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HAINUOHAJBHBIMN CTAHJIAPT POCCUHNCKON ®PEJEPAIIUMNU

NCTOYHUKHN PEHTTEHOBCKOI'O U3JIYYEHUA
PAIMOHYKIIMJAHBIE 3AKPBITBIE

MeTtoapl U3MepeHUs: NAapamMeTpoOB

Sealed radionuclide X-radiation sources. Methods of parameters measurement

JlaTta sBegenns 2004—07—01

1 O6aacTh npuMeHeHHs

Hactosiuuii cranmapTt pacnpocTpaHsieTcs Ha 3aKphIThble PaAMOHYKIUAHbIE UCTOYHUKU (3PU) peHT-
TeHOBCKOTO M3IIyYEHMS, BBIITyCKaeMble TTPOMBIIIICHHOCTRIO (Iajee — MCTOYHWKH), M YCTAHABIMBAET Me-
TOIBI U3MEPEHMST UX OCHOBHBIX PaIMalIMOHHBIX MMapameTpoB (aanee — OPII):

- moToka (POTOHOB PEHTTEHOBCKOTO W3Ay4YeHUs! 3alaHHON SHEpruM (WM B 3aJaHHOM Jvara3oHe
SHeprHii) B TesiecHbIi yro 10™* ¢p oTHOCHUTeIbHO HOpMaIH K paboueil OBepXHOCTH UCTOYHUKA (Taee —
1oToK (oToHOB) B auamnaszone 5-10~> — 10° ¢! mpu sneprun doroHos ot 1,25 mo 150 k3B;

- aKTUBHOCTM PaIMOHYKJIMIA B JAHHOM MCTOYHWKE PEHTTEHOBCKOTO WMBIIyYeHMS (Hajiee — aKTHB-
HocTb) B auanasoHe 10> — 10'* Bk mpu sHeprum ucmyckaembix ¢oToHoB oT 1,25 1o 150 k3B.

CraHmapT He pacHpoCTpaHsIeTCS Ha METONBI ITOBEPKU PabOYMX STATIOHOB (CPEACTB M3MEPEHMIT —
nanee CH) 1-ro unu 2-ro paspsiga — UCTOYHUKOB (POTOHHOTO M3IyYeHUs] YHU(DUIIMPOBAHHBIX WIN CIIEL-
aJTbHOTO Ha3HaueHUsl, — MpUMeHsieMbIX B kKayecTBe CU (manee — 3TaJJOHHbIE UICTOYHUKH).

YcTaHoBJIEHHBIE HACTOSIIIIAM CTaHIapTOM METOIBI U3MEPEHUI ClieayeT UCTIOJIb30BaTh TP OIIpeesie-
HUU TI0TOKAa (POTOHOB, MCITYCKAEMBIX UCTOYHUKAMM TaMMa-M3Ty9eH!s B YKa3aHHOM TUAaIa3oHe dHEePTHit
¢otonos mo I'OCT 4.59.

2 HopmaTuBHBIE CCBHLIKH

B Hacrosiiem ctaHaapTe MCIOJIb30BaHbI CChIIKM Ha CIEAyIOle CTaHAAPThI:

T'OCT 4.59—79 Cucrema nokasareseii KadyecTsa npoAaykuuu. CpeactBa U3MepeHUil MIOHU3UPYIOLLIMX
uznyyeHuit. Homenknarypa nokasareneit

I'OCT 8.033—96 T'ocymapcTBeHHas cucTeMa obecIieueHusT eAMHCTBA u3MepeHmii. ['ocymapcrBeHHast
ITOBEPOYHAsT CXeMa IJIsI CPEICTB M3MEPEHUI aKTUBHOCTH PAIVMOHYKIMIOB, ITOTOKA M IJIOTHOCTH ITOTOKA
anbda-, 6era-4acTUll U (POTOHOB PATAUOHYKIMIAHBIX UCTOUHUKOB

I'OCT 8.207—76 TocymapcTBeHHas ccTeMa obecIieueHUsI eAMHCTBA u3Mepenuii. I1psimbie namepe-
HUSI ¢ MHOTOKpPAaTHBEIMU HaOJoaeHusIMU. MeToabl o0pabOTKu pe3yabTaToB HaOmoneHuii. OCHOBHBIE I10-
JIOXKEeHUS

I'OCT 15484—81 HznydyeHuss MOHU3MPYIOIINE U X U3MepeHMs1. TepMHUHBI U OIIpeaeIeHUS

I'OCT 16957—80 AHanu3aTopbl MHOTOKAHAJbHbIE aMILIUTYIHbIC. OCHOBHBIE ITapaMeTphbl U OOLITE
TEXHUYECKUE TpeOOBaHUS

I'OCT 18577—80 YcrpoiicTBa TepMO3JIEKTPUIECKHE ITOIYIIPOBOIHUKOBBIE. T€pMUHEL U OIIpeaesie-
HUS

I'OCT 26874—86 CrieKTpoMeTpbl SHEPIUil MOHUBUPYIOIINX U3IydeHUi. MeTombl U3MEPEHUST OC-
HOBHBIX ITapaMeTpPOB

TOCT 27451—87 CpencrtBa udMepeHUii MOHU3UPYIOLIMX U3TydyeHuid. OO1me TeXHUIeCKUe YCI0BUS

I'OCT P 8.563—96 T'ocymapcTBeHHas cucTeMa 00ecIiedeH!s eIMHCTBA N3MepeHNit. MeTOINKN BhI-
MOJIHEHUSI U3MEPEHUN

WN3nanue odunmanbHoe
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3 Onpenenenns

B Hacrogmem crangapre npuMmeHeHbl TepMuHbl o TOCT 8.033, TOCT 15484, [1].

4 O0mme TpeOOBaHNSA

4.1 TpeOGoBaHua K U3MepPEHHSIM

Hns onpenenenust OPIT MICTOUHMKOB NPUMEHSIIOT KaK aOCOMIOTHBIE, TaK 1 OTHOCUTENIbHbIE METOIbI
U3MEPEHUM.

IIepeuyeHp MeTOOOB U3MEPEHUI TIpUBeaeH B Tabauie 1.

4.2 TpebGoBaHMA K HCTOYHHKAM

HMcTouyHMKU AOJKHBI OBITh T€pMETMYHBIMU M TpoiTH nepen uaMepeHusiMu OPIT mpoBepky Ha
COOTBETCTBHE YPOBHS PaaMOAKTUBHOTO 3arpsI3HEHUs KallCyJIbl WA 3aIlMTHOTO TOKPHITHS TPeOOBaAHMSIM
HOpPMaTHBHBIX AJoKyMeHToB (H/I).

4.3 Cpencrsa u3MepeHuii

4.3.1 WUcnonsdyembie CH MOHU3UPYIOIIMX U3TYYEHUI, B TOM YUCIIE U CHeUaTbHO pa3paboTaHHbIE
yctaHoBku mist u3MmepeHuss OPII (mamee — m3amepuTenbHbIE YCTAHOBKHU), IOJDKHBI COOTBETCTBOBATH IIO
rmokasaresisim KadecTBa TpedoBaHusim 'OCT 4.59.

4.3.2 Hcnonb3yembie MPU OTHOCUTEIbHBIX U3MEPEHMSIX STATIOHHbIE NCTOYHUKM — paboyre 3TaJOHbI
1-ro unu 2-To paspsma, B TOM YHCJIe PamOHYKIMIHBIE NCTOYHUKU CIEIIMaTbHOTO Ha3HAYeHWs, U U3Me-
pUTETbHBIE YCTAHOBKU — JTOJDKHBI OBITH TTOBEPEHBI B YCTAHOBICHHOM ITOPSIIKE.

Taonuuma 1

3HaueHue mapaMeTpa .
WHtepBan sHepruit
Howmep pasnena
M . doroHoB, rme
€TON H3MEPEHUM IToTtok oToHOB AKTUBHOCTH MPUMEHNM METOL, HACTOSIIIETO
B TeJIECHBII yron PAIMOHYKIUAA 3B CTaHapTa
10~ ¢cp, ¢! B UCTOYHUKE, Bk
MeTon oOrpaHMYeHHOro Te- 6
JIECHOTO yIJia Ot 0,5 no 10 — 4,5—150 5
MeTon abCOMIOTHOTO cUeTa
MOHM3UPYIOIINX YACTHIL ors-107° o 10 — 4,5—150 6
Meron 3ameleHusI Or2 10~* go 10% Or 10% o0 10" 1,25—150 7,8
Kamopumerpuyeckuit MeTox, — Or 10° o 103 5,9—150 9

4.3.3 Hcnonb3yeMble P OTHOCUTEIbHBIX 3MEPEHMAX YHU(UIIMPOBAHHBIE 3TAJIOHHBIE NCTOYHUKI
W MCTOYHUKHU CHEeLMaJTbHOTO0 Ha3HAYEHMST JOJIKHBI ObITh MACHTUYHBI KOHTPOJUPYEMbIM MCTOUHUKAM IO
KOHCTPYKIIUM ¥ MaTepHaiTy KaIlcysl, TeOMeTPUUECKIM pa3zMepaM, PaTuOXUMUIECKOMY COCTAaBY M CTPYKTYpe
aKTUBHOHN yacTtu. Mx momyctumoe OT/IMYME MO HOMMHajdbHOMY 3HaueHMo OPII oT KOHTponupyembix
HMCTOYHUKOB OLIEHUBAIOT MPU COCTABJIEHUN METOMUK BBIMTOJIHEHUST u3MepeHuil (nasee — MBU).

4.3.4 DrajoHHBIE UICTOYHUKHN, HE COOTBETCTBYIOIIME TpeOoBaHUAM 4.3.3, momycKaeTcs UCIT0JIb30BaTh
TOJIBKO B TOM CiIy4ae, eciu Ipu cocTaBieHurn MBUW (uiu B CBUAETENHCTBE HA UCIIOJIB3YEMYIO YCTAHOBKY)
ornpeneseHbl HeoOXoauMble MonpaBKu K uaMepeHussM OPIl KOHTponupyeMblX UCTOYHMKOB U OLIEHEHBI
BHOCUMBbIE UMU JOTMOJHUTEIbHbIE COCTABJSIIOIINE MOIPEIIHOCTY U3MEPEHUA.

Ecim mng xanmuOGpoBKM YCTAHOBOK PEHTTEHOBCKOTO MBIIyYEHMS TPUMEHSIOT HaOOPBI STAJTOHHBIX
CIIEKTPOMETPUYECKUX UCTOUHMKOB raMMa-uainydeHus (Hanpumep, OCI'M-3), moBepeHHbIX 10 aKTUBHOCTH,
HEOOXOAUMO YCTAaHOBUTH WJIM 3allPpOCUTh y M3TOTOBHUTENS 3HAYCHUS KOA(PPUIMEHTOB TMOTIOIIECHUS
K, = f(E) XapakTepUCTUYECKOrO M3JIyYEHUSI UCIOJIb3YEMBIX PAJUOHYKIUAOB B 3ALUUTHBIX IJICHKaX U B
AKTUBHOM CJIO€ UICTOYHMKOB.

4.3.5 Wcnonwsdyembie B KaxkaoM MeTtone CHY MoHU3MPYIOIIMX U3TYYEHU U U3MEPUTETbHbIE YCTAaHOB-
KV TI0 TIOKa3aTejiIM TOYHOCTH JOJDKHBI COOTBETCTBOBATh JOMYCTUMOW IOrpelrHocTr maMmepeHus OPII,
3amanHoi B HJI Ha MCTOYHMKM 3TOTO THIIA.
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IIpn cocraBnenun MBWM crnenmyeT mpoBepsiTh TaKO€ COOTBETCTBHME M OLIEHMBAThb JOCTATOUHYIO
KPaTHOCTh MPOBOAUMBIX M3MepeHUil (cM. A.8).

4.3.6 Ucnonszyembie MBU qo/mKHBI UMETH CBUIETENIBCTBA 00 aTTECTALIMN, 3 UCKIIIOUEHNEM CITy4aeB
npssmoro npumerHeHus ['OCT P 8.563 win MeTonnyecKnx yKa3aHWil Ha MCITOJIb3yeMBI METO/L.

4.4 TloaroToBKa K M3MepeHUAM

4.4.1 Ilposenenuio mamepeHuii OPII MCTOYHMKOB OIpeaeeHHOTO THUIIA JOJDKHA IIPeIlIeCTBOBATh
paspaborka MBMU 3agpanHoro OPII mo BHIOpaHHOMY METOAY C MOMOIIBIO COOTBETCTBYIOIIEH YCTaHOBKMU,
YIOBJIETBOpPsIONIei TpeboBaHUSIM 4.3.

4.4.2 Ilpu pazpabotke MBU ycraHaBIMBalOT peXuM U3MEpPEHMI, 00eCeYMBaIOIINI BBHIITOJHEHNE
CIIEAYIOIINX TPEOOBAHMIA:

- TIpY UCIOJIb30BAaHUM B YCTAHOBKE ITOKAa3bIBaIOLIETO MpHOOpa ero AMana3oH U3MEpPeHUN BbIOMpaIoT
TaKMM, YTOOBI OTCUETHI, COOTBETCTBYIOIIME M3MepsieMbIM 3HaueHUsiM OPII MCTOYHMKOB, HaXOAUJIKUCH B
npenenax 0,3—0,9 MakcuMaJlbHOTO 3HAYCHMS IIIKAJIbI;

- TIpY UCMOJIb30BAaHUU PAJAUOMETPUYECKON WJIM CIEKTPOMETPUUECKON YCTAaHOBKHU €€ 3arpyska Ipu
usmepeHusx OPIl He momkHa MOpeBBIIATH MpPeaeabHO JOMYCTMMOIO 3HAYEHUsI, OMpeAesiieMOro Mpu
pazpaborke MBU no gonyctuMoMy Mpeaeny CUCTEMaTUUEeCKOM COCTaBIISIOLIEN MTOTPEITHOCTH 6,;, CBSI3aH-
HOM ¢ HEJIMHENHOCTHIO ITOKa3aHui 1o A.2;

- TIpYM U3MEPEHUSAX Ha PAAUOMETPUYECKON WJIM CIIEKTPOMETPUYECKON YCTAHOBKE MAJIbIX 3HAYEHUI
OPII ycTouHMKOB Ha 0a3e paIMOHYKJIMAOB CO CJIOXKHOM cxeMoil pacnazna Iipu pa3pabotke MBU caenyer
OLICHWBaTh MUHUMAJIBHO JOITyCTUMOE PACCTOSIHUE MCTOYHUK — JETEKTOpP, MPU KOTOPOM TMOMpPaBKKW Ha
KacKaJlHO€ CyMMHPOBAHUE AHATMTUYECKUX JIMHUN JTUOO MPEeHEOPEXXMMO MaJIbl, JIMOO MOTPEIIHOCTh MX
omnpeneaeHust 0, COoCcTaBuMa C APyrMMU KOMIIOHEHTAMU CUCTEMATUYECKOM MOrPELIHOCTY U3MEPEHUIA;

- IIPU UCIMOJBb30BAHUM CHEKTPOMETPUUYECKONM YCTAHOBKU CIIOCOO OIpeaeacHUsT TJIOIAaAu TuKa
nojHoro mornoiweHust (ITITIT) pu ee rpamyupoBke MO 3(PEHEKTUBHOCTHA perucrpauuud (OTOHOB U IPU
n3mepeHun OPII nCcTOYHMKOB BHIOMPAIOT OIMHAKOBBIM.

4.4.3 Ilpu BBOJE YCTAaHOBKM IO 4.4.2 B 3KCIUIyaTallMIO WJIM TTOCJIE JJIATEIHLHOTO MepephiBa B M3Me-
pernsax OPII MCTOYHMKOB, a TakKe II0C/Ie PEMOHTA WM 3aMEHBI BXOMSIIMX B COCTaB YCTAHOBKMU OJIOKOB
MPOBEPSIIOT UCIIPABHOCTH €€ PabOTHI:

- U3MEpPSIOT ypoBeHb (oHa B yCiaoBUSAX 4.4.2 M TIpOBEPSIOT COOTBETCTBHE (DOHOBBLIX YCJIOBUIA
n3MepeHui tpedosanusiMm MBU;

- MHorokpaTHo (m > 20) usmepsitor OPII 3TaioHHOro MCTOYHUKA B yCIOBUSX 4.4.2 U onpeaessior
cpenHekBaapatnuHoe oTkiioHeHue (CKO) no pazaeny 2 TOCT 8.207 o151 OLIeHKU CXOAUMOCTH PE3yIbTaTOB
MPpY U3MEPEHUSIX HAa BBIOPAHHOM yCTaHOBKE U cooTBeTcTBUS MoayyeHHoro CKO tpe6oBanusim MBU;

- TIPOBEPSIOT HECTAOMIBLHOCTh pabOTHI YCTAHOBKU B YCIOBUSX 4.4.2 HAa COOTBETCTBUE TPeOOBAHUSM
MBMN.

HMcnpaBHOCTb ycTaHOBKU 10 4.4.3 nipu HenpepbIBHBIX M3MepeHusiXx OPII MCTOYHUMKOB T1aHHOTO THUIIA
MPOBEPSIIOT PErYISIPHO, HO HE pexXe pa3a B TPU Mecslia.

4.5 IlpoBeneHne u3MepeHHid

4.5.1 OPII ucTtoYHUKOB U3MEPSIIOT B YCIOBUSIX, COOTBETCTBYIOIIMX PAOOUYMM YCIIOBUSM JJIs1 arinapa-
TYpBI, BXOISIIEH B COCTAB UCIOJb3yeMOIl YCTAHOBKHU.

