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BBEJIEHUE

B HopmatuBHbix  gokymeHTtax ['OCT  9.602-2005  «CoopyxeHus
nonzeMubie. O0mue TpeboBanus Kk 3amure oT Kopposum» [1], P 153-39.04-091-
01 «HWHCTpYKUMS TO 3alIUTE€ TOPOACKHX NOA3EMHBIX TPyOONMpPOBOIOB OT
Koppo3un» [2] WMEITCSA OmNpeaeieHHbIE TPEeOOBAaHUS, KOTOPHIC BBI3BIBAIOT
NOCTOSIHHBIE BOINPOCHI CO CTOPOHBI MPOEKTUPOBIIMKOB M SKCITyaTallMOHHBIX
cnyk0 3amutel oT Kopposuu (I'PO), HecmoTpss Ha [I0OCTaTOYHBIN CPOK,
NPOLIEAIINN MOCJIE BBEAECHUE B JECHCTBUE BBIIIENEPEUUCIECHHBIX TOKYMEHTOB.

Cpenu Takux NOJOXKEHUU CIEAYET BBIICIHUTh, B MEPBYIO OYEpE.lb, ABA:

« 00 ycraHoBKe »JiekTpousoiupyromux coeaunenuit (OUC) kak Ha
CTAJIBHOM Ta30MpOBOJI€, TaK IMPHU MEPEeX0Ji€ CTaJIbHOrO Ta3oNpoBOJa B
MOJUATUIICHOBBINM, a TaKXe€ B MECTaX HAJIMYHUs CTaJbHBIX BCTABOK Ha
MOJIUITUIIEHOBOM Ta30IMpPOBO/JIE;

* 00  DIEKTPOXUMHUYECKOW  3alUTe  CTaJIbHBIX  (QYTIApOB  TOA
ABTOMOOMJIBHBIMH JTOPOTaMHU, >KEJIE3HOJOPOXKHBIMH M TpPaMBailHBIMU
NyTSMU [pU OecTpaHIIeHHONW NMPOKJIAJKE.

OTU 1Ba MOJOXKEHHUS HUXKE MPOAHATU3UPOBAHBI MOAPOOHO.

B cBasu ¢ mnoarotoBkoit Kk nepepabotrke «MHCTpykIuMM 1O 3amiure
TFOPOJACKUX MOJ3EMHBIX COOPYKEHHUH OT KOpPpO3UHU» NPOBOAUTCS aHaIU3 U
nepepaboTka  METOAUK  H3MepeHud. B manHOM  oTdeTe  mpeiacTaBicHa
yCOBEPIIEHCTBOBAHHAS METOJIHKA IpEeayCTaHOBOYHOTO KOHTPOJIs

MEJIHOCYJIb(ATHBIX 3JIEKTPOJOB CPaBHEHUS.



OCHOBHAA YACTb

1. O6 ycranoBke 3jiekTpouzonupytomux coenunenuit (OMC) na
TpyOomnpoBOAaX CEeTH razopacnpeiesieHus.

OUC, ycTraHaBiMBaeMble Ha CTAJbHBIX Ta30MPOBOAAX, SBISIOTCS OIHUM U3
3JIEMEHTOB 3JIEKTpOXUMHUUYECcKOUW 3amuThl (3X3), oOecrnedynBalOUUM TOBBIICHUE
ee a¢pdexruBHocTH. DUC, B nmepByto odepeab, HCKIIOYAIOT KOHTAKT Ta30MpoBoja C
3emiieil uepe3 3a3eMIIEHHbIE METANIMYEeCKHe KOHCTPYKIUU U, COOTBETCTBEHHO,
NpeNoTBpallaloT  MOTEepH  MOJE3HOM  MOIIHOCTH  ycTaHoBOK OX3. D10
oOecrieunMBaeT pacIIMpeHHEe 30HBI 3alIUTBl OT YCTaHOBOK X3, yMEHbIICHUE
pacxoja 3JIEKTPOIHEPTHH, B pse CIydyaeB MOBBINICHUE 3aIIUTHOrO MOTEHIINAIA.

Mecra yctanoBku DUC ompenenensl m. 4.3.13 [2] m n. 8.16 CII 42-102-
2004 [3]. B PykoBoasmem pokymente PJI «Mertoauueckue ykazaHus [0
UCIIOJB30BAHUIO M3O0JUPYIOUIUX COCAUHEHHS MPH JJIEKTPOXHUMUUYECKOW 3alluTe
MOJ3E€MHBIX Ta30ompoBonoBy» [4], pa3paboranHOoM HuKeropoackum ¢GuInaAIOM
OAO «I'mmpoHUUra3» u yreepxaennom OAO «Pocrazuduxamus» B 2003 rony,
MOAPOOHO OMHCaHa TEXHOJOTHUS MPUMEHEHUS, TTPOBEPKH, IKCIIIyaTallMUd U OLICHKU
uctpaBHoctu (3¢pPextuBuoctu) SUC.

Texnonorus npumenenuss DUC u omneHka 3(PpPEKTHBHOCTH WX ACUCTBUSA
HIMPOKO BHEApsieTcs B MpakTUKy DX3 CTalbHBIX NOJ3EMHBIX razonpoBoaos ['PO.

OcHOBHBIE  3aTpyJHEHHUsS  BO3HUKAIOT B  TeX  cIydYasX, Korjaa
MOJIMATHJICHOBBIM  Ta30MpoBOJ MEPEeXOJAUT B CTalbHOM, M BCTAaeT BOIPOC,
HeoOxomumbl wnu Hetr DUWC B KOHKPETHBIX CHUTyanusx. HukenpuBeneHHBIN
MaTepuall MpeACTaBlsieT co00W O0O0OOMEHHBIN aHaIM3 TOCTYMABIIUX BOIPOCOB,
HEKOTOpPBIE M3 KOTOPBIX MOBTOPSIIUCH B Pa3HBIX 3aMpOCax.

B coorBerctBun ¢ ['OCT 9.602-2005 n. 7.4 «... J0mycKaeTcsa He
npeaycMaTpUBaTh JJIEKTPOXUMHYECKYIO 3alIUTy CTalbHBIX BCTAaBOK JUIMHOW HE
6onmee 10 M Ha JnMHENHONW dYacTHM NOJUATUICHOBBIX Ta30MpPOBOJOB, YYacCTKOB
COCIMHEHUN MOJUATHICHOBBIX Ta30MPOBOJIOB CO CTAJIBHBIMH BBOJAAaMH B J0Ma
(mpu HaMUYUMKM HA BBOJE DOIEKTPOUZONHUPYIOUIUX COEAMHEHHI), CTalbHBIX

GyTisipoB ¢ HM30IsAMMENH BeCbMa YCWICHHOTo Twma IiuHOW He Oonee 10 m. Ilpwm



9TOM 3aCBINKY TPAHIIEW B TOM €€ 4YacTu, IIe cTajbHas BCTaBKa, O Bced IyOuHE
3aMEHSIOT HA MECYAHYION.

