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[Tonoxenne © nNpUMeHeHMUM METOQOB MarTeMaTU4HecKou

CTaTUCTUKN [ANSl yyeTa WU KOHTPOJNA sAgepHbIX MaTepuanos
(PB-066-11)

depepanbHan cnyxoda rno aKonorMyecKkomy, TexXHornorm4ecKomy
U aToMHOMY Hag3opy. Mocksa, 2011

[TonoxeHne O nNpUMEHeHUn MEeTodoB MareMaTU4eckoWn
CTaTUCTUKU ANS1 yueTa WU KOHTPOMs SAePHbIX MaTtepuaroB HOCUT
peKkoMeHOaTeNnbHbLI  Xapaktep W He SABNAeTcd HOpMaTUBHLIM
PaBOBbIM aKTOM.

HacTosilee [NonoxeHue COAEPKUT pexoMeraaLum
dbenepansHOn cnyXObl MO 3KONMOrUYECKoOMY, TeXHOMNorndeckomy u
aTOMHOMY Hafs3opy Mo MpUMEeHeHWIo MEeToAOoB MaremMaTu4eckou
CTaTUCTUKK B LiensX ydeTta u KoHTpons AM.

BbinyckaeTcsl Bnepable

" Paspa6oTaHo KonnekTMBoM asTopoB B coctase [.A. Bokos, B.C.
Kupcaros, JI1.H. Kywunesckuin, O.B. Conos (®BY «HTL] APb»).



Cnucok cokpallueHuis
B HacTosiljeM [JOKYMEHTe WCNonb3ylTcs cregylouue
COKpalleHus:

MbI'T - MexxbanaHcoBbIX nepuoa

MBA - meTojuKa BbinonHeHus UamepeHni
3bM -~ 30Ha DanaHca MaTepuarnos

NP - UHBEHTapu3auMoHHast pasHuua

KTU ~ Kro4yeBasi TouKa usMmepeHui

CKA - CpeacTBO KOHTPOISt JoCTyna

CKO - cpegHee kBapatuyeckoe OTKIOHEHue
COHK - cnucok chakruvecky HanuMyHoro Konuyecrsa
TBC -~ TENNOBLIAENALIAsN COoOpPKa

TB3J1 - tennosbiaensiowyin snemMeHT

YE - yMeTHasi eguHuLa

Ol7 - (pusnyeckast UHBeHTapu3aLus

M - ANEPHbLIK MaTepuar



l. ObuiMe nonoXeHuss

1. [llonoxeHue o0 nMPUMEHeHK MeTo[oB MaTeMaTUyeckou
CTaTUCTUKU ANA y4eTa ¥ KOHTpONs sifepHbIX Matepuanos (ganee —
[lonoXxerue) BXoOUT B YUCIIO PYKOBOACTB MO De30MacHOCTU, HOCUT
pexoMeHgaTerNnbHbi  Xapaktep U He SABNAeTCs HOopMaTUBHbLIM
MPaBOBLIM aKTOM.

2. Hacrositlee [lonoxeHwe cogepxuT pekomMeHaaumu
depnepanbHoi cnybbl Mo 3KONOrudeckomMy, TEXHONOrM4yeckoMy U
aTOMHOMY HaJ30py No MPUMEHEHUI MEeTOo[0B MaTemMaTUyeCKoW
CTaTUCTUKK B LieNnsiX y4eTta v KoHTpons HAM.

3. Hactosiwiee [lonoxeHwe pexkomeHOyeTcsl WCNoONb3osaTth
npu paspabotrke [AOKYMEHTOB OpraHusauuMm no CcraTucTU4ecKou
0bpaboTke pe3ynbTaToB U3MEpeHWs KonuyecTtsa u cocrasa AM B
kaxxgoyh 3bM, konuyectsa u cocraBa AM npu nepegadax mexay
3bM, a Tawke npu nogseneHuun danaHca AM 8 3bM.

4. CopepxaHue HacTosiLero IonoxeHuns He OXBaTbIBAET BCEX
CYLLUECTBYIOLMX METO[0B MaTeMaTUUeCKoW CTaTUCTUKU. B Hem
npegcrasnelbl MeToAbl MaTeMaTU4ecKo CTaTUCTUKK, KOTopble
Haubornee NpUMeHUMbl B NpakTuKe yyeTta u KoHTposa AM, a takke
pekoMeHgauuu no ux npuMeHeHWlo ANa pelleHus Takux 3afad
yyeTta u KoHTpons AM kak:

YCTaHOBNEHNE COOTBETCTBUA (PakKTudeckux napameTpoB YE
YYETHLIM JaHHbIM;

onpeneneHne obbema MOATBEPXAAOUUX UIMEPEeHUA W
aHanua pasHullbl MEeXay pesynbTaTamu VY4eTHLIX U
noaTBePKAaoWMX U3MEpPEeHUi KonuyecTBeHHbIX napameTpoB HAM,
YE, npoOyKTos;

onpeperieHne odbemMa crnydanHou BbLIOOPKM Npy NpoBepke
NIomMo:;

aHanmMa pacxoxgeHuss aadHHeix no AM opraHusaumm-
OTnpaBuTens U opraHusayun—-nonyJyarteris;

npoBefeHne YYeTHBIX W NOATBepXAawwWux naMepeHun
thakTuyecku HanudyHoro konudecrtsa M ¢ ydyeTom norpellHocTen
U3MepeHUn;

OLleHKa BENWYMHbLI HeusMepeHHbIX notepe M U ee
NOrpeLlHOCTY;

onpegeneHue norpewHoct WP, crartucrudeckut aHanma
3HaummocTu UP.



5. PexomeHaaumu Hactositero MNonoXeHnUs KacarTCs TONbKO
HAM, ydeT 1 KOHTpOIb KOTOPLIX OcyLlecTBnsAeTcs B thopme YE.

6. Hacrtosilee lNonoxeHne cogepXXuT rnpakruyeckue npuMepsbl
BO3MOXXHOIO NpUMeHeHus MeTO10B MaTeMaTUYeCKON CTaTUCTUKMN.

il. PexomMeHgauuu no ycrtaHOBNEHUK COOTBETCTBUS
hakTUyecKkux napamMeTpoB YE cylleCTBYHLILNM YYeTHbIM
OaHHbIM

/. OnpepgeneHne COOTBETCTBUS (PAKTUHECKUX napamMeTpos YE
CYLLeCTBYIOLUM YYeTHLIM JaHHbIM B OpralusaLusax pekoMeHayeTcs
NpPOBOOUTL NYTEM COMOCTaBMNEeHUs1 pPe3ynbTaToB WN3MEpEeHUM
napametTpoB YE € ydyeTHeIMM daHHbIMW. Hanpumep, npu
YCTaHOBIIEHUI HEeCOOTBETCTBUSA pes3ynbLTaTos U3MepeHunit
napameTpos YE y4yeTHbIM [aHHbIM, a Taikke B opraHusaLlusix, B
KOTOPbIX (OpPMUPYIOTCA HoBble YE. YuyeTHble w3MepeHUs
PEeKOMEeHyeTCH OCYLIeCTBISiITb B COOTBETCTBUM CO creuuansHo
pa3pabaTbiBaemMbIiMy MBW, npegycmarpusaomiuvm - nubo
OoZlHOKpaTHOe uamepeHWe napameTpa npopepsieMonr YE, nmbo
BbIMONMHEHNe HEeCKONbKUX OOHOBPEeMEeHHbIX W3MepeHWHU 3TOoro
napameTtpa. B cnyuae, korga MBU npegycvmaTtpusaeT ogHoOKpaTHble
naMepeHvst napamMeTpa nposepsiembix YE, B Hel onpegenseTtca u
NoOpsAAgOK nNonydyeHwst rapaHTUPOBAHHLIX TPaHULL NOrPELLUHOCTY
namepeHus. CoBnageHue pesynbTaTa WU3IMEepeHWs C YYETHbLIMY
AaHHbIMU B npefernax 3TUX rpaluL, peKOMeHAYeTCA paccMmaTpuBaTth
KaK COOTBETCTBMEe (PaKTUYeCKoro 3aHauyeHust XapakTtepuctukm YE
CYLLECTBYIOWMM YYETHLIM AdaHHbLIM.

8. Cratucruuveckyio obpaboTky pesynbTaToB OAHOKPaTHbIX
namepeHun ans noareepxgeHust konudectesa AM B BblOOpke YE
pekoMeHAyeTCsl  OCYLLUecTBNsiTb Ha OCHOBe  onpegeneHHbIX
XapaKTepPUCTHUK.

Tak, Hanpumep, B crniydae onpegeneHusa maccol AM cpepHee
3HaveHue macchl FM B BhIOOpKe OAHOPOAHbLIX (M3rOTOBMEHHbLIX MO
OOHUM TexHU4eckum ycnosusiM) YE pexoMeHayeTcsi BLIMUCIATL Mo

dhopmyne:

n
2.
e . |
m="pg, (1)
rae m,- 3Ha4veHue macch! AIM B otaenbHbIX YE BbIGOPKY;

n-4ucno YE B BuiBopKe.
Ana onpepereHuss 3HavueHUin m, C NOMOLLBID MPAMbIX WIW

KOCBEHHbLIX MeTOL 0B peKoMeHAyeTCHA UCTIONb30BaTb aTTeCTOBaHHbIe



MBW, onpegenswowme nopanok npoBedeHUs1 U3MepeHun WU
rapaHTUpPOBAHHYIO NMOrpellHOCTb pesynbTaTa.

BuibopouHyio aucnepcuto macebl AM B YE pexomeHayertcs
onpenensTs B COOTBETCTBUN C BbipaXKeHUAMMU:

St =L (m-m)" (2)

( n 4

Si =;£}T me _i' me) (21)
=l \ i=]

CKO v koadbhuLMeHT BapuaLun 1o BbIOOpKe pekoMeHayeTcH

onpenensTh No gpopmynam:

S, =%, (3)

v=£_’_“——-100%_ (4)
m

PacuyeT nepequUcrieHHbIX XapakTepuCTUK peKOoMeHOYeTCs
BbINIONHATL C UCNONb30BAHUEM UHTErPUPOBAHHbLIX CTATUCTUYECKUX
naketoB. B cnyyasax, xkorga npu npoBedeHUU U3MepeHUU
konudectsa AM B npoaykrax ¢ ucrnonb3opaxsnem nmerowmnxcs MBU
ObHapy>XeHO 3HauMmoe pacxoxgeHue C YdeTHbiMU fAaHHbLIMW
pekomeHayeTca ybeauTbCsi B LenecoobpasHOCTU AanbHenulero
MCNONb30BaHNA NepednucrieHHbIX XapakTepucTuk.

Ona artoro  pexkoMeHayeTcst  BbIMOMHUTE  MPOBEPKY
COOTBETCTBYIOLWUX CTATUCTUYECKUX TUNOTE3.

9. [ns npoBepku runotea pexkoMeHayetTcs  noaxop,
OCHOBaHHbIA Ha (OPMUPOBaAHUN CTaTUCTUYECKOro BhbiBo4a O
konudectse AM B YE ¢ ucnonbsoBaHuem ABYX TUMNOB rUMNOTE3:
HyrNneBoOW TMnNoTesbl, 3aKmo4varlenca B ToOM, YTOo OeUCTBUTErbHOe
kornuyecTso AM paBHO 3asiBNEeHHOMY U anbTepHaTUBHOWU rMnoTesbl,
zaxrioyalolieica B ToM, 4to konudecteso AM B YE otnuyaeTcst oT
3asBINEHHOrO.

[lpy nposBepke runoTe3 BO3MOXHLI OWKWOKA, cocToslias B
OTKITOHEHW HYNeBou rnoTess!, Korga oHa WUcTuHHa (owmnbka 1-ro
poaa), u ownbka, cocrosLlas B NPUHSTAN HYIEBOY MMIOTE3bI, Korga
UCTUHHOW ABNAETCH anbTepHaTuBHas runortesa (owmbka 2-ro poaa).



BepoATHOCTM BO3HUKHOBEHUSA oWwnBoK 1-ro poga 1 onbok 2-

ro poga cCooTBeTCTBEHHO 00603Ha4aoTCsl, Kak a U B.

10. TlpoBepKky corrnacusi OMbITHOrO pacnpegeneHns C
HOpMarlibHbIM 3aKOHOM PeKoMeHAyeTcs NPoBOAWTL B COOTBETCTBUM
¢ [lpaBunamu NpOBEpPKWU. cornacusi OnbITHOroO pacnpegeneHus ¢
TeopeTuyeckum (pexomeHaaumy no craHpaptusauum P 50.1.037-
2002). Npu aTomM B 3aBUCUMOCTH OT UMCIIa NPOBOAUMBIX U3MEPEHUN
pekoMeHayeTCs UCnonb3oBaTh pasnuyHbie KpUTepumn.

Hanpumep, npu uucne U3MEpeHUW, npesbillaolem

NSITLAECAT, PEKOMEHYSTCS UCNONIb30BaTL KPUTEPUA .

Mpy pacyeTe o> peEKOMeHAyeTcsl TabnuuHbIi MeTop

OTOOpaXeHuss, NpY KOTOPOM 3HayeHus, Hanpumep, copepXaHus
Kaykgoro wu3ortona Xx; (i=1,...,n) pacnonaralTcs B nopsgke uX
BO3pacTaHusa U pesynbTaTthl yropsaodeHus (X, j=1,..., n) 3aHOCATCH
B nepBbin cTondey Tabnuy. Bo BTOpou ctonbey Tadbnuy
3anuchiBalOTCA 3Ha4dyeHus1 oyHKUMK pacnpesereHns rnpoBepaemoro
TeopeTuyeckoro pacnpegernenus F(x), j=1,..., n. B Tpetuir ctonbed,
Tabnuy sanucbiBaloTcst aHadeHust In F(xj), j=1,..., n. B 4yeTBepThIX —
3HaveHus (2j-1)/(2n), j=1,...,n. B naTbii — Npou3BeaeHnsa 3HaYEeHU’
B ctonbuax (3) v (4) ansa j=1,..., n. B WwecTon — pa3sHOCTb eaQuHNULIbI
U 3HaueHUW B ctonbue (4) ang j=1,..., n. B cegbmoi - pasHoOCTb
efuHuUbl U 3HavYeHun B ctonbue (2) anst j=1,..., n. B BOCbMOM
cTonbely 3anuckiBaloTest 3Hauenwst In [1 - F(x)], j=1,..., n. B OeBATbLIU
— fipou3aBefeHust 3HavyeHunii B ctonbuax (6) v (8) ans j=1,..., n. B
OeCsiTbIM — cymMa 3Ha4vyeHun B cronbuax (5) u (9) ansa j=1,..., n. o
TAbrMLaM PacCcUnTLIBAIOTCH 3HaUYeHUst afn= - n — 2 J{[(2j-1)/(2n)] In
Fx) + [1 - (Z-1)2n)] In [1 - F(x)]}. 3pecb cymmupoBaHue Mo
j=1,...,n. PaccuMTaHHble 3HAYEKWs ©°, CPaBHMBAIOTCS C
Kputuvyeckum  ana ypoBHsi  3Hauumocts 0,05  3HauveHuewm,
npmeedeHHbiM B [lpaBunax npoBepku cornacusi OnbITHOrC
pacnpegeneHus C  Teoperudeckum (pexomMmeHgaun o
ctadHgaptuaauuu P 50.1.037-2002).

11. TlpoBepky crToxacTuyeCkon HEe3aBUCUMOCTU Pe3ynbTaToB
napannesibHbiX onpegeneHut pekoMeHAyeTcss npoBoanTh Ha
OCHOBE KpuUTepusi OTHOLWIeHWX KBaapaToB [ocrienoBaTenbHbiX
pasHocTeu. [ns atoro Ans Kaxxabl X N O4HOBPEMEHHbIX “3aMepeHui
paccunTLIBaAETCH 3HaYeHue:

v(n)=g*(n)/s°(n), (5)
roe 32(”)=[§(xf+1 -—-xf)’] /[2 n-1)], s*(n)= -an(x: -5)2_ /(n—l): §=[ixf] /M

i=l =1




B cnyyae y(n) > Y0s(n), TBe Yo0s(n) = T+uUges /Nn-1, @ Uo,05 —
TabynvpoBaHHOEe  3Ha4yeHue, TUMNoTesa O  CTOXacTUYEeCKOU
HEe3aBMCUMOCTU pe3ynbTaToB napannerbHbiX onpegerneHu He
OTBepraeTcs.

12. TlpoBepky He3Ha4YMMOCTU pacXoKAeHUs1 pes3yiibTaToB
napannensHbIX onpeaeneHwn (x; i=1,...,n) Anst KOXO0MA cepun U3 n
nsmepeHuu npu goeeputenbHon BeposaTHoctu 0,95 pekomeHayeTcs
oueHuBaTh C NOMOLULIO HepaBEeHCTBa:

‘xf —;l <p’S x, (6)

rne BepxHas rpanHuuya  otHocutensHoro CKO  peaynbTatos
naMmepeHumn BBS,.:gJE/(zx), AoBepuTencHble rpaHuubl (MHTepBan)
Criy4ainHoi NOrpeLlHoCTY peayrbTaTa USMEPEHUA & =1, y,sS, /\n—1,

cpefHee apudMeTUYEcKoe x = (Zx] /n,

i=l

CKO s = (i(xf —x ]/(n-*l). i’(n.j);o,gg - 3HaveHue KoahPuumeHTa

i=1

CtotogeHTa ¢ (n-1) creneHsmm cBobogbl Mpyu [OBEPUTENLHOW

BeposiTHocTU 0,95. [lpu onpeaeneHnn 3HaveHust KoadduvumeHTa 3
UCMNONb3YIOTCA CyLecTByoline B 9TONM obnactM craHgaprthl U
pekomeHpauun. B cnyyae BbLINONHEHUA HepaBeHCTBa OCHOBaHWM
ansa UeknoveHus 13 asannaa /-ro aHayeHus Kak aHoMaribHoro Her.
13. [1nsi NnpoBepKU HE3HaAYMMOCTM pasnuuua gucnepcun no
kputeputo KoxpeHa ans kaxporo usortona (anemeHrta) obOpasLoB
KaXO0ro cogepXxaHusi pekoMeHayeTcsi paccynThbiBaTb 3Ha4YeHus

G . =S ;Sf . (7)

N —
3pech Sf=2(xj—-x)2 /(N-—l), a S.,- Haubornbllee u3 S;.

J=1
— N

Pacyer x npousBoauTcs No dopmyrne: x=§xj /N, N — yucno
napannernbHbIX onpefeneHu COAEpXaHUsl KaXaoro usotona
(anemeHTa) B Kaxgom obpasue, a m — konuiecrtso 0OpasLIoB
KaXXOoro Cofep>XxaHus.

Jinsi  npoBepku  He3HauumMoCTW  pasnuuusa  Qucnepcun,
paccymTaHHble 3HaYeHus1 G_, CPaBHUBAKTCS C KPUTUYECKUM LIS



ypoBHA  3Hauumocty 0,056 3HaueHuem G (N-1,m), KOTOpOe

onpeaensieTcsi B COOTBETCTBUM C CYLLECTBYIOLIMMK B 3TOM obnactu
cTaHaapTamMn U pekomergaumnsiMu.

14. INpu nccnenosaHumM ogHOPOAHROCTY 00pasLoB cogepXaHus
aremMeHTa (M3oTona) ANs KaXKOOoro coepXaHusi Mo  Kaxgomy
onemMeHTy  (M3oTony) paccyuThiBaeTCA  CyMMa  KBagpaToB
OTKITOHEHUW pe3yrbTaToB ornpeseneHui BHYTPY npob (nog npobamu

3nech MOHUMAIOTCH obpa3yb! OAHOrOo cogepxaHusi)
N J

S, =Y Y(x,~x.) ¥ Mexmy cpeaHUMM apudMeTUYecKUMM MO

nel jel

N -— et
npobam SSH=JZ(},,- )z 3necb x,~- CpegHee apuhmMeTnyeckoe

n=l

3HadyeHue J naparnnerbHblX onpedeneHun (X, j=1,...,J) Kaxgoro
anemeHTa (13otona) B N — oM obpaslie uccriefyemoro cogepaHus,

a x- cpeaHee apudMeTundeckoe sHadeHue Bcex NJ onpegeneHuis
Xp. 3areMm  BblMUCNAIOTCA BbLIOOpOYHbIe cpedHWe KBagparThl

OTKIOHEHWI pesynbTaToB BHYTpY npob SS. =SS,/(N(J~1)) u Mexay
npobamu S§S.=s5S,/(N-1) [Ans Hegenumbix o6pasuos CKO,

Xapakrepuaylolime HeoQHOPOAHOCTb MaTtepuana Mo CoAepXKaHWUIo
KaXOoro anemeHTa (M3aoTona) B obOpasuax KaXAoro coAepkaHus

arieMeHTa (M30Tona), PacCUMTLIBAIOTCS N0 OPMYNE: o, =+/5S./J.

[lpumep cpaBHeHMs OBYX anropUuTMOB 00paboTKX CNEeKTpPoB
npuseneH B lNpunoxetny Ne 1 k HacTosiemy [NonoXxeHuto.

Ill. OnpegeneHuye ob6bLemMa noarsepxKaaroLLnX U3MepeHUn
u YE ans namepeHnn. AHanus3 pasHuuUbl Mexay peaynbraramm
YYeTHbLIX U NoATBePXAaLNX U3MepeHn’

15. Tpy HanuuuK BO3IMOXHOCTEN pekomMeHayeTCcsl NMPOBOSUTH
noaTeepxgarwwme namepeHns scero M, Haxogsierocst B 3bM. B
NPOTUBHOM Cny4yae pekoMeHAyeTcsi NposBoauTb uaMepeHust YE,
cnydanHbiM 0Bpas3om BblOMpaemMbix U3 06LUEero UX Koruyecrsa B
3bM. [Tpu 9TOM peKoMeHayeTCs NPUMEHSTH
ouepeHUMpoBaHHbIN  OOX0A, YYUTLIBAOWMA BRMAHWE Tpex
pakTopoB: kateropuu HAM, obbema npumeHeHuss K Hemy CKI w
maccbkl AHM B YE.

16. INpu ocyulecTBineHun auddepeHUMpoBaHHOro noaxona K
BblbOpy YE pana nposBegeHuMs noaTBepKOaloWMX U3MepeHun
pekoMeHayeTca pacnpegennTe UX no crpataMm (COBOKYMNMHOCTAM
oTAenbHbIX YE C oguHakoBbiMW WM ONuUskumyu  ousnHeckummn
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Xapakrepuctukamm U xumuyeckum coctasom AM), n cocrasurh
nepevyeHs YE, Bxogsumx B Kaxaywo crtpaty. [lpy atom obbem
BoIDOpKM 3apaercAd AByMs  BenMduHamu: G — NOPOTroBbIM
konudectBoM HAM B eguHuiax mMaccel U P — BEpPOATHOCTLIO
obHapyxeHUs1 HegocTaun/manuika noporoeoro Konuyecraa AM.