4.5.2 Anmaparypy BKJIIOYAIOT B COOTBETCTBUHU C IMpaBWIAMU €€ 3KCIUTyaTaluu, MTPOBEPUB ITPaBUIb-
HOCTb pabOThI OTACIbHBIX OJIOKOB M 00ecleYnB HEOOXOAUMOE BpeMsl YCTAHOBJICHUSI pabouero pexxuma.

4.5.3 H3mepsioT ypoBeHb ¢oHa B ycnoBusx 4.4.2. Ilpu paspaborke MBU nmomyckaeTcs mpeaycmar-
pUBaTh U3MEPEHUs YPOBHS (poHA (MJIM €ro KOMIIEHCAIMIO Y MOKa3bIBAIOIIEro Mprubopa) Kak 10 U Iocie
usMepenust OPII kaxmoro KOHTPOJUPYEeMOTo UCTOYHMKA, TaK U TIepe HaYaJIoM U MOCjie OKOHYaHUSI CEpUM
usMepenuit OPII psiza UICTOYHMKOB OJHOTO TUIIA.

4.5.4 Ilpu UCIIONB30BAaHMM B COCTaBE€ YCTAHOBKM ITOKA3BIBAIOILETO IIpUOOpa, IUISI KOTOPOIO BPEMSI
YCTAaHOBJIIEHUSI TTOKa3aHUii HopMupoBaHo B HJI, oTcuer pesynbrara IpOBOASAT ITOCIE MCTEUYEHMSI STOTO
BpEMEHU.

IIpu paspaborke MBU pomyckaeTcss mpemycMaTpuUBaTh M3MEPEHUSI ¢ MHUHMMAJIbHOM KPaTHOCTBIO
(m = 3), cpegueii (m = 4 win 5) 1 MHOTOKpaTHbIe u3MepeHus (m > 5).

Pe3ko oTKIOHSIOIINICS pe3yIbTaT OTOPAChIBAIOT, U IIPOBOIST M3MepeHMsI 00JIbIel KpaTHOCTU. Ecin
TaKue pe3yJbTaThl ITOBTOPSIOTCS peryispHo, oneHnBaroT CKO pesynbraTa U3MEepeHU U pellIaloT BOIIPOC
00 MCMPABHOCTU YCTAHOBKHU WJIM 00 €€ COOTBETCTBUM TpeOyeMbIM ITOKA3aTeISIM TOUHOCTHU IPU U3MEPEHUSIX
(cMm. mpuioxeHue A).

4.6 O0padoTKa pe3yJbTATOB

4.6.1 Tlo pesynbrataM NMpOBEAEHHBIX N3MEPEHUI 3aJaHHON KPAaTHOCTH BBIYMCIISIIOT CpEIHeEe 3Hade-
HUE M3MEepseMOl BEJIMYMHBI 3a BHIYETOM (poHA (Hajee — cpenHee 3HAaYeHHME), KOTOPOE MCIOIL3YIOT IS
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noxydeHus 3HadeHuss OPII mcroyHuka mo pacyeTHO (popMysie, COOTBETCTBYIOLIEH IPUHSATOMY METOIY
U3MEPEHUM.

4.6.2 Tlpy MHOTOKPATHBIX M3MEPEHUSX (M > 5) BBIYMCISIOT JOBEPUTEIbHbBIE TPAHULIBI CTATUCTAYEC-
KOW TOTPEIIHOCTU pe3yjbTaTa UBMEPEHUI € U, UCIOJb3Yys OlieHeHHble 1Mo A.l wiun A.2 goBepuTeSbHbIE
IpaHUIbl HEMCKITIOUEHHOM crucTeMaThyeckoil coctapisioieit 0, onpenenstor no 'OCT 8.207 noBepuresb-
Hble TPaHMLBI TTOTPEIIHOCTU pe3yabTaTa usmepeHus A (P = 0,95).

4.6.3 Ilpu orpaHUYeHHON KpaTHOCTU M3MepeHuil mpoBoasar oueHky CKO mpu musmepennsx OPII
KaXkIOro MCTOYHMKA U CPABHUBAIOT €ro C MpelebHbIM 3HaYeHUEM, OLIEHEHHBIM MpU pazpabotke MBU no
A.4 c yuyeToM BBIOpaHHOI KpaTHOCTU uaMepeHui (m = 4; 5).

Ecmm onenka CKO ynosieTBopsieT yciioBruio B MBU, To u3aMepeHne cunTaroT CBOOOIHBIM OT IPYOBIX
OILIMOOK ¥ BHIYMCIISIIOT JOBEPUTEJIbHBIE I'PAHUIILI ITOTPEIIHOCTU pe3ynbTata m3MmepeHus A (P = 0,95) o
I'OCT 8.207.

4.6.4 Tlpu muHnManbHOM uncie naMmepennit (m = 3) OPII kaXxmoro KCTOYHKMKA TTPOBEPSIOT PE3YITb-
TaThl U3MEPEHUI Ha OTCYTCTBHE IPYOBIX OIIMOOK C Y4ETOM OLIEHEHHOH Ipu paspabotrke MBU 1o A.6
BepxHeil noseputenbHOi rpaHulbl CKO o,. PesynbraTel u3MepeHMii He colepxKar rpyobIX OLIMOOK, eciu

BBIINMOJHACTCA YCIIOBUE

Yoo — Y < Ho,wm Y — Y, < Ho,, (1)

max

rae Ymax — MaKCUMaJIbHOE 3HAYeHUE M3 MOJYIeHHBIX Pe3yIbTaTOB U3MEPEHMI;

Y — cpenmHee 3HaueHHMe MU3MEPEHHON BEIMYUHBI;
6, — BepxHss noBeputenbHas rpaHua CKO m3mepeHuit mo A.6;

H — taGynmupoBaHHBIN KOI(POUIIMEHT, 3aBUCSIINN OT YUCiIa U3MEPEHUI M U OT BEPOSITHOCTH 0.
Ipum =3 gt oo = 0,10 (10 %) H= 1,497, a g o = 0,01 (1 %) H = 2,215;
Y..i, — MUHUMaJIbHOE 3HAYEHUE U3 MOJYYEHHBIX PE3Y/IbTATOB U3MEPEHUIA.

IIpu BeimonHeHnu ycaoBus (1) pe3ynbTaTy M3MEpPEeHUsI COOTBETCTBYET IIOTPEIIHOCTD, JOBEPUTEILHEIE
rpaHUIBI KOTOpOil olieHMBaIOT Ipu pa3padorke MBU o I'OCT 8.207 ¢ ucriojb30BaHMEM JOBEPUTEIBHBIX
IpaHUll HEMCKIIIOUEHHON cHCTeMaTuuecKoi cocrapisionieid mo A.1 mau A.2 U JOBEPUTEIbHBIX T'PaHUIL
CIyJyailHOW cocTapjstonledi nmorpemHoctd € npu P = 0,95, BBIYMUCIEHHBIX C WCMOJb30BaHUEM BEpXHEM

noseputenbHOi rpanulbl CKO 6, o dopmyie

ol 6)
©Tm %

rae u Y — KBaHTWIb HOPMAJIBHOIO PacIpencacHNsI, COOTBETCTBYIOIIMI JOBEPUTEIbHON BEPOSITHOCTHU
y=0,975, u*" =1,96;

m — guciio u3mepenuit OPII.

IIpu oOHapyXeHNU Pe3KO OTIMYAIONIEroCs pe3ysbTaTa, Ijisd KOToporo yciaoBue (1) He BBHIITOJIHSIETCS,
MOCTYNAaloT corjacHo 4.5.4.

VYkazaHHbIl cr1ocod 06pabOTKM TOMyCKaeTCsl UCTIOb30BaTh U npu m = 4. B aToM ciryyae ipu oo = 0,10
(10 %) H= 1,696, a npu o = 0,01 (1 %) H = 2,431.

4.6.5 Bce pesyabrarel uaMepenuss OPIT uctoyHnKoB, a Takke uaMepeHuit o 4.4.3 cienyer BHOCUTD
B XXypHaJl U3MEPEHUI WX XPAaHUTh B 3aTIOMUHAIOIIEM YCTPOUCTBe KOMITbIoTepa. [TojrydeHHbIE pe3yaIbTaThl
JOJKHBI OBITh pacrieyaTaHbl U 3aBEPEeHbI MOAIMKUCHIO OlepaTopa.

5 N3mepenne noToka ()OTOHOB METOIOM OTrPAHHYEHHOTO TEJECHOTO YIJia

5.1 3nauenue OPII MCTOYHMKOB — 1MOTOKa (DOTOHOB B TestecHsIi yron 104 cp ®, ¢! — Beumcsior
O pe3yabTaTaM U3MEPEHUI CKOPOCTU cueTa (POTOHOB B Ipeieliax MajioTo TeJIECHOTO yIjla, OTPaHUYEHHOTO
nnagparMoit

__ho (3)
®= Qpogp Ks ’

IIe 71 — CPeOHSISI CKOPOCTh CUeTa MMITYJILCOB (32 BEIYETOM (DOHA) IIpU perucTpauni (OTOHOB, IIPOIIEH-
mmx auadparmy, ¢ 1;
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o — KO3(p(puUIIMEeHT, yYUThIBAIOIIUI 3aJJaHHbIe YCIOBUS U3MEPEHUI MTOTOKA (DOTOHOB (B TEJIECHBIM
yroin 10— ¢p), o = 10— ¢p;
Qp — TEJIECHBIHN Yrojl, COCTaBIsSIEMBbI anepTypoil tuadparMbel OTHOCHUTENIBHO LIEHTPa UCTOYHHUKA, CP;
o — 3QPEKTUBHOCTD pErUCTpali JETEKTOPOM (DOTOHOB 3aJaHHOM SHepruu £

Ks — cymMMmapHbIit KOA(hOUIMEHT, yYUThIBAIOLIMI MorTonieHe (DOTOHOB B Cpelie Ha MyTH OT UCTOY-
HUKa K IE€TEKTOpY.

st poTroHOB Masoi sHepruu (oT 1,25 mo 25 k3B) usMepeHuss peKOMEHIYeTCs IIPOBOIUTH B BAKYyMe.

OTO UCKIIIOYAET BIMAHME HA PE3YJbTaThl U MOTPELIHOCTL U3MEPEHUI coCTaBidoLIel Koahduimenta K

B hopmyie (3), CBI3aHHON C y4eTOM MOTJIOIIEHUS U paccessHUsl (POTOHOB B BO3MYyXE.

B 3aBucumoctu ot criocob6a onpeaeaeHus: 23bGEKTUBHOCTH PErMCTPally AeTEKTOPOM PEHTIE€HOBCKO-
rO UBJIy4YEeHUST B METOJIE MCIONb3YIOT a0COIOTHBIE M OTHOCUTEbHbIE U3MEPEHUSI.

Jomnyckaercsi UCIOb30BaTh Jt0Oble OJIOKM pervcTpaliiid PeHTIEHOBCKOTO M3ydeHus, 3(hheKTUB-
HOCTb KOTOPBIX YCTaHABIMBAIOT C MOMOIIbBIO STAJOHHBIX UCTOYHUKOB C M3BECTHBIM 3HAUEHHUEM IOTOKa
(bOTOHOB WJIM 3TATOHHBIX KUICTOYHUKOB CHEMaIbHOIO Ha3HAYEHHUSI, AKTUBHOCTb PAAMOHYKIIUAA B KOTOPBIX
M3BECTHA, a CAaMOTOMIOLIEHNEM M3IYIeHUS B CJIOE aKTUBHOTO BEIIIECTBA M TTOTJIOIICHUEM B paboyeM OKHE
MOXHO MpeHeOpeYb WIM OLIEHUTh UX JOCTATOYHO TOYHO.

5.2 TpeGoBaHMsI K KOHTPOJIUPYEMBIM MCTOYHUKAM — 10 4.2.

5.3 CpencrBa u3mepeHuii

5.3.1 Pagmomerpmyeckasl WIM CIEKTPOMETPUYECKasi YCTAaHOBKA, YIOBJIETBOPSIONIAs TPeOOBaHUSIM
4.3.1 1 4.3.2, B cOCTaB KOTOPOi1 BXOISIT:

- OJIOK perucTpanuy PEeHTTEHOBCKOTO M3IYYeHUs] C MCTOYHWKAMM THMTAHUS, OJOKAMM YCUJICHWMS,
OVCKPUMWHAIINY Y PETUCTPAIIAN UMITYTbCOB,;

- MHOTOKaHAJIbHBIM aHAJIM3aTOp MMITYJIbCOB (ISl CLIEKTPOMETPUYECKOM YCTAHOBKM);

- Habop nuacdparM, KOUIMMHUPYIOIIMX IMy4OK (DOTOHOB;

- W3MepUTeIbHAas JIMHEWKa, (GUKCUPYIOIIAs PacCTOSTHUE MEXITy KOHTPOJIUPYEMBIM MCTOYHUKOM MU
IradparMoii;

- BaKyyMHas Kamepa, B KOTOPOIl pacrosiaraloT KOHTPOJIUPYEMbIil KCTOUHUK, nuadparMy U U3Mepu-
TeJbHYIO TUHEHKY. Eciiu AeTeKTop peHTIeHOBCKOTO U3JIyYeHUsI HEBO3MOXKHO DKCILUTyaTUPOBaTh B BaKyyMe,
TO BaKyyMHasl KaMepa Jjis BEIBOIA ITyYKa (DOTOHOB MOJKHA MMETh OKHO M3 MaTepuajia ¢ MaJbIM aTOMHBIM
HoMepoM (7).

5.3.2 B coctaB yctaHoBKM IO 5.3.1 BXOmsIT BCIIOMOraTeJbHBIC YCTPOMCTBA: AEpXKATeIW CMEHHBIX
nradparM U MCTOYHUKA, BAKyyMMETD.

5.3.3 Ilepeuncnennbie CH nomKHBI yIOBIETBOPSTH CACAYIOIINM TPEOOBAHUSIM:

- OJIOK perucTpaluydu peHTTeHOBCKOIO M3JIyYeHUs JOKeH MMETh OKHO M3 MaTepualla C MaJibiM Z, a
HEJIMHEMHOCTD MMOKA3aHUI B IIpeleiax TOIMYCTUMOM 1o 4.4.2 3arpy3Ku He J0/DKHA ObITh Gosee 5 %;

- DHEPreTUYECKoe pa3pelleHne IeTeKTopa U XapaKTePUCTUKN OJIOKOB TTUTAHUSI, YCWIICHUS W aHAIN3a
WMITYJIbCOB JTOJDKHBI OOECIeurBaTh HaleXKHOE pas3lejieHUe MMITYJIbCOB IPU perucTpauuu (HOTOHOB OT
IIYMOB YCTAHOBKH, a €€ HECTAOWJIBHOCTDH BO BPEMEHH I10 YCUJIEHUIO He JOJIKHA OBITh Oosee 3 % 3a pabouyio
CMEHY;

- M3MepuUTesIbHas TMHEeKa 10KHA 00eCcieuMBaTh TaKyl0 TOYHOCTh BOCIIPOM3BOAUMMOCTU PE3yIbTaTOB
M3MEpPEHMSI, YTOOBI IMIOTPEITHOCTh ONMPEAeICHUS UCIIONB3yeMOTro TeJIECHOTO yIjla He TpeBhimaia 5 %.

5.4 TloaroTroBKa K M3MepeHUAM

5.4.1 Ilpm pa3padborke MBU noToka (pOTOHOB M OLIEHMBAaHUM 10 A.1 Min A.2 1OBEpUTEIbHBIX TPAHNILL
HEUCKITIOUEHHOW CUCTEMATUYECKON COCTABJISIONIEN MOTPEITHOCTA U3MEPEHUN O OMPENEIISIIOT CIECYIOIINE
MOMNpPaBKX U KOMITOHEHThI YKa3aHHOM COCTAaBJISIIONIEH MOTrPelliHOCTH U3MEPEHUIA:

- BBIYUCIAIOT KOO(POUUMEHT nontoleHus Ky

KZ =e -, do U, dB + Hpy de +Hy dM) , (4)

LOE o, Mg, Mgy Uy — TTOJHBIE TMHENHBIE KOIMOULIIMEHTHI OCIa0IeHNS (POTOHHOTO U3JTyYeHNs B MaTepraiie
OKHa BaKyyMHOI KaMephbl, B BO3/yxe, B MaTepuase BXOOHOIO OKHa IeTeKTOpa U B €ro
«MEPTBOM» CJIO€, COOTBETCTBEHHO, CM ™ ';
do, ds, dyy, dy — TONIIMHBI OKHA BAKYYMHOI KaMepBI, CJIOSI BO3/IyXa, BXONIHOIO OKHA JIETEKTOpa U ero
«MEPTBOT0» CJIOSI, COOTBETCTBEHHO, CM;
- OLEHMBAIOT J0BEpUTEIbHBIE rpaHulibl (P = 0,95) morpeniHocTu 6, pacyera K03 dULIMEHTa MONI0-

uieHusa K uig GOTOHOB 3a1aHHOM SHEPIUH;
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- OLEHMBAIOT JOBEPUTEJIbHBIE TPAHULIBI TIOIPEIIHOCTH 8, ornpeneieHns 3(hHEeKTUBHOCTY PETUCTpa-
11K (POTOHOB 3a1aHHON SHEPIUU W ;

- OLEHMBAIOT JOBEPUTEJIbHbIE IPAHUIIBI MTOTPELIHOCTH O, pacyeTa MCIIOJIb3YEMOIO TEJIECHOIO yIja
Q;0,<5%.

