢ koadduumeHTom, pasHbIM Npy-
6rmanTensHo 2.

2) Mio6oit OMONHUTENBHBLIN GUNLTP aonkeH 6bITb PacnonoXeH HACKONbKO BO3MOXHO BIN3KO K
NCTOYHUKY U Bonee 6M3ko K UCTouHUKY, Yem BXOOHAA MNNOCKOCTb YPU unu KOHTPONbHLIA AeTekTop
(cm. 4.5.2).

¢) AKTVUBHOCTb uctouHuka pomkHa obecneumsath ckopocTb cieta R, o1 50 4o 500 ¢oToHOB aHepru-
eln 59,5 kaB B cekyHay Ha BXOOAHOW ANEPTYPE npu reomeTpuyeckunx ycnosusix 4.4.2. ina atoro Heo6xoan-
Ma aKTUBHOCTb okono 107 Bk.

4.4 TECT-OBBEKT

441 BXOOHAA AMNEPTYPA

a) MonepeyHoe ceverne MYHKA U3NYHEHWA, napatowero kak Ha YPW, Tak n Ha aeTekTop (cM. 4.5.2),
AOMKHO BbITh OrpaHnyYeHo MMeHHo 3To BXOQHOW ANEPTYPOMW;

b) Ona Toro, 4ToGbl U3bexaTb OTKMOHEeHUA OT NNaHUPYemoro pesynbTaTta Ha BbiXOAe BCreacTsue
nokanbHbIX n3meHeHui TonwmHel BXOAHOMO SKPAHA, anametp BXOQHOW AMEPTYPbI gomkeH 6bITb He
MeHee 4 MM;

¢) [nsa koHTponbHOro getekropa, cogepxawlero kpuctann, BXOOHAA ANEPTYPA gornxHa orpaHuuu-
BaTb MYY0OK Ha Nriowaaun, He NpeBbiaroLen nnowaas 6a3bl kKpuctanna; nagaroLmin Ny4oK He AoMKEeH NPOHU-
3bIBaTb CTEHKU KpUcTanna;

d) TonwwuHa ceyeHus BXOOHOW ANEPTYPLI no 9KBUBANEHTY NOrMoLWeHUA AoMmkHa BbITb He MeHee
3 MM CBMHLA.

4.4.2 TeoMeTpusi U3MepeHUin

a) [Ans orpaHuyeHUs OTKIOHEHWIA nornoweHns ramma-nyyein so BXOAHOM 3KPAHE YPWU u ysenuye-
Hus OPOEKTUBHOW AMEPTYPhI sBcneacTave paciuMpeHus nafaiowierc nyyka yron 6 AomkeH 6biTh He
6onee 2°(cMm. pucyHok 1) n onpeaensietcs no chopmyne

6 = arctg [(do + dy)/2L],

rae d, — AvameTp UCTOYHUKaE;
d, — AvameTp BXOQHOW ANEPTYPbI;
L — paccTtogHue mexxay UCTOYHUKOM U3NYYHEHUA u BXOOHOW ANEPTYPOMN.
b) OpHouTo Xe sHaueHue d, d, U L AOIKHO BbITb MCNOML30BAHO [Nl USMEPEHUI C KOHTPOSILHBIM AeTek-
Topom 1 YPW.

4.5 U3meputenbHoe o6opyaoBaHue

4.5.1 ®OTO3NEKTPOHHLIA YMHOXUTESbL (PIY)

POTO3MEKTPOHHBIN YMHOXUTEb AOJDKEH UCNOMb30BaTbLCA AN AeTEKTUPOBaHNSA cBeTa, SMUTUPYEMOTO
YPW, v cBeTa, 3SMUTUPYEMOTO CLIMHTUMMALUOHHBIM KPUCTANIOM, €CIU UCTIONb3YeTCA KOHTPOMbHbIA AEeTEKTOP
CO CUMHTUNNSALMOHHBLIM KPUCTAIIJIOM.