17. MNoporosoe konuyectso G pekoMeHOyeTcsl onpeaensaTb B
3aBUCUMOCTN OT KaTteropuu -AM.

18. BeposTHOCTL OBOHapyXeHust Hepocradu/manuilka P
pexoMeHayeTcs onpenensiTb B COOTBETCTBUU C Tabnuuei 1.

Tabnuua 1

BeposaTHOCTbL 0OHapyXeHMUs Hegocrauu/uanuilka
noporoporo konuyecrea M ans pacyeta o6bemMa BbIOOpKU
NnoATBEpPXnarLux nusmepeHnn

BepoATHOCTbL
oBHapyxeHus P, %,
He MeHee

T —— —

O61wem npumeHenus CKO k AM
Ans Ans |
KaTeropui KaTeropum
Tonsbko nnomoObL! 50 30
Tonkko cuctema HabnogeHus 50 30
| OqHOBpemeHHOo Apa Buaa pasHoobpasHbix CK/ 25 1
OaHoBpeMeHHO m BUAOB pasHooBpasHbix CKO |  100+(0,5)" 100+(0,3)"

19. Ecnu AM npenctasneHsl B ¢opme YE, LenocTHOCThb
KoTopbiX npu HaxoxaeHunn B 3BbM B MBIl obecneveHa ux
KOHCTPYKUueh (Hanpumep, HepasbopHble Tennosbigensiwoye
cOopku vinu auckn, dnouku, usgenus ¢ AM, nokpeiTble oborovkamu,
B pesynbTaTte yero M He mMorytr ObiTb M3BNeyeHb! U3 Hux Oea
HapylleHns LenocTHOCTU obosnoYek) n moxeT ObiTbh noaTeepxneHa
(Hanpumep, BuayarnbHbIM OCMOTPOM, CpaBHeHMeM obpa3oB ramma-
UNu yNbTpasBYKOBOrO CKaHUpPOBaHWA LLBOB CBapKW), TO ONs aTUX
M npu pacyere obbema BbIOOPKU NOATBEPXKOAIOLIUX UIMEPEHUN
PEKOMeHyeTCs UCRonNb30BaTh 3HaYeHus BEPOSITHOCTEW
oDHapyXeHusi, aHanoryHsle npumeHsiemMbiM K AM ¢ nnombamw.
[lpy 3TOM pexomeHayeTcAa npuH¥UMaTtb BO BHUMaHue Hanudue
AOKYMEHTAanNbLHOTo NOATBEPXAEHUS LIeNOCTHOCTU HepasbopHbiX YE
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N OTCYTCTBMSA  HeCaHKUWOHMPOBAHHOrO JOCTyna, a TaKkke
hakTnyeckou nposepku CK npu nposegeHun ®A.

20. Pacyer obbema Bouibopx (n) pexomeHayeTcs
OCYLLIECTBIATE B COOTBETCTBUM C [punoxkeHnem Ne 2 K HacTosilemy
[TonoxeHuio, No popmyne:

n=|M- Py |, (8)

N — xonndecTtBo YE B cTparTe;

X — cpegHas macca AM B ogHon YE;

[ T — B cdopmyne osHauyaeT OKpyrreHwe fo Gnwxaiero
bonbllero Hernoro yucna.

21. Homepa nognexawmx maMmepeHuio YE pekomeHayeTcs
BbiOUpaTh CnyyamHbiM 00pasoMm M3 nepedHst nposepsemMbix YE
Ka)KOou cTpaThl.

22. CnyyalHbin BbIDOP pPeKkoMeHAyeTCsl [poBOAUTL C
NOMOLULIO TreHepaTopa CcrnydyauHbIX 4YUcen C npeasapuTenbHbIM
npuceoeHWeM Kaxaou YE nposepsieMon CTpathl MNOPSLKOBOMo
Homepa oT 1 Ao N.

23. MNocne namepeHus konuyecTBeHHbIX napameTpos AM, YE,
NPOOYKTOB pPEeKoOMeHAyeTCs MPOBOAWTL aHanu3 pasHuubl MeXxay
pesynstTaraMmi ydeTHbIX ¥ NoATBepXA4atomnx U3aMepeHnn.

Ansi  9TOro  pekoMeHayeTcst  paccuutaTh  3Ha4eHue
KOHTPOJILHOIO Aonycka no hopmyne:

K =2158\/O-j00m& +J2 o (9)

yuemn ©

3gechk o,,, - CKO noareBepxaawolmux UaMepeHun, a o -

p—
CKO yyeTHbIX UamMepeHUn.

24. Tpyn npoBegeHwn uamepeHW YE HecKonbkKux crpar B
criyyae HeobxogumocTu o0beavHeHWst pe3ynbTatoB U3MepeHWUn
pekomeHayeTcs AN HopMarbHO pacnpefeneHHbiX chnyvyauHbIX
BelnWYMH BbINOJIHATL NPOBEPKY IUMOTe3 O PaBEeHCTBe cpefHuX
3Ha4yeHur K Aucnepcun. ITo MOXeT notpedboBaTbCcs B 3apavax
00benHEHUs HecKorbKuxX crpaTr, numbo B 3agavax pasbueHus
OOHOW CTpaTbl HA HECKOMNbKO ANs Mnony4vyeHust npencraBuTenbHbIX
pe3ynbTatoB. [lpuMep nNpPakTUYEeCKoro peuleHnst Takoh 3apjauun
npviseaeH B [punoxkeHunn Ne 3 HacTosLero [onoxeHus.



12

J1Be BbIDOPOUHbLIe AUCNEepCUN PEeKOMEHAYEeTCs CpaBHUBaTb C
nomMoulbto Kputepus dullepa F. [Ana aToro BLIMUCNAIOT OTHOLLEHUE
borbilien BLIDOPOUHONW AUCIIepcui K MeHbLLEN.

2
v S

Ecnuv oTHoleHWe BbIOOPOUHBIX Aucnepcuin  F ==L npu s?)s;
$3

bonblle unu paBHO F , C4ncrnom cTeneHen csoboabl n,—1 W n, -1,
2

roe n,,n, - 00beMbl BbiOOpPOK, @ «- YpPOBEHb 3HAUUMOCTU, TO

DEKOMEHAYETCA TMNPUHATL TUNOTe3y O HepaBeHCTBE  [BYX
reHepanbHbIX AUCNEpcuid W, crneaoBaTenbHO, Henb3si 0bbLeauHATD

BbibOpKkKU. B criyyae cobniogeHust ycrnosus F<F , pexoMeHayeTcs
]

NPUHATL T[UNOTE3Yy O pPaBEHCTBe TreHepanbHbIX AUcrnepcui, Wu
nepexonsT K NpoBepkKe paBeHCcTBa BbIDOPOUHLIX CpegHNX 3HaYeHUN.

CpefHue 3HavyeHust HopMarbHO pacnpeneneHHbix cnydanHblX
BENMUUUH pPEeKOMEeHAYeTCs CpaBHWBaTb C MNOMOLLBIO (- KpUTEpus
CTbiogeHTa, 3HauyeHusl KOTOporo npuBedeHbl B  aHanuse
XapakTepucTuk BbIBOpoUvHOro pacnpepenedns (IpunoxeHve Ne 3
HacTosilero [lonoxewust). [ina 3Toro, B chydyae [oKa3aHHOro
paBeHcTBa BbIOOPOYHLIX AUCNEpPCUl, BbIYUCIAIOT  CBOOHYIO
OVCriepcuio B COOTBETCTBUM C BblipaXKeHneM:

2 (”1 '_'1)_5:12 +(£2 '_'1)&2

-+, 2 (10)
U 3Ha4yeHune ¢ cornacHo BbIPaXXeHWIO.
t = m, ﬁ%
= (11)
S |—+—
n, n,

Ecrm |f<t,.,,, TO PpeKoMeHOyeTCcst MPUHATL rurnoTesy o

paBeHCTBe cpefHuX. 34ecb a - ypoBeHb 3Ha4YMMOCTU, a K - YUCIOo
cTeneHer ceobofbl, onpefensiemMoe BhipaXeHUem k=n +n,-2. B

cnyyae [|2t,, ., mi#m.

PekomeHAyeMblA  NOPSAAOK  NPUMEHEHUs1  KOHTPOnbLHOIO
aonycka, a TakKke npuMmepb! CpaBHEHUS [OBYX BblOODPOUHbLIX
aucrniepcuii M cpeadux npuBedeHol B [lpunoxenun Ne 4 «
HacTodAuleMy [lonoXxeHuIo.
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IV. OnpegeneHvie o0 bema cnyyanHon BbIOOPKK
npu npoBepke nnomob

25. [1ns onpegeneHus obbema BeIOOpKY rpoBepsieMblX NIIOMO
peKkoMeHayeTcsi paccuutatb 3HadeHnme n = [N (1 - (1 -
0,95)00N) 1" rne N — KONMUYeCTBO ycTaHOBMEHHbIX NIomM6 B 3EM.
3nech [ ] Taoke o3HayaeT OKpyrreHue Ao Grmkalillero Gonbliero
nernoro uJucna. 3HayeHuss obObema BbIOOPKM AN  pasfnvuyHbIX
aHadeHun N npusegeHbl B [llpunoxeHuu Ne2 K HacTosiemy
[ lonoxeHuio.

26. Homepa nognexaiymx nposepke riioM6 pekoMeHAyeTCH
BblOMpaThL crydamHoivM o6pasom.

V. AHanuna pacxoxaeHusa gaHHbIX
opraHv3aluu-oTnpaBUTeNs U opraHu3anuu - nonyyJarens

217. Ansa aHanuia pacxoXaeHus gakHbix no AM opranusaymu-
oTNpaBuTensa W opraHusauyuu-nonyyarens  pekoMeHgyeTcs
onpenenuTb AoNYyCTUMbIE rPaHuLIbl Takoro pacxoXaeHus:

4 . =258-0, , (12)

o

o—n

rge - CKO pes3ynLTaTtoB navepeHun Macch! ¢ NOMOLLLI BECOB
oTnpasuTens W nonyyarerns. B obwem cny4ae:

G—H :‘\/‘ij;:l-:sjmn +Rﬂ2ﬂﬂ +Sjﬂﬂ’ (1 3)

rie Rlomn W R%,, - 3HauyeHus cCriyyaiiHbIX COCTaBRSIOLLMX
NOrpeLUHOCTe BECOB OTNPaBUTENS Y NnonyJyatens COOTBETCTBEHHO,
a S,, W S2 - 3HaueHusl CUCTEeMaTMYECKMX COCTaBIiAIOLLUX
NOrpeLlHOCTel BecoB OTNpaBUTEnNs U rnonyyaTenst COoTBETCTBEHHO.

Ha npaktuke B TexHMUecKOW AOKyMEHTauuu Ha Bechl, Kak
NpaBuno, YykasaHa nonHasi MOrpewHocTb, npuBedeHHast K
poseputenbHoMy uHTepsany 0,99, yxe Bkniovawwias B cebs kak
CUCTEMATUYECKYIO TaK U crny4vyalHylo COCTaBsIsoLMe NOrpeLHOCTH

(Haripumep: B abcomwoTHbIX eauHulax A=+0,7 e w1 B
OTHOCUTESNbHbLIX &~20,1%). B 3TOM cCrnyyae pacyeTr Begetcs Mo
hopmyrne:

Cocn =\ Loy + L (14)
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nw

G =18y ) +(m8,, ) (15)

B crnyyae OTCYTCTBMA AaHHbIX [0 BecaMm OTnpaBUTens
COOTBETCTBYIOLLME MOrpeLlHoOCTN NPUHUMAKOTCA paBHLIMU HYNIO W
COOTBETCTBEHHO AONYCTUMbIE PaHulbl pacxoXgeHua OaHHbIX Mo
AM opranusauuu-oTnpaBUTENs ¥ opranusauun-nonydarenss oygyr
bonee ™"xectkumun’., [lpyuMmepbl pacdeta, a TaKKe , anroputm
OLEHKN 3HaUYMMOCTU CUCTEeMaTUHYECKUX pacxXxoXaeHumt o~
npusenieHbl B Mpunoxexuy Ne 5 k HacTtosuemy INonoxexuto.

28. Ecnu pacxoxgeHue paHHbiX no HAM  opraHusauuu-
OTNpaBuTeNss U opraHusauuu-ronyyarens |m,,, —m.,|<4,,, (3necb

m,., - Macca AM no gaHHbIM opraHusauuu-oTNpaBuUTend, a m,, -

mMacca M no pgaHHbiM  opraHusauuu-nonydatensi), To AM
PEKOMEHOYETCA CTaBUTb Ha y4eT B OpraHusauum-nonydyarene no
[aHHbLIM OpraHu3aLUK-0TNIPaBUTENIS.

VIi. NpoBeaeHMe y4eTHbLIX U noaATBEePXAAIOLWUX U3MepeHUn
bakTUyecKM  HanuuyHoro konuyectea M c yyetom
norpelHocTe UsMepeHnin

29. B yyete u xoHTpone HM Haubonee pacnpocTpaHeHa
3ajava conocTaBnenus pesynsTaToB NOATBEPXKOALNX U3MEPEHN
AM ¢ ydeTHBIMM paHHbIMU. 3Ta 3apgadva onucaHa B pasgene lll
HacTosLero [TonoxeHus. OaHako nHorna BO3HUKaET
HeoOXoAMMOCTL npoaHanuaupoBaTbk AaHHble no naptuu  AM
(pasgen V Hactosiuero [lonoxexusi), ctpatam AM. Pakruyecku
HannyHoe konuvectso AM B cTpare us N YE, umetownx macey My,
k=1,...,N pexomeHayeTcs onpeaenaTb cneayoLinm obpasom:

N —
I=) Mi=NM, (16)
&=l

raoe M- cpegHee ydeTHoe sHaveHue macchl YE.

30. Npn oLeHKe hakTuuecku HanudHoro konudecrsa AM no
BbiOOpKe  {fu,i=1.,n} U3 OrpaHUYMEHHOM COBOKYMHOCTW, rae

i =mi+ Ami, My — UCTUHHOE 3HauveHue macchl AM ans i-on YE, a Amy;
—  HeonpefdeneHHOCTb  3TOr0  3Ha4YeHUd,  pexoMeHayeTcs

paccMaTpuBaTb, No KpanHen mepe, TPY KOMMNOHEHTh! An:
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- niepeas U3 HUX (8) siBnsieTcs yHKUKen nsmepsiemMon Macchbl,
Xapaktepuctuk obpasila, BIUSIOWMX Ha KanubpoBky, MeToga
uamepeHua (rpyM NOBTOPHBLIX W3MepeHusiX & BedeT cebs Kak

cucTtemaTtuyyeckaa norpelHocTs). BrnmsHne & Ha wuaMepsiemMblio
3HaYeHUst MUHUMU3MPYETCA MNyTem [MOCTPoeHUs KannudpoBOYHbIX
KouBbIX. B  AOEUCTBUTENBLHOCTU  TMONHOCTLIO  UCKITIOYUTL  3TY
COCTaBIIAWYID He YyOaeTcd, KaKaoe W3MepeHue umeer
cUcTeMaTuyeckoe OTKITOHeHue, 3aBucsilliee OT MacChl, a TalKe OT
OPYrUX aKTopoB, BAMAIOUWMX HA pesynbrar usmepeHus. B
nogeanbHOM Cnydyae 9Ta COCTaBrAwWAas YXe BKIlYeHa B
AUCNEepCuto;

- BTOpast: m — (PyHKUMSA OUEHOK KarmbpOBOYHON KPUBOW,
npudem  koapouMuneHThl nocnegHen  obbIMHO  3aBUCAT  OT
‘namepsemon maccel. [pn namepeHun gByx pasHblx YE n Kkaxgou ua
HUX SIBNAETCH NPUYKUHON KoBapualuy UsMepeHun, a KoBapuauus B
CBOIO oYyepeb 3aBUCUT OT Macc 3Tux YE;

- TPeTbsl: & — CchydanHas norpeLllHocTh, CBA3aHHas Cco
cTaTUCTUKOM cveTa. OHa npuHuMaeT He3aBUCHUMble 3HaYEeHUs1 Npw
MOBTOPHbLIX M3MepeHusix ogHon YE, a Taiwke ansi pasHeix YE. B

obLueM criyuae g siBnsieTcsa pyHKUMen namepsieMoit Maccehbl.

BuiOopkn u3 crpaTtbl 00bIMHO SABHSAIOTCS 0eCcnoBTOpHbLIMM.
CnyyanHble BenuunHbl {m;, i=1,...,n) OOVHAGKOBO pacnpeaerieHbl, Ho
B OoTnuyue OT cnyyas BbIOOpKM U3 OeCKOHeYHOW reHepanbHOU
COBOKYNMHOCTY He SABNAKTCA He3aBUCUMbIMU. 3JTa 3aBUCUMOCTDb
onpeaensieTca KoBapualueu, Kotopasa B paccmartpvBaeMom criy4dae

paBHa: cov{mi, mj)=—o” /(N —1). 3aech

(N o 2\
o* = Z(M—M) /N. (17)
\/=] /

CBsi3b XapakTepucTUK BblDOPKM C XapaKkTepucTUKamu cTparhi
be3 yyeta norpelHoCTM U3MepeHus PeKoMeHOyeTCsl OnUChLIBaTH
criefyowinmM obpasom:

E(m)=E(m,,i=],..,n),Var(m) = (N — n)o* (N —1)n),

N
E((Q (m, ~m)*)(n-1))=Na* (N -1).

f=]

3oecb E(x) v Var(x) — mateMatuueckoe oXxuaaHue u aucriepcus
BEJTNYUHbBI X COOTBETCTBEHHO.
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31. OueHka dakTudecku HanuyHoro konudecrea HAM
CTPEMUTCH K WCTUHHOMY 3Ha4YeHUi npu YMEeHbLUeHUUM CyMMbl
cucTemMaTu4eckux OTKMOHEHWW, KOTopbie BHOCUNO Obl naMepeHue
kaxxgow YE crparh:

Var(I)= N*(N - n)c'i'ﬁ /(N -Dn)+N? (iif’y) /n* — OQUCnepcust OLIeHKN.
i ]

3pecb 67 = (N—-l)/(N(n—-l)){i(rﬁi-—-{rﬁ >)? — iﬂi-ﬁ- (iiﬂy)/n} , rge
I J

i=l i
<m>-cpefgHee 3HadeHwe m,,i=l,..,n, @ VuVy — OLUEHKN SNEeMEHTOB

MaTrpuubl AOUCMEpPCUA TMOrpeluHocT UaMepeHni. Takue OueHKU
YCNOBHbIX 3HAa4YEHUM OUcnepcun U Koeapmaumm 3aBUCAT OT MacChbl U
CNy>aT oueHKaMy maTtemMaTuyeckKux oxuaaHuy ansi BLIOOPKU aTUX
3HadYeHUn pgucnepcun W KoBapuauuu. [locrnegHee no3BoOnsAeT
pabortaTb C¢ BbiDOpkaMy U3 KOHEYHOW COBOKYMNHOCTU C YYETOM
NOrpeLLiHOCTEe USMEPEeHUIn, He orpaHuumBasl cebst KOHKPEeTHOU
MOZENbI0 MOrpeluHocTU. YCnoBHble 3HayeHusa [ucnepcun u
KoBapuauum ODbIMHO copepXatcsi B onucaHuM U nporpaMmmMHOM
obecneyeHun  OOMbLUMHCTBA  COBPEMEHHbIX  U3MepUTerbHbIX
CUCTEM.

OueHka thakTnyecku HannyHoro Konudectea AM B YE crpathl
CTPEeMUTCH K WCTUHHOMY 3HaYeHUK NPU YMEeHbLUEeHUUM CyMMb
cUCTeMaTUUYeCcKUX OTKNOHEHWW, KoTopble BHOCUIO Obl M3MepeHue
kaxkgo YE crpartsl. Ans MuUHUMM3aLUY CYMMbI CUCTeMaTUdecKuX
OTKINOHEHUA peKoMeHayeTcs nposegeHue 6Gonee TiLaTensHOU
KanuobpoBKK, YyuuTbiBalOLEe! 3aBUCUMOCTbE  CUCTeMaTUYeCKuX
OTKIOHEHU OT U3MepsieMOn MacChl, a Takke ApYrux BNUSIOWMX Ha
naMepeHue pakropos.

YKaszaHHOe Bbllle CcnpaBeariMBoO Npyu Hanuuuum O0CTaTOYHO
bnuskux napametpos YE. [lpy Hanuuuu sHauuTerbHbLIX pasnuuui
napameTpos YE pexkomeHayeTcsti ucnonb3oBaTtbt He abComnMoTHbIE
3HayeHUs1 MaccChl, a pacxoxieHust 3TUX 3HayYeHUW, MNosly4EeHHbLIX B
pe3ynbTaTte Yy4eTHbIX W MnoATBepxaaloumx uamepeHun. B atom
criyyae oueHMBaeTcs obulast BenuunHa pacxoXaeHust JaHHbIX.

VIl. Onpenenenne norpewdoctun UP. CtatucTnyeckuin aHanums
3aHa4ymmocT NP

32. AP pekomeHayeTcsi BbIMUCTIATL MO aNeMeHTY U Mo U3oTony
ans kaygoro AM:

VP = ®K — [IK = OK — (HK + YB ~ YM), (18)
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roe ®K - dhaktnyeckn HanudHoe konmvectso AM B 3bM,
onpegeneHHoe B pe3ynbraTte AaHHou OU;

AK — AoKyMeHTaribHO 3aperncTpupoBalHoe KonmiecTso FiM B
3bM Ha Havyano ®1 (koHey gaHHoro Mbl);

YB — pgokymeHTanbHO 3aperucrpypoBaHHoOe yBesinyeHue
konnyectea AM B 3bM 3a pgadHbin MBIl B pesynbrate Bcex
NOCTYrneHnn, HapaboToK U T.4.;

YM — pokymeHTanbHO 3aperucrpupoBaHHOe YMeHblueHUe
konvyectBa AM B 3bM 3a pganHbir MBI1 B pesynbrare Bcex
oTnpasok 13 3bM, sifilepHbIX npeBpatlesuit, noTepb U T.4.;

HK — gokymeHTanbHo 3apermcTpupoBaHHoe konudectso AM B
3bM Ha Hauvano gaHHoro MBIT.

YpasHeHne P MOXHO npeactaButb kak cymmy AM (anemeHTa
Unm naotonay.