5.4.2 B cootBercTBUM C 4.4.2 BBIOMPAIOT peXXUM pabOThl YCTAHOBKM.

5.4.3 Tlpu MUCHOJIB30BAaHMU B COCTaBE YCTAHOBKHU CIIEKTPOMETpa MPOBEPSIIOT €ro I'paayUpOBKY IO
SHEPIUU U DHEPreTUYECKOMY pa3pellieHUIO0 B BEIOPAHHOM peXXUME.

5.4.4 Tlo 4.4.3 mpoBoasAT IPOBEPKY (POHOBEIX yciaoBuii m3MepeHuil, a Takke CKO m3mepeHuii u
HEeCTaOMILHOCTH YCTAaHOBKM Ha COOTBETCTBHME TpeboBaHMsIM MBU.

5.5 IlpoBeneHne u3mMepeHUi

5.5.1 YcraHaBnuBaloT paboyre yCIOBUSI U3MEPEHUIN M BKITIOYAIOT alllapaTypy COrjlacHO TpeOOBaHUSIM
4.5.1 1 4.5.2 COOTBETCTBEHHO.

5.5.2 B cootBeTcTBUM ¢ TpeboBaHUIMU MBI BBITTOJHSIOT ClIeoylolIe OIlepalviin:

- BBIOMpPAIOT U YCTaHABIMBAIOT Auadparmy;

- U3MepSIOT (POH YCTaHOBKY;

- YCTaHaBJMBAIOT KOHTPOJUPYEMBIA MCTOYHUK HA M3MEPUTEIBHOM JIMHEilKe B MOJIOKEHUEe, Mpu
KOTOPOM 3arpy3Ka CHeKTPOMETPUUYECKOTO TPaKTa YCTAHOBKM HE TPEBBIIIACT MPEASIbHO JOIMYCTUMYIO;

- OLIEHMBAIOT HEOOXOAUMYIO JJIUTEJIbHOCTh OMHOKPATHOIO U3MEPEeHUSI;

- mpoBogar uamepernust OPII uctounuka TpedyemMoii KpaTHOCTH.

5.6 O6paGoTKa pe3yibTaTOB

5.6.1 3a pe3yabraT M3MEPEHMS CKOPOCTHU cYeTa (DOTOHOB, MCITYyCKAEMBIX KOHTPOJIMPYEMBIM HCTOY-

HUKOM, MIPUHUMAIOT CpeHEe 3HAUEHUe Pe3y/IbTaTOB OJHOKPATHBIX U3MEPEHUIt 3a BbIYeTOM (oHa 71, ¢ .

" ©)
-_1
i=1

IJe m — YUCI0 OJHOKPATHBIX U3MEPEHUIA;
n; — CKOpPOCTh CYETa TIPY i-M OTHOKPAaTHOM M3MEPEHMM 3a BEIYETOM (poHa, ¢!,
5.6.2 BBIYMCIISAIOT UCTIOJNB30BAaHHBIN TEJNECHBIN yroin ), cp, /i BbIOpaHHOI 1Mo 5.5.2 reoMeTpun
U3MEPEHUs IMOToKa (POTOHOB

1 (6)
Qp=2n|1 - ———|,
N1+ r2/h?

Iae r — paguyc OTBepCTUs nuacdparmbl, MM;
h — paccTosiHMe OT LIeHTpa paboyeil MOBEPXHOCTU MCTOYHMKA 10 Topla AuadparMbl CO CTOPOHBI
JIETEKTOpa, MM.

5.6.3 Ilo dopmyne (3) paccuuthiBaior 3HaueHne OPIT xoHTponupyemoro ncrouHnka @ — moToka
(DOTOHOB 3aJaHHOI SHEPIUH B TesecHbIil yron 10~ cp.

5.6.4 B COOTBETCTBMM C YMCJIOM M3MEPEHUI m, yCTaHOBIEHHHIM B MBU, olleHUBarOT mOBepUTETHHBIC
IPaHMULBI CYMMapHOM MOTPELTHOCTA pe3yibTara usmepenns mo 4.6.2, 4.6.3 vim 4.6.4.

5.7 [JoBepuTeibHble IPaHULIbI OTHOCUTEIBHOM MOTPEIIHOCTU pe3ybTaTa U3MepeHuit moToka oTto-
HOB METOIOM OTPaHMYEHHOIO TEJIECHOTO YIJIa He JTOJDKHBI ObITh 0osee 20 %.

5.8 IIpumep MBU 1noToKoB (pOTOHOB MCTOUHMKOB, OCHOBAHHBII Ha METOJE OrPaHUYEHHOIO TeJleC-
HOTO yIJia, NMpUBEIEH B NMpuioxXeHuu b.

6 H3mepenune noTroka ()OTOHOB METOIOM A0COJIOTHOIO CYETA HOHHU3HUPYIOIIKX
YaCTHI

6.1 3nauenne OPII MCTOYHNMKOB — TOTOKA (DOTOHOB 3aIAHHOI SHEPIMU B TejecHBIt yroa 10~ cp
@, ¢! — BBHIYMCIAIOT MO pe3yNbTaTaM U3MEPEHMs] CKOPOCTH cueTa (pOTOHOB B Mpeaenax COCTaBIeHHOIo
TeJeCHOTO yIja
nK o 7
o Ko Y
Qpog
L€ 1 — CPENHSISI CKOPOCTh CYETa MMITYJILCOB (3a BEIUETOM (POHA) IIPU U3MEPEHMUSIX;

6
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K,

o — KOO(DOUIMEHT, YYUTHIBAIOIIMIA OTKJIOHEHME OT M30TPOIHOCTH M3JIyYeHHUS 4epe3 pabouyio

MOBEPXHOCTh UCTOYHMKA M BIMSIHHE 3TOro Ha pacueT 3HaueHus1s OPII, koTopkhlil onpeneasior
npu paszpaborke MBU i1 MCTOUHMKOB KaXKIOrO THUIIA;
o — KO3(p(puUIIMEeHT, yYUThIBAIOIIUI 3aJJaHHbIe YCIOBUS U3MEPEHUI TTOTOKA (DOTOHOB (B TEJIECHbIM
yroin 10— ¢p), o = 10— ¢p;
Qp — TEJIECHBIHN YIojl, COCTaBIsSIEMBbI anepTypoil tuadparMbel OTHOCHUTENIBHO LIEHTPa UCTOYHHUKA, CP;
o — 3PEKTUBHOCTD pErUCTPalMi JETEKTOPOM (DOTOHOB 3aJaHHOM sHepruu E.

TenecHblll yroq Q CTpeMsITCS YCTAaHOBUTb PaBHbIM 27 CTepaavaH Wd, €Cld Karlcyja MCTOYHHMKa
npo3payHa s (POTOHOB, 41 cTepaauaH.

MeTon NpUMEHSIOT IJISI MCTOYHMKOB C MajOM aKTUBHOCTBIO PAagUMOHYKINMAA U C MaJioil SHepruei
(boTOHOB, KOrja CTpeMsITCSI CBECTU K MUHUMYMY UX TOIJIOIIEHUE B BO3IYXE.

6.2 TpeboBaHUs K KOHTPOJIUPYEMBIM UCTOYHUKAM — 110 4.2.

6.3 Cpencrsa u3MepeHuii

6.3.1 B cocraB u3MepuTEIbHOM YCTAHOBKUA — CIIEKTPOMETPa, YAOBICTBOPSIONIEei TpeboBaHUSIM 4.3.2,
BXOZISIT:

CLMHTUUISILIMOHHBINA AETEKTOP PEHTIeHOBCKOTO U3MYYeHUs IJIs1 2m-TeOMETpUH, a sl 4n-reoMeT-
pUM — ABa TaKUX AETEKTOpa WJIM JETEKTOP C KOJOALIEM JUISl pa3MEelleHUs NCTOYHUKA;

HWCTOYHUK MUTAHUS;

0JIOKM ycuyieHMSI, (POPMUPOBAHUS M TUCKPUMHUHAIINY UMITYJIbCOB;

MHOTOKaHajbHbINM aHaiau3atop o FOCT 16957.
.3.2 TlepeuucneHHsle CU HOJDKHBI YIOBIETBOPSTH CIEAYIOIIMM TPEOOBAHUSIM:

rnoryouieHre (oTOHOB 3aJaHHON PHEPTMU B BHIOPAHHOM CLUMHTUJUISIIMOHHOM JIETEKTOPE TOJIKHO
ObITh B Tipenenax 90 % — 100 %;
TIPY MCITOIb30BAHUHU JIBYX IETEKTOPOB B COCTAB YCTAHOBKU BBOMISAT CXEMY CYMMMPOBAHUS UMITYJTb-
COB, YTO IMOBHIIIAET 3(P(PEKTUBHOCTD perucTpauuu (POTOHOB, paCCESIBIINXCSI B OOpaTHOM HaIlpaBJICHUU OT
OJTHOTO U3 NETEKTOPOB;

- DHEPreTUYECKoe pa3pelleHre IeTeKTopa 1 XapaKTepUCTUKN OJIOKOB TUTAHUSI, YCWICHUS W aHAIN3a
WMITYJIbCOB JOJIKHBI 00ecreuyrBaTh HaleskHOe pa3iesieHUue UMITYJIbCOB IIPU perucTpaiuu (poTOHOB OT liymMa
YCTaHOBKH, a €¢ HeCTaOMIBPHOCTh BO BPEMEHU 110 YCWJICHUIO He IOJDKHA OBITh 6ojiee 3 % 3a pabouyio CMeHY.

6.4 IloaroroBKa K M3MepeHHSIM

6.4.1 Ilpu paspa6otke MBM moroka (OTOHOB 11 MCTOYHUKOB JAHHOIO TUIA U OLIEHWBAHUM II0
A.2 TOBEepUTETHLHBIX TPAHUIL HENCKITIOUEHHOM CUCTEMAaTHYECKOM COCTABIISIONIEH ITOTPEITHOCTH U3MEPEHUH
0 BBIYMCIISIIOT CJIEAYIONINE €e KOMIIOHEHThl U MOMpPaBKU:

- JIOBEPUTEIbHBIE TPAHULIBI TIOTPELIHOCTH 6, PacyeTa My (C YYETOM IOIJIOLIEHUS BO BXOIHOM OKHE
JIETEKTOpa U BOBMOXHOTO BJIUSIHUSI «MEPTBOIO» CJIOS);

- JIOBEPUTEJIbHBIE TPAHULIBI TIOTPELIHOCTH B, pacyeTa TEJIECHOTO yIa Q;

- OIpeAesIIIOT OTKJIOHEHHWE OT M30TPOMHOCTU M3Ty4YeHUsl (PacyeTHO WJIM DKCIEePUMEHTATIbHO), BbI-
3BaHHOE KOHCTPYKLMEH Karcyjlbl UCTOYHUKOB JaHHOTO THUIIA, OLEHMBAIOT JOBEPUTENILHBIE TPaHULIbI 6,
CBSI3aHHOM C 3TUM (DaKTOPOM MOTPEIIHOCTU BbIYMCIEHUI 10 dopMmyie (7) U3 pe3ybTaTOB U3MEPEHUI
ckopocTtH cueta 3HaueHuit OPIT — motoka (oTOHOB B TestecHBIi yron 104 ¢cp OTHOCUTEIbHO HOPMAH K
paboueii TOBEPXHOCTH.

6.4.2 B coorBercTBuu C 4.4.2 BRIOMPAIOT peXUM PabOTHI YCTAHOBKM.

6.4.3 Tlo 4.4.3 poBOIAT TMPOBEPKY COOTBETCTBUS (POHOBBIX YCIOBMI m3MepeHuii, a Takke CKO
U3MepeHN 1 HeCTaOMJIbHOCTH YCTaHOBKU TpeboBaHussM MBU.

6.5 IlpoBenenue maMepeHmin

6.5.1 YcranaBauBaroT paboyme YCIOBMS U3MEPEHUI 1 BKITIOYAIOT ariapaTypy COIIACHO TPeOOBaHUSIM
4.5.1 n 4.5.2 COOTBETCTBEHHO.

6.5.2 B cootBercTBuM ¢ TpeboBaHussMu MBU BBIMOIHAIOT CIIEAYIOLINAE OIEPALIAN:

MIPOBOIIT M3MepeHne (OHa YCTAHOBKH;
YCTaHABJIMBAIOT UCTOYHUK B MOJIOXKEHUE I U3MEPEHMUIA;
OLIEHMBAIOT HEOOXOMUMYIO UTUTEIbHOCTh OMHOKPATHOIO U3MEPEHUSI;

- mposopar uameperust OPII uctounuka TpebyemMoii KpaTHOCTH.

6.6 O0paGoTKa pe3yJbTaTOB

6.6.1 Tlo dopmyne (5) BEIYUCISAIOT CPENHIOI CKOPOCTh cueta npu usmepenun OPII koHTponmpye-
MOT'O MCTOYHMKA.

(@)
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6.6.2 Ilo dopmyine (7) paccunteiBaror OPIT kKoHTpOIMpyeMoro ucrtoynnka ® — morok (GOTOHOB B
TejiecHbI yroa 10— cp.

6.6.3 B COOTBETCTBMM C YMCJIOM OITHOKPATHBIX U3MEPEHUI m, ycTaHOBJIeHHBIM B MBU, onieHuBaroT
JIOBEPUTENIBHBIE TPAHUIIBI CYMMAapHO# IMOTPELIHOCTH pe3yJibTaTa n3MepeHus 1mo 4.6.2, 4.6.3 vnu 4.6.4.

6.7 oBepuTeNIbHBIC TPAaHUIIBI OTHOCUTEIBHOI MOTPEITHOCTU pe3y/IbTaTa M3MEepPEHUI TToToKa (hOTO-
HOB METOIOM a0COJIIOTHOTO CueTa MOHU3UPYIOIIMX YaCTHIl He MTOJDKHBI OBITH Gosree 15 %.

7 W3mepenne moToKa )OTOHOB B TEJECHbIH YroJ 10— CpP METOAOM 3aMelleHust

7.1 3nauenne OPII uctouHnKa — 1oToKa (POTOHOB B TEJECHDBIA yroy 10— cp OIpenessiior, CpaBHU-
Basl pe3yJjbTaT BO3IAEUCTBUS €ro manydeHus (pusmuyeckuii 3¢dexT, gaaee — 3(p¢eKr), U3MEpEeHHBIA C
roMoinplo CY MOHMBHMPYIONINX M3IyYeHMH, WCIIOIb3yeMOro B KadecTBe KomIlapaTtopa, C ITOZOOHBIM
3¢ dEeKTOM OT 3TANIOHHOIO McTOoYHMKA, 3HadeHue OPII KoToporo u3BecTHO.

3nauerrie OPIT KOHTPOIMPYEMOro UCTOUYHUKA D, ¢!, BRIUUCISIOT 10 (hopMyJie

(I)K:q)ol(tgzq)ol(t'lk/']o9 ®)

rae ®, — 3HauyeHne OPII 3TaloHHOrO MCTOYHUKA;

K, = exp (— % — K02(hGUIMEHT, YYUTHIBAIOIINI paciial pafuoOHyKINAA B STAJIOHHOM UCTOYHUKE
/2

(c mepuonom mnonypacnana 7y,) 3a Bpemd (f), TpouIeAlIee IOCIE NOBEPKU
MOCJIeTHETO;
{ — OTHOLICHME CPEJHUX 3HAYEHWI ITOKa3aHWI KommapaTopa Npy H3MepeHUsIX 3(PGEKToB OT
KOHTpoaupyemoro (Ji) 1 3taJoHHOro (J,) NICTOYHUKOB 3a BbIUETOM (poHA.
IIpu pazpaborke MBU momyckaeTcst mpemycMaTpUBaTh poOBeIeHNE N3MEpeHU 3(pdeKTa OT STaTOH-
HOTO MCTOYHMKA Ha KOMITapaTope nepe usMepeHreM 3 dekTa oT Kaxka0ro KOHTPOJUPYEMOTo UCTOYHMKA
WY TOJbKO B Havasle M B KoHlle u3amepeHuii OPII cepun ucTouHMKOB. B 3TOM cilyyae BBOAST rpaayupo-
BOYHBII KO3(GUIIMEHT YCTAHOBKU K

Koo 9)

A (10)

7.2 TpeboBaHMS K KOHTPOJIUPYEMBIM MUCTOYHUKAM — 10 4.2.

7.3 CpencrBa u3mMepeHuii

7.3.1 CH moHM3Mpyonx n3aydyeHuii — mno 4.3.1.

7.3.2 HabGop 3TaloHHBIX UCTOYHUKOB 110 4.3.3, 4.3.4, pa3zHooOpa3re HOMUHaIbHBIX 3HadeHuii OPII
KOTOPbIX OOecIeunBaeT u3MepeHue Bo BceM auara3zoHe 3HaueHuit OPII KoHTponnpyeMbIXx UCTOUHUKOB.

7.3.3 HabGop BcmoMorarteJIbHbIX YCTPOMCTB:

- KoJummMaTophl U (1im) auadparMbl, 0OECIEYMBAIOIINE ONTHMAJIbHBIE T'€OMETPUUECKUE YCIOBUS
MPU U3MEPEHUSIX;

- TIOTJIOLIANOLINE (PHIIBTPHI;

- YCTPOMCTBO AJis1 pa3MellieHUs U (PUKcalM JepKaTeeil MICTOYHUKOB, KOJJTUMATOPOB, AuadparM u
(unu) pUIBTPOB.

