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NOBbILLEHNE 3OOEKTUBHOCT

3ALLUNTBI OT KOPPO3UN TTYTEM
COYETAHHOI0 NTPUMEHEHUNA NHTMBUTOPOB
N METOOA HAJTOXXEHWA MEPEMEHHQOTO

TOKA

CTaTbs noceBdAlleHa npobrieMe 3alLUTbl OT KOPPO3UK BHYTPEHHEN NOBEPXHOCTN MeTann4eckux
Tpybonposofos. [NogpobHo paccMoTpeHbl 0CODEHHOCTU TEXHONIOrMYeCcKoro npouecca,
MNoNOXUTEeNbHbIE U OTPULLATENIbHbIE CTOPOHbI MPUMEHEHWS UHTMOUTOPHOM 3aLLUTHI.
NpepcTaBneH HOBbIW CNOCOD 3aLLUThl OT KOPPO3WM METOAOM HAJTOKEHWA NnepeMeHHoro
ToKa Ha 3aluuaemMoe coopyxerue. [lpuBeeHbl OCHOBHbIE PE3yJ/ibTaThbl nabopaTopHbIX
rpaBUMeTPUYeCcKnX NCMbiTaHnii 0bpa3LioB - cBuaeTesien Koppo3nuu B 3N1€KTPOIUTUYECKUX
qyelKax Cc 3alMUToN MEeTOA0M HanoXeHUsa nepeMeHHOro Toka v be3 3awmnThl. PaccMoTpeHbl
BO3MOXHOCTU COYETaHHOro NPUMEHeHUs MeToAa HanoXeHns NEpEMEHHOTO TOKd

M UHTMBUPOBaHMS B LieNISX NOBbILLEHUS 3QPeKTUBHOCTH NPOTUBOKOPPO3MOHHOM 3aLLNTHI.
[peanaraemMblin aBTopaMy NMOAX0[ K 3alLiMTE OT KOPPO3nW BHYTPEHHEWN MOBEpPXHOCTH
TpybonpoBOAOB NpeAcTaBAseT nHTepec Ans cneunanmncTos npeanpusaTUA U OpraHu3aLny,
CBA3aHHbIX C 40bblYeit 1 TpaHCNOPTUPOBKOW KOPPO3MOHHO-arpeCcCnBHOTO NMPOAYKTa.

KnioueBble C/OBa: 3alluTa 0T KOppO3uK, MHTMBUTOpHAA 3aLuKTa, NONAPU3ALMA, HANOXKeEHUE NEPEMEHHOrO TOKa, ranbBaHW4eCkue Napbl,

06paslibl — CBUAETENM KOPPO3WM, FPaBUMETPUYECKHE UCTILITAHUA.

MeTofbl 3aWUTbl MeTanIn4yeckKnx
TpybonpoBOAOB OT KOPPO3UU MOX-
HO YC/IOBHO pa3feNinTb Ha TpU TUNa:
e MeTOAbl BO3AENCTBUA Ha MeTann;
e MeTOObl BO3OENCTBUA Ha cpedy
W yCNOBMS aKCMyaTaumm,

e KOMMNEeKCcHana 3awunTta, ABAsdI0-
wasicsa kombuHayumnen AByx nepebiX
MEeTo[0B.

Hanbonee pacnpocTpaHeHHbIMMU
cnocobaMum 3aL Tl TpybONpPOBOAOB
OT BHYTPEHHEN KOpPpo3un 1 popmu-
POBaHWUA OTNIOXKEHUN ABNIAOTCA:

* bapbepHas 3alnTa - BO3OEencTeue
Ha MeTann nyTeM HaHeCceHusa 3aWmnT-
HOro CN0S Ha KOPPOAUPYHOLY No-
BEPXHOCTb;

e XMMMYeEcKas 3aliuTa — BO3geun-
cTBMe Ha cpeay nyTem gobasneHuns
B TpyBONpPOBOAHYIO CUCTEMY UHT M-

BUTOPOB KOPPO3UK B LiesIAX TOPMO-
KEeHWS NPoLECccOB KOPPO3nmn 1 Gop-
MUPOBaHUA OTNOXEHUN;

e feaspalusa — yctpaHeHUe 0CHOB-
HbIX MPUYMH KOPPO3nK: Kncnopoaa
N arpecCcuBHbIX aHWOHOB XMAKOCTH.
JloBOSILHO YacTo NepeyYncneHHble
cnocobbl KOMBUMHUMPYKOTCA ANA AOCTU-
»eHusa Hanbonee NpoAoONKUTESIBHO-
ro abdekTa 3aluUTbl OT BHYTPEHHEN
KOpPpPO3UM M 0TNOXeHWI B Tpybonpo-
BOJAHbIX CUCTEMAX.