NI N2 N3 N4
1P =_(Zmi +Zmi ‘Zmi "Zmi)' (19)

j=1 i=1 i=] i=]

rae: N1 — konuyectso YE B HK

N2 — konuyecteo YE B YB

N3 — konuvectso YE B YM

N4 — konuyectso YE B ®K

m; — Macca anemeHTa rnpu oripegeneHun VIP no anemeHTy
(maccoBast gons C):

Im; = mH|C], (20)

rae: my— Macca HeTTo;
m; — Macca usorona rpv onpegeneHin VP no nsotony
(Maccosast gons C,):

m;=m,y C; Cy (21)

33. Onsa oueHkn norpewHocth WP pekomeHgyeTcst
Mcnonb3oBaTh METO/ NepeHoca MNorpetlHocTU U3MepeHun.

34. B cBA3n C TeMm, YTO u3MepeHus KonuvecTB HAM, Kak
npaBuno, SABNSIIOTCA  KOCBEHHbIMKU, TO  aucnepcuio WP
pekoMeHayeTcsa B 0OWwem criydae npefCraBrsTb KBafpaTHOW
AnaroHanbHoOuW MaTpuulen gucrniepcun U KoBapuauun pesynbTaToB
M3MEpeHun, KotTopas, UCXods W3 Yucna KOMMOHEHT YypaBHEeHWs
DanaHca martepuanoB, coaepXuT no 4 cTpoku u crondbua n umeer

BULL:
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021 P12 0; G P13G1 03 P14 Of Oy

6"up =| P21 61 G2 G’z P23 G G3 P24 Oz Oy (22)
P3161063 P306203 G P3¢ G3 Gy
P41 G G4 fPyg2 0,04 P43 G3 Oy 0'24

C yyeToM (22) BhipaxeHue Ansl onpeferieHusl norpeLlyocTy
NP moxeT ObITb npeAcTaBneHo B cnegyouem Bnae:

Opp =

{Z‘I: G}i Py0; 4 (23)

\ =l j=l

roe i - UHAEKC CTPOKU MaTpuLibl OAUCTIEPCUA ¥ KoOBapuaLlui;

J - nHAekc ctonbua MaTpulbl AUCNepcun 1 KoBapuauuy;

0; — NOrpellHoCcTE pe3ynLTaToB UsMepeHus Konuyectra AM
B KOMMOHEHTE ypaBHeHUs banaHca ¢ UHAESKCOM

O; - MOrpeLUHOCTL pe3ynLTaToB UuamepeHus konudectsa AM
B KOMMNOHEHTE ypaBHeHUsa banaHca C MHOSKCOM J;

Oy - KOSbUUMEHT Xoppenauuu Mexgy KOMINOHEeHTamu
ypaBHeHust banaHca ¢ uHaexcamu i u J.

CTpyKkTypa morpellHOCTY pe3ynbTatoB  uameperusa HAM
paccMoTpeHa B pasgerne VI HacTosilwero [lonoxeHust. B aTom Xe
pasferie MpuBedeHbl aHanUTUHECKMe BblpaXeHust AnA pacyeTa
aucnepcun U kosapuaumm. B Takux pacyerax pekomeHayeTcs
UCNonb3oBaTh [AaHHble, coAepXalpnecs B [OOKyMeHTauuu Ha
cpeacrsea uamepeHusi, 8 MBU.

MpuunHON Koppensaun mexay KoMNoHeHTamMu ypaBHEHUA
DanaHca MOXeT CNyXXUTb UCNONb30BaHWe Npu NpoBeLeHnY YYETHbIX
uamepeHun AM oaHUX K Tex xe cpecTB UamMepeHus.

35. [ns1 Beiuucnennss CKO BenuyuH KaXkaoro U3 KOMNOHEHTOB
ypaBHeHus1 banaHca Bce YE, KOTopble nogsepratoTcsl UsMepeHusiv,
pekomeHayeTcs pasbute Ha Heckonbko (K) He3aBUCUMBIX Opyr OT
apyra (HekoppenupoBaHHbIX) crTpaT. [ucnepcust pesynLTaToB
usmepeHut AM B YE k-o# cTpaThl o B 0OOLieM crnyyae ¢ y4eTOM

BO3MOXHbLIX KOppenauui onpeneneHusa napamerpoB AM B VYE,
COCTaBNSIIOLUX AaHHYID CcTpaTy, MOXeT ObiTb BblYUCHEHA MO0

dopmyne:
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N, Ny-I N,

o} =Zﬁf(Mm)+ZZ ZP(M rMm)Tf(MH)Jm(Mm)s (24)

=} i=l m=i4l]

rae of(M,) - Avcnepcusi onpepenexHua maccol AM ot YE,
BXOAALEW B k-YIO crpary, cogepxawyiw N, YE, C y4eTowm

CnyvyaHo W CcUCTeMaTUyeckol COCTaBMSIOWNUX MOrpelHoCTH
onpegenexHusa BennduHel Maceot M B Fou YE -M,;

MHOEKCB! ! W m COOTBETCTBYKOT MNOpsSiAKOBLIM HOmepam YE,
BXOASALUUX B k-YIO CTpaTY;
pM,, M, ) - koapULMEeHT Koppenauuu Mexay 3HayYeHUsIMU

macc #IM B f-oih YE - M, v B m-oiht YE -M, , BXOOAWUX B k-YIO
cTpary.

BenuuvHa KoaM@uULUUERTOB Koppensuun MOXeT USMEHSITLCH B
npegenax ot -1 ao +1.

Hna He3aBuCMMbLIX BenvuuH KOIMMULIMEHT Koppensunn
MeXay HUMKU paBeH HyrIo.

OnpepgeneHune 3Ha4YeHuns BeJTUYUHDI KOAhPULMeHTa
Koppensiyunm npy aHanuse pesynbTatoB WU3MepeHun SIBIsieTcs
[OCTaTouHo Tpygoemkon 3apadveid. [lostoMy B OOnbluMHCTBE
crnydyaeB Onst ynpoweHus obpaboTku pesynbTatoB U3MepeHUun U
BLIUMCIIEHUS BEINUYXHLI Oyp BO3MOXHBLIMU KOpPPEersauusaMin Mexay
KOMNOHeHTaMy ypaBHeHUs BanaHca, a Taikke MeXay pesyrbratavy
namepeHun napametrpos AM B cTparax YE pekomeHayeTcs
npeHebpeub. [lpy 2TOM 3HaAYEHUS Oyp, o onpeaensiTcs B
COOTBETCTBUU C BhIPpaAXXEHUSIMMU:

Oy = 4 o2 25
- \;l 2 (25)
o2 =3 o, (26)

=]

OTO B KOHEYHOM uTOre NpuBeseT K HEKOTOPOMY YMEHbLLEHUID
HaQeHHOro 3HaJyeHus Oyp U, CrefoBaTesibHO, NMOBbLILLEHUI0 PUCKa
OLWKOKM nepBoro poga (huxkcaumm aHoManuu B yyeTe M KOHTPOIe
npu akTudeckom ee otcyrtcraum). OaHako, criegyeTt nonaratb, YTO
Npu npaBUNbHOW oOpraHusauuu yvyeta U KoHtponss AM B 3bM
OaHHoe #fBneHue ©OyaeT nNpoucxoamTb [OCTaTOYHO pefKko, uTo
obycrioenuBaeTr npuemMneMocTtb HOnyileHuss 06 OTCYyTCTBUU
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KOppensaumin - Mexgy  COOTBETCTBVIOLUMMU  BenUuUMHaMu  npu
onpeseneHun Gyp, 02 B NPaKTUUYECKUX 3afavax.

Ecnn Bce e CYLIeCTBYIOT Beckue NpuunHbl HeoBXoaumoCT#
ydeTa Koppensumv, TO AOna onpegeneHuss COOTBETCTBYIOWMX
KOBMhMPUUMEHTOB KOppensiLiuM pPEeKoMeHZyeTcsi B opraHusalumy
paspaboTtaTth Heobxogumble Ang 9TOro MeTOLUKN.

36. [na onpepenedusa gucnepcun macc AM B YE B
OopraHv3aLum pekoMmeHayeTcs paspaboraTtb MeToauku onpeneneHns
Maccel AM U ee norpelwiHoOCT € yyeTOM ocHaweHust 3bM
TeXHUYeCKUMY cpefcTBamMu 4ns nposeeHus YYeTHLIX U3MepeHuM,
MBW, ocobeHHoCcTEN TeXHONOrMYeCcKX NpoLeccos.

37. Tlpn pacyeTe TnOrpewHOCTU onpefeneHus Macchl
DEKOMEHAYETCA Y4YUTbLIBATb TakMe WCTOUHUKM NOrPeLHOCTU Kak:
cTaTucTuyeckass norpellHocTs OoTOopa YE, norpewiHocte Oank —
uamepeHus, norpellHocTs NpobooTbopa MaTepuana, NorpeHocTb
XUMUUECKOro aHanusa martepuana U gpyrue 8 3aBUCUMOCTU OT
0CODEHHOCTEN TEXHONOMYECKNX NPoLEeCCoB.

38. [ns Tex ctpatr YE ¢ AM B 3bM, KoTophie He
noagsepranmuch KakuM-nubo npespalieHusivi B tedede MDBI1, npwu
Bbiymcrnieduw P 1 o, pexkoMeHOyeTcsl UCNonbL3oBaTb Y4YeTHble
AaHHble, nonyyeHHble paHee ans sxodswmx B ux cocras YE. [lpu
3TOM Takue [aHHble Kakoro-nubo BrUsiHUS HA BEJIMMUHY o, HEe

OKasLiBaloT.

39. [lnst Bbl4MUCNEHNA o, W aHanu3a pe3ynbTaToB Ha Hanudue
BO3MOXHbLIX aHomanui B ydete un KoHTporne AM pekomeHgyeTtcs
nopsinok, nanoXkeHHo B CraHpapte kopnopauun OAO «TBO3Il».
«Cuctema ydeta W KOHTpOnA sOepHbIX Marepuaros», B
COOTBETCTBUW C KOTOPLIM NPON3BOAUTCS:

ycTaHosnenne CKO cucremartmyeckux (o) u cnydanHbix (o, )

COCTaBnsIOLLMX MOrpewHocTeyl BceX METOO0B u3aMepeHun HAM B
3bM:

NOAroTOBKa AdaHHbIX peructpauuu OewxeHus. M gns
Bbiyucnenus P v o, . Bblaenedue rpynn (crpart) AM;

BbiyucrneHne VP no anemeHTy 1 o usotony aAns kaxgoro AM

B 3bM;
UCKNIOYEeHe K3 pacyeTa o, 'NapHbIX Yy4YyeTHbIX 3anucen’,

KOTOPbie HE ACIKHb! BNUATL HA o ;
BbluMcneHne o, (aucnepcun UP);

NPOBEPKa No KPUTEPUSIM 0DHapyKeHuss aHoMaliui B y4eTe Y
KoHTpone AM.
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40. Tlpn onpegeneHuyt XapakTepucTuUK norpewiHocTew
namepeHun (CKO cucrtematnieckux m crydariHbiX COCTaBISOLLNX)
PeKoMeHayeTcs:

yCTaHOBUTbL Ha oOcHoBaHun MBW HAM cnyyandble W
cucremMaTuyeckue COCTaBMnAluMe XapaKTepUcTUKKU MNorpeluHocTew
namepeHus HiM B 3bM;

OAnst  BbMUCNEHUSs o, Bbiuuceute CKO gns  kaxgowu

cnyvyalHou U cucTteMaTuyecKkon COCTaBnsitolet NorpetlHOCTN BCEeX
meToaoB wuamepeHus HAM B 3BbM. Ecnu norpewHocts MBW
pernameHTupyeTcs B abCONMOTHOW bopme - A, TO PEKOMEHLYETCS
cnepoBaTh agguTUBHOW MoAenu rnorpewHocT. ECny norpewHocTb
MBW pernameHTUpyeTtcs B OTHOCUTENnbHOW opme - §, TO
pekoMmeHayeTca - cnenoBaTth  MYNbTUINIMKATUBHOW  MOAEnNw.
OnvcaHve agauTMBHOWM W MYNbTUNNUKATUBHOM  Mogeren
MOrpewHoOCT u3MepeHusl, a TaKkke c©Bs3b C abconioTHOW W
OTHOCUTESTbHON  NOTrPeLUHoCTsIMM  U3MEepeHusl npuBeneHol B
[TpunoxeHuu Ne 6 K HacTtosiliemy [lonoxeHuto.

[Tepexoy OT MHTepBanbHLIX XapaKTepUCTUK NOrpellHocTU K

CKO (o) npu P=0,95 pekomeHOoyeTcsi OCylleCTBMNATb Creayolmnm
obpasom:

A - . .

o, ”1;6 - CKO cnyvyaiHon cocrtaBnsoLwen anst abcoroTHOU
norpetiHocTy (agguTueHas Moaens);

c, —15936 - CKO cnyyanHou  cocTaensioulen.  Ans
OTHOCUTEITLHOM NOrpeliHoOCTU (MyNbTUNNUKATUBHAA Modenb);
rae: Adg , Or — WHTEpBanbHble XapakTepuCTUKU CcryvyanHou
cocTasnsiiowiein norpeliHocTy usmepeHus npu P=0,95;

03=@1(;2i - CKO cucrematMyeckon cocTaBnsiowen Ans
aOCOINITHON NorpelwHocTy (anauTuBHas Moenb);

crs.—_—@-)j%)i - CKO cucrematmyeckon cocTasnswier Ans
OTHOCUTENbLHOW NMOrpellUHOCTU (MYNbTUNIUKaTUBHAaA MOAENb);
rae. ©(4)s, ©O(8s —  VHTepBanbHble  XapakTepucTUKW

CUCTEMaTUYECKOW COCTaBNSIIOWEN TNOrPeLUHOCTY U3MEpPEHUsi Tpw
=0,95.
Hnsi npolenyp B3BellMBaHWA B pacyeTax peKkomeHayeTcs

WCMONb30BaTh NacriopTU3oBaHHLIE 3HAYEHUs MOrpeLluHocTer Mpu
P=1.



22

[locne onpegenednst BCEX XapaKTepucTuk norpelHocren
M3Mepernst pekoMeHayeTcs  paspaborartb  UTOrosbik OTHET
(CcnpaBKy) COOTBETCTRVYIOUINIA JOKYMEHTAM NPeAnpUusiTust.

[Tpyumep pekomeHayemon hopmbl NpefcTaBneHuss UTOroBbIX
pesynbtaToB ornpepeneHuss CKO coctasnsioumx norpeLHocTein
uamepeHns npegcrasned B flpunoxeHnn Ne 7 K Hacrosuemy
[TonoxeHwuo.

41. lpy noaroToBke AaHHbLIX perucrpauuwy asmxkeHns AM k
Boluucnenuio WP n o, npu Bbigenenun rpynn (ctpart) AM

pPeKoMeHOYyeTCS:

BCe nNocTynneHua u gpyrme yeenuuenus HAM B 3BM,
oTrnpaeneHunst u apyrue ymeHbwenuna AM (Hanpumep, obpasoBaHue
orxogos) u3s 3bM, pesynbTatel npeabiaylien U Tekywen OU
zahukcupoBaTth B OTYETHbIX [JOKYMEHTax B COOTBETCTBUM C
OOKYMEHTaMy npeanpuatus no ydety v koHtponto AM. [Mpumep
peructpauuv gswkeHuss HAM agnn 3bM npouassoactsa TBOJI
npefacrasried B 1abnuue [18.1 Tpunoxenruss N2 8 K Hacrosiiuemy
[ToroxeHuo;

Bbiaenutb rpynnbl (ctpath) AM. Kaxpgass rpynna (crparta)
XapakrepusyeTcsi Habopom OfHUX U TeX e MEeTOA0B U3MepeHui
(Hanpumep: B3BelUMBaAHWE Ha OHUX U TeX Xe BecaXx, onpeaeneHue
MacCOBOW O0OnW anemeHTa rno ogHon n Tou xe MBW, onpenenenne
MaccoBO [OoNu wu3oTona no ogHou U Tou xe MBU) w
COOTBETCTBYIOLLUMY XapakTepucTtukamin norpelHocty (npumep B
Tabriuye 18.1 MNMpunoxerust Ne 8 k HacTosuemy NonoxeHu:o).

B «kaxpow rpynne (ctpare) cogepxutcsi vHdopmauust o
apmxeHun SIM B 3bM 3a MBI MNpumep Buigenenus rpynn (cTpar)
ans 3BM npoussonctea TB3J1 npenctaened B Tabnuuax [18.2,
[18.3, I'18.4 MpunoxeHun Ne 8 k HacTosLemy [TonoxeHK:o.

42. Jlpu Buiyucnenun WP pekomeHOyeTcsl NoNb3oBaThCs
dopmynon (20). BeluucneHus nposopdatrcsa s kaxgoro AM
(aneMeHTa ¥ u3oTona).

43. na vCKNIOYEeHUsT U3 pacyeTa o,, NapHbIX YYeTHbIX

3anucen” pekoMmeHayeTcs:

npu aHanuse tabnuubl permcrpaiuu asmxerun AM (npumep -
Tabnuua [18.1 lpunoxenna Ne 8 Kk Hactosiemy [lonoxeHuto
BbiIENUTL Takue yyeTHbie 3aMUcy, KOTOPbLIM COOTBETCTBYET O4Ha U
Ta Xe YE (c ogHUM M Tem xe UAeHTUDUKaLMOHHLIM HOMEPOM),
KoTopas ocranack 6e3 usaMmeHeHus # paboTbi ¢ Heu 3a MbI1 He
BbINONHANWUCL, 8 JOCTOBEPHOCTL YYETHBLIX AaHHbIX Ansi aTon YE C
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MOMEHTa MUX onpegerieHnss OO MOMEHTa  UCMONb30BaHUS
nogTBepXaeHa Hagnexawum coctosHuemM npumeHeHHbix CK;
ecny Onst Kaxgon TakoW YE CyllecTBYWT [Be yyeTHble
3anncu, COOTBETCTBYIOLME pa3HbiM 4YneHam ypasHeHust VP c
pasHbiMX 3HakamMW, TO Takue “napHble YJyeTHble 3anucu’
HEeOOXOAUMO WUCKIIOUUTL U3 pacyeTa o,,, YTOObl HEe AONyCTUTH
HeODOCHOBaHHOIO yBenuueHuss o,,. Hanpumep, BO3MOXHbI
cneyowme TUNbl “NapHbIX YYeTHbIX 3anucein’
UneHb! ypaBHEHMA MHBEHTapu3aUMoHHOM paaHuLibl YB u QK.
[ToctynuBwve B 3bM YE (YB), koTopblie 3aperncrpuposaHb! B
COOTBETCTBUM C AaHHbIMWA OTNPaBUTENS, 3aTeM Mpu rposeaeHnn
®U aTh xe YE 6Ny 3aHeceHbl B UHBEHTapU3auMOHHYI0 Be1IOMOCTb
(OK).
YneHbl ypaBHeHna UHBReHTapu3alMoHHOW pasHuubl YB 1 YM,
[loctynmBwune B 3BM YE (YB), KoTtopble 3aTem Obinu
ornpasneHbl u3 3bM (YM).

“neHbl ypaBHEeHUA UHBEHTaPU3aLMOHHON pasuvlbl HK 1 YM.
Yactb YE u3 npegbigywen OU (HK) 6bunu oTnpasneHbl U3

36M (YM).
YneHb! ypaBHeHuUa UHBEHTapuaalnMoHHowW pasduubl HK v OK.

Yacte YE wua npeabigyien dUW (HK) sownu B cnmcok YE
Tekywen niseHtapusauuu (PK).

[ipyuMep UCKNYeHUst napHbIX 3anucen npuBeaeH B
[TpunoxeHnuu Ne 9 K HacTosLwemy NonoxeHuto.

44. BuuucneHuve o, pekomeHayeTcsl MPOBOAUTL KaK C

ycpegHeHUeM Tak 1 bes ycpegHeHus no noTokKy.

[logxo4 ¢  UCNONbL3ocBaHUEM  YCpeaHeHust Mo MOTOKY
3aKnyaeTcs B NpenrnosioKeHWn, 4YTo B cpegHeM BCe Y4eTHble
mMacchi B naptun AM sBnsoTCsa nNpumepHoO oOWHaKOBLIMU M Macca
ogHon YE pasHa cpegHe wmacce YE no naptum. [lpu
UCronb3oBaHUK 3TOr0 rnoaxona nonydyaeMoe 3HadyeHUe o,,, Kak
npaBsuno, onpegensier UenecoobpasHocTs npumeHeHuss bHonee
WeCTkMX'  KputepueB  ODHapyKEHUs  aHomanui, 4Yem Mpwu
BbIUMCIIEHUM De3 ycpegHEHUS 1o NOTOKY.

[logxon K BbluUCIeHUIO G, 0e3 ycpedHeHust Mo NOTOKY

COCTOUT B TOM, UTO WUCNONb3YIOTCH WHAUBUAYAIbHbLIE YYETHbIE
maccel AM no kawgoy YE. [na peanusaauuu 3TOro nogxopa
pekoMeHagyeTcs  paspabotath  cneuuanbHoe — nporpamMmMmHoe
obecrieueHue.
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Obuwas nocneaoBaTelbHOCTb BbIYUCNEHUA o, U NPOBEPKU

rmMnoTessl 00 OTCYTCTBUM aHOManMi octTaeTcs OAMHaKoBOW NS 3TUX
ABYX Ccnocobos.

[py npuHATUK pellueHns 06 UCnorb3oBaHU TOro UIMU KHOTO
MeToAa PeKOMEHOYeTCs chenartb OUEeHKY BenWuUHbl, Ha KOTOPVYIO
yMeHblIaeTCs1 BblMUCTISIeMass o5,C YCPeOHEeHWEeM 10 TOTOKY

(MpunoxeHue No 10 k HacTosiLemy [MonoxeHuio).
45. Tlpu BbMUCNeHUn o,, (C ycpeOHeHWemM Mo TOTOKY)

PEKOMEHYIOTCA aHanuTUYeckne BhbipadKeHUs Onsl OTHOCUTEINbHbLIX
norpeLliHoCcTen UaMepeHus KaxKk Havbornee 4acto NPUMEHseMbiX B
npakTuke npu BblyucredHun pgucnepcun WP (MynbTunnuvkaTuBHas
Moaens).

[lpy STOM  BKMAg  CUCTEMATUYECKOM  COCTaBnsioUiev
MorpeLHocT No OgHOMY U3 METOA0B U3MepeHus (B3BelunBaHueE,
namepeHne obnema, gpyrux MBW) B gucnepcuio VP ansi j-tow
rpynnbl (CTpaThl) peKoMeHAyeTcR ornpegensite ¢ NMOMOLLLIO
BblpaXeHus:

Vg =M7s0% (27)

rie oy - CKO cucrematudeckoil COCTaBASIIOILENA TNOrPeLlHOCTM
O/IHOrO 13 METO0B U3MepeHUs,

M gy = Z(Sgﬂ )M gy (28)
1680

sgn(m,) =+ 1 ana m, 13 HK, YB - uneHos ypasHeHus WP,
sgn(m,) = -1 ana m n3 ®K, YM - uneHoB ypaBHeHusi P. OtoT

noaxon cnpaBeanuB, Hanpumep, Npyv BasewmBaHuy Bcero AM,
COCTaBnNSALWEro YneHbl ypaBHeHWa P, Ha oOHKUX U TeX XXe Becax
Ge3 nepekanbpoBKu.

Mpy npoBepeHuK B3BelUMBAHUK U onpefeneHut MaccoBOU
[0nNY anemMeHTa (U30Tomna) pekoMeHayeTCst cneayowuni noaxoa.

[1pu Bbumucnenun VP no anemeHTy:

mﬂm — (mf,',r - mm,) C{, (29)

roe meg— Macca bpyTTo;

Mm— Macca Taphb!;

C;— maccoBasl gong anemMeHTa.

