JIEKIIISA 2
Po3nin 1. TeopeTuuHi OCHOBH BUMIPIOBaHb Ta BUMIPIOBaJIbHI 3aCO0U

Tema 1.1: ®i3u4HI BeTUYUHYU 1 TOXHUOKH BUMIPIOBaHb

Jlekuisi 2. BumiproBaHHs (Pi3MYHUX BEJIMYHMH K CKJIAJ0BA HAYKOBHUX
AOCJIi/IKEeHb

ILinan
1. TlonAaTTs npo BUMiproBaHHS (PiI3MYHUX BEITMYHUH
2. Knacudikariis BAMIpIOBaHb.

3. Buau BuMiproBaHb

1. HHonamms npo eumiprosanus hizuunux eenruvun

BuwmiproBanHs mosisirae B MOPIBHSHHI BUMIPIOBAHOI BEJIMYMHU 3 JCSKUM ii
3HAYCHHSIM, TPUUHATAM 3a oAuHMI0. [lpu 1mbpOMy Oyab-sike BHUMIPIOBAHHS
3MIIHCHIOIOTH O0OB'SI3KOBO IIJISIXOM BUKOHAHHS (DI3MYHOTO €KCIIEPUMEHTY, B IKOMY
B3a€EMO/IIIOTh 00'€KT BUMIPIOBAHHS 1 32CO0M BUMIPIOBAJIbHOT TEXHIKH, a TAKOXK, 32
HEOOX1HOCTI, MNIJIIXOM BHUKOHAHHS TIEBHUX OOUYMCIIOBAILHUX TMPOIEAYp Hal
OTPUMaHUMM  pe3ysbTaTamMH. BuMIpIOBaHHS  MOXHa  XapakTepU3yBaTH,
BpPaxOBYIOUM I1XHI pI3HI O3HaKU. SIKICTb OTPUMYBAaHHMX pE3YyJbTaTIB 3HAYHOIO
MIpOIO0 3aJICKUTh BiJI 3aCTOCOBYBAaHHUX IPHUHIIMINB, METOAIB, METOAUK Ta BHJIB
BUMIPIOBaHb.

Ilpunyun eumiprosanns - ne Gi3UYHUN 3aK0H, €(EKT, SBHUINE, HA SKUX
I'PYHTYETHCSI BAMIPIOBaHHS, TOOTO HAYKOBa OCHOBA BUMIPIOBAHHS.

3a pi3UYHUM TPUHIMIIOM, MOKJIAJEHUM B OCHOBY BHUMIPIOBAHHS, a TaKOX
3aJIeKHO BIJ Tally3l HAyKM 1 TEXHOJIOTIi PO3PI3HSIOTH €JIEeKTPUYHI, MAarHiTHI,
MEXaHI4YHI, aKyCTH4YHI, ONTHUYHI, KBAaHTOBI, XIMIYHI Ta 1HII BUMIPIOBaHHS.
Memoo eumiproeanns - 11¢ 3arajbHa JIOT1YHA MTOCTIOBHICTh OTiepalliii 3 3acodamu
BUMIPIOBAJIbHOI TE€XHIKH, III0 BUKOHYIOTh TIPU 31HCHEHHI BUMIPIOBAHb 332 TIEBHUM

IIPUHLIATIOM.



OmuH 1 TOW caMuii METOJT BHUMIPIOBAaHHS MOKHa 3aCTOCOBYBATH IS
BUMIPIOBAaHHS DPi3HUX BennurH. KOHKpeTHa Ha3Ba METOAY MOXKE 3aJIeKaTh Bif
MPUHIIUITY BUMIPIOBAHHS.

Memoouxka eumiprogannb, a00 1HAKIIEC - GUMIPIOGAIbHA NpOUedypa — T1ie
MOCTIOBHICTh OIlepallii, sKI HeoOXiAHO BUKOHATH 3 KoHkpeTHUMH 3BT s
BUMIPIOBaHHS 3aJ]laHOI0 TOYHICTIO II€BHOI BEJIMYMHHM 3a TIEBHHUM METOJIOM Ta
IPUHILIAIIOM BUMIPIOBaHHSA. MeToaunKa BUMIPIOBAHHSI CTOCYETHCS BUMIPIOBAHHS
KOHKPETHOT BEJIMYMHH. METOAUKY BHUMIPIOBaHHS 3a3BUYail OQOPMISIOTH Y
BUTJISA/II CIICLHIAIBHOTO IOKYMEHTA, SIKUM 1HOJ1 Ha3UBalOTh "MeTo/iuKka BUKOHAHHS
BumiptoBanb (MBB). VYV 1poMy JOKyMEHTI J€TalbHO PETJIaMEHTYIOTh
3aCTOCOBYBaHI 3aCO0M BHUMIPIOBAJIBHOI TE€XHIKH, iXHIO IMIJATOTOBKY J0 BUKOHAHHS
BUMIPIOBaHb, YMOBM BHUMIPIOBaHb, CaMl BHUMIPIOBAJIbHI oOIlepalli, crnocio
OTpaIlfOBaHHS pe3yNbTaTiB Ta ixwe momaHHsA. OmepaTop MOXKe BHKOHYBATH
BUMIPIOBaHHS 32 METOJUKOIO 0€3 3a1yueHHs JOAaTKOBHX 3aCO0IB 1 BUKOPUCTAHHS

J0JIaTKOBO1 1H(QOpMAIIii.

2. Knacudpixkauin eumiprosans

3aranoM KOKHE BUMIPIOBAHHA Tiepeadayae TOPIBHAHHS BEJIUYUHU 3
OJIMHULICIO, SIKA BIITBOPIOETHCA Mipoto. OTKe, B KO)KHOMY BUMIPIOBaHH1 SIBHO 4H
HESBHO MPUCYTHS Mipa, 1 TOMY 3aJIeKHO Bl HASBHOCTI MiJ] 4aC BUMIPIOBAHHS MipH
AK OKpeMOro 3aco0y BHUMIPIOBAJIbHOI TEXHIKH, BHIUISIOTH PI3HI METOIHU
BUMIPIOBaHHS.

3a cnocoOOM MOPIBHSAHHA 3 MIPOIO PO3PI3HIIOTH TaKi METOJIM BUMIPIOBAHb:
0e31mocepeTHHOTO OIIHIOBAHHS, TIOPIBHSIHHS 3 MIPOIO Ta KOMOTHOBaHI.

