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AHAJIU3 N OBPABOTKA
QKCMNMEPUMEHTAJIbHbIX OAHHbLIX

I. Du3nyeckas BeNUUYUHA U ee U3MepeHue

Pusuyeckas BeJUYMHA - 3TO KOJMUECTBEHHASI XapaKTepPHCTHKA
SBJICHMs], TIPOLIECCa WJIM CBOWCTBA MaTepHMM (MaTepHaJIbHBIX OOBEKTOB).
Kaxnmag <¢dwusmyeckass BeJIMUMHA JOJDKHA  HMMETh  QnpeleeHue,
coIepXalee OJHO3HAYHBIN CNOcOo0 3KCTIIEPUMEHTATBHOIO HAXOXACHHS
WIX pacyeTa AaHHOM ¢u3MYecKod BeauuWHBI B JI000H peajlbHOM
CHTYaLUH.

HN3meputhb_ (HHU3INIECKYIO Bgnmuﬂy - 3TO O3HAYaeT OIPEIEINTD,
CKOJBKO pa3 3aKiodyaeTcsd B HeH omHOponHas ¢ HeM dusnyeckas
BEJIMYMHA, TIPUHATAS B KAYeCTBE eIUHMILI MePH (SMHHWIIEI U3MEPEHH,
Mepbl, enuHMUbI). Puszmdeckye BEIWYUHBI HA3BIBAIOT ONHOPOIHLIMY,
eCIM  OHHM  XapaKTCpH3YIOT OAHHAKOBBIC CBOMCTBA MaTepHd U
OTJIMYAIOTCA JAPYr OT Apyra TOJBKO BenwduMHOM. EAMHUIBI Mepbl
YCTAHABIMBAIOTCS CHCTEMOM €AMHUL U3MEPSHMSL.

B pesynprate u3MepeHus (H3HYSCKON BEJIWYHHLI IIOJHYYaeTCH
3nauenre GU3WIECKON BeNWYMHBI - UMEHOBAHHOE YMCJIO, COCTOMIIEE M3
YyCiIa U HAUMEHOBaHHsI TOM Mephl (¢IMHMILI), KOTOPOM OBLIa U3MEpeHa
Hsmepenve - 3TO, - TO  CYLIECTRBY,
BBIMHCTIHUTSIILHBIX

(I)I’ISI’I‘IGCK&H BCJIMYHHA.
ICCNICOOBATCIIBHOCTD SKCIIEPUMCHTAJIBHBIX "
onepannﬁ s ocyliecTBisaeMas C LICIIBIO HAXOXIACHUA 3HA4YCHUA

dm3uYecKOH BETHIMHEI.

ll. Knaccudpmukaumsa namepeHumn

IlpoBeneM KiaccHGpHKAIMIO H3MepeHMH (HH3MIECKOM BEAMYHHBI
00 XapaxTepy MOCJCNOBATS/IbHOCTH OCYHISCTBISIEMBIX IIPH  3TOM

onepaumi.
[paroe _u3mepenune. MizmepeHue HaspIBaeTCs IIPAMBIM, €CIH
3Ha4YeHUe dusnvecKoi BEJIMYHMHBI OTIpEAEIISIETCA 1bo
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HETIOCPEACTBEHHBIM CPABHCHHEM ¢ Mepo#, Jubo Tpu TOMOINH
HM3MEPHUTEILHOIO MpUbopa, HAlIero cpasy 3HA4EHHME STOM BEJTMYMHBL.
Takas ¢pu3HdecKas BeIUYHHA HA3BIBAETCH NPSIMO U3MEPSIEMOH.

KocBennoe uimepenue. VisMepeHue Ha3bIBASTCHS KOCBEHHLIM, ecin
HCKOMOE 3HadeHHe U3MYECKON BEJIWYMHBI OIpEacsicTC  IyTeM
pacyeTa 0O M3BECTHOM 3aBHCHUMOCTHM HM3MepSeMOH BENMYMHBLI OT IIPSAMO
H3MepSeMBbIX BeIMYHMH, OINpPeAcAeMbIX IIpM HEU3MEHHBIX YCJIOBHAX
ompita. Takag  ¢usmueckas BeJMYMHA  Ha3bIBACTCSd  KOCBEHHO
H3MEPSIEMOM.

KocBeHHO n3MepsieMas ¢pHU3MUecKasi BEIMYHMHA U CBS3aHa C IPSIMO
H3MEPSIEMBIMM BEJIUYMHAMHU X,Y,...,Z C TIOMOIIBIO pacyeTHOM (OpMYIIBI

(ypaBHeHMSA KOCBEHHbIX M3MEDEHH)

u= f(x,y,..‘,z) .
Ilonyuenue pacueTHOH (OpPMYJIEI OOBIYHO CBSI3AHO C HCHOTB30BAHHEM
3aKOHOB DM3NKM ¥ MOJAEHLHBIX NPEACTABICHUH.

CosmecTnbie u3Mepenud. B obieMm ciyyae GyHKUHOHATBHASA CBSI3b
MEXAY TIPpAMO M3MEPSEMBIMH BEJIMYHHAMH X,Y,..,Z M BEJIHIYHHAMH
u,v,...,w, 3HayeHHUS] KOTOPBIX TpebyeTcs OIpeneiuTh, MOXET HMETb
TIPOM3BOJNBLHEBIHA BHI, 33a1aBacMEIHl YpaBHEHHUECM

f(x.y,....z0,v,...,w) = 0.

B aTtoMm cnydae s HaxoXOeHHs 3HaYCHHMI HEH3BECTHEBIX BEIWYHH
u,v,..,w OOBMHO TPOBONSATCS MHOTOKPaTHbIE H3MEPEHHUSI IIPSAMO
HM3MEPSeMBIX BSJIMYHH X,V,...,Z, IPUICM 3TH U3MEPEHHS OCYIIECTRISIOT
MpH M3MEHSIOIINXCS YCIOBHSIX ONBITa. MHBIMM cloBaMH, 3Had9eHUs
ONHOM MM HECKONBKHX NPSMO H3MEPAEMbIX BeJMYMH LIEJICHANIPABICHHO
M3MEHSIOT OT OIBITA K OMNBITY, HPOBOIS, TAKMM OBpa3oM, CEpHIO M3 n
U3MEPEHUH (xl,yl,...,z]), (xz,yz,..‘,Zz),...,(xn,yn,....zn). Taxue
H3MEPECHHS MPHHITO HA3bIBATh COBMECTHbIMHM H3MEDEHHAMM.

st ciaydas OByX TIpSMO H3MepPSEMbIX BEIMYMH X H Y
GYHKIMOHATBHYIO B3aMMOCBA3h (YpPaBHEHHE _COBMECTHBIX H3MepeHuii)

9acTO MOXHO IIPEACTABHTh B BHIC
y = f(x: w,v,...,w),

(%)



rie  u\v,.,W - HCKOMBIE BEJHYWHEI, BBICTYMAIOUIME B KaYECTBE
napaMeTpoB. OOLIYHO  pPe3yALTaThl. COBMECTHEIX U3IMEpEHNN s
» HADISIAHOCTH M .KOHTPOJISI NPaBHIBHOCTH 0OpaGoTKi W' MHTepIIpeTAI MY
U300paxaroT B BuIe rpadMkKa 3aBUCHMOCTM BEJHYMH X W vy Ipyr ot
ApyTa. DKCIIEPEMEHTANbHAS TOYKA Ha TPAdHKS - 1306paxaeT pe3ynbTaT
i-ro COBMECTHOTO M3MEPEHHUS (xi._vi). OTMETHM, 9TO Kax[10e U3MEpCHHE
(Xi,)’i) He' 00s13aTeNIbHO JOIKHO ObITh PE3YJIbTATOM OTHOTO IpSMOTo

- H©BMEpEeHHA! OHO MOXET ObITh Kak -'pesynLTaTOM 06paboTkM cepuUm
TIPSIMBIX M3MEPEHUM, TAK M PE3YbTATOM KOCBEHHBIX H3MepeHUit.

Uncno cOBMECTHBIX H3MEpEeHI (OmBITOB) N B cepuM JOIKHO GBITDH
Gomnbllle WIM PaBHO YHC/Iy ONpeleISeMbiX BeINYHH m. BeruuuHa r=n-m
Ha3bIBACTCS YUCIOM CTeTieHell cBoOOmbI npﬁ COBMECTHEIX H3MEPCHHIX.

Kak BumuM, ogHa M Ta Xe (U3HUECKAS BENMYMHA MOXET GLITH
NpsSIMO MM KOCBEHHO H3MEPSIEMOH WM OIIPENENAThCS B Pe3yIbTare
00paboTKY pe3yNbTaTOB COBMECTHRIX U3MEpPEHHMIt.

IIpumep (c npomokennem).

Tpu crynenra (Manos, ITerpos 1 Cugopos) TIONYy4YWJIM 3alaHue:
C IIOMOLUBIO CEKYHIOMEpPA ONpPEeNeSIHTh IEPHOA KOJNeOAHMI MaSTHHKA.
BaHOB pewsi1 INpOBECTM TIPSMOE H3MEpeHHe: HEMNOCPENCTBEHHO
U3MEPUTb BpeMs OIHOIO TMONHOTO KojAeOaHus. IleTpoB peummn
HM3MCDHTE BpeMsl i, 3a KOTOpOe MasiTHHK coBepimaeT N KoneGaHuM
‘paccunTaTh nepuon mo c¢dopmyne T=t/N. JlanHas dopMmyna sBugeTcs
YPaBHCHUEM KOCBECHHBIX M3MCPEHHH, clefoBaTensHo, [1eTpoB mpoBomuT
KOCBEHHBIC HM3MEepeHMST. CHIODPOB pEIw TOCHENOBATENLHO H3MEPHTSH
BpEMEHA 1y, 1y,..., l;, 33 KOTOpOoe MasTHHK copepuiaeT Nj, Nj,..., Ny
xonebanni. Taxkmm obpasom, Cumopos LEJICHATIPABICHHO HM3MEHSET
SHaYeHUs ONHOHM M3 NPSAMO H3MEPSEMbIX BEAWYMH (B JaHHOM cCiyYae -
4Hcia konebanuit N), TpoBOAs cepHIo COBMECTHBIX H3MepeHui (Nl,tl) ,
(N2.t:) o...(Ny,ty), TIDH 5TOM ypaBHEHMe COBMECTHBIX H3MCDEHUL
umeer BuA t = f(N;T)=T-N.

lll. MorpewHoCcTN U3MepeHUn u ux knaccudukaums

Hanwyue B obmieM ciydae GoNbILIOTO YMC/Ia HEKOHTPOIMPYEMBIX
uccaenoparesnieM (akTOpoB IIPHUBOAMT K TOMY, 4YTO B pe3yibTarte
U3MEepeHHs $H3UICCKOH BEJTHYIHHBI BO3HHKAIOT OMINOKH
(norpemisocty). MHBIMH clioBaMM, BaXHeMINedl OCOOEHHOCTBIO TIOGBIX
U3MEPEHMH  SBISIETCSl HECOBMNANCHUE  pe3ynbTata M3MEPEHMH H
HCTHHHOTO  3Ha4YeHMd  M3MepsaeMol BenwunHbl easo  moboil
MaTeMaTHYecKoM o6paboTKm  pe3yjbTaTOBR  HM3MEpEeHHM  sIBJIIeTCS
MONYYCHHE OUEHKM MCTHHHOTO 3HAYCHHS H3MEpIeMOM BENWYHMHBI C
MUHMMAJIbHO BO3MOXHON MOTPEUIHOCTHIO.

AGCOMIOTHAS NOrpemHOCTh (a6COMOTHAS OMMOKA) UBMEPEHUS AX -
OTKJIOHCHWC pe3yarTaTa U3MEPEHHMS] X OT HCTMHHOTO 3HAYECHHUS Xyer

HU3MEPAEMOH BEIHIMHBIL:
AX = X — Xper-

OTtnocureapaas NOTPEHIHOCTD (oTHOCHTENIbHAS o1nuGKa)
U3MEPEHMS] - OTHOLIEHHe abCONMIOTHOM IMOTPEUIHOCTH K HCTHHHOMY

3HAYEHUIO USMEPACMOM BEJIHMIYMHEBL:
8X = AX .
XHCT
Kak mpaBuio, HCTHHHOe 3HauyeHHe M3MepgeMOH GH3MIECKOi
BSJIHYMHDBI MBI He 3HaeM U HUK020a He y3HaeM, 3 3HAYMT U TIOTPEIIHOCTD
H3MEPEeHH Mbl HC 3HaeM M HHKOrad He y3HaeM. OIHAKo MOTPelIHOCTh

H3MEPCHHS] MOXHO OXapaKTCpH30BaTh U GUEHuMmb.

1. Knaccugukayus noepewrHocmeli usmepeHus no
Xxapakmepy nposiesieHust

CayyaiiHas HOTPEmHOCTD - 3TO COCTaBIAILIAs TIOTPEITHOCTH
H3MepeHMsi, H3MEHAIoOmAsAcsa ciay4alHeIM o0pa3oM B HaHHOH cepHH
HM3MCDEHMH, IIPOBEACHHBIX IIPH OOHHUX M TeX Xe& KOHTPOIHPYEMBIX
yenosuax. ChyyaifHasi TIOTPEIHOCTh  BO3HMKAaeT KaK  pe3ylbTaT
COBMECTHOTO BIMSAHHS PAa3NMYHBIX CIYyY4alHBIX, MEHIIOLWMXCI OT
H3MCPCHMsT K H3MEDEHMIO, HE KOHTPOJMHUDPYEMBIX HaMH (PaKkTopoOB,
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BIMAIOIMX Ha Ipouecc u3MepeHusa. CrydaliHas ' HOTPEIIHOCTD
OLICHHMBAETCA IO PE3Y/ILTATAM MHOTOKDATHBIX U3MEPEHWH, IIPOBOIUMBIX
IIPH HEW3MEHHBIX YCJIOBHMAX, METOJaMM MaTeMaTHYCCKOM CTaTHUCTHUKH.
BmusiHMe ciaydyaMHOM ITOTPEHIHOCTH Ha OIEHKY HCTHMHHOTO 3HaycHHA
M3MEPSEMOM  BEJIMYMHBI  MOXHO  YMEHBIDMThL  MHOTOKpPAaTHBIM
JIOBTOPEHHEM HM3MEpPESHUS.

Cncmuag:uqecm OOrpemHoCTh - 3TO cocTaBisIIonIas
NOTPCUIHOCTH H3MCPECHUSA, ocTamasiacs HOCTOSIHHOM Wwin

U3MEHAIOIIAACs 3aKOHOMEPHO Ha TPOTSDKeHMH CepHM WM3MepeHMH Hpu
ONHMX # TeX Xe KOHTpPOJIHUpyeMbIX ycnoBHgx. CucreMarumdeckast
TIOTPEIHOCTh O6YCIIOBICHA THABHBIM 00pa3oM NOIPEITHOCTSIMU CPEACTB
H3MEPEHHI M HECOBEpPIICHCTBOM METONOB M3MEpeHUil (B TOM dHCHe
ucronbsyeMbix  Mopenei). Heusbexnoe aberparuposarme  (BbIOOP
MOIENH IIpollecca, SIBJIEHUS WIM H3y4aeMOW CHCTEMBI) B IIpolecce
U3MEpeHHs  SABIsIeTcd  ONHMM M3  (akTOpoB  BO3HMKHOBEHUS
CHCTEMATHYECKOM ITOTpelIHOCTH. TakuM oOpa3om, 3Ta MNOTPEeHIHOCTh
BCerJa CyLIeCTBYeT TIpH TIOO0OM M3MEPEHMH.

2. Knaccugukayus cucmemamuyeckux nozpewHocmed o
npuvuHe 803HUKHOGEHUS

IlorpempocTs _npubopa  (MHCTpYMEHTanbHasl  HOTPEIIHOCTD,
NOTPEIIHOCTS CPEACTB H3MEPEHMI{) - TOIpelrHOCTh, OOYCIOBJICHHAs

NPUHLUNITHAIBHBIM HECOBEPIICHCTBOM TEXHUYECCKHX CPEICTB,
HMCIIONB3YEMbBIX  IIPH  H3MepeHud. [IpuumHa  BO3HUKHOBEHUS -
HECOBEPILICHCTBO PEAJbHBIX MAaTepHANoB, HEBO3MOXHOCTb YCTPaHEHMsI
BPEIHBIX TIOMEX, TEXHOJIOTHYECKOE U (PH3NYECKOe (H3-32 BBIHYXISHHOTO
HCIONMb30BAHMSL TNpUOIHMXeHWi IIpH BbiOope MpuMHUMUIIA PpaboThH
npubopa) HeCOBEPLICHCTBO IIpHbopa.

