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B KploreBBo• O!~eae !B3·01BI CKOBO!PJipOBBB& I 18rG!OBI8BY 

C!8611181pOBBBBY8 CBepxnpoBO~Hll8 BIBY, IS KO!OpYX BBBI!H Be

OKOB~KO la6opa!OPBYX OOB8BOI~OB I KPJUBHI KO~eB~BSI COB8B01l~ 

0DIOYB8m!OR !8XBOIOriR I JO!BBOBKI ~IB DoayqeBIB .. B K8!0l8 .. 

senpepYBBOI D&IKI I SleK!pOUI!IqeoKOrO 00~8818 M8AI BB CBepx-
-

DpOBOAft-.yD DpGBOIOKJ I U8ABJD DOliOaKJ• 
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B !elleRBe JeCKOli:&KJX Jett, B:,qmi!J&H c 1965 ro.zta, pH~ B&JliBo

-accne;s;oBateJIJ;CKIX BBO!ITY!OB :s ·11aautl orpa1e 1 sa py<Se:ao11 asro

!OBBII nonynpo•smneBI!fHII cnoco<So11 <Sou:&moe KouaqecTBO na6oparop

BHX OBepxrrpOBO}.tH~BX M&rHifOB (CIT~), o6na.zt8D~HX ll80TBliROI Blii 

ITOliBO£! CT86HliBS8~HeA~ llOS;D;Hee OT:3611J7IMSHpOB8HBHe rrpOBO.ztltJJKI B8-

ll8li8 :sanycKaT:& npouamneHHOCT:&, KJTopaa nonyqana uayqBoo6ocHo

BaHBYe peKOMeB}.I;8UHH OT PJBOTHTYTOB ITO BbJ60py IIJ OnTBMBli:&BO£! Tep

Y006pa60TKe CBepxnpOBO,ItiHKOBt no KOHCTpyK~II II TeXB01IOriiJH BSrO

TOB7IeBBH mHH~ Ban nepe.ztaH OfibJT, cronylleHHHA npH COS}.I;BBIIJB I 8KC

nnyaTa~HI Kpynuux CllM, o.ztHoBpeMeHHo aKcnepaueHTaTopbl IIJS pasnaq

HhiX 067I8CTe~ H8YKH nonyqPJli.H Ha}.l;eEHbJe, jr}.I;06H.ble .H cpaBHBTeli:&HO 

.nemeBae MarHBTa. 

Ra6opaTopaae coneaoe.na cpe.ztHHX pasuepoB BY~Ha dana tJJ B 0~~, 

B qaCTHOCTH, }.l;liH OCHameHHH 8KCnepPJMeBT81I:&HO~ 6asa KPHOreHHOrO 

OT.nena !B3o KpoMe TOro~ B CBH3H C nnaHalll CTpOMTeli:&CTBB CllM ~liR 

MBOrOKY60BO~ BO}.I;OpO}.I;HO~ nysap:&KOBO~ KaMepa (I] BOSHIK1I8 sa.ztaqa 

oos.ztaHMH uo.ztena CllM c mauo« 6on:&moro ceqeuaa~ cnoco6Ho~ rrporryo

KaT:& TOKH B BeCKOli:&KO KMliOBMITep npa HBnpa~eHBOCTIIJ MBrHHTHOrO 

llOliR }.1;0 40 Ka. nnR pemeHIH ynOMflHYTbJX 38}.1;8q B KQ ]B3 OCBOeHa TeX

H07IOrHH HSrOTOBlieHHH mHH MeTO}.I;BYIIJ na~KH B aneKTp07IHTIIJqecKOrO 

OCB~}.I;eHMH Me}.I;H II HSrOTOB1IeHbJ 007I8HOPJ}.I;bJ BHyTpeHHIIJM }.I;HaMeTpOM OT 

40 .zto IOO uu c aanpa~eHHOCT:&m nona 30 + 50 Ka 1 uo.zten:&Hafl CllM 

BHyTpeHBIIJM }.I;HaMeTpOM 350 Mil H8 none 25 Ka [21~ 
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Baa~ane, KaR 6onee npocroM, ocBoeH uero~ HenpephlBHOM na~KH 

