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OBYUCNEHHSA NOXUBOK BUMIPIOBAHD
B JABOPATOPHOMY NMPAKTUKYMI

IIpu sumiproBaHHI 6yab—aK0l hisHyHOI BeIMUMHY HEMOMKJINBO BU3HAYUTH iCTUHHE
3HaueHHsd uiel BexnurnHn. KoXKHe BUMIpIOBAHHSA BUMArac OMiHKM TOYHOCTI OJepIKaHOTO
pesyasTary. ToMmy mponec 6yAb—AKOro BUMIPIOBAHHSA JIUIIIE TOJl BBAYKACTHCA IIOBHICTIO
3aBepIIeHUM, KOJIU BKasaHi abconromna i 6i0HOCHA TOXUOKH pe3ybTaTy BUMiPIOBAHb.

I. Moayas a6coaomnoi noxubku BUMIPIOBaHHA |Ax| no3Bosse BKasaTH iHTepBaul,
BCEpEJUHI AKOTr0 3HAXOAUTLCS iICTUHHE 3HAUYEHHA BUMipPIOBAHOL BeJIHUMHM,
JoBxUHA ILOro iHTEepBaNy JOpiBHIOE 2 - |Ax| :

Xouw — iAxl Xoum  Xpuw T IAxl

2]

[ e ]
Inmumu cnoBamu, abconromua noxubka NOKasye, Ha CKiJibKY iCTUHHE YHC-
JIOBe 3HAa4YeHHA BUMipIOBAHOI BeJIMUMHHM MOJXKe BigpisHaTucsa Bij pe3yjabTaTy BH-

MipIOBaHHA.
I1. SIkicTe BUMipIOBaHHSA XapaKTepU3ye 6idHOCHa noxubka
Ax
€= »
xnm\c.

KOTpAa IIOKa3ye€, Y CKiJMBKHU pa3iB MoayJsib abCOMIOTHOL HOXUOKHM |Ax| MEHIINN Bif
BUMipIOBaHOI BETUYHHU Xy, 3BUYANHO BiTHOCHY OXHMOKY BHPaKaiOTh y IPOIEH-
Tax:

e=—2% 100%.
X

BHM
Oroxe, Ipu BuMipoBaHHI HEBiAOMOI BeJMYWHU BUMIpAHA BeJHYWHA IIOBUHHA

3HAXOAMTHUCA B iHTepBasi [x,,m,, * 'A-’C” , @ Pe3yJbTAT BUMIPIOBAHHSA Xy MOMKHA
OpUAHATHA 3a iCTHHHe 3HaYeHHA 3 BiAHOCHOIO NOXMOKOMW £ (Hajasi 3HAK MOAYJsa
i"oni e Oyae mucarucs).

I11. TIpu BuMiploBaHHI BifoMux BeauYuH (rocTifiHuX a00 TaGINYHNX JaHHX) 03HAKOKO
JOCTOBipHOCTI omgpmaﬂoro pe3yabTATy € HAJIEKHICTh BiJoMOro 3Ha4eHHA IO iHTep-
BaJy [xmm_ tAx].

Ax1o npn BUMIPIOBAaHHAX BIIOMKUX BEJIWYHH OLiHKA NOXUOOK He IIPOBAJUJIACD,
TO Y BUCHOBKY CJIiJ] IOPIBHATH OZeprKaHe 3HAYEHHS 3 TAOIUUHIM.
Y npoMy BUNIIAZKY BigHOCHA MOXUOKA 3HAXOAUTHCA 38 GOPMYJIOI0
e = M .100% .