3a cmocoOOM OTpUMAaHHS pe3yibTaTy pPO3PI3HAIOTH MpsAMI Ta HENpsMi
BUMIPIOBAHHSA, @ OCTaHHI PO3JAUISIOTH Ha ONOCEPEAKOBaHI, CyMICHI Ta CYKYIHI
BUMIPIOBaHHS.

3a KIIBKICTIO ONPAllbOBYBAHUX MEPBUHHUX PE3YNbTATIB PO3PI3HAIOTH Pa3oBl

(omHOKpaTH1) Ta OGaraTopa3oBi (0araTtokpaTHi) BUMIpIOBaHHS.



3a xapakrepoM B3aemonii 3BT 3 00'ekToM AOCHIIKEHHS PO3PI3HAIOTH
KOHTaKTHI Ta 0€3KOHTAKTHI BUMIPIOBAHHS.

3a xapakTepoM 3MIHM BEJIMYMH Ta T[OKa3iB BUMIPIOBAIILHUX 3ac001B
PO3PI3HAIOTH CTATHYHI Ta JUHAMIYHI BUMIPIOBAHHS.

3a JIOKJIQJIHICTIO OI[IHIOBAaHHS TOYHOCTI pe3yJbTaTiB BUMIPIOBaHb
pPO3pI3HSAIOTH TEXHIUHI, JabopaTopHi (HAyKOBO-JIOCHIAHI) Ta METPOJIOTIUHI
(eTasmmoHHI1, MpenM3iiiH1) BUMIpIOBAHHS.

Knacugixayis memoodis eumiproeanv Memoou 6e3nocepedHb020 oyiHIO8aAHH S

Metoau 0Oe3mocepeiHhOTO OIIHIOBAaHHS - II€ METOJM BHUMIPIOBaHb, IO
TPYHTYIOTBCA Ha 3aCTOCYBaHHI 3ac001B BUMIpPIOBaHb (MpUJIaAiB, CUCTEM, KaHAJIB
Yl YCTAHOBOK) 1 3a MOTPEOM - 1 BUMIPIOBAJILHUX IEPETBOPIOBAYIB, a 3HAYCHHS
BUMIPIOBAHOT BEJTMYMHHA BU3HAYAIOTh 32 IXHIMH ITOKa3aMHU

X:XU.

Hampukinasn, BUMIpIOBaHHS CHJIM €JIEKTPUYHOTO CTPYMY aMIIEPMETPOM YU
TeMrepaTrypu - TepmomeTpom.lle MeTon Oe3nocepeAHLOTO OIIHIOBAHHSI, OCKIIBKU
3a MOKa30M aMIiepMeTpa MU O€3MOCEPEeIHbO BH3HAYAEMO CHUIIy BUMIPIOBAHOTO
CTPyMY B KOJIi, 3@ IOKa30M TEPMOMETpA - TEMIIEPATypy B IEBHOMY MicIl 00'€KTa.

Jlo MeToaiB Oe3mocepeIHLOTO OIIHIOBAHHS HalIeXaTh TAKOK BUMIPIOBAHHS,
i dYac SKUX pa3oM 3 BHUMIPIOBAJbHUMHU TMPWIAJIaMd BUKOPUCTOBYIOTh
BUMIPIOBaJIbHI TNEPETBOpPIOBaYil. 30KpeMa, BUMIPIOBAHHS CHUJIM CTpyMy 3a
JIOTIOMOTOI0 aMIIepMETpa 1 BHMIPIOBAIBHOTO TpaHcpopMaropa CTpymy, IO
3aCTOCOBYETHCS JIJIS PO3MIMPCHHS TPaHUIb BUMIPIOBAHHS aMIIepMETpa, HAJICKUTh
0 METOJy Oe3MoCepeHbOTO OIIHIOBaHHA. TakuM METOJIOM BHMIPIOBAHHS €
BUMIPIOBAHHS TEMIIEPATYPH 3a JOIMIOMOTOI0 TEPMOEIEKTPUYHOTO MEePETBOPIOBaYa
Ta BTOPUHHOTO MIJIIBOJIBTMETPA, SIKIIO IIKAITy OCTAaHHBOTO IPOTpajyHoOBaHO B
OJIMHULIAX TEMIIEPaTypH.

B meromax OGesmocepenHbOro OIIHIOBAaHHS HAsSBHICTh MipHW Ta oOImepartii
nopiBHSIHHS 000B'si3koBl. OpHaK y BUIMAAKYy 3aco0iB BHUMIPIOBaHb, 30KpeMa
BUMIPIOBAJILHUX TPHWIAJIB, Mipa HE € He3aleKHUM 3aco00M BHUMIPIOBAIBLHOT

TEXHIKHA 31 CBOIMH HOPMOBAaHUMHU METPOJIOTIYHUMH XapaKTEPUCTUKAMU, & TIIbKU



CKJIaIOBOI0 YAaCTHHOIO, €JIEMEHTOM IMpHIagy. XapakTEpPUCTUKU TaKOoi MIpH (K
eJIeMEHTa TMpHJIaZy) BpaxOBaHO IiJi Yac HOPMYBaHHS METPOJIOTIYHHUX
XapaKTEepUCTUK TMpwiany sk wuoro. Ilig yac BUMIpIOBaHHS 1 MOAAQJIBIIOTO
OTpAITIOBAHHS  pE3yJbTaTiB, 30KpeMa OIlIHIOBAaHHS TOYHOCTI PE3yJIbTaTy
BUMIPIOBAHHS, EKCIIEPUMEHTATOp HE BPaxOBY€ XapaKTEPUCTHUKUA MipH, a
KOPHUCTY€EThCSA XapaKTEPUCTUKAMU BChOTO MPHUIady.

Memoo nopieuanms 3 Mipoio

Ile Meroau, siKi TPYHTYIOTBbCS HA 0008'3KOGOMY BUKOPUCMAHHI MIpu ma
npucmporo nopisHanusa (kommnaparopa) sk okpemux 3BT 1, 3a HeE0OXIIHOCTI
BUMIPIOBAJIbHUX  [E€PETBOPIOBAYIB, a 3HAYEHHS BUMIPIOBAHOI  BEJIMYMHU
BCTAHOBJIIOIOTh TMPU BIIPOBIJHOMY CIpalfoBaHHl kommaparopa. [lopiBHIOIOTH
BUMIPIOBaHY BEJIMYHHY 3 MIPOIO JJBOMA METOJIaMH:

. [UIIXOM 31CTaBJICHHS 3HAYeHb MIPU 1 BUMIPIOBAHOI BETUYMHU 32 OJIMH
pas;

. IUIIXOM 3pIBHOBa)KYBaHHS BHUMIPIOBAHOI BEJIMYHMHH IOCIiIOBHUM
3HAYEHHSMH MIpHU.

