NOANMUCHOM MHAEKC MO KATANOTY POCNEYATM 45933

KOPPO3WS]

Ne 2(44)
okTabpb 2020

BCE O 3allUTEe MaTeEpMasioB U I'IOBEpXHOCTEPI

OKTHBPE 2020

N® 2lad)

Lis

KOFPOIWMA TEPPUTOPHMWA HEDTETAS

16

Mw,.u. SIS

Puck-opueHTupoBaHHoe
obcnepoeanue Tpybonpoeofoe

C TpewmnHonogobHbIMuU

fedekTaMu U cTpecc-koppo3nen

C NPUMEHeHMeM MeToa MarHUTHON
ToMorpadum

OueHka KOPpPO3MOHHOM
CTOUKOCTU TPYBHbLIX cTanein
B HepTenpoMbICIOBbIX Cpefax

TexHoNOrna HaHeceHus
ranbBaHWYeCKUX MOKPBLITUI

Ha MydTbl HACOCHO-KOMMNPECCOPHbIX
Tpyb ¢ ncnonb3oBaHUeM ycTaHOBKM
rafbBaHu4Yyeckoro MegHeHus ECM1

10

MeToauka pac4yeta BepOATHOM
aBapuNHOCTU HedTENpoOBOAHLIX
Tpyb B cocTaBe NPoMbICI0BbIX
TpybonpoBoAOB BBOANMBIX

B pa3paboTky MecTopoXaeHu#




2(64)20 ERIGGNEH]

YK 8213576

HA ', a-mail: Natalya ipiperu, T 0. Derypicom’, e=mail: Geneniy Dshurkov@chelpipe ru;

W.B. LepBanoe, e-mat:Igor Sherbakav @chelpipe.ru; C.8. A 1 e-mail: & Alzksandrou®@chelpige.r: LA, Hebast, o-ml: cheban-denis®mak.ru
D wll i (IHT3} () Poccan).

* 000 « Inescrpeuummais (ieack, Pocean).

TEXHOJ10I A HAHECEHWA
FAJIbBAHUYECKKMX MOKPbLITUA HA MYDTbI
HACOCHO-KOMITPECCOPHbIX TPYB

C UCIOJIb30BAHWEM YCTAHOBKU
F'AJIbBAHUYECKOI' O MEAHEHWA ECM1

PaccMoTpensl BONPOCH TEXHOOMMIA raNlbBAHWYECKOrO MEGHEHNA BHYTPEHHER NOBEPXHOCTH
My§T KOPPOINOHHO - CTOHKMY HACOC HO-KOMMPECCOPHLIX TPYE € peasboBbiMK COBAMHEHNAMMK
KAacca NpeMuyM W3 cTanu TMna 13Cr unK XpoM-HuKeNeBkLIX CNNSBOE ¢ MCNONLI0BAHUEM
YCTAHOBKM rankaaHuyeckoro mefHeqa ECM1, B oTnuyme oT TPEAKUWOHHD MCNONb3YEMBIX
NMHKA Fanesadn4eckoi oBpaboTki yeTaHoBKa NO3BONAET NPOBOGMTE 0BpaBoTry
HenocpefCcTEEHHO EHyTpEHHEF‘ NoBEpXHOCTH My{‘)TI:I, MCNoNb3YyA BE B KAYECTEE BAHHBI

ANS UMPKYNAUKM NOCNE[OBATENLHO NOAABAEMbIX PACTEOPOE W NPOMEIBHLIX BOA. [TPK 3TOM
HeoBxoaMMble PACTBOPE! U NPOMbIBHEIE BOLLI P LWAOTCH B EMKOCTAX, YCTAHOBNEHHbIX
Ha kapkace yeTaHoeku, 06paboTka MydT OCYWIRCTENRETCA ¢ MOMOULLK NOAKATHOTO

M NPUKMMHOTO CTONOB © 20 NOCaf0YHEIMU MECTAMM C OHO- WA BYXKOHTAKTHON OCHACTKOM
nog KakAslid THNOPa3IMep My@T, 4TC NO3BONAET NPOBDAWTE DAHOBPEMEHHYIO obpaboTky

20 mydpr. B peaynerate nposegednsix B 2015-2019 rr, cenegosarun Brna pazpaboraqa
TEXHONOrUA HAHECEHUA MEJHOr0 NPOTUBO3AAUPHOID NOKPLITHS M3 CEPHOKMCNBIX INEKTPONUTOR
€ HAHECEHWEM NPOMEXNKYTOHHOTO HUKENEBOrO NOACNOR NPK UCNONBIDBAHAN HEPECTBOPMMBILX
aHOOoB. Wcnone3oeamue TeXHONOTMW NO3BONANGD NOAYYUTE NOKPHITHE Ha My¢ra: M3 CTanu
Tuna 13Cr, aTAMYaI0LEEcs BEICOKMMU aAre3Med  NPOTMBO3AAUPHEIMU CBORCTBIMN,
pbecneuwveaowmmmn 3-10 LUKNOB CBMHY A-pasBuH pesbbosbiX cOBAMHEHNI.
BO3MOMHOCTH YCTAHOBKMW rankBaHMyeckoi odpaboTku BEYTPEHHEH NOBEPXHOCTH MYDT