Ha xoporkom no 10 M miumHON y4yacTke ra3onpoBOJa, 3aChIMIAHHOM IECKOM,
BBIJICJICHHOM JINOO 3a CYeT TOro, 4YTo € O00EMX CTOPOH K HEMY TMOIXOJUT
MOJUATUIICHOBBI  Ta30MpoBOJ, JHOO ¢  OAHOM  CTOPOHBI  MOJIXOJHUT
MOJUATUIICHOBBIN Ta30mpoBO, a ¢ Apyroi ctoponsl - umeercs DUC, daktuuecku
OTCYTCTBYET  BO3MOXHOCTb  ONACHOrO  BJIMUSHUS OMyXJammero  TOKa.
Onektpoaswkymas cuna (3J1C), cozmaBaeMasi OMyXIaOUIUM MOCTOSHHBIM TOKOM
B rpyHTe B mpeaenax 10 M mana, ¥ TOK HE MOXET BOWTHU M BBIUTH U3 TPYOHI,
IPEOJI0JIEB  MEPEXOJHOE  CONPOTHUBIECHHE  H3O0JSLUMU U NOJIPU3ALUOHHOE
CONPOTHUBIICHUWE HA TPAaHUIIE pa3jeja METaul/TPyHT, CMOYECHHBINH 3JIEKTPOIUTOM.

CocTosiHME H30JAIMM Ta30IpOBOJAa HAa TAKOM KOPOTKOM Yy4YacTKe JIErKo
KOHTPOJIUPOBATh C MOMOIIBI MEFOMMETPA U CBOEBPEMEHHO NMPOBOJAUTH €€ PEMOHT
Ipy TMOSBICHUU TEe(PEKTOB.

Takum oOpa3zoMm, yctanoBka DMC momxkHa:

* BO-MEPBBIX, O0O0ECHEYUTh OTCYTCTBHUE OJJIEKTPUUYECKUX  KOHTAKTOB
KOPOTKHUX  CTaJbHBIX  YYacTKOB C  JAPYTMMH  METaJUIMYECKUMH
COOpPYXEHUSIMU M 3a3€MJICHHBIMU KOHCTPYKLHUSIMH H, COOTBETCTBEHHO,
UCKJIIOYHUTh  [ONAaJaHHE dYepe3 HUX Ha ydyacTOK ra3ompoBoja
ONYy>XJTAKIMHUX TOKOB;

* BO-BTOpPBIX, MO3BOJSET JETKO KOHTPOJHUPOBATH COCTOSSHUE H3OJISLHMHU B
npeaenax KOpOTKOTO y4dacTka TpyOompoBoa.

Hakonen, 3aceimka TpaHIIEH TECKOM 00eCHeYMBaAeT OSKCIUIyaTalHIo
KOPOTKOTO ydYacTKa CTaJIbHOIO Tra30npoBOJa B TIPYHTE CpeAHEW WM HU3KOU
KOPPO3MOHHON arpecCUBHOCTH.

[IpoaHanu3upyeM HEKOTOpBIE CIIydaw.

CranpHOW BBOJ OT MOJHMATUIEHOBOIO Tra3ompoBOJa MHOAXOAMT K 3JaHHIO
(coOopyXeHHUI0), BHYTPU KOTOPOTO BO3MOXKEH €ro KOHTaKT C BOJOMIPOBOIOM,
Kene300eTOHHBIM (QyHIaMEeHTOM 3aaHui u T.4. YcraHoBka OMC Ha BBOAe B

3ganue oOs3arenbHa. Mecto ycraHoBku OUC 1m0 unam mocie OTKIIYAKIETo



yCTpOMCTBA Ha Ta30mpoBOJE, MNpoxoadimeM no (acanxy 30aHUsA, HE HMEET
3HauYeHHsA. ENMHCTBEHHOE YCIOBUE COCTOUT B TOM, YTO OT BBIXOJa ra3onpoBOja U3
semin 10 OUC He A0MXKHO OBITH KOHTAaKTOB Ta30IpPOBOJOB C 3a3€MJICHHBIMU
COOPY)KEHUSIMU U KOHCTPYKIIUSIMHU.

[pyroil ciydail, Korga cTajJbHOM BBOJ OT IOJMATUIEHOBOIO ra3olpoOBOJA
OKa3bIBACTCS «BBIBEUICHHBIM)», T.€. BHYTPH 3JaHUs HET KaKUX-JTHMOO KOHTAKTOB €ro
C 3a3eMJICHHBIMHM KOHCTPYKIHUSIMH, M HE IUJIAHUPYETCS TOsBJICHUE UX B
nanpHeWmeM (Hampumep, Npu ra3uukanuu ASPEeBEHb OTACIbHBIN JIEPEBEHCKHM
JIOM, B KOTOPOM OTCYTCTBYeT oOTomjeHue ¢ mnomombio AI'B B oTiauuume ot
koTTemkel). Ycranoska DUC He HyxHa.

Oco0oro BHMMaHHUs 3acCilIyXUBAIOT CIydad, KOTJa B TMpeleinax KOPOTKOTO
CTAJIBHOTO YyYacTKa BO3MOXXHO BO3HUKHOBEHHE OMNACHBIX KOPPO3HMOHHBIX
Makpol3JaeMeHTOB. Takass cuTyaluss MOXKET peaJnu30BaTbCs, €CIH HapyXHbIU
ra3onpoBOJi MPOXOAUT IO KEJIEe3HbIM ONopamM, 3a0€TOHUPOBAHHBIM B IpyHT. Toraa
MOXET BO3HUKHYTh U (DYHKIMOHHUPOBATH KOPPO3MOHHAs Mapa, B KOTOPOH CTajihb B
OeToHE MacCMBHA M CIYXXHUT KaTOJOM; CTallb B MECKe Ha CTAJIHLHOM BBOJC aKTHBHA
U CIYXHUT aHOJOM. ODTO Cliy4ail JOCTATOYHO OMACHOW KOPPO3MOHHOW Maphbl, TIE
MJIomaab aHOJOB HEBEJIWKA, TaK Kak ompeneisercs pasMepoM AedekToB B
M30JISIIUOHHOM TMOKPBITHH, a MJIOUIaJb KaTOJa MOXET OBITh JOCTATOYHO OOJBIIOH.
B wurtore ckopocTh pacTBOpEHHUs CTalu B JePEKTaX H3OJIAIUOHHOTO TOKPBITHS
BBOJIa MOXET CYIIECTBEHHO Bo3pacTu. COOTBETCTBEHHO HEOOXOIMMO pa3opBaTh
AIIEKTPUUYECKYIO I[€Nb M0 METAaJIy B TakKod mape. 9TO MOXHO OCYUIECTBUTH JBYMS
cnocobamu: nubo ycranoButh OUMC Ha BBOAE 10 OMOpPHI, JUOO HCKIIOYHUTH
METaJJIMYECKU KOHTAaKT Ta30MpoBOJa C OMNOPOH 3a CYET H30JUPYIOIIHNX
NPOKJIAJ0K Ha OMOpax HaJA3eMHOIrO ra3omnpoBoOJa.

