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—
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DKcHepHMEHTATbHEIE METOAR KOHTPOIS CHCTEeMATHIECKO#H
NOTPelHOCTH 0TGOPA M MOATOTOBKH Npob

Ferroalloys. Experimental methods for
checking the bias of sampling and sample preparation

IaTa seeaenua 1996—01—01

1 HASHAYEHUE U OBJIACTh IIPUMEHEHHAA

HacTtosumii cTaBJapT yCTAHABIHMBACT 3KCIIEPUMEHTANBLHBIE METOIbI
KOHTpOJIS CHCTEMATHYECKO# TTOrPEIIHOCTH METOIUK OT60pa M MOATOTOB-
K1 TIpo6 ¢eppoCIIaBoB, YCTAHOBJICHHBIX B COOTBETCTBYIOLIMX CTaHAApTaX,
a TAKXe BHOBb pa3padaThIBacMBIX

2 HOPMATHUBHBIE CCBLIKA

B HacToseM cTaHAapTe MCTIONB30BAHBI CCHUIKY Ha CEAyIOLNe CTaH-
NApTH: _

TOCT 17260—87 Deppocmnaskl. OT60p ¥ HOAroTOBKa mpob. Obume
TpeGoBaHMSA.

T'OCT 28782—90 PeppocmiaBsl. DKCNEpUMEHTAIBHBIE METOIBI OLIeH-
KU BapMalli¥l Ka4ecTBa ¥ KOHTPOJIS TOYHOCTH COKpALLEHHs TIPOO

3 OBLIME TPEBOBAHMA

3.1MeToan oT6o0pa, MOATOTOBKHU Npob M XUMHU-
YyecKOro aHalu3a

H3nanue odunuansnoe
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OT16op U NOAroTOoBKY NPo6 I 3KCIIEPUMEHTa NMPOBOMAT METONAMH,
YCTaHOBJIEHHBIMU B COOTBETCTBYIOLUVX CTAHIAPTAX, WJIK APYTUMHI MeTONa-
MH, TOJTEXKALUKUMU TIPOBEPpKe. XMMUUSCKUM aHATN3 SKCTle PHMEHTATLHBIX
po0 IIPOBOAAT MO COOTBETCTBYIOIUM CTAHAAPTAM.

32CymlHOCTL MeTOa

B npornecce uccienoBanys pe3yabTaThi, IOAYYeHHBIE TI0 IIPOBEPAEMO-
My Metofy (MeTox B), cpaBHMBAIOT ¢ pesyibTaTaMu 3a0aHHOTO KOHTPOILHO-
ro Meroga (MeTol A) KOTOPHIN C TeXHWYCCKOM M NPAKTHYECKOU TOYEK
3peHHNA paccMaTprBaeTcs Kak MeToll, He MAIOIMHi CHCTEMATHYeCKOU TIo-
rpenrsocT. CpaBHeHUe cileqyeT MPOBOMUTD, IPUMEHAA CTATUCTUYECKU
METOJI IPOBEPKH 3HAYMMOCTH PazIiyMsi IpH ypoBHe 3HaunMocTtH 0,05 (nBy-
CTOPOHHUU KPUTepHii).

33IlokazaTendb KayecTBA

IToxazatens kadecTBa, MO KOTOPOMY IIpOBepdeTcsl CHCTEMaTHdYecKas
IOrpelliHOCTL OTOOpa IPod, yKaspBaeTCAd B COOTBETCTBYIOUIEM CTaHAapTe
Ha MeTofbl onpo6oBanns deppocmnaasos. [To B3anMHOI KOrOBOpeHHOCTH
3aPHTEPECOBAHHEBIX CTOPOH IIOKa3atesieM KayecTBa MOXeT OBITh BHIOpaH
T1060M APYTOH SIeMEHT.

34Ymcno 3KcIepHUMEHTOB

DKcnepuMeHT TIOBTOPSIOT He MeHee JecaTy pa3 (HalpuMep Ha JecATH
MapTUAX WIM Ha JecATH YacTIX NapTHi 100 Ha AecATH O0beAVIHeHHBIX
npobax WiK Ha AeCATH Moanpobax).

35Brmbop MeTola aHanlK3a TaHHBIX

Ecay ormenbHele ToyeuHsle mpo6wl, 0TOOpaHHLBIe IO MeTodaMm A U B,
TIPaBMJILHO B3ATHl NTapaMH, TO IPUMEHAIOT METOJ aHAIM3a UId IapHBIX
nassbix. Ecnu oraensHble To4euHble IPOOLI, B3AThHIE 1O MeTomaM A u B,
mapaMu He OTOMPpaloTCcd, TO TIPUMEHSIOT METON AHANM3a IS HelTapHBIX
IOaHHbLIX.

