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06 yTBepcIeHHH PYKOBOACTRA N0 §e30HaCHOCTH NPX HCHOMb30BAHAH
aromuoli SHeprau «PexomMeHaLHH N0 NOABEeHHI0 GaaHCa AREPHBIX
MATEpHAIOB NPH HX ¢U3N1ecKol HHBEHTADH3AlHH B 30HaX 6ajiaHca
MAaTEePHATIOB N AHAIK3Y ero Pe3yabTaTOB»

B nemax peainsauuu IONHOMOHYHI, YCTaHOBJEHHBIX MNOAIMYHKTOM 5.3.18
Tonoxenns o @emepampHoll ciyxbe MO IKOIOTUYECKOMY, TEXHOJIOTHISCKOMY
M arOMHOMY HaH30py, YTBEpKAEHHoro mnoctaHoBieHweM IIpaBurenbcTBa
Poccniickoit Deneparuu or 30 mrons 2004 r. Ne 401, npuka3bIBaio:

1. VYrBepmuth mnpumaraeMoe K HacTOSHIeMy NpHKa3y pPYKOBOACTBO
no 6e30macHOCTH IHpPH HCHONB30BaHKM aTOMHOM 3Heprud «PexoMeHmanuu
IO MoZBefeHUI0 GamaHca SfepHBIX MaTepHaloB HpH HX (usndeckor
HHBEHTapHU3alliH B 30HaX OajaHca MaTEPHAIOR U aHANHU3Y €ro pe3ynbTaToBY.

2.  Ilpmsparb yTpaTHBIIHM CHIy npHkaz @epepancHofi ciyx6e 10
SKOJIOTMYECKOMY, TEXHONOTMIECKOMY H aTOMHOMY Han3opy oT 14 cents6ps 2011 r.
Ne 534 «O6 yrBepxnenum [lonoxeHHs O IOpAAKE NONyYeHHs MAaHHBIX II0
KOJIHYeCTBY SAEPHBIX MaTepHaloB Ml MOIBEAEHMsA MX OalaHca M HTOTOB

qJHSH‘{CCKOﬁ WHBCHTapH3alM4 B 30HaX fananca MaTepHanoB».

PykoBoauTens A.B. Anéumn


https://meganorm.ru/Data2/0/4294854/4294854394.htm

YTBEPXJIEHO
npuxasoM DenepansHON CIyKEbI
II0 3KOJIOTHYECKOMY, TEXHONOPHIECKOMY
¥ aTOMHOMY Hal30py
OT « 47" ﬁ(ﬁ_ﬁg"g{ 20/Zr. No _ 525

PyxoBoncrro no 6e30macHoCTH
«PexoMeHaANNH N0 NOXBEACHNIO fanaHCca SAAEPHBIX MATEPNAOB HPH BX
¢u3Heckoil HABEHTAPH3ANMH B 30HAX 6aJaHCA MATEPHa0B H AHAMHIY ero
Pe3yIbTATOBY»
I. O6mue noJoxenHs

1. PyxoBoncTBO mO 6€30MacHOCTM MpPH HCHONB3OBAHMM aTOMHOH SHepruu
«PexoMeHIIallUK N0 MoABeNeHUIO GanaHca ANEPHBIX MATEPUANOB NPH UX (QU3HUECKOH
MHBEHTapH3allld B 30HaX OajaHca MaTepHaNoOB M aHalM3y €ero pe3yibTaToB»
(PB-065-17) (nanee — PykoBoncTs0 N0 6€301aCHOCTH) pa3paboTaHo B COOTBETCTBHH CO
crateeji 6 Penepansroro 3akona ot 21 Hosz6pa 1995 r. Ne 170-03 «O6 Benonssosanun
aTOMHOM SHEPrHH» B LENAX cofeicTBHs cobiofeHnIo TpeboBanuit MyRKTOB 14, 53, 55
— 60, 65, 68 — 70 denepanbHEIX HOPM Y IIPABUI B OONIACTH HMCIONB30BaHHA ATOMHOM
snepruy «OCHOBHbIE NIPaBUJIa Y4€Ta ¥ KOHTPOJA AAEPHEIX MaTepuanos» (HIT-030-12),
YTBEDXICHHBIX IpHKa3oM PocrexsHanszopa ot 17 ampems 2012 r. Ne 255
(sapeructpuporan MmurocroM Poccum 17 aBrycra 2012 r., perucrpauMoHHbIi Ne
25210 (nanee — OcHOBHEIE IpaBuiIa).

2. Hacrosmee PykoBomcTBO 1o 6e30macHOCTH COAEPXKHT pPeKOMEHAALHHE
Pocrexnanzopa no nonsenenuio Gananca AAepHEIX marepuanos (fanee — SIM) npu
NpOBENEHNM MX (u3myeckod uuBeHTapusammy (manee — ®U) B 30Hax 6Gananca
Marepuanos (nanee — 3BM) u aHanu3y €ro pe3yJbTaToB,

3. JeiictBue Hacrosiero PyxoBojicTBa mo 6e30macHOCTH paclpoCTpaHseTcs Ha
JesTensHoCTh mepcoHana npu nposefieHnn OU M B 3BM ana obecneuenus
TOCYAapCTBEHHOro ydera W KoHtpons SIM B opraHm3anusX, OCYIIECTBASIOLIMX
obpainenue ¢ IM.

4, Iina seimonsenys tpeGosannii OCHOBHEIX NPABHN MOTYT GBITH HCIONB3OBAHB

HHEIE CIIOCOOB (MCTOI[BI), YeM T€, KOTOphle COAEPIKaTCs] B HACTOAIIEM Pyl(OBOI[CTBe no
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Oe30macHOCTH, OpM OGOCHOBAHHOCTM BBIOpaHHBIX C€HOCO60B (METOZOB)  JuIA
obecnieueHns: 6e30MacHOCTH.
II. PexomMenAa MM 110 NoABEACHHIO 6aJ1aHCa SiAePHBIX MATEPHAJIOB B 30HaX

Gananca maTepHasIoB

5. B coorBercrBun ¢ myHxroM 56 OcHoBHrIx mnpapun DU 3aBepmaercs
nozBeeHreM Gaxanca s Kaxuoro SIM B 3BM za mex6anancopsiit nepuon (anee —
MBIT), onpexeneHueM HHBEHTapH3alUOHHON pasHUNEI (fanee ~ VP) 1 ee NOrpeHIHOCTH
C TOCHEAYIOIHM CTATHCTHYECKUM aHanu3oM 3HauuMocTH WP B COOTBETCTBHH C
KpHTEpHIMH, YCTAHOBIECHHBIMH B MTyHKTaX 69 ¥ 70 OcHOBHBIX IpaBHIL.

6. VcxomueiM nokymeHnToM nipH nposeaeHun @Y SIM u noxsenenns 6ananca SIM
ABJETCA CIHCOK HamigHoro konmuectBa (mamee — CHK) SIM. Ero pexomenayercs
COCTaBISTh MocKe npekpamenus B 3BM mobrix npeobpasosanuii AM (KkpoMe y4acTKoOB
PasHeNUTENBHEIX M PafHOXHMHYECKHX IIPOH3BOXCTB, HCIIONL3YIONIMX HENPEPHIBHYIO
Texnonoruio nepepaborku M) unu nepememenuit M, BKIIOYad HX OTIpaBlicHHE U
TI0NyYeHue.

Ecnu na navano ®U B 3BM Haxonarcs IM, H0oCcTOBEPHOCTb YYETHBIX JaHHEIX O
KOTOPBIX HE MOXKET ObITh MOATBEpKAEHA JaHHBIMH CPEACTB KOHTpOJNS HOCTyHa (Hanee
— CKH) x SIM, KoHTpoleM cOCTOSHHA Y4YeTHBIX eauuuu (manee — VE) u (uwu)
MOATBEPKAAIOIMME M3MEPEHHAMH, 3a HCKmodeHueM SIM, B OTHOLIEHHMH KOTOPHIX
IOIycKaeTCs NPEMEHEHHE PacyeTHEIX METOAO0B, TO JO Havasa BEITOJHEHHA OCHOBHBIX
npouenyp OM pexoMeHnzyercs mpoeecTH y4eTHEIE H3MepeHusi Takux SIM, BHecTn
nonyuennsle nanubie B CHK 1 npuctynuth k npoBenesuio OU.

7. B CHK pexoMeHzyeTcs BKIIOYATh YYeTHBIE HaHHBlE Bcex SIM, cocToslux Ha
yyere B 3bM Ha naty nadama ®U SIM, HesaBHCMMO OT MX NPHHANIEKHOCTH, B TOM
quene M nonyduennmix W3 Apyrux 3BM unu opraHuzanuii W COCTOSIMX Ha
OTBETCTBEHHOM XpaHenuH, a Take JSIM, ocTaromuxcs B He3aBEPIIEHHOM

TIPOU3BOLCTBE.
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Vuernele nadabie SIM, Haxomsmmxcs Ha MOMeEHT nposeaeHus O M
B HE3aBEPIUCHHOM NPOM3BOJACTBe, pexoMmenayercad BrHocHTh B CHK Ha ocHoBaHmH
pe3yNnbTaTOB Y9YETHEIX M3MEDCHHi, a IpH HEBO3MOXHOCTH HX BHIIONHEHAS — Ha
OCHOBaHMH pacyeToB B COOTBETCTBHH C METOMKAMH, ACHCTBYIOIMMY B OPraBU3alHH.

8. B CHK oTzAensHBIM pasiesioM peKoOMeHIyeTcs BKII0YaTh yueTHbIe AaHnble M,
TNepe/jaHHBIX B ApYyTHe opranu3anud uin 3bM, Mo KOTopsiM Ha MOMEHT (POpMHPOBaHHS
CHK He nmpuuuio MOATBEpXICHHE HX NpHEMa NONydaTeleM M NOCTAaHOBKM Ha y4eT B
ero 3bM. [Ipu 3TOM pekOMeHRYeTCs yKa3aTh AaThl Iepeady, HoMepa U Apyrue qaHHble
COMPOBOAHUTENBHBIX JOKYMEHTOB ¥ HAKNAJHAIX, B COOTBETCTBUH ¢ KOTOphiME M Opuin
HepeNaHsl.

9. JlanHEBIE IO KAXAOMY 3JIEMEHTY, U30TOIly, cocTosmeMy B 36M Ha yuere, B CHK
PEKOMEHAYETC] JOKYMEHTANBLHO TpynnMposaTh no Bupam SM, crpatam (rpynnam
ormensHEiX YE HMIM mapTHif ¢ ONMHAKOBHIMH MM OJM3KHMM B Opefenax
TEXHONOTHYECKOTO  JONYyCKa (M3HYCCKMMH, XHMHYECKHMH XapaKTepUCTHKAMH
H H30TONHBEIMH COCTaBaMH), NOCTaBOYHBIM IIAPTUAM C YKa3zaHHEM MECTONONOXEHHUS
kaxno#t YE W NpejcTaBnaTh HHBEHTAPH3aLHOHHOM KOMHCCHE B hopMe, YIOGHON s
CITMYeHUs (aKTHYECKHX H YUETHBIX HaHHBIX.

10. Ha mnavaneHoM stane nposemenus @®U pexomenpyetcs yGemutscs
B coorseTcTBHH AaHHEIX CHK M IaHHBIX YHETHBIX JOKYMeHTOB. [\ TIPOBEPKH TAaKOTO
COOTBETCTBHS PEKOMEHIYeTCS HCIONB30BATh:

CIMCOK (haKTHYEeCKH HAIMYHOrO konudecTsa (fanee — COHK) SAM mna nanHoR
3BM npenwectpyronieii OU;

BCE OTYEeTHl 00 M3MCHEHWM HHBEHTAPHOrO kommuectBa (ganee — OUK) M
B nansoi 36M 3a MBI,

KOMIUIEKT YYETHBIX AOKYMEHTOB.

ITpu sTOM pexomennyeTcs BHavyaile Ha ocHoBe naHubx COHK npenmectsyromeii

U ¥ Bcex m3MeneHmit, npousomenmux 3a MBII u ormedennsix B OMK, nposectu

IIPOBEPKY MPaBHJIBPHOCTHA NOKYMEHTANbHO 3apErACTPUPOBAHHBIX YYETHBIX AAHHEIX, a
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3aTeM OMpedenuTh cooTBeTcTBHe JaHHHX CHK A0KyMEHTaIBHO 3aperiCTpHpOBAHHEIM
Y4ETHBIM JaHHBIM.

