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BBegeHwve

HacTosawmii cTaH4apT ABNSETCA NPAMbIM MPUMEHEHWEM MeXAYHapoAHoro ctaHgapta MOK 61262-5
«M3genns MeguUMHCKME 3NeKTpuyeckmne. XapakTepucTuKn 31eKTPOHHO-0NTUYECKUX YCUNUTENen peHTre-
HOBCKOro m3obpaxeHus. Yactb 5. OnpefeneHne KBaHTOBON 3(P(eKTUBHOCTM permcrpaymm*, noaroTos-
neHHoro MogkomuteToMm 62B «Annapatbl Aas Ny4eBON AMArHOCTUKM™ TexHu4yeckoro kommuteta MIK 62
«M13genvsa MeAnUUHCKNE 3NEKTPUYECKUEY.

Onpegenenne KBAHTOBOW 3®®EKTUBHOCTW PETUCTPALIMU (K,) - 3To u3MepeHue Ka-
yecTBa M300paXeHWs CUCTeMbl, 6a3upyloLleecs Ha CPaBHEHUM OTHOLIEHWA CUTHaN/WyM Ha BbIXOAEe C
OTHOLWEeHWEM curHan/ym Ha BXoge. [N NNHERHbIX cucteM QOPMUPOBAHNA M306PaXKEHUI KOppeKTeH
aHanu3 oTHoWeHns curHan/wym n K} Kak QyHKLUWN CUHYCOMAANbHO U3MEHSAIOLUXCSA CUTHANOB.

B HacTofWweM cTaHAapTe YCTaHOB/EHbI fAeTanbHble ycnosus ans onpegenenuna K, 9TEKTPOHHO-OTI1-
TUYECKOIO YCUNUTENA PEHTTEHOBCKOIO N30BPAXEHWSA ans 6113KUX K HYN0 NMPOCTPaHCT-
BEHHbIX W BPEMEHHbIX 4acTOT. Mcnonb3yemblii MeTO OCHOBAH Ha aHanu3e cnekTpa cuuHTunnaumin (CCA).

MCTOYHUNK N3NYUYEHWSA Ha Bxoge — pagnoHykamg MIAm, koTopblii npegnoytuTensHee MCTOY-
HUWKA PEHTFEHOBCKOIO V3NYYEHWA, Tak Kak paguoHYKAUAHBIA UCTOYHMK CBOGOAEH OT Apeiida v
NepnoanYecKnx GayKTyaLnit n NCMyCcKaeT raMma-n3nyyeHve B 061acTu 3HEpruii PeHTreHOBCKOro uana3oHa.
CurHan ntommHoopa Ha Bbixoge /IEKTPOHHO-ONTUYECKOI O YCUNUTENA PEHTFTEHOBCKOIO
N3OBPAXXEHWA nHTerpupyetcs Ha nnowagn, Kotopas 60/blie N306paxeHns UCTOUYHMKA.

Kpome Toro, metog CCA TpebyeT MHTErpupoBaHusa NPakTUYeCKWN BCeN 3HEPrun CBETOBbIX POTOHOB
Ha Bbixoge JJIEKTPOHHO-ONTUYECKOIO YCUNWTENA PEHTFEHOBCKOIO W3OBPAXE-
HWA, nossusLumnxca B pesynbTare NOrnoLweHns o4HOro (hoToHa raMma-usnyyeHns. 3T xapakTepucTuku
ABNATCA pe3ynbTaTOM MU3MepPEeHWUA BOAN3N HYNEeBbIX KaK NMPOCTPAHCTBEHHbIX, TAK Y BPEMEHHbIX YacToT.

HacTosAwmnii ctaHaapT npegnonaraet uamepeHne  tonbko B6nm3n LLEHTPA BXOAHOMO MNOAA.

C ppyroii ctopoHbl metof CCA He pekomeHayetcsi ana QJIEKTPOHHO-ONTUYECKUNX YCUNWN-
TEJIEW PEHTTEHOBCKOIO M30EPAXEHWS ¢ BpeMeHeM 3aTyxaHusi BbIXOAHOTO AOMUHOGOPA CylLie-
CTBEHHO 6onbwum, 4yem Yy ntomuHoopa P-20. O6bIYHO, Korja (DOTOH raMMma-u3ayyeHWs MOTNOLLEH,
WHTEHCUBHOCTb CBETOBOrO MMMy/bCa 4Yepe3 1 MC mocne Havana umnynbca AOMKHA 6biTb MeHble 10 %
MaKCUManbHOW WHTEHCMBHOCTM. JTO O3HA4YaeT, YTO BPEMEHHON WHTEpBan MeXAy HayanoM UMMynbca W
MaKCUMYyMOM MHTEHCUBHOCTM 3HAYNTENbHO MeHbLUe YeM 1mc. Tak kak metog CCA TpebyeT UHTErpmpoBaHus
M3NYYEHNS OT KaXKAO0ro OTAe/IbHOro hoTOHa raMMa-u3nyyeHuns, To NpUMeHeHe NOMUHOMOPOB C /INTENbHbLIM
BPEMEHeM 3aTyXaHWA BbI3blBaeT HEOOXOAMMOCTb MCMO/Mb30BaHWUA OYeHb HU3KUX YPOBHEM CKOPOCTW cuyeTa
(hOTOHOB ramma-u3nyyeHus, KOTopble MOryT 6biTb CPaBHUMbI CO CKOPOCTbIO CYeTa LYMOBOrO (hoHa.

13BECTHO, YTO CYLLECTBYIOT Apyrue MeTofbl nsmepeHuii K, Hanpumep, aHanns BCNbIWEK UMMNY/IbCOB,
aHanu3 CcpefjHero KsafpaTWYecKoro 3HauvyeHus LWyma W MMUTALMA KBAHTOBOrO MOT/IOWEHNA B YacTu
(hm3nyecknx xapaktepuctuk ANEKTPOHHO-ONTUYECKOIO YCUINTENA PEHTITEHOBCKOIO
N30BPAXEHWNA. MeTogbl, KOTOpble 06ecneunBaloT KOPPEKTHbIE pe3yibTaTbl U3MepeHns HeTOUHOCTbIO
HC XY>Xe, YeM MpU U3MEPEHUSX NO MeTOAMKEe HACTOALLero ctaHfapTa, ABNAKTCA TakXe NPUMEHUMbIMU.