Ilpumepnt:

a)  HeTOYHAasl yCTaHOBKA Mpubopa Ha HYAb Tiepel H3MEPCHHEM,

0) ceXyHAOMEp, HCIIONb3YeMBIM INPpU H3MEPCHHAX, OTCTACT MIIH
CTICLINT.

Ior PEIIHOCTHL OKPYIJAEHHA -~ CHCTeMaTH4yeCKast IIOTpPeIlHOCTE,
O6YCJIOBJICHH3${ CYHTBIBAHHCM  pe3yjabTata ¢ KOHEYHBIM YHCIOM

3Hayaux mudp Ha UHPOBBIX NpHOOpPax M OKPYIIEHUEM IO HIKake
CTPENOYHBIX MIPpUOOPOB. v

Hepenxo mnorpeumiHOCTs OKPYIVIEHUS OTHOCAT K CJAYYaiHEBEIM
NOTPEITHOCTSIM, OOBSICHSSE 3TO TEM, . YTO IPH  MHOTOKPaATHBIX
M3MEPEHHAX Pe3ynbTaT MOXHO OKPYITIHTh KaK B OOJBIIYIO, TaK H B
MEHBUIYIO cTOpoHy. OnHako, eciaH Obl IIPH TPOBEOCHHH H3MEPEHHIT
ciyyal{Hble MOTPSITHOCTH OTCYTCTBOBANH, TIPUOOP BCeTda IOKA3LIBajl ObI
OIHO W TO X€ 3Ha4dcHHWE, W pe3ynbTaT OKpYIsuics Obl BCcerna Takke IO
OMHOIC U TOTO X€ 3HAYCHHS.

11 HOCTD M a - MOrpEeNIHOCTD, BRI3BAHHAS
HECOBEPILICHCTBOM IIPUMEHSIEMOIO IIPH H3MepeHuH Merona. [Ipuumua -
METOZH, MOJIOXEHHBIN B OCHOBY JIOO0OTO IIpoLEcca H3MEPEHUS, JIHUIb C
KakOM-TO CTEIIEHBI0O TOYHOCTH MPAaBHABHO OTOOpaXaeT MCTHHHOE
nonoxeHue Beued. Jloboit MeTon 3MXKAETCS HA IPUHIMIHAILHO
HeoOXOOUMOM abCcTparmpoBaHUM PeaIbHOM CHTYAlHH, T.€. HA BBEICHHU
B PaCCMOTPEHHE MOJIEJICH.

Ilpumep:

B HCIIONB3YEMOM MaTcMaTHUeCKOM MOIETH SKCICpHMEHTa HeE
VYMTBIBACTCS HAJIMYHE CHJI TPSHHS M CONPOTHUBICHMA BO3JyXa, YIPYIHX
CBOMCTB TE€X M Ip.

Cy0OBneKTHBEAA NOIPENIHOCTh - CHCTEMATHYeCKasl IOrpelllHOCTb,
CBSI3aHHAs ¢ y9acTHEM YEJIOBEKA B Ipoliecce U3MEPEHUH, 4TO NMPUBOLUT
K UCKAXEHUIO MOJAy4aeMOTo pe3ynbTaTa. OTMETHM, YTO CYOBCKTHBHAS
TOTPEUIHOCTS COAEPKUT M CIIYYaHHYIO COCTARIFIOLIYIO, KOTOPYIO MOXHO
OLEHUTb 1o pe3yarsraTam MHOTOKPAaTHBIX HM3MEpeHUI. K
CHUCTEMATHYECKOH COCTABMSIOWIEH CYOBEKTHBHOH IOFPESIIHOCTH MOXHO
OTHECTH, HAIPUMED, HAJHYHE BPEMCHHOM 3alepXKu IIpH <dHKcaAlUU
YeJIOBEKOM  HJIMTENBLHOCTH BPEMEHHOro HHTEpRaja ¢  ITOMOIIBIO
CceKyHzoMmepa.

IlorpeminocTh _ BbIMHCAEHMI I - TIOTPEellHOCTh, CBSI3aHHAsg C

NPpCACTAaBIICHHUCM YMCECJI B IIpoliecce BBIYHUCJICHUH KOHCYHBIM YHCJIOM



sHadammx mubp. B cBiI3M ¢ OpUMEHEHMEM — COBPEMEHHBIX
BBIMHCIIUTE/IBHBIX CPEICTB 9TOI OWIMOKOH IO CPaBHEHHUIO C IPYTUMH
CHCTEMATHYCCKUMH NOTPELIHOCTSIMH, KAK TIPaBHJIO, MOXHO TIpEHEOpeyb.
LpyObie ommGks (mpoMaxu) - OMMOKH, OOYCIOBIEHHLIE
HEMCIIPABHOCTBIO CPEICTB H3MEpPEHWil, HEeNpaBU/ILHbBIM CYHTHIBAHUCM
pesyibraTa, pe3KMMH HE  YYTCHHBIMM  M3MCHECHHUSMHM  YCJIOBUI
I/I3MepeHI/II‘/'I,,‘i)63yIILTaTOM npocueTa. Takue OLIMOKHA MCOPaBNSIOT HpH
6osiee TmamanoM THOBTOPEHMH OIILITOB UM PacHeTOB. o
YBCHﬁ‘ieHI;{eM YKcIa U3MEpeHUH HENb34 HUCKITIOYHTD
CHCTEMATHYECKYIO  MOTPelIHOCTh.  CHCTeMaTHIeCKYIo IOTPEIITHOCTS
YMEHBLIAIOT BBEACHNEM IIONpPaBOK (OOBIYHO B BHAEC AOIIOIHUTEIBHBIX
claracMBIX WIHM  MHOXWTeneil) mocie 3yYeHUS  UCTOYHHKOB
rnorpelHocTef M HMX BeUIBIEHUS. Haubonee nedcTBEeHHBIH cnocod
obHapyXeHHs CHCTEeMAaTHYECKUX IOTPELIHOCTEH, CBSI3AHHLIX C METOIOM
U3MEpeHHUsi, - 3TO CPAaBHEHHME DE3y/JbTAaTOB M3MEPEHUS ONHOH KU TOH Xe
BEeJIMYMHBI, TIOJMYYCHHBIX IIPUHIMIKATGHO  pa3HBIMH  METOOaMU.
ITONHOCTBIO HCKIKOYHUTH CHUCTEMATHYECKYIO IOrpPemiHOCTh HENb3d, TakK
Kax, ¢ OOHOH CTOPOHBI, CaMH J3TAJIOHHBIE TIPHOOPEl O6MANAIOT
MIOTPEeUIHOCTREIO, & C JOpYyro#, JoOOH IIpHHUMII, 3aJJOXSHHBLIH IIpH
KOHCTPYHPOBAHHUH IIPHOOpa, He SIBIIeTCS abCOMOTHO CTPOTHM.

IV. KpaTkas cBoaka npaBus o6paboTku
pe3ynsratoB NPAMbIX U KOCBEHHbIX U3MEepPeHUn

1. MpsamMbre usmepeHust

Ilyctb B pe3yabTaTe Cepuu NpAMBIX HE3AGUCUMDBIX RIMepeHull
(bH3NYECKO BEJIMYMHBI X, NIDOBEACHHLIX Npu 0OHUX U MeX Hce YCAOGUAX,
MIOJTYIHIM HEKOTOPBIM Habop (BBIGOPKY) H3 N 3HAYCHUH: X[,X2,...,Xp. 34
OUEeHKY % MCTHHHOIO 3HaYe€HHU4 H3McpsieMOH BEJIUYHMHBI X NPUHHAMACTCS

BbIOOpOYHOE cpenHee 3pavyeHwe X (cpeAHee apHPMETHUECKOE II0

IaHHOH BBIOOpPKE):

f-x=1%x . m

nia

>

Jin9 oleHKH TMOIPEeIHOCTH CpefHero apudMeThdeckoro X
PacCMOTPUM OTAENBHO CIYYalHYI0 ¥ CUCTEMATHYECKYIO COCTABISIOLINE.

a. Cayvaiinpie IOTPelIHOCTH

B xauecTBe OLEHKH ClIy4aiiHOH MOTPEUTHOCTH CPEIHETo 3HAYCHM
X I[pUHMMaeTcs BbIOOPOYHOE CTAHNAPTHOE OTKIOHEHHE CPEIHEro
apupmMeTHieckore  (CpeAHEKBanpaTU4HAas  IOTPEIIHOCTH  CPEXHEro
apHPMETHYECKOTO):

1 2 _
Sz = m.Z(Xi—X)Z. (2)

i=1

Hanee BLIYHMCISICTCS] NOBEPATENbHDINH HHTEPBAI A IUIS CIY4aHOM

TIIOTPCUIHOCTH CPEOHETO apI/ICbMCTquCKOI'O 3HAUCHHUSA X :
Ay = tc(,n-l : Si(' P (3)
e ty . - Koaddummenr Croionenra 1151 BHIOPAHHOTO HCCIENOBATENIEM

3HAYEHHS BEPOSTHOCTH o - Kod(ppnuuenTa [oBepusa. 3HAYCHHS
kosddunueHra CTBIONEHTa t,,; TNPH PANTMIHBIX Ko3dduumeHTax

noBepHd o M obbeMa BhIGOpPKM n cM. Ta6n.l Ilpuwroxenus. Cwsicn
JIOBCPUTENBHOTO HHTEpBana A, 3aKII04aeTcs B CICAYIOLIEM: MOXHO

yTBEPXKIATh, YTO UCTUHHOE 3HaUYeHHE (PU3HMIECKON BENMYMHBI X JIEXHT B
UHTepBaJe [)_( — Agy, X+ Agy| c 3amaHHON BepOATHOCTHIO o.. YeM Gompiie

k03 PUUMEHT TOBEpHA «, TeM OoJsblle 3HayeHHe Ko3d@PHUHEHTa
CreloneHTa ty, 1, ‘@, CIENOBaTeNbHO, M AOBEPHTECIBHOIO HHTCpBAsa
Ao, - OT™MeTnM, 4TO KO3 HUHEHT o BbIOUPAETCS CAMOCTOSITE/IBHO H

MOXET IPUHHMATH Mo0ble 3HAYEHUS OT HYMsl HO €IMHMLBI, HO OOBIYHO
MpHHATO BEIGHpaTh a~0.9-0.95.

Briyncnenue QOBEPHTENLHOTO MHTEpBana A ; clelyeT MPOBOAMTH
TONBKO B CJIydYae, KOINA KOHCYHOH ULENbl0 TPOBEACHMS H3MEpeHUH
SIBAeTCS OLEHHBAHUE MPIMO H3MepsieMol BemwduHBl. Ecam xe mpsiMbeie
H3MEPEHHUS IIPOBOASTCS JIMIDG € UENbIO HalbHEHIIeTO MCIIONb30BaHHS



pe3ylbTaTOB  M3MEPeHHM [/ OLICHUBAHMS KAaKOM-IMGO KOCBEHHO
M3MEPSEeMONl BEJIMYMHEI, TO M NOBEPUTEJbHBIIA MHTEpBal Halgo Oyner
BBIYMCJIATH TONBKO AL 3TOM KOCBEHHO U3MEPSIEMON BeJMYUHBI (cM.
n.Iv.2).

HdanuM Hekoropoe mnosicHeHHE K dopmyne (2). 3ammmeM ee B

BHIE:
1 1

Si:\g' -1 Z( %) \/:n:S (22)

e S, = - 1) Z(x

IJ11 pe€3yiaepTata OTACJALBHOIO usMepeHus. B Maremarnyeckoii CTaTUCTHKE

HOKa3BpIBACTCS, 9TO C YBEIMYCHMEM 4YHCJa W3MepeHMH (MM, Kak
NPUHATO TOBOPUTH, O0BeMa BBIGOPKM n) S, cTpeMHTCH K KOHCTaHTe,

Ha3biBacMOH IM HEHHECM, MIH CPEeIHEKBAIPATHIHON

NMIOTPELIHOCTBIO M3MEPEHHUS, U OOBIYHO 0603HauaeMol o. Bermunua S,

v- BBIGOPO'{HOG CTAHIapTHOC OTKIIOHCHHE

SBJSETCA OLCHKOH o, TIONYYeHHOMN Mo BhIGOpKe OObeMa n, MO3TOMY B
Ha3sBaHWE BEIMYMHBI S, BBOIMTCS TEPMHMH <«BBHIGOPOYHOE». Ksanpar
CTaHNapTHOIO OTKJIOHCHHUS HA3BIBAIOT OMCHEPCHEH M 0603HAYaloT o. B
CBOIO  OY€peNb, MOXHO TIIOKasaTh, YTO BBIGOPOYHOE CTAHOAPTHOE
OTKJIOHCHHWE CpPEIHEro apudMeTHYECKOro S; B \/; pa3 MeHblle
BbIOOPOYHOTO CTAHOAPTHOIO OTKJIOHEHMS S,. B HTOre mnogsiasgercs

dopmyna (2). Takum o6paszoM, ciydaifHas NOTPEITHOCTh OLIEHKHA X
UCTHHHOTO 3HAYECHMs CTPEMHUTCS K HYJIO TI0 Mepe VBEIMYeHHWS dHCNa
H3MEPEHHH, U €€ MOXHO CHeNaTh CKOMb YTOIHO MAJIOH.
Ipumep (npomokenue).
HBaHos TIPOBEN CEPHIO M3 N=5 MpsAMBIX H3MEpEeHUil mepHona
KOJIeOaHMH U IOAYYWI CIEAYIOLIHE PE3YNAbTAThI:
t;=4.6, 4.8, 4.5, 4.8, 4.4 (c).
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Hdanece on no ¢opmyne (1) BeIYHMCIWA cpeaHee apHPMETHYECKOE
n
t= thi = % =462 (c), a mo dopmyne (2) - BeIBopouHOE
D4 ,

n
CTAHZAPTHOE OTKJIIOHEHUE S- = ) 'Z(ti - {)2 ~0.08c.
i=t
Ecmu 6p1 nenpio MBaHOBa 6bUTo OBl TIONy4eHHE OLIEHKM NEpUOAA
YYETOM TOJBKO CJIy4allHOM TOTPELIHOCTH, TO OH Jajiee Opofesan Obl
CIeAYyIOLIME BBLIYUCIICHYS: BbiOpas 3HaueHUe KoaddwuimeHTa HOBEpHS

0=0.95, mo Tabn.l mag n=5 Hawen 3HadeHue Ko3(PULMEHTA
Creionenta t, . =toesq =278 u ompememun mno dopmyre (3)

BOBCPHUTENbHBIN MHTEpBAN A, =1, 1 -S; = 2.78.0.08 = 0.224 (c)

OxkoHyaTenbHO cTyneHT VBaHOB IIpeacTaBwi Obl  CIAEAYIOUIMIA
pe3yabTaT (6e3 yueTa CHCTeMATHYSCKOM MOTPEHIHOCTH):

T = 46 + 02 ¢ , xosbduuuenr nosepus o=0.95 (npaswia
OKDYIJIEHHMI pe3yabTaTa cM. B pasa. VI).

6. CucreMaTHYecKHe MOrPemHOCTH

CucTteMaTiiecKye OTPEIIHOCTH, OCTAIOINMECS TOCTOSHHBIMH WIH
3aKOHOMEPHO MEHAKIIHMeCs IIPU  IIOBTOPHBEIX H3MEpeHMsIX, Ui
SKCOCpHMEHTATOpPa  BHICTYNAKOT KakK cBoeoOpasHble  “ciiydyaiiHbie"”
BeIHYHHEI, HO HE IO XapakTepy TIpOSBJIEHHMS, a B CHIy HX
HeM3BeCTHOCTH. CliegoBaTelnbHO, CHCTEMATHYECKHE TIOTPEIIHOCTH,
TaKXe KaK ¥ CiydaiiHble, yA0OHO OLECHHBATH C MOMOINIBI CTAHAAPTHBIX
OTKJIOHEHHH.

Ilorpemuocts nmpubopa. INorpeluHocTs MpH6GOpa XapakTepH3yeTcs
npeaeapHoi (MakCHMAIBHO AOMYCTHMOH IUIS JAaHHOTO Kilacca IMpHOOpoB)
DOYPeIHOCTBI0 Appe;. Ecm 3Hauenme Appey H3BECTHO, TO 3HAYCHHE
CTAHJADTHOTO OTKNOHEHMA O, [AJS OUESHMBAHUSA [OrPEIIHOCTH

npubopa NpUOMKEeHHO PaBHO
O ()

mpud "~ 3

11



Jnsi  ompeneneHMs IpeleibHOW  TIOTpelTHOCTU — Tipubopa

HeoOXOOHMO 3HaTk KJAACC TOYHOCTH mpulopa * ¢ (BhIpaXkeHHBbIH B

OpoliEHTax) - OOOOIIEHHYI0 METPOJIOTHYECKYIO0 XapaKTePHUCTHKY,
OIIPEACNAIONIYI0 TapAaHTUPOBAHHLIE TPAHMWIBI 3HAYEHHH TOTPELIHOCTH
npuodopa. 3HayeHHe TIpeneabHOMN TIOTPENIHOCTHU npubopa

YCTAHABNMBAETCS YETHIPHMS PA3TMUHBIMHE CIIOcODAM¥ B 3aBHUCUMOCTH OT
Xapakrepa IOTPeUIHOCTH.

