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AHHOTALUSA: TIPOBEJEH AaHAJIU3 3aBUCUMOCTU YIEIbHOIO COINPOTUBIEHUS TIPyHTAa OT
BJIQXKHOCTH, HAa OCHOBE KOTOPOrO MPEMJIOKEH COCTaB JJii HOpPMaiu3auuu (yMEHbIIEHUS
CE30HHOCTH) YZAEIBHOTO 3JIEKTPUYECKOIO CONMPOTHBIEHUs TrpyHTA. [IpoBeneH psii HaTypHBIX
DKCIIEPUMEHTOB 110 HW3MEPEHHUIO 3HAYEHUM CONPOTHUBIICHMHA 3a3eMISIOIIMX  YCTPOMCTB
JKCIIEPUMEHTAIIBHBIX KOHTYPOB, I10CJIE IPUMEHEHHU 3aChIIIKA MECT 3aKJIaJAKU DJIEMEHTOB KOHTYpa
Pa3JIMYHBIMU COCTaBAMHU M BHECEHUEM JPYIMX TUIIOB TPYHTOB U MUHEPAJIOB.
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Abstract: The analysis of the dependence of the soil resistivity on moisture was carried
out, on the basis of which a composition was proposed for normalizing (reducing the seasonality)
of the soil resistivity. A number of full-scale experiments were carried out to measure the values
of the resistances of the grounding devices of the experimental circuits, after applying the filling
of the installation sites of the circuit elements with various compositions and the introduction of
other types of soils and minerals.
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3a3eMIiIeHHEe JJOJHKHO YAOBIETBOPATH TPEOOBAHMSAM OOECTIeUeHUsT 0€30IIaCHOCTH JIFOICH U
KUBOTHBIX, 3aLUTHI 3JEKTPOYCTAHOBOK, a TaKKe O00eCHeueHMs SKCIUTyaTallMOHHBIX PEXUMOB
paboThI AJIEKTPOYCTAHOBOK U IPO303aIMTHI [1].

HauOonpuiee uucino 3Y sHEPreTHYECKUX CUCTEM BBINOJIHSIETCS B BUAE COEIUHEHHBIX
pa3NIMYHBIM ~ 00pa30M TOPU3OHTAIBHBIX W  BEPTUKAIBHBIX JJIEMEHTOB. XapakTepHOU
O0COOEHHOCTBIO TaKUX 3a3eMIIUTENIel SBJSIETCA TO, YTO IONEpPEUYHbIe pa3Mepbl OTIAENbHBIX
AJIEMEHTOB, KaK IPAaBWJIO, CYLUIECTBEHHO MEHBIIE WX JUIMHBI. OJTO IO3BOJIAET IIPU pacuere
OCHOBHBIX JIEKTPHUUYECKUX HapaMeTpoB (CONPOTHBIIEHHE pPACTEKAHUIO, paclpeseleHue
NOTEHLIMaa U HaIPSHKEHHOCTH T0JIA B Cpejfie) NpeHeOpedb HEPABHOMEPHOCTBIO PACIIPEIETICHUS
MJIOTHOCTH TOKa [2].

Haunbonee BaxXHBIMH (paKTOpaMH, BIUSIOMIMMHI HA BETMYMHY COTIPOTUBIICHUS PACTEKAHUIO
TOKa KOHTypa 3a3eMJICHHUs, SBISIOTCS KOH(MUIypalusi KOHTypa 3a3eMJICHMS M YAEIbHOe
CONpOTUBIIEHUWE TpyHTa. /[l yIEIbHOrO CONPOTHUBIEHUS TPYHTa, B CBOK OYEpE.b,
ONpEACIAIOIMMU TIapaMeTpaMy SIBISIOTCA BIAXKHOCTb M TeMmmeparypa [3 — 4]. H3BecTHsl
pa3IUyYHbIE TEXHOJIOTMM BBIIIOJIHEHUS 3a3€MIISIIOIIMX YCTPOWCTB M CHOCOOBI MX MOHTaXa,
KOTOpbIE BKJIIOYAIOT B ce0s KakK MCIIOJb30BaHME pPA3IMYHOIO THIA 3a3eMJIMTENEH, Tak |
UCIOJIb30BAaHUE PA3IMYHOrO pojia J00aBOK: 3JIEKTPOIMTOB, BBOJUMBIX B OKOJIO 3JIEKTPOIHOE
IIPOCTPAHCTBO 3a3€MJIUTENIS, @ TAKKE 3aMEHY YaCTU IPYHTA B OKOJIO 3JIEKTPOJIHOM MPOCTPAHCTBE
MHBIM, UMEIOIIMM 00JIee HU3KOE YIeIbHOE CONPOTUBIICHUE, YEM UCXOAHBIM IPYHT.

