OOpaboTka pe3ylbTaTOB PABHOTOYHBIX MHOTOKPATHBIX HM3MEPEHHM C TMOJydYeHUEM

CpeIHero apmbMeTHqGCIcoroX , CPEIHEKBAJIpaTUYHOTO OTKIOHEHUS Sy, U OMpeIeiIcHUEM

CYMMapHOM MOTPENIHOCTH U3MEPEHHUS B BUJIE JOBEPUTEIHLHOTO UHTEpBaa — +) Ap,.

UcxoOHbIe OaHHbIe

Iena nenenus mpudopa C, MM 0,010

Pesynprarel uamepennii, MM

1: 27,190 10: 27,110  19:27,090  28:27,070  37:27,070  46: 27,050
2:27,130 11: 27,010  20:27,030  29:27,130  38:27,110  47:27,110
3: 27,090 12: 27,070  21:27,070  30: 27,190  39:27,150  48: 27,090
4:27,070 13: 27,130  22:27,150  31:27,050  40:27,090 49: 27,170
5:27,110 14: 27,210  23:27,090 32:27,110  41:26,990  50: 27,010
6: 26,970 15:27,090  24:27,170  33:27,130  42:27,110  51: 27,070
7:27,170 16: 27,150  25:27,030  34:27,110  43:27,130  52: 27,110
8:27,130 17:27,110  26:27,110  35:27,090  44:27,090  53: 27,230
9: 27,050 18:27,050  27:27,150  36:27,130  45:27,130
HoseputenbHas BeposTHOCTH P, = 0,68 — moOKa3pIBaeT BEPOATHOCTb HAXOXKICHUS

HUCTUHHOI'O 3HAYCHUA B paCCUUTAHHOM MHTCPBAJIC.

Yposenb 3HaunMocty q = 0,02 — mokaspIBAOIIMM, YTO NMPUHATHIA 3aKOH PacCEeUBaHUs

pa3sMepoB He OyIeT COOTBETCTBOBATh PEAIbHOMY 3aKOHY.

1. MocmpoeHue 2ucmozpamMmbl

Ompenensem BennunHy pazmaxa R (mosie paccesaus):

R = Xmax - Xmin

Xmax = 27,230 — HanboJipIiee U3 U3MEPEHHBIX 3HAYCHUHT

Xmin = 26,970 — HauMeHbIIIee U3 U3MEPEHHBIX 3HAYCHUHN

R = Xpax - Xmin = 0,260 (Mm).

OmpenenseM 4uciIo HHTEPBAIOB pa3OUEHHMs N, B COOTBETCTBUU C PEKOMEHIAIMSIMHU:

n=yN = 7,280.

( KOJIMYECTBO MHTEPBAJIOB MPUHUMAETCS OIMKaUIINM OOJIBLIIUM HEUETHBIM ).

[IpuHrmaem n = 7.

OmnpenenseM mupuHy UHTEpBaia h:

R
h=—= 0,037 mm.
n




OmpenenseM rpaHUIbl KHTEPBAIOB Xmin; — Xmax;
1 uaTepBan: Xminl — Xmax1
Xminl = Xmin= 26,970 MM

Xmax1 = Xminl + h=27,007 Mmm
2 unTepBan: Xmin2 — Xmax2
Xmin2 = Xmax1 = 27,007 (Mmm)
Xmax2 = Xmin2 + h = 27,044 (Mmm)
3 unTepBai: Xmin3 — Xmax3
Xmin3 = Xmax2 = 27,044 (Mm)
Xmax3 = Xmin3 + h=27,081 (mm)
4 unrepBan: Xmin4 — Xmax4
Xmin4 = Xmax3 = 27,081 (Mm)
Xmax4 = Xmin4 + h=27,119 (mm)
5 nHTepBaN: Xmin5 — Xmax5
Xmin5 = Xmax4 = 27,119 (Mm)
Xmax5 = Xmin5 + h = 27,156 (Mmm)
6 uHTepBa: Xmin6 — Xmax6
Xmin6 = Xmax5 = 27,156 (Mm)
Xmax6 = Xmin6 + h = 27,193 (Mm)
7 nHTepBai: Xmin7 — Xmax7
Xmin7 = Xmax6 = 27,193 (Mm)
Xmax7 = Xmin7 + h = 27,230 (Mmm)
OmpenenseM cepeTuHbl HHTEPBAIOB XO;
1 unTepBan:

h
X0 = Xminj + 5 =26,989 (Mm)

2 MHTEpBaI:

h
X0, = Xminy+ 5 = 27,026 (Mm)

3 UHTEpBAIL:

h
Xo3 = Xminz + 5 =27,063 (Mm)

4 yHTEpBAT:

h
X04= Xming+ 5 = 27,100 (mnm)



S uHTEpBaI:

