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1. BBEAEHHE 

YcTaHOBKa npoeono4HblX KaMep Ha nyTH perHCTpHpyeMblX 4aCTH4 
HeH36e>KHO npHBOAHT K MHoroKpaTHOMY pacceRHHIO aapR>KeHHblX 4a
CTH4 B KOHCTPYKTHBHblX 3neMeHTax KaMep. KpoMe Toro, npH HanH4HH 
B ny4Ke 4aCTH4 nOTOKa }"-KBaHTOB npoeonOKH B_pa6o4eM.060eMe Ka
Mepbl cny>KaT HCT04HHKOM <l>OHa 3neKTPOH-n03HTPOHHblX nap, npH paa
Met.qeHHH nocneAOBaT~nbHO HeCKOnbKHX naKeTOB KaMep C npoeono4Hbl
MH KaToAaMH 3Ha4HTenbHaR 4aCTb nnot.qaAH Ce4eHHR nY4Ka nepeKpbl
eaeTCR npoeonoKaMH. 3aMeHa npoeon04HblX KaTOAOB KaT0AaMH

0

H3 
aMMHHHeBOH <l>OnbrH coxpaHReT Ha nyTH 4aCTH4 3aMeTHblH cnoM ee
LqeCTBa C BblCOKHM aTOMHblM 3aPRAOM. no3TOMY B 3KcnepHMeHTaX, Tpe-
6y101.qHX BblCOKoro KOOPAHHaTHOro paapeweHHR H HH3Koro ~oHa 3neKT
poH-n03HTPQHHblX ·nap; >KenaTenbHO yMeHbWeHHe cnoR anlOMHHHR B 
KaTOAaX H CHH>KeHHe TOflt.qHHbl naecaHOBblX OKOH. 

CpaBHHM TPH BapHaHTa nponop4HoHanbHblX KaMep /nK/, pa3nH4alQ
LqHXCR KOHCTPYK4HeH KaTOAOB H TOflt.qHHOH OKOH /Ta6n. 1/. raaoeoe 
HanonHeHHe COCTaBnReT aprOH C TOflt.qHHOH CflOR 2,8 CM, B Ta6n, 2 
AflR 3THX eapHaHToB nPHBeAeHa cyMMapHaR ToniqHHa I L 1 cnoee 

' ' 1 

eeiqecTea e naKeTe H3 6 nocneAoBaTenbHO pacnono>KeHHblX KaMep. Be
nH4HHa L&1 e cyMMe I (LifLR1) oaHa4aeT paAHa4HoHHy10 AflHHY ee1.qe-

1 

CTBa B i-TOM cnoe MaTepHana KaMepbl. B Ta6nH4e npHBeAeHbl TaKlKe 
3Ha4eHHR cpeAHeKBaAPaTH4Horo yrna O MHoroKpaTHoro picceRHHR aa

.PR>KeHHblX 4aCTH4 /nHoHoe c HMnynbcoM 1 r3B/c/ e naKeTe. AnR ea
pHaHTa c npoeono4Hb1MH KaToAaMH CAenaHo ycpeAHeHHe no cny4aRM 
npoxolKAeHHR 4aCTH4 MHMO npoeonoK, 4epea 1, ••• ,5 npoeonoK, 

BHAHO, 4TO B KaMepax C naecaHOBblMH KaTOAaMH H TOHKHMH OKHa
MH /BapHaHT 3/ MO>KHO 3aMeTHO CHH3HTb KaK paAHa4HOHHYIO TOflt.qHHY 
naKeTa, TaK H MHOroKpaTHOe pacceRHHe B HeM no cpaBHeHHIO C Ka
MepaMH CTaHAaPTHOH KOHCTPYK4HH. 

B HaCTORLqeH pa6oTe onHCblBalOTCR KOHCTPYK4HR H peaynbTaTbl 
_CTeHAOBblX HCnblTaHHH nK C KaTOAaMH H3 anlOMHHH3HPOBaHHoro naecaHa 
H TOHKHMH OKHaMH, KaMepbl npeAHa3Ha4eHbl AflR HCnonb30BaHHR B 3KC
nepHMeHTax no noHCKY ~HMe30aTOMOB 111 BO BTOPH4HOM ny4Ke 4aCTH4, 

- 0 
reHepHpyeMblX B MHweHH noA yrnoM 8,4 K npoTOHHOMY ny4KY C 3Hep-· 
rneH 70 r3B Ha Ka Hane, om1caHHOM e pa_6oTe 121 • KaMepbl Ta KOH 
KOHCTPYK4HH MoryT 6b1Tb HcnonbaoaaHbl H B APYrHx 3KCnepHMeHTaX, 
Tpe6y10t.qHX Many10 TOflt.qHHY TpeKOBblX AeTeKTOpOB B nOTOKe 4aCTH4 
/ Y, e, " , K, p / C 3HeprHeH Bbtwe .;., 1 r3B •. 
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Ta6nmi;a 1 · 

