SENEPAJILHAA CJIYXEA IIO 3KOJIOTMYECKOMY, TEXHOJIOTMYECKOMY
M ATOMHOMY HAJB0PY

NIPUKASB
or 11 pexabps 2017 r. N 535

OB YTBEPXIEHUM PYKOBOJICTBA
[I0 BEEBONACHOCTM IIPM MCIIOJNB3O0BAHMM ATOMHOW SHEPTVN
"PEKOMEHIALIMM [I10 IOABEINEHMI0O BEAJIAHCA AINEPHBIX MATEPHAJIOB
[IPY MX $MBUMYECKOM MHBEHTAPM3ALMM B 30OHAX EBAJIAHCA
MATEPUAJIOB M AHAJIM3Y EI'O PE3YJIELTATOB"

B uenax peanms3auuMy IIOJIHOMOYUMM, YCTAHOBJIEHHHIX NHOANYHKTOM 5.3.18 IlojioxeHMS
o OdenepaJsibHOM cCyyx0e 10 BKOJIOTUYECKOMY, TEXHOJOTMUECKOMY U aTOMHOMY HaI30py,
YTBEPXIOEHHOT'O IIOCTaHOBJIeHMeM IllpaBuTesbcTBa Poccuiickon Odemepaumum ot 30 wuons
2004 . N 401, npukasz3bBamo:

1. YTBepOUTb OpuilaraeMoe K HaCTOAlWEMYy IIPpMKA3y PYKOBOINCTBO IO 0Oe30MIaCHOCTMU
IPpM MCIIOJIb30BAHUM ATOMHOM 5SHepruyu "PekKoMeHIaUMM 10 NoIBeleHMuio OajlaHCa SAIOEePHHX
MaTeEPMAJIOB HNpM uX (UBMUECcKOM MHBEHTapmu3aluuu B 30HaAX OajlaHCca MaTepuajioB u
aHaJIn3y ero pesynabTaTor'".

2. Ilpu3HATL yTpaTUBULMM CUIy Opukas demepallbHOM CIHyXOHE IO B3KOJOTUUECKOMY,
TEXHOJIOTMUYECKOMY M aTOMHOMYy Haznzopy oT 14 ceHTsabps 2011 ©. N 534 "0O©
yTBepXOeHun I[IoJIoXeHMa O IOopAalKe I[IOJIyYeHMS IOaHHBIX [I0 KOJIMUYECTBY  SIOEePHEIX
MaTepMaJIOB IJig [oOoBeneHMs Mux 0OajlaHca UM MTOTOB (QM3MUECKOM MHBEHTapus3aluuM B
30Hax OajilaHca MaTepuajior'".

PykoBomouTesb
A.B.AJIEIIVH

YTBEepPXIEeHO
npmkasoM dermepasibHOM CIIyXOH
IO BKOJIOTMYECKOMY, TEXHOJOIMYECKOMY
¥ aTOMHOMY HaI30py
or " " 200 . N
PYKOBOJICTBO
10 BE3BOINACHOCTHM "PEKOMEHJALIMM IIO NOABEIEHMI0O BAJIAHCA AIEPHBIX
MATEPMAJIOB IIPM MX SMU3BMUUYECKOM MHBEHTAPMBALMM B BOHAX EAJIAHCA
MATEPUAJIOB M AHAJIM3Y EI'O PE3YJIETATOB"

I. ObOume MOJIOXEeHMUS

1. PykKOBOACTBO IO ©O€30MNaCHOCTM IIPY  MCIOJIb3OBaHMM aTOMHOM DHEPIUM
"PexOMeHIOauuM IO [oOBedeHui OajlaHCca AOEPHEIX MaTepuaJloB MNpU Ux OU3UIeCKOM
MHBEHTapmM3auumM B 30HaxX OajlaHCa MaTepMsalyioB M aHaumly ero pesyiabraToB" (PBE-065-
17) (namee - PykxoBOICTBO IO 0Oes30mnacHOCTH) pas3paboTaHO B COOTBETCTBMUM CO
cTaTbeMy 6 demepalsibHOTO 3akoHa oT 21 HoaO0psa 1995 r. N 170-03 "O6 muCHOJIL30BaAHUM
aTOMHOM »Heprumu" B LejigxX COHNeMCTBMSA cobJioleHMi0 TpeboBaHuy nyHkToB 14, 53, 55

60, 65, 68 - 70 OdenepasibHEIX HOPM U IIpaBujl B 060JaCTM MCIOJIbE30BaHMSA aTOMHOM
sHepruu "OCHOBHBIE NpaBMJla ydeTa WM KOHTPOJIA SAIOepHelXx MarTepmasor" (HII-030-12),
YTBEPXIOEHHBIX IpMKa30M PocrexHaznsopa oT 17 anpes 2012 T. N 255
(BapeructTpuporaH MwuHiocTOM Poccum 17 aBrycra 2012 1., perucrpaumoHHeM N 25210
(manee - OCHOBHEE INpaBuia) .

2. Hacrosamee PyKOBOAOCTBO o 0e301aCHOCTH COOEepPXUT pekoMeHOauumu
PocrTexHaznmsopa IO IOOBeIeHMI OajlaHCca SOEepHBIX MaTepualioB (majee - M) npu
IPOBEIEeHUM UX OUIUUECKOV MHBEeHTapu3aLun (manee - OU) B 30Hax 60ajaHca

MaTepMraJioB (majiee — 3BM) M aHalM3y €TI0 pesyJibTaToB.



3. JericTBMe HacTOAmWeTro PykoBomcTea O ©OE30MNaCHOCTM PacCIpPOCTPaHseTCs Ha
IeATeJIbHOCTb [epcoHalna npu [IpoBeOeHUN o AM B 3BM OJid obecrnedyeHussa
TOCYOAapCTBEHHOT'O ydeTa M KOHTpoJsia fAM B opraHmszalMsax, OCYWECTBISOIMX obpalleHure
c AM.

4. Ina BBHIOJHeHMS TpeboBaHMy OCHOBHEIX NIPaBMJI MOT'YT OBTb MCIOJIbB30BaHBl MHEIE
Croco6el (MeTOZEl), dYeM Te, KOTOphle COHepXaTcsa B HacTodAlleM PykKoBOOCTBe IIO
0e30macHOCTH, IOpM OOOCHOBAHHOCTM BEOPaHHEIX CIOCOOOB (MeTOHmOB) IJjia obecledeHud
0e30NaCHOCTH.

IT. PexoMeHIaUMM IO NOOBeNeHMIO DajlaHCa HGIOEPHEIX MaTepraJioB
B 30Hax OajlaHCa MaTepuralioB

5. B COOTBETCTBUM C IYHKTOM 56 OCHOBHBIX NpaBujl OJ 3aBepmaeTCs IOOBEeIeHUEM
fajlaHca mjsa kaxzmoro SM B 3BEM 3a  Mex0aJIaHCOBHEIM — [Iepuon (majee - MBII),
onpemneJyieHMEeM MHBEHTAPM3aLUMOHHOM pas3HuUE (majlee - JVP) M ee I[OTPEWHOCTM C
IOoCJIe oYUM CTaTUCTUYECKUM aHaJIN30M 3Ha4YMMOCTHU np B COOTBETCTBUM c
KPUTEPUAMM, YCTAHOBJIEHHBIMM B NyHKTax 69 m 70 OCHOBHEIX NpaBMUJI.

6. JVcxomHEIM IOKYMEeHTOM Npu IOpoeeneHumu @Y AM m nomBeleHus OajaHca M

ABJISETCS CIMCOK HaJMYHOTO KoJMuecTBa (masee - CHK) AM. ETro peKOMeHOyeTCcs
COCTaBJIATL IIOCJIe IpekpaleHusa B 3BM Jobbeix OpeobpaszoBaHui AM (KpoMe Yy4daCTKOB
rasneyinTeJibHEIX )Z8 PaIrnoXmMMnIe CKMUX nIpoms3BOOCTB, VCIIOJIb 3YyIIMX HEIIPEPEIBHYIO

TEXHOJIOTHI IHepepaboTkm AM) wmnm nepemeumeHur SM, BKJIoYasa MX OTIPAaBJIEHME U
[IOJIy4YeHM e .

Ecim Ha Hauvasio oM B 3BEM Haxonmarcda M, »OOCTOBEPHOCTB YUYETHEIX HOAaHHBEIX O
KOTOPEIX He MOXeT OBTbh NONTBEepXIceHa IaHHBMM CPEeICTB KOHTPOJA IOCTylla (Zmajlee -
CKI) x  SM, KOHTPOJIEM COCTOSAHUSA YyYeTHBEX eOMHUI] (manee - VYE) u (mm)
[IOOTBEPXOA0LMI VU3MEPEHUAMN, 3a VCKJIOYEeHMEM AM, B OTHOUEHUN KOTOPBIX
OOIIyCKaeTCsa I[IPpMMEHEHME pacCdeTHBEX MeTOIOB, TO OO Hadajla BBIIOJIHEHUS OCHOBHBIX
npouenyp &M pexoMeHOyeTCHd NPOBECTUM YUETHEE M3MEepeHmMda Takux M, BHECTU
nojlydeHHEe naHHele B CHK m nmpucTynurb K npoBeneHuo OI.

7. B CHK pexomMmeHOyeTCsd BKJIOYATb YyUdeTHHE HOaHHEHE Bcex fAM, cocTodmmMx Ha
ydyere B 3BEM Ha znaTy Haudajga OIM fM, He3aBMCHMMO OT UX IIPUHANOJEXHOCTM, B TOM
upycyie M [IOJIy4YEeHHBEIX U3 opyrux 3BM wuam  opraHmsaumMii M COCTOAWMX  Ha
OTBETCTBEHHOM XPaHeHMM, a Takxe fAM, ocTawnuMxCad B He3aBEpPIIEHHOM [IPOU3BOICTBE.

YdueTHBle OaHHEE fIM, HaxoOmAWMXCHA Ha MOMeHT npoBemeHma OU fIM B He3aBEPIUIEHHOM
IpOM3BOLCTBE, pPeKoMeHOyeTcd BHOCUTb B CHK Ha OCHOBaHUM pesyJibTaTOB YUeTHEX
M3MEPEeHUM, a I[IPY HEeBO3MOXHOCTM MX BHIIOJIHEHMSA — Ha OCHOBAHMM PaCUeTOB B
COOTBETCTBUM C METOIOMKaMM, HOEeMCTBYKUMMM B OpTaHM3aLUN.

8. B CHK oTmeJbHBEIM pas3meliloOM pPeKOMeHIyeTCs BKJIoUaThb YydeTHEle IaHHHe M,
[IepemaHHEX B »OpyI'uMe opraHmu3aumm wunam 3BM, 0O KOTOPEIM Ha MOMEHT QOPpMMPOBaHMUA
CHK He npmmiio NOOTBEPXIEHME UX IIpMeMa [oJiydaTeJleM M IIOCTAHOBKM Ha YydYeT B ero
3EM. Ilpy 5TOM peKOMEeHIOyeTCHA yKasaThb OaTeH lepenady, HOMepa M Jpyrue IaHHBE
CONPOBONUTEJIBHEIX HOOKYMEHTOB M HAKJIQOHBIX, B COOTBETCTBMUM C KOTOPBMM HAM OBLIU
[epenaHH.

9. IlaHHBIE IO KaxIOMy D3JIEMEHTY, WM30TOIy, cocTodmeMy B 3BEM Ha yuere, B CHK
PEKOMEHOyeTCsa HOOKYMEHTAaJIbHO I'pynnuposaThk [0 BMmam M, cTpaTam (rpynnam
OTIHOEeJIbHEX YE VI napTui C OIOVMHAKOBBIMM WU ONIMBKUMN B npeneiax
TEXHOJIOTMYECKOT'O IOOIlyCKa dusrueckuMy, XYIMUUYE CKVMMN XapakKkTepucTUuKaMm u
MBOTOIHEIMM COCTaBaMM), I[IOCTABOUHEIM [IapTUAM C YyKaszaHMEeM MeCTOIOJIOXEHUS KaxXIou
YE M NOpencTaBJISTb MHBEHTAPM3ALMOHHOM KOMMCCHUM B OGopMme, yIOOOHOM IJid CJIMUYEHUS
baKTUUECKMUX U YyUEeTHBIX INAHHBIX.

10. Ha HadaJIbHOM sTane npoBeneHmsA o pekoMeHIOyeTCd ybemurecsa B
cooreeTCcTBUM HaHHBIX CHK ¥ IOaHHEIX YUYETHHEX IOOKYMEHTOB. [[J1d MOPOBEPKM TaKOI'O
COOTBETCTBMA PEKOMEHIOyeTCHAa MCIOJIb30BaTh:

CIIMCOK (QaKTUMUECKM HAJMUHOTO KoJmuecTBa (majee - COHK) M mjusa pmadHow 3BM
npenuectTryiomen OU;
BCe OTuUeTH 00 MBMEeHEHMM MHBEHTAPHOT'O KoJMuecTBa (majee - OMK) SM B nmaHHOM

3BM 3a MBII;

KOMIIJIEKT YUYEeTHHX IOOKYMEHTOB.