Ecin 4ncio sxcnepuMeHTOB OIMHAKOBO, TO TIPH OTIpele/lcHMH 3HAYM -
. MOCTH Pa3TH4us METOM aHAIK3a TAapHBIX JaHHBIX B CTATUCTHYECKOM CMBICIIE
foree TOYeH, YeM METOJ aHaIM3a HeTlapHBIX JaHHBIX. YTOOk NPUMEHUTD
METOJI, aHATH3a NapHBIX AaHHEIX, HEOOXOOHUMO IOArCTOBHTH U NPOBECTH
9KCTepHMEHT TaKUM 00pa3oM, YTOOH 0TOOp Iap TOYEYHEIX TIPo6, OIHA U3
KOTOPBIX B3$ITa IO MeTONYy A, a Ipyrad — 1o Merony b, ObI1 TeXHUYecKH
OCYILICCTBHM.

Meron aHaM3a HeMTApHBIX MAHHBIX OCHOBAH Ha YCJIOBUM, IIPY KOTOPOM
JHCJIO OIIpe/ieIeHU, TPOBOAMMBIX 10 MeTomaM A u b, omuHakoso. Cre-
OyeT IIPUHSATh MEpBI, YTOOBI I OOOMX METONOB YIONYYMTE OAMHAKOBOE
Y1CIIO TOUSYHBIX IPO0.
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IIpuMevanue — OMUCAHHBIE MEeTONB CTATUCTHYECKOTO AHANH3A SKCIIEPUMEHTA b
HEBIX JIAHHBIX MOTYT OBITH IIDEMEHEHH! NIPH IIPOBEPKE PACXOXIEHHs Pe3yTBTaToB, IIONYYeH~
HBIX Ha Pa3NMYHBIX IpoOaX OXHOM IAPTHH, B3ATHX B PAa3HEIX MeCTaX, HAIPHMep B MecTax
TIOTPY3KM ¥ PasIpy3KH (pasnen 6).

4 DKCITEPUMEHTAJIBHBIE METO/IBI

41IlpuMeps sKcnepHMeHTa

KouTponbHbie MeTonb! (MeTox A) pasnMyHB ¥ M3MEHSIIOTCA B 3aBUCH-
MOCTH OT IIOCTaBJCHHOM 3alayH, ¥ MO3TOMY XECTKHE INpaBHJa TPYIHO
yCTaHOBUTH. HuXe aHbl 1TprMephl KOHTPOIBHBIX MeTonoB. KaxmoMy mpo-
BepsAeMoMy MeTofly (MeTol B) cooTBeTCTBYeT KORTPOIBHBIN MeTOL.

I[TpuMep 1 — Cucremarndyeckas NOrpelHOCTb, BO3HMKAKOLIAA U3~
3a Macchl TOYCHHOM TTPOOEI.

Meton A. KoHTponrHas po6a COCTOMT M3 TOYEYHBIX Ipo6 GombIueit
Macchl, YeM YCTaHOBIEHHAs TIPY OOBIYHOM OTOOpE I1pob.

Meton b. IIpo6a cocTonT U3 TOYEYHBIX MPOG PABHBIX MM MEHBIIMX
Macc, YeM YCTAHOBJICHHEBIX NPH 0OLIYHOM OTOOpe Mpol, U, KAK CUMTaeTCH,
He BHOCAIIMX CHCTEMATUYECKYIO HOTPElIHOCTb.

IlpuMeyanue— KoneGanus KadecTsa deppocIUIaBoB 0GHMHO HaBTIONAIOTCA TI0
BEICOTe APOG/IEHBIX CIIUTKOB, YTO CIeAlyeT YIUTHIBATH IIPH OTOOPE TOYEYHBIX IPOG KOHTPOILHOM
1Ipo6H.

I[IpuMep 2 — O160p npob oT GeppoCHNIABOB, TOCTABISEMBIX HABA-
J0M.

Meton A. KoHTponpHas mpo6a cOCTONT U3 TOYeYHBIX TIpob, oTobpaH-
HBIX C BHOBb O0pa30BaHHEIX B TIPOLIECCe TOTPY3KM MM PA3rPy3KH TOBEpX-
HocTel (heppOCIIIABOB. _

Merton B. IIpo6a cocTouT U3 ToYeHBIX TPo6, B3ATHIX OT HETTOIBUKHO-
TO MaTepHana.

IIpumMep 3 — OrGop npo6 or deppocIIaBOB, YIIAKOBAHHBIX B
KOHTEHHEPHI.

Meton A. KonTposibHad mpofa cOCTOMT M3 BCEeTo MaTepHalia, HAXOMs-
LIeTocs B YIIAKOBOYHBIX €IMHUIIAX, KOTOPEIe OTOOpaHLI Ha IIEpBOH CTAIUU
npo6oorbopa.

Meton B. ITpo6a cocTonT 13 TOUeYHBIX TPo6, OTOGPAHHEIX ITPOU3BOIb-
HO M3 HECKONLKUX MECT BHYTPH YITaKOBOYHBIX eAWHULI.