Ha 3aBepmanbHOMYy eTari 3piBHOBa)XYBaHHS 3a0e3MEUye€ThCsl B3a€MHA
KOMITeHcallisi edeKkTiB Aii Ha KOMIIapaTop SK BUMIPIOBAHOI BEJIMYMHU, TaK 1
BEJINYMHU, BIJITBOPIOBAHO1 MIpOI0, TO TaKui METOJ 4acTo
HA3UBAIOTh KOMNEHCAYIUHUM MEeMOOOM SUMIPIOBAHHSI.

Kpim Toro, ockiunbku pe3ynbTyrounid edekT il Ha KommapaTop 000X
BEJIMYMH Yy pa3i 3piBHOBaXYBaHHS JOBOISATH JO HYJSA, TO I[EW METOHd IIe
HA3UBAIOTbh H)JIb08UM MEMOOOM GUMIDIOBAHHSI.

[HOMI TIe 3acCTOCOBYIOTH Ha3By "memood npomucmasienHs'", OCKUTbKH
BUMIPIOBaHY BEJIMUMUHY HIOM MPOTUCTABISIOTh BUXI1/IHIA BEJIMUYUHI MIPH.

Onnak, 3a CBOEW  CYTTIO 1 KOMHEHCAYiliHUti  Memoo, 1 HYIboGuUll
Memoo, 1 Memod npomucmasieHts -1€ Pi3HI Ha3BH, IO BiIOOPaKaOTh PIi3HI
aCIeKTU Memooy opieHsaHHA 3 Mipoto. OCHOBHA OCOOJIMBICTh METOIB MOPIBHIHHS
3 MIPOIO -BUKOPUCTAHHS B TIPOIIECI BUMIPIOBAHHS MIpH K 3aCO0Y BHUMIPIOBAIBLHOT

TexHIKU. [1 moka3, a TakoX 1HII METPOJIOTIYHI XapaKTePUCTUKU 0e3MoCcepeTHbO



BpPaxoBYIOTh 1] Yac BU3HAYEHHS Pe3yJbTaTy BUMIPIOBAHHS W OI[IHIOBaHHS HOTO
SIKOCTI.

SAkmo BuxigHAa BeJIWYMHA MIpW 1 BUMIpIOBaHA BEJIMYMHA OJHOPIAHI, TO
KaKyTh, IO 3/IIHCHEHO BUMIPIOBAHHSI MEMOOOM 0e3n0cepednb020 NOPIGHAHHS 3
Mipoto. peaizalli€lo bOro METOTy BUMIPIOBAHHS JIOCATAIOTh HAUBUWOI MOYHOCHI
BUMIDIOBAHHA, U0 BU3HAYAETHCA JIUIIE MOYHICMIO MIPU MA KOMNapamopa.

Jlna 6araTb0X BETMYMH CTBOPEHHS MPOCTOI Ta BUCOKOTOYHOI PEryIbOBaHOT
MIpH, @ TaKOX BIJAMOBIJHOTO KOMITAPATOPA-MPUCTPOIO MOPIBHSIHHSA - € CKIIAJHUM
3aBlaHHsAM. ToMy 4acTO BHMIPIOBaHY BEJIWYUHY MOMEPEAHBO MEPETBOPIOIOTH 3a
JIOTIOMOT'0K0 BUMIPIOBAJIBHOIO MEPETBOPIOBaYa (BUMIPIOBAIIBHUX IIEPETBOPIOBAYIB)
B IHUIYy BEJIUYMHY, JUIsl SIKOI CTBOPEHHS MIpU Ta HPUCTPOIO TOPIBHSHHS HE
CTAaHOBUTH OCOOJHMBHX TPYIHOIIIB. Y TaKOMYy BHIIQJKy MOKHAa TOBOPUTH TIPO
BUMIPIOBAHHS MEMOOOM ONOCePeOK08aH020 NopieHsanHA 3 Mipor. Hanpukian,
BUMIPIOIOUYM  CHJIy  OCTIHHOTO  €JIEKTPUYHOTO  CTPYMYy MOXKHA  CIIOYATKy
NEPETBOPUTA HOTO 3a JOMOMOTOI0 3pa3KOBOTO (€TAJIOHHOTO) pe3ucTopa B
HAMpyTy, AKy TMICIS 1bOTO MOXXHA BHUMIPSATH IUIIXOM  0€3MOoCepeHBOr0
MOPIBHSAHHS 3 MIpOI0 Hampyru. Pe3ynbTrar BUMIpIOBaHHS CTPyMY 3HAXOISTh SIK
MOKa3 MipW HampyTH, MOJIJIEHOI Ha Omip pe3uctopa. TOUHICTh BUMIPIOBaHHS B
bOMY BHUIAJKy BH3HAYAETHCS TOYHICTIO MIpH, KOMIapaTropa Ta 3pa3KOBOI0
€TAJIOHHOTO PE3UCTOpa, TOOTO BOHA MEHIIA HIK Yy METOIl 0e3mocepeaHbOro
MOPIBHSIHHS 3 MIpOIO.

Memoo zamiwenns

Meroa 3amilieHHs — 1€ METOJ| PI3HOYACOBOTO MOPIBHSIHHS BUMIPIOBAHOL
BEJMYMHU 3 MIpOIO, B SIKOMY KOMIIAapaTOpOM CIYI'ye€ BHUMIPIOBAJIbHUN MPHIIa]
(BII). BumiptoBaHHs BiAOyBaeTbCad y [Ba €Tald, CHOYATKy MiJ 4ac MEepUIoro
BUMIpIOBaHHA [0 BXoay mpwiiamy I eAHYIOTh 00'€KT 1 3amam'siITOBYIOTh eheKT Jii
BUMIiproBaHoi BenmuuHu Ha BII, TOOTO moka3 mpuiamy X, a OTIM il 4ac APYTroro
BUMIPIOBAHHS JI0 BXOJAY MpWiIaay MiJI'€AHYIOTh BUXIJ PEryibOBaHOI MipH el
[O0Ka3 BIJHOBIIIOIOTh, PETYNIOIOYM BUXIAHY BEIMUMHY Mipu Xm. Ak pe3ynbrar

BUMIPIOBaHHS MIPUIMAIOTh MOKa3 Mipu x = X, .



