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JlabopaTopHas padora

U3MEPEHUME COIIPOTUBJIEHUS 3AHNIMTHOI'O 3A3EMJIEHUA
IJIEKTPOYCTAHOBOK

Lenpio manHOW pabOTHI ABISETCS O3HAKOMIICHHE C TPEOOBAHHMSIMH,
OPEABSIBISIEMBIMA K 3allUTHOMY  3a3€MJICHHIO  3JIEKTPOYCTAHOBOK,
U3YYCHUE METOJOB U NMPUOOPOB W3MEPCHHS COMPOTUBIICHHS 3alUTHOTO
3a3eMIICHUSI.

TEOPETHYECKASA YACTb

ITpu nmpoboe M30IALUHN 3JIEKTPUUSCKUX MAILIUH, allapaToB M IPYTrux
3JEKTPOYCTAaHOBOK, HMX OJJIEMEHTHI, HOPMAJbHO HE. HaxXOJAIIMeci MOJ
HanpsOKEHUEM, OKa3blBAIOTCA IMOJ HANpsDKEHHEM, YTO IPEICTaBIIsIeT
OONBLIYI0 ONACHOCTh JUIA OOCIYKHBAIOLIETO IEPCOHANA W  SIBJIACTCS
IIPUYMHON BO3HUKHOBEHUS I10KapOB U B3PbIBOB. J[€HCTBUTEIBHO, TOKHU
YTEUKH MOTYT MPOTEKaTh MO OOOPYAOBAaHMIO M KOHCTPYKLMSM 3AaHUS -
COOPYKEHH, HE NPEeNHA3HAYEHHBIM AJIA 9TOW Lenu. B HUX Bcerma mMoryr
OBITP MecTa IUIOXMX KOHTAKTOB WJIM HCKPOBBIE  IPOMEXYTKH,
COIPHUKACAIOIIHECS .CO CTOPAEMBIMU MaTEpUAIAMHU M KOHCTPYKIUSAMH.

Ilnoxmue KOHTAKTBl MM HCKPOBBIE MPOMEXYTKH OOYCIIOBIMBAIOT
MECTHBIE HarpeBbl WM HCKPEHUs, B pe3ylbTaTe Yero He HCKI0YaeTcs
BO3MOKHOCTb BOZHUKHOBEHHMS TO’Kapa Wi B3pPbIBa.

ITosToMy BCe COBpPEMEHHBIE 3JIEKTPOYCTAaHOBKU JIOJDKHBI  OBITH
000pyOBaHbl 3a3eMJISIONIMMU YCTpOHCTBaMH B cooTBeTcTBUU c [1YD,
IITD u [IpaBunamu ycTpoHCTBa 3a3€MIICHHI B JJIEKTPUYECKHUX YCTAaHOBKAX.
Lenp 3amuTHOrO 3a3eMJIEHHS - CHHU3UTH [0 O€30MacHOW BETMYHHEI
HampsOKEHHE  OTHOCHUTENBHO  3eMJIM Ha  METAUIMYECKHUX  YacTsIX
ANIEKTPUYECKOr0 00OpYIOBaHHUSA, HOPMAJIBHO HE HAaXOIIIUXCA TI0X
HanpsyKEHUEM, HO OKAa3aBIIMXCSA IOJ TAKOBBIM BCIEICTBUE HapyLICHUS
W3OJIAIINN.

3a3eMIIAIONIUM YCTPOICTBOM Ha3bIBAETCS COBOKYIMHOCTD 3a3€MIIUTENS U
3a3eMJIIOIUX TPOBOAHHUKOB.

3azemuinTeNIeM HA3bIBACTCA METAJUIMYECKHH NPOBOIAHHWK WIIM TpyIa
MIPOBOJIHUKOB, HaXOJASIIMXCS B HENOCPEACTBEHHOM CONPHUKOCHOBEHHHU C
3eMIIEH.

3a3eMIIAIOIIMMH ~ TIPOBOJHWKAMH ~ HA3bIBAIOTCI  METAJUTMYECKHE



MMPOBOAHUKH, COCAUHAIOMIUC 3a3CMIIICMBIC YaCTU JJICKTPOYCTAHOBOK C
3a3CMIINTCIICM.