Mpu BeivucneHun VIP no nsotony:
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m_ = (Mg - Mm) G Cy, (30)
rae: Cy,— MaccoBasi QoIS U3oTona.
[1py BbiMUCHIEHUM BKINaga CUCTEMaTUYeCKOW cocTaBnsitollein
NOrpeLwHocTUu B o, onpegensieTcs obwan cymma macc AM B rpynne

(cTpaTte) ¢ ydeToMm ¥X 3Haka B ypaBHeHuu VIP. B cBa3n ¢ Tem, uTo
pe3ynbTarbl CyMMbl MacC Kak Anf MeToda C ycpegHeHuem [io
NOTOKY, Tak W Ang metoga 6e3 ycpedHeHUsl, SBHANOTCH
OAVHAaKOBLIMW, TO 3TU [ABa noaxoda [OalT 3KBUBarEHTHbIE
pesynbTaThi. [lOpAAoOK BbMUCTIEHUA CyMMapHOU maccbl Mgy, j-TOU
rpyrnbl (CTpaThi) AN onpeferneHusl BKraga cucteMaTuyeckux |
CIydanHbIX COCTaBIIAIOLLMX NOrPEeLLIHOCTEN B o2, NPUBEOEH HWKeE.

Bxnag cnyyarHo coctapnsaouley norpetuHocT no ogHomy
U3 METOMOB uaMepeHusi (BasellunBaHue, uamepeHue obbvema, MBY
paspylulalotiux 1 Hepaspylwawiux MeTogoB aHanvaa) B o2, Ans j-

TOM  rpynnbl (CTpatbl)  pekomMeHAyeTcss  BbLIMUCHATL €
NCRNOSNb30BaHUEM BbIpaXXeHUA:

—Maw) 51 (31)

Vs N
J

roe  Magyg — CyMMapHas mMacca arnemeHTta (u3oTtorna) j~Tou rpynnbi
(cTpathi);

N; —uucno namepeHun B j-ToW rpynne (cTpare);

Gy, - ChydanHasi CcOCTaBnaiollas MOrpeltHoCcTM O[HOTO U3

METOQ0B N3MepeHUs j-Tou rpynnbl {CTpaThl).
CymmapHas wMacca anemMeHta (u3sortona) j-TOM rpynnbl
(cTparhl):

R
Mam =D Mg, (32)

inl

rae R —yucno napTni B j-Town rpynne (cTpaTte);
Mgy — CymmapHasi macca aneMeHTa (usortona) B i-TO napTUm.
OO6liee 4yucno BaselUMBaHMin (M3MepeHnit obbema U T.M.) B |-
TOW rpynne (crpare):

N,=Y'N, (33)

i=f

rae R —4ueno naptuid B j~TOM rpynne (cTpare);
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N; — unmcno koHTenHepoB (M3mepeHu obbema) B ~-TOU
napTun.
Obwee uucrio aHanmsos no MBW ogHum u3 paspyluaiolimnx
(HepaspyluanLmnx) MeToL0B aHanuaa B j~TOW rpynne (crpare):
N,=R-p, (34)

rae R — 4ucno naptud AM, B KOTOpbIX onpefensieTcst MaccoBas!
gonsi aneMeHra (usortona) no MBW pagns j-tou rpynnbl
(cTpathl);
P; — YUCHI0 NMpod Ha nNapTulo.
AHariMTM4eckue BbipadkeHUs AOnga BblMucneHus o;. ©Oes

ycpeaHeHust no noToxky paccMoTtpeHbl B TlpunoxeHmn Ne 11 K
HacTosiLemy 1onoXxeHuto.

[Mpy BbIMUCNEHUN cCyMMapHOW mMacchl Mgy B j-TOW rpyrne
(cTpare) Ans onpegenexHust BKnazga cuctemaTuyeckux U cnyvanHbiX
COCTaBNAIOLUX NOrpeituHocTen B o7, (C ycpeaHeHUem No rnoToky) K

ero Hauvany pekoOMeHAyeTCsl MNpOoBEecTU fipoleaypy WCKNioYeHUs
“NapHbIX YYETHbLIX 3anucen’.
ns BbhuMCNeHUss BKAaga B 0, CUCTeMaTUYECKUX

COCTaBNAWNX [MOrpeltHocTe pPeKxoMeHOyeTCcHs CyMMUpPOBaTh
Macch! anemeHTa (M30TOnMA) C y4eToM 3Haka ypasHeHus WP ang
cnydasi, Koraga npu B3sewiuBanuu Bcero AM, cocTaBnsowWEero ureHbl
ypaBHeHust AP ucnoneayloTcs ogHU U Te Xe cpefcTBa UaMepeHus
bea nepekanubdbposku. B npumepe ucknoyeHUss NapHbIX 3anucewn,
npeacrasneHHom B [punoxeHur Ne 9 Kk HacTosilemy [TonoxeHuto
CYMMUPVYIOTCS CYMMbl Macc anemeHTa (13oTona) 1 3anuchiBalTcsl B
CTPOKY Mgus (CUCT) NO arieMeHTy U U3oTony:

Mams (cuct) = Cymma(HK)+Cymma(YB)-Cymma(PK)-Cymma(YM) (35)

Ans BbMMCNEHUN BKraga B o), CriydalHbiX COCTaBISIIOLLNX

NOrPeLIHOCTEN DPEKOMEHAYEeTCS CYMMMpPOBATL MacChl SJIeMEHTa
(u3oTona) 6e3 yyeta 3Haka ypaBHeHusi IP onsa cnydas, korga npw
B3BellnBsaHu Bcero AM, cocrasnsiotiero uneHol ypasHeHus WP,
UCNOMNb3YIOTCA OOHUM U Te Xe cpeactBa uamepeHuss 06es
nepekanndposikit. B npumepe UCKMIOYEHUR MapHbIX 3anucemn,
npencrasneHHomM 8 punoxeHun Ne 9 K HacTosiemy 'lonoxeHuio
CYMMUPYIOTCS CYMMbI Macc ariemMeHTa (U3oTona) 1 3anucblisaloTes B
CTPOKY Mayr (Criyd) No anemeHTy M U30TOomnYy:

Mamr (Cﬂy‘-l) = C_YMM&I(HK)+CYMMa(ys)'l'CYMMa(GJK)"l‘CyMMH(yM) (36)
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[ipyumep BbIMUCIIEHWST CyMMapHOWM MacChl MaTepuana
npuBefeH B [punoxeHun Nei12 K HacTosilemy [onoeHuio.
[Mpwn BblUMCIIEHMN  3HAYeHud Trs peKOMeHAYeTC s

NMCMNMOITb30BAThb CriedyrLline daHHble.

- XapaKTepucTUkKu norpeLlHoctTen (or U og);

- KOINWYEeCTBO u3MepeHuin (KonwyecTBO KOHTEWHepoB nNpw
OHOKpaTHOM B3BelUVBaHUN);

- KONIMYyecTBO Npob, KoTopkie ObinKn B3ATLI U3 napTum AM ans
onpegeneHnss MaccoBOU JONM areMeHTa U n3otona.

B lNpunoxeHun Ne 13 K HacTosilwemy [lonoxeHuio npusedeH
npuMep BbIMUCNEHUS BKNaga CUCTEMaTUYeCKUX W criyvyamHbIX
COCTaBNAIOLLNX NOrPeLHOCTEN j-OU rpyrinbl (CTpaTht) B 07,.

Ons BbiuucrnieHust BKNaga B o, CUCTEMaTUYECKUX

COCTaBNAUWMX TOFPeLHocTen ONnA TeX METOLOB WU3MepeHus,
KOTOpble BLIMOJHANUCL B j-OW rpynne (cTpate) peKkoMeHAayeTcs
MCnonb3oBaTh BhlpaXkeHue (27). OnpepensieTcs cyMMapHbIA BKag
CUCTEMaTUYECKUX COCTAaBISIOWUNX MOTPeitHOCTen j-Oh  rpynnb
(cTpatbl) B 0Z,.

Hanpumep:

- Vspy - BKMA4  cucTemMatudeckou  cocTaBnslowlen
NOrpeLlHoOCT B3BeluMBaHus j~ou rpynnbl (CTpaTthl) B 07,;

- Vs -  BKNAA cUcCTEMaTUMECKOW COCTaBNAOLLIEN

NOrpeLLHOCTY paspyLlaloLlero aHanuaa (no afieMeHTy U 1o U3oTony)
J-OM rpynnbi (CTpaTthl) B 0;,.
OnpegensieTcs obwuin BKag B of, CUCTEMaTUYECKUX

COCTaBIIAOWNMX TIOrpeliHoCTen Kak cyMma OTAenbHbIX BKMA4oB
(B3pelwvBaHWE 1 aHanus):

Vs 5= Vs,w‘l" VSA} (37)

Hns BbMMCNEeHUs1 BKNaga B o), ClydalHbIX COCTaBIIAOLLIMX

rnorpelHocTed AOnNAa  Tex  MeToL4OB  U3MepeHust,  KoTophle
BLINONMHANUCHL B {~OY rpynie (ctpaTte) pekoMeHayeTcs UCnons3oBaTh
BhlpaXkeHue (28). Onpefensercst cymMMapHbIA BKNag ChyvanHbiX
COCTaBIAOLLUX NOrPELLHOCTEN j-O1 rpyninbl (CTpaTthl) B 07,.
Hanpumep:
- Vey - BKIIAag CcRyyYanHOW cocCTaBnsioLler norpelHocT
B3BelUvBaHus j-o4 rpynnbl (CTpaTthl) B 07, ;
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- Vra - BKIAg CriyqanHoOW cocTaBnfaouwer norpellHOCT!
paspyiiaioiero aHanunsa (Nno anemMeHTy U no U3oTony) f~0il rpyrb
(cTpaThbl) B 67,.

Onpepensetrca obwuy BKaa B o},  ChydanHbIX

COCTaBnAWMX MNOrpeluHocTed KaKk CyMma OTheslbHbIX BKMagoB
(B3BelUMBaHWE W aHanus3):

VREJ= VRMJ"I' VRAj (38)

CymmupyloTcss  BKnagbl B O cucTemMaTndecKknx
COCTaBnSIOLWMUX NOTPEeLLHOCTEeN) BCeX rpynn (cTparT):

K
Vsg = szr»:j ' (39)

j=

rae: Vsy - BKNag cucteMaTudeckux CoCTaBnsaoLLMX norpeltHocTen B
ol, J-OW rpymnnbl (CTpaThbl);
K ~ yucno rpynn (cTpar).
CyMMUDYIOTCS BKMagb! B oj, CINy4auHbiX COCTaBJIAHOLNX
norpeltHocTen Bcex rpynn (crpar):

K
Vig = ZVREJ ’ (40)

=

rae: Vgyy - BKNAA cnyyaiHbiX COCTaBNAoLMX norpeLwHocTen B oy, J~
OV rpymnnbt (CTpaThl).

PexoMmeHayeTcs  NpoBecT  cpaBHUTENbHbIA  aHanua
BHOCUMOW JONN KaXXQ0W U3 COCTaBMSIOWMUX NOrPeLHOCTU B oy .

CymmapHas of, CKnagblBaeTtcs W3 CcUCTeMaTUuecKux |
CriydamHbiX COCTaBNAOWMX NOrpellHocTe U3MepeHuin Bcex rpynn
(cTpar):

G'ffp = VSE -+ VR); (41)

CKO nHBeHTapusaLoHHOW pasHULbI:

C = O (42)

46. B kauecTtBe Kputepusi 0OHapyXeHUs aHomanuu B yuete U

koHTpone AM 3a Mbl1 pekxomeBAyeTCs UCMONL3OBaTh BbINONHEHUE
XOTA Bbl 0HOr0 U3 HepaBEHCTB crneaAyoulen CUCTEMDI:
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|1P| > 30 A
HP

1P| > G (43)

[IP| > 0,02 - AAns NPOMBILLINEHHBIX AAEPHbIX YCTAHOBOK

[P} > 0,03 - Ans uccnepoBaTenbCkUX AAEPHEIX
YCTAHOBOK W 3aBOACKMX flabopaTopuis J

YucnoBble 3HaYeHUs1 B TPeTbeM U YETBEPTOM HepaBeHCTBaXx
cuctembl (43) onpegensiloT  KpuTUYeckue Jonv  oT  obLyero
Konuyectea AaHHoro AM, npeobpasoBaHHOro W MnoAsepriierocs
y4yeTHbIM U3mMepeHusam B aaHHbi MBI unu B npouecce PU.

[IpoBEpPKY BbLINOMHEHUS] BTOPOro HepaBeHCTBa CUCTEMBI
peEKOMeHOyeTCA NPOBOAUTL TONMbKO B OTHOLIEHUU HAM, Ang KOTOPbIX
NoporoBebie 3HavyeHust G yCTaHOBIEHhI.

[lpoBepKy BLINONHEHWUA TpeTbero y YeTBepToro HepaBeHCTB
pekoMeHayeTcsl npoBoanTb oTAenbHO Ans Kaxgoro AM B 3bM o
3NEeMEHTY 1 No 1U3oTony.

[TpunoxeHve Ne 1

K [TOnoxeHuo nNo NMpUMeHeHKIo
METOZI0B MaTeMaTUyecKon
CTaTUCTUKN 4J1S yYeTa U KOHTPONS
SIAEPHLIX MaTEPNanos,
yTBEPXXAEHHOMY NPUKa30oMm
QepfepanbHoi cnyxbdbl No
KOMOIMYECcKoMy, TEXHONOrMYECKoOMY

N aTOMHOMY Haa3opy
oT 14 ceutsabps 2011 r. N 535

llpuMep cpaBHeHUsA OBYX anropuTMoB 06paboTKM ClEeKTPOB

[lpy pa3paboTke cTaHgapTHbIX o00pas3yoB condepKaHus
NNYTOHUS ANS WMHCNEeKUWOHHBLIX U3aMepeHun 23tw obpaslb
N3Mepsnuch C  MOMOLLLIO MHCNEKWMOHHOU  raMmMa -
CNEeKTPOMEeTPUYECKOH CTaHLUuK U-Pu InSpector C
HU3KOQHepreTuyecknm repmaHmeBsiv getektopom (LEGe) aktmBHOM
nrowagbio 5 oM. [Ansi nonyyeHus: AaHHbIX 06 U3OTOMHOM COCTaBe
ucnorb3oBanoch nporpammHoe obecneueHne MGA. PeaynbTtarhl
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uamepeHust ooinu obpaboTaHbl C UEnNbd KUX CONOCTABMEHUS C
OaHHbIMK, MOMYYEHHbIMU C TIOMOLLLIO paspyllalollero aHanmsa
npo® MaTtepunana, a TaKkKke [N COMocTaBligHUA  [OBYX
NPelyCMOTPEHHLIX  MporpaMMHbLIM - obecneueHuemM  CTaHuuw
anropuTMOB:. C Aeknapaluen coaepxaHua Pu-242 no vamepeHus
obpasua n 6e3 TakoBo.

Namepenuam noasepriimcb 11 KOMNNEKToB craHAapTHBIX
o6pasloB, B Kaxabih U3 KOTOPLIX BXOAUNO NoO 4eThipe obpasua
pPa3Horo M3oTOMNHOro cocrasa. [JaHHble 0 coctaBe Obiny nosyyeHb!
C NMoMoLLbIO pa3apyllarLlmx MmeToqoB aHanuaa npob marepuana 4o
U3roToBneHus obpasuoB U npefcTtasneHbl 40 nNpoBefeHust
VHCMEeKUMUOHHBIX K3MepeHnn. TakK, Hanpumep, npoLeHTHoe
conepxaHne Pu-239 B obpasuyax cocrtaBa Nel Obino pasHO
04,1761+0,020, ana coctasa Ne2 - 90,034+0,026, ona coctaBa Ne3 -~
85,060,006, a ana cocraBa Ned - 79.2410,02. [lna xaxxporo us 44
obpasloB bObINOC BLINONHEHO 8 napannenbHbIX onpeaeneHui
M3OTOMNHOro cocTasa ¢ o0paboTKoOW cnexrpa Mo anroputmy,
npegycmarpusawpliemy aeknapaumio copepxanusa Pu-242 po
namepenusa obpasua. [Ans obpaboTkm KaxOooro LeBsATOro cnekrpa
MCNONb30BANcCs  anropuTM, He Tpebyiouwuin aexknapuposatb
conepxxaHne Pu-242. PaspelueHye Ha 122 xoB npu usmepeHnsax
coctaBnsno (590-600)sB (TLLUIB). Bpewms Habopa xaxpaoro
cnekrpa cocrasnsno 1000 c. [NyTem uameHeHus1 pacCcTosHUA Mexay
AeTexTopoM U obpasuom, a Taioke noadopomM TOMUUHBLI PUNbLTPa
ONs1 CHWKeHUST WMHTEHCUBHOCTU HM3KO3IHepreTuyeckux OOTOHOB
«MepTBoe» Bpemsi Ans  obpasyosB pasHOro  coaepXaHus
perynuposanocb B auanasoHe (18-22)%. lpu atom obuiee 3a
BpeMﬂ Habopa KaXOoro crnexkrpa Yucrno oTcyeToB cocTarnsno (6-
8)x10°, a B aHepreTudeckux obnactsx npu (59,54; 129,29; 208,00)
kaB — He meHee 10° NpU COMOCTaBMMbLIX 3HayeHusix. CMeLleHue
LUeHTpoOWl,  COOTBETCTBYIOWMX  NEepeyucneHHblM  SHeprusM,
HaxoAUNoCL NpW  U3MEepeHusiX B npefenax nsATU KaHarnos.
HeobxoanMMocTy Koppekuuu CMmelleHus YCcuneHuss B Nepuon
namepeHun He BosHuKano. KoadduuueHT, COOTBETCTBYOLLUN
YCUNEHWIO B ypaBHeHUn kanubposkuy, coctasnan ~ 0,075 kabB.

Ha atane npensapuTenbHOro aHanuaa ona Kaxaoro obpasua
no 8 napasinenkHbiM onpedeneHusM cogepXaHus Kaxaoro usortona
C WCMONb30OBaHUEM  OEUCTBYIOWIMX  METOoAMK  BbIMOMHANUCH
criegyloLne npoBepKu:

cornacus onbITHOro pacnpegeneHus ¢ TeopeTU4eCKUM;
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CTOXacTU4eCKOW He3aBMCUMOCTU Pe3yrbTaTOB napaliiesibHbiX
onpeaeneHui;

HEe3Ha4YMMOCTW pacxXoXOeHusi pesynbTaToB rapaniiefibHbiX
onpefeneHuu;

HEe3HaYMMOCTU paanuyuust gucnepcui rno Kputepuro KoxpeHa;
OOHOPOOHOCTH.

[na npoBepku cornacusi OMbITHOrO pacnpefeneHuns cC
HOpmMaribHbIM 3aKOHOM 3HadyeHue KpuTepus Ons manbiXx o0bLemoB
BbIOOPKM CpaBHUBAIIOCh C KPUTUYECKUM OS1S YPOBHSI 3Ha4MMOCTY
0,06. B xopme Takon npoBepks HECOOTBETCTBMS  AaHHbIX
napannenbHbIX onpeneneHnin HopmarnbHOMY 3aKOHY OS5 YPOBHS
3Ha4yumocTu 0,05 ycTaHOBNEHoO He bhino.

CToxacTuyeckas HEe3aBUCUMOCTb PE3YNLTATOB:
napannenbHbiX onpenerieHny nNpoBepsinachb C NOMOLLBIO KpUTEpUs
OTHOLLIEHUW KBagpaTos nocrenoBaTerisHblX pasHocTel. B xope
TaxKow NPOBEPKU Cry4yaes HEBLINONHEHMUA HepaBeHCTBA ANS YPOBHS
3HauvumocTu 0,05 ycTaHosneHo He ObINo.

[lpoBepka He3Ha4YMMOCTW pPACXOXAEHUS pe3ynbTatoB (X
i=1,...,n) QNS KaXOou cepun U3 n=8 napannenbHbIX onpeneneHui
Anst gosepurenbHon BeposiTHocTn 0,95 aHoManbHbIX 3HAYEeHWA B
aKCnepuMeHTanbHbLIX AaHHbIX HE BbISIBUNA.

[lpoBepka Aucnepcu Ans Kaxgoro waotona obpasuos
KaXKOoro coaepaHus sHavyMmbIX pasnuuny gucnepcun He BoisiBuna.

[ip1 uccrnefoBadu OOHOPOAHOCTU CTanAapTHLIX 00pa3suos
coagepXaHust MnyToHUs ONS KaXKZOoro CcoaepkaHus no  KaKaomy
N30TOMNYy ObLInU paccunTaHbl CKO, XapaxkrepusyoLume
Heo4HOPOAHOCTL MaTepuana no coaepXaHuio Kagoro usortona B
obpasuax Kaxxgoro cogep)xaHust iyToRus, o,

[locne Toro, Kak sHauMMbIX pasnnuyui mexgy napannensHsIMi
onpefeneHnaMu coaepXXaHusi KaXkaoro aHanMsmpyemoro usotona B
CTaHpapTHbIX  obpaslax  ogHoro  cogepXaHust  MIYyTOHUS
YCTAHOBINEHO He Oblflo, faHHble Mo TakMM obpasuam  Obinu
0O0begnHEHD!.

[lpn npoBepke cornacusi  OMNbITHBIX  pacnpegeneHui
O0beAUHEHHbLIX [daHHbiX C HOpPMasibHbiM  3aKOHOM  (YMCHO
M3MepeHuii NpeBbllliaeT NATLAECHT) N0 KPUTEPUIo m° A0Ka3aTenbeTs
HecooTBeTCTBUA ONng  ypoBHs  3Haummoct (0,05  OnbiTHOMO
pacnpegeneHusi HopManbHOMY 3aKOHY YCTaHOBMNEHO He Obio.

