JIEKHIA 3
Po3nin 1. TeopeTuuHi OCHOBH BUMipIOBaHb Ta BUMIPIOBaJIbHI 3ac00U

Tema 1.2: 3aco6u BUMIpIOBaIbHOI TEXHIKH

Jleknis 3. Knacudikanisi Ta npusHavyeHHs 3ac00iB BUMipIOBAJbHOI TEXHIKH

Ilnan
1. [ToHsATTS 1 BUAM 3aCO01B BUMIPIOBAIBHOI TEXHIKH.
2. XapaKTepuCTHKH 3ac00iB BUMIPIOBAIbHOT TEXHIKH.

3. Kimacudikarrist METO/T1iB BUMIPIOBaHb.

1. IMousiTTs1 i BUAM 32C00iB BUMipPIOBAJILHOI TEXHIKH.

3acobaMyu  BUMIPIOBAIBHOI TEXHIKM Ha3MBAlOTh TEXHIUHI 3aco0u, fKi
3aCTOCOBYIOTHCSl IMiJI 4YaCc BUMIPIOBaHb 1 MalOTh HOPMOBAaHI METPOJIOTIYHI
XapaKTEPUCTUKU. METpOJIOTTYHUMU Ha3UBaIOThCs Tl Xapakrepuctuku 3BT, Bix sxux
3aJICKUTh TOYHICTh PE3YJIbTATIB, OJIEPIKAHUX 3 iX IOTIOMOTOIO.

Kuaacugikauisi 3ac00iB BUMIPIOBAJIBLHOI TEXHIKH

Knacudikariis 3aco0iB BUMIpIOBaJIBLHOI TEXHIKM HaBeleHa Ha puc. 1.1

J1o 3aco01B BUMIPIOBAJIbHOT TEXHIKK BIIHOCATHCSA 3aCO0M BUMIipIOBaHb - 3B
Ta BUMIpIOBaJIbHI pucTpoi - BITL.

3aci6 BumiproBanns 1e 3BT, skuii peanizye BCio mpoleaypy BUMIPIOBaHHS
(B1g KOHTaKTy 13 BuMiproBaHoro ®B 1o orpuManHs iHdopmanii npo ii 3Ha4YeHHA y
BU/I1 3pYYHOMY JJIS TOAAJIBIIOTO BUKOPUCTAHHS).

VY cBoto uepry 3B noauisroThCst Ha HACTYIHI BUTH:
- BUMIPIOBaJIbHI TPUIIA/IN;
. BUMIPIOBAJIbHI KaHAJIH;
. BUMIPIOBAJIbHI CUCTEMU;
- k011081 3B;
- peectpyroui 3B.
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Puc. 1. Knacudikamist 3aco61B BUMIpIOBaIbHOT TEXHIKU

BumiproBanbuuii npuwiag - 3B, B IKOMy CTBOPIOETHCS Bi3yallbHUI CUTHAJ
BUMIPIOBAJIbHOI 1H(pOpMaIlli, IKUd TPUAATHUNA I O€3MOCEPEIHBOI0 CIPUIMaHHs
criocTepiradyeM 3aBASKM HASBHOCTI  BUIJIIKOBOTO TPHUCTpor0  (IIakaia 3
BKa31BHUKOM, IIU(poBe Ta0JI0), HAIPUKIIAA, BOJIBTMETP, BATMETP, TEPMOMETP.

BumiproBanbHmii kaHaJ - CykynHicTh 3B 13ac001B 3B's13KY, AJIs1 CTBOPEHHS
curHany mnpo oany OB. BuwmiproBanbHMiI KaHal TpeAcTaBisie  co0O0rO
(GyHKILI0HATBHO 00’€/IHaHAa CYKYIHICTh TEXHIYHMX 3aCO0IB, MO SKUX MPOXOAMTH
OJIMH TIOCIIJIOBHO NEPETBOPIOBAHUI CHUTHAN, L0 BUKOHYE 3aKIHUEHY (PYHKIIIIO
BUMIpPIOBaHHA Ta Mae HopMoBaHi MX.

BumipoBanbHa cucTeMa - CYKYIHICTh BHUMIPIOBAJIBHUX  KaHAJIB,



BUMIPIOBAJIbHUX TMPHUCTPOIB Ta IHIIMX TEXHIYHUX 3ac00iB 00'€qHAHUX [Js
CTBOPEHHS CUTHAJIIB BUMIPIOBAJIbHOT 1H(OpMaLii Mpo AeKinbka BuMipioBaHux OB.
HailiyacTimme BuMipioBalibHa CHUCTEMa NpHU3HAYEHA MJii BUPOOJICHHS CUTHAIIB Y
dbopwmi, puAaTHIN I aBTOMATUYHOI 00poOKH, mepenadi i (a00) BHKOPHUCTAHHS
BUMIPIOBaIBHOT iH(OpMaIIii B aBBTOMAaTU30BAHUX CUCTEMAaX YIpaBIiHHS.

BuMiproBanapHi CHUCTEMH MOXXHA BBa)KaTH PI3HOBUJOM BHUMIPIOBAJIBHUX
iHpopMmariiinux cuctem (BIC), 1o sikux HamexaTh TaKOX CUCTEMH aBTOMATHYHOTO
KOHTPOJIIO, CUCTEMH TEXHIYHOI JIarHOCTHKHU 1 CHUCTEMHU PO3Ii3HaBaHHS 00pa3iB.
BIC Tako BXOASTh O OKJIaJy aBTOMAaTU30BaHUX cUCcTeM ympasiinHs. Otxe, BIC
e cykynHicts 3BT, 3ac001B KOHTPOJItO, IIArHOCTUKY Ta IHIIUX TEXHIYHUX 3aC001B
JUTsl CTBOPEHHS CUTHAIIB BUMIPIOBAJILHOT Ta 1HIIKUX BHUIB 1H(opMarltii. HezanexxHno
B1Jl BUAy iH(Mopmanii, mo Gopmyerbes Oyab-skor0 BIC oCHOBHUM elleMEeHTOM ii €
3BT.