COHpOTI/IBJ'ICHI/Ie 3alUTHOTO 3a3C€MJICHUA NPCACTABJISACT coboit CyMMY
COIIPOTHUBJICHUA 3a3CMJIUTCIIA OTHOCUTCIBHO 3CMJIM W COIIPOTUBJICHUSA
3a3€MIIAIOINNX ITPOBOJHHUKOB. COHpOTI/IBHCHI/IC 3a3€MJIIMTECIIA OTHOCHUTCIBHO
3CMJIN (I/IJ'II/I COIMPOTHUBJICHUC paCTeKaHI/IIO) 3 oIpeaeIICTCS KaK OTHOLICHUE

HaIlpsKECHUA Ha 3a3CMJIMTCIIC OTHOCHUTCIILHO 3EMIJIM U3 K TOKY 13,
MpOTEKaArOIEMYy Y€PE3 3a3€EMIIUTEIIb B 3EMITIO
I3 = U3/ |3 (1)

[IpuHUMD AEWCTBUS 3alIUTHOTO 3a3€MJICHUS 3aKII0YaeTCsl B TOM, 4TO
MEXIY 3a3eMJIIEMBIM KOPIIyCOM O0OOpYyIOBaHUSI M 3€MJICH co3maeTcs
METaJUNIMYEeCKOe COeANHEeHHnEe OOJBIIOW MPOBOAMMOCTH, BCIEICTBUE YETO
TOK, HPOXOSIINI Yepe3 BKIIOUEHHOE HapalieIbHO 3TOMY COEOUHEHHIO
TEJIO YeNIOBEKa, CTAHOBUTCS HEONACHBIM JJIS KU3HH.

OCHOBHBIM (DaKTOPOM, OTIPEIEIISIONIMM COIPOTUBIICHHUE 3a3EMIINTEIIS,
ABJSIETCSl  yIEJIIBHOE  compoTuBiIeHHEe 3emin  (rpyHrta). Ilostomy
NPOCKTHPOBAHHUIO 3a3€MIIIOLINX YCTPOMCTB JOJDKHO IIPEIIIECTBOBATDH
M3MEpeHHE YAETbHOI0 CONPOTUBIEHUS TPYHTA Ha TeX y4acTKaxX 3€MIIH, T1ie
OpearoyiaraeTcss pa3MeCTHTh — 3a3eMIUTENH. VI3MepeHue  yAeIbHOTO
COIIPOTHUBIICHUS TPYHTa MPOU3BOAUTCS TAKKE VI BBIBICHUS CIOCOOOB
YIIy4LIEeHHUs! SKCIUTyaTUPYEeMBIX 3a3eMIINTENel (I0BeAeHNE CONPOTUBICHUS
3a3eMymTeNs 10 TpeOdyeMoro mo HopMam). YJAelNbHOE CONPOTUBIICHHUE
IpyHTa MOXXET OBITh MOJICUYUTAHO 110 hopmyIIe:

p =2mar omcm, 2

re I - CONPOTUBIICHHE PACTEKAHHWIO OJIIEKTPOJA, IMOJYYEHHOE MyTeM
3amepa, B OM;

a - PacCTOSTHAE MEXKIY IEKTPOJAMH, CM.

Tak kak Ha yAeJIbHOE CONPOTHUBICHHUE TPYHTA BIMUSIOT BIIAXKHOCTD,
KOJIMYECTBO OCAJIKOB W T. I, TO BEJIWYMHA YJEIBHOTO CONPOTHUBIICHUS
rpyHTa, NOACYUTaHHas 1o ¢opmyne (2), OoKHA OBITH yMHOXKEHa Ha
MIOITPABOYHBIN KO PUITHEHT:

p'=p Kuwe omen, ©)

i€ K - TOBBIIAIOINN KO3G(UIIUCHT, B Pa3HBIX KIMMATHUYSCKUX 30HAX
HMMeEET pa3HOe 3HAUCHHUE.

