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NMpenucnosue

Llenn, OoCHOBHbIE MAPUHLMMbLI U OCHOBHOW MOPSALAOK MpoBefeHuMs paboT Mo MeXroCynapCTBEHHOMN
CTaHgapTmsauum yctaHosneHbl B TOCT 1.0-2015 "MexrocypnapcTBeHHass cuCcTeMa CTaHpapTusayun.
OcHoBHble nonoxeHnsa" wn TOCT 1.2-2015 "MexrocygapCTBeHHasa cucTteMa CcTaHAapTusauuu.
CTaHOapTbl  MeXrocygapCTBEHHble, MpaBufa N  peKoMeHZauunm Mo  MeXrocynapCTBEHHOWN
CTaHzapTu3auun. Mpasnna pa3paboTku, NpUHATUSA, OOHOBIEHNSA U OTMEHbI"

CBepeHUs O cTaHpapTe

1 NOOrOTOBJIEH ®epepanbHbIM roCcyapCTBEHHbLIM YHUTapHbLIM npeanpuatTuem "Bcepoccnnckmni
Hay4HO-UccaenoBaTeslbCKUN MHCTUTYT pacxogomeTpun (Prym "BHUNP")

2 BHECEH ®epnepaiibHbIM areHTCTBOM M0 TEXHUYECKOMY PeryjimpoBaHMNIO U METPOJIOrnn

3 MPUHAT MexrocypnapcTBeHHbIM COBETOM MO CTaHZapTu3auuu, MeTposiormm n cepTugumkaumnm
(npoTtokon ot 10 nekabps 2015 r. N 48)

3a NPUHATUE NPOroJsiocoBasu:

KpaTkoe HauMeHOBaHMe CTpaHbl Kopg cTpaHbl Mo CokpauieHHoe HauMeHoBaHune
no MK (MCO 3166) 004-97 MK (MCO 3166) 004- |HauMOHaNLHOrO OpraHa Mo CTaHgapTu3aumu
97
ApmMeHus AM MunH3KOHOMUKIN Pecnybankmn ApmeHuns
Knprunsums KG KblpreiscTaHgapT
Poccus RU PoccTtaHpapT

4 Mpukasom denepasbHOr0 areHTCTBa MO TEXHUYECKOMY perysiMpoBaHuiO U MeTposiornm ot 27
ceHTA6ps 2016 r. N 1218-cT MexrocyaapcTBeHHbI cTaHaapT FOCT 33701-2015 BBeneH B Aencreve B
KayecTBe HaLMOHaIbHOro CTaHdapTa B Poccuinckonm degepaumn ¢ 1 niona 2017 r.

5 HacTosawmnin ctaHgapT NOAroToB/IeH Ha ocHoBe npumeHeHnsa NTOCT P 8.580-2001*

* Mpukasom depepasibHOro areHTCTBa MO TEXHUYECKOMY PEerympoBaHuU0O U MeTponorum ot 27
ceHTA6psa 2016 r N 1218-cTt FOCT P 8.580-2001 oTmeHeH ¢ 1 uiong 2017 r.

6 BBEOEH BITEPBbIE

NHpopmaumsas 06 U3MEHEeHVsIX K HacTosLeMy CcTaHaapTy nybamkKyeTca B €eXeroaHoM
MHGPOPMaLUMOHHOM yKa3aTese "HauwmoHasbHble CTaHOapTbl", a TEKCT WU3MEHEHWV W rorpaBoK - B
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eXXeMeCsIHHOM UWHPOPMaLUNOHHOM yKa3aTesie "HaunoHasibHble CcTaHgapTbl". B ciy4dae nepecMmoTpa
(3aMeHbl) nan OTMeHbl HacTosALero ctaHgapTa CooTBETCTBYyoLUlee yBeaomMaeHne byaet onybinkoBaHo
B eXeMeCsYHOM WHpopMaLunoHHOM yKa3aTtese "HauuoHasbHble cTaHaapTel". CoOOTBETCTBYyloLlas
MHpopMauus, yBeAOMJIEHUE W TEKCTbl pa3MeLyaloTCsl TakXe B UHPOpMaUMOHHOUW cucTteme obLyero
roJsib30BaHuA - Ha opuumnaibHOM canTe @enepasibHOro areHTCTBa Mo TEXHUYECKOMY PeryinpoBaHunio v
meTposiorun B cetu UHTepHeT (www.gost.ru)

BBepeHue

CBOMCTBaA TOBApPHbIX HePTM U HePTEenpoAyKTOB OLEHUBAOT C MOMOLWbIO CTaHOAAPTHbIX
NabopaTopHbIX METOA0B UCMLITAHWIA OJ11 KOHTPOJIS KayecTBa U MPOBEPKN COOTBETCTBUS TpeboBaHUSAM
cneundukaumin. sa nnm bonee maMepeHUn OQHOroO M TOro >Ke CBOWCTBa ornpepesieHHoro obpasua,
BbIMOJIHEHHbIE KAaKUM-MH60 MeTOLOM MCMbITaHWA, 06bIYHO HE AAloT TOYHO OAWMH U TOT >Ke pe3ysbTar.
Mo3ToMy Heob6xoAMMO MPUHATbL CTaTUCTUYECKM 0OOCHOBaAHHbIE OLIEHKM MoKa3aTesien NMpeumn3noHHOCTM
MeTo[0B BBeAeHNEM 06BEKTMBHOW Mepbl COrlAaCcOBAHHOCTM, KOTOPYIO OXMAOAT ANa ABYX unm bonee
pe3ysibTaToB, NOJly4YeHHbIX B TOYHO onpeaeeHHbIX YC0BUSAX.

MoAACHEeHNA K HeKOTOpPbIM MOHATUAM, WCMNOJIb3yeMbiM B HacTofAleM CTaHAapTe, NpuBeAeHbl B
npuaoxxeHun Jl.

1 O6nacTb NnpuMeHeHun

HacTosawmn cTaHfapT YycCTaHaBaMBaeT cnocob onpegeneHMs W MpPUMEHeHUsa noKasaTenen
NPeumn3noHHOCTU [MOBTOPSAEMOCTM (CXOOUMOCTN) U BOCAIPOU3BOAMMOCTM]L METOLO0B UCMbITAaHUA HedTH
N HepTenpoAyKTOB (fanee - HehTenpoayKThbl).

I CM. npunoxxeHue Jl.

CTaH,EI,apT HE PacCrnpoCcTpaHAETCA Ha MaTepunaJibl N BeEWECTBa HEOAQHOPOOHOIO COCTaBa.

2 HopMmaTuBHbIE CCbIJIKM

B  HacTosdweM cTaHdapTe  WCMNOJb30BaHbl  HOPMATMBHbIE  CCbUIKM  Ha  clepylouine
MEeXroCyapCTBEHHbIE CTaHAAPThI:

FOCT NCO 5725-1-2003 To4HOCTb (NPaBWILHOCTb U MPEUU3INOHHOCTb) METOLOB U pe3ysbTaToB
n3MepeHunn. Yactb 1. OCHOBHbIE MONOXKEHNA N onpeaeneHnsl)

1}B Poccunckon ®epepauunm gencteyeTt TOCT P MCO 5725-1-2002.

FOCT NCO 5725-6-2003 To4HOCTb (MpPaBUALHOCTb W MPEUN3NOHHOCTb) METOOO0B UM pPe3ynbTaToB
n3MepeHun. Yactb 6. icnosib3oBaHMe 3Ha4YeHUN TOYHOCTU Ha NpakTuke!n

B Poccunckon ®epepaumnn gencrtesyet F'OCT P UCO 5725-6-2002.

MNpuMeyaHue - Mpu NONb30BAHMN HACTOALIMM CTaHAApPTOM Lenecoobpa3Ho NPoBEpUTb AelcTBue
CCbIJIOYHbIX CTaHOAPTOB B MH(OPMALMOHHON cucTeMe obLLero nosib30BaHUs - Ha oULNANBLHOM calTe
denepanbHOro areHTCTBa Mo TeXHUYECKOMY PerysiMpoBaHUI0 U MeTpoJsiorum B cetn NHTepHeT uam no
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eXerogHomMy MHMpOopPMaLUMOHHOMY yKa3aTento "HauuoHanbHble CTaHOapThl", KOTOPbIN onybanMKoBaH Mo
COCTOSIHUIO Ha 1 AHBapsA TeKyLwero roga, v rno BblIMyCKaM exeMeCsa4HOro MHpOpMaLUMOHHOINO yKa3aTens
"HauwnoHanbHble CTaHAapPThI" 3a TeKywmnin roq. Ecam cCcbinoyHbIn CTaHAaApPT 3aMeHeH (M3MeHeH), To npu
MO/Ib30BaHUN HACTOAWMM CTaHOaApTOM cJleayeT PYKOBOACTBOBATbLCHA 3aMEHAWUM (M3MEHEHHbLIM)
CTaHOoapToM. ECnn CCbINOYHLIA CTaHOAPT OTMeHeH 6e3 3aMeHbl, TO MOJIOXKEHUE, B KOTOPOM [HaHa
CCblJIKa Ha Hero, MPUMEHAETCA B YaCTW, He 3aTparneatoLlen 3Ty CCbUIKY.

3 TepMuHbI U onpepeneHus

B HacTosWweM CTaHOapTe NPUMEHEHLI Cieaylowme TEPMUHBLI C COOTBETCTBYIOLWUMU onpeaeseHnaMu
(oTpnenbHble onpeneneHns aadel B cootseTcTBum ¢ FOCT UCO 5725-1 n ctaHpapTom [1]):

3.1 pucnepcuoHHbIW aHanu3: MeTon aHanu3a, NO3BOAAKLWUA Pa3ioXKUTb 00LLYI0 AUCNEepPCuIo
pe3ynbTaToB UCMbITaHUA, NPUCYLLYIO AHHOMY MeTOAY, Ha cocTaBnsowme, obycnoBieHHble oeNcTBMeEM
onpenesieHHbIX haKTOPOB.

3.2 mexnabopaTtopHana (nabopatopHas) pucnepcus: PaccesHue pe3ynbTaToB, MOJYYEHHbIX
6onee 4yem B ogHoM nabopaTtopun, KoTopoe 0bbIYHO BoNbLLE, YeM B C/lydae NPOBEAEHNS TOro XKe 4Yucna
NCnblTaHU B ogHon nabopaTtopun.

MpumeyvaHne - HacToAWMA TepMUH WCNOAL3YIOT MNpU  Kaaccmpukaumm npeactaBUTeNbHbIX
napamMeTpoB [OUCMEPCUN T[EHepasibHOM COBOKYMHOCTM pe3yfibTaToB, Hanpumep "nabopaTopHas
ancnepcumsa”.

3.3 cMeweHue (OTKJZIOHEeHMe): Pa3HOCTb MeXAy MaTeMaTUYeCKUM OXWAaHueM pe3ybTaToB
NUCMbITAHUA U N3BECTHbLIM 3HAa4YeHNEM, eC/i ero MOXXHO ornpeaesnTb.

MpumeyaHusa
1 Ona uenen JaHHOro cTaHgapTa MaTeMaTuyeckoe OXuaaHue (cpefHee 3Ha4vYeHue 3aJaHHOMN
COBOKYMHOCTW pe3ysibTaTOB WCMbITaHWI) BbINOJHSAET poJib "UCTUHHOIMO 3HAYEeHUS WM OMOPHOro

3Ha4veHuna" (cm. 3.25) [FTOCT NCO 5725-1, nyHKT 3.5, nepeyncnenne d)].

2 lns uenen paHHOro CtaHgapTa "n3BecTHoe 3HaveHme" no 3.8.

3.4 kopupoBaHue npob: lpuceoeHre pasnnyHbIM MNpobaM onpenesieHHbIX HEernoBTOPSOLLMXCS
HOMEpOB, MpPY 3TOM OMNepaTop He AOJKEH MMEeTb APYro aeHTUUKaLmm nam nigpopmaumm o npobax.

3.5 KOHTponbHaa npoba (npoba pna ucnbiTaHua): MNpoba, oTobpaHHasd B MecTe mnepenayun
NnpoAykTa, T.e. B MecCTe, rae OTBETCTBEHHOCTb 3a Ka4deCTBO MPOAYKTa mepexoauT OT MoCTaBLUMKa K
rnosiy4yaTento.

3.6 yncno creneHeu ceobopbl: [lenntenb, NUCNOJIb3YyEMbI B pacdeTe gucnepcum (Yncno, Kotopoe
Ha eNHULYY MeHblle YUCNa HeE3aBUCUMbIX Pe3ysibTaToB).

MpumedaHne - [OaHHoe onpefeneHne MNPUMEHUMO TOJIbKO K  MPOCTEAWUM  Cay4vasiMm.
VcyepnbiBatowme onpeneneHns BeIxogaT 3a 061acTb AaHHOMoO CTaHAapTa.

3.7 onpepneneHme: [lpouecc BbINOJIHEHNS Ccepumn orlepau,vn7|, pPernaMeHTNpPOBaHHbIX B OOKYMEHTE
Ha MeTo4 UCMbITaHUN, B pe3ynbTaTe BbINOJIHEHNA KOTOPbLIX NMoay4aloT eANHN4YHOE 3Ha4YeHne.

3 . 8 M3BecTHOe 3HauyeHue: [leCTBMUTENIbHOE  KOJINYECTBEHHOE  3HayeHue  BeJINYUHBI,
yCTaHOBJIEHHOE MpoLeaypoi NMPUroToBIEHNS.
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MpuMeyaHue - I3BecTHOE 3HavYeHune cyllecTByeT He Bcerga. OHO He MOXKeT ObITb onpeaeneHo ans
3MMUPUYECKUX YCNOBHbIX BENVNYMH (HanpuMep, O TeMnepaTypbl BCMbILKK).

3.9 cpeaHee 3Ha4YeHue (cpepHeapucpmMeTnyeckoe 3HaYeHue, cpegHee): CymMMa pe3ybTaToB
AN 0aHHOro psfa, geneHHas Ha nx 4mcio.

3.10 cpeaHun KBagpaT: CymMMa KBafipaToB, Ae/ieHHas Ha YNCNOo cTeneHen cBoboabl.
3.11 HopMmanbHOe pacnpegpeneHue: PacrnpeneneHne BePOATHOCTEN CJ/yYalHOM HenpepbiBHON

BeNNYUHbI X, ecan x - nwoboe AencTBUTesIbHOE YUCO, npn KOTOPOM TJIOTHOCTb BEPOATHOCTWU
COCTaBJideT

roe o - cpeaHekBaapaTUYeCKOe OTKJOHEeHNEe AJis HOPMasibHOro pacnpeaenenuns (o =0);
H- NICTUHHOE 3HaYeHune.

3.12 onepaTop: J11L0, BbIMOJIHAOLLEE ONepaLn UCMNbITaHWA.

3.13 BbIOpOC: 3/71eMeHT COBOKYMHOCTU 3Ha4YeHWUl, KOTOPbI HECOBMECTUM C OCTaJibHbIMU
3/1IeMeHTaMun faHHon coBoKynHocTK (cm. TOCT NCO 5725-1).

MpuMmedaHne - CTaTUCTUYECKME KpuTepun (Mepbl M YPOBHM 3HAYMMOCTW), MCMOJSb3yeMmble ANs
naeHTUOUKaLMN BbIBPOCOB B 3KCMNEPUMEHTAX MO OLIEHKE MPeuM3NOHHOCTM Ha OCHOBE UCC/Ief0BaHWUiA
pe3ysbTaToB Mex1abopaTopHbIX UCMbITAHW, N3N0XKEHbI B pa3gene 5.

3.14 npeum3moHHOCTb: CTeneHb 6AM30CTM APYr K APYry HE3aBUCUMbIX Pe3ybTaTOB UCMbITaHUNA,
MONTYYEHHbIX B KOHKPETHbIX perjiaMeHTUpoBaHHbIX ycnosuax (cM. FOCT UCO 5725-1 n ctaHgapT [1]).

MpumeyaHne - "HezaBUCUMbIe pe3ynbTaTbl UCMNbITAaHUA" - pe3ysbTaTbl, NOJyYEeHHbIE CNOCOBOM, Ha
KOTOpbIN HEe O0Ka3blBaeT BJINAHUA HUKAKOW MpejllecTBYOWNA pe3ynbTaT, MNoJIyYeHHbIn npu
WUCMbITAHUAX TOro »>e camoro uam nofobHoro obbekTa. Konm4yecTBEHHble 3HayYeHuUs Mep
MPeun3NoOHHOCTUN CYLLEeCTBEHHO 3aBUCAT OT pPerjiaMeHTUPOBaAHHbLIX YCA0BUNA. KpallHUMW CaydYasMum
TaKNX YCJI0BUIM ABNAKOTCS YCNI0BUSA NOBTOPSAEMOCTU 1 YCI0BUS BOCMPOU3BOANUMOCTM Mo cTaHaapTy [1].

3.15 noay4yaTtenb: JINLO 1AM opraHusaumns, KOTopble MOAyYalT UAM NPUHUMAOT NOCTaBSAEMbIN
NOCTaBLUMKOM MPOAYKT.

3.16 NOBTOPAEMOCTb pe3ysnbTaTOB UCNbITaHUK: CTeneHb 6M30CTU APYr K APYry HE3aBUCUMbIX
pe3ynbTaTOB UCMbITAHUIA, NOJTYYEHHbIX OAHUM N TEM XKe METOAO0M Ha UAEHTUYHOM MaTepuase B O4HOW
n To xe nabopaTopunm OAHWM KN TEM >Ke OMNnepaTopoM C WUCMOJIb30BAaHMEM OAHOIMO W TOro Xe
obopynoBaHuA B Npefesiax KOPpOTKOro NpoMeXXyTKa BpeMeHU no cTaHzapTy [1].

MpMmevaHne - BepoATHOCTHBIMU XapaKTepucTukamm (CTaTUCTUYECKNMU OLLEHKaMK), NOKa3aTensamm
MOBTOPSEMOCTUN pe3ysibTaTOB UCMbITaHNI ABNSAIOTCA CpeAHeKBagpaTU4eCcKoe OTKJIOHEHNE pe3ynbTaToB
UCNbITaHUA B YC/IOBUAX MNOBTOPAEMOCTWN, AOUCMEPCUs B  YCNOBUSAX MOBTOPAEMOCTU. TepMUH
"MOBTOPSAEMOCTb (CXOOMMOCTbL) pe3ynbTaTOB WCMbITAaHU" He cneayeTt cCMewmBaTb C TEPMUHOM
"moBTOpHOE wuncnbiTaHue" (cm. 3.18). MNMoBTopAeMOCTb (CXOAMMOCTb) OTHOCAT K COCTOSHWUIO, KOorpa
CcNly4aiHaa N3MEHYMBOCTb pe3ybTaTOB MUHUMaJIbHA. [M03TOMY Nepuoa BpeMeHn, B Te4eHne KOToporo
Mosly4yaloT TOBTOPHbIE pe3yfbTaTbl, AOO0/XKEH ObITb MWUHUMANIbHbIM, 4YTOObl WCK/OYUTL OLWINGKM,
3aBUCALLME OT BPEMEHW, HanpuMmep OWNDOKKN, CBSA3aHHble C BJIMSHMEM OKpYy>Xalowen cpenbl w
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CTabunbHOCTbLIO FrPagyNPOBKN.

3.17 npepen noBTOpAeMOCTM (cxomuMocTu) ~: AOCONIOTHOE 3HavYeHMe pa3HOCTU [ABYX
€ONHNYHbIX pPe3ysbTaTOB MWCMbITaHWUA, MOJYYEHHbLIX B YCNOBUAX MoBTopsemMocTn (cm. 3.16) ¢
0OBepUTEeNbHOW BEPOATHOCTbIO 95%.

3.1 8 noBTOpHOEe MUCNbiTaHue: MHOrokpaTHoe BbINOJIHEHNE WCMbITaHUA C cobnageHnem
TpeboBaHNN METOANKWN C LeNblo MOBbILLEHNSA MPELN3NOHHOCTM pe3y/ibTaTOB MUCMbITAaHWA N NOJYy4YeHUs
MeHbLUEeN oWnbKM ncnbiTaHUn. MoOBTOPHOE UCMbITaHME cnefyeT OT/M4aTb OT OBbIYHOMO MOBTOPEHUS,
TaK Kak OHO npepjnofsaraeT BbINOJIHEHWE MOBTOPHbIX WUCMbiITaHun (aybnen) B OAHOM MecTe U MO
BO3MOXXHOCTU B 0OOHO U TO >Xe BpeMs. [1OBTOPHbIM WCMAbITAHWEM KayeCTBEHHO onpeaensioT
npencTaBuMTENIbHbIE XapPaKTePUCTUKUN AUCNEPCUN FeHepasibHOMW COBOKYMHOCTU, KOTOpble MOryT ObiTb
CBSI3aHbl C  MOBTOPHbIMWM  3KCMNEpPUMEHTaMW  MNpWU  MOBTOPHbIX  WUCMLITAHWUAX,  HanpuMmep
cpenHekBagpaTM4eckoe OTKJIOHEHNE Pe3yibTaToB A1 MOBTOPHbIX UCMbITAHUNA.

3.19 BOCNpOM3BOAMMOCTb pe3ynbTaToB wucnbiTaHuu: CreneHb 6nmM30CcTM Opyr K Apyry
HEe3aBUCUMbIX Pe3y/ibTaTOB WCMbITaHWNA, MOJIYYEHHbIX OOHUM M TeM >Xe MEeTOAOM Ha WAEHTUYHOM
MaTepuase B pa3Hbix JnabopaTopusax pasHbIMM OonepaTopaMy C  WCMOJIb30BAHWEM Pa3/IN4HOro
obopynoBaHusa [2].

MpuMeyaHne - BepoATHOCTHBIMU XapaKTepucTnkamum (cTaTUCTUYECKNMU OLLEHKaMM), NOKa3aTensamMm
BOCNpon3BoOMMOCTN pe3ysibTaTOB NCNbITaHUA  ABNAIOTCS cpeaHeKBaapaTndeckoe OTKJIOHeHKne
Pe3ynbTaToB NcnblTaHNM B ycnoBuax BOCnpom3soaAnNMOCTMH, ancriepcma B ycnoBuax
BOCNpPoOn3BOoONMOCTMN.

3.20 npepen BOCNPOM3BOAMMOCTM 7: AOCOJIIOTHOE 3HayYeHMe pPa3HOCTU OBYyX pPe3yibTaToB
NCNbITaHU B YC/IOBUSAX BOCMPOM3BOANUMOCTHN (CM. 3.19) C AoBEpUTENLHON BEPOATHOCTLIO 95%.

3.21 pe3ynbTaT UCNbITAaHUK: 3HAYEHNE, NOJYHEHHOE Ha OLHOM WM HECKONIbKUX OMpeneneHunsx B
3aBMCUMOCTU OT TpeboBaHWUI, pernaMeHTUPOBaHHbLIX B AOKYMEHTE Ha MeToh WCMbITaHWA (pe3ynbTaT
OKPYF/SIl0OT B COOTBETCTBUU C NpUnoXeHnem X).

3.22 cpeaHeKBagpaTU4YecKoe OTKJIOHEeHMe: Mepa paccesHUs cepuili pe3ynbTaToB MCMbITaHWUN
OTHOCUTE/NIbHO CpefHero 3Ha4YeHWs pPaBHA MOJIOKUTESILHOMY 3HAYEHWUI0 KBAAPaTHOrO KOPHSA U3
aucnepcum (oueHMBatoT Mo NMoNOXKMUTENbHOMY 3HAYEHUIO KBaAPATHOrO KOPHS U3 CpeaHero KeagpaTa).

3.23 cymma KBapgpaTtoB: CyMMa KBaApaTOB PA3HOCTEN Cepuii pesynbTaToB M UX CpefHero
3HaYeHus.

3.24 nocTaBLWMUK: JIMLO NN OpraHm3auuns, KoTopble OTBEYalT 3a KayeCcTBO NpoaykKTa BMJIOTb 4O
TOro MOMEHTAa, Korga npoaykKT NPUHAT noJsily4aTenem.

3.25 npuHATOE onopHoe 3HavYeHue (419 Lefen JaHHOro CTaHdapTa BbIMOJIHAET pPoJib UCTUHHOIO
3Ha4YeHuna): 3HaYeHMe, KOTOPOEe CJIYKUT B KayeCTBEe COrnacoBaHHOMO AN CPaBHEHUS C pe3ysibTaToM
UCMbITAaHUA N NOJIYYEHO KaK MaTeMaTU4YecKoe OXuJaHue U3MepseMOoN XapaKTepucTUKnW, TO eCTb
cpefHee 3Ha4yeHMe 3aJaHHOW COBOKYMHOCTU pe3ysibTaTOB UCMbITaHUN, NOJyYeHHbIX B nabopaTtopuax
npu ycnoBuK, 4TO # HeOrpaHWYeHHO Bo3pacTaeT (cTpeMnTcs K beckoHeyHocTu). ICTMHHOEe 3Ha4YeHue
(NMpuHATOE oNopHOEe 3HaYeHME) 3aBUCUT OT NPUMEHAEMOro MeToda UCNbITaHU No CTaHaapTy [1].

3.26 pucnepcusa: CpenHee 3HayeHMe KBAApPaTOB OTKJOHEHUS CJAyYaliHOW MepeMeHHON OoT ee
CpenHero, KOTOPOE OLLEHUBAIOT MO CpegHEMY KBaApaTy.

4 MporpaMmMa MeXJ1abopaTOpHbIX UCNbITAHUN ONA onpepesieHUusa NnokKasaTtenen
npeuM3sMoHHOCTU MeTo4a UCNbITAaHUN

4.1 NnaHupoBaHUe NporpaMMbl MeXxJ1abopaToOpPHbIX UCNbITAHUNA
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MnaHnpoBaHue NporpaMmbl MexxabopaTOPHbIX UCMbITAHWUA COCTOUT U3 CIeAYOLWNX 3Tanos:

a) NOAroTOBKa NpoeKTa AOKYMEeHTa Ha MeTo UCMbITaHUNR;

6) NnnaHnpoBaHMe NPOrpaMMbl MUAOTHbLIX UCMABLITAHUI C y4acTueM ABYX nnan bonee nabopatopuin;
B) NJiaHMpOBaHWe NporpaMmbl MexxabopaTOpPHbIX NCMbITaHWIA.

4.2 MNoproTtoBKa NpoeKkTa AOKYMEHTa Ha MeToa UCNbITaAaHUK

JOKYMEeHT OOJ/KEH coAep)xaTb OnMcaHne BCex HeobXoAUMbIX AeTaneln BbIMOJHEHUA UCMbITaHUA 1
hopmMy oTYyeTa 0 pe3ysbTaTax UCMnbiTaHMs. Jlloboe ycnoBme, KOTOpoe MOXKET MOBAUATbL Ha pe3ysibTaThl,
[OJ/KHO ObITb pernamMmeHTUPOBaHo.

Pasgen, OTHOCAWMNCA K MOKasaTensam NnpPpeunsnoHHoOCTn, cnepyeTt BKJIlOY4aATb Ha 3TON CcTaguu
TOJIbKO B BUAE 3arjaBnd pa3aesa.

4.3 TMnaHupoBaHue MNpoOrpamMmbl MUJOTHbLIX MCNLITAHUM C yvyacTueM AByXx unu 6Gonee
nabopaTtopumn

MporpamMmMa NUAOTHbLIX UCMbITaHU Heobxoanma ans:
a) AeTasibHOW NMPOBEPKM onepaunin NCNblITaHUN;

6) BbIACHEHWSI BO3MOXXHOCTW YCMELIHOr0 BbIMOJIHEHUS OMEPATOPOM MHCTPYKLWUIA B AOKYMEHTE Ha
MEeTOo4 UCMbITaHWUA;

B) KOHTPOJISi Mep NPefoCTOPOXKHOCTM Npu obpalleHun ¢ npobamu;
r) NpeaBapuTeNbHOM OLLEHKM MoKa3aTenen Npeum3noHHOCTY pe3yibTaToB UCMbITaHWUNA.

Ona Toro, 4tobbl OXBaTUTb [AMana3oH OMNpefensemMbiX 3HAYeHUN pPe3ynbTaTOB WCMbITaHUN
YKa3aHHOro MeToja, UCMOob3YOT He MeHee AByX npob. CneayeT BKAOYaTb HE MeHee 12 KoOMBuHauumn
"nabopatopuaxnpoba". Kaxagyto npoby umcCnbiTbiBalOT ABaxkAbl B Kakaon nabopaTtopum B yCNOBUAX
MOBTOPSEMOCTU (CXoAMMOCTHN). ECnm B NpoekTe AOKYMEHTa Ha METO[ BbIIBAAIT Kakue-nnmbo ynyuieHns
WM HETOYHOCTW, Ha 3TOM 3Tane nx cneagyeT NCnpaBuTb. Pe3ynbTaThl CriegyeT aHaM3mMpoBaTbh C TOYKMU
3peHNs X NOBTOPSAEMOCTU (CXOQNMOCTIN), BOCMIPONU3BOAUMOCTN N HAINYNA CMeLeHnsd. Ecnm HapylieHune
0OHOro U3 3TUX YC/NIOBUI CAMLIKOM BEJIMKO, C/leayeT pacCcMOTpeTb HeobxoOunMble N3MEHEHUA MeToda
WUCMbITaHURA.

4.4 NMnaHupoBaHMe NPOorpamMmbl MeXxJ1abopaTopHbIX UCNbITAHUNA

Heobxonnmo, 4Tobbl B UCMbITAaHUSAX Y4aCTBOBaJI0 NATb nan 6onee nabopatopuin. 0N8 yMeHbLIEHUS
Tpebyemoro Konmyectsa Npob B NCNbITaHMAX O0JI>KHbI Y4aCTBOBaTb HE MeHee WecTn nabopaTtopui.

Konn4yecTtBo npob [0/KHO ObiTb A0CTAaTOYHbLIM, 4TOObI OXBaTWUTb AMANa3oH YPOBHEN M3MepsieMoro
cBoicTBa M obecneynTb HaOEXHOCTb OLIEHOK MoKasaTeseln npeumsnmoHHocTu. Ecnu pesynbTaTbl
MUNOTHBLIX WCMNbITAaHWA O06Hapy>XUBalT Kakoe-nMbo n3MeHeHWe MokKas3aTenen MNpPeunsnoHHOCTM B
3aBUCMMOCTW OT YPOBHS CBOWCTBA, Torga B MporpamMe MexxabopaTopHbIX WCMAbITaHWUIA crnenyeT
npefycMoTpeTb WUCMOJib30BaHME He MeHee nATuM npob. B nwbom cnyvyae Heob6XxoAMMO MONYy4YMTb He
MeHee 30 cTeneHein cBoboabl 1 AN MOBTOPSAEMOCTU (CXOAMMOCTU), U A9 BOCMPOM3BOAUMOCTM MeToa.
DTO O03HavyaeT, YTO MpPU MJAHUPOBAHUM TMporpaMmbl ciegyeT p[obuBaTbcs Toro, 4TOObl ANs
NnoBTOPSEMOCTM (CxoammocTun) obLiee 4ymucno nap pesysnbTaToB 6bi10 He MeHee 30.

YTO KacaeTcsa BOCMPOM3BOAMMOCTU, TO B MPUIOXKEHUN A MUHUMaNbHOE 4YUCNO HeobxoaMMbIX ANA
ncnbiTaHum Npob NpnBeneHoO B 3aBUCKMMOCTM OT obulero 4Yucnia nabopaTopuin - y4aCTHUKOB UCMbITaHUIA (
L), OTHOLUEHUA OLEHOK COCTaBAAKLWMX (KOMMOOHEHT) aucnepcuun (#, ), NONyYeHHbIX B pe3ysbTaTe
BbIMOJIHEHMA MWAOTHOW nNporpaMmmbl. [lpn 3TOM P nNpencTaBAseT OTHOLWEHWEe KOMMOHEHTHI,
obyCcnoB/IeHHON B3aMMOOENCTBMEM, K KOMMOHeHTe no aybnsam, a ¢ - OTHOweHue nabopaToOpHOWN
KOMMOHEHTbI K KOMMOHEeHTe no aybnam.
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B npunoxeHun B npuBeneHbl OpMybl, MCMNO/b30BaHHble MNpPW COCTaBseHMU Tabauubl A.l
(npunoxxeHne A). Ecnm ¢ MHoro 6onblue, 4eM 7, TO HEBO3MOXXHO nosay4nTb 30 cTeneHen ceoboabl Ans
ancnepcun. Mponyckn B Tabnuuye Al COOTBETCTBYIOT 3TOM uUaM OAM3KMM K 3TOM CUTyauusam (T.e.
cnyyasiM, Korga nAans ucnblTaHUn Heobxogumo 6Gonee 20 npob). B 3Tux cayyassx BepPOSATHbI
CYLWEeCTBEHHbIE pacxoXXOeHuns mexxay nabopaTtopuamu.

4.5 BbinoJIHeHue NporpamMmbl MeXxJ1abopaToOpHbIX UCNbITAHUN

3a BbINOJIHEHME BCEWN MPOrpamMMbl UCMbITAHUA, HA4YMHAA C pacnNpoOCTPaHEHNA LOKYMEHTOB 1 Npob un
KOHYas OLeHMBaHWEM pe3y/ibTaTOB MCMbITaHWA, AOJIKHO OblTb OTBETCTBEHHbLIM OAHO JINLO. DTO JINLO
[O/HDKHO OblTb 3HAKOMO C METOAO0M UCMbITaHUN, OQHAKO eMy He CrefyeT JIMYHO NPUHMMAaTb yyYacTue B
NCNbITaHUAX.

