MeToauuyeckHe ykasaHusi K BbinoaHenuio PI'P

«OBPABOTKA PE3YJbTATOB MHOI'OKPATHBIX U3MEPEHUI.

Llensto PI'P sBnsieTcss yCBOEHHE CTYJEHTOM 3HAHMHM, IMOJYYEHHBIX Ha JEKIUAX,
MpaKkTHYECKUX M JIaOOPATOPHBIX 3aHATHUAX W WX HCIOJIB30BaHME IIPH OIpENeNIeHHUH
nokasareyieil TOUHOCTH U3MEPEHHH.

ITpu Bemonnenuu PI'P cTynenty npejanaraeTcs IpOBECTH:

ITpoBect 00pabOTKY pe3yJNbTaTOB IPAMBIX MHOTOKPATHBIX — H3MepeHHH
COTIPOTHBJIEHHUS TIOCTOSIHHOMY TOKY, KOCBEHHBIX U3MEPEHUH INIOTHOCTH TBEPIOTrO Tejla
COBMECTHBIX H3MEpEHHH SJEKTPUYECKOro CONPOTHBICHHSA MEIHOIO CTEepXHs IIpH
pa3HOH TeMIlepaType. '

PI'P odopmnsercs Ha nucrax (opmara A4. OOmmi 00beM MNOSICHUTEIBHOH
3aMHUCKH He JOJDKEH NpeBhimaTs 15—-20 cTpaHu pyKonmiMcHOro Tekcta. dopmar 6ymaru
A4 ¢ monsmu: cnesa — 30 Mmm; cBepxy — 20 MM; cHU3Y — 25 MM; cnpasa — 10 mm. Cyer
CTpaHHIl HAYHHATH C THUTYJIBHOTO JIMCTa, 8 UX HyMEpalHio — C JINCTa COJIepiKaHHMs.
BraHK ¢ 3aJaHieM Ha KypcOBYIO paboTy MOAIIUTE ITOC/IE THTYJIBHOIO JIMCTAa U B CHET
CTPaHHMIL] HE BKIIKOYaTh.

1. OnpeaesieHue nokasareeil TOUHOCTH NPSIMbIX H3MePEHHId ¢

MHOIOKpaTHbBIMH HE3aBHCHMbIMH HaﬁJIIO,IIBHHHMH

3ajaya 0OpabOTKM pe3yNbTaTOB MHOTOKDAaTHBIX W3MEPEHHH 3aKiodaercs B
ONpe/ie/IeHHH OIEHKH H3MepsAeMOH BelMYMHBI M JIOBEPHTENBHOrO HHTEpBala, B
KOTOPOM HaXOJMTCS €€ HCTHHHOE 3HAaYEHHE.

[TopsfoK M METOAMKY BBIIONHEHHS NPAMBIX HM3MEPEHHH C MHOTOKpaTHBIMU
HEe3aBUCUMBIMU HaOMIOIeHUsIME, 06pabOTKU pe3yIbTaToB HaOIIOJEHHM H OLEHKH HX
norpeirHoctedt  pernamentupyer I'OCT 8.207-76 «I'CH. IlpsMsie H3MepeHHs C
MHOFOKpPATHEIMM HaOmofeHusiMi. MeTonsl 00paboTKM pe3ysibTaToB HaOIOAEHHH.
Ob1mue moN0KEHU.

[lpu cratucTUdeckoil 0OpalOTKe TPYIIbl Pe3yJbTaTOB HAOMIONESHH ciepyer
BBIMOJHUTE CJIEYIOIIHME OIepalluu:

— HCKJIOYUTh M3BECTHLIE CHCTEMAaTHYeCKHEe IIOrpelIHOCTH U3 pe3yJbTaToB
HaOMI0JeHUH;

—  BBIYMCIHTH  cpefgHee  apu(METHYECKOE  HCIPABJICHHBIX  PE3yJbTaTOb
HAGMIONEHUH, TPHHAMAEMOe 33 Pe3yJIbTaT H3MEPEHNS;

— BBIYMCIUTH OIEHKY CpeaHero KBaJpaTHYecKOro OTKIIOHEHHs pe3ynbpTara

HaOJr0IeHHS;
— BBIYHCIMTH OIIEHKY CpeIHEero KBaJpaTHYeCKOro OTKIOHEHHS pe3ynbTaTa

H3MEpEeHMS;
— NpOBEpUTH THIIOTE3y O TOM, YTO Ppe3ynbTaThl HaGMIONEHHI NpUHAIJIeNKAT

HOpMaJIbHOMY pacrnpee/ICHHIO,
— BBIYMCIIMTE JOBEPHUTEJIBHBIE I'PAHUIIBI cnyqaffmoﬁ COCTaBJISIIOLLIE T [NOrpeIHOCTH

pe3ynbTaTa H3MEepEeHHs;



— BBIYMCIMUTH TpaHMUBl HEUCKIIOYEHHOM CHCTEMaTHYeCKOW IOTpPeIIHOCTH
(HEMCKITFOYEHHBIX OCTATKOB CHCTEMATHYECKOH TIOTPENIHOCTH) PE3yIbTaTa H3MEPEHHUS;
— BBIYUCIIUTH JOBEPHUTENIbHBIE TPAaHHUIIBI IOTPEIIIHOCTH pe3yIbTaTa H3MEPEHHUS,;

— IIPOBEPUTH THIOTE3Y O Pa3IW4YHHM MEXIY CPeIHHMH apHU(METHYECKHUMH IBYX
rpyni HabIIOIeHHH ;

— CJIeNIaTh BBIBOJL O JOMYCTHUMOCTH Pa3IMyMsl CPEAHUX apU(PMETHUECKUX 3HAUCHU
rpynI HaOIIOAEHUH.

HcknioueHue u36eCmMHbIX CUCMEMAMUYECKUX HNOSPeutHOCmel U3 pe3ynbmamos
Habnodenuu. VICKIIIOYeHHE CHCTEMATHYECKUX IOrPEINHOCTEH 0 Hayajla W3MEpeHHH
JOCTUTaeTcsi COOTBETCTBYIOUIMM BBIOOPOM METO/a M CPEACTBOM M3MEPEHUH, a Takxke
YCIOBMH M3MEpEeHHH, NpU KOTOPBIX (aKTOpBI, BBI3BIBAIOIIME 3TH IOIPELIHOCTH, He
NPOSBISIIOTCS WJIM OKa3blBAalOT BO3MOXKHO MeHblIee Bo3zeHcTBHe. MCKIouuTh
CHUCTEMAaTHYECKHE ITOIPELIHOCTH IIOJIHOCTBIO HE BCerja yJaercs, TO €CTh B KaXJIOM
M3MEPEHUH UMEET MECTO HEHMCKIIIOUEHHBIH OCTATOK CUCTEMATHYECKOM ITIOIPEIIHOCTH.

HewnckmoueHHass cucTeMaTH4ecKass IOTpPEIIHOCTh pe3ysbTaTa HM3MEpEeHHUs
00pa3yeTcss U3 COCTaBIAIOIINX, B KayecTBe KOTOPBIX MOTYT OBITh HEUCKIIIOUEHHEBIe
cucrematudeckue rorperrnoctu (HCII):

— METOJ1a;

— CpeliCTBa U3MEPEHHUN;

— BbI3BaHHBIE JPYTUMH UCTOYHUKAMH.

B kauectBe rpanun, cocraBmsromux HCII, npuHEMAOT Opeaensl OIyCKaeMBbIK
OCHOBHBIX H JOIOJIHUTENBHBIX IOTPEIIHOCTEH CpEeACTBA H3MEpPEHUH, €ClIH ux
Clly4alHble COCTaBJIAIOLIME JOCTaTOYHO MaJIb.

Hemnopnaromyecs HCKIIOYEHHIO CHCTEMAaTHYECKHE IIOrPEIHOCTH COCTaBJISIOT
HEHCKJIIOYeHHbIe CHCTeMaTHYeCKUe ITOTPEIIHOCTH 3KCIIEpUMEHTANIbHBIX JIaHHBIX.

Obnapyaicenue 2pybuvix nocpeuHocmei. 1'pydas MorpeliHOCTh, WIM IpoMax, — 3TO
MOTPEUIHOCTh pe3yJibTaTa OTHAEIBHOIO0 H3MEpPEHMs, BXOMIAILEro B PsJi H3MEpEeHHH,
KOTOpasi NpU JIaHHBIX YCIOBUSX PE3KO OTJIMYAETCS OT OCTalbHBEIX PE3YJILTATOB 3TOIO
psza.

