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1. OCHOBHBIE TEOPETUYECKUE ITOJOXEHUSA

Bce u3Mepenust MOXKHO pa3iesiuTh Ha:

— npsiMble (B 3TOM cirydae TpeOyemas (u3nueckas BEIMYWHA WU3MEPSCTCS
HETOCPEJICTBEHHO C TIOMOIIBIO CPEJICTBA U3MEPCHHUS);

— KOCBEHHbI€ (B 9TOM CIydae U3MEpSETCs OJIHA WM HECKOJBKO (hPM3MYECKUX
BEIIMYMH, a TpeOyeMas BeTMUYNHA HAXOAUTCS MTyTeM MOJICTAHOBKU 3HAUYCHUN M3MeE-
PEHHBIX BEJIMYUH B ONPE/ICICHHOE aHATUTHYECKOE COOTHOIIIEHHUE).

B naGopatopHoii npakTuke OOJIBIIMHCTBO U3MEPEHUN — KOCBEHHbIE, U UHTE-
pecyrolasi Hac BeJIMYMHA SIBJsieTCsl QYHKIIMEH OJIHON WIIM HECKOJIBKUX HETOCpe/I-
CTBEHHO MU3MEPSEMbIX BEJIMYHH.

Koceennvim uzmepenuem Ha3bIBAIOT onpedeneHue 3HavyeHus uzuieckol ge-
JIUYUHBL HA OCHOBAHUU PE3VIbMAmos NPAMbIX U3MepeHull opyaux Quuyeckux ee-

JUYUH, d)yHKZ/ﬂlOHa]ZbHO CBS3AHHBIX C UCKOMOU GE/IUYUHOU.

[Iycth uCcKOMas BeIMUMHA Y ONPEAEISAETCS B PE3YJIbTAaTE U3MEPEHUN HEKOTO-

PBIX BETTUYHH X1, X3, X3, ... X) , T.€. SBISICTCS QYHKIUEH OT 3TUX BEITUYHH

y = f(xy, %2, X3, e, Xg) (1)

B ycioBusx OTCyTCTBHSI B pe3yJibTaTax M3MEPEHUM CHUCTEMATHUYECKOU IIO-
IPEITHOCTH PACCUYUTAEM CIyYalHYIO COCTABJISIONIYIO MOTPEITHOCTH TPSIMBIX H3-
MEPEHUH BEJIUYHH X1, X5, X3, ... X}, , & TAKIKE MMOTPEITHOCTh KOCBEHHBIX U3MEPEHUM.

1. Kaxnas u3 K ¢pusnveckux BEIUYHMH Xq, X5, X3, ... Xj , BXOJAIIMX B ONpe/e-
JICHUE UCKOMOM BeMUuHbl y = f (X4, Xy, X3, ..., X} ) , ©3MEpAETCA N pas.

2. JInsa xaxaou GU3u4IecKoil BEIIMUYUHBI PACCUYUTHIBACTCS cpefHee apudMeTH-

yeckoe X (bopmyna 2) u CKO cpennero apupmernueckoro gz (popmyna 3).
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3. OnpenensieTcss ciiydaiiHasi OTPEITHOCTD MPSIMBIX W3MEPEHUM KaXKI0U U3-

MepsieMOM BEJMYUHBL. [[7151 3TOro BHIOMpPAETCS 3HAYEHUE JTIOBEPUTENIBHON BEPOSAT-

HOCTH P, I 3aJaHHOI'O KOJIMYCCTBA I/ISMepeHI/Iﬁ OIIPCACIIACTCA KOZ)(i)(l)I/II_[I/IeHT

CrelofienTa t, (1) M ¢ UCIONB30BAHMEM BBIPAKEHUH (4) PacCUUTHIBAIOTCS 3HAYE-

HUS TIOTPEIIHOCTEN

rne

Ax; = t,(n) - og, ;

Ax, = t,(n) - 0y, ;

(4)
Ax = t,(n) - og, -
4. Briuncnsiercs cpeiHee 3HaueHue PyHKIUH Y-
y = f(X1, %2, X3, .., Xg) (5)

