SENEPANBHAA CITYXXBA MO 3KOJTIOTMYECKOMY, TEXHOJTOTMYECKOMY
N ATOMHOMY HAO3O0PY

NMPUKA3
ot 11 peka6ps 2017 r. N 535

Ob YTBEPXXOEHWW PYKOBOACTBA
No BE3OMACHOCTM NPU UCMNONMb30BAHUN ATOMHOW SHEPTUMX
"PEKOMEHOALUK NO NOABEAEHUIO BANTAHCA AOEPHbBIX MATEPUANOB
NPU UX ®U3UYECKOU NHBEHTAPU3ALIMU B 30HAX BATTAHCA
MATEPWAIIOB U AHAJTU3Y ErO PE3YJIbTATOB"

B uenax peanusaumm NOMHOMOYUWA, YCTaHOBMEHHbIX nognyHktom 5.3.18 [lonoxeHus o ®egeparnbHOM
cnyxbe no 9KOMNOrM4eckomy, TEXHONMOMMYECKOMY W aTOMHOMY Ha[30py, YTBEPXAEHHOro MOoCTaHOBMEHNEM
MpaButenbctBa Poccuickon depepaumm ot 30 nonga 2004 r. N 401, npukasbiBato:

1. YTBepauTb npunaraemoe K HacTosLeMy npukady pyKOBOACTBO No 6e30macHOCTU NpyU UCNONb30BaHUU
aTOMHOM 3Heprun "PekomeHgaumm no noaBedeHMo OGanaHca s4epHbIX MaTepuanoB MNpu UX  U3MYecKom
WHBEHTapu3aumm B 30Hax GanaHca mMaTepuarnoB 1 aHanu3y ero pesynbTtaToB".

2. MpusHaTb yTpaTMBWUM cuny npukas PegepanbHON CnyxObl NO 3KOMOrMYECKOMY, TEXHOMOIMYECKOMY U
aToMHOMY Haasopy oT 14 ceHTabps 2011 r. N 534 "O6 ytBepxaeHun [NonoxeHns o nopsake nonyyYeHns gaHHbIX
MO KONMWYEeCTBY SAEPHbIX MaTepuanoB Ans noasegeHus ux 6anaHca u MToroB hu3nMyeckon MHBEHTapusauuu B
30Hax banaHca matepuanos”.

PykoBogutenb
A.B.AJIELLUNH

YTBEPXKOEHO
npukasom PegepanbHOM Cnyxobl
MO 3KOJTOrMYECKOMY, TEXHOIOrMYECKOMY
1 aTOMHOMY Haa3opy
or"_ " 20 r.N

PYKOBOOACTBO
NO BE3OMNACHOCTU "PEKOMEHOALMM MO NOABEAEHUIO BANNAHCA AOEPHbLIX
MATEPWAINOB NMPU UX ®U3NYECKOA UHBEHTAPU3ALIMA B 30HAX BANTAHCA
MATEPUANOB U AHANN3Y EIrO PE3YJIbTATOB"

. O6wme nonoxeHnsa

1. PykoBogcTteo no 6e30nacHOCTM Npy MCNONb30BaHUN aTOMHOW aHeprun "PekoMeHgaumm no NOoABEeAEHUI0
GanaHca sgepHbIX Matepuanos npu nx U3M4ecKon UHBEHTapusauuy B 30Hax GanaHca MaTepuanoB U aHanusy
ero pesynbtaTtoB" (PB-065-17) (ganee - PykoBoacTBo no 6e3onacHocTh) pa3paboTaHo B COOTBETCTBUUN CO CTaTbeW
6 PepepanbHoro 3akoHa oT 21 Hosodpsa 1995 r. N 170-®3 "OO6 mcnonb3oBaHMM aTOMHOM 3Heprun" B LENsx
copencTteusa cobnogeHuto TpebosaHuii nyHkToB 14, 53, 55 - 60, 65, 68 - 70 degepanbHbIX HOPM U MpaBui B
obnactu MCnonb3oBaHWs aTOMHOW 3Heprun "OCHOBHble MpaBuna yvyeTa M KOHTPONS sAepHbIX martepwanos”
(HIM-030-12), yTtBepxaeHHbix npuka3om PocTtexHagsopa oT 17 anpena 2012 r. N 255 (3apeructpmpoBaH
MuHtoctom Poccun 17 asrycta 2012 r., pernctpauunoHHsii N 25210 (ganee - OcHOBHbIe npasuna).

2. Hactoswee PykoBoacTBO no 6e30MacHOCTU COAEpXUT pekoMmeHgaumn PocTtexHagsopa no noaBeneHuro
GanaHca sigepHbIx Matepuanos (ganee - AM) npu npoBefeHUn ux manyeckon nHBeHTapusauumn (ganee - ®A) B
30Hax 6anaHca matepuanoB (aanee - 36M) n aHanuay ero pesynbLTaTos.

3. Oencteue HacToswero PykoBoacTBa no 6e3onacHOCTV pacnpocTpaHseTcs Ha AeATernbHOCTb NnepcoHana
npu npoeegeHnn ®UN AM B 3BM gns obecneyeHns rocyaapCTBEHHOMO ydyeTa uM KOHTpons AM B opraHu3aumsix,
ocyLecTBnsioWmnX obpatlenne ¢ AM.

4. ina BbinonHeHus TpeboBaHmMin OCHOBHLIX NpaBui MOryT ObiTb UCMOMb30BaHbl UHbIE CNOCOOLI (MeToabl),
YeM Te, KOTOpble codepxaTcs B HacTodwem PykosoactBe no 6esonacHOCTM, NpyM 06OCHOBAHHOCTU BblOpaHHbIX
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crnocobos (MeToaoB) aAns obecneveHms 6e3onacHOCTH.

1. PekomeHpauum no nogBeaeHuto 6anaHca AAepHbIX MaTepuanoB
B 30Hax 6anaHca mMaTepuanoB

5. B cooTtBeTCTBMM C NYHKTOM 56 OcHOBHbIX NpaBun O 3aBepluaeTca nogBegeHnem 0anaHca ansi Kaxxagoro
AM B 3bM 3a mexbanaHcoBbIn nepuop, (aanee - MBI), onpegeneHnem MHBEHTaAPU3aLMOHHON pasHuUbl (ganee -
MP) 1 ee norpewHocTM C MocregywlmMm CTaTUCTUYECKMM aHanu3oMm 3HadumocTn VP B COOTBETCTBMM C
KpUTEPUAMU, YCTaHOBNEHHBIMU B NyHKTax 69 n 70 OCHOBHbIX NpaBus.

6. VicxogHblM pgokymeHTOM npu npoBegeHun OUN AM un nopBepneHus GanaHca AM gaBnsieTca cnvcok
Hanu4yHoro konuyectea (ganee - CHK) AM. Ero pekomeHayeTcsa cocTaBnsaTb nocne npekpaweHns B 36M nobbix
npeobpasoBaHun AM (Kpome y4acTKOB pas3genuUTenbHbIX U PagMoXUMUYECKMX MPOU3BOACTB, WMCMOMb3YHOLNX
HenpepbIBHYO TexHoNoruo nepepabotkn AM) unv nepemelteHun AM, Bknoyasa Ux oTNpaBneHme n nonydYeHue.

Ecnu Ha Hauvano ®U B 3bM Haxopgatca AM, 0OCTOBEPHOCTb YYETHbIX AaHHbIX O KOTOPbIX HE MOXET ObITb
NOATBEPXKAEHA AaHHbIMW CPeACTB KOHTpons goctyna (ganee - CKO) k AM, KOHTponeM COCTOSHMS YYeTHbIX
eovHuy, (ganee - YE) n (unn) noateepXpgalownumMmm n3amepeHmsiMm, 3a uckniodeHmeMm AM, B OTHOLLEHUN KOTOPbIX
OOMyckaeTCss MpUMEHEeHMe pacyeTHbIX MeTOAOB, TO A0 Hayana BbIMOMHEHWs OCHOBHbLIX npoueayp OU
pekomMeHayeTCsi MPOBECTU y4YeTHble naMepeHus Takux AM, BHecTu nonydeHHble gaHHble B CHK u npuctynutb K
nposegeHuto OU.

7. B CHK pekomeHayeTcsl BKIoYaTh yYeTHble OaHHble Bcex AM, coctosawmx Ha ydete B 3BM Ha paty
Hayana ®UN £AM, HesaBMCuUMO OT WX MPUHAANEXHOCTW, B ToMm uucne AM nonyyeHHbix n3 apyrux 3BM wnu
opraHm3aumMi M COCTOSILLMX Ha OTBETCTBEHHOM XpaHeHuun, a Tawke FAM, ocTawowmxca B He3aBepLUEHHOM
npou3BoaCTBE.

Y4yeTHble AaHHble AM, Haxogswmxca Ha MoMeHT npoBegeHns ®U AM B HesaBepLUeHHOM NPOW3BOACTBE,
pekomeHayeTcs BHOcUTb B CHK Ha oCHOBaHMM pe3ynbTaToOB YYeTHbIX M3MEPEHWIN, a Mpu HEBO3MOXHOCTU UX
BbIMOSIHEHWS - HA OCHOBaHUM pacyeToB B COOTBETCTBMM C METOAMKaMMW, AEACTBYIOLLMMMN B OpraHm3aLumu.

8. B CHK oTaenbHbIM pa3genoMm pekomeHayeTcsl BKNoYaTb yYeTHble AaHHble AM, nepeaaHHbIX B apyrve
opranmsaumm unn 3BM, no koTopbiM Ha MOMeHT dopmupoBaHua CHK He npuwno nogTsepxaeHwe ux npuema
nonyyatenemM v noctaHoBkM Ha ydeT B ero 3BM. lNpu atom pekomeHayeTcs ykasaTb AaTbl nepegadu, Homepa u
Apyrve gaHHble CONPOBOAUTENbBHbBIX AOKYMEHTOB W HaKNafHbIX, B COOTBETCTBMU C KOTOpbIMU AM Obinv nepefaHsbi.

9. [aHHble No KaxgoMmy anemMmeHTy, usoTony, coctosiwemy B 3BM Ha yyete, B CHK pekomeHayeTcs
AOKYMeHTarnbHO rpynnupoBsaTth no Bugam AM, ctpaTtam (rpynnam otaenbHbix YE vnvn naptuii ¢ 04MHAKOBLIMU MK
6nu3kMMM B Mpegenax TeXHOMOrM4yeckoro Aonycka MU3NYECKUMKN, XUMUYECKUMU  XapaKTepucTukamm u
N30TOMHBLIMW COCTaBaMK), MNOCTABOYHBLIM MapTUsIM C yKasaHWeM MecTononoxeHus kaxgon YE v npegcrtaBnstb
WHBEHTapn3aLMOHHON KoMUccHM B hopme, YAOBHON ANns cnnyeHns akTMYeCKuX U y4eTHbIX AaHHbIX.

10. Ha HavanbHOM 3Tane nposegeHus PU pekomeHgyeTca ybeauTbca B cooTBeTcTBUM AaHHbIX CHK n
AaHHbIX YY4eTHbIX AOKYMEHTOB. [1115 NPOBEPK/ Takoro COOTBETCTBUS PEKOMeHAyeTCs CNofb30BaTh:

CMUCOK haKTMYeCckn HanmyHoro konuyectsa (ganee - COHK) AM ansa paHHon 36M npefwectsytollen OU;
BCe OT4eTbl 06 U3MEHEHUN MHBEHTapHOro konunyecTea (aanee - OUK) AM B gaHHon 36M 3a MBIT;
KOMMIEKT Y4ETHbIX JOKYMEHTOB.

Mpu atom pekomeHayeTcs BHayane Ha ocHoBe gaHHbix CPHK npegwectByowen O n Bcex nameHeHun,
npousowenwmx 3a MBIT n otmeudeHHbix B OWK, npoBect npoBepKy MNpaBUMbHOCTU [LOKYMEHTarnbHO
3aperncTpupoBaHHbIX YYETHbIX [daHHbIX, a 3aTeM onpegenntb cooTBeTcTBME AaHHbiX CHK gokymeHTanbHO
3aperncTpupoBaHHbIM YY4ETHbIM AaHHbIM.