B HacToAWeM cTaHAapTe NPUHATLI CnefyroLne TUMbI WPUQTOB:

- MeTOAbl UCNbITAHUIA — KYpCWUB;

- TEpPMUHbI, onpefensiemble B NyHKTe 3.1 1 B NPUAOXEHUN A HACTOALLEr0 CTaH4apTa, — NPOMMUCHbIE BYKBbI.

B Poccuiickoii depepaumm gelicteyeT FOCT 26141 —84 «YCMNUTENN PEHTITEHOBCKOI0 M306paXKeHnst MeguLH-
CKkmx annapatoB. O6Lme TexHWueckue TpeboBaHus. MeTofbl uchbiTaHuii*. FTOCT 26141 pacnpocTpaHsieTcs Ha
YCUANTENN PEHTIEHOBCKOrO M3obpaxeHns (YPW), BkovatoLme B cebs 650K Npeobpa3oBaHUs Ha OCHOBE pPeHTre-
HOBCKOrO 3/1eKTPOHHO-0MTUYECKOro npeobpasosarens (POOIM) B 3aWNUTHOM KOXyXe U 610K NUTaHMA 3NeKTPOLO0B
P30MM, a Takxe 3aMKHYTYIO TeneBn3NOHHYH cuctemy (3TC) ¢ MOHIOPOM (BMAEOKOHTPO/LHLIM YCTPOWCTBOM).
MapameTpbl KayecTBa U306paxkeHns, Hopmupyemble TOCT 26141, BKAOYatoT B ce6s TpeboBaHNs K TeNEBU3NOHHOM
CUCTEME 1 OLLeHMBatOTCS HabntogaTenem MM6o U3MepstoTCs, Kak nNpasBunio, Ha akpaHe MoHuTopa 3TC.

B M3K 60788, a Takxke B HacTosLLeM cTaHAapTe nog repmuHom YCUJTIUMTENA PEHTITEHOBCKOIO
N3O0BPAXEHWSA (YPW) noHnmaeTcs ycTpoiicTeo ans npeobpasosaHns PEHTTEHOBCKOIO N30BPA-
XXEHWS B ycuneHHoe BUAUMOE N306paxeHne C MCNONb30BaHWMEM JOMOHUTENBHOI0 UCTOYHMKA 3HEPT UK AN15
3TOro ycunenus, T.e. YPU — 610K npeobpasoBaHmns, BKAouyarowmii B cebs PIOM n ero 670K nNuTaHms.
MapameTpbl M306paXeHUs M3MepsATCA Ha BbIXOAHOM 3kpaHe POOI ¢ npvMeHeHUeMm yBennuMTesbHbIX
OMTUYECKUX YCTPOICTB.

KBAHTOBAA '3 PEKTUBHOCTb PETMCTPALLNW (£,), meToabl onpefeneHns KOTOPO UXTO-
XKeHbl B HacTosWeM CTaHfapTe, XapakTepusyeT LWYyMoBble cBoiicTBa PJOM. MMpoBegeHue MofJo6HbIX
CNOXHbBIX U3MepeHnli PeKOMEHAYeTCA OCYLLeCTBAATL B 1abOPaTOPHbIX YCNA0BUAX NPefnpUATUA-U3roTOBY-
Tens npu paspabotke PAOI v ero nepnoguyecknx UCMbITaHWAX.

v



FOCT P M3K 61262.5-99

FTOCYOAPCTBEHHbBLIN CTAHOAPT POCCUUCKOM GEALEPALUWN

M3nenns MegULMHCKIE 3N1eKTPUYecKue

XAPAKTEPUCTUKW SNTEKTPOHHO-OMTUUYECKNX YCUNIUTENEN PEHTFTEHOBCKOIO
MN3O0BPAXEHNA

YacTtb 5
OnpepeneHne KBaHTOBOIN 3(h(heKTUBHOCTM perucTpayum

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

Jara BBegeHns 2001—01—-01

1 O6nacTb NpPUMeHEHNS

Hactosawwmii ctaHgapT pacnpoctpaHsetcd Ha QJIEKTPOHHO-ONTUYECKUWE YCUNUTENN
PEHTFEHOBCKOIO N3OBPAXEHWA, ncnonb3yemble B MEAULMHCKOW MpPaKTUKe B COCTaBe AMarHoc-
Tnyecknx PEHTFTEHOBCKUMX AMMAPATOB

TpeboBaHMA HACTOALWEro CTaHAapTa ABNAKOTCA PEKOMEHAYEMbIMU.

HacTosAwmii cTaHaapT ycTaHaaTueneT MeToj onpegenedus KBAHTOBOW 30 ®EKTUBHOCTU
PEFNCTPALLMN (JQ SNNEKTPOHHO-ONTUYECKUX YCUNIUTENIEN PEHTFEHOBCKOIO U30-
BPAXXEHWSA nocpeacTsoM aHanm3a aMMinTY[HOrO CneKkTpa WUMMNY/NbCOB CUMHTUANALMA (DOTOHOB, Bbl-
3BaHHbIX raMmma-u3nyyeHviem.

3TOT MeToA NPUMEHSIOT ToNbKo Anst INTIEKTPOHHO-ONTUYECKUX YCUNUTENEW PEHTIE-
HOBCKOI'O N3OBPAXEHWMSA, co cKOpOCTbIo 3aTyXaHWs CBEYEHWS Ha BbIXOAE, MPUMEPHO paBHOW wUn
BbILLE MO OTHOLEHWIO K NtoMUHOGopy P-20.

