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BCTYII

Mera muxX METOJAWYHUX BKa3IBOK - O3HAWOMIJICHHS CTYJIEHTIB 13 CcrocoOamMu
BUMIPY, MPHUI0AHHS HABUYOK 13 MPAKTUYHOTO iX 3aCTOCYBaHHS Ha BUPOOHWIITBI, a
TaKO’K Ha 00'€KTax TEIUIOra3onocTayaHHsl 1 KOMYHaJIbHOTO I'OCIOIapCTBA.

Bumipn sBIAOTE CO00I0 BENMMKE 3HAYCHHS SK €IMHWA 3acid0 KOHTPOJIIO
TEXHOJIOTTYHUX TMPOIECIB Y CHCTEMAaX TEIJIOTa30TI0CTa9aHHs 1 CHEPTETUKH B IIUIOMY.
[IpaBunpbHO OpraHi3oBaHI BHMIpH 3a0€3NEUYIOTh HAJIMHICTh, EKOHOMIYHICTH 1
3PYYHICTh BEACHHS BHPOOHMYMX IIPOIECIB, a TAKOX JAIOTh MOYJIMBICTH iXHBOI
MMPOKOi aBToMarm3aiii. Kpim Toro, 6€3 3acTocyBaHHS KOHTPOJILHO-BUMIPIOBAILHHIX
NPWIAAIB BIICYTHS MOJKJIUBICTh 3IMCHEHHS O€3MEYHOTO 1 0€3aBapiifHOTO BEIECHHS
BUPOOHUYHUX MPOILIECIB 1 pOOOTH YCTAHOBOK.

Ha crporogHimHiii JgeHp HApOJHE TOCTIOJAPCTBO KpaiHUW 3a0e3TeucHe
BEJIIMYE3HUM apCEHAIOM 3acO0IB BHMIPY SK BITYM3HSHOTO, TaK 1 3aKOPJIOHHOTO
BUPOOHUIITBA - Bi HAWMPOCTIIMX MEPBUHHUX IMEPETBOPIOBAUIB 1 MPUIAAIB [0
CKJIaJHUX aBTOMaTHMYHUX MPUJIAJIIB 1 CUCTEM, IO J03BOJISIIOTH POBOIUTH KOHTPOJIb
TEXHOJIOTIYHUX YCTAaHOBOK 1 CKJIAQAHUX BHUPOOHMIITB 1 3aCTOCYBAHHSAM 3aco0IB
1H(}OPMAaILIITHO-0OUHCITIOBATIbHOI TEXHIKH.

Benuka po3maiTicTh 3ac001B BUMIpY BUMarae npaBWJIbHOTO iXHBOTO BUOODY 3
00JIIKOM METPOJIOTIMHUX 1 HaAIMHUX XapaKTEPUCTUK. Y LbOMY 3BS3KYy OJHUM 3
BXJIMBUX MUTAHb € MUTAHHS TXHBOTO METPOJIOTiyHOro 3abe3neuenHs. KpiM mporo,
HEOOXITHO BpaXxOBYBaTH €KOHOMIYHY CTOPOHY MUTaHHS, a TAKOXK yHI(IKaI[ito 3aC001B
BUMIPY 1 YMOBH 1XHbOI eKcIulyaranii. J{us uux mineir ctBopeHa JlepxaBHa cuctema
npwianis (JICII), mo 103BoJisi€e MaKCUMAaJIbHO CTaHAApPTH3yBaTH 1 YHiDiKyBaTH

BUMIPIOBaJIbH1 3aCO0U JJIs1 IPOMUCIOBUX MIATPHUEMCTB.



Ilpakmuune 3anammas Nol
BumiproBanbHi1 puiaan
1.1.MeTa npoBeie HHS 3AHATTA
O3znHaiioMuTHCs 3 TU(POBUMHU Ta AHAJIOTOBUMU TPUJIAIaMHU.
OcCBOiTH METONMKY OJiep>KaHHS TMOKa3aHb 3a JOMOMOTOI0 OJHOTPAHWYHUX 1
OaraTorpaHMYHMX TPHIIAIIB.

HaBuutrcs nomaBaT pe3yabTaTH BUMIPIB.

1.2.3aBnaHHs Ta NOPSAOK HOT0 BUKOHAHHSA
1.2.1.03HatioMuTHCS 3 BUIAHUIMH BUKJIAAa9eM MPUJIaTaMH.
1.2.2.Y BigHOIIIEHH]I KOXXHOTO BU3HAYHUTH. YU € TAHUW BUMIPIOBAJILHUHN MPUIIa]
U(ppOBUM ab0 aHAIOTOBUM, SIKy BEIMYHMHY BIH BHUMIPIOE, UM BIATOBIZaE Mexa

IIKaJIM MEX1 BUMIPIB 1 KO Hi, TO OOYUCIUTH HOPMOBaHHMM KoedirieHT K.

ne K - HopmoBaHHUM KOE)IITIEHT;
[1s — mexa BUMipy;
I1,, — mexa mKkau.

1.2.3.BusHayuT 10 npuiiaay Woro Kjiac TOYHOCTI .

1.2.4.064ncuTi MakCUMaJbHY TOTPIIIHICT 32 MIKAIOKO:

_1, Ly
“ o 10C

1.2.5.069ucnuTi MaKCUMalbHY MOTPIIIHICTh 32 BUMIPOM:

:H6[y
“10C

1.2.6.Bci pe3ynbTatu 3aHectu B Tabmuio 1.1,



Taomg 1.1

1. HaliMmenyBaHHS npuiany

2. Tun npunany 1 3aBOACHKUI HOMEP

3. BuMiproBana BenuynHa

4. Mexa 1mKajim

5. Mexa Bumipy

6. HopmyBanpHuii koedimieHT

7. Kiac TounocTi

8. MakcuMainbHa NOrpilHicTh 3a
HIKAJIOkO
9. MakcumanbHa MOTPIMIHICT 3a
BHUMIPOM

1.3.3araabHi BitomocTi

1.3.1. BumiproBasibHUM Tpwiiaj - MPUCTPIA, MpU3HAYEHUN sl 00 €KTUBHOTO
BIIOOpaKEHHS SIKICHUX 1 KUIbKICHUX 3HaY€Hb PIBHUX (PI3UKO-XIMIUHUX BETUYHUH.

1.3.2. Tloka3zanHsi TpWiIagiB MOXYTh BIIOOpaXaTUCS B aHAIOrOBOMY a0o
1P OBOMY BH/II.

1.3.2.1.Ananorosuii BuMiproBanbuuii npunan (ABII) BimoOpakae mokasaHHs Ha
rpaaydoBaHIi MIKajai, HA SKIA OTpUMaHl MOKa3aHHS 3MIHIOIOTHCA HPONOPIiHHO

BUMIPIOBAHIN BEIMYUHI.

IcHye nBa ciocoOu ofepkaHHs MoKa3aHb 3a jgonomoroto ABIT:

a) 0e31OCepPEeHBO 32 MIKATOI0, KOJIM IIKaJIa TPajyioBaHa B OJUHHISX BUMIPY,
0 BIAMOBIIAIOTh BUMIPIOBAHIA BEJIMYMHI, a MeXa MK X, BIUINOBIIAE MEX1
BUMIpY X,.;

0) 3 BUKOPHCTAHHSIM MPOMDKHHX OOYHCIICHb, KOJIM JIJISl OJIeP KaHHS Pe3yJIbTaTy
BUMIpY HEOOXITHO TOKAa3aHHSA IKaId MHOXHUTH Ha TOCTIMHHM HOPMYBaJIbHUN
koediient K. Hampukmazn, mHIKa mKaay BIArpagylioBaHa B JIOMMax a 3 MEXKEHO
mkam 10, a BUMIPU 3IIMCHIOIOTBCS B CM, 3 MEXKEI BUMIPY 25 cM. Y IbOMY

BUIMA/IKY:



X=X;K,
e X - pe3yabTaT BUMIPY B CM;

X, —0oOMiproBaHe MOKa3aHHs NMPWIAAY B Jr0HMaXx;

K - xoedimienT, piBaumii 2,54.

1.3.2.2. Y nuudpoBomy BumiptoBasHoMy mpunani (I[BII) pesymsrar
NpEACTaBISIEThCI B IUPpoBOMY BHUIIIsAi Ha ekpani (aucroiei). LIBII Bumiproe
CNeKTPUYHUM CHUrHaj, TMOJaHWUM Ha BXiI NpWiaay, 1 TMEepeTBOpPIOE Horo B
MIKpOTIpOLIECOPl B IM(PPOBY MOCHIIOBHICT. SKIIO BUMIpIOBaHa BEIWYMHA
HEENIEKTPUYHOTO XapakTepy - TUCK, TEMIEparypa, BUTpaTa ra3y 1 T.I., TO HEOOXiTHO
BUKOPHCTATH IIEPBUHHUI NIEPETBOPIOBAY (HaTIHK).

1.3.3. TlepBunnuii BuMiproBaibauil nieperBoproBad ([IBIT) - mpuctpiit, mio
NEPETBOPIOE BHUMIPIOBaHY BEJIMYMHY B EJIEKTPUYHHUM CUrHaJ, LI0 3MIHIOETHCS
IpONOPLIHO BUMIpIOBaHid BennuuHi. Enektpuunuii curnan nogaerses 3 [IBIT Ha
BTOpUHHMN BuMiproBanbHu nipwiay (BBIT). BBII moxe Oytu sk mudpoBuii, Tak i
AQHAJIOTOBUH.

3aBAsSKM Mepenayl CUTHATYy €JIeKTPUYHOI BEIMYMHU, BTOPUHHUN BUMIPIOBAHUMN
npuiag Moke nepedyBaTu Ha BENMKIA BIACTaHI B MEPBUHHOIO BUMIPIOBAJILHOTO
neperBoproBaya 1 Micus Bumipy. Lle gae MOXIMBICTH PO3MICTUTH BUMIPIOBAIbHI
NpWIAAU Ha MyJIbTI KEPYBaHHS.

1.3.4. BumiptoBanbHUN mnpuiag MOXKE MOKAa3yBaTH 3HAUYEHHS BHUMIPIOBAHOI
BermunHu (BB) y 1ieii MOMEHT, a MoO)ke peecTpyBaTH TOKa3aHHS 3a TCBHUMN
OPOMDKOK Yacy 3 MOXJIMBICTIO HACTYMHOTO aHalBy BinOyBalouux 3MIH
BUMIPIOBAHO1T BEJIMUMHHU.