OBepxnpoBO~Hmux npoBOROK uapK~ HU-50 K ue~HO~ won:&re~ 0~H8KO 

IT8HH8H WMB8 PJMeeT BeKOTOpHe Be~OOT8TKHo Bo-nepBMX, ~MCTOT8 Me~ 

B won:&re ~aEe uapKM ME opaBHMTenoBO HeBeneKa - ee y~en:&Hoe co

npOTMBUeBPJe _p npm 4,2°K <? 273oK/.P 4 , 2oK ~ 60) npu11ep:ao B na 

paaa BHWe llO opaBH6HMD C~ 008X~eHHO~ npM aneKTpORMTPJ~eOKOM 

nponeoce Me~H ~ 273 oK 6o 4 ; 2oK ~ I30), ~TO CHMX88T CT80M71M3H

pym~ CITOC06HOCT:& ~OU:&rH B CflM~ BO-BTOpHX~ YGTBBOBKB ~UH na~KB 

mmB 6on:&moro ce~eHBH nony~BJ)TCR ~peaMepao rpo:u:oa,nKBMJIJ ~. STH npa

~PJBbl npBB811JIJ K rouy, ~o naa:aaa mmHa npliJMeaeaa B ae6on:&WJIJX oo

neaol~ax 0 ~8CTH~BO~ OTB6B7IB3BUMeM, a 6onee KpyiTBble COR8HOB~, 

B TOM ~~one,u :u:o~en:& [2] uaroroBneBH B3 nearhl, nonyqeaaOM nyreu 

ue~BeHMH aa 6apa6aaax. 

HBEe OllBC8HH T8XHOROrBH B YOT8BOBKB ~11H M8rOTOBU6HBH CBepX

npOBO~~~X mua, coa~aHBHe B KO RBS. 

II~ MeT0,1{ natiKB 

!~ KOHOTPYKUBH WHBN 

Bo Bcex onmcuBaeuux muaax npuueaeaa cBepxnpoBo~amaa npoBo

noKa MapKB HU-50 B naryaaou (R-62) noKpblTBB~ ~BaMeTp cBepxnpo

Bo~amero KepHa COOTBBRHeT 0,25 MM, BapyEHHM ~1/JaMeTp npoBOROKB -

0,33 MM. fipOB0110K8 llPBll8HB8 K Me~BOM WBBe C Berny60KBMB npo~011:&

BNMI KaBaBKaMI (prWo I). Lionon:&aoBaBa Me~:& MI B npPmoM IIOC-50~ 

Tpe60BBBBH K S718KTponpOBO~BOCTH apBITOH H6BblCOKB, 1'BK KBK BK118~ 

0110H llPBllOH (20 + 50 MKM) B T8IT1ll- M S718KTpOOOllpOTBB11eHBe MeE~y 

OBepxrrpOBO~HmBM KepHOM B ue~HOM neBTOM COB3MepHM C BK118~0M 118-

TYBHOrO ITOKpblTBH~ Paoxo~ npBITOH B8 B3rOTOB1leHBe neHTbl HeBe11BK, 



n unou 

~-----------~'~----------------~ 

PRe. I. KoBCTpyx~•• csepxnposo~•~el mKHK, xaroTo~e••ol 

ueTO.l-'011 naiiCx. 
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~~0 fl03BORffe~ npMMeHH~E BMeO~O ITQC H 6onee ~oporo~ HB~JI. Herny-

60KBe K8B8BKB H8 mmHe Dp0K8T8BH B py~HHX B81BK8X B ORyE8! ~Iff 

paBHouepHoro paonpe~enesus npoBonoKM no oe~eHmm mmHH m ~na no

ny~esma 60RimeA flOBepXBOO~B oonpiKOOHOBeHHff OBepxnpOBO~HMK8 I 

ue~~~ Texuonoraa npoKaTKI auanorH~Ba onmoaHHOA B [3]~ 

2~ OnaoaHme yoTaHOBOK 

TexHonoraa naMRB 6una o~pa6oTaHa Ha He6onimo~ ycTaHOBKe 

(pee. 2). Ha o6paa~oB neH~, maroToBneHHUX Ha yoTaHOBKe, HBBHTU 

npo6HHe KBTymKB BBy~peHHJM ~JaMeTpOM 20 MM. Pe3yHiT8TH MCfiHT8-

HHM KBTymeK OK838I1Ci Y~OB16!BOpl!eliBYMI. BYHCBHRICi 18~00!8!

KI yOT8BOBKI 1 rnaBIHI - 8!1 DOIOE8BI8 081iBIKI lift Olff!lff Dpi

DOft 0 18BTS, BSXO~ft~el 18 BIBBY, BIE8 ypOBBft npiDOft. CaJiBIK 

6YC!pO aa6BB81Cft npiHOeK I OKBCI8MI. noaToKy B BOBOI yoTaBOBKe; 

pao~I!IBBOI Bl M8rOTOBIIB18 60nimoro KOJiqeo!BI 18B!Y, ClliBIK 

pacnonoze1 sa~ ypoBJeK npanoa c !IKIK pacqero•, qro ocBOBBoe 

KonuqecrBo nptnoa, yBneKaeuoe netrol, ycneBaer creqi ~o ee no

na~allff B oaniiiK. 