Kombinosani memoou

CyTb KOMOIHOBAaHOTO METOAY MOJISTa€ B TOMY, 1[0 B MPOIEC] BUMiIPIOBAHHS
OepyTh Oe3mocepeHIO YYacTh K BUMIPIOBAIBHUMN MU, TakK 1 Mipa, a pe3yIbTaT
BUMIPIOBAHOT BEJTMYMHU BU3HAYAIOTH 3a TIOKa3aMH MipH 1 mpwiamy. Taki MeToau
e HA3MBAIOTh METOIaMH HEMOBHOTO 3piBHOBa)XYBaHHS
Ta pizHuyesumu (Ougepenyinuumu) METOIaMHU.

Memoou 36iey

[li ™MeTroau BUKOPUCTOBYIOTh JJIS BHUMIPIOBAHHS BEJIMYHMH TMPOCTOPY
(BUMIpIOBaHHSl JIOBKMHM) 4YM 4Yacy (BHUMIPIOBaHHSI I1HTEpBaJiB 4acy, Mepiony,
YacTOTH), 1 MOJATAlOTh BOHH y TOMY, IO Pi3HULA MK e(eKTaMu, BUKIMKAaHUMU
JI€I0 Ha KOMIIApaTop BUMIPIOBAHOI Ta 3pa3KOBO1 BETUYHNH, BUBHAYAETHCS 3a 301roM
BIIMOBIHUX TOJIJIOK MIKa7d (BUMIPIOBaHHS JOBXHHHU) YW MEPIOJUYHUX CUTHAIIB
(BUMIpIOBaHHSI 4YaCOBUX MapaMeTpiB). TUMOBUMH MPHUKIATAMUA TaKOrO0 METOIY
BUMIPIOBaHb € BUMIPIOBAHHS JOBXHHH IITAHTCHIUPKYJIEM 3 HOHIyCOM (METO
HOHlyCa) METO/I MOJIBITHOTO 30ITy, a TAKOK BUMIPIOBAHHS YaCTOTU CTPOOOCKOIIOM
(cTpoOOCKOMIYHUN METO).

Memoo o0noeo 36icy (Houiyca). 1le MeTONl 3 OJHOPA30BUM TOPIBHSIHHSIM BU-
XITHUX MITOK (BEJIMYMH) JIBOX OaraTO3HA4HMX Mip, KOXHA 3 AKUX Mae [Hii
BiJICTaHI MK MITKamMu (IMITyJIbCaMH IIiJl 4aCc BUMIPIOBAHHS dYacy), MPUYOMY
HYJIbOBI MITKH IIMX Mip 3MIIIEHI MK COOOI0 Ha pO3Mip BUMIPIOBAHOI BEJIIMYUHHU.
UucnoBe 3HaYCHHS Pe3yJIbTaT) BUMIPIOBAHHS BU3HAYAETHCS HOMEPAMH MITOK JIBOX
IIKaJ, K1 301raloThCs.

Memoo noositinozo 36icy nonsirae 'y ToMmy, 10 TepioauyHa (y yaci 4u
MPOCTOpi) BEIMYMHA TIOPIBHIOETBCS 3  IEPIOAUYHOI0  BEIWYMHOIO,  sKa
BIITBOPIOETHCS 0arato 3Hau/0r HEPErYIhOBAHOKO MiIpOI0, MPHUUOMY pe3yibTar
BuMiptoBanHsa  (mepion /, - iHTepBal MK ~ MiTKamu  (IMIIyJbcamu) 3
BUMIPIOBAJILHOTO 00'€KTa) BU3HAYAETHCA KUIBKICTIO IHTEPBAJIB MIX JBOMA
CYCIIHIMM 30IraHHSIMH MITOK (IMIIyJIbCIB) Ta MEPIOJOM [, -IHTEPBAJIOM MIXK

MITKamM# (IMITyJbCaMU) BUX1HOT BEJIMYMHU MIPH.



Jlis BUMIpIOBaHb BEJIWYHMH CHEIIAIbHUX O0O0'€KTIB 3aCTOCOBYIOTH 1HIII
cnenudiuHi METOIU. 30KpeMa PE30HAHCHUN METOJ] Ta METOJT OUTTIB.

Pesonancruii memoo BUMIpIOBaHHS - 11€ OJIMH 13 METOJIIB IMOPIBHSIHHS, KU
MoJIATa€ y TOMY, IO 3HAYEHHS BUMIPIOBAHOI BEIMYMHHM 3HAXOIATHh 3 BIJIOMOI
YMOBH JIOCSATHEHHS PE30HAHCY y €JICKTPUYHOMY KOJIi, MEXaHiIuHi{, aKyCTHYHINA 91
HIIHA CUCTEMI, a HaBITh HA aTOMHOMY YH SIZIGPHOMY PiBHI TOIIIO.

Memoo 6ummise -1e OAMH 13 PI3HUIEBUX METONIB, Yy SKOMY
BUKOPUCTOBYIOTh  SIBHILIE OHUTTIB MDK 4YacTOTaMd JBOX CHUTHATIB, IO

MOPIBHIOIOTHCS: OJTHOIO BUMIPIOBAHOTO, @ 1HIIOTO - 3pa3KOBOIO.

3 Buou eumiprosans

3 morisAay OTpUMaHHS 3HAYEHHS (3HAYEHb) BHUMIPIOBAHOI BEIWYMHU 3a
pe3yibTaTaMu TMEPBUHHUX BHUMIPIOBAHb PO3PI3HAIOTH NpsIMI  Ta  HEMpsMI
BUMIpIOBaHHA. Jl0 HEmpsiMUX HalieXaTh OIOCEPENKOBaHI, CYMICHI Ta CYKYIHI
BUMIPIOBaHHS.

IIpami eumiprosanms

[IpsiMe BUMIpIOBaHHS - 1I€¢ BUMIPIOBaHHS OJHIET BEJIMYMHU, M1 Yac SIKOTO II
3HAUEHHS OTPUMYIOTh O€3MOCePEeHbO 3a TOKa30M BiAmnoBiaHoro npunanxy XII, 6e3
HEOOXITHUX JUIsI 3HAXO/PKCHHSI 3HAYEHHS BUMIPIOBAHOI BETWYMHH JOJIATKOBHUX
oOuucnenb. llpuknanu npsMHUX BHUMIPIOBaHb: BUMIPIOBAHHS CUJIM CTPYMY
aMIIepMETPOM, JOBXKHHH JIHINKOIO, IHTEPBANy 4acy TOJMHHUKOM, TEMIIEpaTypH
TEPMOMETPOM, EIEKTPUYHOTO OMOpPYy OMMETPOM TOIIO. 3HAYCHHS] BHUMIPIOBAHOI
BEJIMYMHU BBAKAETHCS 3HAUACHUM MPSAMO, SKIIO IIKAITY BUMIPIOBAJIHHOTO 3aC00y
MPOrpaayioBaHO MPSMO y BIATOBIAHUX 3HAYCHHSIX BUMIPIOBAHOI BETUYMHHU a00
OTOCepeIKOBaHO uepe3 Tabiuiro yu rpadik. Hampukman, mig yac BUMIpIOBaHHS
OTIOpY MOKa3 OMMETpa 1 Oe3MOCePEeTHbO Ja€ 3HAYCHHS OTIOpY .