1. Ilpy MyJbTHILIMEATMBHOM XapaKTepe NOIpelIHOCTH Ipubopa,
Koraa abcomioTHasl TOTPELIHOCTh  BO3PACTAET  IIPOTOPIHOHAILHO
3HAYCHHIO U3MEPSICMON BEJIMYHHEI,

YM N
A = X, 5
Iae vy - KIacc TOYHOCTY IIpHbopa; X - pe3yAbTaT H3MepEeHH.
2. Ilpu anauTHBHOM XapakTepe TIOTpelIHoCTH npubopa, Xorma

abcomoTHASs NOTPCIIHOCTL BO BCCM OHAIIa30HE I/IBMepeHI/Iﬁ OrpaHn4icHa
TTOCTOSAHHBIM NIPEOECIIOM,

Y
Appen = ﬁ Xy (6)

IOE Yag; - KiIacC TOYHOCTH TIpUOOpa; X, - HOPMUpPYKOlIEe 3HAYEHHE
HM3MEPSACMOHU BEIMYMHEBI, KOTOpOoe IISI IPHOOPOB C paBHOMEPHON H
CTeNICHHOM 1Ikajiod paBHO MO0 BepxHeMy MOpeleiy OHUana3oHa
M3MEpeHUH, ecaM HyJleBasi OTMETKa HaXOOWTCS Ha Kpalo WIH BHe
LIKAJIbl, MO0 IPOTSLKCHHOCTH OWATa30HA H3MEPCHHH, €CJIH HyneBas
OTMETKa HaxONHUTCH TIOCePESINHE LIKAJIBI.

3. IIpu KOMOMHMDOBAHHOM XapakKTepe ITOTpEUIHOCTH Tpubopa
(OIHOBPEMEHHO H LIYHBTPIﬁHHKaTPIBHOM, U alIHTHBHOM )

Y« = Yu Y
A=Y~ Yu y o Yu
mex = g9 > 7100 ™

Tae yx M yy - KIacCc TOYHOCTH Ipubopa Ajs KOHIla M Havaja AHAarna3soHa
M3MEPEHHIH, COOTBETCTBEHHO; X - Pe3y/NbTaT H3MEPeHHS; X, - BEPXHMI
npenen Auana3oHa. Takum ofipazoM, MpenerbHas IOTPEITHOCTh NPHOOopa
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NVHEAHO BO3pacTaeT or A . = IY OHO‘X" B Hayane auanasoHa (npwu
x=0) 00 A, = _il{()LO X, B KOHIIe Auana3oHa (IpH X=X,).
4. Inst npubOpoB ¢ pe3KO HEPaBHOMEPHOH IIIKaJ'IOrI‘/}'IY !
Aupes = K(¥) ks L (8)
rme L - [jMHa I0Kanmkl, BeIpaXeHHass B MwomMerpaX, k(x) -

ko3(pdUIHEHT IepecyeTa, PaBHBIM OTHOULICHUIO LIEHBl JCTICHUS B MeCTe
3HAYEeHUS BEJIWYHHBEI X K JUIMHE 3TOTO ACJCHHUA (B MM).

Knacc ToyHocTH npubopa ykasbiBaeTcd OOBIYHO Ha ero JIMLEBOl
nageau. B ciayyae MyJBTHUIUIMKATMBHOTO XapakrTepa IOTPEITHOCTH
npufopa 3HaUeHHE Kiacca TOYHOCTHU ¥, OOBOAMTCA KPYXKoM. B ciydae
aNAUTUBHOIO XapaKTepa TIOTPeHIHOCTH Npubopa Kiacc TOYHOCTH Yagy
yKa3bIBaeTcs 663 KaKMX-TU00 JOTIONHUTENbHBIX THHUHN (Takux npubopos
GOABIIHHCTBO). B cayyae KOMOMHVPOBAHHOTO XapakTepa MOIPeLIHOCTH
npubopa KjlacC TOYHOCTH YKa3biBaeTcsd B BHIE OpoOH yi/vy. B ciydae
NpUOOPOB C pPe3KO HEpaBHOMEPHOH 1IKAJoH Kjlacc TOYHOCTH nIpubopa y
yKa3eIBAETCS Ha IIKajie B BUAE YHCHA, ITOXYEPKHYTOIO YTOJIKOM.

Ilpumepot. ‘ ,

1. Ha nuueBoii maHenu aMIiepMerpa HaHeceHO 2.5, 0OBeAEHHOe
KPYXKOM, - IOIPEUIHOCTh MYIbTMIUIMKAaTHBHasg. Ecnu npu uM3MepeHHMH
TOKa TIOydeHO 3HadcHHEe 75 MA, TO IIpeAelbHas IOIPelIHOCTh
BRIYHCIgETCS IO dopmyne (5):

A =~2—'-5—-75MA=1.875MA,

P 100
a 3HaYeHHe CTAHAAPTHOIO OTKJIOHEHHS Mg npubopa - 1o dopmyrne (4):
O pus = 1% MA = 0.625 MA..

2. Ha omuesoil maHenu BoJbTMeTpa ykazaHo 2.0/2.5 -

- IIOYPEUIHOCTD KOM6HHI/IPOBaHHaSi. Ecin P U3MEPCHUHN HalpPsSKCHUA

Ha mxane 0-100 B monyueno 3Hauenwe 67 B, 1o mo ¢opmyne (7)
TIpeRebHasl MTOTPEITHOCTD



_25-20 0n 20 Lo 53358

mper 100 100
U G z«-?i B~ 0778 B.

3. Ha nunesolf paHenmn omMeTpa ykasano 1.0, momuepkHyToe
YIONKOM, - IKana npubopa HepaBHOMepHas. EciM IpH H3MepeHHH
COIIPOTUBJICHUSI CTpeJiKa IpUbopa OCTAaHOBMIIACH MeXNy aeneHusMu 100
n 200 OM (ammBa Bced WIKadbl, H3MEpeHHAs JHHeHKol - 80mM,
PACCTOSIHME MEXAY YKa3aHHBIMM [AETIEHHSAMH - 2MM), TO IpeleibHad

- Om 1.0
TIOTPCIIHOCT (8) paBHa A, = (EQOZ%LMEESOMM =400M mu

00M 1333 Ou

npud B

B nocnensee BpeMs MpoKoe NpUMEHEHHUE HAXOOST 3J€KTPOHHbBIE
mndpoBpie  MHOTOAHANIA30HHBIE MPHOOPHI, TTOTPEINHOCTh KOTOPBIX
OOLIYHO  sIBASICTCST KOMOMHMPOBAHHONW M 3aBHCHUT OT BBIGPAHHOIO
JnanasoHa wusMepeHWi. llosToMy 171 HHMX HE IPHHSATO YKAa3bIBaTh
eqUHOEe 3Ha4YeHMe Kjlacca TOYHOCTH, a MpPaBWIO pacdeTa TIOTPeluHOoCTei
NMPUBOAUTCH B TexHudeckoM nacmopre. [Iudponrie mpuboprl obnanaior
BBICOKO¥ TOYHOCTBIO, IIOSTOMY B YCJIOBHSIX YUucOHOH mabopaTopuu (eciau
JaHHble U3 I1aCIIOPTAa He IIPHUBEACHBI B ONMHCAHWM K YCTAHOBKE) IJIsI
OUEHKM IIpeNeNbHOM  TMOTPEHIHOCTH  TPEAIaracTcsd  TMOJb30BaThCsl
sMnupnyecko dopmynoil nnsg KOMOHHHPOBAHHOM ITOIPELIHOCTH, B
koropoil y,=0.1 u y,=0.2, 1.e. «

Apey = 0.001-x+0.001-x,, )

uiad popMyIon

Appen = 0.001-x +1 M. en., (9a)
e X - Pe3yiIbTaT H3MEPEHHMs; X, - 3HAUCHHe BEPXHEro npeaena
AnanasoHa H3MepeHH#, | Mien. - 3HaYeHHE MIIAIUIETO pa3pana
npubopa. 3mech 3HAYECHHS KOI(DQOHLUMEHTOB Yy M Y«  BBIOPAHBI Kak
pe3ynbraT oboOleHMs] OaHHBIX M3 IACTIOPTOB IIPHUOOPOB, OOBIMHO
HMCTIONb3YEeMBIX B YYeOHBIX stabopaTopuax. M3 (bopMy}Il(9) H (9a) crenyer
BHIOHPATDL Ty, KOTOpasi JacT GoNbliice 3HAYEeHUE TIOTPEITHOCTH.
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ns SNCKTPOHHBIX  TAHNMEPOB (u3smepuTenen BpPEMEHHBIX
MHTEPBAJIOB) HE CYLIECTBYET BEPXHETO IIpeAesia n[uana3oHa U3MEpeHUH,
U [JIA pacyeTa MOTPCIIHOCTH (IPHM OTCYTCTBUM MACIOPTHBIX HaHHBIX)
npejnaraeTcss UCIIONb30BaTh opMyny:

Anpes = 0.00§1-x + 1 mr.en., (10)
rie 1 mipen. - 3HaueHHWe MIAAIIETO pa3psiaa TaWMepa; X - pe3ynbTar
HU3MCPCHUA.

AHaJoTHYHYI0 (GOpMYNly MOXHO WCIIOIB30BATE M I8 PYYHBIX

CEKYHIOMEDOB:
Apper = 0.001-x + 0, (11)
[0¢ ® - LCHAa HAaWMEHBIICTO NEEHMs CEKYHAOMEPa; X - pe3yJIbTaT
H3MEPCHHUS.
Ilpumepu:.
l. Tlpm wu3smepeHMM HampsikeHus Ha IU(POBOM npubope
nojayyeHo 3HadeHue 33.53 B na wmkare 60 B, Torma mnpesensHas

NOTPEIIHOCTS, onpenensiemMas 1o dhopmy:ie (9), naer:
Appex = 0.001-33.53 B+0.001-60 B ~0.09353 B,

a 1o dopmyne (9a):
Apper = 0.001-33.53 B+ 0.01 B~ 0.04353 B.

B utore mmeem: g ~ 2:09353

s =~ —5— B~ 003178 B.

2. Ilpn usMepeHHH BPEMEHHOTO MHTepBANa Ha LU(POBOH MaHemH
npubopa nojiy4yeHo sHadeHue 32.753 ¢, Torna npeaenbHas MOTPEUIHOCTD
onpenenserca no gopmyrne (10):

Apper = 0.0001-32.753 ¢ + 0.001 ¢ ~ 0.00428 ¢

MO ~ 9—00742—8- c~0.00143 c .
3. Ilpm W3MEpPeHHH BPEMEHHOTO HHTEPBAIA C OMOIIBIO
cexyHIoMepa (ueHa aeieHust 0=0.1 c) nony4eHo 3HaveHue 32.8 c, TOorHa

TipeseibHast rorpeurHocTs (11)
Appen =0.001-32.8¢c+0.1¢c=0.1328 ¢

c~0.0443c.

[
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Jng mexanwveckMx npHOOpPOB (NMHE¥MKa,  INTaHTCHLIWPKYJIb,

MHKPOMETpP, AMHAMOMETP H T.I.), K KOTOPLIM. HET TIAcIopTa, MOXHO
CYMTAThb, YTO :

Arper ® O, - (12)
roe o - lieHa HauMEeHBLIeTo JejicHus npubopa (c yuyeToM HOHHMYyca).

B HekoToOphIX M3 MeXaHHYEeCKMX IpHOOpOB (IITAHTCHIIMPKYIb,
MHKPOMETP) MCIIONbL3YETCS HOHMYC - CIIEIIHAJIGHOE YCTPONCTBO B BHUIE
JOTICIHHUTEIbHON TIOABIDKHOM WIKANBI C HEJICHHSIMH, pasMep KOTOPBIX
"MeHBIIC pa3Mepa HaWMEHBILIETO [CJICHWS OCHOBHOH IDKAaJBI, HTO
TMO3BOJIICT MTOBLICUTh TOYHOCTDb OTCYETA.

HeHa HayMeHbINEro AeneHUs] (TOYHOCTb) HOHMYca Ao paBHa
PasHOCTH UEHH HaMMEHBINEero [eJeHHS OCHOBHOH IWIKankl M LEHBI
JCJeHUS IKaibl HoHWyca. [ng onpeneneHHsT TOYHOCTH HOHMyca
HEOOXOAMMC COBMECTUTh HAYAJIBHBIH (HYJIEBOM) IWITpHMX HOHHYCa C
KaKuM-JINOO INTPUXOM OCHOBHOM I1UKanbl (OyaeM €ro Takke Ha3hIBATH
HyneBeIM). [Ipu sToM k-¥t 1mIrTpux Ha HIKane HOHWYyca coBraneT ¢ (k-1)-M
IITPUXOM HA OCHOBHOW 1ukane. Torgja TOYHOCTP HOHHYca A
ONIpEeAETICTCS B 33aBUCUMOCTM OT LICHBI JCJICHUSI OCHOBHOM LIKaJIhl © MO

bopmyre
O]

s
OG6pr4HO Ui IITAHTCHUMPKY/IS LEHAa HaUMEHBIUEIO NeleHUS OCHOBHOM
IIKQJIBI @ cOcTasnsdeT 1 MM, a LeHa AeJleHHUsl WKansl HoHuyca - 0.9 MM,
‘B 3ToM ciydae 10-ff WITpuX HOHWUyca COBHAmET ¢ 9-M UITPUXOM
OCHOBHOM IIKAJIE], T.€. TOUHOCTb HOHHMYCA Aw paBHa 0.1 MM.

OTcyeT mo IIKane, CcHAOXeHHOH HOHMYCOM, OCYLIECTBISETCS
caenyoliuMm  obpazom. Ecnm  HavanbHBIA HITPHX HOHHycAa TOYHO
coBmagaeT ¢ KakMM-JIHO0 IUTPHXOM OCHOBHOM LIKaJIbl, TO H3MepAaeMOe

Ao =

3HaYeHUEe COOTBETCTBYET 3TOMY 3HAYEHHMIO HAa OCHOBHOM uiKaie. Eciu
Ha4YaJbHBIM WITPUX HOHHYyCA TmoNanaeT MeXIy HABYMS UITpHXaMH
OCHOBHO¥M WIK&Ihl, TO HamoO CHadala OIPENelHTh, KaKOM W3 IITPHXOB
HOHHMyCa COBNIAAAET C OJHHM M3 LITPUXOB OCHOBHON WIKadbl (Hanmpumep,
NycTh COBIaJaeT m-# INTpUX HoHMyca). Torma u3aMepsieMoe 3HA4YeHHE
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OyoeT paBHO OTCHYETY, COOTBETCTBYIOILEMY MEHBIIEMY U3 ABYX IUTPUXOB
Ha OCHOBHOM WIKaJe, CIOXSHHOMY C IIPOM3BEACHUEM Ao M.

Ilpumep.

Ilpy msMepeHHMM mWameTpa lmapa ¢ TIOMOILBIO LITAHTEHITUPKYJIS,
AT KOTOporo An=0.1 MM, HyJeBOe AeNeHHEe HOHHYCA OKA3AIOCh MEXY
AeneHMAMM 12 u 13 MM Ha OCHOBHOMH 1uKane, a 6-ii UITPUX HOHHUYCA
COBHAI C OJHHMM M3 JCJNIeHHH OCHOBHOW IUKaasl. TOrma MCKOMBIi

dunameTp OymeT paBeH 12 MM + Aw6 = 12.6 MM, a IpegensHas
NOTPEMIHOCT A, ~ Ao = 0.1 MM .

Horx PECHOCTL OKPYIIeHMA. 3HAYcHUE CTaHAAPTHOTO OTKJIOHCHUSA

ATl OUCHUBAHHUSA TIOTPEIIHOCTU OKPYITICHUS BBIYUCIISECTCS 11O (bOpMy.IIe
@

Soxp TR (13)

IIe ® - NeHa ReJeHNst Mpubopa ¢ y4eToM HOHMyCa.
CyObekTHBHAS __ DOrpemnocTs. [Ipy u3MepeHHWM HHTEPBAJIOB
BPEMCHU €  HCIIOJIB3OBAHMEM pYYHOTO CEeKYHIOMepa CyObeKTHBHAS
TIOTPCIIHOCTE  YYUTHIBAETCS ~ BBCACHMEM  OLEHKH  CTAHAAPTHOTO

OTKJIOHCHHA
e = 0.3 c. (14)

Horpemnocrs merona. CucTemariyeckas HOTPEINHOCTh METOHNA
MOXeT OBITb y4TeHa B De3ylbTaTe TIHATECALHOTO aHAIM3a MOZIEIBHBIX
NIpeNICTaBNeHUH, IONIOXEHHBIX B OCHOBY IpoLiecca H3MEPEHHH, B BHIE
OLUCHKH CTAHAAPTHOTO OTKIIOHEHHS Gyer.