Cxe•a 6onee KPYBBol ycoBepmeto!BOBIIJGI yoraJOBRI npoRaBo

~~reniBOC!im~ 5 K SIBS B KIBY!Y npe~Of8BI811 BB PIC. 3~ CBepx

npOBOlH.-e npOBIIOKI 18BI!H 18 Of~61iBHe KlfYmKI I, KO!Opse 

ClarKI npiTOpMOE81H 0 HOMO.iiD peSIIOBOI HXSO!IBUo ITpO~IXIPOB81-

18ff ue~Jaa ne1!e paaueme•e Ba 6apa6a1e 2~ ITpoBonoKM, cua!uBae

uue o KaTymKH I, nponycKamrca ~epea !opuoa 3 1 rpe6eiKY 4, o6ec

ne~HBam~m pacnpe~enesue npoBonoK no RaHaBKaM nes~u~ ITepe~ BaH

HoM 0 paonnaB18BBhlM npmnoeM 5 neHT8 H npOBOROK8 OM8~HB8D!Cff 

~IIDCOM {ch(~~), B8XO~ffmHMCff B B8HB8X 61 0 HOMO.iiD nopOROBOBOrO 



PHc. 2. YcTaHOBKa ~g ~aroTOB~eHHS caepxnpo

ao~s~ei WHHH MeTO~OY naHKH. 
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CxeMa ycTaaoaxx ~· •aroToa~e••• 
csepxnpoao~••el mxR~ MeTOAOM 
nalxx. 
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pOHMKB M KHCTOqKM M flO HanpaBHHIDIDBU pOHBK8M 7 HBflPBBRHIDTCH B 

B8HHY• ITocne BBHHH M36MTOK npMUOH CBBMaeTCH CBRbB~KOM 8, OT 

pa60TH KOTOporO B 3HaqaTeHbHO~ Mepe 3BBMCBT KaqeCTBO WMHMo 

CBHbHMK Be ~OHXeB 386MBBTbCH npBnOeM H OCTBBRHTb HB neHTe qac

TM~ ynnoTHammero uaTepmana~ Mcnpo6oBaHs paanmquHe HanonHBTenm 

- ac6ecT, Kola m ~ToponnacT, KOTopu~ noxaaan nyqmee peaynb

TBTHo B nocne~BeM BBpM8BTe MCfiORb30B8H8 nneBKa B3 ~ToponnacTa 

TOHmBHOii 0;3 MM; KOTOpaa C ~Byx CTOpOH OXBBTHBaeT UII'DBY B no~

XHMBeTCH K Be~ 0 fiOMOmbiD pe3BBOBbl[ npOKHB~OK: C8HbHMK pa36HT 

B8 ~Be qacTB - qepHOBYD B qmCTOBYDo 

ITpmnoD nnaBHTOH c rrouombm snexrponnmTKB 9: ~eHTB nocne canb

BHKOB OXR8JIC,Zt8eTCH; OOnpBKBCBHCb 0 KPBBORBHe~BO~ CTeHRO~ 6aqxa 

IO, Harronaaeuoro Bo.ztoM~ ~ononamTerrbBOe oxna:ac.zteHme, B onyqae He-
" 

06XO,ZUlJMOCTH, MOJICeT BeCTMCb C flOMO.I\biD B03.ztYUIHOrO 06,ZtyBB o Bee OITH

CBHH!>Ie aneMeHTbi YCTBBOBKH yxpenne::Jhi Ha OBapeHBOM 03 yrORKOB 

CTO~Ke II~ roTOB8H WBB8 BBBI'DBBeTC.~ H8 THHymmM 6apa6aB !2. 

IIocne maroToBne:s~a napTMPJ mm::ia npoMDIBaeTca B BBHHe c Ten

no~ Bo.ztoM npm nepeuoTKe c 6apa6aa3 Ha 6apa6aa~ 

III. MeTo.zt snexrpoocilJIC,zteBBH Me,ztm 

C nouombm sneKTponmrmqecxoro oca:ac.zteHMH ue~m maroToBneHH 

UIHBfl .ztBYX KOHOTPYKilB~ (pPJCo 4). BupmaHT A - WBB8, COCTOamaa B3 

CBepxnpoBo.ztHmPJx npoBonoK Mapxm HU··SO, noKphiTbiX c o6omx cTopoH 

oca:m:.zteHHO~ ue~biO. ffiuHa rrpe.ztHaaaaqeHa .ztna na6opaTopHux ooneaom

.ztOB cpe~Bft?X paauepOB B pacqPJTBHB liB TOKB 600-!000 a. BapBBHT E -

WBHB 0 Me,ZtbiD, OCB:m:.zteHHOM BB neHTY M3 Me.ztB MBPKH ME M BBXO.ztHmyiOCH 



0 ~ ca tHH0/1 Mel ep:z;, 'R~l!. 
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Bacuaum ;:::; 
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Bopua1-1r'1 5 

P•c. 4. Kosc~pyKQBS caepxnpoao~~el mxas, 
B8rOTO~eRBOI MeTO~OM &~eKTpO~BTB

qecxoro oca~es•• •e~•· 
BapxaaT A. ~ayxcTopoBaee •eABesxe caepxnpo

so~~eA npoao~oxx. 