x’raﬁn
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Af = Ax + Ay

Af = Ax + Ay

Af = xAy + yAx

_ xAy + yAx

Af >

y
Af =nx™!.Ax
A
Af = —2%

n"[xn-l
Af =cosx - Ax

Af =sinx - Ax

ABcomorBa
iHCTpyMeHTANbHA
nOXHOKa

Mesxka Hina
BHMipIOBaHHA NOJLIKHA

Jdiniitika
V4YHiBCBKA Ho 50 cM 1 MM +1 MM
KpecaspchKa o 50 cM 1 MM +0,2 MM

iHcTpyMeHTaIBHA (CcTasieBa) 20 cm 1 MM +0,1 MM

AeMOHCTpaLifHa 100 cm 1cm +0,5 cM
Crpiuka BuMiploBanbHa 150 cm 0,5 cm +0,5 em
BumipioBanbHUN DHUIIHAD o 250 mn 1 mn *+1 Mn
HITaHre HUUPKYAb 150 MM 0,1 MM +0,05 MM
MikpomeTp 25 MM 0,01 MM +0,005 MM
JuHaMoMerp HaBUYAIBHUI 4 H 0,1 H +0,05 H
Tepesu HaByaabHi 200 r — +0,01r
CexyHJOMIip 0—30 xB 0,2 ¢ +1 ¢ 3a 30 xB

© 00 3 B T o W N

BapomeTp-aHepoin 720—780 MM pr.crT. 1 MM pr.cT. +3 MM pT.cCT.
Tepmomerp nabopaToOpHMI 0—100 °C 1°C *1 °C
AmMnepMeTp WKinbHWH 2A 0,1 A =0,05 A

BospT™MeTp IIKIiABHUH 6B 0,2 B +0,15 B
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IIpu nepesipui 3akoHiB, 1110 MalOTh BMJ piBHOCTI A = B, 03HAKOIO AOCTOBIPHOCTI €
nepeTHH iHTEpPBAJiB [A + AA] i [B + ABj:

A-AA A+AA

B %
A
B - AB B+ AB
Arimo npu nepeBipni 3aKOHIB OMIHKY NMOXMOOK NMPOBECTH BAYXKKO, TO MOMKHA
A A
PO3paxyBaTH BiIXWJeHHS BifHOINEHHSA E Big 1. Toxi pisanua 1"‘5 JAO3BOJASAE

3po0uTH BEUCHOBOK NP0 AKiCTh €KCIEePHMEHTANLHOL NepeBipKku piBHOCTI A = B.
IToxnbky MmorkHA 3HANTH TaK:

£ =

1-i1—i-100%.
B

Knacupikania noxuGox:
— npomaxu,

— cucmemamuyni,

— sunadkosi.

a) 106 3anobirtu npomaxam (rpy6uM moxubraM), peKOMeHAYETHCA BHMIpIO-
BaHHS NIPOBOJHTH Ke MeHuie 060X pa3ié.

6) Cucmemamuuni noxubxu 38’a3ani i3 BOIIHBOM BUMIipIOBAJILHUX NPUAAAIB HA
JocaifkyBaHi mponecH, 3 HeJONiKaMH METOAYKH BHMipIOBAHHSA, HEBIiDHHAM aHAaJi-
30M IIpoNeciB NP TEOPETUYHOMY PO3IJIAi ABHIN. -

Hanpuxaan, TH BUMIpIOEm CHIy ¢TpyMy B Koii. Jlo BKIIOYeHHs aMuepMeTrpa
cuna cTpymy Oyia jgemo 6inpima. PisHMng MiK CHJIOI CTPYMY AO BKJIIOYEHHS
aMnepMerpa i fioro nokasaHHAMY i € cucTeMaTHYHA TOXUGKA.

CucremarnyHi noxubku 6yBaloTh pisanx sugie. o Hux BifROCATHCA i MOXHG-
KU, IPHYUHU AKUX HeBilomi ekcnepuMeHTaTOpY. CaMe iX OLiHIOIOTH, PO3PAXOBYIO-

9y BIAXUJIEHHSA Xgusw BIA Xya6n 400 % Bix 1.

