MOCKOBCKWM ABTOMOBUITbHO-OOPOXHbIN
FOCYOAPCTBEHHbLIN TEXHUYECKNNA YHUBEPCUTET

(MALN)

Kaq)en,pa TEXHOJIOTNMN KOHCTPYKUMNOHHbIX MaTepuasnos

YTBepxaato

3aB. kachegpomn, un.-kop. PAH,

O-p TeXH. Hayk, npod. MNMpuxogbko B.M.
(mnognuce)

« » 2013 .

T.M. PAKOBLUMK, A.H. LLUAJTAMOB

OBPABOTKA PE3YNLTATOB MPAMbIX U3MEPEHUN
NP MHOIOKPATHbBIX HABJTKOOEHUAX

MeToaundeckne ykasaHus K nabopaTtopHo-npakTnyeckon paborte
no kypcy «MeTposnorug, ctangapTusauma n ceptudukaums»

MOCKBA

MALON
2013



YOK 006.9
BbK 30.10
P193

Pakoswuk, T.M.

P193 O6paboTka pe3ynbTaTtoB MNpAMbIX U3MEPEHUN MPU MHOrOKpaTHbIX Habnwoae-
HUSAX: MeToA. yKkasaH. k nab.-npakt. paboTte no kypcy «MeTponorusa, ctaHgaptusauus
n ceptncpmkaumay / T.M. Pakoswumk, A.H. Wanamos. — M.: MAOW, 2013. — 52 c.

HacTtosuee nsgaHme aBnseTcsa 4actblo y4ebHO-MEeTOANYECKOro KoMnsekca no
obwenpodeccnonansHon gncumnnnHe «MeTtponorus, ctaHgapTMsaumnsa u ceptudu-
Kauusy, BKAoYaroLwero y4ebHyto nporpammy, yyebHoe nocobue, Metognyeckme yka-
3aHUA NO NpakTU4eckMM n nabopaTopHbiM paboTam.

B meTogudecknx ykaszaHusix pacCMOTPEHbl OCHOBHbIE CBEAEHUSA MO BbIMOSHE-
HUIO CTaTUCTUYECKorM 00paboTKM MPsIMbIX U3MEPEHUN C MHOFOKpaTHbIMKM Habnwoae-
HUAMW NS onpegeneHnst KoMYeCcTBEHHOMo 3Ha4YeHUs namepsiemon pusmyeckon se-
FNINYMHBI N OLEHKM MOrpPeLIHOCTEN pe3ynbTata MU3MEpPEHMS.

MeToanyeckme ykasaHust npegHasHa4veHbl Ana obyyeHus CTygeHToB obuie-
npodeccnoHanbHon gucuunnuHe «MeTtpornormna, ctaHgapTmMsaums n ceptTuukaumsa»
B pamkax noarotoBku 6akanaspoB no npodunam noarotoBkn 100100.62 «Cepsuc
TpaHcnopTHbIX cpeacTs», 190600.62 «ABTOMOOUNLHLIN cepBuc» U «CepBuUC AOPOX-
HO-CTPOUTENBHbIX MalWH U 06OPYAOBaHUAY, a Tak e MOryT ObiTb MCMONb30BaHbI
Ana obyyvyeHus CTyAeHTOB APYrMx HamnpasBreHu npu UyvyeHun gucumnimHbl «MeT-
ponornd, ctTaHgapTusaums u ceptudumkaumsay.

MevyaTaeTcsa No pelweHnto kadeapbl TEXHONOMMU KOHCTPYKLMOHHBIX MaTepua-
nos MAOW ot 21.02.2013 r., npoTokos Ne 1.

YOK 006.9
BBK 30.10

© MAOW, 2013



1. UEJ1Ib PABOTDI
[MprnobpeTeHne npakTU4YeckMx HaBblKOB CTaTUCTU4ecKon obpaboT-
KN pe3ynbTaToB MPAMbIX PaBHOTOYHLIX U3MepeHUNn (PU3NYEeCKON Benu-
YMHbI C MHOFOKPATHbIMW HABMOOEHUSAMN U OLEHKM MOrpeLLuHocTen pe-
3ynbTata naMepeHus 1 npeacrasneHne pesyrnbtarta U3aMepeHus.

2. OCHOBHbIE TEPMWHbI 1 ONPEAEJEHUA,
HEOBXOOUMBIE O11A BbINOJIHEHUA PABOTDI

OcCHOBHblE TEPMMHbBI U OnpefeneHnsi, KOTopble UCMNOMb30BaHbl B
HacToswen paboTe, ycTtaHoBneHbl B PekomeHgauusax no MexayHapoa-
Hou cTaHaapTusauum PMIT 29-99 [7], TOCT 8.207-76 [9].

TepmuHbl u onpedeneHus no PMI™ 29-99:

U3mepeHue (usmepeHue ¢usuyeckKol eesiluduUHbI) - COBOKYM-

HOCTb onepauui No NPUMEHEHUIO TEXHUYECKOro CPeACTBa, XPaHSLLEro
eauHuuy dusnyeckon BenuumHbl, obecnedunBaoLMx HaxoXOaeHne cooT-
HolleHMs1 (B SIBHOM WITM HESIBHOM BUAE) U3MEPSEMOWN BENMYUHbI C ee

eNHULIEN U NOSTyYeHne 3Ha4YEHNS STON BENNYNHDI.

MpumeyaHus.

1. NMpuBepeHHoOe onpeaeneHne MOHATUA «U3MepeHue» yaoBreTBopsieT
obuieMy ypaBHEHUIO U3MEPEHUU, YTO UMeEeT CcyLleCTBeHHOe 3Ha4yeHue B aene
ynopsAaovYeHUss CUCTEeMbl NMOHATUMA B MeTponorun. B Hem yuyTteHa TexHu4yeckas
CTOpOHa (COBOKYMHOCTb Onepauuvi), packpbiTa MeTposiormyeckas CyTb M3me-
peHnn (CpaBHeHUe C eAMHULIEN) U NOKa3aH FHOCEONIOrMYecKMn acnekr (nony-
YyeHue 3Ha4YeHUs1 BENIMYUHBI).

2. OT TepMUHA «M3MEpPEeHUEe» NPOUCXOAUT TEPMUH «KU3MEPATbY», KOTOPbIM
LUMPOKO MOSNb3YKTCA Ha NpakTuke. Bce xe HepeaKko NPUMEHAKOTCA Takue Tep-
MUHbI, KaK «MEepUTb», «OOMepATb», «3aMepsATb», «NPOMEpPATb», He BMUCbI-
BalLWMecs B CUCTEMY METPOJIOrMYECKUX TEPMUHOB. X NpMMeHATb He crneay-
eT.

He cnepnyeT Takke NpMMeHATb Takue BbIPpaXXeHUs, KaK «M3MepeHue 3Ha-
YyeHusi» (HanpuMMmep, MTHOBEHHOIrO 3HAYeHWUSA HanpPsKeHUst UM ero cpegHero
KBaApaTU4eCKOro 3Ha4eHus1), Tak Kak 3Ha4yeHue BeSIMYUHbI - ITO yXKe pe3ynbTaTt
U3MepeHUn.

3. B Tex cny4asx, korga HEBO3MOXHO BbINOSIHUTL U3MepeHue (He Bbiae-
neHa BeNiMyMHa Kak pusamyeckasa n He onpeaerieHa eguHULLA U3MEPEHUU 3TOU
BeJINYMHbI) NPAKTUKYeTCA OyeHu8aHUe TakKnX BeNMIMYMH NO YCIIOBHbIM LUKanam.



HabnrodeHue npu usmepeHuu - onepaunn, npoBoanMble Npu n3s-
MEPEeHUN 1 NMerLmne LEeNbo CBOEBPEMEHHO M MPaBUIbHO MPOU3BECTU

omc4dem.
NMpumeyaHue.
He cneayeT 3amMeHATb TEPMUH «U3MepeHuUe» TepMUHOM «Habs1ro0eHuey.

Omcyem noka3aHuli cpedcmea u3MepeHul - pukcauus 3Hadve-
HUS BENUYMHBI UMK YMCra NO MOKa3sblBaloLEMY YCTPOWCTBY CpeacTBa

N3MepeHnin B 3alaHHbI MOMEHT BPEMEHMN.

lMpumep.

3aukcuposaHHoe 8 daHHbIU MOMeHmM gpemMeHU no mabrno bblImoeozo 3rekK-
mpu4yecko2o cyemyuka 3HadyeHue, pasHoe 505,9 kBm-y, sensgemcss omcyemom e2o
rokasaHul Ha amom MOMEeHM.

Usmepsiemas ¢husuyeckass eesiuduHa - pusmyeckas BenuyuHa,
noasnexawas n3MepeHuto, nsmepsemas unm naMepeHHas B COOTBETCT-
BMM C OCHOBHOW LieSbio U3MEPUTENBbHON 3afauu.

AddumueHasi eesluduHa - (pu3nyeckas BernmynHa, pasHble 3Ha-
YEHUS KOTOPOW MOryT BblTb CYMMMPOBAHbI, YMHOXEHbI Ha YNCIIOBOW KO-

appuumeHT, pasaeneHbl gpyr Ha gpyra.

lpumep.

K addumusHbiM senu4yuHam omHocsmcs: OnuHa, macca, cuna, OasrieHue,
8pemMs, ckopocmb U 0p.

HeaddumueHas ¢husudeckasi eesiuquHa - pusndeckas Bennyn-
Ha, ONS KOTOPOW CyMMUPOBaHWE, YMHOXEHNE Ha 4YNCNoBOWN Koadhuum-
eHT UNKn eneHue Opyr Ha apyra ee 3HaydeHun He nmeeT (PU3NYECKOro
cMbicna.

lNpumep.

TepmoduHamuyeckass memrnepamypa.

OO0HOoKpamHoe u3mepeHue - N3mMepeHne pu3nd4eckor BenmymHbl,
BbINOSIHEHHOE OAWH pas.

MHoz2okpamHoe usmepeHue - namepeHne PU3N4eCKon BESIMYMHbI
OAHOro 1 TOro Xe pa3mepa, pesysibTat KOTOPOro Nosly4YeH U3 HeCKONbKNX
crnegylowmx apyr 3a opyroMm usMepeHun, T.e. CocTosLlee U3 paga ogHo-
KpaTHbIX NU3MEPEHUM.

lIpsimoe u3mepeHue - N3MepPEHNE, NP KOTOPOM UCKOMOE 3Hauye-
HUe (Prn3nyYecKon BeNMYMHbI NOMy4arT HENOCPEACTBEHHO.



lpumepesi:

1. ismepeHue OnuHbl demarnu MUKPpOMEMpPOM.

2. MIamepeHue cusbl moka amrnepmempom.

NMpumeyanue.

TepMUH «npssiMoe u3mMepeHue» BO3HUK KaK NPOTUBOMNOJIOXKHbIA TePMUHY
«KOoceeHHoe u3mepeHue». CTporo roBopsi, UamepeHue Bcerga npsimoe u pac-
CMaTpMBaeTCA KaKk CpaBHeHMe BefiM4UHbI C ee eauHuuen. B atom cnyyae nyu-
e NPUMEHATb TEPMUH «IPSIMOU Memod0 U3MepeHuUll».

PaeHOMO4YHbIe U3MepeHuUss - PsSia U3MEPEHMNN Kakon-nnbo dousu-
YecKou BeIMMYNHbI, BbINOJIHEHHbLIX OAMHAKOBbIMW MO TOYHOCTU Cpena-
CTBaMN U3MEPEHMN B OOHUX U TEX Xe YCIOBUAX C OAMHAKOBOW TLUa-

TenbHOCTbIO

NMpumeyaHue.

Mpexae yem obpabaTbiBaTb psg U3IMepeHun, Heobxoaumo yoeanuTbca B
TOM, YTO BCE U3MEpPEHUA ITOro psiga ABNAKTCA PaBHOTOYHbLIMM.

HepagsHOMoOYHbIe usmMepeHusi - paa U3MepeHnin Kakon-nmbo sen-
YMHbI, BbINOSHEHHbLIX pasnuyarLWwMMUCA NO TOYHOCTM CpeacTBaMn n3-
MepeHUn N (MNKn) B pasHbIX YCITOBUSIX.

NMpumeyaHue.

Psap HepaBHOTOYHLIX M3MepeHUM obpabaTbiBalOT C y4eTOoM Beca OT-
AernbHbIX N3MEePEeHUN, BXOAALMX B pAa.

lTpomax - NorpewHoCTb pesynbTaTa OTAENTbHOr0 N3MEPEHUS, BXO-
AAWero B pag M3aMepeHun, Kotopas ans OaHHbIX YCroBUW Pe3KOo OTSIU-
HYaeTCA OT OCTallbHbIX Pe3yJSIbTAaTOB 3TOIN0 pAda.

NMpumeyaHwne.

MHorga BMecTOo TepMuMHA «npomax» NMPUMEHSIIT TepMUH «2pybasi no-
2pewHocMmb U3MepeHul».

Memponozu4yeckasi xapakmepucmuka cpedcmea usmMepeHul
- XadpaKTepuctmnka ogHoro mn3 CBOWCTB cpeacrtBa |/|3M9peH|/|171, BI1MAKOLWAA
Ha pe3yrnbTaTt M3MepeHMl7I M Ha ero norpeLuHoCTb.

MpumeyaHus.

1. Ana Kaxporo Tuna cpeancTe M3MepeHMI7I yCTaHaBNIMBaOT CBOU MeTpPO-
JNTIOrM4YeCKne XapaktepuncTtmukun.

! B noHsaTMe «oamnHakoBble ycnosuda», Ha Hall B3rnaAa, Heob6xoaMMo BKMNOYaTb
n Tpe6OBaHI/Ie BbINOJIHEHUA I/13MepeHMl7I OHUM N TEM XKe onepaTtopom.



2. MeTponoru4yeckme xapakTepucTUKu, yCTaHaBNMBaeMbleé HOPMaTUBHO-
TEXHUYECKMMU AOOKYMEHTaMW, Ha3blBalOT «HOPMUPYeMbIMU Memposio2u4vec-
KUMU XapakmepucmukKaMu», a onpegensieMble 3KCnepuMeHTanbHoO — «delicm-
eumesibHbIMU MempoJsio2u4eCcKUMU xapakmepucmuKamuy.

LeHa OdeneHusi wkanbl (UeHa OesieHUs]) - Pa3HOCTb 3HAYEHWUN
BESIMYMHbI, COOTBETCTBYIOLWAA ABYM COCEAHMM OTMETKaM LuKasnbl cpen-
CcTBa U3MepeHUN.

Juana3oH noka3aHul cpedcmea u3mepeHull - obnactb 3Have-
HUM LWKanbl cpeacTea U3MeEpPEHUs, orpaHNYeHHasa HadaribHbIM U KOHeY-
HbIM 3HAYEeHUSIMU LLKarnbl.

Huana3oH u3smepeHul cpedcmea usmepeHull - obnacTtb 3Ha-
YeHUn PU3NYeCcKon BENUYMHBI, B Nnpegenax KoTopon HOPMUPOBaHbLI [0-

nyckaemble npeaernbl NOrpeLHoCTU CpeacTBa N3MepPEHUN.

NMpumeyaHue.

3HayYeHMsA BeNUYMHbI, OrpaHMYMBaloOLWMe ANana3oH U3MEPEeHUN CHU3Y U
cBepxy (cneBa v cnpaBa), Ha3biBalOT COOTBETCTBEHHO «HUXXHUM rpedesiom
u3MepeHul» UNN «8ePXHUM NpedesioM U3MepeHull».

«[uana3oH u3mepeHuli cpedcmea U3MepeHUsl» MEHblue WU paBeH
«Quana3oHy NMoKa3aHusi cpedcmea U3MepeHUsi».

Pe3synbmam u3mepeHusi pusuydyeckol eesiu4UHbl - 3Ha4YeHue
dun3nyeckon BeENNYMHbI, NONy4EHHOE NyTEM €€ N3MEPEHUS.

HeucnpaesneHHbIU pe3ysibmam u3MepeHUsi — 3Ha4deHne pusu-
YeCKOM BESIMYUHbI, MONYyYEeHHOE NPU U3MEPEHUN OO0 BBEOEHUS B HEro
NnonpaBoK, YYNTbIBAKOLLNX CUCTEMATMYECKME MOrPELLHOCTH.

UcnpaesneHHbIl pe3ysibmam u3MepeHUs1 — NoflydeHHoe Npu ns-
MEepPEHUN 3HaYeHne (prn3n4eckon BENUYMHbI U yTOYHEHHOE NyTEM BBeAe-
HUS B HEro HeoBXOANMbIX MOMPaBOK HA AENCTBME CUCTEMATUYECKUX MO-
rPELLUHOCTEN.

Cucmemamu4yeckasi rno2pewHoOCMb U3MepPeHussi — COCTaB-
nqaLwasa norpeLwHocTn pesynbTata U3MepeHusi, OCTarLWasica NOCTOSH-
HOW NN 3aKOHOMEPHO M3MEHSAIOLLASACA NPU NOBTOPHLIX N3MEPEHUAX OA-

HOM N TOW XXe ON3NYECKON BESTUYNHDI.
NMpumeyaHue.



B 3aBMcuMMOCTM OT XapaKkTtepa M3MeEpeHuUsi cUcTemaTu4veckue mnorpeLl-
HOCTU MOAPa3A[eNnAlT Ha «MOCMOSIHHbIE», «MPO2PECcCUBHbIe», «rnepuoduyec-
Kue» N «rmoz2pewHocmu, U3MEeHSIIoW,Uecsi Mo C/I0)KHOMY 3aKOHY».