Konosi 3B - 11e 3aci0 BUMIipIOBaHb, B SIKOMY CTBOPIOETHCSI KOJJOBHI CUTHAI
BUMIpIOBaIbHOI 1H(opMamii. Jlo komoBux 3B BigHOcAT 3B mpocTopoBOro
KOJIyBaHHS Ta aHAJIOTO-IU(POBI TEPETBOPIOBAYI.

PeecTpyroumnii 3aci0 BUMipOBaHHS - 3aci0 BUMIPIOBaHHSI MpU3HAYCHUN
JUTSl BAMIPIOBaHHS ¥ aBTOMAaTUYHOTO 3aIMCy 3HAYEHb BUMIPIOBAHUX BEIIMYUH, SIKI
MOXYTh 3MIHIOBaTUCh Yy uaci. Peectpyroui 3B wmOe3neuyroTh MOXKIUBICTD
aBTOMATUYHOI'O 3alKMCy pE3yJNbTaTiB BUMIPIOBaHb $SK B aHAJIOIOBIH, Tak 1 B
udpoBiit hopmi.

BumiproBanbuuii mpuctpiii - 3BT, B sskoMy BUKOHY€TbCS JIMIIE OJIHA 3i
CKJIQJIOBUX YaCTHH MPOLEAYpPH BUMIPIOBaHb (BUMIPIOBAJIbHA Omepariis).

BII nie 3BT, sikuit peanizye ogHe ab0 KilbKa MEPETBOPEHb BUMIPIOBAIBHOL
iHpopmarii. Jlo BII nanexats: Mipu;

® KOMIIapaTopH;
® BUMIpIOBAJIbHI MEPETBOPIOBAYI;

e OO0YHCITIOBAJIbHI KOMIIOHEHTH.



Mipa - BII, o peanizye BinTBopeHHs Ta (a00) 36epexxenns @B 3amanoro
po3Mipy (omHO3HA4Ha Mipa) abo psAmy po3MmipiB (Oarato3Haduna wmipa). Mipu
MOXYTh OyTH OJHO3HA4YHI, SKIIO BIATBOPIOIOTh OjHE 3HaueHHa DB, abo
OaraTo3HauH1 - BIATBOPIOIOTH psizi 3HaueHb DB.

bararo3nauni mipu peanizyloThCs y BUI1I Habopy Mip ab0 MarasuHy Mip.
HabGip mip - crnemiajbHO MigiOpaHuil KOMIUIEKT KOHCTPYKTHBHO BiJIOKPEMIICHHX
Mip, fKI MOXYTh BHUKOPHUCTOBYBAaTHCSI HE TIJIbKM OKpEMO, aje ¥ B pI3HHUX
KOMOIHAITISAX JIJIs BIATBOPEHHS psiy po3mipiB nanoi @B (manmpukian, Habip rup,
BUMIPIOBAJILHUX PE3UCTOPIB, KOHJeHcartopiB). Habip Mip, KOHCTPYKTHUBHO
00'€eTHAHNX B OJHE IIJIe 3 MPUCTPOEM ISl BMUKAHHS iX y PI3HHUX KOMOIHAITIfX,
HA3MBAEThCS Mara3uHoM Mip. Hampukian, MarasuH omnopy, 1HIYKTUBHOCTI,
€MHOCTI.

OxpeMuM BUIIAJKOM MIpU € CTaHJAAPTHUHN 3pa30K - 11€ 3pa30K PEUYOBUHU a00
MaTtepialy 31 BCTAaHOBJICHHMMH 3HAUYC€HHSIMH OfAHIEI abo aekimpkox @B, mio
XapaKTEPHU3YIOTh BIACTUBOCTI a00 CKIIAJ II€1 pEUOBUHU YU MaTepiaiy.

Komnaparop - BuMIpIOBaIbHUI NPUCTPIN, IO peami3ye MOPIBHIHHS
OHOP1AHUX (Pi3uyHUX BeaudrH. ChOroJHI KOMMIApaTopy BUKOPUCTOBYIOTHCA, B
OCHOBHOMY, JJIsl 3BIPSIHHS €TAJIOHIB 1 Mip B METPOJIOTIYHUX JIAHIIOTax Mepenadi
po3mipiB oauHUIL DB.

BumiproBanbHull nepeTBOPIOBaY - BUMIPIOBAIBHUI MPUCTPIM, 110 peanizye
BUMIPIOBaJIbHE TIEPETBOPEHHS BXIJIHOTO BHMIPIOBAJIBLHOTO CUTHAIY HA BUXIJTHUUN
CUTHAJI, 3pYYHUH [UIsl JajibIIOrO TIEPETBOPEHHS, OOpOOKH, 30epiraHHs 4Yu
nepeaBaHHsl BUMIpIOBaJIbHOI 1H(MOpMalii, ane He i O0e3rmocepeHbOro
CIIpUIMaHHS CIIOCTEpIrayeM.

BumiproBainbHi epeTBOproOBayi NOIUISIOTHCS Ha:

. nepBUHHI (KamiOpoBaHWN IIYHT, BUMIpIOBaJIbHUN TpaHchopmaTop,

aTecToBaHa TEpMOIapa);

. MaciTaOHi (MOIITLHUKY, T1CHUITIOBAY);

. BTOPHHHI (HOPMYIOUi IEpETBOPIOBAY1)



Cporogni Bce dacTilie OO0 BHUMIPIOBAIBHUX MEPETBOPIOBAYIB BiIHOCSTH
NEPETBOPIOBAYl aHAJIOTOBOTO CHTHATY B KOJ - aHAJIOTO-IH(POBI MepeTBOpIOBayl
Ta T[EpPeTBOPIOBaYl KOOy B aHAJOrOBUW cuUrHal - I1Upo- aHAJIOTOBI
NepEeTBOPIOBAYI.