HaiinpocTtimmM BapiaHTOM BUMIPIOBAILHOTO TIPWJIaly, IIO0 PEECTPYE, €
CaMOTIMCHUM BUMIPIOBAIBHUHN TIpUiIal a00 camonuc. Y JaHWX MpWiIagax 0 BKa3iBHOT
CTPUIKM KpIOUTHCA TEPO 13 YOPHWIBHHUIECIO, MO0 (IKCye 3MIHM BUMIPIOBAHOI
BEeIMYMHM Ha JlarpaMHOMY Tamepi, M0 NPHUBOJUTECA B PYyX CIELIAJIbHUM

MEXAHI3MOM.



Y Oaratb0X CcydacHUX BHMIPIOBAIBHUX TIpuiaagax (IKCYBaHHS 1 3armuc
BHUMIPIOBAHOI BEIMYHHM BiAOyBaeThes Ha 0Oa3i mepconambHOro kommiorepa (I1K), 3
BiTOOpaXKCHHSIM Ha €KpaHi B IM(PoBOMY a00 aHAJIOTOBOMY BHTJISII.

I[IK nmo3Bomsie BuMiproBaTH 1 (piKcyBaTH OJHOYACHO Oe€3jiu IapameTpiB
KOHTPOJIbOBAaHOTO 00'ekTa, 1m0 mnpuxomate Bim [IBIl y Burmsaai yHidikoBaHUX
CIIEKTPUYHUX CHUTHAIB.

1.3.5. Bci BuMIiproBaibHI MPHIAAN XapaKTEPHU3YIOTHCS KJIACOM TOYHOCTI Y.
Knac ToyHOCTI moOka3ye, Ha SIKy MaKCUMaIbHY BEIMYMHY Yy BIICOTKAaX MOXKE
BIIPIBHATHCS MOKa3aHHS MPUIaIy Bil AIMCHOTO 3HAYCHHS BUMIPIOBAHOI BEIMYHWHH.

[cHYrOTB TpwITaay 3 OUTHIT BUCOKHMM KJIACOM TOYHOCTI Ta OUTHIIT HU3HKHM.

TexHiuH1 BUMIpIOBaTIbHI MpuUiiaau MaroTh kiac touHocti 0,5; 1,0; 1,5; 2,5; 4...
Bonu BIIp3HAIOTECS MIIBUIIEHOIO MILHICTIO, HAAIMHICTIO 1 pecypcoM poOoTH.

JlaGopaTopHi BUMIpIOBaTIbHI IPWIAAN MAlOTh MinBHIIeHUA Kiac TouHocTi 0,01;
0,02; 0,05Bonu 611b111 BUMOTIHBI B 001y BHACTITOK MABUIIICHOT Yy TIMBOCTI.

1.3.6. 3a monmomororw mpwiIaAiB 3 BUCOKAM KJIACOM TOYHOCTI MOKHA 3poOHTH
NEPEBIPKY TNPWIAAy 3 HU3bKUM KJIAaCOM TOYHOCTI 1 BU3HAUYMUTH, YU BIINOBIIAE
3a3HaY€HUI Ha MPUIaA1 KJlac TOYHOCTI Oro AIMCHOMY KJiacy.

Ko nokazaHHs NMpUJIaly HE BIIXUJSIOTHCS Bl MOKa3aHb OUIbII TOYHOTO Ha
BEJIMYMHY OUIbII HOTO KJacy, BUXOAUTh, 1O BIH BIIMOBIAAE 3asBJICHOMY KJIacy.

L mpoueypa Ha3UBAETHCS MEPEBIPKOIO MPUIIANY.

1.4.3BiT 1po BUKOHAHE 3aBIAHHSA

VY 3BIT1 HOBHMHHI OYTH HaBEJICHI:

1. Meta npakTUYHOTO 3aHATTS

2. Bci ocHOBHI (hopMynu i pO3paxyHKH.

3. Tabmuiist 3 TEXHIYHUMHE 1 METPOJIOT TYHUMH XapaKTEPUCTUKAMU TIPUIIA/IIB.

4. KopoTKi BUCHOBKH IO MPAKTUUHOMY 3aHSTTIO .

KoHTpoJIbHI 3anIMTAHHA
1. o Take BuMiptoBanbHUN npuian? Ski OyBaioTh BUMIPIOBAIbHI MPUIaIn?

2. SIKk BUKOHYIOTBbCSI BHUMIpHU 3a JOMNOMOIOK aHaJOTOBOTO BHUMIPIOBAIbHOIO
npuiangy?



3. Y yoMy BIIMIHHICTh aHAJIOTOBOTO BUMIPIOBAJILHOTO MPUJIAAY Bil HUPPOBOTo?
4. ]JInst 90TO CIyKUTh MEPBUHHUIN BUMIPIOBATbHUM MEPETBOPIOBAY ?
5. o Take k1ac TOYHOCTI BUMIPY. SIKi ICHYIOTh KJIACU TOYHOCTI?

6. O6sacTh 3aCTOCYBaHHS MPUIIA/IIB, IO PEECTPYIOTh.
Ipakmuune sanammsa Ne2

IlepeBipka 3ac00iB BUMipy NpsiMUM MeTOJAOM

[lepen TuMm, sSIK BUKOHYBAaTH 3aBIaHHs, CTYACHTH, MOBUHHI O3HAHOMUTHCS 3
[ncTpykuiero «IIpo mipu moxkexkHoi Oesnexku B jaboparopiix kapeapu EITC» 1
OPOUTH IHCTPYKTX 3 €JIEKTPOOE3NEeKHM 3 HACTYMHUM 3aluCOM 1 PO3MHCOM Yy
CHELIaIbHOMY YpHAJIL.

2.1MeTa npoBeJeHHS IPAKTHYHOTO 3AHATTS
2.1.1HaBunTtucs BU3HAYATH KJIAC TOYHOCTI BOJILTMETPA MPSIMUM METOJIOM.
2.23aBJaHHSA NPAKTUYHOTO 3aAHATTS

2.2.1Bu3HauaTty KJIaC TOYHOCTI BOJIBTMETPA MPSIMUM METOI0M

2 BlaTtepianm i ycTaTKyBaHHS

JI711 BUKOHAHHS MPaKTUYHOI pOOOTH MOTPIOHI HACTYITHI MPUIIAIU

- BOJBTMET], 1110 MepeBIpsAeThes (KIac TOYHOCTI 2,5);

- 3pa3koBHid BOJbTMETP (Ki1ac TouHocTi 0,5);

- CTaOUTI30BaHE JXKEPENIO KUBJICHHS MOCTIiHOTO cTpyMy 10 30B.

2.43araabHi BizoMocTi

2.4.1. Tlin nepeBipKoI0 3acO0IB BUMIPY PO3YMIETHCSI METPOJIOTIYHA OTepallis,
IO MOJSITa€ B MOPIBHAHHI MIp 1 MOKa3aHb EJIEKTPOBUMIPIOBAILHUX MNPUIAIIB 31
3pa3KOBUMH MipaMH a00 TOKa3aHHAMH 3Pa3KOBUX BUMIPIOBAIbHUX MPUIIAIIB JIJIS
BU3HAYEHHS iX MOTPINIHOCTEH.

2.4.2.11lpu BuOOp1 3pa3KOBUX MPUIIA/IIB BAPTO BUXOJUTH 3 HACTYITHUX BUMOT !

- KJIaC TOYHOCTI 3pa3KOBOTO TPHJIAAy IMOBHHEH OyTH BHIIE KJIacy TOYHOCTI
npHIaLy, o IepeBIpsIeThCs, He MEHII, HDK Ha 4 mopsaaku (qus. Tadm. 2.1);

- BEPXHI MEX1 BUMIPY 3pa3KOBOTO TMPUJIALy, IO MEPEBIPSIETHCS, MOBUHHI OyTH

OJTHAaKOBUMHM a00 BIIPI3HATHUCS HE OuThIne HOK Ha 25%;



Tadoma 2.1

Kaac Tounocti npuiany, mo

10| 15| 20| 255 40
nepeBipsieTbCs

Kuac TouHocTi 3pa3koBoro
0,2 | 0,25 05| 1,00 1,5
npuiany

- BapialfoBaHHS TOKa3aHb 3Pa3KOBOTO TPUJIATy HE MOBHMHHA TEPEBUIIYBATH
JOITYCTHMOI TIOTPIITHOCTI.

- TIpH TIEPEBIPIIl NMPUIAIIB HA MOCTIAHOMY CTPyMI B SKOCTI 3pa3KOBHUX BapTO
3aCTOCOBYBATH MarHiTOCICKTPHUYHI IPUJIAIH.

2.4.3. Ha npoMy mpakTHYHOMY 3aHSATTI MPH TEPEBIPI BOJIbTMETpa 13 KIacoM
TOYHOCTI 2,5 MPSIMUM METOJIOM CTYJCHTH 3BIPSIIOTh TIOKa3aHHS I[bOI0 BOJLTMETPA 3
MOKa3aHHSIMH 3pa3KoBOTO BOJbTMETpA 13 KiacoM TouHocTi 0,53a yMOBH, 10 BUMIpHU
IPOBOJIATHCS B TOMY CaMOMY J1alia3oHi.

CyTHICTh mpsSMOro METOAYy ToJiArae B Oe3mocepenHii OIMiHII TMOKa3aHb
BUMIPIOBAJIbHUX MPWIAAIB OJHOTO Tumy. Hampukian. BOJbTMETp NepeBIPSIETHCS
BOJIbTMETPOM, aMIIEpPMETP aMIIEPMETPOM 1 T.JI.

2.4.4. Knac ToyHOCTI 3aco0iB BHUMIPIB € y3arajbHEHOIO  IXHBOIO
XapaKTePUCTUKOIO, OOYMOBJICHOIO MEXKEI0 JIOIMYCKa OCHOBHUX 1 JOJIaTKOBUX
MOTPIIIHOCTEH, a TAKOXK HIIMMH BJIACTUBOCTIMU 3aC001B BUMIPB, 110 BILUTUBAIOTH HA
TOYHICT.

[Tin MeXer OCHOBHOI MOTPIIHOCTI, IO AOMYCKAETHCS, PO3YMIIOTh HANOUIbILY
(6e3 00Ky 3HaKa) OCHOBHY MOTPINIHICTh 3aCO0y BUMIPIB, MIPH SIKili BOHA MOKe OyTH
BU3HAHA 1€aIbHOIO 1 JOMYIIEHOO JI0 3aCTOCYBAHHS.