MNocTosiHHbIE NOrpPeLHOCTH - NOrPEeLIHOCTU, KOTOpPble ANUTENbHOE BpeMs
COXpPaHAT CBOE 3Ha4YeHue, Hanpumep, B TeYeHNe BPpeMeHU BbINONHEHUS BCe-
ro psaa namepeHun. OHM BcTpevaroTca Hambonee 4acTo.

MporpeccuBHbIE NOrPeLHOCTUN - HeNpepbLIBHO Bo3pacTalwme unm yobl-
Barowume norpewHocTu. K HUM oTHOCATCA, Hanpumep, NOrpeLwHOCTU BCNeAcCT-
BMe U3HOCA U3MepUTENIbHbIX HAKOHEYHMKOB, KOHTaKTUPYIOLWMX C AeTanbio npu
KOHTpOJie ee NpUGopPOM aKTUBHOIO KOHTPOJIS.

Mepuoaunyeckne NOrpewHOCTM - NOrpeLHOCTU, 3Ha4YeHUe KOTOPbIX SABMSA-
eTcs nepuoanyeckon PyHKLMENn BPpeMEHU UNu nepeMeLleHUs yKkasaTtens nsme-
putenbHoro npuéopa.

MorpewHOCTH, U3MEHAKLWMECA MO CIIOKHOMY 3aKOHY, MPOUCXOOAT
BCneacTBUEe COBMECTHOrO AENCTBUS HECKOJNIbKUX CUCTeMaTM4eCKuX norpeiu-
HOCTEMN.

UHcmpymeHmanbHasi no2pewHoOCmMb U3MepPeHuUsi — COCTaB-
nAarowada norpewHoCcTn nSMepeHnAd, O6yCJ'IOBJ'IeHHaF| norpewHoCTbo npu-
MeHAEMOIo cpeacrtBa M3MepeHMIZ

HeucknroyeHHass cucmemamu4deckasi noepewHocmsb (HCII) —
CoCTaBlidowaa norpewHoCcTn pesyrbTaTta |/|3mepeH|/||7|, o6ycnosneHHa9-|
norpewHoCTaAMN BbIMUCIIEHUNA U BBeOAEHUA NOMNMpaBOK Ha BIIMAHUWE CUC-
TeMaTn4eCKux I'IOFpeLIJHOCTeI7I UNn cucTemaTnyeckomn norpeLwHoOCTbHO,

noripaBka Ha D,eIZCTBMe KOTOpOl7| He BBe[deHa BClie4CTBNE ee MaJloCTHU.

MpumeyaHus.

1. MHoraa 3TOoT BMA NOrpelHoOCTU Ha3blBawOT «HEUCKJ/TIYeHHbIU (Hbie)
ocmamok (ocmamku) cucmemMamu4eckol noz2pewHocmu».

2. HencknroyeHHasi cucteMaTuyeckas NOrpeLHoOCTb XapakrepusyeTcs ee
rpaHuuamm.

TepmuHb! u onpedeneHusi no FOCT 8.207-76:

HeucnpaeneHHbIl pe3ynbmam HabnooeHus1 - pe3ynbTaT Hab-
NAeHnss 00 BBeOEHUs MOoMpaBOK C LENbi YCTpaHeHus cuctema-
TUYECKNX MNOrPEeLLHOCTEMN.

UcnpaeneHHbIll pe3ynbmam HabnwoleHusi - pe3ynbTar Hab-
NOAEHNS, NMOSyYaeMbli NOCrie BHECEHUS MOMPaBOK B HEUCMpPaBNEHHLIN
peaynbTaTt HabnwaeHus.



3. OCHOBHbIE TEOPETU4YECKUE W METOOUYECKUE
NMPABUIIA CTATUCTUYECKOU OEPABOTKU
PE3YJIbTATOB UBMEPEHUU

B nHXeHepHOM N sKcnepuMeHTarnbHOM NpakTuke AnA NoBblLEeHUS
KayecTBa U3MEePEHNIN LLUMPOKO UCMONb3YTCA NPAMblE USMEPEHUS OOHOM
N TOW Xe (Pn3nyeckon BeNUYNHbI C MHOTOKpaTHLIMU HabrogeHusamu, T.e.
BbIMOSIHEHHbIE OQHUM W TEM e OrnepaTopoM B OAMHAKOBLIX YCITOBUSIX, C
NCnosib30BaHMEM OLHOIO U TOro e cpeacTBa U3MepeHun.

Ctatuctnyeckass obpaboTka nonyyeHHbIX pesynbTaToB Habnto-
OEHUN MO3BONSAET YMEHbLUUTb BIIUAHWE Cry4anlHOW COCTaBndAoLWen no-
rPEWHOCTM Ha pes3ynbTaT U3MEpPEeHUrn W NoslyyuTb pes3yrnbTaT usMme-
peHns omM3nyecKkon BeNMYUHLI, Hanbornee 65IM3KUA K UICTUHHOMY 3Ha4e-
HUIO M3MepSeMONn U3MYEeCKON BeNUYUHLI. pu ctatuctnyeckon obpa-
B6oTke MOryT ObITb MCNOSIb30BaHbI pasfnnyHble npouenypbl obpaboTtku [1,
3,4,5].

FOCT P 8.563-2009 TtpebyeT (pekomeHAOyeT) MPUMEHATb AN
HOpMaTMBHO-TEXHMYECKON AoKymMeHTauun (HT[L) ctaHgapTHyto MeToau-
Ky 06paboTkn pe3ynbTaTtoB NpsiMbIX U3MEPEHUN C MHOMO-KPaTHbIMU Ha-
6ntoaeHun, kotopasa pernameHtupyetcsa FOCT 8.207-76.

[Mpn cTatucTudeckon obpaboTke rpynnbl pes3ynbTaToB Habnto-
OEHUA U OUEeHMBAHUSA MOrpeLlHocTen pesyrnbTarta U3MEepPeHUr npu Bbl-
NOSTHEHUN MPSAMbIX PABHOTOYHbLIX U3MEPEHUA C MHOrOKpaTHbIMU He3a-
BUCMMbIMM HabnogeHnamm FOCT 8.207-76 ycTaHaBnvBaeT crieayto-
LLne onepaumn:

" UCKMIYUTb U3BECTHble CUCTEMaTUYECKMe MOrpeLlHOCTUn U3 pe-
3ynbTaToB HabMAEeHWI;

" BbIMUCNUTL CpefHee apudmMeTUyecKoe UCrpaBneHHbIX pe3yrb-
TaToB HabnaeHnn, NPUHMMaeMOoe 3a pesyrbTaT N3MEPEHUS;

" BbIYUCMNTb OLIEHKY CpefHero KBagpaTUyecKoro OTKNOHEHUA pe-
3ynbTtaTta HabnaeHus;

" BbIYUCNUTb OLIEHKY CpefHero KBagpaTUyecKoro OTKMOHEHUs pe-
3ynbTaTta usMepeHus;
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" MNPOBEPUTb MMMOTE3Yy O TOM, YTO pe3ynbTaTbl HAabMaeHUN NpuU-
HaanexaT HopManbHOMY pacnpeaeneHuio;

" BbIMUCNUTL [OOBEpPUTENbHbIE TPaHULbl  Crly4yarHOW CcocCTaB-
NAKLLEeN NOrpeLLHOCTU pesynbTaTta N3MepeHus;

" BbIMUCNUTL TPaAHULbl HEUCKITIOYEHHOW CucTeMaTUyecKom Mor-
PELUHOCTUN pe3yrbTaTta U3SMEPEHUS;

" BblYUCNUTb OOBEPUTENbHbIE rPaHULbl MOrPELLIHOCTU pesynbTaTa
N3MepeHns;

" NpeacTaBuUTb pesynbTaT U3MepPeHUs B COOTBETCTBUN C YCTAHOB-
NEeHHbIMU TpeboBaHUAMM.

[Mpn BbINofHeHUM 3Tux onepaumn NOCT 8.207-76 ycTaHOBNEHDI
cnegyrowme obune npasuna:

1. MNMpoBepKy rMnoTesbl 0 TOM, YTO pe3ynbTaTbl HAbNAEHUA NpU-
HaanexaT HopManbHOMY pacrnpeneneHuto, cregyet NpoBoAUTbL C YpOB-
HeM 3HauMmocTn g oT 2 Ao 10%7.

2. [Ansa onpegeneHnsa OOBEpPUTENbHbIX FPaHUL, NOrpeLuHOCTN pe-
3ynbTata U3MepeHnsa OJOBEPUTENbHYI0 BEPOATHOCTb P npuHMMaloT paBs-
How 0,95°,

[MpuHUMNManbHbIn anropuTM MNocneaoBaTeNbHOCTU  BbINOSHEHUS
onepaumn Npu cTaTUcTU4eckon ob6paboTKn NPSMbIX U3SMEPEHUA C MHOIO-
KpaTHbIM1 HabnogeHuamu, ¢ ydetom TpeboBaHun [OCT 8.207-76,
npeacTasneH Ha puc.1.

2 KOHKpETHbIE 3HaYeHWs! YPOBHEN 3HAYMMOCTU AOIDKHBI BbiTh YKa3aHbl B KOH-
KpeTHOM MeToAuKe BbINOfHeHNst nameperHui (MBW), paspaboTaHHon B COOTBETCTBUM
c TpedoBaHuammn NOCT 8.563-2009.

3 B Tex cnyyasix, korga uaMepeHue Herb3s MOBTOPUTb, MOMUMO FPaHuLL, COOT-
BETCTBYIOLLMX JoBepuTenbHon BepodaTHocTu P = 0,95, nonyckaeTtcsa ykasbiBaTb rpa-
HUUbI ON9 goBepuTenbHon BepositHocTn P = 0,99 [9].

B ocobbix cny4dasix, Hanpumep nNpu n3MepeHusx, pesynbTaTbl KOTOPbIX UMEIOT
3HayeHue Ona 340poBbA ntogen, gonyckaetcss BMecto P = 0,99 npuHumaTh Gonee
BbICOKY JOBEPUTENBHYH BEPOATHOCTL [9].
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MNpoBeaeHue namepeHun n nony4veHume

rpynnbl pe3ynbTaToB HabnoaeHnn
(4<nse)

1. MpoBepka COBOKYNHOCTU pe3ynbTaToOB HA6noaeHU Ha COOTBETCTBUE
OOHOPOAHOCTU BbIOOPKU, T.€. NPOBEPKa Ha Hanu4ne B rpynne pe3ynb-
TaToB HabngeHun, HabnwaeHUs, cogepxaLiero rpyoyr NOrpeLwHoOCTb.

) 4

Oa

A 4

1.1. Wckniovyaem HabntogeHune, cogep-
Xallee rpybyl0 NOrpelHocTb, U3 COBO-
KyNMHOCTU pe3ynbTaToB HabnoaeHun wu
nony4aem HoBOe 3Ha4YeHue N, =n.

2. YcTaHaBnuBaeM 3HaYeHue U3BeCTHbIX CUCTeMaTU4YeCcKnx
norpeliHocTen B pe3ynbTaTtax HabnoAeHUN (Acycri(a))-

Oa

2.1. Wcknioyaem n3 kaxpgoro pesynbtaTa
HabnaeHnsa N3BeCTHbIE cuCTEMaTUYECKME
MOrpeLlHoCT! U MoslydaeM MCrpaBfeHHbIe
pesynbTaTtbl HabnogeHun Ay, .

3.BbluncneHne ctaTUCTU4ECKNX OLLeHOK
And rpynnbl pe3ynbTaTtoB HabnogeHun

v

3.1. Bbluucnsem cpegHee apudmMmeTnyeckoe pesynbTaToB Ha-
onogeHun A - rpuHUMaeMm e2o 3a pe3yribmam Uu3MepeHul.

{

3.2. Bbluncnsem OUEHKY cpeaHero Keagpatnyeckoro
OTKIOHEHUSs pe3yrnbTaTa HabnoaeHns Sy .

v

3.3. Bbluncnsiem OLeHKy cpegHero KsagpaTuyeckoro
OTKIOHEHWS pe3ynbTaTta nsmepeHus S;.

v

Puc. 1. Anroputm nocnegoBaTenbHOCTM onepaumi ctatucTndeckon obpaboTku
COBOKYMHOCTW pe3yribTaToOB MHOIOKPATHLIX HAbMIAEHUA NPU NPSAMbIX U3MEPEHMUAX
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!

4. MpoBepsieM rMNoTe3y o TOM, YTO COBO-
KYNHOCTb pe3ynbTaToB HabnioaeHun npu-
HapnexuT K HOpManbHOMY pacnpe-
aeneHuto.

\ 4

4.1. Beibop kpuTepus NpoBEpKM rmMnoTesbl O TOM,
YTO COBOKYMHOCTb pe3ynbTaTtoB HabnwgeHun
NpyYHaanNexnT K HopManbHOMY pacnpeeneHuio

B 3aBMCMMOCTW OT KONM4ecTBa HabntoaeHn n.

4.2.1. Mpwn n<15 rmnote-
3y MpUHaONexXHOCTU Co-
BOKYMHOCTM  pe3ynbTa-
TOB HabnwaeHu K Hop-
ManbHOMYy  pacnpege-
NIEHVIO He MDOBEDSIOT.

4.2.2. lMpun 15<n<50 gns
NpoBEpPKN rMNoTesbl Npu-
HaZnNeXHoOCTU  COBOKYM-
HOCTU pe3ynbTaTtoB Hab-
nogeHnn K HopManbHO-
My pacnpeneneHuio uc-

nonb3yem COCTaBHOM
kputepun no  TOCT
8.207-76.

4.2.3. MNMpn n>50 nposep-
Ky rmnoTesbl NpuHagnex-
HOCTM COBOKYMHOCTK pe-
3ynbTaTtoB HabnwogeHun
K HOpmanbHOMYy pacnpe-
OEeNeHno MpoBepseM no
OOHOMY W3 KpUTEpWEB
cornacus: [lupcoHa (xz)

unn  Mwuseca-CmunpHoBa

(w?).

a

A 4

5.1. Bbluucnsiem  goBepuTesnbHble
rpaHuubl & Cry4aiHOM MNOrPeLIHOCTM
pesynbTata W3MepeHus Ans [oBse-
puUTENbHOM BEPOSATHCOTU P 1 4ncna
HabnogeHut n no FOCT 8.207-76.

5.2. Boluncnsem goseputenbHble rpa-
HULbI € CNyYyanHOW MOrpeLuHocTn pe-
3ynbTaTta U3MepeHus B COOTBETCTBUM
¢ MBW.

6. Bbluucnsiem

AAITHocTH P.

cUcTeMaTU4ecKol norpelHocTn 6 pesyrnb-
TaTa U3MepeHui Npu AoBepuTenbLHOW Bepo-

rpaHnubl HeWUckKn HOUYEHHOMN

7. Bbluncnsem poBepuTesibHble rpaHuUubi
NorpeLwwHocTn A pesynbTata UsmMepeHun.

!

Puc. 1. lNMpogorxeHne
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8. Odopmnsaem pesynbTaT U3MEepeHUA B
COOTBETCTBUM C YCTAHOBJIEHHbIMW NpaBu-
namu (no MU 1317-2004).

/\g

8.1. lMpn cummeTpuYHBbIX OoBEepu- 8.2. lNpn oTcyTCcTBUM [AaHHBIX O
TenbHbIX rpaHuLax MorpeLHoCcTm Buae yHKUMM pacnpeneneHns
pesynbTaTtbl U3MepeHuin NnpeacTas- COCTaBNSAWMNX MOrPeLUHOCTN pe-
nstoT B chopme: 3ynbrtata un (unn) HeobxoamMmMocTu
AxAP. JanbHenwen o6paboTkn pesynb-

TaToOB MMM aHanusa norpeLu-

HOCTEeW, pe3ynbTaTbl U3MEpPEeHUi
npeacTaBnsioT B hopme:
A;SA;n; 0
nunm
A;SA:n;©; P.

Puc. 1. OkoH4yaHue

4. 3TAIlNbI BbINOJIHEHNA PABOTbI

4.1. Nony4yeHne 3agaHusa n opMmmpoBaHne COBOKYNHOCTU

pe3ynbTaToB HabnoaeHUn

3afaHne CoaepPXUT:

1. COBOKYNHOCTb pe3yrnbTaToB HabMOAEHNA, YACNIEHHOCTLIO N OT 4
00 75, BbINOSTHEHHbBIX C NOMOLLLIO ONpeaeneHHOro cpeacTsa N3MepeHus.

COBOKYNHOCTb pe3yrnbTaToB HabnogeHun yctaHaBnuBaeTcs npe-
nogaeaTtenieMm M3 mMaccuBa pesynbTaTtoB HabnwaeHUW, NpMBEAEHHbIX B
MpunoxeHun 1.

Mpumep 3agaHus.

BbirorniHeHb! npsiMble pasHOMOYHble u3MepeHusi Ouamempa Oe-
manu ® 51 MM rpu MHOo20KpamHbIx HabnodeHusix. HabrodeHusi 8 Ko-
nuyecmee n = 60 8bINOSIHEHbI C MOMOWbIO orimumMempa 8epmukasibHO-
20. 3Ha4yeHus pe3yrnbmamos HabnrooeHul npuHames u3 npun. 1 (epagha
3) ¢ Ne 3 no Ne 62 eknroyumersbHo.