YacTo NIpuYUHOIO CHCTEMATHYHUX MOXUO0K € BiAXHJIEeHHA PiBHOBAXHOTO MOJIO-
JKEHHS NOKAKYUKA IPUIAAY Biff HYJBOBOI NO3HAYKH IIKAJH.

o crcTeMaTHYHUX MOXKHA BigHeceTu i Hemunydi noxubku 3acobiB BHMiproBaH-
Hf. Y KOXKHOTO MPUJAAy 110 NOXHOKY MOKHA 3HAUTH, aJie Ha 3aBOJi—BHUTrOTYBaui
BH3HAYalOTh MAaKCUMAJIBHY MOXUOKY ANdA Beix npunagis gadoro runy. BoHa mosHa-
4a€ThCA Appys. i cMuca Takwmit: skmo CTpinKa npuaany s3biraerncs 3 NO3IHAYKOIO
X, UIKaJIH, TO iCTHHHe 3HAYeHHS BUMIpIOBaHOI BeJIMYMHM HAJIEKUTHL iHTEpBANY ,

l:xo + A“pm] .
B) Bunadxoéi noxubku BUHUKAKOTHL BHACTIOK Aii PI3SHOMaHITHUX NIPUYHH, BILIUB

£

AKMX Ba’XKO BpaxyBaTH. Pe3yJibTaTH NOBTOPHUX BHMiploBaHb OfHiel i1 Tiel x°
BEJIHYVHH, IPOBEJIEHUX B OJHAKOBUX YMOBaX, 3aBXKAH AELIO0 BiApi3HAIOTHCA OJUH
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Bix oxuoro. Ilepur 3a Bce HEMOXKJIMBO 3a0e3MeUNUTH OJHAKOBL YMOBU HPH MOBTOP-

HUX BUMipIOBaHHAX. HanpukJjaa, Opy 3Ba)XKyBaHHI OJHOro i TOro caMoro Tija Ha

OJHUX 1 THX 2Ke Tepe3ax 3BMYANHO OJEDKYIOTh BiIMiHHi O/fHe Bif 0HOTO 3HAUEHHA

MacH, OCKIJIBKM HEMOKJIWBO YCYHYTH Te€PTs B OCi, BIUIUB TIOTOKIB IOBiTpA Ta

iHmux BUNaAKOBUX (aKTopiB. ¥V GinburocTi Bumagkis HaibinpIm OGIN3LKUM KO

HEeBiIOMOTO iCTHHHOTO 3HAUEHHA BeJIMUMHU Oyae cepenre apudmMeTUUHE DPE3yJb-

TaTiB BUMipIOBaHb.

BumipioBauHAa KiaIacH(piKyIOThCS 32 BUJOM:

— npami ( BUMipioBaHa BeJIUUYNHA OAEPKYETHCA B pe3yJIbTaTi BIANIKY 3a IIKAJION
npunany);

— Henpami (pe3ynbTaT BHUMIDIOBAHHA OOUYMCIIOETBECH 3a IIEBHOIO (POPMYJIOIO,
B AKY HiZCTABAAIOTH 3HAYEHHS, OJep KaHi Hic/s BUKOHAHHSA NMPSIMHUX BHMIi-
PIOBaHB).

Ha#binem npocro gHaiiTH pe3ynbTaT 1 noxXuOKY Ipy IPOBEJEHHI NpAMHAX
BHMipIOBaHb. ¥ IIbOMY BUIIAJKY 3a Pe3yJbTaT BUMipioBaHb NPpUIMAIOTH IIOKA-
3aHHA NPHJAARiB, a NOXNOKY BBaXXaloTh PiBHOI cyMi moxubox OpuIazy Anpun
iBigaixy Agpn

A = Agpyn + Agign.

Axmo moxkaxXunK nmpuiagy 36iraeTscs 3i MITPHXOM IOKajIH, TO 3HAYEHHH, AKe
BiAmOBifla€ bOMY INTPUXY, IPUHMAETHCA 32 PE3yJAbTAT BUMIDIOBAHHA, a NOXNOKa
NIPUAARY Anpux — 32 a6COMOTHY MOXUOGKY BUMipIOBaHHA A @

A= Appun.