ITo cpemueit monoce peciyOIUKU I TOPU3OHTAIBHBIX TTOBEPXHOCTHBIX
3a3eMJIUTENIC OH TpWHHMaeTcss paBHbIM 1,4 - 1,8, a mus TpyOuaThix



3azemumnTeneii - 1,2 - 1,4.

Ha ocuoBanmm I1YD u [1TD HE0OX0OUMO €KEroIHO MTPOBEPATH COCTOSHUE
HapYy)KHOH 4YacTH 3a3eMISIFOINUX MPOBOJHUKOB M  COINPOTUBJICHUC
3aIIUTHOTO 3a3¢MJICHUS, IPUYEM COIPOTUBIICHUE 3a3eMIISIONINX 3al[UTHBIX
YCTPOMCTB B 3JIEKTPOyCTaHOBKax HampsbkeHnemM g0 1000 B kak ¢
W30JINPOBAHHOM, TaK U C IIyX03a3eMJICHHONW HEUTpaJIbl0 HE JOJDKHO OBITh
bonee 4 om.

OKCHHEPUMEHTAJIBHASI YACTbD.

IIpumMensieMbie NIPUOOPHI

Jns KOHTpONS 3a3eMIIMIONINX YCTPOMCTB dalle BCEro MPHUMEHSIOTCS
U3MEpUTENN 3a3eMiieHHus. V3MepuTens 3a3eMyeHUs MpeJHAa3HA4YeH Ui
U3MEPEHHsT COINPOTHBIICHUS PACTEKAHUIO 3a3¢MIIUTEICH M  YIENbHOTO
COIPOTHUBJIEHUS I'PYHTA.

VCTOYHMKOM MNHTaHMS CIYKUT BCTPOEHHBI B HpuUOOp TeHeparop
MOCTOSTHHOTO TOKa /' ¢ py4HBIM npuBojaoM (puc. 1). Ha Bamy reneparopa
CMOHTHMpPOBaHbl JIBA CHHXPOHHBIX KOMMyTaropa (mpepbiBatens II, u
BBITIPSIMUTEIND B)), IpeoOpa30BhIBAIOIINE TOCTOSHHBIA TOK B TIEPEMEHHBIN
JUTST BHENIHEW IenH ¥, HAaoO0OpOT, MEePEeMEHHBIH TOK B TIOCTOSHHBIA IS
Heneil HemocpeaCTBEHHOTO W3MEPEHMS.




Puc. 1. YuporueHHas cxema U3MEPHUTEIS 3a3eMIICHHS
MC—08 npu u3MepeHrn: METOI0M 30HIUPOBAHKS.

Takum o00pa3oM, BO BHEIIHEH IEMH 4Yepe3 3eMIIF0 IMPOTEKaeT
NEPEMEHHBIN TOK, UCKITIOYAIOIIUI UCKaKECHUS U3-3a SIBICHUH MOSPU3ALIH
U DJEKTPOIM3a, a B H3MEPUTENBHBIX ILemnsix npubopa NPOTEKaeT
MOCTOSIHHBI TOK, MO3BOJIIONIMKA MPUMEHHTh BECbMa YYBCTBHTEIBHYIO
MarHUTORJIEKTPUUECKYI0O CHUCTeMy u3MepeHus. B mpubope mnpuMeHeH
MarHUTOYJIEKTPUICCKUH ToroMeTp-omMeTp JI. OnHa pamka jgoromerpa 1-1
BKJIIIOUCHA B ILIEMb TOKA 4Yepe3 MpephIBaTelb KaK aMIepMeTp, a Apyras
pamka 2-2-kak BOJBTMETp K 3axumamM E; m E; (k ucoeityemomy
3a3eMJIMTENI0 U 30HAY [0 ) 4Y€pe3 BBIIPSIMUTENb. I yMEHBIICHUS
MOTPEIIHOCTH IOCTIEIOBATENILHO C PaMKOH 2-2 BKIIOYEHO 100aBOYHOE
conpotuBieHue Ry, - 150 000 om. Ha puc.l CIUIOIIHBIMH JTUHHUSIMHU
MOKA3aHbl LIENH IOCTOSIHHOTO TOKA, & MYHKTHPHBIMHU-LENH NEPEMEHHOTO
TOKA.