NHTMBUTOPHAA SALLNTA

OT KOPPO3UWM BHYTPEHHEW
MOBEPXHOCTU METAJITUYECKKNX
TPYBOMNPOBOLOB

BewecTBa, cnocobHble Npu HEe3Haun-
TenbHbIX 10BaBKax K KOPPO3NOHHOM
cpene 3¢ PeKTUBHO yMEeHbLIATb KOP-

PO3U1I0 METana unu cniaea, Ha3blBa-
T 3amMennuTenamu (MHrnbutopamu)
KOppO3uun.

BoigenqaoT cregytolime TUnbl UHIN-
buTtopos:

1) naccusaTopbl;

2) opraHmueckue MHrnbuTopel, BKITO-
Yyas KOHCUCTEHTHble CMa3Ku U UHTU-
buTopbl TpaBsIeHUS;

3] netyuve (napodasHbie) MHrMBK-
Topsl [1].

Yawe Bcero npuMeHAOTCA Takue 3a-
MegnuTenu kopposuu, gobasnexune
KOTOPbIX K pAaCTBOPY 3/1eKTpOaMTa
Bbl3blBaeT 3aMeTHOe U3MEeHeHWe No-
TeHUMasia MeTana B 3TOM pacTBope.
CyTb UHrMbUpoOBaHUS — 3aMefjieHune
CKOpPOCTEN NPOXOXAEHUSA KaTOAHOrO,
aHoaHoro 11Mbo 06onx KOPPO3NOHHbBIX
NpoLLecCOoB 33 CHET UBMEHEHNS ecTe-
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CTBEHHOW nonspu3aLmm BcneacTeme
0TCTaBaHWUA 3JIeKTPOLAHbIX MPOLECccoB
OT NepeToKka 3/1eKTPOHOB B rasibBa-
HMYECKOM 3n1eMeHTe. AHOOHbIW Npo-
LLeCcC BbIX0[a MOHOB MeTasna B anek-
Tponut [Me™ > Me™ x mH,0] otcTaet
OT NepeToKa 3JIeKTPOHOB OT aHoAa
K KaToAy, 4TO NPUBOAUT K YMEHb-
LIeHWIo oTpuLuaTenbLHOro 3apaaa
Ha NOBEPXHOCTMW aNeKTpoda u aenaet
NoTEeHLMan aHoaa nosioXkuTenbHee.
KaTofHbIM npouecc accCUuMuUng-
uum anektpoHos (D + ne = [Dnel)
OTCTaeT OT NOCTYMNJIeHUs Ha KaTop
3/1eKTPOHOB, YTO NPUBOAUT K yBE-
NUYEHUI0 OTpULLATeIbHOro 3apaaa
Ha MOBEPXHOCTWU 3neKTpoaa u gena-
eT NoTeHUuuan katoaa oTpuLaTesb-
Hee [2].

Mpun nurmbuposaHum gng obecne-
yeHUa 3dPeKTUBHOMN 3aLLUUTLI HEOD-
X0 MMO NoaOepXMUBaTb KOHLEHTpa-
LU0 aHOAHOI0 MHIrMbrTOpa He HMXe
npeaenbHOro 3Ha4YeHUsA Ha BCeX
yyacTKax 3awmuiaeMoro ns3genums
(B pe3bboBbLIX coeAnMHEHUsAX, CBap-
HbIX CTbIKAX U T. 4.}, 4TO NpakTU4yecKy
HEeBO3MOXHO peann3oBaThb B YC/10BU-
AX NMPOM3BOACTBEHHOrO npouecca.
Kpome TOoro, npu noBgbilWeHUn TeM-
nepaTypbl Cpenbl Uian Npu ysenumye-
HWUW B HEW COAEep>XXaHUa akTUBATOPOB,
HanpuMep MOHOB xJ1opa, HeobXxoAUMO
YyBENUYUTL U KOHLLEHTPaLMIO MHITKN-
buTopa.