B HekoTophIX ciydasx ais AOCTHKEHHS HOPMUPOBAHHBIX BEIUYMH AIIEKTPUUYECKUX
napamerpoB 3Y TpeOyeTcst 3HAUMTENbHOE KOJMYECTBO BEPTHUKAIBHBIX 3JIEKTPOJOB H,
COOTBETCTBEHHO, OoOJIblIasi JOIMOJIHUTENbHAS IUIOMIAAb IO/ MCKYCCTBEHHBIM 3a3€MIIUTEb.
HepannonaibHOE HCIIOJIB30BAHNE CTAIH ITPU TPAJIULIMOHHOM BBIIIOJIHEHUHU CHCTEMBI 3a3EMJIEHUS,
KaK IpaBWJIO, BEIET K HM3JIUIIHUM KaluTaJIbHbIM 3arpaTam. IIpu 3TOM 3KcmlyataloHHbIE
XapaKTEPUCTHKH 3a3EMJIISIOIIUX YCTPOUCTB HE YIyUIIaeTCs.

CormacHo 3apyOeXHOM TIPaKTUKE, YJAEIbHOE COMPOTHUBIEHUE TOYBBI MOXKET OBITH
yMeHbIIeHO 710 90% BBe/leHHEM B OKOJIO JIEKTPOJHOE MTPOCTPAHCTBO XJIOpUIa HATPpUs, cylbdaTa
MarHusi, cyibpaTa MeOu M XJOpUJa KaJlbliud WIM aHAJOTWYHBIX BellecTB. Yame Bcero
UCTIOJIB3YIOTCS TTIOBapeHHas COJib U Cyab(aT Maruus. XMMHUYECKUE BELeCTBa OOBIYHO HAHOCAT,
MoMelasi uX B KPYIIIyI0 KaHAaBKY BOKPYT AJIEKTPOAa TaKMM 00pa3oM, 4TOObI IMPEIOTBPATUTh
HpSMOM KOHTAaKT ¢ 31eKTpo7oM. O1HaKo Takasi 00pabOTKa HEMOCTOSHHA U JIOJKHA NEPUOTNYECKU
OOHOBJIATHCSI B 3aBUCUMOCTH OT CIOCO0a XMMHYECKOH 00pabOOTKH M XapaKTEPUCTHK IOYBBI.
Taxoke NaHHBIN cOCO0 OTPUIIATENBHO CKa3bIBAETCS Ha 3aIlUTE 3a3eMIISIOLIMX 3JIEKTPOJOB OT
koppo3uu [5]. Tak ke, IIUPOKO PACIPOCTPAHEHO MCIOJIB30BAHUE 3a3EMIISIONINX DJIEKTPOJOB B
O6eToHHOI 00oouke. BeToH HMXKE YPOBHS 3€MJIM TPEJCTaBIseT COOOH MOIYHPOBOJHHUKOBYIO
cpeny ¢ yAeIbHbIM conpoTuBiieHHEM 0K0J0 30 OM-cMm npu 20° C uiam HECKOJIBKO HUXKE, YEM Y
cpeaHero cyriauHka [6]. Mcrnonb30BaHue A1 aHOJHOTO 3a3€MIIUTENS TOKOIIPOBOIAIIEH OeTOHHON
000JI0UKH, coJiepKallel Necok, Mpenapar KOJUIOWTHO-TPa(pUTOBBIM, LEMEHT, UIYHIHMTOBYIO
KPOUIKY, HHUTPO(OCKY B YKa3aHHBIX KOJHMYECTBAX II03BOJIAET OOECHEUUTh JOCTATOUYHYIO
AIIEKTPUYECKYIO TPOBOJUMOCTD U CPOK JeHCTBUS ycTpoiicTBal7].