HE UCHePNBIBATCA HAHBCEHUEM MEHOMO NOKPEITUA HA BhICOKONErUPOBAHHLIE CTANK

W CNNasnl, YCTaHoBKa No3BonAeT PACIUMPUTE COPTAMENT BhINYCKAEMOA NPOAYKLWK 38 CHET
NPUMEHEHUA HOBLIX GYHKUNOHANEHBIX MOKPLITHA Ha MydTak ua paznndHbIX MapoKk cTaneH,
B T.4. U3 CTaNei NOBLIWEHHOW KOPPOIUOHHOK cToRKkocTY cepuil Crl, Cr3, Crb.

Hmioveeka cROBa: T MejHoe YCTEHOOHA I 0 HBCOCH Tm‘ﬁ!.
oBcanHas THYDa, BHICOKONErHPOBAKKAR CTANG, CANAB, KODPOINE, ANTEIWR, MyfTa

BEEAEHWE QHHO-CTORKKK HAC pec-  karp cpegam. ObrsaTent-
TMOCTOARHD YENOXHRDIMECA yono-  copHbix 7py6 (HKT] ¢ pe3nfoBsiMM  HBIM YCIOSUEM NOUMEHEHWA Npa-
BuA gobeiug v POCT KOPE of o Knacca mp peasfioBux coaguHERNR
AKTABHOCTA HETENPOMBCIOBEY W3 CTANN TWNa 130T MK XPOM-HA-  ABNRETCA HCNOALIOBAHAE NOKPLITAR
cpeq obycnoanupanT Heolxoan-  Keneawy cnnanoe, wica  pedebe, MIHOCOCTOM-

MOCTE WCMONEI0EAHWA KOPPO3W-  SuICOKHMU OKAZATERAMW CTOAKDCTH  KOCTEKD B YCNOBWAX KDHTAKTHOTD

TPEHAA K IHIHMTENBREX KOHTAKT-
HBIX HATPAKEHMA, BOIHNKBIOWN K
B YNNOTHEHWH «METANA - METaNN®
npi chopke coegruerna. Henons-
I0BAHKE OBBIYHEY B TAKKK CAYYAAX
HﬂKPI:lTHﬁ He npegCcTasNseTcr B03-
MOKHBIM B CHNY DROA NP HH:

* KOHBEpCWONHOE hocdaTHoe no-
KPBITWE HE MOXET BBITe NoNyYeHD
TRAOWLMOHHEIMA LAMUYHECKUMY Ma-
Topamu;
* TEp

MOKPBITHA ALk

NOKPETHE WMEET Orp
NE MENONBIOBAHMI WI-33 CRABHK-
TENEHO HWIKOR NNACTHUHOCTH W He-
HDflEl’DHHOﬁ PEEHOMEPHOCTA.

B cERIM ¢ 3TuM npw paspaboTee
TEXHONGTWW nareTonnedns HKT
BO3HKKNE HeoBKoauMoCTe Novcka
NPRHLMNKAARHG HOBLIX NOKPEITHA
W TEXHONOrHIE WX HAHBCEHIA,

B peaynwtaTe nposengHHbix B 2015~
2019 rr. vccnegosadui Grina pa3-
paloTana TEXHONOIUA HAHECEHAA
MBI HOM MPOTHEOIAAWPHATS NOK k-
THA H3 YCTAHOBKE raNeBaHUNECKD-
ro megHedws ECMT npouzeopctea
000 «3nekTpoximmaws [Mxenckl

ABTOMATHAMPOBAHHAR
YCTAHDBEA FANBEAHWYECKOrD
MEOHEHWA
nEl’OMB'MBMpDEBHHEH raneEdaHA-
qerkad yeramonka gndA abpaboTiu
NHYTREHHWE PeIbbonbix coean-
Henui |prc. 1) npegHaznakena
ANA MEAHEHWA BHYTPERHMY peskl

t HeCTEMA AT o6 ]

Pue 1 Crema ECMIL:

T=Mpfirs; = DewacTe
oA 5 = awon

ANA INEKTLONATOR W

Mhapwod oc Thi) YCTAHOBKH

BOA W EMEOCTY ANS HEATPANHIALMH
0TpafoTaHHLIX paCTEOPOR, M3ro-
TORNEHHEIX W3 KOPROZHOHHO-CTOR-

My BT ANA Hacock PECCOPHBIE  Kix MaTep aGouUe BaMHb
v obBcagbix Tpyh c pessboR knacca obopynoBadn AATYMKEM A YPOBHR W,

p VM. Y obec ApM T, HArpPEBaTENR-
CT BUNONHEHUE TAXHONOTMY ECKETD MU,

UMENE N0 HAHECEHWID TaNbEaHNYE-
CKOrD NOKPETHR Ha peakby, a Takxe
OUMETRE CTONHLIA BO, 8 ABTOMATHHE-
CKOM, NONYARTOMATHYECKOM W Y4~
HOM pEXUMIX. I'Ipu 3TOM YCTaHOBKE
ofiopyioRaka 2EADMAHOR CEETOBOR
CUTHANMIBLHER,

HeCYleR KOHCTRYK UMER YCTEHOBKN
ABMNRETCA K3PKAC W3 YyrNEpOOMCTOR
CTRNA, MMERLLUA TRORMYID JALLKTY
0T KOPPO3MM: NAKOKPACOUHBIA Ma-
Tepuan c docdatom unkxa c ofinn-
UOBKAR W3 NMCTOBONG NONUNPONA-
nexa TonwuHeR Imu, Ha kaprace
YCTEHOBNEHO BOCEME PEEO‘QNI BAHH

EPPATOPKA HESTErAS

BanHh [NA INeKTRONKTOR DCHE WE-
HE CHCTEMOR dunETpaLWA pafownx
PACTBOPOB, COCTOALYE R WA TPEX He-

ABNAGTEA TO, UTO DMECTO TRALMLN-
OHHDO NPUMEHA EMEIX TANEEAHUYECHKWAY
JMHIT B KSUECTEE BAHME UCNONE3Y-
€TCA CAMA IETONG, BHYTPH KOTOPD
PAIMEWAETCR GHOM, NPM 3ToM pakio-
HWE PACTECPL NOCNEAOEATENLHE NO-
[ON0TCA B ABTOMATHYBCKOM PERUMe
BnonocTe MydTel [puc. 2|, PacTeops
HAXOLATCA B PEXUME UWPEYIALMH
W NOCTORHHARA DYHCTRR OT LUNaMa.

KOWTYpOR
CTORKMMY HECOCAMM W PUNLTRIMA
rpyBoN ONMCTEI C0 CMEHHLIMA Na-
TROHAMMA.

DGpaboTka MydT DCyWEeCTEARET-
CH C NOMOWEK NOAKATHOrO W NpU-
wuMuore ctencs ¢ 20 nocapoey-
HEMIE MECTZMK, DCHALIEHHBIMA
OAHD- MW ABYXKOHT BKTHOW OCHACT-
KOW NeS Ka % A6IA THIOpaIMen MydT,
470 N0IBOATET NPODOAHTE GAHOBPE-
meHny obpaborey 20 mydT.

© REIBGNALT NPODOAHTE
OUHCTEY NPOMEIBHEX BOO4 W pac-
TEOPOE SNEKTROAMTOR OT TAMENLX
METEANOE, CHETEMa DUMETKN Npo-
MEIBHbIX PACTROPOE COCTONT M3 PaM-
HOro §MNETPE, HECOCOE, PRAKTOPA
pearedThen oipaloTin ¥ eMEocTi
CHOPE CTOYHBIX BOQ, OCHE W RHHbY
AATHHEAMH YPOBHRA, pH-KkoHTpone-
pos @ fgolatepama [pac. 3. NpoMeis-
HB48 DOG W OTPAGATAHHEIE PACTEOPE
NOCTYNI0OT 8 peakTop FEaI’EHYHOi



PIAVAN  NOKPBITHA
Baowynast Pearant
2 1
FO =
TpovMBFRIS B3 N0ZNR DGFIRHGHIANRA ~e=r—] L . P
Mpossnisan 300 BoChE PEBIEHAR P— j
[ — Ch— i
1 1 § < Dumugnnas aona
]
Ocages wa yranmaaune
P 3 ECMI
1= Bk = prawtip ;2= bam = 3= b =~ 4= pHmaTy 5 i e

ofipafoTiu, rae NPOMCEOAMT WX HeR-

* MOKPLITHE He A0MAMHDO UMETE OT-

Tpa nyTeM P
KMCNOT/ WenoYeR Ans QOCTUKEHNR
ONTUMENEHOMO YpoBHa pH, acy-
WEETRARETEA NOQAYa GROKYARHTS
ANA YKPYNHEHMA CTRYETYPS OCAAKE
v Bonge adderTHEHOrD DCAX AEHNA
WguneTpaunn. Qbpaborannwit pac-
TROP NOAAETCH ] Haco-

Homexay W CETKE
KB3[PATOB NPN HAHECEHNW CETKM
uapanu no [1];

* NOKPBITAE AONHHO Th

afiecNeyMBanT BEICOKMA BRIXO]
METANAG NG TOKY W BOIMOMHOCTH
NpWMEHEHWR Donbwkx NNOTHOCTER
TOKS, HO MPI ITOM OTAMNANTCR Mit-

He MeHEE 10 LHKADE CEMHYNBAHAR-
pazeunreaHng Ha HET u ve menee
Tpex - Ha obcagueix TpyGax.