11. MHdpopmauuio o cakTudeckn HanmyHom konudectee AM B 3BM npu nposegeHun U pekomeHayeTcs
nony4artb Ha OCHOBE:
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pe3ynbTaToB YH4ETHbLIX U noATBEPXOaLWMX M3MepeHVIl7I;

pe3ynbTaTtoB NPOBEPKN COOTBETCTBUA I/Ip,eHTI/Iq)VIKaLI,I/IOHHbIX NPU3HaKoB YE pQaHHbIMm, npuBeaeHHbIM B
YYETHbIX OOKYMEHTaX;

pe3ynbTtatoB npumeHeHns CKL k AM;
pes3ynbTaToB UCNONb30BaHNSA pacyeTHbIX METOAOB;

AaHHbIX B nacnoprtax, dopMynsapax, akrax, MpoToKonax n Apyrux HOCUTEenNaX MHpopMaumm Ha CoeauHeHs,
CMecwu, Crnasbl U U3fenus, y4eTHble eauHnbl, cogepxawime AM, a Takke FM B BMae NpoCThiX BeLecTB (aanee -
nNpoAyKTbl).

12. O6bem noareepxgarowmnx namepeHnn Tex AM, kotopble B TeueHne MBI n B npouecce nposeaeHus O
Kaknm-nmbo npeobpasoBaHMAM U YYETHBIM WM3MEPEHVSM He MoAaBepranucb, a AOCTOBEPHOCTb pe3ynbTaToB
npegblayWmx y4YeTHbIX M3mepeHun Obina obecneyeHa npumeHenvem CK[, onpepgensietca mncxods us obbema
npumeHeHns CKO k AM n pe3ynbTaToB KOHTPONS MX COCTOSIHUS, COCTOsIHMS YE 1 BeposiTHocTel obHapyXeHusi
HegocTaum (M3nMLIKa) NOPOroBOro Konmdectsa Anga kaxagoro AM, ycTaHOBMEHHbIX Anst HUX B npunoxeHun N 8 u
nyHkTe 70 OCHOBHbIX NpaBu.

13. lNMpun pacdeTe obbema BbIBOPKM ANS NOATBEPXKAANLUNX U3MEPEHUA PEKOMEHAYETCS YYnUTbiBaTb TOMbKO
pasHble Bugbl CK[, npumeHsembix k AM (Hanpumep, nnombbl M cuctembl HabnwaeHws), Mo KOTOPbIM eCTb
OOKYMeHTarnbHo 3apervcTpupoBaHHble pesynbTaThbl NPOBEPOK, noAaTeepxaatoLime oTCyTCTBUE
HecaHKUMoHMpoBaHHoro goctyna k AM 3a MBI1. Hanpumep, oBe nnombbl Ha KoHTelHepe ¢ AM unm nnomby Ha
celnde, B KOTOPOM HaxoamuTcs KoHTerHep ¢ AM, Takke Haxogswwmics nog nioMoon, pekomeHayetcs cumtatb CKI
OfHOro BMaa.

14. Ecnun k AM npumeHsitotTcst Heckonbko Bugos CKI, To ans obecneyeHnst BO3MOXHOCTM y4eTa Kaxaoro un3
HUX NpuK onpegeneHun obbema BbIBOPKM A8 MOATBEPXKOALNX UBMEPEHUI PEKOMEHOYETCS NPOBEpKa Kaxaoro ¢
OOKYMeHTarnbHoOW oukcaLumen pesynsTaTos.

Cuctembl BUaeoHabnoaeHus MOTYT CHUTATbCA CKﬂ TOJIbKO B Cliy4ae, eCli OHU obecneunBatoT NMOCTOAHHYIO
perncrpaunio nponcxogamx cobbITUI U YCTaHOBJ1EH NOPAOOK AOKYMEHTUPOBaHNA pe3yrnbTaToB UX NPUMEHEHNA.

Ecnu npogykt cogepxut Heckonbko AM (Hanpumep, ypaH 1 nnyToHui), pas3mep BbIGOpK/ onpeaensercs Ans
kaxxgoro AM v yctaHaBnmBaeTcs, ncxoas m3 60nbLIero 3Ha4YeHns.

PekomeHgaumm no onpeaeneHuto obbema cnydarnHon Beldopkn YE AM gns nogTeepkaatolwimx M3amepeHun
npvBeaeHsbl B npunoxernun N 1 k HacTosilwemMy PykoBoACcTBY no 6€30MacHOCTW.

15. Ona obHapyxeHus dakToB HecaHKuuoHmpoBaHHoro goctyna k AM npu ®UN AM pekomeHgyeTcd
npoBoauTb nposepky Bcex CKO k AM. NMpu aTom pekoMeHOyeTCs NPoBepsATb COCTOSHWE NIomMb, aHanM3npoBaTtb
cocTosiHMe 1 daHHble apyrux CK[, B ToM yncne cucteMm BuMAeoHaOMoAeHWs, eCnv OHU YCTaHOBMEHbl B MecTax
obpauenus ¢ AM.

Ecnu B opraHmnsaumu B kadectse ogHoro n3 suagos CK k AM mncnonbsyetcs koHCTpykuusa YE, koTopasa He
nossonseTr u3snedo AM ©6e3 HapyweHus ee uUenocTHOCTW, To npu nposegeHun O AM pekomeHgyeTcs
OCYLLECTBMNATb UHCTPYMEHTAbHbBIA MW BU3yaribHbIA KOHTPOMb LIEMOCTHOCTU KOHCTpyKuMM YE 1 obecneunBatb
OOKYMeHTanbHyo omKcauuio ero pesyrnbTaToB.

16. B Tex cnyyasx, Koraa OOCTOBEPHOCTb paHee onpeesieHHbIX 3HayeHun macc AM Gbina noareepXxaeHa
CKO k AM, a Takke Bu3yanbHbIM KOHTpoOreM coctosiHua YE un (unu) noaTeepxaalolMMy U3MepeHuaMu, atm
3Ha4YeHNst MOryT ObITb UCMOSL30BaHLI B KAYECTBE YYETHbIX AaHHbIX Mpu ® AM.

17. Ecnu pesynbTatbl npoBepkn CKI He nNO3BOMAKT MOATBEPOUTH OTCYTCTBME HECAHKLMOHUPOBAHHOMO
poctyna kK AM unu ykasblBalOT Ha TO, YTO MpoOm3OLLIEen HecaHKUMOHUPOBaHHbIA aoctyn kK AM, To ans atux YE
pekoMeHayeTCs BbINOMHUTL NOATBEPXKAAOLWMNE U3MEPEHNS, a B Cly4ae CTaTUCTUYECKN 3HAYUMOrO PacXOXaeHus -
yYeTHble U3MEpPEHUS.
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CTaTUCTMYECKM 3HAQYMMOE pPacCXOXOAEeHWe Mexay pesyrnbTaTamMu YYEeTHbIX M NoATBEepXAalWwmx U3MepeHun
KonnyecTBeHHbIX NnapameTpoB YE, AM, npoaykToB ycTaHaBNMBaeTCs Ha OCHOBaHUU AOBEPUTENBHON BEPOATHOCTHU
0,99.

18. HOna VYE, B OTHOWEHMM KOTOPbIX HEOOXOAMMO BbIMOMHUTL MOATBEPXKOAKOLWME U3MEPEHUS,
pekoMeHayeTCcs NpeaBapuUTENbHO NPOBECTUN CBEPKY aTPUDYTUBHBLIX MPU3HAKOB:

naoeHTndmkaTopa (Homep);

MECTONONOXEHUSA (HOMEP NOMELLEHUS, CTennaxa, MecTa, sS4enkm);
LeNTOCTHOCTM NIIOMO U UX MAEHTUdUKALMIO;

LLeNOCTHOCTMW.

Bua noaresepXxparnwmx VI3MepeHVIl7I pekoMeHayeTcd onpenendtb B HOPMaTtuBHbIX OOKYMEHTax opraHm3auum,
C y4eTOM CYyLLIeCTBYLUMX B OpraHn3aumm TeXHUN4eCKnx U TexXHONOrm4eckmnx BO3MOXXHOCTEMN.

19. BknioveHne YE B coctaB BbIBOpKM Mpu MpoOBEeAeHUW MOATBEPXKAAOWNX M3MEPEHUN peKkoMeHgyeTcs
NpouM3BOAUTbL M3 HYMEPOBaHHOrO crnucka nposBepsiembix YE kawgon crpatbl MO KOHKPETHbIM aTtpubyTUBHBLIM
npusHakam YE B cnyyaiHoM nopsigke nobbiM M3BECTHLIM M AOCTYMHbIM Npy npoBegeHun ®PU cnocobom. Mpu aTom
B TaKOW HyMepOBaHHbIV CNNCOK He BKkMtovatTca YE, nepefaHHble B Apyrvue opraHmsauun unu 36M, no kotopbim Ha
MOMeHT opmupoBaHus CHK He npuwino noaTBepXaeHne nx npuema noriydatenem v NoCTaHOBKM HA y4eT B ero
3bM.

20. Mpu aHanuse pesynbtatoB P Ha NnpeameT oBHapYXeHUs aHoOMarnuil B ydeTe n koHTpone AM, koTopble
B MBI He noaBepranucb npeobpa3oBaHUsIM N YYETHbIM W3MEepeHWsM, ocoboe BHMMaHme pekoMeHAyeTCs
obpallaTb Ha COOTBETCTBME (PAKTUYECKOrO U JOKYMEHTAaNbHO 3aperncTpupoBaHHoro konudectea YE, Hanmune unu
oTCcyTCTBME (PaKTOB HECAHKLMOHMPOBAHHOIrO Aoctyna Kk AM, BenuumHy pacxoXOeHusi pe3ynbTaToB YYETHbIX U
noaTeepXKaaroLmnx namepeHun AM.

Mpy OoBepuTenbHOW BepoATHOCTM 0,99 OOMYCTMMYKO BENUYMHY PacXOXOEHUs pe3yrbTaToB YYeTHbIX W
noaTeepkgalowmx msmepenuii  AM - Am =m,—M, peKkomeHayeTCcs ycTaHaBnuBaTb B npedenax:

—2,986 <Am  <+2,58c.

21. Mpwn coctaeneHun COHK, Hapsgy c BbinonHeHnem TpebosaHnun nyHkta 83 OCHOBHbIX NpaBun u
pekoMeHAauun nyHkTa 9 HacToswero PykoBoactea no 6esonacHOCTU, Ans kaxaon YE B napTum pekomeHgyeTcs
yKasblBaTb:

nopsigkosbi Homep YE;

ob603HauyeHne n3genvs;

naeHTUMKaUmMoHHbI Homep YE;

Homep nnomo6bl Ha YE;

maccy 6pytTo YE;

mMaccy AM;

y4YeTHbIN HOMEP AOKyMeHTa (nacnopTa, dhopmMynsipa).

Kpome Toro, Ha ocHoBaHuMM AoKymeHTOB o nepefadve AM B COHK oTgenbHbiM pasfenom pekoMeHayeTcd
npuMBEeCTM Yy4yeTHble daHHble FM, nepegaHHbIX B Apyrve opraHusaumm unu 3BM, no koTopbiM Ha MOMEHT

dopmupoBaHma COHK He npuino nogTBepXaeHne nx npuema nosyvyaternemM M noCcTaHOBKU Ha y4veT B ero 3bM.

22. Ecnu npu nposepke CKO k AM un npoBegeHun BbIGOPOYHbIX MOATBEPKAAIOWMX M3MEPEHUN YYETHbIX
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napameTpoB (xapaktepuctuk) AM, YE, npoaoyktoB HapyweHun He obHapyxeHo, To B COHK gna kaxgon YE
pekoMeHayeTCs BHOCUTbL paHee onpeaeneHHble yYeTHble napameTpbl (xapaktepuctukn) AM, npoaykToB.

Mpy oBHapPYXeHUN CTaTUCTUYECKM 3HAYMMOrO PaCXOXKOEHUS Pe3ynbTaToB Y4YeTHbIX M MNOATBEpPXOatoLmnX
N3MepEHUA U (MUNK) HapyleHns LenocTHocT niom6, CKM, B TOM Yucrie NpUMMEHSIEMbIX B LENsX (U3NYECcKon
3aWWTbl NMOMELLEHWUIA, B KOTOPbIX OCYLLECTBMsieTcs obpalleHre ¢ M, B cOOTBETCTBMU C MYHKTOM 60 OCHOBHbIX
NpaBu BbIACHAIOTCS NMPUYNHBI BO3HUKHOBEHMSI pacXoXAeHWs Unu HapyleHus. B cnyyae oGHapyxeHust HegocTauu
(M3nULWIKA) BLINOMHAKOTCA HOBble Y4YeTHble W3MEpPEeHUsi, BHOCATCA MW3MEHEeHWUs B y4eTHble [OOKYMEHTbl U
COCTaBMNATCA HOBbIE OTYETHbIE JOKYMEHTbI.