Ha puc. 1 npencraBieH ciydyail, Korja Mmoja3eMHBIA Ta3ompoBOJ SIBISETCS
MOJUATUIIEHOBBIM C 00EHMX CTOPOH OT HAJ3€MHOIr0 Ta30MpoBOJAA, MPOJOKEHHOIO
Ha OmMopax, a CTaJbHOW YYacCTOK TOCJE IMepeXoJlla «IMOJUITHICH-CTalb» He Ooiee

ABYX-TPCX MCETPOB OT BXOJAa M BbIXOJid ra3ornpoBoaa M3 3CMIIH.



Puc 1.

AHAJIOTUYHBIA Clay4al MpPEACTaBIEH Ha pUC. 2 C TOM JHIIb Pa3HULEH, 4TO
HAJ3€MHBI Tra30NpoBOJ MPOKJIAIbIBACTCA TpaH3UTOM 1o (acagy 3AaHHs Ha

ornopax (KploKax, KpOHIITEHHaxX U T.1.).

Masudrumpyemos anaxue

=

Puc.2.



Kak oTrmedeHo BbIIIe, B ITUX CiIydasx MOXHO nu00 yctanoButh DUC Ha
BXOJE€ U BBIXOJE Ta30mpoBOAa W3 3eMJIH, JUOO TPOJIOKUTH H3OIUPYIOIIHE
MPOKJIAJKKA Ha OMOpax MOJ HaJA3€MHBIA Ta30MpOBOI.

VYcraHoBKa UM30JUPYIOIIMX MPOKIAJOK MEXAY OHNOpPOl M HaA3eMHBIM
ra3onpoBOJOM J0JKHA OBITh MPEIyCMOTpPEHA NMPOEKTOM M pealin30BaHa.

DTO OTHOCUTCS HE TOJbKO K pacCMaTPUBAEMBbIM CIIydasiM KOPOTKHX
CTaJIbHBIX BBOJOB, MEPEXOAAIMIMX B HAI3EMHBIM Ta30MPOBOJ, HO U K CTAIbHBIM
ra3onpoBojaM € MEPEX0J0M OT MOJ3EMHOr0 K HaJ3€MHOMY, PAacHOJO0XKEHHOMY Ha
omopax, ¥ BHOBb K TMOJA3eMHOMY. Torma nns CTaldbHBIX Ta30MpPOBOJIOB,
obecrneyeHHbIX OX3, HalIM4Yue HU3OIUPYIOIMX MPOKIATOK MEXAY ONOpaMU H
HaJ[3EMHBIM Ta30MpPOBOJOM HCKIIOYAET MOTEPH 3AMMTHOTO TOKA Yepe3 OMOPHl H
YBEJINYUBAET 30HY ACHCTBHUSA yCTaHOBKUM DX3, a /Uil CTajJbHBIX ra30NpOBOJOB, HE
00ecreYeHHBIX X3, HCKJIFOYAET BO3MOXHOCTh (GYHKIMOHUPOBAHUS
KOPPO3MOHHBIX Makpormap.

[Ipy wWCHmONb30BaHUHM HM3OJHUPYIOIIUX MPOKIANOK HA OMOpax BaXXHO
OpelyCMOTPETh KOHCTPYKLHMIO U MaTepuajl H30JUPYIOIHUX HPOKIAT0K, KOTOpPBIE
OBl HE TEpSIM CBOM M3OJSAIMOHHBIE CBOMCTBA CO BPEMEHEM W TpHU yBIaXHEHHU. B
Ka4eCTBE TAaKMUX MPOKIAJOK yJa4HO MCIOJb30BaHHWE HA HAJA3€MHOM Ta30MpOBOJE B
MecTax KOHTakTa C OmopaM KOJeIl WIM TOJYKOJEl, BBIPE3aHHBIX U3
NOJUATUICHOBBIX TpyO. IIpuMeHSIOT W Jpyrue HU3O0JSILUUOHHBIE MaTepUallbl U
KOHCTPYKIIUU TPOKJIAI0K.

Cnenyer ormetutb, urto corgjacHo CTO Tazmpom 2-2.1-093-2006
«l"azopacnpenenurenbHble ceTH. ATb00M THIOBBIX PEIICHUN MO MPOEKTUPOBAHUIO
U CTPOUTENbCTBY  (PEKOHCTPYKIMM)  Ta30mpoOBOJOB C  HUCIOJIb30BaHHEM
NOJTUATHICHOBBIX TPpyO» [5] m «IlocoOusi mo MPOEKTHPOBAHUIO, CTPOUTEIHCTBY H
PEKOHCTPYKLHMHM Ta30IpOBOJAOB C HMCIOJb30BAHUEM IMOJHUATUIECHOBBIX Tpyo» (OAO
«azmpomnpomrasy», 2009 r.) [6] nmpu Bxome u BbIxoAe raszompoBona u3 [PII
(IIPIT) mpu nyimHEe MOJA3E€MHOrO CTajJbHOTO yyacTka MeHee 10 M M pacnonoxXeHuu
nepexofa «IOJUATHIEH-CTajdb» Ha TOPU30HTAIBHOM YuYacTKe TIa30lpoBOjAa

(manpumep, mno3 TP-29 CBb) pexomengoBana yctanoBka OWC, a Hamuuue



W30JIUpYIONMEd TPOKJIAAKH Ha OMOpe MOJ HaA3€MHBIM Ta30mpoBOJOM HeE
npeaycMmoTpeno (puc. 3, 4).

Jns  KaxAoro KOHKPETHOTO ciy4yas HE HMCKJIOYeHa BO3MOXKHOCTH
000CHOBaHUS MPOCKTUPOBIIUKOM HeoOs3aTenbHOCTH ycTaHoBKH DUC.