COM HE PEMHEIR PAALTE, B KOTOPOM
obbeQHHAKNTCA ABa Npouecca -
PUALTPAUMA PACTEOPS M 0BEIDONKH-
EdHWe ocagka. Ocanok c BNERHDCTER
B0 % nanpapnaKnT Ha yTANKMIALMID,
OCBETNEHHAA AOAD T CRMRY

Mpn p NPoUSCCa ranbEa-
HAYECKOrd Me AHEHKA M\N“]T BO3HWKA-
£T PRA CAGKHOCTER, 0BYCNOBAEHH X
KK 0COB@HHOCTAMM reoMaTpum ob-
pabaTeizaemMon geTanuy, Tak u xapak-
TEPMETAKAMM METANNA, H3 KOTOROID

My | WpOBaH-

HE CYECTEYLKE yOTaHDEKM 0b23-
BpexUBaHKA,

TEXHONOrWA HAHECEHWA
NOKPLITHA

Texnonarna ransBandyeckon obpa-
GoTxw MygTH nomkAa obecnewnBaTh
NOAYHEHHE NOKPETHSA € BLICOKAMIA
MPOTABOHIHOCHEIMH CHOACTRAMMN,
0fnananWero CRERYOWMMY Xapak-
TEPHETHRAMM:

* NOKPLITHE JON¥HO BRITh CONOW-
HbiM, PABHOMEDHbIM, TMARKHM, MEN-
KOKPUCTENMWYECKHM, NpOYHD CUuen-
NEHHBIM € NOBEPXHGETH METAAND,
BG83 0TCNORHWE, NYIbIpEA W KOPPO-
ELLH

* LUBET MEQHOTD NOKPLITHA — 6T CBET-
N0-POIDBOTC A0 TEMKO-KPCHOTD:

= TONWMEE NOKPEITHA — 15-25 MEm;

Huig CTanM 1 EHHEBH]. B umcne Ta-
KA CNOXHOCTER = HeolxoguMocT
obecnguehna:

* P3EHOMERHDCTY NOKPEITUA N0 Npo-
diunie pedsbsl 0 yNAOTHATENEHEX
ANEMENHTER;

* PABHOMEPHOCTH NOKPLITHA N0 ANA-
HE MyhTel;

= QATEIAN HA BBICORONETRPONAHH bIX
CTanAX, CNNAaBax,

Jns ofecnaseHusn PaEHOMEPHOCTI
CCAXAEHKA NOKPBITAR MO CAOMHO-
My IpoHKNG pe b, BRN0Yan Bep-
WHHEL 4 BN2ANHE peskbs, a Takxe
6

pacc cnocob-
HOCTHIO ¥ HOPMHDOBAHWEM KDY THO-
KPRCTANAWYECKDID OCagea. KPDME
TOMG, HENOCPBACTEEHHOE MEAHEHME
B KMCNBIX INEKTPOAMTAY OTPAHHLEHD:
Gonee ANEKTPOOTPHLATENEHEIE ME-
TaNbI BLITEEHADT MELL W3 PACTHS-
POB C BLINANEHUEM KOHTILTHOW MEK
B BEMAE PEIXABIX OCAAK08, 4T0 NPK-
BORMT Kk 0lpasoBanain nopuetero,
NAGXO CUENABHHOTS NokpeiTha [Z]
KoMnnekoHee 30 EKTROMHTE MEQHE -
HMA = LMAKKCTRIA WM nnpodocdar-
HEIR = GTAHHAITER HHIKHM BhIXOLON
NOTOKY, HO NPW 3TOM uﬁnanau)’r Max-
CHMaNEHOA pacceneanien cnocob-
HOCTBIO W NOIBORRIGT NONY4HTE PaE-
HOMERHOE MENKOKPUCTANNHYETKDE
nekpaTHe (2] OgHake NpUMeHedne
LHANKETOrD INCKTRONNTA KPIAHe
HEKENATENLHO BCNBACTEME BI0 TOK-
EHHHOETH.
Jng ofecnayennn pPABHOMBPHOCTI
NOKPBITHA M0 BCEH ANKMHE MYHTE HE-
oBxogumo oBecneunTs paEH OMEpHDE

p e Ll
INEKTPOANT C BHCDEODA paccen-
eawwei cnocobrocTeio. Hanbonee
PACRPOCTPAHEHHEE NPOCTHIE CEp-

PACNPERLNEHAE TOKD BO AHYTH
NONCCTA MyGTH, T. €. B kax 00 MydTe
monmed GeiTe 3nekTpOA.