[OKYMeHT C onncaHMeM MeToha AOJKeH ObiTb nepedaH BceM nabopaTopuam 3abraroBpeMeHHo.
Ecnun kakon-nnbo nabopatopnn Heob6XoAMMO MOJlyYUTh OMbIT BbINOJIHEHMS OMepaunii MeToaa 3apaHee,
TO 3Ty paboTy cnefyeT BbINOJHATbL Ha APYrux rnpobax, a He Ha Tex, KOTopble UCMOJb3YIOT B paMKax
nporpamMmbi.

Mpob6bl OOMKHbLI ObITb CKAAAMPOBAHbI, pa3fesfieHbl Ha 4acTW, 3aKOAMPOBaHbl U pacrnpefeneHsbi
OpPraHM3aTopoM WCMbITAHUIA, KOTOPOMY ClellyeT XpaHUTb PE3epBHOE KOJMYeCcTBO MNpob Ha ciy4ai
HenpeaBUAEHHbIX 06CTOSATENbCTB. [pX 3TOM Ba)HO, 4YTOObI MoOpUUM ONA OTAEeNbHbIX JlabopaTopui
0CTaBa/INCb OAHOPOAHbLIMMU.

Mpn pacceinke npoba posmxHa 6bITb cHabxeHa cnefywWMMU LOKYMEHTaMu, WHCTPYKUMSAMU W©
MHopmMaLmen:

a) CorslacoBaHHbIN MPOEKT LOKYMEHTa Ha MeToA UCNbITaHWUN;
6) NHCTPYKLUWN NO XpaHeHUo Npob 1 obpalleHnto C HUMK;

B) MOpPsiAOK, B KOTOPOM Mpobbl HEO6X0OMMO UCMbITbIBaTb (ON18 Ka)kaon nabopaTtopuun CiydalHbiin
nopsinoK pa3sinyeH);

r) ykKasaHume o0 TOM, 4YTO [Ba pe3ysbTaTa [A0/DKHbl ObiTb MOMy4YeHbl Ha onOHOW npobe
rnocsegoBaTesibHO OJHWM OMEePaTOpPOM Ha OAHOM KoMrMJiekTe obopynoBaHus. Mo CTaTUCTUYECKUM
NpUYNHaM Ba)KHO, 4TOObl ABa pe3ysbTaTa OblAM NoNyYeHbl HE3AaBMCUMMO OAWH OT APYroro, T.e. YTobbl
3HAHWE MepBOro pesysbTaTa He BbI3bIBAJIO CMELLEHUE BTOPOro pesyfbTaTa. lNpu HEBO3MOXXHOCTWU
NCKJIIOYEeHNS CyOBbEeKTUBHOCTWU ornepaTopa HeobxoAMMo MoJsyyYaTb Mapbl pPe3yNbTaTOB B pexume
CNenoro KoAMpoBaHUs, HO Takum obpasom, 4ToObl obecneynTb BbINOJIHEHNE WUCMbITAHUA B KOPOTKUIA
WHTEepBaJl BpEMEHU;

) nepmnon BpeEMEHWN, B TeEYHYEHME KOTOPOro AOJIXKHbI 6bITb Mosly4eHbl MOBTOPHbIE pPe3ysbTaThl
NCNbITaHUN, U nepwunopg BpemMeHun, B Te4eHmne KOToporo OoJ1>KHbl ObITb NCMbITaHbl BCE I'Ip06bl;

e) chopMa NMpPoOTOKOMa 0N OTHeTa O pe3dysbTaTax MUCNbITaHWA. O Kaxgowm npobbl AO/HKHO ObiTb
npeaycMoTpeHo MeCcTo AN AaTbl NPOBeAEeHUS WUCMbITaHWA, ABYX pe3ysbTaTOB M KOMMEHTapueB Mo
NobbIM Heobbl4YHbIM 0b6CcToATEeNnbCTBaM. CneunasnbHO cneayeT yKasaTb YMC/I0 3Havawmx umudp B oTyeTe
0 pe3yJsibTaTax UCnbITaHUi;

xX) yKa3aHune o ToM, 4YTO UCNbITaHNA OOJIXKHbI ObITb BbIMOSIHEHbI B 06bIYHbIX yCcnoBuax npoeeneHuUs
NCNbITaHUN C npmBiaedeHmeM OrMbITHLIX ONeEPaTopoB U MPOAOO/IKNTENIbHOCTb ncNbiTaHUN A0JKHa bbITb
TaKon Xe, Kak npn 06bIYHbIX UCMbITaHUAX.

OnepaTopbl, NPUHUMaBLUME Yy4YacTWe B BbIMNOJHEHUW MWJOTHOW MNPOrpaMMbl WUCMbITAHWUA, MOryT
NPMHUMaTb y4yacTWe W B BbIMNOJIHEHUM NPOrpaMMbl  Me)xslabopaTopHbIX MUCNbITaHWA. Ecnn  ux
AOMOJIHUTESIbHBLIA ONbIT B MNPOBEAEHUMN WCMbITAaHUA HE6ONbLOro AOMOJIHUTENbHOrO 4Yucna npob
OKa3blBaeT 3aMeTHOe BJINSHUE, TO 3TO OO0J/DKHO CNYXUTb NpefynpexneHMeM 0 TOM, YTO UCCenyeMbli
MeTOoL SBNSETCA HeyAOBNeTBOPUTENbHbIM. [Ons Toro, 4tobbl ntobon Takonm 3hdeKT MOXXHO 6biso
0b6HapyXnTb, HeobxooMMO B OT4YeTe O pe3ynbTaTaX WCNbITaHUA ob6ecneyYnTb BO3MOXXHOCTb
NOEeHTUPUKALNUM 3TUX ONepaTopOB.
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5 WUccnepoBaHue pe3ynbTaTOB MeXXJIabopaTOpHbLIX MCNbITAaHUA C LeNblo
NpPoBepKu OQHOPOAHOCTU U BbifiBJIeHUs BbIOpoOCOB

Mo pe3ynbTaTaM BbINOJHEHNA CTaTUCTUYECKU O6OCHOBAHHOM MporpaMMbl MexabopaTopHbIX
ncnblTaHun (4.4) yctaHaBAMBaloT:

a) 3aBUCMMOCTb WJIMN HE3aBUCUMOCTb [OKa3aTesien MNPeun3moHHOCTM OT YPOBHS pe3ynbTaToB
NcnbliTaHUM;

6) 0AHOPOAHOCTb NMOKasaTenen NpeunsnoHHOCTN ANna Bcex nabopaTopuii n NpucyTcTBue BbIGBPOCOB
(aHOManbHble pe3ysbTaThl).

TexHn4Yeckne npuembl pacyeTa pesybTaTOB UCMbITAHWA U NpuMepbl (pacyeT GPOMHOrO 4ucna) B
0603Ha4YeHNsAX, yKa3aHHbIX B MPUJIOXKEHUN B, NnpuBeaeHbl B NpunoxeHun I.

MpegononaratoT, 4TO BCe pe3yabTaTbl MOJYYEHbI M3 OAHOW HOPMaJIbHO pacnpenesieHHON
COBOKYMHOCTK, NMBO CyLLecTBYeT BO3MOXXHOCTb MX Npeobpa3oBaHMs B TakKyl COBOKYMHOCTb. [pyrue
cnydan TpebytoT nHom ob6paboTkM, KoTopas BbIXOAUT 3a Chepy OAeNCTBMSA HacTosWero ctaHaapTa [3].

HecMoTpss Ha TO, 4TO MpuUBEAEHHblE TEexXHUYeckue rpueMbl MpeacTaBieHbl B (GopMme,
npMcnocobneHHon ANs pacyeTa BPY4YHY, PEKOMEHAYETCS WCMO0JIb30BaTb 3JIEKTPOHHbLIA KOMMbOTEP
ANSi XpaHEHUA U aHasIn3a pe3ysibTaToB MeXX1abopaTopHbIX UCMbITAHWNA.

5.1 MNpeobpa3oBaHMe AAHHbIX

Bo MHOrmx meTtogax MCMbITaHWA HabnogaeTcs 3aBUCMMOCTb MOKas3aTesen NpeumsmMoHHOCTU OT
YPOBHS pe3y/ibTaTOB WUCMNbITaHWA, MO3TOMY U3MEHYMBOCTb COOOLLEHHbIX pPe3y/ibTaTOB pa3indyaeTcsa npu
nepexone oT Npobbl K Npobe. Takoe MosioXKeHne NCMPaBAAIOT C MOMOLLbIO NMPeobpa3oBaHMA OAaHHbIX.

PaccumTbiBaloT nabopaTopHble CpefHEKBaApaTUYeCKMe OTKJIOHEHUS I; U CpefHeKBagpaTuieckune
OTKJIOHeHMA Ons aybnen ¢; (npunoxkeHue B) n CTPoOAT rpadnkin 3aBUCUMOCTY VX OT CPEAHMX 3HAYEeHUN
no npobe m;. ECAM 4Yepe3 TOYKM, HaHECeHHble Ha rpaduke, MOXHO TPOBECTV [ABe JIMHUW,
napanfesibHble OCY 3HAYeHUI #, TOrga HeT HeobxooMMoCTU BBOAUTL nNpeobpasoBaHue.

Ecnm Yepe3 TOYKWU, HAHECEHHbIE Ha rpaduKe, MOXXHO MOCTPOUTL MNpPsIMble, HE MapasifiefibHble oCK
3HAYEHWUN m, WIN KPWUBbIE, MOCTPOEHHbIE MO 3TUM TOYKaM, MOryT ObiTb OMMWCAHbl 3aBUCMMOCTSIMU
D= film) N d=f(m), TO He0O6X0AMMO BBOAUTL Npeobpa3oBaHue.

3aBUCUMOCTN D= fi(w) N d=f(») B oOLLEeM crydae He BynyT naeHTuUYHbl. OQHaKoO cTaTucTuyeckue
npouenypbl 3TOro CcTaHpapTa TpebyloT, 4T0Obl M [NAa MOBTOpSAEMOCTU (CXOAUMOCTM), W ONS
BOCMPOM3BOAUMOCTN ObIJI0O MNpMMEHeHO OAHO W To Xe npeobpasoBaHue. 0O6e 3aBUCUMOCTHU
KOMOMHUPYIOT B €AUHYI 3aBUCMMOCTb B hopMe = fi»), BKJIIOYAIOLWEN (PUKTUBHYIO MEPEMEHHYIO T,
npuyem » Tenepb BKJKYAET U 4. ITa npoueaypa yYuTbiBaeT pasinyme Mexay ABYMsA 3aBUCUMOCTAMU,
€C/IM OHO cyLlecTBYeT, 1 obecneymBaeT BO3MOXKHOCTb BbISIBJIEHUS 3TOM0 Pa3nNyms.

B npunoxxenunun [ npnBeaeHbl BUAbl 3aBUCMMOCTEN 1 noaxoasiime npeobpasoBaHus.

EoviHyio 3aBUCUMOCTb L= f{») OUEeHMBAKT C MNOMOLWbID MeToOa B3BELIEeHHOro JINHENHOro
perpeccMoHHoro adHanmsa (npunaoxxeHme E). CnegyeT MWCNOMb30BaTb B3BELWIEHHYI perpeccuto c
nTepaumaMmn, oOAHako B 6OONbLWIKMHCTBE C/ly4aeB pJaxe npocTaa perpeccua 6ygetr paBaTbh
YOOBJIETBOPUTENBHYIO annpokcMMmauuio. BbiBog BecoBbIX (YHKUMW u3noxeH B E.2, a pacyeTHas
npouenypa oJa perpeccMoHHoOro aHanmsa - B E.3. Tunu4yHbele popmbl 3aBnUCMMOCTN D = f(# pnaHel B [.1.
Bce oHW Bbipa)KeHbl B TEpMMHAX NapaMeTpa eaAnHOro npeobpasosaHns 2.

OueHuBaHue B n cneayouwas 3a 3TuMm npouenypa npeobpaszoBaHua cymmmpoBaHbl B [O.1. 2T0
BKJIIOYAET CTAaTUCTUYECKME UCMbITaHUSA 3Ha4YMMOCTK perpeccun (T.e. ABASETCA N 3aBUCUMOCTb D) = fim)
rnapanfesibHOM OCU 3HAYEHWUW ») N 3HAYUMOCTU PaA3INYNAa MeXOy 3aBUCUMOCTAMU A9 MOBTOPAEMOCTHU
(cxoAnMMOCTM) M BOCMPOM3BOAUMOCTWU. PelleHUs Mo UCAbITaHMAM MPUHUMAKOT Ha oOcHoBe 5%-Horo
YPOBHS 3HauumocTu. Ecnm obHapy)XeHo, 4TO pasnmume Mexay 3aBUCUMOCTSAMU CYLIeCTBYeT Wan
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OTCYTCTBYeT noaxopsiulee npeobpa3oBaHue, ciegyeT WCMNONb30BaTb ajibTEPHATUBHbLIE MeTOoAbl MO
TOCT WNCO 5725-1. B 3TOM cC/iydae HEBO3MOXXHO MpPOBOAUTb WCMbITaHWE C LUesiblo BblSBJEHUSA
CUCTeMaTU4Yeckoro cmelleHmss nabopatopum no Bcem npobam mno 5.5 nnbo oToenbHO OULEHUBATb
KOMMOHEHTY ANCMepCcun No B3aMMOAENCTBUIO B COOTBETCTBUM C 6.1.

Ecnn Ha 5%-HOM ypoBHE 3Ha4YMMOCTU BbIJI0 MOKa3aHo, YTO 3Ha4YMMasa perpeccus B opme L = fiw)
CywlecTByeT, Torga COOTBeTCTBykuUlee npeobpa3oBaHne y=F(z), rae x - COObBWEHHbIN pe3ynbTarT,
Bblpa)kaloT hopMysion

ax

=K

(2)

roe & - NoCTOosiHHas BeJIN4YMHa.

B >3ToM cnyvyae Bce pe3yfbTaTbl cC/ieAyeT COOTBETCTBYWOLWMM obpa3om npeobpa3oBaTb U
rnocnenywouwy 4YacTb aHa/aM3a BbINOJIHATL B TepMUHax npeobpa3oBaHHbIX pe3ynbTatos (4.1,
npuno>xeHune N).

Mpu BbibOpe npeobpa3oBaHUA B KOHKPETHbIX CAy4Yasx MOXXeT noTpeboBaTbCsa MOMOLLb
KBaJIMPULIMPOBAHHOIO CTAaTUCTMKA. Ha NpaBUbHOCTL pelleHns o Bbibope Tuna npeobpasoBaHus no 5.6
MOTYT B/IMSATb aHOMasibHble Pe3ysibTaThl.

NMpumep - B Tabnauue 1 npencraBsieHbl 3HAYEHUA =, 0 U 4 C TPeMsa 3Ha4YaluMu ungppamm
Ans BoCbMU Npob u3 npmBegeHHoro B npunoxxeHun I npumepa. CooTBeTCTBYyIOLLNE CTeneHHn
cBobonbl npuBegeHbl B CKObKax.

DKW 4 BO3pacraloT C pPOCTOM i, MNPUYEM CKOPOCTb BO3pacTaHUs nNnapjgaeTr Mo Mepe
yBesindyeHus » . Fpagpuk 3aBUCUMOCTH 3THUX BeJIMYUH B bunorapnpmunyeckux koopaunHartax (T.e.
rpagpuk 3aBUCUMOCTH loz ) K logd OT log =) NoOKa3biBaeT, YTO BMNOJIHE BONYCTUMO paccMaTpuBaTh
5TU TOYKM KakK Jiexxaluue Ha BABYX NpsAMbIX JIMHUAX (pucyHok E.1, npuno>xxeHme E). Pacyersl,
npuseneHHoble B E.4, noka3biBalOT, YTO rpagneHTbl 3TUX JINHUA OOHU N Te XKe U OLEeHUBaITCH
3HaYeHnem 0,638. YyutbiBas OLUMOKM B oOLeHKe 3TOro 3Ha4yeHus, ANA ynRobcTtBa MOXXHO
NPUHATL rPagueHT paBHbIM 2/3.

Tabaunua 1
MapameTp 3Ha4yeHue ona npobol
3 8 1 4 5 6 2 7

e 0,756 1,22 2,15 3,64 10,9 48,2 65,4 114

5 0,0669 |0,159 (9)| 0,729 0,211 (0,291 (9)| 1,50 (9) | 2,22 (9) | 2,93 (9)
(14) (8) (11)

p 0,0500 0,0572 0,127 (0,116 (9)| 0,0943 |0,527 (9)|0,818 (9)|0,935 (9)
(9) (9) (9) (9)

OoHoO wu TO »Xe npeobpa3oBaHMe nMpefHasHa4YeHO AN MNOBTOPAEMOCTU (CXOAMMOCTWU) W
BOCMNPOW3BOAMMOCTW U BblparkeHo hopMyJion

y 1
Ja 3dy=33 (3)
TaK KakK MOCTOSIHHLIM MHOXUTENEM MO>XXHO NpeHebpeyb, To Npeobpa3oBaHme CBOAAT K U3BJIEYEHUIO
Kybn4yeckoro KopHs M3 CoobLIeHHbIX pe3ynbTaToB (BPOMHbIX 4ucen). BbimosHEHME 3TOW MNpoueaypsbl
naeT npeobpa3oBaHHble QOaHHble, NpuBedeHHble B Tabnunue TI.2 (npunoxeHue [), B KOTOpPOW
pe3ynbTaTbl MOCNE N3BNEYEHNA KyBYECKOro KOpHS NpuBeaeHbl C TPEMS 3HaYalWnUMm undpamu.

5.2 BbifiBJIeHMe aHOMaJibHbIX pe3yJibTaTOB

CooblleHHble aaHHble WAW, ecnn TMPUHATO pelleHne o HeobxoamMocTu npeobpa3oBaHus,
npeobpa3oBaHHble pe3ysbTaTbl WU3y4YaldT C LUENblo BbISBJEHUS aHOMallbHbIX pe3ysbTaToB. OHU
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npencTtaBnsAioT CoboN 3Ha4YeHUs, KOTOpble HAaCTOJIbKO OT/IMYAKOTCA OT OCTaJlbHbIX, YTO €OUHCTBEHHOE
3aKJ/Il04EHME, KOTOPOE MOXHO cAenaTb, - 4TO OHW BO3HUKAW BCAEACTBME OWNOGOK B MPUMEHEHUN
nccnegyeMoro MeTola WUan BCAeACTBUE UCMbITaHUS Mo owunbke apyron npobbl. MoOXXHO MCMOMbL30BaTh
pas/inyHble MNPUEMbl, MPUYEM CBSA3aHHblE C HUMW YPOBHW 3HAYMMOCTM pacxopatcsa. OgHako 6bino
HaNOEHO, YTO MPUEMbI, PperjiaMeHTUPOBaHHbIE B CAeAyWNX pa3genax, ABAg0TCsa Noaxoasawmmm gns
3TOro CTaHdapTa. I3TW WUCMbITAHUA OCHOBaHblI Ha MPenOnosIOKEHMN O HOPMaJsibLHOM pacnpenesieHnn
norpewHocTen [3].

5.2.1 OAHOPOAHOCTbL [AaHHbIX, WCNOJIb3yEeMbIX AONA oOnpepesieHns NOBTOPAEMOCTH
(cxoaumocTH) Mmetopa

I'IepBoe ncnblTaHne ana BbiABJIEHNA aHOMaJIbHbIX pPe3y/ibTaTOB KaCaeTCAd 06Hapy)KeHI/IFI
npoTMUBOPEYMBbLIX OaHHbIX B MapaX pe3yJibTaToB, MOJIy4YeHHbIX TMpn ,D,y6J'II/IpOBaHI/II/I NCcnbITaHNn. 2TO

ncnblTaHne [2] BkAYaeT pacyeT eg? onsa Bcex KombuHauunm "nabopaTopusznpoba". Hanee pnns

NCMbITaHUA OTHoweHua Haubonbwero n3 nMetoweroca Habopa e!? 3HAYEHUN K CyMMe 3TUX 3Ha4YeHui
ncnosib3yloT KpuTepunn KoxpeHa Ha 1%-HoM ypoBHe 3HadumocTu (B.4, npunoxkeHue B). Ecnn 3Ha4vyeHne
OTHOLUEeHNA MPeBOCXOAUT KpUTUYecKoe 3HavyeHue, npuseneHHoe B Tabnvue .3 (npunoxeHue ) n
COOTBETCTBYyIOLLEE OAHON cTerneHn cBobofbl (MpM 3TOM # - YACAO Map, KOTOPbIMU pacrnosaratT npu
CpaBHeHWW), Torga 4ieH napbl, Hanbosnee ynaneHHbIn OT cpefHero 3HadyeHus no npobe, AosmKeH bbITb
oTbpoweH. T[lpouecc nNOBTOPAT, YMEHbLIas # Ha eauHuuy A[O Tex nop, Moka AanbHenwee
oTbpacbiBaHne Heobxonumo. B onpefesieHHbIX CAyvyasax 3TO MWCMblITaHMe CTaHOBUTCHA MNOA0OHbIM
"CHEXXHOMY KOMY" 1 NMPMBOAUT K Henpuemnemo 6onbLon Aosie aHOMalbHbIX pe3yfibTaToB (bonee 10%).
B 3ToM ciny4yae cnepfyeT OTKasaTbCA OT TakoOro UCMbITaHUSA MO BbIABAEHUIO aHOMaJlbHbIX pe3ysibTaToB,
BEPHYTb BCE€ WIN HEKOTOpPble aHOMaJibHble pe3ynbTaTbl N9 AasbHenwen o6paboTKm 1M MPUHATH
MPOn3BOJIbHOE peLleHne, OCHOBaHHOe Ha CUTyauuu.

Mpumep - B cny4yae, OTHOCALLEMCA K NpuBeaeHHOMY B Tabnuue .2 npumepy, abconioTHbIE
Pa3HOCTU MeXXAy npeobpa3oBaHHbIMM pe3yJsibTaTaMM MOBTOPHbLIX MCNLITAHWHA, T.e. NapaMwm
Yyuces, pacCYNTaHHbIMU C TOYHOCTbIO [0 TPETbEro AecATUYHOIro 3HakKa, npuBeneHsl B Tabauue
2.

Tabnumua 2
Ob6o3HayeHune Pa3max onsa npobbi
naboparopun
1 2 3 4 5 6 7 8

A 42 21 7 13 7 10 8 (]
B 23 12 12 (0] 7 9 3 o
C o 6 o o 7 8 4 o
D 14 6 o 13 o 8 9 32
E 65 4 (] (] 14 5 7 28
F 23 20 34 29 20 30 43 o
G 62 4 78 o o 16 18 56
H 44 20 29 44 () 27 4 32
J o 59 o 40 o 30 26 0

Cambii 6onbwion pasMmax coctaBnser 0,078 ana naboparopum = Ha npobe 3. Cymma
KBagpaToB BCEX pa3MaxoB COCTaB/sAET

0,042: + 0,021: +,..., + 0,026 + 02 = 0,0439.

B pe3ynbTaTte OTHOLUEHME, KOTOpoe CPaBHUBAIOT C KPUTUYECKUM 3HaAY€HHUEeM B NUCIbITaHUN
no KoxpeHy, cocTaBnsert

0,078°
0.0439

= 0,138,

B npumepe ncnonb3ylotT 72 pasmaxa, a B Tabnuue I'.3 nmeercsa KpuTtnyeckoe 3Ha4YyeHue [
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80 pasmaxoB, coctasnswoujee 0,1709. CnepgoBatesibHO, 3TO OTHOLUEHUe He3Ha4YuMo.
5.2.2 OpHOPOAHOCTbL AAaHHLIX, UCMOJIb3yeMbIX AJI onpenesieHuss BOCNPOU3BOAUMOCTH

Mocnepytowime NCNbITaHUS LS9 BbISBJEHUA aHOMaJlbHbIX Pe3yJibTaTOB OTHOCATCA K YCTaHOBJIEHUIO
OAHOPOAHOCTWU AaHHbIX, NCMO/b30BaHHbIX MPU OLEHKEe BOCMPOM3BOAMMOCTM U MNpefHa3Ha4yeHHbIX A5
obHapy>xeHunsa nmbo aHoOMasbHOM Mapbl Pe3ynbTaToB OT sNabopaTopun Ha onpeneneHHon npobe, nmubo
aHOMaJIbHOW cepuun pe3ysibTaToOB OT Kakom-nnbo nabopaTtopum Ha BCex npobax. B oboux cnyvasax
MnoAxXoOsLLUMM OKa3blBAaeTCA UCMbITaHMe Mo XOKUHCy [4].

Mpouenypa BkAOYaeT obpa3oBaHUe cpefHEro 3HavYeHus Mo Kaxkgon npobe mnum obuiero cpenHero
no scem nabopatopmuam no 5.5, obpasoBaHme oTHoweHus HaubosblLiero abCosTHOrO OTKAOHEHUSA
cpenHero 3HadeHus npobbl B nabopaTtopunm oT cpeaHero ons npobel no BceMm nabopatopuam (Mam
OTKJIOHEHME OT CpeaHero nNo Bcen Tabnumue) K KBagpaTHOMY KOPHK M3 COOTBETCTBYHOLWUX CYMM
KBaapaToB o B.3 (npunoxeHune B).

OTHoOLLEeHNe, cooTBETCTBYOWEee HanbonblieMy abCoNOTHOMY OTKIOHEHMWIO, CefyeT CpaBHUBATL C
KPUTUYECKUM 3Ha4YeHneM Ha 1%-HOM ypoBHE 3HA4YMMOCTW, NpMBeAeHHbIM B Tabnanue .4 (NnpunnoxxeHue
. B 3ToM cayyae » npeacTtaBaAsieT 4YMCNO s4Yeek-KkoMbuHauunm "nabopaTopusx=npoba" aOna
paccMaTpmBaeMon MNpobbl (MAM 4YNCNO CpedHUX 3HadyeHun rno BceMm nabopaTopumamMm), a v - YUCIO
CTeneHenm cBoboabl And CyMMbl KBaApaToB, KoOTopas SABMASETCS AOMOJIHEHMEM K KBagpaTy,
COOTBETCTBYOLLEMY paccMaTpuBaemon npobe. B ucneitaHum ayeek "nabopatopusaxnpoba" v 0OTHOCAT K
OCTaNibHbIM NpobaM, 0AHAKO B UCMbITaHUN CpedHUX 3HavYeHun No Bcem nabopaTtopmam v ByaeT paBHO
HY 0.

Ecnuv 3Ha4YuMbIN pe3ynbTaT Nosy4valoT AJis OTAesbHbIX Npob, TO COOTBETCTBYOLME SKCTPEMASIbHbIE
3HayeHus cnefnyeT oTOpPOCKTb, a NPOLLEeAYPY UCMNbITaHUSA MOBTOPUTL. ECnn Kakne-nnbo skcTpeMasibHble
3HavyeHus obHapy>XeHbl cpean UToros no sabopaTopusiM, TO BCe pe3yfbTaTbl AaHHOW nabopaTopumn
cnepyeT oTHpOCUTL.

Echn pona 6paka npu ucnbiTaHMM Bbicoka (6onee 10%), To cliefyeT OTKa3aTbCs OT TaKoOro
NCMbITAaHMA MO BbISBJIEHNIO AaHOMaJbHbIX PEe3yJibTAaTOB, BEPHYTb BCE WJIW HEKOTOpPble aHOMaJibHble
pesynbTaTbl ANs AanbHenwein o6paboTKM M MNPUHATbL MPOU3BOJIbHOE peLleHne, OCHOBAHHOE Ha
cMTyauuu.

Mpumep - NMpumeHeHne mucnbiTaHnA No XOKUHCY K CpeAHMM 3HAYEHHAM Nno sYehkKaMm A[ns
npob6sl.

nepBblﬁ war cocToMuT B TOM, 4YTODbI pPacCcyYnNTaTb OTKJ/IOHEHHNsA cpegHnx 3Ha4YeHun no
A4YehKaMm ot COOTBEeTCTBYIOLUNX CpegHNUX 3Ha4YeHuu no np06aM AN BCcero MaccmBa OAaHHDbIX.

Pe3ynbTatbl, paccyuTaHHble C TOYHOCTbIO [HOO TPEeTbero LAeCATUYHOro pa3pAnaa,
npencrassieHbl B Tabaunue 3.

Tabaunua 3
Obo3HayeHne OTKJ/IOHeHue cpeaHUxX 3Ha4YeHNUn ana npobni
naboparopun
1 2 3 4 5 6 7 8
A 20 8 14 15 10 48 6 3
B 75 7 20 9 10 47 6 3
C 64 35 3 20 30 4 22 25
D 314 33 18 42 7 39 80 50
E 32 32 30 9 7 18 18 39
F 75 97 31 20 30 8 74 53
G 10 34 32 20 20 61 9 62
H 42 13 4 42 13 21 8 50
J 1 28 22 29 14 8 10 53
CyMMa KBagpaToB 117 15 4 6 3 11 13 17
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B xopme pacyeTa ANA Ka>XXA[oh npobbl BbIYUCAAIOT CyMMYy KBappaTOB OTKJIOHEHWH. ITH
pe3ynbTaThl, TakKXKe paccYUTaHHble C TOYHOCTbIO A0 eAUHUL, B TPEThbeM AeCATUYHOM pa3psane,
npencrasJsieHbl B Tabnuue 3.

B nepBylo oyepenb HUCNbITHLIBAIOT A4YE€HKY C HAaUMBONbLUMM 3KCTpeMasibHbIM OTKJIOHEHHEM.
370 oTKJIOHeHue nosy4yeHo naboparopunen . Ha npobe 1.

3KcnepumeHTaanoe 3Ha4YeHne OTHOLWUeHnA B* B UCIIBITAHNMN MO KPUTEPUIO XokuHca PaBHO

- 0,314
L0117 40,015+, 40,017

=0,7281,

Kputnyeckoe 3Ha4YeHMe, COOTBETCTByloLlee » =9 a4yenkam OsA npober 1 u v=56 creneHam
csoboabl Ana Apyrux npob, nony4YailoT nyTeM MHTEpnonsaunn 3Ha4yeHMH m3 Tabnuubl I.4
(npuno>xeHne ) paBHbIM 0,3729. SKcnepuMeHTaslbHOe 3Ha4YeHUe bosnbLie KPUTUYECKOoro,
no3ToMy pe3ysbTaTbl UCNIbITAHNHA, NOJ1yYeHHbIe B 1abopaTopumn ) Ha npobe 1, oTbpackiBaloT.

Tak Kak 6b1n1 oTOpoLLEeH aHOMaNbHbIA pe3ynbTaT, cpeaHee 3Ha4eHUe, OTKJIOHEHUSA U CyMMy
KBaapaToB AN Nnpobbl 1 nepecyuTbIBAIOT, a Npoueaypy BbiABJI€eHU aHOMaJlbHbIX Pe3yJ/ibTaToB
NoBTOPSAIOT.

CnepyrwoLwien MUCNbITbIBA€MON SAYEHKOH SABNAETCA siYerKa C pe3ysbTaToM, MNOJZIY4€HHbIM
nabopatopuen 7 Ha npobe 2. IKcnepuMeHTasbHOe 3HaY€eHUe OTHOLIEHUSA B' B UCNbITAHUU MO
XOKHUHCY BJ1s1 3TOU AYEeUKU coCTaBisieT

" 0,097

=073542,

Kputnyeckoe 3Ha4eHune, cooTBeTcrTByioulee » =9 a4enkaMm OJsisa npobbl 1 n v=55 creneHam
csoboabl, COOTBETCTBYIOLLIUM anrebpanyeckoMy  A[onoJsIHeHuio, nony4aroTt nyrem
UHTeprnonaumMm 3HaYeHunn m3 Tabsumubl .4 pasHbiM 0,3756. Tak KaK 3KcnepuMeHTaJlbHOe
3HaYeHne MeHblLUe KPUTUYECKOro, To NpoaoJKaTb npouesypy 6pakoBKu He HY>HO.

5.3 BpakoBKa NnosiHoro Habopa paHHbIX No npobe

MexxnabopaTopHoe cpefHeKkBagpaTM4ecKoe OTKJIOHEHMe U cpefHeKBajpaTuyeckoe OTKJIOHEeHue
OJ1 MOBTOPHbIX UCMBITAaHUI CriegyeT UccaenoBaTb Ha NpeAMeT BbigBAeHUA "Bbinagalowmnx" npob. Ecan
UCXOAHble [aHHble 6blin noaBeprHyTbl npeobpasoBaHMIO UAN  Kakue-nnbo pesynbTaTbl 6binn
oTOpoOLWEeHbl Kak aHOMaJibHble, TO C/iefyeT BbIYUC/UTb HOBbLIE 3HAYEHUS CpefHEeKBaApaTUYeCKnX
OTKJIOHEHUI.

Ecnn cpepnHekBagpaTnyeckoe OTKIOHEHME 0N KakoM-1nmbo npobbl oKa3biBaeTCH UCKAOYUTENbHO
60/bLINM, €ro cnenyeT NccnenoBaThb C Liesblo BbIABAEHUS He0BXxoanMocTu BpakoBKIM BCeEX pe3yNbTaToB
ncnblTaHU 3Ton NpPoobbl.

