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BBE,4EHHE 

Ilponopn8ouan&uwe I<aMepw /I/ uaiiiJIB m8poi<oe np8-

ueueu8e B 3I<cnep8ueuTan&uoi W838I<e swcoi<nx 3Hepr8i, 

O,IUiai<O nepeXO,[l OT Tal< Ha3'biBaCM'biX "ny'II<OBWX" J<aMep 

C C8rHaJihH'biM8 npOBOJIOI<aM8 AJIBHOi AO 300 MM I< npo

UOp:nBOHaJihH'biM J<aMepaM 60JihW8X pa3MepoB JIBJIJICTCJI He 

CTOJihi<O I<OJIB'IeCTBeHHWM, ci<OJihi<O I<a'leCTBCHHWM. KaMepw 

C pa60'ICH UJIOJ:na,AhlO 900 X 300 MM2 /AJIBHa C8rHaJihH'biX 

HBTeii UO O,IUIOB 83 I<OOp,IUIHaT OI<OJIO 950 MM, mar HaMOTI<8 

2 MM/ JIBJIJIIOTCJI OAH8M 83 Bap8aHTOB 60JihWBX npo

UOp:nBOHaJihH'biX J<aMep, 8CDOJih3YCM'biX B 3I<CDep8MCHTaJih -

8'biX ycTaHOBI<aX / 2/. 

KOHCTPYKIQUI 

060VIii B8A O,IUIOB 83 ABYX OAHOI<OOPA8HaTHWX /x 8 y I 
nponop:nBOHaJihH'biX I<aMep pa3MepoM 900 X 300 MM 

2 
UOI<a-

3aH Ha puc. J. Ilonepe'IHOC CC'ICH8C CXCMa T8'1HO Dp8BCACHO 

Ha puc. 2. KaMepa COCT08T 83 'ICT'blpex paM - ABYX BHCWH8X, 

B'biDOJIHCHH'biX 83 aJIIOM8H8CBOrO DPoW8JIJI 8 CTCI<JIOTCI<CTOJIB

TOB'biX DOJIOC, 8 ABYX BHyTpeHH8X, CI<JieeHH'biX 83 CTCI<JIOTCJ<· 

CTOJI8TOB'biX DOJIOC. MainapoBaJI DJICHI<a TOJIUVIHOi 0,06 MM, 

B30JIBp)'IOIQS.Jl ra30B'biB 06'hCM I<auepw, BI<JIC8BaCTCJI Ha 

BHCIUHIOIO paMy DOA CTei<JIOTCI<CTOJIBTOB'biC DC'IaTH'ble 3JICI<

TpoA'bl I<a TOAHOii nnoci<oCT8. Bwcoi<OBOJihTHwe nnoci<oCT8 

HaMOTaH'bl npOBOJIOI<OB 83 6epBJIJIBCBOi 6pOH3'bl ,A8aMeTpOM 

0,1 MM C marOM 1 MAC Dp8 HaTJDKCH88 300 Z. )J;JIJI HaMOTI<B 
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Puc. 1. 06111uii euo nponopijUOHllA•Hoii ICaMepw c pa6o'lell 
TUIOIIIQObiO 900x300 MM 2 • 

CHrHaJII,HOH llJIOCKOCTH C War oM 2 MM HCllOJlb3yeTCJI 30JIO • 

"'eHaJI BOJiblbpaMOBaJI llPOBOJIOKa ,IUiaMeTpOM 0,02 MM npH 

HaTJDKeHHa 50 z. KaMepa HMeeT oxpauuwe KOJlbu;a no 

BHyTpeHHeMy nepHMeTpy, KaTO,!Uible H aHO,!Uible npOBOJIOKH 

nepeA pacna:iiKo:ii ua ne"'aTHwe 3JieKTPOAW npoKJieHaawTcJI 
3llOKCHAHbiM KOMnayHAOM. 

fipH c6opKe KaMepw Me)I(AY paMaMH npOKJiaAbiBaiDTCJI 

pa3AeJIHTeJibHble llOJIOCbl H3 CTeKJIOTeKCTOJIHTa, ra30H30JIJI• 

IJ;HJI o6ecne"'HBaeTCJI C llOMOIIJ;biO pe3HHOBOH npOKJiaAKH. 

Pa3'beMw AJIJI ycHJIHTeneii KpenJITCJI aenocpeACTBeuuo K car

HaJibHoii paMe, 'ITO o6ecne"'HaaeT onepaTHBHYIO pa36opKy 

KaMepw. MeTaJIJIHqecKHii npolbaJlb auewuax paM acnOJlb3yeT· 

CJI AJIJI KpenJieHHJI 3JieKTPOHHKH Ha KaMepe H AJIJI YCTaHOBKH 
KaMep ua KaHane. 