BriCOKONErHPEBANHBIE CTanh TN

HOKKCNBIE INEKTRONHTBI
0BnaganT HW3KOA TOKCHHHOCTER,

13Cr m xpom nA3ak 6T
NUHEWTCA MHEPTHDI-R NOEEPXHAICT R

38 cyeT ofpazoBannA wa nel nace -
HOW nneHky. Mo3ateMy npw HaHece-
HHM H3 TaLy NOEEPXHOCTE NOKPsI-
THiA Heobxogumo ee oBAIaTENRHOE
KT . JAns aKTHE kP!

HuA npobosank akTveaTopw Aatech,
aTanxe obpaboTry b HRKENBCOREp-
KaLMY KMCAbIX pacTeapax [3],

,[l,nn Onpe 4eneHuA oNTAManeEHoro 8a-
pHaNTa Texkonerni Guin npopegen
PAONPOBHLX MEAHEHUA NO pa3nnH-
HEIM TEXHOROTWAM.

MepRonasanseio HENONEIOEANA M-
podochaTHE INERTPONNT NROWI-
BogcTea Atotech v anexTpoAKT, Karo-
Tornesksin D00 «3nex TpoxamMma W,
¢ aebankod cynodamirHoBoR KMo no-
Tei. MpoUEc NPOACAMAK C NPHMEHE-
HUEM PACTEOPMMEX ME[IHEIX SHO008

P & My@ira c MADHKM NSINTHRH, ROTYSHHMH
A yerasappe ECHT

HA MYDTAK WA BBICOKONEFUPOBIN-
Hul¥ cTaned W cnnasoe TpefyeT-
CR NPUMEHEHME TAK HaZpiB3EMOT0

ne cnenyouwe
ugnayge:

NOKPBITHA  BdEEakiE

= BNEKTROXMMUSECKOE HAKENMpE-
B3HWE B PACTEOPE D[HOBPEMERHOTD
TPEENEHWS 1 HAKENUDOBEHMA,

* NPOMBIDKS B XONOAHOR DOAE No-
CNeAOBATEALKO B ABYX MPOMbIBHEIX
HaHHaX;

* JNEKTROXMMHYECKOE MEAHEHWE
B CEPHOKHCOM 3NEKTRONUTE;

= NPOMBIEKE B xono}lnnﬁ BOoge.

AAPAKTEPNCTHEN

MONYYEHHLIX NOKPEITIR
KasecTsn NOAYHEHHOTE NOKPLITMA
H3 My$Tax OLIEHWBANH N0 BHELIHEMY
BAQY, TONWWHE W 3AMEIWK NOKPLITHR
ne (1] v no skennyataymaxked caoi-
CTOOM B X0 HENL TAHKE HA CHAHYH-
HIHAES-PAZEWUHYUEIHME.
TexHONOrMA © NPAMEHEHMEM YETa-
vopks ECM1 nozeonaet nony4ate
cnnowHoe, BnecTRWES, rNaAkoe,

* XHMMHYaCKoe
* NPOMbIBKA B XCROAHGH BOgE No-

C. TBHO B [BYX NP
BAHHAK:
. P A pacTaope

CTPakK- - obpaboTky
8 3nexTponnte HCL + NiCL, B uensx
E T n TH C £O-

NYTETBYIOWMM GEARARHUEM TOHKG -
rocnon Hukens [3, 6. 3roT npouecc
HayeTanos ke ECM1 maxeT Buitk pea-

CONAHOA KMCAOTH

* NpPOMLIBKE B XCAOAHOA BOgE No-
CACAOBATENLHD B ABYX NECMbIBHbIX
BAHHAN;

TOMBKG B CAYHAE MENONb-
I0BAHUA HEPACTBOPUMEX 3HOAOR
MK NpM 3aMEHE aHOA0B B Npoyecce
obpatoTka MydT - cHakvana npuMe-
HEHWE HUKENBELIX AHOADE NPW AK-

* 3n2KTROD KDE Meg
B nupodocdaTHoM INEKTRONATE;

* MPOMBIEKA B XONOAHOA BoA2.