BumiproBanHsI BBaXXaOTh TAKOXK MPSIMUM 1 TOJI1, KOJIM PE3yJIbTaT 3HAXOSTh
IUISXOM OIpPAIIOBaHHS PE3yJbTaTiB CIOCTEPEkKEHh O0€3 MEPETBOPEHHS POAY
BETMYMHU, TOOTO KOJHM PE3yJbTaT BHUMIPIOBAHHS 1 PE3yJbTaT OKPEMOTO

CIIOCTCPECIKCHHA € OAHOIO poay. HaHpI/IKJIaI[, AKIIO AJI1 PO3HMIMPCHHA I'paHHIb



BUMIPIOBAHHS aMIlepMeTpa 3aCTOCOBYIOTh BUMIPIOBAIBHUI TpaHchopMaTop
CTpyMY, BOJBTMETPAa — BUMIPIOBAILHUI TpaHC(POpPMATOP HAMPYTH YW TOIIIBHHUK
Hampyru Tomio. Pe3ynbrar BHUMIpIOBAaHHS B 1bOMY BHMAAKy € JOOYTKOM
MacmTabHOro Koe]iIlieHTa K,, BIAMIOBIIHOTO MAacIITaOHOTO TMepeTBOpIOBada Ha
noka3 npwiaany X = k,X,BumipioBanHs € nOpsSMUM, HaBiTh SKIIO HEOOXIIHI
JIOIATKOB1 BUMIPIOBaHHSl BIUIMBAIOYMX BEJIWYMH, HAMNpUKIAA, W00 3poOuTu
KOPEKIIIF0 CUCTEMAaTUYHHX BILTUBIB.

Onocepeoxko6aHi GUMIPIOBAHHS
[Tlim wac omocepeaKOBaHMX BHMIpPIOBaHb 3HAYEHHS BEIWYMHH ¥ 3HAXOATH 32
pe3yibTaTaMu Oe3MoCepeHIX BUMIPIOBaHb BeWdIHMH X/, X5, X5,..., X, Kl TIOB'A13aHI
3 Het0 (PYHKIIHHOKO 3aJISKHICTIO ¥ = /{X1, X5, X3,...,X)

SIKIo pe3ynbTaTH BUMIPIOBAaHb apTyMEHTIB TIO3HAYHTH SIK X/, X, X3,...,X,,, TO
pe3yibTaT  OMOCEPEJAKOBAHOTO  BUMIPIOBAHHA  OTPUMYIOTh  I1JICTAHOBKOIO
pe3yibTaTiB  BHUMIPIOBaHb  BEJIMYMH-aPTYMEHTIB Yy  BIJIIOBIIHE  PIBHAHHS
BUMIPIOBAHHS V = /(X1,X2,X3,...,X,).

[IpukinagoM oOmMocepeaKOBAHOTO BHUMIPIOBAHHS € BHUMIPIOBAHHSA OIOPY
CIIOKMBaYa 3a pe3yibTaTaMu MPSMUX BHUMIPIOBAaHb CTPYMYy aMmIEepMETPOM Ta
HAIPYTU BOJILTMETPOM 332 YMOBH KUBJICHHS CXEMH BiJ JPKEpEJIa Halpyroio.

Cymicui eumiprosarnts. Bumiprosauns napamempie 3anexcrocmei

CyMICHI BHUMIpPIOBaHHSI TEPEBaXHO BUKOPUCTOBYIOTH ISl 3HAXOJKEHHS
GyHKIIOHATBHUX 3aJIEKHOCTEH MK JIeKUIbKkoMa (DI3MYHUMHU BEJIIMYMHAMU, Y HAM
MPOCTILIOMY BUMNAJAKY - MIXK JBoMa X 1a Y

Y(X) = F[x].

Tak, HanmpukiIaa, CyMiCHO BUMIPIOIOTh JIEKUIbKA 3HAYEHb BX1IHOT BEIMYUHU
- TEMIIepaTypH 1 BIAMOBIIHI 3HAYEHHSI BUX1JIHOI BEJIMYMHU- OMOPY MEPETBOPIOBAaYa
JUIST BCTAQHOBJICHHS TIUIAXOM TIPOBEJICHHS BIAMOBIAHUX OOYMCICHb (PYHKITITT
CTaTUYHOI XapaTepUCTUKH TEPMOTIEPETBOPIOBAYA OIOPY.

3arasioM (QyHKIlSE MDK BXIJTHOIO Ta BUXIJHOIO BEJIUYMHAMH MOXE OyTH SK
[1iHIIIHOIO, TaK 1 HENIHIMHOI BITHOCHO SIK HE3aJIe)KHOTO apryMmMeHty X, Tak 1

IIyKaHUX KoeiieHTiB. CyKynHi UMIDIOBAHHS (2PYNOGI GUMIDIOBAHHS)



[cHYIOTH PI3HOMAaHITHI 3aCTOCYBaHHS CYKyHHHX BHMipioBaHb. OCHOBHOIO
iXHBOIO O3HAKOIO € T€, IO TaKi BUMIPIOBAHHS BUKOPUCTOBYIOTH JJIs 3HAXOKEHHS
3HAYEHHA HE OJHIET BEJIMYMHHU, a TIEBHOI KUIBKOCTI OJTHOPIIHUX BEJIUYHH, IPUUOMY
NEPBUHHUMH pe3yJbTaTaMH € KOMOIHAIIT CyKyTHOT 1T ITyKaHUX BEINYHH.