7.3.4 CH MOHU3UPYIOIIUX U3IYYeHUI JOMYCKaeTCsl UCIOIb30BaTh B paAOMETPUYECKOM, CIIEKTPO-
METPUYECKOM WM TOKOBOM pexxuMe. BBIOpaHHBIN pexXuM TMpU U3MepeHUU 3(PdeKToOB OT 3TaJTOHHOIO U
KOHTPOJIMPYEMOTO UCTOYHUKOB MOAAEPKUBAIOT CTPOTO MTOCTOSTHHBIM.

7.3.5 BcnomorarenbHBIE YCTPOICTBA AOJDKHBI O0SCIIeYNBaTh:

- TIOCTOSTHCTBO T€OMETPHUECKUX YCIOBUM MPU M3MEPEHUSIX 3(PPEKTOB OT 3TAJOHHBIX U KOHTPOJIU-
PYEMBIX UCTOYHUKOB;

- OJMHAKOBbIe (POHOBBIE YCIOBUS U YCIOBUS Jis1 paccesiHUSI (POTOHOB MPU U3MEPEHMUSIX;

- BOCIPOU3BOAUMOCTb T€OMETPUUYECKUX YCJIOBUM TNPU HU3MEPEHUSIX C AOCTAaTOYHON TOUHOCTHIO,
OTIpEAEISIEMON 3aJaHHOM JOIMYCTUMOM TOrPEIIHOCTbIO U3MEPEHUIA.

7.4 TloaroToBKa K M3MepeHUAM

7.4.1 Ilpu paszpaborke MBU noroka oToHOB 1 olileHUBaHUM 110 A. 1 min A.2 1oBepUTEIbHBIX TPAHUII
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HEUCKJTIOYEHHOU COCTABJISIONIEH CUCTEMAaTUYECKOW MOTPELTHOCTH M3MEPEHUS O ONIPENEIISIOT CIIEAYIOIINe
MOMPaBKU U KOMITOHEHTHI YKa3aHHOW MOTPEIIHOCTHU:

- BBIOMpAIOT B COOTBeTCTBUU C 4.4.2 pexum paboThl ucnoabdyeMoro CH, KoTophlii obecreunBaeT
ONTUMAaJIbHOE OTHOIlIEHKE u3MepsieMoro addekra K ¢hoHy, U OLIEHUBAIOT 10BEPUTEIbHbIE TPAHULIBI COCTAB-
JISTIOIIEU CUCTEMATUUECKOM MOTPEITHOCTU B> CBSI3aHHOU ¢ (hOHOM;

- ONpenessoT HeJIMHEMHOCTh MoKa3aHU KoMIlapaTopa B 3aBUCMMOCTH OT 3arpy3Ku, YCTAaHABIMBAIOT
€€ MpelesibHOE 3HAYEHUE U OLIEHUBAIOT TOBEPUTENIbHBIE TPAHUILIBI COCTABJISIONIEN CUCTEMATUYECKON TTO-
IPELIHOCTH O,,, CBA3aHHOM C HEJIMHENMHOCTBIO ITOKA3aHUIA;

- OLIEHMBAIOT UCXOJS U3 TMPEAEIbHO NOMYCTUMON 3arpy3Ku IOMYCTUMBbIE Pa3inyvs B HOMUHAJIbHBIX
3HAYEHUSIX MOTOKOB (DOTOHOB KOHTPOJUPYEMBIX U STATOHHBIX UCTOYHMKOB, OIPENESSIIOT HeOOXOMUMbIM
Ha0Oop IOCJIeAHNUX 110 HOMUHAIBLHBIM 3HaYeHUsIM OPII 1 yunThIBaIoT 1OBEpUTEIbHEIE TPAHUILIBI CYMMapHOMI
norperHocty 3HaueHn ux OPIT A ;

- MOpU OTCYTCTBUU 3TAJTOHHBIX UICTOYHMKOB, COOTBETCTBYIOIIMX TMpeaeabHbIM 3HaueHusiM OPIT KoH-
TPOJUPYEMBIX UICTOYHUKOB, IIPEeIyCMATPUBAIOT UCIIOIb30BaAHNE MOTJIOLIAIONINX (DUIBTPOB (MIn auagparm)
U OLIEHUBAIOT TOBEPUTEJIBHBIE TPAHULIBI COCTABIIAIONIEN CUCTEMATUYECKON IMOTPEITHOCTH 6, CBA3aHHOMI
¢ Ko3¢phuIueHToM ocjaabieHusa (MIXM yMEHBIIEHMs) IT0TOoKa (OTOHOB, IIOIAAAIOIIMX Ha JETEKTOP
KOMIIapaTopa;

- OIpeAesIIIOT HECTAOWIbHOCTh MOKa3aHUI KoMIlapaTopa BO BpeMeHM (B TedeHue paboueil CMEHbI)
B IMana3oHe pabouyux ycaoBUil u3MepeHuit o 4.5.1 v olleHUBAIOT JOBEPUTEIbHbIE TPAHUIIBI COCTABJISIIOLLEH
CUCTEMAaTUUYECKOI TOrPEeLIHOCTH 6, OmpeleeHns IpagyupoBOYHOro KosdduuueHra K., UCIOIb3yeMOro
npu BeranciaeHusix OPIT mo ¢popmyne (10);

- OLIEHMBAIOT JOBEPUTEIbHBIE TPAHULIBI COCTABIAIOILEN CUCTEMATUYECKOM TIOIPEIHOCTH O, CBA3AH-

HOM ¢ BOCIIPOM3BOIUMOCTBIO TeOMeTpUUecKrX yciaoBui uamepeHuit OPIT uctouHuKoB.

7.4.2 Ilo 4.4.3 mpoBOOIT IPOBEPKY COOTBETCTBHUsI TpeboBaHusiIM MBW ¢oHoBbIX ycmoBuit, CKO
U3MEPEHUI U HECTAOMJIBHOCTH YCTAHOBKH.

7.5 IlpoBenenue u3mMepeHmii

7.5.1 ®ukcupyroT paboyue yCIoBUSI U3MEPEHUI, BKIIIOYAIOT YCTAaHOBKY coriacHo 4.5.1 u 4.5.2.

7.5.2 B cooTtBercTBUU C TpeOoBaHMSIMU MBU BBEIMONMHSIOT Clienylole Orepalyn:

- M3MepsIoT (OH YCTAaHOBKHM, pa3Mellias B AepxkaTesie MaKeT UCTOYHUKA;

- pa3MemIaioT B AepKaTesie STAJIOHHBIM MCTOYHUK W BBIOMPAIOT IJIMTEIFHOCTh OMHOKPATHOTO M3Me-
peHust;

- usmMepsitor OPII aTaloOHHOrO UCTOYHMKA, MPOBOISI YCTAHOBJIEHHOE YMCIIO UBMEPEHUI m1;

- 3aMEHSIIOT 9TAJIOHHBII UCTOYHUK KOHTPOJIUPYEMBbIM U MpoBoadT uaMepeHust OPIT koHTpoupye-
MOT'O UCTOYHHMKA TOM e KPaTHOCTH .

7.6 O06paboTKa pe3yIbTATOB

7.6.1 Ilpu mociemoBaTeIbBHOM YepeloBaHUM M3MepeHUi oHa 1 3(DGHEKTOB OT 3TAJIOHHOTO M KOH-
TPOJUPYEMOTO MCTOYHMKOB pe3ysbTaThl udMepeHuit OPII McTOYHMKOB paccyuThIBaiOT 110 ¢opmyie (8).
ITpy 5TOM CUCTEMATUYECKYIO COCTABIAIOLLYIO ITOTPEILHOCTH 6., CBA3aHHYIO C IIOIPELIHOCTBIO OIPENEICHUA
rpagyupoBOYHOro Koadduuuenta K. mo 7.4.1, 3aMeHAIOT NOBEPUTEIbHOM IPAHULEN HEUCKIIOYEHHOU
CHCTEMATUYECKON MOrPEUIHOCTY BOCIIPOU3BOAMMOCTH T€OMETPUYECKUX YCIOBUI U3MEPEHNUH 6.

7.6.2 Ilpu mpoBeneHMM MeXIy M3MepeHUsIMU 3¢ deKTa OT 3TaJIOHHOIO MCTOYHMKA U COITYTCTBYIO-
mero eMy ¢doHa cepuu usamepeHuit OPIT psima KOHTpoMpyeMbIX UCTOUHUKOB [JIs1 BelunciaeHust ux OPII
KUCIIOJIB3YIOT hopmyiy (10).

Pesynbrarel cepun uzmepennii OPII cunraior npaBUIBHBIMU IIPYU BHIIIOJIHEHUN YCIOBUS
J

sA:(l—\/Sz +S52 ) (11)

1_ o(1)
o) T’ o(1) T’0(2)

rae Jory, Jo2) — CPEIHUE 3HAUYEHM MMOKA3aHMIA KOMIIApaTopa 3a BHIYETOM (POHA ITPU U3MEPEHUH b DeK-
TOB OT 3TaJIOHHOTO MCTOYHMKA IIepell HayaJoM M I10cie KOHILa cepuu udmeperHunii OPII,
COOTBETCTBEHHO);
A — K03(pDUIIMEeHT CpaBHEHMS, PACCUNTHIBAEMBIH TI0 pe3yJIbTaTaM ABYX ITPOBEICHHBIX U3Me-
PEHUIT 3TaJIOHHOIO MCTOYHHUKA;
S5 o0y Sz 0@ — OTHOCHTETBHBIC (B AECSTUYHBIX TOJISIX) CYMMapHbIEe CPEAHEKBAIPATUIHbIC OTKIOHCHHSI
(mo T'OCT 8.207) pe3ynbTaToB M3MEPEHUI 3TaJJOHHOTO MCTOUYHUKA C OLEHKON UX CTa-
TUCTUYECKUX cocTaBistiomux 4.6.2, 4.6.3 wim 4.6.4.
IIpu BemmonHeHun yciaoBus (11) mnst o6paboTku pe3yiabraToB M3MepeHuit cepun OPII mo dopmy-

9
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Jie (10) ucnonp3yor K — cpeagHuid rpaiyupoBOYHbBIM KO3(PPUIIMEHT ceprun U3MEPEHU KOHTPOJIUPYEMbIX
HWCTOYHUKOB

K=ot s (12)
o t

OctanpHble 0003HaUYeHUST B hopmyiie (12) COOTBETCTBYIOT IIPUHSTHIM B pasieie 7.

Korna cnyyaitHoit cocTaBisitoleil morpeirHoct uamepeHuit OPIT MoxxHO npeHeOpeub (cMm. A.8), B
MBMH pormyckaeTcss MCIOMIb30BaTh WIS 00pabOTKM pe3yabTratoB cepun naMepeHuii OPII xkoHTponmpyeMbIx
HWCTOYHUKOB JII000E M3 3HAYEHUI IpalyupoOBOUYHOrO KoadduiimeHTa, moiayyeHHoe no ¢gopmyie (9), epen
HayvyaJIOM WM TI0C/Ie OKOHYAaHUS CepUM u3MepeHunii. Bo3aMoXKHBII pa3dpoc 3HaUeHUI 3TOro KoagguiiueHTa
B TIpelieiax Cepuu U3MEPEHMIA JTOJKEH OBbITh YYTEH B COCTABJIAIOIIEN CHUCTEMAaTUYECKON MOrPELIHOCTH 6,
mo 7.4.1.

B cnyyae HeBbImonmHeHus ycioBus (11) cepuro mamepeHUi TOBTOPSIOT WIM IEPEXOIsT K IIPOBEpKe
HCIIPaBHOCTHU YCTaHOBKU 10 4.4.3.

7.6.3 B COOTBETCTBMH C YKCIIOM U3MEPEHUIA M, ycTaHOBIEHHBIM B MBI, o11eHMBaIOT JOBEpUTETBHBIE
TPaHUIIBI CYMMapHOH ITOTPeITHOCTH pe3yiibraTa n3mepernii OPI1 KoHTpoMpyeMbIX HICTOYHUKOB T10 4.6.2,
4.6.3 win 4.6.4.

7.7 JloBepUTelIbHBIE I'PAHUILIBI OTHOCUTEJIbHON MOTPELIHOCTU Pe3yabTaTa U3MEPEHUI B METO/IE 3aMe-
LIEHW, 3aBUCSIIME OT MOTPEITHOCTU aTTeCTalluM 3TAaJOHHOIO MCTOYHMKA, HEe JOJKHEI ObITH Ooee 15 %.

8 W3mepeHne akKTMBHOCTH PaJHOHYKIMIA (PAJAMOHYKJHIAOB) B HCTOYHHKE METOIOM
3aMelneHus

8.1 IlpnmeHeHne MeTOma 3aMEIEHUS T U3MEPEHNS aKTUBHOCTHU PAaIMOHYKIMAA B KOHTPOJIMPYE-
MOM HMCTOYHHMKE TTOJTHOCTBIO COOTBETCTBYET €T0 MPUMEHEHUIO 1T M3MEepPEeHUIT ITOTOKa (POTOHOB TT0 pasfe-
ay 7. B atom ciryuae cumsosibl @, u @ B hopmyiax (8), (9) u (12) 3ameHs10T cMMBOJIaMu A, U A, 0003Havast
MMM aKTUBHOCTh PAIMOHYK/INIA B KOHTPOJIMPYEMOM M 3TAIOHHOM MCTOYHMKAX COOTBETCTBEHHO.

B xauecTBe KoMIapaTopa MOXHO TaKxKe MCIIOJb30BaTh KAJIOPUMETPUIECKYIO YCTAHOBKY, COOTBETCT-
BYIOILLIYIO TpeOOBaHMSIM paszeiia 9.

9 KanopumeTpuyecKkuii MeTO M3MepPeHHid AKTHBHOCTH PaJHOHYKJIHIA
(pagMoOHYKJWAOB) B HCTOYHHKE

9.1 M3mepeHUs] aKTUBHOCTU paguoHyknuga A, bk, B MCTOUHMKE KaJOPUMETPUUYECKUM METOIOM
OCHOBAHBI Ha U3MEPECHUU TEIUIOBOW SHEPTUU, BBIACISIONICHCS B KAIOPUMETPE B PE3YJILTATE TTOTJIOIICHUS
WU3JIYYEHUI, UCITYCKAeMBIX IIPW pacliafe pagruoOHYKJIMOA:

4= _w (13)

- b
tE E
rae Q — KOJIMYECTBO TEIUTOTHI, JIK;
t — BpeMs U3MepeHus, C;
W — TeTIoBOI MOTOK, BBHIIEISEMBIN B TTOTJIOTUTENE, PETUCTPUPYEMEBIil TIpH M3MepeHnH, BrT;
F — cpennsst sHeprus, nomiolaeMas B KaJJOpUMETpe, B pacyeTe Ha akT paciiafa paavoHykiuma, JIx.

ITpumeuanue— [Ipu ykazaHW B CIIPAaBOYHOM JIUTEpaType CPelHE SHEPTUU Ha aKT pacriafa B JIEKTPOH-
BOJIbTaX WJIM WX TPOU3BOAHBIX eauHunax (3B/Bbk, kaB/bkx unu M3B/BK) criemyeT WCIONb30BaTh COOTHOIICHME
1 9B = 1,60219-10~" J1x.

CpenHsisa momioiaeMasi SHeprusl £ 3aBUCHT KaK OT CXeMbI pacliafa paarioHyKIUAA, UCIIOIb3yeMOTo
B MCTOYHUMKE, TaK U OT KOHCTPYKTUBHBIX OCOOEHHOCTE! KajjopuMmeTpa. B oblleM Bume ee BbIpaxaroT Kak

E=001% (E,-I,-+% (4% K5 E%, (14)
l
rne F; — sHeprus anba-yacTull (WJIM CpeOHssI SHEpIrus OeTa-CIIeKTpa), COOTBETCTBYIOILIAS i-iI BETBU
pacmana pagunoHykiauna, Jx;
l; — VHTEHCUBHOCTbH [-ii BETBM Ha aKT paclafa paguoHykiuna, %;

?k — WHTCHCHUBHOCTDb KaX10Io Buaa U3JIYy4CHUA — raMma-usiaydyeHuA (a = 'Y), XapaKTCpUCTUYCCKOIO
10
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PEeHTITeHOBCKOTro (¢ = X) M KOHBEPCHUOHHBIX BJIEKTPOHOB (@ = e), CONPOBOXIAIOIINX k-€
pa3BeTBICHUE Pa3psIIKU YPOBHS JOUYEPHETO SIapa, 3aceIsieMOro i-il BETBBIO, Ha aKT pacliaja
panuonykiuna, %;

¢ — KOO(DPULMEHT IOIJIOIIEHUA B KaJTOPUMETPE KaXIOro BHUIA M3JIyYEHUSA K-IO pa3BETBICHMS

paspsiiKy YPOBHSI, 3acesIsieMOro i-il BETBbIO pacrana;

¢ — DHEprud KaxIOoro BHUAA M3JYYEHMs K-TO Pa3BETBIEHMs Pa3pANKM YPOBHs, 3acCeseMOro i-i

BETBBIO pacrana, JIx.