OO6uuncnioBaibHa KOMIIOHEHTAa - 1€ BHUMIPIOBAJbHUN NPUCTPIN, IO €
CYKYITHICTIO €JIEMEHTIB O0YHCITIOBAIBHOT TEXHIKH Ta MPOTPAMHOr0 3a0e3MeueHHs 1
BUKOHY€ OOUYHMCITIOBAJILHI OTIEpallii MpoIieAypy BUMIPIOBaHHS.

BumMiproBanpHi Ipuiaau € pi3HOMaHITHI 3a MIPU3HAYCHHSAM, IPUHIIUIIOM i,
METPOJIOTTYHUMHU Ta eKCIUTyaTaIlltHUMH XapaKTePUCTHKAMHU. Tomy
KJacu(ikauiiHUX O3HAK 0araTo, aje JOLUIbHO PO3IIIAHYTH Hall3araiabHIII 3 HUX.

3a opmoro BUMIpIOBaNIbHOT 1H(pOPMAIIii, IO MICTUTHCA B 1HHOPMATUBHOMY
napamMeTpl BHXIJHOTO CHTHally, BUMIPIOBaJbHI MNpUIaAN MNOAUISIIOTECA Ha
aHajoroBl 1 1UQpoBi. AHAJIOrOBUM HaBUBAETbCS TMpWiaja, 1HGOPMATHUBHUMN
napamMeTp BHUXIJIHOTO CHUTHAlIy SKOTO B (I3MYHHUM aHaJOTOM BHMIPIOBAHO1
BeIMYMHU  (IHQOPMATUBHOIO TNapaMmeTpa BXiAHOro curHaimy). Hamnpukian,
NEPEeMILIEHHS! PYXOMOI YaCTUHHU EJEKTPOJAWHAMIYHOTO BOJBTMETpPA - aHAJIOT
CepeIHhOTO KBAJAPATHOTO 3HAYEHHS BUMIPIOBAHOI HATIPYTH.

[{udpoBumM Ha3WBAETHCS MPUIIAJ, BUXITHUN CUTHAT SIKOTO IU(PPOBHIA, TOOTO
MICTUTh 1H(GOpPMAILII0 TPO 3HAYCHHS BUMIPIOBAHOT BEITUYHHH, 3aKOA0BAHY Y
uuppoBomy koji. [Tokasu aHanoroBux npuiaaiB Takox HUQPPOBI, ajie iX aHAIOrOB1
BUXIJTHI CHUTHAJIM KBAHTye€ 1 KOAye B IM(POBOMY KOAI caM crocrepirad
(excriepuMEeHTaTOp) B MPOLEC] BIAJIYYBaHHS MOKa3iB, a B HU(PPOBOMY HpHIIAIl I
oreparlii BAKOHYIOTbCS aBTOMAaTHYHO.

BuwmiproBansHuii ipwiiaj, Mo Ja€ MOXKJIUBICTh TIIBKH BIAJIIYyBaTH TTOKA3H,
HA3MBAETHCSA TOKA3yHUWM, a TMpHiaj, B SKOMYy TIiepeadaueHa aBTOMAaTHYHA
dikcariiss BUMIpIOBaIbHOI 1HGOpMAIT — peeCcTPyrouuM. 3ajeXHO B BHUIY
peecTpaiiii peecTpyrodl NpUIaav TOAUIAIOTBCS HA 1 CaMOMHUCHI 1 JPYKYHOUl.
CamonucHuid npunaj (camomucellb) 3alKMCy€e IIIMIPIOBANbHY 1H(GOpPMAILIIO B

aHaJoroBi (opmi y BUIIISAAl JiarpamMu, a APYKYIOUMHd 3I1HCHIOE APYyKyBaHHS



BUMIpIOBaNbHOT 1H(opMarii B uudposiit popmi.

3anme)kHO B  BUAY 3HAYCHHS  BUMIPIOBAHOI  BEJIMYMHH, TOOTO
1H(OOPMATUBHOTO MapaMeTpa BXIJHOTO CUTHATY PO3PI3HIIOTH MPUIAAM MHUTTEBHX
abo 1HTerpambHUX (CEepemaHe, CEepeaHE 3a MOIYJIeM, CEpPeAHE KBaJApaTHUIHE)
3HAuY€Hb, a TAKOX IHTETPYIOUl Ta MiJICYMOBYIOYI MpUiIaau. [HTerpyrounii mpuiiaj
IHTEerpy€e BXIAHUH CHUTHaAJI 3a YacoM a0o 1HIIOK HEe3aJIeKHOK 3MIHHOKO
(HampuKiaa, JYHUIBHUK EJIEKTPUYHOI €Heprii 1HTerpye MUTTEBY MOTYXKHICTH 3a
yacom). [liicyMOByIOUMM Ha3MBA€ThCSA MpUJIAJ, MOKa3UW SIKOTO (PYHKI[IOHAIBHO
MOB'sI3aH1 3 CyMOIO JIBOX a00 JEKUIbKOX BEJIMYMH, IO MIABOJATHCS 10 HHOTO IO
pI3HMX KaHajax (Hampukiaa, BATMETP JJIsl BUMIPIOBAHHS MOTYKHOCTI JAEKIIBKOX 1
OTIepaTOPIB).