PaccTOJIHHe Me)I(AY carHaJlbHbiM H awcoKOBOJlbTHbiM 

3JieKTPOAaMH COCTaBJIJieT 6,3 MM. Ka)I(AaJI KaTO,!UiaJI llJIOC· 

KOCTb C llOMOIIJ;biO pe3HCTOpOB pa3AeJieHa Ha WeCTb rpynn. 
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3KCIIEPHMEHTAJihHJJE PE3YJihTATJJ 
I 

1. 3NeK.U6HOc•t. KaMep 
llponopi(IIOB&nJ.B:we xawe}l:w n)!osepiJIBCJ. ua CTeB.Qe 

c no:wo~q~oJO {r -acTo'IBBICa 
1 ~ccfol. Pa6o'IBM ra3o:w JIBJIJI· 

JiaCio cweclt Ar+20%C<l.z+3%C2H50H, Bcnom.30BanBCit 

ycBJIBTeJIB 4Y~fi-3 /4,/, Ba JCaXC,IlWI BXOJliCOTOp:WX nocTy· 

nana BB$oJ)M&J(IIJI C ~YX IC&B&nOB ICaMep:w. 

Ha puc. 3/ajnoiCa3aBa:JcWleiCTIIBBOCTio Y -xa:wep:wcJlliBB· 

B:WMB CBrBanltB:WMB BBTJIMB B 3&BBCBMOCTB OT BeJIB'IBB:W 

xaTOJlHoro BanpJJ:lKeBBJI. KpBBWe 1 B 2 orpaBB'IBBaiOT ceweii

CTBO 3&BBCBMOCTeii, nony'leBB:WX B pa3BWX TO'IIC&X nno· 

~q&JlB xawep:w. BBJlHO, 'ITO M&ICCBM&m.Boe cMe~qeHBe Ha'lana 

nJiaTO :JclMI»eiCTBBBOCTB COOTBeTCTByeT B3MeBeHBIO IC&TO)lBOrO 

BanpJilKeBBJI npBMepBo Ba SO B. llBaTo :JclMI»eiCTBBHOCTB 

orp&BB'IBBaeTCJI BeJIB'IBBOB B&npJilKeHBA, npB ICOTOPOM ICa· 

:wepa &MeeT "TeMHOBoii" TOIC Be 6onee 1 MKA. KpasaJI 3 

noiC&3:WBaeT ICOJIB'IeCTBO JnYMOB:WX CBrB&nOB O)lBOrO DBaJia 

IC&Mep:w B 3&BBCBMOCTB OT BeJIB'IBB:W IC&TO)lBOrO HanpJilKe

BBJI. 

Ha puc. 3/6/ noxa3aua BeJIB'IBB& B03BBICaJO~qero B xaMe

pe TOICa npB 06By'leHBB nocBe)lHeB BCTO'IBBICOM nOCTOJIHBOB 

BBTeBCBBBOCTB B p&3B:WX TO'IIC&X nBO~B. fipBBe)leHH&JI 

TBUB:'IB&JI ICpBB&JI nOny'leBa npB nepeMetqeBBB BCTO'IHBIC& 

napannem.Bo cBrB&nltH:WM nposonoxaM xaMep:w. H3MeHeHBe 

TOICa Ha 1 MKA COOTBeTCTByeT B3MeBeHBIO BeJIB'IBH:WIC&TOJl• 

Boro BanpJilKeHBJI Ba 7 B. BeJIB'IBBa TOICa npa nepe:we~qeHBB 

BCTO'IHBIC& no BCeii nBOiq&JlB IC&MeJl:W B3MeHJIJiaCit Be 6onee 

'leM Ba 8 MKA. KpBB:We 1 B 2 /puc. 3aj OTBe'laJOT MeCTOnO· 

BOlKeBBIO BCTO'IHBICa B& paCCTOJIBBB ... 6S0 B -SO MM no 

JlliBBe CBrH&nltH:WX BBTeB jpuc. 36/. 
3clMI»eiCTBBHOCTJ. X -xaMep:w c xopoTICBMB carHanloH:WMB 

BBTJIMB noxa3aHa Ba puc. 4. Kpas:we 1 B 2 orpaHB'IBBaJOT 

CeMeBCTBO 3&BBCBMOCTeii, nOBY1feHH:WX B pa3H:WX TO'IIC&X 

nHOiq&JlB ICaMep:w. 3&BBCBMOCTJ. ICOJIB'IeCTBa JnYMOB:WX CBr· 

B&nOB O)lBOrO IC&Hana IC&Mep:w OT BeJIB'IBB:W ICaTOJVIOrO Ba· 

npJilKeBBJI B306palKeHa Ba puc 4 /xpBsaJI 3/. 