B Poccuiickoit denepanuu Moiny4mwio pacupoCTpaHEHUE UCIIOJIb30BAaHUE MUHEPAIBHOTO
aktuBaTopa TpyHTa «MAI'-2000», mpencTaBisOmEero coO0OM MOMYCYyXOW JJICKTPOJIUT WU
IIEKTPONPOBOAAIIMI TMAPOTreNb, YBEINUMBAIOIIMM IUIOMIAb TOKOOTIA4YM, MMEIOIIUNA HHU3KOE
COINPOTHBIICHUE PACTEKAHUIO TOKA DJIEKTPOJ — I'PYHT, HCIIOJIB30BAHHE KOTOPOTO BO3MOXKHO U
JOCTaTO4YHO 3(PPEKTUBHO JIUIIH COBMECTHO C 3a3eMIIIOLIUMH 3JeKTponamu «bunpon». JlanHsie
JNEKTPOABI M3TOTOBJICHHBIMM W3 HEP)KABCIOIIECH CTAJIM M HMMEIOIIMMHU BHYTPH CIICLHAIbHBIN
MHOTOKOMIIOHEHTHBIH 3aII0IHUTEIb, KOTOPBI TOAOMPAETCs B 3aBUCUMOCTH OT BJIaYKHOCTH TOYBBI
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U KIuMaTtuyeckux yciaoBui. [8]. [lpu B3auMOJEHCTBUU C TPYHTOM HAIOJHEHHE 3JIEKTPOJIOB
mubdyHaupyeT B TPYHT yepe3 nepdopaiuio B CTEHKaX 3JIEKTPOa, Tak xKe 00pasys JIEKTPOIIUT.

[IpoBeaeHHbIC HCCIIEIOBAHUS IO AKTUBHOCTA KOPPO3UU METAJUIMYECKUX KOHCTPYKIIUI
BO3J1YIIHBIX JJUHUH 3JeKTponepenad [9], moka3pIBaroT, UTO B KIMMAaTUYECKUX YCIOBUIX benapycu
KOPpO3HsS METAJUIOKOHCTPYKIIMA CHCTEM SHEProcHaOXeHHs M, B TOM YHCIE, 3a3eMIICHUS
HAOMIOAIOTCA HA y4yacTKe A0 | M. HIDKE YpOBHS 3€MJIM, YTO XOpOILIO COIJIacyercs ¢
reoJIOTMYECKUMU JIAHHBIMU 10 TUIMUYHBIM rpyHTaM. [loaToMy npuMeHeHue 31eKTPOIUTUYECKUX
3a3eMJICHUH MEJIKOro 3ariayOseHusi mpoTuBopeduT TpebdoBanusM [10]. B mensx coxpaHeHus
paboTOCTIOCOOHOCTH W YJIYYIICHHS JOJITOBEYHOCTH 3a3€MIISIOLINX TMPOBOAHUKOB HEOOXOANMO
CBOEBPEMEHHOE BBINIOJIHEHHE MEPOINPUATUI 110 aHTUKOPPO3UMHOW 3aIlMUTE, OAHUM U3 KOTOPBIX
MOJKET SIBUThCSI CHFDKEHHE KHCIIOTHOCTH TIOYBHI B MecTax 3aioxeHus 3Y. Haubonee akTyanbHbBI
9TU MEPONPUSTUS ISl TOPU3OHTAIBHBIX YYaCTKOB NMPOBOJHUKOB. llepcrnekTuBHBIM crioco6oM
3amuThel 3Y OT KOppO3UM SBIISETCS NMPUMEHEHHE 0OpabOTKM I'pyHTa BEIECTBAMU M CMECSIMH,
HEarpecCUBHBIMU K MaTepuany 3a3eMJIUTeNs, COAEepX allUMU HHTHOUTOPBI KOPpPO3UH, OO
BEIIECTBA, YMEHbILAIONIME KUCIOTHOCTh IIOYBBI B OKOJIOJIEKTPOJHOM IpOCTpaHCTBE. B
YaCTHOCTH, HOPMATHBHBIE JOKYMEHTbl PEKOMEHAYIOT NPUMEHSATh 3aJIUBKY TIJIMHUCTHIM WIIU
JPYTUM TTPOBOJISAIIUM PACTBOPOM.