2.4.5. Jlngs BU3HAYEHHA KJACy TOYHOCTI BOJBTMETpa NPSIMUM METOJI0M
HEOOXITHO BU3BHAUUTH:

a) OCHOBHY TOTPINHICTh HA BCIX MU(POBUX BIIMITKAX IIKAINA TPUIATY.

3a OCHOBHy morpimmHicTh (a0CONIOTHY) TpUAMAEThCS HAWOUIBIIA  3a
a0COJIIOTHOIO BEIMYMHOIO PIBHUI MDK MOKa3aHHSMHU IMEPEBIPSEMOTO U 3pa3ZKOBOTO
pUjIaIiB:

A=X-X
ne X, — IMpe 3HAYEHHS] BUMIPIOBAILHOI BEJTMYWHHU.

9



0) BITHOCHY MOTPIIIHICTH BUMIPIB 0;
0 - IIe BITHOIIEHHS a0COJIFOTHOI MOTPIITHOCTI BUMIPY A 0 IMMPOTO 3HAYEHHS
BHMIPIOBAJIbHOT BEIMINHU:

5= XX 00,

o o

OCKUIbKM IMpe 3HAY€HHS BHUMIPIOBAIBHOI BEIUYMHU X, HEBIIOMO, TO
IPAaKTUYHO BHUKOPHUCTOBYIOTH IIMCHE 3HAYEHHS BUMIPIOBAIBLHOI BEIMYMHU Xj.

3BUYalTHO, 3a JIlIICHE 3HAYEHHS MPUIMAIOTh MIOKa3aHHS 3pa3KOBUX 3aC00IB BUMIPY

Xo :X[[: sz;

B) HaBeJICHY NOTPIIHICTh BUMIPY 7;

Y — e BIIHOIIEHHS a0COJIOTHOI MOTPINIHOCTI A A0 AESKOT0 HOPMYIOUOTO
3HAYEHHS BUMIPIOBAIbHOI BEIMUYUHU XN.

Hopwmytoue 3HaueHHs1 X- 11e BCTAHOBJIEHE 3HAYEHHS IMPUHU J1aNa30HY Xmax —

Ximiny A€ Xmax ¥ Xmin - BEPXHS W HIKHS MEXa Jllana3oHy IIKaJld BUMIPIB,

XN = xmax_ xmin-

Knac TouHOCTI mpunagy, WO NEPEBIPAETbCSA, BU3HAYAETHCA 3a HAMOUIBLIONO

OCHOBHOIO HaBEIEHOIO MOTPILIHICTIO:

y=— 2 oo .

X max— X min
2.4.6. BapioBaHHA TMOKa3aHb Vy, — II¢ BEJIMYMHA, SKa XapaKTEPHU3YIO€
CTaOUIbHICTh CTATUYHOI XapakTEpPUCTHKU 3aco0y BUMIPY ¥ BHU3HAYAEThCA SK
HaOUIbIIa PBBHUL MDK BUXIIHMMHM CHUTHAJIaMU MpUIaay, L0 BIINOBIAAE TOMY
cCaMOMy 3HAUYEHHIO BUMIPIOBAJIbHOI BEIMYMHM NPH 30UTbIIEHHI W 3MEHIICHHI

Bemmunby X, (puc. 2.1):

Ve =y -yl

1C



2.5.[opsinok BUKOHAHHS 3aBIaHHS

2.5.1. O3HalloMUTHUCS 3 BUMIPIOBAIbHUMH MPUIIAJIOM Ta YCTATKYBaHHSIM, 3 iX

TEXHIYHUMU 1 METPOJIOTTYHUMHU XapaKTEPUCTUKAMH.

l'_lllll rs
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2.5.2.3i0partu cxemy s IepeBipKu BosibT™METpa (puc.2.2).

RE

Puc. 2.2

2.5.3.Iicist mepeBipKu BUKJIaAa4eM MPaBUIILHOCTI 310paHoi CXeMH, MOJaTH HApYry
B MEPEKY.

2.5.4. 30Ty Hanpyry o 10 (B), a notim 3mennmru 10 1 (B), 3HIMaroun
TIOKa3aHHsI 3pa3KOBOTO 1TepeBipsiemoro npuianis yepes 1 (B).

2.5.5.Pe3ynpTaTyt BUMIPIB 1 004KCIICHD 3aIicaTd B TaOJHITO 2.2.

2.5. 6.Ilo0ymyBaTu rpadik 3anesxHocTi Uy Big U,y
Un=1(U,).
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25.7. Tlo MakcumanbHIA HaBENEHI TMOTPIITHOCTI BM3HAYMTH KJac TOYHOCTI

BOJIGTMETPA, IO MEPEBIPSETHCS, 1 MEPEKOHATUCS, YU BIMNOBIIAE BIH KJACy TOYHOCTI,

BIT3HAYEHOMY Ha ITIKaTL.
Tabmng 2.2
Pe3yabTaT BUMipiB PesyabraTt 004ucieHb
IHoxka3aHHsn Iloxka3aHHusn OcnHoBHa | BapiBa
BinnocHa
Ne | mpumiany, mo 3pa3KkoBOro | AOCOJIIOTHA L. HaBe/IeHa HHS
NOTPilIHICT
n/m | nepeBipseThes, npuJjangy NOTPilIHICTH NOTPillHICT | MOKa3aHb
b
(BoabTMeTpa) | (BoJbTMETpA) b npuiIagy
U, B U, B AU, B 0, % 0, % Vx
1
2
3

2.5. 8.3a rpadikoM BHU3HAUYMUTH BapilOBAHHS MOKa3aHb MPUIARy Viax 1 3amucaru

B Ta0mMIIo 2.2,
2.5.3BiT Npo BUKOHAHHS 3aB/IAHHA

VY 3BiTi TOBUHHI OyTH HaBEEHI:

1. TexHiuHi i METPOJIOTTUHI XapaKTEPUCTUKH MIPUIIAIIB.

2. CxeMa eNeKTpUYHOI Mepexi.

3. Po3paxynkoBi popmynu, TabIuUIsi BUMIPIB 1 00UUCIICHD, MPUKIIAL O0UHCIICHb
3a HaBeZICHUMU (HOPMYJIaMH.

4. I'padik 3anexnocti U, Big U,;,.

5. BUCHOBKU 110 3aBJaHHIO

KoHTpoJIbHI 3aIUTAHHA

1. Illo Take BuMip?

2. IlpuBenits knacudikailiro 3aco0iB BUMIDY.

3. o Take mepeBipka 3ac00iB BUMIpY?

4.Y yoMy TOJATaE CYTHICTh MEPEBIPKU 3aCO0IB BUMIPY MPSIMHUM METOJOM?

5. [llo Take MOrpilHICTE BUMIPY?

6. SIKi TUIK MOTPILIHOCTEN MalOTh 3aCO0U BUMIPY?

7. llo Take BapitOBaHHs MMOKa3aHb NpUiaay?

8. [lepepaxyiite BUMOTH, 1110 TPEA’ SIBISIOTH 0 3pa3KOBUX MPUJIA/IIB.
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Ilpakmuune 3anammsa Ne3
IlepeBipka 3ac00iB BUMipy HENPSIMUM METOAOM
[lepen TuMm, sSIK BUKOHYBaTH 3aBJaHHS, CTYACHTH MOBHUHHI O3HAHOMHTHCS 3
iHcTpyKIiero «lIpo mipu mokexxkHoi Oe3meku B jabopatopii kadbempu EITC» i1

MPOUTH IHCTPYKTAXK 3 €JIECKTPOOE3IEeKH 3 HACTYITHUM 3aITUCOM 1 PO3IMHICOM Y JKypHAJIL.

3.1.MeTa npaKTHYHOTO 3aAHATTS
3.1.1 HaBumtHcs BH3HaYaTH KJIaC TOYHOCTI MIKpOaMIIepMETpa HEMPSIMHM

METOIOM.

3.3aBranus

3.2.1Bu3HaunTH KjIac TOUYHOCTI MIKpOoaMIiepMeTpa HENPSIMUM METOJIOM.

3.3.Marepiaju i ycTaTKyBaHHs
JI7isi BUKOHAHHS 3aBJIaHHs TIOTPiOH1 HACTYIH1 MPUIIaIN :
- MIKpOaMITEpMETp, 10 TiepeBipseThes (Kiac TouHocTi 1,2);
- 3pa3KoBHUi BoJibTamIiepmerp (kiaac touHocti 0,2);
- 3pa3koBUi Mara3uH onopiB (kiac TouHocTi 0,2);

- cTabuTi30BaHe JKEepeo KUBJIEHHS NocTiitHOro ctpymy 10 30 B.

3.4.Bka3iBKH 10 BUKOHAHHS 3aBIaHHS

3.4.1. CyTp HEnpsiMOro METOAY IOJIATAE B TOMY, IO MOBIPSIEMUN 1 3pa3KOBUI
OpWIaAu BUMIPIOIOTH pPI3HI  BEIMYMHHM, 3BSi3aHI MDK Cc000I0  BILIOMOIO
byHKIIOHATBHOO  3aliekHICTIO. [loBipka MIKpoaMIiepMeTpa MPOBOJAUTHCS 34
JIOTIOMOTOIO0 3pa3KOBOTO BOJIbTAMIIEPMETPA 1 Mara3uHa omopiB 3 KJIaCOM ~ TOYHOCTI
0,2. 3a pe3ynbTaraMu BHUMIPIB OOUYUCIIIOIOTHCS JAIMCHI 3HAUEHHS CIpyMy, IO
NpoOTIKae B Mepexi 3a 3akoHoM Oma.

3.4.2. Ha nonepenHpoMy mpakTuuHomy 3ausatTi (muB. m. 2.4.5.; 2.4.6.; 2.4.7.)
OynM pO3TJIIHYTI OTPIIIHOCTI 3aC001B BUMIPY 1 JaHE BU3HAYEHHS MMOKa3aHb 3ac00iB

BuMipy (nuB. puc. 2.1IIpakmuune 3anamms Ne2).
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3.5.lopsinok BUKOHAHHS 3aBAAHHSA
3.5.1. O3HailoMuTHCS 3 BUMIPIOBATPHUMH TPWIATaMA Ta YCTaTKyBaHHSM, 3 iX
TEXHIYHAMH 1 METPOJIOTTIHIMH XapaKTEPHUCTHKAMHU.