11l. PekomeHaauun no aHanu3y pe3ynbTaToB NoaBeAeHUsA 6anaHca
fAOepHbIX MaTepuarioB B 30Hax 6anaHca maTtepuanoB

23. B cootBeTcTBMM C NyHKTOM 56 OcHoBHLIX npasun ®UY AM 3aBepliaetca nogseaeHmeM 6anaHca AM B
36M, KoTopoe OCHOBbIBAeTCA Ha OnpenerieHun COOTBETCTBMS (paKTUYEeCKM HamudHoro konudvectea AM B 3BM,
YCTaHOBMEHHOrO B pe3ynbtate gaHHon O AM, 1 gokymeHTanbHO 3apernctpupoBaHHoro konuvectsa AM B 3bM
Ha Ha4dano ®U AM (koHeu aaHHoro MBI).

MHBeHTapu3aunoHHas pasHuua (ganee - P) ans obuero konuvyectsa kaxaoro AM, cocTosiwero Ha y4eTe B
3BM, BbluMCnAeTCss Ha OCHOBE YpaBHEHWS:

NP =®K-[OK=®K- (HK+ YB - YM),

roe OK - dakTnyeckn HanmyHoe konnyectso AM B 3bM, onpegeneHHoe B pe3ynbTtate gaHHOW U3nYecKom
WHBEHTapu3aumu;

OK - pokymeHTanbHO 3apernctpupoBaHHoe komnudectBo AM B 3BM Ha Havano vHBeHTapu3auumm (KoHey
AaHHoro MBI);

YB - [OKyMEeHTanbHO 3aperncTtpupoBaHHoe yBenuyeHue konmyectsa AM B 3BM 3a paHHein MBI B
pes3ynbTare BCcex NOCTynneHun, HapaboTok;

YM - OOKyMeHTanbHO 3apeructpupoBaHHoOe yMmeHblueHne konuvectsa AM B 3BM 3a paHHbii MBIT B
pe3ynbTaTte Bcex oTnpasok u3 36M, aaepHbIx npeBpalleHuin, noTepb;

HK - gpokymeHTanbHo 3apermctpupoBaHHoe konuyectso AM B 3bM Ha Hauyano gaHHoro MBI,

Ecnm B8 36M B MBI unu B npouecce ®U yyeTHbIX mamepeHun FM He npoBogunocb, TO MMeeT MEeCTo
paBeHcTBO VP = 0.

24. Tlpn nposegeHun O AM, Haxopawmxca B cdopme YE, aHomanuen B ydeTe U KoHTpone AM
peKOMeHAyeTCs cYnTaTb NOATBEPXKAEHHOE paccrefoBaHNAMN OBHapyXeHne:

HepocTaydn, nmbo nanuuwka YE;

pacxoxaeHust 3HayeHun dakTUYeckn HanuyHoro konudectsa AM KM AaHHbIX YYETHbIX [OOKYMEHTOB,
npesbillatollee yCTaHOBMEHHbIE Npeaensbl, B TOM 4YuCrie onpeferieHHoe Ha OCHOBE CTaTUCTMYECKM 3HAYMMOro
pacxoXaeHus Mexay pesynbTtataMmum  ydeTHbIX W (Mnu) NOATBEPXOAAKLWUX WU3MEPEHUIA  KONMYECTBEHHbIX
napametpoB AM, YE, npoayKTos.;

npesbllUeHnA Mmoaynem nP YCTaHOBJIE€HHbIX BEJTUYUH.

25. MNpwn pacuete norpelwHoctm P G, pekoMeHayeTcs MUCMonb3oBaTh "METo nepeHoca norpeLHocTen”,

Korja Oyp paccyuMTbiBaeTCd Ha OcHoBe I'IOFpeLUHOCTeIZ YHEeTHbIX M3MepeHI/IIZ cnaraemblX ypaBHEHUA OanaHca,

nmMbo ApYyrMx CyLLEeCTBYIOLIMX METOAOB, Hanpumep, MEeToda, OCHOBAHHOrO Ha CTaTUCTUYECKOM aHanuse paHee
HabntogasLunxcs 3HavyeHnn UP.
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Ouenusatb P n o, M, ¢ KOTOpbIMM MNPOBOAUNUCH Y4YeTHble u3MepeHuss B MBI wnn npu U,

pekoMeHayeTCs B COOTBETCTBUM C NOPSAAKOM, NpuBeAeHHbIM B npunoxeHun N 2 k HacToswemy PykoBoacTtsy no
©e3onacHocTu.

26. AHanu3 pesynbtatoB O Ha npegmeTr oOHapyxeHuMs aHoOManui B yd4eTe UM KOoHTpone AM,
npeobpasoBaHHbIX U noaBeprHyTeix B MBI y4eTHbIM M3MepeHusaM, peKoMeHOyeTCH OCHOBbIBaTb Ha CpaBHEHWUU
Benn4YMHbl Moaynsa VP, nony4yeHHON Npu pelieHnn ypaBHeHus 6anaHca ansa kaxgoro ns AM, co 3HadeHuammn macc
AM, ycTaHOBNEHHbIMM NYHKTOM 69 OCHOBHbIX NpaBuI.

Mpumep aHanusa UP no pesynbtatam ®U AM B 3BM Ha npeameT oGHapyXeHUs aHOManuu B yyeTe u
koHTporne AM wn noporosble konuyectBa AM OCHOBHOW Yy4MTbIBAEMOW HOMEHKNAaTypbl, WUCNONb3yemble Mpu
MPUHATWMN PELLIEHNS O HANMYUXU UNN OTCYTCTBUM aHOManuu B yyete n koHTpone AM, npeacTaBneHbl B NPUNOXKEHUN
N 3 k HacTosweMmy PykoBoACTBY No 6€30MacHOCTY.

C uenbio NpoBepKN NPeAnorioKeHMn O BO3MOXHOM Hanuuun aHomanuu B yveTe u koHTporne AM B Buae
cuctematmyeckmx notepb AM 3a Heckonbko MBI, npu poctatodHom konudectBe MBI pekomeHgyeTcs
MCnonb3oBaTb METO[, OCHOBAHHLIN Ha OMpedeneHuyM U aHanuse KyMynaTtuBHOM (HakonneHHow) cymmbl VP 3a
Heckonbko MBI. MNpumep npumeHeHns aToro meTtoda npmsegeH B npunoxernun N 4 k HacToswemy PykoBoacTBy
no 6esonacHocTu.

27. PekomeHayemas cxema anroputma noaeseneHus 6anaHca AM npu nposegerHnn ®U B 36M opraHmsaumin,
He MMeLLNX HeMpepbIBHOIO MPOWM3BOACTBA, U aHanu3a ero pesynbTaToB npeactaBneHa B npunoxeHumn N 5 k
HacTosweMy PykoBoacTBy no 6e3onacHocTu.

Mpunoxexne N 1

K pyKOBOACTBY Mo 6€30MacHOCTM

NPy UCNOMb30BaHNVM aTOMHOW SHEpPrnn
"PekomeHgaumm no noaBeaeHuto
H6anaHca sgepHbIX MaTepuanos

npu nx U3NYECKoN MHBEHTapM3aLmm

B 30Hax 6anaHca maTtepuanos u aHanuay
ero pesynstartos", yTBEPXAEHHOMY
npukasom PegepanbHoOn cnyxobl

MO 3KONOTMYECKOMY, TEXHONOrMYECKOMY
1N aTOMHOMY Haa30py

or" " 20 r.N___

PEKOMEHAALIAV
MO ONPEAENEHNIO OB LEMA CIYYANHOWN BbIBOPKU YUETHBIX EANHML
ANEPHBIX MATEPWAIOB [iN15 NOATBEPXKAAIOLUMX M3MEPEHUN

O61bem BbIbOpkM YE 3agaetcsa OByMS BENMMYMHAMU: MOPOroBbiM Konmdectsom AM B egnHuuax maccsl (G) n
BEPOSAITHOCTbIO OBOHapyxeHWst HegocTaun (u3nuwka) noporoBoro konmmdectBa AM - (P). 3Tm  BenuuumHbl
onpegensaoTca Ha ocHoBaHuK nyHkTa 70 u npunoxeHus N 8 OCHOBHLIX NpaBun.

O61bem BbIOOPKM (N) pekomMeHayeTCst paccyMTbiBaTh Mo popmyre:

_ 1[G/X\1+
n=[N2-2-P)™")
rae [I” - okpyrneHue o Gnvkaniiero 6onbLIEro Lernoro Y1cna;

N - konnyectBo YE B cTparte;

G/x - pacyeTHoe uncrno YE, nmerowmx HegonycTumble OTKINOHEHMs no Mmacce AM, xoTa Obl 0gHa M3 KOTOPbIX
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noanexuT obHapyXeHuto ¢ 3a4aHHON BEPOSITHOCTLIO;
X - cpeaHsisi Macca gaHHoro AM B ogHon YE gaHHoOM cTpaTthl;

G - noporoBoe konudectBo AM ans obHapyxeHus HegocTaun unu usanuwkoB AM npu noaTBepXaaroLLmX
N3MepeHnsX:

3 kr - nnyToHUs, ypaHa-233 gna AM kateropun 1, 2 n 3;
8 kr - ypaHa-235 gna AM kateropun 1, 2 n 3;
70 kr - ypaHa-235 onsa Hu3kooboralleHHoro ypaHa (aanee - HOY) (kateropus 4).

Ecnun macca AIM B 36M MeHbLLe BbilLeykadaHHOro 3Ha4eHus1, To Noporoeoe konuyectso coctasnset 30% ot
mMaccbl gaHHoro AM B 3EM.

Ons  octanbHbix $IM  3HayeHWe MOPOroBOro KonmMyectBa cocTaBnsaeT 5% OT  [JOKYMeHTanbHO
3aperncTpupoBaHHOrO Hann4yHoro konmyectea aaHHoro AM B 36M Ha MOMEHT MHBEHTapu3auuu.

BepoaTHOCTb  OBHapyxeHWs HegocTaum unu  um3nuwka noporosoro komudectea AM  (G) npwu
NnoATBepXAarLLmMX namepeHusx (P) onpegensieTca ucxoas us oobema npumeHennss CKI k AM.

Tabnvua N 1

BepoATHOCTb OGHapyXeHUsi He[oCTa4Yy UMK U3NuLIKa NOPoroBoro
konuyecTtea AM

O6wvem npumeHeHns CKL k AM BeposaTHOCTb 0O6HapyXeHnsa He MeHee
Insa kateropun 1, 2, 3| [Ona kateropun 4
Tonbko nnombsbl Ha YE 0,5 0,3
Tonbko cuctema HabnogeHusa 3a AM <1> 0,5 0,3
Mnom6el n ogHo CK apyroro Buaga 0,25 0,09
Mnom6bl n ogHoBpemeHHO (n-1) pa3Hbix CK (0,5)" 0,3)"

<1> CucTteMbl HabnogeHnsa BKNoYaloT:

aBTOMAaTU3MPOBAHHbIE TEXHUYECKUE CUCTEMbI, YCTPOMCTBA (MOHMTOPbLI Ans KOHTponsi nepemelleHust AM,
[0CTyna nepcoHana B NOMeLLEHWs, 4AaTYUKN KOHTPONS BCKPbITUS ABEPEN, MIOKOB, aBapuiHbIE CUrHaNU3aTopbl);

TEXHWYECKNE CUCTEMbI, YCTpoOWCTBa ANns Terne- unu coToHabnogeHus ¢ dukcaumen npoucxoasLimx
CcoObITUI.