4.5.1.1 Ycnosuga paboTbl Y

a) BbICOKOBOMbTHBIN UCTOYHUK, MUTaoWmin dJY, aormkeH obecneunBaTtb NMMHENHLIA OTKANK OIY;

b) Bbicokoe HanpsbkeHue AomkHO 6bITb NpunoxeHo K PJY 3a Bpems He 6onee 30 MUH Ao Ha4Yana nsme-
peHuit, YTobbl 06ecneunTb CTabUNbHOCTL OTKNUKa IY.

4.5.1.2 YcraHoBka ®JY

a) ®3Y nYPU gomkHel 6bITh 3almLleHbl, YTo6bl n3bexaTb 4eTEKTUPOBaHUA Napa3suTHONO CBETA;
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b) [AnsnamepeHuin cnekTpa aMNAUTyAbl UMYNbLCOB CLUHTUNNALUI pekoMeHayeTca, YTobbl achcheKTuB-
HOCTb onTuyeckoi cxembl Mexxay PJY n BbIXOAHLIM UBOEPAXXEHMEM YPW 6bina He meHee 5 % cBeTOBbIX
¢hoToHOB, amuTUpyembIx nog sosaenctenem MMMYNbCA EAJUHUNYHOIO OTOHA TFAMMA-U3NYYEHUA,
nocTtynatowmx Ha poTokatog P3IY.

310 MOXeT ObITb AOCTUrHYTO pacnonoxeHnem Y HenocpeACTBEHHO HANPOTUB BbIXOAHOMO okHa YPU
WA UCNOMNb30BaHWEM OMTUKA C LUIMPOKOW anepTypoi (>F/2).

c) Bcnyuae, korga ucnonbsyetca ontuka, BBIXOAHOE USOBPAXEHWE YPU gonxHo 6biTb cchokycu-
poBaHo Ha Bxoge Y, utobbl npeAoTBpaTUTL pacluMpeHne cnekTpa BeneacTaue HeogHopoaHocTu hoTokaTo-
4a o3y,

d) POHOBbIN CBET, UMUTUPYEMBIN BBIXOAHBIM JIIOMUHOOPOM BHE nrolaamn u3obpaxeHus BXOOHON
AMEPTYPbI, MoXeT BbI3BaTb HEOBXOAUMOCTb 3aLLUThI PIJY COOTBETCTBYIOLLEN MACKON.

Mpyncnonb3oBaHNM Macku ee anepTypa He A0SIKHA NPensTCTBOBATL NPOXOXAEHUI0 POTOHOB, UMUTUPY-
embix 30Ho BEIXOQHOIO U3OBPAYXKEHUA, anameTp KoTOpOR AormkeH ObiTb He MeHee ABOMHOTO AgnameTpa
3PPEKTUBHOW AMEPTYPHI.

4.5.2 KOHTpOrbHbIA AeTeKTop

KOoHTponbHbIM AeTekTop UCMoNb3yeTcs Ang usMepeHui notToka oTOHOB aHepruen 59,5 kaB, nagatowmx
Ha BXOOHYIO NNOCKOCTb. KBAHTOBAA 3OPEKTUBHOCTbL PETUMCTPALIUW koHTpOMNBHOMO AeTekTopa
Ha 3TON SHeprnM AomKkHa 6biTb AOCTATOYHO BLICOKOM UM AoMKHa BbiTh M3BECTHA C 4OCTATOYHOM TOUHOCTLIO,
T. €. MOrpPeLLHOCTb M3MepPEeHNn AorkHa ObiTb He Bonee +2 % abCconoTHOrO 3HaYeHUS.

4.5.3 NmMnynbcHEIN Npoueccop

a) NmnynbcHeIn npoleccop npeacTasnsieT coboi anekTpoHHbIA Npubop, NpegHasHayeHHbI ans ¢op-
MUPOBaHWUSI HOPMUPOBAHHOTO BLIXOAHOMO CUrHana Ans MHorokaHanbHoro cnektpoaHanusartopa (MCA). Pas-
Max 3TOro BbIXOAHOTO CUrHana nponopLMoHaneH amnauTyae umnynbca Ha Bxoge. MMnynbcHbIA npoueccop
pacrnonaraetcs B TpakTe curHana mexagy Bbixogom ®3Y n Bxogom MCA, B KOTOPOM U3MepsIOT CNEKTp
MMMYNbCOB EANMHNYHBLIX $OTOHOB TrAMMA-UN3JTYHEHWUA, 3apernctpupoBaHHbiX YPU; OH MOXeT Tak-
XKe UCMOob30BaTbCA AN onpeaeneHnst CKOpoCTU cHeTa C MOMOLLLIO KOHTPONLHOTO AeTekTopa.