[Ipy 5TOM pPEeKOMeHIyeTCs BHadajle Ha OCHOBe paHHelx COHK npenmectTBywomen OV u
BCeX M3MeHeHMM, npomsomenmmx 3a MBI m oTMmMeueHHEXx B OJMK, [OPOBEeCTM NIPOBEPKY
IPaBMJIBHOCTM  OOKYMEHTAJIbHO 33apPEeTrMCTPUPOBAHHBEIX  YYEeTHHIX IOAaHHBIX, a 3aTeM
onpeneyinTb cooTBeTCTBMe nOaHHBIX CHK »OOKyMEHTAJIBHO 3aperuMCTPMPOBAaHHEIM ydeTHBM
IOaHHEM.



11. MVubopmaummo O OGaKTMUECKM HaJIMUHOM KoJuuecTBe AM B 3BM npm npoBeleHUU
)l pexoMeHOyeTCHd [OJydaTb Ha OCHOBE:

Pes3ylbTaTOB YYETHEX U NOOTBEPXIANIMX M3MEepeHMM;

pPe3yJibTaTOB IIPOBEPKM COOTBETCTBUA MISHTUOUKALMOHHBIX [IPU3HAKOB YE IaHHBEM,
IPUBEIEHHEIM B Yy4YeTHBIX INOKYMEHTAax;

pesyiabTaToB nNpuMeHeHuda CKI k AM;

pPes3yJbTaTOB MCIOJb30BaHUA PACUETHBEIX METOINOB;

IOaHHEIX B Iacnoprax, O¢opmynapax, akKTax, [OIPOTOKOJax M IOPYyIMX HOCUTEeJAX
nHbOopMaLUMM Ha  COeIMHEHNHA, cMecH, CIJlaBel M  WU3OENNUd, Yy4Y4eTHBEEe  eOMHMILEL,
comepxaumme fM, a Takxe AM B BUIOEe NPOCTEX BEUWECTB (Iajiee — MNPOOYKTH) .

12. O6BeM MHOOTBEPXIALNLMX WU3MepeHUM Tex SfM, KOTOpee B TedeHue MBIl u B
npouecce npoeeneHuda OU kKakuM-JIMOO NpeoOpasOBaHMAM UM YYETHHM M3MEePEeHMAM He
IoOBeprajimcb, a HOOCTOBEPHOCTB pPe3yJIbTATOB IMIPeObOylMX YUeTHBIX WM3MepeHuM Oblla
obecneueHa npmuMeHeHreM CK]I, onpemendgercda mcxonmsa u3 obOwbeMa npmMmeHeHmsa CKI x AM
M pesyJlbTaTOB KOHTPOJS MX COCTOSHMSA, COCTOSHMS YE M BEepOSTHOCTEMN OOHAPYXEeHUS
HemocTauM (M3JMIIKa) I[IOPOTOBOIO KOJMYECTBA MOJa Kaxngoro fAM, yCTaHOBJIEHHBIX IJId
Hux B npuijoxeHur N 8 u nyHkTe 70 OCHOBHEIX NpaBUII.

13. Tlpu pacdueTe oOBeMa BHOOPKM OJid MNOATBEepXIallMX M3MEepeHMM pPeKOMeHIOyeTCs
YUMTEBATL TOJIBKO pa3z3Hele Bune CKI, npuMeHseMbelx K SM  (HanpmuMep, TIJIOMOBL U
cCucTeMs  HaOJIoOOeHUd) , 1o KOTOPEIM €CTb IOOKYMEHTAJIbHO 3aperuCcTPUPOBaHHEIE
pe3syJjipTaTe IIPOBEPOK, IIOATBeEepXIawlMe OTCYTCTBME HECAHKIUMOHMPOBAHHOI'O IOOCTYIla K
M 3a MEIl. HanpumMmep, IOBe IJIOMOBl Ha KOHTeMHepe c AM wmnm njgomby Ha cende, B

KOTOPOM HaxXoOuTCHda KOHTEMHEpP le] AM, TaKxXe HaxoOsammmcs non njomb6ou,
pekoMeHnyeTcsa cumrTaTk CK]I omHOro BMIA.
14. Ecar x SM OpUMMEHAITCS HEeCKoJbkKo Bunos CKI, TO @OJya obecrneueHusa

BO3MOXHOCTM ydeTa KaxXmoro M3 HMX OpM OonpenejieHur oObeMa  BHOOPKM  OJIA
INOOTBEPXOAKIMX M3MEPEeHM)M pPEeKOMEeHIyeTCsa MNpOoBepKa KaxXIoro C IOOKYMEeHTAJIBHOM
buxkcaumey pes3yJsbTATOB.

CucreMel BuIOeoHabJowOeHMsa MOTyT cumTarbca CKI TOJIbKO B CJlydae, e€eCiaM OHMU
obecneunBamnT [NOCTOSHHY PeIrMCTPpalMil NPOMCXOOAUMX COOBTUM M YCTAHOBJIEH IOPANOK
OOKYMEHTUPOBAHUA Pe3yJIbTATOB MX IIPUMEHEHUHId.

Eciv nOpomyKT COIEPXMT HECKOJNbKO M (HanopuMmMep, ypaH ¥ IJIYTOHMM), pasMep
BEIOOPKM oOlpenesygeTcsa OJjig kaxnoro fAM m yCcTaHaBJIMBAETCH, MCXOOd M3 OO0JbLIETO
3HAYEeHUA.

PexomMeHmaumum 10 onpenesieHM0  obOwveMa CIIy4anHOM BeIOOPKM YE SAM  ngna
IOOTBEPXIANIMX M3MEePEeHUM OpuBeleHbE B OpujioxeHur N 1 K HacTosumeMy PyKOBOICTBY
1o 6es30HacHOCTH.

15. HOna ofOHapyxeHMs (QAaKTOB HECAHKUMOHMPOBAHHOI'O JoCTyna k fAM npm OU SM
PeEKOMEeHOyeTCHa IMPOBOOMTE INpoBepky Bcex CKI x AM. IIpr 53TOM peKOMeHIOyeTCHd
IPOBEPATE COCTOAHME ILJIOMO, aHaJIM3UPOBATE COCTOAHME U JaHHee Opyrux CKI, B ToMm
4yciie CUCTEeM BUIOeOHaOJIoIeHM, €CJIM OHM YCTAHOBJIEHH B MecTax obpameHusa c SM.

Ecmm B opraHuszauum B kKadecTBe OnHoOro wm3 Bungos CKI x M wucnonp3syeTcs
KOHCTPYKUMa YE, KOTOpas He NO3BOJAeT Uu3BJeub SM 0Oe3 HapylleHUs €€ LeJIOCTHOCTH,
TO Opu npoBerdeHuu OU M PEKOMEHIYeTCS OCYWEeCTBJIAThL MHCTPYMEHTAJIbHEI WJIIM
BMBYaJIbHBIM KOHTPOJIb LEJIOCTHOCTM KOHCTpykuumM YE u ofecneumBaTh IOKYMEeHTAJIbHYIO
buxcaumio ero pes3yJibTaTOB.

16. B Tex crnydasax, KOoI'IZa IOCTOBEPHOCTL paHee OIpeleJsyIeHHBEIX 3HAa4UeHMM Macc
AM ©plta noxnreepxzeHa CKI x AM, a Takxe BMB3YyaJIbHEIM KOHTPOJIEM COCTOSAHMA YE u
(M) [noITBepXIallMMM M3MEePEeHUIMM, STM 3HaUeHMS MOI'yT OBTb MCIOJb30BaHE B
KauecCcTBe YUYeTHHX OaHHEX npm oM AM.

17. Ecam pesyabTaTel OpoBepku CKI He [ODO3BOJAKT INIONTBEPIUTHL OTCYTCTBUE
HECaHKLUMOHMPOBAHHOTO JocTyna k AM wmim ykKaseBaowT Ha TO, YTO [IpoM30ole
HECAaHKUMOHMPOBAHHEM noctyn k M, To 5»njga »Tux YE peKoOMeHIyeTCs BHIIOJIHUTH
nogTBepXIapiyme WM3MepeHMd, a B Ccjydae CTATUCTUUECKM 3HAUYMMOI'O PacCXOXIeHMA -
YUYETHEE M3MEePEeHUd.

CraTmucTnUeCKu 3HauMMoe pacxoxneHne MEeXOy pesyJbpTaramMmm Y4EeTHBIX u
[NOOTBEePXIOAaKnIMX V3MepeHUM KOJIMUe CTBEHHEBIX rapaMeTpoB YE, AM, IIPOOYKTOB
YCTaHaBJIVMBAETCSI Ha OCHOBAHUM IOOBEpPUTEJIbHOM BeposTHocTu 0, 99.

18. Ins VYE, B OTHOWEHMM KOTOPBIX HEOOXOIOMMO BHIIOJHUTE [NOITBepXIailye
M3MEPEeHNUH, pekoMeHOyeTCcH npenBapnuTesIbHO NpoBECTU CBEPKY aTprOy TUBHBIX
IIPU3HAKOB @

uneHTUdUKaTOpa (HOMED) ;

MECTOIIOJIOXEHMSA (HOMep IOMelleHMsa, CcTeJulaxa, MecTa, S4Yelku) ;

LeJIOCTHOCTM IIJIOMO M UX MIEHTUOMKALUI;



LLeJIOCTHOCTM .

Bun noAOTBepXOamolMX M3MEPeHMM pPEeKOMEeHIyeTCs OIpenejisiTb B HOPMAaTMBHHX
IOOKYMEHTax OopTraHu3auuu, C YydeTOM CYWLEeCTBYyUMX B OPIaHM3alUM TEeXHUUEeCKUX U
TEXHOJIOTUUYECKUX BO3MOXHOCTEMN.

19. BxuoueHre YE B cocTap BHOOPKM MNPY NPOBEIEHUM MNOATBEPXIANIMX W3MEePEeHUMN
PEKOMEeHIyeTCAa MNPOM3BOIUTE M3 HYMEPOBAHHOTO CIMCKa IHIpoBepdeMex YE kaxnon
CTpaTe IO KOHKPETHHEM aTPpMOYyTMBHEIM I[OpM3HakaM YE B Ciyd4allHOM [OpAOKe JIOOBEM
M3BECTHBIM M HOOCTYIHBIM HOpM HOpoBeneHun M cnocobom. Ilpy >TOM B TaKOU
HYMEepOBaHHBM CIMCOK He BKJILUalTCca VYE, I[IepelaHHBE B IpyTMe OpTraHM3aluM WK
3BM, 0O KOTOPBIM Ha MOMeHT dopMmpoBaHma CHK He npuuiao NOOOTBEPXIEHME MX IpUeMa
nojiyyaTeJieM UM IIOCTAHOBKM Ha ydeT B eIro 3EM.

20. Ilpu aHadMsze pes’ynbTaToB OV Ha NpeIMeT OOHAPyXeHMUS aHOMallMM B ydueTe U
KoHTpoJsie M, KOTOpele B MBIl He noaBeprajmucb MNpeoOpa30BaHMAM U YUYETHEM
V3MEPEHUAM, ocoboe BHMMAaHUE PEeKOMeHIOyeTCHa obpalaTh Ha COOTBETCTBUE
GaKTNUECKOTO M IOOKYMEHTAJIbHO 3aperMCTPMPOBAHHOI'O KoOJMUecTBa YE, Haamuuue wWiIn
OoTCcyTCTBMEe (QAKTOB HECAHKLUMOHMPOBAHHOI'O JOCTyIa K M, BeJIMUMHY pPacxXOXIeHMS
Pe3yJsIbTATOB YUYeTHHEX M [NONTBepXIamolMx ui3MepeHum M.

IIpy nmoBepuTesbHOM BeposaTHocTu 0,99 DonycTuMMyl BeJIMUMHY PACXOXIOEHUSI

PesyIbLTaATOB YUeTHEIX " OO TBEPXIANIMX n3MEepeHun AM Anumlzrnw,—nlm

pPeKOoMeHNyeTCd yCTaHaBJIMBATL B Npeleliax: —2,5805§Anhm:£+2,580.

21. Tpu cocraaeHun COHK, Hapsaly C BHIOJHeHMeM TpeboBaHMM MHOyHKTa 83
OCHOBHEIX npaBuUIl " pPexoMeHOauum IIyHKTAa 9 HACTOAWETO PyxkorozmcTBa 1o
0es30nacHOCTM, IOJid Kaxnoy YE B IapTuUM PeKOMEeHAOyeTCHd yKa3HEBaTh:

NIOPAIKOBBEI HOMep YE;

ODO3HAUEHMEe M3OEJINA;

NOeHTUOUKAUMOHHEM HOMep YE;

HOMep IJIOMOH Ha YE;

mMaccy 6pytTo YE;

Maccy fAM;

YUYEeTHE HOMep IOOkyMeHTa (nacrnopra, oopmyndapa) .

KpomMe TOro, Ha OCHOBAaHMM JIOKYMEHTOB O Iepenmade AM B COHK oTHesbHEM
pasnesyioM pPeKOMEeHIOyeTCsa I[IPMBEeCTM YydeTHBe HOaHHee M, [epelaHHEX B IOpyIue
opraHmusauuy wmam 3BM, 0O KOTOPEIM Ha MoOMeHT OQopMmmpoBanma COHK He mnpumsio
IOOTBEPXICHME MX [IpMeMa [oJjiydaTeJleM M I[IOCTAaHOBKM Ha ydeT B ero 3BM.