3.5.2. 3ibpatn cxeMy IJ1s MEPEBIPKH MIKpOaMIIEpMETpa HEMPSIMUM METOJIOM

(Puc. 3.1)

4 MO
A
Usasn = CONSt = 1B Vs, MAros
L
Puc. 3.1

3.5.3. [lepekonaBmmch, MO cxemMa 3i0paHa MPAaBWILHO, MOJATH HAMpPYry B
Mepexy, U,,,—10B 1 npucTynutu 10 BUKOHAHHS BUMIPIB.

3.5.4. 3a momomororo mara3zuHa omopiB (3MiHIOOuUM omip R) BcTaHOBIIOBaTH
CTPUIKYy MiTiamMmepMerpa 1 TMepeBipATH Mo 4ep3i Bcl HUPPOBI BUIMITKH MpPH
30UIbIIIEHH], a TOTIM MPH 3MEHILEHH1 3HAYEHHSI CTpyMY |.

3.5.5.Pe3ynbpTatu BUMIPIB 1 00UHCIIEHD 3aMUCYIOTh Y Tab. 3.2.

Tabmuus 3.2
Pe3yabTaTu BUMipiB Pe3yabTaTtu 004unc/ieHb
w2
= =
= 2 3
- = L <
2
= 2 2 = g s & £
Z = = PV Q B .2 s
Ne Z o © MOKA3aAHHSA HiiicHi B = . & =
S S R e = BinnocHa = s
= R =
2 2 & MarasuHa 3HaYeHHs | = F o = 2=
m. n S o5 ) $ ‘& | morpimmicrs| g °Z =
o E o o1nopiB CTPYMY S E 2 = < B
= 2 & < =) o © R
s 8 = = = e
. : [>) -
.E =y %
= &
Iy, Ma Rue , OMm lp, Ma Al , ma o0, % 0,% Vx, Ma
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3.5.6. JImsg oOumciieHHsT AIMCHOTO 3HAYEHHS CTPYMY CKOPHCTAEMOCS 3aKOHOM

Oma 1151 TUITHKH MEpexKi

U
I, =—=>, U,,=10B.
I:QM.O
AbcomoTtHa norpimHicTh: Al = Iy — k.
3.5.7.BinHOCHA MOTPINIHICTS
Al
Oy =+ 100% .
p

3.5.8.0cHOBHA HaBeeHAa MOTPINIHICTD:

B = o 1100,

npue max min
L =1y

ne |,™ — Ipmin — pI3HMIIA BEPXHBOT I HUKHBOI MeX BUMIPiB, TOOTO Jiana3oH
BHUMIPIB

3.5. 9.Ilo0ynyBaru rpadik 3aneKHOCTI |0, BIA 1

los = T (Ip).

3.5.10. Ilo makcuManbHIA HaBeNEHI MOTPIIIHOCTI BU3HAYUTH KJIAC TOYHOCTI
MiTiaMIepMeTpa, 10 MepeBIPAEThCS 1 MEPEKOHATHUCs, YM BIANOBINAE BIH Kiacy
TOYHOCTI, BII3HAYEHOMY Ha IIKaJIl IPUIaay.

3.5.11. 3a rpadikom (muB. m. 3.4. 9.) BU3HAUWTH BapiFOBaHHS TOKa3aHb

npwiany. Vy max 13amucaru B 1adm1. 3.2.

3.6.3BiT Npo BUKOHAHHS 3aBJIAHHSA
VY 3BIT1 HOBMHHI OYTH HaBEJIEHI:
3.6.1. TexHiuHI i METPOJIOTIUHI XapaKTEPUCTUKU MTPUIIA/IIB;
3.6.2.Cxema eleKTpUYHOTO JIAHITIOTa;
3.6.3. Po3paxynkoBi dopmymnu, Tabnums BUMIpIB 1 OOYHUCIEHb, MPUKIAN
00uKCIIeHb 32 HaBeIeHUMHU (hOopMyJiamu;
3.6. 4.I'padik 3anexHOCTI |0, BiR I, ;

3.6.5.KopoTki BUCHOBKH 10 3aBIaHHIO.
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KoHnTposbHi 3anuTaHHsi
1. o Take BuMIp?
2. [IpuBenits kmacudikairiro 3aco00iB BUMIPY.
3. llo Take moBipka 3aco0IB BUMIpPY?
4.V yomy moJjsirae CYyTHICTh TIEPEBIPKU 3aCO01B BUMIPIB HEMPSIMHM METOA0M?
5. SIx Bu BuxopucTanu 3akoH Oma npu BUKOHAHHI 3aB/IaHHS ?
6. [Llo Take MOTpiHICTS BUMIPY?
7. SlkuMu TUNIAMU TIOTPIMTHOCTEH BOJIOIIFOTH 3aCO0H BUMIPY?

8. [lepemiuith BUMOTH, IO TIPS SABIITIOTH 0 3Pa3KOBUX MPHUIIA/IIB.

Ilpaxmuune 3anammas Ne4d
Bumip onopis 3a 10110MOroto BpiBHOB2KEHOI'O MOCTA
4.1.MeTa NpaKTHYHOI'0 3AHATTHA
O3HalioMIIeHHsT 3 TEPBUHHMMHU BUMIpOBaTsHUMHE TieperBoproBadamu ([1BII),
10 TEePETBOPIOIOTh PI3HI TEMJIOTEXHIUH1 BEIMYMHU B 3MIHY EJIEKTPUYHOI OMOpHU
posrisHytoro [1BIL.
Bumip onopis. O3HalioOMIIEHHS 3 pI3HUMH METOJaMU BUMIPY OTOPIB.
4.23aBranuga
4.2.1BuxkoHaTy BUMIp OTIOPIB 3a JOTIOMOTOIO BPIBHOBaXKEHOTO MocTa Tty YMB.
4.3MaTepiajiu i ycTaTKyBaHHS
1. Jl>xeperno KUBJICHHS .
2. YpIBHOBa)KE€HHUI MICT MOCTIHHOTO cTpyMy Ty YMB kiacy 0,2.
3. 3pa3koBuii Mmarazus omnopis knacy 0,2.
4. HabOip enekTpuyHUX OMOpIB.
5. 3pazkoBuil UpPOBUI NpUIA IJsl BUMIPY OINOPIB.
4 .4 . 3araabHi BitoMocTi
barato mepBHHHHMX BUMIPIOBAIBHMX IIE€PETBOPIOBAYIB  MEPETBOPIOIOTH
BHUMIPIOBAJIbHY BEJIMUMHY B 3MiHY ONOpPY camoro mneperBoproBaua. Lle 06ymMoBieHO

3PYUYHICTIO i TOYHICTIO BUMIPY €JIEKTPUYHOTO OTOPY, a TAKOK MOKIIMBICTIO MEepenayi
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CIIEKTPUYHOTO CHTHATY 1 (DIKCyBaHHS OTPHMAHHMX IOKa3aHh Ha BIICTaHI BT MICIIS
MIPOBEACHHS POOIT.

HaitGinbm1 mmpoKo BHUKOPUCTOBYIOTHCS TIPWJIAAH, SIKI 3MIHIOIOTh CBIi
CIIEKTPUYHAMA OINp TPH 3MiHI TEeMIIEpaTypu — TEPMOPE3UCTOPH; TPHU 3MiHi
TEOMETPUYHHUX TMapaMeTPiB MPHUCTPOIO — TEH30JIaTYMKH, MPU 3MIHI OCBITJIEHOCTI
YYTIUBOTO €JIeMEHTa - POTOPE3UCTOPH 1 MPOMETPH.

TepMope3ucTopr B TEIUIOTEXHIII BUKOPHCTOBYIOTHCS Yy BHUTIIAII TEPMOMETPIB
onopy Mmigaux TOM, a6o mmatunoBux TOII nis BUMipiB Temmeparyp piliuH irasis.

TeH3zomaTyrky, po3TalIOBaHI B MEXaHI3MaX MaHOMETPIB, MEPETBOPIOIOTh THUCK
CepeNoBHUIIA B NCKTPUYHUNA CUTHAJT.

[lpu BuUMIpi BHUCOKUX TeMIleparyp, y TOMY YHUCHII 1 TeMmeparypu MOIyM's
HaifyacTillle BUKOPUCTOBYIOTh MIPOMETPH, B SKUX UYTIUBUNA €IEMEHT OCBITJIIOETHCS
BUXITHUM Bil HArPITOT'O TiIa TOTOKOM IMPOMEHIB.

Bumip onopiB mpoBouTHCS 32 IOTIOMOT'OI0 BPIBHOBAKEHUX 1 HEBPIBHOBAXKEHUX
MOCTIB 1 KOMIIEHCALIITHUM METOJIOM.

4.4.1.YpiBHOBaKeHi MOCTH

VYpIBHOBaXEHI  YOTUPHOXIUIEYHI MOCTH €  HaAWOUIbII  MPOCTUMH 1
PO3MOBCIOJKEHUMHU TpWIaAaMH [JJIsi BUMIPYy OIOPYy TepMOMETpa TNpu HOro
rpaayoBaHHI, ad0 B Ja0OpaTOpHUX yMOBax. MOCTH 3aCTOCOBYIOTHCSI HE TUIBKH 3
TEPMOMETPaMU OTIOPY, ajie M 3 AaTYUKaMM IHIIMX (PI3BUYHUX BEIMYUH, BUXITHUM
CUTHAJIOM SIKUX € 3MiHa OTIOpY.

[MpunnmnoBa cxema MoOCTa 3 AaT4yukoM Ry , sKa BKIIOYEHA B OJIHO 13 TUIeYEH.

HaBezieHa Ha puc. 4.1.omopy mHumx mieued Ry, R, it R; Binoma.
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Rl IG R2
+ -
A l G B
Rr Rs
.
D
Puc. 4.1

YMOBOIO piBHOBAru JaHOro MocTa, mpu sikomy lg=0€:

Rl' R3: RT . Rz.
Jlna Bumipy onopy Ry ypIBHOBa)K€HUM MOCTOM KOPUCTYIOTHCS PIBHSHHSIM:
R :% [(R, 3 SKOTO BHIHO, IO 3pIBHOBAKUTH MICT MOKHA 3MIHOIO 0TI0pY Ry

IpH TOCTIHHOMY CIIBBITHOIIEHHI OamacToBux miedei Rs/R, , 10010 K0kHOMY Ry
BiImoBigae 3HaYeHHS R;.