Mpumep pacyeTa o6bema BbiGopku YE

Myctb B 3BM HaxogaTca Tpu ctpaTthl AM, B kaxgomn m3 kotopbix cogepxutca 1000 YE. MNepsasa n BTopas
cTpaTtbl npeacTasneHbl oguHakoBbiMn YE B Buae 6noykoB, copgepalimx mMeTanfMyeckuin BbICOKOODOralleHHbIV
ypaH (ganee - BOY) B antomMmuHueBon obonouke. B TpeTbto cTpaty BhigeneHsl YE B Buae ogvMHaKkoBbIX OMOYKOB,
coAepxalmx MeTannmMyeckuin Hu3kooboraleHHbln ypaH (ganee - HOY). B kaxgon us YE, cogepxawmx BOY u
HOY, Haxogutes no 1000 r. nsotona ypaHa-235. MNycte YE Bcex ctpart B AaHHbIN MBI He ncnonb3oBanuchb u He
NpoOXoaunun y4eTHbix namepenun. MNpu atom YE Bcex ctpaT B gaHHbIn MBI Haxogunuck B onevaTaHHbIX Tpybax,
HO noA BuaeoHabnogeHvem ¢ MomeHTa npegblgywen ®U AM 6binm Toneko YE BTOpon u TpeTben cTpaThl.
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Mposepka uenoctHoctn YE, a Takke coctoaHma CK noarsepanna oTCyTCTBME HECAHKLMOHMPOBAHHOIO JOCTYNa K
YE n pesynbTatbl NpoBepku ObiNu AOKyMeHTMpoBaHbl. Mcxogos v3 atoro B cootBeTcTBuM ¢ Tabnuuen N 1
BEPOATHOCTb OBHapyKeHUA HegocTaum (M3nuLlka) Noporosoro konnyectsa AM anga nepBow cTpaTbl NPUHUMaETCH
paBHon 0,5, a ona BTOpOW M TPeTben CTpaT B npeanonoxeHun, 4to AM aTmx cTpaT Haxogunuchb ewe 1M nog
BMaeoHabnogeHnem, - pasHon 0,25.

OTtHoweHune G/x ansa nepeow n BTopown ctpat 8000 / 1000 = 8, a ana TpeTtben 70000 / 1000 = 70.

[MoacTtaBmB MMelOLLMECs UCXOAHbIE AaHHbIE B BblpaXeHue Ans onpeneneHns obbema BbIGOpkM Ans nepsom
cTpaThbl, MONYYMM:

n; = 1000 [1 - (1 - 0,5)™°°®%° = 1000 [1 - (0,5)¥] = 1000 - 0,0830 = 83,0.
[lna BTOpON CTpaThl:

n, = 1000 [1 - (1 - 0,25)*°°8%% = 1000 [1 - (0,75)%] = 1000 - 0,0353 = 35,3, HO, OKPYrIIsis N, A0 BrvDKANALLEro
GonbLuero uenoro, nony4aem n, = 36,0.

[na TpeTben cTpathbl:

ny = 1000 [1 - (1 - 0,25)*°%7°% = 1000 [1 - (0,75)""°] = 1000 - 0,0041 = 4,1, HO, OKPYrAsisi N3 [0
6nwxanwero 6onbluero Luenoro, nonyyaem nz = 5,0.

Takum o6pa30M, BCEro AOIMKHO BbITb noaBeprHyTo NSMepeHnAM:

83+36+5=124 YE.

Mpunoxexune N 2

K pykoBoAcTBY no 6e3onacHoCcTu

NP1 UCNOMb30BaHNM aTOMHOWN SHEPIK
"PekomeHgaummn no noaseaeHuto
BanaHca sgepHbIX MaTepmanos

npu ux orM3n4eckon MHBEHTapM3aunm

B 30Hax OanaHca maTtepuanoB U aHanuay
ero pesynbtatoB", yTBEPXAEHHOMY
npvkaszoM PegepanbHo cnyxobl

MO 3KOJTOrMYECKOMY, TEXHOINOrMYECKOMY
N aTOMHOMY Haa3opy

or" " 20 r.N___

) OLIEHUBAHVE )
CTATMCTUYECKOWN 3HAYMMOCTM MHBEHTAPU3ALIMOHHOWN PA3HULIbI
W EE CPE[IHEKBALIPATUMECKOM NOrPELIHOCTH

BeipaxeHue, onpegenswowee WP ana kaxgoro j-ro AM, cogepxawerocd B KaxaoM p-M Mpoaykte u
NoAnexallero y4eTy 1 KOHTPOSI0, MOXeT BbITk NpeACcTaBeHo B BUAE CYMM Macc mj CO 3Hakamu sign(m;):

WP, = sign(m;m;, (1)
i=1

roe m; - i-9 macca j-ro AAIM B kKoMnoHeHTax ypaBHeHus 6anaHca;

n- 2 4Kncno i-x Macc j-ro SIM B KOMMOHEHTax ypaBHeHus1 6anaHca.
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3Hak sign(m;) B ypaBHeHUM o3Ha4aeT crneaytollee: Korga macca OTHOCUTCS K KOMMOHeHTe 6anaHca ®K unu
YM, 6epeTtcsa 3Hak nntoc, koraa k komnoHeHnTe HK unn YB - 3Hak MuHyC.

MNpn aToM Macca mj B Kax4om p-M NpoaykTe maccoi M, onpenensaeTcs ucxoasa us pesynbTaToB U3MepeHuit
maccel npoaykTa, koHueHTpauumn C; (maccoson agonmn) AM B npoaykte maccon M, B COOTBETCTBUN C BblpaXKeHNeM:

m;; = Mp : Cj. (2)

Hanpumep, Mmacca u3otona my>>® B KaXOOM €ro COAepalleM MpoaykTe p Onpeaensiercs nyTem
Bbl‘-II/ICJ'IezI;SI/IVI no pesyngaTaM n3mepeHuii maccol npoaykta My, maccosoi gorm ypaHa Cy B npoaykTe, MaccoBom
ponu Ey™ nsotona U™ B ypaHe

235 235
my = Mp ) CU . EU .

|_|0I'peLIJHOCTb B onpeaeneHnn Mmaccbl n3otona UZSFJ B 3TOM Cliy4yae 6yp,eT CKnagbiBaTbCA U3 OTHOCUTESTbHbIX

norpeLLHocTen U3MepeHun Maccel npoaykra My, maccoson gonun ypaHa Cy B NpoayKkTe, MaccoBoi Aonu usortona
u® B ypaHe Ey**:

AN =m B (EM, -5C, -8E,™)

235 -
rae M, 8C, n JE,™ oTHoCUTenbHbIE MOrPELUHOCT U3MEPEHUI, KOTOPbIe CKNaAblBalOTCH U3 CBOUX
OTHOCMUTESTbHBIX CITyHalHbIX 1 CUCTEMATUYECKMX COCTaBIIALLMX:

SM, =38, +0

Mp ran Mp sys

8CYU = 8CU ran + 6CU sys

235 235 235
OF, U - 6EU an + 8EU

ri sys

Mpu 3TOM, €Cnu NPUHATO cuuTaTb O, MYMLTUMNMKATMBHON MOrPELIHOCTLIO U3MEPEHUI (MOrPEeLHOCTbIO,

N3MEHSIOLLENCA BMECTE C U3BMEHEHUEM 3HAYEHUI BENNYUHBI, NOABEPraowencs naMepeHnsm), npeanonaratoLLen,
4YTO M3MepeHusaM noasepraeTcd kaxgas u3 n macc AM, Bxogdwmx B ypaBHeHue GanaHca AM, To ucnonb3syetcs
MeTo[ nepeHoca NorpeLHOCTeNn U3MEPEHUN KaxXaon U3 aTux n Macc AM ¢ y4eToM crnydanHbIX U CUCTEMATUYECKUX
COCTaBIAIOLLNX NOrPELLUHOCTEN N BO3MOXHbIX KOpPensumi norpeHocten namepeHnin AM.

Cpep,HeKBap,paqueCKaﬂ NOrpeLwHoCTb I/IHBeHTapI/I3aLI,VIOHHOIZ pa3HunLbl Oup B eauHunuax Macchbl

. . 2
onpenenaeTca Kak KopeHb KBagpaTHbIN U3 Ancnepcun MHBEeHTapu3aumMoHHOW pa3HuLbl: G ,p = \/(5 Up -

Korga nsamepeHusi Bcex Macc, BXOASALWMX B CyMMY BblpaXeHusi (1), BbIMOMHEHbl TOMbKO HA €AWHCTBEHHbIX
2
Becax (Hanpumep, npu pabotax B 3BM c wmertannuueckum Topuem), Aucnepcus G, Onpedensercs
BbIPaXXEHUEM:

o = (Q Mo, +(Q_sign(m)m)* o . (3)
i=1 i=1

B 3TOM crnyyae €OMHCTBEHHbI WCTOYHMK HEOMpPedeneHHOCTM W3MepeHu - Becbl - B dopmyne (3)

XapaKkTepusyetca  Cny4anHOM  COCTaBNAloWEen MOrpelHocTM  U3MepeHun O, WU He  UCKMHYEHHON

CMCTeMaTU4eCkol COCTaBMAIOWEN MOrpelliHoCT U3MEpeHU Gy B OTHOCUTeNbHbIX eauHuuax. pu atom
XapaKTePUCTUKN NOrpeLLHOCTE npubdopa n MeTOAMKN nameperuin (aanee - M) moryt pasnuuyateca. Hanpumep,
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ecnn MW TpebyeT n-kpaTHOro NOBTOPEHUSI M3MEPEHUN, Toraa CcrydyanmHas COCTaBnALLas MOrpeLlHOCTU
n3mepeHuii no gaHHon MW Byaet B KOpeHb U3 h pa3 MeHbLLE COOTBETCTBYIOLLIEN NOrpeLLHOCTU Npubopa.

Ecnn konnmyectBo MCTOYHMKOB HeomnpeaeneHHoCcTen Gonblie ogHOro n paBHo K, To 02HP onpegensiercs
CYMMOW:

K

2 _ 2 2
UHP - Z Smnk Grank + Ssysk Usysk ! (4)
k=1

_ 2 ; .
roe Sraan _Zmi JEK;

iek

Sy, = (X sign(m)m,)’ .

iek

Cymma GepeTcs Mo BCEM UCTOYHMKaM HeonpeaeneHHocTen (norpewwHocTtein) MU 1 cpeacts MamepeHuin (unu
WHbIX onpeaeneHnii) oGbema (Beca) npoadykTa (HanpuMmep, HECKONbKO YPOBHEMEPOB U BECOB), KOHLeHTpauum AM
B NpoAykTe (Heckonbko MV namepeHwit), MaccoBol fonu usotona U B ypaHe, ecnin HeoB6xoamumo.

2 < - -
KoadhdmumeHTbl Bknaga B G, OT Cry4yanHOW COCTaBMAIOLWIEN MOrPeLIHOCTM Kakaoro npubopa ans

n3mepeHnst kKakon-nnbo xapakrepuctnkm AM onpenensitoTca CyMMON KBaapaToOB TOMbKO T€X Mace, KOTopble Oblnu
NOABEPrHyThbl U3AMEPEHMAM OaHHLIM NPMBOPOM MM nNo AaHHon MU.

He wucknioyeHHass cucTeMaTuMyeckasi COCTaBfisiiollas MOrpewwHocTM Toro e npuGopa (MW) SSysk

onpepgenaeTca He CyMMOVI KBagpaTtoB Macc, a KBagpaTtoM CyMMbIl TEX K& MacC C UX 3HaKaMu.
MpuMep OLleHKU MHBEHTapU3aLMOHHOW Pa3HULIbI U €€ NOrpPeLlHOCTH

1. MpuHATbIE ycnoBusa 3aaayu

B 3BM npeagnpuatua no nepepabotke BOY-HOY Ha Havano Tekywero MBI Haxogunocs 3 emkocTu C
Maccon HeTTo npoaykTa ¢ AM B kaxgoun 1u3 Hux no 16 Kr, namepeHHomn koHueHTpauuven U - 95% n maccoson gonen
U, paBHon 40%. B TeueHne MBIT npodyKkT B 3TUX eMKOCTAX Obin npeobpa3oBaH U MOABEPTHYT YYETHbIM
n3MepeHnsiM B nepuop npoeegeHus tekywen ®U. MNpu sTom ObINO YCTAaHOBMEHO, YTO Macca HeTTo nNpoaykTta ¢ AM
C W3MepeHHOW KoHueHTpauuen U paBHo 98% wn maccoBon poneu u* paBHon 40% B KaXXOoW eMKOCTU
coctasnseT 15 kr.