B 3aBHCHMMOCTM OT CXeMBI pacliafia paguoHyKIWaa — o-, B *-pacnam, e-3axBatr, (POTOHHOE M3ITyYe-
HUE — JIOIyCKaeTCs IJIsl ONpeAesieHUs] ero aKkTUBHOCTU B UCTOYHUKE PEHTTEHOBCKOTO M3TYYeHUsI UCTIONb-
30BaTh YCTPOMCTBA, 00ECTICUNBAIOIINE TTOTJIOIIEHIE TOJIEKO OTIEILHOTO BUIa HOHU3UPYIOIIETO N3ITyIeHMS,
BHOCSIIIIETO OCHOBHYIO IOJIIO B CPEIHIOI SHEPTMIO Ha aKT pacrama, a MMEHHO: alb(ha-KaJOpUMETPHI
(HampuMmep, 111 UICTOYHUKOB Ha OCHOBE aMepuiusi-241), 6eTa-KaJopuMeTphl M raMMa-KaJIoOpUMeTPhI (ISt
HMCTOYHHMKOB Ha OCHOBE KobaybTa-60). B mepBbIX IBYX ClIydasix ITOTJIOIIEHHE TaMMa-U3ydeHHs B KaJlOpH-
MEeTpe MaJlo, M ero yYMTHIBAIOT B BUIE MOMPABOK K CpelHEl MOIJolleHHOoH sHepruu E .

[1pu rcnonb30BaHNM B MICTOYHUKE CMECH PATUOHYKIMIOB M3BECTHOTO COCTaBa MJIsT OTIPEHeICHUs X
AKTMBHOCTU BBIYMCISIOT E U1 KAKIOTO DPAIMOHYKIMAA M PACCUUTBHIBAIOT CPEIHIOI IOIIOLIEHHYIO
SHEPIUIO 3aJaHHOI KOMIIO3UIIMU, YUYUThIBAsI MEPUObI MOdypacnaia BXOASIIUX B HEe PaIuOHYKIUIOB.

HorryckaeTcs MCTIOJIb30BaTh BCe PAa3HOBUIHOCTH KAJIOPUMETPUIECKOTO METOMIA, XapaKTepU3yeMblIe:

- BPEMEHHBIM DPEXMMOM OIIpeNeieHUs] TeIUIOBOro MOTOKAa B MOIJIOTUTENE (IMHAMUYECKUI pexkuM
WY CTaTUYECKUI — B YCJIOBUSIX TEIUIOBOTO PAaBHOBECUST);

- YCJIOBUSIMM M3MEPEHUI TEIJIOBOTO MOTOKa (M30TepMUYEeCKHe WIM anuadbaTuyeckue);

- YKCJIOM HUCTIOJIB3yeMBbIX MOIJIOTUTENICH (OMMHOYHBIN KaJTOpUMeTp Wi AnddepeHIUaTbHbINA, IBOHHOM).

9.2 Meton n3MepeHmii aKTHBHOCTH C MOMOIIBI0 raMMAa-KaJopuMeTpa

9.2.1 TpeboBaHUsI K KOHTPOJIUPYEMbIM UCTOUYHMKAM — 110 4.2.

9.2.2 CpenctBa U3MepeHui

M3MmepeHnss aKTUBHOCTH PamMOHYKIIMIA MPOBOMAT Ha KaJOPUMETPUUYECKON YCTAHOBKE, COCTOSIIEH
U3 HUXKeTepeyrclieHHbIX ycTpoiicTB 1 CU:

- OOMHOYHBIN (MM AuddepeHIIMaTbHbIN) KATOPUMETP BKIIIOUAeT B ce0s1 MOIJOTUTEIb (WIK ABa U
0osiee MOTJIOTUTENSI) TaMMa-U3JIydeHuUsl, MPeaCTaBasoNuii coboli HUIUHAP WU chepy M3 MaTepuasa C
BBICOKO# TETUIOIPOBOTHOCTBIO U OOJIBIIIMM MacCOBBIM KO3((GUIIMEHTOM MOTIOIIEHUST TaMMa-U3TydeHUsT
(HampuMep, CBUHELl WiK BoJabdpam);

- MCXOIHbIe Mpeobdpa3oBaTenn TeIIoBoro addexra B 2JIeKTPUIECKUE CUTHAIBI;

- 2JIGKTPOU3MEPUTEIbHBIN TPUOOP, PErMCTPUPYIOLIUI 3HAUSHHUE DJIeKTpUYeckoro addekTa, Npornop-
LIMOHAJILHOT'O TETJIOBOMY ITOTOKY, OOYCJIOBJIEHHOMY aKTMBHOCTbIO PAIMOHYKJINIA B UCTOUYHUKE;

- 3JIEKTPUYECKUI HarpeBaresb, pa3MellaeMblii BHYTPU MOMJIOTUTENS AJISI TPAIyUPOBKU KaJlOpUMeT-
PUYECKOU YCTAaHOBKU;

- cxeMma IMUTaHUS DJEeKTPUYECKOro Harpesaresisi, odbecrieurBalolasi U3MepeHue U PeryJupoBKY ero
TEILUIOBOM MOIIHOCTH;

- BCIIOMOTaTebHble MPUOOPHI U DJEMEHTbl UBMEPUTEIbHBIX U TPATYUPOBOYHBIX CXEM.

9.2.3 TlepeuucneHHbie B 9.2.2 ycrpoiictBa 1 CY 10JIKHBI YIOBIETBOPSTD CAEAYIOLLIMM TPEOOBaHUSIM:

- TIOIJIOTUTEIN JOJDKHBI 0OecreunBarhb npaktuuecku nonHoe (K' = 99 %) morsolieHue raMmma-us-
JIydeHUSI OT MCTOYHMKA, JMOO JOJDKEH OBITh M3BeCTeH Koa(hduuueHT nommomeHuss K' B cTeHKax

MOJIOTUTENISA, YIOBIETBOPAIOILMIA Tpebosanuio K > 0,7;

- TOTJIOTUTENU TUPDEePeHIINATEHOTO KAJIOpUMETPa JOJIKHBI ObITh MICHTUYHBIMU II0 MaTepualiaM,
pa3mepam, hopMe 1 Macce; pacXoXaeHWe WX TpagyupOBOYHBIX XapaKTepHUCTHUK He TOKHO OBITh 60iee 3 %;

- B KauecTBe MCXOIHBIX IIpeoOpa3oBaTelieil Teria JOIyCKAaeTCsT UCIIOJIb30BaTh TEPMUCTOPHI U TEPMO-
napsl o F'OCT 18577,

- B COOTBETCTBMHU C MCIIOJb3YyeMbIMU IMpeoOpa3oBaTe/IsIMUA TEIIa BJIEKTPOM3MEPUTENIbHBINA MpUOOop
JOJKEH perucTpupoBaTh TepMoaJieKTpoaBrKylyto cuiay (TBAC), cuiny Toka Wiy NajcHUEe HaIpsKeHUS
Ha 3TaJIOHHOM COIIPOTUBIICHUH;

- KJIacChl TOYHOCTHU BCEX BCIIOMOTraTeJbHBIX MPUOOPOB M M3MEPUTEIBbHBIX CXEM, B TOM YHUCIE U
CXEMbl PETYJIMPOBKM TEIUIOBOrO MOTOKA HArpeBaTelisl, TOJLKHBI 00eCIeunMBaTh MOTPELIHOCTU Tpagyu-
POBKM KaJIOpUMETpa U U3MEPEHUI, COOTBETCTBYIOIIME 3aJaHHON JOMYCTUMOI TMOTPEIIHOCTU U3Mepe-
ausg OPIT ncTouHMKOB;

11
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- MOIVIOTUTEIU U BCSl YCTAaHOBKA B 1IEJIOM OJDKHBI ObITh TEPMOCTATUPOBAHBI, UYTOOBI MO BIUSIHUEM
M3MEHEHMIA TeMIIepaTypbl BHEITHEN Cpeibl pe3yIbTaThl M3MEPEHMI U3MEHSUTMCh He GoJtee yeM Ha 1 %.

9.2.4 TlonroroBka K U3MEPEHUIO

9.2.4.1 TIpu pa3zpaborke MBU aKTMBHOCTHM JaHHOTO PaAUOHYKIINIA (PAAUOHYKIUAOB) B UICTOYHUKAX
JaHHOI'O THUIIA U oLeHMBaHUU MO A.l miu A.2 HOBEpUTEIbHBIX I'PaHULl HEMCKIIOYEHHON COCTaBIISIOIICH
CHUCTEMaTUYECKOM MOTPEeIIHOCTH U3MEPEHUS 6 ONMpEeAeIISIIOT MOMPAaBKU U KOMITOHEHThI YKa3aHHOM Morpel-
HOCTU:

- TPamyupyIoT ITOTJIOTUTENb IO TEeTLTy, MCITOJIB3YsI HarpeBaTeIb M OIPEAesIss ¢ TTOMOIIBIO MHOTOKPAT-
HBIX U3MepeHuni aieKTpudyeckuii 3pdexT (G), COOTBETCTBYIOLIMI 3aMaBaeMOMYy TEIUIOBOMY ITOTOKY (W), u
BBIUMCIISIIOT TOBEPUTEIbHBIE TPAHULIBI MOTPELTHOCTH IPATyUPOBKU 0 yy;

- g auddepeHIIMaIbHOTO KaJopuMeTpa CPaBHUBAIOT TPAayWPOBOYHBIC XapaKTEPUCTUKU IBYX
TIOTJIOTUTEIIEH, OTIPENEIISTIOT COOTBETCTBYIOIIIYIO IIOTIPABKY TTPY M3MEPEHUSX, YIUTHIBAIOIIYIO PA3INIne 3THX
XapaKTepPUCTUK, W BBIYUCISIOT TOBEPUTEIbHbBIE TPAHULIBI BHOCUMOI MOTPELIHOCTHU 6 p; MPU MPOBEACHUU
IPafyupPOBKHU OJHOTO U3 MOMJIOTUTENIEl BO BTOPOM JOJDKEH HaXOMUThCSI UMUTATOP HarpeBaTes;

- OIIpeAelITIOT 3aBUCUMOCTD IIPOIIECCOB HATPEBAHUS M OXJIAKICHWS TTOTJIOTUTENS (TIOTJIOTUTENIEH) OT
BpEMEHH, TI0 KOTOPHIM OIIEHMBAIOT BPEMEHHOM WHTEpBaJl JIMHEMHOTO HapacTaHUs €r0 TeMIIepaTyphl C
MOMEHTA pa3MeIeHNsT MCTOYHMKA WM BKIIIOYCHUS HarpeBaTesis (U1l TMHAMHYECKOTO PEeXrMa) M BpeMs
YCTAHOBJIEHUS TETJIOBOTO PABHOBECHSI (JUISl CTATUMECKOTO PEXUMA UBMEPEHMUIA) 7,;

- M3 I'paJyupOBOYHOI KPUBOH OINpeAesssioT BO3MOXHYI0O HEIMHEHHOCTh MOKa3aHUI KaJlopuMeTpa B
npejaenax paboyero auarna3oHa U3MEPSIEMOro TEeIUIOBOTO MOTOKA U OLIEHUBAIOT CBSI3AHHYIO C HEeil morpel-
HOCTb 0,;

- OIpeAesIIIOT HeJMHEHHOCTh MOKa3aHU KaJlopuMeTpa B 3aBUCUMOCTHM OT TeMIlepaTypbl BHEIIHEMH
Cpensl B Ipeenax pabouynx yCIOBUI U3MEPEHU U OLIEHUBAIOT CBSI3aHHYIO C HEW TTOTPEIIHOCTh 675

- OIpeAesIIIOT HECTaOUIbHOCTh IPaTyUpPOBOYHON KPUBOI KaJlopMMeTpa BO BPEMEHU U OLEHUBAIOT
CBSI3aHHYIO C HEl MOTPEIIHOCTb 6,

- paccyMThIBaIOT KOXGMGUIIMEHT MOMIOIIEHUSI raMMa-U3jJIydyeHus1 B CTEHKax MOMIOTUTENST (WU
OIIPENENISTIOT €r0 3KCIePUMEHTAIBHO) W OLICHWBAIOT BHOCHMYIO ITOTPEITHOCTH 0 K, It (OTOHOB pazHbBIX

SHEPTUIA;

- pacCUMTHIBAIOT HA OCHOBAaHMM AAHHBIX CXEMbI pacraja paluoOHYKIUIA (PaIMOHYKIUIOB), UCIIONb-
3yeMoro(biX) B UICTOUHUKE, 10 (opmyie (14) cpeaHIO HEPruio, perucTpUPyeEMYIO B MOMIOTUTENIC Ha aKkT
pacrnaja (TeryioBblIeIeHUE Ha akT pacraja) JJisl UCIIOIb3yeMOro KaJloOpUMeTpa;

- BBIYUCIAIOT 67 — JOBEPUTEIbHbBIE TPAHULBI TIOIPELIHOCTH OIPEAEIEHUS] CPEHEN TOIIOILIEHHOM
SHepruu_E, yuuThbIBas MMOTPELIHOCTH 3HAUYEHUI BceX BXOmAIIMX B popmyiy (14) BenumunH. Onpenesnsor, ¢
yyeToM F, Auamna3oH U3MepsieMbIX 3HAUYEHUIT aKTUBHOCTU PAIMOHYKIIM/IA, UCIIOIb3YeMOT0 B UCTOYHUKAX.

9.2.4.2 Tlo 4.4.3 npoBOAST MPOBEPKY COOTBETCTBUS (DOHOBBIX YCIOBUM M3MepeHuit, a Takke CKO
U3MEPEHUsI U HeCTaOMJIbHOCTU YCTAaHOBKU TpeboBaHusiM MBI

9.2.5 IlpoBeaeHne U3MepeHUI

9.2.5.1 ®ukcupyioT paboure yCIOBUS M3MEPEHMI M BKJIIOYAIOT alllapaTrypy, BXOISIIYIO B COCTaB
YCTAaHOBKM, coriacHo 4.5.1 u 4.5.2 cOOTBETCTBEHHO.

9.2.5.2 B cootBercTBUU ¢ TpeboBaHUAMU M B BBINMOMHAIOT Clienyiollne ornepanuu:

- MPOBEPSIOT BOCIPOU3BOAMMOCTD IPaAyHPOBKY YCTAaHOBKM, BKJIIOUasi HArpeBaTeb;

IIPOBEPSTIOT (POHOBEBIE YCIIOBHS M3MEPEHUIA;

pa3MelialoT B MOMIOTUTENE KOHTPOJUPYEMbIi NCTOYHUK;

ITPOBOISIT YCTAHOBJIEHHOE YMCJIO M M3MEPEHUIM TETUIOBOTO ITOTOKA OT KOHTPOJIUPYEMOTO MCTOUHUKA
(B CTaTMYECKOM pPeXHMe — TOJIBKO TIOCJIC YCTAaHOBJICHHS TETUIOBOTO PaBHOBECHST).

9.2.6 OGpaboTKa pe3ysbTaTOB

9.2.6.1 1151 Kaxmoro KOHTPOJIMPYEMOI'O MCTOUYHMKA I10 pe3y/ibTaTaM M3MEPEeHUId OMpenesioT Cpel-
Hee 3HAaYeHUEe TEIIOBOTO ITOTOKA.

9.2.6.2 Mcnonb3ys MojydeHHOE CpeHee 3HaYeHHUe II0TOKA TeIUIOBOI YHEPIMU KOHTPOIUPYEMOIO
UCTOYHMKA, IO ¢opmyne (13) BBIUMCISIOT pe3yabTaT M3MEPEHUM — aKTMBHOCTb PAAMOHYKIINIA B
HCTOYHUKE.

9.2.6.3 B coOTBeTCTBUY C YMCIOM OMHOKPATHBIX U3MEPEHUI m, yCTaHOBJIEHHBIM B MBU, onieHuBaroT
JIOBEPUTENIbHBIE TPAHUIIBI CYMMApPHOM ITOrPEIIHOCTH pe3y/bTaTa u3mMepenus mno 4.6.2, 4.6.3 wim 4.6.4.

9.2.7 [oBepuTeabHble 'PAaHULIBI OTHOCUTEIBLHOU MOTPELIHOCTY pe3yJibTaTa OonpeaeieHnsl aKTUBHOCTH
PaIVOHYKJINIA B MCTOYHUKE KAJIOPUMETPUYECKMM METOIOM HeE HOJIKHBI OBITh Gosee 15 %.
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10 TpebGoBanus 6e30NaCHOCTH

IIpu mpoBeneHnr U3MEPEHUI TOJLKHBI OBITH COOJIIONEHBI TPEOOBAHMSI:

- OCIIOPBb — 99 [2], HPb — 99 [3];

- IlpaBuis sKcrulyaTallMu 3J€KTPOYCTAHOBOK MoTpeduteneit [4];

- ITpaBui TexHuKM 0€30MaCHOCTH IIPU SKCIUIyaTallMK 3JEKTPOYCTAaHOBOK MOTpeduTeseil [5], a Takke
TpeOoBaHUsI 6€30MACHOCTU CTAHAAPTOB M TEXHUYECKUX YCIOBUN Ha PaIUMOHYKIUIHBIA UCTOYHUK PEHTIe-
HOBCKOTO M3JIy4e€HUs] KOHKPETHOTO THUIIA.