ITpumep 4 — [poba, nonyyeHHas cBepiacHUEM.

Meton A. KoHTponbsHas npo6a COCTOMT M3 TOYEYHBIX MpO6, B3SITHIX
CBEPJICHHEM OT BepXHe# 0 HMXXHeH NOBEPXHOCTH KYCKOB (heppocIiiasa,
OTKOJIOTBIX TIO BCEH BBICOTE CIMTKA.

¥
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Merton B. [Ipo6a cocTOUT U3 TOYSUHBIX TPOO, B3ATHIX CBEPJICHUEM TIPO-
H3BOJIBHO U3 HECKOILKUX TOYEK KYCKOB heppocIiiaBa, He MMEIOIMX YeTKO
BBIPAXEHHBIX BepXHel  HHXHeH TTOBEPXHOCTEH.

MMpumep 5— Orbop mpobd U3 KOBILA.

Meton A. KonTponbHasa Ipoda cocTONT U3 3aJaHHOro KoJuvecTBa To-
YeYHBIX Npob 3aNaHHON Macchl, OTOGPAHHBIX OT NAPTUH, COCTABJICHHOM
HONIABOYHBEIM METONIOM.

Merton B. ITpo6a cOCTOMT M3 KOBIIEBBIX IPO0O, B3ATHIX OT COOTBETCTBY-
IOLLMX [TJIABOK TIAPTHH.

I[IpuMep 6 — MexaHndecKoe YCTPOICTBO Ul COKpalleHN 1poo.

Meton A. KoHTponbHag npofa — 3TO OCTaTOK IPOOHI, ITOTyIEeHHbBIN
ocJie B3sITHSI COKpallleHHON TIPOOHI.

Merton B. IIpo6a — 3T0 cokpalleHHas mpoba, TonyJaemMas oOBIYHEIM
METOIOM.

420T60p mpob

4.2.1 i3 omHO# paccMaTpMBaeMOl TAPTHY VIV OIHOM YacTH 3TOM MapTuu
OTO6MpAIOT ABe 06beAMHEHHbIE ITPOGHI; OMHY U3 IBYX — METOIOM A, IPYTYIO
— MetonoM B. O6bemMHeHHYIO Tpoby, OTOOPAaHHYIO METOIOM A, 0003Ha-
YaoT KaK 06beIITHeHHYIO Ipoby A, a orobpaHHyIo MeTofnoM b — kak obbe-
OMHEHHYIO TIpoby b.

IIpuMedan e — [11g oleHHBaHUA PasiIMYNsi PE3YIbTaTOB, NMOMYYCHHBIX Ha PAa3HBIX
npo6ax, B3TTHX OT ONHOM NIaprTu (IpMMedaHHe K 3.5), mobad U3 ABYX NMPoG CYMTaeTCT
ofmeMHEeHHOH IIpoboii A, a Ipyrad — obGmeIMHeHHoMH 1po6oit b.

4.2.2 Kaxnas napa ToYeYHBIX Npo6 wist cocTapleHUd O6BbeIMHEHHBIX
npo6 A u b 6epeTcs 13 oQHOIM M TOIi Xe TOUKU NapTuu GeppocIuiasa.

4.2.3 Ecau B39THE TOUYSYHBIX TPO0 MapaMi He NpeIyCMOTPEHO, TO 06Le-
IWHEeHHad npoba A — 3To npoba, monydeHHad 1o MeTody A, 1 obbemn-
HeHHad Ipo6a b, nonydeHHas MetogoM b.

43TMMoaroroBKka mpob

4.3.1 ng npumepoB 1—3 B 4.1 (KOHTPOJIL CUCTEMATHYECKON MOrpell-
HOCTH NpobooT6opa) aBe obbeaMHeHHBIC TPo6hl A 1 b noaroraBnusaioT
110 OTACABLHOCTI OTHHUM 1 TeM X6 METOIOM ISl MOJYYEHH I COOTBETCTBYIO-
mux nabopaTopHbIX mpob A 1 b.

4.3.2 Ina npuMepa 6 (KOHTPOJib CHCTeMAaTHYeCKON OrpelIHOCTH MO/~
TOTOBKHM ITIpo6) JiBe pasHble JaGopaTopHble MPoOE A M b ToToBAT MO 0T-
NeTBHOCTH U3 OHOM 06BbeIMHEHHOM MPOOLI MM OJHOI MONNPOOHL.