B TeuyeHne MBIT B 3BM noctynuno ewe 20 koHTerHepoB. Macca HeTTo npogykta ¢ fAM B kaxgom
KOHTelHepe cocTaBuna B cpeaHeM 18,5 kr, uamMepeHHas koHLeHTpauus U - 98%, maccosast aonst U?*® paBHa 65%.

Bce noctynueBwmne B 3BM npogyktbl 6binv nepepaboTaHbl 40 oOkoHYaHms MBIT n 8 koHTeliHepoB
nepepaboTaHHbIX NPOAYKTOB C MAaccon HETTO ¢ AM B KaaoM KOHTeNHepe - 65 Kr, MaMepeHHOW koHLeHTpaumen U -
67,6% 1 maccoBom goneit U*>°, paBHoW 67% Obiny oTNpaBneHbl B PYryto opraHu3aumio.

OTxogbl, 0bpa3oBaBLUMECS MPU UCMONb30BaHUM NPOAYKTOB, Kak HaxoamsLlimxcs B 3bM go Havana MBI, Tak
n noctynuewux B MBI B 3BM, 6binn otnpaenexsl n3 36M B 2 koHTerHepax Ans ganbHenwen nepepaboTku.
Macca HeTTO npoaykta ¢ fAAM B KaXgom KOoHTewnHepe - 25 kr, uamepeHHas koHueHTpauunsa U - 20%, a maccoBas
gons u®* paBHa 1%.

B MBI npoBogunuck y4eTHble namepenus AAM B nocTynasLumx, nepepaboTaHHbIX U oTnpaBnsieMbix 3 36M
NpOAYyKTax.

Tpebyetca Haiith UP u o,, no U, U* ¢ yuyetom TOro, 4To M3MepeHns uMenn 3 MCTOHHMKA
HeonpeeneHHOCTN (Beckl, MeToavka onpegenenus U B NpoaykTe M npubop Ansi U3MEPEHNsi MacCoBbIX A0Nei
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U** B ypaHe), nepekannbpoBka BecoB M NaBGOPaTOPHLIX METOAOB HE NPOM3BOAMNACH, XUMWYECKUI aHamm3

npoBOAMNCS ANS KaXOoro KOHTeWHepa, a Npu onpedeneHnM Maccbl M KOHUeHTpauum AM wmcnonb3oBanach
MyNbTUNNMKATUBHAs MaTemMaTnyeckas Mogdernb NOrpeLlHOCTY M3MEPEHUIA.

2. Bbluncnenue UP

Onpegenenne VP ocylecTBnsieTcs B COOTBETCTBUU C ypaBHeHeM HanaHca (1).

adHHble An4a onpegeneHnda KOMNOHEeHTOB aBHeHUsA banaHca no n MOTYT ObITb MOJTy4EHbI Ha OCHOBe
y 6 U 1 U*® moryT 6 y

[aHHbIX O Macce HeTTO NpoaykTa, 06 u3MepeHHoi mMaccoBoii aone U B npoaykTe, o Maccosoii aone U*° B U u
BblpaxkeHus (2) ansa pacyeta macc U, U

Mcxopsa 13 ykasaHHOro Bbiwe ycrnoBusi 0 Hanuumm B 3bM Ha Havano ®U tonbko 3-x emkocten (n = 3), B
KOTOpbIX MO pe3ynbTaTaM y4eTHbIX U3MEePEHUI B KaXXAOW U3 HUX HaxoauTcsa npodykT ¢ AM Maccom HetTo M, = 15
Kr, usmepeHHou maccoson gonen U B npoaykte aBHOVI 98% 1 maccoBoit goneit U?° B U pasHoM 40%,
takTnyeckue komnyectea U (nanee - ®Ky) n U® (nanee - ®K, ) B 3BM, MoOryT 6biTb BbIYMCTIEHbI B

COOTBETCTBUM C BbIPAKEHUAMM Mji = Mp = i1t M 2 =M 25 (oM o -0C,, 8EU235) COOTBETCTBEHHO.

Takum obpasom:
DKy = Ny = 3 (15 - 0,98) = 44,1 kr;
OK** = ngpmy®*® =3 (15 0,98 - 0,4) = 17,64 «r.

Konuuecteo U n U, koTopoe Haxoaunock B 3bM Ha Havyano MBI (ganee - HKy 1 HKU235 COOTBeTCTBeHHO)
onpegenseTcsa Hanmumem 3-x emkocTten (ny = 3) ¢ Maccon HeTTo npoadykTa ¢ AM B kaxaon 13 H1Ux M, = 16 kr. Mpwn
3TOM M3MepeHHasa maccosas gonst U B npogykte paBHa 95%, a maccoBasa gons u®*suU paBHa 40% Torga, B
COOTBETCTBMM C YKa3aHHbIM:

HKy = nmy = 3 (16 - 0,95) = 45,6 kr;
HK*® = n,my®*° =3 (16 - 0,95 - 0,4) = 18,24 «r.

YBenuyeHue konuuectea U n U™ 8 36M B MBI (banee - YBy u YB**® COOTBETCTBEHHO) onpe,u,enﬂeTcsl
noctynneHvem 20 koHTenHepoB (ny, = 20) ¢ maccon HeTTo npoaykra ¢ AM B Ka)K,EI,OM n3 Hux M, = 18,5 kr. lMpun
3TOM M3MepeHHasa maccosas gons U B npogykte paBHa 98%, a maccoBas gons u*®*s U paBHa 65%. Toraa, B
COOTBETCTBMM C YKa3aHHbIM:

YBy = nyemy = 20 (18,5 - 0,98) = 362,6 r;
YBy***= n,emy* =20 (18,5 - 0,98 - 0,65) = 235,69 kr.

YMeHbLueHue konudectea U u U%° 8 36M B MBI (nanee - YMy un YMU235 COOTBETCTBEHHO) onpeenseTcs
oTnpaBKon 8 KOHTENHepoB (Nyy1 = 8) C Maccon HeTTo nponyKTa ¢ AAM B kaxgom u3 HUX M, = 65 kr 1 2-x emkocTen
(Nywz = 2) C oTX0O@MU Maccoi HeTTo B Kaxaow u3 Hux M, = 25 «r. Mpn atom MsmepeHHaﬂ maccoBasa gonsa U B
oTxogax pasHa 20%, a maccoBas oonsi u®sU paBHa 1%. Torp,a B COOTBETCTBMMU C YKa3aHHbIM:

YMy = nyywimy + Nyomy = 8 (65 - 0,676) + 2 (25 - 0,2) = 361,52 «r;

YM?° = nymmu235 + nyMZmU235 =8(65-0,676-0,67)+2(25-0,2-0,01) =235,6184 «r.

Takum obpa3som, onpegeneHbl 3Ha4YEeHUSA BCEX KOMMOHEHTOB ypaBHEHUS BanaHca u MOXeT ObiTb BbIMUCIEHO
3HaveHune UP.

NPy = ®K, - (HKy+ YBy - YMy) = 44,1 - (45,6 + 362,6 - 361,52) = -2,58 kr;
NP = OK* - (HK,™® + YB®® - YM*®) = 17,64 - (18,24 + 235,69 - 235,6184) = -0,6716 kr.

3. OnpeneneHMe BeJIN4YMHbI cCpeaHero KkBagpatnieckoro
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oTKnoHeHusa UP

|_|OCKOJ'Ibe n3MepeHuna AM npoBoAuUIINCb C UCnoJib3oBaHMEM Tpex pa3finyHbliX MCTOYHUKOB I'IOI'peLUHOCTeIZ,

TO BblHUCIIEHNE BEJTMYUHBLI CpeaHero KBagpaTtn4eckoro OTKrnoHeHus nP (CTaHﬂ,apTHOVI FIOFpeLLIHOCTVI) G ,p NO Uwu

u>*® cnegyeT Npou3BOAMTL C UCMNOMb30BaHWEM BblpaxeHus (4) n 3HadeHun macc AM, nonyyYyeHHbIX Ha OCHoBe

cTaTUCTMYECKON 0bpaboTkn pe3ynbTaToB U3MEPEHUIN MO KaXOAOMY KOMMNOHEHTY YpaBHEHMS.

[MycTb cocTaBnawoLWME MNOrPELLUHOCTM Pe3ynbTaToB MpoBeAeHHbIX uamepeHun AM ana naptun AM, no
KOTOpbIM NoaBoauTcs 6anaHc MMeroT 3HayeHus, npuBeaeHHbIe B Tabnuue N 1.

MpumeyaHne. B kaxgom KOMMoHeHTe BanaHca nognexar y4eTy COCTaBnsAloLwme norpeLHocT pe3ynbTaToB
npoBefeHHbIXx namepeHun AM Bcex naptun AM, kotopble B MBI nnn npu nposegeHun ®UN nopsepranucb
YY4ETHBIM U3MEPEHUSAM.

2
OnpepaeneHve BenuuMHbI AUCNEpcUn G-, C UCTONb3OBaHNEM BbipaXeHus (4) npeanonaraet BblYMCNEHNe
ee Crny4yanHOn 1 cucTeMaTMYeCKOM COCTaBMSIIOLLUX.

[Mpn aTOM OnNs ynpoLleHMs pacyeToB LienecoobpasHbiM ABMSETCA HaxoXOeHWe 3TUX COCTaBMSALWMX MO
Ka)XKgoOMy W3 KOMIMOHEHTOB ypaBHeHus ©OamnaHca (1) ¢ nocrnegylowmMm npocTbiM CyMMUPOBAHWEM HaWAEHHbIX
3HaYeHWn Mpu ONpedeneHnn CrydyarHoW COCTaBMSAKWEN M CYMMMPOBAHMEM C Yy4e€TOM 3Haka KOMIMOHEHTa B
ypaBHeHun 6anaHca B cnyyae onpeneneHunst He UCKMIOYEHHOW CUCTEMATUYECKOM COCTaBMSAIOLLEN.

Tabnvua N 1

3HayeHus1 NOrpeLHoOCcTel pe3ynbTaToB NPOBeAeHHbIX U3MepeHuin SIM

OTHocUTErNbHbIE Otan npebbiBanua AM B 3BM, Ha KOTOPOM NPOU3BOAUIUCE YYETHLIE
cocTaBnswoLme n3MepeHuns
MOrpeLLHoOCTn
pesynbTaTta uamepeHumn Y4yeTHble MocTtynneH Otnpaska B MBI Tekywas
AM n3MepeHuns B ve AM B WHBEHTapu3a
npeablayLwmi MBI Mpoaykuns OTxoapl ums
MBI

CuctemaTtunyeckas 0,001 0,001 0,001 0,001 0,001

cocTaBnsouias
MOrpeLuHoOCT
B3BeLLUUBaAHUSA

Gsysl

CnyvanHas 0,0015 0,0015 0,0015 0,0015 0,0015
cocTaBnstoLas
MOrpeLLIHOCTH
B3BELLMBAHUS

Granl

CucrtemaTtunyeckas 0,002 0,005 0,03 0,05 0,002
cocTaBnstoLlas
onpeaeneHus
maccosou gonu U

cSsys 2

CnyvaiiHas 0,004 0,01 0,01 0,008 0,004
cocTasnsioLas

CtpaHuua 12 n3 23



Mpuka3 PoctexHansopa ot 11.12.2017 N 535
"O6 yTBEpPXOEHUM PYKOBOACTBA No 6e30nacHOCTU NpY NCNONb30BaHUM aTOMHOM 3Heprum "...

onpegeneHus
maccoson gonu U

Granz

CuctemaTtuyeckas 0,002 0,005 0,03 0,05 0,002
cocTaBnsioLwas
MOrpeLuHoCTH
onpeneneHus
MacCcOBOM JONN u®*°e
U

cSsysS

CnyvanHas 0,004 0,01 0,01 0,008 0,004
cocTaBnsoLwas
MOrpeLHoCcTH
onpeneneHus
MaccOBOM OO u®°e
U

Y ran3

3.1 CnyvyanHble cocTaBnsowme qup KOMMOHEHTOB ypaBHeHusi 6anaHca

Takum o6pa3som, crydvarHble COCTaBMsOWME OUCNepcun pesynbTatoB uaMepeHust PKy u K B

COOTBETCTBUM C (4) 1 C Y4ETOM TOrO, 4TO My M My”>>> BO BCEX 3-X EMKOCTSIX OAMNHAKOBbI, MOTYT GbITb ONpeAeneHbi
cnenyoowmnm obpasom. <1>

<1> 3pgecb 1 ganee, Korga CyMMUpyemble MaccChbl O4MHAKOBbI, CIOXEHNE 3aMEHEHO YMHOXEHUEM.