TaiCBM o6pa3oM, Y-xawepa c CBrHam.H:WMB BBTJIMBJlliB· 

BOB OICOBO 9S0 MM BMeeT :JclMI»eiCTBBHOCTio OICOBO 9~ no 

BCeii nnOiq&JlB B JlB&na30Be IC&TOJVIOrO HanpJilKeHBJI OICOBO 
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e r AlAi J 
Puc. 3. a/ 3NeK•ueHoc•• /KPU6We 1,2/ u KOIIU'Iec•6o 
III.)'M06WX CUZHa/106 o()HOil np060110KU Y • KaMepw /KpU6a.JI3/ 
KaK ~.)'HKfiUU Ka•o()Hozo HanpRXeHu.JI; 6/ BeAU'IUHa •oKa, 
603HUKaJOailezo 6 KaMepe, npu nepeMellleHuu {3 - uc•o'IHUKa 
napc11111e11t.HO CUZHallt.HWM npo60110KQM. 

7 



fQQ L 1 nf,-fKJ 

~ 
~ 

J i 80 ·:o 80 1 // 

~ ~~~ ~/ 
~ b'D l60 ~ 

t 40 40 a 
0) 

2D r- / J 20 

0 
~0 4,2a '1.4 ¥.6 

J<.amo 1-1oe Hanp~'J4.Ce.Hue ( ~e6} 

Puc. 4. 3HeKJIIU6HOC111b /KpU6ble 1,2/ U KOAU'IeCII60 ruy
M06biX CUZHQA06 Oc>HOU npoeO.IIOKU X- KOopc)uHa.HOU KaMe
pbl /Kpuea.R 3/ KaK ¢YHKI#U.R KQIIOc)HOZO Hanp.RJICeHU.R. 

250 B. X-KaMepa c CHrHam.HLIMH HHTJIMH AJIHHoii OKOJIO 

350 MM - B AHana30He 350 B. 

2. lioc)c)epxueaiOJIIUe AUHUU 

CurHaJILHaJI nnocKOCTL Y-KaMepw coAep)I(HT ABe UAeu

TH'IHLie no.IUJ;ep)I(HBaiOIIUie JIHHHH, pacnono~eHuwe Ha pac

CTOJIHHH ± 200 MM OT ~eHTpa KaMepw / 2 ,S • B Ka'leCTBe 

llO.IUJ;ep)I(KH CJIY)I(HT npOBOJIOKa H3 6epHJIJitfeBOB 6pOH3LI 

AHaMeTpOM 0,5 MM, BCTaBJieHHaJI B KanpOHOBYIO Tpy6Ky 

c Hapy)I(HWM AHaMeTpoM 0,9 MM. CHrHaJILHble npoBOJIOKH 

npHKneuaaiOTCJI K no.IUJ;ep)I(HBaiOIIUIM JIHHHJIM. TaKaJI JIHHHJI 

cxeMaTH'IeCKH noKa3aHa ua puc. 5. 
JloKaJILHaJI He34MbeKTHBHOCTL, BHOCHM<• .J llO.IUJ;ep)I(H