22. Ecmm npu nposepke CKI x M ¥ NOpoBeIeHUM BHOOPOUHHX I[IOLTBEPXIA0MIMX
M3MEPEeHUN YUeTHHX [apaMeTpoB (xapakTepucTuk) M, VE, OPOOYKTOB HapylLleHMM He
obHapyxeHO, TO B COHK nma kxaxmol YE peKoMeHIyeTCsa BHOCUTH pPaHee OlpeleJiIeHHEE
ydeTHBEIe IapaMeTpH (XapakTepucTuku) AM, NpOOyKTOB.

[Ipy OOHAPYXEHMM CTATUCTMUECKM SBHAUMMOTO PACXOXIEHMUS Pe3yJIbTAaTOB YYETHBIX U
INOOTBEPXIANILMKX M3MEPEeHuM M (MIM) HapylmeHMs LeJIocTHoCcTu 1myoM6, CKI, B ToMm

upce IIpUMEHSEMBIX B LneJjsax [iNZiiZaztYehle)Z1 3alMTH IIoMeleHul, B KOTOPEIX
ocymecTBigeTcsas ofOpameHmue ¢ M, B COOTBeTCTBMM C NOYyHKTOM 60 OCHOBHEIX NIpPaBUJ
BBEIACHAKTCSHA IIPVMYMHEL BO3HMKHOBEHUSA PacxXxoxmeHnA JZBpeZE HapylmeHMd. B Cliyuae

O@HapyXeHMH HengoCcTaum (M3HMmKa) BEI[IOJIHAIOTCA HOBEIE YUETHHEE M3MEPEHMHA, BHOCATCHA
M3BMEHEHMA B YUYE€THBIE IOJOKYMEHTEI M COCTAaBJIAIOTCA HOBBIE OTUETHEIE IOKYMEHTEI.

ITTI. PexoMeHmauMM II10 aHaJM3y Pe3yJIbTAaTOR NOoNBeleHMA OajiaHCa
A0EPHEIX MaTepuajioB B 30HaAxX OajlaHCa MaTepraliob

23. B cooreeTcTBMM C NyHKTOM 56 OcHOBHEIX HpaBuil @Y M 3BaeepumaeTcs
nogmBeleHMeM BajaHca AM B 3BM, KOTOpoe OCHOBEIBaAeTCH Ha onpenesyieHnum
cooTBeTCTBUS OGaKTUUECKM HaJIMYHOT'O KkoJjimyecTBa SM B 3BM, YCTAaHOBJIEHHOTO B
pe3ynbTaTe naHHoy @Y M, M HOOKYMEHTAJIBHO 3aperMCTPMPOBAHHOTO koJudecTBa SM B
3BM Ha Hauajo oM AM (xoHel pJaHHOTO MEII) .

VHBeHTapu3alUMOHHAsA pa3HMla (majiee - UP) myia obmero KOJMUecTBa Kaxzmoro M,
cocTodmero Ha ydeTe B 3BM, BHUMCIIAETCA Ha OCHOBE ypPAaBHEHUA:

NP = ®K - JJK = ®K - (HK + ¥B - YM),

rone OK - (daxkTHMUecKM HaJMyHoe KoJuuecTBO SIM B 3BM, onpeneJsieHHOE B
pesyybTaTe HOAaHHOM (QM3MUECKOM MHBEHTapM3aLUM;

IK - [»OOKyMEHTaJIbHO 3apermMcrpupoBaHHOe kojumdecTeo fAM B 3BM Ha Hadajo

MHBeHTapusauuy (koHel »maHHOTO MBII) ;



YB - HOOKYMEHTAJIbHO 3aperucTpUPOBaHHOE YyBeJMdeHMe koJgmuecTBa AM B 3BM 3a
maHHE MBIl B pesyJibTaTe BCeX I[IOCTYIJIEHUM, Hapa®oTok;

YM - OOKYMEHTAaJIbHO 3aperuMCTPMPOBAHHOE yMeHblleHMe KoJaudecTBa fAM B 3BM 3a
mnaHHe MEII B pe3yJibTaTe BCeX OTNPaBOK M3 3BM, AOepHHX NPEeBPalleHUM, I[1OTEPh;
HK - I»OOKYMEHTAJIbBHO 3aperucTpUpOBaHHOEe KoJamdecTeo fAM B 3BM Ha Hauajo

naHHoro MEII.

Ecim B 3BM B MBIl mnm B npouecce & ydyeTHHX M3MepeHMM fAM He OpPOBOIUIIOCH,
TO MMeeT MecCcTOo paBeHcTBO MP = 0.

24 . Tpu npoBemeHuum OU M, Haxomammxcs B bopMme YE, aHoOManueym B yueTe U
KOHTpoJIe fIM peKOMeHIOyeTCsa CUMTAaTh [NOOTBEPXIEHHOE paccilelOoBaHMAMM OOHapyXeHME:

HemocTauu, Jmubo m3aulika YE;

PacxoxOeHUsa 3HadYeHMM QaKTMUeCKM HaJIMY4HOT'O KoJudecTBa SM M IOAaHHBIX YYETHHX
OOKYMEHTOB, IIpeBHIlaplee YCTAHOBJIEHHEE IIpenejikl, B TOM UMCJIe OIpelejiIieHHOe Ha
OCHOBE CTaTUCTUUECKM 3HAUMMOTO PaCXOXIEHMSI MeXIOy pesyJibTaTaMM YYeTHBIX U (Min)
IIOOTBEPXIANIMX M3MEPEHUM KOJIMUECTBEHHEIX INapaMeTpoB fAM, VYE, NPOOyKTOB;

NpeBbIIeHA MOonyJieM VP yCTaHOBJIEHHEIX BEJIMUMH.

25. Tlpwu acueTe norpemHoctu WP O eKOMEeHIOyeTCsa MCIOJIb30BAThL ''MeTon
uP

nepeHoca mnorpemHocTei", xorma Opyp PaCCUMTEBAETCA Ha OCHOBE IIOTPemHoCcTeM
YVUETHHEX WU3MEepeHUM CcJlaTaeMelx YypaBHeHus 0OajaHca, Jubo IPpYyIUX CYHLEeCTBYIUX
MEeTOIOB, HalpuMep, MeTola, OCHOBAHHOTO Ha CTATUCTUUYECKOM aHaJiM3e paHee

HabIoOoaBUMXCA 3HadeHUM VP.
OuenmBarb WP m Opp M, C KOTOPHMM MNPOBOOMJIMCH YydYeTHHE wusMepenus B MBIl

i npm Y, peKoMeHIyeTCHa B COOTBETCTBUM C INOPANKOM, [IPMBEIEHHBIM B I[IPUIJIOXEHUM
N 2 x HacTosmeMy PyKOBOICTBY IO 0e30MnacHOCTHU.

26. Ananu3 pesyabTaToB OY Ha nOpenMeT OOHaAPYXeHMs aHoMallMi B ydeTe U
KOHTpoJsie M, npeoObpas30BaHHBIX ¥ I[IOIOBEPIHYTHIX B MBIl y4YyeTHBM M3MEPEHUAM,
PEKOMEHOyeTCS OCHOBBIBATE Ha CPaBHEHUM BEJIMUMHE MOIOyJg MP, [NOJYyUYeHHOMW IIpK
pemeHM ypaBHeHMsa OajlaHca IOJjsa Kaxgoro u3  fAM, CO 3BHaueHuMaMu Macc M,
YCTaHOBJIEHHEIMM NIYHKTOM 69 OCHOBHEIX [IPaBUII.

[IpuMmep aHamm3a VP no pesynasraraM @M AM B 3BM Ha npenMeT OOHApPYyXeHMA
aHOMaJIMM B yudeTe UM KOHTpoJie fAM M HNOpOoroBEE KoJiMdecTBa M OCHOBHOM YyUMTHEIBaEMOM
HOMEHKJIATYPHE, MCIOJIb3yeMble I[IPM NIPUHATUM pPeleHMS O HaJluduMy WM OTCYTCTBUMU
aHoMaJIMM B ydeTe UM KOHTpoJe M, npencrTaBJieHb B IOpujoxeHur N 3 k HacTodleMy
PykoBOIOCTBY IO 6e30IaCHOCTH.

C ueJsibl0 INPOBEPKM IMPENNOJIOXKEHMM O BO3MOXHOM HAJMUMM aHOMaJuM B ydeTe U
koHTpoOJie M B BHMIOE CUCTeMaTHYeCKMx TnoTepb AM 3a HeckoJbko MBI, npm
OOCTaTOYHOM KoJimdecTBe MBIl pekoOMeHIyeTCs MCIOJIb30BaThb MeTOH, OCHOBAHHEI Ha
onpeneJIeHUM U aHalMsze KyMyJIaSTMBHOM (HAKOIJIEHHOM) CyMMbB VP 3a HecKojbko MEII.
[IlpyMep MNOPMMEHEHMS DHSTOTO MeTola IIpuBeleH B HOpujoxeHuu N 4 K HacToduemy
PyxOoBOICTBY IO 0e30NaCHOCTH.

27. PexoMeHIyeMas CxeMa ajropmuTMa oneeneHusa OasaHca SM npm nposeneHum OU
B 3BM opraHMszalul, He UMe IMX HEeIIPEepEBHOI'O IIPOMBBOICTBA, M aHajamsza ero
pesyJbTaToB IIpelcTaBjieHa B IOpuioxeHum N 5 Kk HacTodmeMy PykKOBOOCTBY IO
©e30IacHOCTH .

MpunoxeHne N 1
K PYKOBOICTBY IO 0e30NacHOCTHU
IpM MCIOJIb30BaHMM ATOMHOM BSHEepIUu
"PexoMeHOaALUMM [0 IIOOBENEHUIO
fajlaHCa SOEepPHEX MaTepralioB
opu ux QMBMYECKOMV MHBEHTApMU3aLUM
B 30Hax OaJjlaHCa MaTepraljioB M aHaJus3y
ero pes3yJbTaToB", yTBEPXISCHHOMY
npukasoM derdepalibHOM CJIIyXOEB
IO BKOJIOTMYECKOMY, TEXHOJOTUUECKOMY
¥ aTOMHOMY HaI30py

or " " 20 . N



PEKOMEHIALIMA
[0 ONPEXEJIEHMI0 OFEBEMA CJIYUAMHOM BEIBOPKM YUETHHX EOVHMIL
SIDEPHEX MATEPMAJIOB IJIsI IOATBEPXIAIMX M3MEPEHUA

ObwveM BHOOPKM YE BamaeTcd IOByMS BeJMUMHaMM: OOPOTOBEIM KOJIMYecTBOM fAM B
enmHMLIax Maccel (G) M BepOATHOCTHI OOHAPYyXEeHMSA HeIocTauwu (M3JMiIKa) IOPOT'OBOTO
xkoyimuecTBa AM - (P). D3OTK BeJMUMHBE OIpPeneJidioTCcsa Ha OCHOBaHuMM OyHkTa /70 wu
npuisoxeHus N 8 OCHOBHBIX NIpaBMII.

ObbeM BHIOOPKM (Nn) PEKOMEHOYEeTCsS PacCCUMTHBATH [10 QOopMyJie:

n= [N (1 - (1 - p)viem)]s
roe []* - oOkpyIJleHMe OO Ojamxanmero OOoJipllIero LeJIOTO Yucia;
N - xommuecTBO YE B cCcTpare;
G/x - pacuerTHoe UMcJO YE, UMEenIMX HEeNONyCTUMMEE OTKJIOHEHMS IO Macce M,
XOTa OB OOHA M3 KOTOPHIX INOIJIEXUT OOHAPYXEHMIO C B3alaHHOM BEPOATHOCTBI;
X - CpenHada Macca OaHHoro fAM B onmHoM YE HaHHOM CTPAaTH;
G - noporoepoe koJuuecTBO SIM mjia OOHAPyXeHMA HeOoCTauM MM M3JIMUKOB AM npu

IOOTBEPXIANIMX MU3MEPEHMAX &

3 KI - OJOyTOHMSA, ypaHa-233 mns fAM kaTeropun 1, 2 u 3;

8 xr - ypanHa-235 nnsa fAM xareropuu 1, 2 u 3;

70 xr - ypaHa-235 mya HMBKOoODOOTAWEHHOTO YypaHa (majee - HOY) (kareropmsa
4) .

Ecimnm wMacca AM B 3BM MeHbBIIe BHIIEYKA3aHHOTO 3HAUeHUd, TO OPOTOBOE
KoJIMuecTBO cocTabjysgeT 30% oT MacceH maHHoOTO fAM B 3BM.

Insa ocranbHEIX M 3HadyeHMe TI[IOPOTOBOI'O KOJMYEeCTBa COCTaBjsgeT 5% oOT
OOKYMEHTAJIbBHO BaperuMCcTPUPOBAHHOTO HAJMYHOI'O KOJIMYecTBa naHHoro SM B 3BM Ha
MOMEHT MHBEHTAPU3aLUA.

BeposaTHOCTE OOHaApPyXeHMS HeINOoCTauu WM M3JIMIKa [IOPOTOBOIO KkoJuuecTBa M
(G) npu IIOOTBEPXOA0MIMX U3MEPEHUAX (P) onpenesseTcsa Mcxonsa us obwemMa
npuMeHeHuda CKI x SAM.