['pyOBle MOTpelIHOCTH SBHO IPEBBIILAIOT II0 CBOEMY 3HAYEHHIO IMOrPELIHOCTH,
OITpaB/IaHHbIE YCIOBHUSIMH IIPOBEIEHUs 3KCIepHMeHTa. Bompoc o TOM, COmep:KUT Jid
JIaHHBIH pe3yJIbTaT HaOIoAe Ui IpyOyI0 IOrPeIHOCTh, pelaeTcs OOIMMHE METOJaMK
[IPOBEPKH CTATHUCTHYECKUX rumnotes3. IIpoBepsemas runoresa COCTOMT B YTBEPIKIECHHH,
YTO pe3ysIbTAT HAOMIONeHHs He COAEpPXKUT rpy0oH MOrpelIHOCTH, TO €CTh SBISETCS
ONHMM W3 3HA4eHUH CIOydailHOW BeIHMYMHBI C 3aKOHOM  paclpezelieHHs,
CTATHCTHYECKHE OIIEHKH IapaMeTpoB KOTOPOro IIpeBapHTEIBHO OIpeeNIeHb.
Cy1iecTByeT psiJi KpHTEpUEB JUISl OUEHKH TpyOBIX IOrPEeIIHOCTEH.

Ecnu yucno uamepenuii 15< n < 20, npumensiercs kxpumeputi Pomanosckozo.

JIns BHISBNEHMs] TPyOBIX MOrPENIHOCTEH 3aal0TCS BEPOSTHOCTBIO ¢ ( ypOBHEM
3HAQYMMOCTH) TOr0, YTO COMHUTEJIBHBIN pe3yJIbTaT JeHCTBUTEIEHO MOT HMETh MECTO B
JaHHOW COBOKYNHOCTH pe3yJbTaToB uiMepeHHid. COMHHUTENBHBIM MOXET OBITh 3
MEPBYIO Ouyepelb JIHIIb HAWOOIBIIMH X, WIA HAUMEHBIIMH Xy, U3 Pe3yJIbTaTor
gabmogennid. IlosToMy Uit IPOBEPKH THIIOTE3Bl CIIEYET BOCIOJIB30BATHCS
pacnpeeneHUsIMA BeJIMYHH, OIIpe/IeIUB OTHOIIICHHUS:



ﬂ = I(} ﬁxmax)/sxl umu )B:l(} _xmr’n)/Sx | )

rmae Sx — CpE€OHEE KBaApaTH4YE€CKOE OTKJIIOHEHHUE pe3yJibTaTa HaﬁIIIO,HeHI’IH;

X — cpenHee apudMeTHUecKOe 3HaUCHHE U3MEPIEMON BEIUYUHEL.

@OyHKLIUM UX paclpefieleHus ONpeeNsioT MeTOIaMi TeOpUH BeposTHocTeld. OHU
COBMANalOT MeXay co0oM M JIsi HOPMaJBHOIO paclpelelleHHs pe3ylbTaToOB
HabroaeHui npotabynupoBaHsl M NpejcrapieHsl B Tabmune (mpuia. 1). I[To manHeM
3TOM TabNULBI [IPYU 3aJaHHOM NOBEPUTENBHON BEPOATHOCTH WK YPOBHE 3HAYUMOCTH ¢
MOXHO JUIS YHCeNl M3MepeHMs 1 = 3...25 HalTu Te Hawbonblude 3Ha4YeHUs [, ,
KOTOpBIE Cly4aiiHas BeNW4MHA f§ MOXET elle MNPHHATH I[10 YHCTO CIlydYaiHbIV.
npuyuHaM. ECM BEIMHCIIEHHOE IO ONBITHBIM JaHHBIM 3Ha4YeHHe [ OKaxeTcs MeHblie
[ TO THOOTE3a NPHHUMAETCS; B IMPOTHBHOM Cllydae ee CJIellyeT OTBEPTHYTh Kak
IPOTHBOPEYALYIO NaHHBIM HaOJroneHui. Pe3ynbrar X, WIH X,,; paccMaTpUBaeTCs
KaK cojepalliii rpy6yio IOrpeniHocTh, TO €cTh Mpu fi = [, pe3ylnbTar cduTaeTcs
npoMaxoM H otOpackiBaercs. IIpoM3BOAMTCS IOBTOPHBIM pacyeT OLIEHOK CPEIHEro
apu()MeTHYeCKOro 3HaYeHHs ¥ ero CpeIHEro KBagpaTu4ecKoro OTKIIOHEHHMS.

Oyenka cpednezo K8aOpamuuecKko20 OmKIOHeHusA pesynrvmama Habniodenus. 1lpu
OrpaHMYEeHHOM YHCJie HaOMIONeH I B KauecTBe pe3yJibTaTa U3MepeHHs lenecoobpasHo
IPUHATH OLIEHKY MaTeMaTHYeCKOro OJKMIaHHs ClTy4alHOH BelIHIHHEI X, TO ecTh M/X],
CTATHCTHYECKMM aHAJIOrOM KOTOPOTro SBIISIETCS CpelHee aph(MEeTHIecKoe 3HaueHHe

pe3ynbTaTOB HAOMIOAEHHH.

I[Tpu mro60oM 3aK0HE pacIipe/ielieHus CpefiHee apu(MeTHIecKoe 3HaUeHUe ABIISEeTCS
COCTOATENEHOM M HECMEINEHHOM OleHKOH Maremarndyeckoro oxxumanus (MO) u
IIPUHUMAETCS B Ka4eCTBE pe3yJIbTaTa IIPsIMOIro H3MEpEeHHs:

F=S
R =1

[Tpu orpaHMYeHHOM 9HCiIe HaboAeHni X ABJISeTCS CIIy4aiHON BETMYHHOM.

Cocmosamenvroti Ha3bIBAETCs OLIEHKA, KOTOpasi PY yBEIHYEHUH 00beMa BEIOOPKI
CTPEMHUTCS 10 BEPOSITHOCTH K UCTUHHOMY 3HAYEHHIO YHCJIOBOH XapaKTEePUCTHKH.

Hecmewennoti Ha3pIBaeTCSA OIEHKA, MaTeMaTH4YeCKOe OXHIaHHE KOTOpOH paBHO

OLIEHHBAEMOM YMCIIOBOH XapaKTepUCTHKE.

XapakTepUCTHKOM  pacCeWBaHUs  CpPEIHEro  apu(pMETHYEeCKOro  3HAYCHHUS
X OTHOCHTEJIBHO HCTHHHOTO 3HAYEHMs BETHUMHBI d ABJAETCS JUCIIEPCUS WK CPEJHEe
kBazparuueckoe orkimonenne (CKO) pesynbrata usmepenus. TodedHas oOLEeHKa
JIMCIIEPCHH SIBJISIETCS HECMEIIEHHOM U COCTOSATENBHOM U onpe/ensercs 1o hopmyie

DIiXl=—P 5, - XP.
=115

CKO cnyuvaiinoii BenuuuHel X ompefenseTcs Kak KOpeHb KBalpaTHBIA U3
mucrepcud. COOTBETCTBEHHO €ro OLEHKA MOKeT ObITh HalJieHa ITyTeM H3BJICYEHHMS
KOpHS M3 OLIEHKH JMCIIEPCHH. JTa Ollepalys sBISETCS HENMHEHHOH MNpomeaypoH,
NPUBOAAILEH K CMEIIEHHOCTH I10JyYaeMOoi TakuM 00pa3oM OUEHKH. [l ucrmpapieHus
omeskn CKO BBOAST TIOMPABOYHEIN MHOXHTENb K(1), 3aBHCAIME OT uucna

nabmozenuit 7. Ouenkxa CKO pe3ynsTaToB HaOIIOJEHNS OCYLIECTBIAETCA [0 opMyIIe



o =S8, = k(n)yD[X] = k(n)\/;‘l—li (x; — X)?
— 1 =1

Hecmemennyio ouenky mus CKO oTAenbHEIX HaGMIOAEHHN, T. €. CYHTAIOT
k(n)=1, onpenensror mo popmyie

5-=Sx :\/b[X] :\/n_li'i(xf -
— L

OTa OUEHKa XapaKTepu3yeT CXOAUMOCTH PEe3yJbTATOB OTAENbHBIX HAOIIOJEeHHI,
T.€. CTENIEHb MX KOHIECHTpPAIMX OTHOCHTEJIBHO CPEJHEro apU(MEeTHYECKOro, KOTOpoe,
SABJIAACH CIYyYalHOM BEJIMYMHOM, MMEET QMCIIEPCHIO, B 7 pa3 MEHBIIYIO JMCIIEPCHUH
ciayd4aiiHo# morpemHocTd. [losToMy B KauecTBe TOYEYHOW OLEHKHM JHCIIEPCHU
CpeJIHero apu(MeTHIECKOro MPHHUMAETCS Bblpamenne
1
S% =—8k = )Z(

n n(n-1

rae S, — cpeiHee KBajpaTHYeCcKoe OTKIOHEHHE Pe3yIbTaTa HaGIONeHHUI.