2 HopmaTuBHbIE CCbIIKK

B HacToAleM CTaHAapTe UCMOJb3YIOT CCbINKY Ha CTaHAapT:
M3K 60788—84 MeguumnHckasa paguaunoHHas TexHUKa. TepMuHbl 1 onpejeneHus

3 OnpepeneHus

3.1 Vcnonb3yemble TEPMUHBI
B HacToALEeM CTaHapTe NPUMEHSAIOT CefyoL e TEPMUHBI C COOTBETCTBYIOL UMM ONpeAeneHnaMn™:

3.1.1 YPU: 3NEKTPOHHO-ONTUYECKUW YCUNUTENb PEHTTEHOBCKOIO W30EPA-
XEHUNA,

3.1.2 BXOAHAA MJIOCKOCTb: lnockocTb, NepneHfnuKynapHaa K ocu cummetpum YPU u Kaca-
TeNbHas K TOW 4acTu ero Kopnyca, KoTopas MakKCMMa/ibHO BbiCTynaeT B cTopoHy MCTOYHUKA
N3NYYEHWNA;

3.1.3 BXO/JHOE MOJIE: O6nacTb BXOAHOW MNOCKOCTU YPU, koTopas MOXET 6bITb UCMOMb-
3oBaHa gna nepegaun PEHTFTEHOBCKOIO M3OBPAXEHWA npu ycTaHOBNEHHbIX YCI0BUAX;

3.1.4 Hc nucnonb3oBaH;

3.1.5 PACCTOAHNE NCTOYHUK - BXOOAHAA MMNOCKOCTb (cokpaweHHo PUB): PaccTtos-
HUe Mexgy hoKyCHbIM naTHoM PEHTFEHOBCKOWM TPYEKU u BXOJ4HOM MNOCKOCTbIO YPU;

¢ Hapsgy ¢ HvKenpvBeLeHHbIMU TEPMUHAMU NMPUMEHSAIOT TepMuHbl N0 M3K 60788 (cm. npunoxeHne A). B
TeX Cfyyasx, Korja HavMeHoBaHuWe TepMmuHa, onpefeneHHoro B 3.1.1 —3.1.14, cosnagaeT C NPUBEAEHHLIM B
M3K 60788, npemyLLECTBO UMEET OMpejesieHr e TepMyHa HACTOALLErO CTaHapTa.

W3gaHve ogmumanbHoe
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3.1.6 LLEHTP BbIXOAHOIO N3OBPAXEHWA: LLeHTp HauMeHblUeid OKPY>XXHOCTU, OMMUCbIBatO-
wen BbIXOAHOE N3OBPAXEHUE; .

3.1.7 LEHTP BXOAHOIO NONA: Touka BXOAHOW MNOCKOCTW, koTopas n3obpaxaeTcs B
LEHTPE BbIXOOHOIO N3OBPAXEHWA; .

3.1.8 UEHTPA/IbHAA OCb: J/IuHuga, nepnengukynspHas k BXOAHOW MTOCKOCTW, npoxogasa-
was yepes ueHtp BXOAHOIO MOJ4;

3.1.9 He ncnonb3oBaH;

3.1.10 3P PEKTUBHAA AMEPTYPA: 30Ha Ha BXOAHOM 3KPAHE YPW, koTopas obny4aetcs
NMCTOYHUKOM U3NYUYEHUA yepes BXOAHYIO AMEPTYPY;

MpumeyaHne —BcneacTsre reoMETPUYHECKOIO YBENNYEHNS Y KOHEYHbIX PasMEpOB UCTOYHMKA AnaMeTp
3TOl 30HbI Bcerga 6onbuue, yem guamcrp BXOAHOW AMEPTYPLI.

3.1.11 KBAHTOBAA 3P PEKTUBHOCTb PETMCTPALINN (KJ: OTHOWeHMe KBafpaTa OTHOLe-
HUA curHan/wym Ha Bbixoge AETEKTOPA N3NYYEHWSA Kk KBagpaTy OTHOLWEHUS CUTHaN/WIyM Ha BXoje
OETEKTOPA M3NYYEHUNY,

3.1.12 KBAHTOBAA 39®PEKTUBHOCTb MOIMMOWEHNA (AQZ Uuncno oTOHOB, MagaroLmnx
Ha Bxoa JETEKTOPA N3JTYUYEHWNA w BhisbiBatowWwmx curHan Ha sbixoge JETEKTOPA U3NYYEHWA,
[leNneHHOe Ha NOJIHOEe YKUCNo NafaroLmnx HOTOHOB;

3.1.13 BXOOHAA AMEPTYPA. AnepTypa, KoTopas onpegenser niaowafb NOMepeyHoro CeyeHus
MYYKA U3NYYEHNA;

3.1.14 nMnNynbC EANHNYHOTO ®OTOHA TAMMA-N3NYYEHUNA: Yuncno ceeToBbIX HOTO-
HOB, 3aMuUTUpyeMbix BbIXOAHbIM SKPAHOM YPW, B pe3ynbTate B3anmogeiicteus ogHoro ®POTOHA
raMma-u3nyyeHus ycTaHoBNeHHON 3Heprum ¢ BXOAHbIM SKPAHOM YPU;

3.2 CTteneHb 0653aTeNbHOCTU TpebOBaHWIA

B HacToALwwem cTaHfapTe UCMNOb30BaHbl CefyoLL e BCNOMOraTe/ibHble TEPMUHbI:

- pomkeH: CoOTBeTCTBUe TpeboBaHMAM 0653aTeIbHO A1 COOTBETCTBMA HACTOALLEMY CTaHAapTy;

- pekomeHgyetca: CoOTBeTCTBME TPebOBaHUAM PEKOMEH0BAHO, HO Heo653aTeNlbHO A1 COOTBETCT-
BMA HACTOALLEeMY CTaHAapTy;

- MOXeT: OnucaHus JonycTUMbIX NyTeld AOCTUXEHWUA COOTBETCTBMA HaCTOALW MM TpebOBaHUAM;

- yCTaHoBNeHHbI: O603HaYeHUs onpefeneHHbIX AaHHbIX, NPUBEAEHHbIX B HACTOALLEM CTaHAapTe Uu
B CTaHjapTax, Ha KOTOpble faHbl CCbIIKW, Y 00bIYHO OTHOCALLMUXCA K KOHKPETHbLIM YC/IOBUAM paboTbl ©
MCAbITAHUA MAN K 3HAYEHMAM, N0 KOTOPbIM OMpefenstoT cooTBeTcTBME (cM. M3IK 60788, onpeseneHue