[puHumaem, ymo:

— IOCMOSsIHHas cucmemMamuyeckasi nogpeuwHocme 8 pe3yrnbmamax
HabnodeHUlU omcymecmeyem unu HUYMoXHoO mMana, m.e. Acycmia)= 0;

— dosepumersibHasi seposmHocmb P=0,95.
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Tpebyemcs npou3zsecmu cmamucmu4ecKyro o0bpabomky cOB0KYyI-
Hocmu pe3yribmamos Habo0eHUs U:

1. Onpedenume pe3yribmam U3MepPeHUs.

2. OyeHuUmMb noepewHocmMe pe3yrbmama U3MepeHUs.

3. lpedcmasumb pe3ynbmam U3MEPEHUS 8 coomeemcmeuu C
HopMamueHbIMU mpebosaHusiMu U3 ycrogusi Heobxodumocmu dOarib-
Helwel obpabomku pe3yrnbmama U3MepeHuUss U aHasu3a fnogpeuHo-
cmed.

Pe3ynbmambi 06pabomku COB0KyrnHocmu pe3ysibmamog Hab-
nrodeHul npedcmasume 8 8ude om4yema o g¢ghopme, rpueedeHHoU 8
npurs. 4.

4.2. BbinonHeHue npoueaypbl NPOBEPKN COBOKYMHOCTU
pe3ynbTaToB HabnAEeHNUM Ha COOTBEeTCTBUE
OHOPOAHOCTU BbIGOPKMU

BbigBuraem rmnotesy o TOM, YTO MNOSflydeHHas COBOKYMHOCTb pe-
3ynbtaToB HabnoaeHnin® (Ay, A,, ..., A,) NPUHAONEXWUT K HOPMarnbHOMY
3aKOHY pacnpegerneHus.

[MpoBepKy rmnotesbl 06 OTCYTCTBMM B Bbl6OpKe HabnwaeHus, co-
aepatero rpybyto norpeLlHocTb (npomax), NPoBOAMM B COOTBETCBUN C
npegnaraemMbiM Ha puUC. 2 anropnuTMOoM.

B 3aBucumocTn OT yucrna HabnogeHun B BbIGOpKE NPUHUMaEM
pelleHne 0 TOM, Kakon U3 Kputepmues OyaeT NCnonb3oBaH A9 NPOBEPKU
rmnoTessbl.

[MpyHMMaem ypoBeHb 3Ha4YMMOCTK g = 5% (4TO COOTBETCTBYET [0-
BepuTernbHon BepodaTHocTh P = 0,95, KoTopas cuntaeTcs BMoOsfHe AocTa-
TOYHOWM NS UHXEHEPHbIX U METPOSIOrMYECKNX U3MEPEHUN).

AHanuanpyem BCIO COBOKYMHOCTb pe3yrbTaTtoB HabmnogeHU U Bbl-
ABNSEM pesynbTaTbl HAONOOEHUA, KOTOPblE MOryT codepXxaTb rpybyto
norpewHocTb. Hanpumep, NpuHUMaem B Ka4yecTBe pesyrbTaTtoB Habsto-

* COBOKYNHOCTb pe3ynbTaToB HabmogeHuit (A1, Az ..., An) — 9TO BbIBOpKa
o6beMoM n criyqyanHon BenuuuHbl A, rge Az, Az, ..., Ay 3HAYEHNS 3TOWN CriyvyanHoON
BENMNYMHbI, NOSTYYEHHbIE B pe3yfnbTaTte N HE3aBMCUMbIX KCMEPUMEHTOB (M3MEpPEHNIN)
[12].
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[IEHUI, KOTOpble MOTyT coaepXaTb rpyOyo MorpellHocTb, HaubomnbLUNIA
NN HauMeHbLLWIA pe3yrbTaT HabnaeHUA.

1. MpoBepKa COBOKYNHOCTU pe3ysibTaToB

HaGnAeHN Ha Hanu4YMe HabnaeHun,
coaepXalwmx rpybvio norpelHocTb.

2. BbiGop cnocoba obHapyxeHusi pe3ynbTaTa Ha-
6noaeHus, cogepallero rpybyro norpewwHocTb, B
3aBUCUMOCTM OT YMchna pe3ynbTaToB HabnoaeHun n

B BbIOOpKe.
Mpn uucneHHoctn BbIGOpKM n < 20 Mpn umucneHHoctn BbIGOpkM n > 20
peKkoMeHayeTCs MCMNOMb30BaTb Kpute- MOXET ObITb MCMONb30BaH KpUTEpPUI
pun PomaHoBckoro ( 8). «TPEX CUrmy».

\/—'

3. 3apaeMmcsi ypoBHeM 3HauuMmocTtu ( Toro, 4To
COMHUTEeNbHbIA pe3ynbTaT AeACTBUTENbHO Mor
MMeTb MeCTO B AaHHOW COBOKYMHOCTU pe3ynbTa-
TOB HabnoaeHun (B BbIGOpkKe).

v

4.1. Bouncnsiem cpegHee apudmeTmyeckoe pesyrb-
TaToB HabnwopgeHun A (6e3 yyeTa pesynbTaTta Ha-
onogeHns, cogepxallero rpybyto NorpeLHocTb).

!

4.2. BbluMcnsieM OLEHKY CPefHero KBaapaTUYEeCKOro OTKIO-
HeHus1 pe3ynbTaTtoB HabnoaeHus S, (6e3 yyeta pesynbraTa
HabnoaeHus, cogepallero rpyoyro NOrpeLlHoCTb).

“/\

4.3.1. PaccuutbiBaeM 3HaveHue B 4.3.2. Onpegensiem A, B Bblbopke, Ans
Ans pesynbtaTa HabnogeHus A;, KOTo- KOTOPOro:

poe NpPeanosioXUTENBHO COOEPXKUT rpy- | A, —A|>38SA (npu 20 <n <50)
Oyt0 NOrpeLLHoCTb. nnm

Ecnn 3HayeHue paccuuTaHHbiX B | A, —A|>4SA (npu 50 <n <100)
Bonblue 3HaveHus Br, B3sTOro m3 Tab- N MCKMoYaeM 3TOT pesynbTaT Habnio-
nuubl, 3Ha4YMT 3TO HabnwoaeHve A, co- OeHns n3 BblOOpKKM, Tak Kak OH coaep-
OepPXUT rpybylo NorpeLHoCcTb U AOMKHO XWUT rpy6yio MorpeLHoCTb.

ObITb NCKMOYEHO N3 BbIOOPKK.

\/‘

5. ®opMmupyemM HOBYH COBOKYMNHOCTb
pe3ynbTaToB HabnoaeHUn (BbIGOPKY)
AN ganbHenwen o6paboTKu.

Puc. 2. AnropuTm nNpoBepku runotesbl 06 OTCYTCTBUM B COBOKYMHOCTU pe3yrbTaToB
HabnogeHun pesynbTaTa HabnaeHna, cogepkawero rpybyto NorpeLHoCcTb
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Bbluncnssiem 3HadyeHue cpeaHero apudmMeTM4eckoro pesynbTaToB

HabnoaeHuin ons A BblboOpkM 6e3 ydeTa pesynbTata HabnwaeHus, co-
aepkalero rpydyto norpeLwHocTb, No dopmyne

Z= — Aui ) (1)

roe A, — i-M McnpasBneHHbl pesynbTaT HabnwgeHun, T.e. pesynbTaT
HabnaeHNs, YTOYHEHHbIN NyTeM BBeOEeHUS B HEro HeobxoguMmbIX Mo-
NpaBOK Ha YCTPaHEeHMe CUCTeMaTUYECKNX MOrpeLlHOCTEN; Ny, - YACHO pe-
3ynbTtaTtoB HabnwgeHun B rpynne 6e3 yyeTa pesynbTaTa Hab-nogeHun,
cogepallero rpybyto norpewHocTb; n,=n-1 — ecnu npMHMMaeTca B Ka-
YecTBe pesynbraTta HabnwgeHus, cogepxallero rpyoyto norpeLHocTb,
nmbo MUHMMarbHbLIM, NMUMOO MakcuMarnbHbIA pesynbTaTr HabnogeHus;
n,=Nn-2 — ecnv nNnpuHMMaeTCcHa B Ka4yecTBe pe3ynbTaTtoB HabniaeHus, co-
aepxawmx rpyoyto norpeLlHocTb, MUHUManbHbIN U MakCMMarbHbIN pe-
3ynbTaTbl HAbMAEeHUS.

Bbluncnsem oueHKy cpegHero KBagpaTM4YecKOro OTKIOHEHUSA pe-
3ynbTatoB HabnwogeHun S, BblbopkM [1, 3, 5] (6e3 yyeTta pesynbTaTa
Hab-ntogeHns, cogepXallero rpybyro norpeLHocTb) no opmyne

ny
1 —
Sa = |——7 ) Au—D2, @)
n,—1 -

roe A — cpegHee apudmeTnyeckoe no dopmyrne (1).

A. Ecnn uncno HabnogeHnin pasHo 4 < n < 20, To onga BbisiBMe-
HUSA pesynbTaTa HabnwaeHusa, cogepxalliero rpydyro NorpeLHoCTb, Uc-
nosib3yem Kputepmin PomMaHOBCKOrO.

[Mpn npoBeaeHUM NpPoBepPKU pedynbTaTa HabngeHUs Ha Hanuyune
rpybon norpelHoctT no Kputeputo PomaHoBckoro [3] uenecoobpasHo
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BbIYMCIIATb 3HA4YEHNE Kputepusa B, Ans MUHUMANbHOrO UMM MakCUMarnb-
HOro pesynbTaToB HAabMIAEHWI® BbIGOPKK MO hopmyre

Brn=1(An—4)/S4l, (3)
roe A, - MakCUMarnbHbI UM MUHMMarnbHbIA pe3ynbTaTt HabnwaeHus
BbIBOPKM, KOTOPLIi BO3MOXHO COOEPXWUT rpybyl0 MOrpeliHocTb;, A —
cpegHee apudpmeTtndeckoe no opmyrne (1); S, - oueHka cpegHero
KBagpaTU4YeCKOro OTKMNOHEHUs1 pe3ynbTaToB HabnogeHun no dopmyne
(2).

[Mony4yeHHoe 3HayeHune B, cpaBHMBaeM C TabrM4yHbIM 3HAYEHMEM
B:(cm. Tabn. 1) mecnun B, 2 B;, TO Aa@HHbLIN pe3ynbTaT UBMEPEHUS CYU-
TaeTca cogepkamm rpybyro norpeLlHoCTb U OMKEH BbITb UCKITHOYEH M3
BbIOOPKM.

Tabnuya 1
3Ha4veHunsa kputepua PomaHosckoro LB; [3]

g/100% n =4 n=6 n=8 |n=10 [n=12 [n=15 |[n=20
0,01 1,73 2,16 2,43 2,62 22,75 2,90 3,08
0,02 1,72 2,13 2,37 2,54 2,66 2,80 |2,96
0,05 1,71 2,10 2,27 2,41 2,52 264 (2,78
0,10 1,69 2,00 2,17 2,29 2,39 2,49 2,62

6. Ecnu yucno HabnogeHnn n > 20, To ANA BbiIBNEHUS pe3yrib-
TaTa HabnwogeHusa, cogepxallero rpybyto MOrpeLlHoCTb, WUCMOob3yem
Kputepun «mpex cuem» [3].

[MpoBepsieM MakcumarnbHbIA (MM MUHUMAanNbHLIN) pe3ynbTaT Ha-
OnogeHn No 0gHOMY U3 CreayoLWmnX COOTHOLIEHWIA:

®> KpuTepueM BblGOpa MUHUMAMNBLHOMO MM MaKCUMarnbHOro pesyrbTata Ha-
GniogeHnss NS NpPoOBEPKM, Kak pesynbTaTa, BO3MOXHO coaepxaiiero rpybyk no-
rPELLHOCTb, SIBNSIETCA 3HAYEeHWEe MakCMMarbHOro OTKIOHEHMSI 3TOro pesyrnbTaTta oT
Gnvxanwero pesynbTata HabnAEHUA (A1 = Xmin — X2, WM Az = X max - Xn). ECNK 31K
OTKITOHEHNA NPUMEPHO paBHbl  A; = A, (pacxoxaeHue coctaBnsieT He bonee 15-
20%), 1o oba pesynbTaTa HabnAEHUS NPUHUMAIOT A8 NPOBEPKN Kak pe3ynbTathl,
BO3MOXHO, cofepxalyme rpyoyto norpelHocTb, B npoTMBHOM cnyvae npuvHMMaeTcs
pes3ynbTat HabnAeHVSs, UMEIOLLNA MakCUMarnbHOe OTKINOHEHME OT Brivxkanwero pe-
3ynbTaTta HabnwgeHus.
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(A, —A4)| >3S, (npu 20 < n < 50)
nnm 4)
|(A, —A4)| >4S, (npn 50 <n <100),
roe A, - MakcMmarnbHbIM UAN MUHUMaSbHBLIM pe3ynbTaT HabnogeHus
BbIGOPKM, KOTOPbLIi BO3MOXKHO COAEPXWT rpybylo MorpelHocTs; A —
cpegHee apudpmeTtmndeckoe no opmyrne (1); S, - oueHka cpegHero
KBagpaTU4YeCcKOoro OTKIMOHEeHUs pe3yrbTaToB HabrnogeHun no copmyne
(2).

N ecnu 3Tn COOTHOLWIEHUS NOLTBEPXKOAKTCHA, TO AaHHbLIN pesyrb-
TaT HabnaeHna cunTaeTca cogepkamm rpyobyro norpelHocTb 1 oon-
XXeH ObITb UCKMOYEH N3 BbIGOPKN.

[Mocne ucknveHna pesynbTaTa HabnogeHus, cogepkalero rpy-
Oyt0 NOrpeLHoCTb (ecny Takon Obln OB6HapYy>XeH), U3 COBOKYMNHOCTU pe-
3ynbTaToB HabnwageHun, opMmpyemMm HOBYHO BbIDOPKY pesynbTaToB Ha-
6nogeHun. NonyveHHble gaHHble pacyeToB 3aHOCKMM B OTYeT (Tabn. 4.3
npun. 4).

He pekomeHayeTcs NpoBOAUTL npouenypy NpoBepku ABaxabl, T.e.
yaansatb pesynbtar, cogepxawun rpybyro norpelHocTb, M3 COBO-
KynHOCTM pe3ynbTaTtoB HabnwaeHun (BblIbopkn) 6onee ogHoro pasa [1,
3, 5].

Kpome ykasaHHbIX Bbille KpUTEPUEB, A5 BbISBIEHUS pe3ynbTaToB
HabngeHns, cogepxawmx rpydyto NorpewHocTb, MoryT ObiTb UCMOMb-
30BaHbl U gpyrne Kputepuun, nogpobHO pacCMOTPEHHbIE B cneunanbHOm
nutepatype [3]: kputepun Wapnee — K, (ans 5 < n <100); kputepun
AukcoHa — K (ana 3 < n < 25); kputepun LoseHe — Z (ana 9 < n < 50).

4.3. PacyeT OCHOBHbIX CTaTUCTUYECKUX MOKa3aTenen Ans HOBOMU
COBOKYNMHOCTM pe3ynbTaToB HaGnoaAeHUN, Nosly4eHHOU nocne
yAaneHusa HabnoaeHus, coaepxawiero rpyoyro norpewHocTb

BbluncnsieM cpegHee apudmetnyeckoe A Ans ucnpasneHHou (C
y4yeToMm n. 4.2) COBOKYNHOCTWU pe3ynbTaToB HabntogeHun (BbIOOpKM) Mo

dopmyrne (1).



18

MpuHUMaeM nonyyYeHHoe cpeaHee apudMeTyeckoe A 3a pesyrb-
mam usmepeHudu.

Bbluncnsem oueHky cpegHero KBagpaTM4eCcKoro OTKIOHEHUs pe-
3ynbTtatoB HabnogeHun S, Ans ucnpaeBneHHon (C ydeTom naparpada
4.2) COBOKYMNMHOCTU pe3ynbTaToB HabnoaeHun (BblGoOpkn) no dopmyne
(2).

Bbluncnsem oueHKy cpegHero KBagpaTM4ecKoro OTKIOHEHUs pe-
3ynbTtaTta uaMepeHus Sz Ans ncnpaereHHon (C y4eTom naparpada 4.2)
COBOKYMHOCTM pesynbTaToB HabnogeHun (Bblbopkn) [9] no doopmyne

) —15 = ! zn:(A A)? (5)
A_\/HA_ n(n_l) L ui )
roe n=n, B 9TON bopmyne n ganee.
PesynbTaTbl pacyeToB 3aHOCATCA B OTYET (Tabn. 4.4 npun. 4).

4.4. BbinonHeHue npoueaypbl NPOBEPKUN rTMNOTe3bl O
NPUHaAIeXXHOCTU COBOKYNMHOCTU pe3yribTaTOB MHOMOKpPaTHbIX
HabnogeHU K HopManbHOMY pacnpenerneHuro

4.4.1. llpu 4qucne pe3ynbmamosg HabrnodeHul 8 8bibopke n < 15,
NPUHAANEXHOCTb MX K HOPManbHOMY pacnpenernieHunio He MPOBEPSIOT.

4.4.2. [lpu yucne pe3yrismamosg HabnodeHUl 8 8bibopke 15< n<
50 runoTesy nNpuUHagnexXHOCTU UX K HopMarnbHOMY pacrnpeneneHuio npo-
BepsieM npu NoMoLLM COCTaBHOIO KpUTEPUA, KOTOPbIMA BKITKOYaET Kpume-
put 1 v kpumepuu 2 [9] (cm. puc. 1).