Tabmmua N 1

BepoaTHOCTE OOHapyXeHMS HeIOCTauM WMJIM M3JMIIKa IOPOTOBOIO
KoJimuecTBa M

ObbemMm npmMeHeHma CKI x fAM BepoATHOCTE OOHApPyXeHMA He
MeHee
Iona xateropun 1, | Ing xaTeropumn
2, 3 4
ToJibkO NJIOMOEI Ha YE 0,5 0,3
TonbkO cucTeMa HabjoneHusa 3a SAM <1> 0,5 0,3
[ImoMOBer 1 omHo CKI mpyroro BuIa 0,25 0,09
[I;moMOel M OmHOBPeMeHHO (n-1) pasHex CKI (0,5)n (0,3)n

<1> CucTemel HaOJOIOEHMS BKJIIOUAIT :

aBTOMa'I‘MBMpOBaHHbIe TeXH1U4YeCKrue CHUCTEMEH], yCTpOﬁCTBa (MOHV[TOpr OJig KOHTpOJ’IH
HepeMeIlLeHMF[ HM, JocTyIia nepCOHana B IIoMelmeHms , OIaTUMKU KOH’I‘pOJ’IH BCKprTI/[,C[
OBepel, JIOKOB, aBapMUMHEE CUI'HAJIM3ATOPH) ;

TeXHNUUEeCKMe CUCTEeME, YCTPOMCTBa IJjda Tejle- WK GoToHabJoOeHUs C oukcaumuen
IPOMUCXOOAWMX COOBITHUM .

[IlpuMep pacueTa oObeMa BHOOPKU YE

IIycTte B 3BM HaxomaTCcsa TpM CcTpaTe fAM, B KaxIoM M3 KOTOPHX cozepxurcsa 1000
YE. Ileppas M BTOpasd CTpPAaTH [OPENCTAaBJIEHE OAOMHAKOBEMM YE B Buie OJOUYKOB,



comepxalyMx MeTaJlJIMUeCKMM BHICOKOOOOTAIEeHHEM ypaH (majee - BOY) B ajIlOMMHMEBOM
oboJyiouke. B TpeTh CTpaTy BHIeJIeHE YE B BKIEe OOMHAKOBLEIX OJIOUKOB, COIepXallMx
MeTaJIMUECKUM HMUBKOOOOTAlleHHE ypaH (majiee - HOY). B kaxznou u3 YE, coIepxalmx
BOY m HOY, wnaxomutcs no 1000 r. wumsoroma ypana-235. IycTe YE Bcex cTpaT B
ODaHHBEM MBIl He MCIOJIb30BAJIMCh M He IMNPOXOOUJIM YUEeTHHX M3MepeHuM. Ipu sToM YE
BCeXx cTpar B maHHE MBIl  HaxoOWJIUCH B orevyaTaHHHEX TpybDax, HO noxn
BUIeOHAOJOOEHEM C MOMeHTa npeznenymen &M AM OpuiM TOJNBKO YE BTOPOM M TpeThbeln
crpaTe. [IpoBepka LejyiocTHOCTU YE, a Takxe cocrtosaHma CKJI nomreepamia OTCYyTCTBUE
HECAaHKUMOHMPOBAHHOTO IOOCTyNa K YE M pesylbTaTeH NPOBEPKM OBUIM HOKYMEHTMPOBAHEHL.
Jlcxoma w®3 BSTOTO B COOTBETCTBUM C Tabmuueyr N 1 BepoOdTHOCTbE OOHaAPyXeHUS
HemocTauy (M3JaMiIKa) I[IOPOT'OBOIO KoJiMuecTBa AM 1Jjigs [ODepBOM CTPAaTH [IPUHUMAETCS
paBuou 0,5, a 1Ojg BTOPOM M TPEeTbEW CTpaT B IPEeNIoJioXeHUM, uYTo SM »THUX CTpaT
HaxXxOIMUJIUCH elle M [I0I BuOeoHabOjwomeHueM, - paBHoM 0,25.

OTHomeHnme G/x niaa mnepeor u BTOpoM crpar 8000 / 1000 = 8, a nOmua TpeTben
70000 / 1000 = 70.

[loncTaBMB MMelUMeCs MCXOIHBEIE IOaHHEIE B BHpPAaXeHUEe OJid OlpelelieHus oObeMa
BHIOOPKM IJiS II€PBOM CTPATH, I[IOJIyUMUM:

n; = 1000 [1 - (1 - 0Q,5)1%000/8000] = 1000 [1 - (0,5)%8] = 1000 - 0,0830 =
83,0.

I BTOPOM CTPATH:

n, = 1000 [1 - (1 - 0,25)1000/8000] = 1000 [1 - (O,75)%/8] = 1000 - 0,0353 =
35,3, HO, OKpyIJisas ny mo Ojamwxanmero OOJbIWErO LeJioro, ojiydaeMm n, = 36,0.

Ina TpeTbeM CTPaTH:

ns = 1000 [1 - (1 - 0Q,25)1000/70000] = 1000 [1 - (0,75)%1/79] = 1000 - 0,0041 =
4,1, HO, OKpyIJIasg n3 o Ojamwxanmero OOJbLIeTO LieJloro, nojdydaeMm nz = 5,0.

TakuMm oOpasoM, BCEI'O HOOJIKHO OBTh MNOOBEPTHYTO M3MEPEHMAM:
83 + 36 + 5 = 124 VE.

[Ipunoxenne N 2
K PYKOBOICTBY IO 0e30NIaCHOCTHU
IIPM MCIHOJIb30OBaHUM ATOMHOM SHEPIUMU
"PexOMeHIaAUMM IO [IOOBEINEHUIO
fajlaHCa SAIOEepPHBIX MaTepHuaJioB
opM MX OU3UUYECKOM MHBEHTapu3aluu
B 30Hax OajlaHCa MaTepHraljioB M aHalus3y
ero pes3yJsbTaToB", yTBEPXISCHHOMY
npmukasoM demepasibHOM CIIyXOH
10 DKOJIOTUUECKOMY, TEXHOJIOTUUECKOMY
¥ aTOMHOMY HaZI30py
or " " 200 . N
OLIEHVMBAHUE
CTATUCTUUYECKOM BHAUMMOCTM MHBEHTAPUBALVOHHOM PASHMIIEI
M EE CPENHEKBAJIPATMYECKOM MOT'PEIHOCTH

BepaxeHmue, omnpenensomee VP nis xaxnoro j-ro fAM, cozepXamerocs B KaXIOM p-—
M HOPOOYyKTE M HOIJexXallero YydeTy M KOHTPOJIO, MOXeT OBTb [NPeOCTaBJIEHO B BUIE
CyMM MacCC mj; CO 3HakaMm sign (mjy:) :

P = sign(mm;, (1)
i=1

roe my; - 1-a Macca j-ro fIM B KOMIIOHEHTax ypaBHeHHUs OajlaHca;

n - 2 umMcjo i-x macc j-ro SIM B KOMIIOHEHTaxX ypaBHeHUs OajiaHca.

BHak sign(ms:) B ypaBHeHMM O3HadaeT cCJelyplee: KoIJa Macca OTHOCUTCA K
KOMIIOHeHTe ©OajyaHca OK umnm YM, OepeTcsa 3HakK IJIOC, KOT'Da K KOMIIOHeHTe HK wmim VB
- 3HaK MHUHYC.



Ilpy »TOM Macca mMj; B KaXOOM P-M IPOOYKTe Macco¥ M, omnpenesnseTcs MCXOOA U3
pPe3yIbTaTOB WM3MEPEeHUM MaCCH NPOOYyKTa, KoHLeHTpaumm C; (MaccoBoir npoiym) M B
NPOOYKTE MaccoM M, B COOTBETCTBUM C BEPAXEHMEM:

my: = Mg - Cy. (2)

HampuMep, Macca wm30Tola myg?3® B KaXIoM eTro CcoIepxaleM IPpOoOyKTe P
ompemnesiseTcs IIyTeM BHUMCJIEHMI I[I0 pes3yJibTaTaM W3MepPeHM MacCh IpomykTa Mg,
MaccoBOM mosim ypaHa Cy B NPOAYyKTe, MAacCCoBOM mosim Euy?3° mszorona U235 B ypaHe

my235 = M, - Cy - Eu235.

[JoTrpemHoCTsL B ONpenejieHMM MaccCe mus3oTona U223 B  sTOoM ciydae Oyner
CKJIQIEIBATHCS M3 OTHOCUTEJIBHEIX [OTPEMHOCTEN M3MEepeHMil MacCh nponykra Mg,
MaccoBOM mosim ypaHa Cy B INPOAYyKTe, MAaCCOBOM moJsim m3oTona U235 B ypaHe Ep235:

AmM P =m**(8M | -8C, - 8E,™)

235 o
roe SMP ’ SCU 1z SEU OTHOCUTEJIbHEIE IIOT'PEHOCTM WU3MEPEHUN, KOTOPEIE

CKJIQOBIBATCAd M3 CBOUMX OTHOCUTEJIbHEBEIX CﬂyqaﬁHbIX N CUCTeMaTUdYeCKMX COCTaBJIAKIMX :

8M p = 8Mp ran + 8Mp Sys

8Cu = 8cu ran T 80u sys

235 235 235
6EU _SEU ran +8EU

sys -
[pn sTOM, eCcyM HOPMHATO CUMTAaThb Oup MYJIb TUIIJIMKATUBHOM  [IOTPEMHOCTHIO

VU3MEPEHUM (IOTPEWHOCTBHI, M3MEHAKIENCS BMeCTe C M3MeHeHMEeM 3HAUYeHUN BeJIMUMHEL,
nomBepramumeycsas MU3MepeHUaM) , npeznnojaramouen, 4TO M3MEPpEeHMAM [oOBepIraeTcd
Kaxnmasa 3 n Macc fAM, BxomAuMxX B ypaBHeHue 0OajiaHca fAM, TO MCHOONIB3yeTCS MeTOI
IIepeHOoCa MOTPEHOCTEeY M3MEPEHMM KaxXIoM M3 3TMX N Macc fAM ¢ ydyeToM CJydaMHEX U
CUCTEMAaTUUECKMUX COCTABJIAKIMX I[IOTPEUHOCTEN M BO3MOXHEIX KOPPEeJALMM IOTPEelHOCTEN
nsMepeHun M.

CpenHekBaIpaTHUuecKkasa IIOTPEMHOCThb VHBEHTAaPMU3ALMOHHON pPas3HULE Oup B

SeIIMHMLIax MaCCBI onpernejiaeTrcHd KakK KOPEHb KBa,HpaTHbIﬁI us3 OVCcliepcum

2
MHBEHTapPM3alLMOHHOM Pas3HMLIEH: GHP==V(5HP.

Korma w3MepeHMsa Bcex MacC, BXOOAWMX B CyMMYy BeHpaxeHus (1), BEIIOJIHEHEH
TOJILKO Ha EeIMHCTBEHHHX Becax (HanpuMmep, Opu paborax B 3BM Cc MeTajJIMueCKUM

2
TopueM) , mucnepcus O ,p onpenesaeTCs BHPaXeHMEeM:

n n
o-;IP = (Z miz)o-rzan + (ZSIQH(mz)mz)ZO—fyc * (3)
i=1 i=1

B sToMm Cliydae e,JZ[I/[HCTBeHHI:Iﬁ MCTOYHMK HEOIPpeneJIESHHOCTU MBMepeHVIﬁ — BeChHl — B

dopmysie (3) xapakTepusyeTCd CJIyUYamHOM COCTAaBJAllEeN NOTPElHOCTM MU3MepeHunt O .

M He WCKIINYEHHOM CHUCTEMATMYECKO) COCTAaBJAnmel NOTPemHOCTH wusMepenuit Ogs B

OTHOCUTENBbHEX eAOMHMIax. IIpM 5TOM XapaKTEPMCTHUKM [OTPEUHOCTEM npudopa U
MEeTOOMKM M3MepeHuM (majee - MUM) MoTyT pasamdaTbcs. Hanpumep, ecam MU Tpebyer
N-KpaTHOTO TIOBTOPEHMA WU3MEPEeHMM, Torga CJjlydaliHas CcoCcTabJjapolas [IOTPElHOCTHU
M3MEPpEeHMY O nJaHHoy MM OymeT B KOPEHb M3 NI pas3 MeHblle COOTBETCTBYyKUEN
IOoTpemHoCT npudopa.

Ecaym KOJIMYUECTBO MCTOUYHMKOB HEONPEeNeJIeHHOCTeM Oojblle ONHOTO M paBHO K, TO

2 .
O ,p oOmopeneysgeTCcsa CYMMON:



K

2 2 2
Opp = Z Srank O-rank + Ssysk o-sysk r (4)
k=1

2 -
roe SranK =Zmi €K

iek

S, =(3_sign(m)m)” .

iek

CyMMa OepeTcsa O BCEM MCTOUHMKAM HeOINpeIeJIeHHOCTEeM (morpeumHocTen) MU u
CPenCTB WM3MEePeHMM (MIM MHEX OlpenejieHur) obOwbeMa (Beca) NOpoAyKTa (HaIpuUMep,
HECKOJIbKO YPOBHEMEPOB U BeCOB), KOHLeHTpauum AM B OponykKTe (HeCKOJbkO MU
M3MEepEeHUii) , MacCOBOM noJmM m3oTomna U235 B ypaHe, eciaM HeoOXOIOMMO.