AHanu3, paHee HCCIEJOBAaHHBIX 3aBUCUMOCTEH CONPOTUBIEHUS IMOYBBI OT BIIAXHOCTH,
OINMCAHHBIX B YaCTHOCTH B [11], XOpoI1110 coryiacyroTcs ¢ pe3ysibTaTaMu MOJy4YeHHbIMUA aBTOPaMU
U TPEJCTAaBICHHBIMH Ha PUCYHKE | M MOKa3bIBaeT, YTO CTAOMIU3allMs BIAKHOCTH TPYHTa IO
BenuuuHe 12-16 MaccoBBIX MPOLIEHTOB SBIISETCS ONTUMAJIbHOM, JalIbHEHIIEe YyBEIUYEHUE
BJIQXKHOCTH YK€ HE TIPUBOJIUT, K CKOJIb JINOO 3HAYUTECIILHOMY CHI)KCHHUIO COITPOTUBIICHHUS.
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Puc. 1. 3aBucHUMOCTD yIEIBbHOIO CONPOTUBIIEHUS PACTEKAHUIO TOKA Pa3IMYHbIX IPYHTOB OT
BJIQ)KHOCTH, BBIPA)KEHHOM B MAaCCOBBIX IPOLICHTAX.
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AHanu3 pa3nuyHbIX SKCHEPUMEHTAIbHbIE HUCCIECIOBAHUS CBOMCTB T'HAPOCOPOUPYIOLINX
areHToB, HampUMep, THApOreied Ha OCHOBE THUAPOJM30BAHHOTO —IOJHMAKPUIOHUTPUIIA
MPOBEJCHHBIE B YacTHOCTH B pabortax [4, 12 — 14], mokasplBaeT, 4YTO BBEICHHEC HUX B
HE3HAYUTENbHBIX KOJIMYECTBAX B OKOJOIEKTPOAHOE MPOCTPAHCTBO TPYHTAa CHOCOOCTBYET
CTa0WIIM3alUU BIAKHOCTU TPYHTA, a TakkKe (OPMHUPOBAHUIO BOKPYT 3JIEKTPOJA CBI3AHHOTO
JNEKTPOJIUTUYECKOTO Tesie00pa3HOro pacTBOpa. IJTO HE TOKCHYHOE, HE 3arps3Hsiollee
OKPYXKAIOILYIO Cpey U MPUMEHSIEMOE JaXKE B CEIbCKOXO039MCTBEHHOM IIPOU3BOJICTBE BEILIECTBO
ABIISIETCS. OCHOBHBIM CTA0MJIM3UPYIOMIMM BJIaKHOCTh KOMIIOHEHTOM CMECEil Ui ONTUMHU3ALUU
3a3zemsieHus. MccnenoBanyue AMHaMUKH TPAHCIIOPTHBIX CBOMCTB I'MJIpOreliel, IpoBeieHHOE B [ 14-
15], Tak e MOKa3aJo0 MNPUHIMIHAIBLHYIO BO3MOXHOCTh HCIOJB30BaTh TUIPOIH30BAHHBIN
NOJHAKPWIOHUTPHII B KauyecTBE TeieoOpazHoro (IMOJIyCyXOro) 3JIEKTPOJINTA, B CIEACTBUU
MIPOLIECCOB TPAHCIOPTUPOBKU U TepepacrpeiesieHuss HOHHBIX OCHOBAaHUM, aJcOpOMPOBAHHBIX C
BOJIHBIM pacTBOPOM, BHYTpH cocTaBa. Ha ocHOBaHMM 3TUX JJaHHBIX aBTOPBI UCCIIEIOBAJIA CIEKTP
COCTaBOB CMECH, COJIepKallell TuapocTabumusupyromue A00aBKH, OEHTOHUT, MPOBOASIIKE
no0aBKM, W 30JIbHBIC J00aBKH. 30i1a XOpomIO perynupyer PH rpyHTa, a ciemoBaTenbHO,
YMEHbIIIAeT KHUCIOTHOCTh TMOYBHI W C(HOPMUPOBAHHBIX THUAPOTEIEH, YTO CIOCOOCTBYET
YMEHBILIEHUIO KOPPO3HMOHHOTO BO3JEHCTBUS HA 3a3€MIIIOILMN AJIEKTPOJ, U COOTBETCTBEHHO
YBEJIMUYEHUIO CPOKA CITYXKOBI.