b) Ons addekTnBHOrO MamepeHus cuMHTUNNAUMA / (M. 5.4 HacTosiwero craHgapTa), Bbl3biBaeMbiX
amnnuTygHeiMm cnektpom AMMYNbCOB EAUHNYHBIX @OTOHOB TAMMA-U3NYYEHUA, npoueccop moxeT
BKItOMATb 3M1EeMEHThI, YCTPaHSIoLWME NCKaXatowWwmne CUrHanbl, Bbl3BaHHbIe cknagbiBaHWeM Asyx unu 6onee
UMMYNbCOB B TEYEHWE UIMEpPeHUst eauHnYHoro uMmnynsca. OgHako nNpu pekomeHayeMblX CKOPOCTAX cveTa
Hanudue hunbTpa «aHTUCOBNaaeHU» obblvHO He TpebyeTca.

¢) [Ons uamepeHns KBAHTOBOW 3OPEKTUBHOCTM NOMNOLWEHUA Aq (cM. 5.4 HacToAwero cTaH-
AapTa) HeT OCHOBaHWIA UCMONb30BaTb PUNLTP «aHTUCOBNAAEHUAY . ECNK OH BCe e NCNonbayeTcs, OH AOSMKEH
6bITb COeMHEH C CUCTEMO HakonneHUA 3 eKTUBHOro BpeMeHu nsmepeHns (addekTnsHoe Bpems), KoTo-
pas paspeLuaeT HakomnfeHNe TOMbKO B TeYeHUe TeX MHTEPBAanoB, korga npoueccop cnocobeH NpuHUMaTh cur-
Hanbl. Ecnu 310 ycnosue He BLINOMHEHO, owmnbka UsMepeHuii CKOpOCTU cHeTa NPEBLICUT CaMy U3MepsAeMyto
BENNYNHY.

4.5.4 MHorokaHanbHbIn cnekTpoaHanuaaTtop (MCA)

a) CwurHanel ¢ BbIxo4a UMNYNbCHOro NpoLeccopa ACSMKHBI ObiTh 3aperncTpuposaHbl Takum obpasom,
4yTO6bI ONpeaensaemMoe YUCNOo 3aperucTpPUPOBaHHbIX coBbITUI BbiNo 6bl hyHKkuMen amnauTyasl MMITYJIBCA
EANHNYHBLIX ®OTOHOB TAMMA-U3NYYEHUA. MCA aBnseTtca obleTexHn4eckum 3neKTpoHHbLIM Npubo-
poM, cnocoBHbIM peanusoBaTh 3Ty 3agauvy.

b) Kanan, cooTBeTCTBYIOLWWI HYNEBON aMNnUTyie UMNynbca, ACMKeH BbiTb U3BECTEH ANS1 TOYHOro
pacyeTa y3noBbix Tovek cnekTpa. MpeunsnoHHble reHepaTopbl UMNYSbCOB CMNOCOOHBI 0becneuntb 3Ty
yHKUNIO.

¢) KoHctpykumneit MCA aomkeH 6biTb NpeycMOTpeH HU3KOYPOBHEBbIN AnckpumuHaTtop (HA), koTophlii
yCTpaHsieT Bce UMNYIbCbl HUKe BbIGPaHHOTO YPOBHS.

d) KoHctpykuus MCA gomkHa o6ecneumBaTb BOSMOXHOCTb HAKONMEHUS <MePTBOrO» BpeMeHHU, B Teve-
Hue koToporo MCA He cnoco6eH NoACHUTLIBATL BXOAHBLIE UMMYSbChI.

e) YTtobbl He HacbiwaTe MCA BbiCOKOHEPreTUIEeCKUMN KBaHTamn ¢oHosoro wyma, HI aomkeH 6biTb
HaCTPOEH Ha YPOBEHb CYMMAPHOr0 «MEpPTBOIo» BPEMEHU, KOTOPOe AOMKHO BbITh He Bonee 5 % cymmapHoro
BpeMEHU N3MepeHns.
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5 Onpegenexne KBAHTOBOW 3®®EKTUBHOCTU PETUCTPALIUU

TunoBol amnNANTYAHBIA CAEKTP UMMYbCOB CUMHTUNNALUIA ANS KOHTPONbHOro AeTekTopa u YPW npea-
cTaBneH B npunoxexun C.