Xos= Xmins+ 5 =27,137 (Mm)

h

6 UHTEpBAJIL:

X06 = Xmin6 +

h
2

7 uHTEpBAaI:

h
X07= Xming+ 5 =27,211 (mm)

= 27,174 (Mm)

Ompenenenre KOJIUYECTBA Pa3MEPOB MOTAAOIINX B KX HHTEPBAJ My

I/ICHOJ'[BSyﬂ 3aIaHHYIO BI)I60pKy MMoACYUTBIBAEM KOJIMYCCTBO PasMECpOB IMOIMaAaroIIuX B

KaXKbI MHTEpBaJI ( €ClIM pa3Mep COBIAJAET C FPAHUIIEH UHTEpBaIa TO €ro OTHOCST B UHTEpBaJl,

HaXOIAIIUNICS CJIeBa 10 YUCIOBON OCH )

Pe3ynbTarhl BHINOTHEHHBIX BBIIIE PACUETOB 3aHECEM B TAONIHILY:

I'panune! nHTEpBaNIa Cepenuna Yucno
Howmep
MHTEpBaJa, pasmMepoB B
UHTEpBaJa Xminj (MM) Xmax; (MM)
Xoji (MM) WHTEpBAJIE, M;

1 26,970 27,007 26,989 2
2 27,007 27,044 27,026 4
3 27,044 27,081 27,063 10
4 27,081 27,119 27,100 18
5 27,119 27,156 27,137 12
6 27,156 27,193 27,174 5
7 27,193 27,230 27,211 2




Wcnonb3ys TabnuvHbIe JAHHBIE CTPOMM THCTOTPaMMY PacCEMBaHUs €JMHUYHBIX 3aMEPOB

U TEOPETHUECKYI0 KPUBYIO HOPMAJIbHOTO PACIIPEACICHUS:
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2. [Ilpoeepka eblI6OpKU Ha coomeemcmeue HOPMasIbHOMY 3aKOHY
pacnpeodeneHusi

[Ipn uwmcne wusmepenuid cBeime S50 nTpoBepka pacHpeneieHuss Ha COOTBETCTBHUE
HOPMAJIBHOMY 3aKOHY MOXET BBIIIOJIHATHCS 110 Kputepuro [Inpcona. [Ipu ncrnons3oBaHuM 3TOr0

KpUTEpHUS OIPENENIeTCs apaMeTp Xu-KBaJIpar o cieayrouieil popmyie:

N 2
2 _ zu
X No. > riie No; — TeopeTHUecKast 4acToTa IMonaaHus B HHTEPBaJl.
1

Teopernueckast yacToTa nornajgaHusl B MHTEpBaJ ONpeaeiseTcs o Gopmyse:

_ N*h

No, *p(2),

X

¢(z) — IIOTHOCTb BEPOSITHOCTH MOSBIIEHUS pa3MEPOB B KaXk/10M UHTEPBAJIE;

Gx— CpeHeKBaapaTuiHoOE oTKiIoOHEeHHE pazMepoB (CKO) BeiGopKH.



Cuanras, uro CKO npakTuuecku COBIAIAET C €ro OLIEHKOU (Ox & Sx) mpuBeneM GpopMyiy,
1o KoTopoi onpenensiercs onenka CKO:

zmi *(Xo, X)?
o N

S

B  ganmHyro  QopMyly  BXOAMT  BeIM4MHAa X, KOTOpas  IIPEACTABJISET

cpenHeapuMeTnyecKkoe 3HaUeHNEe U3MEPSEMOM BEJTMUMHBI U ONpeeiaeTcs o Gpopmye:

A_’:%*(ZXOI. *ml.)

[Tociie moACTaHOBKH ITOJTyYMM YUCIICHHBIC 3HAYCHHSI CPEAHEAPU(METHICCKOTO M OLICHKH
CKO:

X = 27,103 mm

S, =0,049 mm

Kpome mosrydeHHBIX BETUYHH, IS ONPEICIICHUAS TCOPETUICCKON YacTOTHI TOMAaHus B
uHTepBa)l NOj HE0OXOIMMO 3HATh IUIOTHOCTh BEPOSTHOCTH TOIATAHWS Pa3MEpPOB B KaXKIOM

UHTEpBaJIe. DTy BEJIMUYHUHY MOKHO OIIPENEIUTD 1O hopmye:
(-z2/2)
RN
Tak kak pacuerbl IO JaHHOW (QOpMyse JOCTATOYHO CIJIOKHBI, 3HAYEHHUS IUIOTHOCTU
BEPOSITHOCTH BBIOUPAIOT U3 TAOIUIBI B 3aBUCUMOCTH OT O€3pa3MEepHOTro rnapamerpa Z, KOTOPBbIii
JUIsL KQXKJIOTO MHTEpBaIa olpenensercs no Gopmyie:

Xo. - X
Z0, = X0~ X
S

Hns 1 uaTepBaina:

Zo:=2,313,

YTO COOTBETCTBYET BenuunHe ¢(z) = 0,028
Jns 2 uaTepaina:

Zo,= 1,561,

YTO COOTBETCTBYET BenuunHe ¢p(z) = 0,118
Jlist 3 uaTepBana:

Zo03= 10,809,

YTO COOTBETCTBYET BenuunHe ¢(z) = 0,287
Jliig 4 untepBana:

Z04= 0,057,

YTO COOTBETCTBYET BenuunHe ¢(z) = 0,398



Jns 5 uaTepBana:
Z05= 0,695,
YTO COOTBETCTBYET BenuunHe ¢(z) = 0,312
Jlist 6 uaTEpBana:
Zos= 1,447,
YTO COOTBETCTBYET BenuunHe ¢(z) = 0,139
Ins 7 uaTepBana:
Zo7= 2,200,
YTO COOTBETCTBYET BenuunHe ¢(z) = 0,035
OnpenensieM TeOPETUYECKUE 3HAUCHUSI KOJTMYECTBA JIETasIel I KaKA0ro HHTepBaia No;.
Hns 1 uaTepBana:
N*h
No; = S—x*(p(Zol )=1,103
Jns 2 uaTepaina:
N*h
No,= S—x *p(Zoy)=4,710
Jlist 3 uaTepBana:
N*h
Nos= S—x *p(Zosz)=11,455
Jliia 4 untepBana:

N*h
N04: S *(p(ZO4) = 15,873

Hns 5 uaTepBaa:

N*h
Nos= S *(p(ZOs ) = 12,447
Jlst 6 uaTEpBana:

N*h
Nog= S *(p(ZOﬁ) =5,558
Jns 7 uaTepBaina:

N*h
No;= S *(p(ZO7) = 1,414



Ha ocHOBaHuuM pe3ynpTaTOB U3MEPEHHUM U pacueTa TEOPETUYECKUX JTAHHBIX OIpEaeIsieM

(aKkTUYECKYI0 U TEOPETUYECKYIO YACTOTY MOMAaJaHus pa3MepoB B UHTEPBAI:

Ne nnepsana dakTHuecKas 4acToTa, % TeopeTnueckas 4acToTa, %
1 0,0377 0,0208
2 0,0755 0,0889
3 0,1887 0,2161
4 0,3396 0,2995
5 0,2264 0,2348
6 0,0943 0,1049
7 0,0377 0,0267

[TosrygeHHBIC Pe3yNbTAThI MO3BOJISIOT TMOJYYHTh PACUYCTHYIO BEIIMYUHY Iapamerpa Xu-
KBaJpar:

v* =1,620

st coBnageHusi (aKTHUECKOTO 3aKOHA PACIpPEACNICHUs] C TEOPETHYECKUM 3aKOHOM
HOPMAaJIBHOTO pacrpeesieHus] HE0OXO0IMMO, YTOOBI BHITIOTHSIOCH CIEAYIONIEE YCIOBHE:

X2 < qu

rje qu — TEOPETHYECKOE TPAaHWUYHOE 3HAYCHHE I[apaMeTpa XH-KBajpar, KOTOpOe
omnpenensiercs mo Tabmuie (Tabnuia 2 3aJaHus K KOHTPOJIBHOM padoTe).

Jist  monmydeHuss TaOMWYHOTO 3HAYEHHUS HEOOXOJUMO ONPENETUThCA C  JIBYMS
napameTpamu:

- YPOBHEM 3HAYUMOCTH (, KOTOPBIA IMOKA3bIBACT BEPOSITHOCTH TOTO, YTO 3aKOHBI HE
coBnagyT. B HameM ciiydae, B COOTBETCTBUU ¢ 3afanuem, q = 0,02;

- YHCIIOM CTeNeHed CBOOOMBI V, KOTOPOE OIPEAeseTCs B 3aBUCHUMOCTH OT YHCIA
WHTEPBAJIOB N W YHCJIA OMPEJCIIIEMbIX II0 CTaTUCTUKE IapaMeTpoB, HEOOXOMUMBIX JUIS
COBMEIIICHUS MOJICIIA M THCTOTpamMMBbl r. JJIsi HOPMAJILHOTO 3aKOHA paclpeleicHus r = 2, TaK
KaK 3aKOH OJIHO3HAYHO Xapakrtepusyercs apyms napamerpamu — CKO n MO (Marematundeckum
okumanuem). Yucio creneneit CBOOO b onpeensercs no Gopmyie:

v=n—-1-r=7-1-2=4

Taxum 06pa3om, TabmHuHOE 3HaUeHHE ¥ q = 11,670.