11. Hadopmanuio o dakTtuyeckn HanuyHoM xonudectse SIM B 3BM npu
nposenennd OV pexoMeHAyeTCs HOMydaTh Ha OCHOBE:

PE3YNBTATOR YYETHBIX U NIOATBEPAIAIOIIHX H3MEPEHHIH;

pesyNbTaTOB NPOBEPKH COOTBETCTBHA HACHTH(HKALHOHHBIX MPH3HAKOB YE
JMAaHHBIM, IPUBEAECHHBIM B YYCTHBIX HOKYMEHTAaX,

pesynsratos npumerenns CKJ k SIM;

PE3YILTATOB HCTIONB30BaHU PACYETHEIX METONOB;

JaHHLIX B macmoprax, $opMylspax, akTaxX, MPOTOKOAAaX M APYTHX HOCHTENAX
nHdopManMi Ha COENHHEHHs, CMECH, CIUIaBbl M H3JeJIHA, YYETHBIC CAMHHIIbI,
copepxaiue SIM, a Taxke SIM B Buze IPOCTHIX BEINECTB (nanee — mpOAYKTEL).

12. O6BeM nmoaTBepxAalomMuX u3Mepennii Tex JIM, koroprie B TeucHne MBIT u B
npouecce nposenenns GU kaxum-m160 npeobpa3oBaHUAM H YUETHEIM H3MEPEHUAM He
HOJBEPraluch, a JOCTOBEPHOCTD PE3Y/IbTATOB MPEIbILYIIMX YUETHBIX U3MepeHul Ghia
obecneyena mpumenenueM CK]I, onpenensercs ucxond us oobema npumernenus CKJl x
SM H pesynbTaTOB KOHTPOJNA HX COCTOSHHMA, cocrosHus YE m BeposrHocTeii
ofHapyeHHs HemocTayM (M3NHMIIKA) IIOPOTOBOrO KOJNHMYECTBa Mia Kaxjaoro SIM,
YCTaHOBJICHHBIX JUIA HUX B NpunoxeHud Ne 8 i myHkre 70 OCHOBHBIX IPABUIL

13. Ilpm pacuere obbema BHICOPKM IS NOATBEPKIAIOLIMK U3MEpEHHIt
peKOMeHAyeTCA Y4MTHIBaTh Toieko pasuele Buapl CKJI, npumensemrix x SM
(Harpumep, TIOMGHI M CHCTEMB! HabJIONEHHS), IO KOTOPBIM €CTh NOKYMEHTAIBHO
3apeTUCTPUPOBAHHEIE  PE3yAbTaThl  NPOBEPOK, NOATBEPXKAOIIHE  OTCYTCTBHE
HecaEKIMOHMpoBaHHOro gocryna k SIM 3a MBIL. Hanpumep, Ase moMOsl Ha
KoHTeliHepe ¢ SIM wnu nnom6y Ha cefide, B KOTOPOM HaXOZUTCH KoHTeHHep c SIM,
Takke HaXOAMMMHACS NI0Z MIoMG0H, pexoMerayercs cuutars CKJI onmoro suna.

14, Ecma x SIM npumernsiorcs Heckonsko BumoB CKJ, To mns obecrmeweHus
BO3MOXHOCTH ydeTa KakJOr0 M3 HHX HpH OnpefeleHHM oObeMa BHIOOPKM UIf
MIOATBEPKAAIOIINX M3MEepeHui peKOMeHIyercs IpoBepka KaXIOoro ¢ TOKyMEHTalbHOH

duKkcalueil pe3ynIbTaTOB,
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Cucrems! BuneoHabmonenua moryr cuurathea CKJI Tonpko B ciydae, eciu OHH
0BecleurBalOT MOCTOSHHYIO DETHCTPAUMIO TPOMCXOASIINX COGHITHH M YCTaHOBIEH
NOPSA0K NOKYMEHTUPOBaHUs Pe3yIbTAaTOB HX IPUMEHEHH .

Ecnu IponyKT CofepxuT Heckonbko SIM (Hampumep, ypaH M ITyTOHwI), pasMep
BeI6opKu ompenensercs i Kaxaoro SIM M ycTaHaBiIMBaeTCs, HCXOAsA U3 Gompmiero
3HAYEHHUS.

PexoMerpanuy mo ompenenenuro obbema ciyuaiinoi Bebopxu YE AM mma
HOATBEPKIAIOIIHX M3MEPEeHHUl mnpueeneHbl B INpunoxkeHuH Ne | x Hacrosmemy
PyKoBoICTBY IO 6€30MacHOCTH.

15. JIns obHapyxeHus (HaKTOB HeCaHKUMOHHMpPOBaHHAro gocryna x SIM mpu ®U
SIM pexomenzyercs npoBoguTs posepky Beex CKJI x SIM. Ilpu sToM pekomeHIyeTcs
IIpOBEPATH COCTOSHUE IUIOMO, aHAM3MPOBaTh COCTOsHHe H maHHwe Apyrux CKI, B
TOM YHCJIE CHCTEM BHICOHAONIONEHH, eClI OHX YCTaHOBNEHBI B MecTax obpamienus c
SIM.

Ecnu B opraHusaumu B xadectBe ogHoro u3 BuaoB CKJl x SIM ucnomssyetcs
KoucTpykuusa YE, koTopas He no3sonser u3Bieys SIM 6e3 HapyLieHHA ee IENOCTHOCTH,
To npu nposeacHur OU SIM pexoMeHIYETCs OCYILECTBIATh HHCTPYMEHTAIBHEIA HITH
BU3YaNBHBIA  KOHTPOJIE  LENOCTHOCTH KoHCTpykmun VYE m  obecneuuBars
JOKYMEHTAIBHYIO (PHKCALHIO €0 pe3ybTATOB.

16. B Tex cmyuasx, Koraa OCTOBEPHOCTH pPaHee ONpejeSieHHLIX 3HAaYeHH Mace
SIM 6vina noareepxaena CKJI x SIM, a Takoke BH3yanbHBEIM KOHTpONIEM cocrosiaus VE
u (MNM) NOATBEPXKAAIOIIMMHE H3MEPEHUAMH, 3TH 3HAYEHHS MOTYT GbITh MCIONB30BAHE!

B Ka4eCTBE Y4ETHHIX JaHHBIX pyu O M.

17. Ecnu pesynbraTel npoBepku CKJI He IO3BONAIOT MOATBEPAHTH OTCYTCTBHUE
HeCaHKIHOHUPOBaHHOro xocTyna kK SIM Wi ykaselBaloT Ha TO, YTO TNpOH3OIIEN
HeCaHKIMOHUPOBaHHEIA noctyn K SIM, To misa stHX YE pexomenayercs BBIIOJHHATE
NOATBEPXIAIONIHE H3MEPEHHMS, a B CyYae CTATHCTHYECKH 3HAYMMOrO PACXOKIEHHS —

y4eTHbIe M3MEPCHU.

CTaTUCTHYECKH 3HA4YUMOe pacxoXACHHEe MEXAY pe3ynbTaTaMH YYeTHBIX
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H HIOATEEPKAAIOUIAX H3MEepeHmii KOMMYeCTBEHHEIX napaMeTpos YE, SIM, mpoaykros
YCTAHABIMBAETCS Ha OCHOBAHMH JIOBEPUTENBHOM BeposTHOCTH 0,99.

18. Jlna VE, B OTHOHIEHHH KOTOPHIX HEOOXOAMMO BHINOJIHHTE IOATBEPXAAIOIIYE
H3MEpEHHs, PEKOMEHIYeTCs IpelBapUTENbHO IPOBECTH CBEPKY aTpHOYTUBHBIX
TpU3HAKOB:

uneETH(UKaTOpa (HOMED);

MecTononoxenns (HoMep NOMELIEHNS, CTeNnnaxa, MecTa, SueiKu);

LEJIOCTHOCTH TIIoMO M MX HIASHTH(IKAIHIO;

HEeNOCTHOCTH.

By NOATBEPXAAIONIUX H3MEPEHNH pEKOMEHNYETCS ONIpefeNiiTh B HOPMATHBHBIX
JOKyMEHTaX OPraHM3allii, C YYeTOM CYIIECTBYIOIIMX B OPraHM3alHH TEXHHYECKHX H
TEXHONOTHYECKMX BO3MOXHOCTEH.

19. Bxmouenne YE B coctaR BEIGOPKM NpH NPOBEEHWH MOXTBEPIKAAIOIIMX
H3MepeHH}i peKOMEHyeTCs IPOM3BOAHUTH H3 HYMEPOBaHHOTO CNHCKa NpoBepseMEIx YE
KaxZ10# CTpaTHl IO KOHKPETHEIM aTpHOyTHBHBIM npu3HakaM YE B ciryqaiinoM nopsaxe
MoOBIM H3BECTHBIM M HOCTYNHEIM IIpH nposenennu O crocobom. Ilpu sTom B Taxoit
HyMepOBaHHbIN CIIMCOK He BKModaroTcs YE, nmepenaHHBle B ApYrHe OpTaHM3allHH I
3BM, no xoTopeIM Ha MOoMeHT GopMupoBanus CHK He npumuio MOATBEpXACHHE HX
HIpHeMa NIOJMyYaTeNleM U IOCTaHOBKH Ha ydeT B ero 3EM.

20. TIpu ananuse pesynsratoB OH Ha npeamMer 06HApYKEHHA aHOMANHM B yderte
4 xouTposte SIM, koropsie B MBIl He noABepranuch npeoOpasoBaBUSIM H YYETHEIM
H3MepeHusM, oOcoboe BHHMaHHEe peKOMeHAyeTcs oOpamiaTh Ha COOTBETCTBHE
(GaKTHYECKOro M [OKYMEHTAIBHO 3aperHCTpUpOBaHHOro Koaudecrsa YE, nanuyue unu
OTCYTCTBHE (AKTOB HECaHKIMOHMPOBaHHOTO AocTyna K SIM, BeNMYHHY pacXomIeHus
Pe3yAbTaTOB YYETHBIX U IONTBEPKAAIOIMX H3MepeHni SIM.

Ilpu noeeputensHOH BepoATHocTH 0,99 IOIMYCTHMYIO BENHUYMHY DACXOXACHHS
pe3yNsTaTOB YYETHBIX M IIOATBepXAafolMx uaMepeHuft SIM Ampon = myy — Mm
PEeKOMEHIYeTCs YCTaHaBIIMBATh B npefenax: —2,586< Am gon <+2,580.

21, Ipu cocraenennu COHK, Hapsny ¢ BemonHeHueM TpeboBaHmi myHKTa 83

OCHOBHEIX TIpaBWJI ¥ pexoMeHpmauuit IMyHKTa 9 Hacrosmero Pykosoacrea mo
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6esonmacHocTH, A Kaxaoit YE B napTHH peKOMEHAYETCS yKa3blBaTh:
nopsaxoBsii HoMep VE;

0003HaueHNe U3ENHS;

uAeHTHGUKAUUOHHBIH HoMep YE;

Homep mIoMGE! Ha YE;

Maccy 6pyrro VE;

maccy SIM;

YUeTHBIH HOMep JOoKyMeHTa (Iacropta, hopMynsapa).

Kpome Toro, Ha ocHoBannu JoKyMeHTOB o nepefaye M B COHK ornensHEIM
pa3nenoM peKOMeHIyeTcs NpPUBECTH YydeTHsle AaHHble SIM, nepemaHHBIX B Apyrue
opranusanuu unM 36M, no xotopeiM Ha MoMmeHT ¢opmupoBanus COHK e npmmio
TOATBEPKIEHHE HX NpHeMa NONyYaTeNeM H IOCTaHOBKH Ha y4eT B era 3BM.

22. Ecmu npu npoeepke CKJ x SM ® mnpoBegeHME BBIGOPOYHBIX
NIOATBEPXAAIOIINX HM3MepeHHil y4YeTHHIX NapaMeTpoB (xapakrepucTHk) SM, VE,
NPOXYKTOB HapyleHu#t e obHapyxeHo, To B COHK s xaxnoi YE pekomennyercs
BHOCHTL DpaHee OMNpefieNicHHble Yy4eTHele napaMeTpnl (xapakrepucrukd) SIM,
NIPOZYKTOB.