[IpuknagoM CyKyIHOTO BHUMIPIOBAHHS € BHUMIPIOBAHHS [l BU3HAYCHHS
IHAMBIYyaJIbHUX 3HA4Y€Hb OINOPIB PE3UCTUBHUX CITOK 3a pe3yJbTaTaMU iXHBOTO
CYKYITHOTO BIUTMBY. SIKIIO [0 BHYTPIIIHIX BY3JIIB TaKOi CITKM HEMae MPSMOTO
JOCTYITY, TO IPUHIIUIIOBO HEMOXKJIMBO 0€3MOCEePEHHO BUMIPSTH 3HAYEHHS OIMOPIB
€JIEMEHTIB Takol CITKA. TyT MOXuB1 mpsiMi (3a JONOMOTOI OMMETpA) 4YH
OMOCEepEIKOBaHI (HAMpUKIaA, 3a JONOMOTOI aMmIepMeTpa - BOJBTMETPA)
BUMIPIOBAHHS €KBIBAJICHTHUX OINOPIB MK 30BHIIIHIMH By3JaMu (EJIEKTPOJaMHM)
CITKH, MPUYOMY KOXKEH pe3yibTaT BUMIPIOBAHHSA € (YHKIIEO (pe3ynbTaToM)
3MIIIAHOTO (TapajIeIbHO-TIOCTIIOBHOT0) BBIMKHEHHS BCIX €JIEMEHTIB (PE3UCTOPIB)
CITKU

Taki cami npoOjseMu MOXKYTh BHUHHUKATH Yy BHUIIAJKy OaratoeieMeHTHHUX
BUMIPIOBAJILHUX TIEPETBOPIOBAYIB 3 OOMEKEHOIO KUIBKICTIO BUBOJIIB, HAPUKIIA],
MIKpPO-EJIEKTPOHHUX (BUTOTOBJIEHUX Yy BUIJIAII MIKPOCXEMHU) LU(PO-aHAIOTOBUX
neperBoproBauiB (LIAII). ¥ Takux IIAII Takox HEMOXKINBO HE3aJIEKHO BUMIPSATH
OTIOPH OKPEMHX HOT0 PE3UCTOPIB, OCKUIbKM BHYTPIIIHI BY3JU (CHOTyYCHHS
OKpPEMHUX PE3UCTOPIB) HE MAalOTh 30BHIIIHIX BUBOJIB, TOOTO € HEIOCTYIMHUMH JI0
BUMIPIOBaHb.

CykynHi BUMIPIOBaHHS 31MCHIOIOTH MMiJ Yac KajiOpyBaHHS HaOOpiB Mip.
Xo4a KOXKHY Mipy 3 IIbOr0 HaOOpy MOXHA 3aCTOCOBYBAaTH OKPEMO, OJJTHAK OCHOBHE
NpU3HAUYEHHS TaKUX HAOOPIB - IXHE CyKynmHe BUKOpUCTaHHs. Hanpukiazn, Hexail B
HaOop1 rup /Uit 3BakyBaHHs B Aiana3oHi 1-1000 r BUKOPUCTOBYIOTh TUPKU MaCOIO
Ir,21,2r,151;10r,20T1,20 T, 50 T; 100 T, 200 1, 200 T 1 500 1. Ilig yac
3Ba)XYBaHHS BHKOPUCTOBYIOTH pi3HI KOMOIHamii THp (3aJI€KHO B Macu
3BAXYBAaHUX TUI), TOMY JJid OTPUMaHHS TPUOJM3HO OJHAKOBOI TOYHOCTI

3Ba)XYBAaHHS Yy BChOMY JIiama3oHl JOUUIGHO MaTH 3HAYEHHS Mac OKPEMUX THD Y



CYKYIHIN 3aJIe)KHOCTI MpHU BIATBOPEHHI HUMH PI3HHUX 3HA4eHb Macu. Tomy Taki
HaOOpH HEOOX1AHO KaTiOpyBaTH CyKyITHO.

KamibpyBannss HaOOpiB Mip, BU3HAUYEHHS IapaMeTpiB OaraToeIeMEHTHHUX
IPUCTPOIB, €NEMEHTH SKUX BUKOPUCTOBYIOTh CYKYITHO, 3A1MCHIOIOTH IUISXOM
BUKOHAHHS CYKYIMHHUX BHMIPIOBaHb. IXHBOIO OCOOJMBICTIO € T€, IO 3a TPYIHOI0
pe3yJIbTaTiB BUMIPIOBAHb CYKYITHOI /i1 PI3HUX KOMOIHAIIIM OJTHOTUITHUX €JIEMCHTIB
JOCTIPKYBAaHOTO  00'€eKTa 3HAXONATh 'Halkpami', y TIEBHOMY 3Ha4YeHHI,
1HIMBIIyalibH1 3HaYCHHSI apaMeTpPiB X €JIEMEHTIB.

Pe3ynpraT TakMx BUMIPIOBaHb € (YHKIIEO CYKYyHHOI [1i OJHOYacHO
BUMIPIOBAHUX JEKUIbKOX BeNWYWH. [Ipy 1mboMy, 3aJIeKHO BijJ TOro, 4M HIyKaH1
BEJIMYMHU JI0 KOKHOTO PE3yJIbTaTy BUMIPIOBAHHS BXOJSAThH JIHINHO YU HENIHINHO,
CYKYIIHI BUMIPIOBaHHSI MO>KHA PO3JIJIMTH Ha JIIHIMHI Ta HemiHiiHI. [IpoBiBIIHM BCi
MO>KJIMB1 BUMIPIOBAHHSI CYKYITHOT JIii OKPEMHUX €JIEMEHTIB 1 OTPUMABIIM ITEPBUHHI
pe3ynbpTaTH, MOXHa chOpPMYBATH CHUCTEMY (JIHIMHUX YU HENIHIMHUX) pPIBHSHb.
HeBinoMuMHu y nuX piBHSHHSX CaMe€ 1 € IIyKaHl 3HAYE€HHSI OKPEMUX E€JIEMEHTIB, SIK1
3HaXOJATh B PE3YyJIbTaTi pO3B'A3yBaHHS OTPUMAHOI CUCTEMU PIBHSIHb.