Ona >Toro wucnonb3ywT KpuTepun KoxpeHa Ha 1%-HOM ypOBHE 3Ha4YMMOCTWU, ecau
cpenoHeKBaapaTUYeCKne OTKJIOHEHUSI OCHOBaHbl HA 0QMHAKOBOM 4ucne cteneHen ceoboasbl. MicnbiTaHue
BKJIIOYAET BbIYUCNEHME OTHOWEHMA Hambonbluen M3 COOTBETCTBYHWOLWMX CYMM KBaApaToB
(MexxnabopaTopHbIX UAN OS MOBTOPHbLIX UCMbLITAHWA B 3aBUCUMOCTUN OT CUTyaLKUN) K NX 00LLLEN CcyMMe
rno B.2. Ecnm akcnepuMeHTasibHOE 3HayYeHne OTHOLUEeHUSA MPEeBOCXOAUT KpUTUYecKoe, NpuBedeHHoe B
Tabnnue .3 ¢ #» B Ka4YecTBe 4Yucna Npob n v B KavyecTBe cTeneHen ceoboabl N8 OTAENLHOrO CpeaHero
KBagpaTM4YeCKoro OTKJIOHEHMS, TO BCe pe3ynabTaTbl AJNa paccMmaTpuBaeMon npobbl cnenyet
3abpakoBaTb. B 3TOM cny4ae crneayet npoBepuTb, He 0BYyCNOBNEHO S IKCTpPEMasibHOe
cpeoHeKBadpaTUYeCKOe OTK/IOHEHME MNPUMEHEHMEM Hemnoaxoasuwero npeobpasoBaHma no 5.1 wnum
HeobHapy>XeHHbIMN aHOMaJIbHbIMU pe3yfibTaTaMWu.

He cywiecTeyeT onNTUMaNbHOIO NCNbITaHUA aons nccraenoBaHms O4HOPOAHOCTN
cpeoHeKBaApaTUYECKNX OTKJIOHEHWUIN, OCHOBAHHbLIX Ha Pa3/INYHbIX CTeneHAx cBoboabl. TeM He MeHee
pacnpeneneHne OTHOWEHUS MaKCUMaslbHOM OUCMNEPCUN K OUNCMepCun, CpedHeB3BELUEHHOW MO BCEM
ocTanbHbiM npobaM, nogyumHaeTca F-pacnpepneneHuio Ccw U v, cTeneHamm csoboabl (B.4). B aTom
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cllydae v, - cTeneHn cBobonbl ON19 AUCNEPCUMN, O KOTOPOW uMAEeT peyb, av,; - CTeneHun ceobonbl
B3BELUEHHON AuCrepcun pna ocTalNbHbiX Mpob. Ecnnm 3KCnepMMeHTaslbHOE 3HaYeHMe OTHOLUEeHUS
6onbllue KpUTUYECKOro, npuBedeHHoro B Tabnuuax [.6.1-1.6.5 ” COOTBETCTBYWOLWEr0 YPOBHIO
3HaymmocTn 0,01/5, rpe s - 4ucno npob, To pesynbTaThl ANS paccMaTpuBaemonm npobbl cnepyet
OTBEPrHyTb.

Mpumep - CpepnHeKkBagpaTuYeCKMe OTKJIOHEHMs npeobpa3oBaHHbIX pe3y/ibTaToB
MCnbITaHNHA Nocsie oTObpPaKkoBKKM Napbl pe3ysibTaToB, NoJ1y4eHHbIX B 1abopaTtopum » Ha npobe 1,
npuBegeHbl B Tabsnuue 4 B Bo3pacTaloLleM nopsagkKke cpefHuX 3Ha4YeHuW no npobam,
CKOPPEeKTUPOBaHHbIX C€ TOYHOCTbIO [0 Tpex 3HaYawux uugpp nocne 3ansaTou.
CooTBeTCcTBYyOLUME CTeneHn cBoboabl npuBeneHbl B cKobkax.

Tabnanua 4

HaunmeHoOBaHue 3HavyeHune gns ﬂp06bl
XapPaKTepUCTuKun

3 8 1 4 5 6 2 7

CpenHee 3HaYyeHne Ons 0,9100| 1,066 | 1,240 | 1,538 | 2,217 | 3,639 | 4,028 | 4,851
npobui

Me>xxnabopartopHoe 0,0278 10,0473 |0,0354|0,0297 |0,0197 |0,0378 | 0,0450 | 0,0416
cpenHeKBagpaTnyeckoe (14) (9) (13) (11) (9) (9) (9) (9)
OTKJIOHeHHne

CpenHekBagpaTudyeckoe 0,0214)|0,0182|0,0281 |0,0164 |0,0063 |0,0132|0,0166 |0,0130
OTKJIOHeHue ansa nybnen (9) (9) (8) (9) (9) (9) (9) (9)

UccnepoBaHna nokasbiBaloT, YTO BbiNagaowime npobbl cpeam HUX OTCYTCTBYIOT. Cnepyer
OTMEeTHUTb, YTO CpeAHEeKBaapaTUuYIecKne OTKJIOHEeHUs Tenepb He 3aBUCAT OT CpeAHNX 3Ha4YeHUM
no npobam, 4To n 6b1J10 LeNnbio NpeobpazoBaHnsa AaHHbIX.

Yucnosbie 3Ha4eHUs B Tabnuue 5, B3ATbie U3 nNporpamMmbl UCNbITAHUHA MO onpenesieHNIo
6poMHbIX Yncen, npesbiwaiowmx 100, UANIOCTPUPYIOT Cy<Han NPU3HaAHUA aHOMaJIbHbIMU BCEX
pPe3ynbTaToB Mo oTAes/IbHOM npobe.

Tabnaunua 5
HanMmeHoBaHune 3Ha4yeHue ona npobnbl
XapaKTepUCTUKH

90 89 93 92 91 94 95 96
CpenHee 3HaYyeHne [nsa 96,1 99,8 | 119,3 | 125,4 | 126,0 | 139,1 | 139,4 | 159,5
npobui
Me>xxnaboparopHoe 5,10 4,20 | 15,26 | 4,40 4,09 4,87 4,74 3,85
cpenHeKBagpaTnyeckoe (8) (9) (8) (11) (10) (8) (9) (8)
OTKJIOHEeHHe
CpenHekBagpaTudyeckoe 1,13 0,99 2,97 0,91 0,73 1,32 1,12 1,36
OTKJIOHeHue ansa pybnen (8) (8) (8) (8) (8) (8) (8) (8)

Mpu uccnepoBaHmm  BbIABJIEHO, 4YTO MeXsabopaTtopHoe cpeAHeKkBagpaTudeckoe
OTKJIOHEeHue ans npobsi 93, paBHoe 15,26, CyLiecTBeHHO 6onbLue, yem
cpeoHeKkBagpaTUYeCKue OTKJIOHeHNss pAnsA a[Apyrux npob. HeobxommMo OTMeTHTb, 4YTO
cpepHeKBagpaTnieckoe OTKJIOHEeHHue [Jis1 NOBTOPHbIX UCNbITAHUN TaK>Ke BeJINKO.

Tak Kak cTteneHun cBoboabl ana Mme>xnabopaTopHoro cpeaHeKBanpPaTU4eCcKoro oOTKJ1I0HeHUs
He OoAMHAKOBbI AONA pa3/IndHbIX Npob, cnemyer uMcnonb3oBaTh UCNbITaAaHUE, OCHOBAHHOE Ha
OTHOLUEHUH aucnepcui (McnbiTaHne no MoauULUPOBAHHOMY KpUTepuio @duLuepa).

CpenHeB3BeLWleHHasa AUCNepCcUs, He BKAIoYaiowasa npoby 93, npeacraBnser coboi cymmy
CyMM KBagpaToB, AeJIeHHYI0 Ha obLiee Yyucsio cteneHen ceoboaenl, T.e.
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(8% 510° +9x4,20% 4, +8%335%)

= 1996,
(3+ 9+, 5)

3areM paccYuTbIBalOT BAUCNEPCUOHHOE OTHOLUEHHNE
(15,26):/19,96 = 11,66.

CornacHo Tabanuam r.e.1-r.6.5 (npuno>xeHne r) KpUTH4YeckKkoe 3Ha4YeHue,
COOTBETCTByOLlee ypoBHIO 3HayuMoctu 0,01/8=0,00125 gna 8 un 63 creneHei cBobonsbl,
paBHO Npnb6an3ntTenbHo 4. 3TO MeHbLUEe 3KCNepUMEeHTasZIbHOro 3Ha4eHus. NNo3Tomy pesynbTaTthbl
Ans npobsl 93 cnepgyeT NPU3HaTb aHOMaJIbHbBIMU U OTOPOCHUTB.

Ecnm cteneHm cBoboabl Ana otaenbHbIX nNpob oAnMHaKoBbl Ans Bcex npob, Mo>XHO
npUMMeHATb ucnbiTaHne no KoxpeHy. Kputepnn KoxpeHa byaet npencrasnsaTb B 3TOM cJy4ae
OTHOWEeHue Haunbosbwen CcyMMbl KBagpaToB (npoba 93) Kk cymme Bcex OCTaJIbHbIX CYMM
KBagparos, T.e.

2,97:/(1,13? + 0,992 +,..., + 1,36%) = 0,510.

3T1oT pe3ynbTar 60sbLUE KPpUTHHECKOro 3HavYeHusa 0,352, coorBercTByouiero =8 M v=8
(Tabnunua I.3). CnepoBatenbHO, pe3ynbTaThl, MoJIy4eHHble Ha npobe 93, cnepyer npu3HaTh
aHOMaJIbHBbIMMH.

5.4 OueHunBaHune pe3ysibTaToB, 3aMEHAILWUNX NOTEPAHHbIE NN BaﬁpaKOBaHHble AAHHbIe
MoTepsaH nnn Ba6paKOBaH OAWVNH U3 OBYX PeE3Yy/IbTaTOB B CEPUNN NMOBTOPHBbIX ncnbiTaHUn,

Ecnn oamH 13 napbl pesynbTaToB B CEPUM MOBTOPHLIX UCMbITAHUN - Ay6nen (y;;1 WM yy;) NoTepsH

nnun 3abpakoBaH, criegyeT MPUHSATb, YTO OH MMEEeT 3Ha4YeHne, paBHOE 3HAYEHMIO APYroro pesysbTaTa B
Cepun B COOTBETCTBUM C METOAOM HAaMMEHbLUMX KBAAPATOB.

MoTepsiHbl K 3abpakoBaHbl 06a pe3ynbTaTa B CEpUN MOBTOPHbIX MCMbITaHUNA.

Ecnn oba pesynbTaTa B CEpUM MOBTOPHbLIX UCMbITAHWUI - Ay6nien notepsHsbl, a; = (g +yy2) cnenyet
OoUeHMBaTb CYMMOW KBaApaToOB NO B3anMoaencTeuio "nabopaTtopusa=npoba", BKIOYAOLWEN MOTEPSHHbIE
OaHHble B 3HAYeHWW CyMMbl Map pe3ysbTaToB BCex KomMbuHauumnm "nabopatopusaxnpoba" Kak
Hens3BeCTHble nMepemeHHble. Mpu 3TOM cneayeT UrHOPUPOBaTb Ntobyto nabopaTtoputo nnm npoby, Bce
pe3ynbTaTbl KoTopon O6binn 3abpakoBaHbl, W WCNOAb30BaTb HOBble 3HayeHUA .. U 5. OueHKn
MOTEPSHHbIX UM O0TOPaKOBAHHbIX Pe3y/ibTaTOB HAaXoAAT MO YAaCTHbIM OT NPOU3BOAHbLIX 3TOW CYMMbl MO
Ka)KQON MepeMeHHON, NMpupaBHMBaAs UX K HYJO, N NOCAeAYyWMM peleHneM CUCTEMbI HOPMaJslbHbIX
ypaBHEHUN.

®opmyny (4) wucnonb3ylT, Korga cneayeT OUEHUTb CyMMYy OAHOW napbl. Ecam Heobxoaumo
nony4YnTb Oofbllee 4YUCA0 OUEHOK, MOXXHO WCMoAb30BaTb Mpouenypy nocnefoBaTesibHOro
npubamxeHnsa. B aToM ciy4yae CyMMy Ka)kAOW Mapbl OLEHWBAIOT MO O4Yepenn, mocsenoBaTeslbHO Mo
hopmyne (4) C NCNONb30BAHNEM HOBbIX 3HA4YeHUN I, 5, N T, KOTOpble cofepXaT NnocinefHne OLEeHKU
OpYrnx noTepsAHHbIX Nap. HavyasbHble 3Ha4YeHUsA NS OLEHOK MOryT ObiTb OCHOBaHbl Ha MOAXOASLLEM
cpefHeM 3Ha4veHun ansa npobel, 1 npouecc 0bbIYHO CXOAUTCA K TpebyeMoMy YPOBHIO TOYHOCTM nocie
Tpex ntepauunin. bonee getTanbHoe nly4yeHmne Bornpoca npmeeneHo B [5].

Ecnn Heobx0ANMO OLLEHNTb 3Ha4YeHne CyMMbl O[HON Napbl a5, OLLEHKY NOJy4aloT no dhopmyne

1

dg =m(ﬁﬂl+5'5ﬁﬁ), (4)

roe &'=5 MUHYC 4ncno npo6, Npu3HaHHbIX BbiNagalowmMm CornacHo 5.3;
Zi- CyMMa OCTaBLUMXCSA B i-i nabopaTopumn nap pesysbTaToB.;

5 - CyMMa OCTaBLUMXCS A8 /- Npobbl Nap pe3ybTaToB;
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T;- obLlas cyMMa nap pesysibTaToB, 3a UCKJIOYEHNEM CyMMbl MOTEPSHHON Napblay .

Mpumep - ABa pesynbtata nabopatopun » Ha npobe 1 6b11M NpU3HaHbI aHOMaJIbHbBIMU M
oTtbpoweHsl no 5.2.1. [103ToMYy a, c/emyeT OLEeHHUTD.

CyMMa NoJIHbIX Nap pe3yabTaToB, OCTaBLUNXCA B NabopaTtopun 1, paBHa 36,354.
CyMMa rnoJiHbiX nap pe3yJ/ibTaToB, OCTaBLUMXCA A5 npobbl 1, paBHa 19,845.
CyMMa Bcex NMOJIHbIX nap pe3yJibTaToB, 3a UCKJIIOYEeHUEM =, , paBHa 348,358.

KpomMme T1oro, 5'=8 u 7.=9. OUeHKY a4, NpencTaBasioOT Bbipa>xeHneMm

gy (ag) = [(936,354) + (8x19,845) — 348,358],

1
(9-1E-1)
CnemoBaTesibHO,

137,588 2457,

ay- (a41) =

5.5 BoiapneHue "Boinagaowux"” naboparopun

Ha >Toi cTagumn ocTaeTCs BbIMNONHUTL elle OAHO UCMbITaHWe C Lefbio BbiaBJeHWs "BbiNajatowmx”
nabopaTtopuinn. B 3TOM mcnbiTaHUK OnpenensatoT, ABnseTca nm Heobxoommon 6pakoBka Bcero Habopa
pe3ynbTaToB, MNOJIYYEHHbIX Kakon-nnbo oTpensHon nabopatopuen. McnbiITaHWe HEBO3MOXHO Oblfo
BbIMOJIHNTL Ha Bosee paHHEN CTaAuun, 3a UCKJKOYEHNEM TOro Cayyas, Korga OTCyTCTBYIOT NOTEPSAHHbIE
nnn otbpolleHHble OoTAeflbHble pe3ynbTaTbl WX Napbl pe3yfbTaToB. lMpoueaypa M B 3TOM Cliyyae
BKJIlOYAeT wucnbiTaHne no kKputeputo XoknHca (5.2.1). WcnbiTaHne npuMeHAT K sabopaTopHbIM
cpefHUM 3HayYeHUsaM No BceM npobam, BKIOHAOLWMM BCE OLEHEHHble pe3ynbTaTbl. ECan pesynbTaThl
Kakomn-nnbo nabopatopuu NprM3HaT BbiMagalowmmMm Mo BceMm npobam n otbpackiBatoT, TO AN9 APYrMX
MOTEePSHHbIX Pe3ysibTaTOB, COXPaHMBLLUUXCHA B MaCCMBe AaHHbIX, c/leayeT pacCYnTaTb HOBbl€ OLLEHKM MO
5.4.

MNMpumep - NMpouenypa B NpMMEeHEeHNN K J1abopaTopHbIM cpeaHUM 3HA4YE€HHUSAM, MMOKa3aHHbIM
Hu>Ke B Tabnuue 6, cooTBeTCTBYeT NpuBefeHHoNn B 5.2.2.

Tabnanua 6

Ob6o3Ha4YeHHne A B o D E F G H J
naboparopun

CpenHee 3Ha4YeHHne 2,437 | 2,439 | 2,424 | 2,426* | 2,444 | 2,458 | 2,410 | 2,428 | 2,462

* BKJs1loYaeT oueHeHHoe 3Ha4YeHue.

OTK/IOHeHNUss nabopaTopHbIx cpegHuXx 3Ha4YeHuWW OT obwero cpegHero 3HaYeHus
npuBeneHbrl B Tabnuue 7 B eAMHULUAX TpeThero A[ecATUYHOro 3Haka BMecTe C CYMMOM
KBagparTos.

Tabnaunua 7

Ob6o3HayeHHne A B C D E F G H J SS
naboparopun

CpegHee 3Ha4YeHue 1 3 12 10 8 22 26 8 26 | 2,22

dkcnepuMeHTasIbHO€ 3Ha4Ye€Hue OTHOLUEHHs 5*, NMoJiydeHHOe B MCNbITAHUN MO KPUTEpPHUIo
XoKuHca, paBHO
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B =0,026/./0,00222 =0,5513.

CpaBHeHue co 3Ha4YeHuneM, TabynupoBaHHbIM B Tabnuue .4 (npuno>xeumne ) ana »=9 n v=
0, NoKa3bIBaeT, YTO IKClIepuMeHTasbHOe 3Ha4YeHUe OTHOLUEHNSA HE3HAaYMMO U, C/1e40BaTeJsIbHO,
HeT HeobxoaMMoOCTM bpakoBaTb BCIO CEpHIO pe3y/IbTaToB, NOJIy4YeHHbIX OBaHHOW HJIN KaKOM-
nmbo apyrou naboparopuen.

5.6 MpoBepka NnpaBusILHOCTU BbIODpaHHOro npeobpasoBaHus

Ha 3Tom cTagum cnepyet nNpoBepuTb, He SABAAIOTCA N BbiABJIEHHbIE aHOMaJlbHble pe3ysbTaTbl
NMPUYNHON, Bbi3BaBLIEN HeobxoAMMOCTb Npeobpa3oBaHUs WUCXOAHbLIX AaHHbIX. [Na NpPOBEpPKW, ecnun
HeobxoAuMO, crefyeT MNOBTOPUTbL MNpoueaypy, OnucaHHyto B 5.1, nocne ypaneHus aHOMaslbHbIX
pe3ynbTaToB. Ecnm BbibpaHo HoBoe npeobpa3oBaHMe, WCMbITaHWS MO BbIIBJEHUIO a@HOMaJbHbIX
pe3ynbTaToB cnefyeT NOBTOPUTD.

Mpumep - B gaHHOM ciy4Yae HeT HeobxoAMMOCTM MOBTOPATb pacyeTbl cornacHo 5.1 c
aHoMa’sibHOM nNapoi pe3ynbTaToB, KOTOpas bbina yaaneHa.

6 ﬂMCﬂepCMOHHbIﬁ aQHaJ/IM3 U BblYUCJIEHUE OLLeHOK NnokKasaTeneun npeun3moHHOCTM

AHanu3 nNpoBoASAT MNocJie NPOBEPKN OOHOPOAHOCTWN OMbITHLIX AaHHbIX, Npeobpa3oBaHNA UCXOOHbIX
OaHHbIX, €CQn 3TO OKa3aloCcb HeobxoOguMbIM, KU OTOPAKOBKW BCEX BbiMadaloWMX pPe3ynbTaToOB B
COOTBETCTBUMN C pa3aesioMm 5. Ha4ymHalT C KOHCTpyMpoBaHUS Tabnuubl ANCMEPCUOHHOro aHaam3a u
3aKaH4YMBalOT BbIYUC/IEHNEM OLLEHOK MoKa3aTesien NpeLm3moHHOCTH.

6.1 AncnepCUOHHbIN aHanNu3

6.1.1 ®dopMupoBaHMEe CYMM KBaapaToOB AJI1 HAXO0XAEHUA CYMMbl KBajgpaTtoB no
B3auMopgencTemio "nabopartopusaxnpoba"

Bce umMelowmecsa oueHeHHble 3HAYEeHUS BKJOYAOT B MACCUB WCXOAHbLIX AaHHbIX W BbIMNOJHSAIOT
NPUBANIKEHHbIN ANCNEPCMOHHBIA aHaNus3.

MonpaBKa Ha cpefHee 3HavyeHue

M=T%20'5, (5)

roe I'=IL MUHYC 4ucino nabopaTopui, oTOPOLUEHHbLIX MO 5.5, MUHYC 4ncsio nabopaTopuin, B KOTOPbIX
rnocsie oTbpakoBKM Mo 5.2.1 OTCYTCTBYIOT pe3ysbTaThl;
5'= SMUHYC 4Yumcnio npob, oTbpakoBaHHbLIX B COOTBETCTBUM C 5.3.

CyMmMa KBagpaToB no npobam paBHa
[T (e; /2L]-M . (6)
CyMMa KBagpaToB o nabopaTtopusm paBHa
[T ] 2591 -2 . (7)
CyMMa KBagpaToB Mo Napam pe3ysibTaToB paBHa
At 2
W2ATL T ag1-» . (8)

7(cymMa KBagpaToB MO B3aMMoaencTeuio "nabopatopusxnpoba") paBHa CyMMe KBaApaToB MO
napam pe3ynbTaToOB MUHYC CyMMa KBagpaToB no nabopatopmaMm n MUHYC CyMMa KBafpaToB rno npobam.
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Mocne uckAlYeHUs nap, COAEp)XalluX OLeHEHHble 3Ha4YeHMus, Haxoaum £ (CyMMy KBaApaTOB Mo
NMOBTOPHbLIM UCMbITAHUAM):

L' =5 2
(22 295 ] (9)
Llenb BbINOAHEHUS NPUBAMXXEHHOro AMCAEPCUOHHOIN0 aHajiM3a COCTOMT B TOM, 4TObObI MOSy4YnTb
MWUHUMaNIbHYIO OLLEHKY CyMMbl KBaApaToOB Mo B3aumogencTeuio "nabopatopuaxnpoba" 7. 3aTeMm, Kak

nokasaHo B 6.1.2, OLLeHKY UCMOJIb3YIOT NPU NOJIyYeHUN CyMMbl KBaApaToB rno flabopaTtopusam.

Mpn OTCYTCTBMM B MaCCMBE WCXOOHbIX [OaHHbIX OLEHEHHbIX 3HA4YeHWN YKa3aHHbIA Bblle
ANCNEePCUOHHbIN aHaIM3 CTaHOBUTCS TOYHbLIM, 1 Mpouenypy no 6.1.2 cnegyeT NponycTUTb.

Mpumep - NMonpaBka Ha cpenHee 3Ha4YeHUe paBHa

350,815°
144

= 854,6605.

CymMa KBagpaToB rno npobam paBHa

223022 +725122 4, +19.1922
18

— 8546605 = 29355409 .

CyMmMa KBagpaToB no nabopartopusam paBHa

38,9922 +39. 0202+, +39,3872
16

—854,6605=0,0356 .

CyMmMa KBagpaToB Mo napaM pe3ybTaToB paBHa
(1 23(2,520% +8,041%+, . +2,238%) — 8546605 = 2936908 »
CyMMa KBagpaTtoB IO MNOBTOPHbLIM UCMNBbITAHUAM paBHAa
(1 23(0,042% +0,021% 4, 40%) =0,0219.

3T0 no3BoJsiseT COCTaBUThb CBO4HYyIO Ta6nuuy 8.

Tabnanua 8

UCTO4YHNK nM3MEeHYNBOCTH CyMMa KBagpaToB
Mpobbi 293,5409
JlabopaTtopun 0,0356
Jlabopatopua-npoba 0,1143
Mapesi (nTor) 293,6908
MoBTOpHbIE ncnbITaHuA - Ay6an 0,0219

6.1.2 dopMupoBaHue CyMM KBagpaToB A1 NPELU3INOHHOro AMCNEePCUOHHOro aHasin3a

B HacTodAwemMm NMYHKTEe OoUeHeHHble 3Ha4Ye€HWNA Nap B pacCyHeT He NMPUHUMaOT U PaCCHNTbLIBAOT HOBblIE
3Ha4YeHns g;.

Onsa npeun3noHHOro ANCNepCcMoHHOro aHasm3a CoCTaBAAT CyMMbl KBagpaTos [6].

HekoppekTupoBaHHas CyMMa KBaapaToB Mo rnpobam paBHa

2
zjf;li—{, (10)
J
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roe ;=2 (L' - YAC/I0 NOTEPSAHHBIX Nap Ha Jj-i npobe).
HekoppekTupoBaHHas CyMMa KBaApaToB NO MapaM pe3ysibTaToB paBHa

V2T T as - (11)

Cymma KBagpaToB no nabopaTopunsm paBHa CyMMe KBaApaToB Mo Nnapam pe3yibTaToB MUHYC CyMMa
KBagpaTtoB Mo npobaM, MWUHYC MWHMMaNbHas OLEHKa CyMMbl KBaApaTOB MO B3auMMOAENCTBUIO
"nabopaTtopusaxnpoba":

2
&y &

Ay (12)
=y

VBT iy af1-| T

Mpumep - HekoppeKTUpOoBaHHasA CyMMa KBagpaToB no npobam paBHa

19845% 725122
+ +
16 18

2
+ 19,192 =11451834 .

HekoppekTtnpoBaHHas CyMMa KBagpaToB no napaM pe3ysibtTaTtoB paBHa

2520¢ 20412
+ +
o o

2
+ 2238 = 11453329

-----

CrnepoBarteJibHO, CyMMa KBagpaTtos o na6opaTopm1M paBHa

1145,3329 - 1145,1834 - 0,1143 = 0,0352.
6.1.3 CreneHu cBoboabl

Yucno cTeneHen ceoboabl nna nabopatopun paBHO (Z-1). Ymcno crteneHen ceoboabl A1
B3ammogencTemsa "nabopatopusxnpoba" paBHO (L'-1}(5'-1) ONs NOMHOr0O MacCUBa MUCXOAOHbLIX OAHHbIX W
YMeHbLUAeTCa Ha eQuHNLY 3a CYET Ka)kAoW napbl, KoTopas bblna oueHeHa. Yncno cteneHen ceobonbl
AN NOBTOPHbIX WUCMbITAaHUA PaBHO (I'5') U yMeHbLlAaeTCsa Ha eAuMHUUY ONs KaXXAoW napbl, KoTopas
COAEPXXUT OLHO UM ABa OLEHEHHbIX 3HaYeHNs.

Mpumep - B paccMaTpuBaeMoM npuMmepe nMeetcsa 8 npob n 9 nabopatopuni. MoCKONbKY HU
onHa u3 nabopatopui nnun npob He 6biNia UCKAIOYEHA MOJTHOCTBIO U3 PACCMOTPEHUs, TO =8 M
I'=9.

Yucno creneHemn csoboabl no nabopatopnsaMm paBHo ..—1=5. B cnyyae oTcyTcTBus 3HaYeHUH
4Yucso cTteneHen ceobonbl AnA B3auMomencTBua "naboparopua-npoba" cocraBnsano 6bl (9-1)x
(8-1)= 56. OgHako ogHa napa bbinia oueHeHa, cepoBaTesIbHO, YUCJIO CTereHen cBoboanl ansa
B3aunMonencTBusa "naboparopusa-npoba" paBHo 55. YUucno creneHen ceBobonbl AN NOBTOPHbIX
MCNBITAaHWA NpPU OTCYTCTBUM OLEHEHHbIX 3Ha4YeHuM 6bino 6bl paBHO 72. OpmHako B
paccMaTpuBaeMoM ciy4ae ogHa napa bbina oueHeHa, M MO3TOMY HYMUCJ/IO cTerneHeu cBobonabl
AJ151 NOBTOPHbLIX UCNbITAHUHA paBHO 71.

6.1.4 CpepHue KBagapaThbl U AUCNEPCUOHHbIN aHaNU3

CpeoHuin KBagpaT B KaXKJOM CJlydae paBeH CyMMe KBapaToB, AEJIEeHHOW Ha 4ucso cTeneHeun
csobofibl. 9TO MO3BOJIIET COCTaBUTb ClleayoLlyo Tabauuy AncnepcnoHHoro aHanusa (tabnamua 9).

Tabnuua 9
NCTOYHUK CteneHun cesobonbl CyMMa KBagpaToB CpenHun
N3MEHYNBOCTU KBagpaT
NabopaTopun . CyMma KBagpaToB Mo
-1 nabopaTtopuam My
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"NabopaTopusaxnpoba" | (L'-1(5'-1) - YNCNO OLLEHEHHbIX Map Mg

MoBTOpPHbLIE UCMbLITAHUSA| L' - YAC/IO Map C OOHUM UU ABYMS
oueHeHHbIMN 3HaA4Ye€HNAMU £ M,

OTHOWweHWe M/ M;¢ nMeeT F-pacripefeneHme C COOTBETCTBYHWMUMKN CTerneHsamn csoboabl Ons
nabopaTtopun n B3ammonencTemsa no B.4. Ecam 370 oTHOWeHME NpeBOCXOoAUT 5%-Hbli KPUTUYHECKUIA
YPOBEHb, MpuBedeHHbIn B Tabnumuax [.6.1-.6.5 (npunoxeHune [), To npeanonaralT Haan4dme
cMelleHnsa mexay nabopatopuaMu, 1 pyKoBoAMUTEsb MPOrpaMMbl A0JIKEH ObiTb MponHdopMupoBaH. B

3TOM CJ/lydae MOryT OKa3aTbCAa HeobxoauMbIMM danbHenwune paboTbl MO CTaHAapTU3auUUMM MeToda
ncnbliTaHUN.

npumep - P93yﬂbTaTbl AUCNTEepPCUOHHOrIo aHasinsa npeancraBJ/i€eHbl B Tabsnue 10.

Tabnuua 10

NCTOYHUK n3MeHYnBoCTH Cteneuun ceobonbl | CyMMma kBagpartoB | CpegHui KBagpart
JlabopaTopum 8 0,0352 0,004400
"JlabopaTopusa=npoba" 55 0,1143 0,002078
MoBTOpPHbBLIE UCNBITAHUSA 71 0,0219 0,000308

3Ha4yeHne OoTHoweHns M/ My =0,0044/0,002078 paBHOo 2,117, u OHO npeBoCcxoanT 5%-HbIN

KPUTUYECKNIN YPOBEHb, MOJIYYEHHbIN M3 Tabnanubl .6.1 (NnpunoxeHue ), 4TO yKa3biBaeT Ha Haanyume
cMmelleHnsa mexay nabopatopuamu.

6.2 MaTeMaTMYeCKMe OXXMAaaHUsA CpeaHUX KBaApaTOB U BblYMCJZIEHUE OLeHOK nokasartenem
npeun3noHHOCTH

6.2.1 MaTteMaTuuyeckue OXXMAOAHUA CPefHUX KBaApaToB, pacCYUTaHHble MO AaHHbIM, B
KOTOPbIX OTCYTCTBYIOT OL,€HEHHbIe 3Ha4YeHus

Ona nosIHOro mMaccuBa [OaHHbIX, He cofep>Xawunx OoueHEeHHbIX 3Ha4YeHnn, MaTeMaTunyeckume
OXngaHuA paBHbI:

- ANa nabopaTopuii: o? + 267 + 28'c3;
- pns KoMBrHaumK "nabopaTopusxnpoba": oi +2ci;
- 415t NOBTOPHbIX UCMBITAHWI: o ,

- rhe s} - coCTaBAlwWas gucnepcun, obycnoBneHHaa B3auMOAeNCTBMEM Mexay nabopaTopusmu u
npobamuy;
o3~ COCTaBAALLWan aucnepcum, obycnosneHHas pasnnyinamm Mexay nabopatopusamu.

6.2.2 MaTteMaTuuyecKuMe OXUAAHUA CpeAHUX KBaapaToB, pacCYUTaHHble MO MAaHHbIM,
copep>XaliuM OueHeHHble 3HaYeHus

Mpn pacyeTe MaTEMaTUYECKUX OXXUAAHUIA CPefHMX KBaApaTOB MO [AaHHbIM, COAEp KaliuMm
OLleHOYHbIE 3HAYeHUs, Nepea o U o3 NOABAAITCA KOIPMDULMEHTBI 1 BLIPAXKEHUSA NPUHUMAIOT BUA:

- Ans nabopaTopum: of + oot + Bos;
- pns KoMBrHaumK "nabopaTopusxnpoba": i +voi ;

- ANA NMOBTOPHDbIX NCNbITaHNN: G%,
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1 1

v NIJI(L'—I);

rne a=xE, gzg;ln;)[

1 \
p= [M—Fz,il M-z]f(ﬂ'—l) ;

N Y S
V= [N— EZ'=12J'=1’3:J -1,
rae #; - YACNO pe3ybTaToB, (PaKTUHeCKM MNOyHeHHbIX B i-1 nabopaTopuu Ha . -i npobe;
N;- yncno pesynbTaToB, NONYYEHHbIX B i -1 nabopaTopuu;

- obwee 4YMCNo (PaKTMHECKU MOJIYHEHHbIX pPe3ybTaTOB MUHYC 4YUCAO0 OTOpPaKOBaHHbIX
pe3ynbTaToB;

K- 4ucno . 5 a4eek (Tabnvua B.1), KoTopble cogep)XaT He MeHee oAHOro He3abpakoBaHHOIO
pe3ynbTaTa.

Ecnn sayenkn, coneprkalime TONbKO OAMH pe3ybTaT, OTCYTCTBYIOT, TO
cg=v=1,

MprvmevaHne - BbiBOAbI OCHOBaHbI Ha AOMNYLLEHUW, YTO 3hdeKTbl 06enx He3aBUCUMbIX NEPEMEHHbIX,
nabopatopun 1 npobebl, aBngaTCca "cnyv4anHoiMn apdekTamn".

