Hara: 17.11.2021
I'pyna: 43
IIpeamer: TexHoJIOTiA €JIEKTPOMOHTAKHHUX POOIT
Tema: IIpoa3BOHIOBAHHSA NMPOBOAIB Ta Ka0e1iB, BAMiPpIOBAHHS ONOPY 1301511111 32
JA0MIOMOTI 010 MeraoMMeTpa.

YPOK 28-29
Tema: BumiproBanHus onopy izoqasinii. /leTeKTOp NPUX0BAHOI POBOJKH.
Mera:

e (O3HallOMJICHHS 3 MPOIIECOM IIPOJI3BOHIOBAHHS MPOBOJIIB Ta KaOeiB, 3

IPOLIECOM BUMIPIOBAHHS OMOPY 130JIA11i 38 JOIMIOMOT0I0 METAOMMETPA.

e BuBuuTH MOCHITOBHICTh MIATOTOBYUX POOIT

e BuxoBaTu 3aIlikaBJI€HICTh Ta KOMIIETEHTHICTh 40 00paHoi mpodecii.
BumiproBanus onopy izosasuii
BumiproBanus onopy i30/suii — BUBHaAYCHHS MMOKa3HUKA BITHOIIIEHHS HAIIPYTH, SIKE
OyJ10 TOKJIaJICHO JI0 €JIEKTPUYHOTO KOJa, 0 TOKY, SKUW BUKIUKAB Horo. Jlanuii
napameTp He € CTAaOUTbHUM 1 3JISKUTH BiJl TAKMX YMOB, SIK BOJIOTICTh 1 TEMIIepaTypa.
JI1st oTpuMaHHSI MAaKCUMAJIBHO TOYHUX MUGP PEKOMEHIYETHCS MPOBOJUTH BUMIPHU B
nepioJl, KOJIM IPYHT BOJIOAIE HANOUIBIIIOK BOJIOTICTIO.
daxiBui JJadopaTopiil NPOBOAATH BUMIPIOBAHHSA ONOPY i30JIsAMil:
KabenpHUX iHIM .
[ToBiTpIHUX JTIHIM.
CusnoBoi Ta OCBITIIOBAJIBHOI €J1EKTPOIPoBoaAKH 10 1 kB.
O6MoTOK TpaHchopMaTopa .
KoHnaeHncaTopHUX yCTaHOBOK.
EnexTponBuryHis.
Pospsinamkir 1 OITH.
BumukauiB MacissHUX, BAMUKAYiB HABaHTAXKEHHS, P03’ €IHYBaYiB.
Ak npoxXoauTHL BUMIPIOBAHHSA ONOPY i30/1sil
BusznadaeTbes omip 1301111 SIK BITHOIIIEHHS TPUKJIAEHOTO ITOCTIHHOT HAPYTH
gepe3 130JIA11110 10 BIAMOBIIHOTO TOKY, IO MPOXOAUTH Yepe3 Hei. BumiproBaHHS
OTIOPY 130J1A1111 BKpail BaXJIMBO. 3a3BUYall 3UMTYEMO BUMIPH Uepe3 AEsSKHUi Jac 1o i
MICJIs 3aCTOCYBaHHS BUTIPOOyBaibHOrO Hanpyru. CTaHaapTHA TPUBATICTH MOJAY1
HAIPYTU CTAHOBUTH | XBUIIHHY.
3BepHiTh yBary: Hanpyra, siky 3acTOCOBYEMO 1/ BUMiPIOBAHHSI OIIOPY
i3ossA1il, € MOCTiIHHOI HANIPYTOI0.
[Tpu mogavi mMOCTIHHOT HATIPYTH Yepe3 1301110 Yepe3 Hel MOYMHAE MPOTIKaTh
ctpyMm. Lleit cTpyM CKIIamaeThes 3 IBOX OCHOBHUX KOMITOHEHTIB.
CTtpym, Yepe3 HUISX BUTOKY 10 MOBEPXHi TBepPAOro izoasitopa. Lli miisxu BUTOKY
YTBOPIOIOTHCA B OCHOBHOMY 4Y€pe3 BOJIOTY, MU 1 T. [, K1 YTBOPIOIOTHCSI TPUPOTHUM
HIJISIXOM Ha MOBEPXHI1 TBEPAOTO 130s1s1Topa. CTPYM, 110 MPOTIKAE Yepe3 00Csr
Kopmycy i3oasitopa. [[pyruii KOMIOHEHT IILOTO CTPYMY Jaji MiAPO3AUISETHCS HA
TPU KOMIIOHEHTH, MPO 5Kl HaeThes Hikue. OCKUIbKY 130JIA11iHI MaTepialid 3a CBOEIO
MIPUPOJIOIO € JIETECKTPUKAMHU, TaM YTBOPIOETHCSI EMHICHUH 3apSIHUI CTPyM, IO
3 SIBJISIETHCA BiApA3y MICHs moAadl BUIpoOyBasibHO1 Hanpyru. Llei ctpyM MuTTeBuit
3a CBO€EIO MPpUPOI010. BiH 3HUKHE B i4eH1 XxBUuluHU. OTXe, 1€l CTpyM HE BILIUBAE
Ha MOKa3aHHs BUMIPIOBaHb, SIKIIIO BIH BUMIPIOETHCS yepe3 | XBuinHy abo OuibIIe.