Jls BUKOHAHHS 3aBJaHHS MU BUKOPHUCTOBYEMO MICT MOCTIMHOTO CTPYMY THUILY
YMB. Bumip omnopiB podbumo 3a cxemoro Birctona. IlpuaiunoBa cxema mMocTa 1

npaBujia KOPUCTYBaHHS BiI3Ha4YeHI Ha cTop.18,19.
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MICT IIOCTIMHOI'O CTPYMY tuny YMB
ITPABUWIA KOPUCTOBYBAHHA

CXEMA
oo -\\51| 4400 1\/3\ L_f;‘.n
LG SO P o AR
5 101 ol MG (L5 / v
%%i:DUO e
“*F:J e é’é’ﬁmﬁ e £
3 ¢ | " WY 144000 r———
j o
At E
HE L \QHK3
ns MBnM | 1x10
il
| L 'quoﬂré f
-

Tabauis peKkoMeHI0BaHUX PEXKUMIB pOOOTH MOCTa

MonoxenHs: KypoeJi nmjie4

BumiproBanuii onip, Om Hanpyra , B imIoca
0-1 2 1:100(
1-10 4 1:1000
10-100 4 1:100
100-1000 6 1:10
1000-10000 8 11
10000-100000 14 10:1
100000-1000000 20 100:1

[Tpu nanpy3i 6ubm 10 B, y mieye R moBunHO OyTH BBiMKHEHO He MeHil 1000m
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MicT, npu3HAYeHUH JJ151 HACTYITHHUX LUTei:

1. BumiproBaHHS OTOpy 3a CXeMOI0 MocTa BirctoHa.

2. KaGenpHe BUMIpIOBaHHS 3a cxeMoto Bapures.

3. KabenpHe BuMiproBaHHS 3a cxemMoto Myppes.

4. BitoueHHS B €NIEKTPUYHY CXEMY B SIKOCTI Mara3uHa oropy.

[Ipy BUMIpIOBaHHSAX KOPHCTYBATHCI. a00 BHYTPINIHIM TaJlbBaHOMETPOM
['(knonka "K" moBuHHA OyTH HPUTHUCHYTA),a00 30BHIIIHIM TaJlbBAHOMETPOM,
npueaHaHuM 10 3atrckada "HI™(knonka "K" moBuHHa OyTH BiIKaTa).

VY nauHIory rapBaHoMeTpa Ta 0aTapel 3HaXO0IIThCS K04l 'Tpy0o" Ta "TouHO".
[Ipu HatuckanHi KM0o4a "Tpy0o" TalbBaHOMETP BMHKAETHCS TIOCIIIOBHO 3
OajacTHUM OMOPOM, MPU HATUCKAHHI KIOYa "TOYHO" TalbBAHOMETP BMHKAETHCS
0e3mocepeHbO.

KpiM Toro, B 000X BUTaaKaX BMUKAEThCS OaTapes "B".

MicT MOKHO BMHKATH IK Mara3uH onopy 4epe3 kiemu 'M" ta "X" mpaBopyu B
CKJIaJ1 IE€Ka/I.

Jlng uiyHTyBaHHS ranbBaHoMmerpa Ji€ kKHonka "K3" 1 rambBaHOMETp

3aMHUKA€TbC HAKOPOTKO.

CXEMA MOCTA BITCTOHA

Bbarapero npuennaru 1o 3atuckadis 'B". BumiproBaHuii omip npueIHaTH 10
3aruckadiBs "' X". PykosiTKy nepemukaya nocTaBUTH B Moj10KeHHs "MB", Bennuunu
OTopy BH3HAYAETHCs 3a (hopmynoro: X = NRjae N =rl/r2,ne BimHOIICHHS
YCTAHOBJIEH] Ha TUIe41 BITHOCUH; R-0mip, ycTaHOBJIEHUH Ha 3pIBHJILHOMY ILJIeYl,
CTaHOM Ha 4-X 1eKajiax.

4.4.2.HeBpIBHOBa)KE€H1 MOCTH.

Jlng BUMIpY OMOpPY B €KCIUTyaTallliHUX YMOBAax 3aCTOCOBYIOTH SIK MOKa3yroui
npuwiaau HeBpIBHOBaXxkeH1 MocTU. Ha puc. 4.2.noka3aHa npuHLMIIOBA JBYXIIPOBIIHA
cxXeMa HeBPIBHOBAXXEHOTO MOCTa, 1ie R; , Ry , Ry — mocTiiiHi onopwu 1ieuei mocta, Ry

— OMip BUMIPIOBAHOTO J1aTyukKa, Ry —omip MiniBoJibT™METpa, Ry — perynpoBaHuii omip.
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R, Rs

Ry R4

| R

Puc. 4.2

Ha nmouartky BuMmipy 3a Aomomororo Rp NpOBOAMTHCS MiICTPOIOBAHHA MOCTA,
HaNpUKIA] Ha «HYIb». Ko onip Ry 3MIHUTHCS, Yepe3 MUTIBOJIBTMETP M€ CTPYM,
MPOTOPIIMHUIM 111 3MIH].

JIng 3pydHOCTI BUMIpY HIKaia MUTIBOJILTMETpa TPAgyOETbCs B OJMHHULISAX
BUMIpIB BEIMIMHH, HAMPUKIIA] B OMAaX - TAKUH TPUIIA] HA3UBAETHCS OMMETPOM.

VY naboparopniii po6oti Ne 4 BUKOPUCTOBYIOTh LU(POBUII OMMETP BHUCOKOI
TOYHOCTI. Y Takui K€ Croci0 yiamToBaH1 ¥ CTPUIOYHI MOKa3ykoul MPUIAaH, IO
BUMIPIOIOTh TEMIIEPATYPY, TUCK, OCBITICHICTb, BUTPATy i T.1.

4.5.Tlopsinok BUKOHAHHS 3aBIaAHHA

4.5.1. O3HallOMUTHUCS 3 TPUHIMIIOBOIO CXEMOIO 1 MpaBWJIaMU KOPHCTYBAHHS
BpPIBHOBXEHUM MOCTOM MOCTIMHOTO cTpyMy Tuily YMB. OCBOiTH METOJUKY BUMIPY
OTIOPIB 3a JOTIOMOTOIO MOCTA.

4.5.2 HakpecnuTl MOHTaXHY CXeMy BHUMIPIB 32 JOTIOMOTOIO BPIBHOBaXKEHOTO
MOCTA.

4.5.3. HakpeciuTu eNeKTpUYHY CXEeMy BHUMIpPIB, 10 TIOBUHHA OyTH
NpeCcTaBlieHa y IBOX BapiaHTaX:

a) MIKIIOYCHHS B CXEMY CJISKTPUYHHX OTIOpiB Ry

0) minKIrOYeHHS Mara3uHa onopiB Ry, o (muB. puc. 4.3.).
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Rl R2

R, BapiaHT a) R

BapiaHT 0) Rvi.c.

Puc. 4.3

4.5.4.310paTu eNeKTpUUHY CXEMY BUMIpIB.
4.5.5.Tlicns nmepeBipky BUKIIA1auyeM MPaBUILHOCTI 300pKH CXEMH, MPUCTYIUTH
710 BUKOHAHHSI 3aB/IaHHS.

4.5.6. Ilpuegnatu no kiem b “+” it “ -” ypiBHOBa)k€HOro MOCTa MPOBITHUKU
(n1MB. MPUHIMIIOBY CXEMY) 1 TOJaTH HANPYTY Bil JpKepena >KUBJCHHS. BucraButu
Hanpyry Ha jkepeni xkusieHHss U = 5 B. Jlo BumiproBanbHuX kieM “X” mo 4ep3i
HIIKIII0YaTH BUAAH]1 BUKIJIQJaueM CTaHJapTHI €IEKTPUYHI OTIOPHU.

4.5.7. 3anexxHO BN 3HaYeHb BuUMIpioBaHMX omnopiB  (quB. Tabimio
PEKOMEHJIOBAaHUX PEXKUMIB PpOOOTH, MocTa, cTop.18) BHOpaTH BiAMOBiAHE
MOJIOJKEHHS KypOeri rieueld BITHOCHH.

4.5.8. O6epTaHHAM YOTHUPHOX PYKOSITOK TMOPIBHSJIBHOTO IJIeYa BUCTABIISIEMO
MOKa3aHHS CTPUIKHU rajbBaHOMETPA HA «HYJIb.

4.5.9.]10 BUMIPIOBAILHUX KJIEM «X» MIAKIIOYaEMO 3Pa3KOBHUI Mara3uH OmopiB.
3a JTOTIOMOTOI0 PYKOSTOK, PO3TAIllOBAaHUX Ha MpWIaal MO Yep3l BHUCTABISIEMO
OTpUMaHi 3Ha4eHHS JOCIKYBaHUX OIOPIB 1 BAPYre BHUCTABISEMO TMOKAa3aHHS

CTPUIKU TaJlbBAHOMETPA HA «HYJIb.
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4.5.10. JIns BU3HAYEHHS TOTPINITHOCTEH NMPW BUKOHAHHI BUMIPIB BUKOPHCTATH

HACTYIHI PopMyIH:

AR =

P

R?p - RHOM

[100% .

AR

ne R, —3HadYeHHS OMopiB, sKi 3a3Ha4eH1 Ha oropi, Owm;

_ R?p - RX.B’MM

4

R,, —3Ha4YeHHs ONOpIB, OTPMMaHi 3a JOTIOMOTO0 MarasuHa omnopis, Om;

100%

Rismy — 3HAUEHHS OIOPIB, SKI OTPHMMaHI 3a JOMOMOTOI) MOCTa TOCTIHHOTO
cTpymy, Owm;
4.5.11.Pe3ynbTaTl BUMIpY il 004uCIIeHb 3aHOCUMO B Ta0m. 4.1.
Tadomna 4.1
Hominanbne 3pa3koBi BumiproBane HO;E;:?:ECTI
Nmn | spayenns ONoOpiB | 3Ha4YeHHs ONOPIB | 3HAYEHHS ONOPIB P

Ruon.,OM £ % Rsp ,OM Rypm. » OM ARy, % | ARz, %
1 2200+5% 2350 2300 6 2
3

4.5.12.Ha niacTasi Taba. 4.1BU3HAYUTH CTYMHIHb TPUAATHOCTI JOCTIIKYBAHUX
OTIOPIB.