Ilpu oOHApYXCHHM CTATHCTHYECKH 3HAYMMOIO pACXOXACHHA PpEe3yAbTaToB
YYETHBIX U NMOATBEPXKIAIOIMMX H3MEpeHUi M (MIIH) HapyIIeHHs HEIOCTHOCTH muoMob,
CKJl, B ToM uuCle DpHMEHSeMBIX B LeNiX (H3MYeCKON 3aIIATH HOMEICHHH, B
KOTOPEIX OCYmECTBIAeTCa obpantenne ¢ SIM, B coOOTBETCTBHM ¢ MyHKTOM 60 OCHOBHBIX
NpaBuil BBUACHAIOTCA NPUYMHBl BOSHMKHOBEHHS DPACXOXIEHHA WM HapymeHus. B
cryvae oOOHApYXKEHHA HENOCTaYW (M3NHIIKA) BEIIOJHAIOTCA HOBHIE YUETHBIE
H3MEPEHHs, BHOCATCS M3MEHEHHS B yYeTHBIE AOKYMEHTHl M COCTABISIOTCS HOBEIE

OTYETHBIE JOKYMEHTBI.



II1. Pexomenaaiuy o aHajan3y pe3yibTATOB NOABeJeHHs GajiaHca ANePHBIX

MaTepHajloB B 30HaX bamanca MaTepHaJjaoB

23. B coorBercTBHM ¢ NyHKTOM 56 OcrorHBIX mpaBun OU SIM sasepiaercs
nonpenennem Oananca SIM B 3BM, KOTOpoe OCHOBHIBaeICI Ha ONpeAeIeHUM
coorsercTsua (akThdeckH HamuyHoro xomudectBa SIM B 3BM, ycTaHOBIEHHOrO
B pesynetare paoit OU SIM, H JOKYMEHTaIBHO 3aperHCTPHPOBAHHOTO KONMYECTBa
SIM B 3B5M Ha Hagano ®H M (xoseu pansoro MBI).

HuBenrapusalionHas pasHuna (ganee — VIP) mis obmero xonudgecTra Kaxaoro
SIM, cocrosinero Ha yyere B 3BM, BHIYHCISETCS Ha OCHOBE YpaBHEHHS:

HP =@K - K = OK - (HK + VB - VM),
rze ®K — ¢axruueckn HammyHoe konmyectBo M B 3BM, onpenenemsoe
B pesyJbTaTe HaHHOH GU3UUeCKOH HHBEHTAPH3AIIUH;
JK — noxkyMeHTampHO 3aperucTpupoBaHHoe KomuuecTBo SIM B 3BM Ha
Hauano MHBeHTapu3anuy (koHel nangoro MEBIT);
YB — IOKYMEHTalbHO 3aperHCIPHPOBAHHOE YBeluduYeHHe KoamyecTsa SIM
B 3BM 32 nanneiift MBII B pe3ynsrare Bcex NOCTYNNEHHH, HapaboToK;
VM — moKyMeHTanbHO 3aperHCTPHPOBaHHOE YMEHBINEHHE KonudyecTBa SIM
B 3bM 3a nauuerit MBI B pesynsrare Bcex ornpasok u3 3BM, sanepHbIx NpeBpallesHii,
noTeps;
HK — nmokyMeHTansHO 3aperHCTpHpOBaHHOEe konudectso SIM B 3BM Ha
Hauano gaHHoro MBIL
Ecru 8 3BM B MBIl mmm B mpouecce OW yueTHmix n3Mepennit SIM
He IPOBOJUIIOCH, TO KMEET MeCTO paBeHcTBO UP=0.

24. Ilpn nposenennn ®H AM, naxonamuxcs B popme VE, anomanneii B yuere u
koHTpone SM  peKOMeHIyeTCA CHUMTaTh [OATBEPXKIEHHOE pacclefOBaHMAMHA
obHapyxenue:

HegocTayy, aubo uannmka VE;

pacxXoxAeHUs 3HadeHHME (aKTHUeCKH HamuyHoro koiudectea SIM u maHHBIX

Y4YETHBIX HJOKYMEHTOB, IIPCBBIIIAIOIIEC YCTAHOBJEHHBIC MNpEaAensl, B TOM YHCIE



ONpeNeNeHHOE HA OCHOBE CTATHCTHYECKH 3HAYHMOTO  DacXOXICHHA MEeXIy
pe3yNbTATaMH YUETHBIX M (MIH) TMOATBEPX/AIOWMX H3MEPEHUH KONHYECTBEHHBIX
napametpos SIM, YE, npoayxros;

npeBblenys MonyaeM VP ycTaHOBIEHHBIX BEIMIHH.

25. TTpu pacuere norpemsocTd UP Gyp peKOMEHYETCH HCTIONB30BaTh «METOX
nepeHoca IMOrpemHocTei», KOTfa Oup PacCUMTHIBAETCS HA OCHOBE IOrPelIHOCTei
VHETHEIX H3MEpEHUH ClaraeMbiX ypaBHEeHM: Oananca, MHOO APYTHMX CYMIECTBYHOIUMX
METOAOB, HAaNpMMep, METOJa, OCHOBAHHOrO HA CTAaTHCTHYECKOM aHalu3e paHee
vabmonasmmxcs sHavenu# MP.

Onenugats UP u oup M, ¢ KOTOPSIMY NPOBOMUIIHCE YUSTHEIE H3MEPEHHS B
MBIT win npu OH, pekoMeHAyeTcs B COOTBETCTBHH C MOPSIKOM, NPHUBENEHHLIM B
npunoxenun Ne 2 x Hactosmemy Pykosoacsy no 6e3onacHocTH.

26. Ananns pesynstaroB OH Ha npeameT obHapyXeHHs aHOMAaNHH B yuere U
xoutpoie SIM, mpeoGpasoBaHHEIX M moaBeprHyThiX B MBII ydyeTHHIM H3MepeRHIM,
PEKOMEHIYETC] OCHOBBIBATh Ha CpaBHEHMH BeNHYAHBEI Moxyns VP, nonxydeHHOH nupH
pelueHHy ypaBHeHHs OGayaHca ;s kaxzaoro us SM, co smavemmsmu macc SIM,
YCTAHOBIEHHBIMH ITYHKTOM 69 OCHOBHBIX IIPaBHIL.

IMpumep amamuza WP no pesynsraram ®U SIM B 3BM Ha npeamer
obnapyxesns aHoManuyu B ydere H KkoETpone SIM m moporosmie koimvectsa SIM
OCHOBHOH YYMTHIBa&MO}i HOMEHKIATYpHI, UCIONb3yeMble NPH IPHHATAH PELICHHUA O
HATMYUH WIM OTCYTCTBMM 2HOMANMH B ydeTe H KoHTpone SIM, mpexcraBieHbi B
npunoxerns Ne 3 k HacrosmeMy PykoBoAcTBY no 6e30nacHOCTH.

C uenplo NPOBEPKH NPENMOJIOKEHUHA O BO3MOXHOM HAJHYHM aHOMaNMH B
ygete u koHTpone SIM B BHIE cucTeMaTHyecKuX noTeps SIM 3a Heckonsko MBI, npu
nocrarounom xoimdectBe MBII pexoMeHnyeTcs MCIONB30BATE METOJ, OCHOBAHHBIN Ha
onpefieNNeHH: ¥ aHaNH3e KyMYISTHBHOH (HakorieHHOH) cymmbl WP 3a HeCKOAbKO
MBIl TlpuMep nDpUMEHeHHS 3TOrO METOAa NpUBENCH B NpuiokeBdd Ne 4

HacTosmeMy PykoBOACTBY 110 6€30nacHOCTH.
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27. PexoMmeHmyemas cxeMa anropurMa nozxseneHms Oananca SIM npm
nposenennd OU B 3EM opraunsanuii, He HMEIOINX HEIPEPHIBHOTO MPOU3BOACTEA, H
aHalki3a €ro pesyNbTaToB MpENCTaBIeHAa B IpPHIOKeHMH Ne 5 K Hactosiemy

PykoBoacTBY 1o 6€300aCHOCTH.
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ITPHWJIOXEHME Ne 1
K pyKOBOZACTBY IO 6€301aCHOCTH IIpH

HCTIONB30BAHMY aTOMHOM 3HEpTrUn
«PexoMeranuy o noxseneHuo OanaHca
SIEPHBIX MaTEPHAIIOB NpPH KX hu3nyecKoi

HHBEHTapH3alliK B 30HaX HanaHca
MaTepHaoB U aHAM3Y €ro pe3yJbTaToBY,
YTBEpXIEHHOMY NpuKasoM PenepansHoi

CIYOEBI 10 3KOJIOTHIECKOMY,

TEXHONOTHYECKOMY ¥ aTOMHOMY Hai30py _

or«_f{ » gmgg,ﬁ& 20/%r. Ne (34

PexoMeHAaLHH N0 onpejesieRuI0 o0bema cnyqaiinoi BLIGOPKH y4eTHBIX
eMHUL AAePHbIX MATEPHAJIOB JJ1d NOATBEPXKAAIONIHNX H3MePEHU
O6wem Beibopku YE 3amaercst nBymst BeNMIMHAaMM: IIOPOTOBBLIM KONHYECTBOM
SIM B enueunax maccel (G) ¥ BEPOATHOCTHIO OOHApy:eHHs HeXocTayd (M3JIHIIKA)
noporoBoro kojudectsa SIM — (P). OTH BeNnM9MHBI ONPENENAIOTCS Ha OCHOBaHHU
nyHkra 70 u npanoxeHus Ne § OCHOBHBIX IIpaBHIL

O6BeM BBIGOPXH (71) pEKOMEHAYETCS PacCYUTHIBATD 1O PopMyne:
n = [N (1=(1— P)"1s])]*
e [ ] — okpyrienne mo Gmixaiimero GONBINErO UENOr0 IUCHA;

N - xonnuecteo YE B cTpate;

G/x — pacyernoe yncno YE, UMeromux HeOIYCTUMbIE OTKIIOHEHHS 10 Macce
SIM, xots 651 OZHA B3 KOTOPBIX HOMNEKHT OGHAPYKEHHIO C 3aJaHHOM BEPOATHOCTHIO;

x — cpennssa Macca gagHoro SIM B ognolt YE naHHOM cTpaTsr;

G — noporoBoe KoiH4yectsBo SIM fnsg o6HapyKeHHUS HETOCTAYH WM H3JIUIIKOB
SIM npH NOATBEPXAAOMHMX H3MEPEHUIX:

3 Xr — IIyTOHHUs, ypaHa-233 mng SIM xareropui 1, 2 u 3;

8 xr — ypana-235 pus SIM xareropuii 1, 2 u 3;

70 xr — ypaHa-235 mng Hu3KkooGorameHsoro ypasa (maree — HOV)
(xareropus 4).

Ecmu macca SIM B 3BM MeHblle BEIMIEYKa3aHHOIO 3HAYEHHs, TO MOPOroBoe

xonuyecTso cocrannseT 30 % or Maccrl Aaunoro SIM B 3BM.
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Jns ocraneHpix SIM 3HaueHHe MOPOrOBOTO KOJHMYECTBA COCTaBNgeT 5 % oT
JOKYMEHTATBHO 3aperHCTPHPORAHHOIO HAIMYHOro KoinuyecTea AanHoro SIM B 3BM na

MOMEHT HHBECHTAPHU3ALHH,

BeposTHOCTE 0OHapyXeHHs HEAOCTAUH MIIY H3NHIIKA TOPOrOBOr0 KONHYECTBa

M (G) npm nopaTBepXIalOMMX H3MepeHHAX (P) ompemensgercs McXoas H3 obbema
npumernenns CKJI k M.