B npoyecce pafioTs Ha nupohochaT-
HblX 3NeKTponuTax Geno

T ¥ 3AMEHE WX Ha Mag-

pagk B NOKPEITHE BT ApKA-
poisern luBeTa MeTannaveckoi
™eavl 1o ApKo-po3osaro yeeTa [puc
4). Mpet oweske NPOUNHOCTH CLEMNE-
HHA NOKPBITHA MeToaoM preok no [1]
N0 3X0AHOA NPITOMKE © ABYX CTOPOK
Myd)l'hl OTCN3HEBAHWA NOKPEHTHR ME-
MAY IMHHAMK W B CETRE KBAAEATOD
He wabnonanoce. Cpeaxas TONWKHE
NOKPLITHA, DNPEAENEHHARA BHXpE-

Hbl€ NPy NOC git i
YTO HENPUMBHWMOD B YCIOBUAX NPD-
W3IB0ACTEE.

CReayioLee
* MMEETCH CYLWECTERHHOE O PaHUYE-
HWE N0 ANATHOCTAM TOKA = NPA ANGT-
HocTAx okona 2 A/nm’ HabniogaeTtea
NacCMEALMA 3HOADE;

B Hepac aHo-
NGB COBMACTHO C KOMNAEKSHBIMA
INEKTRONWTAMH MEAHEHUA HE Mpeg-
CTAENAETCA BOIMOMHEM BCEACTENE
GHETPOrG PACKEA Madi B ANEKTPC-
nute 1 weofx O0AMMOCTH NOCTORHHDED

® Mcnon podocdaTHex
INEKTPONATOR HE TAPAHTARYET NONY-

YEHWA Ka4YECTEEHHOD, NNOTHO CUEN-

nar KOHLEHTPAL MW MBI,
Franorpebopanc 3amenn anexTpo-
NHTA H3 CEPHOKNECALIA,

METOAOM, B ™
AT PEXUMOG HAHRCEHUR MOKPBITHA
cocrasareT 12-30 kM.
[NR 0UBHKN 3KCANYATAUMOHHBIX
COOHCTE NONYYEHHBEY NOKPhIi-
THA Beinu NpoEEdEHE MCNEITAHWUA
Ha € p
peasboBero copaMHenMa Knacca

pemMiym. MoomiTanns
Ha MydToHaEepTOY HOM MawKHe CKR-
500 B yenoBMAK IKCN EPAMOHTANBHE -
Ta y43cTka pe3bboBkx COBAMHEHMA
Ci

MIEHHOTD NOKPLITHE, 4TO, ,
OB BACHABTCR COOTHOLIEMIMEM KOMLEH-
Tpaumk CulP,0,L v P,0.~, xoTopoe,
B CEDID BUEPEAk, JABUCUT DT MHORE-
craa daktopon [cocTap snexTpONMTS,

Taknm ofi . Buina

TEXHONGTHR £ HAHECEHAEM NPOME Y-
TOHHOT 0 HUK2NEBOND NOACNOR C Npw-
MEHEHUEM HEPRCTEOPIMMELY 2H0 108
No CABRYIOWEH TEXHONOrMUEE Ko

patypa, pH, o i

* HagexHOe CUeNnneHWa NOKPETHA
C NOBEPXHECTHIO BEING NOCTHIHYTE
TONBKD NOCAE KaToAHDA 0BpaboTku
W3IAEnWH E KACNOM PACTEOPE XNORH-
CTORO HAKEAR.

Takum ofipazom, ana nonyyeHus
NAOTHO CUEMABHHOMD NOKPEITHAR

= KMMW4ECKDE OEEMMFMEBH“E:

* NPOMBIBKD B X0NSAHOR BOAE NO-
CNEQ0BATENbHD B ABYX MPOMBIEHbIX
BaHHaX;

* AMMUYECKOE TEABNEHHE B PACTDOPE

OMADEL € NATRYBKAMM NI CTANK THNA
13Cr, NpoweRWWMI NECKOCTRYA-
Hyke 0BpaBoTey INEKTROKOPYHOOM.
Mpy MENBITAHWAX HENOALIOBANK
peabbosyn cmazky «PYC-Mpemuyw
laBTomaTls. Kak nokasanm npose-
[EHHEB WCCARLOBINNA, ABYXCNOR-
HOE nokpbiTe Ni-Cu npw Bcex no-

¥ abec T
10-xpaTHoe COMM4KBANME -DAIBHH-

0Tp W HURKE-
NHPODB3HWA]

fiea B
“noBpexaeHHi nokpeTA. Mpu atom
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HabnwaaToR nprasaky npupaboten
MOKPETAR N0 MECTAM MIKCUMATE HEL
KoHTaKTER [No peanhe ¢ NanbM Npo-
GNNEM 1 pARMANEHOMY YINATHERNH]
B B8 NONOC W NATEH TEMHOTG LBe-
Ta, MACTHYHBIA NEPEHGE NOKPHTAS
Ha H#ANeNs, 470 ohecneYmsasT no-
ABAHUTENLHEE NPATHEOIANHPHEE
cooRcToa, Mocne 10 yueEnan couk-
HHBAHMA -PAIBNHIMBAHIA NOKPEITHE
Ha MYSTaK NDMCYTETRYET, NOBPEK Le-
WA, OTCAORHWE W APYTWX AedexTon
nokpLTHA He HafinwpaeTcr [pue, 51,
MonyyeHHoe No HOBOMH TEXHONOMMMY
MEAHOE NOKPHITHE CTNHYBETCR BBICO~
KHMW AAFEINER M NPOTHE03AAMPHEL-
MU cEnRETEIMM, DBeEn BurEABLIRMI
Bonee wes 10-kpaTHae caMHYMBA-
HUE-PAIBNHYHBAHMUE PeInfnBbix
COEOMHEHMIA.