KnacudikarniitHi o3Haku - BHMIpIOBaHAa BelWYMHAa abo i1 OJUHHUL -
BIIOOpakaloTbcsl B HalWMEHYBaHHI BHMMIPIOBAJIBHOTO MpWIAAy, HaMpHUKIAL,
BOJIOTOMip 200 TIrpoMeTp, BUCOTOMIP a00 aJbTUMETP, YACTOTOMIp, aje repIimeTp,
aMIepMeTp, BOJIBTMETP, MUIIBOJIBTMETP 1 T. I. EJIEKTpOBUMIpIOBaNbHI NpHIIAJIH,
0 JI03BOJISIIOTh BUMIPIOBATH JiBlI 1 OUIbIIEe PI3HUX 3a (PI3UYHOIO MPUPOJIOIO
BEJIMYMH, HA3UBAIOTh KOMOIHOBAaHUMH MpUIAlaMH (MYJIbTUMETPaMH), a MPUIAIH,
0 MPUIATHI Il BUMIPIOBaHb B KOJaX IOCTIHHOTO 1 3MIHHOTO CTpPYMIB, -

yHIBEpCATBbHUMU TPUIIATaMHU.

2. XapaKTepUCTHKH 32c00iB BUMIPIOBAJIBLHOI TEXHIKH

3aco0M BHUMIPIOBAJILHOT TEXHIKM € OJHUM 3 HAWBAKIIMBIIIMX EJIEMEHTIB
BUMIPIOBAJILHOTO TPOIIECY, 10 3HAYHOI MIpOI0 0OYMOBIIIOE SIKICTh BUMIPIOBAHb.
VY cBoto uepry, Ay ouiHky KocTi 3BT BUKOPUCTOBYETHCS IMPOKAa HOMEHKIIATypa
MOKA3HUKIB, K1 B 3arajJbHOMY MOAUISIIOTHCS Ha:

- metposoriuni xapakrepuctuku 3BT - nie xapakrepuctuku 3BT, ski

HOPMYIOTBCS JIJIsl BU3HAYCHHSI pe3y/IbTaTy BUMIPIOBAHHS Ta HOTO MTOXHOOK;

- TEXHIYHI XapaKTEPUCTUKU (HEMETPOJIOTIUHI XapaKTePUCTUKH) -



xapakrepuctuku 3BT, sKi BU3HAYaIOTh MOTO MOMJIMBOCTI BUKOHAHHS CBOIX

(GYHKII 3riAHO MpU3HAYCHHA (MIOTYXHICTh CIOXKHUBaHHS, Maco-rabapuTHI

MOKa3HUKH 1 T.H.).

Hns  koxHoro tunmy 3BT  ycTaHOBIIOIOTBCS CBOI  METPOJIOTIUHI
XapakTepucTuku. Merposnoriuni  xapakrepuctuku 3BT, ski  3amaroThes
HOPMATUBHO-TEXHIYHUMU JTOKYMEHTAMH, Ha3UBalOTh HOPMOBHUMH.

MoskHa BHIITUTH JABa MIAXOIW 10 3aJaHUS HOPMOBHUX METPOJIOTIYHHX
xapakrepuctuk 3BT:

1) 1t pooounx 3BT mupokoro BUKOPUCTAHHS;

2) JUISl YHIKQJIBHUX 1 BUCOKOTOUHUX 3BT.

[Ipu nepiomy miJIxo/ii BUKOPUCTOBYIOThCA HOpMoBaHi MX st tuny 3BT,
T0OTO HOpMOBaHI MX Bi10OpaKarOTh BIACTHUBOCTI BCI€TI CYKYIHOCTI €K3EMILISIPIB
3BT, ski HanexaTte JO JaHOro TuUly. B 1boMy BHIaAKy HOPMYBaHHS
METPOJIOTIYHUX XapaKTEepUCTUK TOJsArae B 3aJaHHI HOPM, SKHM IIOBHUHHI
3anoBoJibHITH MX Bciel cykynHocTi 3BT ganoro tumy, a He BIaCTUBOCTI OJHOTO,
okpemo B3aroro ex3emmusipa 3BT. Boanowac peasnbHi  MeTpOJOTIYHI
XapaKTEPUCTUKU KOXKHOTO oKpemoro ek3emiuisipa 3BT 3 1mi€i CyKynmHOCTI MOXKYTb
OyTu Oyab-SIKUMHU B TPaHUISX, 33JaHUX HOPMaMH, 1 MOBHUHHI PO3TISIATHCS SK
BUIMAJIKOB1 BEJIMYNHH.

[Tpu apyromy migxomi - ajisi 0COOJUBO TOYHUX (YHIKAJIBHUX, OJMHUYHUX)
3BT, wHanpukiaa €TajoHIB, TNPOBOJAUTHCA  IHAUBIIyaJlbHE  HOPMYBaHHS
METPOJIOTIYHUX XapakTepucTuk. [IpoTe cyTh Horo 30epiraeThes - 1€ 3aaHHs HOpM
(MeX JOMYyCTUMHUX 3MIH) METPOJIOTIYHMX XapaKTePUCTHUK, ajie ISl OKPEMOro
ex3emiuisipa 3BT.

PeanbHi 3HaueHHs HOpMoBaHMX MX 3a7al0Thcsl MpPU  MPOEKTYBaHHI,
3a0e3neuytoThesi Tnpu  BurotoBieHHl 3BT, Bu3HaualOThCs Tpu  3A1MCHEHHI
BUMPOOYBaHh YW METPOJIOTIYHOI aTecTarii, a TMOTIM BOHU TMEPIOAUIHO
NEepeBIPSAIOTHCS 1 MIATPUMYIOTHCS B IIpoliect excruryaranii 3BT nuisixom nporeayp

noBipku 4u KamiOpyBauHs. [Ipu Bimxunenni xoua 6 omniei HopmoBaHoi MX Bif



HopMmu nanuii 3BT perymtoeTscsi, peMOHTYEThCSI @00 OpaKyeThCsl 1 BUBOJUTHCS 3
eKCILTyaTarii.