YcrnoBnem noaTBepXOeHUa rmnotesbl O NpUHAASIEXHOCTU COBO-
KyNHOCTW pe3ynbTaTtoB HabnogeHun (BblGOPKM) HOpMarbHOMY 3aKOHY
pacnpegeneHns sasnsetca cobniogeHne oboux kputepueB. Ecnu xoTa
Obl OOWH M3 KpUTepueB He cobniogaeTcs, TO cYMTaeTCs, 4TO rmnoTesa
He Haluna cBOero noaTBepXaeHus.

Kputepwun 1. B kadectBe kpumepusi 1 npuHATa OTHOCUTENb-

® MpuHaanexHOCTb COBOKYMHOCTU pe3ynbTaToB HaGMioAeHMWi K HopMarbHOMY
UM MHOMY BUAY pacnpeneneHus NpuHMMaeTCcs Ha OCHOBE arnpuopHON MHGOpMaLMm

[9].
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Hasi BenuunHa d,, KoTopas BbluncnseTcsa no opmyne:

n
dp=Z|Am—Z|/n-SCM, (6)
i=1

roe A — cpegHee apudmeTudeckoe — pesynbTaT U3MepeHust; S, -
CMELLEHHas oueHKa cpefHero KBagpaTUyYecKoro OTKITOHEHUS pesynbTa-
TOB HabngeHUN, BblYMCisiemas no popmyne

1 - —\2
Sem = ;‘;(Aui_/l)- (7)

PesynbTatbl HabnwogeHun BbIOOPKM MOXHO cuyuTaTb pacnpene-
NEeHHbIMW HOPMaribHO, ECIN BbIMOMHAETCS COOTHOLLUEHNE
diq2 < dp = dgp2 (8)
rae di_g,;2 W dg, 2 - KBaHTUNWN pacnpepeneHus, nonyyvyaemble u3
Tabn. 2 B 3aBUCMMOCTM OT N (Yncna HabnogeHnn B rpynne) n /2 n (1 —
J1)/2); g1 - 3apaHee BbIOpaHHLIN YPOBEHb 3HAYNUMOCTU Kpumepusi 1.

Tabnuua 2
CraTtuctumka d [9]
N q./2 -100% | (1-q1/2) - 100%
1% 5 % 95 % 99 %

16 0,9137 0,8884 0,7236 0,6829
21 0,9001 0,8768 0,7304 0,6950
26 0,8901 0,8686 0,7360 0,7040
31 0,8826 0,8625 0,7404 0,7110
36 0,8769 0,8578 0,7440 0,7167
41 0,8722 0,8540 0,7470 0,7216
46 0,8682 0,8508 0,7496 0,7256
51 0,8648 0,8481 0,7518 0,7291

FOCT 8.207-76 pekomeHAyeT NPUHATb BENUYMHY (; = 5% , Tak xe,
Kak n B naparpade 4.2.

Kputepwunn 2. MOXKHO cuutaTb, YTO pesynbTatbl Habso-
OEHUN NpUHaanexaTt HopMaribHOMY pacnpegeneHuto, ecnn He 6oree m
pas3HOCTEN yAOBNETBOPSAIOT COOTHOLLEHUIO

|AI—Z| > Zp/z 'SA, (9)

roe S,— OLeHKa cpeaHero KBaapaTu4ecKkoro OTKNOHEHMst HabnaeHus u3
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naparpada 4.3; zp, — BEPXHUN KBAHTWUIb pacnpenerieHna HOopPMUpo-
BaHHOW (pyHKUMK Jlannaca, oTBevarowmin JOBEPUTESTBHON BEPOATHOCTU
PI2.

3HayeHnss 4OBEPUTENIBHON BEPOSATHOCTM P 1 m onpeaensatTcd no
Tabn. 3 B 3aBUCMMOCTM OT BbIOpaAHHOro ypOBHS 3HAYMMOCTU (> U Yncna
pe3ynbTaTtoB HabnogeHun B Bolbopke N.

PekomeHayeTcs [9] ypoBEHb 3HAYNUMOCTU (o NPUHATL PaBHbIM (5 .

Tabnvua 3

3HayeHnsa JoBepuUTENbHON BEPOSATHOCTU P ANS BblYUCIIEHNS BEPXHENO
KBaHTUIA pacnpeneneHmsa HopMMpoBaHHOW pyHKUmK Jlannaca zp;, [9]

2-100 %
n M 1% 2 % 5%
10 1 0,98 0,98 0,96
11-14 | 1 0,99 0,98 0,97
1520 | 1 0,99 0,99 0,98
2122 | 2 0,98 0,97 0,96
23 2 0,98 0,98 0,96
24-27 | 2 0,98 0,98 0,97
28-32 | 2 0,99 0,98 0,97
3335 | 2 0,99 0,98 0,98
36-49 | 2 0,99 0,99 0,98

3HayeHue Zp , ONpefensieTcs B 3aBUCMMOCTU OT 3Ha4eHVsi foBe-

puTenbHon BeposTHOCTU P nnbo ¢ nomouwbio Tabn. 3.1 npun. 3, nmbo ¢
nomoLbto Tabn. 3.2 npun. 3 ¢ y4eTOM crieayroLuLero cCootTHoweHus [5]:

Zp/y = u€1+P)/2 , (10)

roe u€1+P)/2 - KBAHTWUMb CTAHAAPTHOrO HOPMArbHOro pacnpeaeneHus’.

[Ona BbIMMCIEHNS KBAHTUIM Up MPY [AOBEPUTENBHON BEPOSTHOCTM
P < 0,5 HYXHO yyuTblBaTb CBOWMCTBO CUMMETPUYHOCTU CTaHLAPTHOrO
HOpMaribHOro pacnpegenenuvsa [3, 4, 5J:

u, = —uj_, . (11)

" KeaHmunem ropsioka P (P-keaHmusem) 3akoHa pacnpeneneHust criyyaitHoim
BENMYMHbI Ha3bIBAETCsl Takoe 3Ha4YeHMe 3TOW Cry4yanHOW BenU4YMHbI, KOTOPOe C Be-
POATHOCTbIO P He npeB30oMdeT BCe OCTallbHble BO3MOXHbIE 3HAYEHUS 3TOW Crnyyan-
HOW BENUNYUHbI.
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[Mpn ypoBHE 3HAYMMOCTU, OTIIMHHOM OT MPEeAYCMOTPEHHbIX B MPUII.
3, 3Ha4YeHne OOoBepuUTESIbHON BEPOATHOCTM P HaxoOdaT nyTem fIMHENHOMN
nHTepnonaumn®,

B cnyyae ecnu npun npoBepke COOTBETCTBUA pacnpeneneHus pe-
3ynbTaToB HabnA4EHWI TPYNNbl HOPMaribHOMY 3aKOHY pacrnpefenieHus,
ona kpumepusi 1 BblIOpaH YypoOBEHb 3HAYUMOCTU (1, @ ANA Kpumepus 2
YPOBEHb 3HAYMMOCTU (2, TO PE3YSIbTUPYIOWNN YPOBEHb 3HAYMMOCTU CO-
cTaBHOro Kputepwus [9] onpeaensoT no popmyrne

dy <q1t4q> . (12)
PesynbTaTbl pacyeToB 3aHOCUM B OTYHeT (Tabn. 4.5.1, npun. 4).

4.4.3. llpu 4yucne pesyribmamos HabmwodeHud n = 50 rmnortesy
NPUHaANEXHOCTU UX K HOpManbHOMY pacrpefeneHuss nposepseM Mo
OQHOMY U3 KpUTEPUEB: KpUTEpuio cornacus MNupcona (x°) unmn KpuTepuo
cornacusa Museca-CmupHoBa (w?). B JaHHOM cnyyae BOCMOMb3yemcs
Kak Hambonee pacnpoCTpaHHEHbIM B MPaKkTUKe N TPebyowmM MeHbLIEero
KOSin4yecTBa BblYMCIIEHUIN KpUTEepuem cornacus NmpcoHa.

CyTb UCMONb30BaHNsA KpuTepusa cornacus MNupcoHa (x°) coctouT B
CpaBHEHUN TMCTOrpaMmMbl IKCNEPUMEHTAarNbHbIX LaHHbLIX C TMCTOrPamMMon
C TakuUM Xe YMCINOM MHTepBaroBs, NMOCTPOEHHOM Ha OCHOBE pacrnpeferne-
HUS, coBNageHne C KOTOpbIM onpeaenigaeTcs B JaHHOM criydae C NpUHS-
TbIM HOpPMasnbHOM pacnpeneneHmemM. Ha ocHoBe BeNnUYUH OTKIOHEHUN
9KCrNepuMeHTanbHON TUCTOrpaMmbl OT TEOPEeTUYECKOW TrMcCTorpammbl,
OenaeTcsa BbIBOA: O NMPUMHAANEXHOCTM pe3ynbTaTtoB HabnoaeHun Bbl-
OpaHHOMY B KadecTBe TeOpeTU4ecKoro pacrnpegeneHms nnbo HeT. OToT
BbIBOJ, [ernaeTcd Ha OCHOBE MCNomnb30BaHUA Kputepus cornacus up-
coHa ()°).

[Ons ucnonb3oBaHusa kputepus cornacus MupcoHa (x°) Heobxoau-
MO, 4YTOObl B KaXabll MHTEpBarn CTaTUCTUYECKOro 3KCNepUMEHTaNbHOMo
pacnpegenieHna nonagano He MeHble 5 3HayeHun pes3yribTaToB Ha-

® MnTepnonsuus — aTo BoccTaHOBMReHWe dyHKumMM f Ha oTpeske [a, b] no us-
BECTHbIM 3Ha4YeHUAM 3TON PYHKUMKM B Todkax X; (i = 0, 1, ..., n). HTepnonsauuio npu
nomoLM 0606LLEHHBIX MHOMOYIEHOB HA3bIBAKOT €LLE «ITMHENHON MHTEPMNONALMEN» B
LUMPOKOM cmbicne [12].
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onogeHvn. B npotnBHOM criydae criegyeT o6beauMHUTb HECKOSBbKO pac-
NOJSTIOXXEHHbIX PAAOM MHTEPBanos B oauH [3].

Kputepuit cornacvsi MupcoHa (7° - «xu-kBagpaT») [3] BbluuC-
ngaetcsa no opmyne

m m
2 = 2 (njk - Njk)2 _ 2 (njk - kij)Z (13)
N, k- Py ’
j=1 J =1 J

rae Ny, Njk — COOTBETCTBEHHO J3KCMNMepummMmeHTalribHbleé U TeopeTnveckne

3HayeHus1 4YacToT (konudectsa HabnwgeHun) B j-M UHTepBane pasbue-
HWS COBOKYMHOCTM pe3yrnbTaTtoB HabnwgeHun, j =1, 2, ..., m ; M — Y1Cno
NHTepBarnosB pa3bueHna COBOKYMHOCTU pe3ynbTaToB HabnwoaeHun; Py —
3HayYeHus JOBepUTESIbHOM BEPOSTHOCTU B TOM Xe WUHTepBarne pasbue-
HWS, KOTOPOE COOTBETCTBYET TEOPETUYECKON MOoLeNN pacnpeaenenus; k
— KONMYEeCTBO HabnioaeHnin B paHXMPOBAHHOW COBOKYMHOCTU pPe3ynbT
aToB HabnogeHW, KOTOPOe LOMKHO COOTBETCTBOBATD:

m
k = znj =n, (14)
j=1

rae n; — 4Y1Cno pesynbLTaTtoB HabnaeHui B KaXaoM nHTepsane ot 1 4o
m.

Mpn N — oo cnyyanHas BenuuMHa y° UMeeT BUA pacnpeneneHus
[MnpcoHa c 4ncrom cTeneHen cBobOAbl, KOTOpas pacyuMTbiBaeTCca Mo
doopmyne

v=m-1-r, (15)
roe r — 4ncrno onpefensieMblX No CTaTUCTUKE napameTpoB, Heobxoau-
MbIX 79 COBMELLEHUS MOOENUN U rMcTorpaMmmbl (4Ns HOpMarnbHOro 3a-
KOHa pacnpegeneHus r = 2, Tak Kak 3TOT 3aKOH OAHO3HAYHO XapaKkTepu-
3yeTcs ykasaHMeM [BYX ero napamMmeTpoB: MaTeMaTU4eCKoro OXuaaHus
(A) 1 CKO (Sa)); M — 4ncno nHTepsarnos pasbrueHns COBOKYNHOCTU pe-
3ynbTaToB HAbNOAEHWUM.

Ecnn 6bl BoibpaHHas moaenb pacnpedeneHns B LEeHTpax BCeEX M
MHTepBanoB (CTONOLOB) coBnagana ¢ aKcnepuMeHTanbHbIMU AaHHbIMMU,
TO BCe m pasHocTten (N — Nj) Obinu Obl paBHbI HYMO, a cnegosaTernbHo,
N 3HauYeHune KpuTepus cornacus Mupcora (1) Takke 6bIno Bbl PaBHO Hy-
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no. Takum obpasom, kputepuii cornacus MNupcoHa (7°) ectb Mepa Cym-
MapHOro OTKITOHEHUS MeXAY TEOPETUYECKUM pacrnpeneneHmem n akcne-
PUMEHTanbHbIM pacnpeneneHnem.

[MocnepnoBaTenbHOCTL NPOBEPKM MMNOTE3bl O NPUHAASIEXHOCTU CO-
BOKYNMHOCTM pe3ynbTaToOB HaONIOAEHUMM K HOopMarbHOMY pacnpe-
OeneHnio no kputepuio cormacus MupcoHa (¥°) MoxeT 6biTb npea-
cTaBfieHa B BuAe crnefgyrowero anroputma [3]:

1. Bulbnpaem 3HadeHue goBepuTenbHOW BepodaTHocTn P (no [9]
U NO 3aaHuio).

2. BbinonHaem paHXunpoBaHWe pe3yrbTaToB HabnogeHun B Mo-
pagke Bo3pacTtanua: A, Az, Aca, ..., Ac , Tae At £ A¢ (Npy aToM cobnito-
paetcsd ycnosue (14), yuto k =n).

B paHxupoBaHHOM psgy MOXET OblTb HECKONbKO O4MHAKOBLIX 3Ha-
yeHun A¢. B aTtom cnyvyae Ay HasblBaeTcs «gapuaHmou». locnenosa-
TENbHOCTb BapuaHT, PacrofOXEHHbIX B NOpsaaKke BO3pac-TaHMs UX 3Ha-
YyeHun A; < A, < ... < Ay, HasblBaeTca «gapualUoHHbIM psidom» («yrnopsi-
Oo4YeHHOU 8bI6oPKOLY).

3. Bbluncnsiem gnanasoH U3MeHeHus pesynbTaToB HabnogeHui:

H, = A}, + A;. (16)

4. Pasgensiem COBOKYNHOCTb HabnogeHun Ha uHTepBarbl OgUHa-
KOBOM ONWHbI, AN Yero Haxo4aum onTuMaribHOe KONM4YecTBO MHTepBasioB
rpynnMpoBaHus pesynbTaToB HabngeHNN.

OnTumanbHOE KONMYecTBO M MHTEPBAnoB 3aBUCUT OT oO6bema Bbli-
6opkun n(k) [1, 5] n MmoxXeT BbITb BblYMCEHO No popmyne Ctapaxecca:

m= 1+ 3,31-logk. (17)

[Mony4yeHHoe 3HayYeHne OKpYyrnseTcs OO uenoro B 60nbLyo CTOpo-
Hy. PekomenayeTcs BbibupaTh HEYETHOE KOMMYECTBO MHTepBanos® m [3,
5].

5. Bbluncnsiem LWMpVHY MHTEPBAanoB rpynnuMpoBaHns HabnoaeHnn:

h= H,/m= (A, + A4;)/m. (18)

® Mo pekomeHaaLMM HekoTopbix aBTopos [3], npu k > 100 cneayeT npvHUMaTH
m =9...15, anpn k <100 cnegyet npyuHnumatb m =7.
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6. Onpepensiem nHTepBarbl rpynnMpoBaHNA 3KCMepUMEHTamNbHbIX
[OaHHbIX B BUAeE:

A= (A, Ay + h); A= (A; + h Ay +2h); ...; A= (A, — h, Ap). (19)

7. BbinonHaem nogcyet yncna nonagaHum ny (yacmomel) pesynb-
TaToB HabnaeHUn B Kaxabld MHTepBan rpynnupoBaHnd. Cymma aTux
ymncen JOrMKHa paBHATLCSA Yncny HabnaeHun — k (cm. oopmyny (14)).

Mo nony4YeHHbIM 3HAYeHUAM Ny PaccyUTbIBAIOT BEPOSATHOCTU MO-
nagaHus pesynbTaToB U3MEPEHUN (Yacmocmu) B Kaxabl U3 UHTepBa-
NOB rpynnNUpoBaHus rno opmyne

Pk = njk/k: (20)
rae j =1, 2,..., m.
8. Bbluncnsem cepenmHy nHtepsana no opmyrne
Ajo=A1+ j-h—h/2. (21)

9. Ha ocHoBe BbINOSIHEHHbBIX PAcCYeTOB CTPOUM 3MMNPUYECKYHO
PYHKUMIO NSIOTHOCTU BEPOSATHOCTU pacnpeneneHuns rpynnbl pesynbTaTtoB
HabnogeHus (HasblBaeMylo «aucmoepammolt» (puc. 3)) n amnmpude-
CKYI0 PYHKLUMIO pacnpeneneHns rpynnsl pesynbstaTtoB HabnwogeHun (Ha-
3blBaeMyl0 «KyMyrissmueHouU Kpusou» (puvc. 4)).