2 o < <
KosdduumenTel BkJama B O pp OT CJydYalHOM COCTaBJALIEN MOTPEWMHOCTM KaXIoT'o

npmbopa HOJjiad U3MepeHud KAKOU-JIMOO XapaKTepucTuku SM onpenesdonTcsa CyMMOM
KBaIpaTOB TOJIBKO Tex MacC, KOTOpee ObBUIM [NOOBEPTHYTH M3MEPEHMAM  NAaHHBM
npubopoM MM IO HaHHOM MIU.

He wuckioueHHasa cuUcTeMaTudecKad COCTAaBJAnlAad [NOTPElHOCTM TOTO Xe nopudopa

(MI) SSySk omnpenesyigeTcsa He CYMMOM KBaIpaTOB MacC, a KBaZpaTOM CYMME Tex Xe

Macc C UX BHaKaMu.
[lpyMep OLIeHKM MHBEHTAPM3ALMOHHOM Pa3HMIE M €€ MNOT'PEMHOCTHU
1. IpuHATHE yCJIOBMSA 3anadu

B 3BM nOpennpuaTmusa 10 IHepepaborke BOY-HOY Ha Hadajo Tekymero MBIl
HaxoIMJIOCh 3 E€eMKOCTM C MaccCoM¥ HeTTO NOponykTa c fAM B kaxIoM u3 Hux no 16 xr,
U3MEepeHHOM koHUeHTpaumer U - 95% m MmaccoBow mojen U235, pasHoi 40%. B TeueHue
MBIl OpoOyKT B 3TUX €MKOCTAX OblJI NpeoBpas0BaH M NOOBEPIHYT YUYETHEIM M3MEPEeHUAM
B Hepmon nposeneHus Tekyumen M. IIpm sToM OBJIO YCTAHOBJIEHO, UYTO MacCa HETTO
nponykra c SIM C wum3MepeHHOM KkoHLUeHTpaumeit U paBHOM 98% m MaccoBoil pojen U235
paBHOM 40% B KaXIOM eMKOCTM cocTabjgeT 15 krT.

B TeueHue MBIl B 3BM noctynuio eme 20 KOHTeMHepoB. Macca HeTTO HNpoAyKTa C
SIM B kaxXIOM KOHTEeMHepe cocTaeuiyia B cpenHeM 18,5 K, uM3MepeHHasa KOHUeHTpaumsa U
- 98%, mMmaccoBasg mona U235 paBHa 65%.

Bce mnocrynuBmme B 3BM NponykTH ObBUIM Iepepab®oTaHE OO OKOHYaHmsa MBIl u 8
KOHTEMHEPOB IepepaBbOTaHHHX INIPOOYKTOB C Maccoy HeTTo C M B KaxXIOM KOHTEeMHepe
- 65 KI', W3MepeHHOV KoHUeHTpaumelr U - 67,6% M MaccoBoil zmojeir U235, paBHOM 67%
OBLIM OTMNPAaBJIEHH B IOPYyTYyI0D OpTaHM3alMo.

Orxonel, of6paszsoBaBUMEeCs I[IPY MCIOJIbB30BAHUM IIPOOYKTOB, KakK HAXOOMBIMXCS B
3BM mo Hauajsia MBI, Tak u nocrynuBmmx B MBII B 3BEM, OBUIM OTHpPAaBJIEHE M3 3EM B 2
KOHTEeMHepax mOJjsa »ajbHelumel nepepaboTkM. Macca HeTTO npoaykra c SM B KaxXIoMm
KOHTelHepe - 25 KI', u3MepeHHas KOHUeHTpaums U - 20%, a wMaccoBas pgpojsa U233
paBHa 1%.

B MBIl npoBOOMIMCE YYEeTHHE u3MepeHusa SM B NOCTynaBuMX, IepepabOTaHHBIX U
oTnpasijifaeMelx 13 3BM nponykTax.

Tpebyerca uantu UP u Oyp no U, U235 c ydeToM TOTO, HUTO M3MEepeHus umenu 3

MCTOUHMKA HEONpPeIeJIEeHHOCTM (BeCH, MeTOoIMKa olnpenejieHus U B IPOOYyKTe U NOpubOp
oJs  M3MepeHMs  MacCCOBHX mojeir U23® B ypaue), nepekainMBpoBKa BECOB U
J1aBOopaTOPHEX METOHNOB He [IPOM3BOOMIJIACLH, XUMMUYECKUM aHaJlu3 OPOBOOWUJICS IJid
KaXIoro KOHTeMHepa, a NPpM OlNpeleJjieHMy MAaCCH M KOHUeHTpaumu M MCHIOoJib30Bajiach
MYJIBTUIIJIMKATMBHAA MaTeMaTUUYeCKad MOOeJib TMNOTPENHOCTUM MBMepeHMﬁ.

2. BrlumcieHue WP
OnpenenieHme VP ocymecTBJISeTCHS B COOTBETCTBMM C ypaBHeHueM OajiaHca (1) .

IauHele 1Jisa oNpelnejieHus KOMIIOHEHTOB ypaBHeHus 6asaHca no U u U235 moryT
OLITH [IOJIyUeHBl Ha OCHOBE IAaHHEIX O MacCe HeTTO NPOAyKTa, 06 M3MEpPEeHHOM MacCOBOM



nosie U B mOpoOoykKTe, O MaccoBoi pojie U23° B U u BRpaxeHmsa (2) moJsg pacueTa Macc
U, U235,
Vcxomsas M3 yKaz3aHHOTO BHIIE YCJOBMSA O Hanuuum B 3BM Ha Hauvajo ®M TOJIBKO 3-X

eMkocTem (n = 3), B KOTOPHX [0 Pel3yJibTaTaM YyUEeTHHX M3MEPEeHMM B KaxXIOoM U3 HUX
HaxoIOMUTCA NpomykT c fM maccou HeTTo My = 15 kI', U3MEepPeHHOM Maccoeou gpojyer U B
nponykTe paBHOM 98% wm MaccoBoi gpmojeit U235 B U paBHOM 40%, obakTuueckue
konmuecTBa U (majee - O®Ky) m U235 (mamee - ®Ky?3%) B 3BM, MOI'yT OBTH BHUMCIIEHHE B
COOTBETCTBMM C BBEpPaxeHusMy m5; = M, - C3 m %2352%235(6Mp-8cu 6EU235)
COOTBETCTBEHHO.

TakyuMm obBpas30oM:

OKy = ng«my = 3 (15 - 0,98) = 44,1 xr;

DOKy?3% = ne«my?3> = 3 (15 - 0,98 - 0,4) = 17,64 xr.

KommuecTBo U m U235, koTopoe HaxoImmjioch B 3BM Ha Hauajo MBI (manee - HKy u
HKy23> COOTBETCTBEHHO), ONpelesyisgeTcs HaJuumeMm 3-xX eMKocTel (ng = 3) C Maccou
HEeTTO npomykTa c fAM B kaxmoyd m3 HuxX M, = 16 xr. Ilpym 3TOM MBMEPEHHas MaccoBas

nons U B npomykTe paBHa 95%, a wmaccoBas mona U235 B U pasua 40%. Torma, B
COOTBETCTBUM C yKABAHHEIM:

HKy = nuamy = 3 (16 - 0,95) = 45,6 xr;

HKy?3% = negamp?3® = 3 (16 - 0,95 - 0,4) = 18,24 xr.

YBenmueHre koJmuecTtBa U m U233 B 3BM B MBI (mamee - VYBy u  YBy?3°
COOTBETCTBEHHO) onpegenseTcsa nocrymienuem 20 KOHTeMHepoB (nys = 20) ¢ maccon
HeTTO mnponykTa c fAM B kaxiooM M3 HuX M, = 18,5 xr. IIpy 3TOM M3MEepeHHAas MaccoBas

nons U B npomykTe paBHa 98%, a wmaccoBas mona U2 B U paBHa 65%. Torma, B
COOTBETCTBUU C YyKASBAHHBIM:

YBy = nysmy = 20 (18,5 - 0,98) = 362,6 xr;

YBy?35= nyeymy?3> = 20 (18,5 - 0,98 - 0,65) = 235,69 xr.

YMeHblleHMe koJmuyecTBa U m U235 B 3BM B MBI (manee - VYMy um  YMy?3°
COOTBETCTBEHHO) OIpenejyisieTCs OTIPaBkKoOM 8 KOHTEeMHepoB (Nys, = 8) C Maccol HeTTO
nponykra ¢ fM B KaxOgoM M3 HMX M, = 65 KI M 2-X eMKOCTeM (Nyw = 2) C OTXOIaMMu
MacCoOM HEeTTO B KaxIOoMm m3 Hux M, = 25 kr. IIpu s5TOM M3MepeHHasa Maccoeasa ponsa U B

orxomax paBHa 20%, a maccoBasa posisg U23° B U paBHa 1%. Torma, B COOTBETCTBUM C
VKa3aHHBIM :

YMy = NypMy + Npemg = 8 (65 - 0,676) + 2 (25 - 0,2) = 361,52 kr;

YMy?3> = npamg?3® + ngpemg?3® = 8 (65 - 0,676 - 0,67) + 2 (25 - 0,2 - 0,01) =
235,6184 kr.

TaxkuM 06pa30M, onpeneneHm SBHAUEeHMMAd BCeX KOMIIOHEHTOB ypaBHeHMH 6ancha n
MOXeT OBITH BHUMCJIEHO 3HaueHmue JP.

MPU = @KU - (HKU+ YBU - yMu) = 44,1 - (45,6 + 362,6 - 361,52) = —2,58 KT,
NPy235 = OKy?23> - (HKy?3°> + VYBp?3®> - YMy?3®) = 17,64 - (18,24 + 235,69 - 235,6184) =
-0,6716 kr.

3. OnpezmejieHMe BEJIMUMHH CPEOHETO KBAaIpPaTUUEeCKOTO
OTKJIOHeHUus WP

[IoCckOIBKY VSMepeHA AM IIPOBOOMIIMICH C MCIIOJIE30OBaHMEM TpeX Pa3JIMYHBIX
MCTOYHMKOB HOPpemHOCTeﬁ, TO BEIUMCJIEHNME BeJIMYIMHEI CpenHeTro KBapaTnU4eCKOI' o

OTkJIOHeHMA WP (CTaHOapTHOM mnorpemHocTM) O, p 0o U mu U235 cremyeT NPOM3BOIUTE C

VCIIOJIb30BaHMEM BEIPAXEHUS (4) ¥ 3HadveHum wMacc M, MOJIYy4YEHHEIX Ha OCHOBE
CTaTUCTUIECKOMN obpaboTku pPes3ysbTaToB M3MEPEHUN 1o KaxXIooMmy KOMIIOHEHTY
YPaBHEHMA.

[IlycTe cCcoOCTaBJfglUME MIOTPENHOCTM Ppes3yJbTaTOB MNPOBEIEHHHIX WU3MepeHuM AM nnda
naptum SIM, 0O KOTOPEM MNOOBOOMTCHA OajlaHC MMET 3HadeHHus, IPpMBEICSHHBE B Tabjauie
N 1.

[IpyMeyaHnre. B kaxIOM KOMIIOHeHTe OajlaHca [noojiexaT ydeTy CoCTaBJgolme
IIOTPEMHOCTY pPe3yJbTaTOB MNPOBEIOEeHHHX M3MepeHuit fAM Bcex naprturt fAM, KOTOPHE B
MEIl mnn npu nposeneHur OV nomBeprajiMChb YUYETHEM M3MEPEHMAM.

2
OnpenejyieHue BeJauuMHH gucnepcum O y,p C  MCIOJB30BaHMEM  BHPaXeHUA (4)

npepnojiaraeT BBUMUCIIEHME €e CJy4YalHOM M CHUCTeMaTMHYeCKOM COCTaBJIADIMX.

[Ipy >TOM IJid YIPOULIEHMA PacdeTOB LeJleCOOOpPa3HBIM ABJIASTCHA HAXOXIEHME 3STUX
COCTaBJIANIMX IO KaxXIOMy M3 KOMIOHEHTOB ypaBHeHuA Oasanca (1) c nocrenymomyMm
IIPOCTEIM CYMMMPOBAaHMEM HaMIOeHHEIX 3HaYEHUM npu onpenesyieHun CJIy4anHOM



cocTaBJigEeN U CyMMMPOBaHMEM C YydYeTOM 3Haka KOMIIOHEHTa B YypabBHeHMM OajlaHCa B
Cllydae OllpeneJieHrd He VICKJIIOUEHHOY CUCTEeMaTHUUYeCKOM COCTAaBJISKIEN .