[MocTosiHHBIN TOK TeHepaTopa-MHAYKTOpa, Hpoias depe3 pamky 1-1
JOroMeTpa, MomnajaeT B KOMMYTaTOPHbIM MpepbiBatens /1, OTKyJa mocie
mpeoOpa3oBaHusl B NIEPEMEHHBINH TOK IMOCTYMAET Yepe3 BCIOMOTaTeNbHbII
3a3eMJIMTENIb B 3€MJII0 W 4Yepe3 HCIBITYeMBIH 3a3¢MIIUTENb BO3BPAIIACTCS
00paTHO B pephHIBATEINb.

[lepemeHHOE HaNpsHKCHUE MEXKAY HWCTIBITYEMBIM 3a3€MIIMTENIEM |
30H/IOM TPEXJIe 4eM OBbITh MPUIOKEHHBIM K paMKe 2-2 JOroMmerpa, Ipu
MIOMOII KOMMYTAaTOPHOTO BBIIPSAMUTENS B, npeoOpa3yercsi B OCTOSHHOE
HarnpspKeHHe.

W3 Teopun MarHUTORJIEKTPUYECKOTO JIOTOMETPa H3BECTHO, YTO MPH
TaKOW CXeMe BKIIOYEHUs OH OyAeT TMOKa3blBaTb  BEJIHYHUHY,
nporopuuoHaneiyro U / | , T. e. BeaM4uMHy, NPONOPIHOHATIBHYIO
CONIPOTHBIICHHUIO 3a3eMJIeHHs. BcieiactBue 93Toro Imikajga mpubopa
OporpagyupoBaHa B omMaxX M BEIMYHMHA H3MEPSAEMOTO CONPOTHBICHUS
MOYeT OBITh OTCUMTaHa HEMOCPEICTBEHHO 0e3 BCSAKMX BHIYHCICHUH.

IIpepoiBatenb U BBIIPAMUTENb, HACAKEHHBIC HAa OCh SIKOPS TeHepaTopa u
Bpallamolecs ¢ HUIM CHHXPOHHO, B KOHCTPYKTHBHOM OTHOLICHUH HHYEM
JIpyr OT Apyra He oTiau4yaroTcs. Kaxnaplii M3 HUX COCTOMT M3 ABYX
M30JIUPOBAHHBIX JIPYT OT Jpyra (hacOHHBIX MOJNYLWJIMHAPOB, K KOTOPHIM
NPKUMAIOTCS YeThIpe HEMOJBMKHBIC IETKU. /[IBe u3 HuX - 3 u 4 Bceraa
UMEIOT KOHTAaKT TOJBKO CO CBOMMH MOJYIWIMHIPAMH, B TO BpEeMs KaK JIBe
apyrue - 1 m 2 depe3 Kaxaple M0J-000poTa MEPEXOIAT C OIHOTO
NOJTyLUUIUHApa na Apyrod. Eciau k metkam 1 u 2 moaBecTH MOCTOSHHBIN



TOK, TO CO IIETOK 3 U 4 OyleT CHUMAThCSI IEPEMEHHBINA TOK PSMOYTOIBHOM
dhopmebl. Ecnu k meTkam 3 U 4 OABECTH IIEPEMEHHBIN TOK, TO €O ImIeToK 1 a
2 OyzeT CHAMAThCS MyJIbCUPYIOLINHA OCTOSHHBIHN TOK.