5. Beruucasiercst cpennexkBagparuueckas omuoka GyHKIU y:
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Xi
oz, — CKO cpennero apupMeTHIecKoro COOTBETCTBYIONIEN IEPEMEHHOM X;.
6. BoiOupaetcst 3HaueHue TOBEPUTEIBHON BEPOSTHOCTH P, /Uil 33 JaHHOTO KO-
nudecTBa u3Mepenuil onpezensercs kodddumuent Croionenta t,(n) u paccuu-

ThIBACTCs I[OBGpPITCJ'IBHLII?I HHTCPBAJI

Ay = t,(n) - oy. (7)

3HaUyeHHUe IMOTPCHIHOCTHU Ay MOXHO TaKiKC paCCUHUTATb C HCIIOJIb30BAHUCM

BhIpakeHus (8)

Ay = 2(%) A2, 8)

rac

Ax; — IOTPENIHOCTD MPSIMOTO U3MepeHus i-oi BenuunHbl (1=1...K).

7. PaccunThIBaeTCS OTHOCUTEIIbHAS TTOTPEITHOCTD U3MEPEHHIM

A
5, =—. ()
y
8. 3anuceIiBaeTCs pe3yabTaT
y =y £ Ay c BepOATHOCTbIO P,
(10)

OTHOCHTEJIbHAs MOTPEIIHOCTb U3MEPEHUH — §,,.



2. MIPUMEP BBIIIOJIHEHUS PABOTbI

[Tpu nposeaennu 5 usmepenuit (N=5) maccel M, quamerpa d u qmHbL | 00-
pasia, uMmeromero (GopMmy LUIMHApPA, TOJYYEHBI CIEAYIOIIME 3HA4YEHUs (CM.

taoi. 1).

Tab6muia 1 — Pe3ynbTaThl n3MepeHuii mapameTpoB oopasia

n m, Kr d, mm |, MM
1 0,349 22,38 103,5
2 0,350 22,39 103,4
3 0,351 22,40 103,6
4 0,348 22,41 103,6
5 0,352 22,42 103,4

HeoOxoanmo paccuuTarh Cy4alHYyHO HNOTPEIIHOCTh MPU ONPEAEICHUH TUIOT-

HOCTH p oOpasia. Pacuetnas popmyna st p uMeeT BU/

_ 4m
P = raer

(11)

1. C ucnionb3oBaHueM BbIpakeHHs (2) ompenenum cpenHee apudMeTnyecKkoe
KKJI0M n3MepeHHoM pusnyeckoi BenuuuHbl. [lomyunm crieqyroniue 3HadeHus:

m = 0,350 kT, d = 22,40 MM, [ =103,5 mm.

2. C nomomisto Beipaxxkenus (3) onpenenum CKO cpennero apudmetTuyeckoro
3HAYEHUS W3MEPEHHBIX BEJIIMYMH. Pe3ynbTaThl MPOMEXYTOUYHBIX BBIYMCICHHN 3a-

HeceM B TabuIly (cM. Tadi. 2).



Tabnuma 2 — CBogHas Tabnuia pe3yabTaTOB pacueToOB

n mj, Kr Am;, kr| Am?, kr? | di, mm Ad;, mm | AdZ, mm? | |, Mm Al;, M | AlZ, Mwm?

1 0,349 0,001 |0,000001| 22,38 0,020 0,0004 103,5 0,000 0,00

0,350 0,000 |0,000000| 22,39 0,010 0,0001 103,4 0,100 0,01

0,351 0,001 |0,000001| 22,40 0,000 0,0000 103,6 0,100 0,01

Al w DN

0,348 0,002 |0,000004 | 22,41 0,010 0,0001 103,6 0,100 0,01

5 0,352 0,002 |0,000004 | 22,42 0,020 0,0004 103,4 0,100 0,01

m = 0,350 0,000010 {d = 22,40 0,0010 |l =103,5 0,04

Hcnonb3ys pe3yabTaTbl POMEXYTOUHBIX BbIUHCIeHU, paccuntaeM CKO:

5 2
O = \/—mem‘) = \/—0'000010 = 0,0007071 kr
n(n-1) 5-4

5 N2
o3 =J =B \/°'°°1° =0,007071 MM
nn-1) 5-4

5 2
o7 = \/Zm(m‘) = \/0'04 = 0,04472 MM
n(n-1) 5-4

3. PaccuntaeM ciydaifHy!0 TOTPEITHOCTh HM3MEPEHUH KaKI0W BETUYHHBI.
BeiOupaem noBeputenbHyo BepostHocTh P=0,95. [lo Tabmuie (mpunoxenue 1)

onpezenseM 3Hadenne Koopduuuenta Creronenta t, = 2,7764 u paccuuThIBaEM

3HAYEHHUS ITOTPEITHOCTEN:
Am = t,(n) - oy = 2,7764-0,0007071 = 0,001963 kr =~ 0,0020 kr
Ad =t,(n) 05 =2,7764-0,007071 = 0,01963 mm =~ 0,020 mm

Al = t,(n) - o7 = 2,7764 - 0,04472 = 0,12416 mm =~ 0,12 MM
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4. PaccunTaeM cpeaHee 3HaUCHHUE IJIOTHOCTH P, UCTOJb3ys BeipakeHue (11).

[Ipu pacuere p 3HaueHus nuaMeTpa d U JUTUHBI | yKaxeM B MeTpax.

4m 4-0,350

727 = 8581 3, 12
nd?l  3,1416-(22,40-10-3)2-103,5- 103 KT /M (12)

p_:

4. BeruncnuM aOCONIOTHYIO CIIy4alHYIO0 ONIMOKY OMNpENeNeHUs IUIOTHOCTU

oOpasma. Jljist 3Toro ¢ ucnosib3oBaHueM BeipakeHus (6) paccuntaem CKO p.

2 2

oo @) ) <)

9p 9p 2p YaCTHBIE MTPONU3BOJIHBIC
om' ad’' al p A ’

rac

BI)IBGI[GM BBIPAKCHHUA JII PACYCTOB YACTHBIX IIPOU3BOAHBIX, HCIIOJIb3Y:A

dbopmyiry IS onpenenacHus mioTHOCTH (11) ¢ yuerom Beipakenus (12):

dp 4 p
om  nd?l m
o _—8m__2'p (14)
dd  md3l d’
dp —4m p
ol mdrz 1

o=p () (29 4 (5 s

Paccuuraem 3HaucHUE 05



5 — 8581 _\/(0,0007071)2 + (2 _ 0,007071)2 + (0,04472)2 — 18,54 kr/m3
P - - )

0,350 22,40 103,5

Breibupaem noseputensHyro BeposTHOCTh P=0,95. Ilo Tabmuue (mpuioxe-
nue 1) onpenensgem 3Havenue kodppuuuenta Creionenta t, = 2,7764 u paccuu-

THIBAE€M JIOBEPUTEIIbHBIN HHTEPBAT:
Ap = t,(n) o5 = 2,7764 18,54 = 51,468 xr/m* = 51 kr/m>.
5. PaccuntaeM OTHOCHTENBHYIO IOTPEITHOCTh U3MEPEHUN:

_Ap 51,468
-~ p 8581

= 0,005998 = 0,6%.

6. 3anuieM pe3yJbTar:

p = (8581 + 51) xkr/m3,c P = 0,95;
6 = 0,6%.
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3. BAJAHU S 1JIA BBINIOJIHEHU S

3.1. BAIAHUE

1. 3yuuTh TUIIBI U3MEPEHUM.

2. 3yunTh mopsiok 00padOTKu pe3yabTaTOB KOCBEHHBIX H3MEPEHUH.

3. Ha ocHoBe maHHBIX pe3yslbTaTOB KOCBEHHBIX M3MEPECHUN OMPENCTUTh 3HA-

YEHUSI UICKOMOM (1)I/I3I/ILIGCKOI\/JI BCJINYHHEIL.

3.2. HIOPAJOK BbBIIIOJIHEHUA

1. HOJ'IyLII/ITI) 3aJaHNC N UCXOJHBIC JAHHBIC Yy IIPCIIOAAaBaTCIIA.

2. PaccunTaTh MOTPEIIHOCTH MPSIMBIX U3MEPEHUIN KaKI0U (PU3NIECKON BETH-
YUHBI, UCTOJIb3YI0 BhIpaxkeHus (2), (3) u (4). Pe3ynpTaThl MpOMEKYTOUHBIX BBI-

YUCJIEHUN 3aHECTU B TaOJUILy.