B uenomM npuMeHeHune nHrubutopos
KOppo3uu Ang 3awmuTbl obopyaoBa-
HUA B CMCTeMe NOoATroTOBKU HedTU
nMeeT CBOM 0CODEeHHOCTU N Hepfo-
CTaTKM:

° BBejeHne nHrnbuTopa B XMAKoCTb
He obecneynBaeT 3aLLMUTbl NOBEPX-
HOCTW 0DOpYNOBaHURA B ra3onapoBom
daze;

* Ha 3O PEeKTUBHOCTb 3aLWUTHOTO
NencTBUA MHTMBNTOPOB CyLLeCTBEH-
HOE BAIMSHUE MOXET 0Ka3aTb U3Me-
HeHune PU3UKO-XMMUYECKUX XapaK-
TEPUCTUK Cpes;

® MpUMMeHeHne MHrIMbuTopos Kop-
PO3UN CBA3AHO C NMOCTOAHHbLIMMU
3aTpaTtaMu Ha ero npuobpeTteHue;
3a4acTyio HabnwpaeTca HU3Kasa 3¢p-
$eKTUBHOCTL (3aMUTHASA 1 IKOHOMU-
yeckasa) MCNonb3yeMblX peareHTos;
COBpeMeHHble Mapku MHrMbuTopos
KOPPO3UU UMEIKT CPOK 3aLLNThl Me-
Tanna [nocnepencTeune) oT HeCKoNb-
KUX OHEW 00 HEeCKONbKUX Heenb;

® NMpUCYTCTBUE UHTUDWUTOpPOB
B TPQHCMOPTUPYEeMOM MPOAYKTE,
B MPOMbILUIEHHbIX cOpocax MoxXeT
obycnosnuBaTb HeraTUBHOE BO3-
LEeNCTBME Ha OKpY>KatLlyo cpeay;
BO3MOXHOCTb MPUMEHEHUSA UHTU-
buTopoB onpegendeTcd B NepBylo
oyepeb X TOKCUMYHOCTBIO U yLLEep-
6boM, KOTOpbIN MOXeT BbITb HaHeceH
oKpyxatuien cpege. [lpumeHeHue
MHIrMbuTOpoB TpebyeT BbLICOKOW
TOYHOCTW LO3UPOBAHUS, HANMUYUA
CJIOXKHOTO U LOPOroro TeXHUYeCcKoro
obopypoBaHus. [1pn nepeposvposke
MHIMBUTOPBLI MOFYT CaMU Bbi3BaTh
pa3sBUTUE KOPPO3UKU, TaK Kak AB-
NAKTCH aKTUBHbBIMU 31eMEeHTaMu
n cnocobHbl BCTYynaTh B peakuuio
C METasJioM UM Bbl3BaTb pa3BuUTue
TOYEYHOM KOppPOo3nu;

®* UHTMBUTOPLI ABASIOTCH NPUYUHOU
nepechbiXaHUs NpoKIafoK v ynaoTHU-
Tenen B cCoegNHUTENbHbIX 3/1IeMeH-
Tax CUCTeMbl, 4TO NPUBOAUT K Bbl-
HY>XAEHHOMY NpeXXAeBPeMeHHOMY
PEMOHTY;

° CO BpeMeHeM MHIMbuTopsl TepaloT
cnocobHOCTL NPOTUBOLENCTBOBATH
Koppo3uu. Bbinagasa B 0ocafok, OHM
3arpsA3HAT CUCTEMY.

Takum obpa3oM, NpUMEHEHUE UH-
rmbuTtopoB conpsxeHo ¢ Heobxo-
OVUMOCTbIO MOCTOAHHOI0 KOHTPOS
UX KOHUEHTpaLKUuK, 4To fenaet npo-
LLecC TPYAOEMKMUM U AOPOroCTOALL UM
Npu 1 Tak 4OBOJIbHO bosibLION CTON-
MOCTM, @ Tak>Xe L0BOJIbHO BbICOKOM
YPOBHE CJIOXXHOCTU TEXHOJIOrMYeCcKO-
ro npouecca. KpoMe Toro, coBpeMeH-
Hble BbICOKMe TpeboBaHUs K CHUXe-
HUIO TOKCUYHOCTKU obycnoBAMBaIOT
HeobXoAMMOCTb 3aMeHbl LWWMPOKO
pacnpocTpaHeHHbIX 3PPEKTUBHbIX
MHIMBUTOPOB, HaNpMMep XpoMaToB,
Ha MeHee TOKCUYHble, HO 3a4acTyi0
bonee goporue.