IcHye me ogHa ckjiagoBa cTpymy, 3BaHa CTPYMOM IOTVIMHAHHS. BiH po3knanaerbes
3 BUCOKOI BEJINYMHU J0 HYJISL. 3HAYEHHS OMOpY 130JIA1111, OTpUMaHE MPOTATOM
NEepIINX KUTbKOX XBWJIMH BUIIPOOYBaHHS, B 3HAUHINA MIp1 3aJI€KUTh Bl BETUYUHU
MOTJIMHAE CTPYMY.

OcTaHHBO1O, aJ1e HAHOLIBII BAXKJIMBOK CKJIAA0BOI0 CTPYMY € CTPYM MPOBITHOCTI.
Bin 3anuiaeTscs CTINKUM IPOTATOM YChOTO BUIIPOOYBaHHA onopy i3ousiii. Takum
YUHOM, IICJS TOTO, SIK 3apATHUNA CTPYM, CTPYM NOTJIMHAHHS CTa€ HE3HAUYHUM,
pE3yJIbTAT TECTY B OCHOBHOMY BU3HAUYAETHCA LIUM CTPYMOM MPOBIAHOCTI. Takum
YUHOM, CTPYM BUTOKY 1 CTPYM MPOBIAHOCTI 3’ IBJSIOTHCS HA 3HIMKY MIJ] 4ac
34MTYBaHHS ONOpYy 130JALil. ToMy CBITUEHHS OMOPY 130JIA1111 3a3BUYail 3UUTYIOThCA
yepe3 15 cexynna abo 1 xBuIuHy.

MeToau BUMIPIOBAHHSA ONOPY i30J1A il

IcHye kiibKa MpUIAAIB A5l BAMiPIOBAHHS ONOPY I30/151LII eJIeKTP000/1aTHAHHS.
OmMmeTp 3 NPAMOIO IHIUKALIEI0 | pyYHHM reHepaTopoM MOCTiHHOro cTpymy. Lleii
npuiiaj BiZoMuil ssk Merrep 3 pydHuM IPUBOJIOM, OCKUIBKM Megger € OHUM 3
HaWB1IOMIIMIKX BUPOOHHUKIB IILOTO MIPHIIATY.

OmMMeTp 3 NPAMOIO iIHIUKALIEI0 | MOTOPHUM I'eHEPATOPOM MOCTIHOIO CTPyMYy.
Tak camo BigoMuit sik MOTOpU30BaHuii Merrep.

OmMeTp 3 IpPAMOIO iIHIUKALIEI0 | ABTOHOMHOI 0aTapee€ro.