Mpumep - Ona paccmatpuBaeMoro npuMepa c 8 npobamu n 9 naboparopunamm

= ?x22[l—L] 8x8x22[l—i] i2=2,
14 142 16 142

8x 162 +14%
p= 142 ELE A p 1578,
142
1x 2%
= 142—M}?0=2.

6.2.3 BbluucJsieHMe OLEHOK NoKa3aTesieh NPeLu3MOHHOCTH
6.2.3.1 NoBTOpAEMOCTb (CX0QUMOCTbL) MeToAa

Ouncnepcns, xapakTepusylowasa MNoBTOPAEMOCTb (CX0AMMOCTb) MeToda, paBHa YABOEHHOMY
cpefHeMy KBagpaTy MO MOBTOPHbIM UCMbITaHMAM. OueHkKa MoBTOPSAEMOCTU (CXOAMMOCTW) MeToAda
paBHa nMpouM3BeLEeHUID CpedHeKBagpaTUYeCKOro OTKJIOHEHUA, XapaKTepusylowero MnoBTOPAEMOCTb
(cxoonmmocTb) MeToAa, Ha KO3(hPMUNEHT ¢ AN COOTBETCTBYIOLLEro Yncaa cteneHen ceoboabl (Tabnmua
.5, npunoxeHune ') N poBepuTENbLHON BEPOATHOCTU 95% npn OBYCTOPOHHEN MOCTaHOBKE 3a4aun.

BblYMCNeHHYD TakmM 00pa3oM OLEHKY creayeT OKpyraMTb A0 nocnegHero  paspsaa,
MUCMNoJIb30BaHHOIO B OTYeTe O pe3ysbTaTaX MWCNbITaHUW, 4TO ABASETCA CNeACTBMEM onpenesieHns
MOHATNA "NOBTOPAEMOCTb (CXOAUMOCTL) MeToa".

MpuMeyaHue - Ecnm 66110 NpUMeHeHo npeobpa3oBaHue ¥ = f{x), TO cnefyeT Y4YUTbiBaTb, 4TO

ax

rix)= ‘— r(yl, (13)
dv

roe rixj, riy) ABAAKOTCA COOTBETCTBYOLWUMN PYHKLUAMU NOBTOPAEMOCTU (cxogmmocTu) (Tabanua A.1,
npunoxeHune [1). AHasnorn4yHasa 3aBUCUMOCTb CBA3bIBaeT PYHKLUN BOCMPON3BOAUMOCTU Xz}, Riy).
MpumMmep - Aucnepcus, xapakKTtepusyoLias yCcJIOBUsS MNOBTOPAEMOCTHU (CXOOAMMOCTH), paBHa
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2% = 0,000616.
MoBTOpsAIeMOCTb (CXOAMMOCTB) BEINYMH y = 1o, .,[0, 000616 = 0,0485.
MoBTOPsAEMOCTb (CXOBMMOCTB) BENNYMH x = 3213 5 ) 495 = 0148213,

6.2.3.2 BocnpounssognmocTb MeToga

Ouncnepcnsa, xapakTepusytoLlasa BOCNPOU3BOAMMOCTbL METOAA, paBHa
2(0% +r:$12 +0%).

OHa MoXXeT BbITb BblYUCIEHA C MOMOLLbIO hopMynbl (14).

Oncnepcnsa, xapakTepusyioLas ycJI0BUSA BOCNPON3BOANMOCTU, paBHa

2 ML+ (B M g (- By VBN, (14)
R ¥p

roe o6o3Ha4YeHNss UMEIOT Te XXe 3Ha4YeHus, HTon B 6.1.4 n 6.2.2.

OueHka BOCMPOM3BOAMMOCTM MeTOoOa paBHa MPOU3BEOEHUID CpefHero KBagpaTu4eckoro
OTKJIOHEHUSl,  XapaKTepu3ylowero BOCANPOM3BOAMMOCTL  MeTo4a, Ha KO PMUMEHT ¢ AN
COOTBETCTBYIOLLEr0 4Ynucnaa creneHen ceoboabl (Tabnuua .5), n noseputensHom BepOATHOCTU 95% npu
OBYCTOPOHHEN MOCTaHOBKe 3agayn. ®opmyna (15) gaeT npubansnTenbHyl0 OLEHKY 4YUCNa CTeneHemn
cBoboabl AN ANCNEPCUN, XapaKTEPU3YIOLLLEN YCNOBNS BOCNPON3BOAMMOCTM,

v {AMcnepcuA, xapaKkTepuaiowan E:0u:npu:uldaBu:;:l,muu:uc:TbMem,u,a)2
B 2 2 2 (15)
oo
L=1 Vig Vi

roe n, -, U - TPU YneHa opmyibl (15), NnpeacTaBsieHHbIE B TOW XKe NoC/1ef0BaTeNbHOCTH;
vrg- YNCJIO CTeneHen ceoboabl Aucnepcnmn ansa B3anMmonencteuns "nabopatopus=<npoba";

¥- YUCJIO CTeneHen ceBoboabl ANCNEPCUM O MOBTOPHbLIX UCMbITaHUN (oybnen).

OueHkKy BOCMNpPOM3BOAMMOCTW MeToda chefyeT OKpPYriMTb [0  rocsiefHero  paspsapja,
NCMOJIb30BAaHHOrO0 B OTYeTe O pe3ysbTaTax WCMAbITaHWN, 4TO SABNAETCHA CNeACTBUEM ornpejesieHns
MOHATMA "BOCNPON3BOANMOCTb MeToaa".

3HauuTeNbHOE CMelleHne Mexay nabopaTopusaMu NpPUBOAUT K moTepe oblwero 4yucna cTeneHen
cBoboabl, OLEHEHHOro C nomouwblo gopmynbl (15). Ecnm gucnepcums, XxXapakTepusylowas YyCaoBUS
BOCMPOM3BOOAMMOCTN, OCHOBaHa MeHee 4eM Ha 30 cTeneHax cBobofbl, pyKoBOAMTENb MPOrpPaMMbl
nccnenoBaHna OoskeH 6biTb nNpouvHpopMupoBaH (BO3MOXHO, 6yayT Heobxopoumbl paboTbl Mo
AasibHeNLWen cTaHgapTU3aumm MeToaa).

Mpumep - aucnepcus, xapakTepusyiouias BOCIPON3BOAMMOCTb MeTo4a, paBHa

[152?8 * 0,00440] +[E;: * 0,0020?8] +0,000205 = 0,000558+ 0,001815+0,000308 = 000265,

] :

v=T188/(39+60+1)=72 (pe3ynbTaT OKpyrineH Ao banxanien 3HavyaLien Lugpbl B LLeJ1OH 4acTHu
Yyucna).

Bocnpon3BoanMoOCTb BE/IMYNHbI Y PaBHA i, .[0,002631 = 01034,
Bocnpou3BoAMMOCTb BeJINYUHBIx PaBHA 1 310x*'3.

6.3 Paspen metopa ucnbiTaHum "MokasaTenm npeunsmoHHOCTH"
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Mocne Toro Kak NokasaTenu NPeuUn3noHHOCTN MeToAa UCMbITaHUN YCTaHOBEHbI B COOTBETCTBUN C
HacToAWMM CTaHOAPTOM, WX BKJIIOYAOT B LOKYMEHT, pPEerfamMeHTUpylwmn MeTohd WCMbITaHun, B
cnepytowen opme:

Odvana3oH nanm onncaHue MoBTOpPAEMOCTb (CXOANUMOCTb) BocnpovnssogmmocTb MeToda
npo6 MeTona

3TN  3HAYeHUs  NOKasaTenem NpPeum3anoHHOCTM  MOoJIyYeHbl MyTeEM  MOC/edoBaTesIbHOro
MCNONb30BaHNSA onpeneneHnin n npoueanyp no ctaHpapTy [7].

7 NMNoBTOpsAEeMOCTb (CXOAUMOCTbL) MeToAa I UM BOCNPOUM3BOAUMMOCTbL MeToAa R

3HayeHna 3TUX NokasaTeNen OUEHMBAOT C MOMOLbI OUCNEPCUOHHOIO aHan3a (OByxdaKTopHas
CXeMa C NOBTOPHbIMU UCMbITAHNAMK), MPUMEHEHHOI0 K pe3yJsibTaTaM, NoJIy4eHHbIM B XO04€ BbIMOJIHEHNS
CTaTUCTMYECKN 06OCHOBAHHOWM MporpamMmMbl MexxnabopaToOpHbIX NCCNenoBaHUA. B cooTBETCTBUM C 3TON
nporpamMMon Kaxkgas w3 psaga nabopatopun wucnbiTbiBaeT Habop npob. 3HayeHUa MoOKa3aTesien
MoBTOpPSAEeMOCTU (CXOAMMOCTM) U BOCMPOM3BOAMMOCTM MeToAa BKJIOYAT B Ka)kOblA LOKYMEHT,
pernamMeHTUpPYOWNA MeTod WCNbiTaHMn. CnegyeT OTMETUTb, YTO MNOC/AeAHUA NOKa3aTeNb BCeraa
MpeBoCXOOUT MNEPBLIA NMPU YCI0OBUW, YTO MOKa3aTeNn BbiBEOEHbI B COOTBETCTBMU C PEKOMeHAaunsMun
FOCT NCO 5725-1.

CtaTtuctuyeckoe obocHoBaHMe ¢opMys, MPUMEHEHHbLIX B HACTOAWEM pa3fene, nNpuBedeHO B
npunoxxeHuu .

7.1 NoBTOpPAEMOCTb (CXOAMMOCTbL) MeToaa

BonblKMHCTBO NnabopaTopuin He NPOBOAAT Ha Kaxkgonm npobe 6osiee 0Q4HOrO NCNLITaHMA ONA Lenen
PYTUHHOIO KOHTPOJIS KayecTBa, 3a WUCKJ/OYeHMEM HeobblYHbIX 0B6CTOATENbCTB (Hanpumep, B Clyyae
crnopa waum ecnan onepaTop XenaeT ybeaumTbCs, 4TO MPUMEHSIEMbIE MM TEXHUYECKUE rMpueMsbl
yOOBNETBOPUTENbHLI). B 3Tux ob6cCcToATeNnbCTBaxX, Korga MoJlydeHO HEeCKOJIbKO pe3y/ibTaTos,
KenaTeNbHO MPOBEPUTb COBMECTUMOCTb pe3ysibTaTOB MOBTOPHbLIX WCMbITaHUA C TpeboBaHUSMU
rnoeTopsieMoCcTu (cxoaumocTn) metoda. CooTBeTCTBYOWasA npoueaypa npmeeneHa B 7.1.1. Kpome Toro,
Mose3HO 3HaTb, KaKyl CTerneHb [AO0BEpPMSA MOXXHO MPUNMCaTb CPeAHeMY 3HAYeHUI0 MONYYEHHbIX
pe3ynbTaToB. MeTo ee onpepesieHns npmeedeH s 7.1.2.

7.1.1 NMpueMneMocCTb pe3ysibTaToOB

Ecnm B yCNoBUAX TMOBTOPAEMOCTU (cxognmocTun) mMeToda nony4yeHbl TOJIbKO ABa pe3yJibTaTa WU
pacxoxxgeHmne wMexagy HUMMU pPaBHO WM MeHblle », OonepaTop MOXET CHUNTaTb, 4YTO €ro pa60Ta
HaXoanTCda nong KOHTPOJEM. OH MoXeT NMPUHATL CpeaHee 3Ha4dYeHune [OBYyX pe3yJjibTaTOB B Ka4decCcTBe
OoLleHEHHOro 3Ha4eHn4a onpeanendemMoro CBOWCTBA.

Ecnn pacxoxxaeHve OByX pe3ynbTaToB npeBbilaeT », 0ba pesyabTaTa CYUTAOT NOLO3PUTENbHBIMU
MU NOJly4aloT AOMOJIHUTENbHO He MeHee Tpex pe3ynbTaToB. [locne 3TOoro paccyUTbIBAOT Pa3HOCTb
Hanbonee ypaneHHOro pesyfabTaTa U CpeAHero 3Ha4yeHus OCTasibHbIX Pe3ysibTaTOB C Y4eTOM MepBbIX
ABYX. DTy pa3HOCTb CPaBHMBAIOT C HOBbIM 3HAYEHWEM n, KOTOpOe CcCJlegyeT paccyMTaTb BMeCTO r.

3Ha4vYeHune n paccyUTbIBAlOT NO hopMyne
k
_ ) 16
t r”\fz(k—l) (16)

roe k - obwee 4mncno NMnoNny4vYeHHbIX Pe3yJibTaTOB.
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Ecnv pa3HOCTb MeHblle WM paBHa x4, TO BCE TMMOJIyYeHHble pe3ynbTaTbl ciefyeT CYMTaTb
npvemaembiMn. Ecnm  pa3HocTb 6onble », oTbpacbiBaloT Haumbonee yhOaneHHbldA pe3ynbTaT W
MOBTOPSAIOT M3JIOXKEHHYIO B 3TOM MyHKTE npouenypy 6pakoBKM [0 MOSyYeHUS MPUEMIIEMON Fpynmnbl
pe3ynbTaToB.

CpefHee 3HayeHne NpuemMaemMbixX pesybTaToB ciefyeT NPUHATb B Ka4eCTBE OLLeHEHHOr0 3Ha4YeHns
onpenensemoro ceorctea. OgHako ecnm mn3 obwero 4Yncna He 6onee 20 6bi0 oTbpakoBaHO ABa WU
6osiee pe3ynbTaTOB, TO NpPOLEAYpPY BbIMOJHEHUSA UCNLITAHUIA U annapaTypy ciegyeT NPoOBepUTb U, ecin
BO3MOXXHO, BbIMOJIHNTb HOBYIO CEPUIO UCMBLITAHWUIA.

7.1.2 loBepuTesibHble rpaHuLbl

Echm  oamH onepaTop, pe3ynbTaTbl paboTbl KOTOPOro YAOBAETBOPSAOT TpeboBaHUSM
NPeun3noHHOCTN MeToAa UCMbITaHUIA, NoNly4YaeT CepUto U3 ik pes3ynbTaToB B YCJIOBUAX MOBTOPAEMOCTU
(cxognmocTn) MeToda WM cpefHee 3Ha4YeHWe 3TOW cepun paBHO X, To C 95%-Ho OOBepUTESIbHOWN
BEPOATHOCTbIO MOXKHO AOMYCTUTb, YTO UCTUHHOE 3Ha4YeHne onpeaesiseMon XapakTepUCTUKN CBONCTBa
H HaxoOuUTCA BHYTPU rpaHuLL

= & = A
X- =u=X 4=, 17
N i = (17)
roe
1
Ro= |RE-rl1-2]. 18
| f[ k] (18)

MopobHbiIM obpa3zoM MpuM OOHOCTOPOHHEN MOCTAHOBKE 3agaudun, Korga (UKCUPYIOT TOJSIbKO OOHY
rpaHnuy (BEPXHIO MW HUXKHIOKW), C 95%-HON OOBEpUTEsIbHON BEPOATHOCTbLIO MOXXHO MPUHATL, 4YTO
WCTMHHOE 3HaYeHMe onpeaesaeMon XapakKTeEPUCTUKN CBONCTBaA K orpaHmnyeHo 06,1acTblio 3Ha4YeHUN

n=X+0598 (BepxHas rpaHunLa) (19)
nnn

n=X-0598 (HWKHAA rpaHmua). (20)
Ko duumneHT 0,59 - 310 oTHOweHwne 0,84/.f2 . BoiBog 3Ha4veHns 0,84 npuseneH B npuaoxeHun U.

Bcnegctene TOro, 4to Ang  OGONbWMHCTBA METOAOB WCMbITAHUN » HaMHOro MeHblle &,
He3Ha4dYunTesbHoOe Yyay4dyueHumne npeunsnoHHoOoCTm ™MeToda And cpeaHero 3HadeHua nony4datoT
MHOIOKpPaTHbIM BbIMOJIHEHNEM ncnbiTaHU B YC/NOBUAX MOBTOPAEMOCTHN (cxooumocTw).

Ecnn obHapy»XeHo, 4TO BOCNPOM3BOAMMOCTb METOAA R 3HAYMTENIbHO NMPEeBOCXOAMT MOBTOPAEMOCTb
(cxogumocTb) MeTopna r, TO ciefnyeT MOABEPrHyTb aHan3y MNPUYMHbI CTOMb 6O0MbLIOFO 3HAYeHUs
OTHOLWIEHUSA R/r W, HACKOJIbKO BO3MOXHO, YNYYLWNTb METOA.

7.2 Bocnpou3BoauMoOCTb MeToaa R
7.2.1 NMpueMneMoCTb pe3ysibTaToB

MpuBeoeHHass npouedypa nMpedHa3HavYeHa AONA onpefesieHns MNpUEMSIEMOCTUM  pPe3ybTaToB,
MOJly4YeHHbIX pasnYHbiMKU nabopaTopusMM B npouecce 0Obl4HOW MOBCEOHEBHOW OEATENbHOCTWU, MO
CTerneHn ux CoraacoBaHHOCTU C BOCMPOM3BOAMMOCTbIO MeTOAda UCNbiTaHUN. Mpn BOSHNKHOBEHMK Cropa
Mexay TrMoCTaBWMKOM W TrojaydaTeneMm cregyeT OeNCcTBOBaTb B COOTBETCTBUMM C Npouenypon,
Mn3710)KeHHOW B pa3genax 8-10.

Ecnn B oByx nabopaTtopusix NoayvyeHbl efuHNYHbIE pe3ynbTaTbl U UX PA3HOCTb MEHbLUEe UM paBHa
R, oba pe3synbTaTa cnefnyeT cyuTaTb npuemnembiMu. CpegHee 3HayeHMe 3TUX pe3ynbTaTOB BeEpHee,
4eM Ka)KAbll N3 pe3yibTaToB B OTAE/IbHOCTU, U ero c/iefyeT pacCMaTpuBaTh Kak OLeHeHHOoe 3HavYeHne
onpenensiemMoro CBOMCTBA.
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Ecnn pa3HOCTb  YKa3aHHbIX pe3yibTaToB npesbiwaeT &, oba pe3ynbTata CcyMTaOT
nogo3puTencHbiMKU. B 3TOM cnydae Kaxgon nabopaTtopuu cnepyeT MoaAyYUTb OOMNOJHUTENIbHO He
MeHee Tpex MpuUeMNeMbIX pe3ysbTaToB No 7.1.1. Pa3HOCTb CpeaHuX 3HAa4YeHUn BCEX MNpUeMJsiIeEMbIX
pe3ynbTaToB OT Ka)Kaon nabopaTtopuun cnenyeT OLUEHNTb Ha COOTBETCTBME, NCMOb3YSA HOBOE 3HAYEHME
Ry BMECTO &. Ry BblpaXkaloT popMysion

'
Ry= |RP—pl1-——— |, 21
2 \, r[ o 2;ch (21)

roge R - BOCNpom3BoOAMMOCTb MeTOoAa;
¥ -TNOBTOPAEMOCTb (cxognmocTb) MeToAa;

ki - YACNO pe3ynbTaToB, NOJIyYeHHbIX B NepBoi nabopaTopuu;
ko- YACNO pe3ynbTaToB, NOJlyYeHHbIX BO BTOPOW nabopaTtopuu.

Ecnnm pa3HOCTb 3TUX CPefHUX 3HAaYeHWUN MeHblle WIW paBHa A;, 3TU CpedHUe 3HAYeHUS CHUTAloT
npueMmnemsiMn, n nx obuiee cpegHee 3HavYeHWe CriefyeT pacCMaTpMBaTb KakK OLEHEHHOEe 3HadeHune
onpenenseMoro CBOMCTBa. Ecnn pasHOCTb MexXxAay cpefHMMU 3HAYEeHUSMU MPeBOCXoAuT R;, cnepyet
OEeNncTBOBaTb B COOTBETCTBUM C NpoLenypon, n3noxeHHon B pasgenax 8-10.

Ecnn 6onee oByx nabopatopun, T.e. (¥+1)>2, npeacrtaBuam no ogHomy mnm 6osiee npmemMaembix
pe3ynbTaToOB, HaxoAAT pa3HOCTb Haumbonee ypaneHHoro nabopaToOpHOro CpefHero 3Ha4vYeHus wu
cpefHero 3Ha4YyeHUa oCTajlbHbIX ¥ NabopaTopHbIX CpeaHUX 3HavYeHUNn. Nony4YeHHy pa3HOCTb cnepyeTt
CpaBHMBATb C &3, 3HAYEHUE KOTOPOM paccyMTbIBaOT Mo hopMyiam:

2 2
PR (22)
No2N

2
R4=\’RQ—L{N—l—i—__—LJ. (23)
N ok P

3HayeHne & onpepenalnT cornacHo gqopmyse (18). OHa cooTBeTCcTBYeT Haubonee ynaneHHOMY
nabopaTopHOMY CpefHeEMY 3Ha4YeHuUIO.

Ecnn pasHOCTb MeHblle WM paBHa &z No abcontoTHOMY 3HavyeHWto, TO BCe pe3ynbTaTbl clefyeTt

paccMaTpMmBaTb KakK MPUEMJIEMbIE N UX CpefHee 3HayeHue MNPUHMMAT KaK OLEHEHHOE 3Ha4vYeHune
onpenensemMoro CBONCTBa.

Ecnnm  pa3HOCTb npeBoCXoauT Az, Haubonee ypaneHHoe nabopaTopHoe CpedHee 3Ha4vYeHue
oTbpacskiBatoT. icnonb3dysa cdopmynbl (22) n (23), cpaBHeHNE MOBTOPSAOT OO0 MOJyYEeHUS NpUeMIeMON
rpynnbl cpeaHux 3HaydyeHun no nabopatopuam. CpepHee 3HavyeHMe 3Tux nabopaTopHbIX CpenHux
3HAYeHUI NPUHUMALOT B KaYeCTBE OLEHEHHOr0 3HAa4YeHUs ornpenensemoro ceoncTea. OQHaKo ecnu M3
obuwiero 4yncna He 6onee 20 6b110 oTObpakoBaHO ABa uan 6osnee nabopaToOpHbIX CPeAHUX 3HAYEHUN, TO
npouenypy BbINOJIHEHUS UCMbITAHUA N annapaTypy chenyeT NPOBEPUTL U, €CI BO3MOXKHO, BbIMOJIHUTb
HOBYIO CEPUIO UCMNbITaHWUA.

7.2.2 NloBepuTeJibHble FpaHULbl

Ecnv B & nabopaTopusax MNosiyd4eHbl oAuH unm 6osiee pes3ynbTaToOB B YC/I0BMAX MOBTOPSAEMOCTU
(cxogmmocTn) © BOCNPOM3BOOMMOCTM MeTofa, W3 KOTopbix obpasyiT obuwee cpegHee AN
nabopaTopHbIX CpeaHUX 3HavYeHun T, ¢ 95%-Hon foBepuTesibHON BEPOATHOCTHIO MOXHO AO0OMYCTUTD,
YTO UCTUHHOE 3Ha4YeHne onpefesngseMon XapakTepUCTUKN CBONCTBa K HaXoOUTCA BHYTPU rpaHuLy

= 4 = By
I pzFe24, 24
2N H +n,n'2N (24)

MopgobHbIM 06pa3oM MpU OAHOCTOPOHHEN MOCTAaHOBKE 3a[layv, Korha (MUKCUPYIOT TONIbKO OAHY
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rpaHnuy (BEPXHIO MU HUXKHIOKW), C 95%-HON OOBEepUTEsIbHON BEPOATHOCTbIO MOXXHO MPUHATb, YTO
WCTMHHOE 3HaYeHMe onpeaesseMon XapakKTEPUCTUKN CBONCTBaA K orpaHmnyeHo 06,1acTblo 3HaYeHUN

— Ry
=X +039—== (BepxHAa rpaHuLa 25
n T (Bep paHunua) (25)
nan
|J.:_"}L_’—U,59ﬁ (HWKHAS rpaHnLa). (26)
NN

Kpome Toro, atn copmMysnbl N03BONAIOT AaHHOW nabopaTopum (¥ =1) onpenennTb OOBEPUTENBLHYIO
rpaHuLy, KOTOPYI MOXXHO MpUNmMcaTb cpeaHeMy 3Ha4YEHUIO NOJTyHEeHHbIX pe3ysibTaToB MNpu CPpaBHEHUN C
WCTUHHBIM 3Ha4YeHneMm.

8 Cneuudukauum (TexHm4yeckKkme ycJiIoBUs Ha NPoAyKLUUIO)
8.1 HasHa4yeHue cneundcdukauumm

Ha3sHavyeHueM cneumndukaunin (TeXHUYeCKux YC0BUN) ABSETCHA YCTaHOBAEHME (UKCUPOBAHHOW
rpaHuubl NAWN rpaHny, 0as UCTUHHOMO 3Ha4YeHUsa paccMaTpMBaeMoro CBOMCTBa (MoKa3aTensa KayecTsa).
OfHako Ha nMpakTUKe 3TO UCTUHHOE 3HA4YeHMe HEeBO3MOXXHO YCTaHOBUTb TOYHO. 3ajaHHOe CBOWCTBO
onpenensoT B nabopaTopmun € NOMOLLbIO CTaHAAPTHOro MeToAa UCnblTaHWin. Pe3ynbTaThl, NOJy4YeHHble
C NCNO0JIb30BaHMEM CTaHAAPTHOro0 MeToAa, Kak NpaBuio, AEMOHCTPUPYIOT HEKOTOPOE paccesHue, 4To 1
onpenensioT C MOMOLLbIO MOBTOPAEMOCTU (CXOAMMOCTU) M BOCMNPOU3BOAMMOCTU MeToda. losTomy B
OTHOLUEHNM WUCTUHHOINO 3HayeHus onpefensemMoro CBOWCTBa BcCerga CcyulecTByeT HeKoTopas
HeonpeneneHHOCTb.

CooTBeTcTBUE TpeboBaHUSAM CcneunduKkaumnii NPoBepsoT B COOTBETCTBMM C pasgenamm 9 n 10. Mpwu
npeaBapuTesbHOM COMJIALWEHUN MeXXAy TMOCTaBLIMKOM U MoTpebuTeneM MOXHO MCMNoJb30BaTh
aNbTepHaTMBHbIE NPOLLeAypbl, N3JI0XKEHHbIE B NpunoxeHun K.

8.2 CocTtaBneHue cneuucdukaumm

paHULbl AONyCKaeMbIX 3HAYEHUI onpenensaeMoro CBOMCTBa NpPoayKUum obbIYHO YyCTaHaBANBAKOT C
rnomoLlblo cneyndukaumnin. YTobbl NCKNIOYUTL HEOMpPedeNeHHOCTb, TakuMe rpaHuubl, Kak MnpaBuo,
OOJDKHbI ObITb Bblpa>KeHbl B COOTBETCTBYWOLLEN hopMe, a UMEHHO "He MeHee..." unam "He 6onee...".
paHuLbl 6bIBAOT ABYX TUMOB:

- OBYCTOPOHHME rpaHunLbl, BEPXHAS N HVWKHSASA, Hanpumep "BA3KOCTb He MeHee 5 n He 6onee 10 M2
/c"; "Touka KuneHmsa (100+0,5)°C";

- OAHOCTOPOHHASA rpaHnLLa, BEPXHAS UAN HUXXHASA, HanpuMmep "MaccoBasa foss cepbl He 6onee 2%";
"KOHUEeHTpaumnsa cenHUa He 6bonee 3,0 r/n"; "pacTBOpnUMOCTb BUTYyMa He MeHee 99%".

OOHOCTOPOHHIOW rpaHULy Ha3HavyalT, ecan cyuwecTByeT pfpyras npeanonaraemMas rpaHuua,
KOTOpas MpakKTU4YeCKU NpUBOAUT K CUTyauMn C OBYCTOPOHHEW rpaHuuUen, 4To U MMeeT MeCTo B
60NbLINHCTBE CJlydaeB. DTO [OEMOHCTPUPYIOT MPUBEAEHHbIEe BbIle MPUMEPbLI, B KOTOPbIX APYroWn
npeanonaraemon rpaHuuen asnaTca 0%, 0 r/n n 100% cooTBETCTBEHHO.

B cny4yae UCTUHHOM OOHOCTOPOHHEN rpaHuubl, HanpuMmep Ana "TeMnepaTypbl BCMbIWKN HE MeHee
60°C", npmBepeHHble HMXKe coobparkeHns HenpuMeHumbl. B 3TOM K nocnenywowmx pasfenax 4
0o603Ha4YaeT BEPXHIOW FPaHULY, @ 4A; - HAXKHIOH.

Mpy Ha3HAYeHUN TrPaHUYHbIX 3HAYeHU B cneundukauum cnepyeT nNpUHMMaTb B pacyeT
BOCMNPON3BOAMMOCTb TOr0 METOAa WCMbITaHWA, KOTOPbLIA [OMyLWeH ANs MPOBEPKU COOTBETCTBUS
TpeboBaHMAM AaHHON cneundukaunm, No caefyowmm npasmuiam:

- B C/Qly4ae [OBYCTOPOHHUX rpaHul (4 n 4,) cneymanbHo o06O3HayeHHOe MoJsie [onycka
(ycTaHoBNneHHOe wnuM npepnosaraeMoe) He [AO/HKHO ObiTb MeHblle YeTblpexKpaTHOro 3HadeHus
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BOCMNPOM3BOOUMOCTU AONYyLEHHOro K UCNblITaHNAM MeToda &, T.e.
(A —A)=4R;

- B CJly4ae OAHOCTOPOHHUX rpaHuy (4 WM 4)) cneumanbHo ob6o3HayeHHOe Mosie OOoMnycka He
JNO/DKHO OblTb MeHblle YJABOEHHOr0 3Ha4YeHus BOCMPOU3BOAMMOCTU [AOMYLIEHHOrO K WCMbITAHUAM
MeToLa R, T.e.

A4 22R UNN 4 = 2R.

TpeboBaHMA HACTOSALLEro CTaHAapTa PacrpocTPaHATCA Ha cneuudukauum, CoCTaBJIeHHble B
COOTBETCTBUM C YKa3aHHbIMW NpaBuiaMu.

Ecnnm no npakTU4ecKnM rnpuYnMHaMm LWMpuHa nonsd gonycka (4 -.4;) OKasblBaeTCca MeHblle 47,
pe3ynbTaTbl WUCAbITaHUA OyayT WMeTb COMHUTENbHYIO LEHHOCTb TMpu pPeLleHnnm BOMNpoca,
yooBneTeopseT nnm TpeboBaHMAM crieunduKaumm ucnbiTaHHas npoba wam HeT. M3 coobparkeHun
CTAaTUCTUKKN >KenaTesibHOo, 4TOobbl (4 —4,) ObiNo cywecTtBeHHO 6onbwe 4%. Ecam 31O ycnoBme He
BbIMOJIHAETCA, TO CAeayeT NMPUHATb oAuH nnn oba cnocoba oencTeuns:

a) rpaHWYyHble 3Ha4YeHus, YCTaHOBJIEHHble B cheuudukauum, cnegyet WUusyuynTb C  LESbio
onpeneneHnss BO3MOXXHOCTU PaclUMPUTb FpaHWUUbl MONs AOMycKa M 3a CYeT 3TOro npuBECTU KX B
cooTBeTCTBUE C TpeboBaHNAMN K NPELUMN3NOHHOCTM MeToAa UCMbITaHWUA;

6) npoBecTn uccregoBaHWe MeToda UCMbITaHUA C LENbl OonpeaesieHnss BO3MOXKHOCTM YJyYLINTb
rnokasaTenu npeunsmoHHoCTn MeTtoda. Llenb wuccnemoBaHuUa COCTOUT B TOM, 4TObObI MpuBecTn B
COOTBETCTBME NPELMN3NOHHOCTb MeToAa UCNbITaHUN N NPOTAXXEHHOCTb MoJA OOMYyCKa, YCTaHOBJ/IEHHYIO
B cneumndukaumnn.

9 KOHTpOJIb Ka4yecTBa NPoAYyKUMUM Ha COOTBeTCTBUe TpeboBaHMAM cneuundmkaumum

KoHTpo/b KavecTBa MNPOAYKUMM Ha cooTBeTCcTBMe TpeboBaHMAM cneunpukauum ro3BosseT
MOCTaBLWMKY M MosyyaTento MNPUHATb pelleHne O COOTBEeTCTBMM KadecTBa npoaykTa TpeboBaHuAM
cneunuKaunm Npu HaanymMm ogHoro pesyfbTaTa UcnbiTaHUn. ECAm nocne nlyy4yeHns 3Toro pesynbTaTa
y nosiydaTens BO3HUKHET HeobXxoAMMOCTb NpefnpuHMMaTh Kakue-nnbo oencTens, TO pekoMmeHayeTcs
npouenypa, nsnoxeHHas B pasgene 10.