- HopMUpyeMblit: O603HaUYeHUs onpeaeneHHbIX AaHHbIX, yKa3biBaeMblX 06b14HO M3TOTOBUTENEM
B8 COMPOBOANTENIbHbIX JOKYMEHTAX Ha annapart, Kacalowuxcs, rnaBHbiM 06pa3om, ero Ha3Ha-
YeHUs, NapameTpoB, YCNOBUIA aKcNAyaTauuyu UM UcnbiTaHUi Ha cooTBeTcTBME (cM. M OK 60788, onpege-
neune MP-74-02);

- MpefHa3HayeHHbIi Vcnonb3yeTcs ANs XapakTepucTuKu 060pyAoBaHNs, YCTPORCTB UM UX COCTaB-
NALWMX: ONPefensieT ux HasHayeHue NN Lefb NMPUMEHeHUA n3genus.

4 TpeboBaHus

B HacTosleM pasgene npuBefeHbl XapakTepUCTUKWM annapatypbl W YCNOBWUA, HEOb6XoAuMble ANf
onpegenenns KBAHTOBOW 3®®EKTUBHOCTU PETUCTPALINI.

Tunosas cxema NPOBeAEHUA MCMbITaHWIA NpuBefeHa B npunoxeHun b.

4.1 WcxopaHble yCTaHOBKM

He uncnonb3yertcs.

4.2 ¥Ycnosus pa6otel YCUNTUNTENA PEHTTEHOBCKOIO M3OBPAXEHUNA

a) YPW pgonxeH paboTatb B ycnosuax HOPMAJIbHOIO NCMNOJ/Ib3OBAHWA, HOpMMPOBaHHbIX
N3roTOBUTENEM;

6) He cnegyet npumenats OTCEVBAIO WM PACTP 1 3alUTHbIE MOKPbITUS;

B) B cnyyae MHOrononbHoro ¥YPW n3mepeHus 4o/mKHbI NPOBOAUTL 415 Haub0bWEro HOPMUPOBaAH-
Horo BXOAHOIO NOJiA.

4.3 BxogHoe U3NYYEHWE

a) WctouHmkom BxogHoro M3TYYEHWNSA ponxeH 6biTb paanoHyonw 1A T, KOTOpbIA UMUTUPYET
(DOTOHbI FamMMa-nu3nyyeHuns aHepruein 59,5 kaB;

6) BbIX04 MCTOYHMKA MOXET BK/OYATb YaCTULbl UHbIe, YeM Te, KOTOpble U3yyaloTCa Npu pacnage
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21A T, Hanpumep, PeHTreHOBCKOE U3yyeHune cnos /, HeNnTYHUA Y PEHTIeHOBCKUE NYUYN NOMUHECLEHL NN
0T MaTepuanos, UCMOMb3yeMbIX B KOHCTPYKL MM UCTOYHUKA WU ero KOHTelHepa:

1) VIHTeHCUBHOCTb KBAHTOB 3Hepruen, otnaunyawowweiica ot 59,5 kKoB, gomkHa 6biTb MeHble 1 %
WHTEHCUBHOCTM KBAHTOB 3Hepruein 59,5 kaB.

TpebyeMmblli ypOBEHb CMEKTPaNbHON YNCTOTbl MOXET OblTb LOCTUIHYT Ucnonb3oBaHnem ®UN/IbTPA
13 0,5 mm mean, 3T10T PUNJIbTP ymMeHbluaeT NOTOK (POTOHOB 3Hepruein 59,5 kaB ¢ koadhpuymneHTOM,
paBHbIM NPUGIN3NTENLHO 2.

2) Mo6oit AOMONHUTENbHbBIA ®UNBTP fomkeH 6biTb PacMoONOXEH HACKOMbKO BO3MOXHO
6/11M3KO K UCTOYHUKY U 60onee 6M3KO K UCTOYHMKY, YyeM BXOAHAA MIOCKOCTb ¥YPU unn KOHTPOb-
HbIA geTekTop (cm. 4.5.2).

B) AKTUBHOCTb ucTo4HMKA A0NXKHA o06ecneymBaTb CKOPOCTb cyeTa Av oT 50 o 500 hoTOHOB
aHeprueil 59,5 kaB B cekyHay Ha BXOAHOW AMEPTYPE npu reomeTpuueckux ycnosusx 4.4.2. [ina
3TOro Heo6xoAMMa aKTUBHOCTb 0KONO 107 BK.

4.4 TECT-OBBEKT

441 BXOAHAA ATEPTYPA

a) MonepeuHoe ceueHne MYYKA U3NYYUYEHWA, nagarouiero kak Ha YPW, Tak 1 Ha aeTekTop (cm.
4.5.2), LO/MKHO ObITb OFPaHNYEHO MMEHHO 3Toit BXOAHOWN AMEPTYPOW;

6) Ans TOro, 4To6bl M36eXaTb OTKNOHEHWI OT MMaHMPYEeMOro pe3y/nbTaTa Ha BbIXOAe BCMeACTBUE
NOKanbHbIX M3MeHeHUl TonwnHel BXOAHOIO SKPAHA, guametp BXOAHOW AMEPTYPbI gonxeH
6bITb He MeHee 4 MM;

B) [ns KOHTPONLHOrO AeTekTopa, cogepxawero kpuctann, BXOAHAA AMNEPTYPA gomkHa orpa-
HWYMBATb NYYOK Ha NAOLWaju, He NpeBbiakLeid nnowagb 6asbl KpUucTanna; NnagaroL il MyyoK He JO/MKeH
NPOHN3bIBATb CTEHKN KpUCTanna;

r) TonwuHa ceyeHns BXOAHOW AMEPTYPbl no 3KBMBaneHTy MOFMOWEHNUS [OMKHA 6biTb He
MeHee 3 MM CBUMHLA.