440npenesiceHUe U 3aNUCh Pe3YyIbLTATOB
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Tokaszarenb KayecTBa ONPEAEIAIOT Ha JaGopaTopHBIX npobax A m b .
OIOHMM H TeM Xe MeTOIOM H B TeX Xe YCIOBHSAX. Pe3ynbTaThl XUMHUYECKOTO
aHaNM3a 3aMcHIBaloT Mo dopMe, YKa3aHHOM B BUAe MpuMepa B Tadbimue 1
1 2. Ta6muiy 1 HCnoNb3yIOT Wid MapHBIX TOYeYHBIX Po6, Tabauuy 2 — s
HelapHEIX. g

Ta6auual — IIpuMep 3anicy pe3yAbTaTOB IIPY UCNILITAHUY 11ap-

HEIX JAHHBIX II0 f-KPUTEPHIO (IIOACHESHUS CUMBOJIOB CM.
B IIPUJIOXCHUHU A)

O6o3HavYeHHe 9KCTIePUMEHTA

Bun v Mapka deppociiiaBa (HanpuMep beppoxpom)

O603HaYeHNe NapTHH (MIH 00beANHEHHON ITPOOHI)

Jara mpoBefeHHNA SKCIIepUMEHTa

Toweunas Tloxasarens Kavecrsa (Hanpumep % Cr)
mpoba
Ng
¢ g Xai di=xgi—Xa af
1
2
k
Hroro

BhiurcieHMe f-XpuTepus 1S OIHON nap’n:m:
d= (moc 1M MEHYC)
V,=
th=
H2; 0,025)=

BriBon 0 pesyabTaTe MCIBITAHHA MO f~KPUTEPHIO.

MpuMedaHue — BHBOI 06 3KCIIEPUMEHTE AeNAlOT 1o o0IIeMy pe3yibTary, NonydeH-
HOMY Iocile TIOBTOpPeHHs IKCIEpMMEeHTa He MeHee YeM Ha JNecATH NapTHaX (WIM Yacrsx
napruif) deppociviaBa OHOTO BHIA.
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Tadonuuma

2 — IlpuMep 3amucU pe3yAbTaTOB TPHA HCIIBITAHWAU
HEIIapHBIX JAHHBIX TIO f~-KpUTepuio (TIOsICHEHWe CUM-
BOJIOB CM. B IIpuoxeHmax b, B)

O6o3HaueHHe 3KCIepUMEHTA

Bun deppocnnasa (HampuMep deppoxpom)
O6o3HaueHNE MapTHH (WK o0BeINMHEHHOI 1TpoOLI)
[laTa ipoBefieHN A 3KCTiepUMeHTa

Tlokasatens KayecTpa (Hanpumep % Cr)
Taprus Mapxa

Ne deppo- O6benunennas npota B ObbenuHeHHas npoda A

CIUTaBa

%5 X5i bes xai Xy Xa
1
2
n
L Z 2 z z z
Hroro *Bi = X, X5i *Ai ¥ ai X}

1 (@; 0,025)=

BrIBOI 0 pesysabTarax UCIILITAHUS 11O ~KPATEPHIO:

BuruwicneHne f-Kputepud I mecatd maptai (rn =10)
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5. OBPABOTKA JAHHBIX

5OnpegeneHne BHAaUYNMOCTH pPasiudusg

g omnpeneneHNA 3HAYMMOCTH PasTUInsg MeXIy ABYMS 3KCIIepUMEH-
TaJlbHBIMHU Pe3yibTaTaMM, TO eCTh OTKIOHEHU:A Pe3yIbTaToB, MONTYUeHHBIX
1o Metony b, or pesysibTaToB, OAYYEHHEIX IO KOHTPOILHOMY METONY A,
TIPOBOAAT MCITBITAHNE CTATUCTUYSCKHAM METOIOM MO f-kpuTepuio. [Ipu aHa-
N3¢ HeMapHBIX NAaHHBIX Tiepeld HCIBITAHHEM IO f~KPUTEPHIO TIPOBOIAT
HCTIBITAHAA IO F-KPHTEPHIO.

INpumedaHdude — HeobXxomuMo OTMETHTH, YTO YKa3aHHBIe TUCHEPCHHM COXEDXAT B
HaHHOM Clyyae KpoMe RHCHepcyui, ofYCHOBRIEHHBX COOCTBEHHO METOAaMM ONpoCoBaHus,
ANCTIEPCHH TIOKA3aTess KayeCTBa MEXIY ONpPOOYeMEMH NMapTHIMY.

AHaJIM3 JAHHEIX B COOTBETCTBMH C NIpUMeYaHueM K 3.5 IIPOM3BOHUTCH COIMIacHO 3.3,

52IlapHbe TaHHH €

5.2.1 Onpegensior HaOMIOAAEMYIO BEIUYHHY f-KpUTepusd, o6o3Hadae-
MYIO . MeTo BEIUMCICHNA IPHBeIeH B IIPIIOXCHAN A.

5.2.2 CpaBHMBAIOT a0CONIOTHOES 3HAYCHUE f), TOIYYeHHOE 3KCIepH-
MeHTaJIbHO, co 3HaveHmeM f (J; 0,025), B3arkiM no Tabaune Al
(npunoxeHue A). _

Ecmn [f|< Rtl (Z; 0,025), To d — HesHauKMMasd BeAWMHA.