NEFCHEKTHEBHL!
UCNOAL30BAHWS YCTAHOBKK
B HACTOAWEE: BReMa TexHonorwa

[eRcTeYeT cnoTeMa Bnifiopa MaTte-
PHANGE HACOEHO-KOMNPECCOPHEY
wobeanumx TpyG, ANA peanmaaimmn
KoTopoR paspaboTasa nnHeAka npo-
AYKTOE ROBE

COCTOMKMK W AHTHKODPOIWOHHEIX
NOKPETHEA.

Eue ofHns nepcnesTrBHsM Ha-
NPABNEHUEM MCMONBIOBAHWA NaH-
HOA FCTEHOBKH MOXET CTaTh HaHECe -
HUE TAK HAZIBAEMEX CYRHX CMAZOK
peanbonux COBAMHENHA HaCOCHO-
koMnpeccopHeix v oBcagHex TpyE.
WX NpUMEHBMAR MOIBONNT YMEHE-
WK T TRYASEMKOCTD cHOpKM NoaDEC-
KW HE CKEaXWHE, 3 TaKXEe EpegHOe
BOINEACTENE HE IKONOMAG 33 CHeT
OTKA33 0T MCNONbIOBAHWE KOHCA-
CTEHTHBIX peshbnynnn'{nﬁmumx
CMazokK.

B kauecTee cyxux cHalok, HaHno-
CHMEIX HB N)’C‘]Thl ranbBaHUHECKHM
cnocofiou, B Nepayn oHepefs MoryT
BbiTh PACCMOTRO HB! KOMNO3HLAOH-
Hble KOMBrHWPOBAH Hilg 2NEKTPO-
AMTHYBCKME NOKPEITHA, B COCT2A
KOTOPbIX NOMUME METANNA BXOAAT
WHOPOAHBIE HEMETANNMYECKHE

ETORROETH € nuummunnolu copep-
HAHMEM XPOME, BKAKYEDWER CTa-
au Tuna Crl, Crd, Crb paandunusy

BK. . A30Wne BOZMOX-
HOCTH COMRTATL CROACTRA 3NeKTRpO-
AUTHHECKW OCaMOEHHOrD METANNE
W BRWECTA, BHAAPASMEIX B HETO.

hil npucnac *
ANT IKCONYSTAUMM B CKBAKMHAX
£ PEINUYHBIME KOPPOZMOHHEIM I
yenopuamn [5]. Dcolice anasenve
NpuM 3KCNAyaTaun TRYE faHHoro
COPTAMEHTE UMEET HENONEI0BAHUE
PYHELHOHANBHEIE NEKPBITHE MydT,
0bNa i3I0 HK K3k NPOTHBOMIHOCHEI-
MM, TAK W BHTUKODBOI HOHHBIM CBOA-
creamu, NpuMérenpe abbidne We-
NONLIYEMbIX HOCHATHEX NIKPLTAR
Ha My HTax U CTansi cn

Tak, oK 0 0CAKAIEMYIO
METANNHYSCKYH MATRUUY TESRALIX
NOPOUIKD BLlX CMB30HHEIX MATEAWE-
NOB CO CROMCTOR CTPYXTYPOM Kpw-
CTAanIWYECKoR peweTky [rpaguTa,
aucynkduia MonkBaena, Taneka,
£MeApl W T A NBIBOIMT NOBLIEHTE
MIHOCOCTORKWE CBORCTAA NOKPhI-
Tua (8]

Wa umena HoBbix sMa0e NokpbiTea,
NONYYZEMBIX INEXTHOXMMUMECKHMN

. ece f

COAEPKANMEM XPOMA JATRYAHEHD,

NPHBNEKIKT INEKTPOXUMHLECKHE

L NOKPBITHA, Noay Bl
C MCNONLIOEHAHMEM CTAHO3PTHEIX
TEXHONGT W TEpmogubhyIncHKore

NPOXOAMT CTAANK NP o
sxenpeHns u gopafiotka, Ograko
BOIMOKHOCTH FCTAHOBKN FaNbBa-
HHYECKOR 0BpafoTkn BHYTREHHER
nosepxHaocTM rydT ECM1 He ncuep-
MBIBAKITER HAHECERAEM MEAROrS
MOKPEITAR HE BHCOKONETNPOBAHHBIE
CTanu W cnnasel.