B kadectBe Takoro o0OOCHOBaHHUS MOXHO TMPEAJIOXKUTH CIEIYIONue
MOJIOKCHHUS:

1. Koporkuit (MmeHee 10 M) ydyacTOK MPOJIOKEH B 3€MJI€ U3 CTAIBHBIX TPYO C
W30JIAIIMOHHBIM TOKPBHITHEM BEChbMa YCHJICHHOTO THUIA (B IMOCIEIHHE TOJIbI, Kak
MpaBUIIO, M3 DKCTPYAUPOBAHHOrO monudTUIeHa). COCTOsHHE M30JISLUOHHOTO
MOKPBITUS HA TaKOM yYacTKe JIErKO KOHTPOJHMPOBATh, B TOM YHCIIE C TOMOIIBIO
meromMmerpa. [lpu oOHapyx)eHHUH [ePEeKTOB B TMOKPHITUM M CHUXKEHHUH €ro
MEPEXOJHOTO  JJIEKTPUYECKOTO  CONPOTHBICHHS  OCYIIECTBISCTCS  PEMOHT
MOKPBITHS.

2. B cooTrBeTcTBHHU C TpeOOBAHUEM O MECYAHOM MOCTEIU IMOJ Ta30MpOBOa U
3aCBINKU €TO MECKOM (MJIU JIETKHUM TPYHTOM), 3TOT Y4acTOK PACHOJIOXKEH B TPyHTE
HHU3KOM WIM CPEIHEN KOPPO3MOHHOW arpeCCUBHOCTH.

3. BaxxHBIM JOBOJOM MOJXET SIBISATHCI OTCYTCTBUE OJIY)KIAIOIIUX TOKOB
(ecnu 3TO COOTBETCTBYET CUTYAllMH 1O MECTy MPOKJIAIKH Ta30mpoBojaa). B mooom
ciydae B mpefenax KOPOTKOTO ydyacTKa He OyAeT BIHMSHUS OJy>KIarIINX TOKOB,
TaK Kak pa3HOCTh IMOTCHIHMAJIOB Ha KOHIIAX YydYacTKa 3a CYET BHEIIHETO
OJy>KJarIIero Toka mMaja, a COOTBETCTBEHHO HEBO3MOXXHO HATEKaHHE M CTEKaHUE
TOKa C OJTOoro ydvacTtka, Tak kak DJ[C HemocraTtodHa, 4dYTOOBI MPEOIOJICTH
NEPEXOJHOE COMPOTHBICHUE H3OISAIUUA U TMOJSIPU3ALHOHHOE COMPOTUBICHUE
CTaJId B TPYHTE.

4. Heo6xoaumo o0OecrnednTh M30JAINI0 OT ra30npoBOJia CTAaJbHBIX OMOp, Ha
KOTOPBIX PAacCIOJIOKeHa HaJ3€MHAas 4acTh ra3ompoBOja Mepe] BXOJAOM M BBIXOJOM
u3 LIPII, u3onupyomumMu NpoKIaJkaMy AJS HUCKIIOYEHUs 00pa3oBaHUs OMACHBIX
raJbBaHMYECKUX MaKpOIJIEMEHTOB «CTajdb B OeToHe (omopa - KaToid) - CcTajdb B

necke (razonpoBoJl - aHON).
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Puc. 3. Breixon razonposoza u3 11IPII.
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Bosuukator Bompocsl 00 ycranoBke DVC npu BXoJe M BBIXOJE Ta30mpoBoaa
M3 3€MJIM B Cllyda€ HAJ3€MHOTO pa3MEUICHUs OTKIIYaAIIIEero yCcTpoicTBa
(puc. 5, 6).

Jns cnydasi, npeacTaBieHHOTO Ha puc. 5, ycraHoBka DUC He Tpebyercs,
TaKk KaKk Ta30MpOBOJ BBINOJHEH W3 TOJUATHICHOBBIX TpyO, a oOmas
MNPOTSAKEHHOCTh MOA3EMHBIX CTaJIbHBIX YYaCTKOB Ta30MpoBOjJia J0 W MOcle KpaHa
menee 10 wm. Ilpm sTOoM momkHa OBITH oOecliedeHa TecyaHas IOCTEIb IO
MOJI3€MHbIEC CTAJIbHBIE YYACTKHU Ta30MpoOBOJIa U 3aChIIKA UX MECKOM.

Jns cinydas, npeacTaBlIEHHOrO Ha puc. 6, KOrja HaJ3eMHOE OTKIIOYaroliee
YCTPOUCTBO ONMHUpaeTCs Ha METaJNIMYecKylo omnopy, yctaHoBka DUC He Tpebyetcs
IIpU BBIMOJTHEHUU YCJIOBUM:

* obecrneueHue MeCYaHOW MOCTENU MOJ CTalbHbIE YYaCTKH Tra3ompoBoja U

3aCBINIKU UX TECKOM;

* HU30JSIUS  OMOPHI OT Ta30MpoBOJa C TOMOIIbIO  HM3OJAIMOHHBIX

NPOKJIAI0K.

Kpome DUC Ha BrIXOJa€ OCHOBHOW TPyOBI cTajlpHOTO razompoBoma u3 ['PII
cienyert Takxke ycraHaBnuBath DMC Ha umnynbcHOM TpyOKe.

Ecimu nocne IIPII Hag3emHBIM Ta30onpoBOA MOAXOIUT K KOTEIbHOW, TO Ha
Beixoge u3 IIPII DUC nHe cnenyer ycraHaBiauBath, T.K. DUC Bcerma MOHTHUPYIOT
Ha BXOJI€ B KOTEJIbHYIO.

Yeranopky OMC mnpennmoytuTenbHee MOpeaycMaTpuBaTh Ha HAJ3E€MHBIX
y4JacTKax Ta3oMpoBOJia, XOTs corjacHo m. 5.7 [4] momyckaeTcs UX yCTaHOBKa Ha
MOJ3EMHBIX BBOJAX B CHEUHAJbHBIX KOJOJLAX, a BBAPUBAEMBIX H30JUPYIOIINX
BCTaBOK - MOJI3€MHO C 3aCHIMKOM.

