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W3yuute TeMy ypoka, BBIIIOJHUTE KOHCIIEKT B paboueil TeTpaau, He0OX0AMMO
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI W BBILLIATE TOTOBBIE 3aJaHUs HA
AIEKTPOHHYIO MTOYTY MPENOAaBATEIIS.

Tema: MoHTax 3a3eMIIAIOIIUX YCTPOUCTB.

1.YcTpoiicTBO 3a3eMIICHUS.
2. Ilpokiazika 3a3eMIIIIOIIUX IPOBOIHUKOB.
3. IlpucoenrHeHne 3a3eMIISIOIINX IPOBOJHUKOB.

Uctounuk nnpopmanmu: H.A. AkumoBa «MoHTax, TEXHUYECKAsl IKCIUTyaTallus U
PEMOHT 3JIEKTPUUECKOI0 U 3JIEKTPOMEXaHUYECKOI0 000pyA0BaHUA», CTp. 52-56



3alllMTHOE 3a3eMJIEHUE MpeAcTarIfger coboi mpegHaMepeHHoe co-
eAHHCHUE ¢ 3eMIICH META/LTHYECKHNX YacTell 3JIeKTPHYECKON YCTaHOB-
K, HOPMAa/lbHO HE HAXOAAIMMXCS MOJ HANPSXKCHHEM, HO MOTYILMX
OKA3aThCst TIO/f TAKOBBIM M3-3a MOBPEXIEHHS H30/MILIMY CETH WIH 3K~
TPOIPUEMHUKOB, 3AllIUTHOE 3a3¢MICHHUC SIBISAETCA OCHOBHBIM CIIOCO-
OOM, HPEACTBPALIAIIMM TTOPAXKEHHE TIOJAEl SNEKTPUUSCKUM TOKOM
MPH IIPUKOCHOBEHHH K KOprycaM JIEKTpooO0opydoBaHUA NIpH Npodoe
ero U3ONALMH.

3azemsieHME OCYIIECTBASETCS ¢ MOMOLIbIO METAUIMYECKNX 3/EKT-
POAOB, COCAMHAIOIUUX KOPIYCa HIEKTPOOOOpYAOBaHUA € 3eMIIeii ue-
pe3 3a3eMIBIOLIKE IPOBOAHUKK. Takue IeKTPOAbl HA3LIBAIOTCA 3a-
3EMJIMTENIAAMM, 2 COBOKYITHOCTD 3a3¢MIMTEICH H 3a3¢MJISIOIIMX 1TpO-
BOJHMKOB HA3bIBACTCA 3a3€MJIMTEJIBHBIM YCTPORCTBOM (pHc. 2.23).

B ycmarnoexax nanpancenuem do 1000 B ¢ 2ayxozazemnennoii neiimpa-
AbI0 MPAHCHOPMAMOPO8 NPUMEHREMCA CUCMEMA 3AHYAEHUS, T.€. COelu-
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Puc. 2.23. YcTpoicTRBO 3a3eMICHUA:
@ — B TpyHTe, He Tpebylowem cneumansHoi 00paboTku; 6 — B IpyHTe, Tpelylolem
MUCKYCCTBEHHOTO MOBHIIIEHUA MPOBOAHMOCTU; 6 — COCOHHCHUE 3a3¢eMAUTENEH ¢ TI0JI0-
COBOH CTaNIBIO; ¢ — YCTPOUCTBO NEPEMbIUKH; 0 — NMPHCOEAMHEHNE CTATBHOM TOAOCH K
TPYOE Ha XOMYTE; ¢, 2 — Ha CTHIKC ABYX OaJOK CBApKoi M OONTaMM COOTBETCTBEHHO



Puc. 2.24. Ipoknanka 3a3eMIAKOLUINX IPOBOAHHKOB:
I — B ChIpBIX IOMEILEHMWAX, 8 TAKXKE HAa OCHOBAHHAX, HE TIO3BOASKOLUMX KPEILUICHHE C
NOMOLILIO niobeneli (KpeIUIEHME NMPOBOJAHHUKOB IOCKOro (2) u kpyriaoro (6) ceuye-
HuAa), f1 — cuocobnl mpoxona yepe3 ¢TeHbl H 00x04a npoeMoB (§/ — ueMeHT; 2 — Aio-
Genp; J — monoca 3adesmieHnA; 4 — Tpyoa)