MPUIIOXEHUE A
(00s13aTeILHOE)

OuennBanne npu paspadorke MBU cooTBeTcTBUS BLIOPAHHO#H YCTAHOBKH M MCHOJb3yeMOT0 METONA
3aJ]laHHOMY NoKa3aTesio ToyHocTH u3mMepennsa OPII ucrounuka

A.1 Tlpu paszpaborke MBU OPII ucrounukoB nanHoro tuna Beiuucisior mo 'OCT 8.207 rpaHuUlibl HEUCKITIO-
YEHHOW CHCTEMAaTUYEeCKON COCTaBJISIONIEH 6 TOTPElIHOCTH U3MEPEHMI TIpU TOBepUTebHOI BeposiTHocth P = 0,95,
YUUTBIBASI:

- CHUCTEMaTMYECKYIO COCTaBJISIIOIIYI0O OCHOBHOM MOTPEIIHOCTH MCIOJb3YeMOro 0oKa NeTeKTUPOBaHUSI U Mpe-
JIeJIbl TOTIyCKaeMbIX TOMOJHUTENbHbIX mnorpettHocTeir mo N'OCT 27451, oOycnoBAeHHbIX BO3IEHCTBUEM BIUSIOIIMX
(bakTOopoB B pabouMx YCIOBUSIX U3MEPEHUIA, & TAKXKE TOTPELIHOCTH, BHOCUMbIE BCIIOMOTaTeJIbHbIMU YCTPONCTBAMMU;

- COCTaBJIAIONINE CUCTEMATUYECKOM MOTPEIIHOCTH, BHOCHMBIE TIEPEXOMHBIMUA KO3(MDMUIIMEHTAMY U TTOTPaBOY-
HbIMM MHOXUTEISIMM, BXOASIIMMU B popmyny mis pacueta OPIT mo paccmarpuBaemomy metony [6], [7].

A.2 TIpu MCMOIB30BAaHUM PATMOMETPUUYECKUX WIIM CITEKTPOMETPUIESCKUX YCTAHOBOK BMECTO CUCTEMATHUECKOM
cocrapstoneil ocHoBHOM TorperrHocTy o 'OCT 27451 mipu BBIMMCIEHUSIX YYUTHIBAIOT ITOTPEIIHOCTH, BHOCUMEIS
HEJIMHEWHOCTBHIO TTOKa3aHWii B 3aBUCMMOCTU OT 3arpy3Ku 0y, HECTAOMJIBLHOCTBIO YCUJICHUS 3a BpeMsl HEIPEPBIBHOM
paboTHI By, TIOrPEIIHOCTU y4€Ta BOSMOXHOTO KaCKaIHOTO CyMMMPOBaHMS Oy W MOTPEMIHOCTD onpeneneHust addex-
TUBHOCTU peTucCTpaluud (HOTOHOB AETEKTOPOM 6. I CIEKTPOMETPOB NOMOJHUTEIbHO YYUTHIBAIOT MOTPELIHOCTh
BBIOPAHHOTO Ccrocoba ornpezesneHus omanu nuka nojgHoro noroieHus (ITTITT) dotoHoB 6.

A.3 Tlpu onpeneneHuu no A.1 win A.2 10BEpUTEIbHbIX IPAHUL] HEUCKIIOYEHHON CUCTEMaTUYeCKON COCTaBJIsIIO-
IIei TTOrPEITHOCTH U3MEPEHM I CyMMa HEeYUYTeHHBIX KOMITIOHEHTOB He TOJDKHA TTPeBHIIaTh 10 % CyMMBI COCTABIISIIOIINX,
BKJIIOUEHHbBIX B PACCMOTPEHUE MPU BHIYMCIEHUU O.

A.4 ]I OLIEHKH CXOJMMOCTH Pe3yJIbTaTOB MPK U3MEePEHUSIX Ha BBIOPAHHOI YCTAaHOBKE TIPOBOISIT MHOTOKPATHBIE
(n = 20) m3mepenuss OPIl sTaqoHHOrO MCTOYHMKA M OMIPENEISIOT OLIEHKY CpeIHEKBagpaTUYHOTO OTKJIOHEHUS
pesyJbTata u3MepeHust B abcostoTHol S(A) u oTHocuTenbHOM S(A4), dopmax.

A.5 Tlpu npoBeaeHur u3MepeHuil mo A.4 coOI0AAI0T YCIOBUSI UBMEPEHUI, COOTBETCTBYIOIINE TPEOOBAHUSIM
4.4.1un44.2.

A.6 Ha ocHoBanuu uaMepeHuit o A.4 u3 oreHeHHbIX 1o TOCT 8.207 moBeputenbHbIX Tpanui CKO pesyabrata
M“3MepeHuil onpenensitoT BepxHiow rpaHuily CKO uaMepeHuii Ha UCTIOJIb3yeMOli YCTaHOBKE Op:

Eaq N A,

%= HOVES W b

TJE €4 4 — MOBEPUTEIbHBIC TPAHUIIBI CIYIaHON TTOTPEITHOCTH Pe3yTbTaTa N3MEPEeHU 110 A.4;
Np 4 — YUCIIO MPOBENEHHbIX MO A.4 uamepeHuii (n > 20);

t (np4—1, P) — xoadduumneHTt CrbioaeHTa AJisl U3MepeHUH no A.4.

IIpu n = 20 u noBeputeabHOi BeposiTHOCTU P = 0,95 o = 2,14 €4 4.

BepxHioto goseputenbHyio rpanuily CKO uaMepeHuid NCMoab3yIoT ISl OLIGHKU BepXHEro Ipenesia AUCIepCUn
042, KOTOPBIii TPUPABHUBAIOT NPU MANOM 06beMe BLIOOPKH K FeHEPaIbHOl AUCTIEPCUM, U BBIUMCISIIOT JOBEPUTEIbHBIE
TPaHUIIBI CIYIaiHOM COCTaBJISIIOINIEH TOTPEITHOCTH Pe3y/IbTaTa U3MEpeHMii 1o 4.6.4.

A.7 Tlpu 3agaHHOI MOMYCTMMOI MOrPEUIHOCTH OTHOCHUTENbHAsl MOTPEIIHOCTh pesyibTata usMepeHuss OPII
JIOJIKHA YIOBJIETBOPATD YCIOBUIO

Ay <8, (A.2)

rIe A, — OTHOCHTEJIbHAsI TTOTPEITHOCTh pe3yabrata usmepenus OPII;
d, — IOMYyCTUMAasl OTHOCUTEJIbHASI OrpellHOCTh u3mepenus:t OPII.
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Ycnosue (A.2) BHITOTHUMO, KOTJa HEUCKITIOUeHHAs CUCTeMAaTHYeCKash COCTaBIISIIONIAsT TTOTPEITHOCTU M3MEPEHUIA
MEHbIlIe &, W KPaTHOCTb M3MEPEHW m ITOCTaTOYHA IJIsi TOTO, YTOOBI CHUBHUTH CIYyYailHYI0 COCTAaBJISIIONIYIO IO
HeoOxomuMBbIX IIpeaenoB. KpatHocts namepenuit OPI1 ncTOYHMKOB HO/KHA OBITh MUHMMAIBHOM, HO 00SCIIeUnBaloOIIeit
JOCTHMKEHUE OTYCTUMOM OTHOCHTEILHOM MOTPEITHOCTH M3MEPEHUIA.

MuUHUMAaNTBHOM KPaTHOCTBIO M3MEPEHWI MPUHUMAIOT m = 3, TaK KaK NpU m > 3 CTAaHOBUTCS BO3MOXHBIM
OLICHMBATh HAJIMYMe rpyObIX OIIMOOK B pedynbratax uamepenuii OPII o 4.6.4.

A.8 B 3aBUCUMOCTM OT COOTHOIICHUS Gy U O, onpeaeieHHbIX Mo A.6 u A.1 uiam A.2, MOTYT UMETb MECTO JIBa
KpallHUX ciyyas:

- ecu 6 > 8 o,/\ 3, TO CIIy4aifHOI COCTABISIONIEH MOTPELTHOCTH pe3yibTata m3MepeHust OPIT mpeHeGperaor
U OTPAaHUYMBAIOTCS TpeMsl HaOmoaeHusIMU (m = 3);

- €CJIM MO pe3ynbTaTaM u3MepeHuii mo A.4 0 > 8 6,/\ 20, To MpeHe6peraoT HEMCKIIOUEHHOM CHCTEMATHUeCKO
COCTaBJIsIfOLLEl MOrpeuIHOCTU pe3yabTata udmepeHuit OPIT u HeoOXoAMMYI0 KPaTHOCTh UBMEPEHUIA m ONIPENesIIoT U3
HepaBeHCTBa

c (A.3)

roe u”

— KBaHTWUJb HOPMAJILHOIO paclpeieseHusl Mpu OAHOCTOPOHHEH noBepuTeNbHOM BepositHocTu Y = 0, 975;
u %975 = 1,96;

G o — BEpXHsIsL MoBepuTesbHas rpaHuia otHocutenbHoro CKO mo A.6;
8, — IomycTrMasi OTHOCUTENIbHASI MOTpeliHOCTb u3dmepenust OPTI.

Ipu o5, < 0,8 8, DOMYCTUMBI U3MEPEHUSI MUHUMaJIbHOU KpaTHOCTU m = 3. Ilpu 65, = 2 §, yciosue (A.3)
BBITIOJTHSIETCS 1T m ~ 20, U3MEPEeHUsT CTAHOBSITCS YpE3MEPHO JUTUTEIBHBIMA M pacCMaTpUBaeMylo YCTAHOBKY CIIEAyeT
MPU3HATh HE COOTBETCTBYIOIIEH TpeOyeMOMY TOKa3aTe 0 TOUHOCTH npu usmepeHusx OPTI.

A.9 B oOmeM cimydae paccMaTpyBalOT BEPXHMiIA Tpenesl IPpaHMIbI OTHOCUTELHOW TOTPEITHOCTU pe3ysbTaTa
usMepeHuit A; , (P = 0,95) OPII ucrounukos misg ucnonb3dyemoii ycraHoBku (o F'OCT 8.207)

2
Ayo =050 Ky \/ % + 3\/? > (A4)

rae v = 6,/0; , — OTHOLIEHWUE OTHOCUTEJIbHOW HEUCKIIIOUEHHOU CUCTEMATUUYECKON COCTABJISIIOILEN MOTPELIHOCTH pe-
synbrara usMmepernnii OPII x Bepxaemy npeneny otHocuteabHoro CKO pesyiabraTa M3MepeHUii;
0, — HEUCKIIIOYEHHAs] OTHOCHUTENIbHAs CUCTeMaTHyecKasi COCTaBJISIOILAsl IMOTrPEIUHOCTH M3MEPEeHU
no A.1 mim A.2;

K}, — xoadbdumment no pasmeny 5 TOCT 8.207, BbIpaXkeHHBIN Yepe3 v C MCIIOIb30BAaHUEM BEPXHEH I0-
BeputesnbHol rpaHulibl CKO pesynbraTa U3MepeHUid.

Tm (A.5)

v
Nm o 1,1V 3
Koadduiment K}, 1as UCMOIb3yeMOil YCTAHOBKM, KOTODBIA €l1ab0 3aBUCUT OT KPAaTHOCTH M3MEpeHWil m,

JIOTNIYCKAETCS BBIYMCIUTD JJI1 MUHUMAJIbHO JAOIYCTUMOTO YucCjia UBMEPEHU m = 3.

K= 1,96 + 1,73 v (A.6)

3 1+091v ’

rme K ‘3/ — K03 dumueHT 1o dopmyie (A.5) mpu orpaHUYESHHOM UYHCIIe U3MEpPEeHU m = 3.
3a MUHUMAaJIbHO HEOOXOAMMOE [T BBITIOJTHEHMS YCIOBUS (A.2) YMCIIO U3MEPEHUI MPUHUMAIOT TaKOe 3HAYCHUE
m, JUI KOTOPOTO HAaYMHAET BBITIOJIHSTHCS HEPABEHCTBO
2
” (K3 (A7)
- b
(8y/0p0)" — (K} v/3,63)

[1€ Gy, — BEPXHUI MPeaes TPaHULIbI OTHOCUTEIbHON MOTPEIIHOCTU PE3y/ibTaTa U3MEPEHUN, a OCTaJlbHble 0003Ha-
YEHUSI COOTBETCTBYIOT MPUHSTHIM B MIPUJIOXKEHUU A.
Ecnu ycnosue (A.7) BeimonHseTCS IIpu m ~ 20, TO clieayeT PyKOBOACTBOBAThCS A.S8.
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MMPUJIIOXEHUWE b
(pekoMeHIyeMoe)

MeToauka BbINOJIHEHHS ](I3Mepel-ll/ll7l MmOTOKa (l)OTOHOB PEHTTCHOBCKOIo 1 l‘aMMa-HSJIy‘leHlflﬁ
METOIOM OrpaHHYC€HHOrO TECJCCHOro yrjia

[Mpumep MCIONB30BaHUS METOA OTPAHMUYEHHOTO TEJIECHOTO YIjia

Bb.1 Hacrosiias MeToanKa pacrpocTpaHsIeTCs] Ha PaIuOHYKJIMIHbBIC 3aKPbITbIe UCTOYHUKU PEHTTEHOBCKOTO U
raMMa-M3JTydeHMiT 1 CONePXKIUT METOI 1 CPEICTBA M3MepeHMIt TOTOKA (DOTOHOB B TeNeCHBI yroa 10— cp oTHOCUTETBHO
HOpPMaJll K paGoueil MOBEPXHOCTH HCTOYHMKA, YTO COOTBETCTBYET MOTOKY (DOTOHOB Uepe3 ILIOLIAnKy B 1 cM? Ha
pacctostHuu 1 M (nanee — 1MoToK (GoTOHOB). JMana3oH u3MepsieMbIX TOToKoB (oToHoB 0,5—10° ¢! npu sHeprum
(ortoHoB ot 5 mo 125 kaB.

B.2 CpeactBa m3Mepennii 1 BCIIOMOTaTeIbHbIE YCTPOCTBA

Bb.2.1 CnekrpomerpuuecKkasi yCTaHOBKa, COOTBETCTBYIOIAs TpeOOBaHMSIM pasnmeiia 4, IpeaHa3HAayeHHAs IS
M3MEpPEeHMS TTOTOKa (DOTOHOB B OTPaHUYEHHOM, 3apaHee OTNpeaeIcHHOM TeJIECHOM YIJie, B COCTaBe:

- BAaKyyMHOI1 KaMepbl IPU OCTATOYHOM JaBiieHuu He 6onee 13 TTa (104 mm pr. ct.) nuamerpom 0,4 M U BBICOTOI
1,4 m;

- W3MEPUTETIbHON JIMHENKMN, HaXOAdIIeHCsS BHYTPM BAaKyyMHOM KaMepbl M TO3BOJISIONICH BOCIIPOW3BOIUTH
TeOMETPUIO U3MEPEHMI TTPU U3MEHEHUM PACCTOSTHUSI MEXIYy HICTOUHMKOM M KOJTMMHUpYIolei auacdparmoit ot 0,1 cm
mo 1,3 m;

- CITEKTPOMETPa PEHTIEHOBCKOTO U TaMMa-M3JTydeHU I, BKITIOYAIOIIEeTO B ce0s1 6JIOKU AeTEKTUPOBAaHMS HA OCHOBE
cMmeHHBIX MOoHOKpucTauioB Nal (T1) tommmuoit 1 m 3 MM, HaOOp 2JEKTPOHHBLIX OJOKOB, IpeaHA3HAYEHHBIX IS
yCWJIeHUsT W (OPMUPOBAHMS WMITYJbCOB, M MHOTOKAHAJbHBI aMIUIUTYIHBIM aHaIu3aTop, COOTBETCTBYIOIIWIA
I'OCT 16957;

- Habopa KOJBIIEBBIX ITuadparM U3 HepXKaBerollel CTald TONIMHOW 5 MM M JIMaMeTpOM OTBEPCTHil OT 3 1o
18 mMm.

b.2.2 BcroMorarenbHble YCTPOMCTBA:

- xommapatop tuna M3A-2 misa namepeHus quamMerpa OTBEpCTUs nuadparMel;

- BakyymMetp Tina BUT-2 a1 KOHTPOJIS OCTaTOYHOTO MABICHUST BAKYYMHOM KaMephl;

- 9TaJIOHHbIe UCTOYHUKU ramma-usnydeHust OCI'U-3 Ha ocHOBe PaJMOHYKIUIOB KOOATbT-57 U aMepunii-241.

Bb.2.3 TpeGoBaHust K cpeacTBaM M3MEPEHUIA

Mwnpraa muka moaHoro mortomenus (ITI1IT) ¢porornoB Ha momoBuHEe ero BeicoThl (ITLTIB), xapakrepu3syiomas
SHepreTuyeckoe paspelieHre creKTpomerpa, mist XK-u3imydeHus xene3a 3TaJOHHOTO UCTOYHMKA Ha OCHOBE paavio-
HyKJIJa KobanbT-57, 1oJkKHa ObITh He Gojiee 3,5 kaB.

BpemeHHast HeCTaOUJIbHOCTh CIIEKTPOMETPUUECKOTO TPaKTa, OllEHWBaeMasi 0 MaKCMMaJIbHOMY CIABUTY MOJIOXe-
nus ITTITT 3a Bpemst paboueit cmensl (Bb.6.1.3), He mokHa GbITH Gonee 3 %.

Hns nornoiueHuss (GOTOHOB, MOMABIIMX B JAeTeKTOp, Onuskoro K 100 %, mast auana3oHa sHepruii (hOTOHOB
5—25 k»B B kauecTBe jAeTeKTOpa MCcnob3yioT MoHokpuctaul Nal (TI) tonmuHoi 1 MM, a A1 [uana3oHa SHeprui
25—125 kB — moHokpucrtau Nal ToaumHoit 3 M.