OmMeTp 3 NpAMOI0 IHINKALIEI0 | ABTOHOMHHMM BUNIpsiMJIsueM. J{aHuil npuiias
OTPUMYE XapuyBaHHS BiJl 30BHIIIHBOTO JIXKEPENa 3MIHHOTO CTPYMY.

MocToBHUI1 TaHIIOT OTIOPY 3 ABTOHOMHUM T'aJIbBAHOMETPOM 1 aKYMYJISITOPOM.
BumiproBanus onopy i3o/suii MOKHa TPOBOJUTH 32 JOTIOMOTO0 30BHIIIHBOTO
JpKepesia OCTIHHOTO CTpyMy. B 11boMy BUIIQAKY MM 3HIMA€EMO MOKa3aHHS HAIIPYTH 1
CTpYMY 3a JOTOMOTOIO BOJIBTMETpPA MOCTIHHOTO CTPYMY 1 MiKpoamMInepMeTpa
MOCTIHHOTO CTPYMY, BIATIOBIHO.

Y ubomy BUNIAAKY omip i30uswii MoHA po3paxyBaTu 3a 3akoHoM Owma. Jle, U —
MOKa3aHHS BOJBTMETpA, a | — CBIAUEHHS amriepMeTpa. AMIEPMETP Ma€e MIKpO
Jiana3oH, TOMY IO Iy»e MaJIeHbKUH CTPYM MPOXOJAUTH Yepe3 1301110 IT1]T Yac
BUIIPOOYBaHHS, 1 BiH ITPOTIKA€E TUIBKHU B IIbOMY Jiara3oHi. Aje B MOMEHT Iojiaui
HAIPyTU MIKPOMETP MOBUHEH MPUUMATH SK TTOYATKOBUN €EMHICHUHN 3apsSTHUN CTPYM,
TaK 1 CTPYM IMOTJIMHAHHA. TOMY aMriepMeTp OBHUHEH OyTH 3aTHUI BUTPUMYBATH
o0u/Ba IUX CTPYyMY MPOTSITOM, TPUHANMHI, TOYATKOBO1 TpUBAIOCTI. BonbT™MeTp,
aMIepMeTp 1 JPKepesIo TaKOK MOBUHHI OyTH 3/1aTHI BUTPUMYBATH CTPYM KOPOTKOTO
3aMHUKaHHS B pa3i MONIKOKEHHS 130JIA1111, SIKIITO BOHO BiOYBAETHCS i1 yac
BUMIpPIOBaHHSI.

IIpu BUKOpHUCTaHHI OMMeTpa NpAMOI iHAUKauii ado npoctoro Merrep, ApoTu
Npwiaay 3’€AHYIOTbCS Yepe3 TecToBaHUi i3oasaTop. [licisa BKItOUeHHS puiamy
3HAYEHHS OMOPY 1301111 Bi0Opax)aeThCsi HA aHAIOTOBOMY a00 uppoBOMY eKpaHi
npuiamy.

B 000x BuIIe3a3HaAYEHUX MeTOaX BUMIPIOBAHHS OMOPY i30JMil MOKa3aHHS
3HIMAIOTHCS 31 CTAHJAPTHOK TUMYACOBOI 3aTPUMKH JIJI1 OTPUMAHHS OUIbII TOYHUX 1
0E3MOMMIIKOBUX MOKa3aHb.

BumiproBaHHs onopy i30/1s1il eJeKTP000aaJHAHHA. 3aMip onopy i3o/suil
€JIEKTPOOOJIaJTHAHHS — 1€ NPoLeC, IKUH BUMATra€ MAKCUMAJIbHOI TOYHOCTI i
AOTPUMAHHS CTAHAAPTIB, TAK K Bill [PAMOTHOT0 BUMIPIOBAHHS ONOPY
3aJIe:KUTh KOPeKTHA i Oe3neyna podora obaaaHanns. [Ipu Buxoni 3 nany