Ha cnegytollem aTarne no KaxgomMy nsortony hopmMuposanych
Tabnuubl, B KaXKAbIM U3 YeTbipex cToNbLOB KOTOPLIX 3anchiBanmchb
pesynbTathl u3amepeHusi odbpasLoB OAHOro coaepXXaHusl MyTOHUS.
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Ons aHanusa Tabnuy ucnosib3aoBancs 0bbiYHbIM UHTErPUPOBAHHBIN
CTaTUCTUYECKU nakeT, rno3BOMSIOWMA, He yrnybonsascs B Teopulo,
BbIfIOfIHUTL CTaHOAApTHble cTarucTudeckne pacudethbl. na tabnuubl
No aHanuMaupyemMomy WU3oTOmNy pacCyuThiBaNUCh apudmeTudeckue
cpeaHue 1 gucnepcnn naMepeHni YeTbipex cranaapTHbiX obpasuos
cofepXaHust NIyTOHusl, QUChepcun CcpaBHUBaANUCL NO KpUTEPUIo
Puiiepa, onpegensinca B4 Modeny norpeliHocTen mnaMepeHus.
3aTeM C UCnonb3oBaHKueM OAHOMAaKTOPHOIO AUCTNIePCUOHHOTO
aHanusa  onpegensnucb  crnydanHass KW cucremaruyeckas
cocTaBnsitouie rorpellHocTe WU3MepeHuss no  cneaylolemy
A — k A
anroputmy. Ecnv B iZ(yU-;f:niG,_— y)*ﬁuz:f'l(yy--j_},_)2 BBECTU

ial jml fe=] fal ja=l

k — k n A _
criegyoline obosHaueHus:: ¥V, =n) (v, —-»)*, V,=2.Y y—7.)', %

f=1 {=l j=l
CUUTaTb, YTO y, = N(0,02+ 0o 2%/n) - pacnpefeneHo no HopMansHoOMY
3aKOHY (MHOEKC «R» OTHOCWTCAl K Cry4daWHo# cocTaBnsioliei

NorpeluHocTe Ku3aMepeHusi, a «S» - K CUCcTeMaTnuvyeckon),
TO NONYUNM:
Vl = O 3’ + g ; 1
n(k-1) n
A 2 V1 V2 A 2 V2

Ty = == =

n(k-1 k(n—-Dn k(n—-1)

34ecb kK = 4 — yucno craHgapTHbIX 00pa3luos B KoMnekre; n = 88 —
KOINMUYECTBO MamMepeHun obpaslioB OOQHOro CoAepKaHus TMNryTOHUS;

y; - Ang j-ro obpasya J-ro coAepxaHusi pasHOCTb Mexay
namepeHHsIM ¢ nomotusio U-Pu InSpector 3HaveHnem 1 3HaveHnem,

—_ K 1 A
nonyyeHHbLIM B° aHanuTudeckon nabdopaTopuu; y=[ZZy,,J /kn;

izl j=l
j=t

AHanoruyHo obpabaTtbiBanuck pesynbTaThl MameperHun 6e3s
aekrapauuy  cogepxaHusi Pu-242. Tonkko B 9TOM Cchnydae
aHanuavposanuch Tabnuubl pasmepomM 11x4.

Peaynbtath! obpaboTku npuBeneHbl B Tabnuuax Huxe (B
KaXkNow svenke Tabnuubl nocnegoBaTensHO danucaHbl AaHHble Ans
obpasuoB coctasa Ne 1, Na 2, Ne 3 u Ne 4).
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Tabnuua 1.1

Pe3ynbTathl aHann3a uamMepeHuu ¢ geKnapauuen cogepxaHusa

Pu-242

WaoTon | Pu-238 | Pu-239 | Pu-240 | Pu-241 [ Am-241]
XapakrepucTuka _ . _
| Cpensee 1,44-10% [1,49.10% 1,48.10% [,59.10* [1,05.10
kBagpaTtuieckoe  1,65.10° 10,93-10% 0,9410% [2,49.10* |0,96.10°
OTKNOHEHWe, 2,3710* 2,13.10% [2,00-10% {1,98.10° 11,57-10%
xapakrepusyiolyee |1 76.10* (1,56-10° [1,47.10% [3,66-10* (1,43-10* |
HEeOAHOPOAHOCTL
MaTepuana !
| cTaHaapTHoro ' |
obpasua o; — no
K2XKAOMY M30TONy i
ansa obpasLios | | | !
OHOro
| copepKaHus |
[Ty TOHUS. | L _
| Cryuaiinas ,81.10% 13,33.10? [3,33-10% (3,9410*(2,9.10*
cocTaBnslas 36-10*% 3,61-10° {3,58.10% |6,63.10" (3,410
norpeLuHocTe! 21-10"  [5,29-1072 F,,zz--m'2 8,24-10% (3,3.10% ﬂ
M3MepeHus no ,00.10* 15,35.10% 5,27.10% 9,15.10* |3,3.10™
KabKkgoMy usotony
Ana obpasLos
ogHoro | ' |
coaepKaHus
MNYTOHUA. J | )
Cuctematuueckass 14,11-10* 3,94-10° [3,85.10° |2,50-10™ {3,05-10°°
coctaensowas  2,1810% P2,7510° [2,75.10° |[1,39-10%{1,80-10° |
| NorpeLuHocTed 84-10* 2,6110° 2,56-10° [1,62-10" (2,60-10°°
n3MepeHns no 32.10% [4,2310° 1©4,22.10° 12,0310 |2,05-10°C
Kavkaomy U3oTony
Anst obpasyoB
OAHOro
k copepKaHus
[INYTOHUS. .
| JoseputenvHele  0,83-10% 0,72-102 0,7210° [0,83-10% [6,2-107
rpaHuLibl 1,47-10*% [0,77-10%° 0,77-10% [1,40-10™ |7,2-10
(wHTepsar) 1,3510* [1,1410% 1,12110% 1,7410* |7,1-107
| CryuaiHon 1,31-10%  1,1510% 11,13.10° (1,93.10* (7,010
NOTPELLHOCTH
pesynbTaTa
M3MepeHun sno .
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KaxgoMy 1M3oTony |

ansi obpasLos
OLHOIo
coaepKaHus
MITYTOHUS.

BepxHsas rpanuiia
OTHOCUTENBLHOIO
cpefnHero
KBaapaTU4YeCcKoro
OTKMNOHEHUA
pe3ynsLTaTos
onpepnenekuii S,

| no kaxnomy

M30TONY OIS
0bpa3LoB ogHoro
CoaAepKaHus
MIYTORMSA.

I

1,01-102
32.10>
29.10

32.10%

3,56-10™
4.03.10™
2710
81.10™

59.104
38-1072
371072
26.102

41102 [3,76.102
32.102 |5,56-1072
29.10% |8,51.10
28.102 17,0810

1

AdosepuresnbHble
rPaHnLb)
norpelHocTy
pesynbraTta
aHanusa Aag, No
Kaxxaomy UsoTony
anst obpasiios
CHOro
cogepyKanyist
NIYTOHUS.

19.10™
E,47-10'4
14.10™
2,66.10™

18.10°°

11,70-10°3
12,25.107

21107 B,1710° 2.63107

8.18.103

11,4910 12.38.10™
12,06-10° [2,80-10™

6,91-10° |
7,42.107
7,56-10
l7,,29-.10'5 |

1,97.10*

HosepurenbHble
rPaHuLb

| NOTPeLLHOCTH G

YYeTOM
HeogHOPOAHOCTY
obpasyos Ag 1o
KeDKQ oMY U30TONY
ansa odbpasuos
oAHOro
coaepXaHus
[NYTOHUSA.

5 05.10™

0710
5,61.10™
36.10™

|

3 03-1072
2.00.10%

34.10
29.1072

01-107
02.10%
08107
12.10

08-10™
26-10™
55.10™
70-10

2,1710™ |
2,02.10™
3,17-107% |
2,90-10™
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Tabnuua 1.2

Pe3ynbTaTtbh! aHanvisa namepeHu 6e3 geknapauum
cogepxaHua Pu-242

WsoTton
XapakrepucTu-
Ka

Pu-238

| Pu-239

i

Pu-240

|
|

Pu-241

Pu-242

Am-241

CpegHee
| KBagpaTHueckoe
| OTKITOHEHWe,
XapaKTepusayo-
Lee
HEeOHOPOAHOCTL
| MmaTepuana
craHnaapTHoro
obpasua oy —
| 1O K2KQ0MY
MU3oTOony ANA
| oOpa3yos
OLHOro
} CoACPXaHuy
MIYTOHUS.

3,30-107%
6,17-10™
5,05-107
3,81-107

217102
| 2 49107
6,20-10

2 16-10
2 1510
6,12.10

3.82.10%
6,58-10™
5.43.10™

5,09-10% | 4,78.10%) 10,13-10*

| Cnyuaithas

| cocTaBnsoLLas
norpetyHocTel
naMmepeHus

10 KaXKaomy

| nsoTony ansd
obpa3uoB
OOHOro
COOepPKaHNUs
MAYTOHUSA.

3,23.10™
6,04-10™
4,95-10™
3,73-107

2.12.1072
6,00-1072

210107 |2.16-107
| 2,15-10

65,1110

387107 |0.44107 1526107

6.67-10™
5,50-10™

0,99.10™
1,04.10™
7,70.107*
32,62-10

2.10.10™
3.52.10™
3,33.10

13.85.10% |

0,46.10
3,41.10

4,92.10% | 4,77-10% 10,27-10" | 14,4410

8.81-107|
8.34-107
0,63.107|

1

CucremaTniecka

51 cocTasnauiast

NorpewHocTe

| namepeHus

no KaXXaomy

| u3oTorny ons

| o0pa3yon
O[HOro

cogeparus

NAYTOHUSI.

1,07-107
0,57-10°°
074107
0,60-10°°

2.48.107
| 1,70.1072
1 16110
2 61.102

/

1,08-10
0,77-107
0,72-107
1,18-10

6,76-10™
3,77-10™
4,38-10™
5.50.10™

2 29.402
1,22.107%
1,63-107
1,54-107%

6,36-10°
3,61-10
3,73-10
3,68.10°
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floBeputensHble
rpaHuiLbl
(WHTEpBan)
cnyyanHon
NorpetLuHocTy
pesyneTarTa
USMepeHun &
No KaXpomy
| usoTony ans
obpastios
OfHOro
coaepXXaHus
NNYTOHUS.

2 33.10™

3,56.10
2.68-107

rp—

1,53.10™

4,37-1072
| 3,59-107

a——

1,52-107%

14,3410 | 1,54-10% | 1,57-10%

4.31.107%

| 3,37.10°

L

2 69.10™
4,64-10™
3,83.10™
7,14-10

| 0,70-10%* |1,48.10"

0,74-10™
5.43.10

| 22,99-10™

2,71-107

2.48.10
2 35.107 l

BepxHas
rpaHuya
OTHOCUTENLHOIO
CpefHero
KBagpaTU4ecKoro
OTKIIOHEeHUst
pe3ynbTaTos
onpenenexuii 28,
No Kadkgomy
usoTony Ans
obpasuos
ofHoro
coaepxaHns

HITYTOHUA.

1,00-107%
0,42.102
0,27-10
0,23-107%

]

2 69-10™
2 83.10™
8,52-10"
7,55.107

_}
4.48.10°°

2 66.10°°

| 5,02.107

279103

4,62.107
3,7710°2
229.10°
3,60.107

6,59:107
| 3,25.10°3
3,18-10°3
| 5,87-107

3,14-102
6,71-10]
9.07-10%
10,4710

i
|-

|

HoeeputensHble

rpaHnLibi

norpeLwHocT!

pesynbraTta

asanvsa Aaco

No Kadkaomy

n3oTony AN

obpa3Los

| OAHOTO
coepXaHus

| nnyTOoHWA.

1,10-10°3
10,7210
0,82-107
0,66-107°

1.86-102| 7.28-10°

1.75.1072

598.107
582.10™
9,01.10™

1,22.1072
| 1,63-107%
1,56-10
|

299.102
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——

Noseputenbhpie [1,27.10° | 5,16-102 | 4,63.102] 1,04-10° [2,29.102 |6,38.107
| TPaHuLb) 1,4110° | 4,8710% | 4,66-10%] 1,4210° [1,2210* |3,68.10°
norpeluHocT™ ¢ |1,29.10 | 13,01-102} 12,77-101 1,21-10° | 1,64-10% |3,79.10°
| yleTom 1,00-10° | 10,92-10% | 10,03-101 2,18-10° | 1,68-10% [3.,77-10°
| HeogHOPOAHOCTY | |

| obpaslos A, no
KaXKaomy | |
| usoTony Ans
obpa3siios |
O4HOIO
cofnepaHus | |
MIIYTOHUA,

PaccunTtaHHble 3HadeHusi napaMeTpoB  KanubpoBOUHBIX
XapakTepuctTuKk y=ax+b, rae y — uU3MepsiemMoe 3Ha4yeHue

coaepxanust usotona Pu, a x — nonyyeHHoe B aHanUTUYECKOWU

naboparopui, npuBeneHsl B Tadbnuiiax Hwxe.
Tabnuua 11.3

XapaxkTepucTUK CTaTUCTUYECKUX MoLieneit ons usMepeHuit ¢
Aexnapauueit cogepxaHun Pu-242

a— - —

Usoton | Pu238 | Pu-239 | Pu-240 | Pu-241
XapaxTepucTuka 1
| S _
lapameTp a (cTaHpapTHas | 1,023 }1,007 1,007 0,992
otumbka napamerpay). |(3,13-10'3) | (0,44-10%) | (0,45-10%) | (1,58-10°%)
) ~4,97-10° |-6,99-10" |-2,86-107 | -8,72.10°

[TapameTp b (cTaHgapTHas | (5,37-107%) |(3,85-102) | (6,08-10?) | (3,05-10%)

olwnbka napameTpa). | |

i

il i il —

ObycnoeneHHasn | 1,72 | 1,14-10* 11,03.10*
| perpecguein cymma a

KkBagparoB SSp. l |
| - N

OcTaToyHas cymma 565107 |0,746
. KBaaparToB SSg. |

|

!

KoacpdbuLimeHT 0,908 0,999

KOppenauun r.
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Taonuua (1.4

XapaKTepucTUKM cTaTUCTUYHECKUX Moaenewn Ansi nuamepeHuy 6e3
AeKnapaunu cogepxaHusa Pu-242

Maoron | Pu-238 | Pu-239 | Pu-240 | Pu-241 | Pu-242
XapakTepucrika | | |
FapameTp & 1021 | 1,034 |1002  |0987  |2,250
(craHpapTHas | (8,14-10% | (2,79.10%)| (1,26-10?) | (4,25.10?) | (0,338)
OLLMOKAa |
napamerpa). | L | ] |
Napamertp b |-4,93-10'§ i-3’032 { 0,017 1-7,76«10"3 10,182 |
(crarﬁl,qapmaa (1,40-107°) | (0,244) (0,017) (1,07-107) | (0,066)
ombka | | |
napametpa). ' _ L 4 |
O6ycrnosneHHas | |
perpeccuei 10,214 1465 1278 0,316 1,473
Cymma KBajjpaTos | | | l
SSp. | _ R
OcTarovyHas | i |
cymma kBagpatos | 572.10% {0,449 0,085 2.46-10% (1,386
SSp_ - . L
KoachbuymeHT j 0,999 0,999 0,809 0,999 0,718

Koppensuwn .

L — o "

Ha paccMmoTpeHHOM npumepe NpOoAEeMOHCTPUPOBAHO KakK Mo
aKCrepuMeHTanbHbIM AaHHbIM nyTem ux o6pabotku paccumurarhb
XapaktepucTukM  NOrpeliHoCTU pes3ynbTaToB  onpegeneHus
coaepXaHusi M30TONOB B obpasuax; OueHUTb napameTphl
KanubpoBOYHLIX XapaKTepucTuk Anst pasnuyHbiX anropuTMORB
06paboTKK CreKTPOoB: Koraa cogepxaHue Pu-242 geknapupyetcs o
Havana uaMmepeHus, a Talke ans cnyvan 6es Takon aexknapauun.

[Tpw conocTaBneHun XapakrepucTuk NOrpeLHoCcTH
pe3ynbTaTtoB ornpepesieHus cofep)XaHus U30TOMNoB B CTaHOapPTHLIX
obpasyax oTMevaeTcsa  yxyalleHue oonbUIMHCTBa  3TUX
XapakTepucTUK npu KCMoNb30BaHUKW anroputMa 0e3 pgexnapauun
cogepxanus Pu-242. 3710 Haubornee 3aameTHo Aang Am—241.

Iins1 Bcex nsotonos Pu perpeccuoHHble Mogerny A YpOBHS
aHaumMocty (0,05 okasanucb afeksaTHbl SKCnepuMeHTalbHbIM
AaHHbLIM KakK B cnydyae geknapauum cogepxanHusi Pu-242, tak n be3
TakoBOW, [Ansa Pu-242 xayeCTBO perpecCMoHHON MOLENY OKa3anoch
HWKe, YeM ansa apyrux nsotonos Pu. Yron HaknoHa kanubpoBoYHOU

Xapakrepuctuky ans Pu-242 cyllecTBeHHO oTnuvaeTtcsi oT 45°, a
ana Pu—-239 ata xapakrepucTtuka CywecTBeHHO CMeLlaeTcs! BHU3
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Ansa cnydas nporpaMmMHoOro onpepfenerus cogepxanns Pu-242 B
obpasuax.

MNpy ananuiae COCTaBRsOWUX rorpelHocTel uUaMepeHus
oTMeuvaeTcs1 TeHAeHUMst K YMEeHbLIEeHUWI0O  cucTtemaTuHeckon
coctaesnsioulen ana Pu-238 ¢ yBermudeHueM copepXXaHus aToro
n3otona npu wucnonesoBaHuy o0boux anroputmos 06paboTku
cnekTpos. Cnydalhaa cocrasnsioulas ans Pu-239 ymeHbluaercs, a
ANns ocranbHbIX WU30TONOB Pu yBenuyuBaeTCcs € YyBenudeHuem
coliep)xaHusi COOTBETCTBYIOLLEro U3oTora B chnyyae UCchnonsL30BaHus
anropyurma obpaboTku CnexTpoB C Aeknapauuven cofepkaHusa Pu-
242. [Opyrux TeHaoeHUMn K yBenuuyeHutro  (YMeHbLUeHWIO)
COCTaBNAKIUNX norpelHocTer ana yposHa 3sHadumoctu 0,05 He
BbISIBIEHO.

XapakrepucTuki NOrpewiHoOCTY pesynbLTaToB  onpeaeneHns
cogepkaHma uaotonos Pu, npuBedeHHble B  HaCTosLleM
NPUNOXEHUN, a TaKKe BbiIsIBNEeHHble O0CODEeHHOCTU npepanaraemMbiX
paspaboryukamu  nporpamMmMHoOro  obecneveHna - anropuTMOB
obpaboTku cnekrpoB uUernecoobpasHo yuUUTbIBaTb MPU pelueHun
3afjay y4eta n KoHTpons AM.

MpunoxeHue Na 2

K [TonoXeHuio rno npuMeHeHnio
METO0B MaTeMaThyecKoi
CTaTUCTUKX ANA yyeTa U KOHTPOA
AAepHbIX MaTepuanos,
YTBEPXKAESHHOMY NPUKa3oM
denepansHO Cnyxobl No
AKOSIOrNYECKOMY, TEXHONOMMUYECKOMY
U aTOMHOMY Haa3opy

oT 14 ceHTsdps 2011 r. N 5635

[Topsipok pacuyeTa o6bema BLIBOPOK

Ob6bemM BhIBOpKM 3agaeTcs [ABYMS BenvyUHaMu: MNOpOrosbiM
konuyecreom AM B eauHmuyax maccel (G) M BEPOATHOCTHIO
ObHapy)eHus HegocTavyu/Manuiika noporoBoro kKonuyecrtesa AiM B
B6e3oTHOCUTENbHLIX eaunHuax (P). 3Tu BenudiuHb! onpenenaTca B
cooTBeTCTBUM C QOCHOBHLIMW [MpaBunaMu yyetra U KOHTPONA
sanepublx  martepuanos (HI1-030-11). Pesynbtatht npoBepkit
HenocTHOCT HepasbopHeix YE, a Taike cocrosHua CKIO
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OOKYMEHTUPYIOTCS Ha npeameT AOKYMeHTarbHOro noATBepKAeHUs
OTCYTCTBUS HECAHKLIMOHUPOBAHHOIO AoCcTyNna.

[lepen pacyeTom 06bema BEIOOPKY OrpeaenseTcs
oTHOLWweHue G/X.
Pac4yeT ob6bema BbIOOPKM (17) OCYULeCTBIISIETCA Crie4yoLLMM
obpasom:
npu BenuynHe G/x <N, ocbbem BbIOGopkY (1)
paccunTbiBaeTcs no hopmyrie

n = [N(l — (1 p)/lo] )]‘ , (M2.1)

N — xonuyecTso YE B crparte;

X — cpeaHsist macca AM B ogHow YE;

[ [ — B dopmyne o3HayaeT OKpyriieHue Ao 6nwxaiiliero
bonbLluero Lenoro yucna.

npu BenuuuHe G/x > N npoBepke nognexar Bce

yYyeTHbIe eAVHNLIbI.

Onpegenenve ofObema BbIOOPKWM rnpoBepsembiX noM6
cornacHo nyHkTy 25 Hactosiujero [lonoxeHust ocylLecTBRsSIeTCs C

— 1/(0,06N} 7+.

NnoMoLbI0 ypaBHeHust n = [N (1 — (1 — 0,95) ) rne N -
KONUYecTBO ycTaHosneHHblX nnom6 B 36M. 3geck [ J° Taioke
o3HavaeT OKpyrreHuwe o onwkaniuero Oonbllero Lesforo Yucna.
Hwke npusegeHbl pe3ynbTaThl TAKoro pacyera NS HECKOSbKuX
3HayeHun N.

" Bcero nnom6, wryk T UYucno nnom6, paboTocnocobHOCTL U |
] ~ COCTOSIHME KOTOPbIX NPOBEPAETCS
10 L 10 -
_ 20 N 19 ]
S0 _ 39 .
- 100 1 ] 46 |
1000 B 59 B
10000 | B 60

lNpumep pacyera oo bema BLIOGOPKH

[lyctb B 3BM Haxopgsitcs Tpu crtpatel HAM, B Kaxkgon u3
kKoTopbix cogepxxutrcsi 1000 YE. [log crparton noHumaercs
COBOKYMHOCTb OTAenbHbIX YE C oauHakoBbiMKM UNKM  ONKU3KUMK
o13nYeCcKUMM XapakrepucTukamm u xmMmmueckum coctasom AM ans
OCYLLIECTBIIeHUs1 CTaTUCTUYECKOW BbLIOOPKK. Ha npakTuke, B cTpaThi
obbluHO BbigensitoT: TBC opHoit naptun, nubo opgHoTunHbie TBC;



41

OQVHAaKOBbie B npepaenax TexHudeckux ycnosuin YE ans
opmMmupoBaHnst  kputudecknx (noakputudeckux) cbopok; napTuim
OMHAKOBbLIX NPOAYKTOB, Ha KOTopblie ohopMnsieTcst obLiuA nacnopT
n T. 4. B Hay4dHo-UccnegosaTenbCkUX opraHuaayuax, a TaKke B
opraHmMsauunax, rge HoMmeHknatypa ucnonsayembix HAM Benuka,
KONMYECTBO TakuX CTPAT MOXEeT OKa3aThCA 3HAYUTENbHbLIM.