bnyxnaromye nepeMeHHbIE TOKM B 3€MJIE HE OKa3bIBAIOT BIMSIHMS Ha
TOYHOCTb M3MEpEHUs Onarozaps BpalaroleMycsi KOMMYTaTopy, 3a
UCKJIIOYEHHEM CIIy4aeB, KOT/la CKOPOCTh BpPAILIEHHS PYYKH TaKOBa, YTO
4acToTa NpPeoO0pa3OBaHHOTO TMEPEeMEHHOTO TOKa ONMu3ka K YacToTe
Omyxparomux TOKOB. bimyxnmaromue nmepeMeHHbIe TOKM OYIyT BBI3BIBATh
KOJIOaHUsSI CTPENKH M3MepHUTeNst. [ MCKIIIOYeHUs! BIMSIHUASL TOCTATOUHO
U3MEHUTh CKOpPOCTh BpallleHUs] TeHeparopa B Ty WIH HHYIO CTOpOHY,
IOOMBasCh CIOKOMHOTO OTKJIOHEHMs CTpeiku. IIpm 3ToM CckopocTh
BpAIICHUSI PYKOSITKH HE JIOJDKHA BBIXOAWTH U3 mpeaenoB 90 - 150 o6/mum.
[TocTosHHBIN OMyXmalOMUil TOK HE MOMAaIaeT B U3MEPHUTEIbHBIE IIEITH, TaK
Kak OH Ipeo0pa3yercss KOMMYTaTOPOM B MEPEMEHHBIA TOK, HE BIMSIOLINH
Ha MAarHUTODJICKTPUUECKHU JoroMeTp. Hamuume Oy KIalOmKUX TOKOB
oOHapyHUBaeTcsi NpPHU HENOABIKHOM TIeHepaTtope. B 3tom ciyuae
MTOCTOSTHHBIN Oy KIAONTN TOK OYJEeT OTKIIOHSTH CTPENKY, a IepeMEHHBIN
OJTy>KTAIOIIMI TOK BBI3OBET €€ ApOKaHue.

PaccmartpuBaemsblii mpubop mMeeT Tpu mpenena m3mepeHus: or 0 mo

1000 om, ot 0 mo 100 om m ot 0 mo 10 om ¢ paboueil YaCTHIO MIKAIBI
cootBercTBeHHO OT 10 10 1000 oM, oT 1 10 100 oM w1 o1 0,1 10 10 oM.
OTH mpenensl U3MEPEHHsT TOCTUTAIOTCS] UIYHTHPOBAaHHEM PAaMKH TOKOBOM
oOmMoTku 1-1 conpoTvBiIE€HHEM Pa3NUYHON BENTUYMHBI MYTEM H3MEHEHHS
TIOJIO’KEHUS TIePEeKITIoUaTeNs IpeesioB u3MepeHus 4 ¢ Haanuceio «/lenuts
Ha..» (cM puc. 2). Hambompmas morpemHocTh TOKa3aHWid Ha pabodeit
nikajue cocrapisieT 10% oT usmepsieMoil BETUYUHBL.

HeoOxomumasi 4yBCTBUTEIBHOCTh HM3MEPEHHSI JOCTHTAETCs, €CIH
COIIPOTHUBJICHHE BCIIOMOTaTeIbHOTO 3a3eMinTelis Ui npeaena 1000 om He
npesbiaer 1000 om, cootBercTBeHHO, Mis nipenena 100 om - 500 om n ans
npenena 10 om - 250 om. ConpoTuBieHUE TOTESHIMATBLHOTO 30H A [ 9. BO
BCEX CITy4asx .He MoJKHO mpeBocxonuTh 1000 om. Ilpubop nmeet yetpipe
3axuMa (cM. puc, 1 u 2): nBa TokoBbIX |y u |, U 1Ba moTeHIMANBHBIX E;
E;. K 3axumam |; m E, TPUCOCIUHSIOT HUCIBITYEMBIH 3a3eMIIUTENb, K
3aKUMY £, - 30HA U K 3aKuMY |, — BCIOMOTaTeNbHBIN 3a3€MIIUTENb.



Iopsinox npoBeneHusi padoThI
HN3mepeHue cONPOTUBJICHUS PACTEKAHUIO 323eMJIAIOLIMX YCTPOICTB.