Tabmuna Ne 1

BEPOSITHOCTB oﬁnapymemm HeJOCTAYH HIIH HINMHUIKA MOPOroeoro KoJiH4ecTsa

aM
BeposaTHOCTh 0GHApYXeHus He
O6nem npumenenus CKJ x AM Menee
Jas vareropnit | ns kareropuu

1,2,3 4
Tosbxo nnoM6sl Ha YE 0,5 0,3
Tonpko cucTeMa Haboxerus 3a SIM! 0,5 0,3
TInom6s! 1 ogHo CKJ npyroro Buia 0,25 0,09
I(;IIJZOHMGBI U OINHOBpeMEHHO (n-I) pasHBIX ©,5)" ©,3)"

IIpumep pacuera ob6nema BrIGOpKkH YE

ITycts B 3BM HaxozsTcs Tpu cTpathl SIM, B KaXKHOH U3 KOTOPEIX COHEPXUTCH
1000 VE. IlepBas u Bropas CTpaThl IpefiCTaBlieHb! ORUHaKoBEIMU YE B Bunie 67104K0B,
coliepXallliX MeTannuyecknii BricokooOoramieHHBI ypaH (manee — BOY) B
aimoMunueBol obosnouke. B Tperpio cTpary BemeneHs! YE B BHAe OAMHAKOBBIX
67104KOB, CONEpXKAIUX METALTHYECKH# Hu3kooOoramennsiii ypan (nanee — HOY). B
kaxjoi u3 YE, comepxammux BOVY u HOVY, naxonurcs mo 1000 r. usoroma ypana-
235. Ilycre YE Bcex crpar B padHbiii MBIl He HcHoNb30BaiiCh U HE HPOXOAMIH

ydetHbix u3Mmepenuit. Ilpu stom YE Bcex crpaT B panuelii MBIl naxomwmics B

'CucTempl HaBNIOAEHUS BKAIOYAIOT:
aBTOMaTH3UPOBAHHBIE TEXHHYECKHE CHCTEMbI, YCTPOlicTBa (MOHHTOPBI MIA KOHTpons nepeMetenns M,
BOCTYNIA NEPCOHaNa B MOMEILEHHS, AaTYHKH KOHTPOAS BCKPHITHA ABepeii, IIOKOB, aBapHIHbIC CHIHANH3ATOPbI);
TEXHHYECKHE CHCTEMBl, YCTpoiicTBa Mns Tene- wiH (oronaGmofenus ¢ dukcaumel NpPOMCXOAAMMX

cOOBITHIA.
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OnedaTaHHBIX Tpybax, HO IMOJ BHACOHAOGNIONEHNEM ¢ MOMeHTa mpenbinymeit ®H M
6ot Tonsko YE BTOpoit M Tperwedt crpathl. IIpoepka uenoctHoctd YE, a Takke
cocrosuus CKJl nmonTBepauiia OTCYTCTBHE HECaHKIMOHHpPOBAaHHOTO goctyna Kk YE u
pesynsTaThl IpoBepKH OBIIM HOKyMeHTHpoBaHBL VICXOHA M3 3TOrO B COOTBETCTBHH C
Tabnuueit Nel BeposTHOCTE OOHapyXeHHS HeJocTayl (H3JIHIIKA) IOPOTOBOTO
xonrgectBa SIM [uis nepBoi crpaThl NpUHEMaeTcs paBHoii 0,5, a 714 BTOpo#l U Tperheit

CTpaT B IpeanojiokeHuM, uro SIM 3STAX CTpar HaxXOAWIHCh eille W Mox
BuAconabIofeHneM, — paBHoi 0,25.
Ornomenye G/ mnd nepsoil ¥ Bropoii crpar 8000/1000 = 8, a ms Tpetbeit

70000/1000 = 70.

TloncTaBMB MMeEKOIUHECH HCXOMHBIE NAHHBIE B BBIPAXCHHE I ONpeneNcHus

o0beMa BLIGOPKY AN NepBOH CTPaTHI, HOILYIHUM:

m = 1000 [1- (1~ 0,5)!000%000) = 1000 [1- (0,5)%] = 1000-0,0830 = 83,0.

Jnsg BTOpOIlE cTpars:

n2= 1000 [1- (1- 0,25)"9008000] = 1000 [1- (0,75)"8] = 1000-0,0353 = 35,3, Ho,
OKpYTJIAs 112 KO Hnmkaifiniero GoNbIIero HENoro, noiy4yaeM i; = 36,0.

Jns TpeTseit cTpaThl:

n3 = 1000 [1- (1 0,25)100070000] = 1000 [1- (0, 75)¥7°] = 1000-0,0041 = 4,1,
HO, OKpYIJIad 13 10 OuiKaiinero GONbIIErs HeNoro, MonyyaeM i3 = 5,0.

Taxum 06pa3oM, BCEro JOKHO GBITH IOABEPIHYTO HIMEPEHHMAM:
83+36+5=124 VE.
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TIPUJIOXKEHUE Ne 2
K PYKOBOZCTBY IO 6€30MacHOCTH TpH

UCIIOIB30BAHUH ATOMHOM SHEPrHH
«PexoMeHpanuy 1o NoABeAeH IO Oananca
AlEPHBIX MAaTEPHAJIOB MpH ¥X QU3HYECKOH

HHBEHTApH3AlMHM B 30HaX Gananca
MaTepHaoB M aHAIN3Y €r0 pe3yJBTaTOBY,
YTBEPKAEHHOMY IpHKazoM DeiepanbHoil

CIYX6EI TI0 IKOJIOTHYECKOMY,

TEXHOJIOTHYECKOMY ¥ aTOMHOMY Hai30py
ot « {/ » /},M@M 20/7r. Ne _$38

OneHnBaHHe CTATHCTHYECKOH 3HAYHMOCTH HHBEHTAPH3aLHOHHOM Pa3HHIbI H ee
CpeXHeKBAAPATHYECKOH HOrPeMHOCTH

Bripaxenne, onpemensiomee WP ans xaxaporo j-ro M, comepxamerocs

BKaXIOM p-M TPOAYKTE M MOMNEKALErO YYeTy M KOHTPONIO, MOXeT OHITh

IpeJCTaBIeHO B BHIE CYMM MACC iy CO 3HAKaMH Sign(in):
n
UP;=  sign(m,)m, , )
i=t

roe  my— i-1 Macea j-ro SIM B KOMIIOHeHTaX ypaBHeHus Gananca;
n —y, 4UcHo i-X Macc j-ro SIM B KOMIOHEHTaxX ypaBHeHus GanaHca.

3nak sign(m;) B ypaBHEHHH O3Ha9gaer cleAyIOIee: Korga Macca OTHOCHTCS
K kommoHeHTe 6ananca ®K wnn YM, Gepercs 3Hak mimoc, korga x komnonente HK wian
VB - 3raK MHHYC.

ITpu sTOM Macca n1; B KaXHEOM p-M IPOAYKTe Maccoil M, onpexnensercs HCXOAs
M3 pe3ylbTaTOB M3MEPEHHH Macchl NpoaykTa, koHueHTpanun C; (Maccosoll poym) AM
B IIPORYKTE Maccoi M B COOTBETCTBHH C BBIPaKCHHEM:

mji = Mp C;. ¥

Hanpumep, macca M30TONA my® B KaXAOM €0 COAEPXAIIEM MpOLYKTE p
onpelenseTca IMyTeM BEIYUCIEHMI IO Pe3yNsTaTaM H3MEPEHHHA MacChl OpoayKTa M),
MaccoBoit oy ypana Cy B DpoLyKTe, Maccosoi nonu Ey?* usorona U g ypare

s = AJP' CU'EU”” .
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IlorpemHoCTs B ONpeleNeHMH Macchl m3oToma U™ B srom cnywae Gymer
CKNaAbBaTsCA M3 OTHOCHTENBHBEIX NOrpemHocTel M3MepeHHil maccsl npoxykra M,
MaccoBoii 10711 ypaHa Cy B IPOIYKTe, MaccoBO# JOMM H30TONA U3 ypane E:

A my™ = m?s (8Mp, - 8Cy - SE),

roe oM, 8Cv u S8E ™ 0THOCHTENEHBIE TOFPEIHOCTH H3MEpPEHMM, KOTOphIe
CKIANBIBAIOTCY W3 CBOMX OTHOCHTENBHBIX CIy4aHHEIX H  CHCTEMAaTHYECKHX
COCTaBNAIONIMX:

oM= 6Mp ran +Ohip sy

5CU= Scu ran +8(‘U sps

SE= a7 yan +027 sps.

[lpu 3TOM, €clH NPHHATO CYHTATE Ojp MYJIBTHITMKATHBHOH MOTPEIIHOCTHIO
u3MepeHnil (IOrpelHOCThI0, H3MEHAIoWeHca BMEcTe ¢ H3MEHEeHHEM 3HaueHui
BENMYMHE], IIOIBepraiollelics H3MEpEHHAM), NpeANoNaralomel, Yro HIMepeHHsIM
noasepraercs Kaxnas M3 n Macc SIM, BXomsmux B ypasHeHHe Gamanca SIM, To
HCIIONB3YETCs: METOJ, IEpPEH0Ca NOrpelHOCTe H3MepeHH i Kaxao# U3 3TuX n Mace SIM
C YY4eTOM Ciy4aHHBIX H CHCTEMaTHYeCKHX COCTaBISIIOIIMX NOTPELIHOCTER M
BO3MOHBIX KOppeNsaLuii morpemyoctelf namepenuit SAM.

CpennexBazipaTHdecKkasd IIOIPEIIHOCTE HHBEHTApU3AMOHHOW pasHHLB! Opp B
eIMHHLUAX MACCHl ONpelelsieTcs Kak KOpeHb KBaJpaTHEIf W3  Jucmepcuu
MHBEHTAPH3AIMHOHHOM PA3HHLEL Gpp = VO2yp.

Korna u3sMepeHHs BCeX Mace, BXOASIIUX B CyMMY BhIpaxenust (1), BEUIONHEHb!
TOJIBKO Ha €OVHCTBEHHEIX Becax (Hampumep, upu pabotax B 3BM ¢ Merannugeckum
TOpHEM), ZHCIIEPCHS G2j7p ONPENENAETCS BEIPAKEHHEM:

n n
o =(Q m)or, + () sign(m,)m,) o2, . 3)

1=l i=l
B 3ToM ciiyyae €IMHCTBEHHBIH MCTOYHUK HEONPENCNEHHOCTH M3MepeHHif — BECH!
— B ¢opmyne (3) xapakTepusyercs ClydaiHON COCTaBISIOLIEH IOTPELIHOCTH

H3MepeHUH Orgy H HE HCKIFOYEHHOH CHCTEMaTHYeCKO# COCTaBIIIOINEH NMOTPEeHTHOCTH

H3MEPEHUH Ogs B OTHOCHTENHHBIX efuHHLAX. IIpH 3TOM  XapaKTepHCTHKU
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norpentHocteit Mpubopa ¥ METOXMKH M3Mepenuii (Janee — MH) moryT pasiuyarscs.
Hanpnmep, ecma MH TpebyeT n-KpaTHOro HOBTOPEHHS H3MEpEHHH, TOrna CiiydaiiHas
COCTaBJAIOINAs IIOTPEIUHOCTH H3MepeHHit no gagaoit MU 6ymer B KopeHb u3 n pa3
MEHbIe COOTBETCTRYIONIEH norpemHocTy npubopa.

Ecnu KOJNHYECTBO HCTOYHUKOB Heonpeneneﬁﬂomeﬁ 6oJIBIle OTHOrO U paBHO K,

TO GZHP OolpeneseTcsa CyMMOﬁ:
K
2 2 2

o-lﬂ:' - ZS”"'I; O-ran‘. + S:Ju-k O-sy:k , (4)

=1
2
rae Sranx = Z’ni ,lex
iek

Sy, = (Z sign(m)m)*
ik

CymMa HepeTcs o BceM UCTOYHHKAM HeONpesneneHHocTe# (morpemsocteit) MU
U CpEe[ICTB H3MepeHHH (MM MHBIX ompeneneHuil) obvema (Beca) IpoaykTa (HampuMep,
HECKOJIBKO YPOBHEMEPOB H BecoB), KoHNeHTpanun SIM B npoxykre (Heckonsko MH
H3MepeHHit), MaccoBO# JONH H30TONA U?3 g ypane, ecnu HEOOXOZHMO.

Kostbdunuentsl BKIaga B O OT cHydYaiiHOH cOCTaBAsOMEl NOrpeliHOCTH
Kaxkgoro nprbopa AIA H3MepeHHA Kakoi-nubo xapakrepucTuku SIM onpenensiorcs
CyMMOlt KBAaAparoB TOJIBKO TEX Macc, KOTOphie ObIM IIOABEPTHYTH H3MEpEHHsIM
IaHHBIM npHbOpOM MM 1o AaHHOH M.