Tabmmua N 1

3HaUeHMs I[OTPENHOCTEN Pe3yJIbTATOB NPOBEIEHHEIX M3MepeHui SIM

OTHOCHUTEJIbHEE Sran npeberaHmdga fAM B 3BEM, Ha KOTOPOM NPOMB3BOOUIIMCH
cocTasJgpmme Y4YEeTHEE M3MEepeHMs
IOTPEWHOCTH
pesyibTaTa Y4yeTHBE I[locTynieH Ornparkxa B MBII Tekywasa
u3MepeHum AM NU3MEepeHUsa B ne fAM B MHBEHTAapPM
npenenymmn MEBII [Mpomyxkumsa OTXOmOBL 3aUMda
MEII

CucremaTmnueckad 0,001 0,001 0,001 0,001 0,001
cocTaBJignmasa
IOTPEUHOCTHU
B3BEMBAHUA

(;sysl

CrnyuarHasa 0,0015 0,0015 0,0015 0,0015 0,0015
cocTaBJgnmas
IIOTPEWHOCTH
B3BEUMBAHUA

Granl

CucremMaTmuueckasd 0,002 0,005 0,03 0,05 0,002
cocTaBJjgwmas
onpenesyeHns

MaccoBoy mosim U

Gsys 2

CnyuyarHasa 0,004 0,01 0,01 0,008 0,004
cocTamJsgomas
onpeneJyieHusa

MaccoBou mosim U

cyranz

CucremMaTmuueckasd 0,002 0,005 0,03 0,05 0,002
cocTaBJgnIaa
IOTPElHOCTU
omnpenejieHus

MaccoBoM mosim U230
B U

(;syss

CnyualiHasa 0,004 0,01 0,01 0,008 0,004
cocTaBJIAnIAa A
MOTPEMHOCTN
ompenesieHns

MaccoBOM moJsim U235
B U

GranS

. 2
3.1 Cnyuatinele cocrabngomyue O ,p KOMIOHEHTOB ypaBHeHus OGajiaHca

TakuMm oBpasoM, ClyyalHbBEe COCTAaBJALIME OUCIEPCUM pPes3ylbTaToB maMepeHus OKy
n ®Kg?3®> B coorBercTBUMM C (4) m C yyeToM TOTO, UTO My M mMy?3® BO BCex 3-X
E€MKOCTSAX OIMHAKOBH, MOTYT OBTH ONpemeJjIieHH cienyioummMm obpaszom. <1>



<1> Bmecsr u najiee, KoI'na CyMMMPYyeEMEIEe MaCCEl OIOMHAKOBBEI, CJIOXEHMEe 3aMEeHEHO
YMHOXEHMEM.

Oaa U:

rMU=Z(ij Gt =Ny (7)), (07,1 +0°,,,2 ) = [3(15-0,98)°1(0,0015° +0,004%) =

ran

=648,27-0,00001825 = 0,0118 kr”

Iina U235;
3

2 2 2 2 2 _
ran @K 2 Z(Zm j Grank - nd)x (m uzs )i (G ran1 7O ran2 TO ran3) -
i=1 ran

K=

=[3(15-0,98-0,4)%](0,0015% + 0,004 +0,004%) =103,72-0,00003425 = 0,0036 kr*

AHAJIOTUMYHO MOTYT OBITB onpeneJieHH CITydanHee cocTaBgre OMCIepCcum
Pe3YyJIbTATOB M3MEPEHUM BCEX OCTaBIMXCHA KOMIIOHEHT ypaBHeHud OajiaHca.
Onsa U:

ran HK ZZ[Zm j O-rzamk = HK(sz )i (czmnl +0 ranZ) [3(16 0 95) ](0 00152 +0 0042) =

ran

=693,12-0,00001825 = 0,0126 kr?

Insa U235.

3
2 _ 2 2 2 2 _
ran HK,**® Z(Zm j Grank - nmc (m uzs )i (G ranl +0 ran2 +0 ran3) -
1

rany

=[3(16-0,95-0,4)?](0,0015% +0,0042 +0,0042) =110,9-0,00003425 = 0,0038 kr>
Oaa U:

ran v, ZZZLZ”’ ) o, = yB(mzu)i (6% 0%y ) =[20(18,5-0,98)°1(0,0015% +0,01° )=

k=

=6574-0,00010225 = 0,6722 kr’

Tors U235:
3 20
2 _ 2 2 2 2 2 2 _
O ran VBB T Z Zmi Oran, = nyB (m uzs )i (G rant T O ran2 7O ran3) -
ran,

=[20(18,5-0,98-0,65)?](0,0015° + 0,012 +0,01%) = 2777,49-0,0002 = 0,555 kr>
Onsa U:

2 8
2 2 2 2 2 2
ranyMU Z[Zml j O-lank +z[zm j Glank - yMl(m U)i (G ranl +o l‘an2)+
ran, =1

k= =1 ran,
+N,, (mZU)i (0% ant +0°ran ) =[8(65-0,676)?1(0,0015° +0,01%) +[2(25 -0,2)°](0,0015” +0,008%) = -
=15445,8-0,00010225 + 50 0,00006625 = 1,583 kr?

,HJ'IH U235 .

3 8 3
2 2 2 2 2 2
ranS/MUm Z(Zmi j ramk + Z(Z m \J Urank - yMl (m uzs )i (G ranl +0 ran2 +0 ran3)+
ran, ran,

k= =1 k=1
1,00 (M s ) (6%t + 0% anz + 07 s ) = [8(65-0,676-0,67)°1(0,0015% 40,01 +0,01%) +
+[2(25-0,2-0,01)?](0,0015? + 0,008 +0,008?) = 6933,6-0,0002 + 0,005-0,00013 = 1,387 «r?

CyMMapHasa BEeIMUMHa CJIy4YalHOM COCTAaBJANUEN OUCIEPCUM Pes3yJlbTaTOB M3MEPEHMN
Macc U OymeT mMMeTh clenypliee 3HadeHUe:

K
D Sran, Oian, = O, + ey, + Oy, + Oramns, = 0:0118+0,0126+0,6722+1,58 = 2,28 kr” -

CyMMapHasa BeJIMUMHA CJyYalHOM COCTAaBJIANIEN OUCIEPCUM PEe3YJIbTATOB M3IMEPEHUM
Macc U23% BymeT mMMeTh Ccjenyollee SHAaUeHMEe :

K
D Sran O, = Otanaokc + Ocamtic + Oy + Oy = 0,0036+0,0038+0,555+1,387 =1,949 xr” .
k=1



2
3.2 Cucremarmueckmue cocrabpnsommue O pp KOMIOHEHTOB ypaBHEeHMs OajaHca

CucreMaTUdeCKMe COCTAaBJANLIME IOUCIEPCUN pPe3yJjibTaTOoB WU3MepeHunr Macc AM 1o
KOMIIOHEHTAaM ypabBHeHMA OajlaHCa MOXHO ONpelesIMTh CJeOyo lyM o0pasoM.
CucremMaTHdeckas COCTaBJIANNAA OUCIEPCUM Pe3yJbTaTOB M3MepeHMM macc U B
KOMIIOHeHTe OK:
2

c SYS@K = (ZSign(mitbK)mi(DK)ZGsysk = (ndmmU )iz(czsysl + stysZ) =
ick
=(3-15-0,98)*(0,001° + 0,002%) =1944,81-0,000005 = 0,0097 xr’
CucrTemMaTHueckas COCTAaBJANIAsS OUCIEPCUM pPes3yJbTaToB M3MepeHmur Macc U235 B
KOMIIOHeHTe OK:

2
2
G sys @K 235 (Z Slgn I(DK z@[() Gsysk (nqbk mU235 )i (G sysl +0
iek

ZsySZ + 025ys3) =
= (3-15 -0,98-0, 4)2 (O, 0017 +0,002° +0, 0022) =311,17-0,000009 = 0,0028 xr*.

CucremaTndeckas CoOCTaBJdolas OUCIEPCUM pe3yJlibTaTOB u3MepeHur wMacc U B
KOMIIOHeHTe HK:

2 _ —
Y sys HCy, — (nHKmU )i ( sysl +0 sva) -

=(3-16-0,95)"(0,002% +0,002? ) = 2079,36-0,000005 = 0,01 k.

CucTemMaTryeckas COCTAaBJLoIAS OUCIEPCUM Pes3yJIbTAaTOB uM3MepeHurt macc U?23° B
KOMIIOHeHTe HK:

2
2 _ 2 _
o sys HK 235 - (nHK mU 235 )i ( sysl + G sys2 +o sysS) -

=(3-16-0,95-0, 4)2 (O, 001* +0,002% +0, 0022) =332,7-0,000009 = 0,003 kr”.

CucTemMaTHueckas COCTaBJgllas OUCIEPCUM pPes3yJlbTaToB usaMepeHuy Macc U B
KOMIIOHEeHTe YB:

sys VB = (nyemU )i ( sysl +o SVSZ) =

=(20-18,5-0, 98)2 (0, 001” +0, 0052) =131478,76-0,000026 = 3,42 kr°.

CucrTemMaTryeckas COCTAaBJLoNAS OUCIEPCUM Pe3yJIbTAaTOB uM3MepeHurt macc U23° B
KOMIIOHEeHTe YB:

2
(¢}

2
2 _ 2 —
Y sys YBU235 - (nyg mU 235 )i ( sysl + 0 sys2 +0 sys3) -

=(20-18,5-0,98-0,65)" (0,001 +0,005” +0,005° ) = 55549,8-0, 000051 = 2,83 xr”.
CucTemMaTMueckas COCTABJAONAS OUCIEPCUM Pe3yJIbTaTOB uaMepeHuit macc U B
KOMIIOHEeHTe YM:
stys VMY, — (nywlm ) ( sysl +0 5y52) =
= (8 -65-0, 676) (O, 001° +0, 0052> =123566,31-0,000026 = 3,21 kr°.

2
2 — —
Y sys VM2, — (nyMZmU )i ( sys1 +0 S‘}S‘Z) -

=(2-25-0,2)" (0,001° +0,005” ) =100 0,000026 = 0,0026 xr”,

CucTemMaTnuyeckasd COCTABJLOIAS OUCIEPCUM Pes3yJIbTATOB M3MepeHurt macc U23° B
KOMIIOHeHTe YM:

2
2 _ 2 —
Y sys YM1U235 - (ny,wlmu 235 )i ( sysl + G sys2 +0 sys3) -

=(8-65-0,676-0, 67)2 (O, 001* +0,005° +0, 005 ) =55468,91-0,000051= 2,83 kr”.



2 —(n m 20 5 46?42 _
Y sys YM2U235 T\ w2 Ny s i Y sysl Y sys2 Y sys3 )]

=(2-25-0,2-0,01)" (0,002” +0,005° +0,005” ) =1-0,000051 = 0, 000051 kr”.

VlHTeTpajlbHOE 3HAUYEeHME CUCTEMaTHUUECKOM COCTAaBJIAOILEN IMCIEPCUM PEe3YyJIbTATOB
n3MepeHut Macc U BymeT onpenesyiaThbCs B COOTBETCTBUM C BHEPaXEHMUEM:

(Z SIgn(ml ) mi )2 cstysk = stys @K _(stys HK\ + stys VB - stys M1, - stys VM2, ) =
iek
=0,0097 -0,01-3,42+3,21+0,0026 = -0, 2 xr°.

JHTerpajbHOEe 3HAYeHMEe CUCTEMATHUUEeCKOM COCTAaBJISOLEN OUCIEPCUM Pe3yJbTaTOB
n3MepeHuy Macc U?3° OymeT onpenesiiTbCsa B COOTBETCTBUM C BHPAXEHMUEM:

(Z Sign (ml ) mi )2 stysk = stys @KU235 _(stys HKU235 + stys yBU235 - stys YM1U235 - stys YM2U235 ) =
iek
=0,0028-0,003- 2,83+ 2,83+0,000051=—-0,000149 kr?.

B cooreeTcTBUM C BHpaxeHueM (4) mucnepcusa UMP wMoxeT OBTB HalOeHa NIyTeM
CYMMMPOBaHMA €e CJIydalHOM M CUCTEeMAaTUYECKOM COCTAaBJIALIMX .

Onsa U:

o’ =2,28 kr? —0,2 kr’ =2,08 kr’ .
U

IOnnsa U235:

o’ . =1,952 kr? —0,000149 kr* =1,951 kr® .

o 2
cxonma nus3 IIOJIYYE€HHBIX SHaAUYEeHUN (¢} Upr BEeJIMYIMHEL CpellHeKBalIpaTNUdeCKMX

2
OTKJIOHEeHUM (morpemHocTu) WP B COOTBETCTBMU C BHpPaXeHMEM th==¢(5hp BynoyT

PaBHEL:

Gyp, =V2,08=144kr .
G pyms = V1,951=1396 kr .

[lonyyeHHBle 3HaueHUA VP u GPIP’ HapAangy C IpyI'MMM BeJIMYMHAaMM, OllpelleJideMbIMU

B nyHKTe 69 OCHOBHBEIX IpPaBWJl, MCIOJIL3YITCS IIPM aHaJM3e pel3yabTaTor OU mnsa
BBIABJIEHMS BO3MOXHBIX aHOMaJMM B ydeTe M KOHTpoJie fAM.

punoxeHue N 3
K PYKOBOICTBY IO 6e30IaCHOCTHU
IpM MCIOJIb30BAHMM ATOMHOM SHEPIUU
"PexoMeHIaUMM IO NOOBeNeHMI OajiaHca
AOEPHEIX MaTepuajyioB NpM UMX QU3MUueCcKOoU
MHBEHTapu3aluMy B 30Hax OajlaHca
MaTepMraJioB M aHalM3y eTro pes3ylbTaTtos'",
YTBEPXIOeHHOMY MNpuKaszoM demepalibHOMU
CITyXOBl IO BDKOJIOTUUECKOMY,
TEXHOJIOTMUYECKOMY M aTOMHOMY HaI30py
or " " 200 . N

IIPUMEP
AHAJIM3A VHBEHTAPMS3ALVOHHOM PASHMIE IO PE3YJBLTATAM
$MBUYECKOM MHBEHTAPM3ALMM SITEPHEIX MATEPMAJIOB B 30HE EAJIAHCA
MATEPHAJIOB HA NPEIMET OEBHAPYXEHWSA AHOMAJIMM B YUETE
M KOHTPOJIE AINEPHBIX MATEPUAJIOB

YCIJIOBUAMN IIpoOBEOEHMA aHalim3a TIPVMHATE YCJIOBUA 3aladu, paCCMOTpeHHOﬁ B
IIPUMIIOXEHUM N 2 HacToAmeIro PykosoncTea 10 6GBOHaCHOCTM, B cooTrTBeTCTBMM C
KOTOPBIMM OCHOBHBIMM MCXOIHBEIMM IaHHBIMM GynyT cilienynummne :



oy AM mpoBommiachk B 3BM NPOMBIJIEHHOM SAINEPHOM YCTAaHOBKM IO IepepaboTke
BOY-HOY, coznepxamel fAM xaTeropum 1;

nepepabaTelBaeMele U IepepaboTaHHBE IPOOYKTHE comepxaT Takue M, xak U u
U235;

YUYeTHEM wu3MepeHuaAM B MBIl wunm npm OV nomeepranmchk Bce AM nocryrnamoume,
yOeBaomye ¥ Haxonmsaumyecsa B 3EM B nponykTax HepepaboTKyM;

opu nomBeneHuM ©OajiaHca 0O pe3yJbTaTram &M AM nojydeHB clenyolMe 3HAYeHUd

momyJsier P no U u U235 Z|HP|U =2,58 KT, |HP|U235 =0,6716 xr ;

3HaYEeHUA CpenHeKBaIpaTUdeCKMX OTKJIOHEHUM np COOTBETCTBEHHO PaBHEL
Oyp, =LA4 KT, Stp s = L4 kr .