9.1 N'paHUYHbIE 3HAYEHUA pe3ysibTaTOB UCNbITAaHUKW Y NOCTaBLUUKa
MocTaBWMK, He wuMewWUAn A[pyron wuHdopmaumnm 06 WNCTUHHOM 3HaA4YeHUU onpenensemMon
XapaKTeEPUCTUKN, KPOME OTAENbHOro pe3ynabTaTa WUCnbiTaHun, ¢ 95%-HoM OoBepuUTeNbHON
BEPOSATHOCTbIO MOXeT bbiTb YBEpeH, 4TO NPOAYKT COOTBeTCTByeT TpeboBaHMAM cneundurkauymm, ecnm
pe3ynbTaT UCMbITAHUA X TakoW, 4To:
- B CJly4ae O4HOCTOPOHHEN BEPXHEN rpaHunLLbl 4
X =4 -059R; (27)
- B CJ/lydae OAHOCTOPOHHEN HUXHEN rpaHnLbl 4,
Xz A, +059R; (28)
- B CJly4ae OBYCTOPOHHEN rpaHuubl (4 1 4;) Tpebyetca cobnogeHne oboux ycnosmin (7.1.2).
MpumeHeHue hopmyn (27) n (28) cnepyeT NHTepnpeTUpoBaTb Kak PYKOBOACTBO AJ14 NOCTaBLULMKa, a
He KakKk ero obssatenbcTBo. dDakKT HaxoXAeHuUs coobuleHHOro 3HadeHus B obnactm Mexay
YCTaHOBJIEHHbIM B cneynukaumm 3Ha4YeHUEeM W TrpaHUYHbIM  3HAaYeHuWeM, YCTaHOBJIEHHbIM B

cooTBeTCTBMU C hopmynamum (27) n/unn (28), He 9BNSeTCA AOKa3aTeSIbCTBOM OTCYTCTBUSA COOTBETCTBUSA
TpeboBaHMAM crieunpurKaunn.
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9.2 NpaHMYHbIe 3HAYEHUA pe3ysibTaTOB UCNbITAHUWA Yy Nony4yaTens

MonyyaTenb, He uMewWWUA AOpyron wuHdopMmaumm o6 WUCTUHHOM 3HaAYeHUM ornpenensemMomn
XapaKTepucTUKN, KpoMe OTAesbHOro pesynabTaTa WchbITaHun, ¢ 95%-Hon poBepuTenbHOWN
BEPOSATHOCTbLIO MOXKET BbITb YBEPEH, YTO MPOAYKT HE COOTBETCTBYET TpeboBaHMAM cneundurkaumm npu
yCNOBWN, 4TO pe3ysbTaT UCMbITAHUN X TaKOW, YTO:

- B CJZly4ae 04HOCTOPOHHEN BepXHEWN rpaHnLbl 4

X > 4 +059R; (29)
- B CJlydae OAHOCTOPOHHEN HUXHEN rpaHnLLbl 4,

X <4y -059R. (30)

B cnyyae [OBYCTOpOHHEW rpaHuubl (4 ©n 4,) TpebyeTcsa BbimosHeHMe NOOro M3 ykKasaHHbIX
yCI0BUN.

10 MpaBuna NPUHATUA WU OTKJIOHEHMS pe3ynbTaTtoB ucnbiTaHUA B cJqiyyae
BO3HUMKHOBEHMA cnopa

Ecnm nocTaBWKWK 1 nonyvyaTesib He MOTYT MPUATWU K COrlalleHNI0 O KayecTBe NpoayKTa Ha OCHOBE
NoJIy4EeHHbIX UMW pe3ysibTaTOB UCMbITAaHUNA, CNefyeT BbIMOJHUTb CIefAYyIOLLY0 nMpouenypy.

10.1 Kaxxpasa nabopatopusa 0o/KHA OTBEPrHYTb CBOM MepBOHa4asibHble pe3ysbTaTbl, U UM cnenyeTt
noJly4nTb He MeHee Tpex APYrux MNpueMieMblX pe3ysibTaToB Ha CBOEN COOCTBEHHOM KOHTPOJIbHOM
npobe Takum obpasoM, 4Tobbl o0becneynTb BbIMOJHEHME AaHHOW paboTbl B yC/OBMAX MOBTOPSEMOCTHU
(cxoammocTn). 3aTeM criegyeT  BbIYUCAUTbL CpefHee 3HayeHue TMOJIHOLUEHHbIX, MNpueMaeMblX
pe3ynbTaToB B Kaxxgon nabopatopum, oTbpackiBas mpu 3TOM BbiNajalowive pe3ysbTaTbl Tak, Kak
yKa3aHo B 7.1.1. Ecqin HOBble UCMbITaHMUA He MO3BONAIT pa3pewnTb Crop, NMPOAoJIKaT BbIMNOJIHATL
rnpouenypy pa3speLueHuns cropa.

MycTb

Xy- cpefHee 3Ha4YeHne pe3ysibTaToB, NOJIyHYEeHHbIX MOCTaBLNKOM;

Xy- cpefHee 3HaYeHWe pe3ybTaToB, NOJYYEHHbIX MOJlyYaTeNeM;
A - BEPXHAA rpaHuMua no cneumcpukaumm;
As- HWKHSISI FpaHnLa no cneundgukaunm,

roe

ITO O3Ha4aeT, YTO CpefHue 3HaYeHUsa Xy N Xy CnefyeT CPaBHUTb C BEPXHEN N HUXKHEN rpaHUL MK
no cneundukaumm 4 N 4, Tak, Kak yKasaHo HuXe.

Xe+X = =
10.1.1 Ecam %5;11 NN = 4, NPOAYKT MPUHMUMAIOT MPU YCI0BUN, YTO | Xy - Fp |=0,34R, (pacyeT
BE/IYUHBI R, U3MI0XKEH B 7.2.1), CNOp BO3MOXXEH MPU YCNOBUU, YTO| Xy — Xy |» 0,84R,.
B mocnefHeM cjlyyae HEBO3MOXHO C YBEPEHHOCTbI YCTAHOBUTb, COOTBETCTBYET JiM MPOAYKT

TpeboBaHMsAM crieuuduKkaumm unam HeT. [03ToMy paspelleHne crnopa BO3MOXXHO TOJIbKO MNyTeM
neperoBoOpOB.
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Fo+X
10.1.2 Ecm Z£ 22 . 4 wnm <4, CNOp NPOAO/KAT BHE 3aBUCMMOCTU OT BEJIMYUHBI PA3HOCTU

-z

10.2 B cnyyae npogosnkeHua cnopa AByM snabopatopmaM HeobxogmMo BCTYMUTb B KOHTAKT APYr C
OPYroMm U CpaBHWUTb nMpouenypbl BbINOJHEHUSA WCMbITaHUA W annapaTypy. Bcnen 3a atumum
nccnegoBaHmaMm obe nabopaTtopmn OOJKHBI MPOBECTU UCMALITAaHUA KaXkAas Ha CBOEW KOHTPOJIbHOM
npobe c uenblo yCTaHOB/IEHNS B3aUMHOI0 COOTBETCTBUA. B Kaxaom nabopatopun BbIYNCAAIOT CpefHee
3HayYeHne He MeHee YeM U3 TpexX NMpuemMsieMblX pe3ysibTaToB. DTN CpefHne 3Ha4YeHUs CPaBHMBAOT Tak,
Kak yka3aHo B 10.1.

10.3 Ecnnm pasHornacumsa OCTalTCH, cnepyeT npuriacutbe TpeTbio nabopaTopuio (HemTpanbHYLO,
DKCNEPTHY WM MO COornaleHuto CTOPOH) ANa NpoBeAeHMSA WCMAbITaHUA, WCMONb3YS TPEeTbio
KOHTPONbHYIO npoby. [HdonycTtum, 4TO Xy - CcpeldHee 3HavyeHWe u3 Tpex unm bonee npuemMnembix
pe3ynbTaToB, MOJIy4eHHbIX TpeTben nabopatopuen. Ecam pa3sHocTb Haubonee yaaneHHOro cpenHero
3HavyeHnsa, npuHagnexawiero ogHon wn3 nabopatopuit, U cpepHero 3HaveHus, obpasoBaHHOro w3
CpefHNX 3Ha4YeHuin, NpuHagnexxalnx AByM OPYruM ocTaBwumca nabopaTtopmsaM, MeHbLUe UK paBHa
fz (pacyeT 3TON BeNUYUHBLI N3NI0XKEH B 7.2.1), To cieayeT BbINOJHUTbL C/IeAYIOLLYIO rnpoueaypy:

- ecnu wgﬂl UK = 4, MPOAYKT NPUHUMAIOT;

- ecnu M}ﬂl NN < 4, NPOAYKT BpaKyioT.

10.4 Ecnu pa3HOCTb Haunbosiee ypasieHHOro cpenHero 3Ha4yeHus, npuHaasexxallero oaHon w3
nabopaTtopuin, n cpegHero 3Ha4yeHus, obpa3oBaHHOroO M3 CpedHUX 3HAYEHWN, NPUHaLNEXalWmnx OBYM
apyrum nabopatopusaMm, 6onblue Fz, TO CeayeT BbINOJHUTL C/eAYOLYI0 npoueaypy:

-ecnn X =4 NN = 4,, NPOAYKT MPUHUMAIOT;

-ecnn X =4 nan <4, NpoaykT BpakyloT.

MpunoxxeHue A
(obazaTenbHoe)

OnpepeneHue Yucna HeobxoauMbix Npod

L =Yncno nabopaTtopuin-y4aCcTHUNKOB;

KOMNOHEHTE JMCNERPCHMK N0 BSEHMD,JJ,EﬁCTBHHJ .

d KoMNoHEHTa OMcnepod No OyGnam
P MexnafiopatipHan  KOMNOHEHTA OMCIEPCHK
KOMNOHEHTA JMCNepcuy No ayinAam
Tabnuua A.1
L=5 L=6
10123 (4|5|6|7]|8]|°9 glo0ol12|(3|4|5|6]|7|8]|29
P10 4 Pl 0|3
1|5 14|11
26|11 2|57
31619 3|57 |14
4 | 7|8 |16 4 |15|6 |10
517 | 8|12 5166|815
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lMpunoxxeHne b
(cnpaBo4HoE)

dopMynbl ANA pacyieta Heo6xoauMoro yucna npobd (cm. 4.4)

PesynbTaThl ncnblITaHUn, nony4yeHHble npun BbINOJIHEHUN MUIOTHOWN nporpamMmmsbl, noaBeprakroT
ONCMepCcnoHHOMY aHanusy. B ntore nony4atoT pr6ble OUEHKUN TPEX KOMMOHEHT Ancnepcnn, a MMeEHHO:

- G& - NS NOBTOPHbIX UCMbITAHWI;
- of - ANnA B3aumopaencTema "nabopaTopusx=npoba";
- &% - Ana nabopaTopwuii.

Mocne noacTtaHoBKWU L, 2 n & B dopmyny (15) (cMm. 6.2.3.2) ona pacdeTta cTeneHen cesobonbl ons
yCJZI0BNIN BOCNPOMN3BOAMMOCTU hopMyia NpUHMMaeT BUA

2 2
1 1
(1+P+Q)2_|:[E+P]IS+Q:| +(S—1)(§+P] X - (5.1)
v B (L-1) S -1 A58

roe 7 - oTHoweHue of / of;
¢ - OTHOWeHME o fof ;

v- CTeneHun ceobopbl 4189 BOCAPON3BOAMMOCTN METOAQ;
L-4ucno nabopaTtopuii;

- 4ucno npob.

®opmyny (b.1) npuBoAaT K BUAY

as+b=10,

roe a=vl —(1+P+0°)NL-1);
b= v[[zg +%+P]{%+P]+O,25(L— ljfﬁ]

CnepoBaTesibHO,

(b.2)
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JaeT 3Ha4YeHusa & ONS OaHHbIX 3HAYEeHUN L, 2, & n v,
B Ttabnuue A.1 3Ha4yeHUs & ocHoBaHbl Ha v=30. Ansa ApobHbIX 3HAYEeHUN Z N ¢ 3HAYEeHUs S MoryT
ObITb OLIEHEHbI C MOMOLLbI KBaApPaTUYHON MHTepnoaaumm (BToporo nopsiaka) TabsnyHbiX 3Ha4YEHUN.

Mpuno>xxeHne B
(obs13aTenbHoe)

Buabl UCNbITAHUX U 0OO3HaAYeHuUn

NcnbiTaHna nogpas3nenstoT Ha Tpu Buaa:

- no KpuTepunio KoxpeHa;

- M0 KPUTEPUIO XOKMHCa;

- F - ucnblTaHne (MCcNbiTaHWe OTHOLWIEHUS ANCMEPCUN).

B HacToslleM cTaHOapTe NCNOJIb3YIOT cnefytoline obo3HavYeHns:
- § - 4ucno npob;

- L - 4ncno nabopaTtopui;

- i - HAeKc, obo3HavaoLWnn NopAaKoBbIn HoMep nabopaTopuu;
-/ - nHpekc, obosHavaoWwmMn nopagkosbln Homep Npobel;

- x - pe3ynbTaT OTAENIbHOrO UCMbITaHUS;

- @ - CyMMa pe3yJibTaToB, MOJIyYeHHbIX Npu Ay6ANPOBAHUM WUCMbITAHWIA, T.e. MPU MOBTOPHbIX
NCMbITAHMAX, BbINOJIHAEMbIX NPAaKTU4YeCcKn 6e3 nepepbiBa;

- ¢ - PA3HOCTb Pe3ysbTaToB, MOJIyYEHHbIX MpU Ay6ANPOBAaHUN WUCMbLITAHUIA, T.€. MPU MOBTOPHbIX
NCNbITaHUAX, BbIMOJIHAEMbIX MPaKTU4Yeckn 6e3 nepepbiBa;

- v -4yucso cteneHemn ceobobl.

dopMa 3anucuK pesysbTaToB UCMbITaHMN NpuBeaeHa B Tabnanuax B.1 n B.2.

Tabnunua B.1 - Pe3ynbTaTbl, NoaydYeHHble Npu Ay6aMpoBaHnM UCNbITaAaHUA B KaXxaon n3 . nabopatopun
Ha § npobax, n cpefHne 3Ha4yeHusi, COOTBETCTBYIOLLME 3TUM Npobam, m«;

O603HaveHune 3Ha4veHne gna npobwl
nabopaTtopun
1 2 J
Ry
1 X111
321 x50 oE|
112
X122 X152 X152
2 X311
X311 X251 X3
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X212
Syvrr) X352 Xap2
. A1
: % Tl s
12
L2y 52 EY by
I X
o X |
X113
X Xipa xpsa
Cymma g
g3 gj Ex
CpenHee 3HavyeHne iy
P?EQ mj- P?ES
MpumevaHune - Ecnm Heobxoanmo npeobpasoBaHMe UCXOOHbLIX AaHHbLIX TUNa y = F(x) no 5.1, To
NCNONb3YIOT CMMBOJIbI Y51 U Y52 BMECTO Xz U xyp.

dopmMa 3anoJIHEHNA NpuBeAeHa B Tabaunue B.2.

Tabnnua B.2 - CyMMbl pe3ynbTaToB, MOJiyd4eHHble npu Ay6ampoBaHUM UCAbITAHUN, MWTOrK MO
nabopaTopusam #; 1n UTorn no npobam g;

O603Ha4YeHne 3Ha4veHne ans npooboi
nabopatopun
1 2 _ CymmMa
J By
1 LI“
12 ay; ag By
2 @31 @25
apn ag g
2|
: g A i iy
E34)
L @) ag ary by
Cymma g1
22 g; - T

ay = x5 + x5y (MW ay = ¥y + ¥y, €CNIN MCNOJL3YIOT NpeobpasoBaHue).

gy =Xy — x5y (MW ey =y —yya, €CIINM UCMONL3YIOT NpeobpasoBaHue).
Loy o5d
8j =Ty s By = Lpqey

z. L 5
my=2L; T=Sh=1g.
2L i=l J=

Ecnn B 3anonHeHHoON Tabnuue OTCYTCTBYIOT Kakune-nnbo pe3ynbTaThbl, TO AE€JZINTEJNIb B Bblpa>XeHNn
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ANS m; YMEHbLUAOT COOTBETCTBYOLLMM 00pasom.
B.1 CyMMbl KBagpaToB U gucnepcum (5.1)

Ouncnepcna gybnen (NOBTOPHbIX UCMbITAHWIA) a’f Ons Jj-n npobbl

L 2
42 2o (B.1)
I L

2

roe I - 4ncnao cteneHen cesobonbl 0asA (MOBTOPHbLIX UCMbITaHUN) - aybnen Ha .j-n npobe. Ecnm nobon
nnn oba pesynbTaTa B nape "nabopaTtopusxnpoba" B ii-n A4YeKe MoTepsiHbl, TO COOTBETCTBYIOLLMNA
YJieH B YucauTesie NponycKawT, a KO3PPUUNEHT L YMEHbLUAT Ha eguHuLy.

Jvcrnepcnsa 3HaYeHNn, CpeaHNX Mo A4Yenkam <2 , ons J-n npobbl paBHa

2
cf = ii—i—"’ KL-1). (B.2)

=y g

JlabopaTopHaa  amcnepcus Df aonsa ji-n npobbl, T.e. Aucnepcms pe3ysbTaToOB, KOTOpble
MpUNuUCbIBalOT oTAesbHOW nabopaTtopun, oNs J-n Nnpobebl paBHa

D? =L[C’J2+(KJ-—1)df], (B.3)

"il .
J

roe
2 L 2
£ = (SJ.- —Z‘iny-]f[Sj(L—l)]; (B.4)
1=]
;- YACSI0 Pe3ysibTaToB, MOJyYEHHbIX i-i 1abopaTopren Ha i - Npobe;
5;- obuiee YMCNOo pe3ybTaToBs, MOJly4YeHHbIX Ha J -1 npobe;

L - Yyucno s4eek gns ji-n npobbl, cogepawmx MUHAMYM OAUH pe3ybTaT.

Yucno cteneHen ceoboabl nabopaTopHOM aucrnepcun ons j-mn npobbl NpnbAMXKeHHO onpenensoT C
MOMOLLbIO Bblpa>keHnsa o [8]:

[&; 071
v. =
SN (B.3)
(L-1) I3

¥; OKPYFNatoT A0 6avKanLwero Leaoro Yncna.
Ecnm nmobon unm oba pesynbTaTa B Mape [AAL - AYEWKU MOTepsHbl, TO KOIPPUUMEHT L
YMEHbLUAT Ha eAuHMNLY.

Ecnn oba pe3ynbTaTa B nMape oNA i - 94eNKn noTepsiHbl, TO KO3(PPUUMEHT (L -1) yMEHbLUAIOT Ha
eounHuLy.

B.2 UcnbiTaHue no Kkputepuio KoxpeHa

Hanbonbluasa cyMMa KBafpaToB S5, MJIOXO COrNacyloLlascs ¢ Cepuein u3x B3aMHO HE3aBUCUMMbIX
CYMM KBaApaToB, Ka)[as M3 KOTOPbIX OCHOBaHa Ha v CTeneHsax cBoboAdbl, MOXeT OblTb UCMbITaHa Ha
OLHOPOAHOCTb COMIACHO BbIPaXKEHUI0
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S5

—_— (B.6)
Z-:'Ll SS:'

KpuTepui KoxHepa =

JKCnepuMeHTas IbHOe 3Ha4vYeHue MNOJIYHEHHOro OTHOLEHUA He U3MEHWUTCH, ecin CyMMbl KBagpaToB
3aMeHSAT CpefHMMN KBagpaTaMu (oueHkaMmu gucnepcumn). ECam Bbl4MCNEHHOE 3Ha4YeHMe OTHOLUEeHUS
NMPeBOCXOONT KPUTUYECKOEe 3HavyeHue, npueBegeHHoe B Tabnauue .3 (npunoxeHue ), ToO cymMMma
KBaApaTOB &5, 3HAYMMO MPEBOCXOAMT Apyrne CyMMmbl C LOBEPUTESIbHON BEPOATHOCTbIO 99%. MpumMepsl

NCMOJSIb30BaHMS S5 OTHOCATCH K 3HAYEHUAM e!? n a’f no gopmyne (B.1).

B.3 UcnbiTaHue no Kputepuio XOoKMHCa

B.3.1 3KcTpeMasJibHOE 3Ha4YeHne B Cepun [HOaHHbIX MOXKET OblTb WCMbITAHO Kak aHOMaJibHOoe
(BbINAOAlOLLEE) CPAaBHEHMEM €ro OTKJIOHEHMS OT CpeAHero 3HayeHUs Cepun OaHHbIX, AENeHHOro Ha
KBagpaTHbIA KOPEHb M3 CYMMbl KBaApaTOB BCEX TAKUX OTKJOHEHWUN, T.€. CTaTUCTUKA AN UCMbITaHUS
nMmeeT OpPMYy OTHOLUEHMSA. LOMNONHUTENbHY WHGpOpMauut 06 M3MEeHYMBOCTM MOXHO obecrneyvynTb,
BKJIl0Yas B pacyeTbl He3aBUCUMbIe CyMMbl KBaapaToB. OHM ByayT OCHOBaHbl Ha v cTeneHax ceoboabl
6ynoyT MMeTb Ty >Xe AUCNEPCUMI0 FeHepasibHOW COBOKYMHOCTW, Y4TO W AUCNEPCUMS CEePUnN OaHHbIX, O
KOTOpPbIX NAET peyb.

B Tabnnue B.3 npuBeneHbl 0603Ha4YeHUs, KOTOpble TPebylTcs ONA NMPUMEHEHUS UCMbITAaHWUS Mo
KpUTEepuio XOKMHCa K OTAe/IbHbIM NMpobam.

Tabnunua B.3
HavMeHoBaHMe napameTpa 3HavyeHune gns npobol
1 2 _
J Ry
Yucno avyeek 1y
# Ha ?ﬂj
CpenHee 3HadeHue no npobe w1 g
ml ??EQ P?EJ-
CyMmMa KBaZpaToB iy
55 S5y 555

MpumedaHue - B HacTosiwen Tabnnue ncnonb3oBaHbl cieaytolme 0603HaYeHNS:
n; - YMCII0 f4YeeK Mo J-in npobe, KOTopble coflepXXaT He MeHee 0HOro He3abpakoBaHHOro pe3ybTaTa;
m; - CpefiHee 3Ha4yeHue no /-1 npobe;

55; - CyMMa KBapaTOB OTKJIOHEHUI CPEOHUX 3HAYEHNIN N0 AYeNKaM a; / #; OTHOCUTE/IbHO CpeaHero
3Ha4yeHms Mo npobe #;, BbipaXKeHHas HopMy oW S8 = (L—l)?C? (cm. B.1).

Boipa>keHune (Z-1) npeactaBngaeT 4UCNo cTerneHen csobonbl gucnepcum cpefHux 3HavyeHun no
a4enkaM. 3HadeHume (L-1) cnefyeT yMeHblaTb Ha eAUHMUY AN8 KaxAoW sS4Yenku no .- npobe,
KOTOpas He COAepXUT pe3ybTaT UCMNbITaHUS.

Mpoueaypa NCMbITaHUSA COCTOUT B C/IeAYOLLIEM:

a) onpenensawT nNpoby x M cpegHee 3HaAYeHWE MO SYEWKe a7, KOTOpoe mMeeT Haubosbluee
3KCTpeMasibHoe  abCoNIIOTHOE  OTKJIOHEHUE |y —ay /xg |.  OMO3HaHHasi Takum o0bpasoM  AYenka

CTaHOBUTCA KaHOMWAOaATOM B UCMbITaHNWN Ha BbidBJiIeHNeE aHOMaJIbHOro 3Ha4eHMda He3aBUCMMO OT TOro,
ABNSETCH /I OTKJOHEHME caMbiM 60NbLIMM AN CaMbIM MasibiM;

6) paccunTbiBatoT 06LLYI0 CYMMY KBaApaTOB OTKJIOHEHUI

BHumaHue! O nopsiike NpUMEHEeHNa LOKYMeHTa CM. apablk "MpumevaHns”
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&
S5=3885;; (B.7)
J=l
B) pPacCHNTbIBalOT 3KCNEepMMeHTaJibHOE 3Ha4YeHNne OTHOLLEHUA

w_ | —ag Tage |

N

) CPAaBHMBAIOT 3KCNEPUMEHTAJIbHOE 3HAYEHNE OTHOLLUEHUS C KPUTUYECKNUM 3HAYEHNEM U3 Tabauubl
.4 B npunoxenun I pNsa » =»; N Yncna crteneHen ceobonbl v, LOMOJHUTENLHOIO K #;

(B.8)

5
v:Zl(;zJ-—l),jik; (B.9)
J:

0) ecnn g* NpeBbllIAaeT KPUTUYECKOe 3HadeHme, To oTbpacbiBaloT pe3ynbTaThl, MPUHaAiexallme
paccMaTpmBaeMon syenke (npoba ik, nabopatopus i). 3aTeM 3HAYEHUSA #;, »; W S5 NepecHnTbIBAOT
COOTBETCTBYHOLIMM 06pa3oM 1 Npoueaypy UCMbiTaHNA NOBTOPAIOT, HAaYMHAA C MepevyncieHmns a).

MpumevaHne - TeopeTnYeckn UcnbiTaHUe No XOKUHCY NPUMEHSAIOT A5 06Hapy>XeHUs TOJIbKO O4HON
BblNagatowen nabopatopum no Kakon-nmbo npobe. MeToamka NOBTOPHbLIX UCMALITAHUA ANS € 4UHNYHOIO
aHOMaJIbHOro pe3ysbTaTa, HayYMHaAsA C MaKCUMMaJIbHOrO OTKJIOHEHMS OT cpeaHero no npobe,
noapasyMeBaeT, YTO KpUTNU4eckme 3HavyeHns B Tabnuue .4 He 6yayT TOYHO COOTBETCTBOBATb 1%-HOMY
YPOBHIO 3HAYMMOCTU. TeM He MeHee, KakK Oblno mnMoka3aHo XOKWMHCOM, ecnun z=5 n obuee 4umcno
cTeneHen ceoboabl (#z+v) NpesbiwaeT 20, TO 3TOT 3PPEKT CTAHOBUTCS NMPeHebpex Mo MasbiM, TakK Kak
BbIABNAAIOTCA 3(PPEeKTbl MACKUPOBKN (0OWH aHOMalbHbIM pe3ynbTaT CKpbiBaeT Apyrom) m "3asana"
(oTbpacbiBaHME 0O4HOr0 aHOMaJIbHOIro pe3ysibTaTa BeAeT K 0oTObpacbiBaHNIO APYrnX).

B.3.2 Ec/n ucnbiTaHMe NPUMEHSOT K nabopaTopusiM, pe3ynbTaTbl KOTOPbIX YCPeAHEHbI MO BCEM
npobam, Tabnuuy B.3 cokpallaloT A0 OHOW KOJIOHKN, COAepKallei:

#-4mcno nabopaTopun = I ;
m- oblee cpegHee = T ¥,

roe ¥ - obuiee 4ncno pesynbTaToOB B HacToALWen Tabnvue;
S5- CyMMa KBaLpaTOB OTKJOHEHU nabopaTopHbIX cpefHUX OT obuiero cpenHero, KOTOPYHO
BblpaXkaloT hopMynion

2
55 - L{ﬁ-mJ . (B.10)

roe »; - YNCNOo pe3ysibTaToB B i- nabopaTopun.
Takum 06pa3oM, C MOMOLLbIO TaKoW NMpoLeaypsl onpeaensioT nabopaTopHoe cpeliHeek, f#;, KOTOpoe

6onblie BCero oTamyaeTcs oT oblero cpegHero #=. B 3TOM c/ly4ae COOTBETCTBYIOLLEE OTHOLLIEHWE O
NCMbITaHUA MPUHUMAET BU,

* =k iay |

= (B.11)

Kak yKa3aHo Bbllle, 3KCMNepUMeHTalbHOe 3HA4YeHne cnefyeT CPaBHUTb C KPUTUYECKMM 3HAYEHUEM
13 Tabnnubl .4 (npunoxeHue M), Npu4yemM B 3TOM CJly4ae OOMOJIHUTENbHbIE YNC/a CTerneHen cBoboabl
»'=0. Ecnn nabopaTtopuio oTbpacbiBalOT KakK BbiMafalolylo, TO 3HaYeHUsiz, m W 55 MEepecymUTbiBaloT
COOTBETCTBYOLLUM 06pa30M 1 NOBTOPSAIOT BbIYUCSIEHUS.

B.4 UcnbiTaHne oTHOoWweHua gucnepcun (F-ucnoiTaHue)

OueHKy Aaucnepcun ¥, OCHOBaAHHYK Ha v CTeneHsx cBoboAbl, MOXHO CpaBHMBATb CO BTOPOW
OLLEHKOW F5, OCHOBAHHOW Ha v, CTerneHsx cBoboAabl, MyTEM BblYUCIEHUSA OTHOLLEHNS
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"

F_V2 . (B.12)

Ecnn skcnepuMeHTaslbHOE 3HaYeHWEe OTHOLUEHUS TMpPEeBbILIAeT COOTBETCTBYHOLLEE KPUTUYECKOoe
3HavyeHune, npmeegeHHoe B Tabauuax .6.1-1.6.4 (npunoxeHwne ), roe v, OTHOCUTCA K 4YncamTeno (K

HanbonblUen U3 OLUEHOK AUCMEPCUN), a v; OTHOCUTCA K 3HAMeHaTesto, TO ¥] 3HAYMTEesIbHO MNpeBbllaeT
", Ha BbIDpaHHOM ypPOBHE 3HA4YMMOCTMW.

MpunoxxeHune I
(obsa3aTenbHoOe)

NMpuMmepbl NnpeacTaBsieHUus pe3ysibTaToB ucnbiTaHUMA NO onpeageneHuro 6pOMHOI'O
Yyucsia U cTaTUCTUYECKUue Tadbnuubl

B Tabnunuax .1 u .2 npeacrtaBfieHbl NMpuMepbl NpencTaBAeHUs pe3ysbTaToOB WUCMAbITAHUA Mo
onpeaeneHnto 6PoOMHOro 4Yncna.

Tabnuua .1 - BpOMHOE YMC0 A1 HU3KOKMNAWMX Npob

O6o3HaveHune BpomHoe 4yncno ang npobbi
nabopaTtopum
1 2 3 4 5 6 7 8
A 1,9 64,5 0,80 3,7 11,0 46,1 114,8 1,2
2,1 65,5 0,78 3,8 11,1 46,5 114,2 1,2
B 1,7 65,4 0,69 3,7 11,1 50,3 114,5 1,2
1,8 66,0 0,72 3,7 11,0 49,9 114,3 1,2
C 1,8 63,5 0,76 3,5 10,4 48,5 112,4 1,3
1,8 63,8 0,76 3,5 10,5 48,2 112,7 1,3
D 4,1 63,6 0,80 4,0 10,8 49,6 108,8 1,0
4,0 63,9 0,80 3,9 10,8 49,9 108,2 1,1
E 2,1 63,9 0,83 3,7 10,9 47,4 115,6 1,3
1,8 63,7 0,83 3,7 11,1 47,6 115,1 1.4
F 1,8 70,7 0,72 3,4 11,5 49,1 121,0 1.4
1,7 69,7 0,64 3,6 11,2 47,9 117,9 1,4
G 1,9 63,8 0,77 3,5 10,6 46,1 114,1 1,1
2,2 63,6 0,59 3,5 10,6 45,5 112,8 0,93
H 2,0 66,5 0,78 3,2 10,7 49,6 114,8 1,1
1,8 65,5 0,71 3,5 10,7 48,5 114,5 1,0
J 2,1 68,2 0,81 4,0 11,1 49,1 115,7 1,4
2,1 65,3 0,81 3,7 11,1 47,9 113,9 1.4
Tabnnua .2 - Kybnyeckunin kopeHb n3 BpoOMHOro Yncna gas HU3KOKUMALWnxX npob
O60o3Ha4veHne 3HayeHune ans npobbl
nabopatopun
1 2 3 4 5 6 7 8
A 1,239 4,010 0,928 1,547 2,224 3,586 4,860 1,063
1,281 4,031 0,921 1,560 2,231 3,596 4,852 1,063
B 1,193 4,029 0,884 1,547 2,231 3,691 4,856 1,063
1,216 4,041 0,896 1,547 2,224 3,682 4,853 1,063
C 1,216 3,990 0,913 1,518 2,183 3,647 4,826 1,091
1,216 3,996 0,913 1,518 2,190 3,639 4,830 1,091
D 1,601 3,992 0,928 1,587 2,210 3,674 4,774 1,000

NC «Kogekc: 6 nokoneHne» UHTpaHeT
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1,587 3,998 0,928 1,574 2,210 3,682 4,765 1,032
E 1,281 3,998 0,940 1,547 2,217 3,619 4,871 1,091
1,216 3,994 0,940 1,547 2,231 3,624 4,864 1,119
F 1,216 4,135 0,896 1,504 2,257 3,662 4,946 1,119
1,193 4,115 0,862 1,533 2,237 3,632 4,903 1,119
G 1,239 3,996 0,917 1,518 2,197 3,586 4,850 1,032
1,301 3,992 0,839 1,518 2,197 3,570 4,832 0,976
H 1,260 4,051 0,921 1,474 2,204 3,674 4,860 1,032
1,216 4,031 0,892 1,518 2,204 3,647 4,856 1,000
J 1,281 4,086 0,932 1,587 2,231 3,662 4,873 1,119
1,281 4,027 0,932 1,547 2,231 3,632 4,847 1,119

B Tabnuuax I.3-I.7 npeactaBfiieHbl KpUTUYECKUE 3HayeHusd, ucnonbsyemble npu obpaboTke
pe3ynbTaToB U3MEPEHUN.