MMADH. CHCTEMATHYECKAS HOTPeLiHOCTD Ocner B
HPCATIONOXCHUN O HE3aBHCHMOCTH BO3HHKHOBEHMS €€ COCTABJISIONINX
MOXeT ObITh HalieHa 1o ¢opMyTe

_ 2 2 2 2
Ccuer = Jcnp + cokp + chﬁ + Syer (15)

QOBepHTeJILHHﬁ HMHTEPBAA 1IN CHCTEMAaTHYECKOIH NOTPECILIHOCTH
paBeH
Acncr = Yo Ocper » (16)

1
Toe v, = === - Ko3bbuouenr Yebnumesa (aHamnor
N hun a KoapduenTa

CTLIOHCHT&, HCTIONMB3YEMOTO AJIs1 OLEeHKH AOBCPUTE/ILHOTO HHTEpBaa
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VIS CNIyY4alHBIX NOTrpeluHocTeil). 3HaueHws xoadpduumenTa Yebpinesa
Yo TIPA pamIMuHBIX XoaddulMeHTax [OOBepus o CM. B Tabn.2
ITpunoxeuus.
Ipumep (nponosoKenue).

OueHHBAHYE CHCTEMATHYECKOHM TIOTPellIHOCTH, MPOBCACHHOE
cTygeHTOM VIBAHOBBIM, HaJO CIAEHYIOIINE Pe3YNIBTATHI:

- IONg  ceKyHaoMepa  IpededbHad — morpemrHocts  (11):
A =0.001-t+o ~® =0.1c, CTaHJapTHoOe OTKJIOHEHUE 15t

TpexR
norpeurHocTy npubopa o, =0.033c;

- CTAHJAPTHOE OTKJIOHEHWE IJISI HOTPEUTHOCTH OKpyraeHus (13):

o, =—2_=0.03c;

oxp ‘/1‘5

- CTaHIAPTHOE OTKIIOHEHUE [JIsk CYOBREKTHBHOMN MorpemrHocTH (14):
G oy =0.3¢;

- CTaHOApTHOE OTKIOHEHME [JI1 TOTPeINHOCTH Meroda - He
ompenensercs.

Jns oleHKM MTOTOBOM CHCTEMAaTH4YecKOM mnorpemrHocty (15)
UMeeM:

2 2 2 2 _
Comer = \/ann6 +Ghp +Obys + Oner ® Ty —0.3¢C.
Ecnu 681 nenpio MBaroBa ObUT0 OB NONYYEHHE OIICHKM TEPHONAA C
y4eTOM TOJBKO CHCTEMATUYeCKOM NOIPELIHOCTH, TO OH Jajiee IpOAesIai
OBl creayioliMe BBEIMHCICHHS: BbIOpan 3HaueHMe KoddhduimeHra

gopepus o=0.95, o 1abn:2 Halmen 3HaYeHWe Koadduiuenta Yeorimesa
¥, =4.47 u ompesenw1 TOBEPUTENbHBIN HHTepBa (16):

A =447.-03=~134c.

OxoHYaTEJIPHO CTYACHT VM BaHOB mnpeacTaBHI OBl CACAYIOLUMI

cuer — Yo " Oeuer

PE3YNBTAT (C Y4€TOM TOIBKO CHCTEMATHYECKOH MOTPEIIIHOCTH):
T = 4.6 + 1.3 ¢, xoadduumnesT gosepus o=:0.95.
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B. Cymmapusie (CayyaiiHpie H CHCTEMATHYECKNE) NOrPEelIHOCTH

B IIPCANIONIOXECHUH O HC3aBUCHMOCTH BOSHHKHOBCHUA CHY‘-I&fIHbIX
n  CHCTECMAaTHYCCKHMX HOI‘pCHIHOCTCfI AJis1  BCJIMYMHBI CTAHIAPTHOIQ

OTKJIOHEHHS CYMMADHOH HOrPEMIHOCTH BbIGOPOYHOIO CPENHEro 3HAYCHUS
X HcHoim3yeTcs craenyiowmas gopmyna: '

o = Y2 + 02 » (17)

roc S)'(' - BbI60pO‘lHOG CTaHOApPTHOC OTKJIOHCHHC CpeOoHETO

apudMeTuyeckoro (2), o OLICHKa CYMMapHOH cCHCTeMaTH4ecKOH

CHUCT
norpeurHocty {15).
JosepureabHbIii MATEPBAN T CYMMapHOW IOTPEeIIHOCTH MOXHO
MOCYMTATh,  BOCIOJNB3CBaBIINCE, Kak #u B dopMmyre  (16),
koaddunenToM YeOniiera . :
ACyMM =Ya "OCcymu - (18)

Kax oTMmewasoch BRIIIE, C yBelIMYeHHEM oObeMa BHIOCOpDKM n
BbIOOPOYHOE CTaHJAPTHOE OTKIOHEHHE CPeAHETo apudpmeTnieckoro Sg

1
CTPCMHTCA K HYIIO KaK —— B TO BpCMid KaK cCHCTCMaTHYECKas

JH bl

COCTABNSIIONIAS NOTPEIUHOCTH M3MEPEHHS OCTaeTcsd HeH3MEHHOM.
Orciona MOXHO cHenaTh BbIBOA, YTO YMEHBIIATh BeMWMYHUHY Sy ©
MIOMOIIBI0 MHOTOKPATHBIX M3MEPEHHMIA C/EAyeT TOJBKO IO TeX HOp, HOKa
BKJIQll CIyYaiiHOH IIOTPEHIHOCTH B OOIIYI0 NOrpellIHOCTh HE CTAHET
MEHBIIIE BKJIAJa OT CHCTEMATHYECKHX HOTPEIIHOCTEH.
IIpumep (mpoaoskenue).

Hna onenxu cymMmapHoili morpeimiHoctn (17) HMBamoB mpopnernan
ClIeyIolye BEUHCICHUS:

O o = YS2 + 02, = V0.082 + 032 2 0.31(c);
g BeiOpaHHOro 3HadeHust a=~0.95 xoacd¢unrent Yebrnuena y,=4.47,
=4.47.031=1.39 (¢).

IOBEPUTENIBHBIN HHTepBan (18) A =

cymm Yo " Coymu

OxoH4YaTenbHO  CTYAeHT HMBaHOB  TIpeacTaBH  CISAYIOHIMH
pe3yIIbTaT:
T =4.6 + 1.4 ¢, xosddunuenT gopepusa «=0.95.
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“T.,n.).

T

BriBon, KoTophlli NOJDKEH cAenaTh CTydeHT VIBaHOB: nposeneHwe
HM3MEPEHUH KOPOTKMX BPEMEHHBIX HHTEPBAJIOB ¢ ITOMOINBIO PYYHOTO
CEeKyHIOMepa NPHUBOANT K OONBITUM OTHOCHTEIBHBLIM MTOTPELUTHOCTSIM.

- BrIBOm, . KOTOpPBIM clenaeT NpemopaBaTelib, YBHAEB pPE3yJIbTAThI
I/IBaHOBa WBaHOB IUTOXO IPONYMaJ METONWKY TIpOBEICHHS HM3MEpEeHU,
¥, HECMOTpPS Ha 3HAYUTEIIbHBIE YCHMIIHSA, 3aTpavyeHHLIe Ha IIPOBCAEHUC
3KCIePUMEHTOB H PacyeT pe3yJbTaToB, He 3aCiNyKUBAeT OLEHKH BBILIC,
YeM «yAOBJIETBOPHTEILHO».

2. KoceenHble usmepeHust

a. Obmmwmii caygaii
Jlnst ypaBHeHHS! KOCBEHHBIX M3MepeHMil BuIa u=f(X,y,....z), B

Ka4ecTBE OQUEHKM U MCTHHHOIO 3HAYeHUS (HU3MYECKOM BETHMIMHEI
IPUHHMAIOT BETUYUHY

' u=1(%7....,2), (19)
Iae X.¥.....Z - OLUECHKH COOTBETCTBYIOIIMX NPSIMO H3MEPEHHBIX BEJIMIHH

(HaTIOMHMM, 9TO €CIIU MPSIMBIC H3MEPEHMS TPOBOAWINCH B OXMHAKOBBIX
YCIIOBHSX, TO OLICHKOH ABisgeTCs cpefHee apudMETHYECKOE, T.6. X =X U

HOI‘})CHIHOCTI: OILICHKH U MOXHO OXapakTepH30BaTh C HNOMOUILIO

BbIOOPOYHOrO CTAHNAPTHOrQ OTKIOHEHMN S, CIyYaWHBIX M CTAHA3PTHOIO
OTKJIOHEHHA G, CHCTEMATHYECKHX OIIMOOK, BRIMHCIISIEMBIX 1O (GOpMyIaM:

2
S, = (ﬁ) . S,zz +.. +(§)
X to74

s, (20)

- Cri,cncr s (21)
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e (3]

- yacTHast MPOM3BOAHAS OT QYHKIMH u = f(x, y,...,z), 1o

HCpeMeHHOI/I X, BLI‘{I/ICJICHHEISI an COOTBCTCTBYIOHMINX OILUCHKAX IIPAMO
H3MEPSICMBIX BCIUMYHMH X y,..

JI71g olleHKM OTHOCHTEIBHON IOIPEIHOCTH YOOOHO HCIIONB30BaTh

S
OTHOCHTEAbHOC CTAHAAPTHOE OTKAOHEHHE du ===,
u

EOngﬂTeJlbllblﬁ HHTEpPBAJ KaK a4 cnyqaﬁﬂmx, TaK U [oid

CHCTEMATHYEeCKHX ITOTpelrHocTel, MoXeT ObIThb paccuuTaH B obLIeM
clIydae ¢ Mcrionb3oBaHueM KosdduuyenTta Uebnuesa v,
=Y - Sus A =Y, Oyp- (22,23)

CHCT

Hns oOlleHKM CYMMADHO#H NOTPeIHOCTM MOXHO HCIIOIb30BaTh
Takyio xe GopMysy, Kak ¥ IJisi TIPSIMBIX U3MEpPEeHUH:

2 2
O oy = S; +oy . (24)
1Sl OlleHKM OTHOCHTEIBbHOH TMOrpeliHOCTH yAOOHO HCIIONL30BaTh
c)-CVMM
OTHOCHTENLHOE CTAHAAPTHOE OTKJQHEHHE dU = —Z—
u

Boruncienne  IOBEDMTEALHOIO  MHTEDBAJA _ AJ%  CYMMADHO#
NOrpeHIHOCTH TIPOBOMUTCS TakKe C HCIOJb3oBaHueM koadduuerTa

Yeoboiluena v,
Acyrn = Yoo " Seymm - (25)

IIpumep (mponosokenue).

Crynent IleTpoB MpoBen CepHI0 M3 N=5 MNpIMbIX H3MEPCHUH
N=50 neproaos KoneGaHUi ¥ MONYIHIT CAEAYIOLINE PE3YIbTAThL:

t;=232.6, 233.4, 232.9, 232.8, 233.2 (c¢).

dns HaxoXHeHHs OLEHOK hNepHoma KolebaHuili OH CcHavada

BLIYHCIHA cpedHee apudMerHdcckoe (1) mo BceM pe3yibTataM IIPSMbBIX

i 11649c

H3MEPCHUHN = 23298 c, ero BBIOOpOYHOE

=1

CTAHAApPTHOE OTKJIOHEHHE (2) S; = _)2 =().143c. 3areMm

1—1 zn:(

i=1

no ¢opMyae KOCBEHHBIX HSMepeHHfI Buaa T=t/N crTygeHT Hawen

21



. (oT 1 -
3HadyeHHE YacTHOH IPOM3BOINHOMN (E)] "N (He 3aBMcUT OT t), H
t
o=t
noaydw1 oueHxu (19) mns nepuwoga xonebaHumit T = — ~4.6596c u

CTaHAAPTHOIO OTKJIOHCHWA [NA ClOy4aiHoO#W morpewrHocTH  (20):

[Ipu OUEHMBAHMHM CHCTEMAaTHYECKOH morpenrHocTn 1us t Iletpos
TIOJTYI L ‘
-I1s1 npubopHOH TIOTPEITHOCTH CeKyHIOMepa
A =0.001-t+0o ~ 0233 + 01~0.333c u o,,,=0.111c (bopmyxnsr (11)

npea opu6
u (4));
-~ IJI OPYTUX COCTaBIAIOIIMX CHCTEMATHYECKOM IOrpelIHOCTH
MOJTy4eHHbIe OLEHKH COBNALAIOT ¢ olleHKaMu MBanosa.
Torga mna oueHKM CyMMapHON CHUCTEMAaTHYECKOH IOTPELIHOCTH
(15) o7 =~ 6,5=0.3c, u, cnegoBaTeNbHO, [UIS TiepuMONa KONMeGAaHMI U3

G-

dopmyisi (21) crenyer, 4r0 o5 ~ —I?‘=0.006c.

B wrore ana cymmaphHo# norpemHoctH  (24)  monydmm
Gopw = yS% +02 =40.00297 + 00062 ~0.0067 (c), u i o=095 u
Yo=447 nmeeM  oOUeHKY (25) [OBEpPHTENLHOTO  HHTepBaia
Acyvv = Yo * Oy = 447 - 0.0067 =0.030 (c).

OkoHuatenvHo  crymeHT [lerpoB  mpenacTaBwn — cremyiommii
pe3yabTaT:

T = 4.66 + 0.03 c, koadpdunueHT HoBepus =0.95.

3aMeTHM, YTO pe3yibTaT, IOJIYyYCHHBIH [leTpOBBIM, CYLIECTBEHHO
TOYHEE pe3ynbrarta, nojydeHHoro MpaHoBbiM, U cTyzaeHT IleTpoB Moxer
HaZeATbCsl Ha GoJiee BBICOKYIO OLIEHKY CBOei pa6oThl, yeM M BaHOB.
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6. Yacrawle cayyau

JIOBOIBHO  9acTO  BO3HMKAeT CHTYallMsi, KOIda KOCBEHHO
u3MepsieMasi BeJIMIMHAa U gBIACTCA  (DYyHKUMEN MADYTHMX KOCBEHHO
M3MEPAEMbIX BETMYMH V,...,.W, T.e. u=f(v,....w). B aToM ciryyae moxmo
OCTYTIMTL ONHUM M3 CJICAYIOLINUX CIIOCOGOB.

1. Ecnam BeqMqMHBI V,..,W HE3aBUCHMBI, T.e. KaXnas M3 HUX
ABNAETCA (YHKUHMEH CBOMX IIPSIMO H3MEpSEMBbIX BEIMYHH, TO IS
TIONYYCHUS! OUCHOK KaK caMOM (HU3MYEeCKO#l BEIHYMHEL U, TaK U ee
CTaHIapTHOTO OTKJIOHEHHUS NPUMEHSIOTCA Te ke (OPMYNBl, YTO ¥ B
CIydac MpAMBIX M3MEPEHHH BeIWYMH V,..,w. HWHbBIMH croBamuy,
TpeOyeMble OLEHKH ISl BETUYUH V,...,W HAXOLITCS, KAaK M NONIOXEeHO,
no GbopMysaM KOCBEHHBIX M3MEPEHHii, a 3aTeM OHH WCIIONB3YIOTCS IJIst
NMOJIYYEHUS OIEHOK U = f(v,...,w) Kak ecqy 651 OHM OBLIH pe3yabTaTaMH
TIPSIMBIX U3MEPEHHIA. ‘

2. Ecnu BenWHHBI V,...,W B3aMMO3aBHCHMEI, T.€. HEKOTOphle M3
TIpAMO M3MEPSAEMBIX BEIHYMH X,Y,...,Z HCIOIb3YIOTCH OIS OLEHHMBAHUS
ONHOBPEMEHHO HECKOJNBKUX M3 KOCBEHHO H3MEpSEMBIX V,..W, TO
CeayeT CBeCTH (OPMyITy A/l U K YPaBHEHHIO KOCBEHHBIX H3MEPEHMI

u= f(v(x,y,..,z),...,w(x,y...\z)) = o(x,y...,2)
H AN TONyYeHWs] ONEHOK HCMONb30BaTh COOTBETCTBEHHO (DOPMYJIBI
(19)-(21).

IlpuBeneM  Takxe =~ GOpMymB  ON9  HECKOJBKHMX  4acTo
BCTPEYAIOINXCSL BUIXOB YPaBHEHUH KOCBEHHBIX H3MEPEHHUIA.