OTnenpbHO CTOUT BOMPOC O CiIydasX BO3TOpaHMs rasza ImpHu rpo3ax (0COOEHHO
B CCIBCKOM MECTHOCTH) B MEX(IAHIEBOM MPOCTPAHCTBE H30JHUPYIOIIHUX
¢dmannepix coenuHenni (MDC), ycTaHOBIECHHBIX Ha BBIXOJAaX Ta30IPOBOJOB M3
semuin nepen IIPII. IIPIT wumeroT konTyp 3azemiuenus. NUDC nHa BbIxOHAX
ra3onpoBoJa M3 3€MJIM TaKXe HMMEIOT 3a3€MJIMTENIM OT MONaJaHus NPOBOJOB

nuHuu snekTponepenad (JIDII) u or craTuueckoro 3aeKTpuyecTBa.
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Puc. 5. BXxoa u BbIXOJ ra30MpoBO/ia U3 3€MJIM C HAJ3€MHBIM pa3MeELIEHUEM OTKIovarouiero ycrpoicraa (kpan KII).
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Puc. 6. Bxox u BIX0/ Tra30MpoBoja U3 36MJIM C HaJA3EMHBIM pa3MelIeHueM OTKIrovaromero ycrpoicrsa (kpan KIII) ¢

HaJIM4UECM OIIOPBI.



[TIpu rposax 3adukcupoBaHBl Ciaydaw MPoOOs M30JIUPYIOMHUX MAPOHUTOBBIX
npoknagok B UDC, nHOTHA C YaCTUYHBIM OILIABJICHHEM COCAMHHUTEIBHBIX OOJITOB
n yacrei bnanma (OAO «Hwmxeropomgobaras» yIpaBICHUS
«ITonzemmeTannzamuray). CorjiacHo n. 5.9 P/l «MeTonuueckue ykazaHHusi 1O
HCIOJb30BAHUIO H30JHUPYIOIIUX COCJUHEHUN MpPU IJICKTPOXUMHUYECKON 3alluTe
NOA3EMHBIX Ta3ompoBOnOB» [4], B KadecTBE TOKOOTBOJAa MOTYT OBITh
WCTOJIb30BAHBl MarHueBbie W (WMJIHM) [HMHKOBBIE MPOTEKTOPHI, KOTOpPHIE H
npenoxpausroT UOC ot mpobost B ciaydae momagaHusi Ha TPyOOMPOBOJ BBICOKOTO
HaMpsKCHUS.

Onnako 6oiee HaJIEKHBIM, OCOOCHHO JJIsi MEKIOCEITKOBBIX Ta30MpOBOJIOB,
ABJISETCA HCIIOJIb30BaHUE HCKPOPA3PAAHUKOB, YCTAHABIMBAEMBIX MEXIY YYaCTKAMH
ra3onpoBoja, npuMbikaromumu Kk DUC. DTo oTpaxkeHO B cieAyroumeid HOpMaTHUBHOU
JTOKYMEHTAIUH:

« BCH  39-1.22-007-2002  Vka3aHuss 10  NPHUMEHEHHIO  BCTaBOK

AJIEKTPOU30JUPYIOMHUX UL razonpoBoja [7];

« BCH 39-1.8-008-2002  VkazaHuss 10  IPOEKTHPOBAHHIO  BCTaBOK
3JIEKTPOU30JIUPYIOUIUX Ha MarucTpaabHBIX u MPOMBICTIOBBIX
TpybompoBonax [8].

Ob6a moxymenta paspaboranbl JJAO «Opraneproras» wu yrtBepxkaeHsl OAO

«"azmpom».

CornacHo  BeimeykazanusiM  BCH, wuckpopaspsaHuk  J0JdKeH ObITh
paccunTad Ha HampspbkeHue npodos 500 B m MuHMManbHBIA MUMIYJIbCHBIH TOK 1500
A, OH JOMXKEeH OBITh MOJKIIOYEH KOPOTKMMH METaIINYeCKUMHU MPOBOAHUKAMU
cedeHueM, SKBUBaJIeHTHRIM 25 MM 1o Mean. B BCH 39-1.22-007-2002 (npunoxkenue 5)
npuseneHa cxema yctanoBku KUII u uckpopaspsanuka Ha mecte MoHTaxka JUC.

IIpoBepka »sddexTuBHocTn (ucnpaBHoctn) DUC ocymecTBiasercs B
cooTBeTcTBUM ¢ 1. 9. «MeToauueckue yKazaHMs 1O  HCIIOJb30BAaHUIO
M30JIUPYIOIINX COEJMHEHUNW TMpU DJIEKTPOXMMHUUYECKOW 3alUTE MOA3EMHBIX
razonpoBosioB» [4]. B Hacrodmee BpeMss PEKOMEHIOBAH K NPUMEHEHUIO

WHAUKATOP COCTOSHHUS AIEKTPOU30IUPYIOLIUX COeIMHEHUN (MCBUC),



paspaborannbii u Bbimyckaembli OOO «3aBoja razoBoil ammapatypel «HC» (T.
CraBpornois).

AkaneMuss KOMMYHaJIbHOTO XO3SIMCTBa SIBJISJIACH OJHUM U3 pa3pabOTUMKOB
TexHudyeckoro 3aganus Ha MCOUC, mpoBOauiaum HCHBITAaHUS ONBITHBIX, a 3aTeM
MPOMBIIIJIEHHO BBINYCKAEMBIX JK3EMIUISIPOB MHIUKATOPA.

Nupukatop coxpaHseT cBoM pabouue XapaKTepUCTHUKU MPU TemIepaTrype
okpyatomeit cpenbl ot +55°C 10 -20°C u MOXKeT ObITh MUCIOIB30BaH JJIsi PaOOTHI
Kak B JIETHEE, TaK U B 3MMHEE BpeMs roja.

Takum oOpa3oM, B [aHHOM pasjeje MpOaHATU3UPOBAHBI U  JIAHBI
pekomenaanuu no pazmemenuio DMC Ha razonpoBojgax ¢ KOPOTKUMHU CTaJbHBIMU
y4acTKaMH Ha TOPU3OHTAJIBHOM 4YacTU MOJUATHICHOBBIX Ta30MpPOBOJOB (MOCie
nepexoja «MOJUITUIICH-CTaIb») MPHU BXOJI€ M BBIXOJI€ W3 36MJIM CTaJbHBIX BBOJIOB,
0 HCIOJb30BAHUIO HCKPOPA3PSAHUKOB M 1O TPUMEHEHUIO COBPEMEHHBIX

npubopoB s oueHku ucnpasHoctu DUC.

2. O06 37eKTPOXUMHUYECKOHN 3alUTE CTAJbHBIX QYTISIPOB MO
aBTOMOOUJILHBIMHU JOPOTaMHU, KEJIE3HOJOPOKHBIMU U TpaMBaWHBIMU NYTSAMHU
npu OecTpaHIIEHHON MpOKIagKe

Cornacao I'OCT 9.602-2005 n. 74 u PJ 153-39.4-091-01 n. 4.3.1
«... CcTajabHble QyTaspbl TpyOONpPOBOJOB MOJA ABTOMOOUJIBHBIMU JOPOTaMH,
KEJe3HOJAOPOXKHBIMU M TpPaMBallHBIMU MyTSAMU IpU OECTPaHIIEHHOW MNPOKIIAIKe
(mpokoJ, MpojaBiIuMBaHUE M APYTHE€ TEXHOJIOTUU, pa3pelIeHHble K NPUMEHEHHUIO)
JOJDKHBI OBITh, KaK MPAaBHUIIO, 3AUIUINEHBI cpeacTBaMu DX3».