[MPOTVBOKOPPO3MOHHAA
SALLMTA METOOM HAJTOXEHWUA
[MEPEMEHHOI'O TOKA

K yncny ansTepHaTUBHbIX CNocobos
aHTUKOPPO3MOHHOW 3alMUThl BHY-
TPEHHEN U BHELLHEe NnoBepxHocTen
MeTannuyeckux Tpybonpoeonos oT-
HOCUTCS METO/, HaJIOXKEHUA NepPeMEeH-
Horo Toka [3].



CyTb MeTofa 3aKJiloyaeTcs B 3J1eK-
TPU4YeckoM Bo3fencTemu cnaboro
nepeMeHHOro Toka Ha uoHbl, obpa-
3ytoume Ha MeTanse obbekTa 3a-
WWNTbl CJIOW YacTuUL, B pe3ynbraTe
apcopbumu MOHOB U3 3NEKTPOSINTA
OKpy>awluien cpepbl, guccouna-
UMM MOBEPXHOCTHOIO COeAUHEHUS
MU OPUEHTUPOBAHUSA MONAPHbBIX
MoJsieKyn Ha rpaHuue ¢as (gBoiiHoi
anekTpuyeckui cnon — 13CJ. C no-
MOLLLbI TAKOI0 BO3EeNCTBUA 3HAUN-
TeNbHO HUBENUPYETCHA reTeporeH-
HOCTb pacnpepefieHns 3Ha4yeHus
noteHumanos [13C no noBepxHoCTU
3aluuLaeMoro 0bbekTa, HTo CHUXKaeT
aKTUBHOCTb AENCTBYIOLLNX KOPPO3U-
OHHbIX raNbBaHU4YeCKUX nap anek-
TPOXUMUNYECKOU KOPPO3UU U Npes-
ynpexzaaeT BO3HUKHOBEHWE HOBbIX.
IOnsa peanusauyum cnocoba paspa-
boTaHO U M3roTOBMIEHO YCTPOUCTBO
Y3Il1-01 3HakonepeMeHHOM NoAApu-
3auuun. YCTPOUCTBO peasim3oBaHo
B BUAE 3/1eKTPOHHOro bnoka, no-
AaloLero Ha 3almuLaeMble y4acTKK
TpybonpoBoaa, pa3fenieHHble 3JieK-
Tpou3sonupytoulei sctaskoi (BIN),
cnabbli nepeMeHHbln ToK. [puHUMn
OpraHv3auuun NpoTUBOKOPPO3NOHHON
3alWMThl METOL4OM HaNoXeHus nepe-
MEHHOr0 TOKa NpeAcTaBieH Ha puc. 1.
Cneyunanuctamm 000 «JIMOEP HK>»
bbinu npoBefeHbl nabopaTopHble
McnbiTaHusa cnocoba npoTMBOKOpP-
PO3UOHHOM 3aLMUThl B ABYX 3/1eK-
TPONUTUYECKUX BaHHax-g4yenKax
obpa3uoB - cBMAeTENEen KOppo3nu
10 x 10cM U3 KOHCTPYKLMOHHOWN
CTanu B HEMHTMOMPOBAHHOM BOJ-
HoM pacTtBope 3 % NaCl. UcnbiTa-
HUSA MPOBOAUANCE OOHOBPEMEHHO
Ha YyeTblpex obpa3uax c HeNOMHbIM
norpy>xeHueM Scm (Bo3ayLWHbLIM
BbinyckoM 5cm), 6apboTuposaHunem
[NnponyckaHuem Bo3ayxa 0T MUKPO-
KoMrnpeccopoB Yyepe3 pacteop 3 %
NaCl), Beigepxkoit B TeyeHue 10 cyT
AByx obpas3uoB be3 3aWKThl METO-
LOM HaJlOXeHWA NepeMeHHOoro Toka
“, COOTBETCTBEHHO, AABYX 0bpa3uoB -
C HaJIOXXEeHUEeM NnepeMeHHOoro Toka
oT ycTpoucTaa Y3[1-1.