[na noctpoeHus esucmoepammbl No ocu abumcc (cMm. puc. 3) oT-
KnagblBaloTCA MHTepBanbl 4; pedynbtatoB HabnogeHun (A,) B nopsake
BO3pacTaHsi HOMEepPOB.

Mo ocu opaMHaT OTKNaAbIBaOTCA BEPOATHOCTW nonagaHnin™ py.
Ha kaxgom uHTepBane CTpoOUTCS MPSIMOYrofibHWUK BbICOTOW. [nowanp,
3akno4veHHasa nog rpadoukom, NponopLmoHanbHa Yncny HabnwgeHun K.

PesynbTaTbl BbINONMHEHHbLIX pacyeToB no n. 1-8 HacToswero anro-
puTMa uenecoobpasHo CBECTU B OTAESbHYIO Tabnuuy.

[Mpn yBeNnnUYeHnn Yymncna nHTepBasnioB 1 COOTBETCTBEHHO YMEHbLLIE-
HUW NX ONNHBI TUCTOrpaMmma Bce bonee 6yaeTt npubnuxaeTcsa K rnagkon
KpmnBOW - rpacpmKy NOTHOCTU pacnpeneneHns BeposaTHOCTMW.

' YHorga BLICOTY MPSMOYrOMbHUKA OTKNAAbIBAIOT PABHOM 3MMMPUYECKON
MAOTHOCTU BEPOATHOCTU Pik = Pjx /4 = ni/(ndi), KoTopasa ABNsSeTca oueHKon cpen-
Heln NNOTHOCTW B MHTepBane Ay. B atom cnyvae nnowans noa ructorpammon yaet
paBHa eguHULE.
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Puc. 3. Omnupuyeckas yHKUMA NNOTHOCTU BEPOSITHOCTM pacnpeaeneHns
rpynnbl pe3ynbTaTtoB HabnoaeHus (rmctorpamma m nosiIMroH)

Pk
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Puc. 4. Smnupuyeckas yHKUNA pacnpegeneHuns rpynnbl pesynbTaToB
HabnogeHnn (KymynsaTuBHasa Kpusas)

OTM TOYKM MPU MNOCTPOEHUM MOSIUFOHA COEOMHAIT Mexay coboun
oTpe3kaMn NpAMbIX NIMHUW. B pesynbTaTe COBMECTHO C OCbld X 0bpasy-
eTca 3aMKHyTas ourypa, nnowagb KOTOpor B COOTBETCTBMM C NPaBUIIOM

HOPMUPOBAHUA OMMKHA ObITb paBHa eauHuue (MnNu Yncny HabnoaeHun
Npwv UCNONb30BaHUN YaCTOCTEN).
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[ns nocTpoeHunsa KymysmueHoU Kpugou no ocu abuucc (CMm. puc.
4) oTKNadbIBalOT MHTepBasbl 4, B Nopsake Bo3pacTaHWsi HOMEPOB U Ha
KaXkOoM MHTepBare CTPOST NPSMOYrOfbHYK.

BbicoTa npsiMOYronbHWKOB MO OCKM OpAuHAT onpegensdercs no

dopmyne

m 1 m

Fj, = zpjk = Enjk: (22)
j=1 j=1

roe Fx — KyMynaTMBHas 4acTocTb; Ny — KYMYNATUBHASA 4acToTa; Py —
4YacToCTb, onpegensemas no gopmyne (20).

[lo pe3ynbTaTtam pacyeToB CTPOUM 3aBUCUMMOCTU (ructorpamma/
NOSINIOH U KamMynaTMBHagA Kpuas) (puc.4.1- 4.2, npun. 4).

[T0 BMAY MOCTPOEHHbLIX 3aBUCUMOCTEN (rMCTOrpamMmbl/MonunroHa u
KaMyrnsaTUBHOW KPUBOMW) AenaeTca npeaBapuTesibHOe 3aKntoyeHne O BU-
e 3aKoHa pacnpeneneHus akcnepuMeHTanbHbIX JaHHbIX (psga pesyrb-
TaToB HabNO4EHNN) U COOTBETCTBEHHO O YUCHEHHbBIX XapakKTepucTmKax
9TOro 3aKkoHa.

10. Bbluncnsem kputepwii cornacus MupcoHa (¥°) Ana akcnepu-
MeHTanbHbIX JaHHbIX Mo popmyne (13).

[na aToro BblMMCNSAEM YUCNO HAGNIOAEHUA AONS KaXOoro n3 WH-
TepBarnoB, TEOPETUYECKN COOTBETCTBYIOLEE BblIOpaHHOMY By pacnpe-
aernexus no oopmyne

Nji = nchf(z;)/Sa, (23)
rae Ny — 3KcrnepuMeHTanbHoe 4Y1Mcrno HabnaeHun B j — M UHTepBare rno
n. 7 n.4.4.2; h - WwuMpunHa NHTepBanos rpynnnpoBaHna HabngeHun (no n.
5 n. 4.4.2, no dopmyne (18)); S, - OUEHKa cpeaHEero KBagpaTUYECKOro
OTKIMOHeHuA HabnoaeHna n3 naparpada 4.3 (tabn. 4.4 npun. 4); f(z) -
3Ha4YeHunsa hyHKyUU rnromHocmu eeposimHocmeu Orsi HopMalsilbHO20 3a-

KOHa pacripedesieHusi Ans TeOPeTUYECKNX CEPeANH MHTEPBArOB Zg;
1 2
z;))= — e 5/% 24
f(z)= (24)

HopmupoBaHHble cepeauHbl MHTEPBANoB OMNpPeaenseM 4yepes pe-
anbHble (3KCNepuMeHTarnbHble) cepeanHbl MHTepBanoB Ag no opmyne
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Zgj = (A(,]- —A)/S4, (25)
roe A — cpefHee apumMeTnyeckoe pesynbTaTtoB HabnogeHWn 13 napa-
rpada 4.3 (tabn. 4.4 npvn. 4); S, - OLUEHKa cpeaHero KBagpaTnyeckoro
OTKITOHEHNS pe3ynbTaTtoB HabnogeHun nad naparpadga 4.3 (tabn. 4.2
npuvn. 4).

[Ansa Kaxgoro 3HaveHus zp; C NMOMOLLIbIO aHanUTUYecKon mMoaenu
unn no tabn. 3.3 npun. 3 HaxoauM 3Ha4YeHnsa PYHKLMN NIOTHOCTU BEPO-
STHOCTEl ANst HOPMAnbHOro 3akoHa pacnpeaeneHust - f (zo;).

[MoactaBnsas nosiydeHHble 3HayeHus B dopmyny (13), Haxooum
2 oxon BNA OKCMEPUMEHTANbHBIX JAaHHbIX.

11. Boibupaem ypoBeHb 3Ha4YMmMocTu q ans kputepusi. OH JOrmKeH
ObITb HEBOMbLIMM, YTOBbI Bbifla Mana BEpPOSTHOCTb COBEPLUNTL OLUNOKY
nepBoro poga. o ypoBHIO 3HAYMMOCTU M YMCIy cTeneHen ceoboabl vV No
Tabn. 3.4 npun. 3 HaxoAum rpaHuuy Kputnyeckom obnactu xqz, Taky'o,
4to P{y* > 7"} = . BEpOATHOCTb TOrO, YTO MOSy4EHHOE 3HadeHue z°
NpeBbIaeT y,°, paBHa g 1 mMarna. MoaToMy, ecnin okasbiBaeTcsl, YTo i~ 2
Zo» TO TMMOTE3a O COBMaAEHUN SKCNIEPUMEHTAITLHOTO 1 TEOPETUHECKOrO
3aKOHOB pacnpeferieHus oTeepraeTtcs. Ecnv xe ° < y,°, To runotesa
NpUHUMaeTCS.

PesynbTaTtbl pac4eToB 3aHOCKMM B OT4YeT (Tabn. 4.5.2 npun. 4).

4.5. BbluucneHne goBepuTtesibHbIX FPaHUL, NOrpPeLHOCTU
pe3ynbTaTta uamepeHus
4.5.1. MNpn nogTBepXAeHUM rmnoTesbl NMPUHALNEXHOCTU COBOKYI-
HOCTM pesynbTaTaToB HabMOAEHWI K HOpManbHOMY pacnpeneneHuio™
(cm. naparpad 4.4), noBeputernbHble rpaHuubl € (6e3 yyeTa 3Haka) cny-
YanMHOW MOrpeLuHoCTn pesynbTata namepeHuns [9] Bbluncrissem no gop-
Mmyne

1 Mpun uncne pesynbtaToB HabnoaeHWit B BoiGopke N < 15 HaxoxaeHue [o-
BEpPUTENbHbIX MPaHUL, CIly4anHON NOrpeLLHOCTM pe3yrbTaTa u3MepeHus no MetToau-
ke, npegycmotpeHHon MOCT 8.207-76, BO3MOXHO B TOM Criyvae, ecinv 3apaHee u3-
BECTHO, YTO pe3ynbTaTbl HAONOAEHUN NpUHagIexaT K HopManbHOMY pacnpenene-
HUIO.
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E = tp,n . SZ , (26)
roe ten — K03 puuneHT CTbio4eHTa, KOTOPLIN B 3aBUCUMMOCTWN OT LOBE-
pUTENBHOM BEPOATHOCTM P 1 Yncna pesynbtaTtoB HabNOAEHUN N B rpyn-

ne HaxoaaT u3 Tabn. 4; S — oLeHKa cpeHero KsaapaTN4eckoro OTKMo-

HeHus pesynbTaTta namepeHus no dopmyrse (5).
3Ha4yeHVe OoBepUTESIbHON BEPOATHOCTU P BbluUCHsieM Yyepes ypo-
BeHb 3Ha4YumocTu g [1, 3] no dpopmyne
P=(1-q)/100%. (27)
BennunHy ypoBHS 3HAYMMOCTU NPU BbIYUCIIEHUN € PEKOMEHOYETCH
MMETb TaKOM e, Kak 1 Npu BbINOSIHEHUN AenUCTBUM B naparpadge 4.2, q =
5%.
Tabnuuya 4

3Ha4veHne koadpduumeHTa t 4ns criy4arHom BeNUYnHbI Y,
nmetowen pacnpegenexHme CtologeHTa ¢ n-1 creneHamm ceobonbl [9]

n-1 P=0,95 P=0,99 n-1 P=0,95 P=0,99
3 3,182 5,841 16 2,120 2,921
4 2,776 4,604 18 2,101 2,878
5 2,571 4,032 20 2,086 2,845
6 2,447 3,707 22 2,074 2,819
7 2,365 3,499 24 2,064 2,797
8 2,306 3,355 26 2,056 2,779
9 2,262 3,250 28 2,048 2,763
10 2,228 3,169 30 2,043 2,750
12 2,179 3,055 o 1,960 2,576
14 2,145 2,977

4.5.2. HeunckrnoveHHas cuctemMatndeckasi norpewHocTs (ganee no
Tekcty «HCI») pesynbTata namepeHns obpasyetcs M3 COCTaBMAAOLLNX,
B Ka4yeCcTBe KOTOPbIX MOryT ObITb MPUHATHI HEUCKITIOYEHHbIE CUCTEMATU-
Yeckme NorpeLlHoCTU, Bbl3BaHHbIE HECOBEPLLUEHCTBOM (M A0NyLEeHNA-
MW):

- MeToAa BbINoNHeHus namepeHun (MBN);

- cpencrtea usmeperuin (CHW);

- BbI3BaHHbIE APYrMMU NCTOYHUKaAMMW.

B kauyectBe rpaHuy coctasnawowmux HCI npuHumatoTt, Hanpumep,
npegenbl OONYyCKAaeMOW OCHOBHOW M AOMOSHUTENbHOM MOrpeLuHOCTEN
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CW, ecnu cnyyanHble cocTaBnsawoLme NorpeLHoCcTn npeHebpexmmo ma-
nbl.

Mpn cymmnpoBaHum coctasnswowmx HCI pesynbtata namepeHus
HCI1 cpeactBa M3MepeHUr M NOrpeLHoCcT NonpaBoK paccMaTpuBaroT
Kak crny4damHble BenuuuHbl. [pu OTCYTCTBUM OaHHbLIX O BUAe pacnpene-
NEeHns CrnyyYamHbIX BENWYMH UX pacnpefeneHns npuHUMaroT 3a paBHO-
MepHble [9].

B obuwem cnyyae rpaHunubl HCIT O pesynbTtata namMepeHus Bblunc-
NAKTCA NYTEM MOCTPOEHUS KOMMO3ULINMN HEUCKITIOYEHHbIX CUCTEMaTHYe-
CKMX MOrpeLuHOCTEN CPeacTB U3MEepeHun, MeToda M3MEPEHUMn U no-
rpeLwHoCcTen, Bbl3BaHHbIX APYrMMU UCTOYHUKAMMU.

HCI1 cpeactBa u3aMepeHUst MPUHUMAKOTCS MO METPOSIOrMYeCcKum
xapaktepuctnka CW (no nacnopTHbIM AaHHbIM WNU JaHHble cBuae-
TenbCTBa O MOBEpPKe), NpU OTCYTCTBUKN AoKymeHTauun Ha CU otaenbHbie
HCI CU moryT BbITb paccynTaHbl No crnegyowmnm doopmynam [3, 4, 8]

— norpeLwHocTb oTcyeTa CU:

Oome. = VI?/12, (28)
roe | — ueHa genenunsa CU;
— norpewHocTb nokasaHunsa CUL:
Onok. = 0a/3, (29)
roe 0, — npegenbHasa npubdopHasa norpelHocts CU.
[na CU c ogHOCTOPOHHEW LKarnou (Hynb B Ha4ane Lwkanbl)
Knamax

0, =————. 30
AOna CU ¢ gByCcTOpoHHEN wWwkKanoun (Hynb B cepeauHe LiKanbl, Ha-
npumep, oNTUMETP U MUHUMETP):
_ 2I(namax

= T max 1
@a 100 ) (3 )

roe K, — Knacc TOYHOCTU cpeacTBa M3mepeHus™ B COOTBETCTBUM C
FOCT 8.401-80; a max— BepxHU npeaen nameperHust CA.

12 Ins CU, npeaHa3HauYeHHbIX ANs U3MepeHUst IMHENHbIX BENUYUH, TaKUX, Kak
LUTaHreHUMPKYb, MUKPOMETP TMafkuid, oNTUMETP U MUHUMETP, KIacc TOYHOCTU He
yCTaHOBIIEH.
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[Mpn paBHOMEPHOM pacrnpeneneHun HEUCKITIYEHHbIX CUcTeMaTu-
Yyecknx norpelwuHocten rpaHuubl HCIM @ pesynbtaTa namepeHus (6es
y4yeTa 3Haka) [9], Bblumcndem no popmyne:

: (32)

roe O  — rpanvda i-n HCI, i1=1,2,..., m; m — 4iCno CYMMUPOBAHHbIX
HCI1 0, ; ky, — kKoathdpuumneHT, onpegenaemMbii NPUHATON JOBEPUTENBHON
BEPOSATHOCTbIO.

KoadbdpuumeHTt k,, npuHnmatoT paBHbiM 1,1 npu OoBepuTenbHON
BeposiTHocTn P = 0,95 [9].

[oBeputernbHyto BepoATHOCTbL P ana BbluucneHus rpanuy HCI
NPUHUMAKOT TOM Xe, YTO M MNPU BbIYUCNEHUN OOBEPUTENBbHLIX FPaHWULL
CNny4YyamHOW MOrpeLUHOCTUN pesyrnbTaTta U3MepeHud, T.e. NPUHUMaem P =
0,95.

4.5.3. 'paHnLy norpeLwHoCcTn pesyrnbtata A U3MepeHna Haxoguwm
(BblYMCIISIEM) B 3aBUCUMOCTU OT COOTHOLWEHUS mexay rpaHuuen HCIT
(©) pesynbTaTa M3MEpPEHUs U OLLEHKOW CpedHero KBagpaTtu4eckoro oT-

KIOHEHUS pesynbTaTa namepeHus (Sz) (tabn. 5).

Tabnuua 5

3HauyeHus rpaHnLibl MOrPELLHOCTU pe3dynbTaTa A B 3aBUCUMOCTY OT BENUYUHBI
cooTHoLleHust mexay O n Sy

CooTHoweHue | [MpuHaToe oo- | 3HadeHwne MpumeyaHue
nyweHve A

o <08 MpeHeGperatoT MorpelHoCTb, BO3HMKaOLWas 13-
s HCO @ A= ¢ 3a npeHebpexeHUss OOHON U3
COCTaBMAWMX  MOrPeLHOCTH

0 MpeHeBperatoT pesynbTata U3MepeHusi Npu Bbi-
s 8 criy4anHom nor- A= 0O MONHEeHUN  yKa3aHHbIX H?g?/-
4 PELLIHOCTbIO & BEHCTB, He npeBblllaeT o

(TOCT 8.207-76).