Bo3Hukaromue B CBSI3M € 3TUM IOJOKEHHEM BOIPOCH MOXKHO pa3/elUTh Ha
JIB€ TPYyIIBIL:

1). Kak mnoHMMaTh BBIpaXEHHE «KaK MNpaBWIO», M Kakue ObIBAIOT
UCKJIFOYECHUS.

2). KakoBa sapdextuBHOCT DX3 QyTASPOB.

CranbHble QyTIasIphl MOTYT HMETh JBOSIKOE€ 3HaueHue. Bo-mepBbx, OHHU

MOTI'YT OBITh HCIIOJIB30BAaHBLI TOJILKO npu CTPOUTCIBCTBC TIa30IIpPpOBOJa KakK



MOHTa)XHBIC HaNpaBIspUIue QyTAApHl U B JalbHEHIIEM HUKAKOW (QYHKIMH HA HUX
He Bo3yiaraercs. Takume MOHTaXxHbIe QyTasapsl He moiexat IDX3.

B npyrux cinydasx 1o OKOHYAHHUHM CTPOUTENHCTBA (QYTIAPHl BBIIOIHSIOT
GyHKIIMM T[MO 3alIuMTe Ta30mpoBOJa OT MEXaHHMYECKHX BO3JIECHCTBUN  MOJ
aBTOMOOMIJIBHBIMH JOPOTaMH, JKEJIE3HOJOPOKHBIMH W TpPaMBAWHBIMH MYTIMU,
3a4aCTYI0 C MHTEHCUBHBIM JABUKECHUEM TpaHCHOPTa (3aIUTHBIE QYTISAPHI).

[Ipy 3TOM cCTanbHOW 3AMUTHBIA QYTIAAP MOJKEH HMETh CPOK CIYyXKOBI HE
MEHEE CpOKa CIIy)KObI TPOJOKEHHOTO B HEM Ta30mpoBOja Ui OOeCIeUYCHHS
0e30macHON AKCIIyaTallud TMOCJIEIHEro.

[Ipn BBImIEyKa3aHHBIX METOJAX OECTpaHIICHHOW MPOKIAJAKH IEIOCTHOCTD
M30JISIHIMOHHOTO  TOKPBITHS ~ CTalbHOW  TpyOmI-QyTisipa  Hapymaercs, H
BOCCTAHOBHUTL €ro HET BO3MOXHOCTH. C momomplo IX3 MOXHO TOOHTHCS
CHIDKEHUS CKOPOCTH pacTBOpeHHs cTajdbHOTO (yTispa. Tonbko mpuMeHEHHE B
KadyecTBe (QyTisipa TpyO C MOKPHITHEM M3 SKCTPYAUPOBAHHOTO MOJUMPOMUICHA,
00IagaroIIero MOBBIIIEHHON MEXaHWYECKOW MPOYHOCTHIO (KOHCTPYKLHS KOTOPOTO
npuBegena B m. 2 tabaunpel 6 'OCT 9.602-2005), obGecrmeuynBaeT COXPaHHOCTH

MOKPBITUS TPU BHIMICYKa3aHHBIX METOJIaX OCCTpaHUICHHONW MPOKIIAIKH.

@opMyIUpPOBKA «KAaK MPaBHIO» JOMYCKAaeT HE MPUMEHATh IDX3 3alIUTHBIX
GyTIAApOB MPHU CIACAYIOMIUX YCIOBUIX:

* B (yHTax HHU3KOW H CpelHEd KOPPO3UOHHOW arpecCUBHOCTH B
OTCYTCTBUU OMACHOTO ACUCTBHUS OJYXXAAKOIMUX MOCTOSHHBIX TOKOB;

* MpPU UCHOJIb30BAHUM BBINICYKA3aHHBIX TEXHOJOTHH OecTpaHIICHHON
npokiagku  QyTIAApoB €  TOKPBITUEM M3  AKCTPYAUPOBAHHOTO
MOJHMATHUIICHA JIIMHON He O6osiee 10 Mm;

*  (yrnapor anuHO# He OGosee 10 M Mpu UX MPOKIATKE C UCIOIb30BAaHHEM
METOa HAKJOHHO-HAIpPaBJIE€HHOTO Oypenus, npu KOTOpPOM
obecneunBaeTCs COXPAHHOCTh Ha (yTasipe H3O0IAMHOHHOTO MOKPBITUS
BECbMA YCUJIEHHOTO THUIA;

*  (GyTaspoB MoJ CEIbCKUMHU TPYHTOBBIMU JOPOTaMHU U IPYTUMHU JOPOTaMH,

rac¢ HCT UHTCHCHUBHOT'O ABUXCHUA TpaHCIIOpPTA.



B nmocnennem ciydae MpPOEKTUPOBUIMK 00s3aH MPUBECTH TEXHUKO-
PKOHOMHYECKOE 00OCHOBAaHMUE, COMOCTABUB KAaMUTAJIbHBIE M TEKYIIHE 3aTPaThl MPHU
Hagnunn DX3 QyTnsgpa U mpu ee OTCYTCTBUHU INpPHU NOMYIIEHWH, YTO B MOCJIETHEM
cllydyae BO3MOXXHaA TMepeknaaka ¢yTiaspa U Ta3ompoBoaa s olecredeHus
0e30macHON PKCIIyaTalluy Ta3onpoBoja.