4.42 TeomeTpus UsMepeHwuit

a) [Ona orpaHMYyeHUs OTKJOHEHWIA nornoweHus ramma-nyveir Bo BXOAHOM 3KPAHE YPU un
yBenuyenns 3O PEKTUBHOW AMEPTYPbI BceAcTBre paclunpeHns Nafarolero nyyka yron 0 JomkeH
6bITb He 6onee V (cMm. pucyHok |) n onpegensercs no gopmyne

9 - arctg (L) + </)2ZJ,

rge dy — guameTtp UCTOYHMKA:
AI,_- avnametp BXO4HOW AMEPTYPbI;
paccTosHne mexgy MCTOUHUKOM W3NYUEHUA n BXOAHOWN AMNEPTYPOW.

6) OfHo 1 TO xe 3HaveHue L, <, n L 4OMKHO 6bITh MCNOMBb30BAHO ANS U3MEPEHUIA C KOHTPObHbIM
feTeKkTopom 1 YPU.

4.5 W3meputenbHoe obopygoBaHue

451 ®0TO3NEKTPOHHbIA YMHOXUTENL (DY)

®0TO3NEKTPOHHBI YMHOXUTENb LOMKEH UCNOMb30BaTLCS 418 AeTEKTUPOBaHNA CBETA, IMUTUPYEMO-
ro YPW, un ceeTa, SMUTUPYEMOTO CLUUHTUANSALMNOHHBIM KPUCTaNI0M, eCiM NCNONb3YeTCA KOHTPO/bHbIN
[eTeKTOp C CUMHTUANALUOHHBIM KPUCTANIOM.

4.5.1.1 Ycnosusa pabotel ®3Y

a) BbICOKOBOMLTHBIA MCTOYHUK, NUTaOWMin ®I3Y, aonxeH obecneynsaTb INHENAHbIA OTKAMK PIY;

6) Bbicokoe HanpsXeHue JOMKHO 6bITb NPUAOXKEHO K PIY 3a Bpema HC 6onee 30 MUH 4O HayaTa
n3MepeHniA, 4YTobbl 06eCcneynTb CTabNNLHOCTL OTKANKA DIY.

45.1.2 YcTaHoBKa ®P3Y

a) ®3Y 1 YPU ponxHbl 6bITb 3alMLLEHbl, YTOObl M36eXaTb eTEKTUPOBAHMA NapasuTHOrO CBETa;

6) [Ana n3amepeHuni cnekTpa aMnanTyAbl UMMNYbCOB CLMHTUNNALUIA PEKOMEHAYETCA, YTOObI ahdek-
TUBHOCTb ONTUYECKON cxeMbl Mexay ®3Y n BbIXOAHbIM M3OBEPAXEHWMEM YPW 6bina He MeHee
5 % CBEeTOBbIX (DOTOHOB, 3MUTMPYEMbIX Nog Bo3geicTenem MMMYNbCA EAVHNYHOITO ®OTOHA
FTAMMA-N3NYUYEHWA, nocTynawowmnx Ha poTokaTog ®33Y.

3T0 MOXET 6blTb JOCTUIHYTO pacnofioxxeHnem ®3Y HenocpeAcTBEHHO HANPOTWB BbIXOAHOIO OKHa
YPW unu ncnonb3oBaHMeM ONTUKW C LIWPOKOI anepTypoii (>F/2).

B) B cnyuyae, korga ucnonb3yetca ontuka, BbIXOAHOE N3OBPAXEHWE YPW pomkKHO 6bITb
ChoKycnpoBaHo Ha Bxofe ®IY, 4yTo6bI NPeAOTBPATUTL PaCcLLUUPEHME CNEKTPa BCNeCTBUE HEOAHOPOAHOCTH
(hoToKaTofa PIY;
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r) ®OHOBbIN CBET, UMUTUPYEMbIA BbIXOAHBIM TKOMUHOPOPOM BHE Naowaan nsobpaxeHuns BXOL-
HOW AMEPTYPbI, MOXeT Bbi3BaTh Heo6X04MMOCTb 3aWwnTbl PIY COOTBETCTBYIOLLEN MACKOIA.

Mpu mcnonb3oBaHWM Macku ce aneprtypa He [O/MKHA MPENATCTBOBATb MPOXOXAEHWUIO (HOTOHOB,
UMUTUpyembix 30HOI BbIXOAHOITO WM3OBPAXEHWA, gnameTp KOTOpPOW AO0/MKEH ObiTb HE MeHee
ABoiiHoro gnametpa 9O PEKTUBHOWM AMEPTYPbI.

4.5.2 KOHTPOSNbHbIN feTekTop

KOHTPONbHLIA AeTEKTOP UCMONMb3yeTCca A8 U3MepeHuii natoka oToHOB aHeprueit 59,5 k3B, naga-
owunx Ha BXOAHYO MNOCKOCTb. KBAHTOBAA S®PEKTUBHOCTb PEFMCTPALINWN KoOH-
TPONbLHOTO AeTEKTOpa Ha 3TOW 3HEPrun LoMKHa 6blTb 4OCTATOYHO BbICOKOM UMW AO/MKHA OblTb M3BECTHA C
[OCTaTOYHOW TOYHOCTbIO, T. C. MOrPeWHOCTb WM3MepeHMin [o/KHA 6biTb He 6onee 2 % abCOMOTHOMO
3HaYeHuns.

4.5.3 NMnynbCHBIA npoueccop

a) mnynbcHbI npoueccop npeAcTaBAseT co60i 31eKTPOHHbIA Npubop, NpefHasHauYeHHbI Ans
(hopMMpoBaHNUA HOPMMUPOBAHHOIO BbLIXOLHOrO CWUrHana A7 MHOrOKaHanbHOro CrekTpoaHanusaTopa
(MCA). Pa3max 3aToro BbIXOHOr0 CUrHana nponopLuoHaneH aMnanTyAe UMNynbca Ha Bxofe. IMNynbCHbINA
npoLeccop pacnosiaraetcs B TpakTe cCurHana mMexay sbixogom ®3Y n exogqom MCA, B KOTOPOM M3MepstoT
cnektp UMNYJNbCOB EAVHWYHBIX ®OTOHOB FAMMA-U3NYYEHWNA, 3apeructpmpoBaHHbIX
YPW; OH MOXeT Takxe MCNoab30BaTbCA LNA ONpefenieHns CKOPOCTM cyeTa C MOMOLWbI KOHTPO/BHOMO
[eTeKTopa.