[lycTb B HalleM TnpuMepe nepBasd ©W BTopaa cTpaTthb
npeacraBnenbl oguHakoebiMKM YE, cogepxallMmy meTarimyeckui
BbICOKOODOOralleHHbIn ypaH B antoMUHUeBo obonouke ¢ HoMepamu,
BbINONHEHHLIMU  3NEKTPOUCKPOBLIM  KapaHaaluoM. [1ogoOHbIM
obpazom BbINONHeHbl YE TpeTbed crpathl, coaepxaume
MeTannm4eckuii HuskooboraleHHbin ypad. B kaxgon w3 VYE,
coaepxatnx BblcokooDoraleHHbI U HU3KooboraleHHbI  ypaH,
Haxogutcs no 1000 r #°U. Nycte YE nepsoii crpaThl B AaHHbLIN
MBI nocne ucnonb3oBaHUa B aKcnepumMmeHTe ObINN U3BreyeHs! U3
KpUTCOOpPKK, nometleHbl B TPyObl Kak B KOHTEeUHepb!, TPYyObl
oneyaraHbl Mocfie perncTpaunn COOTBETCTBYIOWNX YYETHbIX
AaHHbIX, a YE BTOpo N Tpetben crpatr B AaHHL MBIl He
MCMNONL30BaNUCHL, U HAXOAUNUCHL B oneyaTanHbIX Tpydax ¢ MOMEeHTa
npeabiayiieii nHBeHTapusauuu. Takum obpasom, AN NepBOw
cTpaThl BEPOATHOCTL  OBHapyXeHus HegocTaun/uanuLLKa
noporoBoro konmuyecrsa AM npuHumaetcs paBHon 0,5, a gns
BTOPON u TpeThew cTpaT - pasHou 0,25, Tak kak MaTrepunans! BTOPON
N TPETLEN CTPaT Haxoaunuchb elle N noa cucremon HabniogeHus.
Takoii BbiOOp BEpoATHOCTM OOHapyXeHua ANsl KaXAoW U3 cTpar
pekoMeHyeTCs genarb npy ycrnoBuu, YTo peaynbTaTbl MPOBEpKU
LenocTHocTM HepasbopHbix YE, a Takke cocroaHua CK[
OOKYMEHTUDYIOTCA Ha NpeaMeT OOKYMeHTanbHOro MNoaTBepXaeHuns
OTCYTCTBUSA HECaAHKLIMOHUPOBAHHOrO AOCTYNA.

[TockonbKy oTHolleHue G/X Ons nepBol U BTOPOW cCTpaT
8000/1000=8, a ansa tpetbenr 70000/1000=70 u BO BCEX criydasax
G/x < N (3HaveHue N ana kaxpou us crpat pasHo 1000), To ans
pacyeTa obbema BbIDOPKU BO Bcex crniydasiX ucronb3yem Gopmyny
(12.1).

B coortBetcTBUM ¢ chopmynou ([12.1) n napamerpamu G u P
ANs nepBon cTpaThl 06BLEM BbiIBOPKM COCTaBUT:

n, = 1000 [1-(1- 0,5)'%0%8%0% = 1000 [1-(0,5)"® = 1000+ 0,0830
= 83,0.
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[Ans BTOpOW cTpaThi:

n, = 1000 [1-(1- 0,25)'99%0001 = 4000 [1-(0,75)"°] =
1000+0,0353 = 35,3, HO, okpyrnsisi ny; 4o onvkawuliero 6osbLUero
Lenoro, nonydaem n,; = 36,0.

Ans TpeTben crpathi:

ng = 1000 [1-(1- 0,25)'0007000% = 40900 [1-(0,75)""] =
1000:0,0041 = 0,4, HO, okpyrnsisi nz oo onwxauwero Gorbliero
Llenoio, nony4aem nz = 1,0.

TakumMm o0bpasom, Bcero JOIMKHO BbiTb NOABEPrHYTO
N3MepeHusiM:

83 + 36 + 1 = 120 y4yeTHbIX eguHALL.

[punoxexne Ne 3

K [Monoxenuio no

NpUMeHeHUIO MeTOL0B
MaTeMaTUJecKoi CTaTUCTUKA AnA
yyeTa U KOHTPONs siAepHbIX
MaTepuanos, yrsepxaeHHOMY
npukasom PefepanbHoi cnyx6bl no
KONOTNUECKOMY, TeXHONOrMYeCcKoOMY
U aTOMHOMY Haa3opy

oT 14 ceHTAbpPA 2011 r. N 6§35

AHanu3 xapaxkrepucTmK BbiIDOPpOYHOro pacrnpepgeneHus

B ta6n. [13.1 npuBegeHbl 3HavyeHus ¢, . kKoadpdulmeHTa Ans

YPOBHSI 3HAYUMOCTU o U pasnuyHbIX cTeneHen ceoboab! k.

Ecnu cnyvyanHas BenuuMHa x pacnpegerieHa HopMalibHO C
MaTeMaTu4ecKuM oXugaHueM <, TO 10O Bbibopke obbema n
(x,,x;,...x,) MOXHO HaUTU [AoBepuUTenbHble TIPpaHuMUbl AN  aq

criefylouwmum obpasom: (X—+1,, ,,, Sa<I+4-t,, ,,,), A€ k=n-1.

Tabnwuua I13.1

3HavyeHus koadppuumeHrta CTelofieHTa 7, ,

1-¢ | 0,80 [ 0,90 l 0,95 l 098 [ 0,99 [ 0,995 | 0,999 |
” |

2 | 1,886 | 2,920 | 4,303 | 6,965 | 9,925 | 14,09 | 31,60 |
3 | 1,638 | 2,353 | 3,182 | 4,541 | 5,841 | 7,453 | 12,92
4 | 1,633 | 2,132 | 2,776 | 3,747 | 4,604 | 5598 | 8,610 |
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5 [ 1476 | 2,015
6 | 1,440 | 1,043
7 11415 [ 1,895
8 | 1,397 | 1,860
9 | 1,383 | 1,833
10 | 1,372 | 1,813
11 | 1363 | 1,796 |
I ' I
12 | 1,356 | 1,782 |
13 | 1,850 | 1,771 |
14 | 1,345 | 1,761
15 | 1,341 | 1,753 |
16 | 1,337 | 1,746
17 | 1.333 | 1.740
18 | 1.330 | 1,734
19 | 1,328 | 1,729
20 | 1,325 | 1,725
22 ' 1.321 | 1,717
24 | 1,318 | 1,711
26 | 1,315 | 1,706 |
28 | 1,313 | 1,701
30 | 1,310 | 1,697
40 | 1,303 | 1,684
! ]
50 | 1,299 | 1,676
60 | 1,296 | 1,671
80 | 1,202 | 1,664 |
100 | 1,290 | 1,660 |
150 | 1,287 | 1.655 |
200 | 1,286 | 1,653 |
300 | 1,284 | 1,630 |
500 | 1,283 | 1,648 |
o | 1,282 | 1,645
| |

2 571
2 447

2,365
2,306
2,262
2,228
2,201

2,179
2,160
2,145
2,131
2,120

2,110
2,101
2,093
2,086
2,074

| 2064

2,056
2,048
2,042
2,021

2,009
2,000
1,990
1,984
1,976

1,972
1,868
1,965
1,960

3,365
3,143

2,908

2,897 |

2,821
2,764
2,718

2,681
2,650
2,625
2,603
2,584

2,967
2,552
2,540
2,028
2,508

2,492
2,479
2,467
2,457
2,423

2,403
2,390
2,374
2,364
2,352

2,345
2,339
2,334
2,326

s

4,032
3,707

3,500
3,355
3,325
3,169
3,106

3,055
3,012
2,977
2,947
2,921

2,898
2,878
2,861
2,845
2,819

2,797
2,770
2,763
2,750
2,705

2,678
2,660
2,639
2,626
2,609

2,601
2,592
2,586
2,576

4,773
4,317

4,029
3,833
3,690
3,581
3,497

3,423
3,373
3,326
3,286
3,252

3,222
3,197
3,174
3,153
3,119

3,091
3,067
3,047
3,030
2,971

2,937
2,915
2,887
2,871
2,849

2,839
2,828
2,820
2,807

6,869
5,959

5,408
5,041
4,781
4,587
4,437

4,318
4,221
4,141
4,073
| 4,015

| 3,965
l 3.022

3.883
3,850
3,792

3,745
3,707
3,674
3,646
3,551

|

|

l

|

| 3.496

| 3,460
3.416

| 3391

|

|

3,357

3,340
3,323
3,310
I 3,291

J




[Mpumep.

Macca usgenum noguymHaeTcs HopmanbHOMY 3aKoHy. MimeeTcs
CTaTUCTUHECKUA mMartepuan s an=25 00pasuoB, N0 KOTOPbIM
HargeHo x=80002., a s=6002. Hantm aAna «=09 [oBepuUTesibHbIe
rpaHuLbl Onsi MaTtemMaTUyecKoro OXXugaHusi MaccCbhl reHepasibHOW
COBOKYyNHOCTU 06pa3LioB.

PelweHue. o Tabn. 3.1 and =090 VN k=n—-1=24 HaXoaum
t,,=1711, W ornpegensieM [JoBepuTerbHble TIpaHulbl  Ans

MaTemMaTu4eckoro oXxugaHua crnegylowmm obpasom:

77902.= 8000421711 < a < 8000+4& 1711 = §210e.

Takum obpasom, obpasubl, pe3ynbTaThl U3MepPeHUs1 KOTOPLIX
Haxo4saTCA B npejenax pacCYUTAHHLIX AOBEepuTernbHBIX rpaHul,
MoryT ObITb 00beauHeHbl nNpu «=09 B O04dHYy cCTparty Aans
npoBedeHNA BbIOOPOYHBIX UIMEPEeHUN C Uenblo yMeHbLIeHWA
oObema namepeHuit Npy Nposepke CTpaThl.

Mpunoxenue Ne 4

[TonoXeHWo no NPUMeHeHuIo
MEeToA0B MaremMaTu4eCcKoy
CTaTUCTHKV AANA ydyeTa U KOHTPOIA
SiIePHbIX MaTepuarnos,
YTBEPXOSHHOMY NpUKasom
bepepansHON cnyxobl No
3KOSTOTMYECKOMY, TEXHONOTNYeCcKomy
1 aTOMHOMY Hagsopy

oT 14 ceHTsiopst 2011 r. N 5635

PekoMmeHAyeMbI NOPAAOK NPUMeHeHUs1 KOHTPOSLHOIC
Aonycka

C nomouwblo ramma - cnekrpomerpuyeckon craHumy U-Pu
InSpector ¢ HU3KO9HepreTUYECKUM repmaHueBbIM [OeTeKTOpoMm
namepeH obpasel C nNpoueHTHbIM cogepxxaHnem Pu-239, paBHbLIM
No pAaHHbIM  paspywlalouwero adHanusa 85,06+0,06 (ydeTHble
AaHHble). [Ins nonyyeHns yvyeTHbIX JaHHbIX cornacHo TpeboBaHuio
OCHOBHbIX NpaBun y4YeTa KU KOHTpONA sigepHbiX martepuanoB (HI1-
030-11), meTOogUKN BLINMONHEHUS W3MepeHU AOIMKHLI ObiTh
MeTPOJiorMyeck aTTecTtoBaHbl B COOTBETCTBUM C TpeboBaHuaMU
AOKyMeHToB B obrniactu craHgaptusauun (rpaHuLibl NorpeLHocTy
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U3IMepeHu ycTaHaBnUBAKTCA AN LOBEPUTENbHON BEPOATHOCTY
95%).

[Ong nonyueHuss AaHHbLIX 00 N30TONHOM COCTaBe ¢ NOMOLLbLIO
ramma - cnekrpomeTrpuyeckor cradumm U-Pu  InSpector ¢
HUSKOSHEPreTUMECKUM  FepMaHueBLIM  AETOKTOpOM  CHexTp
ob6pabarbiBaeTCs C NOMOLLLIO NPporpaMMmHOro obecrneyeHns cTaHLun
MGA. [ns onpegenenHua rpaHul MOrpelyHocT  U3MepPeHUs
ncrionib3oBanack Mertoguka: [InNyToHUA W  ero coeguHeHus.
MeToauka BbINONMHEHUS WU3MEepPeHUiA MaCCOBBLIX O0ney U3oTOornoB
NNYyTOHUA W u3oTona amepuumin-241 B NNYyTOHWM ramma-
CreKTpOMEeTpUYecKUM MeToaoM € UCNOoNb3OBaHMEM  ramma-
cnektpomerpa U-Pu InSpector. MBI 223.13.17.104/2006 (rpaHniib
NOrpelHOCTU U3MepeHnini No 3TOU MeToauke yCTaHaBnnBaloTCs OIS
agoseputensHon BeposiTHocTu 95%). PeaynbTar, MNONyYeHHbIW C
UCNonL30BaHMEM Ha3BaHHOW METOAUKW, oOKasancs pasBHbIM:

85,05+0,05.

[Tockoribky BCe  MOrpellHOCTU  OOKYMEHTUpYloTCcR] U
paccuyuTbiBaloTCH Npn 95% AoBepUTESIILHOW BEPOATHOCTY, TO ANA
nony4yeHust cpegHeksagpaTudeckux norpetuHocren svaveHma 0,06 n
0,05 pomxHb! BbiTh YMeHbLUEHb! B 1,96 pa3a. Takum obpasom,

K = 2,580 s + 02 = 2,58/(0.06/1,96Y +(0,05/1,96 )* = 0,10

PacxoxaeHue YYETHbIX OaHHbIX n pe3yrnbrara
noaATBeEpXAarowmx usmepenun cocrasnsietr 0, 01 u HaxoguTca B
npepenax KoHTponsHoro gonycka 0,10.

Npumepsl cpaBHeHNA OBYX BLIOOPOYHLIX RUCTIEPCUNA U
cpegHMx

[MMpn HeoOxogumocTn obbeanHeHUA AaHHbIX MO ABYM WUNU
HeckonbkuMm naptuam AM pexkomMeHayeTcs NpoBOAUTL CpaBHEeHWe
BuIBOpOUHLIX Aucnepcuin n cpegdmx. Cnyya ABYyX napTui
paccMoTpeH Hwke. B peaynbTaTe NpoBefieHUst yYeTHLIX U3MepPeHUi
OBYX MapTuil, B coctaB KoTopbiX BXoaAar hy; =30 u n; =20 VYE,
HanneHb! BblBOPOYHbLIE 3HAYeHUs MaTemMaTU4yecKoro OXugaHus U
Aucnepcun maccbl yuutbiBaemoro Hyknuaa B atTux YE. 3HayeHusn
aTuUX BenuyuH coctasunu: m,= 40,1 kr; m,= 40,5 kr; s} =0,82 Kr: s5 =
0,71 «xr. TpebyeTcsi OLEHUTL 3HAYUMOCTb  PACXOXOEHUS
BLIBOPOUHBEIX AUCriepCui.
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2

B paccmatpyBaemMoM npumepe F =-—j‘—2= LI5<F,, =207 Npy
2

uncne creneHen csoboabl 29 U 19. 3TO roBopuUT 006 OTCYTCTBUK
3Ha4MMOro passfnindusi B QUCNIEPCUSX MAcChl YYUTHIBAEMOro HyKnnga
B YE nepBon ¥ BTOpON BLIOOPOK. TO €CTb MOXHO NPUHATb, YTO
JaHHble BbIOOPKM MOryT ObiTb 00beAVHEHL! [0 KPUTEpPUIo
paBeHCTBa ANCMepCUiA 1ocrne NPOBEePKX paBeHCTBA CPeHUX.

[lns aToro onpegenum oO6beAMHEHHYI0 OUEHKY BbIGOPOYHON
ancnepcun:

,5’2 _ 29 ° 0,32 + 19_'_0,71

= 0,78
30+20-2

A 3HaueHue t cTaTUCTUKA:
40,1—40,5

0,73[-—1—-+—1—]
30 20
TK l<t,.,=2,01 npu uucne creneHen csoboabl 48, TO

MOXXHO NPUHATbL, YTO m, =7,, a 3Ha4yeHne o0begMHEHHON OUEHKY
BbIOOPOUYHOro cpegHero pasHo:

{ = = —1,5689

myim +myi, _ 30-401+20-405 _ 0o
n, +n, 30 +20 S

=

Fpunoxexue Ne 5

k TlonoxeHuto no

NpUMeHeHUIo MeToAoB
MaTeMaTyeCcKo CTaTUCTUKW And
yyeta ¥ KOHTpons saepHbIX
Matepuanos, yTBepKaeHHOMY
npukasom PefiepanbHoi cnyX6bl no
3KOJTOrMYeCcKomy, TEXHONOIMYECKOMY
¥ aTOMHOMY HaA30py

oT 14 ceHTsA06pA 2011 r. N 535

[lpumepkl pacyeta o0, ,, a TaKKe anropuTM oueHKn
3Ha4YMMOCTU CUCTEeMaTUYECKUX PacXOXOAeHUMN.

IpuMmepbl pacyeTta o, :

AdonyctuM, MonHble MOrpeliHoCTA BECOB, MNpuBedeHHble K
AoBeputensHoy BeposiTHocTy 0,99 coctaBnsitoT:
a) oTnpasutens 75 2, nonydarensa #50 e; Torga
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G, =L + A =50 +75% =90,12;

6) oTnpasutens #0,2%, nonydarensa 10,3%, a unamepsiemas
Macca 29 k2, Torga

0, , =myd2, +82, =25\0,002% +0,003* =0,09xz;

B) oTnpasutens +0,075ke, nonyyatensa #0,3%, a namepsiemast
Macca 29 K2; Toraa

Gy = | Lo +(m8,,, Y =+0,075% +(25.0,003) =0,107sz.

AnroputMm olleHKN IHAYNMOCTU CUCTEMAaTUYECKNX
pacxoXxaeHui
I111st NpoBepKX 3HAUYUMOCTU CUCTEMATUYECKUX pPacXOoXaeHU
MEXOYy [aHHLIMW  oTnpaBurenst m W nonyyarenda m

anin

pexoMeHOyeTcsi MNonb30BaThbCA NapHbiM kputepuem CTbiofeHTa.
J1ris1 9TOro BbIMUCIUTD:
- HabfnoAaemble NapHbie pasHocTy d, = (m,,, ), — (m,,,);

-cpefHee  3HauyeHWe  napHbiX  pasHocTelh  d=)4, /n,
f=l

rae n — xonudecTso nap (m,, ).(m,,)
- CpefiHee  KBafpaTM4eckoe OTKIIOHEHME CPeAHero  3HaueHus

napHbIX pasHocTen S(d)= z;g f)

- Habniopaemb!it kKpuTepwii 1, =ld|/s(d).
Npu BbinONHEHWUU ycrnoBust ¢, > (P, f), rae ¢ P,f)—TtabnuiHoe

3Hayerusi KoappuumeHta CrbiogeHTa npyu  [oBepuUTenbHOU
BEeposiTHOCTM P 1 vyucne creneHeid csobonbl f=n-1, Hynesas
rmnoTtesa H,:m, =m, OTBepraeTcsl.

lNMpumep. B tabnuue Hke npuBefeHbl AaHHble macce OpyTTo
oTnpaBuUTens U nonyyarens natHaguatu KoHTelhHepoB cC AM.
[lonycTyMble pacXxowOeHus, BbLIMUCNEHHbIE N0 NAacnoPTHbIM
OaHHbIM, He AoMKHbI NpesbilaTe 15 yenosHbLIX eaAnHUL,.

TaGnuua

N \ M o mﬂﬁl‘l‘

— Il

2

= : T
1 | 282 | 200 _
2 | 347 350
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| 3 ! 286 | 296 | -10 -2,3 529 | 2910

| 4 319 | 326 | -7 0,7 049 | 3225 |

| 5 | 337 | 346 -9 - 1,3 1,69 341,5 |
6 | 290 300 -10 -2,3 529 | 2950
7 | 301 300 1 8,7 | 7569 | 3005 |
8 | 314 | 323 9 | -1,3 169 | 3185 ‘
0 §73_' 380 -7 0,7 | 049 376,5
10 | 236 | 246 -10 | 23 | 5729 ‘f 241,0 I
11 ] 31 | 370 | -9 | 43 | 169 | 3655
12 | 333 f 340 <7 | 07 | 049 | 3365
13 | 292 | 302 10 | -23 | 529 [ 2070 |
14 | 340 347 7 | 07 | 049 | 3435
15 1 320 330 | -0 | -23 5,29 325,0 |
Y. | 4731 | 4846 115 | 05 | 131,35 k4788_,_5__|

3 Tabnuubl BUOHO, YTO BCe Habnogaemble pacxoxaeHus He
npesBbLILWLIAIOT BENUYUHY OOMYCTUMBIX pacxoxgeHun, HO No4YTU Bce
pacxoxgeHus nMeloT O4uH 3HaK, UTo CBUEBeTEeNbCTBYET O Hanuuun
He MCKMIOYEeHHbIX CcuctemMaTudeckux rnorpewHocter B AaHHbIX
oTnpasuTensa unu (1) nony4yartens.

[lpoBepum 3HAYMMOCTb CUCTEMaTUYECKNX PaCXOKOEeHWN.

o pgaHHLIM cTonbuoe 2 u 3 BolunucnsieM d,=(m,,) —(m,,), ¥

3anonHsiem crtonbel 5.
Mo gaHHbIM cTONOUa 4 BbluUCTISIeM
d =) d /n =—115/15=-7,666(6)~~77.
f=f

Mo panHbIM cTonbBua 4 Buiuncnsem (d,-2) v (4, - ), sanonusiem

crondubl 5 ¥ 6 1 BbluKCHIAEM S(H‘):J Zg‘ff _;,)): = 1.51(%351) = 0,791
nin-— —

Bluncnsem Habniogaembi Kputepum

t, =|d|/S(d)=|-7.7/0791=97362.

Kputueckoe 3HayeHue KoadbduuneHta CrblofjeHTa nipw
aosepurensHou BepositHocty 0,99 un yucne creneHdein ceoboab 14
pasHo 2,9768.

Tak kak ycrioBue ¢, =9,7362 >(0,99,14) = 2,9768 cobniopaercsi, To

HyneBasi rwnorte3a H,:m, =m,  OTBepraetca. CrnenoBartentHo,
MeXay AaHHbIMK @ oTnpaBUTens U nonyyvatenss HabnwogaTes
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3HayuMble CUCTeMaTUuecKue pacxoxgeHus,, U 00 BbICHEeHUs
NPUYUH pacxoXxpgeHun B3aumopacyeTbl peKoMeHayeTcs NPOBOAUTHL
No cpegHuM 3HavYeHusM Z, 3Ha4deHusl KOTOpbLIX fipuBedeHbl B
crondue 7 Tadbnuuwbl.

Ipunoxexsne Ne 6

k FlonoXeHuto no

NPUMEeHeHuIo MeToAoB
MaTeMaTUYeCKo CTaTUCTUKY ASTS
yyeTa ¥ KOHTPONS sfepHbIX
mMarepuanos, YTBepP)XAEHHOMY
npukasom PeaepanbHon criyxObl no
aKOJIOMM4ECKOMY, TEXHONOMUYECKOMY
W aToMHOMY Haf30py

oT 14 ceHTabpsa 2011 r. N 535

AnaouTUBHAEA U MyNbTUNIMKaTUBHAaA Moaesib NorpeilHoOCTH
nsMepeHus. Ceasb ¢ abCOMOTHOMN U OTHOCUTEINTLHOK
NOrpelHoOCTbLI0O U3MEePeHUs.

[16.1 ABcontoTHas norpeuiHocTb UaMepeHus

o onpepenenvio abconioTHas NOrpeLwHoCTb eCcTb
A=Xuam'xlﬂm (”6-1 )

rae: Xpsw— U3MepeHHasn senuvymHa,
Xior — UICTUHHOG 3HaYeHue.