Bbibop pa3MepoB 1 NogroToBKa rno-
BEPXHOCTU 0bpa3L0B oCyLLeCcTBAA-
NNCb NCXOAHA U3 TEXHUYECKUX BO3-

KOPPO3WA TEPPUTOPUA HEDTEIAS3
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[puHLMN AeHCTBUA NPOTUBOKOPPO3NOHHON 3aLMTLl TPYBONpOBOAa METOA0M HaNOMHEHUA
NepeMeHHoro ToKa:

* aKTUBHOCTb KOPPO3UOHHBLIX Nap NOJABNALTCA KaK Ha HapYKHOM, TaK W Ha BHYTPEHHEH
NOBEPXHOCTAX;

* EPEMEeHHbIA TOK NOAAETCA Ha YYaCTKM 3aLUMLL3EMOr0 COOPYHEHHA, pa3feneHHble
3ANEKTPON30/IMPYIOLLEH BCTABKOM;

* Nepuoj 3HaKonepeMeHHoro Bo3aencTeua Y3Il cpasHMM ¢ xapaKkTepHbIM BpeMeHeM 0bpa3oBaHuA
ranbBaHWYECKUX nap B reteporedHo pacnpeneneiHom [13C no nosepxHOCTH 3aLiML{EMbIX Y4ACTHOB
Tpy6onpoBoAa Npu CneyuanbHo noaobpaHHbIX napaMeTpax 3Ha4eHuA aMnuTY AL NONAPU3aLUK.
AKTMBHOCTb KOPPO3MOHHbIX ranbBaHUYECKUX Nap nofaenaeTcs. Pa3BuTue aneKTpoXMMUYECKoM
KOPpO31M HUBENHPYETCA.

Puc. 1. lpuHymn geicTBMA 0praHu3aLmumn NPOTUBOKOPPO3UOHHON 3aLUNTLI HANOMEHNEM NEPEMEHHOT 0 TOKa:
+— — KaTOZIHbIE ¥ aHOHbIE 30HbI, 0Bpa3yiolIe KOPPO3MOHHBIE raNbBaHUYECKUE Napbl KaK Ha BHYTPEHHEH, TaK
W Ha BHELUHEW CTeHKaxX MeTannu4eckoro Tpybonposoaa

PeaynbTaThl rpaBUMETPUYECKUX UCTbITaHMIA 06pa3LoB-cBuaeTenei B BogHoM pacteope 3 % NaCl

Pa3nocTb
CymMapHas

. WcxogHas KoneyHas loTeps Maccel, M0 CyMMapHbIM

N® 0bpasua noTepA Maccel
macca M _,r | Macca Mmmi, r (ﬂnﬁp =M_- Mmﬂ..e.-.) A v noTepAM
el I'.:llnl:l notepAmM’ r {%)

e=gdll 105,696 105,080 0,616
(c 3awWwuTON)
: 1,268 1,049 (45,27)

b=t | 107,409 106,757 0,652
(c 3awmTOM)
11— 6e3 sawutsel | 108,769 107,726 1,043 -
12 — be3 aawute | 108,365 107,091 1,274 '




2(62)19

g T g
Ay Nod

JNIEKTPOXUM3ALLMTA

llllll

Puc. 2. Brewnuit Bug obipasuos cpasy nocne sbiaepskiu 10 cy 8 pacteope 3 % NaCl: cnesa Ha oto — obpasbi
nocne UcnbiTakuA 63 NPUMEHeHUA 3aLUMUTbl, CpaBa — C NPUMEHEHUEM 3aLUUTbI

MOXHOCTen nabopaTopHbIX BECOB
Vibra (Mogens AB323RCE) u B cooT-
seTcTBUM c TpeboBaHusmu [4].
Pe3ynbTaThl rpaBUMETPUYECKNX
ncnbiTaHnii obpasyos N29-12 npeg-
cTaefneHbl B Tabnuue. Bcero ucnbi-
TaHuaM noaseprnock 60 obpa3uos -
cBuaeTesnien KOppo3nu nNpu pasamny-
HbIX peXuMax 3awWmTbl B Lenax no-
NYYEHUA ONTUMANbHbIX aMNANTY[-
HO-4aCTOTHbIX XapakTepucTuk Y3Il,
MakCUMasbHO COXpPaHsaLMX Maccy
3awmuiaemMbix 0bpasuoB No cpaBHe-
HUIO C He3awnwaeMbiMU. BHeLWHUI
Bua 0bpa3uoB cpasy nocie BblAepx-
kn B TedeHune 10 cyT B pacTteope 3 %
NaCl npepcTaBneH Ha puc. 2.
CymMapHas macca notepb obpa3Los
N211 n 12 6e3 3awuTel 3a 10 cyT co-
ctasuna 2,317 r, cyMMapHas Macca
notepb obpa3suyoe N29 n 10 c 3awum-
Ton Y3l 3a 10 cyt - 1,268 r. Cnepo-
BaTeNibHO, MO pe3ynbTaTtaM 3aMepa
notepu macc obpasuoB-cBugeTenen

C 3alLNTOM METOLOM HaNoXeHus ne-
peMeHHOro Toka 1 bes 3almThl ycTa-
HOBJIEHO, YTO NMokKa3aTesib 3alWunThbl
NMOBEPXHOCTM MeTasisia 0T Koppo3uu
coctaBun 45,27 %, npyv 3TOM CTOUT
OTMETUTb, 4TO obpa3ubi-cBuaeTenu
He UMenun NaccuBHOW 3alLUTbl N30~
NALNOHHBIM MOKPbLITUEM.