3 Mpu poseputenbHoii BeposiTHOCTU P = 0,99 koabduumMeHT Ky npuHUmaroT
paBHbIM 1,4, €Cnun YMCNo CyMMUPYEMbIX HEUCKITHOYEHHbIX CUCTEMAaTUYECKUX MorpeLl-
HocTen 6onee yeTblpex (M > 4). Ecnn e 4ncno cymmumpyemblx NOrpeLuHocTen pas-
HO YeTbIpeM Unn MeHee YeTbipex (M < 4), To KoadduUMEHT Ky, onpeaenstoT no rpa-
do1Ky 3aBUCUMOCTU, NpuBeLeHHOM B [9].
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4.5.4. B cnyyae, ecnn COOTHOLUEHUSA mexay O n S+, npuBeaeHHble

B Tabn. 5 He BbIMOMHAIOTCS, T.€. ero 3HadeHue nonagaeTt B UHTepBar

0.8 < 0/S; <8, (33)
TO rpaHuUy MOrpeLlHOCTN pesynbTata U3MepeHns HeobBXoaMMO Haxo-
ONTb OOHUM U3 CrieayroLmnx cnocoboB:

1) rpaHuLbl NOrpeLLIHOCTN pe3ynbTaTta U3MepeHus A HaxoadaTt ny-
TEM MOCTPOEHUS KOMMO3NUUM pacnpeaeneHnin CriydanHon U HEeUCKnio-
YEeHHbIX CMCTEMAaTUYECKNX norpeLuHocTen

2)rpaHuubl NOrpeLwuHocTn pesynbtata uamepeHna A (6es3 yyeta
3Haka) BbluncnsaTea™ no popmyne [9]

A=K -Sy . (34)
roe K - KoapuumeHT, 3aBUCALLMN OT COOTHOLLEHUS CITy4aHOU U Heuc-
KNtOYEeHHON cUcTemMaTnYeckor NorpelHoCcTen; Sy - oleHka CyMMapHOro
CpegHero KBagpaTtn4ecKkoro OTKIIOHEHUS pe3yribTaTa N3MepeHus.

OueHKy cymMMapHOro cpegHero KBagpaTu4eckoro OTKIOHEHUA pe-
3ynbTata namepeHusa Ss BbluMCnAT no oopmyre [9]

Sy = Ol | g2 35
5= 3 15 (35)
KoadpbdumumeHT K BbIMMCAAIOT N0 amnupuyeckon popmyne [9]
m @?
K= (s+ @)/(s§+ Z?‘ . (36)
i=1

4.5.5. PesynbTaTtbl pacyeTa 3aHOCATCS B OTYeT (Tabn. 4.6 npun. 4).

14 Mpun ycnosuu, 4TO criydanmHasi NOrpeLHOCTb € U HEUCKIIOYEHHbIE cUcTeMa-
TU4yeckne norpetHocTn @ paccMmaTpuBaloTCA Kak CcrnyYaiHble BENUYMHBI B COOTBET-
ctBum ¢ n. 4.3 FOCT 8.207-76.

15 Mpn ycnoBun, 4TO OOBepuUTENbHbIE TPaHULblI CryYanHOW MOrPEeLUHOCTU &
HanaeHbl B cooTBeTCcTBUM € pa3g. 3 TOCT 8.207-76.
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5. BA0AHUE AN CAMOCTOATENIbHOW PABOTbDI
CTYOEHTA NP NOAroTOBKE K BbINMOJIHEHUIO PABOTbI

Ncnonb3yst pekKoMeHAOBaHHYO nuTepaTtypy, CTYAEHT AO0SKEH U3y-
YNTb criegyroLme BonpocChl:

e npoueaypbl 00paboTkn pe3ynbTaToB N3MEPEHUN, Hanbonee wu-
POKO MCMNONb3yeMble B MPaKTUKe NPSMbIX U3MEPEHUI C MHOIOKpaTHbIMU
HabnoaeHnamMu;

e KpUTEpMM OBHapyxXeHus rpybon MOrpeLlHoCTM B COBOKYMHOCTU
pe3ynbTaTtoB HabNoAEHWUI;

e MeToAbl 0OHapPY>XEHNSA N UCKOYEHNSA FPYObIX NOrpeLlHOCTEN;

e KpUTEPUMU, UCMONb3yeEMbIE AN MPOBEPKM MPUHALMNEXHOCTU CO-
BOKYMHOCTW pe3ynbTaToB HabnogeHM K HoOpManbHOMY 3aKOHYy pacnpe-
aenenuns npy manom (4 < n <20) n 6onbwom (n > 20) KonuyecTse Ha-
onaeHun;

e MpaBusia CyMMMPOBAHUSA MOrPELLHOCTEN U3MEPEHNN.

6. KOHTPOJIbHbLIE BOIMNPOCHI

1. UT0 Takoe rpybbie norpelHocTn? Kak ycTpaHuTb UX BNUSIHWME Ha
pesynbtaTt U3MepeHnn?

2. Kakne kputepumn cornacusi UICNosb3yoT npyu obpaboTke pesyrib-
TaTOB MHOrOKpaTHbIX HAabNAEHUN, ecnn npeanonaraeTca Hanu4mne rpy-
ObIX NOrpPeLHOCTEN B COBOKYMHOCTU pe3yrbTaToB N3MEPEHNN?

3. KakoBbl npeMmyLLecTBa U HeJOCTaTK1 NpaBusia «mpex cuamx»?

4. CKONbKO pa3 pekoMeHOyeTCs YCTPaHATb rpydble NOrpeLuHoCTm
N3 COBOKYMHOCTU pe3yNibTaToB U3MepPEHUN (BbIBOPKN)?

5. Kak obpabaTtbiBaloT pesynbTatbl HabNAEeHUN nocne ycrtpaHe-
HUS rpyObIX NOrPeLLIHOCTEN?

6. MNMouyemy umcno cnyvamHbiXx OWMOOK 3aBUCUT OT Yucna msme-
PEHWNN N KaKOBa 3Ta 3aBUCMMOCTb?

7. Kak npomsBoguTcs npoBepka MpUHALMEXHOCTM COBOKYMHOCTM
pe3ynbTaTtoB HAbMAEHUI K HOpMarbHOMY 3aKOHY pacrnpeaeneHmo?
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8. Mo Kakum KpuTepusM corfnacus Npon3BoaMTCA NpoBepKa npu-
HaZNEeXHOCTU COBOKYMNMHOCTU pe3yrbTaTtoB HabmntogeHU K HopManbHOMY
3aKOHy pacnpeneneHus?

9. Kakoe 3HayeHWe OoBepUTENbHOM BEPOSATHOCTM P pekoMeH-
ayeTca npvHMMaTh Npyu NpoBeAeHun cTtatuctuyeckon obpaboTkm coBo-
KyNHOCTU pe3ynbTaToB NU3MEPEHUIN?

10. Mo KaknM npuvyMHam HeobXoOMMO YyBeNnMYMBaTb KONMMYECTBO
HabnogeHnn B Bblbopke?

11. N3 Kakux coctaBnsawwmx obpasyeTcs HEUCKNKYaemasi cucTe-
MaTMyeckasi MorpeLLHOCTb pesynbTata NsmMepeHnin?
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MpunoxeHne 1

Tabnuua
PesynbTaTbl MHOroKpaTHbIX HE3aBMCUMbIX HAGMOAEHUI
Ne PeaynbTaTtbl HabnoaeHnn, BbINONHEHHbIE onpeaeneHHbiM CA
N./N. [ MuHenHbin pasmep, MM JInHenHbIN pasmep, MM HanpspkeHue B ce-
(MUHMMETD) (WwTaHreHUmMpKynb ¢ undpo- ™, B (BonbTMeETD)
BbIM OTCYETHbLIM YCTPOW-
CTBOM)
1 2 3 4
1 29,884 29,98 222,0
2 29,876 29,97 223,0
3 29,876 29,95 223,0
4 29,874 29,94 220,0
5 29,878 29,98 222,0
6 29,876 29,96 223,0
7 29,886 29,96 221,0
8 29,900 30,00 219,0
9 29,908 29,97 221,0
10 29,906 29,97 220,0
11 29,908 29,98 220,0
12 29,886 29,97 222,0
13 29,898 29,98 221,0
14 29,898 29,98 220,0
15 29,896 29,96 222,0
16 29,892 29,97 221,0
17 29,900 29,99 221,0
18 29,898 29,98 221,0
19 29,898 29,98 222,0
20 29,910 29,97 221,0
21 29,982 30,02 222,0
22 30,002 30,01 222,0
23 29,978 29,97 220,0
24 30,004 30,03 222,0
25 29,968 29,96 221,0
26 30,002 30,00 220,0
27 29,968 29,96 219,0
28 29,978 29,97 220,0
29 29,970 29,97 220,0
30 29,986 29,86 223,0
31 29,926 29,92 222,0
32 29,985 29,85 223,0
33 29,894 29,89 220,0
34 29,866 29,86 221,0
35 29,942 29,94 218,0
36 29,948 29,94 220,0
37 29,978 29,97 221,0
38 29,940 29,92 221,0
39 29,868 29,86 220,0
40 29,898 29,98 220,0
41 29,978 29,97 221,0
42 29,998 29,99 219,0
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[MpopormkeHne Tabn.

1 2 3 4

43 29,916 29,91 218,0

44 29,880 29,86 217,0

45 29,894 29,84 218,0

46 29.968 29.90 218,0

47 29,966 29,90 218,0

48 29,886 29,86 218,0

49 29,898 29,88 219,0

50 29,986 29,86 218,0

51 29,892 29,89 220,0

52 29,896 29,89 222,0

53 29,914 29,91 218,0

54 29,938 29,93 220,0

55 29,894 29,84 218,0

56 29,888 29,83 219,0

57 29,788 29,78 220,0

58 29,878 29,78 221,0

59 29,872 29,77 218,0

60 29,786 29,78 221,0

61 29,870 29,87 218,0

62 29,880 29,80 218,0

63 29,914 29,91 21,8,0

64 29,928 29,92 217,0

65 29,918 29,91 216,0

66 29,880 29,88 220,0

67 29,890 29,89 215,0

68 29,870 29,87 221,0

69 29,880 29,88 219,0

70 29,860 29,84 220,0

71 29,858 29,85 221,0

72 29,856 29,85 220,0

73 29,912 29,91 221,0

74 29,879 29,79 220,0

75 29,788 29,75 224,0

[MpunoxeHne 2
Tabnuua
MeTponormyeckue xapakTepuUcTUKN CpeacTs U3MepeHui

Ne H WraHreHumpkynb ¢ | BonbTmeTp

n./n. alMEHoBanme xapakre- MuHumeTp UUdPOBLIM OTCYET-
puctnk CU N
HbIM YCTPOWCTBOM

1 LleHa geneHus wkanbl 0,002 mm 0,01 mm 1,0B
2 [nana3oH nokasaHus 0,120 mm 150 Mm 0..500B
3 [unanasoH namepeHus 1 0,060 mm 0...150 mm 0...500 B
4 Knacc toyHoctn | == | mmeeee 0,2
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MpunoxeHue 3
Tabnuya 3.1

2
1 z &
>— | e z2dz
7= o
(cTangapTM3anpoBaHHOE HopMarnbHoOe pacnpeaenenue) [3]

3HaueHuns nHterpanbHon yHkumn Jlannaca F(z) =

Z 0 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
0,0 ]0,0000 | 0,0040 | 0,0080 | 0,0120 | 0,0160 | 0,0199 | 0,0239 | 0,0279 | 0,0319 | 0,0359
0,1 ]0,0398|0,0438 | 0,0478 | 0,0517 | 0,0557 | 0,0596 | 0,0636 | 0,0675 | 0,0714 | 0,0753
0,2 ]0,0793]0,0832 | 0,0871 | 0,0910 | 0,0948 | 0,0987 | 0,1026 | 0,1064 | 0,1103 | 0,1141
03 |]0,2179|0,1217 | 0,1255 | 0,1293 | 0,1331 | 0,1368 | 0,1406 | 0,1443 | 0,1480 | 0,1517
0,4 10,1554 |0,1591 | 0,1628 | 0,1664 | 0,1700 | 0,1736 | 0,1772 | 0,1808 | 0,1844 | 0,1879
0,5 10,1915 0,1950 | 0,1985 | 0,2019 | 0,2054 | 0,2088 | 0,2123 | 0,2157 | 0,2190 | 0,2224
0,6 ]0,2257|0,2291 | 0,2324 | 0,2357 | 0,2389 | 0,2422 | 0,2454 | 0,2486 | 0,2517 | 0,2549
0,7 10,2580 | 0,2611 | 0,2642 | 0,2673 | 0,2703 | 0,2734 | 0,2764 | 0,2794 | 0,2823 | 0,2852
0,8 10,2881 |0,2910 | 0,2939 | 0,2967 | 0,2995 | 0,3023 | 0,3051 | 0,3078 | 0,3106 | 0,3133
0,9 10,3159 |0,3186 | 0,3212 | 0,3238 | 0,3264 | 0,3289 | 0,3315 | 0,3340 | 0,3365 | 0,3389
1,0 10,3413 |0,3438 | 0,3461 | 0,3485 | 0,3508 | 0,3531 | 0,3554 | 0,3577 | 0,3599 | 0,3621
1,1 10,3643 | 0,3665 | 0,3686 | 0,3708 | 0,3729 | 0,3749 | 0,3770 | 0,3790 | 0,3810 | 0,3830
1,2 10,3849 | 0,3869 | 0,3888 | 0,3907 | 0,3925 | 0,3944 | 0,3962 | 0,3980 | 0,3997 | 0,4015
1,3 10,4032 | 0,4049 | 0,4066 | 0,4082 | 0,4099 | 0,4115 | 0,4131 | 0,4147 | 0,4162 | 0,4177
1,4 10,4192 |0,4207 | 0,4222 | 0,4236 | 0,4251 | 0,4265 | 0,4279 | 0,4292 | 0,4306 | 0,4319
15 10,4332 |0,4345|0,4357 10,4370 | 0,4382 | 0,4394 | 0,4406 | 0,4418 | 0,4429 | 0,4441
1,6 10,4452 |0,4463 | 0,4474 | 0,4484 | 0,4495 | 0,4505 | 0,4515 | 0,4525 | 0,4535 | 0,4545
1,7 10,4554 | 0,4564 | 0,4573 | 0,4582 | 0,4591 | 0,4599 | 0,4608 | 0,4616 | 0,4625 | 0,4633
1,8 10,4641 | 0,4649 | 0,4656 | 0,4664 | 0,4671 | 0,4678 | 0,4686 | 0,4693 | 0,4699 | 0,4706
19 10,4713|0,4719|0,4726|0,4732 10,4738 | 0,4744 | 0,4750 | 0,4756 | 0,4761 | 0,4767
20 |0,4772]0,4778)|0,4783|0,4788 | 0,4793 | 0,4798 | 0,4803 | 0,4808 | 0,4813 | 0,4817
2,1 10,4821 | 0,4826 | 0,4830 | 0,4834 | 0,4838 | 0,4842 | 0,4846 | 0,4850 | 0,4854 | 0,4857
2,2 10,4861 | 0,4864 | 0,4868 | 0,4871 | 0,4874 | 0,4878 | 0,4881 | 0,4884 | 0,4887 | 0,4890
2,3 10,4893 | 0,4896 | 0,4898 | 0,4901 | 0,4904 | 0,4906 | 0,4909 | 0,4911 | 0,4913 | 0,4916
2,4 10,4918 | 0,4920 | 0,4922 | 0,4925 | 0,4927 | 0,4929 | 0,4931 | 0,4932 | 0,4934 | 0,4936
2,5 10,4938 | 0,4940 | 0,4941 | 0,4943 | 0,4945 | 0,4946 | 0,4948 | 0,4949 | 0,4951 | 0,4952
2,6 10,4953 | 0,4955 | 0,4956 | 0,4957 | 0,4959 | 0,4960 | 0,4961 | 0,4962 | 0,4963 | 0,4964
2,7 10,4965 | 0,4966 | 0,4967 | 0,4968 | 0,4969 | 0,4970 | 0,4971 | 0,4972 | 0,4973 | 0,4974
2,9 10,4981 | 0,4982 | 0,4982 | 0,4983 | 0,4984 | 0,4984 | 0,4985 | 0,4985 | 0,4986 | 0,4886

3,0 |0,4986

3,5 10,4998

4,0 10,4999
MpumeyaHus.

1. KBaHTUNb, COOTBETCTBYIOLLUNA YPOBHIO OOBEPUTESILHON BEPOSATHOCTU P =
0,95, HaxoauTca n3 cooTHoweHusa 2F (x) = P. [Ana aTtoro no tabn. 3.1 Haxogum F(x)
=P/2.

2. KBaHTUNb ypoBHA P/2 no onpegeneHunto aBnaeTcs (pyHKUMen, MHBEPCHON
dyHKUMn pacnpeaenenus. CnegosartensHo, npu P = 0,95 Heob6xo0anMO HanWTK KBaH-
TUINb YPOBHA Z 2 = Ug 475 .