Bapx&BT E. Oca~esxe •eAR sa •eAR~ DOA~oz
xy • caepxnpo•oAs~ym npoao~oxy. 
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Ba Be~ npoBonoKy HU-50. Mia S!O~ mHBbi BBBMT YO.ZJ;en:&Bbi£i ooneHowat 

(2] BeOOM OK0110 700 Kr~ 

PaoqeTHbi£i pa6oqe£i TOK meHbi npe yonoBeA rronHOH ora6eneaauee 

B yonoBeax ropneBoro oxnam.ZJ;eHea EH~KHM reneeu - 2500 a~ 

Ton~eHa ooa~.ZJ;eHBo£i ue.ZJ;w B o6oex BapeaBTax ae npeBumana 

0,4 MM, ITOITbiTKH nonyqaT:& 6onee T011CTble 0110H ITpHBO,ZI;A1IH K yxy~we

Hr.ID KaqeOTB8 ITOBepXHOOTH (BapoOTbi, mepOXOBBTOOTH)o B M6~BO£i ITO,ZI;-

110~Ke HM6IDTOH K8H8BKH ,ZI;liH ~HK08UAH ITpOB07IOK, nonyqeBBble npOK8T

KO£i, noone KOTOpO£i 7I6BT8 npOXO,ZI;H1l8 CB6T7Ibl£i OT~Hr. 

KaqeoTBO ooaE~eBBOH ue~e npoBepanoo:& no rrpoqnooTm onenne

BHH ITPOB01IOKM 0 ITO,Z1;1lOmKO£i M no BBemaeuy BM,ZI;yo ITpA HCflbiT8BHH B8 

eare6 npo6uaa meHa Bbi.ZJ;epxeBana 60 ore6aue£i Ba 90° ~o nonBoro 
<II 

paanoua, npeqeM npH 20-u crH6aHHH n:>aBenao:& nepBaa Tpe~eaa e 

OT01l8HB8HMe flOKpbiTMH~' 

MeTo;n; aneKTpoooax.ZJ;eBHH ue.n;e Ha]:o~MT mepoKoe npeueBeHee B 

rrpOU:biW1l6HBOOTM ,11;1lfl nonyqeBJHI ITOKphtT.4£i [ 4ll5 J ~ 0.ZJ;H8KO B 601l:&WHB

OTBe onyqaeB T01IInMB8 008JK,ZI;eBBOrO 01I·)fl H6B61IHK8 - OT IO ~0 60 MKM 

( 6 J, oTp. 209 ~ IIonyqeuee ueo6xo~zn.10.ro B nameu onyqae onoa T01llitH

BO~ 0,3 + 0~4 JIM BIT01IBe B03MOJltBO np~ 0061IID~6BHH B OOBOBHOM OTBB

;n;apTBO£i T6XB01IOrHM no;n;rOTOBKH H Me,Z~;geBHfl 0 peBepoepOB8BH6M TOK8 

[4] o xopommu nepeuemeBaBeeu aneKTplnHTa. 

IIoprutoK oneparudt no~roroBKH e pa6orbl onen;YJOIIU'£i: 

!~ 0lJHCTR8 ITOBepXBOOTH R8TO;D;8 ~1leHT8-ITO;D;1lOJitK8 H OBepxnpOBO

;D;fl~BH npoBonoKa): uexaaeqeoKoe y.ZJ;aneume rpHam H one;n;oB Maona 

(ueranneqeo:rtoD meTKo£i). 
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lJMBqecKoe ode8alpBB8BB8 "B8BCKOI 13B8C!aD", paaBe~eBBOI B BO~e 

,llO COC!OBBift al,llKOI K8.11Uf 1 KO!Op;fl) BSBOC.fl! B8 DOBepXBOC!i 

18B!Y-BO,llliOaKI B p&C!Bpam! BOIOC.Il:ffOI ll8!KOI. 

RpOIIYBK8 B ropftqel I XOIO}(BOI BO,llt3. 

TpaBI8BI8 !0~ p&C!BOPOM 880!BOI KICliO!Y C ~ei:&D JJ(818BBS OKIC-

JOB. 

fiOB:rOpB8ft DpOIDlBK8 B rop1111el I X0110,llBOI BO~e. 

CyDJR&. 

CBepxnpoBo,lls•aR npoBoJoKa nepe}( DJ>Oxo~esae• nepeqacJesasx one

pa~•l BPO!Ipae!Cft B8!Kol, CMoqeBBOI 8~8!0BOM~ ,lllft J,ll818Bift 018-

,llOB l'p8W1!8~ OC!8B.IX0ft DOCie ee narO!OB18BBft. 

,._ 

2. 9JeKrpOIIflqecaoe ooa~esne Me}(B. 
41 

Me)lB8BI8 B8 I{IJIIB,llpBqecKOM CSftpacJase (oM. p88}(81 m.s) :88}(8!-
0 

CH B KBCIOII 8118K!POI1!8 BPI !8MDEtp&rype 3Q-36 C • K&!O,llB8ft III0!-

8001':& !OK&. D0.1Ul8J)aiB88!CB OKOJIO 2-f·3 8/11.•2• PeBepc !OKS COC!&B

Iftl !0:2(cex). CKOpOCl':& OC8~8BBH npauepBO p&BB8 20 UKMjqac. 