B cooTBeTCcTBMM C NYyHKTOM 69 OCHOBHEIX [paBWjl, ONPeNesyignlMM 3HadeHMUs Macc
AM, KOTOpHIE OOJIXHEI CpaBHMBaATbCA C MP mMacc fAM npm aHanmmse pesyabTaroB oM [AM B

3EM OPOMBIJIEHHOM SAOEPHOM YyCTAaHOBKM, OIpenejieHO, UYTO 3akjiodeHre o060 OOHapyXeHUU
aHOMaJIMM B ydeTe M KOHTpoJe SM wmoxeT OBTH CHEJIQHO IIPpM YCTAaHOBJIEeHUMM OdakTa

IPEeBHIIEHNI I[IOJIYUEHHBEIM B3HAaUeHMeM MOonyJss VP MMHMMAJLHOTO (mmoporoBoro - II) wus3
crienypmer COBOKYMNHOCTM SBHAUYeHMuM Macc SIM:
YTPOEHHOTO CpPeOHeKBaApaTUUeCKOT'0 OTKJIOHEHUS (CTAaHIDAPTHOM IOT'PEHOCTN)

235
onpenesieHua MNP nna U u Omna U -—3Gm;

2% or kosmuecTB U m U?3%, KOTOpHIE MNOABEPIJIMCH YUETHHM M3MEPEHMAM B IaHHBIM
MEII;

3HAUEeHMs Macch o U23% mmsa maHHOM 3BM - 8 KT,

YTpoeHHasa CTaHOapTHAasa NOTPelHOCTh onpenejeHusa VP nmma U OymeT MMEeThb

clenyouee 3HaYEHUE 361/IPU =3-1,44=4,32Kr, a nns U235_301/1Pu235 =3.14=4,2 xr .

KommuecTreo M, nOpeobpas30BaAaHHOIO M [HOOBEPTHYTOI'O YYETHBIM M3MEepPEeHMAM 3a
OaHHEM MBII, MOXHO ONpeIeluTb JMOO KakK KojJauuecTBO M, koTopoe OBJIO MCTpadeHOo
n3 umciyaa HK, wmmeBmerocsa Ha Hadajsio MBI, naoc koamdecTeo SM, KoTOopoe OBLIO
MCTpPadYeHoO M3 uucja YB, nocrynmsBmero 3a MBI, To ecTs HKnpp + YBrp, MO0 Kak
komuecTBO SIM, kOTOpoe OvBUIO HpeobpaszoraHO 3a MBIl m ocTajnock B 3BEM Ha MOMEHT
TeKylemn VHBEHTapM3aumum OKup, [LJTI0C KOJIMYECTBO AM YMup, KOTOpoe OBLIIO
npeobpas30BaHO U OTnpabjyieHO u3 3BM 3a MBII, TO ecTb OKpp + YMpp.

llcxona M3 pesylbTaTOB  pelleHUd 3amady  OpuwioxeHma N 3 HaCcToAWEeIro

PykoBoncTBa o OeszomacHoctm OKY;, = 44,1 xr, OKU?3S, = 17,64 xr, YMY,, = 361,52
KD, YMU235,, = 235,6184 xr. Ha OCHOBaHMM YyKaBaHHHX 3HaueHUMN OK;p, U YMpp HOJIyUUM
crenyouye BEeJIMUMHEL

2% (®KVyp + YMVUy) = 0,02 (44,1 + 361,52) = 8,1 xr;

2% (QKU235,, + YyMU235.,.) = 0,02 (17,64 + 235,6184) = 5,06 xr.

AHanM3 COBOKYINHOCTM 3HadeHMM Macc fM, onpenesieHHOM BHIIE OJI CPaBHEHUS CO
3HaUeHuaAMr MonyJsid JMP, [okas3pBaeT, UTO MMHMMAJIbHBEIMM SHadyeHuMAMM M niud U u o4

U235 BynyT BHAUEHMS YTPOEHHOM CTAaHIAPTHOM NOTPENHOCTM ompeneyieHus WP 3Gm).

CpaBHEeHU e |HP|U = 2,58 KI' ¢ 3GHPU =4,32 KI' nokaswBaeT, YTO |HP|U < SJHPU , a,

cJenoBaTeJyIbHO, aHOMaJiMM B ydeTe UM KOHTpoJsa U He HabJomaeTcs .

CpaBHeHUe |HP|U235 = 0, 6716 xr c 3J”PU235 = 4, 2 KT NoKa3kIBaeT, uTo
|Iﬂph%5<:30MpUBS, a, CJemoBaTeJIbHO, aHOMalusa B ydyeTe U KOHTpoJsig U23% makxe
OTCYTCTBYET.

[IpaBuila oOIpeneJieHMd IIOPOTOBEIX BEJIMUMH, MCIOJNb3YEMBIX IIPM IPUHATUM PELeHUM
O HaIMuUUM MM OTCYTCTBMM aHOMaJM¥ B ydeTe U KOHTpoJjie fM OCHOBHOM YUMTHBaEMOM
HOMEHKJIATYPE, C KOTOpeMM B MBIl wmam npm &V BHNOOJHAJIMUCE YYETHEE W3MEPEHUHA,
npencraBJieHH B Tabjaule.



[IoporoBEle kOJIMUeCTBa fAM OCHOBHOM YyUMTEIBAEMOM HOMEHKJIATYPEH,
JVICIIOJIb3yEeMHEle IPM [NPUHATUM PEUeHMS O HaJIUuYMMU WMIIM OTCYTCTBUMU
aHOMaJIMM B ydeTe UM KOHTpoJsie M

SnepHB MaTepuall

[loporoBoe koJMuecTBO II

OJid AIOEPHEIX YCTaHOBOK

TTPOOMBIIJIE HHBIX

NCCJIeIOoBaTeJIb CKUX

Pu, U233 B 3BM e} M
xaTeropunt 3 u 4

U, Th B 3BM ¢ M J100BIX
KaTeropmn

U235 B mnpomoykTax C MaCCOBOM
noyeir U235 B U He OoJee
npuponHoro B 3BM ¢ AM J00OBIX
KaTeTropum

AM B OOJIyU4EeHHEIX NPOIOyKTax

I =min[ 2% (Mg, +my,, );

3(5@}

IT=min[ 3%(mg, +my, );

3(5@}

Pu, U233 B 3BM, OTHECEHHOM K
3BEM ¢ AM 1 m 2 xaTeropumu

I = min[ 2% (mgy +my,, );

35,,: 3000 r o U™ |

IT = min[ 3%(mg, +my, );

35,,: 3000 r o U™ |

Pu, U233, BOY, HOY B 3BM,
oTHeceHHOM K 3BM ¢ AM 1 u 2
KaTeropumn

= min[Z%(mcDK +myy );
36,,; 3000r o Pu, U*;
8000r no U** |

I1 = min [?a%(mq,K +myy );
36,,; 3000r o Pu, U*;
8000r no U** |

Pu, U233, HOY, BOY B ypaH-
JIyTOHMEBOM pacTeope B 3EBM,
oTHeceHHOM K 3BM c fAM 1 m 2
KaTeropmn

I = min| 2% (mg, +my,,);
36,,; 3000r o Pu, U**;
8000r no U** |

I = min| 3% (mgy +myy );
36,,; 3000r o Pu, U**;
8000r no U** |




Pu, U233, BOY, HOY B 3BM,
oTHeceHHOM kK 3BM c¢ M 3-m
KaTeropmun

I = min[ 2% (my +my,, );

35,,: 8000r o U** |

IT = min[ 3%(mg, +my, );

35,,: 8000r o U** |

Pu, U233, BOY, HOY B 3EM,
oTHeceHHOM Kk 3BM c¢ M 4-m
KaTeTropuu

1= min[2%(m®]< +myy );

35,,,; 70000r o U** |

IT=min [?a%(m(DK +myy );

35,,,; 70000r o U** |

YpaH-IJIyTOHUEBEHE PacCTBOPE B
3BM paanoXMMMUeCcKOI'O 3aBona
c AM ool KaTeropumn

I = min| 2% (mg, +my,,);
36,,; 8000r mo Pu, U**;
50000r o U** |

I = min| 3% (mgy +myy );
36,,; 8000r mo Pu, U**;
50000r o U** |
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MpunoxeHrne N 4
K PYKOBOICTBY IO 6e30INacHOCTHU
IPpM MCIIOJIb30BAHMM aTOMHOM BHEPIUU
"PexoMeHOaUMM OO NOOBEHOEHMI OajlaHcCa
AOEPHBEIX MaTepMaJioB IIpU UX GMU3nUeCcKOM
VMHBEHTapMs3alUuu B 30Hax OajlaHCa MaTepMralioB
¥ aHaJlK3y ero pesysibTaToB", YyTBEPXIEHHOMY
npmukasoMm denepalibHOM CJIYXOH
10 DKOJIOTUUECKOMY, TEXHOJIOTMUECKOMY
¥ aTOMHOMY HaI30py

or " " 20 . N

[IPMMEP
[PMMEHEHMS METOHA ONPEQEJIEHMS ¥ AHAJIM3A KYMYJIITUMBHOM CYMMEI
MHBEHTAPUBAIMOHHOM PASHMIIE

IeTepMMHMPOBAHHBIE KOMIIOHEHTEL BO BPEMEHHEX pPAOaxX MOXHO OCOOEHHO HaIJIAOHO U
500exTUBHO BHIOEJIUTL C IIOMOWBI MeToIa KyMyJISTMBHEX KapT (MeTtozma CUSUM) .

OCHOBHEIE TNIPMHLMIE [IPMMEHEHUS KOHTPOJIBHEIX KapT KyMYyJISTMBHEX CyMM (majnee - CUSUM-
KapT), MeTomsl MX IIOCTPOEHMSI, a TakXe OCHOBHHE IIpaBuila IPUHATUS PEUleHUM yCcTaHaBJIMBaeT
TOCT P MCO 7870-4-2013.

Peanmmzauma MeTOma B Cllydae pPaCCMOTPEeHMA WM3MEeHeHMA BO BpeMeHu 3HadeHua VP AM
3akKJodYaeTca B clenywoumeMm. 3HadeHuma VP M, nosydaeMele B pesyJsbTaTe LeJoTo pala IIJIaHOBBIX
dV B 3BM, NOOCTOSHHO CYMMMPYIOTCS C ydeTOM 3Haka. 3aTeM [OJIydeHHas OT Hauajla HaOJoIOeHUM

IO COOTBETCTBYMWEIO MOMEHTa BpeMeHu cymva UP Hamocurcs na rpagux CUSUM, (UP)=ZXUP
(i =1, m; m - HOMep nocjyenHero MBII) .
lloka OTHesbHHE pasHocTM JMP:i OT 1 ciydajiHO pacceuBanTCA [OZ BJMAHMEM TOJNBKO O.p,

KyMyJIATMBHAass CyMMa OCTAaeTCsa IIOCTOSHHOM BO BpeMeHM. ECIM MMEnT MeCTO CHuCTeMaTUUuecCKHue
norepu (unm npuobpeTeHud) HeOOoJbUMX KOJMUecTB AM, OHM HEeMCTBYKT Ha KYMYJIATUBHYK CYMMY
CUSUMp ¥ BEIBBIBAT €€ OTKJIOHEHME OT INOCTOSHHOI'O 3HAUEHMS B Ty MM MHYIO CTOPOHY.