Ecan |#]= |¢| (@; 0,025), To d — 3HaumMad BexuduHa.

IIpuMedaHHe— BHBOAB, KOTOPEE MOIYT OBITH CHEMAHEI 110 Pe3yNETaTaM HCIIbITA-
Hus, (pa3nen 6).

53HenapHbe DaHHHBC

5.3.1 PaBeHCTBO mycIiepCHi, MOJMYYEHHBIX IO pe3yabTaTaM METOAOB A U
B, onpenenafioT cTaTHCTMYECKUM METO/IOM TIO F-KpHTepHI0, OTHOCALLE-
Mycs K AHCTIEPCHOHHOMY aHanu3y. MeTon BEIMVCIeHUS TIPUBE/ICH B TIPH -
noxennu b. ,

5.3.2 CpaBHUBAIOT HabII0JaeMYIO BEIHYUHY F), MONYUCHHYIO 3KCIIEpH -
MEHTAAbHEIM IIyTeM, ¢ BeawmauHoM F (<; 0,03), Baaroit m3 Tabumint B1
(mpunoxenue b).

Ecmm Fi< F(2; 0,05), To MCTIBITAaHHE CYMTAETCA YIOBIETBOPHTEILHBIM.

Eciun Fi=F (; 0,05), T0 NCTIbITaHME CYMTAeTCs HEYIOBISTBOPUICIE-
HBIM.

5.3.3 Ecam ucnisitadne o F-KpUTepHIo YAOBIETBOPUTEILHO, TO IPOBO-
AT UCIBITAHWE Mo f-KpHTepno. EcAd HCMBEITAHME 1O F-KpHTepHIO He-
YI0OBJICTBOPUTEIBHO, TO SKCIIePUMEHTATLHBIC JaHHBIC TIPU3HAIOT HErol-
HBIMH, U, eClIi HeOOXOAMMO, TIPOBOAAT CIEAYIOLINI SKCHepUMEHT.
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5.3.4 MeTon BBIYMCIACHHS [-KPUTepUs U4 ONpeAcIeHUsa 3HAYMMOCTH
pasauuMd IpUBEICH B IpUJIOXeHnH B.

5.3.5 CpaBHHBaIOT a6COMIOTHOE 3HAUCHUE f;, TIOTYYEHHOE SKCIICPUMEH-
TalbHO, ¢ f (T; 0,025), B3aThiM mo Tabmuiie Al (IpunoxeHue A).

Ecmn | 1,]< | £] (@; 0,025), To d — He3HaYMMas BeIMUMHA.

Ecmu |1, |>]¢] (@; 0,025), To d — 3nHaunMas BeanynHA.

IIpuMedaHn ue— BHBOIE, KOTOpHE MOTYT OHITH CIETaHHI II0 Pe3yIbTaTaM UCIBITa-
HUA, — (pasmen 6).

6 AHAJIN3 PE3YJIIBTATOB OBPABOTKU
OKCHIEPUMEHTAJIBHBIX JAHHBIX

B ToM ciyuae, ecy pasTuyne MeXay pe3yapTaTaMi, MONYYEHHBIMU 110
Metony B u MeTony A, aBiageTcs] He3HAYMMBIM MPHY MCILITAHUU T10 f-KPU-
TepUIO, TO MeTol B MOXHO NPUHATH B KadyeCTBE IPaKTHYECKOro MeTona
IpY YCIOBUH, YTO MEXIYy 3aMHTEPecOBAaHHBIMM CTOPOHAMHU NOCTUTHYTA
‘ HOroBOPEeHHOCTh, e€CIM 3TO Tpebyercss. KpoMe Toro, cieayeT NpUHATH BO
BHUMaHUe cleayloliee:

a) OTCYTCTBHE CHCTEMAaTUYeCKON NOTPEIIHOCTH O3HAYAeT, YTO BeINIH -
Ha, TIONYYeHHAsA B pe3yJIbTaTe OOBIYHBIX ONEpallii, He OTIMYaeTcs OT UC-
TUHOH BeJIMYMHBI WM KOHTPOJbHOM BEIMYUHEI 3TOr0 METONA Ha CTaTHC-
TUYECKH 3HAYUMYIO Pa3HUILY.

6) JlaXe eciy pasiuyve CTATUCTHYECKH 3HAYMMO, TO C NPAKTHYECKOM
TOUKY 3peHUA OHA MOXET CUMTATLCH HeCylleCTBEHHBIM, M MeTol b MoxeT
OBITb MPUHAT B KA4eCTBe NMPAKTHIECKOro MeTola MpH YCIOBUH, YTO AO-
CTUTHYTA JOTOBOPEHHOCTH MEXAY 3aUHTEPECOBAHHBEIMU CTOPOHAMH, €CIIU
TpebyeTcA.