VYBech komruiekc HopMmoBanux MX 3BT posnojineHuit Ha 1Bl rpyIiu:

- HOpMOBaHI MX, mpu3HaueHi IS  BHU3HAYEHI  pPeE3yJIbTary
BUMIpIOBaHHs (0€3 YBEICHHS MONPABOK);

- HOpMOBaHI MX, sKI BH3HAYAIOTh IHCTPYMEHTAIbHY CKJIA/I0OBY
MOXMWOKW BUMIPIOBAHHS.

HopmoBHI MeTpPOJIOTiYHI XapPAKTEPUCTHKH 3aC00IB BHMIipIOBAJIBLHOI
TeXHiKM, IPU3HAYeHI /151 BU3HAYEHHS Pe3yJIbTaTy BUMIPIOBAHHS.

[Ipn HOpMyBaHHI METPOJIOTIYHMX XAPAKTEPUCTUK LI€I TPYNH, K MPaBUIIoO,
BKa3ylOTh HOMiHaJbHI XapaktepucTtuku 3BT. BHHATOK CTaHOBUTH HOPMYBaHHS
IHAUBIAYAJIbHUX ~ XapaKTepUCTUK  okpeMux  exzemmuripiB 3BT,  konwm
BCTAHOBIIIOIOTHCSL TpaHUIll (TPaHWYHI XapaKTepUCTUKH), B SKUX IOBHHHA
3HAXOJUTHUCS 1HJIMUBIAyaldbHa XapaKTEPUCTUKA B 3aJlaHUX YMOBaX 3aCTOCYBaHHS
3BT.

J1o METpOJIOTIYHUX XapaKTEPUCTHK JAHOI TPYIHU HaJIekKaTh TaKl HOMIHAJIbHI
XapaKTEPUCTUKU:

- rpajyroBajibHa XapaKTEepUCTUKA 3aC00y BUMIPIOBAHb;

- GbyHKIIisI TEpEeTBOPEHHS BUMIPIOBAIBLHOTO MEPETBOPIOBAYA;

- 3HAYEHHA OAHO3HA4YHOI a00 0araTo3Ha4HOI MIpH;

- I[IHA TOJIJIKHU IIIKaJd aHaJOTOBOr0 BHUMIPIOBAJILHOTO Mpuiaxy ado

0arato3HayHOi MipH;

- BUJI BHUXIJIHOTO KOAY, YHCJIO PO3PSAIAIB KOOy, I[iHA OJUHUII

HAalMEHIIOTO (MOJIOAIIOTO) pO3pAny Kooy UHU(GPOBUX BUMIPIOBAIbLHUX

OPUJIAJIIB 1 aHAJOTO-IIM(POBUX MEPETBOPIOBAYUIB.

HemetpoJaoriuni xapakrepuctuxku 3BT

Hanpiitnicte 3BT - 3matHicTe 30epiratu 3BT cBoi xapakTepuCTHKU B
«JJaHUX MEXKax 3a IEeBHUX YMOB eKCIUlyaTalli MNpOTATOM 3aJ]aHOro yacy. <

[cHOBHMMY TIOKa3HUKAMU 1 XapakTepuctukamu HafgiiHoCT 3BT €:



- poOOTO3AATHICTH,

- B1MOBA,

- 0€e3B1IMOBHICTb,

- CIPaBHICTb,

- JIOBI'OBIYHICTb.

Pobomozoamuicme 3BT - takuii crtan 3BT, 3a sgxkoro BIH 31aTHHI
BUKOHYBaTH CBOI (QyHKIIi 3riIHO 3 BUMOTaMH HOPMATHBHO-TEXHIYHUX
JIOKYMEHTIB.

Biomosa - ne nopymenHs po6otozaarHocti 3BT. Po3pisusitors panmosy
siomosy, konu 3BT moBHICTIO BTpauae poOOYy 3/1aTHICTh, HAMPUKIIAA, BHACIIIOK
oOpHUBY KoJia, Ta nOCmMynogy 6iomosy, koiu i3 ctapiaasm 3BT Horo merposoriyni
XapaKTePUCTUKU BUXOJIAThH 3a JOMYCTHUMI MEXKI.

bezgiomosnicme - BnactuBicth 3BT 306epiratu poOOTO31aTHICTh MPOTATOM
3aJIaHOTO IHTEpBAJly Yacy y TIEBHMX yMoBax ekcruryararii. IlokasHukom
0€3B1IMOBHOCTI € HalpallOBaHHS HA B1IMOBY.

Hanpauyrosanns - nie tpuBaiicts po6otu 3BT B rogunax, muknax abo oocsr
pobOTH, a HanpayroeamHsi HA 6IOMO8Y - BIJIHOILICHHS  HalpaltOBaHHS
pemonToBaHoro 3BT mo KijbKOCTI BIIMOB yIIPOJOBXK IIOTO HAIIPAI[IOBaHHSI.

Jloseosiunicms -BnactuBicTh 3BT 30epiratu poOOTO3MATHICTH 1 3alaHy
edeKTUBHICTh B yaci. [loka3HrKaMu JOBrOBIYHOCTI € TEPMIH CIIY>KOU 1 pecypc.

Tepmin cuyscou — 1ie KajaeHaapHa TpuBaiicth ekcrutyataiii 3BT, a pecypc
— HAaNpauloBaHHA 0 TPAHUYHOIO CTaHy, 3a SIKOro nojanbiia ekcruryatanis 3BT
MOBUHHA OYTH NMPUITUHEHA.

Exonomiunicms 3BT— mpocToTa KOHCTPYKINi Ta BUIpaBAaHa €KOHOMIYHA

BapTICTb.