AbconioTHaa norpeluHocTb A BbipaXaeTcs B eguHuuax
usmepsiemMoit BenuumMHel. 3HadyeHne ycTaHOBNEeHHOW NOrpeLlHocTy A
ana MBW unu cpeacrs namepeHui siBNAeTCs HeU3MeHHOU BO BCEM
usmepsiemom (ycraHoBneHHoM) puanasoHe. Hanpumep, A=0,25
rpaMM ONA BECOB O3HayaeT, YTO BO BCEM U3MepseMOM AuanasoHe
aTa JeKrapupyemasi norpeluHocTb OCTaeTCs NOCTOAHHOMN.
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Baselwmsandue 1 Kr ocyuiecTsnaeTcs ¢ norpelliHocTLio 0,25 T,
B3BelwnBaHne 10 Kr Tawke ocyllecTBnsieTcs ¢ norpelHocTbio 0,25 .

[pacbuk  3aBUCMMOCTU  MOrpelHoCT  UaMepeHust  oT
namepsieMon Benu4inHb! nokasaH Ha puc. 116.1.

A{rpamm)

-
0 X(rpamm)

Puc. [16.1. 3aBuCUMOCTb TOrpeliHOCTM W3MepeHuUss OT
namepsieMmon Bennu4uHbl.

B obliem cnyyae 3HadeHue abCONIOTHOM MOrpeLlHoOCTU He
3aBMCUT OT 3HayeHWsa K3MepsieMOM BenuuuHbl (CBOMCTBO
anauTUBHOCTY). Ha npaktike nponssoauTternb CpeacTBa uamepeHust
MOXeT  ofnpefenutb  pasnuyHbie  3HavyeHua - abConoTHOM
NOrpeLlHoCT ANnsi pasHbiX OuMana3oHoB UW3MepsieMblX 3HauYeHui
(Hanpumep: ot 1 go 100 rpamm — 0,5 rpamm, a ot 100 go 500 rpamm
— 1 rpamm).

[16.2 OTHOCKTENnbHAasA NOrPeLHOCTb U3MEepEeHUs

1o onpeaesieHno OTHOCUTEITbHasA NorpeLtHoOCTb eCTb
A
5= (M6.2)

OTHocUTesibHast norpewHocTb siBnsieTcsl Ge3pasmMepHOM
BErIMYMHON, OOMyCKaeTCs 3anucb ee 3Ha4yeHUn B NMpoLeHTax.

3HayeHre YycTaHoOBIeHHOW norpewHocT & and MBU wnu
cpefcTBa M3MepPeHUi SIBNReTCst HeuaMeHHOW BO BCEM U3MepSAeMOM
(ycTaHoBNeHHoM) pAuana3oHe. Hanpuwmep, §=0,05 % Aanst Becos
O3HayaeT, YT0O BO BCeM u3MepsieMOM [Ouanas3oHe 9Ta
dexknapupyemas NOrpeLHoCTL OCTaeTcs NOCTOAHHON.
BapewwuBaHMe 1kr ocyiectansaerca ¢ norpewtHocTbio 0,05 %, yto
cocraensiet 0,5 r, B3BelwiBaHue 10Kr Tawke OCYLLECTBIISIETCHA C
norpewHocTtblo 0,05 %, uto cocraeBnsier 5 r. B aaHHOM cny4ae
aHayeHue albCOoMOTHOW norpeltHocT npsAMo  nponopunoHansbHo
n3aMepsieMon BernuyvHe (CBOMCTBO MYIbTUMIIMKATUBHOCTHY).
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[[pacdbuKk  3aBUCUMOCTW  MOTPElHOCTM  U3MepeHua  oT
n3mepsaeMon BenuunHb! NnokasaH Ha puc. [16.2.

A(rpamm)

X(rpamm)

0

Puc.[16.2. 3aBucUMMOCTL MOrpewHocT #3MepeHust oOT
U3MEepsIeMOW BENTNYUHBL.

[16.3 UTUBHaAA wmMoOOenb NorpellHocT wWiaMepeHnsa, CBf3b C

abconioTHOM MNorpeLluHoCTLI0 U3MEPEHUS?
ABcornioTHasi florpeluHoOCTE U3MepeHUss CTPYKTYpUpyeTcst ¢

NpeAcTasnaAeTcsl Kak CcyMMa cucTematuiyeckon u  cnyydanHoy
COCTaBMNAOLLMX NOrpeLlHoCcTY

A=S +R (116.3)

roe: S - cuctemarudeckasi COCTaBhdiowas MnorpewHocTy,
UMEET pasMepHOCTb U3MepsIeMOU BeSTUUYNHEL;
R - cnyyaitHas cocrasnfawwias MNorpewHocT, umMmeer
PA3MEpPHOCTb U3MEPSIEMOW BENUUMHDL.
[TogctaBuB nparyio 4acTb BoblpaxeHuss (I16.3) B ([16.1) u
caenas npeobpasoBaHua, NoNyYuMm:

Xyom = Xoor + S + R (16.4)

Boipaxenue ([16.4) ectb agautuBHan mogenb MorpeltHocTy
U3MepeHusl. OT0 eCTb Apyrasi 3anuchb abcomnioTHOW NOrpeLlHOCTY
N3MEpPEeHUa C YHeTOM BblaeneHuss cucremaTudeckon u crydanHou
COCTaBISAOLLNX.

CgotiictBo mogenu ([16.4) co craTUCTUMECKON TOUKU 3pEeHUR:

Xyer — AETEPMUHUPOBAHHAA BENUYUHA;

S — criyyaiHasi BenuyuHa, KakK npaswuro MogyuHsIoLascs
HopManbkHoMY 3akoHy pacripegenerus N(0,os);

R - cnydauvHas BenuuuHa, Kak npasuno nogvynHAoLancs
HopManbLHOMY 3akoHy pacnpegeneHust N(O,oR);

Oucnepcus norpetuHocT U3 ([16.4) dyner:
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0-2( XMSM - XHCT) — (T: +G"; (”6.5)

rge. os - CKO cucrematnueckoid COCTaBnsoWEen
norpeLlHocTy (MMeeT pasmMepHOCTb U3MEpPSIEMON BEITUUNHDI);
ocr - CKO cnyuyanHon cocrasnsiiolied norpewHocTu
(MvieeT pa3MepHOCTb U3MepsIeMON BENUYMHDI).
3Ha4yeHuss os U or HeobxoauMO BbIMUCIUTL MO U3BECTHLIM

WHTepBasibHbIM OLleHKaM NOrpellHOCTU. 3HadYeHnsd os WU or OyayT
MCNonb30BaTLCA NPY BLIYUCTIEHUN o).

[16.4 MynbTunnukaTueHas Moaerns rnorpetlHocTY U3MepeHusl, CBa3b
C OTHOCUTEIILHOW NOrpeLiHOCTLI0O U3MEPEeHUSI.

OTHOCUTernbHas! NorpeLlHoCcTb U3MepeHUst CTPYKTYPUPYETCH U
NpeacTaBnsAeTcs Kak CcyMMa cucTtemaTtuyeckon U criydarHow
COCTaBMAIOLUX MOrPeLUHOCT!:

5= S +R (16.6)

rge:. S - cucremartmdeckas COCTaBnAlolas noTrpeLlHocTw,
Oe3pasmepHasi BenuuvHa,;
R - cny4yarHas  cocraeBfsioliass  NOrpeLiHoCTH,
Ge3pasmepHas senuunta.
[MoacraeBus npaByio 4vacTb BbipaxeHust (I16.6) B ([16.2) un
caenas npeobpasoBaHus, NONy4YUm:

Xy = Xyer (1+ S + R) (16.7)

BulipaxkeHne ([16.7) ecTb MynbTUNNUKaATMBHasi MoAeslb
NOrpeLlHOCT naMepeHus. ITo eCThb Apyras 3anicb OTHOCUTeNbHOW
NOrpeLHoOCTY N3MepeHust C y4eToM BbigelNeHnsi CucTemMaTuvecKkon n
cny4yavHOU COCTaBMAIOLLNX.

CsoucTeo mogenu (I16.7) co craTncTn4eckon TOUKA 3pEeHUs:

Xuer — A€ TEPMUHUPOBAHHAA BENUYMHA,

S — cnyyauHass BenuuMHa, KakK npaBuio MoaguUHAILLasACS
HopManbHOMY 3akoHy pacnpegenenunsi N(0,os);

R - cnyyavHasi BenuuvHa, Kak npaBuio NOAYUMHSIOLLAACH
HopmaribHOMY 3akoHy pacnpegerieHusi N(0,oR).

ucnepcust norpewHoct U3 (I16.7) 6ygerT:

0'2( Xvam = Xucr) = X205 + X} 0% (I16.8)



33

roe. og - CKO cucrematudeckonn cocrtasnsiolleit
norpelwHocTn (bespasmepHas BenuumnHa);
or - CKO cnydyaniHoh coctaBnsiiouleid norpewHocT!

(6espaszmepHas BenuunHa).
3HaueHns os U or HEOBXOAUMO BLIMUCTIUTL MO U3BECTHLIM

MHTEepBanbHbIM OUEeHKaM NOrpellHOCTU. 3HayeHus os U or byayr
MCNONbL30BATLCA NPYU BbIMUCNEHUU oy .

[16.5 CmelllaHHag Moaenb W NpueeaeHHaa NnorpellHoCTb.,

Hepeako peansHble nNOrPpeluUHOCTU He ONUCLIBalOTCA HM
apauTUBHON, HYU MYNLTUNNUKATUBHON MoAenaMu. B ogHuX yyacTkax
avanasoHa n3aMepeHusi Moaenb MoXeT ObiTb ofiHa, B APYrux —
apyraa. B atux cnyyaax nNpuMeHsitoT cCcMellaHHyilo Mopaerib
riorpelwHocT. Lna cpegcrs usmepeHun Modenk NOrPeLiHOCTN
yCTaHaBnNMBAaOT NPU MeTPOSorMyeckon aTtrecraLun.

[MpuHATO cuuTaTth, YTO ANA CpeacTBa U3MEepPeHUsl Ha y4acTke
avanasoHa npoTskeHHocTbio Ao 1% oT ero npegena mopernb
MOrpeLHOCTY MOXHO CHUTatb agauTuBHOW. OTO gonyuieHue
NO3BONAET CYLUEeCTBEHHO VYINpPOCTUTL OLEeHKU MorpewHocTen C
OOCTaTOYHON CTENeHbLI0 KOPPEKTHOCTH.

UacTto ansa onucaHust norpeluHocTu cpeacrsa U3MepeHus
NPUMEHSIIOT  NPUBELEHHYID  [OFPEeLUHOCTb, KOoTopasa  paBHa
MakCuManbHOMY  3Ha4yeHuil0 MOrpelwHoCTM No  AuanasoHy,
OTHECeHHOMY K npefierny mnavepennsa (BepxHemy npegeny Lukanbi).
[To npuBegeHHOW MOrpeLllHoOCT MOXHO OLEeHUTb MaKCUManbHYIO
NnorpewHocTL B AianasoHe He3aBucumo OT ee Moaelln.
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[TpunoxeHue Ne 7

K TTonoxeHuo no

Nnp¥MeHeHUi0o MeTOL4OB
MaTemMaTUuuecKor CTaTUCTUKM anga
yJyeTa U KOHTPONS siZepHbIX
MaTeprasnos, yTBepXxaeHHOMY
npvikazom PegepanbHon cnyxoObi Mo
3KONOMMYEcKoMy, TEXHONOIMYECKOMY
i aTOMHOMY Han3opy

oT 14 ceHTabpsa 2011 r. N 635

XapaKTepyuCTUKM NOrpellHOCTY U3MepeHni
Tabnuua Ne 7.1 — XapakrepycTuku norpetuHocTy nasmepeHnin AM

HaaBaHve 36M: [Nponasoactso TabneTok

Cnyqé_i'maa - CucTemaTnieckas
MeTo I coctranarpuuan COCTaBIliAICLLIas
W3MEpEHUS norpeLUHOCT! MorpellHoCTY
(A)s |
1 BapeluvBaHve i 0,0005 - 0,0005
Mettler KE 1500 OTH. A | OTH. en
2 Mace. fons U 0,0014 %fl_?‘z; | 0,0016 g;_aogg
OCT 95 175-80 |
0,0038 | 0,0021
3MaccgonaU¥® | - | 00075 | otH.ep 0,0042 | otH. en
| OCT 95 446-84 |
l u
] '
— i A

i

T Cratuctmueckue meTogbl ANst KOHTPOMS KadyecTBa W3MEpeHwi U
aHanu3a MHBEHTapU3aLMOHHOW pasHuubl. MeTogudeckue maTtepvars! Kypca.

YyeOHO-MeTOAUMECKUA UEHTP M0 YYeTy M KOHTPOK faepHbiX martepuaros.
O6HuHck, THL PP-d3OU, 2010.
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[ 2 I 1 BaseluuBaHue - - 0,0005 |-
inmcp. Mettler KB-60s OTH. €A
oTXoAbl |
. I
‘ 44% |, Macc. pona U - | 0,0071 2:33366 -
' TY 002.46-82 - ©A
238
3 Macc gonsa U - |o0075 | o038 |-
| OCT 95 446-84 oTH, €
3 . 1 BapelumBanne | - | - 0,0005 |-
Tabner-~ OTH. e
KA Mettler KB-32s
A44% |
’ 0,00071 |
2 Macc. gons U - 10,0014 ot.en |
OCT 95 175-20
0,0038
3Maccgons U |- [0,0075 |omH.eq |-
' QOCT 95 446-84
4 | { Bsgewuvsarue |- |- 03,0005 - -
OTx0- Mettler KB-60s OTH. 8A
Dbl
cneveH-
0,00071
Hble ! 2 Mace. gqona U - 10,0014 oTH. e - 0,0016
44% | OCT 95 175-90
0,0038
3Maccgona U®® |- |0,0075 |otH.egq |- |0,0042

L

OCT 95 446-84

e —

0,0005
OTH. €4

0,0008
OTH. e[l

0,0021
OTH. efi
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MNpunoxexnne Ne 8

k [Tono)eHuto 1o

NPYUMEHeHUI0 METOA0B
MaremaTuvyecKon CTaTUCTUKKU Ons
yyeTa ¥ KOHTPOIsA SAePHbIX
MaTepuanosB, yreep)kgeHHoMY
npukasom PegeparnbHON CryXOb! Mo
aKONOrM4eckomy, TEXHOJOTUYECKOMY
N aTOMHOMY Haasopy

oT 14 ceHTabpst 2011 r. N 635

Tabnuus! ABMXeHUA Mmatepruanos B 3bM

Tabnuua 8.1 - Tabnuua asvxkeHns matepuanos B 3bM
npounasoactea 1B/l

é"_g rn.s . o | d ®| g EEI s |
$:8 (2 (2w BE(82(BB|J5ladT8|8 0
s3E (8¢ |S”|Sg(Sr(S2 |8 (878 8lSsg]
T s = L lE EIE 3 | =
- " Tpegbigywas ®U (COHK) -
75 T T 'l o
39 i | | | |
17 |
45 1 |

53 l» | |
135 ]

TBO7

| TBO9 |85 | | |

TB11 |37 | -
1 Ta607d |2 T —

'Taﬁmd 3 | l | | T
om0l |2 l B ) ' \ |

MocrynneHus u ap. ysenudeHus M 8 36M (YB)
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|

Tabner- | Tab16 | 205
: KW | Tab17 | 203
| UO:  I1a618 | 200
| Ta618 | 203 |
Ta620 | 229
| Tab21 | 211 | | |
| Tab22 | 201 | J
O'rnpaaneﬂuﬂ " p,p ymeHbu.leHwﬂ M na 36M (YM
lEpal{ Tab07d [2 |
| (TabneT- | ros10d |3 |
“) Ta635d {5 |
Ta636d |7 |
| Ta637d |3 |
'TBAN | TBO7 {120 | T
TBOS (83 |
| l TB11 |37 |
| TB15 | 58 |
| TB17 | 115 |
Cmerin | CmO1 | 2 ] B
| Cm02 _] |
| Telcyman ®U (CPHK)
Tabner- ' Tab12 l 45 1
R Ta617 |53 |
U0, Ta620 | 20
| Tab22 | 51 |
TBAN |TBO7 {15 | |
™ . |
'TB15 |35 |
bpak. — |- |0
Tabn. | | -
Cmetkn | CmO3 | 2 -- -
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Tabnuua 8.2 -I'pynna (cTpara) TBOJI
HaapaHne 36M: INpounasoacreo TBIJ]

o - ‘ ‘ 1 1
& : E = l 0 o | E i | g I :r'f:'_I
o R o
g |oE |2 (BEIBaBRlse|Bniaglt
| i 1 o)
T2 § |28 E: Elglg'lgﬁ g:::J_'z“ 512 5|2 g 2 ¢
- B Npeabiaywas ®A (COHK) o
ITBON  [TBO7 [135 ) i
TB09 |85
TB11 |37 | |
MocTynnexws u ap. ysenmuenus M s SEM(YB) l
o [ [ [ I 1 [ [
OTtnpasnexuvs ¥ gp. ymenbluenyss AM ns 3bM(YM)
120 ]
|
83 1 |
| | |
37
| | |
h8 | |
115 I l l
~ Tekywasn ®U (COHK) - 1:'
(N D T
2 |
_ % | ] I I N
Ta6nuua I18.3 - 'pynna (cTpata) cMeToK
Haspaxune 3bM: [Tpounssoacreo TBIJ1
8o 8 las |o |gelgalselce|salaklg?
T O o = { Q Ol © 0 » | g - - = |
2 2 |9F |PwlBE[BE/BREE(8 F 22 88
Etﬂﬁ c 8 E gD Ex WO Wg: m:Eg 8 ©
n® K [T |¥ Epo|=F|l=2z 2% F 0 S =2 9
£ 3 | |
~ pensiaywas ®U (COHK) T
CMeTKM TE:_MoT[__z’ T [ '| | "TL *J_

[Toctynnenus v ap. ysenudenuss AM B 3bM (YB)

i_éme“rfn ]_— ___ |_0

-
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L]

P_

1 _ 1 J




59

[ OTnpasneHns 1 ap. ymeHbluerus SIM us 36M (YM)
5 i
4

AL— = I —

||

Tekyas ®U (COHK)

Cwenfewos 2 | ] | [ | | [ |

Ta6nuua 8.4 - 'pynna (cTpaTa) TabneTok (6pakosaHHbIX)
HassaHne 36M: [Mpoussoacreo TBIJI

CMeTku | Cm01

Cm02

—

B . e ——— —

\ - < o o L
ted |5F |BJBE8ilgs :
$TP |2a |8 TSg|2=2= a
o 3] ~
[T = | ]
Npeabiayuiana P (COHK)
Tabnerku | Tab05 | 75
UOz Tab07 39
| Ta610 |17
| Tab12 45 I
Tab15 | 53 L
lEpaK___'-Tab'OTd 2 | .
(rabneT- | 1a510d | 3
) r I SN S S
[_ B Tloctynnenus u ap. ysenuyexus AM 8 36M (YB)
Tabnerku TTaﬁ‘lG 205 | -
UQ, Tadb17 | 203
| Tab18 | 200
| Ta619 | 203
Ta620 | 229 | .
| Tab21 | 211 |
Ta622 |201 | ‘ ‘

OTnpasnenus n Ap. yMeHbluehus M us 36M (YM)
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Bpak Ta607d | 2 | | | 1
(rabner- | Tab10d | 3 ' | ‘
ku) Ta635d | 5 |
Ta636d |7 ' | |
Tab37d |3 | | | |
Texkyujas U (COHK)

MpunoxxeHue Ne 9

K lNono)eHuio No

NPUMEHEeHNIO METOLOB
MaTemMaTudecKoy cTaTucTuikn AnsA
ydyeTa 1 KOHTPOJIS SAepHbIX
varepuanos, YTBepXaeHHOMY
npykaszom GepepansHOR CNyXObI Mo
3KONOTUYECKOMY, TeXHONOIrMYeckomy
W aTOMHOMY Haf30py

oT 14 ceHTnAbps 2011 r. N 535

lMpuMep UCKITIOYeHUS NapHbLIX 3anuceun

[ pynna (ctpata) Tabnetok  npouaBogcTBO  TBOJI
npepcraBsneHa B tabnuue [18.4 npunoxeHna Ne 8 K HacTosLemy
[TonoxeHuio.

B naHHoM npumepe naptusa Tab12 (45 KoHTelrHepoB)
npucytcTeyet B npegbigyuien (HK) v Tekylieh uHBeHTapusaunv
(PK), naptum Tab17, Tab20, Tab22 nocrynunu B 3bM (YB) un
YyacTu4HO Obinu rnepepaboTaHbl — cobpanbl B TBOJIbI, ocTaBiumecs
KOHTEAHepbl U3 3TUX nNapTUii NPUCYTCTBYIOT B  TeKyilew
nHBeHTapusauumn (PK). HaHHble no KOHTeMHepam B 3TUX NapTUAX
npeAcTaBnsaloT coboOX “napHble ydeTHble 3anucn’. OcTanbHble
napTuv TabneTtok obinn cobpaHs! B TBOS kL.

Maptum Tab07d, Tab10 (OpakoBaHHble Tabnerku), wus
npeabigywen (HK) uHBeHTapusauum Obiin otnpasneHdbt 3 3bM
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(YM). YE gaHHbIX naprtui npeacrtasnsioT cobon “napHbie y4yeTHble

3anucu’.

[Mocne wucKnoYeHus “napHbiX YYeTHbIX 3anuced” [aHHas
rpynna (cTpara) nNpegcrasrieHa B Tabnuue Ne [19.1.

Tabnuua 9.1 - 'pynna(crpara) TabneTox (1cknioyeHsl “napHLie
yueTHble 3anucy’)

HassaHue 36M: [poussoacreo. TBIJI

Npeabigywan U (COHK)

s . &
£2 3|88
S O 2
s2 P25
g% 8 | T
|Tai-3nenan [Ta605 [75 |
Uo, Ta607 | 39
' ITa610 17 |
| | Ta615 | 53

MocTynnexns u ap. ysenuwienus SM s 3BM (YB)

J—
T

——

Tabnetku | Tab616 | 205 [
UQO, Tab17 1150
Tab618 | 200
| Tab19 | 203 |
Tab20 | 200
. T3621 | 211
Ta622 150 l
Ompaaneﬂuﬂ v ap. ymeHbleHus AM us 36M (YM)
Epal{ | ST
(tabneTkn)
Tab35d | b i
Tab36d | 7
TaG37d | 3 | |
Texywas O (COHK)
Tabnerku
o

I

s —————— T —— — e
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FpunoxeHue Ne 10

K [ornoxeHuio no

NpUMEHEeHNI0 MeToh0B
MaTemMaTUYecKor CTaTUMCTUKY Ans
yyeTa v KOHTPOJSTsi AAepPHbIX
MaTepuanos, YTBep)XqeHHOMY
npukasom depgepanbHOU crnyXobl No
KONONMNYecKoMy, TEXHONMOMMYSCKOMY
N aTOMHOMY Ha30pYy

oT 14 ceHTAOpA 2011 r. N 5635

OueHKa cocTaBnslowen amcnepcun, Ha KOTOpPYIO YMeHbLLIAeTcs
BbluucriAsemMan o, No cnocoby c ycpeaHeHUeM rno noToKy

Ecnu 0603HaunTs cymmy Macchi ariemeHTta (u3otona) B n YE
M}IM

n
Ana onpepeneHus G2, noj 3HaK CyMMbl MNOACTaBnsaeTcs 9Ta

cpeaHsii Macca U B aHalMTUYeCKUX BbIpaXKeHUusiX OydeTr CcTosThb
Macca BceW [naptuu, YTo MNO3BOMSIeT YMeHbWUTh O00bLeM
BbIMUCTIEHUA.