B) Eciu pasiuyre cTaTHCTHYECKH HEe 3HaYMMO, HO 3aHHTEpeCOBaHHBIC
CTOPOHBI CYUTAIOT, YTO OHO C TIPAKTHYECKOH TOYKY 3peHM HACTONBKO Be-
KO, YTO He MOXET CUMTATHCS HE3HAYMTEILHBIM, TO HEOOXOIMMO MOBTO-
PUTH 3KCTIEPUMEHT.

r) Ecay pasnuume CTATUCTHYECKH He 3HAYMMO, HO BeJIMYMHA AUCHIep-
CUIi HeNlpHeMJIEMO BeJIMKa, TO HeoO0X0OUMO BEIACHUTL IPUYMHY 3TOTO U, B
cay4yae HeoOXOMMMOCTH , TOBTOPUTH 3KCIIEPHMEHTHI.
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IIPHJIOXEHHE A
(o6s3amenvroe)

METOJI, BbIYUCJIEHUA ~KPUTEPHA JJIA IAPHBIX JAHHBIX

A.1 BEYHCIFIOT OTKIOHEHHE MEXIY Pe3yNBTaTaAMH NapHHX M3MepeHuil
di=xgi—xp; i=1,2, ., K, (A1)
e d; — i-e OTKIIOHEHHE Xp ; OT XA ;;
Xpj — i-¢ MaMepeHMA NpoOH b, oToGpaHHEe N0 NPOBEPAEMOMY METOTY b;
Xp; — i-& uaMepeHMd MpoGH A, OTOGpaHHEIC IO KOHTPOJILHOMY METONY Aj
k — XOJMYeCTBO IIap U3MEPEeHHUH.
A.2 BHMMCIAIOT CPENHION BEIHYHHY OTKIOHEHHS ¢ TOTHOCTBIO HA OFHY AecATyI0 601b-
IIe, YeM Ta, KOTOpas HCIONL30BAIACh NIPH CaMMX M3MEPEHHAX

d=—73d, (A2)
k i=1

e d — CpelHsAs BETMYMHA K PasHMIL
A.3 OnpenengioT HeCMeIEHHYIO OLeHKY TUCIepCHH OTKIOHeHUH

1le , (&)
Vo=—iZdl-|Za,| /K,

i-1 (A.3)

e V; — HecMellleHHas OlIeHKA TUCIIEPCHM OTKIOHEeHHH;
@— 4ucno crelieHel cBobOIB — TIpU JaHHOM MeTofe P=Kk—1.
A.4 BrUMcISIIOT HaGmiofaeMoe 3HadeHHe f, oDo3HadyaeMoe #, OKpYyIdd ero JO OXHOH
THICAYHOH :

t, =

A4)
7, (A4)
k

A.5 V3 Tabmuuel Al 6epyT 3HaveHMe ! NpH ypoBHe 3HaummocTd 0,025 M cTemeHsx
csobombl &, o6ozHagaeMoe ¢ (J; 0,025).

Ta61umaA.l — 3uauedue 7 (; 0,025) (ZBYCTOPOHHHUI KPUTEPHIt)

2 9 10 i 12 13 14
t 2,262 2,228 2,201 2,179 2,160 2,145
%] 15 16 17 18 19 20
t 2,131 2,120 2,110 2,101 2,093 2,086
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IIPH/IOXXEHHE B
(o6s3amenvyoe)

METO/], BBIYUCJIEHUA F-KPUTEPUA JJA HEIIAPHBIX JAHHBIX

5.1 Jna yniponieHusd pacyeroB HeoOpaGoTaHHbIe H3MepeHUd NIpecOpasyioT B IPYIIH:
XAi=(xAi_C1)h: l=l, 2, ey M (B 1)
Xgi=(xpi—c)h, i=1,2, ..., m; ’
e Xa;; Xp; — COOTBETCIBYIONIME i~¢ MPeoOpasoBaHHble U3MepeHUs NpolH A H nipoGut b;
Xa; Xp; — COOTBETCIBYIOLIMe i-¢ HeoOpaOoTaHHEIE H3MepeHUs NPoOH A M NpoGH B;
C}, C) — COOTBETICTBYIOLIME BEIYMTaeMble KOHCTAHTH, [IPOM3BOJIBHO BHIOUpaeMble o
npeoGpa3oBaHuy;
h — MHOXWTeNbHAsA KOHCTaHTa, MPOM3BOIBHO BHIOUpuc, Mis IIsL IpeoOpa3soBaHui;
# — KOIIMIeCTBO M3MepeHuil NpoOs A u mpo6sl b.
b.2 Beryucengor cpeHue 3HaueHNS WM3MepeHU mpod A u b, oboznayaeMule COOTBET-
CTBEHHO Xp M Xp, ¥ BHIPAXAlOT MX IyTeM WHBePTMPOBAHHSA IIpeoOpa3OBaHHUA:

1+ 1
X, = -—EXN —+ ¢
ni=1 h

(B.2)
1z 1
Xg = [—‘ZXB’.j;-FCZ

, 1 !
SA = = XAx -— Z XAx 3
i=1 n\i=1 -
s T X2 1(§X f ! ®2
B~ P Bi 2 a1 bi h2

b.4 Ompeflena0T HecMeIEHHBIE OLEHKU JUCTIEpCHH, 0003HaYaeMble Vp u Vp cooTBeT-
CTBEHHO:

(b.4)

o=
W
&w
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e J,, Y5 — COOTBEICTBYIOLIME CTelleHU cBoOoxsl mpob A u B,

Da=np—1, Jg=ng—1; B IaHHOM MeTOle Ap=Ng=H.

b.5 Bruucnaor oTHolleHue Vg Meroma B K ¥, KOHTPOJBHOIO Merola A 110 dopMyie
(b.5) okpymIaa A0 ONHOM COTOI.

HpumMmeyan ue — [Ipeanonaraercd, YTo NpH JaHHOM METOIE NUCIEPCHSI KOHT-
PONBHOTO MeToja A MeHbllle Auciiepcu MeToda b (V< Vg) ofHaKo, eclM OKa3hHBaeTCsd, YTO
Va> Vg, TO MEHSAIOT MecTaMH 3HaMeHaTeNlb W YMCIUTENb TAKMM 06pa3oM, YToOk OTHOIIEHHUE
ObUI0 GONbIIEe eUHUITE, ¥ MCHOoAB3YIOT dopMyny (B.6)

v,
Fy=—2, Fel; . (5.5
VA
WIN
14
F, =2, Fy21 ) (B.6)

b
B
b.6 Tlo Tabmuue B.1 Haxonar sHavenwe F npy ypoBHe 3Hadmmocti 0,05 mId cTeleHen

cBobombl U U Jp (=0 4=D), oGo3navaemoe F (J; 0,05).

Ta6anumnab.l — 3navenwe F(Q; 0,05)

2 9 10 12 15 20
F 3,18 2,98 2,69 4 2,40 2,12
HTPHJIOXEHHUE B
(obs3amenvroe)

METO/, BBIMUCJIEHUA ~KPUTEPUA IJI% HENTAPHBIX JTAHHBIX

BrucnA0T HabmoaeMoe 3HaueHHe f, 0603HAYaeMOe %), OKPYIIIAA ero JO TPETBero jie-
CATHYHOTO 3HaKa ‘

S, + Sy _l_+_1‘ (B.1)
B, +Dg\n, ng
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OTKYId
X -Xa

t) = ————)
Sp + S5 (B.2)
gn

rae ®A=HA—1, ®B=n5—l U Dp=Dg=J.

IIPHIOKEHHE T
(o6a3amenvroe)

ITPUMEP PACYETA ITAPHBIX M HETIAPHBIX JAHHBIX

DKCIepuMeHT Ho 0T6opy Npo0 TpoBomwics Ha 12 napTuax ¢heppocuInKoKanpuus (~15
% Ca). Ot Kxaxnoil napTuu oTOHpalIy obbeHeHHYIO Npolby A, cocTogulyio 3 10 ToyeuHsIx
11po6 Maccoii mo 15 Kr, ¥ o6benuHeHHY©0 Mpoby b, cocrodiyio u3 10 ToueyHrIX Ipo6 Maccoi
1o 5 xT.

TIpo6H Macco#f 110 15 KT M 10 5 XTI OTOMPATHCEH OTHOBPEMEHHO OT ApobiIeHOTO U IepeMe-
IIAHHOTO CIDIaBa B Iipollecce YTIAaKOBKH.

ITpo6u A 1 B paccMarpuBaloTcs KakK TapHBle JaHHHe (TaGnmna I'.1).

TpenBapuTeabHO OT Kaxmod u3 12 mapTuil orOupanu npoby B myrem oTkannBaHuA
KYCOYKOB OT HeAPOONEeHEIX CIMTKOB.

TakumM obpaszoM, npoOy b, oTobpanHyio oT ApobIeHOro cillaBa B Ipolecce YIIaKOBKY, U
npoby B, oTOGpaHHYI0 OT CIMTKOB OTKAJHBaHHWEM KYCOYKOB, MOXHO paccMaTpuBaTb KakK
HellapHule JaHHBHe (Tabnuna I.2).

Ta6auual.l — Pesynsrarsl aHaTH30B M pacyeT MpH UCITHTAHMH IapHBIX JaHHBIX

O60o3HaYeHNe 3KCIEPMMEHTa: BRIOOD MaccH TOYeYHOH ITPOOHI.

Bun deppociiasa: deppoCTHKORATBINI

O603HaueHHe MapTUH: npoda A, cocTOSIas U3 TOYEUHBIX Npod Maccoit mo 15 xr, u
npo6a b, cocrosiias U3 TodeyHKIX nmpob Maccoil mo 5 Kr.

Hata mpopefeHus sKcnepuMeHTa: wionb 1980 r.