He wucxmoueHnHas cHCTeMaTHdYecKad COCTABIJIONIas MOTPELIHOCTH TOIO e

npubopa (MU) S, Onpenensercss He cymMmo# KBajpaTOB Macc, a KBaJpaToM CYMMBI

TEX X€e Macc C UX 3HaKaM¥.
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IIpaMep omeHKH HHBEHTAPU3ANNOHHON PA3HANLBI H €€ HOrPeIHOCTH
1. Hpunamoie ycnosus 3adauu
B 3BM mpennpuarusa no nepepaborke BOY-HOV na nawano texymero MBIT
HaxXOIMNOCh 3 €MKOCTH ¢ Maccoit HeTTo mpolykTa ¢ SIM B KaXkzoi H3 HEX mo 16 xr,
u3sMepenHo¥ kouuentpaguedt U — 95 % u maccosoit noneit U™, pasnoii 40 %. B
Teyenre MBII nponyxT B 3THX eMKocTsx ObU1 mpeoOpa3oBaH W HOABEPTHYT YYETHEIM
M3MepeHHsM B nepuol nposeneHus Texymeil OM. Ilpu sTom 6blo ycTaHOBNEHO, YTO
Macca Herro npoxykTa ¢ M c u3MepeHHOH koHNeHTpauued U pasHoit 98 % wu

maccosolt noneit U pasnott 40 % B kaxmolt eMKxocTH cocTasnser 15 kr,

B teuenne MBIl B 3BM mnocrynmno eme 20 koHTeiiHepoB. Macca HeTro
nponykra ¢ SIM B xaxnmom KoHTeiiHepe cocTaBMia B cpemHeM 18,5 Kr, usMmepennas

konnentpanus U — 98 %, maccosas nons U papna 65 %.

Bce nocrynusinke 8 3bBM nponykrhl 6611d nepepaborankl 1o okoHyauus MBIT u
8 KkoHTeliHepoB mnepepaboTaHHBIX NPOAYKTOB C Maccoit Herro ¢ M B KaxmoM
KOHTelfHepe — 65 KT, HamepeHHoM koHUenTpanueit U — 67,6 % u maccoso noneit U2,

paBHO#t 67 % 61K OTHpaBIIEHE B APYTYI0 OpraHU3aIMIo.

Otxonel, 06pa3zoBaBLInecs IPH HCHONB30BAHUH NPOLYKTOB, KaK HAXOIMBLIMXCH
B 3BM no navana MBI, Tak u nocrynuBmux B MBII 8 3BM, 6buti oTnpaeneHsl u3
3EM B 2 xoHTelHepax mis JanpHeiweli nepepaborkn. Macca HeTTo npoxykTa ¢ SIM B
KaX oM KoHTeHHepe — 25 kT, u3MepeHHas xonuentpauus U — 20 %, a Maccosas xons

U pagna 1 %.

B MBIl nposomumkce y4yeTHsle wu3Meperus SM B mocTynasimmux,

nepepaboTaHHBIX M OTIpaBisieMbix H3 3BM npoaykrax.

Tpebyercst Haiity UP # Oy 1o U, U ¢ yaeToM Toro, 910 H3Mepenus uMeny 3
HCTOYHHKA HeolpeaeNeHHOCTH (BeChl, MeTomuKa onpenenerus U B IpoAyKTe U Ipubop
INs W3MepeHHa MaccoBeix gomet U B ypame), nepexannGpoBKa BecoB U
NaBopaTOpHEIX METONOB HE MPOU3BONMIACH, XHMHUECKHH aHANM3 NPOBOXMICA s

K&KIOTO KOHTeliHepa, a TmpH ONpefelleHWd Macchl U KOHLeRTpauua SIM
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HCIIONB30BANaCh  MYJNLTHIUIMKATHBHAA MAaTeMaTHuecKass MOZJeNb TOrpelHoCTH
H3MepeHHuii.
2. Boruucnenue HP

Onpepenenne UP ocymiecTriieTcs b COOTBETCTBHHY ¢ ypaBHeHHeM bananca (1).

Jlannbie fs onpefeNeHNs KOMIIOHEHTOB ypaBHeHus Gananca o U n U5 MoryT
OBITH MONY4YEHHl HA OCHOBE JAHHBIX O Macce HETTO MpOAYKTa, 06 HM3MepeHHOMH
maccosoit one U B mponyxre, o MaccoBoif none U?S g U u Bripaxenns (2) ma
pacyera Macc U, U?5,

HMcxons M3 yKa3saHHOTO BBIIIE YCIIOBHS O Hanu4uu B 35M ma Havano ®U Tonsko
3-x emMKocTe#l (7=3), B KOTOpBIX IO pe3yNbTaTaM YYETHBIX H3MEPEHHH B KaXI0M U3 HUX
HaxomuTes Nponykt ¢ SIM Maccolt Hetro My=15 xr, u3mepenHoit maccosoii goneit U B
npoxykre pasHo# 98 % u maccosoit moneir U*° B U papmoit 40 %, Qakrrueckue
xomryecta U (nanee — ®Ky) u U (nanee — ®Ky»%) B 35M, MOTYT GbITh BEIMHCIEHE B
COOTBETCTBMH C BBIDAXCHMAMU iy = MyCy u me® = me* (8M, -6Cy SEw)
COOTBETCTBEHHO.

Taxum obpazom:

DKy = ngurmu=3(15-0,98) = 44,1 xr;

DK™ = nguimy®™= 3(15-0,98-0,4) = 17,64 xr.

Komgectso U u U?, xoropoe naxomunocs B 36M na Hauano MBII (ranee —
HKy # HKy™ cOOTBETCTBEHHO), Ompenengercs HatMuMeM 3-X eMKocTell (mu=3)
€ Maccoil HeTTO nmponykTa ¢ IM B Kaxmoit uz HEUX My=16 xr. Ilpu 3ToM H3MepeHHas
maccosad zions U B nponykre paBHa 95 %, a maccosas pons U™ B U pasra 40 %.

Torna, B COOTBETCTBUH C yKa3aHHBIM:

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

HK®*= nyan® = 3(16:0,95-0,4) = 18,24 kr.

Yeenuyenne komuyectsa U u U5 5 3pM 3 MBI (manee — YBy 1 YB,™
COOTBETCTBEHHO) OMpENENseTcs NOCTyMienueM 20 KoHTelHEpOB (1y:=20) ¢ Maccoii

HETTO MpofykTa ¢ SIM B KaXI0oM U3 HUX M,=18,5 kr. [Ipu 9TOM M3MepeHHas MaccoBas
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nons U B nponykre pasxa 98 %, a maccosas gona U?*® g U pasna 65 %. Torza, B
COOTBETCTBUH C YKA3aHHEIM:

YBy= nyimy= 20(18,5-0,98) = 362,6 kr;

VYBy™= mygmy™*= 20(18,5-0,98:0,65) = 235,69 kr.

YMensienue komuyectea U u U?* 8 3BM B MBII (nanee — YMy 1 VMy™*
COOTBETCTBEHHO) OMNpefeNseTcs OTnpaBkoil 8 konTeliHepoB (myn=8) ¢ Maccoif HeTTO
nponyxra ¢ IM B kaxmoM u3 HuX Mp=65 Xxr u 2-X emxocTe#l (’n2=2) ¢ oTXOmaMH
Maccoit HeTTO B Kaxaoi u3 HuX M,=25 kr. [Ipu 3T10M M3MepenHad MaccoBas goas U B
orxonax pasHa 20 %, a Maccosas nons U5 B U pasna 1 %. Toraa, B COOTBETCTBHH C
YKa3aHHEIM:

YMy=nypamut npomi=8(65-0,676) +2(25-0,2) = 361,52 xr;

YMP =119y 111"5+ Ry *=8(65-0,676-0,67) +2(25-0,2-0,01) = 235,6184 kr.

Takum 06pazoM, onpeeness! 3Ha4EHHA BCEX KOMIIOHEHTOB YpaBHeHHs GanaHca

B MoxeT OBITh BRIYMCIIEHO 3Hauenne WP.
HP,= OK,— (HKut+ YBy — YMy) = 44,1 — (45,6 +362,6 — 361,52) = — 2,58 kr;
HPy= QKy**— (HK ™+ YB — YMy™) = 17,64 — (18,24 +235,69 — 235,6184) =
=—0,6716 kr.
3. Onpedenenue genununvt cpedHez0 K6aAOPAMUUECKO20 OMKNIoHeHUun P

TMockonexy uamepenus M IPOBOAMINCH C MCIONE30BAHHEM TPEX pasMUyYHBIX
HCTOYHHKOB IIOFpENIHOCTEH, TO BRIYMCIEHHE BENHYMHBI CPENHErO KBaIpaTHYECKOTO
orxnonenus P (crannaprrol norpemsoctn) Oxr 0 U 1 U crexyer npomssomuts ¢
HCTIONB30BaHNeM BbIpaxkekus (4) u snagenufi Macc SIM, monydeHHBIX Ha OCHOBE
CTAaTHCTHYEeCKOH OOpabOoTKH pe3ynbTaTOB MH3MEPEHHMH 110 KaXIOMY KOMIIOHEHTY

YpPaBHECHMA,

IlycTs cocTaBIsIOUIME NOTPELTHOCTH PE3YNBTaTOB MPOBEAEHHbBIX HaMeperuit AM
s napruit SIM, 1o KoTOpeIM IoxBORMTCS 6anaHC MMEIOT 3HAYEHMS, TIPUBEIEHHEIE B

Tabmue Ne 1.
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Ipumeuanne. B xaxmoM KoMmmoHeHTe 6ajaHca MOONEXaT YYeTy COCTABJAIOLIME
NOTPEMIHOCTH PE3YBTATOB NPOBEACHHBIX H3Meperui SIM Bcex naptuif M, KoTophie B
MBI unn npu nposenerun O noxsepraiuch yIeTHBIM H3MEPEHUsIM.

OnpeneneHue BETUYMHB IHCIEPCHH O’y C WCHOJB30BAaHMEM BEIpaXeHUs (4)
TIpeAnoNnaraeT BEIYUCIEHHE ee CIYy4allHON 1 CHCTEMAaTHYEeCKOH COCTaBNIAIOLIHX.

Ilpu sTOoM Ay YNpOUIEHHs pacYeTOB lenecooOpa3HBIM ABNSETCS HaxOXAeHHe
STHX COCTAaBJISIOIMX MO KaKAOMY H3 KOMIIOHEHTOB ypaBHeHHs Oamanca (1) c
HOCNEAYIOMAM IPOCTHIM CYMMHpOBaHHMEM HaHJEHHBIX 3HaYeHHH NpH OlpeNeleHHH
CIyYyaiHO#l cocTaBisIomie ¥ CYMMHpOBaHHEM C YYEeTOM 3HaKka KOMIIOHEHTa B

ypaBHeHHH OanaHca B cly4yae oONpefelleHHS He HCKIIOYeHHOM CHCTeMaTHJecKoi

COCTABJIAIONIEH.
Tabnuua Ne 1

3nayenns morpemrHocTeii pe3yasTaToOB NPoBEAeHHLIX H3mMepennii AM

Sran npeépipanus AM B 3BM, Ha KoTOpOM NPOH3BOAMINCH
Y4€THbIE H3MEepeHHs
Otnpasxa 8 MBIl

OTHOCHTENbHBIE
COCTaBASAIONIHE

Texymasn

HOFPeITHOCTH
pesyabTaTa
n3mepennii AM

VueTHble
uzMepeHns
B OpeNbIay-
mui MBI

Iloctyn-
Jenue M B
MBI

TIpoayxu | OTx0ABl
us

HHBEHTa-
pr3anns

CucreMaTHyeckas
cocTapisouIas
NOTPELIHOCTH
B3BEIIHBAHUS

O sys1

0,001

0,001

0,001 0,001

0,001

Cnyuaiinas
COCTaBIISIOILAS
HOTPEIHOCTH
B3BEIMBAHUS

Crani

0,0015

0,0015

0,0015 | 0,0015

0,0015

CucreMaTHyecKas
cocTapjgomas
onpesieneHus
Mmaccoeoif aou U

G sys2

0,002

0,005

0,03 0,05

0,002
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Cnyyaitnas 0,004 0,01 0,01 0, 008 0,004
cocTapioasn
OnpeneNcHUA
Mmaccosoii jonn U
Oran?
CucreMaTHUECKAS 0,002 0,005 0,03 0,05 0,002
cocTaBnmonas
MOrPEITHOCTH
onpeneneHus
MacCcoBOH JOJIU
U235 B U

O sy53

CnyuaitHas 0,004 0,01 0,01 0,008 0,004
COCTaBIgIOIIas
TIOrpeIHOCTH
onpeneneHus
MacCOBO# JOMH
UBSgU
Oran3

3.1 Cayuaiineie cocmasnsroujue G ur KOMROHEHMO8 ypasneHus banarca

Taxum o6pasom, CryyaitHble COCTABNAIONINE AUCIIEPCHIA pe3yIbTATOB H3MEPEHHA
DKy 1 OK™ B cooTBercTBHH ¢ (4) M C y4eTOM TOTO, 4TO /my Hmu™ BO BCeX 3-x
eMKOCTAX OXUHAKOBbI, MOTYT GEITE OIpedelers! CleyIomuM o6pasom.!