Paszosi  sumiprosanns. Pa3oBl  BUMIPIOBaHHS BUKOHYIOTH 32 YMOBH
CTaOUIbHUX TOKa3iB 3ac00IB BUMIPIOBaHb, TOOTO 32 YMOBHM HEBEIUKHUX 3MIHHUX
PEryJIIpHUX YU BUMAAKOBUX BIUTUBIB. 1100 mepekoHaTHCh y ¢cTabiIbHOCTI MTOKA31B,
3a3BUYail BUKOHYIOTh JIEKIJIbKa crocTepexeHb (3-4) 1 Sk pe3yapTaT BUOMPAIOTh
OJIMH 3 HUX, HE BUKOHYIOUYH SIKOTOCh OIpalfOBaHHSI.

bacamopaszosi seumiprosanus. Taki BUMIPIOBaHHSI HEOOXIJIHI y BHUITQJKaXx,
KOJIM TIOKa3Hu 3aco0iB BHUMIPIOBaHb € HECTAOUIBHUMH 1 PO3XOMKEHHSI MK HUMHU
MEPEBUIIYIOTh TIOMYCTUMI TPAHMIII, IO BCTAHOBIIOIOTHCS 3a KjacaMu TOYHOCTI Ta
IHIIMMU ~ METPOJIOTIYHUMHU ~ XapakTepucTukamu. IlpuymHaMu HecTaOlIBbHOCTI
MOKa3iB MEPEBAXKHO € 3MiHHI BILIMBY ITOXUOOK, HAIMPUKIIAA, IEPIOAUYHI 3aBaJId M
IIBUJIKA 3MiHA TMapamMeTpiB BUMIPIOBAIILHOTO KOJa, HAMPHKIIAA, po3psan Oarapei
YKUBJICHHS TOIIIO, a TAKOXK J[is1 BUIAJIKOBUX IIYMIB Ta 3aBaJl PI3HOT IPUPOAH.

[Tin ywac OGaraTopa3oBHX BHUMIPIOBaHb KUIBKICTh MEPBUHHHUX BHUMIPIOBAHb

CTAHOBUTH BiJl 3-4 1 @ 70 MIJIBHOHIB. Y CepeAHEHHSIM OTPUMAaHUX Pe3yJIbTaTiB (Un



3a JIOTIOMOTOI0 1HIIIUX CTATUCTUYHHUX METO/IB) MIABUILYIOTh TOYHICTh BUMIPIOBAaHb
3aBJIKHM B3a€MHII KOMIIEHCallil CKJIaJOBUX 3MIHHUX BIUIMBIB.

bararopa3oBi BUMIpIOBaHHS BHUKOHYIOTh TaKOXX 3 METOI 3HAXOKCHHS
NEBHUX XapaKTepUCTUK (mapaMeTpiB) cUrHaiiB | MoOmiB, TakuMX SK CEpeaHe
3HAUEHHA, CEpEeHE 3a MOJYJEM 1 CEepeJHbOKBAJIpAaTUYHE 3HAYEHHS, TPAJIEHT
TOIIO, & TAKOXK 3 METOIO CIIEKTPAIBLHOIO (YJACTOTHOTO) aHaJIi3y CUTHAJIIB.

baraTopa3oBi BUMipIOBaHHS 3 METOIO 3MEHIIICHHS BUTAKOBUX BIUIMBIB, a00
JUIS BU3HAUCHHSI CTAaTUCTUYHUX IapaMETPIB BHUITAJKOBUX IIPOIIECIB (CUTHAJIIB)
HA3UBAIOTh CIMAMUCMUYHUMU BUMIDIOBAHHAMU.

Koumaxmmi eumiproeanns. BUMipioBaHHS Ha3WBalOTh KOHTAKTHHUM, SKIIO
3BT Mae Oe3nocepeliHiii MEXaHIYHUW KOHTAaKT 3 JOCHIDKYBAaHHM OO0'€KTOM.
Hanpunana, 1yis BUMIpIOBaHHS CTPyMy BMHKA€EMO aMIIepMETP y BHMIpIOBAJIbHE
KOJIO, pO3MILNIYEMO TEPMOEIEKTPUUYHUN TEpeTBOPIOBaY B  JOCIIIKyBaHE
CepeloBUILIE IiJ] 4Yac BHUMIPIOBaHHS #oro temMmeparypu Ttomo. B Oararbox
Bumnajikax KOHTakT 3BT 3 00'ekTOM MO€e CIPUYMHUTH 3MIHY NTapamMeTpiB 00'€KTa,
30KpeMa 1 BUMIPIOBaHOI BeMWYMHU. Hampukian BMUKaHHS y KOJIO aMIepMeTrpa 3
HEHYJIbOBHUM OIIOPOM 3MIHIOE OMIp BIAMOBIAHOI BITKI KOJa Ta CTPyM Yy HIH,
PO3MIIIIEHHSI BUMIPIOBAJIBHOTO TMEPETBOPIOBaYa CKIHYEHHOI MAacH; HEBEIMKOMY
00'€KT1 MOKE CIPUYMHHUTH TEPEPO3NOiT TEMIIEpaTypyd B HbOMY TOIIO, "1 TaKMX
BUIAJIKaX BPAXOBYIOTh MOXUIMBUN HeratuBHuM BB 3BT Ha BuMIproBaH;
BEJIMYMHY, @ TaKOX B INEBHUX BUIIAJKaX - HETaTUBHUI BIUIUB CEpEIOBMILIA Ha
3BT.

besxonmaxmui (Oucmanyiiini) eumiprosanus. 1le BUMiproBaHHS, i 4a KX
HE ICHye Oe3nocepeqHboro MexaHiyHoro KoHTakty 3BT 3 mocmixyBaHHUM
00'eKTOM, a BHUMIpIOBaHy i1H(OpPMaILI0 TPO CTaH 00'€KTa OACPKYIOTh MLIAXO1
BUKOPHUCTAHHS PI13HOTO BUAY BUIIPOMIHIOBAHb: ONTHYHUX, aKyCTUYHUX, TEIIJIOBUX,
10HI3AIMMHNX, EJIEKTPOMATHITHUX TOM[O. TEOPETHUYHO TaKi BUIIPOMIHIOBAHHS
TaKO BIJIMOBITHO BIUIMBAIOTh HAa 00'€KT, HAIPUKJIIA/, aKyCTUYHI BUIIPOMIHIOBAHHS
CTBOPIOIOTh THUCK Ha JIOCIHIKYBaHY IOBEPXHIO, OJIHAK TaKWi BIUIUB € Habararo

MEHIIINM HIX Y BUIIAAKY KOHTAKTHUX BI/IMipI-OBaHB. Xoua B IEBHUX BI/IMipIOBaHHSIX



HEOOX1HO TakoXX BpaxoByBaTH B3aemofnito 3BT 3 oO'ektom  uepe3
BUIIPOMIHIOBaHHS.