Ocy•ectBiserca aoC!l).flBBoe nepeMeDJP.IBBBie aueKrponara. 

O.llBB paa B Be}(elm npoBo~Btcs Kopp~K!IPOBKa 1 Wll:&rpa~BH aJeKtpo-

111!8. 

3. OcJpacJOtKa DOOle K8~BEBIH 

RpOIIRBK8 B XOJlO}(BOI B0}(8 1 CpKa. 

fi&CCIBipOB8BI8 C DOMOlltal) XpOitOBOrO 8Brl,ltpB}(8. 

fipOUYBK8 ropaqel I XOIOlBOI EOltOI, CJIIKB. 

4.KOB!POI:& Raqeo!B8 DOK]>fi!Bfl. 
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3~ 3rreKTpOTI~Thl 

HaHeceHHe Me~HhlX noKphlT~~ oohl~Ho rrpo~aBo~~TCH B K~CTihlX H 

U~BH~CThlX 3TI8RTpOTI~Tax. u~aH~CThl~ arreRTPOTIHT He OhlTI np~MeHeH 

13-38 ero TORCH~HOCT~. 

CocTaB K~cnoro aneKrporr~Ta: 

M8~b cepHOK~CTI8fl (CuS04 .5H20) - 200 r/TI~Tp ~~CT~TITI~POBBHHOH 

BO~hl; 

KHCTIOT8 oepHOK~CTIBfl (H2S04) MapKH ~A ~n~ OCq - 50 r/rr~Tp 

~HOTHITTIHpOB8HHO~ BO~hl; 

on~pT 3THTI0Bhl~ (C2H50H) - 5 r/TI~Tp ~HCTHTITIHpOBBHHOM BO~hl. 

B 3TOM 3TI8KTpOTIHT8 BHO~HhlM ~ K8TO~Hhl8 BhlXO~ ITO TOKy rrpH

MepHO O~HHBKOBhl, IT03TOMY np~ pa6ore He ppOHCXO~~T pe3ROrO H3Me

H8HHfl COCT8B8 3TI8ItTpOTI~T8. KoppeKT~POBKB rrp0~3BO~HTCH B COOT

B8TCTBH~ C ~8HHhlMH 8H8TIH38 9 np~ ~BYXCM8HHO~ paOOTe - rrp~MepHO 

O~~H p83 B He~eTIIDo ITpOCTOTB COCT8B8, CTB6HTibHOCTb, H8BhlCOK8ff 

CTOHMOCTb ~ XOpomee K8~8CTBO ITOKp~THff IT03BOTIHIDT ~CITOTib30B8Tb 

3TO! 3TI8KTpOIT~T ~Tiff ~3rOTOBTI8H~ff CT86HTI~3~pOB8HHhlX lliHH~ 

4~ YcTaHOBKa ATIH MeAHeHMH co crr~parrbHhlM 6apa6aaoM 

06merrp~HffT8ff T8XHOTIOrHR Me~HeH~ff CBepxnpOBO~HmHX lli~H CBH-

38H8 0 ITpHM8HeHH8M ~~TIHH~p~qecKoro 08p808H8 (OM~ p83A8TI ffi.5)~ 

B TBKHX crry~aflX yCTBHOBK~ ~M8IDT OOTiblli~e ra6ap~Thl, TBK KBK rrpo

CTpaHCTBO BHYTPH 6apa6aaa ae ~cnorrbayeTCHo B KO ]B8 npe~nomeH 

~ ocymecTBrreH cnoco6 Me~HeH~H co "crrHparrbHhlM11 6apa6aHoM, npH 

KOTOpOM KBTO~ H 8H0~, pa3~8TI8HHhl8 ~30TiffTOpOM, CBHBBIDTCH B 

CIT~p8Tib (p~c. 5). ECTIH ITO~TH H8 M~HHMBTibHOe paCCTOHH~e Me~~y 



+ 

flfl -
[.:fe£xnpoilo(JHuK :JzlOuaHm f 

~t~--~~~~~~~ea!~~!!~·!!~!!!!!!u.!3!o.!~a~~~u.~~~,,~ 
T ..),W,,H J71J!PrJ!)1¥ JfY"! H m lim ' 

~- fteiJH61tit]'lftW 1-] 10 "-15 
(8e xn oBoiJHUK Baput!Hm 2 
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UJOJlfl Ul/ 

. PHC. 5·~ Cxeua paCIIOJio:&eHJIH CIIllpa..lbBHX S.leKTpO;JtOB:l 
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~ll8KTp0~8MM, TO MO~HO B H8CKOll~RO p83 yMeH~lli~T~ p83M8phl BBHHhl 
~ 