Ao nokaKunK npunany He 3bizaemoca 3i INTPUXOM LIKAJIHN, TO 32 Pe3yJIbTaT
BUMIipIOBaHb MPUAMAETLCH YHCIOBE 3HAUEHHA, SKe Bignosigaec HANOIMKIOMY INTPUXY
mKaidu npuiaany. A6cosorHa noxnbKa Npu NHO0MY BU3HAYAETHCA CYMOIO IOXHOKH
npujany # moxubKu BiNIiKY, AKa He IIEPEBHUIIYE NON0SUHU YinU JileHHA IIKAIH
npunangy:

Ha npaxmuyi 4acto oZMH i3 HUX AOZAHKIB CYTTEBO MEHIOWH Bix iHMIOrO
(B 4—5 i Ginbme pasis). Toxi MeHIIMM MOKHA 3HEXTYBATH.
Hpu BudHaYeHHI MOXUOKH AJIA BUMIPIOBaHb MACH BBAXKATH, L0 MOXHOKA IIKIILHAX
repesiB cranoBuTh 200 Mr, a TexHiunux — 50 mr. (II[i aHayeHHs Mo)kHa 6paTu y
TOMY BHIIAAKY, AKIO YYeHL Ma€ MOBHUI Habip Bakis, mouynHamwun 3 10 Mr.)

Inakme moxubKa AJigs BUMipIOBAHb MACH CTAHOBHUTH MOJOBHHY 3HAYE€HHA
MacH Ha¥iMeHIIol rupi, 110 BUBOAUTH Tepe3Hu 3 piBHoBaru. Hanpukaax, AKIIO
B Habopi Mmaca mirimansHOl rupi gopisHwe 1 r, To aGconTHa MOXUOKA CTAHO-
suth =0,5 r.

Ina tarapa 100 r oputusra aGcosntorna moxubkKa, pissa *2 r.
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[image: image5.png]noxu0Ka OKPYriISETHCA X0 OXHi€l 3HAUymiol yudpH i3 3aBUIIeHHIM, a Pe3yJIb-

TAT BUMIPIOBAHHA -— N0 YMCJA 3HAKIB, AKi He NMepeBUIYIOTh TOro, 3 AKHM
" 3anmmMcaHa ImoxuoOKa. .

Hanpuxnad, npu obuncienHi KiHeTH4YHOI eHeprii ofep:;xaHe 3HaAUEHHA

E;=0,078531 M, b
a obuucnenuda aas abcoaoTHOI moxubKU Aaau 3HAYEeHHA
AEp=0,0164915 Ix.
Oxpyrasemo go oxuiel sHauynoi uudpu i3 3aBUIEHHAM:
AE,=0,02 JIx.
Toai npaBUJIbHO 3anuCaHUil Pe3yJIbLTAT:
E;=0,078531~0,07 Ix.

Iudpa 8 npocro BigrugaeThesa 6e3 GyAbL—AKOT0 BILIMBY Ha momnepeaH:to nudpy 7,
ToMy 1o unbpa 8 HeBipHa.

Orixe, pesyawrat: Ex=(0,07+0,02) I[)x, a inTepsaJ, AKOMY HaJIEKUTh iCTHHHE
3HaYeHHA KiHeTHWYHOI eHeprii, Ma€ BUIIAL

[0,07-0,02; 0,07+0,02] a6o [0,05;0,09];

L NN :

0,03 0,04 0,05 0,06 0,07 0,08 0,09 0,1 E

k

XI. I'pagpinne 306paxcenna nidcy mrie excnepumen-
my.
YacTo pe3ynbTaTH €KCIIEPUMEHTY 300paKyIoTh
rpadiuso.

B pesyabTaTi BUMipiOBaHb BeJIMYUH X i ¥ MU of1ep-
JKYEMO He TOUKY, a o06racThb i3 croponamu 2Ax i 2Ay.
Tomy npoBoauTH JiHito rpadika rpeba yepes ui obacTi.
I'padirk DpoBOIATHL NIABHO.
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JI¥, 3a AKOI0 DO3PAaXOBYEThCA BUMiplOoBaHa BeaunuwuHa. L[i dopmMyau HaBeaeHi B
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TabJIHI.