4.5.13. Bumip omnopiB MOBTOPUTH 3a JIOTIOMOTOI LU(PPOBOTO OMMeETpa 1
3pIBHATH 3 MOKa3aHHIMH, OTPUMaHUMHU 3a JONOMOTO0 MOCTA MOCTIHHOTO CTPyMY.

4.5.14.Pe3ynpTaTl BUMIPIB 3aHECTU B Ta0. 4.2.

Taomuua 4.2

HoMminaanHe 3HAYe HHA
onopiB Ryey,OM

N, n/n Reme , OM AR , OMm AR, %

4.6.3BiT NP0 BUKOHAHHS 3aBJAHHSA
V 3BIT1 HOBUHHI OYTH HABEJEHI:
1. Mera BUKOHaHHS 3aBJIaHHS.
2. TexuiyH1 i METPOJIOTIYHI XapaKTEPUCTUKU TPUIIAJIIB.
3. Cxemu BUMIpIOBAJIbHUX JIAHITIOTIB.
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4, MoHTaXH1 CXeMH BHUMIPIB ypIBHOBKEHOTO W HEBPIBHOBAKEHOT'O MOCTIB:
(1. MicT mocTiiiHoro ctpymy Ty YMB; 2. nudpoBuii oMmMmerp).

5. Tabmu1ri BUMIPIB 1 pO3paxyHKH.

6. BUCHOBKY 110 BUKOHAHOMY 3aBJIaHHIO.

4.7.KOHTPOJIbHI 3aNIMTAHHA:

1. Jlns woro nmpu3Ha4YeH1 BPIBHOBAYKEHI MOCTH ?

2. O6nacTs 3aCTOCYBaHHS BPIBHOBKEHUX MOCTIB.

3. JI;1s1 90ro 3acTOCOBYIOTHCS HEBPIBHOBAKEHI MOCTH ?

4. SIki npuaayu HaJleKaTh 10 HEBPIBHOBAKCHUX MOCTIB?

Ilpakmuune 3anammasa Ne 5
Bumip Temmeparyp 3a I01OMOr0I0 TEpMOMETPA OTIOPY
5.1.MeTa npakKTUYHOTO 3aHATTS
- BuB4uTH npuCTpiil 1 MPUHIUN Ali €NEKTPUUYHOTO TEPMOMETPA OTIOPY .
- OCBOITH METOJMKY BUMIPY TEMIIEpATYPH 3a JOMIOMOTOI0 TEPMOMETPIB OTIOPY.
- O3HAOMUTHUCS 3 OCOOJMBOCTIMH 1 BJIACTHBOCTSIMH EICKTPUIHUX TEPMOMETPIB
OTIOPY.
- TlpunbaTn HaBUYKY B TIPOBEICHHI TPAIYIOBaHHS TEpMOMETpa OIopYy.
5.2.3aBnanus
5.2.1.BukoHaTy BUMIp TEMIIEpaTyp 3a JOTIOMOT0OI0 TepMOMETpPa OIOpPY
5.3.Martepiaju i ycTaTKyBaHHS
1. JI>xepenno >KUBJICHHS.
2. YpiBHOBakeHui MicT kiacy 0,2.
3. Tepmomerp onopy minauii (TOM).
4. CTpUiouHUH eNEeKTPOTEPMOMETP Kiiacy 2,5.
5.3pazkoBuil HIUPPOBUI EIEKTPOTEPMOMETP.
6. [locynuHa 3 BoJ010.

7. BonoHarpisay.
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5.4 . 3arannHi BitomocTi

5.4.1. EnmextpudHi TEPMOMETPH OTOPY IIMHPOKO 3aCTOCOBYIOTECS B
MIPOMHUCJIOBOCTI JUII BUMIPY TeMIiepatyp y Mexkax Bix -260°3 go 750°C.

[lpuatun aii  TepMOMETpIB OMOPY 3aCHOBAaHWN Ha BJIACTHUBOCTI PEYOBHH
MIHSATH CBId €ICKTPUYHUK OMIp TPH 3MiHI TeMmmeparypu. 31 30UIbIICHHIM
TEMIIEpaTypH OIMp METaJIB POCTE, a HAMBIPOBIIHHUKIB 1 €IEKTPOJITIB MaIac.

3acToCOBYBaHI TEPMOMETPH OTOPY BUTOTOBIIIOTH 13 UHMCTHX METATB abo
HamBOPOBITHUKIB. Jl0 MeTaneBux TepMoMeTpiB BimHOcAThCS MigHuMA (TOM) i
wiatuHoBui (TOII), 4yTHMBHEA €IEeMEHT SKHX SBJIIE COOOO IPIT 3 BIANOBIIHOTO
MeTary, HAMOTaHHWH Ha 3OJISIIIHHANA KapKac.

Hna 3axucty TO  BII YHIKOJKEHb Kapkac 13 JApOTOM MOMILAKTH Y
repMETUYHUI KOPILYC.

TepmoMeTpu omopy BiIpI3HAIOTHCA MIIHICTIO, HAAIMHICTIO Ta JOBTOBIYHICTIO,
ajie BHACJIIMOK 3HAYHOI MacHh MalTh TEIJIOBY iHepuio. Tomy iX HE MOXHa
3aCTOCOBYBATH NPH MIBUJKO3MIHHHUX TEIJIOBUX PEKMMAaX 1B YCTATKyBaHHI 3 MajUM
00CcAroM BUMIPIOBAHOI PEUOBUHM.

VY 3acTOCOBYBaHMX TEPMOMETPIB ONOPY HAa OCHOBI HAMIBIPOBIIHUKIB 3HAYHO
OuIbIA 3MIHA OMOPY NPH 3MIH1 TEMIEPATypU B NOPIBHIAHHI 3 METAIEBUMHU, ajie IPU
IbOMY Jiana30H IXHbOrO 3acTOCyBaHHS cTaHOBUTH Bim -60 °C nmo +180 °C. Ll
TEPMOMETPH HA3HMBAIOTh TepMOpe3rcTopamu. Boun Habararo 4yTMBiIli 3a MeTajIeBi
TO 3a paxyHOK HEMHIAHOCTI CTaTUYHOI XApaKTEPUCTUKU. 3aBAAKU 1X Majid maci
BOHU 3aCTOCOBYIOTBCS JIJIsl HECTAI[IOHAPHUX TEIUIOBUX MPOIIECIB.

5.4.2. Ilpunagn abo mnpuUCTPOi, MO CIyXaTh IJs BHUMIpY TemIeparyp i
CKJIAJAIOThCSl 3 EJIEKTPOBHUMIPIOBAILHOTO TPWUJIAAy 3 MAKIIOYEHUM JO0 HBOTO
TEPMOMETPOM OTIOPY HA3UBAIOTHCS EIIEKTPUYHUMHU TEPMOMETPAMH OTIOPY.

Jlg BUMipy 3Ha4€Hb OTMOPIB TEPMOMETPIB OMOPY 3aCTOCOBYIOTH B OCHOBHOMY
BPIBHOB@XEHI Ta HEBPIBHOBAXEHI MOCTH. bynoBa, mpaBuiia KOPUCTYBaHHS U
MPUHIMIIOBI CXEMHU BPIBHOBAKEHUX 1 HEBP IBHOBAKEHUX MOCTIB OYJM PO3TJISIHYTI Ha

npaktuaHoMy 3aHaTTi Ne 4. (em. . 4.4.1.;4.4.2.).
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5.4.3.3acTocoByBaHi B IPOMHKCIIOBOCTI mIaTuHoBi TepMomeTpu omopy (TOI) i
migai (TOM) 3amexHO Bim TEMIIEpAaTypHOTO Iialla30Hy BHMIPY MalOTh HOPMOBAaHE
HoMmiHameHe 3HadeHHs omopy mpu 0 °C  (Ry), oOymoBjieHe BiAMOBIIHUM
rpaayroBaHHAM. TepMOMETpH IIIATHHOBOI TPYIM MalTh TpH TpaayroBaHHs. ['P-20;
I'P-21;T'P-22; a repmomeTpu MigHOI rpynu - aBa: [ P-23; 'P-24.

3HaueHHs oniopy Ry 1715 pi3HUX TpanyloBaHb HaBeIEeHO B Ta0M. 5.1

Tadmuna 5.1
Tun
TOII TOII TOII TOM TOM
TePMOMOMETpPa
I'papyroBanus I'p. 20 Ire.21 I'P.22 I'P.23 I'p.24
Ro, OM 1C 46 10C 53 10C

HoMiHanbHa XapakTepUCTHKAa TEPMOMETpPA OINOPY BH3HAYAETHCS 34
dbopmyioro:
R = R, (1+at),
7€ 0.— KOCPILIEHT TEPMIYHOTO OTOPY; Oyigy = 0,4-0,6 Yma 1 °C.

3 BUILIEBKa3aHO1 (popMyIu OJep>KUMO:

R,=R,/ (1+at).
33 3HAYCHHAM Ro BU3HAYMMO, OO0 SAKOTO Fpa,[[y}OBaHHH HAJICKUTHL HaIlll

TEPMOMETP OTIOPY.

5.5.locainoBHicTH> BUKOHAHHSA 3aBIAHHA
5.5.1. O3HaitfomuTHCs 3 OyIOBOI YPIBHOBRKEHOIO MOCTa MOCTIHHOTO CTPyMy
iy YMB, a TakoX 3 METOJHMKOI BHUMIPY OTIOpIB 3a HOTro J0TOMOrow. (IuB.
npakTUIHe 3aHATTs No 4).
5.5.2. Hakpecnutu MOHTaXHY cXxeMy BuMIpiB omopy R 3a momomororo
BPIBHOBaKEHOTO MOCTA.

5.5.3.Hakpeciutu enekrpudHy cxemy BuMipiB (muB. puc. 5.1).
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R1 RZ

R4 Rx

o L~

TEPMOMETP ONOPY

Puc. 5.1

5.5.4.310patu eIeKTpUYHYy CXeMy JJisi BAKOHAHHS BUMIPIB.

5.5.5.Ilicns mepeBipky NPaBUIILHOCTI 300PKH CXEMU MPUCTYIUTH O BUKOHAHHS
3aBJIaHHS

5.5.6. Ilpuengnatn g0 xinem b ,+” # ,-” ypIBHOBOKEHOTO MOCTa JKEPEIIO
KUBJICHHA. BucTtaBuTth Haripyry Ha mxepeni skusieHHss U = 5B. Jlo BumiproBambHuX
KieM , X ypIBHOBKEHOTO MOCTA MPHUETHATH TepMOMETp oniopy Miguuit TOM.