Kakx wu3BectHo [9], B orcyrctBum DOX3 mnpu mnonaxanuu Biard (GyHTA)
BHYTpPh (yTisipa U TpPU BO3HUKHOBEHHH DJIIEKTPUUECKOrO KOHTAKTa MEXIY
byTasspom u TpyOOil MOKET BO3ZHUKHYTh OMacHas KOppO3HWOHHas mapa. B Takoi
nape mpop:kKaBeBlllasi BHYTPEHHSS MOBEPXHOCTh QyTisapa OyaeT CIyXHUTh KaTOIOM,
a nedeKkTbhl B HM3OJSLUOHHOM MOKPBITHH - aHOAOM. OmNacHOCTh KOPPO3UOHHOU
napel OyJeT BBICOKOHM, T.K. IUIOMIaAb KaToda OoJjbllas, a aHoJa CYUIECTBEHHO
MEHBIIIE M CKOPOCTh PAacTBOPEHHUS CTaldu B Je(deKTax MOKPHITUS Ta30MpoBOaa
MOXET CYIIECTBEHHO yBEIWUYMUThCSA. Jnd yMEHbIIEHHs IUIOHAAM  KaTojaa
pPEKOMEHAYeTCA NMpUMEHEeHUue PyTiasipa ¢ BHYTPEHHUM H3O0JSLHOHHBIM HNOKPHITHEM
(m. 74 TOCT 9.602-2005), cCOOTBETCTBEHHO OMACHOCTh KOPPO3UOHHOU Mapsbl

OyJeT CHMW)KEHA WU BOOOIe HE BO3HHUKHET.

JIns MCKIIOYEHUS DJIEKTPUUECKOT0 KOHTAKTa M MPENOTBpANICHUs MOIa aHus
BJIaTM PEKOMEHIYETCS 3amojHEHHE MEXKTPYOHOTrO MPOCTpaHCTBA, HaIlpUMep,
HaTIOJTHUTEJIEM Ha IEMEHTHOM CBS3KE, a TAK)KE YCTAaHOBKA T€PMETHYHBIX 3arylIeK
- TOPIIEBBIX YIJIOTHUTENEH ¢ 000MX KOHIOB (QyTisipa.

BeIsSBUTE W yCTpaHUTH DJIEKTPUUECKUH KOHTAKT MEXAy OGyTiaspoM u
ra3onpoBOJIOM B TPACCOBBIX YCIOBHUSX MpPaKTHYeCKH HeBO3MOxkHO. Cormacho [10],
C TIOMOIIBIO TpPAaCCOMCKATENsl WIM MeTojga TokoBoro tomorpada (PCM) wmecrto
KOHTAaKTa MOXHO BBIABUTH. OJIHAKO TaKOE yTBEPKJICHUE BBHI3BIBAET COMHECHUE.

I[Ipu DX3 ¢yrnapa wm ra3ompoBoAa HENb3S YCTAHABIMBATH MPAMYIO
HEPETYJIHPYEMYIO MEPEMBIYKY MEXIY d3THMHU coopykeHusMu. OcymecTBasaTh IX3
byTaspa MOXKHO:

* Kak COBMECTHYI 3allUTy C Ta30IpPOBOJOM, HCMIOJB3ysS OJOK THOJTHO-

pe3uCTOpHBIM Ha (QyTiasipe TmNpu OCHOBHOW KAaTOMHOW CTaHIUH,

YCTaHOBJIEHHOM Ha ra30lpOBOJE;



* 3a CcYET OTACIbHOM KaTOAHOM CTAHIIWU;

* C NOMOIIBIO IPOTEKTOPHOM 3AIUTHI.

OpPeKTUBHOCTD 9X3  ¢yrnspa  ompenenasrlOT  Ha  KOHTPOJBHO-
u3mepurenbHblx nyHktax (KHWID). Ilpu nnune ¢yrtaspa He 6omee 20 m KUII
yCTaHABJIUBAIOT C OJHOro KoHUA (yTuspa; npu piuuHe ¢ytasipa 6osnee 20 M - ¢
o0oux KOHIIOB (yTispa Tak ke, Kak NpH MpPOKJagKke B AIOKepe uepe3 peky. B
KHIle Ha xJIE€eMMHHUK BBIBOASITCS NPOBOJA, MOJKIYAEMbIE K Ta30IpOBOLY,
byTaspy, 3MEeKTpOJy CpaBHEHUS W JAAaTUMKy moTeHuuana. Takas cxema (puc. 7)
MO3BOJISIET H3MEPATh 3allUTHBIA MOTEHIMAJ Ha Tra3onpoBoje, Ha QyTisipe u
Pa3HOCTh MOTEHIIMAIIOB MEX]Y ra30MpoBOJIOM U QYTIIPOM.

B peanpubix ycnoBuax skcrmiyatauuu npu IX3 craiapHOro Qytiaspa, Ha
KOTOPOM CHJIBHO TOBPEXJAEHO H30JSIMOHHOE IMOKPHITHE, 00ECIEeYnTh 3alHUTHBIC
MOTEHIMAbl B COOTBeTCTBUU ¢ TpeboBanusimu 1.7.1.1 TOCT 9-602-2005 ne
BCErJla  OKa3bIBaeTCAd  BO3MOXHBIM. Torma peKOMEHIYyeTCs  HCIOJIb30BaTh
«CMSITYEHHBIH» KPUTEPUM 3aIMUIIEHHOCTH - CJBUT IMOTEHIMAla 3allUIaeMOro
noja3zemMHoro coopyxenuss Ha 100 mMB oTpuuarenpHee ero cTaMOHapHOTO
noreHuuana. Takoil kpurepuit, B coorBerctBuM ¢ 1. 7.5 T'OCT 9.602-2005,
PEKOMEHIIOBaH  IUISI  COOPYXEHHUH, JIUTEIbHO  OKCIUIyaTUPOBABIIMXCSA B
KOPPO3MOHHO-OMACHBIX YCJIOBUSAX M HMMEIOUIUX COCTapHUBIIEECs U MOBPEXKIACHHOE

HN30JIAOUOHHOC TIIOKPBITHC, YTO HpI/I6J'II/I)KaeTC$I K COCTOAHHK MH30JAITHOHHOI'O

HNOKPBITUSA Ha QyTispe.
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DNEKTPOA CPABHEHHA

Puc.7. Cxema pasmemenus KUIT npu suse cransroro gyTaspa 6oee 20 M



3. O cxeMe s U3MEpPEHUS MEPEXOJHOTO CONPOTHUBIECHHS JIEKTPOIA
cpaBHenus tuna DHEC nepen yctanoBkoil B ctanuonapHbeiii KUII

B cBsa3u ¢ mepepaborkoir PJI 153-39.4-091-01 «MHcTpykuus mo 3amure
TOPOJCKMX MOA3EMHBIX TpPyOONMpOBOAOB OT Koppo3uu» [2] o0oOmiaerca u
AHAJIU3UPYETCSI OMBIT NPUMEHEHUS PA3IUYHBIX METOJAUK M3MEpPEHUH, YKa3aHHBIX B
P/I, ¢ uenbro ux yCOBEpPIIECHCTBOBAHUS Ul BKIOYEeHUs B HOBbIM HJI.