6) Ansa athheKTUBHOro U3MepeHns CUMHTUANAUKI / (cM. 5.4 HacToALLero ctaHAapTa), Bbi3blBaeMbIX
aMnanTygHbIiM cnektpom MMMYNbCOB EAVHUYHBIX ®POTOHOB TAMMA-UN3NYYEHWNA, npouec-
COpP MOXET BK/tOYaTb 3/1eMeHTbl, YCTPaHAIOLWME UCKaXaKoLWmMe CUTHanbl, Bbi3BaHHbIE CKNaAblBAHUEM ABYX
unu 6onee UMNYNbCOB B TeYEHUE W3MEPEHUA efUHUYHOTro umMmnynsca. OAHAKo NpuU PeKOMeHAYeMbIX
CKOPOCTAX cyeTa Hanmune QuUnbTpa «aHTMCOBNAAEHU» 06bIYHO He TpebyeTcs.

B) [On1s nsmepenns KBAHTOBOW 3P DPEKTUBHOCTW MOTNOLWEHNA AQ(cMm. 5.4 HacToALwe-
ro cTaHgapTa) HeT OCHOBaHWIA MCMONb30BaTh PUALTP «aHTUCOBMAAeHWIi». ECiM OH BCe XXe MCMOMb3yeTcs,
OH J0/KeH 6bITb COEAUHEH C CUCTEMON HaKoNneHUs 3P heKTUBHOrO BPeMEHWN N3MepeHUs (3pdeKkTUBHOE
BpPeMs), KOTopas paspellaeT HaKOMMeHVe TONbKO B TEYeHWEe TEX MHTEPBANOB, KOrja npoueccop cnocobex
NMPUHUMATb CUTHanbl. Ecnn 370 ycnoBne He BbIMOMHEHO, OWKW6GKa U3MEepPeHU i CKOPOCTU cyeTa MpPeBbICUT
camy U3Mepsemyto BeSINUUHY.

4.5.4 MHorokaHanbHblii cnektpoaHanunsatop (MCA)

a) CurHanbl ¢ BbIX0Aa MMNYNbCHOMO MPOLECccopa A40/MKHbI 6blTb 3aperucTpUpoBaHbl TaKUM 06pasoMm,
4TOGbLI ONpeaenseMoe YACA0 3aperncTpMpoBaHHbIX COObITUIA BbIN0 Obl hyHKUMeNn amnanTyasl MMMOY Nb-
CA EAVHNYHBIX dOTOHOB TAMMA-U3NYYEHWNA. MCA aBnseTcs 06WeTeXHNYECKUM 3NeKTPOH-
HbIM NPU6OPOM, CNOCO6HLIM peanu3oBaTthb 3Ty 3ajady.

6) KaHan, COOTBETCTBYIOLLMNIA HYNeBOW aMnANTyAe UMMYNbCa, JOMKeH OblTb W3BECTEH /18 TOUYHOIO
pacuyeTa y3n0BbIX TOYeK crekTpa. [peuu3noHHble reHepaTopbl UMMY/AbLCOB CMNOCOGHbLI 06ecneynTb 3Ty
hyHKUMIO.

B) KoHcTpykumeit MCA fonxeH ObiTb MpPefyCcMOTPEH HWU3KOYPOBHEBbIA Aguckpumunatop (HA),
KOTOPbIA yCTpaHsAeT BCE UMMYNbCbl HUXE BbIOPAHHOr0 YPOBHS.

r) Kouctpykuus MCA fomkHa obecrneynsaTb BO3MOXHOCTb HAKOMAEHUA «MepTBOrO» BPEMEHWU, B
TeyeHne KoToporo MCA Hc cnoco6eH MOACHMTbIBaTb BXOAHbIE UMMYNbChI.

n) 4T06bl He Hacbiwate MCA BbICOKOIHCPICTUYECKUMM KBaHTaMU (POHOBOro wyma, HJI fonxeH
ObITb HAacCTPOEH Ha YPOBEHb CYMMAapHOro «MepTBOrO» BpeMeHW, KOTOpOe AO0/XHO 6biTb He Gonee 5 %
CYMMapHOT0 BpeEMeHN U3MEpPEHUS.

5 Onpegenene KBAHTOBOW 30 OEKTUBHOCTU PEFTUCTPAL NN

TUNOBOW aMNANTYAHbIA CMEKTP MMMYNbCOB CUMHTUANALWIA ANA KOHTPONbLHOrO AeTekTtopa u YPU
npeAcTasfieH B Npunoxexdun B

5.1 lMogroroska

5.1.1 V3mepeHne MOLLHOCTMW NajatoLLiero raMma-nu3nyyeHus

a) NCTOYHWNK N3NYYEHWSA, smiovatowmii ero ®UNBTP (ecnn TpebyeTcs), » BXOOHAA ANEP-
TYPA [0MKHbI 6bITb Pacnono><eHbl B COOTBETCTBUM C 4.4.2, nepeyncneHme a) u pucyHkom 1

6) BXOAHAA AMNEPTYPA pomkHa 6biTb pacnono>keHa me>xxgy WCTOUHMKOM U3NYYEHWA n
KOHTPO/bHLIM [Je TEKTOPOM. .

B) KOHTPONbHbIA AeTeKTOp AOMKeEH OblTh PacnoNodKeH No oTHoweHnto K BXOAHOW AMNEPTYPE
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Taknm 06pas3oM, YT06bl OH ONpesensii MOWHOCTbL NOTOKa raMMa-u3nyyYeHns B CeHeHNN BXO,EI,HOI7I AMEPTY-
Pbl B cooTBeTCTBUM C TpeboBaHnsMM B 5.2.1.