Onyctutu TOM y nocyauHy 3 BOJIOO NMpH KiIMHATHIN Temneparypi (puc. 5.4).

5.5.7. Bxmtouutn cTpitounuit tepmMomerp. OmycTUTH HOro Aardyuk y Ty XK
HOCY/IUHY.

5.5.8. ¥ Ty X mocyauHy OIYyCKaeThcs eTanmoHHui Tepmomerp. (Tepmomapa
U(PPOBOTO TEPMOMETPA, K HAWMEHII IHEPIIHHOTO).

5.5.9. 3pobutm TOCTyrmOBE HArpiBaHHA O TEMIIEpaTypd KHUIIHHS, 3
BCTAHOBJICHHSIM  3HaueHHd R 3a BpIBHOBaOXEHMM MOCTOM 1 TemImepaTypu 3a
CTPUIOYHUM TMpPUIaZOM B  ISIThOX-CIMOX TOYKaX. ICTHMHHOIO BBaXaeThCs
TeMIIepaTypa,sika BUMIpsiHA 32 €JIEKTPOHUM TEPMOMETPOM.

5.5.10. loBectnt BoAy B MOCYAMHI OO0 KHUIIIHHSA. BUMIpATH 10 Temmeparypy 1

BIIKITIOYNUTH HarpiBad. JIJiss MprUCKOPEHHS OCTUTaHHS BOAW JOJaBaTH B HEl IIMAaTOYKH
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JbOY, TIPU IBOMY CTEKUTH, 100 BOHU HE KOHTAKTYBAIU 3 TEPMOTAPOIO €TAJIOHHOTO
TEpMOMETpA.

5.5.11.1Ipu oxooKeHHI BOJM BCTAHOBUTH 3HaUYCHHS R y THX ke TouKax 1 mpu
TIH JK€ TeMITepaTypi, o ¥ Mpy HarpiBaHHI.

5.5.12.Bci nani oTpuMaHi Mpu NPOBEACHH] €KCTIEPUMEHTY 3aHeCTH B TalJI. 5.2.

Tadmuna 5.2
Onip TOM TeMmnepatypa 3a CTpijioy HUM
Ne t° 3a mud poBum P patyp P o
Rt Om eJieKTpoTepMmoMeTpoM, t °C
n/n TEePMOMETPOM - -
HATPiBaHHS | OXOJIOJKEHHSI | HATPiBAHHS | OXOJIO/:KeHHS
o y 3
1 ©oinarn «eeeen? C ' 4 ! A
2

N | Comm oo CO

5.5.13.3a TabauusgMH BUBHAYUTH IPU SIKOMY TUCKY KUITUTH BOJIA.

5.5.14. [lo6ynysatu rpadik 3anexxnocti onopy TOM Bin temneparypu. Ha
rpacley O3HAWOMHTHCSl 3 sIBHINEM cicmepesica (pPO3ODKHICT, TOKa3aHb MPH
HarpiBaHHi ¥ oxoJsiojpkeHHi). [Ipu moOymoBi rpadika KOPUCTYBATUCS JTaHUMHU
eJICKTPOHHOTO TEPMOMETpA.

Rt ,OM 4

te

v
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TOM JATYMK CTP UIOYHOTO €JIEKTPOTEPMOMETpa

Knac¥ 235

TepMornapa 3pa3koBOTro
eNEKTPOTEPMOMETPA

BOJIOMIIrpiBay

Puc. 5.4

5.5.15. BuzHauutd, A0 SKOTO TPaAyIOBaHHS HAJICKUTh BHUIPOOOBYBaHUM
TEPMOMETP OTIOpPY 3a HOPMYIIOHO:
R, = R/ (1+at).
5.5.16.0Ttpumani 1ani 3aHecTH B Ta0m. 5.3
5.5.17.3a cepennim 3HaueHHSIM R, o Tabsr. 5.1BW3HAYMTH rpaTylOBaHHS

TEPMOMETpPA OTIOPY.

Taomua 5.3
Ne i/ t, °C R, Om Ro
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5.6.3BiT M0 BUKOHAHHIO 3aBIaHHA

VY 3BiTI NOBWHHI OyTH HaBE/ICHI.
1. Meta BUKOHAHHS 3aBJaHHS.
2. TexHiuHI i1 METPOJIOTIYHI XapaKTEPUCTUKU TTPHJIATIB.
3. CxemMH BUMIPIOBAIbHHX JIAHITIOTIB.
4, MoHTa)XHa cXeMa BUMIPIB 3a JIOTIOMOTOIO BPIBHOBKEHOTO MOCTA.
5. Tabmu1ri BUMIpiB 1 rpadikm.
6. BUCHOBKY 1O PaKTHYHOMY 3aHSTTIO.

KonTpoabHi 3anuTaHHs

1. [Tlo Take eNMEeKTPUYHUA TEPMOMETP OIOPY?
2. SIxi MmaTepiaii BUKOPUCTOBYIOTHCSI B TEPMOMETPAX OTIOPY?
3. JlocToiHCTBA ¥ HEMOIKK MaTepiajliB, 3aCTOCOBYBAHUX Y TEPMOMETPAX OTOPY.
4. [o take Tepmope3uctopu? O61acTh IX 3aCTOCYBaHHS.

5.S1K1 ICHYIOTh HEZOJIIKHM HAIBIPOBITHUKOBUX TEPMOMETPIB OTIOPY?

Ilpakmuune 3anamms Ne6
TepmoenekTpuyHUN METO BUMIPY TEMIIEpATyp
6.1.MeTa BUKOHAHHA 3aBIaHHA
O3znaitomutHcs 3 sBuieM tepmo — EJIC 1 HaBuUTUCS TpaaytoBaTH TEPMOIIApHU.
6.2.3aB1aHuna
6.2.1. 3pobuTt TpanyrOBaHHS TEPMOMAPU 3 BUKOPHUCTAHHSAM TOTEHIIOMETpa
nocTiitHoTO cTpy™my Ty KII-59.

6.3.Marepiaju i ycTaTKyBaHHSI

1. Tepmomnapa.

2. EMKICTB JUIS BOIIU.

3. Harpisau.

4. MiniBoJIbTMETD.

5. [lorenmiomerp noctiiHoro ctpymy tuny KII-59 knacy Tounocti 0,05.
6. Eranonnuii uudpoBuil 31eKTpOTEPMOMETP.

7. Criosty4H1 MPOBITHUKHU.

8. Jl’xeperno >KUBJICHHS .
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6.4.3araabHi BitomocTi

6.4.1. TepMoenekTpuyHU METOJI BHMIPY TeMIIepaTyp 3acHOBaHUW Ha
dbyHKIiOHANBHINA 3anexHOCTI TepMo — EJIC Bim Temmeparypu. TepMoMmerpH, y SKAX
peaniByeThCsl TaHWW MPUHIINI, 3BUYAHHO CKIIAJAI0ThCA 13 YYTIMBOTO €JIEMEHTa, IO
npeacTaBisie  co0OK0 JBa CHAsHUX PIBHOPIAHMX MeTaan  (Tepmorapa), i
CIIEKTPOBUMIPIOBATIHLHOTO pujIamLy. LT TEPMOCIICKTPHUYHI pUJIaIH
BHKOPUCTOBYIOTHCS [/l BUMIPY TeMIIepatyp y Aiarmazonax six -20010 +2500°C.

JIo TOCTOTHCTB TEPMOENEKTPUYHUX TEPMOMETPIB MOKHA BITHECTH BHCOKY
TOYHICTh, MOXIJIMBICTh PO3JAUILHOTO TPAAYIOBAaHHSA JaTdyhKa TeMIepaTypu 1
BUMIPIOBAJIBHOTO MPUJIAAY, MOKIIMBICTh IIEHTPATI30BaHOTO KOHTPOJIIO TEMIIEpaTypH,
BUMIPIOBAHOI JIEKUTbKOMa JaTYMKaMM, Majla IHEpUIMHICTh y HACIIIOK Majoi Macu
JaT4HKa.

HenomnikomM TepMOENEKTPHUYHOTO METOJY € BIUIMB arpeCHUBHUX CEPEIOBHII Ha
TEpMOIMapH, 110 30UIBLIYETHCS 3 POCTOM TEMIIEpAaTypu 1 3HUXKYE CTPOK IXHBOI
CITyKOH.

Tepmo - EJIC mo po3BuBae Tepmomapa HeBenuka i ctaHoButTh 0,01-0,07
MB/Tpajl., BUMIPIOETHCS 3a JOTIOMOTOI0 MUTIBOJIbTMETPIB 1 TOTCHIIIOMETPIB.

Po3ryisiHeMO €NeKTpUYHUN JIaHIIOT, 10 CKJIaJaeThes 13 MpoBIIHUKIB A 1 B

(puc. 6.1).

< N

t 0’1 O b

Puc. 6.1
[Ipu marpiBanHi cnaro 1 BiTHOCHO cmar0 2 y JIAHIIO31 BUHUKHE €JICKTPUYHUN
CTPYM, IPOMNOPIIAHUI pi3HHMII TemmepaTyp t/,.
Eas(t,to)=€as(t)+€sa(to),
ne E - pesynbrytoua EJIC;
e - EIC y BinmoBinHii TOYITI.
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[Tpu 3MiHI TOpsSAKY iHAEKCIB A 1 B y MICIISIX KOHTaKTy 3HAK Iepe]] € MIHSIEThCS
Ha MPOTHUICKHNN:

Eag(t,to)=€as(t)-Es(to)-

3BHYAHO TeMIIepaTypa XOJOJHOTO 3Ma0 MATPUMYETHCS TOCTIHHOI h=Cconst
(3Buuaiino t,=0°C, aGo kiMHaTHa, 13 BKa3iBKOIO Temmeparypy, Hanpukian (=20C.)
3naueHHs €xg(to)=c. 3Biacu:

Eas(t:to)=€xs(t)-c=0(1).

Ile BupakeHHS 3BETbCA TPANYHOBOYHOIO XapaKTEPUCTHKOIO TEpPMOMapu 1
OJIEPKYETHCS EKCTIEPUMEHTATBHO.

6.4.2.BumiproBanbHi IpuiIaan, siki 3aCTOCOBaHI 3 TEPMOIIapaMH.