KOMIMJIEKCHAA SALLNTA

C y4eTOM CXOXeCTU MEeXaHW3MoB
BO34EeMCTBUA METO[0B MHIrnbupo-
BaHUA MU HANOXEHUS NepeMeHHoro
TOKa ANf 3alMThbl OT KOPpo3umn, 0b-
YCNOBJIEHHbIX U3MEHEHUEM ecTe-
CTBEHHOW nNonsgpu3sauun Koppo-
oVpylowen NoBepxHoCTU, MOXHO
caenaTb BbIBOJA, YTO Npu onpeje-
NeHHbIX YaCToTax M aMNAUTYAax BO3-
LeACTBUA Ha 00beKT NepeMeHHOoro
TOKa U MHrMbuTopa 0OfHOBPEMEHHO
MOXHO JO0BMTBCA AOMNOJHUTENBHOTO
3aMefIeHMsA NPOXOXAEHUA KaToA-
HOro UM aHOAHOIM0 KOPPO3MOHHOTO

npoLecca u 3Ha4YUTeNbHO CHU3UTL
PUCK Nepefo3MpOBKM UJIM HeJoCTa-
TOYHOW KOHUEHTPaumn nurnbutopa
B pacTeope c 3pPeKkToM, 0bpaTHbIM
3awmnTHOMY. [lpn HepgocTaTKe B KOP-
PO3MNOHHOW cpeae aHOAHbIX UHTMbK-
TopoB HabnwpgatoTcs nokanmsaumd
KOPPO3UOHHbIX MPOLLECCOB, YBENN-
YeHue KOpPpo3uM MeTassia Ha oT-
OEeNnbHbIX y4acTKax, B OKCUAHOM
C/l0e BO3HWKAKT Nopbl U fedeKThl,
roe HabnwpaeTcs yekopeHHasa Kop-
po3unsa (HepasHOMepHasa Koppo3usa).
OgHako Npv BO3AENCTBUN BHELUHEN
3HakonepeMeHHOW Nonapu3aunm
Ha yKa3aHHble y4acTku 3pPeKT No-
Kanu3auum Koppo3un CyLLLeCTBEHHO
CHUXAaEeTCH 3a CYeT paBHOMEPHOW
nonapu3aunu onpefeneHHblM 3Ha-
KOM U C onpegesieHHbIM UHTepBa-
NIOM BPEMEHW BCEN KOPPOAUPYIOLLEN
MOBEPXHOCTU MeTasnia He3aBUCUMO
0T TEMMNEepaTypbl Cpeabl U HaNUYu4
B HEVW aKTUBATOpPOB.

Takum obpa3oM, coBMeCcTHoOe npu-
MEHeHWEe MPOTMBOKOPPO3UOHHOWN
3allMThl METOAAMW HANOXEHUS ne-
PEMEHHOr0 Toka U MHrMbuposaHus
L,aCT BO3MOXHOCTb:

1) B pa3bl, a TO U Ha NOPAAOK CHU3UTH
KPUTUYECKYH KOHLEHTPaLMIO UHTU-
buTopoB B NpoAyKTe, a ciefoBaTtesib-
HO, n 06WMN 0bbeM ero pacxona;

2] 3HaYUTEIbHO YMEHbLLINTL 3arpas-
HEHHOCTb TPAHCMOPTUPYEMOrO APO-
LyKTa 1 oKpy>Kaloliein cpeasl;

3) npefynpeauTs KOPPO3MIO MOBEPX-
HocTu obopynoBaHMs B ra3onapoBou
da3e, He 3aLLMLLLaeMON MPUMEHEHN-
eM UHrnbuTopos;

4) yMeHbLWUTL 3aBUCUMOCTb 3PP ek-
TUBHOCTWU 1 Be3onacHOCTU NpoU3-
BOACTBEHHO-TEXHUYECKOro uuKna
paboT OT TOYHOCTU [O3UPOBAHUSA
MHrMbuTopa.

ﬂ
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