HEHUE METATMYECKHUX KOPINYCOB 3JEKTPOIPHEMHHUKOB C 333€MJAEH-
HOH HEUTpANbK IPH IMOMOIIHW 3dLUUTHBIX IIPOBOIHHUKOB JOCTATOYHO
MaJIOTO CORpPOTHRICHUS. [Ipn TakoM coeaAMHeHnuY 3allUTHBIX TTPOBOI~
HHKOB 3aMBEIKAHHE TOKOBERYIIUX YACTEH Ha KOPIIYCA ICKTPOIIPHEM-
HHKOB [PUBOOUT K KOPOTKOMY 3aMBIKAHMIO, BhI3bIBAIOIIEMY OTKJIIO-
YECHHME aBapHHHOTIO yvacTKa 3alUMTHOMW annapartypoil (npeaoxpaHuTe-
jAeM, aBTOMATHYECKHUM BBIKJIIOYarcjeM). [IpuMeHeHUEe 3a3eMAEHUSNA
KOPIIYCOB 3JICKTPONPUEMHUKOR 0€3 UX 3aHYJICHUS B TAKHX YCTAHOBKAX
JAIIpelIacTCa. B ycmaHoakax ¢ u30AuUpo8anHoll Helumpaivio npumeHenue
IAHYACHUS He JOHYCKaemcH.

MarucTpany 3a3eMaeH s MPOKNaIblBAIOTCA FOPU3OHTANTLEHO MJIW BEp-
TUXKAJIBHO ¥ BLINOJIHAIOTCH U3 TTOJIOCOBOHW cTanv. Ha DETOHHEBIX MU KUp-
MHYHBIX CTE€HAX 3a3eM/LIIOLLME TOJAOCH! KPEISITCH HEINOCPEACTBECHHO K
CTeHe («HA IUTOCKOCTE») AK00e/IAMU ¢ HOMOILULIC CTPOUTENBHO-MOHTAXK~
HOIO MUCTONETa. B CHIPBIX MOMEIUCHMSIX ¢ COKMMH TIapaMu ITOJIOCHI Clle-
JyeT KpelIMTh Ha Onopax Ha pacCTOsiHMU He MeHee 10 MM oT cTteH. Kpen-
JIEHWE MardCTPaIU BBITIONIHASTCS 4epe3 Kaxkabie 1,5 M (puc. 2.24).

ITooxXeHNne npOoKIIA/ILIBACMbIX 3a3¢MJIAKOLIMX TIOJIOC BLIBEPSICTCA TIpH
TIOMOLLK YPOBHA U orBeca. CoeanHeHUE MMO10C MarucTpaneil 3asemMiie-



HUSA MeXAY CODOU M C OTBETBIIEHUSIMH OT HUX BBIIOJIHSIETCS CBApPKOM
BHAXJECTKY. JUIMHA HaXJIeCTa JOJXKHA OBIThH HE MEHEee ABOWHOM IIH-
PHHBL IICJIOCHI M HE McHEe INECTUKPATHOro AHMaMerpa IIpH KPYILJIOM
CEYEHHU. HIJOXO,IH:I 3a3eMJIAIOIIHX TTONO0C Yepe3 CTEHBI BLRHITTOMTHAKTCHA
B 3aJI0XEHHBIX B CTEHAX OTPEe3Kax CTANbHBLIX TPYO WIM B OTKPBITHIX
OTBepCTUAX. B MecTax nmepeceycHUsl KaHaA0B, a TAKKE MECTax Mepe-
MCIHCHHWA TAXCIIBIX MPY30RB 3d3CMINKOIHE NMTPOBOAHWKHA NOJAKHDLI OpITH
3aIHUIICHE] C TIOMOIIBLIO TPYDO OT BOZMOXHBIX MEXAHHUYCCKHAX MOBPEXK-~
ACHUIA. :