Oyenxa cpednezo K6aOpamu4eckozo  OMKNOHEHUs. pe3yNomama  U3MepeHus.
Cpennee KBaipaTHYeCKOe OTKIOHEHHE O (A) pe3yabTaTa U3MEPEHHs OLIEHUBAETCS I10
dopmynam

. Zn:(x:‘ = ;4)2 Zn:(x:' - X)?
S(A4) = F—— mmm S5 ==
n(n—1) n(n—1)

rae X; — I —i pe3yapTaT HabIoNeHHs;

o = pe3ysbTaT u3MepeHus (cpeqHee apu(pMeTHUECKOe HCIIPaBICHHBIX PE3YIILTATOR

HaOJIr0IeHMi );

71 — 4UCIO0 pe3yNbTaTOB HADOJIIOIEHHIA;

S (/D — OLIeHKa CPeHEro KBaApaTHYeCKOIr'o OTKJIOHEHHS pe3yIbTaTa H3MepeHHs.

Hoeepumenvuvie epanuyvl cnyuaiiHoll nozpewiHocmu pe3yibmama usMepeHus B
cootBeTcTBHH ¢ I'OCT 8.207-76 ycTaHaBIMBAaIOT IS DPE3YJILTATOB HaOIIONEHMIA,
NpUHAJIEKAIMX HOpMalbHOMY pachpereineHuio. JloBepuTesnbHble TpaHHIbl & (Oe3
ydera 3HaKa) Cly4aiHOH ITOrpelIHOCTH pe3yJbTaTa U3MEPeHHs! HaXOAST 10 hopMmyJe

e=tS(A),

rae [ — xoapounueHt CThIOJEHTAa, KOTOPHI B 3aBUCHMOCTH OT [OBEPUTEIHLHOMH
BEPOATHOCTH P U 4ucna pe3yssTaToB Hab/IoAeHU # HaXoaaT rno Tabmume (npun.2.)

Onpedenenue 3axona pacnpedenenus pe3ynomamos UMEpPeHUuld unu CRyuauHbix
noepewrocmen usmepenui. VicxonHo#t uHpopmanueit ans oOpabGOTKH pe3ysLTaToOB
HaOJoIeHui ABNIgeTCs psij| (BBIOOpKA) U3 1 pe3yNbTaTOB U3MEPEHHH X, Xj, X3, ..., X;
X, ¥3 KOTOPHIX MCKJIIOYEHB! M3BECTHBIE CHCTEMAaTHYeCKHe orpelHocTd. OT BBIGOpKU
pe3y/nbTaToB HM3MEpPEHMH IepexoJsT K BhIOOpKE OTKIOHEHHH OT CpPEeIHEro
apudmernueckoro: Ax;, Axy, ..., Ax; Ax,, roe Ax; = x;— X,

JUia upenTudukanum 3aKkoHa pacipeIeIeHus:



1) NpoM3BOAAT MOCTPOEHHE 110 HCIPABICHHBIM PE3ybTaTaM U3MEPEHHUi X;, TE i
= 1,2,..., n, eapuayuonnozo paoa (yHnopsf0o4eHHOH BBIOODKH), a TaKXke V;, Iie V; =
min (X)), y, = max (x;). B BapualMOHHOM pSy pe3y/IbTATH H3MEpeHUi (MId HX
OTKJIOHEHHS OT CPEIHEro apu()MEeTHUEeCKOro) paclojlararoT B MOPSAKE BO3PACTAHUS
Jlanee 3T0T psAj pa3OuBaeTCs Ha ONTHMAIBHOE YHUCIO M, KaK IPaBHIIO, OJUHAKOBBIX

UHmMepeanos spynnuposanus JIMHOR h = (y; + y,)/m;

2) onpeJienoT ONTUMATIEHOE YUCIIO /1 HHTEPBAJIOB IPYIIIUPOBAHHS, IPH KOTOPOM
BO3MOXXHO€  MaKCHMallbHO€  CIVIa)KMBaHHe CIy4alHBIX  (UIYKTyalui JaHHBIX
CONPOBOXIAETCS C MHUHMMAIBHBIM HCKa)KEHHEM OT CIVIXXHBAHHS CaMOM KpHBOM
MCKOMOTI0 paclpefielIeHus 1o GopMyiam '

Wigin = 0,551 ; Mg = 1,25n%*

Hckomoe 3HaueHne 72 JODKHO HaXOJMUTHCS B IpENeiax OT M, 1O M, U OBITH
HedeTHbIM. [Ipu 4YeTHOM wMCe 72 B OCTPOBEPIIMHHOM pACIIPENENEHHH B IEHTpe
THCTOrpaMMbl OKa3bIBAae€TCS [Ba PABHBIX II0 BBICOTE CTOJIOLA W CepeauHa KpPHBO
pacrpe/iefleHust HCKYCCTBEHHO yIutomaeTcs. [lomy4eHHOe 3HaueH e [UIHHBI MHTEpBaNa
rPYNIIHPOBAHKS /I OKPYTIIAIOT B GONBIIYIO CTOPOHY, MHAYE IOCIEJHSS TOYKA OKaXKETCH

3a npefieNlaMy KpaiHero HHTepBaa;
3) ompelensoT UHTepBaIbl TPYIITHPOBAHUS 3KCIIEPUMEHTAIBHEIX JAHHBIX B BHJC

Ar=0nryr+h, Ay=0;+hy +2h);..; Ay = On—h V,), 1 D0ICUUTHBAIOT
YUCIO TONafaHuil Hy(uacmomel) pe3yabTaTOB H3MEPEHHH B KaKIbIH HHTEpBal
rpynnuposanusd. CyMMa 5THX YHCeN JO0J/DKHAa paBHAThCS YHCITy u3Mepenuid. Ilo
NOJyYeHHBIM 3HAYE€HHSM pPAaCCYUTBHIBAIOT BEPOSATHOCTU IIOMAJaHUH pPE3yNIBTATOS
M3MEPEeHHUH (YaCTOCTH) B KaXKABIM M3 MHTEpBAIOB IPYNIIUPOBAHUS 110 GopMye Py =
nyn,rnek=1,2,....m;
~ 4) 10 NMpUBENEHHBIM PAacYeTaM CTPOST THCTOPAMMY, HOJHIOH H KyMYJISITUBHY IO
KpHBYI0. JIIs IIOCTPOEHHUsl 2cucmospammel TIO OCH pe3yJbTaTOB HaOMoOAeHud X
OTKJIaJBIBAIOT MHTEpBaNbl A, B IOpsAAKE BO3PACTAHHS HOMEPOB, H Ha KaXKIOM
HHTEpBaje CTPOMUTCS IPSAMOYTOJNBHUK BBICOTOH py. [lmomanp, 3akiioyeHHas II0X
rpadukoM, MpomopHHOHaNbHA 4YHCIy Habmogenwit #. Ilpu yBenW4eHMH 4YHcia
MHTEPBAJIOB M COOTBETCTBEHHO YMEHBIIEHWM WX JUIMHBI THCTOrpaMMa Bce Oolee
NMPUOJIMIKAETCS K IIaJIKOH KpUBOH — rpauKy IJIOTHOCTH pacrpeesieH|s] BEpOSTHOCTH;