Tabnuua .3 - Kputnyeckne 3HadeHus kputepuss KoxpeHa ana 1%-HOro ypoBHA 3HAYMMOCTU ANAx
OLEHOK Anucnepcunm n v cteneHemn ceoboabl

n KpuTnyeckoe 3HayeHne Kputepms KoxpeHa npu yncrne cterneHen ceobonbl v

1 2 3 4 5 10 15 20 30 50
3 0,9933 | 0,9423 | 0,8831 | 0,8335 | 0,7933 | 0,6743 | 0,6145 | 0,5775 | 0,5327 | 0,4872
4 0,9676 | 0,8643 | 0,7814 | 0,7212 | 0,6761 | 0,5536 | 0,4964 | 0,4620 | 0,4213 | 0,3808
5 0,9279 | 0,7885 | 0,6957 | 0,6329 | 0,5875 | 0,4697 | 0,4168 | 0,3855 | 0,3489 | 0,3131
6 0,8828 | 0,7218 | 0,6258 | 0,5635 | 0,5195 | 0,4084 | 0,3597 | 0,3312 | 0,2982 | 0,2661
7
8
9

0,8376 | 0,6644 | 0,5685 | 0,5080 | 0,4659 | 0,3616 | 0,3167 | 0,2907 | 0,2606 | 0,2316
0,7945 | 0,6152 | 0,5209 | 0,4627 | 0,4227 | 0,3248 | 0,2832 | 0,2592 | 0,2316 | 0,2052
0,7544 | 0,5727 | 0,4810 | 0,4251 | 0,3870 | 0,2950 | 0,2563 | 0,2340 | 0,2086 | 0,1842
10 0,7175 | 0,5358 | 0,4469 | 0,3934 | 0,3572 | 0,2704 | 0,2342 | 0,2135 | 0,1898 | 0,1673
11 0,6837 | 0,5036 | 0,4175 | 0,3663 | 0,3318 | 0,2497 | 0,2157 | 0,1963 | 0,1742 | 0,1532
12 0,6528 | 0,4751 | 0,3919 | 0,3428 | 0,3099 | 0,2321 | 0,2000 | 0,1818 | 0,1611 | 0,1414
13 0,6245 | 0,4498 | 0,3695 | 0,3223 | 0,2909 | 0,2169 | 0,1865 | 0,1693 | 0,1498 | 0,1313
14 0,5985 | 0,4272 | 0,3495 | 0,3043 | 0,2741 | 0,2036 | 0,1748 | 0,1585 | 0,1400 | 0,1226
15 0,5747 | 0,4069 | 0,3318 | 0,2882 | 0,2593 | 0,1919 | 0,1645 | 0,1490 | 0,1315 | 0,1150
20 0,4799 | 0,3297 | 0,2654 | 0,2288 | 0,2048 | 0,1496 | 0,1274 | 0,1150 | 0,1010 | 0,0879
25 0,4130 | 0,2782 | 0,2220 | 0,1904 | 0,1699 | 0,1230 | 0,1043 | 0,0939 | 0,0822 | 0,0713
30 0,3632 | 0,2412 | 0,1914 | 0,1635 | 0,1455 | 0,1046 | 0,0885 | 0,0794 | 0,0694 | 0,0600
35 0,3247 | 0,2134 | 0,1685 | 0,1435 | 0,1274 | 0,0912 | 0,0769 | 0,0690 | 0,0601 | 0,0519
40 0,2940 | 0,1916 | 0,1507 | 0,1281 | 0,1136 | 0,0809 | 0,0681 | 0,0610 | 0,0531 | 0,0457
45 0,2690 | 0,1740 | 0,1364 | 0,1158 | 0,1025 | 0,0727 | 0,0611 | 0,0547 | 0,0475 | 0,0409
50 0,2481 | 0,1596 | 0,1248 | 0,1057 | 0,0935 | 0,0661 | 0,0555 | 0,0496 | 0,0431 | 0,0370
60 0,2151 | 0,1371 | 0,1068 | 0,0902 | 0,0796 | 0,0561 | 0,0469 | 0,0419 | 0,0363 | 0,0311
70 0,1903 | 0,1204 | 0,0935 | 0,0788 | 0,0695 | 0,0487 | 0,0407 | 0,0363 | 0,0314 | 0,0269
80 0,1709 | 0,1075 | 0,0832 | 0,0701 | 0,0617 | 0,0431 | 0,0360 | 0,0320 | 0,0277 | 0,0236
90 0,1553 | 0,0972 | 0,0751 | 0,0631 | 0,0555 | 0,0387 | 0,0322 | 0,0287 | 0,0248 | 0,0211
100 0,1424 | 0,0888 | 0,0685 | 0,0575 | 0,0505 | 0,0351 | 0,0292 | 0,0260 | 0,0224 | 0,0191

3TKU 3HaYeHUs nMpeacTaBffAlOT OCTOPOXHbIE arnnpoKCUMMauuW, paccyuTaHHble C  MNOMOLLbIO
HepaBeHcTBa boHdeppoHn [4] Kak BepxHsaa 0,01/= dpakTanb beTa-pacnpeneneHus. NMpomexxyTodHble
3Ha4YeHNA B KOJIOHKE [ANS # OUEHOK AWCNepCUr MOryT ObliTb MNosiyd4eHbl C MOMOLWbIO JINHEMHOW
MHTepnonaumm obpaTHbIX BeNYMH TabynmMpoBaHHbLIX 3Ha4YeHWn. [poMeXyTO4YHble 3Ha4vYeHusa 04
cTeneHen c¢Bobodbl v MOryT ObiITb MOJly4eHbl C TMOMOLbLIO WHTEpPrnoaaununM BTOPOro nopsaka
(kBapmpaTunyeckon) ana 0bpaTHbIX BEANYMH TabyMPOBaHHbIX 3HA4YEHUN.

BHumaHue! O nopsiike NpUMEHEeHNa LOKYMeHTa CM. apablk "MpumevaHns”
NC «Kogekc: 6 nokoneHne» UHTpaHeT
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Tabnunua .4 - Kputndeckme 3Ha4eHUs, NCNOJSib3yeMble A8 BbIABAEHUS aHOMaJsbHbIX Pe3y/ibTaToB Mpu
MUCAbITaHUN NO XOKUHCY ANg v=(0~+ 2001 n x# = {3+ 50)

# KpuTuyeckoe 3Ha4yeHne Npu Ynucie cTeneHen ceobobl »

0 5 10 15 20 30 40 50 70 100 150 200
3 (0,8165|0,7240|0,6100(0,5328|0,4781|0,4049(0,3574|0,3233|0,2769|0,2340|0,1926(0,1674
4 10,8639(0,7505|0,6405(0,5644|0,5094(0,4345|0,3850|0,3492(0,3000|0,2541(0,2096|0,1824
5 1/0,8818|0,7573|0,6530(0,5796|0,5258|0,4510(0,4012|0,3647(0,3142|0,2668|0,2204|0,1920
6 |0,8823|0,7554|0,6547|0,5869|0,5347|0,4612|0,4115|0,3749|0,3238|0,2755(0,2280|0,1988
7

8

9

0,8733(0,7493(0,6567|0,5898|0,5394|0,4676(0,4184|0,3819|0,3307|0,2819|0,2337(0,2039
0,8596(0,7409|0,6538|0,5901|0,5415|0,4715|0,4231|0,3869|0,3358|0,2868|0,2381|0,2079
0,8439(0,7314(0,6493|0,5886|0,5418|0,4738|0,4262{0,3905|0,3396|0,2906|0,2416|0,2112
10 |0,8274|0,7213|0,6439(0,5861{0,5411{0,4750{0,4283{0,3930(0,3426(0,2936(0,2445(0,2139
11 |0,8108(0,7111|0,6380(0,5828|0,5394|0,4753|0,4295(0,3948|0,3448|0,2961|0,2469|0,2162
12 |0,7947|0,7010(0,6318{0,5790(0,5373(0,4750(0,4302(0,3960(0,3466|0,29810,24890,2181
13 |0,7791(0,6910|0,6254(0,5749|0,5347|0,4742|0,4304|0,3968(0,3479|0,2997|0,2507|0,2198
14 |10,7642|0,6812|0,6189({0,5706(0,5319(0,4731(0,4302(0,3972(0,3489|0,3011|0,2521(0,2212
15 |0,7500(0,6717|0,6125(0,5662|0,5288|0,4717|0,4298(0,3973|0,3496|0,3021|0,2534|0,2225
16 |0,7364|0,6625|0,6061|0,5617{0,5256(0,4701{0,4291{0,3972(0,3501{0,3030(0,2544(0,2236
17 |0,7235(0,6535|0,5998(0,5571|0,5223|0,4683|0,4282(0,3968|0,3504|0,3037|0,2554|0,2246
18 |0,7112|0,6449|0,5936(0,5526(0,5189(0,4665(0,4272|0,3964|0,3505|0,3043|0,2562|0,2254
19 |0,6996(0,6365|0,5876(0,5480|0,5155|0,4645|0,4260(0,3958|0,3506|0,3047|0,2569|0,2262
20 (0,6884|0,6286|0,5816|0,5436|0,5120|0,4624|0,4248|0,3951|0,3505|0,3051|0,2575|0,2269
21 |0,6778|0,6209|0,5758|0,5392(0,5086|0,4603|0,4235|0,3942|0,3503(0,3053|0,2580|0,2275
22 |0,6677|0,6134|0,5702|0,5348(0,5052|0,4581|0,4221|0,3934|0,3500{0,3055|0,2584|0,2280
23 |0,6581|0,6062|0,5647|0,5305(0,5018|0,4559|0,4206|0,3924|0,3496(0,3056|0,2588|0,2285
24 10,6488|0,5993|0,5593|0,5263|0,4984|0,4537|0,4191|0,3914|0,3492{0,3056|0,2591|0,2289
25 |0,6400|0,5925|0,5540|0,5221|0,4951|0,4515|0,4176|0,3904|0,3488(0,3056|0,2594|0,2293
26 |0,6315|0,5861|0,5490|0,5180(0,4918|0,4492|0,4160|0,3893|0,3482{0,3054|0,2596|0,2296
27 |0,6234|0,5798|0,5440|0,5140(0,4885|0,4470|0,4145|0,3881|0,3477{0,3053|0,2597|0,2299
28 |0,6156|0,5737|0,5392|0,5101(0,4853|0,4447|0,4129|0,3870|0,3471(0,3051|0,2599|0,2302
29 |0,6081|0,5678|0,5345|0,5063|0,4821(0,4425|0,4113|0,3858|0,3464|0,3049|0,2600|0,2304
30 |0,6009|0,5621|0,5299|0,5025(0,4790|0,4403|0,4097|0,3846|0,3458(0,3047|0,2600|0,2306
35 |0,5686|0,5361|0,5086|0,4848(0,4641|0,4294|0,4016|0,3785|0,3421(0,3031|0,2600|0,2312
40 |0,5413|0,5136|0,4897|0,4688|0,4504(0,4191(0,3936|0,3722|0,3382|0,3010(0,2594|0,2314
45 10,5179|0,4939(0,4728|0,4542|0,4377|0,4094(0,3859|0,3660|0,3340|0,2987(0,2586|0,2312
50 |0,4975|0,4764|0,4577|0,4410(0,42600,4002|0,3785|0,3600|0,3299(0,2962|0,2575|0,2308

Kputuyeckne 3Ha4vyeHUs B Tabnuvue OTKOPPEKTMPOBAHbI A0 4YeTBEPTOro AeCATUYHOro 3Haka B
Anana3oHe 3HavYeHunm »=3-30 nv=0; 5; 15 n 30 [4]. Opyrve 3Ha4YeHUs BbIBEAEHbI C MOMOLLbIO
HepaBeHCcTBa boHgeppoHU

1

Bu{Lr. (r.1)

min+v— 2+32)

roet: sasnsetca BepxHen 0,005/= dpakTUIblo MNepemMeHHoOn ! Cx+v - 2 cTeneHsmm cBobonbl.
PaccunTaHHble TakmMm o06pa3oM 3HavYeHUs SABAAIOTCA [OOBOJIbHO OCTOPOXXHbIMM OLEHKaMu C
MaKCMMasibHOM OWNBKOM OTHOCUTENIbHO WCTUHHOIO 3HadeHna okosio 0,0002. TMpoMexyTo4Hble
3Ha4YeHMa pnNax Wy MOryT ObiTb MOJyY4eHbl C TMOMOLWbLKD WHTEPNOAAUMM BTOPOro mMnopsaka,
ncnonb3ytowen kKeagpaT o6paTHbIX BenndnMH TabynumpoBaHHbIX 3HaydyeHUN. [MopobHbiM o0bpasom
3KCTpPanonsAuns BTOPOro nopsaka MoXeT BbiTb UCMOJIb30BaHa AJI1 OLEHKN 3HAYEHWN, NPEBOCXOASALLNX
#=50 1 »=200.,

Tabnuua .5 - Kputnyeckme 3HavyeHns ons ¢-kputepusa CtoelogeHTa

BHumaHue! O nopsiike NpUMEHEeHNa LOKYMeHTa CM. apablk "MpumevaHns”
NC «Kogekc: 6 nokoneHne» UHTpaHeT
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M

KpuTnyeckoe 3Ha4YeHue rnpu ypoBHE 3HAYMMOCTU NpU ABYCTOPOHHEN NOCTaHOBKE 3akayu,

%

50 40 30 20 10 5 1
1 1,000 1,376 1,963 3,078 6,314 12,706 63,657
2 0,816 1,061 1,386 1,886 2,920 4,303 9,925
3 0,765 0,978 1,250 1,638 2,353 3,182 5,841
4 0,741 0,941 1,190 1,533 2,132 2,776 4,604
5 0,727 0,920 1,156 1,476 2,015 2,571 4,032
6 0,718 0,906 1,134 1,440 1,943 2,447 3,707
7 0,711 0,896 1,119 1,415 1,895 2,365 3,499
8 0,706 0,889 1,108 1,397 1,860 2,306 3,355
9 0,703 0,883 1,100 1,383 1,833 2,262 3,250
10 0,700 0,879 1,093 1,372 1,812 2,228 3,165
11 0,697 0,876 1,088 1,363 1,796 2,201 3,106
12 0,695 0,873 1,083 1,356 1,782 2,179 3,055
13 0,694 0,870 1,079 1,350 1,771 2,160 3,012
14 0,692 0,868 1,076 1,345 1,761 2,145 2,977
15 0,691 0,866 1,074 1,341 1,753 2,131 2,947
16 0,690 0,865 1,071 1,337 1,746 2,120 2,921
17 0,689 0,863 1,069 1,333 1,740 2,110 2,898
18 0,688 0,862 1,067 1,330 1,734 2,101 2,878
19 0,688 0,861 1,066 1,328 1,729 2,093 2,861
20 0,687 0,860 1,064 1,325 1,725 2,086 2,845
21 0,686 0,859 1,063 1,323 1,721 2,080 2,831
22 0,686 0,858 1,061 1,321 1,717 2,074 2,819
23 0,685 0,858 1,060 1,319 1,714 2,069 2,807
24 0,685 0,857 1,059 1,318 1,711 2,064 2,797
25 0,684 0,856 1,058 1,316 1,708 2,060 2,787
26 0,684 0,856 1,058 1,315 1,706 2,056 2,779
27 0,684 0,855 1,057 1,314 1,703 2,052 2,771
28 0,683 0,855 1,056 1,313 1,701 2,048 2,763
29 0,683 0,854 1,055 1,311 1,699 2,045 2,756
30 0,683 0,854 1,055 1,310 1,697 2,042 2,750
40 0,681 0,851 1,050 1,303 1,684 2,021 2,704
50 0,680 0,849 1,048 1,299 1,676 2,008 2,678
60 0,679 0,848 1,046 1,296 1,671 2,000 2,660
120 0,677 0,845 1,041 1,289 1,658 1,980 2,617
o0 0,674 0,842 1,036 1,282 1,645 1,960 2,576

Tabnuuya .6.1 - Kputnyeckme 3HaveHns and F-kputepuma duwepa Ha 5%-HoM ypoBHE 3HAYMMOCTU

v3 Vi
3 4 5 6 7 8 9 10 [ 15 | 20 | 30 | 50 | 100 | 200 | 500 | =
3 19,28(9,12|9,01|8,94|8,89|8,85(8,81(8,79(8,70|8,66|8,62|8,58|8,55|8,54|8,53]|8,53
4 16,59|6,39/6,26|6,16|6,09|6,04|6,00(5,96|5,86|5,80|5,75(5,70|5,66|5,65|5,64|5,63
5 |5,41|5,19|5,05|4,95(4,88|4,82(4,77|4,74|4,62 |4,56|4,50|4,44|4,41 |4,39 (4,37 | 4,37
6 |(4,76|4,53|4,39|4,28(4,21|4,15(4,10|4,06|3,94|3,87|3,81|3,75|3,71 |3,69 |3,68| 3,67
7 |4,35|4,12|3,97|3,87|3,79|3,73|3,68(3,64|3,51|3,44|3,38|3,32|3,27 |3,25|3,24| 3,23
8 (4,07|3,84|3,69|3,58(3,50|3,44(3,39|3,35|3,22|3,15|3,08|3,02|2,972,95(2,94|2,93
9 |3,86|3,63|3,48(3,37(3,29(3,23(3,18|3,14|3,01(2,94(2,86(2,80|2,76(2,73(2,72|2,71
10 |3,71|3,48|3,33|3,22|3,14|3,07|3,02|2,98|2,85(2,77|2,70|2,64|2,59|2,56 |2,55| 2,54
15 [3,29|3,06|2,90|2,79|2,71|2,64|2,59(2,54(2,40|2,33|2,25|2,18|2,12|2,10|2,08| 2,07
20 (3,10|2,87(2,71|2,60(2,51|2,45(2,39|2,35(2,20|2,12|2,04(1,97(1,91(1,88|1,86|1,84
30 |12,92|2,69(2,53(2,42(2,33|2,27|2,21|2,16|2,01|1,93|1,84(1,76|1,70|1,66|1,64|1,62
50 (2,791|2,56(2,40|2,29(2,20|2,13|2,07|2,03{1,87|1,78|1,69|1,60(1,52(1,48|1,46|1,44
100 |2,70|2,46|2,31|2,19|2,10|2,03|1,97(1,93(1,77|1,68|1,57|1,48(1,39(1,34|1,31|1,28
200 (2,65|2,42|2,26|2,14(2,06|1,98(1,93|1,88(1,72|1,62|1,52|1,41|1,32|1,26(1,22|1,19

NC «Kogekc: 6 nokoneHne» UHTpaHeT

BHumaHue! O nopsiike NpUMEHEeHNa LOKYMeHTa CM. apablk "MpumevaHns”




[OCT 33701-2015 OnpepeneHne n npuMeHeHne nokasaTesen TOHHOCTN METOAO0B UCMbITaHUA HEDTENPOAYKTOB CTtpaHunua 40
lMpumeHseTca ¢ 01.07.2017B3ameH FOCT P 8.580-2001

500 | 2,62|2,39|2,23|2,12|2,03(1,9(190(1,85(1,69(1,59(1,48|1,38|1,28|1,211,16|1,11
w |2,60(237(2,21(2,10|2,01|194(1,88|1,83|1,67|1,57|1,46|1,35(1,24|1,17|1,11{1,00

Tabnuuya .6.2 - Kputnyeckme 3HaveHns anga 7 -kputepumsa duwepa Ha 1 %-HOM ypoOBHE 3HAYNMMOCTU

3 !

3 4 5 6 7 8 9 10 15 | 20 | 30 | 50 | 100 | 200 | 500 | =
3 129,5(28,7(28,2(27,9|27,7|27,5|27,3|27,2|26,9|26,7|26,5|26,4|26,2|26,2|26,1]|26,1
4 |16,7|16,0|15,5|15,2(15,0|14,8|14,7|14,5|14,2|14,0|13,8|13,7|13,6|13,5|13,5|13,5
5 |12,1|11,4|11,0|10,7|10,5|10,3|10,2|10,1|9,72|9,55(9,38(9,24(9,13|9,08|9,04 9,02
6 |978(9,15|8,75(8,47|8,26(8,10|7,98|7,87|7,56|7,40(7,23|7,09(6,99|6,93|6,90|6,88
7

8

9

8,4517,85(7,46(7,19|6,99|6,84|6,72|6,62|6,31(6,16(5,99(5,86|5,75|5,70 | 5,67 | 5,65
7,59(7,01|6,63(6,37|6,18(6,03|5,91|5,81|5,52|5,36(5,20|5,07 4,96 |4,91|4,88|4,86
6,9916,42 6,06 (5,80|5,61|5,47|5,35|5,26|4,96 (4,81 (4,65|4,52|4,42|4,36|4,33|4,31
10 {6,55|5,99|5,64|5,39|5,20|5,06{4,94|4,85|4,56 (4,41 |4,25(4,12|4,01|3,96|3,93|3,91
15 |5,4214,89 (4,56 (4,32 |4,14{4,00|3,89|3,80|3,52(3,37(3,21|3,08|2,982,92|2,89]|2,87
20 [4,94 4,43|4,10(3,87|3,70(3,56|3,46|3,37|3,09|2,94(2,78|2,64|2,54 (2,48 | 2,44 | 2,42
30 |4,51(4,02(3,70|3,47|3,30|3,17|3,07(2,98|2,70|2,55(2,39|2,25|2,13|2,07|2,03|2,01
50 {4,20(3,72|3,41(3,19|3,02(2,89|2,79|2,702,42|2,27(2,10|195(1,82|1,76|1,71|1,68
100|3,98|3,51|3,21(2,99(2,82(2,69|2,59|2,50|2,22(2,07(1,89(1,73|1,60(1,52|1,47|1,43
200|3,88(3,41|3,11(2,89|2,73(2,60|2,50(2,41(2,13|197(1,79|1,63(1,48|1,39|1,33|1,28
500|3,82(3,36(3,052,84|2,68|2,55|2,44(2,36(2,07|1,92|1,74|1,56|1,41|1,31|1,23|1,16
w |3,783,32|3,02(2,80|2,64(2,51|2,41(2,32|2,04|1,88(1,70|1,52(1,36|1,25|1,15|1,00

Tabnuua .6.3 - Kputndeckme 3HavyeHna ona 7 -kputepumsa duwepa Ha 0,1%-HOM ypOBHE 3HAYMMOCTM

va ¢!

3 4 5 6 7 8 9 10 | 15 | 20 | 30 50 | 100 | 200 | 500 |
3 141 | 137 | 135|133 | 132 | 131 | 130 | 129 | 127 | 126 | 125 | 125 | 124 | 124 | 124 | 124
4 |56,2|53,4|51,7|50,5(49,7(49,0(48,5|48,0|46,8 (46,1(45,4(44,9|44,5|44,3(44,1|44,0
5 133,2|31,1|29,8|28,8|28,2(27,6(27,2(26,9(25,9|25,4|24,9|24,4|24,1|23,9|23,8|23,8
6 |23,7|21,9|208|20,0|19,5|19,0(18,7(18,4(17,6|17,1|16,7|16,3|16,0|15,9|15,8]|15,8
7

8

9

18,8 |17,2|16,2|15,5|15,0|14,6|14,3|14,1|13,3|12,9|12,5|12,2|11,9|11,8|11,7|11,7
15,8 |14,4,13,5|12,9|12,4|12,0|11,8|11,5|10,8|10,5|10,1{9,80(9,57|9,46|9,39(9,34
13,9|12,6|11,7|11,1|10,7|10,4|10,1|9,89|9,24|8,90|8,55|8,26(8,04|7,93|7,806| 7,81
10 {12,611,3|10,5|9,92|9,52|9,20|8,96|8,75(8,13|7,80|7,47|7,19|/6,98|6,87|6,81|6,76
15 {9,348,25|7,57|7,09|6,74|6,47|6,26 |6,08|5,53|5,25|4,95|4,70(4,51 |4,41 |4,35|4,31
20 |8,10|7,10|6,46 |6,02(5,69(5,44(5,24|5,08|4,56 (4,29(4,01 |3,77|3,58|3,48 3,42 3,38
30 |7,05|6,12|5,53|5,12 (4,82 {4,58(4,39|4,24|3,75(3,49(3,22|2,98|2,79|2,69|2,63]| 2,59
50 |6,34|5,46|4,90(4,51(4,22{4,00(3,82|3,67|3,20(2,95(2,68(2,44|2,24|2,14(2,07]|2,03
100 | 5,85|5,014,48|4,11|3,83|3,61|3,44(3,30(2,84|2,59|2,32|2,07(1,87(1,75|1,68|1,62
200 (5,64 |4,81(4,29|3,92(3,65|3,43|3,26|3,12(2,67 (2,42|2,15|1,90|1,68|1,55|1,46| 1,39
500 | 5,51|4,69|4,18|3,82|3,54(3,33(3,16|3,02|2,58(2,33(2,05(1,80|1,57|1,43(1,32|1,23
w |5,42(4,62|4,10|3,74|3,47|3,27|3,10({2,96(2,51(2,27|1,99|1,73|1,49|1,34|1,21|1,00

Tabnuua .6.4 - Kputnyeckme 3HavyeHnsa gna 7 -kputepusa dumwepa Ha 0,05%-HOM ypoBHE 3HA4YMMOCTW

¢! Vi
3 4 5 6 7 8 9 10 | 15 | 20 | 30 | 50 | 100 | 200 | 500 | =

225 | 218 | 214 | 211 | 209 | 208 | 207 | 206 | 203 | 201 | 199 | 198 | 197 | 197 | 196 | 196
80,1|76,1|73,6(71,9(70,6(69,7|68,9|68,3|66,5(65,5|64,6|63,8|63,2|62,9(62,7|62,6
44,4 141,5(39,7|38,5(37,6|36,9|36,4|35,9|34,6(33,9|33,1|32,5|32,1|31,8|31,7|31,6
30,4|28,1|26,625,6(24,9(24,3(23,9|23,5|22,4(21,9(21,4|20,9|20,5]|20,1|20,2|20,1
23,5(21,4|20,2|19,3|18,7|18,2|17,8|17,5|16,5|16,0|15,5|15,1|14,7|14,6 |14,5|14,4
19,4117,6|16,4|15,7|15,1|14,6|14,3|14,0(13,1|12,7|12,2|11,8|11,6 |11,4|11,4|11,3
16,8 |15,1|14,1|13,3|12,8|12,4|12,1|11,8|11,0|10,6|10,2|9,80|9,53(9,40(9,32|9,26
15,0|13,4,12,4|11,8|11,3|10,9|10,6 |10,3|9,56|9,16|8,75|8,42 (8,16 | 8,04 |7,96 | 7,90

O oo NOULL &~ W

=
o
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15 {10,8|9,48|8,66|8,10|7,68|7,36|7,11|6,91|6,27|5,93|5,58|5,29|5,06|4,94|4,87|4,83

20 |9,20|8,02|7,28|6,76|6,38(6,08(5,85|5,66|5,07 (4,75(4,42 |4,15|3,93|3,82(3,75]| 3,70
30 |7,90|6,82|6,14|5,66(5,31(5,04(4,82|4,65|4,10(3,80( 3,48 |3,22|3,00|2,89(2,82]|2,78
50 |7,01|6,01|5,37|4,93(4,60(4,34(4,14|3,98|3,45(3,16(2,86(2,59|2,37|2,25(2,17|2,13
100 | 6,43 |5,47|4,87|4,44|4,13|3,89|3,70(3,54(3,03|2,75|2,44|2,18(1,95(1,82|1,74| 1,67
200 | 6,16 |5,23|4,64 |4,23|3,92(3,68(3,49(3,34(2,83(2,56(2,25|1,98|1,74|1,60(1,50]|1,42
500 | 6,01|5,09|4,51|4,10|3,80(3,56(3,36(3,21(2,72(2,45(2,14|1,87|1,61|1,46|1,34|1,24
w |5,91(5,00|4,42|4,02|3,72|3,48|3,30|3,14|2,65(2,37|2,07|1,79|1,53|1,36|1,22|1,00

MpumevaHune - UctoyHnkom gna Tabnany .6.1-1.6.4 asnserca [9].

KpuTnyeckne 3HadeHna [ONa 7F-kputepus, He Bowepwme B Tabnuyy I.6.4, ™moryT ObiTb
NpuBANMXXeHHO paccyYnTaHbl C TMOMOLWbLIO WHTEpnossuMnm BTOPOro nopsafka (KeBagpaTu4eckomn)
TabAnyHbIX 3Ha4YEeHNN.

KpuTnyeckne 3Ha4dyeHUs F-KpuUtepus, COOTBETCTByOWME v »30 1 ¥, »30 cTeneHen cBoboabl w
YPOBHIO 3HaymMmocTn 100(1- 1%, rper - [OOBepuTenbHas BEPOATHOCTb, TakXe MoryT 6biTb
npubanN>XXeHHo paccymnTaHbl Mo opmyse

AP 11
log g (M) =l P =-—|, r2
og 10l ) 550 ( [Vl sz (r.2)

roe
T 171 1
—=|—+=].
I

3HaveHua AP, 2P n T(F) ANna TUMUYHLIX 3HAYEHUA YPOBHSA 3Ha4YMMocTw 100(1- 7% npuBeneHsbl B
Tabnvue .6.5.

Tabnunua r.6.5

— 0,
100(1- 2 % AP 22 oo
10 1,1131 0,77 0,527
5 1,4287 0,95 0,681
2,5 1,7023 1,14 0,846
1,0 2,0206 1,40 1,073
0,5 2,2373 1,61 1,250
0,1 2,6841 2,09 1,672
0,05 2,8580 2,30 1,857

Ona He BoweALlwNX B HAaCTOSLWY Tabnnuy 3Ha4YeHUin 0OBEepUTENIbHON BEPOSATHOCTU P KPUTUYECKne
3HAYEeHUA F-KpUTepus MOryT ObiTb MOJSyHeHbl C MOMOLLbIO KBagpaTU4eckon (BTOpOro nopsigka)
MHTEepnoNsuMn/aKCTpanonaumn logl #) (nmbo TabynnpoBaHHbIX, /MO0 OLIEHEHHbIX Mo ¢opMyse) B
3aBUCMMOCTN OT log(1-F).

Kputnyeckne 3HayYyeHMs OpAWHAT HOPMWUPOBAHHOINO HOPMaJIbHOrO pacnpenefnieHns npuBedeHbl B
Tabnuue I.7.

Tabnwuua .7
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P 0,70 0,80 0,90 0,95 0,975 0,99 0,995
Z 0,524 0,842 1,282 1,645 1,960 2,326 2,576
2(1- 7 0,60 0,40 0,20 0,10 0,05 0,02 0,01

KpuTnyeckne 3Ha4yeHuns £, COOTBETCTBYIOLWME OOBEPUTESIbHON BEPOATHOCTU # Mpu OAHOCTOPOHHEN
MOCTaHOBKe 3ajayn wWanM  [OOBEpUTEsIbHOW BEPOSATHOCTM (YPOBEHb  3HA4YMMOCTW) 2{(1-F1  npwu
OBYCTOPOHHEN MOCTaHOBKe 3ajayu, npuBedeHbl B TepMMHAX HOPMUPOBAHHOM HOPMaJIbHOW
nepeMeHHon:

7=1"HK (r.3)

roekH wuo - napamMeTpbl HOPManbHOrO pacnpepeneHus - cpelHee W CTaHOAPTHOE OTKJ/IOHEeHus
COOTBETCTBEHHO.

Ecnwn P cTaHoBuTCA MeHblle 0,5, noaxonsllee KpUTUYECKOe 3HavyeHne CTaHOBMUTCS
oTpuLlaTeNbHbIM, COOTBETCTBYIOLLUM OBEPUTENBLHON BEPOSATHOCTU (1- 7).

MpunoxxeHne [
(obsa3aTenbHoOe)

Buabl 3aBUCMMOCTEN M nopaxoasuwme npeodbpasosaHua (cm. 5.1)

Buabl 3aBncuMocTen npmBeaeHsl B Tabanue A.1.

Tabnuua 0.1
Bun MNpeobpaszoBaHune JInHenHas 3aBUCUMOCTb B MNpumevaHne
3aBUCMMOCTU BMAE, KOTOPbIA NCMOJIb3YeTCSs dxidy
AN NOAFOHKM
1 y=loglx+ 5) log{ D) = &y + By log{m+ B) + Mepbl
D=K(m+5) "NIOrapuMNYeckoe" | + b T + &y Tlogl #m + B) (x+ 5 npeaocTopo-
0<m+5 WcnbiTaHne: & =1 XKHOCTU ROJIKHEI
ObITb MPUHATHI
npw Masbix
3HaYeHusaX (x+3),
TaK KaK BAMsIHME
OKpYrneHmns
CTaHOBUTCH
cyLecT-
BEHHbIM
2 y=z8 log{ 10y = By + & log{ m) + JInHna nooroHkKn
D=En® "cTeneHHoe" + 89T + BT log( m1) i byaneT npoxoanTb
B=1 NcnbiTaHme: & =0 1- 5 4epes Ha4ano
KOOpAMHaT.
O6Lwmm cnyvaem
ABnseTcs
cUTyaums, Korpaa
B=1/2vnnn 2
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3 _ J? log{ L) = by +& log[ {8 —w)]+ 3TOT cnyyan

hog E[l i ﬁ] ¥ = e | + 8T + 8T log] (B — )] 2./x(B-x) |4acTo BO3HMKaeT,
¥ ¥ Tuna "arcsin® NcnbiTanme: b 1 Koraa

0 <me B > pesybTaThl

coobLatoT Kak
MPOLEHTbI NN
Ka4YyeCTBEHHO Kak
"cyeT". Mpn
ManbIX 3HAYEHNSAX
X" BO BCeM
OnanasoHe
npeobpa3so-
BaHMe TpaHcop-
MUPYIOT K BUOY
y=ax, T K
crneunans-
HOMY Cay4ato
nyHKTa 2,
npuBeneH-
HOMY BbllLE
( x ] logl I =k +&y log] w8 — )]+ 3TOT cnyyan
y=log xE—-x)
no Kﬁ[l_ﬁ] B-x + by T+ byTlog] m(B — )] &2 % |BO3HUKAeT, Koraa
Tuna "logistic" NcnbiTamne: & =1 coobLueHHble
O<m=B pe3ynbTaThl
OLLEHEeHbI No
6annbHOM WKane
ot 0 no 5. lMpwn
ManblX 3Ha4YEHNAX
"z" BO BCeM
Onana3soHe
npeobpasoBaHue
TpaHcdop-
MUPYIOT K BUOY
¥ =log(x),
cneunans-
HOMY c/y4alo
nyHkKTa 1,
npuBeneH-
HOMY BbllUe
5 x JINHNSA NoaroHKN
y= arctan[—] log( D) = by +; log we® +5%)+ x*+2%  |ne npoxoauT
Tuna "arctan” +b2T+b3Tlog(m2 +8% B yepes Ha4vano
KoopouHaT. Mpwn
ManblX 3HA4YEHNAX
NcnbiTaHne: & =1 £ npeobpa3so-
BaHWMe TpaHchop-
MUPYIOT K BUOYy
y=1zx, cneuynanb-
HOMY c/y4aio
MyHKTa 2,
npuBeaeH-
HOMY BbllLe

MpuBeneHHble Bbille BUAObl 3aBUCMMOCTEN MpeacTaBseHbl rpadmyeckm Ha pucyHkax O.1-0.5. Bo
BCEX CNy4asax ¥ - MNPoOM3BOJIbHas MOJIOXKUTENbHAA MNOCTOSHHaA. YpaBHeHMe 3aBUCMMOCTU, KOTOpoe
MCNONb3YIOT AN8 NOAFOHKWN, BKAOYaeT PUKTUBHYIO nepemeHHyto T (dhopmyna E.1, npunoxeHune E), ¢
MOMOLLLbID KOTOPOW BO3MOXHO MPOBEPUTb, pasn4vyaldTCca N 3Ha4YMMO MNPUMEHEeHHble AN
MOBTOPSAEMOCTU (CXOAMMOCTM) U BOCMPOM3BOONUMOCTN Npeobpa3oBaHus.