3. Paccunrtarh cpemHee 3HaYeHHE HCCIENyeMON (U3NYECKON BETUYMHBI,

ONpeeNIIeMON MyTEM KOCBEHHBIX U3MEPEHUI, UCTIONB3Ysl BRIpaKEHUE (5).

4. OnpenenuTs aOCONIOTHYIO MOTPEIIHOCTh U3MEPEHUs UccleayeMon (husu-
YECKOM BETUYHMHBI, UCTIOIB3Ys BhIpakeHus (6) u (7), 1100 C MOMOIIBIO BhIpaXKe-

Hus (8).

5. OnpenenuTb OTHOCUTENBHYIO TOTPEIIHOCTh U3MEPEHMS HcclieayeMon (pu-

3MYECKON BEJIMYUHBI, UCTIONB3Ysl BeIpaxkeHus (9).

6. 3anucarh pe3yJbTaT U3MEPECHUI.
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4. TPEBOBAHUA K O®OPMJUIEHUIO OTYETA

OTyeT 0 BBINIOJTHEHUHU JIOMAIIHETO 33/IaHUS JOJDKEH COJIEPKATh HIKEIPHUBE-
JICHHBbIE MAaTEPHUAJIbl U YJIOBJIETBOPATH CIEAYIOIIAM YCIOBUSAM:

1. TuTyabHbBIN JHCT ¢ 00s13aTEIBHBIM yKa3aHueM Ha3zBanus padbotsl, ©.1.0.
cTyneHTa, HoMepa rpynnbel, ®.UN.O. mpenomaBarensi, MPOBEPSIONIECTO 3aJaHUE
(mputoxeHwue 2).

2. OcHOBHbIE TeopeTHYECKHE MOJI0KEeHNs, OTpeieTIeHUS U HOPMYIIBL.

3. OcHOBHbBIE pacyeThl

— ACXOJIHbIC TAHHBIE;
— pacueTHbie (OPMYIIbI;
— pe3yJIbTaThl MPOMEKYTOUYHBIX U OKOHYATEIbHBIX PACUETOB.
4. BuiBOABI 10 padoTE.
OTyeT Mo JToMallHeMy 3aJJaHUI0 BBITIOJIHAETCS PYKOIMCHBIM CIIOCOOOM, aKKY-

paTHO, POPMYIIbI 3aMKUCHIBAIOTCS YETKO.



s yposus 3aaunmoctu (0,01; 0,05; 0,1; 0,15; 0,2; 0,25; 0,3)

5. HPUJIIOXKEHUASA

3Hauyenus t-kpurepusi CTbro1eHTa

12

[Tpunoxenue 1

n-1 P-001 | P-0,05 P-01 P-0,15 P-0,2 P-0,25 P-0,3
1 63,65674 12,7062 | 6,313752 4,1653 | 3,077684 | 2,414214 | 1,962611
2 9,924843 | 4,302653 | 2,919986 | 2,281931 | 1,885618 | 1,603567 | 1,386207
3 5,840909 | 3,182446 | 2,353363 1,92432 | 1,637744 | 1,422625 | 1,249778
4 4,604095 | 2,776445 | 2,131847 | 1,778192 | 1,533206 | 1,344398 | 1,189567
5 4,032143 | 2,570582 | 2,015048 | 1,699363 | 1,4/5884 | 1,300949 | 1,155767
6 3,707428 | 2,446912 1,94318 | 1,650173 | 1,439756 | 1,273349 | 1,134157
7 3,499483 | 2,364624 | 1,894579 | 1,616592 | 1,414924 | 1,254279 | 1,119159
8 3,355387 | 2,306004 | 1,859548 | 1,592221 | 1,396815 | 1,240318 | 1,108145
9 3,249836 | 2,262157 | 1,833113 | 1,573736 | 1,383029 | 1,229659 | 1,099716

10 3,169273 | 2,228139 | 1,812461 | 1,559236 | 1,372184 | 1,221255| 1,093058
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[Tpunoxenue 2
O0pa3zen oopMiIeHUsI TUTYJIBHOIO JIMCTA 0TYETA O IOMALIIHEM 3aAaHUN
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M. H.3. BAYMAHA
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