TMocaenoBaTenbHOE 3a3eMIICHUE NRYX HIH HECKOJIBKHUX 3JICKTpUUEC-
KHX anraparoR HWiIH JeKTPOTIPUEMHHKOB He JTOITyCKaeTCsl. MeXTy Kpeli-
JICHUAMH 3a3¢MJIAIOIIMX [(POBOAHUKOB HA IPSIMBIX YYACTKax JODKHO
coxpaHaThcsa paccrogHue 600...1000 MM, Ha MOBOpPOTax OT BepllIUH
yoyiob — 100 MM, oT MecT oTBeTBIcHUH — 100 MM, OT HH>KHEH TIO-
BEPXHOCTH CbEMHBIX NEPEXPbITUH KaHAMOB -— He MeHee 50 MM, oT
ypoBHsi 11oya nomelleHns — 400...600 mm.

Cnocob npucoeavHe U 3a3eMJISIOLIUX MPOBOIHUKOB K OFIE b~
HBIM BHIAM B3JIEKTPHMECKOIO H 3JEKTPOMEXAaHHUYECKOTO 0GOpyIOo-
BaHUS BRIOMpAETCs B 3aBUCUMOCTH OT OCHOBAHMSI, HAa KOTOPOM OHO
Kpenurcs, 1 KOHCTPYKIIMHY 3a3eMIISIIONIEre KOHTAaKTa (puc. 2.25, 2.26).
IMpu ycTaHOBKe 06OpPYIOBAHUS HAa METAUIMYECKHX KOHCTPYKLIMAX 3a-
3eMJISTIONIME TIPOBOAHHKH TIPUCOSIUHSIOTCS CBAPKO K KOHCTPYKHM-
siM, @ NMOBEPXHOCTH €I0 COIPUKOCHOBEHHS C KOHCTPYKIMSAMH 3aUU-
IIAIOTCA M TTOKPBIBAIOTCS TOHKHWM CIOeM Ba3zeanHa. OTBETB/JICHUS OT
MarucTpaneii 3aseMaeHUs K 3JIEKTPHYECKUM JABUTATENSIM NPOXIalbI-
BalOTCS B TIONY OTAENLHO A KAXA0ro ABurarens. B ocreTHTeNbHbIX
CeTSX C 3a3¢MJICHHOM HEHTPAIBIO IPU MCIIOAB30BAHUH HYACBOIO IIPO-

Puc. 2.25. IlpucoearHeHne 3a3eMIAIOLUINX TIPOBOAHHKOB K KOpITycaM anmnapa-
TOB U K METAUVIMIECKHM KOHCTPYKIMAM (@ — OMODPHEIX H30QJATOPOB MpU HX
YCTAHOBKe Ha OSTOHHOM W/IH KUPIMHYHOM OCHOBaHHH, § — ONMOPHLIX H30I4-
TOPOB NpPW MX YCTZHOBKE HAa METAJIMYECKUX KOHCTPYKIIHAX; 8 — OeTOHHBIX
PEaKTOPOB; & — JJeKTPOABHIaTeNSH):
I — zazemnsmoiuii npoBOAHHK; 2 — dJaHel M30ASTOpa; 3 -~ META/UTHYeCKAA KOHCT-
PYKIMS; 4 — MarucTpa/ib 3a3eMICHHS; 5 — 3a3eMIAI0IINE 6ont
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Puc. 2.26. JaumTHOe 3a3eMicHHE (3AHY/JIEHUE) OTBETBUTEIBHBIX KOPOOOK W
METAUTHICCKUX 000MOUEK ITPOBOIOB M Kabeneit (a) U Kopnyca CBETHIIbHHKOB

CHapyXH (6) U BHYTPH (&)

BOJA IJ14 3alUMTHOIO 3aHYJICHHWs HE JOIYCKACTCHA YCTAHOBKA Ha HYyNe-
BOM TIPOBOAC PYOMIBHMKOB, TIPEAOXpAHUTENICH U BhIKIOUATENeH (3a
HCKIIOYEHUEM CJIy4YaeB, KOTHa 3alllMTHBIH IIPOBOOIHUK OTKIIIOUYAETCHA
BMeCTE ¢ (DazHBIM).