Hns U:

2 3

2 2 2
O ran wku = kz (Z ’ni )rank o-l'ank = ’74)K(7n2U)i ( 02,.,,,,1'1- 02,-(,,,2) =
=1 =

= [3(15-0,98)*]( 0,0015 + 0,004%) = 648, 27-0,00001825 = 0,0118 xr>.
Hﬂﬂ U235:

3 3
o= D (D1 )y O 2 por ¢ 2 5 ,
ran QK u* el i Jran. ™ ran, = 77([)1((’71 ¥ ),_ ( O%rani+ © mn.?+ o mn3) =
b= i=]

=[3(15-0,98-0,4)*1(0,0015 + 0,004%+ 0,0042)=103,72-0,00003425 = 0,0036 xr2.

—_—

1
3nech ¥ pane 0 e}
Janee, xorna CYMMHPYEMBIC MACChi ONMHAKOBLI, CNOKEHHE 3AMEHEHO YMHOKEHHEM.
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AHallOTHYHO MOTYT GBITH ONpeReNeHBl CliydaifHEle COCTABJIOMINE NHCIIEPCHH
pe3yNbTaTOR B3MEPEHHH BCEX OCTABIIMXCA KOMIIOHEHT ypaBHeHHus 6ananca.

Hna U:

2 3
2 2
O pan HI™ ; (zl: m; )" an; O."a”k = I‘Imt(mzu)i( Cranit G"ranz) =
= 1=

=[3(16-0,95)*]( 0,0015% + 0,004%)=693,12:0,00001825 = 0,0126 xr2.
Jina U235 ;

3 3
2 2
0.zl'zm HEEH= ; (Zl ]ni ) rang o-"‘"’k = "Hx(mzl):”)i (sznl+ o-zran.?_" Gzraui) =
=] i=]

=[3(16-0,95-0,4)?]( 0,0015%+ 0,004%+ 0,004%) = 110,9-0,00003425 = 0,0038 kr2.
s U:
2 20
O ran vav= ; (; 771,.2 )m"k o_'?ﬂﬂt = nys (120)*( Oranit Gran2) =

=[20(18,5-0,98)](0,0015%+ 0,01%) = 6574:0,00010225 = 0, 6722 kr>.

s U5;
3020
O yp 5= kz—l (; In"z ) rany 0-3 allg = Flyg (1112 ) ( O%ranst OPranat 62,-‘,,,3)'—'
=[20(18,5-0,98-0,65)%1(0,00152+ 0,01+ 0,01%) = 2777,49-0,0002 = 0,555 xr2.
Jns U:
2 8 2 2
O ranvmv= ; (12—1: mi2 ram, G'?a"k + ; (ZI m; )m"k o-fa"/: =nyi(m0)i  (Clamt  Olranr)t

()0 ranrt0%an2) = [8(65-0,676)%1(0,0015%+0,01%) + [2(25-0,2)%)(0,001 5%+
+0,008%) = 15445,8-0,00010225+50-0,00006625 = 1,583 k.
Jna U2,

3

8 3 2
2 2 2 2
sznm . ; (Zl i )m”" O.rank + Z (Z m; )"""k o""’"k =nYh’1(mz“m)i(czl'an1+02ra)12+
k=1 i=] k=1 j=i

UzranS)"' Nyw2 (mzvm)i ( 0"?ranl"' Gzranl'*‘ Gzran3)= [8(650$6760’67)2](0,00152+ 0,012+
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0,01%)+[2(25-0,2-0,01)%](0,0015%+ 0,008+ 0,008%)=
=6933,6-0,0002+0,005-0,00013=1,387 xr2.
CyMMapHas BenwdMHa CIydaiiHOM cocTaBasrowmeit JHCIEpCHH PpEe3yJILTaTOB

n3Mepennii Macc U 6yzeT uMeTh cnenyollee 3uadenue:;

2
ZI S”"’k O.’ any =02ranfl)KU+02ranHK U+62m113’BU+02ralll’n{U= 0,0 11 8+0,0 1 26+0,6722+1 ,58 =2128
k=

KI'Z.
Cymmapuas BenuyMHA clydaliHOM COCTaBNSIOINEH AWCIEpCHM pe3yNbTATOB

nsmepernii Mace U2 Gyner uMeTh clielyrolee sHaYenue:

K
ZS"‘"'k O-’”"x = G'ranm](" G mnlﬂ(*‘ o? ran ¥B T Gzran VM = 0 0036+0 0038+0 555+1 ,387

k=]
=1,949 xr2.
3.2 Cucmemamuyeckue cocmasnsouwue G>up KOMHOHEHINOS ypaeHenus baranca
CucTeMaTHYECKME COCTABNIONINE AUCTIEPCHit Pe3YTIETATOB H3Mepernit Mace SIM
110 KOMIIOHEHTaM ypasHeHus Gananca MOXHO ONPERENHTE ClleLyIOMHM 00pa3oM.

CucremMaTr4eckas cOCTABIAIOMIAs JHCTIEPCHH pe3ynsTaToB H3mepeduii Mace U g

xomnonente GK:

G sys DK _(ZSlgn(mldlk) e ) Osysk = ("d)hmu)l (6 :y:l+ [0} sysz)

= (3-15-0,98)?(0,0012+0,0022) = 1944,81-0,000005 = 0,0097 xr>.
CrctemaTryeckas cocTapnsomas AUCIIEPCHM PE3yIBTATOB U3MepeHuil Mace (J235

B KomnioHeHTe @K:

stys K = (ZSlgTI (m w() w() Gisysk = (’1¢A’nlr”)l (o2 sysit o? szt O sy.r.?)

= (3-15-0,98-0,4)% (0,0012+0,002%+0,0022) = 311,17-0,000009 = 0,0028 xr2.
CucremaTudeckas cOCTaBIAOMAs AUCIIEPCHA PE3YIBTATOB H3MEpeRui Mace U

komnonente HK:

(6 sysHKU—("m\mU)i ( () sysl+ (S y_g) =
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= (3:16-0,95)? (0,001%+0,0022) = 2079,36:0,000005 = 0,01 xr>
CucTemartHyeckas COCTAB/IAIOMIAA JUCIIEPCHH Pe3yIbTaToB HaMepenuii mace U5
B KoMnoHenTe HK:
Oloys HK=(Mat#3)i? (0Pt Oyt Ogy3) =
=(3-16-0,95-0,4)? (0,0012+0,002%+0,0022) = 332,7-0,000009 = 0,003 kr2.
Cucrematuyeckas cocTaBisiollas AUCIEPCHH pe3ynsTaros uameperuit Mace U B
KOMIOHeHTe YB:
Oy va=(nyemy)i? (G2t Olgs2) =
= (20-18,5-0,98)%(0,001%+0,0052) = 131478,76-0,000026 = 3,42 xr>.
CucTeMaTHyecKas COCTABIAIOMAS NUCTIEPCHH PE3YABTATOR usmepenuit mace U
B XOMITOHEHTe YB:
O2sys VBU=(Myait2); 2 (Cliyss+ Olgsrt Oy3) =
=(20-18,5-0,98-0,65)* (0,001%+0,005%+0,0052) = 55549,8-0,000051 = 2,83 xr2.
CucreMarnyeckas cocTaBnsIOman MUCIIEPCHM PE3YIBTATOR M3Mepernii macc U B
KoMIoHeHTe YM:
Oy ¥a1= (i) (GPgpsrt Os2) =
= (8:65-0,676)* (0,0012+0,0052) = 123566,31-0,000026 = 3,21 xr2.
OZys va2v=(Hyuaty); 2 (625t G2gs2) =
=(2:25-0,2)* (0,0012+0,0052) = 100-0,000026 = 0,0026 xr.
CucreMaTyyeckas cocTapnsioman JUCTIEPCHH Pe3yNbTaTOB HaMepenuit Mace U235
B KOMIIOHEHTe YM:
OPays VA1 5= (Mg 35); 2 ( Oyt 025zt OPsys3) =
= (8-65-0,676-0,67)* (0,001%+0,005%+0,0052) = 55468,91:0,000051=2,83 xr2,
O s v2w™= (Mt ) 2 ( 02yt Oyt Glyyss) =
=(2:25+0,2:0,01) (0,0012+0,0052+0,0052) = 1-0,000051 = 0,000051 xr2.
WuTerpanbioe  3maueHwe  cuCTEMATHYECKO#  COCTABNAIOMEH  HUCIEPCHH

Pe3yNLTaTOB U3Mepennit Macc U GyaeT onpepensTbCs B COOTBETCTBHM C BRIPAXKEHHACM:
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. 2
. 22 _
(:k; sign(m;)m;) Csysk= Osys ok = (CPps i + Oy ¥BU— Oy Vit u — Olsys vas2v) =
1

=0,0097 - 0,01-3,42 + 3,21 + 0,0026 = — 0,2 xr
UnterpanbHoe  3HaY€HME  CHCTEMAaTHYECKOH  COCTAaBRSOmEd  AHCHEPCHH
pesyneTaToB m3Mepenmit Macc UP®  Gyner ompemenaTcs B COOTBETCTBHH
C BBID&KEHHEM:
(§ sign(m;)m,)* Oysk= O ke ™ — (Gyus Hic v + Gy yBU™ — O2sys Vit) ™ — Ol
yaze®) = 0,0028 — 0,003 — 2,83 + 2,83 + 0,000051 = -0,000149 xr2.
B cootsercTBHE C BhIpaxenueM (4) mucnepcus WP Moxer GBITE HafineHa
MyTeM CyMMHPOBaHHS ee CITyJalfHOM U CHCTeMaTHYECKOH COCTABNAIOIMMX.
Hna U:
O npy = 2,28 kr?~ 0,2 kr?= 2,08 x>,

Ibm U235.‘
o2pes = 1,952 kr?- 0,000149 kr?= 1,951 xr2.

Vicxons W3 NMONYYEHHBIX 3HAYeHWH G2, BENTMYHHBI CPEIHEKBAAPATHYECKHX
oTknoReHu#t (morpemnocts) VP B COOTBETCTBHH C BRIpaxeHHeM Op = \ %y 6yIyT
PABHHL:

Oy = V2,08 = 1,44 xr.

oo™ = V1,951=1,396 xr.