1. [TycTh ypaBHEHHE KOCBEHHBIX H3MEpEeHUN MMeeT BHUI

u=fxy)=x+y
W A1 IPSIMO M3MEPSIEMBIX BEJIMYHH X U Y HAaWICHBI OLICHKHM CPEXHETO
apUpMETHYECKOTO X H ¥ M CTaHAAPTHOIO OTKIOHECHHMS Sg u S§

(GyneM cyMTaTh, YTO CHCTEMATHYECKME IOTPELIHOCTH TIPEeHEOPEKIMO
Maibl). g oneHKM U TomydaeM W =X+y. Tak Kak 3HAYCHHS

of of
YaCTHBIX IIPOM3BOLHEIX P~ 5},— PaBHB ENMHHIE, TO

Xy X.¥
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S, = ,fS% +S-§-. Takoil Xe pesynprar s .Sy MOXHO TOJIYYHTh U B

Cy4ae YPaBHEHHSI KOCBEHHBIX U3MEPSHHHN U = X - y.
2. IlycTb ypaBHEHMe KOCBEHHBIX H3MEPEHMI MMEET B
u=fxy)=x-y

W HaldeHbl ONEHKHM X,y W S; ,Sy. B 31oM ciyyae oneHka U =X-y.
of — of _

Brramcnsigs  wacTHBIE NpPOM3BOXHBIE — =y u — =X,
Mgy AT

norydqaeM S, = \/§2 -S% +X2 ~S% . Jns  OIIEHKH  OTHOCUTEIbHOI

TIOTPCHIHOCTH MCHOJB3YETCHA OTHOCHUTCILHOS CTaHAAPTHOE OTKJIOHEHUE

= (5X)2 + (Sy)2 .

Kax BuaumM,

OTKJIOHEHHS CKJTaIBIBAIOTC S
KBaZIpaTWHBIM 00pasoM. AHATOTWYHBIN PE3YJAbTaT MOXHO MNOAYIUTH H
IUIs1 ypaBHEHHUS U = X/y.

OTHOCHTCJ/IBHLIC CTaHOapTHDbIC

3. [Ina ypaBHEeHUS] KOCBEHHDLIX H3MEPEHUIT
_ — 2
u= f(X’Y) = X'y

HETPYAHO IIOJIYYHTD, 49T0 s OTHOCHUTCIIBHOTO CTaHOapPTHOTO

OTKJIOHEHHSI Su CNpaBEeITHBO COOTHOWIEHHE Su = ,/(6)()2 +(2 ‘Sy)z )

Ha ocHoBaHuM TonyyeHHBIX B TO. 2 M 3 pe3ylsTaToOB MOXHO
CAE/ATh CJCAYIOUIME BLIBOIbI, MO3BOMAIOLINE B PSIIC CHYYaeB YIPOCTHTH
BBIYHCJICHUS.

1. Eciu B ypaBHEHWH KOCBEHHBIX H3MEPSHHI HMEIOTCS TOJLKO
3HAKH YMHOXEHMSA M JEIeHHsl, TO OTHOCHTENIbHOE CTaHOAPTHOE
OTKJIOHCHHC KOCBEHHO H3MepSIeMOM BEIMYHHBI PABHO KBaApaTHIHOM
CYMME  OTHOCHMTEIBHBIX CTAaHAAPTHBIX OTKJIOHEHHH BCEX MPSIMO
M3MEPSICMBIX BEJIHYHH:

su = J(6x)? + (8y)*+.. +(52)’ .
2. Ecam B ypaBHEHHW KOCBEHHBIX H3MEpEHH, KpOME 3HAKOB

YMHOKCHHUA M _JIeJICHHA, IIPHCYTCTBYET U ONepalivisd BO3BEIEHHUA B CTEHEHb
a8 modoro yucia COMHOXHTEJICH, T.C.

24

N

u= f(x,y,.‘.z)=xNx -y zNe |

TO QJOpMy.Ha )18 OTHOCHTCIIBHOTO CTAHAAPTHOIO OTKICHCHMS KOCBCHHO
I/I3Mep$ICMOI71 BCIINYHMHBI UMECCT BUI!

o = (N3 + (N, -3)" s (N, 52’

rie  Ny,Ny,...,N; - cooTsercTBylouue TMOKasaTeJdl CTENEHHM IIPH
BEJIMUMHAX X,Y,...,Z.

V. O6paboTka pe3ynsratoB COBMECTHbIX
U3MepPeHuu

IIycTh cyiecTByeT Monens SBICHUS, B KOTOPOH H3IMepseMble
BEJIMYUHLL X U Y (PYHKUMOHAIBHO CBSI3aHBI MeXOy coboil ypaBHEHHEM
COBMECTHBIX U3MEPCHUN

y = f(x; u,v,...,w), (26)
e  W,V,..,W - COBOKYIHOCTb HCKOMBIX (PU3HYECKMX BeIUYMH,
BRICTYTIICLIMX B Ka4eCTBE HEHM3BECTHBIX MapameTpoB. IlycTh u3Meperus
OpPraHH30BaHbl CAEAYIOLIUM 00pa3oM: OJHA M3 M3MEpPSEeMBIX BeIUYMH -
X - lLeJeHaIpaBIeHHO M3MEHSETCS] OT OIbITa K OMbLITY, TIPH 3TOM AJIS
KaXIOIO 3HAYEHHUS X; H3MEPSIETCS COOTBETCTBYWILce 3HayeHHME V; (B
OanbHEHIIEM ISl CepUM H3MEepeHHH Xi,Xo,...,Xj.... ¥ V1,¥2:...,Vip... OYAEM
HCIIONb30BaTh 0003HaueHus {X;} u {y;}).

CraBMTCS 3a[a4a; HaliTH 1O pe3y/IbTATaM COBMECTHBIX M3MepeHHMi
(x-¥1)s (X2.¥2)s oo (X00¥5)s {x,y;} TaKue OLICHKH NapaMeTPOB

ﬁ=ﬁ(xl,xz,..,xl,...,yl,yz,...,yi,...)=ﬁ({xi},{y,}), G=fz({xi},{yi}), .

W= w({xi}. {x,}) , KOTOphle 6bUIH GBI MAKCHMAIBHO GAH3KHM K MCTMHHBIM

3HAYCHHAM Uyer, Viers - Wyers 1IPEOJIOXHTH €NWHBIN QJITOPUTM [
pelleHHs] TAKOW 3aladld HEBO3MOXHO - MHOIOE OTpenesseTcsl BHUIOM
(DYHKIIHOHAIBHOM 3aBUCUMOCTH Y = f(x; u,v,...,w). OgHako wHacTo
3agady IONyYeHHSI MAKCHMAJbHO TOYHEIX OLEHOK THapaMeTpoB
3aMEHSIOT OPYroi: HAWTH TaKHe OLEHKH IapaMeTpoB, IPH KOTOPBIX

pe3yIbTaThl U3MepeHuH y; OyayT MakCHMAIBEHO OMHM3KHMMH K 3HAUCHMAM
GyHKIINHN f(xi; u,v,...,w). [loHsiTHO, 4TO TC ABe pa3HbIe 3aJayH, U

25



COBCCM HE OYCBMAHO, YTO OLEHKH, MNOJyYeHHBIE NPH MX pelIeHHUH,
NOJDKHBI ObITh OMM3KM OpYr K Apyry. Ho Ha mpakTuke Hau6oJbilce
paclpoCTpaHCHHE TIONYYWJIA MMEHHO BTOpasd 3ajada, M ONHHM U3
IIMPOKO TNPHMEHAEMBIX METONOB €€ pelUCHHS SBISeTCS MEeTo

HAMMCHBINHX KBAJAPATOB.

1. Mdesi memoda HaumeHbwux keadpamoe (MHK)

Ilycte B xXome W3MepeHMN, TIPOBENEHHBIX B COOTBETCTBHH C
ypaBHeHMeM (26), IOJyYEeHBl CHENYIOIIHE pe3Y/bTaThl: BeJTHYUHbI
X1,X2y -3 Xj5 . ={X;} HU3BECTHEI abcoriomuo mo4Ho, BEJIMYMHB]
Y1,¥25e5Yis={yi} ~ HM3MepAIOTCS ¢  M3BECTHBIMH  CTAHAAPTHBIMH
OTKJIOHEHMSIMH G1,07,...,0},...=~{0;}.

Ilycte npoBemeHo Bcero n  M3MepeHMH Vy,Yy,....Vn, 2 GHCTIO
HCHU3BECTHLIX NApaMeTPOB Uu,v,..,W paBHO m. B KayecTBe OLEHOK
HCKOMBIX BEIMYHH U,V,...,W, TIOJY4eHHBIX METOAOM HAHMEHbIIHX
KBaJAparoB, Oepercs COBOKYIIHOCTb 3HAYEHU U,V,..,w,
MHHUMHA3UPYIOLIAS PYHKIMOHAN

2 (u, v, ...,w):i[y“f("i; “’V"“’W)j : @7)

i=1 oF
Ha3bIBAEMBIH OOBIYHO (DYHKIHOHANOM “XH-KBAApAT”.
Kax smmmv, dysxkumonan  y2(u, v, ...,w ). DpaBeH cymme

KBajJpaTOB  HOPMMPOBAHHBIX  OTKIOHGHHH  pE3YNBTATOB - IIPSIMBIX
M3MEPEHMI y; OT “TEOPETHYECKHX” 3HAYEHHH Vi(roop= f(x;; u, Vi, w),
TIONYYEHHBIX B DPAaMKaX BBIODAaHHBIX MONENLHBIX IIPEACTABICHMIA.
HOpMHUpOBKA pasHOCTH ¥ - Vigeop HA CTAHZAPTHOE OTKIOHEHHE o
TIO3BOTIACT YYECTh BKJIAJ OTHETBHBIX M3MEPEHHII B CYMMy KBaApaToB B

[ONSAX CTAHOAPTHOTO OTKJIOHEeHHS. HopMUpPOBOYHBIH MHOXMTEIL ——
(o}

-t —

“aCTO HAa3BIBAIOT «BECOM» OTAENBHOIO CjaraeMoro B cymme (27), a caMm

METOI - MeTOAOM HAWMEHBLIIHX KBAaApATOB C «BECAMMH».

Hns HaxoxmeHWss MUHMMyMa (GYHKUHOHAMA OGBIMHO peulaercs
CHCTEMa M ypaBHEHHH
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o’ (u, v, W)
du ov

B psame ciyusaeB mnonyveHHas cHCTeMa MOXeT 6HITh pelileHa

AHATUTUYECKH, TOTAA HaHICHHBIE (OYHKIHMOHATMbHBIE 3aBHCHMOCTH
NapaMeTpoB 4,V,...,w OT Pe3yALTATOB NPSMBIX U3MEPEHHH Y1, Va,... Yy

paccMaTpUBaIOTCs KaK pacyeTHBIE (GOPMYJbl, T.e. U = ﬁ(yl,yz,...,_yn) H

TA. Tak XakK Takas 3anmMch COOTBETCTBYeT CIAy4ald KOCBEHHBIX
H3MEPEHHH, TO, 3HAas CTAaHOAPTHBIE OTKIOHEHHWS {o;}, MOXHO HaliTH
CTAHOAPTHBIC OTKIIOHEHMS U JOBEPHTENbHEIE HHTEPBAJBI IUIS CYIAHbIX
H CHCTEMAaTHIECKMX IIOTPEIIHOCTEH HCKOMBIX (DH3MYECKUX BEJUYMH
V..., W,

2. llpumepbl npumMeneHus Memoda HauMeHbUIUX
xeadpamoe

a. O0venunenne PesyiabTaTOB PA3IHIHBIX H3MEepeHMI
Ilycts {yi,c,-}- COBOKYITHOCTb PE3Y/IBTATOB NI HE3aBHCHMEIX

U3MEPEHHA (PH3MYECKON BEMHYMHB b, TONydeHHBIX OpH CYLIECTBEHHO
PasHBIX yCJIOBMSIX M3MEPCHHH, He BIMAKIIMX Ha 9Ty BEIUYHHY
(HampuMep, PpasHBIMH MeToZaMH HWIH B  pasHbIX JabopaTopHsIx).
IIpencraBum 3TH pesynsTaThl KaK pe3ylbTaT COBMECTHDIX HM3MEPEHHH C
ypaBHEHHEM U3MepeHHiI
y = f(x,b) = b = const, (28)
rme b - mnapamerp, 3HAaYeHHe KOTOPOTO TpebyeTcss OLEHUTL MO
pe3ynkTaTaM 1 H3MepEHHUIl.
Jlerko mokasaTs, 4TO B 3TOM Ciyyae u3 YCIIOBHS MHHHMyMa

2
n
GyHKUMOHANA Xz(b) = z (uj TIo mapaMeTpy b cremyer

i=1 i
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add 8]

b=ilO (29)

REYE

(8]

9

=1

.

Ecu Teneps npencrasuth oneHky b kax xocBeHHO H3MEPSIEMYIO
BETHYMHY Yepe3 MPSIMO U3MEpSEMbIe BETHMYNHBI {yi} CO CTAHNAPTHBIMHA
1
ob o?
OTKJIOHEHMSAMH OLIMO0K {ci} M y4eCTh, 4T0 — = —1—  T0 Onenka
i

M=
N,"‘

i
IUCTIEPCUH S% (xBanpara CTaHAAPTHOIO OTKJIOHCHUS S; ) o BenMYUHBI

G

i
—
[N

b ,» HalineHHas no dbopmyne (20), 6yner paBua
2

g L i

S?2 - o -012+...+ b .Gﬁz T '.Gl2+__.:_1__ (30)
b aYI y aYn N i 1 2 1
1 In - —
i=1012 i=1012

Eciu 3naveHms crammaprebix orknoHenwuit {Gi} OIMHAKOBH H

PaBHBI Gy, TO, KaK HETPYXHO 3aMETHTb, H3 dopmynnr (29) anst ouenxy b
NOJTy4aeTCs NpUBbIYHast GopMyia cpeqHero apuPMeTHIECKOro
n
3
— i=1

b=—. (31

a8 Ui OUCHKM KBAAPAaTa CTAHAAPTHOTO OTKIOHEHHS M3 dopmyser (30)
HMEEM:

S
r

S

= (32)

2
b
T.€. CTAHIAPTHOE OTKIOHEHHE CpEIHEro apudbmMeTHIecKoro B yn paz
MCHbIIC CTAaHAAPTHOTO OTKJIOHEHHS s pe3ynsTaTa  OTAEIBHOTO
M3Mepenus (CpaBHHTe ¢ hopMynoit (2a)). 7

Ecitu 3HaveHme CTaHIAPTHOIO OTKJIOHEHMS G) HEM3BECTHO, TO ero
MOXHO OLCHHTh IO Dpe3yapTaTaM u3MepeHuii. B Maremaruueckoii
CTATHCTHKC IOKA3BIBAECTCHA, YTO (DYHKUHOHAT “XM-KBampaT” wuMeeT

28

CpelHEe 3HaYeHHe (HA3hIBAEMOE MaTeMaTHYCCKUM OXMIaHKeM), paBHOe
YMCITY CTeTeHeH CBOGOABI I=n-m, Ihe n - 4uCcHO M3MEPEeHHMH, a m -
YHCTIO HOH3BECTHBIX NapameTpoB. T.K. B NaHHOM ciyyae m=1, To
ToJIyqaeM: ‘ N

2 )2
- no\Yi— b) ul (Yi - b)
L 2(b) = (_____ 1, &= 3-34)
X (b) = 5 —=n-1, &= .3
par i iz n-l

B wrore ans xsagpara CTaHIAPTHOIO OTKIOHCHHS CpeIHero

apuPMETHYECKOTO S% IIOJIy9aeM yXe 3HaKOMYK ¢GopMyny (cpaBHMTE C

b3 '
n (y; —
sz =Zlm (35)

OrMeTHM, oIHaKo, 4YTO TaKoH TmoOAXON K OLUEHUBaHHIO

Gopmynoii (2))

CTaHIAPTHOTO OTKJIOHCHMS HMMEET [PaBO Ha IMPUMEHEHHUE TOIBKO pH
YCJIIOBUM a0CONMIOTHO BEpHOM MONENH, T.6. eciH JEeHCTBUTENBHO
MPOBEACHO N HU3MEPEHUH 00wol u moi e BEIMYMHEI b, ecnu
AEHCTBUTENTLHO IS BCEX M3MEPEHHIl CTaHAapTHOE OTKIOHEHHE Oy 00HO

u mo ce.
B cnysae, koIma 3HadYeHHS CTAHAAPTHOTO OTKIOHEHHS {Gi}

N

2
M3BECTHBI, TO, BBIYMCISS 3HAuYCHMC (QYHKUHOHATA 7 (b) , MOXHO
NPOBEPUTE COCTOSITENIBHOCTh Monenu (cM. M.V.3), T.e. cooTBeTCTBHE

PE3yNbTaTOB H3MEPEHMH U MpeiaraeMoil Moaesn.