5.1 lNModzomoeka

5.1.1 UsmepeHue molwHoCcMU nadarowie2o 2amma-u3snyqyeHust

a) MCTOYHUK U3JIYYEHUA, exkmovarwul ez2o OUIIBTP (ecnu mpebyemcsi), u BXOLHAA
ATEPTYPA 0omxHb! 6bimb pacrionoxeHbl 8 coomeememeuu ¢ 4.4.2, nepeduciieHue a) U pucyHKom 1.

b) BXOLOHASA AMNEPTYPA domxHa 6bimb pacriofioxeHa mexdy NCTOYHUKOM USMYYEHUA u
KOHMPOJIbHbIM 0€MEKMOPOM.

¢) KoumpornbHbiii 0emekmop OorkeH 6bimb pacronoxeH Mo omHouweHuto kK BXOJHOW ANEPTYPE
makumM o6pa3oM, Ymobbl OH Ofpederndsl MOWHOCME MOMoKa 2aMMa-usiyyeHuss 8 ceyeruu BXOJHON
ATEPTYPbI 8 coomeemcmsuu ¢ mpebosaHusimu 8 5.2.1.

5.1.2 UzmepeHue amrnnumyOHO20 criekmpa UMIybco8 CUUHmMuUnayud

a) ICTOYHUK UIJIYYEHUA, ekmodaowul ezo cunemp (ecnu mpebyemcsi), u BXOLHAA

ATIEPTYPA domxHbi 6bimb 2e0MemMpuUYecKU pacriofioxXeHbl 8 coomeemcmeuu ¢ 4.4.2, nepeyucrieHue a) u
pucyHkom 1.

BXOOHOW

3KPAH
NCTOYHWK U3NYYEHWA

BXO[HAS
AMEPTYPA

s ( S

TS

JOPEKTUBHAA
AMNEPTYPA

BxopgHoe okHO
Pucynok 1 — Cxema pacnonoxennsa NCTOYHUKA N3NYYEHWA n BXOD,HOI?I AMNEPTYPbI

b) BXOLHAS AMNEPTYPA donxHa 6eimb pacrionoxeHa mex0y MCTOYHUKOM U3TTYYEHUA u YPU.

¢) MICTOYHUK USITYHEHUS u BXOLAHAST AMEPTYPA QomxkHbi b6bimb  8bipo8HEHbI  80011b
LIEHTPAJIBHOM OCH.

d) BXOOHAA AMNEPTYPA dorxHa 6bimb pacriofioxXeHa Kak MOXXHO briuxe k BX OHOUMIIOCKOCTH.

e) ®3Y domkeH 6bimb opueHmuposaH Ha demekmuposaHue ¢ 8bixo0a YPU. Boixod ®3Y dormkeH 6bimb
CcoeBUHEH € UMITYITbCHBIM MPOUECCOPOM, a 8biX00 riocrieOHez0 rnodkimodeH Kk MCA.

5.2 NsmepeHue

5.2.1 MowHocmb nomoka nadarouwje20 2aMma-usnyyeHust

a) CUCTOYHUKOM USTTYHEHUA, obnydaroujum KOHMPOIbHbIT demekmop, orpedernisiom CKopocms
cyema R, UMMyrbCo8, 8KITOYaoUWYK CKOPOCMb cHema UMIy/Ibcoe ucmodHuka R, u ¢ooHosozo wyma R, 8
obnacmu aHepaull, 0ocmamoyHbIx 0115 obecriedyeHuUsi mpebyemol moyHocmu usmepeHuli MouwHocmu nadaro-
ujeeo nomoka 8 coomeemcemeuu ¢ 5.2.1, nepeyucrneHue e).