0.1 Mpoueaypa BbiNOJIHEHUA Npeobpa3oBaHus
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Mpouenypa YyCTAHOBAEHWUS MPaBWILHOrO TuUMa npeobpa3oBaHUA W ero napameTpa i [OOJIKHA
BKJIlOYATb ciedytolime 3Tansbi:

a) nocTpoeHune rpadmka 3aBUCUMoCcTn nabopaToOpHbIX CTaHAAPTHbLIX OTKAOHEHUI ) U CTaHA4APTHbIX
OTKJIOHEHWUI A1 MOBTOPHbIX UCABbITAHUN 4 OT CpeaHuX no npobam () B BMAE AnarpamMm paccesHus u
BblIOOp 3aBUCMMOCTM (pucyHkn O.1-14.5);

6) oueHkn napameTpa npeobpaszoBaHMA F NO AuarpaMMaM pacCcesHus, 3a WCKIIYEHMNEM
cTerneHHoro npeobpasoBaHua (Bua 2 B Tabnuue [.1). Ans npeobpa3oBaHuin Buaa "arcsin" (sug 3) m
"logistic" (Bug 4) 3ToT napameTp byaeT n3BecCcTeH, Tak Kak B 0bounx cnyyvasax 7 - BepxHUn npepen nmbo
wkanel B 6Gannax, nubo '"cyeTa", B TepMMHaAX KOTOPbIX onpefeseHbl pe3ynbTaThl. [ONA
norapudgmmnyeckoro npeobpasoBaHna (Bung 1) paccynTbiBalOT 2 MO OTPe3KYy, OTCEeKAaeMOMy Ha
OpAVHAaTEe, W HakKOHY MNpPSAMON, OUEeHEeHHOW no pAuarpamMmam paccesHus. [MofobHbIM obpa3om
OLLeHMBAlOT F MO OTPE3KY OTCEKAEMOMY Ha OopAuHaTe, B C/ly4vae npeobpasoBaHus Buaa "arctan" (sua
5). B nwobom cnyvyae B cnepgyeTr OKPYrAMTb Tak, 4TObObl NONYyYUTb 3Ha4YeHUe, KOTOpoe yaoBMeTBOpseT
rpapukam onsa nabopaTopHbIX CTAaHAAPTHbLIX OTKJOHEHUA U CTaHAAPTHLIX OTKJIOHEHNIA ONA MOBTOPHbLIX
CnblTaHUI;

B) B COOTBETCTBMWU C pacyeTHOW npouenypon no E.3 npuaoxxeHmsa E oCcywecTBAAOT NOAFOHKY Mnof
onpefeneHHyo anHnio B Tabnmue [O.1 ana BbibpaHHoro npeobpasoBaHusa. KoadduuueHT 2 [na
CTerneHHoro npeobpa3oBaHUSA [OOJKEH 3HA4YMMO OT/AMYATbLCA OT Hynsa u obecnedymBaTb OLEHKY F,
KOTOPYIO OKPYIST 00 pa3syMHOro 3HaveHus. KoagpduumneHT & anga npeobpa3oBaHus Bupa "arcsin” He
[OJ/KEeH 3Ha4yumo oTamnyaTtbes oT 0,5. NMopobHbIM obpasoMm & Ana npeobpasoBaHuin Buaos "logistic”,
"log" n "arctan" He [O/KEH 3HAa4YMMO OT/INYaTbCA OT efuHuubl. B Kakgom cnydae wucnbiTaHue,
yCTaHoBseHHoe B Tabnuue 1.1, HeobxoamMmMo NpMMeHsaTb Ha 5%-HOM ypoBHe 3Ha4YuMocTu. MNMonagaHue
pe3sysibTaTa WUCMbITAaHUM B KPUTUYECKY 06s1acTb O3HavaeT, 4To /inmbo HekoppekTeH BbIbOp Tuna
npeobpasoBaHuns, MO0 HEKOPPEKTHa OuUeHKa napameTpa 5. MoaobHbiM 0bpa3oM KOIPMPUUMEHT & B
Ka)XQoOM cnyvae [o/KeH 6biTb MpoBepeH OueHKOW Hynd. OTpuuaTenbHbIM pe3ynbTaT B 3TOM Clyyae
O3Ha4YaeT, 4To npeobpa3oBaHMA OS99 MOBTOPSEMOCTM (CXOAMMOCTM) W AONs BOCMPOU3BOAUMOCTMU
pa3nyaloTca. B HEKOTOpbIX CAyYasxX HalM4yne aHOMasibHbIX Pe3ynbTaToOB MO 5.2 MOXET Bbi3blBaTb
TakKoe pa3nuyune;

r) ecanm WuCnbiTaHWA, NPUMEHEHHble Bbille, [anau MNOoJIOKUTEsNbHble pe3yabTaTbl, MNPOBOAAT
cooTBeTCcTBYOWMM o06pa3oM npeobpa3oBaHMe BCeX pe3ynbTaToB, MNEepecHUTbLIBAOT cCpedHue wu
CTaHOapPTHbIE OTKJIOHEeHWUs, NCNOJIb3ysl Npeobpa3oBaHHbIE pe3ysibTaTbl, U CTPOAT HOBbIE AMarpaMmbl
paccesHus, Kak NpeasioXXeHo B NyHKTe a). Tenepb 3TW AMarpaMMbl MOKa3biBalOT MOCTOSHHbLINA YPOBEHb
ans nabopaToOpHOro CTaHOAPTHOINO OTKJIOHEHUS N MOCTOSIHHbLIA YpPOBeHb (HO He 0b6A3aTesibHO TOT XKe
CaMblil) ONa CTaHAAPTHOrO OTK/OHEHMSA MO MOBTOPHbIM UCObLITaHMAM. [lpouedypa WCMbITaHUA
OLHOPOLAHOCTW NMpuBefeHa B 5.3 HacTosLWero ctaHgapTa.

OdvarpaMMbl paccesiHusA

o
3

D=K(m+B), (m+B)=0

PuncyHok .1
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D
0 m
D=Km® B>1
PucyHok [.2.1

D—
] m
D=Km® 0<B8>1
PucyHok [.2.2
D_
0 m
D=K_|7(1-2) 0smsB
PucyHok 1.3
D_
0 m

D=K7(1-4),0sm=B

PucyHok [.4
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D

D=K($;BQ),B>U

PucyHok 0.5

MpunoxxeHne E
(obs3aTenbHOE)

MeToA B3BELWEHHOro JIMHEMHOro perpeccMoHHOro aHasusa (cm. 5.1)
E.1l MNosAacHeHue pnA NnpuMeHeHUA (PUKTUBHOU NepeMeHHOMU

E.1.1 B obwem cnyyae ABe passiNyHble NepeMeHHble ¥} U ¥; NMpu nocTpoeHun rpadmnka 3aBMCcMMOCTH
OTHOCUTENLHO OQHOWN N TOWN XXe& HEeE3aBUCUMOW NepeMeHHon ¥ 6yayT AaBaTb pPa3/iMYyHbie 3aBUCUMOCTMU:

=&y i &,

Yy = by +by X, (E.1)
roe Ko3pMhULMEHTbI & OLIEHUBAIOT C MOMOLLbIO PErPeCcCHOHHOr0 aHaan3a. [Ins Toro, 4Tobbl CPaBHUTH
[lBE 3aBUCUMOCTU, PUKTUBHASA NepeMeHHas T MOXXeT bbiTb onpeaeneHa Takmm obpasom:

T =1T,- NOCTOSIHHAs BeNYMHA A8 KaXKAoro HabnoaeHms 1;;

T =T,- MOCTOAHHAA BE/IMYNHA ON5 KaXXA0ro HabnoaeHns vy .

n=0.

E.1.2 [onyckas, 4To ¥ npeacTaBAseT KOMOMHAUMIO ¥} U 5, CTPOAT rpadnk eanHon 3aBMCMMOCTH
Y=by+i X +byT+5TE (E.2)

roe, Kak un npexpge, KoappuumeHTbl & OUeHMBAIOT C MOMOLLbI perpeccuoHHoro aHanmsa. [pwu
CpaBHeHMN ypaBHeHun (E.1) n (E.2) o4eBngHO, 4TO

b =dg +8T;
by =y +82705. (E.3)
MosTomy
bip—byp =5 ([ -5 (E.4)
MNopobHbiM obpasom
by —by =& -1, (E.5)

Onsa nccnepnoBaHUa pasnydmsa Mexay &y N dyy HEOOXOAUMO UCMbLITaTb TONbLKO KOIPPULMEHT &, Kak
KO3(PULMEHT, OTANYHBLIA OT HyNnsA. MNMoaobHbIM obpa3omM AONa BbIABNEHUS Pa3NYUAa MEXAY &y W by
NCNbITbIBAOT KO3PDULNEHT & KakK KOIPPULNEHT, OT/INYHLIN OT HY 4.

E.1.3 0ns 7 n 73 MOryT 6bITh BbibpaHbl Ntobble OTNINYHbIE OT HY/S 3HAYeHUs. TeM He MeHee B CUNy
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TOro, 4TO MoKasaTesib "BOCMPOU3BOAUMOCTbL" ABSSETCA OCHOBOM WUCMAbITAHUA MPU KOHTPOJIE KayecTBa
no cneuyndukaunam (pasgensl 9 n 10 HacTosAwero CTaHgapTa), BbIODOPOM BecCa MNpu OLEHMBaAHUN
3aBMCUMOCTEN NoKasaTenem npeumsnoHHocTn ("precision") cneayeT oOTpa3nTb 3TO MNOJIOXKEHME.
CnepyetT npuMeHATb "OTHOWEHWE BaXXHOCTU" KakK 2:1 B MNOAb3y BOCMNPOU3BOAMMOCTU MyTeM
yCTaHOBNeHUsa ;=1 nm=-2, Korga 7; OTHOCUTCS K Trpaduky 3aBUCUMOCTM nabopaTopHOro
CTaHAAPTHOro OTKJIOHEHUSA, @ 73 OTHOCUTCH K rpadmkKy 3aBUCUMOCTU CTaHAAPTHOrO OTKJ/IOHEHUS ONA
MOBTOPHbLIX UCMbITAHUN,

E.2 BbiGOp ucnonb3yeMbix B perpecCMOHHOM aHaJiuse BeCOB
E.2.1 Ona TOro, 4Tobbl Y4nTbiBaTb OTHOCUTENLHYIO MPEUU3UOHHOCTb MEepeMEHHbIX, MOoJIyYeHHbIX
npu NOAroHKe, B perpecCMoHHOM aHanmie csefyeT UCMOoJb30BaTb Beca, 06paTHO nNponopumoHaibHble

ancnepcnmnm nepemMeHHbIX, noay4eHHbIX npum noaroHKe.

Ona nepeMeHHON 1, KOTOpas ABASETCA OLEHKOW CTaHOApPTHOMO OTKJIOHEHUA reHepanbHOoMn
COBOKYMHOCTWN &, OCHOBAHHOW Ha v{D) cTeneHsAx cBobonabl, hopMyy A8 ANCNEPCUN BblpaXkaloT Kak

var(D) = G* / 2v(D) . (E.6)

Mpwn 3ameHe 52 ee OLEeHKOWN 2 BEC 3TOW NepeMeHHON MpUbAnXXeHHO ONMUChIBAOT BbIPa>KeHUEM
w(D) = 2v(D) 1 D2 . (E.7)
O4eBMAHO, NPU yBENVNYEHUN CTAaHOAAPTHOrO OTKJIOHEHUS [ BeC byaeT cooTBeTCTBYOWMUM 06pa3om
yMeHblaTbcsA. o 3TOW MPUYMHE MEepPEMEHHYI0, MOJIYYEHHYIO MNpPU MNOATOHKE KaK B3BELUEHHYIO
perpeccuto, cnepnyeT 3aMeHUTb (QYHKUMEN CTaHOAPTHOMO OTKJIOHEHWS, KOoTopas naeT Bec, He

3aBucCALWNN OT HOJ'Iy‘-IeHHOI7I npum noaroHke I'IepeMeHHOI7I.

E.2.2 B cnyyasnx, Korga yHKUUs g(l) NoaroHseTCs fierye, 4eM cama nepemeHHas o, popmyny ans
LVCNEepCcum BbipaXkaloT Kak

ag 2
var[ g 2] = (EJ Var(D7 . (E.8)

MosToMy OonA PYHKLNN HaTypasibHOro siorapugma

1 1y o
var[log{ D] = ? Var(lh = ? m . (E.9)

Ecnn Tenepb 3aMeHUTb 52 €€ OUEeHKOW p?, To BeC pnslegl Dy npmbamxeHHo BypeT onucbiBaTbCA
Bblpa>keHnem

wilog( LN] = 2v(L)) . (E.10)

Taknm obpasoMm, Npu OeNCTBUSAX C MexXJlabopaTopHbIM CpeaHeKBaApaTUYeCKNM OTKIOHEHUEM [ 1
cpefHeKBaApaTUYECKNM OTKNOHEHMEM OJ1S MOBTOPHbLIX UCMbITAHUN 4 PerpecCUOoHHbLIN aHanus3 cnepyeT
BbIMOJIHUTE B log{IN W log(d), Tak Kak Torga npu Bbibope Beca OyaeT MPUHATO B pacyeT TOJIbKO
KOQINYEeCTBO [aHHbIX, HAa KOTOPbIX OCHOBAHO CpefHeKBafpaTuyeckoe OTKJIOHeHMe. 3aBUCUMOCTb,
oueHeHHaa TakuMm obpasom, byneT B MeHbLIEN CTerneHu 3aBuUCeTb OT BbIOOPOK, B KOTOPbIX A0AA
MOTePAHHbIX AaHHbIX BbICOKaA.

E.2.3 O603Havyasi cTeneHn cBoboabl Kak (D) ONs Mexx1abopaTopHOro CpeAHero KBaapaTUyYecKoro
OTKJIOHEHUS 0 WU Kak vid) ans cpeagHeKBagpaTU4eCKoro OTKJIOHeEHUA OJ2id NMOBTOPHbIX V|C|-|b|TaHV|V|d,
hopMyny As pacyeTa BECOB BbIpaXKaloT Kak

wllog{ L] = 2w (1}, (E.11)
wllog(d1] = 2vid) . (E.12)

MpuMeyaHne - MpocTasa (HeB3BelLLUEHHas) perpeccusi COOTBETCTBYET B3BELUEHHOW perpeccuu, B
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KOTOpPOW BCe BeCa MMET NOCTOAHHOE 3Ha4YeHne, paBHOe egnHULE.

E.3 BoiuucnurenbHas npoueaypa npuv BbiNOJIHEHUU perpecCMoOHHOro aHanusa

E.3.1 MpueMbl 4nsg Hanay4ywen NOAFOHKN K NPSMON NMHUKX No opmyne (E.2)

E.3.1.1 CHayvana coctasnstoT Tabnauyy E.1 3Ha4YeHUn MepeMeHHbIX, KOTOpble WUCMOMb3YIOT AN4
MOCTPOEHUA rpaduka perpecCcMoHHoON 3aBUCUMOCTM, BMECTEe C COOTBETCTBYIOLWLMMU BecaMu. OyHKUUN
g1 Wg; BO BCeEX CJiydyassX OCTaHYTCA HaTypaJibHbIMW JlorapudmMamMu, KOTOpble COOTBETCTBYIOT

onpeaeneHHbIM Npeobpa3oBaHNAM, Kak yCTaHOBeHO B [1.2 (MpunoxxeHne ).

Mpu mncnonb3oBaHUM CUMBOJIOB, YCTaHOBNEHHbIX B Tabnuue E.1, cdopmyna E.2 gna momenu, c
MOMOLLbIO KOTOPOW OCYLLECTBAAT NOAMOHKY, MPUHUMAET BUA

Y=bytia Hhgxg tixg, (E.13)
OTpe30K bD , oTCekaeMbl Ha opaonHaTe, MOXXKHO NCKJTIOHYNTbL, NMepernncaB Bblpa>XeHne B Bnae

=Fl=8lx —X)+k(n -X)+kx - 5], (E.14)

roe ¥, x, I3 N x3 ABNAOTCA CpPeaHUMN B3BELLEHHbIMW 3HAYEHUSAMWN, HanpuMmep:

n
ZWJ'in

S = N (E.15)
sz'

=l

roe » - YACNO0 ToyeK (yaBoeHHoe 4ncsio npob), Mo KOTOPbIM CTPOSAT rpaduK.

Tabnuua E.1
Mpoba DOYyHKUMA DOYyHKUMA PNKTUBHAA Bec
CTaHOapTHOro BLIBOPOYHOrO | NepemeHHas T Tey
OTKJIOHEHUS g cpeaHero g,
1 g1 (D) 1
: £2(m) g2(m) 2v (D))
2 g1(n) 1
: galmy) galmy) 2v(Dy)
3 g1 (D) g2 (m3) 1 g2 (m3) 20 (Dy)
S 210D 1
he £2(mg) g2 (mg) 2v(Dy)
1 g1 id)) -2
o £2(m) ~2g40my) 2v (@)
2 £1ld9) -2
e ga(m) — 2ggimng) 2vidy)
3 gy(ds) -2
he gq (3] — 2gg(ms) 2vids)
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S g1dyg) ga0mg) -2
—Zgylmy) 2v(d g
Ob6o3HayeHune
rnepemMeHHom Y Xy Xy Xgg Wy

PeweHne no ¢dopmyne (E.14) ¢ nomowlbio MeToda HaMMEHbLUMX KBaApaToB TpebyeT peleHus
CUCTEeMbI YCNOBHbIX (HOpMasin3oBaHHLIX) ypaBHEHUIA B hopMe:

@y = ay ) +apphy fapsls,
ayg = agdy tagphy taphs, (E.16)
ay3 = ashy +aph; +assis.
MpuMepb! peLleHnii AN 31EMEHTOB @y U @y AaHbl B TEPMUHAX B3BELUEHHbIX CPEAHUX %
g = Sowy(xy - B30 a3 = vy (xy — By — B3
dayy = 2w 0y~ P)xy —F) ) ay, =T w(y -3,
gy = Sy (xgy — Tp)% 0 @3 = Sy (xoy — B )y — T3l
ayy = 2w Oy = I Ey — X)) ay, = Tow Oy -5

MonyyuB peweHne ypaBHEHUA OTHOCUTENbHO &, &, W &3, PAaCCYUTLIBAIOT OTPE30K, OTCEKAEMbIN Ha
opAVHaTe, B TEPMMHAX B3BELLUEHHbIX CPeAHNX NepeMeHHbIX

E.3.1.2 OueHkM KO3IPPUUNEHTOB & MOryT ObiTb CyMMUpPOBaHbl B TabnnyHoi dopmMe, KOTopble
BMeCTe CO CTaTUCTUYECKUMWN AaHHbIMW A9 UCNbITaHWU NpeacTaBaeHsl B Tabnanue E.2.

Tabnuua E.2
MoaroHsiemMan nepeMeHHas OueHKa CpenHekBaapaTn4eckoe 3HavyeHune ons
Ko3(hhnLMEHTOB OTKJIOHEHUEe AN OLEeHKMN WCNbITaHUA MO ¢-
KpuTeputo

OTpe30oK opanHaThl By

2q I
BbibopoyHoe cpenHee N

S| b}
OUKTNBHaA NnepeMeHHas Ay

g3 by
B3aumogencrseme "OUKTNBHaA By
nepeMeHHas = cpegHee" 23 f

Ona Toro, 4Tobbl 3anonHUTL Tabnuuy, HeobxoOoMMO paccyMTaTb CpefHekBagpaTuveckoe
OTKJIOHEHMEe HabnogaemMblXx 3HAYEHUA ¥ OTHOCUTESIbHO JINHUM perpeccun. DTy OLEHKY Ha3blBaloT
OCTATOYHbIM CpefiHEKBaAPaATUYECKMM OTKJIOHEHNEM U BbipaXkatoT POpPMY oW

1
S:Jm(aﬂ - bay; —baayy — byays) - (E.18)

Torpa Bblpa)keHUsa O cpefHeKBaApaTUYeCKOro OTKJIOHEHUSA OLEHOK NMpUuHMUMaloT BUA
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g =8.Joy , ANai=1, ..., 3

1
=0y =S\I;+C“Elz "rszfj? +6331f:.‘? +2612f152 +2613f133 +2623f223 ’ (Elg)

rae 3/1eMeHThl ¢; COOTBETCTBYIOT 3Ha4YeHNSAM 00paTHON MaTPULLbI, COAEPIKALLEN SNIeEMEHTbI &y .

E.3.2 3Ha4deHune (-KpuTepusa - 3TO 3HaAYeHUe OTHOLUEHUSA (b —Ki/e;, TAe K - NOCTOSAHHasA BesnYnHa.
CpaBHEHNEM 3TUX 3HAYEHUN C KPUTUYECKUMU 3HAYEHUAMU :-KpUTepusa B Tabnanue .5 (mpunoxeHne IN)
BO3MOXXHO YCTaHOBWUTb, OT/INYAETCA NN KO3I(pPUUMEHT &- oT ¥. Ecnm i 6onblue, 4EeM KpUTUYECKoe

3Ha4YeHne, cooTBeTCTBYOWEE 5%-HOMY YPOBHIO 3HAYMMOCTU U (x—4) CTeneHsaMm cBoboabl, TO OaHHbLIN
KO3(h(PULIMEHT MOXKHO pacCMaTpmBaTb KaK OT/IMYAOLMIACA OT . B 4aCTHOCTWU, C MOMOLUbLIO 5 MOXXHO

NAEHTUDULNPOBATD, ABNAETCS JIN HAKJIOH & MOAXOASLLMM, @ C MOMOLLbIO {3 ONPenensTh, pa3/inyatoTcs
JIN HAaKJIOHbI ANA Mex1abopaToOpHOro cpefiHEKBaAPATNYECKOr0 OTKIOHEHUS N CpegHeKBagpaTUYeCcKoro
OTKJIOHEHUSA ans NOBTOPHbIX onpeneneHunn. Tak Kak 06bI4HO MexxnabopaTopHoe
cpenHekBagpaTMyeckoe OTKAOHeHMe 6osblue, 4YeM CpefHeKBaApaTU4Yeckoe OTKJIOHeHWe ans
NMOBTOPHbLIX OMNpefesieHn i Npu O4HOM U TOM >Xe 3HavYeHUn cpefHero no npobe, To & 06bIYHO OypeT
yKa3blBaTb Ha TO, 4TO KOIPPUUNEHT &5 OTINHAETCH OT HYNS.

E.3.3 MNpumep NoAroHKM C MOMOLLbIO CTEMEHHOM YHKUUWU (BUA 3aBUCMMOCTM 2 B Tabnuue O.1,
npuno)xeHue [1) n B3BELWEHHOW JINHENHON perpeccmmn

OKpyrfneHHble 3Ha4YeHus cpefHuX No npobam n cpegHeKBaApPaATUYECKUX OTKIIOHEHUN, NOJlyYeHHbIX
Ha OCHOBE OaHHbLIX MO BpPOMHBIM 4Yucnam mn3 .2 (npunoxkeHue ), NnpueeneHsl B Tabnanue 1 HacTosAwero
CTaHpapTa.

E.3.3.1 Ha pucyHke E.1 ¢ nomowblo rpacuka B bunorapnpmMmyeckmx KoopgmHaTax nokasaHo, 4To
cTeneHHoe npeobpasoBaHue corsacyeTcs C AnarpaMmmamMmn paccesHus.

E.3.3.2 MNapameTp npeobpa3oBaHusa & HeT HeE0H6X0OMMOCTM OLLEHMBATL MO rpadpunky Ha pucyHke E.1,
TaK KakK ero rnoJjiy4yatoT Npun perpeccMoHHOM aHanamie cnegyowmnm obpasom.

E.3.3.3 YpaBHEHME NUHUWN, ONS KOTOPOW BbLIMONHAKT NoAroHky (Tabnuua O.1, npunoxeHue 1),
nveeT BUA

logl D = &y +5 loglm) + 89T + 53T log(m) .
3Ha4YeHns, A1 KOTOPbIX BbIMOJHAOT NoAroHKy (Tabnuua E.1), npeacTtasneHsl B Tabnuue E.3.

OnpefeneHne perpeccMoHHON 3aBUCMMOCTU MO METOAY HaUMEHbLUNX KBaApaToB TpebyeT pelueHns
CUCTEMbI YCJIOBHbIX YPaBHEHWIA:

614,671 =939 8548 — 03585248, — 493,04548,;
188,526 = 3585248 + 6735208, + 1409585, ;
195477 = —433,0458 + 1409585 +5362,278; .
Ons pacyeTa Takxe HeobxoanMmbl cnegytolime BeMYMHbI
ay =505,668;
5=2,23868.

Tabnuvua E.3
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Mpoba Norapudcpm Norapundgm PnkKTUBHaA (PukTUMBHaA Bec
cpenoHeKBaApaTUYeCKOro cpenHero nepemMeHHas 7| nepemMeHHas)-
OTKJIOHEHUSA 3Ha4yeHmsa no [log (cpenHee)]
npobe
1 -0,3158 0,7655 1 0,7655 16
2 0,7969 4,1804 1 4,1804 18
3 -2,7046 -0,2802 1 -0,2802 28
4 -1,5568 1,2932 1 1,2932 22
5 -1,2358 2,3888 1 2,3888 18
6 0,4029 3,8755 1 3,8755 18
7 1,0762 4,7378 1 4,7378 18
8 -1,8401 0,1975 1 0,1975 18
1 -2,0644 0,7655 -2 -1,5309 18
2 -0,2015 4,1804 -2 -8,3609 18
3 -2,9957 -0,2802 -2 0,5605 18
4 -2,1585 1,2932 -2 -2,5864 18
5 -2,3613 2,3888 -2 -4,7775 18
6 -0,6415 3,8755 -2 -7,7510 18
7 -0,0674 4,7378 -2 -9,4756 18
8 -2,8612 0,1975 -2 -0,3949 18
O603Ha4veHune
rnepemMeHHoun Fi Ay Xy Ty Wy

Pe3ynbTaTbl BbIHMCIEHUIA CYMMUPOBaHLI B Tabnuue E.4.

Tabnuua E.4

HanmeHoBaHMe nepeMeHHbIX A4 OueHku CpenHekBagpaTu4eckoe t-KpuTEpun

MNOArOHKM KO3((PpUUMEHTOB & | OTKJIOHEHWE O/19 OLEHOK 2

OTpe30K opOunHaTHhI -2,4064 - -
leg (cpenHee) 0,63773 0,07359 8,67
POUKTMBHaA nepemMeHHas 0,25496 0,13052 1,95
(PuKTUBHaA NnepemMeHHasn) log 0,02808 0,04731 0,59
(cpenHee)

Mpu cpaBHEHUN 3KCNEPUMEHTASIbHbLIX 3HAYEHUN :-KPUTEPUSA C KPUTUHECKUMU 3HAYEHUSAMUN Ha 5%-
HOM YpOBHe 3Ha4YMMocTu Ang 12 cteneHen cesobonbl (a MeHHO 2,179), npuseaeHHbIMK B Tabnnue I.5,
MOXHO BUWAETb, YTO HAKJOH % 3HA4YMMO OTAMYaeTCsa OT Hyna (& =0,638). 3To noaTBepXAaeT TO
06CcTOATENLCTBO, 4TO Npeobpa3zoBaHue 6bI10 HeobxoanMMo. Kpome TOro, HakJIOH #;, a ClefoBaTeNbHO, U
npeobpasoBaHne, SABNAETCA OAWHAKOBbIM U Ansa MexsabopaTopHOro cpefHekBagpaTM4ecKoro
OTKJIOHEHUS W [Na CcpefHeKBafpaTU4eCKOro OTKOHEHUSA [AJ19 MNOBTOPHbIX WCMbITaHUN, TakK Kak
KOIPPUUMEHT & HE OTJIMYAETCH 3HA4YMMO OT HYJIA.

E.3.3.4 Tak KakK Hak/OH ¥ (% =0,638) umeeT cpepHekBagpaTuyeckoe oTkoHeHne 0,074, TO
npnbnn3ntenbHo 66%-Haa pgoBepuTenbHaa obnactb (0,638+0,074) comep>XUT 3HayveHune 2/3.
CnepoBaTenbHO, OKpyrjieHue, npuBoasiiee K 3TOMY 3HaAYeHuio, MNPUBOAUT K TPagULUNOHHOMY
npeobpa3oBaHmnio

g 223

E.3.3.5 Ha pucyHke E.2 nokasaHbl Aumarpammbl paccessHUs, COOTBETCTBYIOLLME YCJIOBUSAM,
Mojsly4yeHHbIM MOC/Ae npuMeHeHUs rnpeobpa3oBaHUa W nepecyeTa cpegHux Mo npobam wm
cpeoHeKBaApaTUYECKUX OTKMNOHEHWA. [uarpaMMmbl MNOKa3biBalOT WOEHTUYHbIE YPOBHW W  ANS
MexnabopaTopHOro  cpefHeKBaApaTUYeCcKOro OTKJIOHEHMSA, W  OAA  cpefHeKBagpaTM4ecKoro
OTKJ/IOHEHNS MO MOBTOPHLIM UCMALITAHMAM AJaa Bcex npob, 3a uckawydeHmem npobel 1. B caydvae
rnocnegHen npobbl 3KCTpemasibHOe 3Ha4deHune o6ycnossneHo Bbibpocamm (cMm. npumep B 5.2.2
HacTosAWero cCTtaHgapTa).
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[uarpammbl paccesHus

log (cTaHpapTHOE OTKNOHEHWE)

log (cpegHss npoba)
o — CKO nabopatopwua+CKO gyGneii

PucyHok E.1

o .
e
T -
I 4
o
e
=
2
o |
@
2
|J-:' » ™
g - - -
5[— "
- " u
i —
U L]

T T T T T T T T

CpenHsa npoba
o — CKO nabopatopusa + CKO gybnei

PucyHok E.2

MpunoxxeHne X
(obsaA3aTEeNbHOR)

MpaBuna oKpyrjeHus pe3ysbTaToB

K.1 Obuwee npaBMIO COCTOUT B TOM, HYTO pe3ynbTaTbl UCMbITAHUIA He CenyeT OKpyrnaTb rpybee,
yem OO0 OAHOM [OecCATOM 3HaYeHUs BOCMPOU3BOAMMOCTM MeToda WChbiTaHUN. [MpakTU4eckn 3TOo
O3Ha4aeT, 4YTOo ANA OEeCATUYHOW CUCTEMbI NPeaCcTaB/eHNS pe3y/ibTaToOB Takon Bbibop AenaeTcs U3 paaa
1, 0,5;0,2; 0,1; 0,05; 0,02 n T.4. (TaK KaK €QUHCTBEHHbLIMUN LESbIMU YUCNaMu, KpaTHbIMK 10, aBnatoTcs
1, 2 n 5). Ecnn uudpa, 3aHMMaloWas MecTo AeCATbIX B 3HAaYEHNM BOCNPOU3BOAMMOCTU, OT/IMYaeTCH OT
undcp NpuBeOoeHHOro Bbille psada, TO cneayeT UCNosib3oBaTb UUGppPy, KOTopaa asageTca banxanwen
MeHbllen uugpon psapa. Tak, ecnm 3HadYeHue BOCMPOU3BOOUMOCTM paBHO 5, To pesynbTaT crienyet
okpyrnatb go 0,5. OgHako ec/in 3HayYeHMe BOCMPOU3BOAMMOCTU paBHO 4, TO pe3yabTaT cleayeT
okpyrnats o 0,2.