Ha PUCYHKEC 2 IPpUBCACHBI PC3YJIbTATHI I/I3MepeHI/II71 YACIBbHOTO COIIPOTUBIICHUA CMCECH
I'pyHTa C THAPOJJIN30BAHHBIM IMMOJHMAKPHUIIOHUTPUIIOM B PA3JIMYHBIX IPOIIOPHUAX.
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Puc.2. 3aBucumMocThb YACJIBHOI'O COIMPOTHUBJICHUA I'PYHTA OT IMPOLICHTA BBCACHUSA I'CJId HA OCHOBC
THUAPOJIU30BAHHOI'O MTOJIUAKPHUIIOHUTPUJIA.

Kak BuaHo u3 rpaduka, MpeacTaBICHHOTO Ha PUCYHKE 2, NMPH BHECEHUM THIpOrese
MOJIyY€HHBIX HaOyXaHHWEM THUIPOJIM30BAHHOIO MOJUAKPUIOHUTpUIA cyXxoil maccoil Oonee 1,3-
1,5% oT Macchl TpyHTa MPOMCXOAMT CTAOMIM3AIMS BIAXHOCTH, U JalbHEiIIee yBeTUUYEHUE
KOHIEHTPALlUU HE MPUBOJUT K YMEHBIIEHUIO YACIBbHOTO COMPOTUBIIEHUS TPYHTA, YTO KOCBEHHO
YKa3bIBAET Ha MOJIy4€HHUE ONTUMAJIbHON BIQ)KHOCTH IPYHTA.

[Tpu mpoBeeHUN HATYpPHBIX SKCIIEPUMEHTOB Ha CYIIECYAHOM IPYHTE OBbLIIM CMOHTHPOBAHBI
3a3eMJISIOIINE YCTPOHCTBA (KOHTYPHI 3a3eMJICHHS ), IPEACTaBIISIOMUE COOOH 1Ba BEPTUKAIBHBIX
3JIEKTPOJIa U3 CTaJu JUAMETPOM 12 MM JJIMHHOW 2 M, CO€IUHEHHBIX TOPU3OHTAIBHOU MOJIOCOM
4x40 MM unHHON 4M. B 0K0710371€KTPOTHOM 00bEME TPYHTA HIKCIIEPUMEHTAIBHOTO KOHTYpa IpU
MOHTa)X€ MpOBeJeHa 00pabOTKa TMAPOIM30BAHHBIM MOJMAKPUIOHUTpUIOM. CHucTeMaTudeckue
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M3MEpPEHUS 3HAYEHHUM COPOTUBIEHUS 3Y U yAEIBHOIO 3JIEKTPUYECKOTO CONIPOTUBIIEHUS TPYHTA
B MECTE 3aJI0KCHMSI DKCIIEPUMEHTAJIBHBIX U KOHTPOJIBHBIX KOHTYPOB BBIIOJIHAJIUCH Kaxabie 10
nHei nmpu nomomu usmepurens MC-10, mo mpemiokeHHOW NMPOU3BOAMTENEM 000pPYIOBaHHS
METOJUKE.