~ o6~eM aneKTpon~Ta. HecKon~Ko yrrpo~aeTcH KOHCTPYKU~H ~nH Ha

MOTK~ CBepXITpOBO~HmeM ITpOBOllOK~ ~ M3~HOM ITO~TIO~K~, TBR KBK 

OTCYTCTByeT rrorrepe~HBH ITO~a~a, KOTOpBH HBOOXO~~Ma B cny~ae U~

TIMH~p~~eCKOro 6apa6aHao O~HaKo rrpe~rro~eHHOMY crrocooy rrp~cy~ ~ 

pH~ He~ocTaTKoB: Bo-rrepBhlX, Manoe p3CCTORHMe Me~~ aneKTpo~aMM 

ITp~BO~MT R yMeH~lliBHMID BhlXO~a OCO~~eHHO~ Me~~ ~ HepaBHOMepHOMY 

ee pacrrpe~eneH~ID ITO ITOBepXHOCT~ (60llnlli8 y KpaeB)o ITocne~Hee OO

CTOflT8TI~CTBO 38CT8BllH8T ITpMM8HHT~ OTBlleKarom~e K8TO~, paCITOllO~eH

Hhl8 ITO Kp8HM lli~Hhlo 

Bo-BTOphlx, He~ocTaTo~Hoe pacnpe~eneHMe rroKphlTMff no ~HMHe. 

~' B-TpeT~X, H800XO~~MOCT~ YKll8~hlBBTn B 6apa08H y~e O~~meHHhle 

M BllOHHe ITO~rOTOBH8HHhle ~HH M8~B8H~ff KOMITOHeBThl, ~TO MeHee y~o6-

-HO, ~eM O~MCTKB H8ITOCpe~CTB8HHO HB UMllMH~pM~8CKOM 6apa6aHeo 8TM 

llpM~~Hhl 38CT8BMH~ HBO rrepeMTM R Tpa~MU~OHHOM T8XHOTIOrMM H8 TOM 

8Tarre, KOr~a ITOTpe60B8llOC~ M3rOTOBMT~ OOTI~lliOe KOTIM~8CTBO lliMHo 

Crr~pan~ (pMC. 5) COCTO~T M3 MenHOM ll8HThl-8H0~8 (ce~eBMBM 

Ix70 MM2, Me~~ MI), M30UHUMOHHOM neHThl (nneHKa rronMBTMneHTepe

@TanaTHBH ce~eHM8M Ix80 MM2 )~ ITO~TIOMKM 6y~ymeM lliMHhl, cny~ameH 
KBTO~OM (MenHafl TieHT8 ce~eHM8M 0,5x50 MM2), ~BYX OTBTI8KBIDmMX 

KaTonoB, pacnono~eHHhlX no RpaRM rro~no~K~ (Me~HaH neaTa O,SxiO MM2 ~ 
M CBepxrrpOBO~flmeM npOBOTIOKM: 

HaBMBKa cnMpan~ ocymecTBTiffeTCB c noMom~ro npMcnoco6neH~ff 

(pMCo 6) 9 KOTOpoe conep~MT: 

I: KaTylliKB ~Tiff HBMOTK~ "naKeTE" (aBo~, ~30llffUMfl, KBTO~): 

2~ CnMUhl~ 

3: rpe6eHKB nnff YKllB~hlB8HMfl CiepxnpOBO~HmMX ITpOBOTIOKo 
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4. YcTpOMCTBO ~ITH HaTH~eH~H CB9pXrrpOBO~Hm~x npDBOITORo 

5o KaTylliR~ co CBepxnpoBO~Hm~M~ npoBorroRaM~o 

6~ YcTpOMCTBO ~ITH TOpMo~eH~fl R3TymeR CO CBepxnpOBO~Hme~ rrpo
BOITOROMo 

7~ Py~Ra ~nH Bpamen~H 6apa6aHao 

IIopH~OK coopn:~ cnfllparr:onoro 6ap36aHa cne.ZJ;ymm~ti: 

Karymn:a I c cimaHI.'(aM~ ~aRperrnHe rcH Ha ocPJ o II a ReT ( ano~-KaTo~

MSOITHU~H) CBepnyT B pyiTOH. CBepxnpo:30~HmaH DpOBOITOKa, HaMOT8HH8H 

Ha KBTYlliK~ 5, C ITOMOI.q:OIO DpP.ICITOCOOITeH!7H ~ITH H8Tff~8H~H ITpOBOITOR£1 4 

£1 rpeoeHR£1 3 ITITOTHO YRIT8,l(b!B88TCH B llpO~OIT:&Hbie RaHBBff.£1 OCHOBHOrO 

RaT on; a o Tip~ TIOMOI.q~ p~R£1 7 Ka TYlliiia c: qJITaHU8Ml1 ITpl1B 0~£1 TCH B ~B£1-