Ona U:

ran ok, :Z(Zm j e =Ny (M) (6% 1 + 67,0 ) =[3(15-0,98)71(0,0015% +0,004° )=

rany

=648,27-0,00001825 =0,0118 xr”
Ons U
: S 2 2 2 2 2 2
ran @K, Z(Z m; j Oran, = M (m us )i (G rant TO ran2 7O ran3) =
k=1 \ it ran,

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

AHanornyHo mMoryT 6bITb OnpeaeneHsl CnyvyanHble COCTaBnAoLWMe QNCNEPCUMI pe3ynbTaToB U3MEPEHNIN BCEX
OCTaBLUMXCHA KOMMOHEHT ypaBHeHUsi banaHca.

Ona U:

i :Z(Zm j O =N (M) (6% 6%, ) =[3(16-0,95)71(0,0015 +0, 004%) =

ran

=693,12-0,00001825 = 0,0126 kr’
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Ons u®s

3 3
2 _ 2 2 2 2 _
ran HK, 235 Z(Zm j O-rank - nmc (m uss )i (G ranl +0 ran2 +0 ran3) -
ran,

k=1 \_i=1

= [3(16-0,95-0,4)?](0,00152 +0,0042 +0,0042) =110,9-0,00003425 = 0,0038 Kr’

Ona U:
ran v, i[Zm j o, = yB(mZU)i (6% 02 ) =[20(18,5-0,98)°1(0,0015” +0,01° )=
k ran

1
=6574-0,00010225 = 0,6722 kr?
Ons Uz

o’ 223: im? Opn =N (mz )(02 +o’  +0° ):
ran VB,*® | L i ran yB uzs J; ranl ran2 ran3
- - rank

=[20(18,5-0,98-0,65)?](0,0015 +0,012 +0,012) = 2777,49-0,0002 = 0,555 kr

Ona U:

8 2
_ 2 2 2 2
ranyMU - Z(Z ml j mnk + Z(Zm j O-)ank - yMl (m U>i (G ranl +0 ran2)+
rany k=1 rany

1\ i =1
1,0 (M%) (6% + 0% anz ) = [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’

Ons u®s:

3 8 3 2

2 _ _ 2 2 2 2

G ranym 2 - Z(zm j rank + Z(Z j rank - nyMl (m us )i (G ranl +0o ran2 +0o ran3)+
i ran, k=1 \ i=1 ran,

#N00 (M s ), (6%t + 0% s + 0%y ) = [8(65-0,676-0,67)°1(0,0015% +0,01* +0,01%) +
+[2(25-0,2-0,01)?](0,00157 + 0,008 + 0,008%) = 6933, 6- 0,0002 + 0,005 0,00013 =1, 387 kr’

CymmapHasa BenuuMHa CnyYyanlHOW COCTaBnALEn gucrnepcun pesynbTaToB uamepeHun macc U Oyaer
UMETb crneyloLlee 3HaYeHune:

K
D Sran Ol = Olanoc, T O oamticy + O unys, + Olamnr, = 0,0118+0,0126+0,6722+1,58 = 2,28 k.

k=1

CymMmapHasa BenuuMHa crny4aviHOW COCTaBMsALEN Oucnepcum pes3ynbTaToB M3MEPEHUNn Macc u®s Ooypet
UMETb crefytolee 3HayYeHmne:

K
D Sran Ortan, = Stanokc + Ocantic + Oy + vy = 0:0036+0,0038+0,555+1,387 =1,949 kr?

K=

JiN

3.2 Cucrematmyeckme coctaBnsowme O-ZMP KOMMNOHEHTOB ypaBHEeHUsA 6anaHca

CuctemaTnyeckme COCTaBNALWME OUCNEPCUN pe3ynbTaToB u3MepeHun macc AM no KOMMNOHEHTam
ypaBHeHusa 6anaHca MOXHO onpeaennTb creayroLmm obpasom.
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CuctemaTnyeckas coctaBnsioLlas auncrnepcumn pes3yrnbTaTtoB VI3MepeHVIl7I macc U B komnoHeHTe OK:

2 H 2 2,2 2
Y SYys@K |, = (ZSIQn(mide)mi@K) cSsysk = (nd;kmU )i (G sysl +0 SySZ) =
iek

= (3-15-0,98)%(0,001* +0,002%) = 1944, 81-0,000005 = 0,0097 kr

CuctemaTnyeckas coctasnsioLLas AMcnepcum pesynbTaToB MU3MEPEHUN Mace U?*® B koMnoHeHTe OK:

2
— 2 2 _
G sys @K 235 (ZSIQn zG)K) iti)[() Gsysk (n(/)KmU235 ) ( sysl + G sys2 +0 sys3) -
iek

=(3-15-0,98-0, 4)2 (0, 001 +0,002° +0, 0022) =311,17-0,000009 = 0,0028 xr>.
CucTematnyeckasi COCTaBmsioLas AUCMNepCumn pesynbTaTos naMepeHuin macc U B kommnoHeHTe HK:

2 _ —
G sys HCy _(nmch)i ( sys1+G sysZ)_

=(3-16-0,95)"(0,0012 +0,002? ) = 2079,36-0,000005 = 0,01 r.

CuctemaTnyeckas coctaBnsioLlas auncrnepcumn pes3yrnbTaTtoB V|3MepeHl/IIZ Macc U235 B kKOMMNoHeHTe HK:

2
2 _ 2 _
Y sys HKU235 - (nHk mU 235 )i ( sysl + G sys2 +0o sys3) -

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

CuctemaTnyeckas coctTaBnsioLlas auncrnepcumn pes3yrnbTaTtoB VI3MepeHl/II7I macc U B komnoHeHTe YB:

2 — —
Y sys VB, (nyemU )i ( sysl +0 sysZ) -

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

CuctemaTnyeckas cocTaBnsioLas ANCnepcun pesynbTaTtoB M3MepeHuin macc U** B koMnoHeHTe YB:

2
2 _ 2 —
o sys VB o3 - (nyemU235 )i ( sysl + 0 sys2 +0 sysS) -

=(20-18,5-0,98-0,65)" (0,001 +0,005" +0,005? ) = 55549,8-0,000051 = 2,83 kr*.

CuctemaTundeckas cocrtaBnsioLlas ancnepcun pe3ynbtaTtoB M3MepeHMI7I macc U B komnoHeHTe YM:

2
Y sys VM1, (nywlm ) ( sysl+0 sySZ) =

=(8-65-0, 676) (O, 001% +0, 0052) =123566,31-0,000026 = 3,21 kr?.

2
2 f— —
Y sys VM2, — (ny.uZmU )i ( sysl +0 ysZ) -

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

235

CuctemaTnyeckas cocTaBnsoLLas gMCnepcum pesynbTaToB uamepennn macc U“~> B koMnoHeHTe YM:
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2 —(n_.m 20 16?4 _
Y sys VM1U235 T\ y 38 i Y sysl Y sys2 Y sys3 )

=(8-65-0,676-0,67)" (0,001 +0,005 +0,005° ) = 55468, 91-0,000051 = 2,83 kr’,

2
stys YM2U235 = (ny,\/thU235 )i (GZSysl + stySZ + stys3) =
=(2-25-0,2-0,01)"(0,002” +0,005” +0,005” ) =1-0,000051 = 0,000051 kr®.

MHTeraJ’IbHOE‘ 3HaYeHME CUCTEMATMYECKON COCTaBMAOLLEN auncrnepcun pesynbTtaTtoB VI3MepeHVIl7I macc U
6y,u.eT onpenendaTbCA B COOTBETCTBUN C BblpaXXeHUNEM:

H 2 2 2 2 2 2 2 _
(ZSIQn(ml)ml) Y sysk =0 sys @Ky _(G sys HK +0 sys VBy -0 sys VM1, -0 Sys YMZU)_
iek

=0,0097 -0,01-3,42+3,21+0,0026 = -0, 2 xr’.

MHTeraJ'IbHOG 3Ha4YeHMEe CUCTEMATUYECKON COCTaBMSIOLLEN ancrnepcun pesynbTtaTtoB V|3mepeHvu7| macc U235

6yp,eT onpenenAaTbCA B COOTBETCTBUN C BblpaXXeHneM:

: 2 2 _ 2 2 2 2 2 _
(Z Slgn(mi ) M)” 0 g =0 s DK 55 (G 5 HE s TG VB O s VM1 s T O s M2 g ) =
iek

=0,0028-0,003-2,83+2,83+0,000051 = —0,000149 kr°.

B cooTtBeTcTtBUM C BbipaxeHuem (4) gucnepcusa WP moxeT ObiTb HamgeHa nyTeM CyMMUPOBaHMA ee
CNy4ariHOM U CUCTEMATMYECKOW COCTaBMSIIOLLMX.

Onsa U:
6% p, = 2,28 kr® —0,2 kr° =2,08 K1’
Ons u®s:

6’ . =1,952 kr® —0,000149 kr® =1,951 kr®,

u

o 2 o
Mcxoasa us NOJTy4€HHbIX 3Ha4eHUn G ,,, BEJINYUHbI CpeJHEeKBaAPaTUHECKNX OTKIIOHEHUN (I'IOI'peLLIHOCTI/I) P

B COOTBETCTBUU C BblpaKeHnem GI/IP = \/GZHP 6yp,yT paBHbI:
Gp, =V2,08 =144 xr.
G oy =V1,951=1396 kr .

MNonyyeHHble 3Havewns WP u G,,, Hapagy c Apyrumy BenuuuHamu, onpefensembiMy B MyHKTe 69

OCHOBHbIX NpaBui, UCMOMbL3YIOTCA NpU aHanuse pesynbtaToB PU ons BbISBNEHUS BO3MOXHbLIX aHOManui B yyete
N KoHTpone AM.
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MpunoxeHne N 3

K pykoBoAacTBY no 6e3onacHocTu

npu UCMNOMNb30BaHUM aTOMHON SHEPrnm
"PekomeHgaunn no noaseneHuno 6anaHca
A0epHbIX MaTepuanoB Npu nx namyeckon
WHBEHTapu3aumun B 30Hax banaHca
mMaTepuarnoB 1 aHanuay ero pesynbTatos",
yTBEPXXAEHHOMY Npukasom PegepansHON
CnyX0bl MO 3KONOrMYECKOMY,
TEXHOMNOrM4YecKoMy U aTOMHOMY Haa3opy
or" " 20 rN__

NPUMEP
AHATU3A UHBEHTAPU3ALUOHHOW PA3HWLIbI MO PE3YIIbTATAM
®U3NYECKOW MHBEHTAPU3ALIMN AOEPHBIX MATEPUATIOB B 30HE BAITAHCA
MATEPWANOB HA NPEOMET OBHAPYXXEHMA AHOMAINNU B YYETE
N KOHTPOJIE AOEPHbIX MATEPUAINOB

YcnoBusiMM MNpoBedeHMst aHanuM3a MPUHATLI YCIoOBUS 3adadn, paccMOTPEHHOW B npunoxeHun N 2
HacToslero PykoBoactea no 6e3onacHOCTU, B COOTBETCTBUU C KOTOPbIMUA OCHOBHBIMU WUCXOAHLIMU AaHHbLIMU
6yayT cneayolume:

PN AM nposogunack B 36M npombilLneHHOM ssiaepHon ycTaHOoBKM o nepepaboTtke BOY-HOY, coaepxaluen
AM karteropunm 1;

nepepabatbiBaemble 1 nepepaboTaHHble NPoAyKThl cogepxat Takve AM, kak U un U=,

y4yeTHbIM unamepeHusm B MBI nnn npu ®U nogeepranuce Bce AM noctynawouwive, ybbiBaowue wu
Haxoaswwmecs B 3bM B npogykTtax nepepaboTku;

npu noasegeHun 6anaHca no pesynstatam ®U AM nonyyeHbl cnegyrowme 3HadeHns mogyneni VIP no U u
U%®:|1P|, =2,58 xr, |UP|. =0,6716 kr;

3HAYEHUs]  CPE/IHEKBAPATUYECKUX  OTKMOHEHWA WP COOTBETCTBEHHO  paBHbI G =144 xr |,

=14 kr.