€JIEKTPOYCTAaHOBKHU B1I0OYBA€THCS KOPOTKE 3aMUKAHHS 1 3aTrOPSHHS MPOBOJIKH, 1110
Hece 3arpo3y Oesmneni goaei. PoO0TH o BUMipy NOBUHHI TPOBOJUTHUCS CTPOTO Y
BCTAHOBJICH1 TEPMIHU KOMIIETEHTHUMHU CIIBPOOITHUKAMU €JeKTpoaadoparopii.
IepionnunicTs BUMIipY i30as1ii. KoxHe miANpreMcTBO NOBUHHO TOTPUMYBATHCS
YITKUX TEPMIHIB BUMIPIOBaHb ONOPY 130JIA1111 MPOBO/IB, KabemiB 1 TpaHCc(HOpMaTOpIB.
3rigno 31 ctanaapramu [ITEEC, BumiproBaHHS 0onopy €JIeKTpONPOBOIKH Ha
0CO0JIMBO HEOE3MEUHUX AUIHKaX MOBUHHO MPOBOJUTHUCS IIOPOKY, HA 1HIIUX — pa3 B
TpH poku. BumiproBatu omip 130511111 €1eKTpooOIaHAHHSI HEOOX1THO KOXKH1 6
MICSIIIIB.

I'pynu gerexkTopiB — BUAM i NPU3HAYCHHS.

Bci nerexkropu aiisi BUSIBICHHS MPOBECHHS MOAUIAIOTHCS Ha 4 BUIIU:

CJIEKTPOCTATUYHI, EJICKTPOMArHiTHI, METAIOIETEKTOPH, KOMOiIHOBaH1 (YHIBEpCalbH1)

BuU. Po30epeMo KoxKHY rpymy.

EnexTpocTaTMuHi NpUIaan BiIHOCATHCA 10 OIOKETHOTO Kiacy. Bonu npocTi B

3aCTOCYBaHHI, OJTHAK MAIOTh MAJIHI CIEKTP MOKIUBOCTEH, MIXOAATh TUIBKH JIJIs

BU3HAUEHHS MPOBOJIKY M1/l HANPYToto. Takox Mpuiiaj 4acto aae 3001, 4yTJIIMBO

pearye Ha IPUCYTHICTb B CTiHI CTOPOHHIX METAJIEBUX MPEAMETIB, POOOTY y BOJIOTOMY

cepenoBuull. Takuit mpuiaj ONTUMATbHUN JJIsl TIOITYKY MPOBOJKHU B KBapTUPL. Y

BOJIOTHX MIPUMIIICHHSAX (BaHHUX, MMiJBajaxX, Ha 0aJIKOHAaX, Ja3HsX) SIKICTh POOOTH

EJIEKTPOCTATUYHOTO JIeTeKTOpa Oyze BKpail HU3BKUM.

EnexTpomarniTHi 1eTeKTOpH sIKicHIIIE 1 HafAlHIIIE B poOoTi. s momyKy

3HECTPYMJICHIM MPOBOJKH 1 M1 MAJIUM HAMPYTOIO TaKi MPUJIaJH 3aCTOCOBYIOTHCS,

xo4a noxuOku He BukioueHi. [1lo6 orpuMartu TouH1 MOKa3HUKHU, HABAHTAXKEHHS B

JaHITI031 TTPU POOOTI €IEKTPOMArHiTHUMHU JIETEKTOpaMH MOBUHHA OyTH OJIM3bKO 1

KkBT.

' YHiBepcaibHi 1eTeKTOPHU JAI0Th HAWNOLIBII
TOYHI Pe3yNbTaTH. J[eTeKTOp MeTamy TaKkoX
3aCTOCOBYIOTHCS JJI1 BUSIBJICHHS IIPOBOJIKU
BcepeauHi ctid. OHaK roJioBHa iX mpooyiema
— IIyKa4d IPOBOJKU pearye Ha MPUCYTHICTh
yCIX METaJeBUX MPEAMETIB, OY/Ib 11€ BAX

. a0 1rypyI, 3-3a 4OTO TOYHICTh MPUIAAY TIPH
| BUIBJIEHHI TOYHOT'O MICIIE3HAXOKEHHS

N MIPOBOJIKH 3HUKYEThCSA. BUsABIEHHS

MPUXOBAHO1 MIPOBOJKK O€3 HANIPYTH 13 3aCTOCYBAHHSIM METAJIOJIETEKTOPA J1a€ XOPOIIIi

pe3yabTati. CUrHAN MOJA€ThCS 3BYKOM 200 MUTOTIMBHUM CBITJIOA100M.