B.3 Meron n3mepenns

TToTOK (hOTOHOB PEHTIEHOBCKOTO U (MJIM) raMMa-U3JIydeHust B TeecHblit yroa 104 cp OTHOCUTEIbHO HOpMalIK
K paboueil MOBEPXHOCTU KOHTPOJIUPYEMOIO MCTOYHMKA M3MEPSIIOT METOJAOM OrPaHMYEHHOTO TEJECHOro yria Mo
pasaeny S.

b.4 TpeGosanus Ge3omacHocTy — 110 pasumeny 10.

Bb.5 Ycnosus nposenenus uamepenui

IMpu mpoBemeHWM M3MEpPEHWUI CIeayeT COOJIOAaTh YCIIOBHsI, COOTBETCTBYIOLIME TpeOOBaHUWSM pasnena 4, a
MMEHHO:

- temmepatypa ot 15 °C mo 30 °C;

- aTMocdepHoe mapieHue ot 96 mo 104 kIla (ot 720 mo 780 MM pT. CT.);

- MakCHMalbHas 3arpy3ka CIIEKTPOMETPUYECKOro TpakTa He 6oee 3000 c—1;

- CKOpOCTh cueTa, o0ycyioBieHHast (hoHoM, He Gosiee 0,1 CKOPOCTH cueTa OT KOHTPOJUPYEMOTO UCTOYHHUKA.

B.6 IloaroroBka K BBLINOJHEHHIO W3MEPEHHIT

Bb.6.1 BxioyaroT yCTaHOBKY, YCTaHABIMBAIOT paboYnii pexkuM OJIOKOB CIIEKTPOMETPA M MPOBOMIST IPaTyuPOBKY
YCTaHOBKM B COOTBETCTBUU C TPeOOBAaHUSIMM paszziesia 4 co CICAYIONIMMU TOTIOTHEHUSIMU.

b.6.1.1 BriOMpaioT pexXuMm paGoThl GJOKOB YCHIIMTEIBHOIO TpakTa M aHaJIM3aTopa TaKWM, YTOObI 00eCreynTh
HaznexxHoe Bbinesnenune ITTIT peHTTeHOBCKOTO U3TyYeHUs KOHTPOJIMPYEMOTO NCTOYHMKA OTHOCUTEIBHO IIIyMOB CITEKT-
POMETPUYECKOI YCTaHOBKMU.
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Bb.6.1.2 TIposepsior ITIIIIB cnekTpoMerpa, cienys Meroavke, usznoxeHHoit B TOCT 26874.

Bb.6.1.3 OrnpenensiioT BpeMEHHYIO0 HECTaOUIIbHOCTh CIIEKTPOMETPUIECKOTO TpaKTa IMyTeM MHOTOKPATHBIX U3Me-
PEHUIT UCTOYHMKA TaMMa-U3JyuyeHMs] Ha OCHOBE PaIMOHYKJIUAA KOOalbT-57.

BpeMst U3MepeHUst IOKHO ObITh TAKUM, 4TOOBI B MakcuMyMax TTTITT peructpuposanoch He MeHee 104 ummyib-
coB. [TpoBoasaT He MeHee 10 uamepeHuit yepe3d 30 MMH B TeueHUe 7 4 HEMPEPbIBHON pabOThI CIIEKTPOMETPA.

Omnpenensior nojoxeHust makcumymoB TTTIIT (HoMmepa KaHalloB) Ha IlIKaje aHaau3aTopa, COOTBETCTBYIOLIME
peructpanuu ¢GOTOHOB ¢ dHeprusiMu 6,48 u 14,4 kaB.

PaccuuTbiBaroT cpegHeaprdMeTHIeCKOE 3HAYUCHUE U CPEeTHEKBAIPATUYHOE OTKJIOHEHHWE Pe3YJIbTaTOB U3MEPEHMIA

S1.2) 10 dopmyne
(b.1)
1 1,2 1,2 .
S(1’2) : Z (VE' ) _ V( ))2 ,

i=1

rac v 5‘1’2)

— nosnoxeHue Makcumyma kKaxaoro u3 ITITIT (Homep KaHaja) Ha IuKaje aHaiau3aTopa, OMpenesieHHOe
MpY i-M U3MEPEHUU;
Y (.2 _ ¢cpenneapudMeTiueckoe 3HAYCHNE TTOIOKCHII MaKCMMYMOB JUist Kaxzoro u3 IIIII1, paccuntaHHOE IO
dopmyite
m

1,2 _ 1 (1,2)
s )—;zVi )
i=1

(B.2)

rae m — KPaTHOCTb M3MEPECHUM.
OTHOCUTEJTbHYIO BPEMEHHYIO HECTAOMIBPHOCTh CITEKTPOMETPUYECKOTO TPAKTA Oy y, %, PACCUUTHIBAIOT 1O (Hop-
MyJie

S
= ma ), (b.3)

(¢
B.H V(1,2)

rae Syax — HauOoJbllee U3 CPEAHEKBAIPATUYHBIX OTKJIOHEHUI NooxeHus: MakcumymoB TIITIT dpoTtoHOB ABYX yka-
3aHHBIX HEPTUil.

Bb.6.2 Tlepen Hauyanom HernpepbiBHbIX n3MepeHuit OPIT MCTOYHMKOB MPOBEPSIOT UCIIPABHOCTh pabOThI YCTAHOB-
Ku coriacHo paszzaeny 4. OrHocutenbHoe CKO pesynbrata M3MepeHuii He JOJKHO ObITh Gosee 3 %.

b.7 BbinoJiHeHHe W3MepeHUi

Bb.7.1 WM3MmepeHust MpOBOJST COMIAaCHO MpaBUiaM, U3JOXKEHHbBIM B pasfesie 5, co CAenylolUMU TOMOJTHEHUSIMU:
BaKyYyMHYIO KaMepy BCKPBIBAIOT, MPEABAPUTENIbHO HAIMOJIHUB €€ BO3AYXOM;

- KOHTPOJIUPYEMbIN UCTOUHUK YCTAHABIMBAIOT B TOJOXEHUE /U1 UBMEPEHUIA;

- yCTaHaBJIMBAIOT AuadparMy ¢ U3BECTHBIM AMAMETPOM OTBEPCTHSI;

- OLEHMBAIOT CKOPOCThb CYeTa W MOAOUPAIOT PAacCTOsIHME MeXIy paboueil MOBEpXHOCTbIO MCTOYHMKA U Kpaem
nuadparmbl, oOpallleHHBIM K JeTEeKTOpY, AJIs1 obecreyeHus: TpeOOBaHuUs K 3arpyske crekrpomerpa 1o b.5;

- M3MEpPSIOT BEIOpaHHOE PAcCTOSTHME MCTOYHMK — auadparma;

- ONpEeNesIIoT UINTEIbHOCTh Habopa MMITYJIbCOB NMPU OMHOKPATHOM W3MEPEHWUU JUISI BHITIOJTHEHMS YCIOBMIA
pasnena 4;

- BaKyyMHYIO KaMepy 3aKpbIBalOT U MPOBOIAT €€ OTKAuKy 10 JaBJeHUsI, yKazaHHoro B b.2.1;

- TMPOBOISAT YETBhIpE TOCISIOBATEIbHBIX OAHOKPATHBIX M3MEPEHMSI CKOPOCTU cueTa (POTOHOB B BBHIOpAHHOM
FEOMETPUM U3MEPEHUI; YMCIIO 3aPETUCTPUPOBAHHBIX NPU KAXIOM OJHOKPAaTHOM M3MEPEHUU UMIIYJIbCOB ONPEACIISIOT
MOKaHAJIbHBIM CYMMHUPOBaHUEM ydacTka crekTpa, cooTBercTBytoiero IIITIT ¢oToHOB 3amaHHOI 3Hepruu. YToObI
CBECTM K MUHUMYMY BJIMSIHUE TPOCYETOB, M3MEPEHMs] TPOBOAST B pPEXMME, YUUTHIBAIOILEM <«MEPTBOE» BpEMS
aHajM3aTopa, MpU KOTOPOM [UIMTEIBHOCTh Habopa WMITYJbCOB YBEIMUYMBAETCS Ha CyMMapHOe BpeMmsl 00paboTKu
HMMITYJIBCOB;

- TPOBOJST pa3repMETU3AINI0 KaMephl;

- KOHTPOJMPYEMbI MCTOUYHUK YOUPAIOT U U3MEPSIOT (POHOBYIO CKOPOCTb CUETa Ha TOM K€ YJacTKe CIeKTpa,
KOTOpBIi ObLT BbIOpaH B COOTBETCTBUU C YciaoBussmMu o0pabotku IIITII. PoHOBYIO CKOpOCTH cueTa U3MEPSIOT
C OTHOCUTEJIbHOM CTaTMCTUYECKOMW TMOrpeIrHOCThIo He Goee 10 %.

b.8 O0paGoTka pe3yibTaToB W3MeEpPEHMId

B.8.1 PaccuuThlBalOT CPEAHIOI0 CKOPOCTh CUeTa OT KOHTPOJIUPYEMOTO MCTOUHMKA 34 BbIYETOM (DOHa 71, ¢ L.

4
- 1
nK_ZZnKi9
i=1

(B.4)

A€ ny; — CKOPOCTb CYETA OT KOHTPOJIUPYEMOTO UCTOYHHKA 3d BBIYCTOM (I)OHa IIpn i-M U3MEPCHUH, C_l.
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IMotok poToHOB Py, ¢!, co3naBaeMblii KOHTPOIUPYEMBIM UCTOUHIKOM B TeJlecHOM yriie 10—% cp, paccyuThiBaloT
mo ¢opMmyiie

_ 100 n-KO( (BS)
K Qo Kl K2 ’

rae ;IK — CpEIAHAA CKOPOCTb CUETa 3a BHIYETOM (l)OHa, C_l;

o — KO3(DOUIIMEHT, YYWUTBHIBAIOIIMI 3aJaHHbIC YCJIOBUS M3MEpPeHUI IMOTOKa (POTOHOB (B TEJNECHBIM Yroi
10— cp), o = 10— cp;
Q — UCIONb3YEMBIIl TeJIECHBIN YroJ, cp;
® — 3bdEeKTUBHOCTD TeTeKTOpa, %;
K| — monpaBoYHbIi MHOXUTENb, YYUTHIBAIOLLMI MOIVIOIIEHUE W3IYYeHUs Ha IyTH Mexay pabouyeil moBepx-
HOCTbIO UICTOUHMKA U BXOJHBIM OKHOM JeTeKTOpa, U d(hdeKThl, CBI3aHHbIE C PacCeSTHUEM U MPOHUKHOBE-
HUeM (POTOHOB uepe3 auadparmy;
K, — nonpaBoyYHbIil MHOXUTEIb, YYUTHIBAIOLIMI MOIIOIIEHUE U3TyYeHHs] BO BXOLHOM OKHE NIeTeKTOpa.
b.8.2 PaccuuTheiBaloT 3HAYeHME TEJIECHOTO yIja Q, cp, Ucnoiab3oBaHHOro npu m3MepeHusax OPII mcrounmka.

Q=2nf1-—1 ), (B.6)
N1+r/h?
rae r — paauyc nuadparmsl, MM;
h — paccTosiHie OT paboueil TOBEPXHOCTH MCTOYHKKA 0 TUIOCKOCTH quadparMbl, 06palleHHON K JETEKTOPY, MM.

b.8.3 I'paHuIlbl cyMMapHON OTHOCUTEIBHOM IMOTPEITHOCTH pe3ysibTaTa M3MEepeHUi MoToKa (POTOHOB A, (Py)
Mpu 1oBepuTebHOI BeposiTHocTh 0,95 paccuutsiBatoT cornacHo T'OCT 8.207 no dhopmyine

A, (@) = KSs (b.7)

rae K — xoadhduireHT, 3aBUcs i OT COOTHOIIEHUS CIyYaiiHOW M CUCTEMaTUUYECKON COCTaBJISIOLIUX MOTPEIIHOC-
TU U3MEPEHUI;
Ss — CyMMapHO€ OTHOCUTEJIbHOE CPENHEKBAAPATUUHOE OTKJIOHEHUE Pe3yjibTaTa U3MEPEHUN MOTOKA (DOTOHOB.
st pacaera K MCIONIB3YIOT (DOPMYITY

= e+d (B.8)
Sny+V(1/3)z02’
rac € — JOBECPUTECIIbHBIC I'PaHUIIbI cnyqaﬁHoﬁ COCTAaBJISIIOILIEN OTHOCUTEIbHOM NOTrpEIHIHOCTU;
0 — JOBCPUTCIIbHBIC T'PaHUIIbI HEUCK/IIOUEHHON CUCTEMAaTUYECCKOMN COCTaBHHIOHICﬁ OTHOCHUTEIbHON IIOTpC€IIHOC-
™,
S(n,) — OTHOCHUTEIBHOE CPEIHEKBAAPATHIHOE OTKJIOHEHHE Pe3ysibTata N3MepeHMiA;
Gi — OTI[CIIle)Iﬁ KOMIIOHEHT HEUCK/IIOUEHHON CUCTEMATUYECKON COCTaBHfIIOH_[eﬁ OTHOCUTEJIbHOU IOrp€IIHOCTH.
JloBepuTeIbHbBIE IPAHUILIBI CITyYallHOM COCTABJISIONIE OTHOCUTEIbHON MOIPELIHOCTH € BEIYMCIISIOT 110 (hopmyiie

£=tm71 S(ﬁK); (Bg)

TAe f,,_| — KBaHTWIb pacnpeneneHusi CTblofeHTa Asl m u3MepeHuit; npu m = 4 3 = 3,18 (P = 0,995).
HoBepuTeabHbIe TPAaHUIIBI HEUCKITIOUYECHHON CUCTeMAaTUYeCKOM COCTaBISIONIEH OTHOCUTEILHOM TTOTPEITHOCTH O
BBIUUCIISIOT 110 (hopMyIIe

0=1,1\/z6;. (B.10)

1

OtHocutenbHoe CKO pesyibTara M3MepeHMil OLICHUBAIOT M0 opMyIie

100 (B.11)

m
- _ 100 ; - 2
SO ="\ 21 (nj=n9” .

CymmapHoe CKO pesynbTaTa M3MEpeHUN BHIYUCIISIOT IO (popmyie

Sy=V 5%y +(1/3)z 6} . (B.12)

TIpu BbruMCHEHUU A, (@) 3HaYeHUe K nmpuHuMaloT paBHbIM 2,2. [Ipu pacuere Ss yuyMTHIBAIOT JOBEPUTEIbHbBIC
IPaHULIbl HEUCKITIOYEHHBIX MOTPELIHOCTEN CIEAYIOLIMX COCTABISIOIMX CUCTEMAaTUYECKON MOTPEIIHOCTA U3MEPEHUI:
0n — COCTaBJSIOLIASl CUCTEMATUYECKOM MOTPEeIIHOCTH, CBSI3aHHAsl C MOTPEUIHOCTBIO OMPENEIeHUs TEJIECHOTO

yIJ1a, BEIUKCTsIEMas 1o hopmyJie
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0 = PNIEAF w2 A R - 100, (B.13)
2OV e on
rIe r— pamuyc OTBEPCTHS auadparmbl, MM;
h — paccTosiTHUe UCTOYHUK — JETEKTOP, MM;

Ar, Ah — TIOTPELIHOCTH OIpeNeIeHUs] COOTBETCTBYIOIIUX BEJIMUMH MPU JOBEpUTENbHOM BeposiTHocTU 0,95.

B 3aBucuMocTH ot ycioBuit mamepeHus 0g = (0,2 + 4,5) %;

0, — COCTaBJISIOINIAST CUCTEMATUIEeCKO TIOTPEITHOCTH, CBSI3aHHAs C orpeneseHueM 3(GEeKTUBHOCTH perucTpa-
U (POTOHOB JIETEKTOPOM U C YUETOM BIMSIHUSI TPAHUI] YYaCTKa TPU MOKAaHAIbHOM CyMMUpPOBaHUM; 0, < 2 %;

01 — COCTaBJISIIONIast HEUCKITIOYEHHOM CUCTEMAaTHYEeCKOM ITOrpelTHOCTH, CBSI3aHHAsI C ONPee/ICHUEM ITOITPaBKU
Ha IoraouieHre HOTOHOB IPY MMPOXOXAEHUN OT pabodyeil MOBEPXHOCTU MCTOYHMKA IO BXOJHOIO OKHA JETEKTOPA;
01 < 3 %;

02 — COCTaBJISIIONIAs] HEUCKITIOYEHHOM CUCTEMAaTHYEeCKOM ITOrpelTHOCTH, CBSI3aHHAsI C ONPeeSICHUEM ITOITPaBKU
Ha TorJjIoleHne GOTOHOB MPU MPOXOXICHUHM BXOJHOTO OKHA M B «MEPTBOM» CJIO€ JETEKTOpa; 0, < 0,5 %.

B.9 I'paHuIbl CyMMapHOI OTHOCUTEIBHOM TOTPEITHOCTH M3MEpPEHHUs IOTOKa (DOTOHOB IPU ITOBEPHUTEIBHOMN
BeposiTHocT! 0,95 He MoKHBI ObITH Oostee 10 %.