3. Kinacudikauis metoiB BUMipIOBaHb

Memoou 6e3nocepeonbozo oyinl08anHA



Metonu 6e3mocepeiHbOrO OIIHIOBAaHHS - 1€ METOAM BHMIPIOBAaHb, IO
IPYHTYIOThCSI Ha 3aCTOCYBaHHI 3ac00iB BUMIpIOBaHb (IIPHJIAJiB, CUCTEM, KaHAJIIB
YU YCTAHOBOK) 1 3a MOTPEOH - 1 BUMIPIOBAIBHUX IEPETBOPIOBAYIB, a 3HAYCHHS
BHUMIPIOBAHOT BEJIMYMHU BU3HAYAIOTH 3 IXHIMU MTOKa3aMHU

Hanpukinazn, BUMIpIOBaHHS CUJIU €JIEKTPUYHOTO CTPyMY aMIiepMeTpoM (du
TeMIiepaTypu - repmomeTpoM. Lle meTon Ge3nocepeAHBOro OLIHIOBAHHS, OCKIIBKU
3a MOKa30oM aMmIepMmerpa MH Oe3mocepeHbO BU3HAYAEMO CHIIYy BUMIPIOBAHOTO
CTPyMY B KOJIi, 32 IOKa30M TEPMOMETpA - TEMIIEPATypy B IEBHOMY MiCIll 00’ €KTa.

Jlo MeTo/1iB 0€3MmoCcCepeHHOTO OIIHIOBAHHS HAJIeKaTh TaKOK BUMIPIOBaHHS,
mii Yac SKUX pa3oM 3 BUMIPIOBAJbHUMH TPUIAJaMU BUKOPHCTOBYIOTh
BUMIPIOBAJIbHI TEPETBOpPIOBaYi. 30KpeMa, BUMIPIOBAHHS CHJIM CTpyMy 3a
JIOTIOMOTOI0  aMIIEpMETpa 1 BHUMIPIOBAIBHOTO TpaHcpopmaropa CTpyMmMy, IO
3aCTOCOBYETHCS JUIsl PO3LIMPEHHS TPaHUIb BUMIPIOBAHHS aMIIEpMETpa, HaJIECKUTh
0 MeToAy Oe3NocepeHbOro OLIHIOBaHHSA. TakuM METOOM BHMIPIOBAHHA €
BHMIPIOBaHHS TEMIIEpaTypH 3a JOMOMOTOI0 TEPMOEIEKTPUIHOTO TMEePEeTBOPIOBaYa
Ta BTOPUHHOTO MUIIBOJBTMETPA, SKIIO ILIKATy OCTAaHHHOTO IMPOrpaayioBaHO B
OJIMHUIIIX TEMIIEpATypH (HapUKiaz, 3a mkanorw Llenancis).

Ak Oyno BXe 3a3HAYCHO BHUIE, B KOXXHOMY BHMIPIOBAaHHI pO3MIp
BUMIPIOBAHOT GEIUYUHU NOPIGHIOEMBCS 3 POIMIPOM GeIUYUHU, 1110 BIATBOPIOETHCS
Mipotro. Tomy B MeTonax O0e3mocepeAHbOr0 OIIHIOBAaHHS HAsBHICTH MIpH Ta
ormeparilii MOpiBHAHHS O000B’si3koBl. OpHAK y BHUMAAKY 3ac00iB BHUMIpPIOBaHb,
30KpeMa BUMIPDIOBAIBHUX TMpWIaAiB, Mipa HE € HE3&ISKHUM 3ac000M
BUMIPIOBAJIbHOI ~ TEXHIKM 31  CBOIMH  HOPMOBAHMMH  METPOJIOTIYHUMU
XapaKTepUCTHUKAaMHU, a TUIbKH CKJIAJIOBOI0 YaCTUHOIO, EJIEMEHTOM MpHIIaLy.
XapakTepucTUKU Takoi MipH (K e€JIeMEeHTa TMpuiaay) BpaxoBaHO i Yac
HOPMYBaHHS METPOJIOTIYHMX XapaKTEpUCTUK Npuiagy sk mitoro. Ili g dac
BUMIPIOBAHHS 1 MOJAJIBIIOTO OMPAIIOBAHHS PE3YNIbTATIB, 30KpeMa OI[IHIOBAHHS
TOYHOCTI Pe3yJIbTaTy BUMIPIOBAHHS, €KCIIEPUMEHTATOp HE BpaxoBYye (1 HE MOXKeE

BpaxyBaTH) XapaKTEPUCTHUKUA MipH, a KOPHUCTYETHCA XapPaKTEPUCTHKAMU BCHOTO



npuiaay.

Memoou nopienanns 3 Miporo

Ile meTomu, AKI IPYHTYIOTBCS Ha 0008 SI3KOBOMY BUKOPUCMAHHI Mipu ma
npucmpoio nopieuanHa (kommaparopa) sk okpemux 3BT 1, 3a HEoOXimHOCTI,
BUMIPIOBAJILHUX  [EPETBOPIOBAYIB, a 3HAYCHHS BUMIPIOBAHOI  BEJIIMYUHU
BCTAHOBJIIOIOTH 3a MOKa3aMU MipH 3a BIANOBIJIHOIO CIPAIIOBaHHS KOMIIapaTopa.
[Tpu 1pOMyY MOPIBHATH BUMIPIOBaHY BEIMYUHY (MOXIJIHUBO, IEPETBOPEHY) 3 MIPOIO
MO>KHA JIBOMa CIioco0aMu; 3a OJIMH pa3 - NUISIXOM 31CTaBJICHHS PsAy 3HAaYEHb MipU
1 BUMIPIOBAHOI BEIWYMHMU (K MMiJ 4Yac BUMIPIOBAHHS NOBXUHU ([,=63 cm) 3a
JOTIOMOTOI0  JIIHIMKKM 3 MOAUIKAMHU, KOJIM KOMIAparopoM CIYIrye OKO
eKCIIepUMEHTaTopa), abo 3a JeKUIbKa KpOKIB - IIJISIXOM 3pIBHOBa)KYBaHHS
BUMIPIOBAHO1 BEJIMYMHHM MMOCTIAOBHUMH 3HaYEHHSIMH MipH (SIK MiJ 4ac 3BaXKyBaHHS
Ha Tepe3ax.