Bbibupaem B none tabn. 3.1 3Ha4yeHne BepossTHOCTH, paBHoe 0,4750. Emy co-
OTBEeTCTBYET KBaHTUMb Ug 475 = 1,96. [Ansa Toro, 4tobbl OT JOBEPUTESNTBHON BEPOATHO-
CTM NEepenTn K BEPOATHOCTU pacnpeneneHusi, Heobxogumo k P/2 npubasute 0,5 (ne-
BYIO NMONOBUHY pacnpeneneHms). To eCTb BEPOATHOCTb, COOTBETCTBYIOLLAA KBAHTUMN
1,96, paBHa 0,975.
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Tabnuya 3.2

3HayeHnsa (PyHKUMM CTaHOAapPTHOrO HOPMarbHOro 3akoHa
pacnpegeneHus [10]

Z ®z) | ®05+2) ]| ®10+2)] ®15+2) |P2,0+2) ]| P25+2)] @3BE0+2)

0,00 0,50000 0,69146 0,84134 0,93319 0,97725 0,99379 0,99865

0,01 0,50399 0,69497 0,84375 0,93448 0,97778 0,99396 0,99869

0,02 0,50798 0,69847 0,84614 0,93574 0,97831 0,99413 0,99874

0,03 0,51197 0,70194 0,84850 0,93699 0,97882 0,99430 0,99878

0,04 0,51595 | 0,70540 | 0,85083 | 0,93822 | 0,97932 [ 0,99446 0,99882

0,05 0,51994 | 0,70884 | 0,85314 | 0,93943 | 0,97982 | 0,99461 0,99886

0,06 0,52392 | 0,71226 | 0,85543 | 0,94062 | 0,98030 | 0,99477 0,99889

0,07 0,52790 | 0,71566 | 0,85769 | 0,94179 | 0,98077 | 0,99492 0,99893

0,08 0,53188 | 0,71904 | 0,85993 | 0,94295 | 0,98124 | 0,99506 0,99896

0,09 0,53586 | 0,72240 | 0,86214 | 0,94408 | 0,98169 [ 0,99520 0,99900

0,10 0,53983 0,72575 0,86433 0,94520 0,98214 0,99534 0,99903

0,11 0,54380 0,72907 0,86650 0,94630 0,98257 0,99547 0,99906

0,12 0,54776 0,73237 0,86864 0,94738 0,98300 0,99560 0,99910

0,13 0,55172 0,73565 0,87076 0,94845 0,98341 0,99573 0,99913

0,14 0,55567 0,73891 0,87286 0,94950 0,98382 0,99585 0,99916

0,15 0,55962 0,74215 0,87493 0,95053 0,98422 0,99598 0,99918

0,16 0,56356 0,74537 0,87698 0,95154 0,98461 0,99609 0,99921

0,17 0,56750 0,74857 0,87900 | 0,95254 | 0,98500 0,99621 0,99924

0,18 0,57142 0,75175 0,88100 | 0,95352 | 0,98537 0,99632 0,99926

0,19 0,57535 0,75490 | 0,88298 0,95449 | 0,98574 | 0,99643 0,99929

0,20 0,57926 0,75804 | 0,88493 0,95543 | 0,98610 0,99653 0,99931

0,21 0,58317 0,76115 0,88686 0,95637 | 0,98645 0,99664 0,99934

0,22 0,58706 0,76424 | 0,88877 0,95728 | 0,98679 0,99674 0,99936

0,23 0,59095 0,76731 0,89065 0,95818 0,98713 0,99683 0,99938

0,24 0,59483 0,77035 0,89251 0,95907 0,98745 0,99693 0,99940

0,25 0,59871 0,77337 0,89435 0,95994 0,98778 0,99702 0,99942

0,26 0,60257 0,77637 0,89617 0,96080 0,98809 0,99711 0,99944

0,27 0,60642 0,77935 0,89796 0,96164 0,98840 0,99720 0,99946

0,28 0,61026 0,78230 0,89973 0,96246 0,98870 0,99728 0,99948

0,29 0,61409 0,78524 | 0,90147 0,96327 | 0,98899 0,99736 0,99950

0,30 0,61791 0,78814 | 0,90320 | 0,96407 | 0,98928 0,99744 0,99952

0,31 0,62172 0,79103 0,90490 | 0,96485 | 0,98956 0,99752 0,99953

0,32 0,62552 | 0,79389 | 0,90658 | 0,96562 | 0,98983 [ 0,99760 0,99955

0,33 0,62930 | 0,79673 | 0,90824 | 0,96638 | 0,99010 | 0,99767 0,99957

0,34 0,63307 0,79955 0,90988 0,96712 | 0,99036 0,99774 0,99958

0,35 0,63683 | 0,80234 | 0,91149 | 0,96784 | 0,99061 | 0,99781 0,99960

0,36 0,64058 0,80511 0,91308 0,96856 0,99086 0,99788 0,99961

0,37 0,64431 0,80785 0,91466 0,96926 0,99111 0,99795 0,99962

0,38 0,64803 0,81057 0,91621 0,96995 0,99134 0,99801 0,99964

0,39 0,65173 0,81327 0,91774 0,97062 0,99158 0,99807 0,99965

0,40 0,65542 0,81594 0,91924 0,97128 0,99180 0,99813 0,99966

0,41 0,65910 0,81859 0,92073 0,97193 0,99202 0,99819 0,99968

0,42 0,66276 0,82121 0,92220 | 0,97257 | 0,99224 | 0,99825 0,99969

0,43 0,66640 | 0,82381 | 0,92364 | 0,97320 | 0,99245 | 0,99831 0,99970

0,44 0,67003 | 0,82639 | 0,92507 | 0,97381 | 0,99266 | 0,99836 0,99971

0,45 0,67364 0,82894 | 0,92647 0,97441 | 0,99286 0,99841 0,99972

0,46 0,67724 0,83147 0,92785 | 0,97500 | 0,99305 0,99846 0,99973

0,47 0,68082 | 0,83398 | 0,92922 | 0,97558 | 0,99324 | 0,99851 0,99974

0,48 0,68439 0,83646 0,93056 0,97615 0,99343 0,99856 0,99975

0,49 0,68793 0,83891 0,93189 0,97670 0,99361 0,99861 0,99976
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MpumeyaHus.
1. B tabn. 3.2 gaHbl 3Ha4YeHUsa pyHKUMM CTaHOAPTHOrO HOpMasnbHOro 3akoHa
pacnpegeneHus:

u
@ (u) ! f Z%q
u) = — e ,
V21 .
T. €. 3Ha4YeHund nnowaanm noa KpI/IBOM
1

= — _tlg/z
o y \/ﬁ ) ,

nexxawiemn nesee TOYKM U.

2. B neBon konoHke Tabn. 3.2 npueBeaeHbl 3HayeHus aprymenTa u ot 0,00 go
0,49, o603Ha4veHHble BykBOW z. BO BTOpPOWM KOMOHKE NpuMBEAEHbl 3HAYEHUA OYHKLNN
@ pns aTUX 3Ha4YeHUn aprymeHTa. B nocneayroumx KonoHkax Tabn. 3.2 gaHbl 3Have-
HUSA pyHKUMM @ ansa 3HadeHun aprymedTa u ot 0,50 u Bbiwe. [pn 3TOM 3HayeHue
aprymeHTa U HaxogdaT Kak cymMmy 3HaveHus z u BenudumH: 0,50; 1,00; 1,50; 2,00;
2,50; 3,00.

Mpumep. Ona u=1,86 = (1,5 + 0,36) Haxogmum: @ (1,86) = 0,96856.

3. 3HayveHua dyHKumMn @ (u) Ons oTpuuaTenbHbIX U paccyuTbiBaOT No dop-
myrne

®(-u)=1-®(u).

4. 3HayeHune kBaHTMNM Ua YpOBHA a HaxoguTCs Kak 3HadeHne aprymeHTa U,
COOTBETCTBYHOLLEINO 3Ha4YeHuo pyHKkunmn @ (u) = a.

Mpumep. 3HaveHuto a = 0,99 cooTBeTcTBYET BnMxXanwee TabnuyHoe 3Haye-
Hne @ = 0,99010. Mo Tabn. 3.2 ons 3Toro 3Ha4YeHUss PYHKUNN HAXOOAT 3HaYeHue ap-
ryMeHTa u:

u=2,0+0,33=2,33.

5. ®yHKUNA HOPMUPOBAHHOIO HOPMAanbHOMO pacnpeaeneHns cBa3aHa ¢ PyHK-

uunen Jlannaca COOTHOLUEHUEM:
®(2)=2F (2) -1.


http://doc-load.ru/SNiP/Data1/7/7816/index.htm#i515558

41

Tabnuya 3.3

Tabnuua 3Ha4YeHUn NIOTHOCTU CTaH4APTHOrO HOPMarbHOro
1,2
pacnpepenenns [11] f (z) = 7= e “ /2

NoT

0

1

2

3

4

5

6

7

8

9

0,0

0,398942

0,398922

0,398862

0,398763

0,398623

0,398444

0,398225

0,397966

0,397668

0,397330

0,1

0,396953

0,396536

0,396080

0,395585

0,395052

0,394479

0,393868

0,393219

0,392531

0,391806

0,2

0,391043

0,390242

0,389404

0,388529

0,387617

0,386668

0,385683

0,384663

0,383606

0,382515

0,3

0,381388

0,380226

0,379031

0,377801

0,376537

0,375240

0,373911

0,372548

0,371154

0,369728

0,4

0,36827

0,366782

0,365263

0,363714

0,362135

0,360527

0,358890

0,357225

0,355533

0,353812

0,5

0,352065

0,350292

0,348493

0,346668

0,344818

0,342944

0,341046

0,339124

0,337180

0,335213

0,6

0,333225

0,331215

0,329184

0,327133

0,325062

0,322972

0,320864

0,318737

0,316593

0,314432

0,7

0,312254

0,310060

0,307851

0,305627

0,303389

0,301137

0,298872

0,296595

0,294305

0,292004

0,8

0,289692

0,287369

0,285036

0,282694

0,280344

0,277985

0,275618

0,273244

0,270864

0,268477

0,9

0,266085

0,263688

0,261286

0,258881

0,256471

0,254059

0,251644

0,249228

0,246809

0,24439

1,0

0,241971

0,239551

0,237132

0,234714

0,232297

0,229882

0,227470

0,22506

0,222653

0,220251

11

0,217852

0,215458

0,213069

0,210686

0,208308

0,205936

0,203571

0,201214

0,198863

0,196520

1,2

0,194186

0,19186

0,189543

0,187235

0,184937

0,182649

0,180371

0,178104

0,175847

0,173602

1,3

0,171369

0,169147

0,166937

0,164740

0,162555

0,160383

0,158225

0,15608

0,153948

0,151831

1,4

0,149727

0,147639

0,145564

0,143505

0,14146

0,139431

0,137417

0,135418

0,133435

0,131468

15

0,129518

0,127583

0,125665

0,123763

0,121878

0,120009

0,118157

0,116323

0,114505

0,112704

1,6

0,110921

0,109155

0,107406

0,105675

0,103961

0,102265

0,100586

0,098925

0,097282

0,095657

1,7

0,094049

0,092459

0,090887

0,089333

0,087796

0,086277

0,084776

0,083293

0,081828

0,08038

1,8

0,07895

0,077538

0,076143

0,074766

0,073407

0,072065

0,070740

0,069433

0,068144

0,066871

1,9

0,065616

0,064378

0,063157

0,061952

0,060765

0,059595

0,058441

0,057304

0,056183

0,055079

2,0

0,053991

0,052919

0,051864

0,050824

0,04980

0,048792

0,047800

0,046823

0,045861

0,044915

2,1

0,043984

0,043067

0,042166

0,041280

0,040408

0,039550

0,038707

0,037878

0,037063

0,036262

2,2

0,035475

0,034701

0,033941

0,033194

0,03246

0,031740

0,031032

0,030337

0,029655

0,028985

2,3

0,028327

0,027682

0,027048

0,026426

0,025817

0,025218

0,024631

0,024056

0,023491

0,022937

2,4

0,022395

0,021862

0,021341

0,020829

0,020328

0,019837

0,019356

0,018885

0,018423

0,017971

2,5

0,017528

0,017095

0,016670

0,016254

0,015848

0,015449

0,015060

0,014678

0,014305

0,01394

2,6

0,013583

0,013234

0,012892

0,012558

0,012232

0,011912

0,011600

0,011295

0,010997

0,010706

2,7

0,010421

0,010143

0,009871

0,009606

0,009347

0,009094

0,008846

0,008605

0,00837

0,00814

2,8

0,007915

0,007697

0,007483

0,007274

0,007071

0,006873

0,006679

0,006491

0,006307

0,006127

2,9

0,005953

0,005782

0,005616

0,005454

0,005296

0,005143

0,004993

0,004847

0,004705

0,004567

3,0

0,004432

0,004301

0,004173

0,004049

0,003928

0,003810

0,003695

0,003584

0,003475

0,00337

3,1

0,003267

0,003167

0,00307

0,002975

0,002884

0,002794

0,002707

0,002623

0,002541

0,002461

3,2

0,002384

0,002309

0,002236

0,002165

0,002096

0,002029

0,001964

0,001901

0,001840

0,001780

3,3

0,001723

0,001667

0,001612

0,001560

0,001508

0,001459

0,001411

0,001364

0,001319

0,001275

34

0,001232

0,001191

0,001151

0,001112

0,001075

0,001038

0,001003

0,000969

0,000936

0,000904
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MpogomkeHune Tadn. 3.3

0

1

2

3

4

5

6

7

8

9

3,5

0,000873 |0,000843

0,000814

0,000785 |0,000758

0,000732

0,000706

0,000681

0,000657

0,000634

3,6

0,000612 |0,00059

0,000569

0,000549 |0,000529

0,000510

0,000492

0,000474

0,000457

0,000441

3,7

0,000425 |0,000409

0,000394

0,000380 |0,000366

0,000353

0,000340

0,000327

0,000315

0,000303

3,8

0,000292 10,000281

0,000271

0,000260 10,000251

0,000241

0,000232

0,000223

0,000215

0,000207

3,9

0,000199 10,000191

0,000184

0,000177 10,000170

0,000163

0,000157

0,000151

0,000145

0,000139

4,0

0,000134 10,000129

0,000124

0,000119 |0,000114

0,000109

0,000105

0,000101

0,000097

0,000093

NMpumeyanue.

3HayeHus, npuBeaeHHble B Tabn. 3.3, npeacTtaBnstoT cobon BENUYUHY NSo-
Wwagu nog craHgapTHOM HopManbHoOW (rayccoBomn) kpuBon OoT O OO COOTBETCTBYHO-
lero z-sHadyeHus. Hanpumep, BenuuuHa 3Ton nnowagn mexay 3HadveHnamm 0 um
2,36 nokasaHa B s4enke, Haxoasuwlenca Ha nepecedeHun ctpokn 2,30 n ctondua
0,06, n coctaBnsieT 0,4909. 3HauyeHune nnowaan mexay 0 n oTpuuaTenbHbIM 3Ha4Ye-
HMEM Haxo4MTCs Ha NepecevYeHnn CTPOKM U cTonbua, KoTopble B CyMME COOTBETCT-
BYIOT abCONIOTHOMY 3HAYeHUO 3a4aHHON BENUYMHLI. Hanpumep, nnowaab noa Kpu-
Bon oT -1,3 go 0 paBHa nnowaan nog kpmuson mexgy 1,3 n 0,00 noatomy ee 3Have-
HWe HaxoauTcs Ha nepecedeHun ctpokn 1,3 n ctonbua 0,00 (1 coctaBnget 0,4032).