5.1.2 V13mepeHue aMnANTYAHOrO CNeKTpa MMNYNbCOB CLUMHTUANALMIA

a) NCTOUHUMK U3NYYEHWNA, skntovatowmii ero domnbTp (ecam TpebyeTcs), n BXOAHAA AMNEPTY -
PA [OMKHbI 6bITb reOMeTPUYECKN PACNONOXKEHbl B COOTBETCTBUMN C 4.4.2, nepeuncneHme a) n pucyHkom 1
veu 6) BXOAHAA ANEPTYPA pomkHa 6bITb pacnono>keHa mMe>xkgy WCTOUHWKOM M3NYYEHWA u
c) NCTOUHWK U3INYYEHNA n BXOAHAA AMEPTYPA fomKHbI 6biTb BblIpOBHEHbI BAONL LIEHT-
PANBHOW OCW.

r) BXOLHAS AMEPTYPA fomkHa 6bITb pacnonoxeHa kak MoXHo 6nu>ke k BXOLHOW MIOCKOC-

) Y pomkeH 6bITb OPUEHTUPOBaH Ha AeTeKTUpoBaHue ¢ Bbixofa YPW. Bbixog ®3Y fomkKeH 6bITb
COE/IMHEH C UMMYNbCHBLIM MPOLECCOPOM, a BbIXOZ nocnefHero noaknoyed Kk MCA.

5.2 WN3mepenue

5.2.1 MolHOCTb NOTOKAa NajarlLLero raMMma-u3snyyeHums

a) C NCTOYHUNKOM UN3NYYEHWA, obnyyatoLwym KOHTPONbHbIA e TeKTOop, ONpefenstoT CKOpoCTb
cyeTa F. UMNYNLCOB, BKIHOYAKLLYHO CKOPOCTb CHeTa WMMNY/bCOB MCTOYHMKA Run ¢hoHOBOrO Wyma A obnacTy
SHEpruid, [OCTaTOuUHbIX AN 0b6ecneyeHns TPebyeMoil TOYHOCTY U3MEePEHN A MOLLHOCT W NajaloLlero noToka B
COOTBeTCTBMM C 5.2.1, nepeuncnexue ).

6) CwrHan 0T KOHTPOLHOIO AeTeKTOopa, COOTBeTCTBYIOLMNIA NOMNOLLEHUIO NpU 3HeprusaxMmeHee 10 k3B,
[OMKeH 6bITb 3a6710KMPOBAH COOTBETCTBYHOLWe HacTpoiikon HA;

B) CyganeHHbiMm MCTOYHWNKOM MN3NYYEHWNSA onpefenstoT CKOPOCTb cyeTa Hll COOTBEeTCTBYHO-
LY (hOHOBOMY LLYMY.

r) CkopoCTb cyeTa (hOHOBOrO LymMa RMA0MKHO 6bITh BblYTEHA U3 NONHON ckopocTw A,

4) O6uiee BpeMs cueTa T JOMKHO ObITb TakuM, YTO6bl YNCNO HAKOMAEHHbIX 0TcueToB (", —RJ mT
6b1no 661 He MeHee 100000.

MpuMeyaHue —xnpeacTaenseT coboi aththeKTUBHOE BPEMS], APYrVIMIA CNOBaMM, CyMMAapHOE BPEMS M3MEPEHUH,
MeHblLiEe *MepTBOro BPeMeH!». B TeueHWe KOTOPOro cMcTema He CrocobHa NPMHUMATb 1 06pataThbiBaTh CUTHAbI.

e) PasHOCTb 51, —  [JOMKHA 6bITb CKOPPEKTMPOBaHa ¢ yyeToM KBAHTOBOWM 9O ®EKTVUBHOCTU
MOMrNOLWEHWSA koHTponbHOro feTekTopa Ans (POTOHOB 3Heprueit 59,5 k3B ¢ Tem, 4TO6bI NOAYYNTb
KOPPeKTHbIi pe3ynbTaT ANS CKOPOCTMW cyeTa UCTOUHMKA F,,.

>K) W3mepenns Ru fomKHbl 6bITb BbINOAHEHbI C NpeAenamu Aonyckaemoid norpewHocTy £1 %.

5.2.2 AMNIUTYAHbIA CNEKTP UMNYNbCOB CUMHTUANALNIA

a) CnekTp UMMNYNbCOB EAVHNYHbBIX ®OTOHOB NTAMMA-N3NYYEHWNSA onpegenseTcs npu
061y4eHun YPN MCTOYHUNKOM N3NYYEHNA.

6) Bpems xx, B TeuyeHne KOTOPOro onpeaenseTca cnekTp, JOMKHO ObiTb 4OCTATOYHO 60bLLNM, YTOObI
uncno AOCTOBEPHLIX 0TCUeTOB cnekTpa (cMm. 5.2.2, nepeuncneHue a) 6bi10 He MeHee 100000.

MpumeyaHune —xx NpeacTasnseT coboin achheKTMBHOE Bpemsi, APYriMi CrioBamm 06LLEe BPeMS 13MEPEHUIA,
.MeHblLEe *MepTBOro BpeMeH», B TeUeHre KOTOPOro cMcTema He CrocobHa NpuHUMaTb 1 06pabaTbiBaTh CUTHA/bI.

B) CnekTp CUMHTUANALNIA (DOHOBOIO LyMa ONpeaensieTCs B TeUYeHNe 3TOro >Ke BPeMeHU T, NMpu yopaHHOM
NCTOYHWKE U3NYYEHWA.

r) CnekTp (hOHOBOrO Liyma AOMKeH OblTb BbIYTEH W3 cnekTpa no 5.2.2, nepeyncneHne a), 4Tobbl
NoNy4YnTb CNEKTP O0TcYeTOoB N., AN KaXKAoro yposHsa aHeprun E, UMMYNbCA EAVHNYHOIO ®OTOHA
FTAMMA-N3NYYEHNA. '

4) Tlopor HU3KUX 3Hepruii fomKeH BbIThb OnpejeneH Kak ypoBeHb 3HepPruu, Npyu KOTOpPOii NpecTaBneHHbIN
CMeKTp UMeeT MUHUMYM B MHTepBane 3Hepruii oT 0 4o 25 k3B (cM. npuno>keHue B).