MaccoBast o Kansuus, %
Tocrazxa @eppociuTas

Ne 2

Xai i di=xq;—xg; d;
1 17,2 17,3 —0,1 0,01
2 @eppocITH- 18,7 18,5 +0,2 0,04
3 KOKATIbIMH, 17,1 17,1 0,0 0,0
4 NpUMEpHO 16,8 16,7 +0,1 0,01
5 15% Ca 17,2 17,2 0,0 0,0
6 19,2 19,2 0,0 0,0
7 17,0 16,7 +0,3 0,09
8 18,0 18,5 —0,5 0,25

12
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IIpomomxenue Tabmme I'l

MaccoBast 1o KalnEus, %
Hocﬁ;nm Qeppocian
) X5 xg di= Xp =~ Xg; d,'2
9 17,8 18,1 —0,3 0,09
10 @eppocuny- 17,0 16,7 +0,3 0,09
1 KOKATBIH, 18,2 18,4 —0,2 0,04
12 TIPUMEPHO 17,3 17,3 0,0 0,0
15% Ca
Hroro +0,9
~1,1 0,62
—0,2
BrsicieHne {-XpHTEpHs
-0,2
d=——=-0,017;

12

_0,62-(-0,2)% /12 0,62-0,0033

v
a 11 11

= 0,056;

-0,017 x 3,47
ty = ——— 270 = _0,249;
0,237

tan, (115 0,025)=2,20;

l ) I < a6
0,249<2,201.

BriBon o pe3ynsraTe UCIEITaHUA IO -KPHUTEPHIO: PasIHYye He 3HAYHMO.,
CregoBatenbHO, Maccy TOYeYHOMH MpoGH BHIOHPAIOT 5 KT.
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Ta6nuial.2 — PesylbTarsl aHaTU30B M PacyeT NPU MCIBITAHHN HeMapHBIX JaHHBIX

O6o3HayeHHe 3KCIepHMeHTa: BHIGOp MeToia oT60pa INpod

Bun ¢deppociviasa: GpeppocITMKOKaTBLMN

OGo3HaueHye ApTUH: (WK o6befMHEHHON mpobHl): npoba b, oTo6panHas 0T ApobileHOTO
¢deppociuiasa B IIpollecce YNAKOBKM, M mpoba B, oroOpanHas
OTKAIHIBAHMEM KYCKOB CHCTEMAaTHYECKUM METOIOM OT HeApoOaeHbIX
CITUTKOB

IlaTa npoBedeHus SKCIHepUMeHTa: uioih 1980 r.

MaccoBas fonst Kaneuwsi, %
Taprus ®eppocivias
Ne
J TlpoGa B TlpoGa B
Xgj "Eli *Bi Xé;
1 @eppOCWIHKO- 17,3 299,3 17,7 313,3
2 KATbLHHA, TpH- 18,5 3423 19,0 361,0
. 3 MEPHO 17,1 292,4 19.3 372,5
4 15 % Ca 16,7 278,9 16,7 278,9
5 17,2 295,8 19,0 361,0
6 19,2 368,6 19,4 376,4
7 16,7 278,9 16,8 282,2
8 18,5 342,3 19,0 361,0
9 18,1 327.,6 18,8 353,4
10 16,7 278.9 17,8 316,8
11 18,4 338,6 18,7 349,7
12 17.3 299,3 18,5 342,3
Hroro 211,7 3742,9 220,7 4068,5
Brupcienne F-KpUTepHs VIS HeNapHHIX JaHHEIX
XB=17,6;
xB=18,4;
2o, 1 2 72
SB = Z xBi - xBi = 3742,9 -
i= n 1

= 3742,9 — 3734,74 = 8,16;
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S 8,1
Vg = —P-=-2—=10,74;
s 1
N
Vo =222 = 0,86
@y 11

Omnpenenenye oTHOLIEHUst Vg MeTola B K Vg KOHTponBHOro Metoma b:

£
F=-2-116
Vg
Fren, (115 0,05)=2,8;

F()Zl;

Fo< P (1,16<2,8).

HcnuTanne cqUTaeTCd YAOBRAETBOPHTEIBHAIM.
Briuncienve ~KpuTepHa WA HeNapHBIX JAHHBIX

18,4-17,6 0,8

- \/8,2+9,5 _\/17,7 B
11x12 132

0,8 0,8
= == —— = 2,186;
,/0,134 0,366
£=2,186;
fraen, =(11; 0,025)=2,201;
t0< traﬁn.

X014 pasnuyme CTATHCTHIECKH HESHATHMO, HO {) IPUMEPHO PAaBHO g, , 3T0 3HAYMT, YTO

Meton B MoxeT GHTB IPHHAT KaK KOHTPONBHHI, TH60 HeoGXOMMMO NIPOBECTH AOTIOTHUTENb-
HEIE 3KCTIEPAMEHTHI.
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