Pe3ynbTarhl 3KCHEPUMEHTAJIbHBIX HCCIECJOBAHUM CONPOTUBICHUS KOHTPOJIBHOTO U
JKCIIEPUMEHTAIILHOTO KOHTYpA, NMPUBEACHBI Ha PUCYHKE. 3. M3 IOIy4eHHBIX AAHHBIX MOXHO
CZeNaTh BBIBOJ O TOM, UTO HAUMEHBIIIEE 3HAUEHHUE COIIPOTUBIIEHUS UMEET 3V, OKOJI0JIEKTPOJIHOE
IPOCTPAHCTBO  KOTOPOro  0OpabOTaHO  SKCIEPUMEHTAIBbHOW CMEChIO Ul  CHUXKEHUS
COIPOTUBIIEHUS PacTEKaHUIo 3Y.
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Puc. 3. 3HaueHus: CONPOTUBIICHUS PACTEKAHUIO TOKAa KOHTPOJIBHOTO (CHHUE MapKepbl U JIMHUA) U
AKCIEPUMEHTAIBHOTO (KpacHbIE MapKephl U IMHUS) KOHTYpPa, U3MepsieMble Kaxabie 10 nHel.

Kak BugHO M3 rpaduka, NpUMEHEHHE TUAPOressl MO3BOJIIET HE TOJIBKO YMEHBUIUTH
KoJIeOaHUsl COTIPOTUBIIECHUS pacTeKaHUIo 3Y, HO U YMEHBIIUTh CONpOoTUBIeHUE 3Y B CpaBHEHUU
C KOHTpOJIbHBIM KOHTypoM. CormacHo [16-17], Haunbonee pe3kue KoyieOaHHS YIEIbHOTO
COIIPOTHUBIICHUS HAOIIOAIOTCSA B BEPXHUX CIIOSIX 3€MIIM, KOTOPBIE 3UMOI TPOMEP3aloT, a JIETOM
BbICBIXatOT. VI3 JaHHBIX U3MEPEHUHl CIeNyeT, UTO MPU MOHMKEHUH TeMIepaTyphl Bo3ayxa oT 0 1o
-10 °C ynenpHOE compoTHUBICHHE TpyHTa Ha rayoune 0,5 M - yBenuuuBaercs B 3 pasa.
[TpumeHeHre npeIoKeHHON 100aBKH Tak jK€ CHUXKAeT TeMIlepaTypy 3aMep3aHus rpyHTa Ha 4-
6 °C, 4To maeT BO3MOKHOCTH HCIIONB30BAaTh OOIee BBHICOKHE CPEIHHE MHOTONETHHE HH3IIHE
TEMIEPAaTypbl TpPHU OINpENeJIeHUH KIUMAaTHYeCKON 30HBI IUIOMIAIKH MECTOPACIOIOKEHUS
IPOEKTHUPYEMOTO 3JIEKTPOOOOPYAOBAaHUS, M YMEHBIIATh KOI(PQHUIMEHTHl CE30HHOCTH NpHU
MHTEPIIPETAlMU HATypHBIX U3MepeHuid. [IpoBeneHHbIe nccieoBaHus MOKa3ald, YTO BIMSHUE Ha
CHIDKEHHME 3JIEKTPHUUYECKOr0 COMPOTUBJICHUS MOXHO pa3leluTh Ha 2 (akropa: U3MEHEHHE
Kod(puIIMeHTa CE30HHOCTH M  YMEHbBIICHHWE VYIEIbHOTO CONPOTHBICHHUS TpyHTa B
OKOJIODJIEKTPOJHOM IPOCTPAHCTBE, 4YTO MO3BOJIAET BHECTU KOPPEKTUPOBKM B PACUETHI
CONPOTHUBIICHUS 3a3€MJIMTENSl MpPU MPUMEHEHUHU cMecer npu MoHTaxke 3Y. O4YeBHUIHO, 4YTO
3P PEKTUBHOCTh TAaKOW 3aMEHBI TEM BBIIIE, YeM OOJbIIE pa3HHULA YACITHHOIO JEKTPUYECKOTO
COIIPOTHBIIEHUS] TPYHTa U CMECH, a TaK e 4YeM OoJjblliee KOJIMYECTBO IPYHTa 3aMEHEHO B
OKOJIOAJIEKTPOJHOM  TPOCTPAHCTBE. OJTO  OOECIEYUT MAKCUMAJIbHO  IPOJOKUTENFHOE
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IpEeNyNpeXICHUE NPOMEP3aHUsl TPYHTAa B OCEHHE-3UMHUM MEpPUOJ, YTO SIBISIETCS OJHUM U3
(bakTOpoB AJI KaYeCTBEHHOU pabOTHI 3a3eMJISIOILET0 YCTPOHUCTBA.