Ecny HauTY pasHOCTL MeXay aHanUTUYeCKUMn BblpaXkeHUs MK
BblYMCNeHUs1 o2, no cnocoby 6e3 ycpedHeHMsl MO MOTOKY M MO

crocoby ¢ ycpegHeHMeM no NOTOKy (AN MynbTUNAKKaTUBHbLIX
Moadenen nOrpellHoCT w3MepeHusl), TO cocTaensiiollasl, Ha
KOTOpPYIO yMeHbluaeTcs oueHka o, N0 MeToay ycpedHeHus Mo

rOTOKY, 8CTb: n .
Vi =2, (Mgg)* ~—2 (O + 074 ) (1110.1)

fes] Il

napTuu kak Mam, TO cpegHss macca AM ogHon YE Oyner

rae: maw — Macca AM kaxkgon YE naptum;

Mau — Macca AM Bceu naptuu;

h -y4ucrno YE B naptuy;

ory — CKO cnyyaHou cocTtaBnsiowlen nNOorpeLHoCcTy
B3BELUMBaHUS;

ora — CKO cnyyainHou cocrasnsiowlen norpewtHocty MBY
paspyLualolero Metona aHarnuaa.

[lpumep:

[lyctb umeetcss napmma HAM cocrosilas u3 50 VYE,
n3MepeHHbIe Macch! KOTOpbIX fipeacraeneHdbl Hke. lorpewHocTw
MSMGPSHME: orv = 0,05 %, ORA = 0,1 %.

41.3940.9640.6640.7441.6 40.8741.2641.4640.7741.29



63

41.8541.2240.8340.4441.2440.9641.3 41.8741.3241.09
42.3340.9941.5 41.0241.8240.3640.9 41.0440.8541.34
41.7241.6241.9239.7441.3641.0841.1440.8841.6241.12
40.9342.2 41.1441.3340.7 41.3541.2 41.1 41.3141.58

CpepgHas macca M ogHoir YE = 41.206
Cocrasnsiioulasl, Ha KOTOpYl0 YMeHbLUaeTcsi olueHka G2, no

MEeTOAY YCpeRHeHUs! Mo NnoTokKy, ecTb:

V(_) = 1,3-10-5

[IpunoxeHne Ne 11

K [Nonoikexnuto no

NPUMEHEeHI0 MeTOLROB
MaTemMaTA4YecKoh cTaTUCTKU Ans
yyeTa U KOHTPONs AAepHLIX
MarTepuarnos, yreep)xaeHHomy
npukasom degepansbHoil cnyxodbl o
SKOTNOrUYECcKOMY, TeXHONOIM4ecKoMy
¥ aToMHOMY Haf3opy

oT 14 ceHTAOpsa 2011 r. N 535

Ananurundeckiue BblpaXeHUsn AnA BbINUCNIeHUn ¢, b6e3
ycpeAHeHus1 No NOTOKY

PaccmvarpuBaloTCs  aHanuTuueckue - BblpaXkeHua  Ons
MYNbLTUNNIMKATUBHBIX Mojenen norpewHocTrer U3MepeHusi Kak
Haubornee 4acTo MNPUMEHSIEMbIX B MeXAyHapoaHON NpakTuke npu
BBIMUCIIEHUU G2 .

[111.1 Bxnap cucTeMaTuyeckux COCTaBNSAOLLINX
MOrpeLlHOCTEN B G5y .

Bknag cuctemartudveckon  COCTaBnsloller  norpetluHoCcTy
n3MepeHnst Nno OHOMY U3 METO[A0B U3MepeHusi (B3BeluUBaHUuS,
usmMepeHust obbema, MBW paspywiaioiux u Hepaspyilaiolmux
MEeTo4OB aHammsa) B O, B ogHoA u3 rpynn (crpaT) STR;

BbluycnseTcst (bes ycpeHeHus 1o roTokKy):

Vg =[ Y (sgn 111,)111m]’(5:j (M11.1)

ieSTRj

rne: sgn(m,) =+ 1 ana m, n3 HK, ¥YB - yrneHoB ypaBHeHus YP;
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sgn(m,) = -1 4na m, u3 K, YM - uneHos ypaBHeHus VP;
oy, - CKO cucrematvueckon coctaBrnsiollen norpellHocTy

O4HOro U3 MeToA0B U3MepeHUs.

JTOT nodxoq cnpaseanue, Hanpumep, MNPy B3BeLIMBaHUY
Bcero AM, cocTtasrisitoulero YrieHo! ypaBHeHust banaHca, Ha ogHuX w
TeX e Becax 6e3 nepekanndpoBKN.

Bknag B Agucnepcuio  cucTeMaTtudeckoud cocTasnsiolen
rMorpeLuHocTU BaBelunBaHus Oyaem 0003HavyaTb ¢ uHaekcom “M
Vsmj W Og,. [py nsmeperHun o6bema B obosHaveHusx smecto “M”

cneayet nogctasuTb “V'. Bknag B AUCNEPCUI0 CUCTEMaTUYeCKOW
COCTaBNAOLL S MOrpeLUHOCTH MBW paspyllaloLLuX "
Hepaspyulalowmux MeToaos aHanusa 6ygem obo3HavyaTs ¢ UHOEKCOM
“A”; VSA] N Og,-
[Tpy nNpoBegeHWn BaBelUMBaHWKA W onpegerneHun MacCoBOW
J0n anemMeHTa (M30Tona) pexoMeHAyeTCs Crneayowni noaxom.
[1pu BblyKcneHnu UP no sanemeHTy:

m_ . = (mg-ma) G, (11.2)

rae: mg— macca opyTTo;

My — MacCa Tapbl,

Ci — MaccoBasi 4ons anemMexTa.
[Mpu BIMUCNeHUn MNP no usoTony:

m_ . = (Mgt - My) C; Gy, (M11.3)
raoe: C, — MaccoBast fornsi u3otona.

111.2 Bknag cnyyaiHbiX COCTaBNSAIOWMX NOTPELIHOCTEN B Oy

M11.2.1 Bxknaa cny4yanHoOW COCTaBnsilowWlel norpeLluHocTh
B3BelMBaHUR] B O, B ogHonm wu3 rpynn (crpar) STR; (6ea

ycpeaHeHus No roToKy).

2 2 2
Vag = 3, Zat 2l (M11.4)
leSTR nl

rge: Ny — KonuyecTtsO B3BeLUMBaHWA i-ro KOHTenHepa B j-TOW
rpynne (ctpare) (TpeboBaHue 3anucu cpeaHero pesynbrata
naMepeHun No hy; B3BelBaHUAM OJHOIO W TOro Xe KOHTeWlHepa
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onpefenseTca UHCTpyKuuaAMM npennpuatus), B BonblMHCTBE
cnyyaes n;=1;
Ony - CKO cnyyaiHoW cocTaBnsiolied norpewHocTy

B3BELUMBaHUS B j-TOW rpynne (cTpaTe);
C; — MmaccoBasn gorns aneMeHTa.
[lpu BblYKUCHEHUM ©2, No usotony Bmecto C; Heobxogumo B

(I'11.4) nogcrasursb C; -Cy .
BuipaxkeHne ([111.4) wucnonbayetcst npu cnocobe pacueta

0,063 ycpeaHeHMs noO TMOTOKY, B KOTOPOM Mg , My
wHaOuBMAyanbHble Macchl OpyTTO M Tapb! i-ro KOHTEenHepa B j~TOW
rpyrnne (cTparte).

[111.2.2 Bknag cny4aHon cocTaBnsaiowen norpelHocTy
usmeperHnss obvemMa B o2, B ogHoi u3 rpynn (crpar) (6es

ycpegHeHUs Mo NOTOKY):

y M€Y 2 (N11.5)
jefTR] 114

Viy =

rae. np— Konu4vecTso uamepeHun i-oro obbema (TpebosaHue
3anucu cpefHero pesynbtara uUsMepeHud no n; pesynbraram
M3MEPEHU ofHOro KU TOro Xe obbema onpegenseTcs

MHCTPYKLMSIMU npeanpuaTus), B donblUnHCTBE cnydyaes ny=1;
Oy - CKO cnyyarHoii cocTtasnsiowleid nOrpeLuHocTy

uamepeHus oobema B j-Toi rpynne (cTparte);
C; — MaccoBasi ons aneMeHTa.
[lpy BbiuKUCNeHuu o2, no usortony Bmecrto C; HeobBxoaumo B

(M11.5) nogcrasuts C; -C, .
Buipaxxenue (l111.5) ucnonbayetcsa npu crniocobe pacvera

c2,6e3 ycpeaHeHusi o MOTOKY, B KOTOpoM V) uHauBUAOYalbHbIE
namepeHust obrema B j-Ton rpynne (crpaTe).

[M11.2.3 Bxnag B ©% cnydaHoA  COCTaBnsiolLen
norpettiHocty MBW opgHoro w3 MeTogoB paspywiatowlero Wy
Hepaspywaiowero avanusa B j-To rpynne (ctpate) (6ea
yCpeaHeHUs M0 NOTOKY):

R 1 N

Vo =Y = (g -mp )C, 1202, (M11.6)

i=l Pj k=l

rae. R — xonudyectso naptuidi £iM, B KOTOPLIX onpepensieTcA
MaccoBas aons anemeHra (usorona) no MBU (ansa j-Tor rpynnbl
(cTpaTh!);
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N; — YNCIno KOHTEeHepoB B NapTUK;

Mgk, Mmk - MAcck! OpyTTO, Tapbl K-ro KOHTEkHEepa U3 i- TOW
napTum;

p; — Yucno npob Ha napTuio;

Ci — MmaccoBast [o5si areMeHTa;

Oxy - CKO cnyyanHon cocrasnsiolien norpewHoct MBU

ANA j=TOK rpynnkl (cTpaTthbi).
[Tpn BLMUCNEHUM G2, No n3ortony Bmecto C; HeOOXOL4MMO B
(I111.6) nopgcrasuts C; Cyy .

[Tpunoxenue Ne 12

K MonoxeHuo No

NPYMEHEHWIO MeTO0B
MaTeMaTU4ecKolr CTaTUCTUKU Ans
yyeTa U KOHTPOJIA AAEPHbIX
maTepuasnos, yTBEpPXAeHHOMY
npukasoMm PegepanbHOW Cny0Obl no
3KONOrMYEeCcKoMy, TeXHONornyeckomy
1 aTOMHOMY Haa3opy

oT 14 ceuTabps 2011 r. N 535

[ipyumep BbIYMCNEHNA cCyMMapHOM Macchbl Marepuvarna

B T1abnuue [112.1 npegcraBneHbl YyyeTHble  daHHbie
npeabiayluiero npumepa no naptuam tabnerok npoussoacTasa TBAJ]
¥ pesynbTaThl BbIMUCIIEHWA CyMMapHOU macchl Mgy

Maws (cucTt) = 6356,6793 + 47892,794 - 0 — 456,18745
53793,286 kr (ans anemeHTa)

Maus (cuct) = 185,63364 + 1413,7849 - 0 — 13,463192
1685,95563 «r (onst usotona)

Mawr (Cniyd) = 6356,6793 + 47892,794 + 0 + 456,18745
54705,661 kr (qns aneMeHTa)

MFIMR (CJ'IY‘-I) = 185,63364 + 1413,7849 + 0+ 13,463192 =
1612,8817 kr (ans usotona)

|

Il
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Taonuua 112.1 - Cymmaptbie macebl Maus (ener) u Maur

(cry4), UCKNoYeHsb! “napHbie y4eTHbIe 3anucy”

Hassanne 36M: Npoussoacreo TBIJ]

[ ['pynna(cTpaTa) TabneTok (MCKNIOYeHL! “NapHble yueTHLle 3anucn”)

Unen | Naptus | Kon- | Macca | m.n. | Macca | m.a. | Macca
ylg;ﬂ BO YE | HeTTO U My Uz | Muyz2s
xr | % «r % «r
Tab05 |75 3008,25 Iamzl,?ns 2,01 |78,708874
Tab607 |39 1615,38 | 87,5 |1413,4575|2,87 |40,56623
HK |17 706,01 |87.4 |617,05274]2,95 |18,2030586
53 1859,40 | 87,2 |1621,3968 | 2,07 | 48,155485
| I 6356,6793 185,63364
| Tab16 8513,65 | 87,6 | 7457,957412,94 |219,26395
| Ta617 (150 |6202,50 |87,7 |5439,5025|2,95 | 160,46798
Ta618 |[200 |8286,00 [87,5 |7250,25 |2,08 |216,05745
YB Ta619 |203 |8426,53 | 87,4 |7364,7872|2,93 |215,78826
Ta620 |200 |8284,45 | 87,3 |7232,3249|2,95 |213,35358
Ta621 |211 |8754,39 (87,8 |7686,3544 2,97 |228,28473
Ta622 |150 |6234,62 | 87,6 |5461,5271|2,94 |160,5689
' |Cyﬁma R f47392,794 -
| YM ITa635d |5 172,85 | 87,5 |151,24375[2,98 |[4,5070637
Ta636d 7 2429 |876 |212,7804 |2,94 |6,2557438
Taﬁsm !105 45 | 874 02,1633 2,7003847
| | Cymma |_ 456,18745 13,463192
PK |- — o
!___l Cymma ) 0
| Maws | - 53793,286 1585,0553
(cucr)
Mangr l_"_T | 54705,661 1612,8817
(cny4) |
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[punoxeHue Ne 13

K I'lonoxeHuio no

NpUMEeHEeHWI0 METOA0B
MaTeMaTUuIecKon cTaTucTukv ansa
yyeTa U KOHTPOIIA SASPHbIX
MaTepnanoBs, YTBepXaeHHOMY
npukazom PepepanbHon Criyxon no
KONTOrMYECKOMY, TEXHOTOMMUYECKOMY
1 aTOMHOMY Haf30py

oT 14 ceHTaA0pa 2011 r. N 635

lNpuMep BbIYUCIIEHUS BKIaga B G2, cUcTeMaTUieCcKux u
CNy4YyanHbiX COCTaBMNAIOLMX NOrPeILHOCTeN rpynnbl (CTpaThbi).

B rabnuue 113.1 npegcrasneHb! pe3ynbTaThl BLIYUCTIEHUS NO
AaHHbiv npunoxeHnst Ne12 Hactosiwero [onoxeHus BKnaga B G5

CUCTeMaTUYeCKUX W CliydauHbiX COCTaBIISIIOWMUX MOrpeLlHocTen
rpynnbl (CTpaTthl).

[AnAa paccmaTtpuBaeMoro ripymepa BbINONHAETCHA OAHOKpaTHoe
B3BelMBaHWe Kapkgoro KoHTeWHepa, noatoMmy N; COOTBeTcTBYeT
CyMMapHOMY uucny KkoHTeiHepos (1518). MaccoBas [gons
anemeHTa U wusortona ornpegensinace B Apyron 3bM. B cpegHem
oTOupanuce 2 rnpobbl Ha 200 kr AM ana onpepenedns MaccoBOW
aonu anemeHta U 2 npobul HA 300 kr AM gna onpegeneHus
mMaccoBoi gonu usotona. Kaxgas npoba aHanusuposanacb OauH
pas3, NoaTOMY YWCIO aHanu3oB ANS onpedesieHuss MaccoBOW 4ONU
anemeHTa ectb (54705,661/200)2 = 547, yucno aHann3oB AOnNs
onpegeneHust MaccoBoy Aonu u3oTtona ecTtb (1612,8817/300)-2 = 11.

[ns B3BewwBaHust CKO cucremaTtunydecKou cocTaBnsoilen

norpewHocT™m ogy =0,05 % (cooTtBercTByeT MeXOyHapPOAHLIM
uenesbiM 3HadeHusm 1TV — 2000). lns MBW paspywaowiero
aHanusa CKO cucrematnyeckon coctaBrisiioLied NOrpeLlHOCTY

onpegeneHnss MaccoBo Jonu anemeHTta osa =0,1 %, onpegeneHus
MaccoBoyv gonu nusotona oga =0,08 %.

Bknag cucrematuyeckux COCTaBnsilOWKMX rnorpeluHocTen B
Orp s

-Vgy - B3BeluMBaHue (723,4294 w? — no anemeHTy, 0,62881
Kr> - o usoTony);

-Vga - paspyLualowmii aHanua (2893,7176 kr’ — no aneMeHTy,
1,60976 kr” - no usoTony);
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Vsy; - OOLMWA BKNag CUCTEMaTUYECKUX COCTaBISIOWUX

norpellHocTeit B G,, j-oi rpynnel (ctpaThl) (3617,147 «k* - o
ariemeHTy, 2,23857 Ki* - Mo U3oTony).

nsa BaBeluMBaHMA crnydaHasi cocraBnsioljas NorpeLlHoCTM
ory =0,00 % (cooTBeTcTBYET MEXAyHApOOAHBIM Lenesbim
3HayeHusm 1TV — 2000).

ans MBW paspyulatowero aHanuaa crnyyanHas
cocTaBnstiollias  NorpeluHocT  ornpeaeneHdnus MaccoBoi  gonwut
anemeHTa ora = 0,15 %, onpeaeneHus MaccoBoi 10NU U30TONA ORa
=0,1 %.

Bxran cnyyanHbIX COCTABNAOLWMX NOrPeLlHOCTeN B Oy -

-Vru - B3sewwmBaHue (0,966 kr* — no anemeHty; 0,00084 «r* -
Mo U30TONYy);

-Vga - paspylaiowmii aHanma (12,31005 kr? — o aneMeHTy;
1,60976 kr? - no usortony);

Vgryy - O0OWMIA BKNaa cucreMarnyeckux CoCTaBnAOLLNX
norpewHocTeil j-oit rpynnet (cTpathl) B 62, (3617,147 kr* - no

anemeHTy; 0,23649 kr*- no usorony).

Tabnuua MN13.1 - Bxnag cucremMaTuyeckux 1 criydanHiix
cOCTaBNSOWMX rpynibl (CTpaThl) TabneTox B o2;.

HaspaHue 3bM: Npovissoacteo TB3J1

s e S

Mpynna (chaTa) TabneTok (MCKNIoYeHb! “napuhle yyeTHble aanucu“)

lT'laEm;' Kon-| Macca [m.n.[ Macca |m.a.| Macca
UneH yp-n | 32 Herto | U My, Uzss Muzss
Up | Kr % Kr % «r

I B
| Tab05 |75 | 300825 |87,3
Tag07 |39 | 161538 | 87,5
lHK Ta610 |17 |706,01 |87.4

Ta615 | 53 1859,40 | 87,2

2704,7723 1 2,91 | 78,708874
1413,4575 | 2,87 | 40,66623

617,06274 | 2,95 | 18,203056
1621,3068 48,155485

6356,6793
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Ta616 | 205 |8513,65 (87,6 | 7457,9574 ] 2,94 | 219,26395
Ta617 | 150 |6202,50 | 87,7 | 5439,5925 | 2,95 | 160,46798
Ta618 | 200 |8286,00|87,5|7250,25 |2,98|216,05745
Ta619 |203 |8426,53 | 87,4 | 7364,7872 | 2,93 | 215,78826
Tab20 | 200 |B8284,45) 87,3 | 7232,3249 | 2,95 | 213,35358 |
Ta621 |211 |8754,39 | 87,8 | 7686,3544 | 2,97 | 228,28473
Ta622 |150 |6234,62|87,6|5461,5271 | 2,94 | 160,5689
| 47892,794 1413,7849_'
B 0 - 0
L I T L I
Ta635d |5 172,85 |87,5|151,24375( 2,98 | 4,56070637
Ta636d | 7 2429 | 87,6 |212,7804 12,94 6,2557438
Ta637d | 3 105,45 '37 4 } 02,1633 | 2,93 | 2,7003847
Cymma |0 456,18745 | 13,463192
Onpegenexve skiiaga cucTteMaTUYecknX COCTaBAIOWUX NOrpeLllHoCcTeN
B Orp *
— SHEMEHH | NaoTon
Mss (cvicT) ' 53793,286 | 1ﬁ5"§5“955?s“i
BasewwmBanve 170,05 % [005%
os L |
Vs —_l | 723,4294 | 0,62881 |
AHanu3 og 0,1 % | 0,08 %
Vas , l 2893 7176| 1,60976 |
Ver= Vus+ 3617,147 2,23857
Vas R N R |

OnpegeneHve Bknaaa C.I'lyLlaVIHblx COCTaBNRIOLMX narpemﬂocrew B Cpp

Mswr (Criyd) - l |— | 54705, 661 — [1612,8817
BasewuusaHue j l l 0,07% | 0,07 %

OMR B B L ~ |
“Yucno 1518 1518
KOHTEelHepoR _I |

Vir 0966 | lo000084 |
AHanus OAR R | | 015% L 0,1 %
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aHalnnnionB
I—VAR B 112,31005
. Vas= Vur+ 13.27605

Var

Uneno | T [ T547 B

0.23649
0,23733




lonoxeHve 0 NpUMeHeHUM MEeTOAOB MaTemMaTu4yeckon
CTAaTUCTUKM ANA yyetTa U KOHTPONS AfgepHbLIX MaTepuarioB
PB-066-11

OduumanbHoe nsgaHme

OTBEeTCTBEHHbI 3a Bbinyck CuHuubIHa T.B.
KomnbloTepHasi BepcTka
3epHoBsa I.[1.

BepcTtka BuinonHeHa B ¢bY «HTL APB» B nonHom cooTBeTCTBUY C
npunoxeHuem K npuxazy depnepanbHoi cnykOb! N 3KONOrKYecKoMmy,
TexXHonorn4yeckomy 1 aToMHomy Hapnsopy ot 25.09.09 Ne 820

MognvcaHo B neyats 25.10.2011 Gopmat 60x90/ V44

PbY «Hay4HO-TexHu4eckui UeHTp no sAepHOn U paaualiMoOHHOM
6esonacHocT» (PBY «HTL| APB») sisnsietcs oduumansHbiM usgarenem
U pacnpocrpaHnTeneM HopMaTUBHbLIX akToB ®PeaepalbHOR CnyX0bl
NO 3KONOrMYECKoMY, TeXHONOMMYECKOMY N aTOMHOMY HaZ30pY
(MNpukas degepanbHoi cnyXObl N0 aKOMOrUYeckomy, TeXHONMornyeckomy
1 atoMHoMY Hazgsopy oT 20.04.06 Ne 384)

Tupax 500 aks.

OTtneuaraHo B ®bY «HTL] APb». Mocksa yn. Manas KpacHocenbckas, 4. 2/8,
Koprn. 5

TenedoH pepakumm 8-499-264-28-563