K.2 Mpwn oKpyrneHun 4yncna cnenyet BblbnpaTh 6AMKaNLIYO OKPYTrAEeHHYIO0 Lndpy U3 AONYyCTUMOro
psana. Ecnn Bo3moxxeH Bbibop nwbon M3 OByx AONyCKaeMbix uUupp pspa, T.e. ecnanm noasexxailliee
OKPYF/IEHUIO YUC0 HaxXOAUTCHA TOYHO MocepeaMHe Mexay [OBYMSA OO0NYyCKaeMbiMM 4YuUcnamu, TO
BbIOMPAOT OKPYr/IeHHOE Yncno, npeactasnatouwee cobor YeTHOE YNCNO, [ECATUYHBIN pa3psas KOTOPOro
COOTBETCTBYET eauHunue okpyrneHmsa. Hanpumep, ecan 0,1 - eaMHULa OKPYrieHUs, TO 3HaYeHue
nokasaTensa 23,55 cnegyet okpyrnanTb 0o 23,6, B TO BpeMs KakK 3HadYeHue 23,45 cnegyeT oKpyranTb 00
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23,4. Ecnm eguHunua okpyrneHusa 0,02, To 3HaveHue nokasaTtensa 5,03 cnepyet okpyramTb 0o 5,04, a
3Ha4deHune 5,01 cnepgyeT okpyrnnTb Ao 5,00.

K.3 Ecam npouenypa OKpyrin1eHUs OroBopeHa WM BbiTeKaeT U3 MeToda WUCMbITaHUR,
BbILLEN3O)KEHHbIE CTAaTUCTUYECKM OBOCHOBaHHbIE MpaBufia MOryT ObiTb MPUMEHEeHbI He Bcerpga.
Hanpumep, B cTaHZapTHOM MeToAe onpefeneHns BA3KOCTU acdasibTOBbIX BUTYMOB, paCcTBOPEHHbIX B
HedpTAHOM Macne, N 4OPOXXHOro butyma no ctaHaapTy [10] 3Ha4YeHne BOCNPOU3BOAMMOCTU PaBHO 2 C, a
Ons BA3KOCTW, paBHon 20 C u Bbiwe, paBHO 10% cpegHero 3HayeHWsA, HO BMecTe C TeM MNPUHAT
WHTEpBaNa OKPYrieHns, paBHbIn 1 C.

MpunoxxeHne U
(cnpaBo4vHoeE)

MoscHeHmsa K popMynam, npuBeaeHHbIM B pa3gene 7

N.1 Nyctb cﬁ ABNAETCHA AOUCMepcnen pesysibTaToB, MOJIYYEHHbIX B YC/JOBUAX CXOOAUMOCTU
(noBTOPSiEMOCTW), TOrga » PacCcYNTbIBAOT Kak

Z.f20y . (n.1)

MycTb i ABNAeTCA Ancnepcuen, obycnosieHHoN AeNCTBMEM BCEX TeX UCTOYHUKOB M3MEHYMBOCTH,
KOTOpble BHOCSAT BKJlag B W3MEHYMBOCTb pe3y/ibTaTOB B YC/JOBUAX BOCMNPOM3BOAMMOCTM, 3a
NCKJIIOYEHUEM UCTOYHUKOB, KOTOpPble (hOPMUPYIOT YCNOBUS MoBTOpsieMocTW. Torga (of +oi) siBnsieTcs
Ancrnepcuen pesynbTaTos, NONYYEHHbIX B YC0BUAX BOCMPON3BOAMMOCTN.

K PaCCYNTbIBAOT KakK

P fF e w.2)

roe z AsnseTcsa akTopoMm nepecyeTa [11l] cpegHeKBaApPaTUYECKOro OTK/OHEHUSA B AOBEPUTESIbHOM
nHTepBane (Tabnuua .7, npunoxxeHune '), KOTopbIN CcoOTBETCTBYET 95%-HOMY YPOBHIO BEPOATHOCTMU
npu ABYXCTOPOHHEN MOCTAaHOBKE 3adayun, T.e. paBHAeTca 1,96.

Oncnepcnsa cpegHero i pe3ysbTaToB, MOJIYYEHHbLIX B YCNOBUSAX MOBTOPSAEMOCTU (CXOOUMOCTU),

cocTaBnsieT of fk .

Mo3TomMy AMcCnepcust pa3HOCTWM OTAEJSIbHOrO pe3ysibTaTa U CPefHero ocTasibHbIX Pe3ysbTaToB A
pafda u3 i TakKux pe3ynbTaToB COCTaBNAET

%-1) 1962 206-1’

2 2
R £ (1.3)

n 95%-HbIN ,D,OBepI/ITeJ'IbeIIZ nHTEpBan And abCcoNIOTHOro 3Ha4YeHNsa Takon Pa3HOCTWN COCTaBNAET

r =196 108 + e S (1.4)
W k-1 V2D

Ecnn cpepHee & pe3ynbTaToOB MOJyYaldT B KaXAoW W3 HeECKOJIbKMX JNabopaTopuil, To Takue
nabopaTopHble cpeHne 3HaYeHMS XapaKTepM3yoT ANcnepcuen

B o= Ll 1]). w.5)
k 2 196 k
0603Ha4ymMMm
_ g2 o211, 1.6
Ry = |R"-r [1 k] (n.6)
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Torpa 95%-Hblii LOBEPUTESIbHLI UHTEPBaN AN TaKUX CpegHUX Npu OBYCTOPOHHEW MOCTaHOBKE

(Cpe,ﬂ,HEE)_l,gﬁa,J—+01 (Cpe,ﬂ,HEE)_— (I'I ; )
L '\.,|2

[loBepuTenbHble UHTEpPBasbl AN YPOBHEW BEPOATHOCTU, OTANYHbLIX OT 95%-Horo, mMoryTt 6bITb
paccynTaHbl C TMOMOLWbIO MNOOXOAAWMX 3HavYeHun £ wu3 Tabnuubl .7 (nNpunoxeHue T[) (gna
OAHOCTOPOHHEW WAN ABYCTOPOHHEN MOCTaHOBKWM B 3aBMCUMOCTU OT YCJIOBUIM 3a4a4vyn) YMHOXXeHMUeM Ha
dakTop nepecyeta Z/1,96. Mpn OAHOCTOPOHHEN MNOCTaHOBKe 3afdavn Ona 95%-HOoro YypoBHSA
BEPOATHOCTU Z cocTasnseT 1,64, a pakTop nepecyeTa - 0,84.

1.2 B obwiem cnyyae cuTyauums BbIrNsguT cienyowmm obpasom: cpefHne pesysibTaTbl 4N cepui
U3 iy, k3, ..., ky pe3ysbTaToOB COOTBETCTBEHHO MojlyyatoT ¥ nabopaTopuii, Aucnepcrs cpeaHero ons v
Taknx NabopaTopHbIX CPeAHUX COCTaBNsAET

1 2 2 1
— G—D+612 +,...,H G—D+Gf‘ = B*-L|w
A ] ke 2N156 N

)
o
|
| =
|
’
2|
-
| |
=
00

0O603Ha4YMM

2
R4=\,R2—L[N—L—,...,—LJ. (1.9)
Nl K ey

Mpn oBYCTOPOHHEN NOCTaHOBKE 3aAaun 95%-Hbln [OoBEPUTENbHbIM MHTEpPBaa COCTaBNseT

{cpegres) £ (1.10)

Ry
oW
[loBepuTenbHble UHTEpBasbl ONA YPOBHEW BEPOATHOCTU, OTJIMYHbLIX OT 95%-HOro, mMoryTt 6bITb
paccyMTaHbl C MNOMOLLbKD MNOAXOOAWMUX 3HAYeHUn £ wn3 Tabnuubl .7 (4N OQAHOCTOPOHHEN WNu
OBYCTOPOHHEN NOCTAaHOBKM B 3aBUCMMOCTU OT YC/IOBUI 3a4a41) YMHOXKEHMEM Ha haKTop nepecyeTa =2

/1,96. Mo3ToMy ans paga uM3 (M+1) TakKUx CpedHUX AUCNEePCUss PasHOCTU OTAESIbHOrO CpeaHero U3k
pe3ynbTaToOB M CPeAHEro OCTalibHbIX & CPedHUX COCTaBUT

R . R3
I%196° 2Nx196°

(N.11)
95%-HbIlA AOBEPUTENbHLIA MHTEpPBaN £z ANa abCoNMOTHOro 3Ha4YeHNUs TakoW Pa3HOCTU COCTAaBUT

2 2
IS LW (1.12)
2 2N

B cnyvae, kKorga CyLIeCcTBYIOT TOJIbKO €AUWHU4YHbIE CcpegHue OoT nOByx nabopatopuir, T.e. =1,
dopmyny npeobpasyloT K BUAY

RF\IR?—:»?{FL—L]. (N.13)
2k 2k,

MpunoxxeHne K
(pekomeHayemoe)

YpoBeHb TpeboBaHMN K Ka4ecTBY NpPoayKuum B cneundukaumax

K.1l KayecTBO npoaykKuum B cneuuncpmkaumax

HekoTopble cneundukaumm BCAeacTBUE O0COOEHHOCTEN TOBAapPHOW NPOAYKLUUMW WM KOHEYHOro
NCNONb30BaHNA MNPOAYKTa uAM no obeumm npuynHamMm TpebytoT, 4TOoObl Mosy4yaTenb WMeN BbICOKYHO
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CTeneHb YBEPEeHHOCTW B TOM, YTO TOBapHas MpoOyKLMA COOTBETCTBYET KadeCTBY WM MPeBOCXoOuT
YPOBEHb, PEeriaMeHTUPOBaHHLIN B creundunkaumn. Takue cneundunkaumm HasbiBaloT "TexHu4eckue
TpeboBaHusa".

Cneundukaummn, B KOTOpbIX TpebOBaHMSA CBOAATCSA K TOMY, 4TOObl Ka4eCTBO TOBAPHOM MPOAYKLUMK
6bIJ1I0 HE XYyXKe KavyecCTBa, perlaMeHTUpPOBaHHOIro cneyndukaumnen, HasoisatoT "Obwine TpebosaHns".

Mpn nwobom ToBapoobmeHe ycTaHaBAMBaKT YC/J0BME O TOM, 4YTO CTerneHb [OCTOBEPHOCTHU
cneunduKaLmMm COOTBETCTBYET MaKCUMalilbHOW BEPOSATHOCTU (PUCKY), KOTOPYK Mosiyv4aTeslb MOXeT
AOoNyCTUTb, NMPUHMMasa NapTUIO NPOAYKUWW, KOTopas He yaosneTBopseT cneundukaumsam. CrerneHb
[OCTOBEPHOCTU 0603HavYaloT Kak £. PUCK, KOTOPbIA MOXXET BblAepP)XaTb MOCTABLUNK, OTBEPras napTuto
NnpoAyKuMK, KOTOpasa yaosneTsopsaeT TpeboBaHusaM crneundukaumm "Obwume TpeboBaHmsa", cocTaBuT
TakuMm obpa3om 1- 7. B HEKOTOpbLIX CAy4aax F ABASETCHS NpegMeToOM nMpenBapuTesibHOro cornalleHus
Mexay CTOPOHaMU - IOPUANYECKMMU NiMLaMu, 1 B 3TOM CJly4ae ero ciefyeTt paccMmaTpumBaTb NogobHo
HOPMaTMBHbLIM 3HadyeHWAM (rpaHuuyam no cneuudurkaumam) C y4eToOM MeToda WCMbITaHUA Kak
COCTaBHOW YacTun crneunukaumnn.

K.2 CocTtaBneHue cneuncdukaumm
CMm. 8.2 HacToflLlero ctaHgapTa.
K.3 KoHTponb KayecTBa no cneuudukaumam

3ToT pasgen paeT obuylo MHMOPMaUUIO, KOTOopas MO3BOJSET MOCTABLMKY W MoJydaTento
OLEHMBATb KAa4yeCcTBO NMPOAYKLUMU COrJlacHO cneuudpukaumm, Korga oguH UIN HECKOJIbKO pe3ysibTaToB
npeacTaBJ/ieHbl OJHON NN HECKOJIbKUMUK NnabopaTopusamMu.

Ecnn nocne nsyveHns 3TUx pes3ybTaToB MojyyaTesito HeobxoAanMMo npeanpuHsaTb onpefesieHHble
LEeNCTBUS, cneayeT NPUAEPXUBATLCS Npoueaypsl, onpeneneHHon B K.4, koTopas npeanonaraeT, 4To
pe3ysbTaTbl METOAA UCTbITAHWI HE UMEIOT CUCTEMATUYECKNX OLWMBOK M COOTBETCTBYIOT HOPMaslbHOMY
3aKOHY pacrnpefefieHnsi BepOSTHOCTEN C MOBTOPSEMOCTbIO (CXOANMOCTbIO) » M BOCMPOM3BOAMMOCTbIO R

MpennosiaraeTcsi, YTO CTeneHb AOCTOBEPHOCTU P MpenBapUTEsIbHO COrjlacoBaHa MOCTABLUUKOM U
nosyyaTenem.

K.3.1 MNpuemMo4Hasa rpaHuLa AN KOHTPOJA KavyecTBa No eAUHUYHOMY pe3ynbTaTy
MocTaBLUMKY UK NosyvyaTesto, KOTopble HE MMEKT APYroro UCTOYHUKa MHdopMaunm 06 NCTUHHOM
3Ha4YeHNM rMokKasaTesd KayvecTBa, KpoMe eAMHUYHOro pesysbTaTa UCNbITaHWA, crefyeT CcyYMTaTb, YTO
KayecTBO nMpoAykKTa cooTBeTcTByeT TpeboBaHuo cneyndpukaunm (CoOoTBETCTBYeT rpaHuue no
cneungukaumm) ¢ HagexxHocTbto 100 (1-P) %, ecnu pe3ynbTaT X Takomn, 4TO:
- B C/lydae OAHOCTOPOHHEN BEpPXHEN rpaHuLLbl 4
X =4 +03612ZR, (K.1)
- B C/lyMae OAHOCTOPOHHEN HUXXHEN FpaHnLLbl 4,
A =4y —03612R, (K.2)
- B CJZly4ae OBYX rpaHunL, (BEpPXHEN 4 N HUXKHEN 4,), pe3ynbTaT X yaoBaeTBopseT 060uM yCnoBusaM.
KosapdunumeHT 7 B TMPUBEAEHHbIX BbllWE YPaBHEHUAX ABJSETCA 3HAYeHMEM OpOMHaThI
CTaHJApPTHOr0 HOPMaJIbHOr0 pacnpeneneHns, COOTBETCTBYWOLUM BeposaTHocTM 7 (Tabnuua T.7,
npunoxeHne I). CneayeT o6paTuTb BHMMaHME Ha TO, 4TO B cneuyndukaumax "TexHnyeckue
TpeboBaHuna" (7<0,5) 7 wMmeeT oTpuuaTesbHOE 3Ha4vyeHMe, a HagexHocTb 100 (1-7) Toro, 4ToO
KayecTBO MNpoaykTa yposneTBopseT TpeboBaHuio cneundukaumm, bonbwe, 4em B cneymndukaumnsax

"Obwme TpeboBaHunsa".

Koaddunument 0,361 - 310 BennymHa, obpatHas 1,96./2, n3 dopmynbl (U1.2) 13 npunoxeHunsa W,
KOTOPYIO NCNOMb3YIOT ANA nepecyeTa BOCMPOU3BOANMOCTU B CpefHeKBagpaTNYeCKoe OTKJIOHEHNE.
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Ecnn  BOCNpPOM3BOOMMOCTb & ABNASeTCH (YHKUUEA WUCTUHHOrO 3HadeHus paccMaTpuBaemMoro
CBOWCTBa, Kak B rnpumepe u3 pasgenos 5 n 6, 3Ha4yeHue R, KOTopoe npumeHsoT B gopmyne (K.1), -
3Ha4YeHme, KOTOpOoe COOTBETCTBYET UCTUHHOMY 3Ha4YeHUo 4, Toraa Kak ang gopmynsl (K.2) R chepyet
BbIYUCNATL, NPUHUMAZ, YTO NCTUHHOE 3Ha4YeHNe PaBHO 4;.

Mony4aTento He cnepyeT nNpeanpuHUMaTh KakMx-1nmbo OencTBun, Kak npegnucaHo B K.4, Ha ocHoBe
eAVHNYHOro pe3sysbTaTa. BmecTto 3TOoro emy csiegyeTr MoOJIy4YUTb He MeHee Tpex TrnpuemsieMbixX
pe3ynbTaToB Mo 7.1 HacTosAWwero CTaHfapTa N paccy4nTaTb cpegHee 3Ha4vyeHue. B 3ToM cniydae cnepyet
MPUMEHATb MPUEeMOYHYI0 rpaHuuy no K.3.2.

K.3.2 lMpueMo4yHas rpaHuMua AONA KOHTPOJIA Ka4vecTBa MO HECKOJIbKMM pe3yJbTaTaM,
noJsiy4yeHHbIM B O HOM NlabopaTopuu

MocTaBLUMKY WAN MnoaydaTeno, KoTopble MNOoAyYUSu k& MpUEMSIEMbIX pe3ysibTaTOB WCMNbITaHUN
oAHOro npoaykTa, cfiegyeT CcYuTaTb, YTO Ka4vyecTBO MNPOAYKTa COOTBeTCTByeT TpeboBaHUIO
cneunukKauum, ecnn cpefiHee pesysbTaToB UCMbITaHWA X yooBneTBopseT ycnosuio popmyn (K.1) nnn
(K.2) nnn obomm ycnosmsiM OOHOBPEMEHHO B 3aBUCUMOCTM OT TpeboBaHWW cTaHfapTa, Npuyem g
3aMeHsT & corsiacHo opmyne (18).

MpennucaHHble B K.4 OencTBMS MoJjlyvyaTesnsi, KOTOPbIA MOJy4usl He MeHee Tpex MNpueMeMbix
pe3ynbTaTOB WCMbITaHWA, OMNpaBAaHHbl, €CN CpefHee MOJIyYEHHbIX Pe3ysibTaToOB He BblAEpPXWBaET
NCNbITaHUA, N3/T0)KEHHOIO B 3TOM pasaene.

Ecnn & wnanr 3aBUCAT OT WUCTUHHOINO 3Ha4YeHMs pacCcMaTpuBaemMoro CBOMNCTBaA (MokasaTens
KayecTBa), Ux cnefyeTt pacCHYNTbIBaTb Tak, Kak ByATO NCTUHHbBIM 3Ha4YeHMeM aBAsfeTca 4 A1 GopMyJibl
(K.1) nnn 4, ona popmynebl (K.2).

K.3.3 TpuemouyHas rpaHuua pONs KOHTPOJIS KadyecTBa NO pes3ysibTaTaM UCNbITaHUM,
NoJiy4eHHbIM pas3sinuHbIiMK nabopaTopusammu

Ecnu pBe mnnm 6onee nabopaTtopuin noay4uam no ogHoMmy wmnam 6onee npuemneMbiX pesysibTaToB
KaXkgasa Ha OOHOM M TOM >Ke MNPOoAyKTe, cpefHee 3Ha4veHue OoTAeNbHbIX /1TabopaTOpHbIX CPpeaHUX T
cnepyeT UCMoJsib30BaTb OJ1A MPOBEPKU COOTBETCTBUSA CrieundumkKaumm npu ycaoBUK, 4TO 3TU CpefHune
MpoLwan UCNbITaHWe npuemMaeMocTu (No BocnpoussoamMMocTn) no 7.2.1. MocCTaBwmKy 1 nosaydaTesnto
cnepyeT cuyMTaTb, YTO Ka4vyecTBO MNpoAyKTa yaosBneTeBopseT TpeboBaHuaM cneuundukaumun, Korpga
ycnosue no cgopmyne (K.1) nnm (K.2) nnm oba ycnoems ooHOBPEMEHHO B 3aBUCKMMOCTU OT TpeboBaHUN
CTaHAapTa BbINOJIHEHbI, MPUYEM R 3aMeHSIIoT R,/./i, a &4 - 3TO 3Ha4yeHue, KOTOpoe ornpepesieHo

dopmynon (23), 1 ¥ - KOIMYECTBO y4YacTBYOLWMX NabopaTopuia.

B cny4dae 3aBUCUMOCTU & UAK » OT UCTUHHOIO 3HAYeHNS pacCMaTPMBaAaeMOro CBOMCTBa (NokasaTens
KayecTBa) UX cfiefyeT BblHUCAATb Tak, Kak ByATO UCTUHHBLIM 3Ha4YeHMeM aBnsfeTca 4 Ans hopMybl
(K.1) nan 4, pna popmynel (K.2).

K.4 NMpaBuna npueMkun m OpakoBKM B c/lyvyae cnopa O Ka4yecTBe

Ecnn nocTtaBWMK N noJsiydaTesib He MOryT OOCTUYb COrJlalleHus O KavecTBe MNpoAykKTa Ha OCHOBe
MMEKLWNXCA Y HUX pe3ysibTaToB, c/iefyeT BbiNoNHUTL npouenypbl K.4.1-K.4.4.

K.4.1 Kaxxgon nabopaTtopuun cnenyeT 3abpakoBaTb CBOU MepBOHaYasibHble pe3yfibTaTbl U NOAY4YUTb
He MeHee Tpex OPYrux NpuemsemMbliX pe3ysibTaToB Ha KOHTPOJIbHOW npobe, 4Tobbl ObITh YBEPEHHOW B
TOM, 4TO paboTa OENCTBUTENLHO BbLIMOJIHEHA B YCJIOBUAX MOBTOPSAEMOCTU (CxoAMMOCTK). 3aTeM B
Kaxaon nabopatopumn cnepyeTt paccUnmTaTb CpedHee 3Ha4YeHUe MPUEMJSIEMbIX Pe3ysibTaToB, NpU 3TOM
OTKJIOHSAKOLWMECH pe3ybTaTbl 0TOpackIiBaloT, Kak NpeanuncaHo B 7.1.1. CpegHue 3Ha4YeHus, rnosy4yeHHble
y LOCTaBLMKa 1 noay4aTtens, obo3HavaloT Xy N Xp COOTBETCTBEHHO.

K.4.1.1 Ecam Xy n X, OKa3blBalOTCA NPMEMIEMbIMU MO BOCNPOU3BOAMMOCTU (6.2.1) N X =(X¢ +Xp)i2
yaosneTBopseT dopmyne (K.1), unn (K.2), nan oboum ycnosmam ogHOBPEMEHHO, MPUYEM & 3aMEHSAT

Ha f,;, KaK YKa3aHo B 6.2.1, TO NPOAYKT CHNTAIOT KOHONLMNOHHBLIM N ero NpuHUMaloT.

K.4.1.2 Ecnn Xy n X, OKa3blBalOTCA NpueMseMbiMN N0 KPUTEPUIO BOCMPOU3BOAUMOCTU MO 7.2.1 1
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¥=(X:+X;)12 He yposnetsopsaeT dopmyne (K.1) nam (K.2) B 3aBucmmocTn ot TpeboBaHnn cTaHdapTa,
npuyeM R 3aMeHsI0T Ha R;, KaK YKasaHo B 7.2.1, NpoayKT CYUTAOT HEKOHAULMOHHBIM N ero 6pakyloT.

K.4.1.3 Ecnn pa3HoCcTb NlabopaTopHbIX CPedHuXx |X;+Xp| nNpeBocxoauT &, u3 7.2.1 n cnop o

KayecTBe MPoAyKTa HEBO3MOXXHO YNlaAuTb WUHbIM crocobom, crenyeT BbIMONHUTL TpeboBaHus K.4.2
HacTosWEero cTaHOapTa.

K.4.2 Ecnn nabopaTopHble cpefHuMe Henpuemsnembl, AByM nabopaTopusam crnenyeT BCTYNMUTbL B
KOHTaKT Opyr C OPYroM M CpaBHUTb nNpueMbl nabopaTopHon paboThbl U annapaTypy. ocne Takoro
obcnepoBaHna aBym nabopaTopuaM credyeT BbIMOJHUTb COMOCTAaBUTENIbHOE WCMbITaHWE Ha AOBYX
KOHTPOJIbHbLIX MNpobax. Mpu 3TOM MosayyYaloT HE MeHee Tpex MNpuemMsieMbliX pe3ysibTaTOB B KaXkOow
nabopaTopun, KOTOpble YCPEOHAT. 3aTeM 3TK CpefHne CpaBHMBAIOT, Kak yKa3aHo B K.4.1.

K.4.3 Ecnun cornaweHne o Ka4yecTBe NMpoaykKTa Mo-npexxHeMy He AOCTUrHYTO, caleayeT NpuriacuTb
TpeTblo nabopaTopuio (HE3aBUCMMYIO, KBaNUMPULMPOBAHHYIO U MNpueMsieMyto On8 ABYX CTOPOH) AnS
BbIMOJIHEHUSA UCMbITAaHNA C UCMNOJIb30BaHMEM TpeTben Npobbl. ECn X; npeactaBnseT cpefHee U3 Tpex
nnn 6onee npmemnemMblix pe3ynbTaTOB UCMbITAHUA OT TpeTben nabopaTopun U ecnn Xz, Xp W Xp -
cpeaHue, MpueMaeMsle Mo BOCMNpomn3BoammocTm (7.2.1), To nocTynatoT, Kak yka3aHo B K.4.3.1 n K.4.3.2.

K.4.3.1 Echm X=(X;+Xp+ Xp)/3 yoosneTsopseT ycnosuo rno gopmyne (K.1), nnm copmyne (K.2),
nan obovm ycsoBUAM OLHOBPEMEHHO B 3aBUCUMOCTM OT TpeboBaHui crneundukaymun, MpuyeMm g
3aMeHSIIOT  Ha Ry/+3, TO pe3ynbTaT CYATAOT MPUEMSIeMbIM, a MPOAYKT KOHAWLMOHHBbIM U ero
MPUHNMAKOT B COOTBETCTBUN C hopmynon (23) ana ¥ =3.

K.4.3.2 Ecwm X=(X;+Xz+Xz)/3 He yposnetBopseT ycnosuio no ¢opmyne (K.1) nam (K.2) B
3aBUCMMOCTM OT TpeboBaHMI cneunduKaLmm, NpMYeM R 3aMeHAT Ha R,/./3, NPoAyKT BpakyloT Kak
HEKOHAULNOHHBINA.

K.4.4 Echn cpegHue Xy, Xp U X; OKa3blBAlOTCA HenpuemaeMbiMn No BocnpoussogmmocTu (7.2.1),

cnepyeT oTOpoCUTb CpedHUn pesynbTaT Hambosnee oTKOHALWeENCA nabopatopmun. 1Ba OCTaBLUUXCSH
cpefHux pesysibTaTa YCPeaHaT 1 00603Ha4vatloT pe3dysbTaT Kak F. [1py 3TOM c/iegyeT nepecynTaTb &y,
NCXoas M3 Ynucna pesysbTaToB UCMbITAHUA, NOJYHYEHHbIX ABYMS OCTaBwuMucsa nabopatopusamu. B aTom
cnyyYyae R4 CTAHOBUTCA MOEHTUYHBIM Ry B COOTBETCTBUM C hopmysion (21).

K.4.4.1 Ecnu ¥ yposnetBopseT ycaosuto no ¢opmyne (K.1) uwam (K.2) nam obomm ycnoBusam

oaoHoOBpeMEHHO B 3aBNCUMMOCTU OT Tpe6OBaHVII7I cneunukaunm Kak I'IpVIeMJ'IeMbIIZ pe3ynabTaT, Npn4emMm
R4f—,f§ NCNOJIb3YIOT BMeCTO &, NPOAYKT CHUNTAOT KOHANUMNOHHBLIM N ero NnpnHnMatoT.

K.4.4.2 Ecnn He yposneTesopseT ychosuio no ¢opmyne (K.1) mam (K.2) B 3aBUCMMOCTU OT
TpeboBaHU cneundurKaLmm, NpUYeM &,/ -2 NCNONb3YIOT BMECTO R, NPOAYKT 6paKyloT.

MpunoxxeHwne Ji
(cnpaBo4HoE)

MosAscHeHuA K HeKOTOPbIM NMOHATUAM

1 B cTaHOapTe NpUHSATHLI YCTaHOBJIEHHbIE B cTaHdapTe [71:

a) cnocob oueHuBaHUA npnemsemMoCcTn pesysibTaToB NCNbITaHWUN, OCHOBAHHbLIA Ha WMCMNOJIb30BaHUN
cpeaHekBagpaTn4eCcKoro oTkJioHeHUA, YCTaHOBJ1IEHHOIO B Memna6opaTopH0M SKCNEPNMEHTE,

6) TEPMUH NPeLn3MOHHOCTK (precision) (cM. 3.14) - onpeageneHne TepMnUHa OaHO B COOTBETCTBUN C
FOCT NCO 5725-1 n ctaHgapTom [7].

MpeunsMoHHOCTb 3aBUCUT TOJIbLKO OT cnyanlelx haKTopOB.

JKCTpeMasibHble MNoKa3aTenn MNpPeunsnoHHOCTM - MoKa3aTesb NnoBTopsaeMocTu (repeatability)r wu
nokasaTesb BocnpomsBoammocTu (reproducibility) & (cm. 3.16 n 3.19 HacToswero ctaHgapTa).
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Ona uenenm HacTosAwero cTaHgapTa MNOHATME "WCTMHHOE 3HadeHue" (cMm. 3.25) coBnagaeT C
MOHATMEM "MPUHATOE ONopHOoe 3Ha4veHue" (cMm. 3.25); onpeaeneHne cooTBeTCTBYeT CTaHdapTy [1] (cm.
3.5), TOCT NCO 5725-1 [cM. nyHKT 3.5, nepe4vuncneHne d)] n yCcTaHOBJIEHO AN C/ly4aeB OTCYTCTBMSA
HeobXoAUMbIX 3Ta/IOHOB (CTaHOAPTHbIX 00pa3uLoB), W3BECTHbIX 3HAYEeHUN  KOHTPOJSINPYEMbIX
rnokasatenen (cm. 3.8).

B KOHTEeKCTe HacTosALWero ctTaHgapTa NPUHATOE OMOPHOE 3HAYEHME CIYXKUT:
- Ansa onpefesieHNs cMelleHns (OTKJIOHEHNSA) NO OTHOLLEHUIO K U3BECTHOMY 3Ha4deHuto (cM. 3.8);
- B K@4yecCTBe COrjlacoBaHHOrro A8 CONocTaBJ/IeHNA C pe3yibTaTOM UCMbITaHUNA.

MoHATMe "cMewleHne (oTKNoOHeHue)" (cMm. 3.3) NpmBedeHO B COOTBETCTBUM C onpenesieHMeM no
cTangapTy [1] (cm. 3.8 HacTosAWwero ctaHgapTa).

2 B HacTosiLweM cTaHOapTe MPUHATBLI yCTaHOB/EHHbIE B [7] cnenyowme npouenypsbl, No3sonsoolme
B KOMMJekce ob6ecneynTb eANHCTBO UCMbITAHWIA:

- KOHTPOJIb YCTaHOBJIEHHbIX MOKa3aTesien NoBTopsAeMocTn (CcM. 3.16) 1 BOCNPOM3BOOUMOCTMU (CM.
3.19);

- NMpaBWJia OUEHKN Ka4eCTBa NMpoayKuUumnn no pesysibtataM NCNbITaHNI;

- NpaBWJla pa3peeHna CNOPHbIX CI/ITyaLI,I/IIZ B OLEHKE Ka4deCTBa npoaykumnn mexny noCtaBlwLMKOM A
nonydvyaTesieM.

MpumedvaHne - [ns obecrneyeHuss [OOBepuss K pe3ynbTaTaM WUCMbITAHWA MpU  MPUMEHEHUN
CTaHOAPTHLIX MEeTOA0B B KOHKpeTHon nabopaTopum uLesnecoobpaseH nNepuoamyecknini  KOHTPOJb
rnokasaTesiell NMpPeun3noHHOCTM, CUCTEMATUYECKON MOrpeLlHoCT JTabopaTopun Ha OCHOBE CpaBHEHMSA
pe3ynbTaTOB  MCMbITaHWA, MonyYaemblix B sabopaTopun, C  YCTAHOBJIEHHbIM  3HaYeHUEeM
KOHTPOJIMPYEMOro MNokKa3aTess B obpasue AN KOHTPOJA, pPoJib KOTOPOro, Kak MpPaBusio, BbIMOJHSAOT
CTaHpapTHble obpasubl COCTaBa UM CBOWCTB HedTM U HEDTENPOAYKTOB, XapaKTEPUCTUKU KOTOPOro
YCTaHOBJ/IEHbl B MeXJIabopaToOpHON aTTecTauuMy WUX B paMKax TOro >Xe MeToda WCMbITaHui, 4TO
NCMONb3yeTCs NPU KOHTPOJIe KavyecTBa NPOaYyKLUN.

Mpouenypa nNpoBeAeHUA TaKoro KOHTposs TpebyeT pa3paboTkm OTAENLHOrO HOPMATMBHOMO
DOKyMeHTa ¢ ydyeToM TpebosaHum FOCT NCO 5725-6.

3 Pazpenbl 5-7, onwucbiBalowme cnocob onpeneneHns MNOBTOPSAEMOCTU (CXOAUMOCTU)» 1
BOCMPOU3BOAUMOCTU R, SABAAIOTCA peKoMeHAaTeslbHbIMW, U NO cyuwiecTBy TpebyeTca paspaboTka
[OMONHUTESIbHOr0 AOKYMEHTAa, perjaMeHTUpYoLWero ajiropuTMm pacyeTa onpeaensseMblX 3Ha4YeHUn » n
.

Paspensl 8-10, onucbiBalowune rMpUMeHeHMe nMnokasaTenem npeumsnoHHOCTN - MNOBTOPSAEMOCTU
(cxomnMmMoCTW) © BOCMPOM3BOAUMOCTU, SABNAOTCSA o0b6s3aTeNbHbIMU U He TpebyT pa3paboTku
OTAEesIbHOr0 HOPMATUBHOIO AOKYMEHTa.
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