6. Cayyaii nIponOPIHOHAILHOIN 32BUMCHMOCTH
IIycts {xi; yi,o,-}- COBOKYITHOCTb DE€3Y/IBTATOB N HE3aBHCHMBIX

usMepeHui  (x,,v,), (%,¥2), - (Xq:¥n), CBSISAHHBIX ypaBHEHHEM
COBMECTHBIX U3MEPEHHH BUaa

y=f(x,a)=a-x, ~ (36)
TIe a - KOHCT4HTA, 3HAYCHHE KOTOPOH HEOGXOOMMO ONeHHMTb. B

2
COOTBETCTBHM C METOIOM HAMMEHDLIIIHX KBagpaTos (I)YHKI_IHOHaJI % (a)

OyaeT BHIVISAETH CleaylOIuM 06pasoM
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X2(21) = i[Yi —a 'XiJz

i-1 ¥

1
W3 ycrnoBua MuHuMyMa GyHKIMOHANA xz(a) T TapaMeTpy a uMeeM

n

i=]1 Oj

a=i—. (37)

R M 5
~qu ’~><w

1
—

i
Ecan TeHNEPh TIPEACTABUTH OIIEHKY é KaK KOCBEHHO H3MEPSIEMYIO

BEJIMYMHY, BRIPAKACMYIO YPaBHEHHEM KOCBEHHBIX M3Mepenuii (37) gepes
NpSAMO U3MepsSeMble BEJIHYHHEI {yi} C OUCTICPCHSIMU {012 } , TO OUEHKa
AUCTIEPCHH BEJIMYMHBI @ HaXonurcs 1o gopmyse (20) u 6yneT paBHa
2 1
2= 1. (38)
~ 5

1

B CIy4ac ONWHAKOBBIX ITO BEIHYWHE AHUCHEPCU {02} = {6(2)} paniig

G

|><'
—rol=ro

BCEX IMpPSAMO H3MePSIeMBIX BEJIUIHH {yi} hopMyTIBI  HECKONBKO

YIOpOHIAKOTCA:

(39-40)

-
H
—
.
ul
—

Ecou  agucnepcuu {c%} IpSIMO  HM3MepSeMBIX BEJIMYHMH {yi}

ONMHAKOBBI ¥ HEHM3BECTHEI, TO GopMyna AN HaXOXOECHUS OLEHKH a
ocraercsi Toi xe (39). UTo KacaeTcss OUEHKH AHMCIIepCHU S§ , TO OHa

HaxomuTcst 1o npHBeAeHHOM Bhile dopmyne (40), rme BMecTo
AUCNIEPCHA Gj HCTIONB3YeTCs ee OLeHKa 55. DTa oleHKa MOXeT GbITb

HalileHa, KaK OTMe4yanoch Bbille B 1.V.2.a, U3 YCIOBHS pPaBEeHCTBa
dyHKIIHOHAaNA ,gz(é) YHCTY cTelleHeH cBo6oapl n-m, T.e.
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o - 2
2 vi-a-x)
i=1

- 2
Y@= (L) cnem w GE T

i=1

Q>

HpI/IBCIICM CbopMyny AJd pacdeTa AUCIICPCHH BEJINYHUHEBI &8 B 2TOM
cJrydac:

n. - n
=1 =1

2% Z vi - [i xiyi)z

i i

n 2
-0 (3]
i=1

Kak u B n.V.2.a, orMeTuM, 9YTO, 3Has 3HAYEHUS CTAHAAPTHOIO
2 ~
OTKJIOHCHHS {Gi} W BBIYMCIISISL 3HaYeHUe (yHKUHOHAmA (a) , MOXHO

HE

a

(41)

HPOBEPHUTH COCTOATCIPHOCTL MOICIIH.

B. Cnygaii nupeiiHol 3aBHCHMOCTH
ITycrs {xi; Yisci}' COBOKYITHOCTb PE3YJIBTATOB It HE3aBHCHMBIX
usmepeHmit  (x,.y,), (X,.¥2), .., (X;,¥j), CBA3aHHBIX ypaBHeHMeM
COBMECTHBIX M3MEpPeHHH BHaa
y =f(x,a,b)=a-x+b, (42)
e a U b - KOHCTaHTHI, 3HAYEHHS KOTOPBIX HeOOXOOMMO OLIEHHThH. B

2
COOTBETCTBMHM C METOZOM HaHMEHBIIHX KBaApaToB QYHKIIHOHA (a, b)

OyaeT BBIVIAACTD CIASAYIOIIHM 0Opa3oM
2
Ly, —a-x;~b
Xz(a,b)=2(—————~——y’ A% J 43)
i=1 Oj
M3 ycinoBus MHHMMYMa (QYHXIHOHANA xz(a, b) 3aIuIIeM CHCTEMY

ypaBHCHI/Iﬁ AJIAd HAXOXIACHHs IBYX HCH3BECTHBIX 2 H b:

o*(2,b) o*(3,b)

L),

da &b
ITocrne IIPOCTBIX npeo6pasoBaHm71 3Ta CHCTEMa IIPCBpPAIACTCAd B CUCTEMY

= 0.

JIMHEHHBIX YPaBHeHMI:




~ A, s A
- 2a - Sb
a A B b= _A— (44)
M1t oueHOK AuCTIepCHit HalIe HHBIX BEIMYMH MOXHO TONYYHUTD
n
€ - X
3 =2
S2 _ i=10ij 2 _i=109j
2 A’ S A (45)

B cx i o2
Jydae ONWHAKOBBIX AMCIEPCHIA cso} o7 BceX IIPSMO

H3MEPSIEMBIX BEIHUHH {yi} (bOPMYIBI HECKOTBKO YIIPOIIAIOTCS:

4=8a AV
d—A’ b—T. (46)
Vn 2
X
$?=g2.82 S2 = 52 ;é; l
a 0" —00-—A (47
32

Ecnn JAUCTICPCHUU {0'(2)} OpAMO U3MEPSAEMBIX BCJIIMYMH OINMHAKOBBI

A HEU3BECTHBI, TO (GOpPMyJbl A HaXOXIeHHs NapaMeTpoB a M b
ocTaloTCs TeMM Xe (46), Tak KaK OT BEJIMIMHBl JUCHEPCHU Gy B 3TOM
cinydae OHM He 3aBucAT. UTO Xe KacaeTcsl OLIEHOK AHMCTIePCH S§ H S% ,

TO OHM HaXOAATCS MO NPUBEIACHHEIM Bhillie dopMynaaMm (47), rae BMECTO
JUCTIEPCHH 0(2) bepeTcsl ee OlleHKA 6(2). DTa OLEHKA, KaK 1 B 11.V.2.a,0,

MOXeT ObITh HaleHa U3 YCJIOBHUSI

2 1 n(yi—éxi_f)f :
. (a,b)=2———;7———:n—2 (48)
i=1 So

H, CJIEIOBATENLHO,

n 2
Z (Yi —ax; - b)
~ 2 1=1
Gy’ = . 49)
0 n-2
Jns mocnenqHeTo ciydas MpPHBEIeM TAKXKe YacTo BeTpedarouiiecs B
nuteparype bopMynsl (oTIHYHBIE TI0 GOpPMe 3alUCH, HO JAalolliye Te Xe

pe3ynbTaThi) AN pacyera napaMeTpoB M X Aucnepcuil. Ecnu BBecTH

0003HaYeHHS

X = i=1 , yz i=1 ,
n n
n n 2
2 (xi-%) 2 vi-9)
Si _ =} s SZ = i=1 ,
n-1 Y n-1

Mox-9-0-9] Tl -5)-i-9)
n , & T (m-1)-S,-S,
> (xi-%) (i -9

i=1 i=1
(oOpaTuM BHHMAaHHE, YTO BBEACHHBIC OOO3HA4YeHUS X, Y H Sf‘,S2

(30)

HUKAKOTO OTHOLUSHMS K OLHCHKAM 3HAYEHUH M AWCIEPCHH BEJIMYUH X U
y He HMeioT), TO GopMyasl 4 pacyeTa OICHOK Oyayr HMeTb

CHEAYIOUIHM BUI:
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é:r-s—y, b=V-4.x, (51,52)
X
(1-r) 82 s o (=138 +n.®?
s? = D Si’ s?=s2. - ) (53,54)

Kospduiment 1, wuasmiBacMbrii Koaddunventom _p3aumuoii

KOppensnmuu MeXny BeIMYMHAMU X My, TO3BOISET TIPOBEPUTH
COOTBETCTBUC pE3y/IbTATOB IKCNIEPHMEHTA M IIpelJIaraeMoll JIHHEHHO
Mozenu. MOXHO TokasaTh, YTO I JIGKMT B HuamnasoHe or -1 mo +1,
npudeM |11=1 B ciydae, korma Bce SKCNIEPUMEHTATbHBIE TOYKH (X;, V;)

JIXAT CTPOro Ha ONHOH INPSMOH, T.e. BHIIONHEHO YCIOBHE % (a, b) =0.

Ecnu 3navenve kosdduunenta KOPpENIHHuU lrl ~0.9-0.95, To MoxHo

CYMTaTh, 4YTO JHUHEHHas MOZelb AOCTAaTOYHO X0opou1o coraacyercst ¢
pe3ysabTataMH 3KcrepuMeHTa. B TIPOTMBHOM cJy4ae ciaenyer aubo
YTOYHHUTDL MOZeNnb, TUbo Gonee TIIATEJIBHO MPOBECTH HU3MEpEeHU4.

r. Caysaii nenuneinoi 3ABMCHMOCTH, JONYCKAIOLIEH JIHHEAPH3AMNIO

HocTaTo9HO 4YacTo ypaBHeHHE COBMECTHEBIX HU3MEpeHHH y=f(x;
a,...b) ABNAETCH HEIMHENHHBIM, HO NIPOCTOC IIpeoOpPAZOBAHUE MO3BOJISIET
€ro saHHeapuszosaTb. K TakMM 3aBHCHMOCTSIM OTHOCATCS, HaNpHUMep,
YpaBHeHMs BuIa y=b-In(ax), y=b-exp(ax), y=ax’, y>=ax’ m 1.1. MeTox
HaMMCHBIUMX KBaAPaTOB MOXET ObITh NIPUMEHEH M B S3TOM cayyae,
OAHAKO 3lech CJlCAYeT BHMMATETBHO OTHECTUCH K  H3MEHEHUIO
NOTPEIHOCTH  OTHAEIBLHOTO H3MEPEeHHS, BOZHUKAOUWEMY  IIpH
JIHHeapH3ann.

PaccMoTpumM koBKpeTHBIIH OpHUMED, MOACHSIOLUMHI OCOOSHHOCTHU
TaKorIo MOAXO/A.

[Iycte wm3ydaetcs npouecc paspana xoHaencatopa C  uepes
aKTUBHOC compoTHBieHMe R, mnpm 3ToM mposomsaTcs HU3MEpeHus
HAIpSKCHMS!  Ha  OOKJankaXx KoHAeHcaropa U, B OIIpeNeNIeHHbIE
MOMEHTL! BpeMEHHU t. Tpebyercs mo pesyabraTam U3MEPCHUIT OLIEHUTH
NOCTOAHHYIO BpeMeHH 1t 4718 RC-Henoyki.

3amnuileM ypaBHEHUE, OMUCHIBAIONIEE UCCAEAYEMYK) 3aBHCUMOCTD:
U = f(t; Uy, 1) = U, -exp(-t/1).
ITycte MOMEHTHI BpeMeHH {t} U3BeCTHBI aGCOMIOTHO TOYHO, a AJs
HanpspkeHuA {U,} BeTMYHHBI TNCNICPCUNA OJHHAKOBLI ¥ PABHBI 0%0

Jlorapudmupysi ypaBHeHHe W BBOAS INpHBLIYHBlE OOO3HAYeHUH,

AOTYINM
y = In(U) = In(U,) - t/z= b + ax ,
rae a = -1/1, b = In(Uy).

Kazanmocs ©6nl, cxema H3MepeHMH cBeieHa K  JIMHEHHOMH
3aBHCHMOCTH, PAcCMOTPeHHOI Bobile. ONHAKO BO3HMKAET BOIPOC:. a
KaKOBBI BEeJIWYMHB! qucriepcuit ana {y;}? Tak xak ypasuenne y = In(U)
110 ¢popMe SABJSiETCA YPaBHEHMEM KOCBEHHBIX H3MCPEHUH, TO, MCTIONb3YS

dopmyy (20), nonyamm:
2 0_2
62 = V
U Ui

Taxum  obpazoM,  KBagpaTbl  CTAHIAPTHOTO  OTKJIOHEHMS
(aucniepcum) 1UId y; yXKe HE OJWHAKOBHI, & 0OpPaTHO NpPONOPLHOHATLHBI

KBagpaTaM H3MepeHHBIX 3HadeHud U, CremoBarensHo, sHag {y} #u

{cgi } » MOXHO ¢ noMolsio MHK nonyuuTts olieHKM a1g a 1 b, a 3aTeM

1o ¢opmyJjie KOCBEHHBIX U3MEPEHUIl MOJIYyINTh HCKOMYIO OLEHKY JUId T.

[TosyyeHHBIH  pe3ynbTaT MOXHO  00OOMTL Ha  cay4dail
IIPON3BOIBHON 3aBHCHMOCTH, IOMyCKAIOIICH JjuHeapusalmio. Tak Kax B
YPaBHEHHH COBMECTHBIX M3MEPEHHH HEJIMHEHHOCTh BO3MOXHA KakK TIO
napaMeTpaM a,..,b, Tax W 1o H3MepseMBIM BEIUYMHAM X M Y, TO
PaccCMOTPHM Pa3THIHbLIE CIYYaM.

1. HenunelHOCTr TOABKO N0 HM3MEpPAEMOil  BeIMUHHE X
(HanpuMep, y=ax’ wiu y=ae").

Tak xak BEAUYHHBI X; CUMTAIOTCS M3BECTHLIMH aOCOIIOTHO TOYHO,
TO MPOCTOH 3aMEHOH IepeMEeHHLIX (B YKa3aHHLIX MpuMepax t=x2 u t=eX)
3ajada CBOAWTCH K JIMHEHHOH 3aBHCHMOCTH y=at, IOCJE 4Yero
TIPUMEHSIOTCs1 0OBIgHBIe hopmynst MHK.

2. HenMue#iHOCTD TOJIBKO MO NapaMeTpy (HanpuMep, y=c3x).
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3aMeHOM IlepeMEeHHBIX a=c3 ypaBHEHHE CBOOMTCH K JIMHEWHOM
cxeMe y=ax, I MapaMeTpa a HaxXOAATCsS OLEHKHM a Hu S, . nocne aroro

B COOTBETCTBHMM C YpPAaBHCHHEM <«KOCBEHHBIX I/ISMSPCHI’II;’I» c= %

S.

a
2
3. aA
3. HenuHeliHOCTE TONBKO NO H3MEPAEMOH  BeNMUMHE Y
(HanpuMmep, e¥=ax + b).

HAXOISTCA OleHKH & =32 u S; =

Henas 3aMeHy nepeMEeHHBIX z=¢Y H MepecYuThIBas no opMyraM
(19)-(20) pesymbTaThl «M3MEpEHU» Z; = z(yi) =e¥" M «IOIpeIHOCTD»
2

o, =0y | —== , BHOBBb TIPUXONHUM K JMHEHHOI cxeMme.

4. HenvHEHOCTh OTHOBPEMEHHO M 10 U3MEPSeMOMN BEJIMYMHE X U
IO TIapaMeTpaM (NpuMep, IIPUBEACHHBIN B Hayajle Hacrosiuero . V.2.r).
IIycte 1nna HenuHe#HHOH cxeMbl H3MepeHust y = f(x; a,...,b),
HU3BECTHH! PE3YNbTATH] H3MEpeHUi (X} M {yi,crgi} , B IIpeobpa3zoBsaHie

z=y(y) JMHeapHu3yeT 3aadyy (B PACCMOTPEHHOM Bhllle TPUMEPE TAKUM
npeobpazosanueM Obpwo Jjorapupmuposanue (y)=In(y)). Torma ans
HOBOM <«M3MEpSIEMON» BEJIMYHMHB! Z OYAYT CIIpaBeNJIMBBI CIESAYIOLIHE

COOTHOILUCHH A
2

_ ) 2 2 | du(y)
z = y(y): L=og |
w(y:) % =% | Ty

Yi
B wurore mnonydaeM JuHelHyI0 3amady, K KOTOPOH MOXHO
npuMeHuTs MHK.