Bua dopmynu AGcomorHa Biznocua
(byuKnii) nmoxubKa noxubra

Af = Ax + Ay

Af = Ax + Ay

Af = xAy + yAx

_ XAy + yAx
= ——y2

Af

Af =nx™'-Ax

Ax

Af =cosx - Ax

Af =

Af =sinx - Ax

IIpu npoBenenHi HenpaAMux suMipIO6aRs HAMZPYYHIIE JOTPUMYBATHCH TAKOTO

IOPAAKY OLIHKM BipOTiTHOCTi Pe3yJbTaTy BUMipIOBAHb:

— BUKOHATH NpAMi BUMiDIOBaHHS;

— po3paxyBaTH BiJHOCHI MOXMOKM IIUX BUMipIOBaHb;

~ OOYHCIHTY ILIVKAHY BEJIHYUHY;

— 3a Bu0M HOpMYJIN BU3HAUYKUTH BiIHOCHY ITOXUOKY Pe3yJbTaTy HEIIPAMUX BUMI-
pIOBaHb;

— 3HalTH abCoJNIOTHY IMOXHUOKY;

— 3HaiTH iHTepBaJ, BCepeAHHi IKOTO 3HAXOAUTHCA BUMIipIOBAHA BeJIHYMHA.

. X.Oxpyzaenna pe3ynvmamié 6uMipio6ars.
. BusHnadeHHA 4yucaa JeCATKOBUX 3HAKiB, 0 AKOr0 OKPYIAAETLCH PE3yILTAT BU-
MipI0oBaHb, BUKOHYETBCHA 34 NIPaBUJIOM:



[image: image7.png]VIII. Axuio npy BUMIpOBAHHAX 3’ ABAAIOTHCA BUNAJKOBI MOXMOKU, TO AJS IX 3HAXOX-
JKEHHS BUMIipIOBAHHS MOBTOPIOIOTHL 1 3a pPesyjbTaT BUMIipIOBaHHs NPHUAMAIOTH ce-
pelHe apuMeTUUYHE PE3YJIbTaTiB OKPEeMIX BUMipIOBaHb.

Hanpuxnad, AK10 NpoBeeHO 1 BUMiPIOBaHb i ofepixani yuciaoBi 3HaYeHHA X1,

X2, X3, ...y Xy, TO 38 PE3YJIbLTAT BUMipIOBaHb NPUIAMAETHCA
X+ Xy + X3+ . + X,
xce =
D. .
n

ITpu 36inbirerHi KiTbKOCTL JoCHiAiB n v cepil cepenHe apudMeTHIHE Pe3yabTaTiB
HaOJIMIKAETHCS O iCTUHHOIO 3HAYEHHS Xiop!

xcep — Xjere

Cepenne apudmernyHe He 36iraeThes 3 ICTHHHMM 3HAYEHHAM BUMipIOBaHOI BeTH-
ynuu. o6 suaiith moXubKy pesayJsbTaTy BUMipioBaHb, PO3PAXOBYIOTH cepedHio
abconiomuy noxubky: .

Ax, = |x1 -Xx

Axy = Ix3 -

asececcrsvannee

AxH+AxAAx; + ... +AX

- n
Ax,, = ————-—————n )
abo
lxl—xcep. +|x2_xcep.|+lx3 cepl+"'+ xn—xcep.

Ax

cep. .
n

SAxOu 6ysa MOMKJIMBICTS BUIOTOBHUTH a0COJIIOTHO TOYHMIE HNPUJIA] I BUKODPHCTATH
HOTo 1J1A Ayske BEeJMKOI KinbKOCTi BHMIpIOBaHB, TO AXcep NpAMYBaso 6 OO HyJd,
a cepeJHe 3HAUEHHA 3PIBHAMOCH OH 3 iCTHHHUM 3HAYeHHSAM BUMiPIOBAHOL BEJIMYUHU.

OckiJapKY BUMiDIOBAHHSA IIPOBOJATE 34 JOIIOMOI'OI0 NPUJIAAiB, AKI MAlOTh oxub-
Ky, TO moxubKa BUMipIOBaHHS

A = Annn. + Anpnn. .

3MeHuleHnA BUNIAJKOBOI NOXUOKHY 31 30iabIIeHHAM KiNpKOCTI BUMipiOBaHb A03-
BOJISIE BBAXKATH, L0 IPU AOCHUTH BEJHKIH KiJIBKOCTI BUMipIOBaHb MOXUOKa IIPAMYE
A0 NOXUOKHU NPUAARY Appuy.