Cmamuuyni sumiproeants. 1le BUMIpIOBaHHS BEJIMYUHU, IKY MOKHA BBaXKaTU
HE3MIHHOIO 32 4Yac BUMIPIOBAHHA, a00 SKIIO XapaKTEPUCTUKH 3MIHH BEJIHMYWHU
BIIMOBIAIOTh JWHAMIYHUM BiacTuBocTsM 3BT. Hampukian, BumiproBaHHS
JiaMeTpa, JOBXHHHU, MaCH CTPUXKHSA. /J[unamiuni eumiprosanns. 1le BUMIpIOBaHHS
BEJIMUMHH, SIKa 3MIHIOETHCS MPOTITOM BUMIPIOBAJILHOTO E€KCIIEPUMEHTY, a00 SAKIIO
XapaKTepUCTUKKW 3MIHM 11l€] BEJIWYMHU HE BIANOBIJAIOTh JUHAMIYHUM
BractuBocTsM 3BT. Hanpuknan, BuMipioBaHHS TEMIlepaTypd B IpPoOIECi
pO3irpiBaHHS MIYKK (3MIHIOETHCS BUMIpPIOBaHA BEJIMYMHA - TeMIeparypa) ado
BUMIPIOBaHHS cTanoi TEMIIEPATYPHU BiJIpazy icost PO3MIIIEHHS
TEPMOPE3UCTUBHOTO TIEPETBOPIOBAYA Yy JIOCHIIKYBaHE CEpPEIOBHINE - BIUIUB
IHEepIIIHHOCTI ~ BUMIPIOBAIILHOTO  TEPETBOpPIOBAaYa, BHACHIJIOK YOTO  OIIp
NEpETBOPIOBAYA 1€ HE JOCAT YCTaJICHOIO 3HAYCHHS.

Texniuni  eumiprosanns. lle TUMOB1I BUMIpIOBaHHA Ha oO0'ekTax 3
BUKOpUCTaHHAM Hamepen 3aganux 3BT, BuMiproBaJbHMX CXeM BIATMOBIAHO [0
KOHKPETHOI METOJMKM BHUMIpPIOBaHb. fIK MpaBWiO, MiJ Yac TAKUX BUMIPIOBaHb
CHEIlaJIbHO HE OIIHIOIOTh XapaKTePUCTUKU TOYHOCTI PE3YJIbTATIB, OCKUIBKHA BOHU
3aKjajZieHl 1€ Ha eTami IUIaHyBaHHS TaKUX BHUMIPIOBaHb Yy  BIJAMOBIAHIN
METpPOJIOTIYHIA YCTaHOBI, 3 ypaxyBaHHsAM BHKopucTOoBYyBaHMX 3BT Ta ymoB
BUMIpIOBaHb. Hampukiaa, BUMIpPIOBaHHsS MapaMeTpiB TeHepaTtopa eJIeKTPUYHOT
CTaHIlii (JiHIMHI Ta (a30Bl HANPYrd, CTPYMH, 4YAaCTOTA, MOTYXKHICTh TOIIO) B
npotieci Horo poOoTH.

Hayxoso-0ocnioni (nabopamopHi) sumipro8arHs.

Taki BuUMIpIOBaHHS 3IIMHIOIOTH MMiJA Yac JOCHIKEHb  (DI3UUHUX
3aKOHOMIPHOCTEHN B PI3HUX 00'€KTaxX HABKOJUIITHHOTO CBITY, 30Kpe€Ma CTBOPIOIOYHU
HOBI TEXHOJIOTii 1 3acO00M BUMIpPIOBAIBHOI TeXHIKH. [lepeBakHO 1€ HE THIOBI
BUMIPIOBAaHHA, 3a SAKUX HEOOXIHO CHellaJbHO T[UJIAaHYBaTH BHUMIPIOBAJIbLHUMN
eKCIIEPUMEHT, PO3pOOJSATH BUMIPIOBAJIbHY CXxeMy, oOrpyHTOByBatH BHOiIp 3BT

(30Kpema, IXHIX XapaKTepUCTUK TOYHOCTI), 3a0e3nedyBaTi YMOBH BUMIPIOBaHb Ta



HaJIC)KHE ONPAIFOBAHHS PE3YJIhTATIB BUMIPIOBAHb 3 OOOB'S3KOBUM OIIHIOBAaHHSIM
TOYHOCTI.

Memponozciuni (npeyusitini, emanioHHti) UMIPIOBAHHSL.

Ile BuMiproBaHHS B METPOJIOTIYHMX YCTaHOBaxX Mmija 4ac aociimkers 3BT,
CTBOPEHHSI HOBMX METOJMK BUMIPIOBaHb, IMiJ YaC METPOJIOTIYHUX BHUMIPOOYBaHb,
KOHTPOJIIO, aTecTallli Ta €KCIePTU3H, NepeaaBaHHs pO3MIpiB OAUMHUIL (PI3MUHUX
BeTMYMH TOMIO. Taki BHUMIPIOBAaHHSA 3IIHCHIOIOTH BIATMOBIZHO JO CYBOPO
periiaMeHTOBaHUX PEKOMEH 1allii, chOpMyIbOBAHUX Y BIAMOBIAHMX HOPMATUBHHUX

JAOKYMCHTAax, 10 4aCTO MarOThb CTAaTyC CTaHI[apTiB.

BucnoBok. 1. Byap-sike BUMIpIOBaHHS 3JIIHCHIOIOTH OOOB'SI3KOBO IIJISIXOM
BUKOHAHHS (PI3UYHOIO EKCIIEPUMEHTY, B IKOMY B3a€EMOJIIIOTh 00'€KT BUMIPIOBAHHS
1 3acO0M BUMIPIOBAJIBHOI TEXHIKH, a TaKOX, 32 HEOOX1HOCTI, IMIJIIXOM BUKOHAHHS
MEBHUX OOYUCITIOBAILHUX MPOIEAYP HAJ OTPUMAHUMU PE3YJIbTaTaMH.

2. BuMiproBaHHsI MOKHA XapaKTepU3yBaTH, BPAXOBYIOUH iXHI Pi3HI O3HAKH.
SAxicTh OTPUMYBaHUX PE3YJIbTATIB 3HAYHOIO MIPOIO 3aJICKHUTh BiJl 3aCTOCOBYBaHUX

MPUHIINIIB, METO1B, METOJIMK Ta BU/IB BUMIPIOBAHb.
IIuTaHHA 1J8 CAMOKOHTPOJIIO
1. B oMy monsirae CyTHICTh IPUHITUITY BUMIPIOBAHHS ?
2. HaBecTn kacuikariito BUMiplOBaHb.
3. Oxapakrepu3yiiTe npsMi BUMIPIOBaHHS.
4. Sxi BU 3HA€TE BUIU BUMIPIOBAHbK?
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