5) MpoHu3BOAAT IOCTPOEHHE IOJHUIOHA, KOTOPBIH IpeicTaBiseT cOOOH JOMaHyIO
KPHMBYIO, COEIMHAIONIYIO CEpelUHbl BEpPXHUX OCHOBaHMH KaX70ro croybIa
rucTorpamMmMel (puc.l, a). On Oosee HarnsgHO, YeM THCTOrpaMMa OTpaxaer (opmy
KpHBOH pacupelelleHus. 3a IpefielaMi THCTOTpaMMEI CIpaBa M CjieBa OCTAarTC
IIyCTBIE MHTEPBAJBI, B KOTOPHIX TOYKH, COOTBETCTBYIOIIHE HX CEepeluHaM, JieKaT Ha
ocu abcrucc. DTH TOYKH INPH IMOCTPOCHHWH IIOJIMTOHA COEMHHSIOT MEXIy coOoi
OTpe3KaMH MPAMBIX JIMHUH. B pe3ylibTaTe COBMECTHO C OCBIO X 00Opa3yercs 3aMKHYTas
durypa, IoIAagb KOTOPOil B COOTBETCTBHH C IIPaBUJIOM HOPMHPOBaHHS IODKHA OBITH
paBHa €MHHIIE (MJIX YUCIly HaOIIOAEHHH IPY UCIIOJIB30BAHUH YacTOCTek);

6) CTpPOHTCS KyMyJsITHBHas KpuBas — TIpaUK CTATHCTHYECKOH (QyHKIIUH
pacnpenenenus. g ee MOCTPOEHHs IO OCH pe3ylbTaToB HabmrojeHu#l X (puc.l, 6)



OTKJIaJbIBAIOT MHTEpBanbl Ay B TMOpsJKe BO3pacTaHHs HOMEPOB M Ha KaXIOM
MHTEpBaJle CTPOAT MPAMOYTOJBHUK BBICOTOM
k 1&
Fy=2 P, ==Yn.
k=l P =1

3Hauenue [ Ha3bIBACTCS KYMYAAMUBHOU YACOCMBIO & CYMMA Hj KYMYIAMUEHOT
yacmomot. 1lo BUAY TNOCTPOEHHEIX 3aBHCHMOCTEH MOXET OBITh OLEHEH 3aKOH
pacrpe/ie/IeHus pe3yJIbTaTOB H3MEepeHuit.

IIposepxa nopmanenocmu pacnpedenenus pe3ynomamos Habnodenuil zpynnvl. Ha
MPAaKTHKE CYHUTAETCS, YTO IIOIPEIIHOCTh H3MEpPeHHs BCerjla CYIIeCTBEHHO MEHbIIe
pesynbraTa usMepeHus. M3 Teopum BepoOsSTHOCTEH CledyeT, YTO IOTPEelIHOCTh B
IPUHIMIIE MOXET OBITH CKOJIb YTOAHO OONBIION (XOTS BEpOSTHOCTH MOSIBIEHHUS TAKON
MOrpelIHOCTH KpakiHe Mana). Bo3HuKIIee NpoTUBOpeYHe MEXIY TEOPUEH U MPaKTHKOH
MOXXHO paspelldTh, €CIM BMECTO HEBO3MOXHBIX U JOCTOBEPHBIX COOBITHIA
HCIIOJIE30BaTh TaK Ha3blBa€Mble [MPAKTHYECKM HEBO3MOXHBIE M IPaKTHYECKH
JOCTOBEPHBIE  COOBITHS, BEpPOSATHOCTH IOSABJIEHHS KOTOPBIX BeCbMa OJIM3KH
COOTBETCTBEHHO K HYJIIO U enuHHIle. Hampumep, ecin HM3BECTHO, YTO BEPOATHOCTH
IIOSABJIEHUA COOBITHA A B JJaHHOM ombITe paBHa 0,3, TO 3TO elle He AaeT BO3MOXXHOCTH
peJicKasaTh pe3ylbTaT ombiTa. Ho eciii BepOosTHOCTH COOBITHS A B JaHHOM OIIBITE
HUYTOXXHO Maja HJIM, HAaoOOpOT, BecbMa OJIM3Ka K eJWHHIE, TO 5TO YXKe JaeT
BO3MOXHOCTE IpeCKa3aTh pe3yJbTaT OIBITA C JOCTATOYHBIM OCHOBaHUEM. [Ipu sTom
PYKOBOJCTBYIOTCS IPHHIIUIIOM IPAaKTHYECKOH YBEPEHHOCTH, KOTOPEIH (hopMyIupyeTcs
CJIEIyIOILIUM 00pa3oMm.

P T'AcTorpamMma
F Px ren Tlonuron
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Puc.1. I'ucrorpamma, OJIUroH (a) ¥ KyMyJIsTHBHas KpHBasd (0)



HampyMep, €ciid U3BECTHO, YTO BEpPOSATHOCTDH IIOSABJIEHHSA COOBITHA A B JaHHOM
ombiTe paBHa 0,3, To 3TO ellle He JaeT BO3MOXKHOCTH IpeCcKa3aTh pe3ysbTar onsta. Ho
€CIIM BEpPOSATHOCTH COOBITHS A B JAaHHOM OIBITE HHYTOXHO Majia WM, Haob6OpoT,
BechbMa OJIM3Ka K €[MHHULE, TO 3TO yX€ JaeT BO3MOXHOCTb IPENCKA3aTh Pe3yJNIbTaT
OnbITa € JOCTATOYHBIM OCHOBaHHEM. IIpH 3TOM pYKOBOICTBYIOTCS MPUHIIAIIOM
NPaKTUYECKOH yBEPEHHOCTH, KOTOPBIH (OPMYIHPYETCsl CIEeAYIOIIUM 00pa3om.

Eciu BepoSTHOCTE HEKOTOPOro cOOBITHSA B JaHHOM OIMBITE BEChMa Mana (BeJHKa),
TO MOXXHO OBITH NMPaKTHYECKH YBEPEHHBIM B TOM, YTO IIPH OAHOKPATHOM BBIIOJIHEHHUH
ombiTa coOpITHE A He mpousoiineT (mpousoiiner). MHEIMU clloBaMU, COOBITHS C OYEeHb
MajbIMK (DOJIBIIUMHM) BEPOSTHOCTSIMA MOXKHO CUMTATh IPAKTHUYECKH HEBO3MOXKHBIME
(mOCTOBEpPHBIMH ).

Haubonvwee snavenue manoii eeposmmocmu, npu Komopom cobblmue MOIICHO
cuuUmams NPAKMuU4ecKuy He603MONCHBIM, HA3bIBAIOM YPOBHEM ZHAYUMOCHIU.

Bompoc 0 KOMMYeCTBEHHOM 3HAYeHHH YPOBHS 3HAYHMOCTH BBIXOAHUT 33 PaMKH
MaTeMaTHYeCKOM TEOpUH, M B KaXJOM KOHKPETHOM Cllyd4ae OH pellaeTcs u3
NPaKTHYECKUX COOOpa)K€HHWH B 3aBUCHMOCTH OT TOTO, HACKOJBKO BAXKHOE 3HAYEHHE
MUMEeT MPUHATOE PElIeHHe M HACKOJBKO BEIMKa ONacHOCTh OMWHOYHOH ommbxu. Ha
NpakTHKe OOBIYHO NPHHUMAIOT ypoBeHb 3HauuMoctH 0,05; 0,02; 0,01 u pexe 0,10
uimi 0,01. Cornacro I'OCT 8.207-76 npu rpoBepke THIIOTE3BI O TOM, YTO PE3yIbTATHI
HaONIOJEHUH NpUHA/UIe)KaT HOPMAIBHOMY paclpe/e/IeHHI0, MPUHUMAIOT YpPOBHE.
3HayuMocTH oT 0,10 xo 0,02.

[Ipu ompenesneHuM 3aKoHa paclpelelieHHs CIy4YailHOW BeJMYMHLI Ha OCHOBAaHUU
JaHHBIX CTaTHCTHYECKOrO0 MaTepuala 6ul08u2aemcs cunomesa O MmMeopemudeckom
pacnpedenenuy. OCHOBHOE TpeOOBaHME K TEOPETHUYECKOMY PACIPELNEEHHIO COCTOUT B
TOM, dYTOOBI OHO OTPaXkalO JHIIb CYLIECTBEHHBIE CTOPOHBI CTATHCTHYECKOTO
MarepHaia, a He ciIy4aifHele, 00yCIOBIeHHbIe HeJIOCTATOYHOCTRIO 3KCIIEPUMEHTAIEHEIX
JAHHBIX.