1.Ang  mpou3BOACTBA  W3MEpPEHHS  CONPOTUBICHUS  PacTEKaHHIO
UCCIIEIyEeMOTO  3a3eMIIUTENS HEOOXOIUMO  BCIIOMOTATeNbHBIA U
MOTEHITHABHBIN (30H) 3a3eMIIUTENST PACIOJIOXKUTh OT HCIBITYEMOTO Ha
paccTosiHUSIX, YKazaHHBIX Ha puc. 2. B kadecTBe BCIIOMOraTelbHOTO
3a3eMJIMTENS U 30HAa MOTYT OBITh IPUHATHI CTAJIbHBIE CTEP)KHU TUAMETPOM
He meree 0,5 cM wiIm cTanbHBIE TPYOKH JIFOOOTO TuaMeTpa, 3a0nBaeMbIe B
TPYHT .Ha r1youny He MeHee 0,5 M.

Tgen |
Munumym 20N _ Hurumyss 70M |

Puc. 2 TlpuHiunuanbHas cxema BKIIIOYSHUS H3MEPUTETIS 3a3eMIICHHS
tuna MC-08
1-3nexTponBUTaTeNh; 2-MepeKIrodaTelb «PETyIHPOBKa - H3MEpeHue» ; 3-
peoctat; 4-1epeKiIrouaTesb IpeIesioB

2. Uamepurens MC-08 npHCOeINHUTh K HCHBITYEMOMY 3a3€MIICHUIO,
30Hly M BCIIOMOTAaTEIBPHOMY 3a3€MJICHHUIO TI0 CXeMe, M300pakEHHOU Ha
puc. 2. Bce coenuHeHWs BBHINOJIHUTH TMOKHM IMPOBOAOM C XOpPOIIeH WU
MCTIpaBHOM m3omsammeil cedennem 1,5 - 2,5 mwm’. TIpoBoga MOryT GBHITH
MPOTSHYTHI HEMOCPEACTBEHHO IO 3eMJI€.

[IepexmrouaTens «PEryIHPOBKa-U3MEPEHUEN (puc. 2, mo03.2)
MOCTaBUTh B  TMOJIOKEHUE  «PETYIUPOBKa» IS  KOMIIEHCAIUU
CONMPOTHBJICHHUS 30HJa. Bpaias reHepatop €O CKOPOCTBIO 2 006/cex,
OJTHOBPEMEHHO MOBOPAYMBAIOT PYKOATKY peocTtara (puc. 2, mo3.3) m1o
COBMEIICHUST CTPEIKA TpHOOpa € KpPacHOM OTMETKOW mIKaimbel. B 3Tom
MOJIO’KEHUH PYKOSATKA PEOCTaTa JOIDKHA OCTaBaThCA A0 KOHIA U3MEPEHHUS.



Ecnmn  moBoporaM  pyKOSTKM — peocTara  .CTpelka npubopa  He
YCTAHABIMBACTCS HA KPAaCHYI0 OTMETKY IIKalbl, TO 3TO YyKa3blBaeT Ha
Ype3MepHO BBICOKOE CONPOTHBIEHHME 30HAA. B 3ToM ciydae ero ciemyer
CHHM3WTh, HampuMep, 3arinyOJeHHeM »JJIeKTpoJa B 3eMJI0, 3a0WBKOM
JOIOJTHUTENIBHOTO 3JIEKTPOJA.

3aKOHYMB  PpETYIUPOBKY, HEOOXOAWMO TEpeKIoYarenb CHOBa
MOCTaBUTh B IIOJIOKEHUE «HM3MEpPEHHUE», a IepeKiIrodareib MpeaesioB
u3MepeHus B nonoxkeHue «/lenuts Ha 1». Bpamas pydky reseparopa co
CKOPOCTBIO OKOJO 2 00/cex, OTCUUTHIBAIOT IO IOKA3aHHIO CTPEIKH Ha
HIKaJjie CONpPOTUBIICHHE 3a3eMileHus (B omax). Ecnu pe3ynbTar uamepeHus
cocrtapmsieT Menbine 100 om, TO IA OMydeHus: 6oiee TOYHOTO pe3yiIbTara
MepeKIItoyaTeNb MpeAeioB U3MEPEHUs CleAyeT IMEpPeBeCTH B IOJIOKEHHE
«demute Ha 10», Opu 3TOM OTCUMTAHHOE 3HAYCHUE Ha IIKaJIe HAAO
paszaenuts Ha 10, 9TOOBI HOTYYNTH U3MEPSIEMOE CONIPOTHUBIICHUE B OMaX.