b) CueHan om KOHMPObHO20 demeKmopa, Coomeemcmeyrwull NoaIoWEHUI0 NpU AHepausiX MeHee
10 k3B, domxeH 6bimb 3abriokuposaH coomeemcemasyroujell Hacmpodkol H;

¢) C ydaneHHbiM UICTOYHUKOM U3TTYHEHUA onpedensatom ckopocms cuema R, coomeemcmeyio-
Wyro choHOBOMY WYMY.

d) Ckopocms cyema ghoHog020 wiyMa R, dormxHa 6bimb ebidmeHa u3 rnofHot ckopocmu R..

e) Obuiee spems cHema t OO/DKHO Bbimb MaKuM, Ymobbl YUCIIO HaKoreHHbIx omcyemos (R, — R, )t
661110 661 He MeHee 100000.

ITpumedyaH ue— tnpedcmasnsem coboli aghghbexkmusHoe 8pemsi, Opyaumu Crio08amu, CYMMapHOe 8pemMs L3me-

peHull, MeHbLIEE «MEepPMe020 8PeMeHU», 8 MEYeHUe KOMOpo20 cucmemMa He CriocobHa npuHuMamse u obpabamsieams
cuzHarbi.
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f) PasHocms R, — R, oixHa 6bimb ckoppekmuposaHa ¢ yiemom KBAH TOBOW BOB®EKTUBHOCTH
IO TIOLLEHWA koHmpornsHo20 demekmopa O1is1 (homoHoe aHepauell 59,5 kaB ¢ meM, Ymobbl oTy4UMb Kop-
peKkmHbIti pe3ynibmam 0111 CKopocmu c4ema UcmoyYHuka R,

g) VamepeHusi R, O0rmkHbI bbimb 8bIN0HEHbI ¢ npedenamu doryckaemol nogpewHocmu =1 %.

5.2.2 AMnnumyOHsil criekmp uMnynsco8 CUUHmMunssyul

a) Cnekmp UMIMYTTbCOB EUHNYHBLIX @OTOHOB TAMMA-U3TTYHEHVA onpedensiemces rpu obry-
yeHuu YPU UCTOYHUKOM UN3JTYHEHUA.

b) Bpems t,, 8 meyeHue Komopozo orpedeniiemcsi crnekmp, 00MKHO bbimb 0OCMamoYHO 6oSbWIUM,
4Umobbi YuCIo 00CMOoBEPHLIX omc4yemos criekmpa (cM. 5.2.2, nepeduciieHue e) bbirio He MeHee 100000.

lMpuwmedaHue—r, npedcmasrnsem coboli aghgpekmusroe spems, Opyaumu criogamu obuiee epe-
Ms1 UsMepeHul, MEHbLUEE «MePMBO20 8PEMEHUY, 8 MEYEHUE KOMOopOoeo cucmema He criocobHa npuHuMams u
obpabamebieame cugHarbI.

¢) Crnekmp cUUHMUIAYUL hOHO8020 WiyMa Orpederisiemcst 8 MeyeHUe 3Mozo Xe 8peMeHu T, Npu
y6paHHoM UICTOYHUKE U3JTYHEHUA.

d) Cniekmp ghoHoB020 wyma QormkeH bbimb 8bldmeH u3 criekmpa no 5.2.2, nepeyucneHue a), 4mobb!
rony4ume Crekmp omec4yemos Nj 01151 KaxB020 YpPOBHS SHepauu Ej UMIMYIbCA ENHNYHOIO ®OTOHA
TAMMA-U3TTYYEHUA.

e) [lMopoe HU3KuXx aHepauli dormkeH bbimb orpederieH KaK ypo8eHb 3Hepauu, fpu komopol npedcmas-
TIeHHbIU crnekmp umeem MUHUMYM 8 UHMepeairie aHepautll om 0 0o 25 k3B (cm. npunoxeHue C).

[ns nodcyema K,, coanacHo HacmosieMy cmaHOapmy, YUCIIO UMIYIbCO8 HU3KOU 3Hepauu OO/IKHO
6bimb He borniee 20 % yuciia UMIybCO8 C YPOBHEM 3HEp2uU, COOMEEeMCMmaYUWUM MOSTHOMY 02/T0WEHU0
ghomoHos sHepauell 59,5 k3B, mo ecmb hoOmMornuky.