3. 3ararouumenvuvie 3ameuanun o memode HAUMEHBUIUX
Keadpamos
1. Tpebosanme abCOMIOTHO TOYHBIX 3HAYEHUH (PHUIMIECKHX

BECIIMYHH {Xi} HaxJaxbeiBacT CYLHECTBCHHBIC OIrpaHHUYCHHS Ha

IIPUMCHCHUE METOHAa HaHMMCHBINMX KBaApaToB, T.K. B pe3ynbprare
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H3MEPEHHHA MBI HE MOXEeM TIOJNYYMTb HCTHHHBIX 3HA4YeHHH (CM.
pa3n.Ill). Omrako, MOXHO IaTh CJACAYIOIIYID pekoMeHzanmio. I1ycThb
MPOBENieHA CEepUS COBMECTHBIX M3MepeHuH (), z;), (t3, Zp), ... BenNUYILH t
H Z, CBSI3AaHHBIX YpaBHEHUEM COBMECTHBIX M3MEpeHHil, NONYCKAIOIIHX
npumedenne MHK. ChHavana HeoOxomuMo TIOCYMTATL OTHOUICHYA
HanOOJIbIINX CTAHAAPTHLIX OTKJIOHEHUH CYMMapHHIX IIOTpeITHOoCTeH o U
O, TIPH M3MEPCHUM BEIHYUH t M Z K COOTBETCTBYIOLIMM NHAIla30HAM
M3MEHEHMUH 3THX BEMIMH At=tgay-tmin # AZ=Zmax-Zmin B JAHHOH cepun
COBMECTHHIX M3MEpeHHMH. 3aTeM B KadyecTBe HepeMcHHOM X BuIOparn Ty
U3 BEJWYMH, I KOTOPOM 3TC OTHOUIEHHE OyleT CYIIeCTBEHHO
MeHbIIUM. Eciy 5TH OTHOINEHHMS OKa3aTUCh IPUMEPHO OJMHAKOBHIMH,
TO MOXHO IIOJYy4YMTh TpebyeMble OLECHKM OJis OBYX IPOTHBOIIONOXHBIX
ciaydaeB BbIOOpa IlepeMeHHBIX ¥ CPAaBHUTH HMX. ECHHM TOIyY4CHHBIC
pe3yibTaThl ONHM3KHM APYT K APYLY, TO MOXHO DAacCYWTHIBATh, YTO OHM
OynyT ONM3KHM ¥ K HCTUHHBIM 3HAUYSHUSIM.

2. IIpu npumenenunm MHK HeoGxomyma mpoBepKa NMOJYYEHHBIX
pe3yabTaTOB  HAa  COOTBETCTBHE IKCNIEPUMEHTANbHBIX  AaHHBIX
HCTIONBL3YeMOX  Mozenu  (YpaBHEHMIO  COBMECTHRIX  H3MEpPEHHIN).
CylIecTBYIOT MHOTOYHMCIICHHBIC KPHUTCPHH, MO3BOJIAIOIINE 3TO CHEHATH.
JlanuM HeKOTOopble pPEeKOMEHIALIMH, KOTOPHIMH MOXHO OTPaHHYHTBCS
IS 33034 (DU3NUECKOTO MPAKTHKyMA.

a. Ha rpabuxe n306pasuMTh pe3yabTaThl COBMECTHBIX H3MEPEHHIH

{Xia yi} C YKa3aHHCM CTaHIJApTHBIX OTKJIOHCHUH {GYi} , IOCTPOMTDb

-~

3aBUCHMOCTB y = f(x; é,...,b), COOTBETCTBYIOIIYI0O HaHIEHHBIM OLEHKAM

HCKOMBIX ITApaMeTPOB H BH3IYAJIbHO OIICHHUTDL CTCIICHL COOTBCTCTBHSA.



6. C yderoM nawWcnepcuii {Giz} BeTHYHH {yi} TIOACYHTATD

3HaueHue GyHKUMOHana xz(é,...,b). Ecnn ero snavenmme 6nusko x

YHCIY CTeIeHen CcBoOOIbI i-m, TO MOXHO CYUTaTh XOpoLIuM
COOTBETCTBHE MOIEHAU U PC3YIIBPTATOB JKCIEPHMEHTA. Ecniu 3navenwme

(bYHKLII/IOHaJIa CYHICCTBEHHO MEHBUIE n-m, TO, CKOpe€e BCEIO, OLICHKH

JUucTiepcuit {Glz} HECKOJIBKO 3aBBILICHBI (TaKOG MOXET OBITD, Korga

OCHOBHOW BKJAll B OLEHKY MOrPEITHOCTH [aeT CHCTeMaTHUYecKas
norpemHocTs). Ecmum  xe 3Havenne (yHKuMOHANA  3HAYHTENLHO
IPEBRILACT n-m, TO CHACAYeT CYUTATh, YTO TIPH IOCTPOCHHM MOAENH He
ObUIM  YYTeHB! KaKue-Tu60 GaKTOpsl WIM  JaHHAS MOJ€eNb TIIOXO
OIHUCBIBACT PE3YIbTATHI SKCIIEPUMEHTA.

B. Paccuntath Ko3hGIUUMEHT KOppensiuuH r (em. m. V.2.B) mo
dopmyne (50) m ybenurbest, yTo mo MOJIYJIO OH TPEBBIMIACT BEJIMYMHY
0.9.

3. O6patM BHMMaHHe Ha TO, 4TO, HEeCMOTPst Ha pasnuyue B
nocTanoBkax 3amay B MHK u B 3amave nonyuenus oyenox napamempos,
MaKCHMAIbHO ONU3KUX K UCMUHHbIM 3HAYCHUSIM (CM. HAYaso pas3n.V),
MOXHO IoXa3aTb, 4TO AJIs1 JIMHEHHBIX 3aBUCHMOCTed (M. V.2.a, 6 u B)
oneHks MHK sBnsIoTCS HamnyymIMMM oueHKaMu st apaMeTpoB B
HEKOTOPOM KJIACCe JIMHEHHBIX OLEHOK. B To Xe Bpema yxe mist ciyuas
AHHeapu3aunu (1. V.2.r) 370 He Tak. OTMETHM, YTO B HACTOSIIEE BpeMs]
CYWCCTBYIOT HHBIC TOAXOAbl K BONPOCAM aHAIN3a W HMHTEPIPETALNH
JAaHHBIX, B KOTOPBIX CTaBHTCS HEMOCPEACTBEHHO 3afaya MONyYeHHs
MAaKCHMalbHO OMU3KUX OIIEHOK IIapaAMETPOB, ONHAKO, OHH YCTYTIAiOT
MHK B mpoctote u HarmsgnuocTy.

ITpumep (nponmoaxenne).

Crynent CuaopoB TNpoBesl HECKONBKO CepUH U3 n=4 mpsMbIX
n3mepenuit s N=20, 30, 40, 50 mepmonoB KomeGaHMii ¥ TONYUHI
CIIENYIOIINE PE3YILTATEL: :

N=20 to = 932, 937, 934, 929, 93.0(c)

N=30 t;= 139.8, 139.4, 1402, 139.5, 139.9 (c) -
N=40 t;~ 186.4, 186.1, 186.8, 186.3, 186.8 (c)
N=50 tso;= 233.0, 2334, 232.7, 233.1, 232.7 (¢

A7 KaXnoW cepHM CTYNEHT BBIMMCIWI CpefHee apupMeTUIecKoe

(1) ¥ BHIGOPOYHOE CTAHAPTHOE OTKIOHEHHE (2):

N=20 ty= 9324c Sip=0.144 ¢

N=30 f3= 139.78 ¢ Si3=0.136 ¢
N=40 fo= 18648 ¢ Sia= 0132 ¢
N=50 f5= 23298 ¢ £50=0.139 ¢

OueHxku cucremMaTwyeckoit norpemiHocT (15) s KaXaoro wu3
CPEAHMX ty HAIOT ONMHAKOBBIH PE3YALTAT (xax y WBanosa u Ilerposa),
T.e. Oy ®Ous =0.3c. lanee CHOOPOB 3aMETWI, 4TO CHCTEMATHYECKAS

NOTPELTHOCTD [IsI KaXNOM CEepUM NPHUMEPHO B TPHM pasa IpeBBINIACT
CAy4arHyIo, M caenan  BHIBOJ, 9YTO  MOXHO  HOJIOXWTh

OeymN ® Ofy ® Opg, T.6. OLUCHKHM CyMMapHbIX IorpewrHocteii (17)
CpeNHUX IUIsi KaXOOW CEepHH MOXHO CUWTAThL OJIMHAKOBBLIMH.

[Monyyennnie pesynpratel CHOOPOB peummn o6paboTaTh METOLOM
Ha¥IMCHBUIVX  KBaZpaTOB. YpaBHGHHE COBMECTHBIX  HM3MEPEHHIA,
HMelonlee BUA:

ty =f(N,T)=N.T, N=20,30,40,50,

ABAACTCS  ypaBHEHHEM IPONOPLMOHaNbHOH 3apucuMoctH (36), B
KOTOPOM 3HA4YeHHS {N,-} HM3BECTHEl TOYHO, AHUCIECPCHH I {fN}

OMMHAKOBLI ¥ M3BECTHBHI. ,
[Mpumensas dopmynsl (39-40), CuoopoB mONy4ymn cieayiolnHe
OLECHKM:
T=466044¢c | S =0.0041 ¢



Ans o=0.95 xosdduumenr Yebpiuera Yo.=447, B }iTore nssi
JOBEPUTEABHOIO WHTepBalia (25) uMeeM As =7, -S% =4.47.0.0041

=0.0182 (c), W OKOHYATENBHO CTYICHT CugopoB  npencraBmi
CICOYIOWWH pe3yabTar:

T = 4.66 + 0.02 ¢, xosddunmenT nosepHg «=0.95. i

[N npoBEpKM  COCTOSTENBHOCTH  MOMENH CunopoB  Ha
KOOPIMHATHON IUIOCKOCTH N U t HaHec 3KCIEPHMEHTANBHBIE TOYKU
(Ni,fNi) M TOCTPOMI TIpad®UK NPOHOPUHOHANBHON 3aBHCHMOCTH

fNi =N; - T c ucnonssoBanneM HaiinenHol ¢ romompio MHK onenku

T. 3atem OH BBMMCIII II0 dopmyne (50) 3HaveHHe KoaddHUUEHTA
KOppessiiMd W TONy4MJl 3HaveHne 1>0.99, 9TO CBHAETENBCTBYET O
XOpOIEM COOTBETCTBHM MOJIEJIW M DPE3YJIBTATOB 2KcmepuMeHTa. [anee
OH Haulen 3HadeHHe (DYHKIMOHATA xz(a) M TIOJIYYMNT YHCIO, MeHbliee

1, XxoTa uyMcno cremeHeil cBOGOMBI paBHO 4-1=3. Otcioga oH cremnan
BBIBOA (11.V.3.3), 9TO OLEHKa DHCTIEpCHU O; ® O 3aBbHILECHA, YTO M HE

YAHUBHTEIbHO, TAK KaK OCHOBHOM BK/Jal B OLEHKY MOIPEUIHOCTH HAeT
CHCTEMATHYECKAS IIOIPEIIHOCTS. ‘

B sakmouenmm 3aMeTMM, uTO  pe3yiBTaTHI, [IONTy4eHHble
IMerpoBbiM M CHIOPOBBIM, NIPaKTHYECKH ONHHAKOBEI, YTO OOBSICHSCTCS
TeM (akTOM, YTO OCHOBHOW BKIal B [OIPELUHOCTh BHOCHT
CHCTCMAaTH4ECKas MOTIPEUIHOCTb, He 3aBHCAINAsl OT YMCIA H3MEpeHWIA.
MoxHo cnemath BbIBom, uro CHIOPOBY CNENOBANO 6Bl CHAYama
TIONy4NTh HMCKOMBIC OLEHKH IO pPe3ylbTaTaM OLHOM CEepHH, H, eciu
PE3y/IbTAT AOCTATOYHO TOYCH, NPEKPATHTh U3MepeHus. B urore crenyer
NpusHaTh cTpatermio lletpoBa Hamboree IpaBWABHOM, CTpaTeryio
MBanoBa - HegocTaToYHOM M cTpaTeruio CHIOPOBa - HIGKITOTHOIA.

4. Kpamxas ceodka npaeun no o6pabomxe pe3ynbmamos
CO8M2CMHbIX U3MepeHUl

I. Ilpyn mnoarotoBke X TNpOBeZEeHUIO H3MEPEHHUN HeoOXoInuMO
PCLIMTb: TPEOYeT M MOCTAaBJICHHAs 3a4ada NPOBEACHHS COBMECTHDBIX
HM3MEPEHHH C MocnenyiomumM npuMmenenneM MHK? Kax TIpaBHIIO,
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COBMECTHEIE HM3MepeHus HeoOXoaumsl B TOM ciydae, Koraa
HcceqoBaTeNld MHTEPECYIOT BO3MOXHLIE 3aBHCHMOCTH (PUIMUYECKHX
BEIMYMH OT LIENICHAINPABICHHO HM3MEHIEMbIX YCJIOBHM onbiTa. Ecan
OTBET HA TMOCTABJIIEHHBLIN BONPOC TMOJOXWTENBHBIN, TO CIEAYeT
MPOAYyMaTh TOPSAOK TMPOBSJSHMs] COBMECTHBIX HM3MEpeHMH A

TIONYYEH ST MAKCUMAIBHO TOYHBIX Pe3yJIbTaTOB.
2. Iocne mnpoBedeHHs TIpAMBEIX W3MEpEHHH ¥ aHaIW3a

NIOTPEIIHOCTEl PEeIINTh, Kakasi U3 U3MepsIeMbIX BeTW4UH OymeT BbIOpaHa
B KadecTBe INEPEMEHHOM X, a Kakasi - B KadecTse y. [list aToro ciemyer
paccyuTaTh OTHOLUEHHS HauOOJBIIMX CTAaHIApPTHHIX OTKIOHEHMH
CYMMAapHBIX TIOTPEUTHOCTEH H3MEepPSIeMBbIX BEJIHWYHMH K COOTBETCTBYIOLIHMM
IWalla3oHaM H3MEHEHHIl 3THX BEJIMYHWH B JAHHOW CEpHM COBMECTHBIX
u3MepeHHiA. 3aTeM B KayecTBe MepeMEHHOH X BbIOPATh Ty M3 BEIWYUH,
I KOTOPOM 3TO OTHOIIEeHHWE OyIeT CYINeCTBEHHO MEHBIIUM.

3. B cOOTBETCTBHH CO CIEJaHHBIM BbIOODOM 3amHcaThb ypaBHEHUE
COBMECTHBIX HM3MEPEHHI M pEIInTh, K KaKOMy M3 pa3’oOpaHHLIX BhILIE
tunos (1.V.2) ono otHocurcs. Ecim ypapHeHHe TpeOyeT nMHeapHU3aluH

(n.V.21), TO, cAenaB COOTBETCTBYIOIIME 3aMEHBI  II€PEMEHHBIX,

TIepeCYNTATh OLUSHKHU IIOrPEHIHOCTEH.
4. JlanvHelui IOpSAOK NEeHCTBHHM 3aBHCHT OT COOTHOIICHHA

OLIEHOK NOFPEeUIHOCTEH {Gyi} HJISL pa3TMIHbIX U3MEepEeHUH.
Ecau mosnydeHHBIE OUEHKH TIOTPELIHOCTEH {cyi} CYLIECTBEHHO

OTJIMYAIOTCS APYT OT APYTa, TO ISl TIONYyYeHUs OLCHOK MapaMeTpoB U MX
MOTpElIHOCTEH  cliefyeT (B 3aBHCMMOCTH OT BHAAa YpaBHEHHs)
vcronbp3oBath dopmynsl  (29)-(30) wim (37)-(38) wim (44)-(45), B

2 2
KOTOPBIX {Gi } = {GYi } .
Ecin oneHxm I'IOI‘pC].HHOCTCﬁ {Gyi} NpUMEPHO OIHMHAKOBDI, T.C.

He 3aBHCAT OT HOMEpa M3MEpeHMsl, TO MOXHO HCIIONb30BaTh (POPMYJIEI
(31)-(32) wan (39)-(40) wm (46)-(47) oA ONMHAKOBOM AMCIEPCHH, B
KOTOPBIX {c%} = {crf,i ,i=1,2,...n.
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Ecim 1o kakoii aMbo IIpUYHMHE pacyeT IIOrpellHocTCi
HEeBO3MOXEH, HO €CTh OCHOBaHWUs I10J1araTh, YTO OHW ONMHAKOBBI, TO
crefyeT MCNoab30BaTh popMynsl (31),(35) wim (39),(41) wim (46),(47) ¢
ygetoM (49). OTMETHM, 9TO TaKOM CIIOoCcOO pacyeTa maeT npenéTaBﬁeHHe
O peaJbHOH IOTPEUIHOCTH ONpEAe/ieHHWs] 3HayeHHM IapaMeTpoB B
TIPEATIONIOXEHUH  COOTBETCTBHY  SKCHEPUMEHTANILHBLIX  OAaHHBIX |
HCTIONB3yeMOH MOAEIIH.