CreneHb  COINIACOBAaHHOCTH  MEXIYy TEOPETHYECKMM M  CTaTHCTHYECKUM
pacrpene/leHUsIMU OLIEHUBAETCS C TOMOUIBIO KPHTEPHEB COTJIACHS.

Kpumepuem  coznacus ~ Ha3plBAalOT  KPUTEPHH  MPOBEPKH  THIOTE3B ¢
[IpeIosaraéMoM 3aKOHE HEU3BECTHOI'O paclpeesIeHus .

[TpoBepka rumoTessl MO KPHUTEPHsIM COIJIaCHS IIPOM3BOAMTCA  CIEAYIOLIMM
obpazom.

BriGupaeTcss HeKOTOpas BelWYMHA d, KOTOpas XapaKTepU3yeT CTeNeHb
pacxoXIeHHs TEOPEeTHYECKOro M CTaTHUCTUYECKOro pacnpeneneHuil. OHa MoxeT OBITh
BpIOpaHa pa3MUYHBIMU CIIOCOOaMM M JIOJDKHA YIOBJIETBOPSTH HEKOTOPHIM OOLIHM

TpeboBanmaM. Heo6xoaumo, 4ToGE! 3aKOH paclpelieieHds BeIMIUHbl d onpemensics
IPOCTO M HE 3aBHCENl OT 3aKOHa CTaTUCTHYecKoro pacnpenenesus. Kpome Ttoro,
HEOOXOUMO, YTOOBI OTIMYME TEOPETUYECKOI0 paclpe/eiieHHs OT CTATUCTHYECKOTO

CYILIECTBEHHO CKAa3bIBAJIOCH HA 3HAUYEHUH BeJIMYMHEI d.
3amaemMcsi ypoBHeM 3HaUMMOCTH ¢. Mcxo/s U3 3ak0Ha paclpeleleHus ciydaitHou

BENIMYHMHBl d, OIpeNeNnsieM TaKoe .ee 3HAYeHHe dg, Ul KOTOPOTO BBINOJIHSETCS
paBenctBo P (d > dq) = ¢. HaiijenHoe s jaHHOM BBIOOpKH 3HaueHne d = d,
cpaBHuBaioT ¢ dy. Ecim d, < d, To cumralor, 4TO THIIOTE3a HE MPOTHBOPEYHT



ONBITHBIM JAHHBIM M OHAa MOXET OBITh NPUHATa, a eciu d, > dq TO THUIOTE3Y

OTBEpraror.
CocraBHoii kputepuii, pernamentapoanusiid 'OCT 8.207-76, npumensercs it

[POBEPKH MIPHUHA/IJIEKHOCTH pe3yJbTaToB HaOIoeHui HOpMalnbHOMY
pacrnpesieleHHI0 IIPH MajJoM YHCie pe3yisTaToB HaGmomenmit 15 < n < 50 (d —
KPUTEPHA).

Ornomenve d[] BBIYUCISIOT 110 GopmyIie

" Zn:|x¢'_z~4|

— =l

i B B,

ns.

rune Sx* — CMEIIIEHHAaA OLICHKA CPEAHCTO KBaleaTIfI‘{GCKOTO OTKIIOHCHHA,
n ~
Z(‘xi - A)
S* —1(4=1
n

Pe3yJIBTaTBI HaGJIIO):[eHHﬁ prnnf:l MOJXHO CHHUTATh paclpeneJICHHbBIMH
HOpMaﬂBHO, €CIIk
di_qp2<d0 <d,,
Tie di_g ¥ dyp; — KBaHTHIM pacTIpesieNeHus, oTyYaemble U3 TaGll. NPHIOXKEHHs 3,

g - 3apaHee BEIOpaHHBIN YPOBEHb 3HAYMMOCTH KPUTEPHSL.

Jlosepumenvhble 2panuybl HEUCKIIOYEHHOU CUCMEMAMUYECKOU NOZPEeUHOCU 7
pe3yibmama  U3MepeHus. BBIYUCIIAIOT  [yTeM  TOCTPOEHHs]  KOMIIO3HMLUH
HEMCKIIOYEHHBIX CHCTEMATHYECKHX ITOTPELIHOCTEH CpeJACTB M3MEpEeHWH, MeTola U
OTPEIHOCTEN, BBI3BAHHBIX APYTMMH HCTOYHHKAMH, CYOBEKTHBHOW I[OIPEIIHOCTH.
I'panuns HCIT npuHUMaroTCs paBHBIMHU IIpEJENaM JIOIyCKaeMbIX M JOIIONHHTENIBHBIX
MOTPEIIHOCTENl  CPEACTB  HM3MEepeHHH, eclIM HX Cly4adHble  COCTaBJISIOLIHE
MpeHeOPeKUMO MaJlbl.

[Tpy  BeIGOpE 3aKoHa pacHpejielleHHs HeoOXOJMMO  pPYKOBOJCTBOBATHCS
CJIEAYIOLIMMH [IPpaBUIaMU:

- eclIM H3BECTHA OIEHKa TpaHUI] IOTPEIIHOCTH + @, TO ee paclpejelieHne
clie[lyeT CYUTAaTh PAaBHOMEPHBIM;

- ecniu u3BectHa onenka CKO, To pacnpeneneHue cielyeT CUMTaTb HOpMalbHBIM.

[lpiMeHEHHE OSTOr0 OpaBWiIa IIO3BOJISIET  CTATHCTHYECKH  CYMMHpPOBAThH
37€MEHTapHBIE CUCTEMATHYECKHe ITOTPEIIHOCTH M OOBIYHO NPUBOJIHT K HE CIIHIIKOM
3aBbIILIEHHBIM OL[EHKaM pe3yJIbTaTa H3MEPEHHUH.

[Ipy paBHOMEPHOM 3aKOHE paclpe/le/IeHHs HEHCKIIIOYEHHBIX CHCTEMaTHYeCKHX
norpelnHocTel rpanuisl & (6e3 ydera 3HaKa) MOXKHO BBIYHCIUTE IO (hopMyITe |

rae €; — rpaHuna I —i HEUCKIIIOUEHHOH CHCTeMaTHYeCKO# MOrpelIHOCTH;
5
k — nonpaBouHBI KO3()(HULUHEHT, 3aBUCAIIMHA OT YHMCIA ClaraeMelx M1, HX
COOTHOIIIEHHS U JIOBEPUTEIEHON BEPOSTHOCTH.



IIpu P < 0,99 nonpaBoyHsii K03GGUIMEHT MaIO 3aBUCHT OT YMCIA CIAraeMbIX |
MOXeT OBITh NPEJICTABIEH YCPEeJHEHHBIMHU 3HAaUeHUAMHE (Ta611.1)

Tabnuna 1
3HayeHue k IpH m paBHOM Cpennee
P 2 3 -4 5 ) 3Ha4YCHHE
0,90 0,97 0,96 1,95 0,95 0,95 0,95
0,95 1,10 1,12 1,12 1,12 1,13 1,1
0,99 1,27 137 1,41 1,42 1,49 1,4

[pu P > 0,99 koadduiment k cymecTBEHHO 3aBHCHT OT YMCIA ClAaraeMbIX MU
COOTHOIIECHHs MEXIy HUMH. [Ipu m > 4 pekoMeHyeTCsl IPUHAMATD CpefiHee 3HaYeHUe
k= 1,4, a npu m < 4 3HaueHue k HeoOGXOAUMO yroynuth no I'OCT 8.207-76.