18



I'OCT P 52125—2003

MMPUIOXEHHUE B
(crpaBoYHOE)

Bblpa)l(e]'ll/le HEONpPEACJACHHOCTH nsMepelmﬁ

B.1 B 1993 r. MexxayHapoaHble opraHu3aluu: MexayHaponHblii komuTeT Mep U BecoB (MKMB), MexnyHa-
poaHasl anekTpoTrexHuyeckasi komuccuss (MOK), MexayHapoaHasi opraHu3alusl Mo 3aKOHOMATEebHONH METPOJIOTUU
(MO3M), MexnmyHapOOHBIM COI03 MO YWCTOM M NPUKIAgHON (u3mke, MeXIyHapOOHBIA COI03 II0 YUCTOM M
MIPUKIIAAHON XUMUK 1 MexayHapoaHas (penepanus KIIMHUIeCKON XUMUKM — COTJIACOBAJIM U M31au ToKyMeHT «Guide
to the Expression of Uncertainty in Measurement», ISO [8], B mepeBoae Ha pycCKuii SI3bIK, BeIITOTHeHHOM Bo BHUM
uM. [I.1. MeHnzaeneesa, B Bune PykoBoncTBa no BbIpaxkeHUIO HEOTpeeIeHHOCTU U3MepeHnil. BBeneHbl peKoMeHaauu
1o ero npuMeHeHuto [9]. B HacTosilee Bpemst AOKYMeHT [8] hakTnuecku npruoodpes cTaTyc MeXAyHApOAHOTO CTaHaapTa,
TaK Kak ero peKOMeHAyeTcs MPUMEHSITb pu 00paboTKe U MPeACTaBICHUN Pe3yIbTaTOB B MEXIAYHAPOAHBIX CIMYESHUSX
M B APYIMX paborax, Hampumep Npu oGopMIeHUM pe3yabTaToB KoHTpojst OPIT mpu mocraBKax paavoOHYKIUMIHON
MIPOIYKITUY 3a pyOeX. DTO TMO3BOJIUT M30eXaTh HEMOPa3yMeHUM B 0(DOPMIICHUH PE3yIbTaTOB U3MEPEHMI, TapMOHU3H-
pyeT cnoco0 mpencTaBiIeHNs pe3yIbTaTOB U3MEPEHMI ¢ TPeOOBAaHMSIMHU MEXIyHApOaHOro ctaHgapTa [8], [9] 1 moBeicUT
KOHKYPEHTOCIIOCOOHOCTh OTE€YEeCTBEHHOM PaINOHYKIMIHON TPOMXYKIINH.

B.2 B oreyecTBEHHbIX HOPMATHUBHBIX TOKYMEHTaX H3MEpEeHUsl AEST Ha TMpsSIMble M KOCBEHHbIE W JalOT
pekoMeHaauuu no oopadotke ux pesdyabtaroB (IOCT 8.207 u [7]). B [8] ucnoib3yloT eauHyl0 MOJedb pe3yjabTaTa
M3MEPEHUI BEJUYUHBI Y.

OueHKY U3MepsieMOi BEJIMUMHBI ¥ BBIYUCISIIOT Kak (YHKIMIO OLEHOK BBIXOJHBIX BEJUUMH X[, ... , Xy,

Y=F(X1, ooy Xpp)- (B.1)

DTO COOTBETCTBYET 001l (opMyJie WIS pe3ybTaTa KOCBEHHBIX U3MEePeHMI 110 [7].
151 HeToCpeACTBEHHO M3MepsIeMbIX CIyJaifHBIX BEJIMYMH X; B KA4eCTBE Pe3yJibTaTa MCIOIb3YIOT CpeaHeapud-
METHYECKOe 3HAUEHUE X;

m
)_clz(l/m) inq,
g=1

(B.2)

rae m — o0llee YMCIIO U3MEPEHUI B Cepuu;
Xig — ¢-€ M3MepEeHUe BENMYMHbI X; B CEPUU M.

BoipaxkeHue (B.2) cooTBeTCTByeT BBIOOPDOYHOMY CpEIHEMY M3 M W3MEPEHHBIX 3HAYEHUN BEJWYMHBI X; IO
TI'OCT 8.207.

B.3 B MexnmyHapomHoii IIpakThKe [8] BMECTO TepMHMHA <«IIOTPEIIHOCTh M3MEPEHUIl» MCIIOJNB3YIOT ITOHSITHE
0 «HEOTpeNeJIeHHOCTH» TOJIyYeHHOTO pe3yiabTara. TepMUH «HeompelaeJeHHOCTh (M3MepeHus)» — «Uncertainty (of
measurement)» — yKa3blBaeT Ha HEMOJHOE 3HAHUE 3HAYEHUsI U3MEPSIeMOI BeJIMUMHBI [TOC/Ie MPOBENEHUSI U3MEPEHUSI.

OCHOBHBIMU KOJTMYECTBEHHBIMU BbIPAKEHUSIMU HEOMPEAEJEHHOCTH U3MEPEeHUit B [9] sBmsIIOTCS:

u — cTaHJapTHas HeomnpeaeleHHOCTh — standard unsertainty — HeomnpeaeJeHHOCThb pe3yJibTaTa U3MEPEHU, Bbl-
paxenHas B Buae CKO;

U, — CyMMapHasi HeomnpeaeieHHocTh — combined standard unsertainty — craHmapTHasi HEOTIpeleJIeHHOCTb pe-
3yJbTaTa U3MEPEeHU M, TIOJYIeHHOTO Uyepe3 3HAUCHUS APYTUX BEJIMYMH, PaBHAs MOJOKUTEIEHOMY KBaJpaTHOMY KOPHIO
13 B3BELIEHHOW CYMMBbI JUCTIEPCUI WJIM KOBapUalMil 3TUX BEJMYUH B COOTBETCTBUU C T€M, KaK MEHSIETCSI pe3yJibTar
M3MEPEHUN MPU U3MEHEHUU ITUX BEJUYMH;

U — pacimiupeHHasi HeonpeaeJieHHOCTh — expanded unsertainty — BeJIMUMHA, ONpeessioliasi MHTepBal BOKPYT
pesyabTata M3MEpeHuii, B Mpeaesiax KOTOPOro, Kak MOXHO OXWAATb, HAXOAUTCS OOJbllasi 4acTb pacrpeneaeHust
3HAYEHUIT pe3yJsibTaTa, KOTOPbIE C TOCTATOYHBIM OCHOBAHUEM MOTYT ObITh MPUITHMCAHBI U3MEPSIEMOI BEJIMUMHE.

B.4 AnroputM 06pabOTKM pe3yabTaTOB M3MEPEHUI B [§] mpemycMaTprBaeT CIEIYIOIINE OICpallvi:

B.4.1 TIpoBomsgT OLIEHKY M3MEPSIEMOI BEJIMUMHBI ¥ KaK (DYHKIIMN OLIEHOK BCEX BXOMHBIX BETUUMH X{, X2, ... , X
TocJie BHECEHUS MOIMPABOK Ha BCe M3BECTHBIC CUCTeMaTHYecKue 3(DGhEKTHI.
B.4.2 BblUMCHSIOT CTaHIAPTHbIE HEOMPEAEJEHHOCTH BCEeX BXOAHBIX BEJIWYUH U (x,) (rne i =1, ... , m) u Bce
BO3MOXHbIE KOI(DODUIMEHTBI KOPPEJSALMU U (. xy OUEHOK i-ii U j-il BXOJAHBIX BEUUUH (f = 1, ..., m).
P

B.4.3 Paznuuaror nBa Thma — A m B — olleHMBaHUS CTaHOAPTHOM HEOIIPEaeICHHOCTH:

- OLIEHMBAHUE I10 TUITy A — TIOJyYeHUE CTATUCTUYECKMX OLICHOK TUCTIEPCUU pacTipeaeeHYsI 3HaUeHU I BXOTHOM
BEJIMYMHBLI Ha OCHOBE DPsiia U3MEPEHUIA,

- OlLEHMBaHUe Mo TNy B — mosnyueHue aucnepcuii Ha OCHOBE ampPUOPHON HeCTaTMCTUYECKOW MHbOpMaluu,
CUMTasl pacnpeiesieHue BXOAHbIX BEIMUMH PABHOMEPHBIM, €CJIM OTCYTCTBYIOT CBEIEHMSI O €r0 BUJE U3 MPEALLIECTBYIOIINX
U3MEpPEHUI, U3 OMNbITa MCCIEI0BATENs] WIX U3 OOLIMX CBEACHWI O CBOMCTBax MpuOopa, pe3yjabTaTaX KaJIMOpPOBKU U
OIIEHOK HEOIpPeIeICHHOCT! CIIPaBOYHBIX JaHHBIX.
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B.4.4 BblUMCISIOT CYMMapHYIO HEOMNPEAEJEeHHOCTb U; C y4eTOM KOd(DdUIIMEHTOB BIUSHUSI.

B.4.5 PacuuupeHHYyI0 HeolpeneJaeHHOCTb OLIEHUBAIOT, YMHOXas! U, Ha KOd(dUILIMEHT oXBaTa k, SIBJASIOIIMIACS B
o0leM cyyae KBaHTUIEM pacnpeneeHuss CTbIOIEHTa fp (Vo) € 9DGDEKTUBHBIM YHUCIOM CTENEHER CBOOOMIBL Vg,
MpY BLIOPAaHHON JOBEPUTENbHOM BEPOSITHOCTU P.

B.5 Takum obGpa3om, OCHOBHOI ujeeil OLleHKHW HEONpeaeIeHHOCTH pe3yJbTaTta u3MepeHuil B [8] sBaseTcs
MoJiydeHue sl BceX apryMeHTOB B BbIpaXXeHUM IS pe3yjbrata oleHoK ux CKO — no tuny A uiau no tuny B, a
3aTEM UX KBapaTUYHOE CJIOXEHHUE C YUeTOM K02 MUIIMEeHTOB BAUSHUS IJIs1 OUEHKHU BEJIMYMHBI HEOTIPEAEeEHHOCTU
UX KOMIIO3WLIMU M TIepeXoi K WHTEpPBaJy HEOMNpPEeACJICeHHOCTH, COOTBETCTBYIOLIEMY 3aJlaHHOM MOBEPUTEIbHOM
BEPOSITHOCTH.

B.6 Ilpu mpencraBiaeHUM pe3yabTaToB [8] ciemyeT IpOBOIUTD:

- aJTOpUTM TOJIYYeHUST pe3ysbTaTa U3MEPEHMS;

- aJrOpuMTM pacyeTa MOMPaBOK U UX HEOMpeaeSeHHOCTei;

- OLEHKY BCEX UCITOJIb30BAHHBIX JAHHBIX U CITOCOOBI MX TIOJYYEHUSI;

- aJTOPUTM BBIYMCJICHUSI CYMMapHO# M pacIMPpeHHON HEONpeaeIeHHOCTEN pe3ysIbTara.

TlocnenHee o3HauaeT TpeOOBaHUE yKa3aTh 3HaUYeHUS U., U, k.

B.7 ®opmyiibl A5l OLIEHOK YKa3aHHBIX BEJIMUYMH M CAMMX PE3YJbTaTOB OJM3KU K UCTIOIb3YEMbIM MO MPUHSITHIM
B Poccuiickoit ®@enepauun HJ (HA P®), nockoibky U Te U Apyrue 0a3upyloTcs Ha ammapare MaTeMaTHyecKoil
CTaTMCTHUKHW, HO €CTh Pa3JMuusl B TPAKTOBKE ero mpuMeHeHus. B tabmuiie B.1 maHbl cooTBeTcTBYIOLINE (GOPMYIIBI U
IIPOBEICHO CpaBHEHUE TEPMHUHOB, IIPUHSITHIX B [8] 1 B oTteuecTBeHHBIX H]I [7].

B.8 TIpu opopMieHUN TOKYyMEHTAIIMH JIJIsT TTOCTABOK MICTOYHUKOB PEHTIEHOBCKOTO U3JTyYeHUsI 32 pyOesk MOXXHO
HCIIONBb30BaTh MPAKTUYECKOe PaBEHCTBO 3HAUYCHWI T'paHMI] IMOTPEITHOCTH pe3ysibTaTa U3MEePEeHMI (BBIUMCICHHOTO C
yuetoM TpeboBanuit FOCT 8.207 u [7]) npu noBeputesbHOM BepositTHocTH 0,95 3HaUEHMIO pacIIMPeHHOU Heomnpee-
JIeHHOCTH npu KoadduureHte oxpara k = 2 (expanded uncertainty by a coverage factor k = 2).

Taonuuma B.1 — CpaBHeHUe TEpMUHOB, IPUHATHIX B [8], ¢ ux aHanoramu B HJ] P®

TepMuHbI mOKyMeHTA [§] Dopmyinel fokymeHTa [8] Tepmunbl HI PO (ccbuikm)

OneHka U3MepsieMo y=fxp, 5 X)), Wckomoe 3HaueHme du-
BEJIMYUHBI ) rae 0003HAYEHUsI COOTBETCTBYIOT IIPUHSITHIM 3U4ecKoi BemuuHH ([7])

B ¢popmyie (B.1)

CraHgapTHast  Heorpe- | ni CpenHekBagpaTUYHOE
NIEJIECHHOCTb U BXOJHOI Be- Uy (x) =\ |[—— Z (X = ;_ci)z , otkiioHeHue (CKO) pesynb-
muunHbl  (standard unser- n; (= 1) g-1 TaTa M3MepeHWit (pasmen 2
tainty): T'OCT 8.207)

u, — tina A (13 MHOTO- ni Cucremarnyeckue IIOT-
KPaTHBIX WU3MEPEHMI BXOI-| Tae X; = 1 z Xig pelrHocTd B (popmyse cyMm-
HBIX BEJIMYNH); i g=1 mapHoro CKO (paszmen 5

TI'OCT 8.207)

ug — tina B (u3 Tabmuu| 1) Isi CUMMETPUYHBIX TPaHULL + b;:

KOHCTaHT, TaHHbIX [MOBEPKU _
WA TIPEALIECTBYIOUIUX W3- ug =b;/ V3,
MEpEeHUI BEJIUYMH, BXOJS- 2) nsA BEpXHEW M HWXHEH rpanul by, b; _
IIUX B ypaBHEHME)
ug = (b +b,.)/2 \3;
CKO(I-) YK€ U3BECTHBIE IS X; U3 IPYTUX U3MEPEHUIA
WU JaHHBIX.

CymMapHast cTaHIOapT- 1) B ciiyuae HeKOppeIMpOBaHHBIX OILICHOK BXOMTHBIX Cymmapaoe CKO pe-
Hast HEOTIPEIETICHHOCTD U, | BETMINH 3ynbTaTa U3MEpeHus Sy
(combined standar (pasnen 5 TOCT 8.207, [7])

m
uncertainty) 2 2 2
Uy = Y df/dx)” u o
i=1 !
rae df/dx; — mpou3BOIHAasI U3MEPSIEMOI BEJMUMHBI )
M0 BXOJAHBIM BEJIMYMHAM X;,

Ll(xl_) — CTaHJapTHadaA HCOMNPECACICHHOCTb BXOOAHBIX

BCJIMYMH X;, OIIPCACICHHAA 110 TUITY A umu B.
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Oxonuanue mabauust B. 1
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TepmuHbl moKyMeHTa [8]

®opmyibl 1OKyMeHTa [§]

Tepmunbl HJ PD (ccoiiku)

CymMmapHasi  cTaHAapT-
Has HEONPEIETEHHOCT U,
(combined standard
uncertainty)

2) B cinyyae KoppeaupoBaHHBIX BXOAHBIX BETUUMH
m
uZgy=, df7dxy? udy+
i=1
m m
+ 2 Z(df/ dx; (df7 dx;) T, x) Yoy Uy »
i=1j=1
TIE Fix, x) — KO3(pULIMEHT KOPPESILUU.
OcTtanbHble 0003HAYEHUST COOTBETCTBYIOT 1).

CymmapHoe CKO pe-
3ynbTaTa  H3MepeHus Sy

(paznen 5 TOCT 8.207, [7])

PaciupenHass Heompe-
neneHHocts U (expanded
uncertainty) ¢ kKoapdu-
LIMEHTOM OXxBaTa k (coverage
factor)

U= kuc(y),
T Uy, — CYMMapHasi HEOIPEeICHHOCTb.
B mpakTHYecKUX CIydasx:

k=2npu P=10,95,
k=3 npu P=0,99.

B o6mmem ciyyae cum. [8].

I'paHULBI TOrPELIHOCTH
pe3ynbrara usmMmepeHuii A (P)
(paznen 5 TOCT 8.207, [7])
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MPUIIOXEHUE T
(pekoMeHIyeMoe)

Cxema noTeHIpoMeTpa

6

e

5

acs

| R,
e

1, 5 — crabuinzaTophl HanpsbkeHus, Hanpumep tuna I1-36-1; 2 — moTeHIMOMeTp, HalpuMmep
tuna P363-2; 3 — HopmanbHbI ameMeHT HD-65; 4 — obpasuoBas karyiika conporusieHus 10 Owm;
6 — HarpeBateb KajopumeTpa; 7 — Muutmamnepmerp 0—50 MA; & — Mara3uH CONPOTUBIICHUI,
Hampumep tuma P33

Pucynok I'.1 — TToTeHIIMOMETPUYECKOE YCTPOMCTBO TSI PETYIMPOBKU KaJOpUMETpa
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2]
[3]
[4]
[5]

[6]

[7]

8]
91
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MMPUJIIOXEHWE 1
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OCHOBHbBIE CAHMTApHBIE MTPaBUJIa Pa0OThI C PAIMOAKTUBHBIMU BEILECTBAMM W APYTUMHU UCTOYHUKAMU MOHU3UPY-
fommx u3nydeHuit OCITOPB—99

Hopwmel pagnanuonHoit 6e3onaciocty HPB—99
IMpaBuna sxcnayaTaliMy 3J€KTPOYCTAHOBOK MOTpeduTeneil. — 5-e uzn. — M.: DHeproaromusnat, 1992
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