5. IlpoBepHTb COOTBEeTCTBHE OSKCIEPHMEHTANbHBIX MJAHHBIX U
MIOJIYYEHHBIX DE3YIAbTATOB, I 4eTo oOs3aTebHO CHEAyeT MOCTPOHTD
rpaduK, U XeNaTelIbHO paccyuTaTh Ko3hGhUIMEeHT KOppeasumH I (s
TIPOTIOPUMOHANIBHON ¥ TMHEHHOM 3aBUcUMOcTell) 1o dopmyie (50) umu
3HaueHHe  (yHKUMOHANa '«XI/I-KBaIlpaT» 1o coorBeTCTﬁonmnM
dopmynam.

6. Bpibpas xo3¢hUIMEHT HNOBEPHH o, TPOBECTH HEOOXONUMBbIE
pacyeTesl MOBEPHTEIBHLIX HHTepBaloB no dopmyne (25) um 3arnucaTh
NOJYYEHHBIC PE3YNLTAThI (CM. HIXe pasn.VI).

VI. OhopmneHune pesynsrtaTtoB U3MepeHui

I'maBHble TpeGoBanusi K ¢opMe TMpPEACTABIEHHS pe3ylbTATOB
HU3MEPCHUM, HX 00paboTKHM M aHaIM3a - OJHO3HAYHOCThb, NOJIHOTA W
HaIJSIDHOCTh. PesynpTarhl 3KCHEPUMEHTAIbHbIX MCCICAOBAHUH AOKHEI
ObITh  OGOpMJIEHB! CTYJEHTOM B J1abOpaToOpHOM XypHale [Is
$usHIeCKOTO  MpaKTHKYMa B  BHIE 3aKOHYCHHOM, LIEJOCTHOIM
HccaenoBaTeIbCKON paboThI.

OdopmrieHHas JnabopaTopHast paboTa, Kak MNpaBWIO, NOJDKHA
COCTOSITh M3 YETHLIPEX OCHOBHEIX YACTEH: ' |

1) BBOOHAA YaCTh,

2) pe3ysbTaThbl TIPSIMBIX H3MEPEHMIT,

3) aHanm3 H 00paboTKa PEe3yIbTATOB IPAMBIX M3MEPEHUI;

4) oKOHYATEJIbHBIC PE3YILTATH 0OPAGOTKM M BHIBOIBI. ‘

Bsonnas gacTh N0/KHA comepXaTh B cebe HaMMEHOBaHHE padoThl,
KpaTKoe OoMMCaHHe METOAa HCCACHOBAHHS, OCHOBHBIX Y3JIOB yCTaHOBKﬁ
M MCMONL3YyeMBIX NPH 3TOoM TIpubopoB. B kadecTBe HEOOXOMMMBIX
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5JleMEHTOB BBOIJHOM dYacTH [OOJDKCH OLITb CXeMATUUHBIA YEpTEX,
PHCYHOK WIHM CXeMa C COOTBETCTBYIOUMMH TIOSICHEHUSIMH, HaIIgAHO
KpaTKO TMOSICHAIONIME UAeI0 NPUMCHCHHOTO MeToJa, a TAKKE PacucTHBIE
dopmyTsl ¢ O0O3HAYCHUAMHU dH3NIECKUX BEMYMH, BCTpeYalomiuxcs B
3aja4e.

Bo BTOpOii 4acTu MPHUBOAATCS PE3YIBTATHI HMPAMBIX U3MEpeHnil ¢
yKazaHHeM YCJIOBHi uamepenuii. JInms  Beex (H3MUECKMX BETMIMH
JOJDKHBI OBITh TPHBENEHBI CAMHUILI HMIMEPEHIS. PesynsTaThl BeeX
M3MepeHMH NODKHBI 3aHOCHTCS Cpasy B XypHal (6e3 WCTIONBL3OBAHMA
4epHOBUKOB) Py4KoH (a He KapaHJalIoM) B CHCTEMaTH3HPOBAHHOM BUIE
(HampuMep, B BHIE TabauI).

B Tperpeit yacTu puKCHUpYyeTCs BCA H0CIIeAOBAaTEeIbHOCTE aHaIn3a
u obpabOTKH TIONYYECHHBIX NaHHBIX, colepXaliag KakK pacydeTHbIC
GopMyIibi, TaK ¥ BEJIMIMHBI, WiCroNb3yeMble NpH pacdcTax. Jlnsa xaxaon
KOCBEHHO onpeensgeMoi Qu3mdeckoll BENHIMHEL HeoOXOAUMO CHavasa
[IPUBECTH PACcUeTHYIO opmyny, 3aTeM 3HaYeHUs (PUINYSCKUX BEIMUIHH,
MOACTARISEMBIX B Hee M, HAKOHEI, Ppe3yJbTaT poraucrienuii. Ecmm
TIPOMEXYTOYHBIC Pe3YJIbTaThl BBIUMCIIEHMI BAXHBI U1 JAIbHEHIIETO
apanmM3a, TO M X HeoOXOnMMO NPUBCCTH.

JIyis1 HArTISIAHOCTH ¥ KOHTPOJsA Pe3yNbTaToB 0o6paboTKM ¥ aHAJIHU3a
HeoGxoauMo rpaduueckoe M300pakeHHe IOMyIEHHBIX 3aBHCHMOCTCH
dusudecKuX  BEIHYHH. lpaduk  JOIDKEH  HMETh  3arojioBOK,
yKa3BIBAIOUIMH, Kakas 3aBHCHMOCTb Ha HeM HaHeceHa. Macmrab Ha
rpaduke BbIOMpaercsa Tak, qToOR HM306paXaeMble NaHHBIC 3aHVUMAIH
MpaKTHYeCKH BCe IOJ€ HepTexa. Ha kaxnoW #3 oceil NOJKHBI OBITh
METKH ¢ YKa3aHHEM JHCJIOBbIX sHaveHUi. Boomn oceil cieyeT HanHcaTh
HauMeHOBaHMS (PH3VUYECKHX BEJMYHMH, HX 0603HAYEHNHCe K EJHHHUIIbI
pamepennsa. Ha rpaduxax IKCTIEPHMEHTANBHO MOJYYCHHBIC TOYKH
n3obpaxalTcd B BUACS OpOCTEHIIUX TeOMETPHIECKUX duryp (KpyXkKos,
TPEYrOJIbHUKOB, KBaJpaTOB, poM6oB H T.I.) HeGONBLIOTO pa3Mepa.
Kaxngas  orgelpHas — cepus HN3MepeHuH nomcha OTIAYATLCSA
H306paXeHNEM SKCIIEPUMEHTAIbHBIX TOUCK. KenaTenpbHO yKasaTh A
KaXmoil 9KCTIepUMeHTaIbHOH TOYKH OLCHKY ouInbOK COOTBETCTBYIOLINX
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p*/IM9MH B BUIC BEPTHKANLHBIX M TOPH3OHTAILHEIX OTPE3KOB MO 0Be
c¢TOPOHBI  TOYEK JJHHOIO B OTKJIOHEHUEC  WIH
JOBCPUTEIbHBIA UHTepBan. KpoMe sKchepumeHTATbHBIX TOYEK, Ha
rpadHxe OOBIYHO TIPUBOAMTCS KpHBad, «TIPOXOJISINasI» 4Yepe3 3TH TOYKH
u OTBC‘{aIOIIIaH 3aKOHaM (H3HKH WIH MONETbHBIM TIPENCTABICHUSIM, B
piiMKaX KOTOPBIX HPOBOAUTCS aHANU3 TIONYYCHHBIX DPE3yJIbTATOB (eciu
HE HCIOJNB3yeTcs KOHKpeTHas (uaudeckas Momenb, TO KpHBas
NPOBOIUTCS KAaK PE3YNbTAT UHTEPIONSILUM JAHHBIX).

B yerBepToii yacty Heob6xommMoO NPUBECTH PE3YJIbTATHI aHATH34 U
obpaboTKI B BHMAE 3HAYCHMH HMCKOMBIX DU3NYECKMX BEIWYMH C

CTaHAapTHOE

yKa3aHHEM CTAaHAAPTHHIX OTKIOHESHMH WIH AOBCPHTEIBHBIX HHTEPBAOB
cAYHAMHBIX M CHCTEMaTHYEeCKHX I'IOIpe].HHOCTePl U OCHOBHBIE BBIBOAEI,
c4€JIaHHEIE TIO CYLUECTBY BEIIONHEHHOIM pa60Tm.

Ilpu sanmcH 3HAYeHMH HCKOMBIX BeIHYMH M MX JOBEPHUTEIbHEIX
HATEPBAIOB (WM CTAHAAPTHEBIX OTKJIOHEHHI) HEOOXOOUMO IIPOBECTH
npaBWIPHOC OKPVIIEHHWE DE3YJIbTATOB BhIYMCIeHHH. Baxuo IIPH 3TOM, C
OpHOH CTOPOHEI, HE BHECTH NOTPELIHOCTD OKPYTJICHHUS, CPABHHUMYIO HJIH
NpCBLINAIOIYIO APYTHE IOTPEUIHOCTH, a ¢ APYTIOi - OCTaBHTb TONLKO
NOCTOBCDHBIC 3HaYaluue Uudprl. OKpyrficHHe 3HaYeHUS duzndeckoit
Be/IMYHHB! NIPOBOAMTCS C YYETOM HAMIACHHOTO 3HAYCHMSI CTAHAAPTHOTO
orKIoHeHusa. HeobXonuMo pyKoBOICTBOBATHCS TIPH 3TOM CICAYIOUIHMH
p aBWIaMu:

- IMCNIO  3HAYallMX UM(p Yy  CTAHAAPTHBIX OTKJIOHCHMI
(1OBEPHTENILHBIX HHTEPBATIOB) HE MODKHO MPEBLIIATE OBYX;

- TOCJenHAs 3Havawas uudpa 3HaYeHHs] UCKOMOH (H3MYeCKOl
BeJIMYHHBI NOJDKHA COOTBETCTBOBATD nocnep;ﬁeﬁ 3Havale uudpe
¢Ta-HIAPTHOTO OTKIOHEHMS! (ZOBEPHTENBHOTO HHTEPBANA).

Ilepsoe yrBepx)nenue onpenensercs TeM, 4YTO CTAHIAPTHBIE
OTKJIOHEHNS] (ZOBEPUTENbLHBIC HHTEPBATb) BBIYHC/SIIOTCS HETOYHO o
npyTIMHE TPHOIHXEHHOCTH CaMMX (GOPMYA A8 OLESHKH CTaHIAPTHDBIX
OTK’IOHCHUN. [lnd  3KCHEepHMEHTOB, BBIIOJHSIEMBIX B YCIIOBHSIX
¢$uBUICCKOTO  TIPAKTHKYMA, MOXHO CYMTaTh, YTO OTHOCHTEJIbHAS
HorPEIIHOCTE  BEIYMC/ICHHSI CTAHAAPTHOIO OTKIOHEHHS COCTaBIsieT He
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Menee 10-15 %.
" Ha OCHOBAHWY = BHILIEU3NOKEHHOTO. MOXHO copmymmposaTs

C.TIGIIYIOHII/II/I HOpSLHOK HeHCTBUMA IIJ'I_SI HpaBI/UIBHOH 3anncn pesyanaTa

HaMepeHnn
1. B Xome NpPOMEXYTOUHBIX BBHIMHCICHMH 3HaYeHMH MCKOMBIX

BCIII/I‘II/IH " CTaHﬂapTHbIX OTKJIOHEHHH HCO6XOI[I/IMO OCTaBJ'ISITb

JOCTaTOuHOS (4-5 u Gosee) YMCIO 3HAYANIMX HudP.

2. Tocne oKOHYAHMS BHMHCICHHUI CHAYata TpebyeTcss OKPYIHTH
3Haquue,cTaHnapTHom OTKJIOHEHHS (MM JOBEPHTENBHOIO HHTEPBAJA).
Ecnn n‘epnaﬂ 3Havdaulas nuMdpa - eOUHHLIA WIH "ilBoﬁKa TO TiocHe
oxpyrnennﬂ CeIyeT OCTABUTD IBE 3HAYAILIME umppm ec:m TpoHKa WIH
Goliee - TO OXHY. DTO MPABWIO CBS3aHO C TeM, YTO BHOCHMAs TIpH 3TOM
OTHOCHTE/IbHAS IOTPELIHOCTh OKPYIVICHUs He TipeBbiuaer 15%.

... Ilpumepnt:
IO OKpyIieHus - oy = 0.0192714; mocne okpymieHus - 6, = 0.019;

J0 OKpYDJIeHHus - oy = 0.81938692; mocne okpyrienus - oy = 0.8;
10 OKPYIJIEHHS - A = 287.32; mocne oKpyreHust - A, =300;

cyMM

I

3. Janee okxpyrasgercss 3HAYCHUEC HCKOMOH BEIWYMHBI TaK¥M
obpasoM, 4TOOHI €¢ MocleIHsd 3Havamas Uudpa HaXOZUIach Ha TOH Xe
NO3MIIMK, YTO W TMOCIeAHsAsS 3Havam@as Iudpa CTaHIAPTHOTO

OTKJIGHEHHS (IOBEPUTEIILHOTO MHTEPBAIA).

Ilpumepeor:
pe3y/ABTAT BEIYHCIeHUH - X = 5.29572418, oy = 0.01927142;
y = 5.29572418, cv = 0.81938692;
z = 72155.29, Aoy = 287.32;
pe3yabTaT OKpyrienus - X = 5.296, oy = 0.019;
y = 5.3, = (.8.
z = 72200, Ay = 300.

4, Ecnu BBIYUCIISLICS JIOBCPHUTETbHBIH HHTCpBa (c
ucitonb3oBaHueM koa¢gduimenroB CrhioneHTa WM YeOpimmesa), TO B
OKOHYATEJbHON ~ 3alHCH  JOJDKHO  OBITh  yKa3aHo  3HadeHue
xoahdhunmeHTa 10BEPUS O
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7 5. Ecnm 1511 HCKOMOTO 3HAYEHHUS YKA3aH MOPSIIOK (Hanpumep, 102
wia 10-3), To Tako# Xe MOPAIOK HOJXEH GHITh YKa3aH H Ui 3HaYeH U
JOBEPUTENTLHOTO MHTEPBAJIA.

6. IIpu 3anMCH OKOHYATEJIBHOTO PE3YAbTATA CHAYANA VKAZKIBAETCS
HCKOMOE 3HaYcHHUe, 3aT€M CTABHUTCH 3HAK IUTIOC-MHMHYC, Aajiec 3HaYCHUe
AOBEPUTENBPHOIO MHTEpBaja, TIOPSANOK (eclmM HeoBXomuMo), 3aTeM
COUHHULbI U3MEPEHHS] U [IOTOM 3HaveHHe KoshdULeHTa J0BEpHS o.

Ilpumepoi:

X = 34.5 £ 0.7 cM, xosdduumenT nosepus a= 0.95.

v = (4.38 + 0.04)-10-3 m/c, xoadduimenT nosepus o= 0.90.

h = 72200 + 300 M, ko3¢ PuumenT noBepus o= 0.95.
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MpunoxeHue

Tabn.1.

3HavYeHUs!

Ko3ddumenTa

CTrioneHTa

ta,rbl

npu

pas’IWYHBIX 3HAYCHHAX Ko3(hGHUIMEeHTa JOBEPUS o H

obbeMa BHIOOPKH n.

n-1 o
0.4 0.6 0.8 0.9 0.95 0.99

1 0.33 1.38 3.08 6.31 12.71 63.66
2 0.29 1.06 1.89 2.92 4.30 9.93
3 0.28 0.98 1.64 2.35 3.18 5.84
4 0.27 0.94 1.53 2.13 2.78 4.60
5 0.27 0.92 1.48 2.02 2.57 4.03
6 0.27 0.91 1.44 1.94 245 3.71
7 0.26 0.90 1.42 1.90 2.37 3.50
8 0.26 0.89 1.40 1.86 2.31 3.36
9 0.26 0.88 1.38 1.83 2.26 3.25
10 0.26 0.88 1.37 1.81 2.23 3.17
20 0.26 0.86 1.33 1.73 2.09 2.85
120 0.25 0.85 1.29 1.68 1.98 2.62

1
Ta6n.2. 3navenus xosddunneHta YeObnuepa = — TIpH
bd Ya N p
PasIHYHBIX 3HAYCHUSIX KoodduueHTa 1OBepuUst o.
o 0.5 0.6 0.7 0.8 0.9 0.95
Yo 1.41 1.58 1.83 2.24 3.16 4.47
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