IIpu OGonblIOM 4YHCIE ClaraeMblx pes3yJbTHPYIOIAas IIOTPEIIHOCTE HMeeT
NpaKTU4ECKH HOpMallbHOE pacnpenenenue. OLeHKa IUCIIEPCHH 3TOTO pacnpe/ieIeHus
paBHa CyMMe THUCIIEPCHH cliaraeMbIX U ONpenenseTcs 1mo Gopmyiie

m
2.0/
Sy =4,
3
HoBeputenbHy 0 BEpOATHOCTE s Bbruucienus rpanun HCIT npuHUMAaloT To e,
HTO W IPH BBIYMCICHHH NOBEPUTENBHBIX IT'PAHMI] CIYyYaiHON MOTrpelHOCTH pe3yabTaTa

HU3MEpEeHHUsl.
Onpedenenue 006epumenvHbIX 2paHUY NOZPEUHOCTNU PESYNbMAMA USMEDPEHUA.
HaxHas omnepauus ocymecTBugercs ImyTeM cymmupoBanus CKO  crywaifoit

cocrapisromeit S (A)u rpaHUL HEUCKIIOYEHHOM CHCTEMaTHYeCKOil cocTaBnsiomeil & B

3aBHCHMOCTH OT cooTHoweHus & /.S (A4).
Cornacro 'OCT 8.207-76 norpemHocTs pe3yibTaTa U3MepEeHHUsl OIPEeeNIIeTCs] 110

CIIEAYIOLIMM [IPAaBHIIAM:
-ecmn @ /' S(A) < 0,8, To HCII npene6peraoT ¥ NPHHAMAIOT, YTO rpaHMIa

OTPELIHOCTH pe3ynbTata A = g

-ectu @ /S (A) > 8, To npeneGperaloT ciyd4aiiHOH MOrPENHOCTBIO ¥
IPUHUMAIOT, YTO FPaHKLa IOrPEIHOCTH pe3ynbsTata A = 6

-eCIli HepaBeHCTBa He BHIONHsoTes, To ects 0,8 < 6 /S (A) < 8, 1o rpanuny
TMOTPENIHOCTH  Pe3yJIbTaTa M3MEPEeHHs HAaXOMAT IyTeM IOCTPOEHHS KOMITO3HI[HH
pacrpejiesleHHH CIy4afHBIX W HEHCKIIOYEHHBIX CHCTEMATHYECKMX IIOTDEeITHOCTEH,

paccMaTpUBaEMBIX KaK ClIydaiiHble BeJIMYUHEI.
OpnHaxko cregyeT IOHHMATh, 9YTO IIOIPENIHOCTh, BO3HMKAIOIIAS BCIEICTBHE

MpeHeOpeXXeHNs. OHOM M3 COCTABJIAIOIIUX IIOTPEIIHOCTH pe3yJibTaTta W3MepeHHi NpH
BBIITOJIHEHUH YKa3aHHBIX HEPaBEHCTB, He JOJDKHA npeBbImuaTh 15 %. bes nocrpoenus
KOMIIO3UIIUM  HCHOJB3YIOT SMIIMPHYECKYIO (DOpMyTy pacueTa JIOBEPHUTEILHOMH
IMOrPelIHOCTH pe3yibrara u3mepenus (6e3 yyera 3HaKa)

A=K SZ
raoe K — xoaduiment, 3aBUCAIMIT OT COOTHOLIEHUS CIyYaiHON M HEHMCKIIOYeHHOM
CHUCTEMATHYECKOM MO PELIHOCTEH




Sy — OllEHKa CYyMMapHOTO CpEJHEro KBaJpaTHYeCKOTO OTKIOHEHHS pe3y/bTaTa
HU3MEpEeHUs

m 92 5,
Ss=.1>. L +8%(4).
-1 3

[lpencraBnenre  rpaHull  CHCTEMAaTHYECKOW  IOrPENIHOCTH U CPEAHEro
KBaJpaTHYECKOrO OTKJIOHEHHMS pe3yJbTaTa U3MEPEeHHUs Lieliecoobpa3Ho B TeX cllydasx,
KOT/Ia MOJIyYEeHHBIH pe3yNbTaT HMCIONB3YETCs KaK IMPOMEXYTOYHBIH MpPH HAXOXICHUH
JAPYTHX JaHHBIX WJIM KOTJA OH MOJBEPraeTcs aHaJIN3y MM COIIOCTABICHHIO C JPYTUMH
pe3yJIbTaTaMHu.

CymMapHas MOrpemHocTh Mo yKa3aHHBEIM (GopMyliaM Mpe/CTaBlIseTcs B Ciydae,
€C/IH pe3yJbTaT M3MEPEHHMs SIBISETCS OKOHYATENbHBIM H TpebOyeTcs JHIbL OIEHHUTH
rpaHUIbl 30HBI TOH HEOIIPEIEIEeHHOCTH, ¢ KOTOPOM OH YCTaHOBJIEH.

Yucna 0,8 u 8 B cTanjapre HUKaK He 00OCHOBEIBAIOTCS, OJTHAKO €CIIH NPUHATE BO
BHUMaHHe, 4T0 Agg = 1,6 S, 1o ycnosue & < 0,8 S sxupanenTHO HepaBeHCTBY

6 <Ayg/2.

Yenosue € > 8 S skBuBaneHTHO HepaBeHCTBY 6 > 5 Agg . CiuenosarensHo,
I'OCT 8.207-76 paspemaer npeHeOperatb CHCTEMaTHYECKOW COCTAaBISIOMEN U
YYUTHIBAET TOJBKO CIIy4alHYIO COCTaBIIAIONIYIO JIMINb TOIJa, KOrJa OHa B JiBa pase
NpEeBhIIIaeT cHcTeMaTuyeckylo. Ecnm ke ciydaiiHas cocraBisiomas MeHsine 1/5
CHCTEMaTHYeCKOMH, €10 MOXKHO MpeHeOpeyb.

Dopma 3anucu pezynemamos uzMepeHuil. Ilpy cUMMeTpUYHON JOBEpUTEIHLHOMN
MOTrPELIHOCTH Pe3yJIbTaThl H3MEPEeHHUs IPEJICTABISIOTCS B hopme

A+A P,

rme A — pe3yJbTaT U3MEpPEeHHUs.

YrciioBoe 3HaUYeHHE pe3yiibTaTa U3MEPEHHUS NOJDKHO OKaHYHBAaTHCA I.[H(l)pOﬂ TOTO
KE paspsiia, YTO ¥ 3HAYUECHHE IIOTPEIITHOCTH A.

HpI/I OTCYTCTBHH JaHHBIX O BHJIE Q)yHKHI/II‘;I pacipeneinciusa COCTaBIIAROIIUX
TIOrPELIHOCTH pe3yJsbTaTa i HeoOX0AUMOCTH JanbHeiiieil 06paboTKH pe3ybTaToB Uik
aHaJM3a IOrPeIIHOCTEH, pe3yIbTaThl U3MEepeHHUH IpeCTaBISIOT B opMe

A; SA), n; 6.

B clly4dyae€, €cClId TI'paHHIIBI HEHCKIIOYeHHOH CHCTeMaTH4YeCKOH I[IOTrpE€IHOCTH

BBIYMCIIEHBl IIpU paBHoMepHoM pacnpenenenun HCII crnemyeTr JONONHHTENIBHO

yKa3blBaTh I0BEPHTEIBLHYIO BEpOATHOCTE P.

Ouerxut S(A) B @ MoryT GHITH BEIpaXkeHb B aGCONIOTHOM HIM OTHOCHTEIBHOMH
dbopmax.

[Ipu TpoBeIeHHH MHOTOKPATHBIX H3MEpeHuH (GU3MuecKol BeTMYUHEI, (HaIpumep,
aKTUBHOT'O CONPOTUBIIEHUS) HECKOJIBKMMHU ONEPAaTOPaMH, TIPU COBMECTHOM aHAJIM3E HX
TOYHOCTH TIPOBEPSIETCS BIMSAHHE OJHOrO (hakTopa — O IepaTtopa — Ha IOrpelIHOCTb
M3MEPEHHs, TO €CTh CTABUTCS BOMPOC: MOXHO JIM CYMTaTh HX CHCTEMAaTHYECKHE



MOTPEINHOCTH ~ OJUHAKOBBIMH. [l 53TOoro mnyTeM oOBeIMHEHHS II0Jy4YEHHBIX
3KCIIEPUMEHTAIBHBIX JaHHBIX HEOOXOJMMO IPOBEPHTH THIOTE3Y O PAasIuYHU MEXIY
CpeIHHMH apU(pMETHYECKAMH JIBYX MIIM HECKOJBKUX TPy HaboxeHu. B kypcosoit
paboTe npejaraeTcs BBIIIOJHUTE [[Ba BAPHAHTa CPABHEHHS CPEIHUX apU(METHUECKHX.
[lepBblii BapuaHT — CpaBHEHHE Ul IBYX TPYNI HaOIIONEHUS; BTOPOR — CPABHEHME IIPH
OoJbIIOM YHCIie TPYII HaOIIOJeHHH ¢ HOMOLIBIO JUCIIEPCHOHHOTO aHau3a (KpHTEepHUs
@uiepa).