J!t6HVJ6, ITO Mepe ITOCTYITIT8HPJH "TI8R6Ta" H8 Ka~ymRy BO qJITBHUbl CTaBHT

CH cn~u;hr 2, ooecneq~Barom~e aa~aHHhi:t1 mar naMOTR~o Bee ycrpotiCTBO 

~ITH HaMOTI\~ CITPJpBIT:OHOrO 6apa6aHa Rpmi~TCH Ha paMe 8~ 

KaTylliRB B coope rrorp~aeTCH B 118HHY C sneRTpOITP.ITOM (pP.ICo 7) • 

Ben~lJ~Ha mara HBMOTK!it onpe~enHeTCH ll03MOJKHOCT:DIO DpOTeKBHHH ITpO

uecca oca~~eHHH. HauorKa .11 Me,l(ueume npoBO.l(Hnac:o c maroM 5 uu, 

IO MM, !5 MMo IIpm mare 5 MM oca:m:,21;eu~e H~eT crra6o ea-as o6e.l(HeHHH 

paCTBOpa M6llt,l(y BHO.ztOM M K8TO,Z{OM, ITOl:,TOMy He06XO,l(MMO nepeMeWPJBB

HMe ~ TIO,Z{OrpeBBHMe aneKTpOHHTB,TIITOTF.OCT:D TOKB D K =·!+!,5 aj,n;u2 ~ 
TeunepaTypa sneKTPOH0Ta I8+20°C~ 

nnH HBMOTKM, M6~H6HPJH 0 XPJMHlJeCKOti oopaooTKM ~0 £1 ITOCITe 

Me~HeHMfl npPJMeHeH IJ;MIT£1H~p~qecK.11ti 6apa6aH, CBBIT:DUOBBHHblti M3 H~CTO

BOti Hep~aBerometi CTBITP.Io fioBepXHOCT:O OapaoaHa M8X8HMlJ8CKPJ He oopa-
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ITo~rOTOBKa CBepxnpOBO~HmeH lli~fhl K Me~HeH~ID npOBO~~TCff B 

cne~~an1HOM np~cnoco6neH~M (p~c. 8)~ Ha CTOMRBX I rrpMcnoco6ne

H~ff yCT8HOBH8H 6apa6aH 2 ;n;~aMeTpOM 550 MM M BbiCOTOM I440 MMo 

C ITOMOm1IO nattft~ 3 KOH~hl CBepxnpOBC.ZU~mei1 npOBOHOK~ 4 38KpenrreHhl 

H8 M8,1J;HOM ITO;ZJ;HO~Ke 5, npe;n;BapMT8llbEO H8MOT8HHOM H8 6apa6aH~ 

KoH~hl Me~HOM no;n;no~RM aaKpenneaa aa 6apa6aae 6onTaM~~ CBepxrrpo

BO~ffm8ff npOBOHOKa YKH8,1J;hlB88TCff B K8H8BKM Me~HOM ITO~HO~K~ C ITO

MOm1IO HarrpaBnHromero pon~Ka 6~ 

ilpMCITOC06neBMe ~llff paBHOMepHOM ITO~aq~ ITpOBOHOKM ITO BMTK8M 

COCTOMT ~3 meqeK 7, rpe6eHKM 8, K8TyllieK 9, llieCT~rpaHHOM H8ITp8BllffiD

mei1 IO 0 TOpMoaa ~nff HBTHEeH~ff rrpoBorroK II. 
'~ 

CBepxnpoBo~HmaH npoBorroKa cxo;n;~T c KaTyrneK ~ npoxo~~T qepea 

rpe6eHKy, KoTopaH co6MpaeT ee B rryqoK, M aaTeM qepea HanpaBrrffro

m~« porrMK yKrra~hlBaeTCff Ha Me;n;Hyro nonnoEKY (pMCo 4, BapMaHT E), 

n~6o npHMO Ha 6apa6aH (p0c~ 4, BapHBB! A)o B KaqecTBe npocTaBKM 

Me~;n;y BMTK8MM crryEMT M8,1J;H8ff ~30HMpOB8HH8ff 8M8ll1ID ITpOBOHOK8o 

Eapa6aH C H8MOT8HHOM neHTOM ~ ITpOBOHOKOM, npome~lli~M COOTB8T

CTByiDmyiD o6pa60TKy, aarpyEaeTCH B B3HHY ,1J;llfl M8~HeH~ff (pMCo 9), 

ycTpoeHHYID crre~yiDII{MM o6pa30M~ TOKOIT)~BO~ff!I{ee KOHb~O I C H8B8lli8H

HhlMM H8 Hero 8H0~8MM 2, M3rOTOBH8HR~M~ ~3 Me~M M8pK~ M3 C8Q8HM8M 

IOXI00 KM2 , yCT8B8Bll~B88TCH H8 MSOrr~pyiDII{MX npOCT8BK8X 3 Ha Kp8ff 

~yTepOB8HHOrO BMH0ITTI8CTOW. ~4 COCY~3 5~ KOTOphlM CBapeH 03 H8pEa

B8IDII{etf CT8ll~o BHyTpeHHMM ;n;~aMeTp CO,Jy~a 700 MM, BhlCOT8 I380 MM~ 

eMKOCTb ,-.J 500 7L8HeRTpOTI~T8o ,1I7Iff IT8)8M8lli~B8HMH 8ll8KTporr~T8 MMeeT

Cff B03~YillHHM H8COO 6. 
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Eapac>aH 7 onepT HR TeKOT07IPJ!~OBbie no~cTaBKH 8~ 