3a MeTOIOM 3pIBHOBAXYBAaHHSA BHUXIJIHY BEIWYMHY MIpHU 3aJI€KHO BiJl
BUXITHOTO CHUTHAJly KOMIaparopa 3MIHIOIOTh JOTH, JOKM BOHa He Oyne
JIOPIBHIOBaTH 3HAYEHHIO BUMIpIOBaHOI BenuuuHU. llpu 1poMy 3a pesynbrar
3UMIpPIOBaHHS BEJTMYMHU MPUIMAIOTh MTOKa3 PETyIbOBaHOT MipH

OckUIbKM Ha 3aBepIIAIbBHOMY eTarll 3pIBHOBaKYBaHHS 3a0€3MedyeThCs
B3a€EMHa KOMITeHcallis e(heKTiB Jii Ha KoMIapaTop SK BUMIPIOBAHOT BETUYMHH, TaK
1 BEIUMYMHM, BIATBOPIOBAHOI MIpOIO, TO TaKUil METOJl 4YacTO Ha3UBaIOTh
KOMNEHCAUTIHUM MEMO0OM GUMIPIOBAHHA.

Kpim Toro, ockunbku pe3ylbTyrouuid e(pekT il Ha KoMmapaTop 000X
BEJIMYUMH Yy pa3i 3piBHOBaKYBaHHS JOBOIATH 10 HYJISI, TO I METO/I I11€ HA3UBAIOTh
HYJIbOBUM MEMOOOM BUMIDIOGAHH L.

[HOMI 1IEe 3aCTOCOBYIOTH HA3BY ‘“‘Memod npomucmaeneHHs’', OCKUIbKU
BUMIPIOBaHY BEJIMUUHY HIOW MPOTUCTABISIOTH BUXI1/IHIA BEJIMUYUHI MIPH.

OpHak, 3a CBOEIO CYTTIO 1 KOMNEHCAYIUHUL Memoo, 1 HYI1b08Uli Memoo, 1
Memoo npomucmasieHHs - 1€ Pi3HI Ha3BU, L0 BIJOOpa)xaroTh pI3HI aCMEKTH

Memo9y nopieuanHs 3 miporo. OCHOBHA OCOOJIMBICTH METO/IIB TIOPIBHSIHHS 3 MIPOIO



- BUKOPUCTAHHS B IPOIEC] BUMIPIOBAHHS MIpH SIK 3ac00y BUMIPIOBAJIbHOI TEXHIKH.
[i mokas, a TakoX iHINI METPONOTIUHI XapaKTEPUCTUKH OE3MOCEPeTHBO
BpPaxOBYIOTh ITiJl YaC BU3HAYEHHS pe3yJIbTaTy BHUMIPIOBAHHS i OI[IHIOBaHHS HOTO
SIKOCTI.

ko BuUXigHA BEJIWYMHA MIpW 1 BUMIpIOBaHA BEJIMYMHA OJHOPIAHI, TO
KaXYTh, 110 3J1CHEHO BHUMIPIOBAHHSA Memo0om 06e3nocepeoHbo20 NOPIGHAHHA 3
Miporo. Pearizalii€ro mpboro METoTy BUMIPIOBAHHS TOCSATAIOTh HAUGUWOI MOYHOCTI
BUMIDIOBAHHA, U0 BUZHAYAETHCS JIUIIE MOYHICMIO MIPU MA KOMNAapamopa.

Memoo 3amiwienns

Meroa 3aminieHHs - 1I€ METOJ PI3HOYACOBOTO MOPIBHSHHS BUMIPIOBAHOI
BEJIMYMHU 3 MIPOI0, B SIKOMY KOMIIapaTOPOM CIIYT'Y€ BUMIPIOBAIBHUM TpUIIa]]
(BIT). BumiptoBanHs BiIOyBa€ThbCsl y JBa €Tald, CIOYATKy IIiJI 4ac MEpIIOro
BUMIPIOBAHHA JI0 BXOJY MpUJIaAy MiJ €IHYIOTb 00 €KT 1 3amam’STOBYIOTh €(eKT
nii BuMiproBaHoi BenuunHM Ha BII, To0TO moka3 mpuiiaay x, a MOTIM MiJl 4Yac
JPYroro BUMIpIOBaHHA A0 BXOJy IPWIALy MiJ €IHYIOTh BUX1J PErYJIbOBAHOI MipU
1 11el TTOKa3 BIIHOBIIIOIOTh, PETYJIIOI0YN BUXIHY BETUYUHY Mipu Xu.

Komobinosani memoou

CyTb KOMOITHOBAaHOTO METOy TIOJIATAE B TOMY, III0 B TIPOIIECI BUMIPIOBAHHS
O0epyTh O€3mocepeIHIO0 YIacTh SIK BUMIPIOBAJILHUM MPUIa, TaK 1 Mipa, a pe3yyibTar
BUMIPIOBAaHOT BEJIMUMHKM BU3HAYAIOTh 3a MOKa3aMH MIpH 1 npwiaay. Taki MeToau
e Ha3MBAalOTh METOJaMU HEMOBHOTO 3pIBHOBWKYBAHHS Ta pi3HUYEBUMU
(Oughepenyitinumu) METOIAMH.