3. OnpedeneHue AdoeepumesibHO20 UHMepeasia pacceueaHusi cry4qaliHbIX

noepeWHocmeﬁ 80KpYye cpedHeeo 3Ha4YeHus

B noBeputenbHOM MHTEpBalie, KOTOPBIM NPEACTOUT HAWTH C BEPOATHOCTBIO Px, n0mKHO

HaxXoauTCsa HCTHHHOC 3HAYCHHC I/IBMepﬂeMOI\/'I BCIIMYUHBI.




JloBepuTeNbHbIE TPAaHUILIbI CITy4aliHOM MOTPEHIHOCTH HaX0AATCs 1Mo Gpopmyie:

— *
A=+Z *S.,
rae S; —onenka CKO cpennero apudMeTH4ecKoro 3HaUeHHs, KOTOpas OMpeieaeTcs 10

dbopmyme:

Takum oOpazom:

S
A=+7 *°x
N’

Ecamn ycinoBue BBINOJHSIETCH, TO TUIIOTE3a O COBMAJECHUU SKCIEPUMEHTAIBHOTO U
BBIOPAHHOTO  TEOPETHYECKOTO (HOPMAJIBbHOIO) paclpelelieHus NpuHUMaeTcs (OHa He
MPOTHBOPEUYUT JTAHHBIM).

Tak xak mo ycnoBuro Px = 0,68, To 3nauenue pyakunn Jlamnaca:

F(Zp) =Pn/2 =0,34

W3 Tabnuuel ompenenseM BEIMYMHY HOPMHUPOBAHHOTO mlapaMmerpa Zp, KoTopas
COOTBETCTBYET JAHHOMY 3HaueHut0 QpyHkuuu Jlamnaca

Tak KaK ycrnoBue < y’q BHIIOIHSIETCS, TO

Zp =1,000

Takum 00pa3zom, T0BEpUTEIbHBIA UHTEPBAJ CIy4yalHOU OIIHUOKHU:
A=+Z « e =% 0,007
_— p W —_ 9 MM-

Ilepen omnpeneneHneM CyMMapHOW TIOTPEIIHOCTH ONPEACIMM €€  IOCTOSIHHbBIC
HEUCKJIIOUEHHbIE COCTaBJISIONINE.

[TocTostHHBIE HEMCKITIOUEHHBIE COCTABIISAIOIIHE:

- TOTPENTHOCTh CHSTHS TMOKa3aHWW CO MIKajabl (MPUHUMAETCS PABHOW IIEHE NEJICHUS
IIKaJbl Tpubopa):

0c =+0,1*C ==+ 0,001 mm,

rae C = 0,010 Mmm - ieHa nesneHus mKaibl Ipuoopa;

- CUCTEMAaTHYCCKasd HCUCKIIIOUCHHAA IMOIPECITHOCTE OKPYIJICHUSA PE3ylibTaTa:

C
Go=t—
V12
6o ==+ 0,003 MM

- HEHUCKIIFOYEHHAS MOTPEUTHOCTh MPpruOopa (YCIOBHO MPUHUMAETCS PABHOM 1IEHE JIEeJICHUS
IIKaJbl Tpubopa):

Onp ==+ 0,010 mm



CYMMI/IpOBaHI/IC YaCTHBIX IIOCTOAHHBIX HOFpeHIHOCTGfI HU3MCPCHUA TIPOU3BOJUTCA I10

IByM Gopmyram:
Os1 =0c + 6o + Omp = 0,014 mm

0.2=k\02+6}+0,,,

rae k — monpaBouyHbIi KOAOUITMEHT, 3aBUCAIINN OT YHCJIA CJIaraeMbIX MOTPEIIHOCTEH H
JOBEpUTEIbHOM BepoATHOCTU. B Hamem ciaydae k = 0,960

Torma

052 =0,010 mm

st nanpHeimero pacdera npuaumaem Oy = 0,014 MM (BeIOmpaeTcss HambOoOJbIIEE

3HAYCHHE)
B kauectBe 00miel ciay4dailHOW MOTPENIHOCTH NMPUHUMAEM BEJIMYHHY JOBEPUTEIBHOIO

MHTEpBaJIa, MOJIYYEHHYIO U3 SKCIIEPUMEHTOB I10 3aMepaM MapaMmeTpa:

Sx
S (P)=%Z,* N =+ 0,007 Mm

OmnpeeneHre CyMMapHO#M MOTPEITHOCTH H3MEPEHHUS + A,
+ AY. =0y + Ex(P) = 0,021 mm
B kauecTBe OKOHUATEIBHOTO pe3y/bTaTa MIPpUHUMAaeM OoJiblliee 3HaUEHUE.

Pesynbrar B 06mem Buge: 50,103 + 0,021 mm.