[Monyuennrie 3Hauenus WP u Opp, HApIAy ¢ IpYrHMH BEIHYMHAMH,

ompefieNsieMbIMH B myHKTe 69 OCHOBHBIX IPaBHI, HCHOJNL3YIOTCS NpH aHANU3e

pe3ynsTatoB ®U st BEIABNECHAS BOSMOXKHbIX AHOMANMH B yueTe B KOHTpoJe M.
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MMPUIIOXKEHYE Ne 3
K PYKOBOZICTBY 110 6€30HaCHOCTH TIpH

HCIIOJIE30BaHUH aTOMHOM 3HEPTHU
«PexoMennaluy No NoABeAeHUI0 Hananca
SIepHBIX MATEPHAIOB NIPH HX QH3UTECKOH

HMHBEHTapU3alKy B 30Hax GanaHca
MaTepHaloB U aHAJIU3Y €ro pe3ysbTaToBY,
YTBEpXXAeHHOMY npukasoM PenepansHoit

CITY0BI IO 3KOJIOTHYECKOMY,

TCXHOJIOFH'-IECKOMy 1 aTOMHOMY Hai3opy.

or« {1 » gese aBpsS 2047 Ne 584

IIpumep anau3a HHBEHTAPH3ANMOHHOMN Pa3HUILI N0 pe3y abTaTam uzHdecko
HHBEHTaPH3A LMK SAEPHELIX MATEPHAIO0B B 30He 0a/JaHCa MATEPHAIOB Ha IPeAMET
o6Hapy:KeHHsl AHOMAJIHH B y4eTe U KOHTPOJIE AePHbIX MATEPHAJIOB

YcnoBusMHU IpOBeNCHHs aHajiM3a NPUHATH! YCIOBHS 3afadl, PacCMOTpeHHOH B
mpunoxesuu Ne 2 Hacrosmero PykoBoAcTBa MO 6€30IIaCHOCTH, B COOTBETCTBHH
€ KOTOPHIMY OCHOBHBIMH HCXONHBIMHY JaHHBIMU GYIYT CHeAyIOImHEe:

O SIM nposomunacke B 3BM nNpOMBINIIEHHOHM sSAEpHOM YCTAHOBKH 11O
nepepaborxe BOY-HOV, conepxaineii AM xareropun 1;

nepepabarsiBaeMble H NepepaboTadHble IPOLYKTH! cofepxaT Takue SIM, xax U
u U,

yaeTHEIM u3MepenuaM B MBIl wnmn npn ®U mopsepramuck Bce SIM
nocTynaromye, yorsisatolye 1 Haxonsumecs B 36M B npoaykrax nepepaboTkH;

npu noaseleHuM Ganasca mo pesynavtataM OU AM nonyvensl cnenyrolue
snagerns Monyneit UP no U u US: |1P|, = 2,58 kr, |HP| = 0,6716 xr;

3HaYEHHS CPE/IHEKBAPATHYECKUX OTKIOHeH!H VIP COOTBETCTBEHHO PaBHBI Gipu
= 1,44 K[, Oppv™ = 1,4 KT.

B cootBeTcTBUH ¢ MyHKTOM 69 OCHOBHBIX NpaBHJl, ONPENEIAONNM 3HAYEHHA
Macc SIM, xoToprie AOMKHBI cpaBHHBaThca ¢ IP Macc SIM npu aHamuse pesynbTaToB
®U SIM B 3BM npoMEILUIEHHOM SnepHOi YCTAHOBKH, ONIPENEeNeHo, YTO 3aKoyeHre ob

o0HapyxeHHH aHOMalMH B ydere M KoHTpoie SIM Moxer OBITH chemaHo NpH
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yCTaHOBAEHHH (GaKTa TpeBbIeHHs TNONYYEHHHIM 3HaueHMeM Momyis HIP
MHHEM&JIBHOTO (Toporosoro — IT) u3 cienyomeil COBOKYMHOCTH 3HaYeHui Macc SIM:

YTPOEHHOI'0 CPENHEKBAAPATHYECKOrO OTKIOHEHHs (CTAHNAPTHOH NOrPeIHOCTH)
onpenenerns WP mis U u st U — 36,p;

2 % ot xomudects U u U5, koropsle NONBEprIMCH YHeTHBIM W3MEPEHHAM B
nauneiit MBI,

snavenus Macesl 00 U mg nannoi# 35M — 8 xr.

V1poeHHas cTaHmapTHas morpemHocTs onpenenerus MP mnns U 6ymer umerb
crenyiomee 3HaueHue 30, =31,44=4,32 xr, a ;g U — 3 g, = 3:1,4=4,2 k.

Konuuectro SIM, npeobpazoBauHoro ¥ MOABEPIHYTOrO YYETHBIM H3MEPEHUAM 33
nanneri MBIT, MoxrO ompemenuts nu6o Kak KoamuectBo SIM, xortopoe Obino
ucrpayeso u3 yucna HK, mmeswerocs Ha Havano MBIL, mmoc xonumuectso SIM,
KoTOpoe GBUTO HCTpauyeHo M3 uncna YB, mocrymusmero 3a MBI, 1o ects HKppt VB,
60 Kak KoimuecTBo SIM, xoTopoe 6510 mpeobpasoBano 3a MBI u octanocs B 3BM
Ha MOMeHT Tekymlelt umupenrtapusaiupm ®Kgp, mmoc xommuectso SIM VMy,, xotopoe
6r110 MIpeobpasoBaHo u oTnpaeieHo u3 36M 3a MBI, to ects ®KpptYMpp.

Hexoma m3 pesynsTaToOB pelleHHMs 3afadd HpuioxeHus Ne 3 Hacrosiero
Pyxoeozcrsa no 6esonacnoctd ®KYy, =44,1 xr, ®KY35,,=17,64 kr, YMY,, =361,52 kr,
YMU25,:=235,6184 xr. Ha ocHoBamuH yka3aHHEIX 3HayeHH# ®Kn, u YM;, momyunm
CHIEAYIOIIHE BeJTHYHHEL;

2 %(@KVnp+ YMVYyp) = 0,02(44,14361,52) = 8,1k;

2 %( K5, + YMY25,) = 0,02(17,64+235,6184) = 5,06xr.

AHanmM3 COBOKYDHOCTH 3HauenHd Macc SIM, ompemeneHHOM Bbllle A
CPaBHEHHA CO 3HaYeHMAMH Mopyns VP, mokaseiBaeT, 4YTO MHHHMANBHBIMH 3HAYEHASIMY

u g U u ana U’ Gynyr 3nauends YTPOCHHOW CTaHIAPTHOH MOTPELIHOCTH
onpenenenus VP 36, .
Cpasuenne |MP|y=2,58 Xr ¢ 3Guu =4,32 Kr noOKa3biBaeT, 4T0 |HP|u <30ur,

CNCXOBATENBHO, aHOMAJIHH B YYE€TC H KOHTPOJIA U ne Habnonaercs.

Cpasrenue |MP|yv™=0,6716 xr ¢ 3ouw™ =4,2 K& TOKa3BIBAET, 4TO
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| 1P| #5<3Cun?™, 3, CIEHOBATENEHO, aHOMANMi B YdeTe M KOHTpONA U Takxe
OTCYTCTBYET.
TpaBHila ONpeXeNeHHd IOPOTOBEIX BEIMYMH, HCIONB3YeMBIX [P IPHHATHH
pelueHuit 0 HANMYMH WM OTCYTCTBHH aHOMaNMit B ydyete u xoHTpone SIM ocHoBHOIA
YYHTHIBaEMOM HOMEHKAaTypsl, ¢ KoTophiMH B MBII mnu npu ®M BHIONHANACH

Y4YETHBIC H3MEPECHUS, IPENICTABIECHE] B Tabiuue.
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Hoporossie konuuecTa SIM 0CHOBHOMN Y4MTHIBAEMOH HOMEHKIATYPHI,
HCOoJb3yeMble NPH NPHHSTHR PEIECHHS 0 HANMYHH MM OTCYTCTBHH AHOMATHU B
y4ere i KoHTpoae AM

SlpepHbiii MaTepuas Ioporosoe koaudecTso IT A5 ANePHBIX YCTAHOBOK

NpOMbIIIICHHBIX

HCCIIeA0BATENNHLCKHX

Pu, U¥ 3 3BM ¢ SIM

Kareropuit 3 u 4

U, Th B 3BM c SIM mobex
Kareropui

U?5 B mpomykTtax ¢ MaccoBoit
monet U**s U He OGonee
npupogaoro B 3BM ¢ M
JIIOOBIX KaTeropui

SIM B 06ny4YeHHEIX HPOOYKTaX

II=min[2 %( mektmym);
30u]

IM=min[3 %( mox+mym);
30wl

Pu, U*3 5 35M, oTHeceHHO# K
3BM ¢ SIM 1u 2 xareropuu

I=min[2  %(mextmym);
3Gyup; 3000 r o U]

IT=min[3 %(maei+mym);
36p;3000 r mo U*?]

Pu, U3, BOY, HOY B 3BM,
orHecenHo# k 3BM ¢ SIM 1u 2
KaTeropuu

[I=min[2 %( mextmym);
36,,; 3000r mo Pu, U™
8000r mo U]

H=m1n[3 %(1n¢](+1nyM);
3Gup; 3000r mo Pu, U3,
8000r o U]

Py, U3, HOY, BOVY B ypan-
TIiyTOHHeROM pacTBope B 3BM,
otreceHnoll kK 3BM ¢ SIM 1u 2
KaTeropHu

=min[2 %( mox+mym);
3Gup; 3000r mo Pu, U3,
8000r o U*)

Pu, U3, BOY, HOV B
3BM, otnecenHoit k 3BM c SIM
3-#i xareropuu

Temin[2 %( moctmym);
3Gup; 8000r mo U??]

Pu, U3, BOVY, HOY =
3BM, otHecenHoit x 36M ¢ SIM
4-if xaTeropun

TI=min[2 %( moc+tmym);
3Gup; 70000r mo U]

Ypas-IuIyToHMEBEIE PACTBOPEI
B 3BM  pamHoXMMHYECKOro
3aBoja ¢ IM mo6oii kaTeropHu

=min[2 %( moktmym);
36.p; 8000r mo Pu, U™
50000r mo U]

IT=min[3 Y%(mek+mym);
3Gyp; 3000r To Pu, U™3;
8000r o U]

TT=min[3 %(mor+mym);
3Gup; 8000r o U]

I=min[3 %(mox+mywm);
3Gwp; 70000r no U*?)

IT=min[3 %(moex+mym);
30up; 8000r o Pu, U,
50000r mo U?]
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TMMPUIJIOXEHUE Ne 4
K PyKOBOACTBY O 6€301TaCHOCTH [IpH

MCHONb30BAHUA ATOMHOM SHepruy
«PexoMeHmaluH IO noABeACHHIO Gananca
SIEPHBIX MaTEPHANIOB TIPH UX PU3MYECKO

HEBEHTAPU3AIMH B 30Hax Hananca
MaTepHAJIOB U aHATH3Y €r0 PE3yNBTATOBRY,
YTBEPIAEHHOMY IipuKasoM DenepansHoi

CIyx6BI [0 3KOJIOTHYECKOMY,

TEXHOJIOTHIECKOMY M aTOMHOMY HaJ30py

or« {f » gese et 20/ 1. Ne 528

Ilpumep NpAMeHeHHs MeTO/A ONpe/NelleHUS U AHAIH3A KYMYAATHBHOR CyMMBI
HHBEHTAPH3aNHOHHOH Pa3HULbI

JleTepMMEHpPOBaHHEIE KOMIIOHEHTEl BO BPEMEHHBIX pAlaX MOXHO OCOGEHHO
HarIapHo H 3G GEXTHBHO BHIAEIHTH C IOMOUIBIO METOMla KYMYNATHBHEIX KapT (MeTona
CUSUM).

OCHOBHEIE NPHHIMIBI NPUMEHEHHS KOHTPOJBHBIX KapT KYMYJNSTHBHBIX CYMM
(manee — CUSUM-kapT), MeTOABl HX HOCTPOEHHS, 2 TaK)Xe OCHOBHBIE HNpaBHJa
npuHATHA peniennii ycranapnupaer OCT P ICO 7870-4-2013.

Peanmsanus MeTofa B Cliydae pacCMOTPEHMs M3MEHEHHs BO BpeMeHH 3HAYCHHS
HP SIM saxmodaercs B ciuepytomeM. 3Hauenus VP SIM, nonydaemsie B pesynbTare
uenoro pafa nnaHoBkix @Y B 3BM, nOCTOSHHO CYMMHPYIOTCA C YYETOM 3Haka. 3arteM
HOJydeHHas OT Havajia HabMMoNEH!H [0 COOTBETCTBYIOMIEr0 MOMEHTA BpeMEeHH cyMMa
WP nanocurcs Ha rpapux CUSUM,(UP) = T UP; (i = 1,m; m — HoMep NocneaHero
MEII).