JIO OCHOBHHMX THUMIB MNpUJIaiB, 3aCTOCOBYBaHMX pazoM 3 TepMollapamu
BITHOCSTBLCS PI3HI TUIIM MLUTIBOJIBTMETPIB SIK CTPUIOYHHX, TaK 1 HUPPOBHUX, a TAKOX
MOTEHIIIOMETPH, SKI MOXXYTh OYTH MOKa3yIOUYMMHU, aBTOMAaTHYHUMH 1 CaMOTIICHUMH.
[lpy 1pOMY MIKaTM IMX TMPUIAAIB TPAAYIOIOTECS [ KOXKHOI KOHKPETHOI
rpagyoBanoi Tepmomapu. LI mkamm MoXyTb OyTH $K TMOJIBIAHMUMH, TaK 1
oauHapHuMU. Ha moaBiiHUX IIKanax HAHOCATHCS MUIBOJBTH Ta BUIMOBIIHI iM
3HauYEHHA TemrepaTypu. Ha onuHapHI HaHOCSATh MUTIBOJIBTU a00 rpaaycu llenbcis.
Ha mnpoMucioBUX CTalllOHAPHUX BHUMIPIOBAILHUX TMpUJIANax IIKaxa 3BHUYAWHO
HaHECCHA B rpamycax.

A gy o BNg ‘fz
P Pr2 parponess —3 rrﬁﬂ

Per_mexa
o |
+& l R 53I_“I
W3 0 )
& 2 g 1 14 43
' T i‘ a1l ]|l )°
' r Lt |

0 ¢
R, ] Ry n kL] %

S s
x I %“'z o (A ""j 3o
YA 73 s’

af A | ¥ 8

Puc. 6.1 -IlpunimnoBa cxeMa NOTeHITOMETpa MocTiiHoro ctpymy Tty KII-59 knaca 0,05
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Ilpasuna kopucmyeannus

[lepen BuMipamMu KOPEKTOPOM YCTAaHOBUTH CTPUIKY TalbBaHOMETpPA Ha HYIIb.
[Ipn xopwcTyBaHHI 30BHINHIM JHKEPEIIOM JKUBIICHHS, HOPMaJIbHUM €JIEMEHTOM 1
raJbBaHOMETPOM MITKIIIOUYMTH iX BimmoBimHO 10 3atuckadis bII, BU, I'H 1 H3.
[lepemuxaui bI1, BH, I' 1 HJ BcTaHOBUTH B MoJioKeHHS H. ’

[Ipu xopHCTyBaHHI BHYTPIIIHIM JKEPEIOM JKHBJICHb, HOPMAIbHUM €JIEMEHTOM
1 ranpBaHoMeTpoM nepemukadi BII, BU, I' 1 HI BcTarnoBuTH B TIoJioxkeHHs B. [lepen
MOYATKOM 1 IICIIA 3aKiHYEHHS BHMIpIB mepemukad, bH BCTaHOBUTH B TOJIOKEHHS
euks, a nepemukady M-K B HEUTpaibHE NOJIOKECHHS.

1. Bumip EJIC 1 Hanpyr:

1) [TinkmounTH 10 3aTHCKa4diB X 00'€KT BUMIPIB;

2) Ilpu Bumipi EJIC no 50 mB yctanoBuTH MHOXHUK X1, mpu EJIC OutbIie
50MB MHOHUK X2;

3) Ilpu nonoxenni K nepemrikaya A-K 1 mocCiioBHOMY TOJIOKEHHIO IPy0o i
TOYHO TEepeMUuKada moYHO pyKosTKamMu Pee.cmpymy BCTaHOBUTH CTPUIKY
rajibBAaHOMETpPa Ha HYJIb;

4) IlepeBectu mnepemukau HM-K B mnosoxeHHs M Ta OpH MHOCITIIOBHOMY
MOJIO)KEHHI TpyObo ¥ TOYHO TMepeMHKada TOYHO OOEpPTaHHSAM  PYKOATOK
CEKI[IOHOBAaHOTO TepeMHuKada 1 peoxop/a BCTAHOBUTU CTPUIKY TajlbBaHOMETpa Ha
HyJb. Bijiik y MUTiBosbTax 3p0OUTH MIICYMOBYBaHHSIM NOKa3aHb CEKI[IOHOBAHOTO
nepeMuKada i peoxop/ia 3 ypaxyBaHHSIM 0OpaHOTO MHOKHHUKA.

2. IloBipka NipOMETPUIHHUX MUTIBOJILTMETPIB

1) JdoTpuMyrodu TOJSIPHOCTI, MIKIIOYUTHA TEPEBIPIOBAHUN TPWIAa 10
3atuckauis 4 u X,

2) Ycranosutu nepemukad bH B nonoxxeHHst B a6o H o0epTaHHIM PYKOSITOK,
pee. Hanpy2u BCTAaHOBUTH CTPUIKY MUIIBOJbTMETpA Ha MEPEBIPIOBAHUM BIAMITIII

ImIKaJIn.

MakcuMallbHO JIONYCTHMa Hampyra 30BHIMIHBOTO JDKEpENa JKUBJICHHS YOyI0BaHOTO
JDKepesa peryiboBaHo1 Hanpyru - 6 B. HalfimeH il mabenb peryinroBaHHs HAPYrd HE MEPEBUIILYE
0,03%Bin HalOUTBIIOT HAMTPyTH Ha 3aTHUCKadax M.

33



3) BumipsiTi MOTEHIIIOMETPOM Hampyry Ha 3athckadax X (N.2+5;1).

3. [ToBipka aBTOMaTHYHMX MOTECHIIOMETPIB:

1) [TinKIrOYnTH MPUIaL, IO MEPEBIPSIETHCS A0 3aTHCKaYiB X

2) IIpu mepeipii npuIany 3 BEpXHbOI0 Mekero 10 50 MB BCTAHOBHTH
MHOKHUK X 1,3 BepxHb010 Mekero 100MB - X2;

3) Ycranosutu podouwii ctpym (N.3,1);

4) YcranoBuTH nepemukau raabaHomerpa I'H y monoxenns H,a 3artuckadi
I'H 3akopoTuty;

5) IlepeBectu nepemukau H-K y momoxenns M Ta, peryaroYd HAIpyry Ha
3aTUCKadax X, 00epTaHHSAM PYKOSTOK CEKIIIOHOBAHOTO IepeMHKada 1 peoxopaa
BCTAaHOBUTHU CTPUIKY aBTOMATUYHOTO TMOTEHIIOMETpa Ha IEpeBIPIOBaHY BIIMITKY.
3BipuTH nokaszanHs noreHmiomerpa KII-59 i nepeBiproBaHoro npunany, BU3HAYUTU

HOTPINIHICTS.

OcHOBHA NOTPIHICTH BJIACTHBA NOTE HIIIOMETPY Y BOJIbTAX HE IepeBHIIY€E
+(5 10 4 U+0,5AU) ne U- nane noka3aHHsI NOTeHIIOMETpPa Y BOJILTAX;
AU - nina noaJIKu peoxopaa y BoJibTax

[ToJi0KeHHS negpeMUKada MEX x1 X2
Mexi BUMIpy, MB 0+50 0+100
Mexi 3MIHH HAIPyT¥ Ha 3aTHcKavax M, -2,5+0+50 -5+0+100

6.5. [lopsinoK BUKOHAHHS 3aB/IaAHHS

6.5.1. OsnafioMuTHCS 3  BHIAaHHUMH  MLIIBOJGTMETPOM  CTPUIOYHHUM,
HNOTEHLIOMETPOM 1 €ETAJIOHHUM TEPMOMETPOM.

6.5.2.[lpuennaru qocHiIKyBaHy TepMOIapy 10 MUTIBOJbTMETPA Ta OMyCTUTH 1i
B migirpiBanbHuil 00’ eM. Tynu * MOMICTUTH YYTIUBHUM €1eMEHT eJeKTPOTEPMOMETPa
1 BOJIOHarpiBad.

6.5.3.3amipuTH MoKa3aHHs NpH BIICYTHOCTI HarpiBaHHs. BkirounTy HarpiBaHHs
i po6utn Bumip Tepmo — E JI C uepes koxui 5 — 10°C 3i 3HiMaHHSIM TOKa3aHp 3a
ETAJIOHHYM TEPMOMETPOM 1 MUTIBOJILTMETPOM, aXK JI0 {yy

6.5.4.Bci Bumipu 3BecTs B Ta01. 6.1.
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Tadomuua 6.1

Ne i/ 112|134 ]|5].....

Temmnepatypa t °C

Iloka3zaHHsA mKa U MiITIBOJIBTMETpA

Tepmo - EJIC, mB

6.5.5.3amMiHUTH BOly B IOCY/IMHI Ha XOJIO/HY.

6.5.6. JochimxyBany TepMonapy Bil €IHATH Bl MUTIBOJLTMETpA 1 MPHUETHATU

a0 HOTeH]_IiOMeTpa. HpaBI/IJ'Ia KOPHUCTYBAHH: HOTeHLIiOMeTpOM 1 IIPpUHOUIIOBA CXEMaA

Ha/TaHi Ha cTop. 33.

6.5.7.IloBroputn BCi BUMIpH 3 TMOTEHIIOMETPOM. Pe3ynbTaTh 3aHECTH B

TabJ1. 6.2.
Tadomuusa 6.2

Ne i/t 112 |(3]4]|5]....

Temmnepatypa t °C

IMoka3zaHHA IKaJU MOTEHIIOMeTpa
Tepmo - EJIC, mB

3a Tabmumsmu 6.1 1 6.2 moOynyBatu rpadiku 3aleKHOCTI TEPMO
TEpMOTapHu Bil TEMIIEpaTypH.
6.6.3BiT NP0 BUKOHAHHS 3aBJIAHHS
VY 3BiTi MOBUHHI OyTH HaBEEHI:
1. I{i1p BUKOHAHHS 3aBJaHH.
2. Bci ocHoBHI hopmyin.
3. MoHTaxH1 CXeMH YCTaHOBOK.
4. Tabnuii 3 pe3yJibTaTaMH BUMIPIB.
5. I'padikwu.
6. KopoTki BUCHOBKY 10 BUKOHAHOMY 3aBJIaHHIOI.
KoHnTposibHi 3anuTanus
1. SIx ynmamroBaHa TepMomnapa?
2. SIK1 ICHYIOTh METOJIM BUMIPY 3a JIOTIOMOT 00 TepMOTIapH?
3. SIxi nmpunaau BUKOPUCTOBYIOThCS Y BuMipi Tepmo - EJIC?

4. SIx BUKOHYETHCS TPATYIOBaHHS TepMOTIapu?
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