DavHan ycTanoska MoxeT SwiTe
NPUENOCoBNEHE ANA HAHECEHMS
MOKPRITHA HE MyDTE W3 HWZKO-
W CPEAHENErMpeBaH HEX CTaNeR.
B HacToRwes BpeMA Ha AD «THT3»

L DTAUYSNTCA 33METHBIM
pasﬁeruu NO TONWMWHE NOKPEITHA,
HTC Bb I BACT CACKHOCTIA NpW M-
NORLI0BAHMN WX C PEIGOBBIMK
COEBAMHEHHAMM KN3cca NPeMuyM,

T NN MET
HHE NOKP=ITHA A8 aHTHEDPR O JHDH -
HOR JBUAT B NODEPXHOCTA METANAD
W NpMAAHKA @R ocofkiX CROACTE.
C 270l Tovxn 3peHn ocobeid uHTEpRC
NPEACTABAAKT GTERNPOBAHHIE 10~
NUMEPHBIE MaTepWansl. B npouecce
KETOQHOrD INEKTROCCIMASHNR KOM-

B conam ¢ 3Tam np rane-
BAHUMBCKIY METOOR HAHECEHIA N~
EPEITHR [HanpuMep, ranseanmyecko-

no MeTa phbx
NOKPAITHR NDDUCXOANT COUBTAHNE
INEKTPONMTUYECKOrD BEIABAEHWA

ro oAk ran o
focdaTHoro nokpeiTaal Ha MydTe
W3 £Tanel NOBLIWLEHHOM KOPPOINDH-
HOM CTOMKCCTA MOXET CTaTh OQHAM

merannoeca P B HHX AR
NEQCHBIX GTOPONNSCTORB YACTHL
W3 BOGHEIX AWCNEPCHA GTOponnacTa.
9T0 NOIBONNT NONYHATE NCKPLITHA,

w3 cnocofoR pop L

ofna, BbICOKHMHM IKCNNYE-

TALHOHHBIMW CROACTRAMM, B HUCNE
KOTOPHX EbICOKWE NPOTHECKOPRO3W-
GHHBIE ¥ NPOTHEOHIHCCHEIR, 8 TaKKe
GBECNEYMBAKILINE DTCYTCTRHE HE-
OEKUF\HMOC'IW MCNONE30BaHWR KOH-
CHMETEHTHELX peabBoyNAOTHATENL-
MBIK CMAXOK NPK CHOpKE KONOH KW
HACOCHO-KOMNPaccopHsiX Hnn -
capHux Tpyh. Npr 370M HanWsxe
GTOPNAACTE NPUAAET CORANHEHMG
TEPMETHYHOCTh, XUMHYECKYID CTOR-
KOCTh, CNOCOGHOCTE BRIAEPXNBATE
UMKAWLECKAE HArPY KA, @ METaN-
NUYECKan COCTIENADWER DﬁpESYET
®apKac, No3sonauni npuofpecti

WeaBXORUMYI0 MPOYHACTE, TREPADETE
W W3HococToRkocTs (7]

FAKNOYEHWE

1. ¥cTaHoBKa rankEaHKYECKOND Men-
Hends ECMT noapanaer peanman-
BATh MPOLSCE OCAKATHUA MBAHOTD
NOKPLITHA C HUKENSELIM NOACNOEM
B3 TRARKLUAGHHO NPUMEHREMEX
FANBEAHMHECKAX NAHWA, HCNOARIYA
B KE4BLTEE BAHHEI MYDTY, BHYTPM KO-
Topoi paiMewaeTed anoa. Mpw 3ToM
paGeUHE PACTEO DL NOCNEABBATEIb-
HONOOSKNTCR E AETOMATHYECKOM pe—
HUME B NONOCTE MydTe.

TNIOKPBITHA

2 MNenyyeHnoe No HoBGE TexHONO-
THH MEJHOE NOKPETHE DTAWYEET-
€A BRICOKOR 3ATEINER W BLICOKKMA
NPSTHBOIAAHPHEIMM CRORCTOAMM,
ofecnevupamwnMn 3-10 yuknos
CHMHMHBAHN A~ (A IBEHHABAHMR DE3k-
Boabix COROMHEHHA, B T4, KNACCA
MpEMAYM.

3 Mcnonezosanue yCTaHOBKA Fane-
panuyeckoro meguenus ECM1 no-
ZEONAET PACWKHPHTE COPTAMEHT
BEINYCKARMOA NPOAYKUMA 38 CHeT
NPUMEHEHIR HOBBIX SYHKLMGHI b=
HEEK NOXPEITHRA H3 My dTax paznuusLx
Mapok cTanei.
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