Ioxa ormensHble pasHocTH VP; oT i cnydaiiHO pacceMBalOTCH IOI BIHSHHEM
TONBKO Onr, KyMYJSTHBHAS CyMMa OCTaeTcs HOCTOSHHOH BO BpeMeHH. Ecmu mMeroT
MECTO CHCTEMATHYECKHE IOTepH (1K npuobpeTeHnd) HeGonsmux xonudecTs M, onu
HeicTByYOT Ha xkymynstuBHylo cyMmy CUSUM, ¥ BHI3HIBAaIOT €€ OTKJIOHEHHE OT

JIOCTOSHHOrO 3HAYECHHA B TY HJIH HHYIO CTOPOHY.
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Ilpy mnpasuabHOM BeIGOpe Macwitaba B w3oOpaxenun CUSUM,, npaxe
HeboNbLIHe CMELIEHHs B Npejenax Oy, MOXHO paclo3HATh YXe 4epe3 HECKONBKO
Touyek. KOHTpOJIBHEIE KapThl I/ TaKUX KyMymaTHBHEIX cymMM MP nenecooGpasuo
CTPOUTEH TaK, YTOOB! BeNHYHHA 2Cu, Ha OCH ODAMHAT M BPEMEHHOH OTPe30K MeXHmy
IOByMA InocnenoBarenbHbIMH H3MepeHnamu MP (to ecrs MBII) umenu onmnaxoBbliit
Maciurad. IIpu Taxom Bribope ciydaitiele koNeGaHHs MPOABITCA TakK, 9YTO HeGoNbIIHe
cmemenns CUSUM,, B npezenax +2G,» AadyT JHHHIO 107 YriaoM 45° OTHOCHTENBHO
TOPH30HTANH.

Ecnu 3a xaxnsiiit MBIT notepu cocTapignu Gur, TO, HanpuMep, 3a mects MBIT

HOTEPU COCTABAT 6Cy» U, uccnenys He MP, a KyMyNiATUBHYIO (HaKOINEHHYIO) CYMMY
WP MoxHO BHISBUTE IOTEpH (CMelleHue), onupasich Ha To, yTo Bkian B CUSUM or
CMEIIeHHs pacTeT NpONOpPHHOHaNbHO HoMepy MBI, a Bkian or cyMM 3HaueHui P
pasHelX 3HaxoB 3a MHoro MBII yMeHbIaeTcs M, BO BCAKOM Ciiydyae, HE pacTeT TaK
6picTpo, Ha yeMm cobcrBeHHO ocHoBaH MeTon CUSUM, m uTO M NMOKa3aHO HEXKE Ha
npuMepe.

OcHOBHOE MNpaBWJIO IPHHATHA peLICHHH 3aKIO4acTCs B IIOCTPOEHMHM Ha
CUSUM-kapTe V-Macku H OUpefeNeHHH 3HaYUMBIX M3MEHEHHH IIpH BBIXOIE TOYeK
kpusoit CUSUM 3a nunmur V-macku. CyIecTBYIOT TPH pasiHYHBEIX HOPMEI MacOK, OHH
UJSHTHYHBL 110 OPHHUMILY IIOCTPOEHHS M AeHCTBHIO: MoNHag V-Macka, ycedeHHas V-
Macka ¥ mapannensHas macka. Haubonee pacripoctpaHeHHas U3 HMX — yCedeHHas V-
Macka.

Cxemaruyeckoe H300paxeHwe yceueHHod V-macku wim mabnona V-macku
npupesiero Ha puc.l. Otpeskn AB » AC HasmBalOT MHTEpBaNaMM peLICHHE U

otosuauatoT H, a munun BD, CE — paspelaroliuMy THHEAMM.



32

[ ] [ [l Hnuepa
A Tt 7 v Ll LY T T L BHGODN

Puc. 1. lJabnon yceuennoit V-macku:

H=AB = AC = 5c ~ unrepsans! pemenuit; 2H = DF = FE = 10c; d = 10 — uucJio BEIGOPOYHBIX
unrepsanos; CE u BD — paspematonye aHHUK

Hns ymobcrBa paborhl Ha Mectax ¢ CUSUM-kaproift npuMeHAOT wmabjoH
V-Macky, KOTOPBIH MOXHO CHENaTh U3 MPO3PAaYHOro INIACTHKA, IUVIOTHON GyMard win
nnenkH, Ha npakTuke And nocTpoeHus mabioHa oT ocl AF, npoxoasiuei napaielbHo
ropusoHTanpHo# ocu CUSUM-kapthl, oTknanbiBaioT orpe3kn H = AB = AC = 50
nepnennukynspao AF. Ha paccrosunn d = 10 BHIOOPOYHBIX UHTEPBANOB BIEBO OT

TOYKH A, NepIeHAUKYJIAPHO ocH AF oTknagpBaioT oTpe3ku FD = FE = 100. 3sayenus
56 u 10C moryt OLITH HaliieHHI Ha OCHOBE BBIYHCIEHHBIX 3HAYEHHil CTaHAapTHOH

HorpesiHocTd G MCcileAyeMoi ciydaliHOH BelHYMHBI M MacIITaOHOro MHOXHTENA.
IIfa6noH MPHMEHSIOT, IOMEIas ONOPHYIO TO4YKY A Ha Jito0yl0 HaHeCEHHYIO TOUKY Ha
KOHTpONbHOH KapTe. PexoMenZlyeTcs BBHIOMpATh IOCIEAHIOI HAHECEHHYIO Ha KapTy
TOMKY, HO 3TO MOXET OBITh M TO4YKa B JiroboM mpenbimymeM HETepBane. Ecnu kakas-
Jin60 U3 NpeIINEeCTBOBABIINX TOYEK OKAKETCS BHE HAKJIOHHBIX PaspellalomuX JUHHH
BD u CE (unu ux NpoHOJKEHUH), TO 9TO CUrHaN O 3HaYAMOM OTKIOHEHHH Ipoliecca OT
meneporo sHadenus. Ecnum Bca kpuBas CUSUM mHaxomutcs Mexnay JydaMH, TO
CYIIECTBEHHOrO CABHra Her. XapaKrep NWHHMH rpaduka IPOBEPAETCs C MOMOIIBIO

V-o6pasHoii 1poOBepOYHOH MackH N0 KaXIOH TOUKe.
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B rauecTse npHMepa pacCMOTPHM CITe yIOLIHH.

C 1eNnbio NPOBEPKH TIPEATONOKEHHH 0 BOZMOKHOM HATHYHH aHOMAJIMH B ydeTe
1 kontpone SIM B Buze cHCTeMaTHYecKHX Noreph SIM N0 pesynrraTaM NpOBEAEHHM
exeMecauHbIX wianosbix OU B 3BM ¢ SIM 1-it xaTeropuu nomydens: saavenus UP SIM
u CUSUM(P), npusenednsle B Tabnuue Ne 1.

Tabmuma Ne 1
3uayenus AP AM n CUSUMHP) B eauHANaX Gup

Mecsu roaa, Ha HP- CUSUM (MP) — kyMyXssTHBHAS CyMMa
nepBoe YHCJIO0 HHBEHTAPH3AUMOHHAA HHBEHTAPH3AHOHHLIX pasHHU B
KoTOpOro pasHHUa B eauHuNax Oup exHHHnaxX Oup
nposoautest PU
Jexabps (He -0,54751 -0,54751
oKa3aH Ha
rpaduxax)
SHBaps -2,06548 -2,61299
Qeppanp 0,405371 -2,20762
Mapr 0,034378 -2,17324
Anpens -0,3147 -2,48794
Maii 0,784457 -1,70349
Hionp -1,3731 -3,07659
Uronsb -0,66195 -3,73854
ABrycr -1,23375 -4,97229
CenTtabpp -2,01923 -6,99152
OkTa6pB -2,22695 -9,21847
Hos6pb -2,22695 -9,56342
Hexabpp 0,179201 -9,38422

I'papmxu m3menenns sHavernit P u CUSUM(MP) B COOTBETCTBUM ¢ NaHHEIMU
Tabsmipl Ne 1 npencraBneHs! Ha puc.] u prc. 2 COOTBETCTBEHHO.

HarotoBnen mabinoH ycedeHHOH V-o6pa3Hoif mpoBepouyHoOl Macku B BHIE
paBHOGempernoii Tpamenun ¢ Beicotoii d =10 BrRIOGOpOUHBIX  HHTEpBAJOB
M OCHOBaHMAMH paBHEIME 100, B 20G,» cootBercTBeHHo. IIpH sTOM KauABIH

BeIGOpoUHEIH HHTepBaN cooTBeTcTBYeT MBIL

Tpumep Hanoxenus V-macku Ha rpadpux CUSUM(MIP) npencrasnen na puc. 3.
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CUSUM (UP), &
7/

Mecauesi rona

Puc. 3. [TpuMep Hanoxenus V-macok ua rpaduxe CUSUM(UP)

CoeMelnieHHe 11abjoHa V-Mackd ¢ TOYKAMH KpPHBOH MO3BOJIAET BLIABHTH M3
JNaHHOH COBOKYNHOCTM KpDHTHYECKHE TOYKH, KOTOphle YKashBalOT Ha Hadyaio
BO3HHKHOBEHHS 3HAYHTENbHOTO ciBura Benuuuasl VP. Kak BHAHO, IIpH COBMENIEHHH
mabnona V-macku ¢ Touykoil 10 rouka CUSUM;s BRImanaeT 3a mpefeisl pacTpa Macky.
OTo ykashiBaeT Ha BOSHHKHOBEHME 3HAYHTENBHOrO CHBHTa IO IaHHOMY Mapamerpy,
HeoOXoAuMOCTh NPOBEJIeHHs paccIeA0OBaHHS M IPHHSATHA COOTBETCTBYIOLIUX MED.

Apanu3 rpaduxa CUSUM c ucnons3oaHueM V-MacKd B HEKOTOPBIX Clydasx
MOXET JONOMHATLCS MIeHTHOHKanueid 4 mim Oonee IMOCIECIOBATENBHBIX TOYeEK,
MOHOTOHHO YyOmIBatomux 3Hauenwit CUSUM(HMP). Ho B 3ToM ciydae HeoOXommmo

3ajlaBaTe LeneBoe 3naueHue UP.




36

TIPUJIOXEHHUE Ne 5
K PYKOBOZCTBY 110 6e3011aCHOCTH IIpd

HCIIONG30BaHNM aTOMHOI 3HEPIrHH
«PexoMeHaKy 110 HoABEACHHIO Bananca
SAAEPHBIX MATEPHAJIOB [IPH HX QU3HYeCcKoil

HHBEHTApU3aliy B 30HaxX Oanauca
MaTepHaNoB ¥ aHAIK3Y €r0 PE3YILTATOBY,
yTBepKAeHHOMY DpukasoM DefepabHoi

CIYO6BI 110 SKOJNIOTAYECKOMY,

TEXHOJNIOTHYECKOMY ¥ AaTOMHOMY HaJ30py
ot« 77 » _?_Ma,a;w 20/#r. Ne 533

PexoMenayemad cxemMa ajropMTmMa noaeexeHns 6ananca IM npu npopexennn ®H
8 35M opraum3zanmit, He HMEIOMHUX HeNPEPHIBHOTO MPOH3BOACTEA, H AHAIM3A ero
Pe3syaLTaTOB

Cpasrenue nosunui CHK VE SIM ¢ bakrudeckum komwyecteom (N) YE M

Her
WPyE= Nconk — Nenx =0

y

Tposenenue nposepxy CKJI, noarsepxnaromux B3Meperuit ¢ nposepkoli aTpuOyTHBHBIX
npusnakos YE, macc 1 xoHuenrpanuit M, snemenTos, uzotonos B VE.
Omnpenenenvie 3naueHuit UP r oup ang xaxcaoro SIM, sneMeHTa, M30TONZ B COOTBETCTBHH C

phpaxeHnaMu: UP=0K— K, oup=Vo?(m)

Hamuane ygerssix namepernit

Her SM 8 MBIT amm mpu ®U
Ha
OHPCJICJ!CHHE 3HaYeHuit pacxoXACHUA CpaBHeHHe HOlequ;!blx 3HaYeHHH
Pe3syNbTATOR YYETHBIX B MOATBEPKAAOIIHUX monynst VIP ¢ noporoBeiMy 3HaYeHUAMHE
mmepennii SIM B BEIGOpKe Ami=(my)i— (M) 1 IT; cormacro n.69 HI1-030-12
ollpesieNeHNe MPUHAIUIEHOCTH BEIHIHHEL Ay
HaTEpBaATy £2,580;

Her
~-2,580; <Am; <+2,580¢

TlonTeepxnenue ™
agoManun

IIpuasTtoe 3nauenne GK

YyerHble H3MEPEHHA
M
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