[Ipr npaBuUJIBHOM BHOOpPe MacwrTabtba B us3oOpaxeHum CUSUM, naxe HeOoJiblMe CMEUEeHMA B

npenenax F0,, MOXHO PAaCHNO3HATHL yXKe Yepes HECKOJbKO TOUeK. KOHTPOJbHHE KAapPTH IJIA TaKUX

KYMYJIATUBHEIX CyMM VP 1ejecoo®pa3HO CTPOUTHL TakK, UYTOOB BeJMYMHA ZGHP Ha OCHM OpIMHaAT U

BPEMEHHOM OTPEe30K MexIy OBYMS II0CJIeDOoBaTeJIbHEIMM Uu3MepeHusaMu VP (To ecTb MEBI) uMmenn
OOVMHAKOBEM MacumTabd. I[Ipu TaxkoM BHOOpPe CJlydalHble koJieOaHMsa NPOABATCSA TaK, dYTO HebOoJsibuue

cMemeHusa CUSUM, B npenesax iZGHP nanyT JVMHMEO [on yrJjioM 45° OTHOCUTEJIBHO T'OPU3OHTAalIN.
Ecim 3a xaxaewi MBIl norepu cocrasnsanu Oy, TO, HanpuMmep, 3a mecTb MBI mnoTepwu

COCTaBAT GGHP u, uccrenys He VP, a KyMyJSTUBHYHD (HAKOIJIEHHY) CyMMy WP MOXHO BHSBUTH

norepu (cmemeHwMe) , onmpaschb Ha TO, gTo BKJIAO B CUSUM oT CMeElleHUs pacrer
IPONOPLMOHAJIbHO HoOMepy MBI, a BkJanm OT CyMM 3HaudueHuM VP pasHHX 3HAKOB 3a MHOT'O MBII
yMeHbllaeTCA WM, BO BCHAKOM CJjlydyae, He pacTeT TakK OHCTPO, Ha 4YeM COOCTBEHHO OCHOBaH
MeTon CUSUM, M WTO M IIOKa3aHO HMXEe Ha IIpuMepe.

OCHOBHOE INPaBUJIO NPMHATHUA PEWEeHMM 3aKJjodaeTcsa B HocTpoeHuM Ha CUSUM-kapTe V-Macku
¥ ONpeneJyieHUM 3BHAUMMBIX M3MEHEeHMM IIpM BEHXOZEe Touek kpueoy CUSUM 3a JjamHMM V-MaCKM.
CyleCcTBYOT TPM Pa3JIMUHEIX QOPMEI MaCOK, OHM MUIOEHTUYHH IO NIPUHLUINY MNOCTPOEHMS U IeMCTBUIO:
nojiHasag V-Macka, YycedeHHad V-MacKa U HNapajulejyibHasa Macka. Haubojiee pacnpocTpaHeHHas U3
HUX — yCedeHHad V-Macka.

CxeMaTuueckoe mu300paxeHUe yCedueHHOM V-Macku MM mabjoHa V-Macky OPMBEINEHO Ha puC.
1. Orpesxum AB m AC Haz3pBaLT MKHTepBajJlaMM peumeHmy ¥ oOos3HadaoT H, a amHum BD, CE -
paspemanuyMy  JIMHWAMA .

PUCYHOK (He NPUBOIUTCS)

Puc. 1. laBjioH yCceueHHOM V-MacCKM:

H=AB = AC = 56 - MHTepBajkl pemenuyi; 2H = DF = FE = 100;
d = 10 - umcyo BHOOPOUHHIX MHTEPBAJIOB;
CE m BD - paszpemanmyme JIMHUU
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Ina ynobcTBa paboTH
MOXHO CHeJlaTh M3 I[IPO3padHoOIr'o IJIacTUKaE,
nocrpoeHmusa wmabjioHa oT ocmu AF,
OoTKJIamplBawT OoTpe3xku H = AB = AC
BEIOOPOUYHEIX MHTEPBAJIOB BJIEBO OT TOUYKM A,

= rE = 100. 3uaueuus 50 u 10c MOTYT OBTBH HAaMIOEHBEl HAa OCHOBE BHUMCIIEHHBIX SHAUEHUMN
MUCCJIenyeMOMy CJIyYarHOM BeJIMUMHE
noMemas OINOPHYI TOUKYy A Ha JoOyl HAHECEHHYI TOUKY Ha KOHTPOJIBHOM
HO B3TO MOXeT OHTbH U
Eciu kxakasa-aubo M3 NpenueCTBOBABIMX TOUEK OKAaXeTCH
TO 5TO CMTHAJ O 3HAUVMOM

CUSUM HaxoIUTCS Mexnoy

cTaHmapTHOM mnorpemHocT O
llaBJIOH NOPMMEHSKT,
kxapTe. PexomMeHOyeTcA BHOMPaTh [NOCJNENHIK HAHECEHHYK Ha KapTy TOUKY,
TOYKa B JIOOOM MNpebOylleM MHTepBalle.
BHE HAaKJIOHHEIX paspemawouux JamHuM BD mu CE
SHAYEeHUA.

OTKJIOHEHUM IIpolecca OT LeJIeBOTI'O

(M Mx OPONOJDKEeHMU) ,

OXPAHA TPYAA B POCCUMN

NEepneHInKyJIaApHO AF.
[IEPNEeHOUKYJIAPHO ocu AF oTkJjansBanT OoTpe3km FD

Ecim BCca xpueasa

Ha MecTax ¢ CUSUM-xapTo¥ [IPUMEHSIT MabJIOH
IIJIOTHOM OyMaru WM ILIJIEHKU.
NPOXOIAlWEN IapaJjljleJIbHO TOPM3O0HTAaJIbHOM

Ha paccrogHum d

¥ MacWTabHOTO MHOXUTEJIL.

Ha mnpakTuke nu4a
ocm CUSUM-xapThl,

1
9

JyyaMy, TO CYIECTBEHHOT'O CIOBMUI'a HeT. XapaKTep JMHUM TI'padbuka OpoBepseTCcsS C IIOMOUbID V-
oOpasz3HOM MNPOBEPOYHOM MACKM IO KaXIOM TOuke.

B kxauecTBe IIpuMepa PaCCMOTPMM CJIeIOYIOWUN .

C ULeJIbl0 MNPOBEPKM MPENNOJIOKEHMM O BO3MOXHOM HAaJIMUMM aHOMaJlMM B ydeTe U KOHTpoJie M
B BMIE CHUCTeMaTHUUYECKHUX [NOTepb AM no pesyabTaTaM [IPpOBeIeHMA eXEeMeCHdUHBIX I1IJIaHOBEX OV B
3BM c AM 1-¥ xaTeropumM NOJIydeHB 3HaueHus VP AM m CUSUM (MP), npuBeneHHble B Tabiamue N 1.

Tabmmua N 1

BHauveHusa UP M m CUSUM (MP) B emmHMIIAX Gm

Mecsdu roma, Ha VIP-MHBEeHTapmM3aluMOHHAaA CUSUM (MP) - kKyMyJSTMBHaAsg CcyMMa
nepBoe UYMCJIO paBHMIA B eIMHMLAX Gm> MHBEHTAPUBALUMOHHEIX Pa3HUL B
KOTOPOTI'O emuuuax O,
nposoguTca OU P
Iexabpb (He -0,54751 -0,54751
moKa3aH Ha
rpadmrkax)
SHBapPb -2,06548 -2,61299
deBpaib 0,405371 -2,20762
MapT 0,034378 -2,17324
AnpeJb -0,3147 -2,48794
Mam 0,784457 -1,70349
MioHB -1,3731 -3,07659
Uosib -0,66195 -3,73854
ABTyCT -1,23375 -4,97229
CeHTabpb -2,01923 -6,99152
OKTa0pPb -2,22695 -9,21847
Hosabpsb -2,22695 -9,56342
Oexabpb 0,179201 -9,38422

I'padbmxkm wmsamMeHeHMsa 3HauveHuy WP m CUSUM (MP)

B COOTBEeTCTBUM C IaHHBIMU TaOIMLIEL

IpencTaBJIEHE Ha pPUC. 1 ¥ pUC. 2 COOTBETCTBEHHO.
/3roTOBJIEH WabJIOH YyCedeHHOM V-oOpas3HOM I[IPOBEPOUYHOM MacCKM B BMIe paBHOOeOpPEeHHOM

Tpaneuuu c BelcOTOM d = 10 BHOOPOUHBIX MHTEPBAJIOB M OCHOBAHMSAMM PAaBHBMU 1OGHP n ZOGHP

COOTBETCTBEHHO. IIpM 5TOM KaxXIbli BEIOOPOUHEIM MHTEpPBaJl cooTBeTcTByeT MEII.
[lpumep HaJiOXeHMs V-Macky Ha rpadmk CUSUM (MP) npencraBJieH Ha puc. 3.

Puc. 1. T'padmx m3MeHeHMs 3HadeHuM VP no Mecsauam rona
(He NpMBOIUTCH)
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Puc. 2. T'paduk maMeHeHmMsa 3HadeHuyt CUSUM(MP) mno MmecsauaMm Tona
(He nmpuBOOMTCH)

Puc. 3. IlpuMep HaJIOXeHMS V-MacokK Ha TI'pabmuxe CUSUM (MP)
(He nmpmuBOOMTCH)

CosBMelmeHre wmabjoHa V-MackuM C ToYKaMM KPMBOM [O3BOJISE€T BHABUTH M3  IOaHHOM
COBOKYIIHOCTM KPUTHUYECKMe TOYKM, KOTOpPEE YKaseEBaKnT Ha Ha4aJio BOBHMKHOBEHUSA
3HAUUTEJNILHOT'O COBUI'a BeJNMUMHE VIP. Kak BMIOHO, IIpPM COBMeleHuM mabjoHa V-MackM C TOYKOM
10 Toukxa CUSUMs BrIIaZaeT 13a I[IpeleJiEl pacTpa MacKu. 3TO YyKasHBaeT Ha BO3HUKHOBEHUE
3HAUUTEJIbHOT'O CIOBMI'a I[IO HOAHHOMYy IapaMeTpy, HeOOXOOMMOCTb I[IPOBEIEeHMS pPacCCJefOBaHUA U
NPUHATMA COOTBETCTBYKRIMX Mep.

AHamm3 rpadmxka CUSUM ¢ wmcHonojab30BaHMEeM V-MacKM B  HEKOTOPHEIX CJydasx MOXeT
OONOJIHATHCA MuIeHTUOUKaumey 4 uiam ©OoJjiee [NOCJIEeNOBATEJNbHEX TOUEeK, MOHOTOHHO YOBBALIMX
3HauveHuy CUSUM (MP). Ho B mTOM cCcjydae HeOoOXOIMMO 3alaBaTh liejleBoe 3HaueHue UP.

NpunoxeHne N 5
K PYKOBOICTBY IO 0e30HIaCHOCTHU
IIPY MCIHOJIb30OBaHUM ATOMHOM SHEPIUMU
"PexoMeHIaLUMM IO NOOBeIeHMIO OajlaHca
A0EPHEIX MaTepuajioB NpU MX (QU3MUeCKOMU
VHBEHTAapM3alUuM B 30HaAx OajlaHCa MaTepMraJioB
¥ aHalMsy €TI0 pe3ylbTaToB", yTBEepPXIEHHOMY
npmukazoM demepalibHOM CJIIyXOH
10 BKOJIOTUUYECKOMY, TEXHOJIOTUUYECKOMY
¥ aTOMHOMY HaZI30py
or " " 20 . N
PEKOMEHIYEMASI CXEMA
AJITOPUTMA IMOIBEIEHWMS BAJIAHCA sM IIPU IPOBEIEHUM ¢ B 3EM
OPPAHMBAHMﬁ, HE MMEKIMX HEIIPEPRIBHOI'O INIPOM3BOICTBA,
VU AHAJIM3A ET'O PESVYJIIETATOB

CpaBHeHue nosuuuyt CHK YE M ¢ daxTuueckuMm kojamdecTBoM (N) VYE M

\/
Her / \ Ia
/MNP =N - N =0\
\ VE COHK CHK /
\ /
\/ \/
[IlpoBenenme npoeepku CKI, NOOTBEepXIamnUMX M3MEPEHUM C NPOBEPKOM
aTpuOyTUMBHEIX IIPU3HAKOB YE, Macc M KOHUeHTpaumuy fAM, B3JIEeMeHTOR,
M30TONOB B YE.
OnpenelieHre 3HauveHuM P u curMa oJjia kaxmoro fM, sjieMeHTa, M30TOIa
np
/ 2
B COOTBETCTBUM C BHpaxeHuaumr: VP = OK - IOK, curma = \/curma (m)
np
\/
/ \
/ Hanmyume yueTHEIXx M3MEPEeHUMN \
Her \ M B MBIl mnu npu U /
\ / Ia
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2
1

OnpenejieHMe 3BHAUEHUM PACXOXIEHUSI CpaBHEHME [OJIyUEeHHHX SBHAUeHUN
Pe3yJIbTAaTOB YUYETHEIX U [NOITBEPXIAOIMX MonyJigs VP C HOPOTOBEIMU
usMepeHur M B BHOOpPKE 3HaueHMsaMM I[I  corJylacHo m. 69
JIenpTam = (m ) - (m ) i
i yu i oM i HII-030-12
onpenejyieHre MNPVHAOJIEXHOCTU BEJIMUMHEL
IenvTam wmHTepBany +/- 2,58curma
i i
\/
Her / \ Ia
< / -2,58curma <= JenpTam <= +2,58cmrma \——m >
\ i i i/
\ / \/
/ \
/ NP < min(II ) \ >
\/ Her \ i / Ia
< \ /
[looTBEepPXOeHUE
aHOMaJIUU / \
> |YueTHEIE MBMepeHUS / \
M > | [IpuHATOE BHaYeHUe | <—
\ oK /

\ /