(&)
HP 235

B cooTtBeTcTBMM € NyHKTOM 69 OCHOBHbIX NpaBwuf, onpeaensitowuM 3HadeHms macc AM, KoTopble OOSMKHbI
cpaBHuBaTbca ¢ P macc AM npu aHanuse pesynstatoB O AM B 3BM npombILIneHHON SAepHON YCTaHOBKM,
onpegeneHo, 4YTo 3aknyeHne 06 obHapyXeHMn aHomanuu B ydeTe u KoHTpone AM MoxeT ObiTb caenaHo npwm
YCTaHOBMNEHMM paKkTa MNPEBLILEHUS MOJyYEeHHbIM 3HavyeHuem mogynst P muHumanbHoro (noporosoro - 1) m3
cneyoLlen CoBOKYNMHOCTU 3Ha4YeHnn macc AM:

YTPOEHHOTO CpeAHeKBagpaTUdYeCcKoro OTKIOHEHUS (CTaHO4apTHOW nmorpewHocTr) onpegenerdvs VP ana U un

235 _
ana U —30Hp,

235

2% ot konuyectB U n U™, koTopble nogBeprinnch y4eTHbIM U3MepeHnsam B gaHHbin MBIT;

3HayeHust macchl no U ans aaHHon 36M - 8 kr.
YTpoeHHas cTaHgapTHasa norpewHocTb onpegenenmsa WP aona U GygeTr umeTb cnegywlwee 3HayeHue

3GHPU =3.1,44=4,32 kr, a an« U235_30HPU235 =3.1,4=4,2 kr.

KonnyectBo AM, npeobpa3oBaHHOro M NOABEPrHYTOr0 YY4EeTHbIM U3MEPEHUsIM 3a AaHHblii MBI1, MOoXHO
onpenenuTb NMbo kKak kormdecTBo AM, koTopoe Obino uctpaveHo mn3 ymcna HK, nveswerocs Ha Hayano MBI,
nnoc konuyectso AM, koTopoe 6bIno ucTpadeHo 13 yucna YB, noctynusiero 3a MBI, To ectb HK, + YBy,, nnbo
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Kak konmnyectBo AM, koTopoe Obino npeobpasosaHo 3a MBI u octanocb B 3BM Ha MOMEHT TekyLuewn
nuBeHTapusaummn ®Kq,, nnoc konmyectso AM YM,,, koTopoe 6bino npeobpasosaHo u otnpasneHo u3 3bM 3a
MBI, 1o ecTb ®K,, + YM,.

Ucxopa mn3 pesynbtaToB pelleHus 3agadn npunoxeHus N 3 HacTtodawero PykoBoactsa no 6e3onacHoCTM
GDKUnp = 441 «r, ¢KU235np = 17,64 «r, YMUnp = 361,52 «r, YMU235np = 235,6184 kr. Ha ocHoBaHMM yKasaHHbIX
3HaveHun K, n YM,, nonyumm cneayowyie BenmynHbI:

2% (DKY, + YMY ) = 0,02 (44,1 + 361,52) = 8,1 kr;
2% DKV + YMY? ) = 0,02 (17,64 + 235,6184) = 5,06 kr.

AHann3 CoBOKYNMHOCTU 3Ha4eHun macc AM, onpeaeneHHON Bbille AN CPaBHEHMSI CO 3HAYEHUSIMU MOLOYNS
NP, nokasbiBaeT, YTO MUHMMAanNbHbIMK 3Ha4YeHuaMn n ansa U v ans u®s OyayT 3HayYeHUst YTPOEHHOW CTaHOapTHOM

norpewHocTn onpegenexma VP 36@.

CpaBHeHue |HP|U =2,58xr ¢ 30,,, =4,32 Kr nokasblBaeT, YTO |HP|U <30, , a, cnefoBaTesbHo,
aHomanum B yyeTte n koHTpons U He HabnogaeTcs.

CpaBHeHne |HP|U235:0,6716 K[ ¢ 3O'HPU235:4,2 K[ MOKasblBaeT, u4TO |HP|

cnepoBatesibHO, aHoMalnuna B y4eTe M KOHTpOIA U235 TakKXe OTCYTCTBYET.

U235 < 3GHPU235 ’ a!

MNpaBuna onpegeneHns NOPOroBblIX BEMWYMH, WCMOMNb3yeMblX NPU MPUHATUW PELUEHWA O HamMuuu unwm
OTCYTCTBMM aHOMarnun B yyeTe n KoHTpore AM OCHOBHOWM y4nTbiIBAEMOW HOMEHKNaTypbl, C KOTopbiMu B MBI nnn
npu ®U BbINONHANMCL yY4eTHbIE N3MEpeHns, NpeacTaBneHbl B Tabnvue.

MoporoBble konuyecta 1M 0CHOBHOW y4UTbIBaeMOW HOMEHKNATYpbl,
ncnonb3yeMble NPU NPUHATAN PELLEHUS O HaNN4YUU MU OTCYTCTBUMN
aHomanum B y4yeTte u KoHTporne AM

AnepHbin maTepuan Moporosoe konuyecTso I ana saepHbIX yCTaHOBOK

MPOMBbILUNTEHHbIX nccnenoBaTesibCKUX

Pu, U*** 8 3BM ¢ AAM kaTeropwit 3 n

4
U Th B 3BM ¢ AM niobbix ) )

KaTeropui 1= m1n[2%(m¢,K +my,, ); M= m1n[3%(m(I>K +my,, );
U** B npogykTax ¢ MaccoBoii Jonen 30Hp] 30"p]

U**® B U He Gomnee NpUpOAHOro B
3BM ¢ AM ntobbIx kaTeropui

AM B 06ny4eHHbIX NpoayKTax

Pu, U*® B 3BM, oTHeceHHOM K 3BM | 11 — i [H0 ) — in[ 20 )
¢ 5IM 11 2 kareropnu H—mm[Z/o(mcDK+mYM), H—mm[3 o (Mg +Myy, );

35,,: 3000 r 1o U™ | 35,,; 3000 T o U** |

up ?
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Pu, U*®, BOY, HOY B 3BM,
oTHeceHHo kK 3BM ¢ AM 1 n 2
KaTeropumu

IT= min[2%(m®K +myy );
30@; 3000r o Pu, U*;
8000r o U** |

IT= min[?:%(mqpK +myy );
3csnp; 3000r o Pu, U%2;
8000r o U™ |

Pu, U®  HOY, BOY B
ypaH-nnyToHMeBOM  pacTBope B
3BM, otHeceHHON Kk 3BM ¢ AM 1 1 2
Kateropuu

I1 = min [2%(m®K +myy );
30Hp; 3000r o Pu, U*2;
8000r o U** |

1= min[3%(m®K +myy );
30"10; 3000r 1o Pu, U%2;
8000r o U™ |

Pu, U*, BOY, HOY B 3BM,
oTHeceHHo Kk 3BM c¢ AM 3-i
KaTeropumu

I = min | 2%(mg, +my,, );

36 : 8000r o Uzﬂ

up ?

I = min| 3% (mg, +my, );

36 : 8000r 110 U235]

up 2

Pu, U**, BOY, HOY B 3BM,
oTHeceHHo Kk 3BM c¢ AM 4-i
KaTeropmu

I = min | 2%(mg, +my,, );

36 : 70000r o U235]

up ?

I = min| 3% (mg, +my, );

36 : 70000r o U235]

up 2

YpaH-nnyToHueBbIE  pacTBOpbl B
3BM pagmoxumuyeckoro 3asoga C
AM nobon kaTeropun

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

I = min| 3% (mg, +myy );
36,,,; 8000r o Pu, U**;
50000r o U** |
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Mpunoxexne N 4

K pykoBogcTBY Mo 6e3onacHocTu

MpW UCNOMb30BaHNM aTOMHOW SHEPIUM
"PekomMeHaaunmn no nogseaeHuto banaHca
A0epHbIX MaTepuanoB Npu nx rnamyeckon
WHBEHTapu3auum B 3oHax banaHca matepuanos
1 aHanusy ero pesynbTaToB", yTBEPXOEHHOMY
npukasom PegepanbHom Cnyxobl

MO 3KOMNOrnYeckomy, TEXHONOrM4ecKkoMy

1 aTOMHOMY Haa3opy

or" " 20 r.N__

NPUMEP
NMPUMEHEHUSA METOOA OMPEAENEHNA U AHAITU3A KYMYNATUBHOW CYMMbI
WHBEHTAPU3ALUWOHHOWU PA3HULbI

[leTepMUHMPOBaHHbIE KOMMOHEHTbl BO BPEMEHHBbIX psiAax MOXHO OCOOEHHO HarnsgHo U 3ddEeKTUBHO
BbIOENNTb C MOMOLLbIO METOAA KyMYnATUBHBIX kapT (MeToga CUSUM).

OcCHOBHble NPUHUMNBI NPYMEHEHUsI KOHTPOSbHbIX KapT KyMyNSaTMBHbIX cyMmMm (ganee - CUSUM-kapT),
MeTOoAbl UX MOCTPOEHWs, a Takke OCHOBHble npaBuna npuHATUMS peweHun yctaHasnmeaeTr OCT P UCO
7870-4-2013.

Peanusaunsa metoga B cnydyae pacCMOTpPEHWst N3MEHEHUS BO BpeMeHun 3Hauvenunss P AM 3aknoyaetcsa B
cnegytowem. 3HaveHus NP AM, nonydaemble B pesynbTaTe uenoro psga nnaHoBbix @V B 3BM, nocTosiHHO
CYMMMPYIOTCA C y4eTOM 3Haka. 3aTem nonyveHHas OT Hayana HabnwaeHun OO COOTBETCTBYHOLLEr0 MOMEHTa

BpemeHn cymma UP HaHocuTes Ha rpadpuk CUSUM, (P) =Z WP, (i = 1, m; m - Homep nocneaHero MBI).

MNoka oToenbHble pasHocTn VIP; oT i cny4anHo pacceunBaroTcs nof BUAHWMEM TOMbKO G ., KyMynaTUBHas

CyMMa OCTaeTCs MOCTOSIHHOM BO BpeMeHW. Ecnv umerloT Mecto cuctematudeckue notepu (unu npuobpeTteHus)
HebonbLwKnx KonmnyectB AM, OHM OENCTBYIOT Ha KymynatTuBHyto cymmy CUSUM,, u BbI3bIBAOT €€ OTKIIOHEHME OT
MOCTOSIHHOMO 3Ha4YeHWs B Ty UMM NHYIO CTOPOHY.

Mpn npaBunbHOM BbIboOpe MacluTaba B n3obpaxeHnn CUSUM,, gaxe Hebonblune cMelleHus B npegenax
16, MOXHO pacnosHaTb yXe Yepe3 HEeCKONbKO TouYeK. KOHTpOrbHbIe KapTbl AN Takux KyMynaTUBHbIX cymm VP

LenecoobpasHo CTPoOUTb Tak, 4TOGbl BenuuMHa 2G,, Ha OCW OpAMHAT U BPEMEHHOW OTPe3oK Mexay AByMst
nocnegosatenbHbiMU M3mepeHuamn VP (to ectb MBI1) umenu opuHakoBbin MacwTtab. [Npwu Takom Bbibope
cnyyavHble konebaHusa nNposBaTcA Tak, YTo Hebonblwmre cmewenns CUSUM,, B npegenax iZGHP 4anyT nuHuIo
nog yrnom 45° oTHOCUMTENBHO rOPU3OHTanNw.

Ecru 3a kaxabit MBI noTepu coctasnsnu G, , To, Hanpuvep, 3a wecTb MBI notepu coctassat 66, u,

uccnenysa He VP, a KymynaTuUBHY (HaKONMeHHyto) cymmy VP MOXHO BbISBUTb NOTEpU (CMELLEeHMe), onmMpasicb Ha
TO, 4To Bknag B CUSUM ot cmelleHusa pacteT nponopumnoHansHo Homepy MBI, a Bknag ot cymm 3HaveHuin VP
pasHbIx 3HakoB 3a MHOro MBI ymeHbLUaeTCst UK, BO BCAKOM Clyvae, He pacTeT Tak ObICTpo, Ha YeM COOCTBEHHO
ocHoBaH metog CUSUM, 1 4To 1 noKkasaHo HMXe Ha npumepe.