llepe~ rrorpyJKeH£1614 B 37IBKTPOJIHT 8HO,Z(bi oC)e3JKPJpMB8IOTO.fi 

"BeHCROM 113B80T:OIO" 1-1 rrpoTp8B1IHB8blTOfl 830THOM RHC7IOTOMo 

KaTO,Z(OM C7IYJKMT 6apa6aH C H811MTOM H8 Hero IIpOBOJIOROM MJI£1 

7I8HTOM~ Hepa60QH8 Q8CTW 6apa6aHa ITOKpbiB8IOTCfl U8IIOM-7I8KOMo 

Bos~ymHbiM Hacoo ~7Ifl rrepeMem~BaHHH aneKTp07IMTa (pMc. IO) 

rrpe~CT8B7Ifl8T coC)oM: IWHIJ;BH TpMQHbiG Tpy6KM I £1 2. 97I8KTp07I£1T qepes 

OTB8pCT£1fl BO BH811IH8M Tpy6Ke B I-H:1JKH£18M Q8CTH B8HHbi 38XB8TbiB88T

Cfl IIOTOKOM BOS~yxa, M~YII{HMH £13 BHyTp8rJH8M Tpy6KM MBiliHnlllero ~1'18-

MeTpa 0 Bbi7IMB88TOH B B8HHY Bee B8pXH8M Q8CTM.B BM~e CM8CM JKH~

KOCT£1 1-1 BOS~yxa. 

3asop MeJK~y 8HO~OM £1 K8TO~OM COCT8~7IffBT 55 MM, QTO ITO 7IM

TepaTypHbiM ~8HHhlM 1'1 KOHCY7InT8IJ;MflM CO CIIBIJ;£187IHCT8M£1, HB7IH8TCfl 

HBBO He~ocTaToQHhlM. BeticTBMTB7InHo, npM rrpo6HbiX Me~HeHMHX rroKpbi

TMe 6hl7IO HennoTHhlM M !liepoxoBaThlM. O~HaRo~ nocrre BBe~eHMfl nepe

MemMBaHMH "' rro~orpeBa aneKTporrPJTa yKasaHHbie Bhlme ae~ocTaTK£1 

6bi7IPJ ycTp8H8Hbi 1'1 IlOllyQBHO BITOTIH8 .~o6pOKBQ8C TBBHH08 ITOKpbiTHe o 
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IY. B bi B 0 A bi 

I. Coa~aHa aKorrep~MeHTanLH3H yoTaHOBKa ~~H ~aroToBneBHH 

l180TvfCIHOOTB6M DM3MpOB8HHOtf lli~HbJ M1~TO~OM HerrpepbiBHOM ITBMKM o 

2~ Coa~aHa aKorrepMMBHTanLH:HI yoTaBOBKa .l(DH MSrOTOBHBHMH 

l180THl1HO M ITODHOOTLID OTa6~DM3~pOJ38HHOI lliMHhl MBTO.l(OM 8D8KTpOH~

TI.1l180KOrO 008lK,2J;8BHH MB~H B nOITI.1pHDLHOMn 6apa6aHe~ 

-
3 ~ Coa.Zl;aHa rronyrrpoMbilli11BHBaH yom HOBRa ,I(DH MaroroB neBI.1H 

l18CTM"<1BO M ITODHOOTLID OTa6MDM3MpOl8HHOI lliMBhl MBTO,I(OM 3D8KTpOHM

TMl180ROrO 008lK,I(8HMH MB,I(M H8 UMHMf.l(pMlieCKOM 6apa6aHe. 

4o ilpMM8H8H B03.l(YlliHhlM HBCOC .l(HH MHTBHCMBHOrO rrepeMBlliMBB

H~H aneiCT ponMTa. 

5. ilpe,I(HOlKBHB KOHCTPYKUMH DODHOCTLID CTa6MDH3HpOBBHHOB 

lliMHhl, rrpM KOTOpoB CT86MHM38UHH ocymeCTBHHBTCH 38 Cl18T M8,l(HO~ 

HBHThl-ITO~HOEKM, a KpeiTHBH£18 CBepxrrpOBO~Hme~ ITpOBODOKM K ITO~

HOlKKe ocymeoTBHHBTOH ITYTBM OC8lK,I(8BMH TOBKOrO (0,3-0,4 MM) OHOH 

M8,ZU-! o 

6o C ITOMOmBID OITMC8HHOtf T8XBODOrHM M3rOTOBH8Hbi na6opaTOp

Hbie MarHHTbi M KpyiTHBff MO,I(eHBBBH CBepxrrpOBO,I(HmaH M8rHHTH8H CH-

CTBMa. 
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