B coorBerctBum ¢ m. 4.4.10 PJI [2] mepem oGopymoBanmem KMUIIos
CTAallMOHAPHBIMU MeEIHOCYNIb(GaTHBIMU dJeKTpogamMu cpaBHeHus Ttuna OHEC
HEOOXOJAMMO TIPOBECTH UX JIaOOpaTOPHBI MPEAYyCTAHOBOUYHBIM KOHTPOIb. B
MPOLIECCE TAKOTO KOHTPOJISI CTPOUTENIbHAs OpraHu3alnus HPOBEPSET MEPEXOTHOE
CONPOTHUBIIEHUE «BJIEKTPOJ CPABHEHUA - BJIArOHACBIIICHHBIM IECOK». Takou
KOHTPOJb OueHb BaxkeH. Ilpu mnepexogHoMm compoTuBieHuu Oonee 15 kOm
ANEKTPOABl TOJKHBI OTOPAaKOBBIBATHCSA, T.K. TOYHOCTh H3MEPEHHUS 3aIUTHBIX
NOTEHIHAJIOB KaTOJAHO MOJSPHU3YEMOr0 Ta3ompoBOJa, Ia)e IMpPU HCHOJb30BAHUH
HU3MEPUTENbHBIX MPUOOPOB C BXOAHBIM COMpoTUBIeHUEM He mMeHee 1| MOw, Oyner

HU3KOW, YTO MPHUBEIET K OMIMOOUYHBIM pe3yJbTaTaM.

Mertonuka mpoOBEASHHUS MPEIYyCTAHOBOYHOTO KOHTPOJSA IMOAPOOHO oOmHcaHa
B 1. 4.4.10 PJ[ [2].

OneIT TpUMEHEHHST HSTOM METOAMKHM I[OKa3ajd, 4YTO B 3aBUCUMOCTH OT
MOJISIPHOCTH MPUCOEIMHEHHUSI OMMETPA K KIOBETE C BJIAXKHBIM MECKOM W 3JIEKTPOIY
CpPaBHEHHMS MOJIyHalOTCS pa3Hble 3HAUYECHUSI MEPEXOJHOTO COMPOTUBJIICHUS, HA YTO
oOpaTuiii BHUMaHHE CTPOUTEIbHBIE OpPraHHW3aIlMUd (B TOM YHCJIE Ha BO3MOXKHOE
npeBbillieHHe BeaUYuHbl 15 kOM 1pu OAHONW U3 MOJAPHOCTH MOAKIIOYEHHUS
pudopa).

Ananu3 mokazan, uto aelctButenbHo IJC, co3maBaemas 3JIEKTPOJIOM
CPaBHEHHS U METAJUIMYECKOM KIOBETOM W3 HEPIKABEIOWIEW CTAlM WIM ATFOMHUHUS
BHOCUT  CYNIECTBEHHYIO  MOTPEIIHOCTHL B  PE3yJbTaT  HU3MEPEHHUH  MpH
WCIIOJIb30BAaHUN OOBIYHBIX MYJIBTHMETPOB, HANpPSIKEHHWE HAa BBIXOJE KOTOPHIX HE
npeBbimaeT 2-3  B. Pemenme mpoOGiaeMbl BO3MOXKHO 32 CYET MOBBIIMICHUS

U3MEPUTENIILHOTO HaNpsHKEHUs (HampuMep, NMPU MNPUMEHEHUU OOBIYHOTO METoAa



aMIIepMETP-BOJBTMETP) JHOO 3a CUET HCHOJb30BAHUSA H3MEHEHHOW METOJMKOM
U3MEpPEHUN, B COOTBETCTBUE C KOTOPOM HM3MEpPEHHUS CONPOTHUBICHUS IPOBOAAT
CIEYIOIIUM 00pa3om.

Yepes 10 MuH. 1Docine YCTAaHOBKM JJEKTPOJOB B KIOBETY HAYMHAIOT
n3Mepenne. CHayaa H3MEpPSIOT Pa3HOCTh MMOTEHIMAIOB MEXIAY DJJIEKTPOIAOM
cpaBHeHUsT M KroBeTod Uj. 3aTeM NPOBOAHUKH OT DJIEKTPOJA CPABHEHUS U OT
KIOBEThl NMPHUCOENUHAIT K conpoTuBieHuio B 10 kOm (Ry) u u3mepsaoT najeHue
HanpsokeHuss Uy Ha 2TOM conpoTuBieHHU. CONPOTHUBIEHHE CUCTEMBI «IJIEKTPOJ

CpPaBHEHHS - BJIArOHAaCHIIEHHBIN necok» (R) BRIUMCISIOT 1O QopmyIe:

-, [Len1).
(/N

Hnsa ompenenenuss Uo 1 U MOXHO HCIOJB30BaTh JIIOOBIE BOJBTMETPHI C
BXOJIHBIM COIpoTHBIEeHHEM He MeHee | MOw, nanpumep, myaptumetp 43313.1,
[TIK1-02 u npyrue.

Cxema u3MepeHHsi MpuUBEJieHa Ha puc.8.

[IpsiMmoe wu3MepeHHEe CONPOTHUBIEHUS MEXAY D3JIEKTPOJOM CpPaBHEHUS U
KIOBETOM BO3MOKHO TOJIBKO NPU HCHOJB30BAHUM METOMMETPOB C BBIXOJHBIM
HanpspkeHrneM 100 B. Torpa Hanmuuue pa3HOCTH MOTEHIIMATIOB MEXIY 3JEKTPOJAOM
CpaBHEHHS W KIOBETOW HE OyIeT BHOCHUTH CYIIECTBEHHYIO OMHUOKY B PE3yJbTAThI
U3MEpPECHUN.

[lenecoobpaszno cneunanbHbiM nucbMoM oT OAOQO «l'azmpomperuonrasy
JIOBECTH M3MEHEHHYI0O METOJUKY OIpEeAe]eHUs] MEePEeXOJHOr0 COMPOTUBICHUS

anekTponaa cpaBHeHUs 10 ['PO u cTpouTenbHBIX MOAPSAIHBIX OpraHU3aLUM.



Puc.8. Cxema HU3MCPCHHU IICPCXOJHOIO0 COIIPOTUBIICHUA MG,Z[HOCYJ'IB(I)aTHOFO

AJEKTPOa CPAaBHEHMUS.
1 - mpoBepsieMbIN 2JEKTPOJl CPAaBHEHHUS; 2 - NMECOK, YBIAXKHEHHBIM pacTBOPOM
NaCl B nuctunnupoBaHHOM BoAE; 3 - METaUTUYECKasI KIOBETA; 4 - COMPOTUBIICHUE
10 xkOM; 5 - BBIKJIIOYATENDb; 6 - BOIBTMETP MOCTOSIHHOTO TOKA.