OCHOBHOE nNpaBWUIIO MPUHATUS pPeELLUeHUA 3akntodaeTcsa B noctpoeHun Ha CUSUM-kapte V-mackm un
onpegeneHnn 3HauYuMbIX U3MEHEHMI Npu Bbixoge Toyek kpueor CUSUM 3a nuHum V-macku. CyllecTByloT Tpu
pasnuyHbIX (OOPMbl MaCOK, OHU UAEHTUYHbBI MO NPUHLIMMY NOCTPOEHMS U OeNCTBUO: nonHas V-macka, ycedeHHas
V-macka 1 napannenbHasa macka. Hambonee pacnpoctpaHeHHasi U3 HUX - ycedeHHasi V-macka.

CtpaHuua 20 n3 23



Mpuka3 PoctexHagsopa ot 11.12.2017 N 535
"O6 yTBEpPXOEHUM PYKOBOACTBA No 6e30nacHOCTU NpY NCNONb30BaHUM aTOMHOM 3Heprum "...

Cxematunyeckoe n3obpaxeHune yceueHHon V-macknm unu wabnoHa V-mackm npyuedeHo Ha puc. 1. OTpesku
AB 1 AC Ha3sbIBalOT UHTEpBanamu peleHnii n obosHadvatot H, a nuHum BD, CE - paspelsatowimmm nnHNSMN.

PucyHok (He npmuBoaunTcs)

Puc. 1. lUabnoH yceuyeHHoN V-Macku:
H=AB=AC = 50 - untepsansi pewenun; 2H = DF = FE = 10c;
d =10 - yncno BbIGOPOYHbLIX UHTEPBASIOB;
CE n BD - paspeluatowime nnHmum

[na yno6etea pabotel HAa mectax ¢ CUSUM-kapTon npymeHsoT wabnoH V-macku, KOTOpbI MOXHO caenaTb
n3 Npo3payvyHOro nractuka, NNoTHouW Oymarn unu nneHku. Ha npaktuke ans noctpoeHus wabnoHa ot ocu AF,
NpoXoAsiliei napannensHo ropusoHTansHon ocu CUSUM-kapTbl, oTknaabisaotT otpeskmn H = AB = AC = 5o
nepneHavkynsapHo AF. Ha pacctosHum d = 10 BeIGOPOYHbBIX MHTEPBASIOB BIIEBO OT TOYKM A, NEPNeHaNKYNspHO OCx
AF otknagsisatot otpeskn FD = FE = 100 . 3nauennss 56 n 106 moryT 6biTh HaliAeHbl Ha OCHOBE BbIYMCIIEHHBIX
3HaYeHWn CTaHOApPTHOW MOrPELUHOCTM G WUCCNeayemMow CnyvYanHOW BENWYUHbI U MaclTabHOro MHOXWUTENS.
LlabnoH npuMMeEHsIlOT, nomeLlas OrnopHyt Touky A Ha nobyld HaHECEHHY TOYKY Ha KOHTPOMbHOM KapTe.
PekomeHayeTcst BbIOMpaTb MOCMEAHIO HAHECEHHYH Ha KapTy TOYKY, HO 3TO MOXeT ObiTb M Tovka B MOOOM
npegbiaywem uHTepsane. Ecnu  kakas-nmbo u©3 npedwecTBOBaBLUMX TOYEK OKaXKeTCs BHE  HAKMOHHbIX
paspelsaowmx nuHuin BD u CE (unu mMx NpogormkeHui), To 3TO CUMrHam O 3Ha4YMMOM OTKITOHEHMM npolecca oT
ueneBoro 3HadeHnusi. Ecnm Bca kpuBas CUSUM Haxogutcss mexay nydyamu, TO CYLUECTBEHHOro caBura Her.
XapakTtep nuHum rpaduka npoBepsieTcs ¢ NoOMoLLbo V-06pa3HoM NPOBEPOYHON MaCKU MO KaXKAOW TOUKeE.

B kauecTBe npumMmepa paccMOTPUM CrieayoLLniA.

C uenblo NpoBepKn MPeanonoXeHUn 0 BO3MOXHOM HanuMyum aHoManuu B yyeTe u KoHTporne AM B Buae
cuctematmyeckux notepb AM no pesynbTatam npoBedeHus exemecsdHbix nnaHoBbix ®V1 B 3BM ¢ AM 1-1
KaTeropuu nony4yeHbl 3HavyeHuss P AM n CUSUM(UP), npuBegeHHble B Tabnuue N 1.

Tabnvua N 1

3HauyeHus UP AM n CUSUM(UP) B eanHmuax O,

Mecsu roga, Ha WP-uHBeHTapusaumoHHas CUSUM (MP) - kymynaTtneHaa cymma
nepBoe YnCcno pasHMLa B eanHULAxX G WHBEHTapW3auMOHHbIX pa3HuL, B
KOTOPOro NPOBOAUTCA P eaMHNLAX ©
ol7} "
[ekabpb (He nokasaH -0,54751 -0,54751
Ha rpadukax)

AxBapb -2,06548 -2,61299
deBparnb 0,405371 -2,20762
MapT 0,034378 -2,17324
Anpenb -0,3147 -2,48794
Man 0,784457 -1,70349
NioHb -1,3731 -3,07659
Uionb -0,66195 -3,73854
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ABryct -1,23375 -4,97229
CeHTa6pb -2,01923 -6,99152
OkTa6pb -2,22695 -9,21847
Hos6pb -2,22695 -9,56342
Oekabpb 0,179201 -9,38422

Mpadukn nameHeHns sHavyeHmn P n1 CUSUM(MP) B cooTBeTCTBMM C AaHHbIMK Tabnuubl N 1 npeacTaBneHsbl
Ha puc. 1 n puc. 2 COOTBETCTBEHHO.

MarotoBneH wabnoH ycedyeHHon V-0O6pa3HOWM MpPOBEpOYHOM Macky B BuMAe paBHOOeOpeHHOW Tpaneuuu c
BbicoTot d = 10 BbIGOPOUHbLIX MHTepBanoB u ocHoBaHusmu paeHbiMu 106, n 20G,, cootBeTcTBEHHO. MMpM
3TOM Kaxdbln BbIBOPOYHLIN MHTepBan cooTBeTcTByeT MBIT.

Mpumep HanoxeHus V-macku Ha rpacdmk CUSUM(MP) npeacTtasneH Ha puc. 3.

Puc. 1. Npaduk nameHeHus sHadeHnn P no mecsauam roga
(He npuBoAMTCSA)

Puc. 2. 'paduk namerHeHuns sHaveHmn CUSUM(MP) no mecsauam roga
(He npuBoaMTCSA)

Puc. 3. Mpumep HanoxeHns V-macok Ha rpadumke CUSUM(UP)
(He npuBoaMTCSA)

CoBMmelleHue wWwabnoHa V-MackM C TOYKaMu KPMBOW MO3BOMSIET BbISBUTL W3 OAHHOW COBOKYMHOCTU
KPUTMYECKME TOYKM, KOTOPbIE yKa3blBalOT Ha Hadasio BO3HMKHOBEHMUSI 3HAYMTENbHOro casura BenuumHbl VP. Kak
BMAHO, Npu coBMeLeHun wabnoHa V-macku ¢ Toukon 10 Touka CUSUMs BbinagaeT 3a npedenbl pactpa Macku.
OTO0 yKasblBaeT Ha BO3HMKHOBEHME 3HAYMTENBHOrO CABWUra NO JAHHOMY napameTpy, HeobxoaMMOCTb NpoBeAEHNS
paccrnenoBaHUs N MPUHATUSA COOTBETCTBYIOLLNX MEP.

Ananu3 rpacpuka CUSUM c wucnonb3oBaHuem V-Mackum B HEKOTOPbIX Clyvasix MOXeT AOMOMHATbCS
naeHTudpmkaumen 4 unn Gonee nocnegoBaTenbHbIX TOYEK, MOHOTOHHO yObiBatoLWmx 3HaveHun CUSUM(UP). Ho B
3TOM crny4yae Heobxoaumo 3afaBaTh LieneBoe 3HaveHne UP.

Mpunoxexne N 5

K pykoBoAcCTBY no 6e3onacHoCcT

NP1 UCNOMb30BaHNM aTOMHOWN SHEPIM
"PekomeHgaumm no nogseaeHuto 6anaHca
AAepHbIX MaTepuanos Npu nx MUsnyeckon
WHBEHTapu3aLmmn B 3oHax banaHca matepuarnos
1 aHanusy ero pesynbTaToB", yTBEpXOeHHOMY
npvkaszom PegepansHoi cnyxobl

Mo 3KOMNOrnMYeckomy, TEXHONOrM4ecKkoMy

1 aTOMHOMY Haa3opy

or" " 20 .N__

PEKOMEHAYEMASA CXEMA
AITOPUTMA NOABEAEHNA BANNAHCA AAM NPU NPOBEOEHUU ®U B 3BM
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OPrAHU3ALMIA, HE UMEIOLLUX HEMPEPbLIBHOIO NPOU3BOACTBA,
N AHAJTIM3A ETO PE3YJIbTATOB

CparHeHMe nosmuumm CHK YE AM ¢ daxTmueckmMm kojamduecTBoM (N) VYE [AM

Her / \ Ia

\/ \/

[IpoBenenme npoeepku CKI, NOOTBepXOamnUMX M3MEPEHUM C IPOBEPKOM
aTpuOYyTUBHEIX NPM3HAKOB YE, Macc M KOHUeHTpauuy SM, 3JIEeMEHTOB,
M30TONOB B YE.

OnpeneneHre 3HadeHuUM P m curMa oJjia kKaxgoro fM, »JjeMeHTa, M30TOoIlla

np
/ 2
B COOTBETCTBUM C BepaxeHuamm: VP = OK - JK, curma = \/curma (m)
np

\/

/ \
/ Hanmuume ydeTHHIX M3MEPEeHMUMr \
Her \ AM B MBI mnu npu OU /

\ /
\/ \/

Ia

OnpeneﬂeHme 3HAYEHUN PpacxXoxnoeHnda CpaBHeHme IIOJIYYEHHEIX 3HAUYEHUN

Pe3yJbTaTOB YUYETHEIX M [NONTBEepPXIallyx mMonysga VP C HDOPOT'OBBIMMU
nsMepeHur fAM B BHOOpPKE 3HayeHuAMM [I COIJIaCHO II.
ODenpTam = (m ) - (m ) i
i Nzt oM i HII-030-12
onpeneJieHMe IPUHANOJIEXHOCTM BEJIMUMHE
IenbrTam wuHTepBasy +/- 2,58curma

69

1 1
\/
Her / \ Ia ‘
< / -2,58curma <= JenpTam <= +2,58curMma \ >
\ i i i/
\ / \/
/ \
/ UP < min (I ) \ >
\/ Het \ i / Ia
< \ /
[logTBEepXOeHME
aHoMaJum / \
> |Y4yeTHBIE MB3MEpPEeHUS / \
AM > | [lpuHATOE 3HadeHUue | <—
\ oK /
\ /

CtpaHuua 23 n3 23



	ФЕДЕРАЛЬНАЯ СЛУЖБА ПО ЭКОЛОГИЧЕСКОМУ, ТЕХНОЛОГИЧЕСКОМУ
	Утверждено
	I. Общие положения
	II. Рекомендации по подведению баланса ядерных материалов
	III. Рекомендации по анализу результатов подведения баланса
	Приложение N 1
	Таблица N 1
	Пример расчета объема выборки УЕ

	Приложение N 2
	Пример оценки инвентаризационной разницы и ее погрешности
	1. Принятые условия задачи
	2. Вычисление ИР
	3. Определение величины среднего квадратического
	Таблица N 1
	3.1 Случайные составляющие  компонентов уравнения баланса
	3.2 Систематические составляющие  компонентов уравнения баланса



	Приложение N 3
	Пороговые количества ЯМ основной учитываемой номенклатуры,

	Приложение N 4
	Таблица N 1

	Приложение N 5