Tabnuuya 3.4

3HayeHwst kpuTepus cornacus MupcoHa (7% ) Npy pasnMyHOM YpPOBHE
3HauumocTu g = 1-P n yncne cteneHen ceoboapbl v [10]

3HaueHUs KBaHTUMeN X -pacnpeaeneHus n

M goBepuTenbHON BeposiTHocTu P

0,01 | 0,02

0,05

0,1

0,2 0,3

0,5

0,7

0,8

0,9 | 0,95 | 0,98

0,99

0,0157(0,0628

0,0393

0,0158

0,0642 0,148

0,455

1,074

1,642 |2,706

3,841 [5,412

6,635

0,0201 [0,0404

0,103

0,211

0,446 10,713

1,386

2,408

3,219 14,605

5,991 7,824

9,210

0,115 (0,185

0,352

0,584

1,005 |1,424

2,366

3,665

4,642 16,251

7,815 9,837

11,345

0,297 (0,429

0,711

1,064

1,649 [2,195

3,357

4,878

5,989 7,779

9,488

11,668 13,277

0,554 (0,752

1,145

1,160

2,343 13,000

4,351

6,064

7,289 19,233

11,070

13,388]15,086

0,872 1,134

1,635

2,204

3,070 |3,828

5,348

7,231

8,558 [10,645

12,592

15,033(16,812

1,239 |1,564

2,167

2,833

3,822 14,671

6,346

8,383

9,803 [12,017

14,067

16,622(18,475

1,646 |2,032

2,733

3,490

4,594 5,527

7,344

9,524

11,030]13,362

15,507

18,168 |20,090

) 51 B E CA I I S ) B

2,088 |2,532

3,325

4,168

5,380 16,393

8,343

10,656

12,242 114,684

16,919

19,679]21,666

10

2,358 |3,059

3,940

4,865

6,179 |7,267

9,342

11,781

13,442 115,987

18,307

21,161]23,209

==Y
=

3,053 |3,609

4,575

5,578

6,989 [8,148

10,341

12,899

14,631]17,275

19,675

22,618124,725

==
N

3,571 14,178

5,226

6,304

7,807 19,034

11,340

14,011

15,821 ]18,549

21,026

24,054 126,217

(==Y
w

4,107 14,765

5,892

7,042

8,634 19,926

12,340

15,119

16,985[19,812

22,362

25,472 (27,688

H
N

4,660 [5,368

6,571

7,790

9,467 110,821]13,339

16,222

18,151|21,064

23,585

26,873 (29,141

(==Y
a1

5,229 [5,985

7,261

8,547

10,307]11,721 {14,339

17,322

19,311[22,307

24,996

28,259(30,578

(=Y
[o2)

5,812 (6,614

7,962

9,312

11,152]12,624 (15,333

18,418

20,465 23,542

26,296

29,633 (32,000

[==Y
~

6,408 [7,255

8,672

10,035

12,002]13,531 {16,338

19,511

21,615 24,769

27,587

30,995 33,409

(==Y
(o)

7,015 {7,906

9,390

10,865

12,857]14,440(17,338

20,601

22,760 25,989

28,869

32,346 (34,805

19

7,633 |8,567

10,117

11,651

13,716]15,352]18,338

21,689

23,900 (27,204

30,144

33,687136,191

20

8,260 [9,237

10,851

12,443

14,578]16,266 19,337

22,775

25,038(28,412

31,410

35,020137,566

21

8,897 19,915

11,591

13,240

15,445]17,182 20,337

23,858

26,171]29,615

32,671

36,343 138,932
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3HaueHUs KBaHTUNeW X -pacnpeaeneHns Npyu 4OBepUTENbLHON BEPOATHOCTH P

0,01 | 0,02 | 0,05 | 0,1 0,2 0,3 0,5 0,7 0,8 09 | 0,95 | 0,98 | 0,99
22|9,542 |10,60012,33814,041]16,314[18,101|21,337 24,939 (27,301 30,813 (33,924 {37,659 }40,289
23|10,196|11,293]13,091 |14,848|17,187 119,021 |22,337 |26,018 28,429 132,007 [35,172 38,968 }41,638
24110,856 |11,992]13,848 |15,659 18,062 119,943 |23,337 |27,096 (29,553 133,196 (36,415 |40,270 }42,980
25|11,524 112,697 |14,611 |16,473 18,940 120,867 |24,337 |28,172 (30,675 |34,382 [37,652 |41,566 |44,314
26|12,198 13,409 15,379 (17,292 119,820 121,792 25,336 |29,246 31,795 |35,563 {38,885 |42,856 |45,642
27|12,879114,12516,151 18,114 20,703 22,719 (26,336 |30,319 (32,912 36,741 {40,113 |44,140 ]46,963
28|13,565 14,847 (16,928 |18,939 21,588 123,647 |27,336 |31,391 (34,027 137,916 {41,337 |45,419 148,278
29|14,256 |15,574 17,708 |19,768 |22,475 124,577 |28,336 |32,461 (35,139 |39,087 {42,557 |46,693 |49,588
30{14,953 [16,306 /118,493 [20,599 |23,364 |25,508 29,336 |33,530 (36,250 |40,256 }43,773 |47,962 |50,892

MpumeyaHus.

1. B 1abn. 3.4 npuBeaeHbl 3HaYEHUs! KBaHTUNE X°a (V), T. €. KBaHTUNEN x°-
pacnpegeneHus ypoBHs P ¢ v cteneHsamu cBoboabl.

Mpumep. Ansi v =9 1 P = 0,98 KBaHTUIb X093 = 19,679.

2. Ina NpoMEeXyTOYHbIX 3Ha4YeHUn P, nexawmx mexay OBYyMS coceHUMMU
TabnnyHbIMK 3Ha4YeHUsIMU Py n Ps:

P, <P <P,
3Ha4YeHne KBaHTUMS x5 MOXET BbITb BbIYMCIEHO NPUBRMXEHHO No dhopmMyne (MeToa
NNUHENHOW MHTepPnoNAUnN):
Xo=(ay—ay) - (Xa, —x0)/(@—ay) + xz, .

Mpumep. Ons v = 14 TpebyeTca Hantn kBaHTUIb ypoBHA 0,988. MNMonaraem: P;
= 0,98; P, = 0,99, Haxoaum no Tabn. 3.4 )(20,98 = 26,873; )(20,99 = 29,141 vn BblMUCHA-
eM:

2 o= (0,988 — 0,98) (29,141 — 26,873) + 26,873 = 28,6874
Xo988 = \U, ) 0.99—0 98 ) = 20,

ana v = 14 cteneHen csoboapbl.


http://doc-load.ru/SNiP/Data1/7/7816/index.htm#i595731
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[MpunoxeHue 4
OTYET™
O BbINOSHEHMN NTabopaTopHO-NPaKTUYEeCcKon paboThbl HA TEMY
«ObpaboTka pe3ynbTaToB NPAMbIX U3MEPEHNIA NPU MHOFOKPAaTHbIX
HabngeHNAX»
1. AcxopHble AaHHbIe U 3afjaHue Ha BbINOJIHEHNe paboTbl
1.1. VicxoaHble AaHHbIE.
BbINONHEHbI NpsiMblE PABHOTOYHLIE N3MEPEHUS

Pesynbtatbl HabnOAeHUN B KONMYecTBe N= , BbIMOJTHEHHbIX
npu NoOMoLUn , NpyHATE No npun. 1 rpacdpa __ cNe
no Ne BKIMIOYNTESbHO AaHHbIX MeToanveckux ykasaHun.

anHFITbI JOBEPUTESIbHYIO BEPOATHOCTb P= ;
|_|pI/IHF|TbZ MOCTOAHHbIE CcUCTEMATUYECKNE MNOrpelHOCTU Agyeri =

; ACMCT.Z = - ; Acv|CT.3 = -
McxoaHble gaHHble 3aHecTn B Tabnuubl 4.1 n 4.2.

Tabnuuya 4.1

NcxoaHble gaHHble - pesynbTaThl HaboaeHUN
(3KcnepmMMmeHTanbHble OaHHbIE)

Pesynbtatbl HabnoaeHun, nonyyeHHble npu nomowm CU
HaumeHoBaHve CU
Ne Ne Ne
PesynbTathl, Mm/B PesynbTathl, Mm/B PesynbTathl, Mm/B
n./n. n./n. n./n.
1 11 21
2 12 22
3 13 23
4 14 24
5 15 25
6 16 26
7 17 27
8 18 28
9 19 29
10 20 30

18 OTtyeTr mMoxeT 6bITb npeacrtaBneH Ha GymaxXHOM HocuTene, Unn B 3Mek-
TPOHHOM Buge, Hanpumep, B Buae dawmna, cosgaHHoro B cpege MS Excel, MS
Word.

OtyeT gomxkeH ObiITb odopmrnieH B cooTBeTcTBUM C TpeboBaHuamu [OCT
2.105-95 ECK[1. «Ob6wme TpeboBaHMs K TEKCTOBbIM JOKYMEHTaM».
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Tabnuuya 4.2

MeTponoruyeckue xapakTepucTnkn cpeacTs U3aMepeHnn

Ne
n./n.

En.
n3M.

HanmeHoBaHue xapaktepuctuk CU 3HaveHune

LleHa geneHuns wkanbl

[lmanasoH nokasaHus

[vanasoH nsmepeHus

Knacc TouHoCcTH

[MorpelHOCTb OT NOAKIOYEHNS BONIbTMETPA B Lenb
(M3mMeHeHne HanpsXXeHus )

G WIN -

1.2. 3agaHue Ha paborTy.

TpebyeTcs NPoOM3BECTU CTAaTUCTUYECKYD 06paboTKy COBOKYMNHOCTU
pesynbTaTtoB HaAbnaeHUs u:

1) onpeaenuTb pe3ynbTaT U3MEpPEHUS;

2) OLEHUTb MOrpPELLHOCTb pe3ynbTata N3MEpPEHNS;

3) npeactaBuTb pesynbTaT U3MEPEHUs B COOTBETCTBMM C HOpMa-
TUBHbLIMW TPEOOBaHMSMKN U3 YCNOBUS HEOBXOAUMOCTM AanbHenwen ob-
paboTKkM pe3ynbTaTa U3MEPEHUs U aHanu3a norpeLlHOCTEN.

2. PeaynbTaTbl 06paboTkn'’ COBOKYNMHOCTU pe3ynbLTaToB
MHOroKpaTHbIX HabnaAeHUN
Tabnuuya 4.3

PeaynbTaTtbl NpoBepKM rpynnbl pe3ynbTaToB HAabngeHWUIA Ha COOTBETCTBME
OAHOPOAHOCTU BbIBOPKM (Ha Hanuune HabngeHn, cogepkaLmx rpyoyto

MOrpeLLUHOCTb)
Ne YcnoBHoe 3Ha4yeHue
HanmeHoBaHWe nokasartens
n./n. obo3HayeHVe | nokasartens
1 2 3 4

YcTaHoBNeHHOE 3a4aHNeM YNCIO MHOMo-

1 <
KpaTHbIX HabnaeHnn

n

2 | YpoBeHb 3Ha4YMMOCTH q %

17 Cratuctnueckyto 06paboTky pesynbTaToB NPsiMbIX U3MEPEHUI NPU MHOFO-
KpaTHbIX HabniogeHNsAX MOXHO MPOU3BECTU C UCMONb30BaHMEM M3BECTHbLIX NaKeToB
KoMmnbloTepPHbIX nporpamm: MS Exel, STATISTICA, Mathcad u MatLAB.
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MpogomkeHune Tadn. 4.3

1 2 3 4
3 PesynbTaT HabnoaeHus BbIGOPKN, KOTOPLIN A
BO3MOXHO COOEPXKMT rpyOyHo NOrpeLlHOCTb n
4 CpeaHee apudMeTMYEeCcKoe UcnpaBneHHoro A
COBOKYMHOCTW pe3ynbTaToB HAbnaeHWN
5 OueHka cpefHero KBagpaTuyeckoro oTKIo- Sa

HEHNA pe3yrbTaToB HabnaeHUN

6 | MpUHATBIA KPUTEPWIA NPOBEpKY 2 --

PacueTHoe 3HauyeHune kputepusa (B unm 3Sa
(4S4)

3aknoyeHne o Hann4me NnNu oTCyTCTBUU

8 | pesynbTata HabnogeHusa, cogepxallero
rpy6yto NorpeLHocTb >

[MonyyeHHoe no pesyrnbTaTaM NPOBEPKU

9 . Ny
YNCNO MHOTOKpaTHbIX HaboaeHUN
NMpumeyvaHus.
1. YKka3blBaeTca HOMep pesynbtata HabnogeHna n ero xapakrepmuctuka (Aimax
U Aimin)-

2. YKasblBaeTcs MCnonb3yeMbln Kputepun: Br unn 3Sa (4S,). Ona kputepus
B:— npuBoANTCA TabnNn4HoOe 3Ha4YeHNe.

3. Ecnn ga, 1o B rpade 3 ykasbiBaeTCsl HOMEpP UCKITYaeMoro pesynbsraTa Ha-
onoaeHus.

Tabnuua 4.4

MapameTpbl CTAaTUCTUYECKUX pacnpeaeneHnii ncnpasnieHHoN
COBOKYMHOCTW pe3ynbTaTta U3MepeHuii

Ne HanmeHoBaHue nokasaTens YcnoBHoe 3HaueHne
n./nm. obo3HayeHne | nokasarvens
1 2 3 4
1 CpegHee apudmMeTnyeckoe UucnpaBriEHHOro A
psaga HabnwaeHun — pesybmam U3MepeHUust
2 OueHka cpegHero KBagpaTUYECKOro OTKIO- S
HEeHWs pe3ynbTaToB HabAeHUN A
3 OueHka cpegHero KBagpaTUYECKOro OTKIO- S
HEHUS pe3ynbTaToB N3MEPEHUN
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COBOKYMHOCTW pe3ynbTaToB HabnioaeHWn K HopManbHOMY

Tabnuuya 4.5.1

PGSyJ'IbTaTbI NMPOBEPKU TMNOTE3bl O NPUHAOJIEXKHOCTA

pacnpegerneHunio No COCTaBHOMY KPUTEPUIO

Ne HanmeHoBaHme nokasartens YcnosHoe 3HaueHne
n./m. obo3HayeHne | nokasartens
1 CpegHee apudmeTnyeckoe uCnpaBeHHOro A
psga HabnwgeHun

2 OueHka cpefgHero KBagpaTUYeCKOro OTKIO- S
HEeHWs pe3ynbTaToB HabNAEeHUN A

3 CmelleHHada oueHKa cpefHero keagpartuye- S
CKOro OTKINOHEHWsI pe3ynbTaToB HabnogeHnn M

4 YpoBEHb 3HAYUMOCTU Kpumepus 1 g1

5 Pac4yeTHbIM napameTp dp

5.1 | TabnuyHbIM napameTp no tabn. 2 di_g, 2

5.2 | TabnnyHbI NnapameTp no Tabn. 2 dg, 2

6 BbiBOO O NpuMHaaneaneXXHoCTn COBOKYMNHOCTU
pes3ynbTaTtoB HabN4eHMA K HOpMarbHOMY
pacnpegeneHunto No Kpumepuro 1

6 YpoBEHb 3HAYMMOCTWN Kpumepus 2 (o]}

8 3HayeHne [JoBepuUTenbHOM BEpPOSTHOCTU B P
3aBMCUMOCTW OT (2 M N

9 JonycTtnmoe Konn4yecTeBo pasHOCTEN K d0n

10 BepxHuin kBaHTMNb pacnpeneneHnss HopMu-
poBaHHOW yHKUMM Jlannaca, oTBevaroLnin Zpi2
BeposiTHOCTU P/2

11 KonunyectBo pasHoCTeN, NpeBbILlakoLWLnX pac- K
YETHYIO BENUYMHY Z, /5 - Sy n

11.1 | Homepa HabnwogeHun, ans KoTopbiX NpPeBbl- A
LaeTCca pacyeTHas Benn4mHa L.n

11.2

11.5

12 PesynbTupylowmi ypoBeHb 3HAYNMMOCTH gy

13 BbiBO4 O npuvHagneaneXxHocTn COBOKYMHOCTH
pe3ynbTaTtoB HabnwaeHW K HOpMaribHOMY
pacnpeneneHnto No KpUTepuio 2

14 BbiBO4 0 npuvHagneonexHoctn psaa Habno-

[AEHWIA K HopManbHOMY pacrnpefeneHuo mno
COCTaBHOMY KPUTEPUIO
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Tabnuua 4.5.2

PesynbTaTbl NPOBEPKN rMNOTE3bI O MPUHAANEXHOCTU pe3ynbTaToB HabnoaeHi
K HOpMarbHOMY pacrnpeaeneHuto no kputepuio cornacus MNupcora (1)

Ne HaumeHoBaHue nokasaTens yenosroe SHavere
n./n. 0603Ha4YeHne | nokasaTtens
1 CpegHee apudMeTnyeckoe MCnpaBrneHHOro A

psga HabnwogeHun
2 OueHka cpegHero KBagpaTUYEecKoro OTKIO- S
HEHWNs pes3ynbTaTtoB Habn4eHNN A
3 YpoBeHb 3Ha4YMMOCTH q
4 3Ha4vyeHne JoBEepPUTENBHON BEPOATHOCTU P
5 OnTmanbHOE KONMYeCTBO WHTEpPBarioB M
6 Yuncno creneHen ceoboapl V
7 PacyeTHoe 3HadeHue Kputepus cornacus .
MupcoHa sKen
8 TabnuyHoe 3HayeHue KpuTepus cornacus 2
MupcoHa X a
9 BbIBOP, O NpuHagneanexHocTn psaa Habno- La/wem
AEHUN K HOpMarnbHOMY pacnpegeneHunio

padmyecknn matepuan (rucrorpamma / nosINroH,
KyMYNATUMBHasA KpuBas)

Puc. 4.1. N'mctorpamma/nonurox
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Puc. 4.2. KymynsatueHasa kpusas

Tabnuua 4.6
PesynbTaThl BbIYMCNEHNSA AOBEPUTENBHbBIX PaHNL
NOrpeLUHOCTM pe3ynbTaTa usmepeHus
Ne HanmeHoBaHMe nokasatens Yenosroe SHavere
n./n. o603HayeHne | nokasatens
1 2 3 4
1 YpOBEHb 3HAYNMOCTU q
2 [loBeputenbHaa BEpPOSATHOCTb P
3 OueHka cpefgHero KBagpaTU4eCKOro OTKIIO- Sx
HEHWNS pe3ynbTaToB U3MEPEHUN
4 KoadhpmumnenT CTtblogeHTa tpn
5 [oBeputenbHas rpaHuua (6e3 yyeTa 3Haka)
CNy4YaHoOM MOrpeLwHocTn pesynbTata usme- E
peHns
6 [MorpelwHoCcTn cpecTBa M3MepeHus:
6.1 | NnorpeLwHoCTbL OTCYeTa Oome
6.2 | NOrpewHoCTb NoKasaHus Onox
6.3 | gononHuTenbHas MNOrpewwHocTb (TemnepaTyp- o
Has unu ap.) %
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MpogomkeHune Tabn. 4.6

1 2 3 4

7 HoseputenbHas rpanvua HCI pesynbtata us- o

MepeHust
8 BennunHa oTHOWeEHMS JOBEPUTENBHON rPaHuLbI

HCIT K oueHke cpegHero KBagpaTUYecKoro oT- 0/ S

KITOHEHUS pe3ynbTaToB U3MepEHUN A
9 ['paHnua NorpeLHoCcTn pesynbTata nsMepeHus A

OdbopmneHne pesynbtaTtoB namepeHusi (B co-
OTBETCTBMM C 3aaHNEM)

OTMeTKa O BbINOJIHEHUU paboThblI OTMmeTKa o0 3awmTe paboThbl

Oata Mognuck npenogaBartens Oata Moanuce npenogaesatensi
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