BaiO~HMH JIHHHJIMH, noKa3aHa ua puc. 6 /KpiBaJI 1/. IlpH 

noAa'le ua JIHHHH KOMneucupyiOII(ero uanpJI)I(eHHJI U = -2,7 KB 

8 

~ 

• 

3 

ClllHCIII>I<IOA 1/Ufnb 

1. !Jpobo.t~oKa .Po,s~ 
2. Kanpowoial "'f'yGKa 
J. KAI.Q 

Puc. 5. IIpuHI#UnuaAr.Ha.R cxeMa noc>c>epxu6a10111efi AUHuu. 
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Puc. 6. 3difPequ•Hoc•r. KaMepw 6 o6.11ac•u noc>c>epxu6al0-
lllefi .IIUHUU. 1 - .IIUHU.R 3a3eMAeHa; 2 - Ha .IIUHUIO nOOOHO 
KOMneHcupy10111ee Hanp.RxeHue U = 2, 7 KB; 3 - U = 2, 7 KB. 
Pa6H06ecHoe coc•o.RHue 6 o6.11ac•u noc>c>epxeK nj)_u c>Au
•e.llt.HOM 06Ayt~eHUU C UH.eHCU6HOC.biO OKO.IIO 10 51/CeK. 
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/KpBB8.Jl 2/ KaMepa BMeeT He3cWleKTBBHOCTL B npe;:J;enax 
HeCKOnLKBX npoueHTOB B o6naCTB ± 2 MM OTHOCBTenLHO 
QeHTpa nBHBH. 0;:J;HaKO npB ;:J;nBTenLHOM o6nyqeHBB Japg
:lKeHBLIMB qacTBUaMB pa6oTaromei Ka:w:epw B o6nacTB no;:J;
;:J;ep:lKBBaKXUei nBHBB npOBCXO;:J;BT yaenaqeHBe He3cWleKTBB· 
HOCTB, BLI3B8.HBOe o6pa30BaHBeM nonO:lKBTenLHOrO Jap.B;:J;a. 
Kpaaa.B 3 xapaKTepaJyeT He3cWleKTBBHOCTL, BOJHBKaJOIUYIO 
npB ;:J;nBTenLHOM o6nyqeHBB yqacTKa nBHBB. 

Y:w:eHLWeHae 3«WleKTBBHOCTB B o6nacTB no)J;)J;ep:lKBBaro
max nBHBH B 3aBBCBMOCTB OT KonaqecTBa 3ap.B:lKeHHLIX qac
TBU, npome;:J;WBX qepe 3 ;:J;aHHYIO o6nacTL Ka:w:epw, noKaJaHo 
Ha puc. 6. KaTO;:J;Hoe Hanp.B:lKeHBe E = 4,45 KB, Ko:w:neH
capyromee HanpJI:lKeHBe U = -2,7 KB, BHTeHcBBHOCTL 
o6nyqeHBJI I - 10 5 1/ceK. 
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Puc. 7. Ha..weHeHue atjjtpeK.U6HOc•u 6 o6Aac•u noooepJICU6aiO
II#eU AUHUU 60 6peMeHU npu 06Ay'leHUU UC.O'IHUKOM C UH.eH-
CU6HOC.t.IO I-10 51/ceK, U= 2, 7 KB. 
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HO,I(TOTOBKA KAMEP K PAEOTE 

C6opKa Ka:w:ep npoBJBO;:J;BnacL nocne TJUaTenLHOH npo
MWBKB HBTeH KaTOJ;UIWX nnOCKOCTeH xnopo4!opMOM; nwnL, 
oceama.B aa carHanLHWX HBTJIX, y;:J;an.BnacL u:exaHBqecKB. 

llocne c6opKB Kau:epw BW;:J;ep:lKBBanBcL B Teqeaa~ 
HeCKOnLKBX qacOB npB KaTOJ;UIOM HanpJI)I(eHBB, HeCKOnLKO 
:u:eaLm~u: pa6oqero, nocne qero npoxo):Uina KpaTKOBpe:w:ea
Hyro "'IHCTKy" npB nono:>KBTenLHOM Hanp.B:lKeHBB Ha BWCOKO
BOnLTHWX 3neKTpO;:J;aX. 

3AKJIJOqEHHE 

PeJynLTaTw cTeH;:J;OBoi npoaepKB noKaJana aanaqae! 
nnaTO 341c)eKTBBHOCTB no KaTOJ;UIOMy Hanp.B:lKeHBIO B npe;:J;e
nax 250-3.50 1! npa raJoaoi c:w:eca Ar + 20 %C02 + 3 %C

2 
H 

5 
OH 

no acei nnoma;:J;B Kau:ep. He3cWleKTBBHa.B o6nacTL /60t1/o < 
<E < 90t1/o/, o6ycnoaneHHa.B aanaqae:w: no)J;)J;ep:lKBBaJOIIUIX 
nBHBi, He npeawmaeT 2t1/o nnoiUa;:J;B KaMepw, BHTerpanLHaJI 
He3cWleKTRBHOCTL Ka:w:epw Ja C'leT 3Toro He npeawmaeT 
0,4t1/o. 

B JaKnroqeaae aaTopw 6naro;:J;apJIT P.M.BaJnoay, 
B.ll.rpaqeaa, M.H. Maxainoay, A.E.MocKOBCKoro, B.ll.lly
raqeaaqa, M.A.lJapaaa Ja nou:omL B npoae;:J;eHBB pa6oT. 
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