MakcuMaJIbHO TOYHI pe3yJIbTATH BUXOAATH 3 KOMOiHOBAHUMU

(YHIBEpCAIbHUMHU) MOJEISIMH, SIKI TOEAHYIOTh B cOO1 (DYHKIIIT BCIX MOTEPEAHIX

npuiaaiB. YHiBepcallbH1 AETEKTOPHU AO3BOJISIOTH I13HATHUCS HE TIJIBKH MPO MiCIIe

3HAXOIPKCHHS MPOBOJKH, ayi€ 111 TIMOMHI, TUIl METaly B KUJIax APOTH, HASBHOCTI
a00 BIICYTHOCT1 HAPYru. MynbTUAETEKTOPH BIAHOCATHCS 10 cepli KOMOIHOBaHUX

BapiaHTiB. KpiM npoBO/1iB BOHU 3HAXOSTh B CTIHI IJITACTUKOBI TPYOHU, IepeB’ siH1

€JIEMEHTH 1 KOHCTPYKIIIi 3 KOJIbOPOBOT'O METAITY.

1100 BU3HAYUTHCS, IKMI JETEKTOP Kpallle, HABEIEMO OCHOBHI XapaKTEPUCTHKH, 32

SIKAM TPUIa] JUIMTHCS 3a SKICTIO 1 pyHKioHany. [Ipu Bubopi npunaay as

BUSIBJICHHS MPUXOBAHOI MPOBOJIKK 3BEPTANTE yBary Ha:

e TIMOWHY CKaHYBaHHS;




o THUII CUTHAIY (3BYKOBOI 200 KOJIbOPOBHUIA);

e MOJXKIJIUBICTb BUSIBJICHHS OOPUBY;

e BIJMIHHICTb TUIIIB KOHCTPYKIIIH 1 MPOBOJKYU B CTiHI.
I'inéuHa ckaHyBaHHS — OJJUH 3 TOJIOBHUX MOKA3HUKIB SKICHOTO IPUJIaay.
bromxeTHHI BU3HAYHUK pearye Ha MICIE pO3TalllyBaHHS IPUXOBAaHOI IPOBOJKH Ha
rbuHi 1-2 cM a0, IHIIMMU CJI0BaMU, 3aJISITAHHS TPOBOJIKY T IIIAPOM
mrykaTypku. [{poro mokasHuka ais poOOTH B JOMAITHIX yMOBaxX HEJJOCTATHBO, TOMY
I KOPEKTHOI pOOOTH PEKOMEHyEMO KYIyBaTH JIETEKTOP 31 CKAaHYBaHHSIM
MIPOBOJIKU B CTiH1 Ha IMOUHY 5-6 cM. ['nubie npoBoly B KBapTUP1 1 IPUBATHUX
OyAMHKaX 3aKJIaJaloThCs PiKO, TOMY MepeTuiadyBaTH 3a el mapaMeTp He BapTo.
OJII/IH 3 FOJIOBHUX MOKA3HUKIB NMPUJIay — TNIMOMHA CKaHyBaHHS