Haxonen, ecnu pe3ynbTat uaMepeHust OyJeT coCcTaBIsATh MeHbIe 10 o,
MEPEKIII0YATENb CIEAYET NepeBecTH B mojoxeHue «lenute Ha 100», mpu
3TOM OTCUHTAHHOE 3HaYSHHE Ha IIKaJe TOJHKHO OBITh pa3aeneHo Ha 100.

5. Ecnu mpu u3MepeHWH CcTpelika yCTaHABIMBAETCS HEIOCTaTOYHO
YBEPEHHO, TO 3TO YKAa3blBa€T HAa YPE3MEPHO BBICOKOE COMNPOTUBIICHHUE
3a3eMJICHUSI  BCIOMOTATENbHOro 3asemiurens. Jlns TOpoBEpKU — €ro
BCJIMYMHBI CJICAYCT MNOMCHATH MECTaMM IIPpOBOJAa Ha 3aXKuUMax |1 u |2 u
NOBTOPUTH M3MEpPEHHE, B 3TOM Cilyyae NMPHOOP MOKKET CONPOTUBIICHHUE
3a3eMJICHHSI BCIOMOTAaTelIbHOro 3asemiurens. Ecnmu ero BenuunHa
NPEBBINIAET IPUBEJCHHBIC 3HAYEHUS, HEOOXOJMMO €€ CHU3UTh, TIOCIIE YETO
POU3BECTU OCHOBHOM 3amep. CHuxeHne COIIPOTHUBJICHUS
BCIIOMOTATEIbHOr0 3a3€MJIUTENII MOXHO JIOCTHYb, JTMOO YBEIHYUB €Tro
nuametp 10 1 cm, mubo 3a0UB Ha OOJIBIIYIO MIIYOUHY.

6. Ilpu oOHapyxeHHH OJIy)KOAIOUIMX TEPEMEHHbIX TOKOB IPHU
U3MEPEHUH CJelyeT W3MEHHTh YHCIO O00OpOTOB TeHEepaTopa B Ty WIH
JPYTYIO0 CTOPOHY, TOOUBASICh CIIOKOWHOT'O OTKJIOHEHHUS CTPEIIKH.

7. Ecam wu3MepseMoe CONPOTUBIECHHE Malo (€AWHHULBI oma), BO
n30ekaHue OMMOOK, BHOCHMBIX MaJCHHEM HAlpsDKEHUS B IPOBOJIE,
COCIUHAOIINM HpI/I60p C UCTIBITYEMBIM 3a3€MIIMTEIIEM, IIEPEMBIYKY MEKAY
3akuMaMu E; u |y cienyeT pasoMKHYTh, a 3aXHMbl COEAMHHUTH C
UCIIBITYEMBIM  3a3€MJICHUEM  OTIEJIBHBIMM  NpoBojgamu. M3mepenus
MIPOU3BOJIAT ABA-TPH pas3a, IPUHUMAs CPETHEES U3 HUX.

8. Ha ocHoBaHust myHKTOB 1-7 MpPOU3BECTU U3MEPEHUE COMPOTUBICHUS
pacTekaHus TOKa 3a3€MIISIIOIIETO  YCTPOMCTBA:  DJIEKTPOABHUIaTelNb-
MarucTpaigb 3a3eMJICHHS — 3a3eMJIUTeNb; IycKaredb — MarucTpaib



3a3¢MJICHUSI — 3a3eMJIMTENh W T.A. Pe3ynmbTaThl m3mepeHuii B Tabm. 1.
BHECTH B NPOTOKOJ M CHENaTh BBIBOJBI O COCTOSIHHH 3a3€MIIIOIIETO
YCTpOMCTBA.