3axiroueHue

[Ipumenenune cmeceil Ha OCHOBE T'HAPOJIU30BAHHOTO IOJIMAKPUIOHUTpHUIIA Haunboiee
3 PEKTUBHO MPH HCIIOJIB30BAHHH COBMECTHO C 3a3€MJIMTEISIMU TITyOMHA 3aJI0KEHHUS KOTOPBIX
MEHbIIIE TTTyOUHBI IPOMEP3aHUs IPYHTA, TO €CTh HAXOIALIMMUCS B CIIOSIX TPYHTA C HAMOOJIBIIUMU
CE30HHBIMU KOJIE€OaHMAMH, M OyIeT pacTH MNpH YBEIMYEHUH IUIOMAJM KOHTAKTa TaKUX
3a3eMIITENe € TPYHTOM, OOpaOOTaHHBIM THJIPOJU30BAHHBIM  MOJUAKPHUIOHUTPUIIOM.
3aMeueHHOEe W JJIs BEPTUKAIBHBIX COCTaBHBIX 3a3eMJIMTENCH yMeHblleHue koddduiumenrta
CE30HHOCTHU JIsi BEPTHKAIbHBIX, MO-BUAUMOMY, OOYCIIOBIEHO BJIMSHHEM CMECH Ha MX YacTH,
CMOHTHPOBAaHHbIE BOJM3M IIOBEPXHOCTU TIpyHTa. lIprMeHeHuMe KOMIUIEKCHBIX cMeceil
coJiepKaliX, TOMUMO THAPOCTAOMIM3UPYIOMINX 100aBOK TaK K€ U HU3KOAMCIIEPTUPOBAHHHbBIE
IIPOBOJSIIIME BEIIECTBA, U HHIMOUTOPBI KOPPO3UH MO3BOJISIET YMEHBIIUTh CONPOTUBIEHNE 3Y B
CpPaBHEHMHM C KOHTPOJbHBIMU 3Y, CIJIaJUuTh CE30HHBIE KojeOaHus compoTuBieHus 3Y u
KaluTaJlbHbIE 3aTPaThl HA MOHTaX 3Y MyTeM YMEHBIIEHHUS KOJIMYECTBA IEKTPOIOB U pa3MEPOB
TEPPUTOPUHU, HA KOTOPOHl OHHU pacronaratoTcsi. Takum crmocoOOM JIOCTUraeTcsi He TOJIBKO
HCKYCCTBEHHOE CHUYKEHHE YJIEIbHOI'O COIPOTUBIIEHUS IPYHTA B OKOJIO 3JIEKTPOAHON 30HE, HO U
oOecrieunBaeTcs yMEHbIICHUE TIyOMHBI pOMEp3aHus TPyHTAa B 3UMHHM Hepuoa. A Takxke, 3a
C4€T YMEHbBIIEHUS KHUCIOTHOCTH IIOYBBI YMEHBIIAETCS KOPPO3MOHHOE BO3JEHUCTBHE Ha
3a3eMIIIOIIUNA DJIEKTPOJ U, COOTBETCTBEHHO, YBEJIMYEHHUE CPOKA CIYKOBI 3a3eMIISIOIIErO
YCTPOUCTBA.
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