5.3 Koppekyusi

He ucrions3yemcs.

5.4 OnpedeneHue

a) K,paccyumsieaiom o goopmyrne

Ks=Aq-,
20e | — aghpekmueHocms cyuHmMuUInAyul, komopas onpedensemcs rno ¢hopmyne
1= (M)*/(M>- Mo),
20e M; — i-i MoMeHm aMnIumyOHo20 criekmpa UMIyilbCo8 CUUHMUITISUUL, 8bIpaXeHHbIU KaK
M = ZNI. (EI.)".
MutumansHoe 3HaqeHue E; 8 amux pacdemax QomKHO coomeemcmeoeams ropoay HU3Kol 3Hepauu o

5.2.2, nepeyucnierHuef).
KBAHTOBAS SO®EKTUBHOCTL INOMTIOUEHUA YPU A 4 onpedensiemcs 1o gpopmyne

Aq = (Mo /ix)/Ry,

20e M, — onpedensiemcst makum xe o6pa3om, kaK u 6 5.4, nepeducrieHue a);
T, — 8PEMST HaKOoMNeHuUs!, Heo6xoduMoe 1151 NoJTyyeHusI criekmpa, Kak onucaHo 8 5.2.2, nepevucnexue b);
R, — onpedenerHo e 5.2.1.

I1pumedaHue— Qopmyna dns pacyema K, obbsicHera 8 [1], [2] u [3] Bubnuozpacuu.

b) OnpedeneHue BormxHo uMems abconnomHyio nozpelwHocms 8 ripedenax + 2 %.

6 MpeacrtasneHne KBAHTOBOW 3®®EKTUBHOCTU PETUCTPALIUU

MpeacrtasneHve K, AomkHO codepkaTb crneayoLlyto nHdopmMaLuio:
- maeHTuduKaumo YPU (obwuii Tvn, HauMmeHoBaHWe UM Homep Mogenn);
- 3HaueHne K, %.

7 O6o03HayeHMe COOTBETCTBUSA

Ecnn TpebyeTca noaTsepauTs onpedenerne KBAHTOBOW 3dGEKTUBHOCTU PEFMCTPALMA B
COOTBETCTBMN C HACTOALLMM CTaHAAaPTOM, TO OHO AOJDKHO ObITb YKasaHo:
KBAHTOBAA 3OPEKTUBHOCTb PEFTMCTPALINN no TOCT IEC 61262-5—2011.
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MpunoxeHne A
(cnpaBo4Hoe)

Ykasartenb TepMUHOB

B HacTosiLeM yKasaTene Ans KaX/10ro TEPMUHA yKa3aH COOTBETCTBYIOLLMI HOMEP NyHKTa pasaena «Onpeaenequs»

HacToswero craHaapta (3.1) nnu obo3nauenue Tepmuya no IEC 60788 (MP-...-...).

AKTUBHOCTb MP-13-18
BXOAHAA ANEPTYPA 3.1.13
BXOAHAA NNOCKOCTb 31.2
BXOAHOE NOJIE 313
BXOAHOW 3KPAH MP-32-47
BbIXOAHOE U3OBPAXEHWE YPU MP-32-49
BbIXOAHOW 3KPAH YPU MP-32-48
OETEKTOP U3NTYHEHUA MP 51 01
OOMONHUTENBbHbLIA ®UNBLTP MP 35-02
nMmnynbC EQUHNYHOTO POTOHA TAMMA-U3NTYHEHUA 3.1.14
MCTOYHUK N3NTYHEHUA MP-20-01
KBAHTOBAA 3®®EKTUBHOCTb NOMMOLEHUA (A,) 3.1.12
KBAHTOBAA 3®®EKTUBHOCTb PETUCTPALIUN (K,) 3.1.11
HOPMAINBbHOE NCNONb30OBAHUE MP-82-04
OTCEMBAIOLLINA PACTP MP-32-06
NY4YOK U3NYYEHUA MP-37-05
PACCTOAHUE M(ETOHHVIK— BXOOHASA NNOCKOCTb (PUB) 3.15
PEHTFEHOBCKWUU ANNAPAT MP-20-20
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