Cpaenenue cpednux apugmemuyeckux ons 08yx zpynn Habmodenuii. Jucio
HaOJIIOJIEeHUH B KaX<JOH IpyIIe BEeIHKO W KaKAYI0 M3 OUEHOK JUCIEPCUH MOYKHO
CYMTATh COBMAJAIOIIEH co cBoed aucnepcueil. OCHOBOM I pacdera cCiIyKar
cleylolye JaHHEIE:

X | ¥ X ; — CpelHUe apH(pMeTHYECKHe IPYIII HaGIIo[eHHIT;
o /° v 6,° — UCTIepCHH pe3y IBTAaTOB U3MEPEHHH B IPYIIIax HabIIrOIeHHI;
n; ¥ 1y —YUCIIo HaOJIOIeHu B TpyIax;
X ; 0/°, n; — TaHHBIE, OTHOCSILIHECS K IEPBOM rpyrnie HaOJIIo/IeHUH;
X7.0°3 My— IAHHbIE, OTHOCSIIIHECS KO BTOpO# rpynne HaOIIOneHHIHA.
CocraBisieTcst pasHOCTh (x ; — x ;) ¥ OIEHHBACTCS ee AUCTIePCHS:
2 2
o -m )= T O
noon
YCTaHOBUB OIPENENIeHHbIH ypOBeHb 3HaYMMOCTH ¢, HaXosaT P = | — g, u 1o
TabJue ONpelesaloT apryMeHT Z,, ¢yHkuuu Jlanmmaca, COOTBETCTBYIOIHMH
BEPOATHOCTH P/2. Paznuuwe MexJy CpegHUMH apH(METHYECKHMH CYHMTAETCs
OOITYCTHMBIM, €CJIH

X=X

< Z,,,Iczr[xl —xzj

Ilopadoxk obpabomxu pe3ynbmamos HAbI0OeH UL U OYeHUBAHUE NOZPEUHOCMEN
pe3ynomama usmepeHus.

1. Jinsa ompeneseHUs JOBEPUTENBHBIX TI'paHUIl IOTPEIIHOCTH pe3yJibTara
M3MEpEeHHH JTOBEPUTENBHYIO BEpOATHOCTh P mpuHaTh paBHOM 0,95. YcraHoBneHHEIR
pasmep BeIOOpKH 1 = 20,

2. 3anucate B Tabun. 3 pe3ysbraThl HaOMOneHHH Qusnueckoil BeaunuuHsl ( 7; (OM))

B 0ObeMe YyCTaHOBIIEHHON BBIOOPKHU (JIaHHBIE 110 3aaHUI0 KYPCOBOM paboThI)
Tabnuua 3

Pesynprarel HabmoaeHu#, 7; , OM

3. BeIYHCIIUTE:

a) cpennee apupmerryeckoe r (OM) pe3ysbTaTOB HAONIOIEeHUH, IPUHUMAaEMOE 3a
pe3ynbTaT U3MEpPEeHuUs 1o hopMmyie




rae F; — i-blif pesynpTaT Habmoaenus, Om;
71 — 4UCJIO HAOJIIOJeHU M,
6) ciyuaiiHble OTKIOHEHHS pe3yIbTaTOB HaOJIFOIeHHH Ar; (Om) o popmyie
Ar; =r;i—r,
CyMMa cilydaiiHbIX OTKIOHeHHH Y. A r; = 0 CIIy)HUTh NPOBEPKOH NPABUILHOCTH
BEIYHCIIEHUH, TaK KaK:

AI"/: j =1

AF;):FQ—I"

Arp,=r,—r
YAri=Yri—nr

W3 paBenctBa r=(Y ry) /n cuenyer, uto Y, r; = nr, otkyaa >, r;=0.

OTO paBEHCTBO CIPaBEIHBO BCErJa, €Cld IIPH  BRIYUCIEHUH CPEIHEro
apu(pMEeTHIECKOr0 He IPOU3BOIUTCS OKPYITICHHE;

8) KBajpaThl CIyJalHBIX OTKIOHEHHH pe3yIbTaToB nabmonennit — (A r; ).
JlaHHBIE BBIYUCIIEHHUH 3anHcaTh B TabJI. 4.

r) cpesiHee KBapaTH4eCKOe OTKIOHEHHe pesyIbTaTa HaOJo(eH S, o popmye

1) cpefHee KBaJpaTHYeCKOe OTKIOHEHHE CPEeJHEro apu(PMETHYECKOro 3HaYeHHUS
WIIM pe3yJIbTaTa H3MepeHus 1o ¢popmyiie

S(r) =

TAe r; — i-if pe3ynsTaT HabMONEHHS;

r— pe3yJIbTaT U3MepeHus (cpenHee apu()METHUECKOEe HCIPaBIEHHBIX Pe3yIbTaToB
HabJIIoIeHUH );
1 — YHUCJIO Pe3yJIbTaTOB HaOII0IeHHH;

Tabnuna 4
Homep wnabmonenus, | Pesymprar Cnyuaiinoe KBaapar ciy4aiHBIx
(n=20) Habmonenus ¥, OM oTkJIoHeHHE, OM oTKJIOHeHu#H, OM
(BapHaLHOHHBIN pANT), Ari=ri—r0 (A r,)2

In

rQd ZAF,‘:0,00 z




4. Ilo ONBITHBEIM JaHHBIM IIPOBEPUTH COLEPXKUT JIH DPE3YNILTAT HAGIIOMEeHHI
rpyOyI0 MOTPENTHOCTE:

a) BBIYMCIIUTE OTHOWEHUS ff =|(r — Fuay) /S¥F| W = |(r = Vi) /'S, |,

0) cpaBHUTE C KpUTEPHEM f3,,. BEIOpaHHBIM 110 Tabuie (mpui.1);

B) €Cli = f3,, , TO PE3YNBTAT F gy WITH Fopyy CIUTAETCS] IPOMAXOM M OTOpachIBaETCS.
[Tpon3BoaMTCs MMOBTOPHBIM pacyeT OLEHOK CpelqHero apu(MeTHYeCKOro 3HAYEHHS U
€ro CpeJlHero KBaJapaTH4ecKoro OTKJIOHEHHS.

5. OnpenenuTs 3aKOH paclpefielieHHs pe3yJIbTaTOB U3MEPEHHM MM CilydaitHbIX
MOrPEIHOCTeH H3MEepEeHHI:

a) OMpeNeNuTh ONTUMAIbHOE YHUCIIO H1 UHTEPBAJIOB IPyIIUPOBAHKS, OKPYIJILs 10
Oonblero yucna

Myin= 0,550"% ; Mg = 1,25n%"

0) onpenenuTs AIHHY (1Iar) HHTEPBAJIOB IPYIIIMPOBAHUS [TOTPEITHOCTEH

b= (rmaxirmin)/m:
TH€ Figx M Fiin — MaKCHUMAaJIbHOE ¥ MUHMMAJIBHOE 3HAYEHUsI CONTPOTHBIICHHS,

B) OIPEAEIUTH IPAHULIEI HHTEPBAJIOB

Fmaxi = Fmin + kh;

TH€ Fpgy ; - BEPXHAA TPAHULIA [-T'O UHTEpBala, k — NOpsAKOBBIH HoMep (1-i, 2-if, u
T.[.) i-rO UHTEepBaJa

I') ONPEJENUTh CEPEAUHBI HHTEPBAIOB

Fepi = Vmin * (k_ 0:5) h!

TJE 7y - CEPEIMHA [-T0 HHTEpBala

/1) ONIpeJIeNIUTh YUCIIO MOMIaJaHU #; pe3yIbTATOB H3MEPEHHH B KaXK/bIi HHTEpBAIl

€) BEIYUCIUTH BEPOSTHOCTH ITONANaHUM Pe3yIbTATOB H3MEPEHHH B KaXK IbIH
uHTEpBa P; M KyMyJISTHBHBIC YaCTOCTH IONafatuii F; 1o dopmynam

P =m/n; Fi=3P/

['1ie  — oblIee YHCIIO pe3yIIBTATOB U3MEpeHHid, Y P; - cyMMa ¢ HapacTaHueM (s
2-ro uHTEpBana ZP,-*=P, + P, mnd 3-ro ZP,-*=P, + Py, + P;uT.0.)

PesyneTathl pacueToB 3amucats B TabI. 5.