Tabmmna 1
HanmenoBanwme Comporusienne, OM
3a3EMJISIOLLETO 3amepennoe | Jlomyckaemoe | BriBox
000pyTOBaHUS
MC-08 u M-416
0,5 4
DIeKTpOIBUTaTENh 0,6 4
0,6 4 CoortBercT
0,4 4 BYyeT
IMyckarensb 0,5 4 HOpMaM
0,5 4

H3mepeHue yieJibHOTO CONPOTHUBJIEHUS TPYHTA

1. Ha ucmeiTyeMOM ydYacTKe B 3€MJIIO MO TIPSIMOW JIMHUM 3a0UTh
YEeTBIPE AJIEKTPOJa Ha PACCTOSHUU a APYT OT apyra (cM. puc. 3). I'myOuna
3a0MBKH OJEKTPOJOB OJDKHA COCTABISTh /p OT PACCTOSHHS MEIKILY
anekTponamu. M3mepurens 3azemsienns MC-07 3axumamu |y I,
NOJCOEIMHUTD K KPaliHUM 3JIEKTPOAaM, a 3aXHUMbl £; E, MOJICOEANHUTD K
COOTBETCTBYIOUIMM  BHYTPEHHHUM  3JIEKTpojJaM  (IIepeMBblUKa  MEXAy
3axuMami |; E; pa3Mbikaercs).

2. Ilepen 3amepoM NPOM3BOAMTCS YCTaHOBKAa CTPEJIKH IpuOOpa Ha
KpacHyl0 OTMETKYy TMpU TIOJIOKEHUH TMepeKiIovuaresst «peryiupoBKa-
U3MEpEeHNe» Ha «PETYJUPOBKA» TOYHO TaK K€, KaK 3TO ObLJIO OMHCaHO
BBILIE JUISi KOMIICHCALlMM CONPOTHMBIICHMS 30HIA. 3aTeM MepeKIoyaTesb
NEPEBOJIUTCS B MOJIOKECHUE «M3MEHEHHE» U MPOU3BOaUTCs 3amep. [Ipudop
B 3TOM Cllydae TOKa3biBaeT (B omMax) OTHOIIEHHE PA3HOCTH MOTEHIIMAIIOB
MEXIY BHYTPEHHHMH DJJIEKTPOJaMH K BeJMYMHE OOIIero TOKa,
IMPOTEKAIOMIET0 B 3€MJIC MCEXKAY [ABYMS BHCIIHUMH OJJICKTpOAaMU. Ecom
nokaszaHusi mpudopa (B omax) o003HAYUTH I, a paccTosiHUE (B CM) MEXITY
COCEIHUMH a, TO corjacHo ¢opmyiie (9) ynenbHoe COMpOTUBIIEHHE TPYHTa
(B omax) Oynet
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3. U3 TMOJIYYCHHBIX PE3YJIbTAaTOB YACJIbHOTO COIIPOTUBJIICHUSA I'PYHTA
CACJIaTh BBIBOABI O MEPOIIPUATUAX ITPU yCTpOP'ICTBe 3a3€MJIUTECIIA.
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Puc.3 Cxema BriroueHus npudopa MC-08 st uaMepeHust yIenbHOTo
COIIPOTHUBJIEHHS I'PYHTA

4.0hopMHUTH OTUET.

Conep:xanue oT4éTa
OTuéT TOKEH UMETh.
1. DneMeHTapHYIO CXeMy M3MEPEHHUS CONPOTHUBIEHHH PACTEKAHHIO TOKa
3a3eMIIuTelIeH ¢ ToMoIIbio u3meputens MC-08
2. PesynbraThl M3MepeHU W BBIYMCICHUA CONPOTHUBIICHHH PACTEKaHHUIO
TOKA BEPTUKAJIBHBIX CTEPIKHEBBIX JIEKTPOIOB CBOJSATCS B TAOIHUITY 2

Taobmuma 2
Ne | O6bexT Pesynerater | Comnpo- Pe3ynbratel
- | U3MEpPEeHus M3MEPEeHHS TUBJICHUE | U3MEpPEHUN
(zazemuuTens WK 10 HOpME | YIEIBHOTO
3a3eMJLAIOLIEE COIIPOTHUBIIE-
YCTpPOMCTBO) U HHUS FPyHTa
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