Ili ™Merogu BUKOPUCTOBYIOTh JUIS BHUMIPIOBAaHHS BEJIMYHH IPOCTOPY
(BUMIpIOBaHHS JOBXHHHM) UM Yacy (BUMIDIOBAHHS IHTEpPBAJIB Hacy, MeEpiomy,
4acTOTH), 1 MOJSATAIOTh BOHU Yy TOMY, IO Pi3HULSA MK e(deKTaMu, BUKIMKAHUMU
JI€I0 Ha KOMIIApaTop BUMIPIOBAHOI Ta 3pa3KOBO1 BETUYHMH, BU3HAYAETHLCS 3a 301roM
BIIMOBIAHUX TTOIJIOK IKajd (BUMIpIOBaHHS JOBXHHH) YW TIEPIOJMYHUX CUTHAITIB
(BUMIpIOBaHHSI 4YaCOBUX MapaMeTpiB). TUMOBUMH MpUKIAJaMU TaKOro METOAY

BUMIPIOBaHb € BHUMIPIOBAHHS JOBXHWHH IITAHTCHIIUPKYJIEM 3 HOHIyCOM (METO[



HOHIyca), METOJ| TMOJBIMHOTO 30Iiry (KOIHIIMACHINI), a TaKOXX BUMIPIOBaHHS
YaCTOTH CTPOOOCKOIIOM (CTPOOOCKOIIIYHUN METON).

Memoo oonoeo 36icy (Houiyca). 1le meTon 3 0JTHOPA30BUM MOPIBHSIHHSAM BH-
XiTHUX MITOK (BEIMYMH) ABOX OaraTo3HAYHUX Mip, KOKHA 3 SKHX MAae€ 1HIII
BIICTaHI MDK MiTKaMH (IMITyJbCaMH IIiJI Yac BHMIPIOBaHHSA Yacy), MNPUUYOMY
HYJIbOB1 MITKH ITUX MIp 3MIIIEHI MK COOOI0 Ha PO3Mip BUMIPIOBAHOI BEJIUYWHHU.
YucroBe 3HAYCHHS pe3yJbTaTy BHUMIPIOBAHHS BH3HAYAETHCSI HOMEpPAMHU MITOK
JIBOX IIIKaJI, SIK1 301ratoThCs.

Memoo noositinoeo 36icy Toasrae y TOMy, IO MepioguyHa (y yaci 4u
IpPOCTOpi) BEIWYMHA TOPIBHIOETHCS 3  MEPIOAMYHOI0  BEIUMYMHOIO,  fKa
BIJITBOPIOETHCA 0arato 3HAYHOIO HEPETryJbOBAHOIO MIpOIO, MPUYOMY PE3yJbTaT
BUMIpIOBaHHA (mepiog [, - 1HTepBan MK MITKaMH  (IMITyJbcamMu) 3
BUMIPIOBAJILHOTO OO0’€KTa) BU3HAYAETHCS KIIBKICTIO I1HTEPBAIIB MDK JBOMA
CYCiIHIMM 30iraHHSMH MITOK (IMITyJIbCiB) Ta TiepioioM [, - IHTEpPBaJIOM MIXK
MITKaMH4 (IMITyJIbCaMH) BUX1THOT BEJIMUUHU MIPH.

Kpim 3a3HaueHux BuIle, JJIS BUMIPIOBaHb BEJIMYHMH CHCIIaJbHUX 00’ €KTIB
3aCTOCOBYIOTh 1HII crenu@IyHl i TaKuX OO0 €KTIB YM BUMIPIOBAIBHUX KIJI
METO/IY, 30KpeMa pe30HAaHCHUM METOJI Ta METOJT OUTTIB.

Pezonancnuit memoo BUMIPIOBAHHS - 1€ OJIMH 13 METO/IIB MTOPIBHSHHS, IKUN
JSTa€ y TOMY, IO 3HAYEHHS BUMIPIOBAHOT BEIMYMHA 3HAXOAATH 3 BiIOMOI YMOBHU
JIOCSITHEHHSI PE30HAHCY Y €JIEKTPUYHOMY KOJI1, MEXaHI1uHIM, aKyCTUYHIN YU 1HIIN
CUCTEMI, a HaBITh HA AaTOMHOMY YH $IJIEPHOMY PiBHI TOIIO.

Memoo oOummie¢ - 1ue OAUH 13 PI3HULEBUX METOMIB, Yy SKOMY
BUKOPUCTOBYIOTh  SIBUIIE OWTTIB MDK YacTOTaMHU JBOX CHUTHAMIB, IO

MOPIBHIOIOTHCS: OJTHOIO BUMIPIOBAHOTO, a 1HIIIOTO — 3pa3KOBOTO.

[IuTanHs 1J1s1 CAMOKOHTPOJTIO

1. HaBectu knacudikailito METO1iB BUMIPIOBaHb.



Jlatu o3HaYeHHsI MeTO1y 0€3MOCepeIHhOTO OIIHIOBAHHS.
Jlati 03HAYEHHSI METO1y TIOPIBHSHHS 3 MipOIO.

[I{o Take pizHuIeBU (TUdEpEHITIHHNI) METOT BUMIpIOBaHb?
o Take KOMITEHCAIIHHUI METO/I BUMIPIOBAHb?

o Take HyJIbOBUI METO]] BUMiPIOBAHB?

o Take MeTox Oe3MmocepeHHOTO MOPIBHSIHHS 3 MipOIO?

[Ilo Take METO OMOCEPEIKOBAHOTO TTOPIBHSHHS 3 MIpO0?
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[Ilo Take MeTox 3aMilICHHS?

10.1Io Take KOMOIHOBaHI METOM BUMIPIOBAHb?
11.¥ yomy cyTh MeTOy 30iry (HOHiyca)?

12.Y 4oMy cyThb METO/y MOABIAHOTO 301ry?

13.Y yomy cyTh MeTOy OUTTIB?
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