Ans noacueTa Ky cornacHo HacToAWEMYy CTaH4apTy, YACAO UMMYAbCOB HU3KOW 3HEPTUM JOMKHO 6bITb
He 6onee 20 % uucna MMNYNbCOB C YPOBHEM 3HEPruM, COOTBETCTBYHLWMM MOAHOMY NOMNOLEHNO (DOTOHOB
3Hepryveii 59,5 k3B, T0 ecTb hoTONUKY.

5.3 Koppekuus

He ucnonb3yeTrca.

5.4 Onpegenexue

a) K3paccunTbiBaloT no dopmyne
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“ Ag'L
roe | — 3pheKTMBHOCTb CUMHTUANALNIA, KOTOopas onpeaenseTcs no dopmyne
= (MfyMjMJ,
roe M, — i-it MOMEHT aMNAMTYAHOTO CEKTpPa UMMYNbCOB CUMHTUANALMIA, BbIpaXKeHHbI Kak
M, “ 27 Nf (Ej,

rae N j— uncno UMnynbCoB CO 3HAYEHWEM 3HEPTrUM
MUHMManbHoe 3HaueHe E1B 3T1x pacueTax AOMKHO COOTBETCTBOBATb NOPOrY HU3KOI 3Heprum no 5.2.2,

nepeyncneHue e).
KBAHTOBAA 30 PEKTUBHOCTbL MOTMNMOWEHWNA YPW AQonpeaenseTcs no opmyne

A0 = (M ~x)/Rb,

roe MO — onpegenseTca Taknm >ke 06pa3oM, Kak u B 5.4, nepevucneHve a);
T — BpemMs HakomnneHus, HeobXoAMMOe A1 MONyYeHMs cnekTpa, Kak onucaHo B 5.2.2, nepeuncneHune
6);
Ru— onpegeneno B 5.2.1

MpumeyaHune — dopmyna ana pacueTa K, obbsicHeHa B [, (2J n (3/ npuno>kenns I

6) OnpepfeneHne JOMKHO UMETH abCONOTHYIO NOrPeLHoOCTb B npefenax 2 %.

6 MpeactasneHne KBAHTOBOW 3O ®EKTUBHOCTW PEFUCTPALIUM
MpepcTtaBneHne K, LO/MKHO cofepXaTb CeAyoLWyo MH(opMaLmio:

- ngeHTupmKauno YPU (o6uwmnii TMN, HanMeHOBaHWe UM HOMEP MOAENN);
- 3HayeHue K,, %.

7 O603HaYeHve COOTBETCTBUSA
Ecnu TpebyeTca noateepauTh onpegeneHne KBAHTOBOW 3O PEKTUBHOCTW PEFUCTPA-

LW B cOOTBETCTBMM C HACTOALLMM CTaHAAPTOM, TO OHO AOMKHO GbiTb YKa3aHO:
- KBAHTOBAA 3 PEKTUBHOCTb PETUCTPALUWNW no FTOCT P M3K 61262.5—99.

PucyHok ] - Cxema pacnionoxenns MICTOUHUKA V3/TYUYEHUSA n BXOAHOW AMEPTYPbI
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MPNNOXEHWVE A
(cnpaBo4HOE)

Ykasartesib TepMUHOB

B HacTosiLLeM yKasaTesnie Ans KaXAoro TepM1Ha yKazaH COOTBETCTBYIOLMIA HOMeP NYHKTa pasaena «OHpesene

HVS» HacToALero ctaHgapta (3.1) nam 0603HaveHne TepmmnHa no M3OK 60788 (MP-...-. ).

AKTBHOCTb MP-13-18
BXOOAHAA AMNEPTYPA 3.1.13
BXOOHAA M/IOCKOCTb 312
BXOAHOE NOJE 313
BXOAHOW 3KPAH MP-32-47
BbIXOAHOE M30BPAXEHVIE YPU MP-32-49
BbIXOAHOW 3KPAH YPU MP-32-48
OETEKTOP N3NYYEHWNA MP-51-01
OOMONMHUNTENBHBIN ®UTBTP MP-35-02
MMNYnNeC EANHNYHOIO ®OTOHA TAMMA-U3NYYEHUA 3114
NCTOYHUK N3NYYEHUA MP-20-01
KBAHTOBAA 3®PEKTUBHOCTbL MOIIOWEHWSA (AN 3.1.12
KBAHTOBAA 39 PEKTVBHOCTb PEFTMCTPALNN (X] 3111
HOPMAJIbHOE IACMOJ/Ib3OBAHUE MP-82-04
OTCEMBAKOLLWI PACTP MP-32-06
MYYOK N3NTYUEHUA MP-37-05
PACCTOAHUE NCTOYHWK - BXOOHAA MIOCKOCTL (PUB) 315
PEHTTEHOBCKWW AMMNAPAT MP-20-20
PEHTTEHOBCKOE VM30OBPAXXEHUE MP-32-Ol
COMPOBOAVNTE/IbHbLIE AOKYMEHTHI MP-82-01
TECI-OBBbEKT MP-71-04
YPU 311
YCUINTENb PEHTFEHOBCKOIO N30BPAXEHUA (YPU) MP-32-39
OUNbTP MP-35-01
LIEHTPAJ/IbBHAA OCb 318
LIEHTP BXOAHOIO Nod 317
LIEHTP BbIXOAHOIO N30OEPAXXEHWA 3.16
3NEKTPOHHO-OMNTUYECKNWN YCUNTUTENTb PEHTTEHOBCKOIO N30OBPAXXEHUA MP-32-40

OPDPEKTNBHAA AMNEPTYPA 3.110
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NPUNOXXEHWE b
(cnpasoyHoe)

TunoBasi cxeMa NPOBELEHUS WUCTbITaHN



4yucno otcye
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MPNNOXEHWVE B
(cnpaBoyHOe)

TunoBoV aMMMTYAHbIA CEKTP UMMY/IbCHBIX CLMNMbINSALMNIA

PrcyHok C.2 —OneKTPOHHO-0NTUYECKUIA YCUNTENb PEHTITEHOBCKOMO M306paKeHUs
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(cnpaBo4HOE)
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