. s ;f [Tpu BUOOpI THITY MOJaYi CUTHATY
8 BiggaBaiiTe mepeBary KOMOiHOBaHUM

BapiaHTIB 31 3BYKOBHUM 1 KOJIIPHUM
curtHasioMm. Takuil BUGIp 103BOJIsIE€ 3BECTH
noxXuOKu 710 MiHIMyMYy. OCcoOIHMBY yBary
NPUAUINATE TIepe1adi 3ByKOBOTO
CUTHAITy, BAOMpAIOUX MPUIIAIN 31 3MIHOIO
ToHabHOCTI. [1o Mipi HaOGMKeHHS a00
BiJTaJICHHS IETEKTOpA BiJl TPOBEICHHS
MEJIO/Iisl 3BYKY 3MIHIOETHCS 3 HU3BKOTO
TOHY Ha BUCOKHH 1 HaBMaKu. SIKI0 BaM HEOOX1HA TOYHICTh, BUOUpANTE ETEKTOP 3
PK nucmneem, BiH 103BOJII€ BU3HAYUTH MICII€3HAXOIXKEHHS MPUXOBAHOT TPOBOJIKH 3
3a3HauYeHHsIM jeTaneil. [Hdopmarris BimoOpaxaeTbCs Ha €KpaHi y BUTIISA1 TIKTOTpam 1
cMyxoK. He3aJieskHO BiJl THILY IPUCTPOIO NMepel MOKYNKOK iOro HeoOXiTHO
NpoTecTyBaTH.
[TinGuparoun MpoCTy KOHCTPYKIIIIO JUISl PA30BUX POOIT, OPIEHTYUTECS HA KYITIBITIO
€JIEKTPOMArHiTHOTO JIeTeKTopa. [HIUKaTOpHA BUKPYTKA — KIIACUYHUIN TIPUKIIA]T
TaKOro MPHUCTPOIO. J{J1s1 KOpeKTHOT pOOOTH BUKOPUCTOBYHTE OC3KOHTAKTHI MPUJIAIU
Ha Oarapeiikax, 3/1aTHI BJIOBIIOBATH CIa0Ki CUTHAIW. 30BHIIIHIN BU 1HAUKATOPHOT
BUKPYTKH HE BILUIUBAE Ha ii SAKICTh, & TUILKHM Ha 3pYYHICTh. Takuil mpuiias mijaxoauTh
JUTSL BUSIBJICHHST IPUXOBAHOT TIPOBOIKH i
HETOBCTHUM IIAPOM MITYKATYpKu. JJis momyKy
B OETOHI 1 KJIa Il LEeTJIM MPUAOaTe 1HIIT
BapiaHTH.
J1o TOTO % eNeKTPOMAarHITHUI npuiaj He
MiAXOAUTH 1T pOOOTH y BOJIOTUX
MPUMIIICHHSX 1 yMOBax. SKIio mei mapamerp
JUTSL BAC BAXKJIMBHM, PO3TIITHHTE BapiaHT
npua0aHHs YHIBEpCAIbHOTO mpuiamy. Taki
JETEKTOPY MAIOTh PO3MIUPEH] QYHKITIT,
paauMo O3HAMOMUTHUCA 3 HUMH. [IoBHUIA

=

(yHKIIOHAT MOKE BaM HE 3HaAOOUTHUCS, TOMY TMEPII HIXK KYIMyBaTH JOPOr1 MPUIIaJIu,
MpoayMaiiTe MeTa 3acTocyBaHHs. JlJist pa30BUX pOOIT 1HIUKATOPHOI BUKPYTKH a00
MIPOCTOTO €JIEKTPOCTATUYHOTO MPUIaay JOCTATHBO. Y mpodeciiiHiil HOBCAKACHHIN
JUSTTBHOCTI 0€3 YHIBEpCAIbHOTO MpUiIaay He OOIATHCS.



IIuTanHs A5 caMonepeBIipKuU:
1. o Take i3oasiin?
2. IIlo Take omip?
3. IIlo Take NnpuxoBaHa NPOBOAKA?
4. IIlo Take 1eTeKTOP MPUXOBAHOI MPOBOJAKHU?
5. SKi icHYIOTH BH/IM 1€TeKTOPiB MPUXOBAHOI NPOBOAKHU?

JlomalHe 3aBIaHHA:

v' OnpauoBaTi Marepia

v' BHKOHATH KOPOTKHIi KOHCIEKT

v JlaTH BignmoBiai Ha 3anuTaHHs

v ®ororpadi KoHCIEKTy HagicaaTn Bukiaagayy mTanatko@ukr.net
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