Tabmuna 5
Ne unTeppana BepxHuue Cepenunpr | Konuuectro BeposarrocTh Kymynsarupnas
TPYNIMPOBAHUA | TIpaHULbl | HHTEPBAJIOB | NOIATaHHH nonajaHui YacTOCTh
HUHTEPBAJIOB Vi B HHTEpBAI pe3ynsTaToB B F;
Fmax i 1; HHTepP el
Pi
1
2
3
m

Z) TI0 JIaHHBIM Ta0JI. 5 HOCTPOUTE THCTOTPAMMY H alllIPOKCHMHUPYIOLIYIO KPUBYIO
pacrpe/ieNeHus pe3yJibTaTOB HaOMIOAEHUI IPU H3MEPEHHH COIPOTHBIICHUS P; * = f (F;).
Macmtabpl BEpTHKaIbHOH U TOPU30HTANBHON OCel rHcTorpaMMbl 10100paTh TaKUMHU,



4yTOOBl OTHOILUEHHE BBICOTHI OCH K €€ OCHOBaHMIO Obuto paBHBIM 5...8. Ecium
IOJIyY€HHasl THCTOIpaMMa OKa)KeTCsl CHJIBHO M3pe3aHa, 4TO 00YCIOBJIEHO ClIy4aiHbIM
XapakTepoM IMONaJaHWi B HMHTEPBAlbl, TO U3PE3aHHOCTh MOXXHO YMEHBUIUTH ITyTEM
pacIIMpeHHs] HHTEPBAIOB WIH yBEITHYEHHEM YUCiia HAOJII0IeHUH.

6. IIpoBepuTE HOPMAIBHOCTh paclpesie/ieH|s] pe3yIbTaToB HaOII0IeHUH TPYIIIbI
IpU IIOMOILUM coOcTaBHOro Kpurtepus (d — kpurepus) cornmacio I'OCT 8. 207-76.
Br1OpaTh ypoBeHb 3HAUUMOCTH KPUTEPUS ¢

7. OnpeieIUTh JOBEPUTENBHBIE TPAHULIBI CITy4YaifHONH MOTPEIIHOCTH M0 GopMyJie

e==xtS(r)

3HayeHue ko3P uipenTa ¢ A ciiydaliHOH BETHYHMHEI, UMEIOIIell pacnpe/eieHne
CreronenTa ¢ n — 1 creneHssMu cBOOOJBI, IS NOBEpUTENBEHON BeposTHocTH P = 0,95
HaiTH 1o Tabnuue (mpuin. 2).

8. OmnpenenuTh HEUCKIIOYEHHBIH OCTATOK CHCTEMATHYECKOH COCTaBJIAIOLIEH
NOTPELIHOCTH PE3yJIbTaTa U3MEPEHUS COIPOTUBIIEHUS 7.

JloBEpUTENEHYIO BEpPOSTHOCTH IS BBIUMCIECHHS TIpaHUL] HEHUCKIIOUEHHOM
CUCTEMAaTHYECKOH IIOTPEIIHOCTH IIPHMHATH TaKoH JKe, 4YTO IIPH BBIYHUCIECHUH
JIOBEPUTEJIBHBIX MPaHHUI] CIIy4alHOU MOTPEIIHOCTH pe3ybTaTa U3MEpEeHHH.

Moct P4053 B nmamazoHe M3MepeHHs comnpoTuBieHus oT 50 no 10° Om umeer
kiacc ToyHocTH 0,05. Knmacc TOYHOCTHM MOCTa XapakTepu3yeT Ipefiesl J0IMyCcKaeMou
CHUCTEMAaTHYECKOH MOrpelIHOCTH, BEIPAYKEHHOH B IPOLIEHTAaX OT 3HA4YEHUs U3MepsieMOt
BeNIMYMHBL. TakuMm obpasoM, U3MepeHHe conpoTuBiieHUs Ha mMocte P4053 xnacca 0,05
CONPOBOXKAETCsI HEUCKIIOYEHHBIM OCTAaTKOM CHCTEMaTH4YECKOM IIOTpelIHOCTH,
omnpenensemMoi rno gopmyne, Om

6, =+ (0,05 r/ 100)

CuutaTh, 4YTO OCTaTKH CHCTEMaTHYECKHX MOTPEIIHOCTEH B OSTHX TIpaHULAx
pacnpeielieHbl pPaBHOMEPHO, HMX CpelHee KBaJpaTHYEeCKOE OTKIOHEHHUE MOXKHO
onpeneauTsb rno gopmyie, Om

Sg, =6,/V3

9. OnpenenuTh 0OLIYIO NOTPEUIHOCTh pe3yabTaTa U3MEepEeHHUs

10. Ilpy cUMMETpHUYHONW IOBEPUTEIBHOU IMOTPEUIHOCTH pPe3yJIbTaThl HU3MEpEeHHH
peiCTaBUTh B (hopMe:

rees, P, 7

UucnoBoe 3HayeHWe pe3ysibTaTa 3aKOHYUTh LUGPPOH TOro e paspsja, 4yTo U
3HA4YeHHUEe MTOTPEeIIHOCTH A.

11. TlpoBecTH cpaBHEHHE CpeJHUX apuPMEeTHUecCKHX JMII JBYX TIpyn
HaOIIOeHHUH 10 pe3ynbTaTaM U3MEPEHHH, II0JIyYEHHBIM BCEMHM OllEpaTOpaMH.



INPHJIOKEHUS

IIpunoxenne 1

3Hagenus f OpH pasiuyHBIX YHUCIAX H3MEPCHUS /1

h g= I—g n g= l—a
0,10 0,05 | 0,025 | 0,01 0,10 | 0,05 | 0,025 | 0,01
3 1,406 | 1,412 | 1,414 | 1,414 14 2,297 | 2,461 | 2,602 | 2,759
4 1,645 | 1,689 | 1,710 | 1,723 13 2,326 | 2,493 | 2,638 | 2,808
5 1,731 | 1,569 | 1,917 { 1,955 16 2,354 | 2,523 | 2,670 | 2,837
6 1,894 | 1,996 | 2,067 | 2,130 17 2,380 | 2,551 | 2,701 | 2,871
7 1,974 | 2,093 | 2,182 | 2,265 18 2,404 | 2,557 | 2,728 | 2,903
8 2041 | 2,172 | 2273 | 2.374 19 2,426 | 2,600 | 2,754 | 2,932
9 2,097 | 2,237 | 2,349 | 2,464 20 2,447 | 2,623 | 2,778 | 2,959
10 2,146 | 2,294 | 2,414 | 2,540 21 2,467 | 2,644 | 2,801 | 2,984
11 2,190 | 2,383 | 2,470 | 2,606 e 2,486 | 2,664 | 2,823 | 3,008
12 1,229 | 2,387 | 2,519 | 2,663 23 2,504 | 2,683 | 2,843 | 3,030
13 2,264 | 2,426 | 2,562 | 2,714 24 2,520 | 2,701 | 2,862 | 3,051
25 2,537 | 2,717 | 2,880 | 3,071
26 2,552 | 2,733 | 2,897 | 3,090
27 2,571 | 2,748 | 2,914 | 3,108
28 2,585 | 2,762 | 2,930 | 3,126
29 2,598 | 2,775 | 2,946 | 3,143
30 2,613 | 2,788 | 2961 | 3,159

IIpunoxenue 2

3nauenue koadduuuenta CTeroieHTa (f5), B 3aBHCUMOCTHY OT JIOBEPUTEIILHOM
BEPOATHOCTH P U YucCia pe3ysIbTaToB HaOmoqeHHH

n—1 P=1095 £ =099 n—1 P=0.05 P=025
3 3,182 5,841 16 2,120 2,921
4 2,776 4,604 18 2,101 2,878
5 2571 4,032 20 2,086 2,845
6 2,447 3707 22 2,074 2,819
7 2,365 3,988 24 2,064 2,757
8 2,306 3,355 26 2,056 2,773
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 e 1,960 2,576
14 2,145 2977




Cratucruka d

Ipnnoxenune 3

n q (1-g %)

1% 5% 95% 99%
16 0,9137 8884 7236 6829
21 92001 8768 7304 6950
26 8901 8686 7360 7040
31 8826 8625 7404 7110
36 8769 8578 7440 7167
4] 8722 8540 7470 7216
47 8682 8508 7496 7256
51 8648 8481 7518 7291