IIpy1 McoOJB30BAaHHUM B KAYCCTBE 3a3CMIAAKIUHMX (3aHYIAKIOIIAX )
MPOBOAHMKOB CTANBHLIX 1TPYD, IOCAEIHUE AOKHBI COSAUHATRECS MEXIY
coboil MydpTaMu ¢ KoHTpralixamMu. [And 3a3zeMneHUs WM 3aHyJIeHHUs
CBESTWJIBHUKOB aBAPUHHOTO OCBCIUCHUSA, MMATACMBIX B ABAPUHHOM pe-
XKUME WUITH MIOCTOAHHO OT CeTU IIOCTOSHHOIO TOKa, IIPOKJIaJbIBacTCs
OTAE/IbHBIH MPOBOA, IPUCOCAUHEHHBIH K 001eH CeTH 3a3eMICHUS WIH
K HYJI€BbiM MPOBOAaM palO4erc OCBCIICHHS.

-HapyXHblil KOHTYpP 3a3eMJIeHUS [IPEaACTABAsET cODOM CMCTEMY 3ar-
JIyOJICHHBIX BEPTHKAIBHO B T'PYHT 2MEKTPOAOB, COCAMHEHHBIX MEXAY
coboit cUCcTEMOH NMPOAOIBHBIX M MONEPEYHbIX 110JI0C. Ero MOHTaX Ha-
YMHAETCSA ¢ pasMeTKH U yCTpo¥CcTBa TpaHmen riayoundor 0,8 M, nmpu-
YyeM PACCTOAHHE OT CTEH 30aHUN 1O UEHTPA TPAHIICH JOKHO ObITH HE
MeHee 2...2,5 M.

I[Tocne ycTpoHCTBa TpaHUIEH ITPOM3BOLNATCS 3arnyOjeHue 3J1eKTpo-
JOB B I'PYHT. B KauyecTBe 3MEKTPOIOB OOLIYHO UCTIOIB3YIOTCS CTAABHBIC
cTepxHU qruaMeTpomM 10...16 MM M ANUHON 5 M MM CTallbHOM YrOJIOK
C TONIIMHON MNOJIKK He MEHee 4 MM M JUIMHOM 2,5...3 M. BneKTpoabl
3a0MBalOTCA BEPTUKAJBHO B JHO TpaHiUeHW TaK, YTOOBI HMX BEpXHHE



KOHIIBI BricTynaiu Ha 200 MM, CoeItHEHNE 31€KTPOJOB MEXIY COOO0M
OCYIUECTBISICTCS NOTOCOBOM CTANRIO TOMIHHONA He MeHee 4 MM H BBI-
NOJHAETCS HIEKTPOCBAPKON BHAXIICCTKY, 4 COEAUHEHHE TTOA0C ¢ K-
TpOAaMH — [PUMBAPKOHN ¢ IBYX CTOpPOH. KayecTBO CBApHLIX COeMHHE-
HUii TIpOBEPSIETC1 OCMOTPOM, a4 NPOYHOCTh — YAAPOM MOJIOTKA MAac-
coit 1 kr. INocJie NpoBEpKHU COENUHEHUA TPpaHLUES 3aChIaeTes 3eMielt
©€3 KAMHEH M CTPOMTEJIBHOTO Mycopa M yTpaMOOBBIBaeTCH.

KouTpoJsibHBIE BONIPOCHI

1.Ilepeunciure cnocoObl IPUCOSTUHEHUS 3a3EMIISIOIIUX TPOBOAHUKOB K
Pa3TUYHBIM BUJIaM 3JIEKTPOOOOPYAOBAHUS ?
2. Kak ocymecTBiaseTcss KOHTPOJIb 3a HCIIPABHOCTBIO KOHTYpPA 3a36MJICHHUS ?