BapHaH'r KaTog 

2 

3a 

36 

npoBonoqHbIH, 6epttnnHeBaH 6poH3a 
c;1 1 OQ MKM, mar 1 MM 

amoMHHlfeBaH'!qionhra 16 MKM 

amoMlfHlf3lfPOBaHHb!H naBcaH 12 MKM 

anWMlfHlf3lfPOBaHHb!H naBcaH 12 MKM 

Ta6nmi;a 2 

JlaBCaHOBbie 0KHa 

40 MKM 

40 MKM 

40 MKM 

12 MKM 

EapHaHT I L., Mr/cM2 ~ (Li /LRi)x 10 3 0, Mpap; 
l 

1 180 9,7 1,09 
2 147 5,3 0,77 
3a 1 1 7 3,7 0,63 
36 70 2,5 0,51 

2. KOHCTPYKUH~ nK 

Ha PHC. 1 cxeMaTH4HO noKa3aHo nonepe4Hoe · ce4eHHe ABYXKoop-, 
AHHaTHoro MOAYnR nK /OAHOKOOPAHHaTHblH MOAYflb aHanorH4eH/. Pa-
6o4aR nnot.qaAb nK· 384x384 MM 2 • KaMepa paa6opHaR H HMeeT e 061.qeM 
ra30BOM 060eMe ,qee CHrHanbHbte nnOCKOCTH X H Y. 0Ha COCTOHT H3 
6 paMoK P 1 -P6, CTRrHeaeMbtX 6onTaMH /6/. PaMKH P.2-P 5 OT nHTbt H3 
3nOKCHAHOH CMOflbl C HanonHHTeneM H3 OKHCH anlOMHHHR no TexHono
rHH, npe,qnolKeHHOH B 131 •. ApMaTypa paMOK, 3an1-1eaeMaR CMOnOH, Ha ... 
61-1panacb f.13 cTeKnOTeKCTOnHTOBblX nonoc. 

PaMKH P2 H PS HecyT KaTOAbl /K/ H c1-1rHanbHb1e nnocKOCTH /A/, 
a paMKH · P3 H P4 - TOnbKO KaTOAbl. MelK3neKTPOAHblH 3a3op L = 7 MM. 
BHHTbl /8/ cnylKaT AflR nOAlKHMa' BHeWHHX KaTOAOB K paMKaM 4epe3 
CTeKnoi-eKCTOflHTOBble nonOCKH /Cn/. BHyTpeHHHe KaTOAbl no,qlKHMa-

~Ulllilit'Uii!.i!I m1ctt7'tv~:·, 
Oll~!,!!11d;.~ m:t:.Rll~l)tUH.'.: i 1/ 

5,Mi;bJff-'!G;'EMi\ \ 
-"ri'.'-,,,,..._.._,.,,.,.,,...,.,,.. ~-- __ .._,.,..,,_ ..... 
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PHc. I • CxeMaTmecKoe nonepe<IHoe ce<IeHHe nponopu;HoHanbH.OH Ka
Meph1. 

IOTC.R K CBOl1M paM1<aM pe311HOBblMl1 npoK11a,qKaMl1 /Pn/ TaKlKe 4epe3 

cTeKilOTeKCTOI111TOBble nOilOCKl1, HaK11eeHHbIe Ha paMKl1 KaTo,qoB. ra-

30BblM yn110THeH11eM c11ylK11T pe311HOBb1R WHYP /PY/, npoK11a,qb1saeMb1R 
B na 3bl pa MOK. 

B paMKaX P2-P5 11MelOTCH BblCOKOBOilb THble BBO,[\bl' no,qK11e11saeMble 

npoBOAHLl(l1M KneeM K KaTo,qaM 11 no,qlKl1MaeMble pe311HOBblMl1 npoK11a,q

KaM11. JlascaHOBble no110CKl1 /Jln/ TOilll(l1HOH 100 MKM .CilYlKaT AilH 

yMeHbWeHl1.R WYMOBblX pa3PHAOB Ha KPa.Rx KaMepbl. KaTO,[\Hble nilOCKO

CTl1 swnonHeHw 113 aI110Ml1Hl1311POBaHHOro nascaHa TOilll(l1HOH 12 MKM, 
np11K11eeHHoro K CTeKilOTeKCTOI111TOBblM paMKaM /np11 HaT.RlKeHl111 

110 r /CM/. HcnOilb30BailCH IlaBcaH nPQMblWileHHoro 113rOTOBileHl1.R 6e3 

,qono11H11TeI1bHoro HanbI11eH11.R nocne paCT.RlKKl1 Ha paMKax. nocne c6op

Kl1 KaTO,[\HblX n11ocKOCTeR,nposo,q1111ocb 11X HarpeBaH11e, 4TO np11so,q11-

110 K ,qono11H11TeI1bHOMY HaT.RlKeHl1IO,IlaBCaHa. 

AillOM11Hl1311POBaHHblH nascaH B Ka4eCTBe Mai-ep11a11a KaTofsa 11C
nOilb30BailC.R B He,qaBHO ony61111KoBaHHblX pa6oTax 18•91 • B 81 np11-

MeH.RilC.R JlaBCaH TOilll(HHOH 100 MKM ,[\Il.R 113rOTOBil,eHl1.R KaMep pa3Me

POM 960x448 MM 2 ' B 191 - TOilll(l1HOH 40 MKM ,[\Il.R KaMep pa3MepOM 
1000x600 MM 2 , s 7101 - nOI1113Tl-1IleHTepe(j)TailaToBa.R nneHKa TOilll(l1HOH 
20 MKM C npoBO,[\.Rll(l1M nOKPblTl1eM /calKa + CMOila T<l>-:-60 TOilll(11HOH 

14 MKM/ ,[\Il.R KaMep pa3MepoM 1840x880 MM2 • 
0KHa KaMepbl BblnOilHeHbl 113 40 MKM JlaBCaHa /Bap11aHT 3a/. 

B onWTHOM 06pa34e 11CnOilb30BaI111Cb TaKlKe 11 OKHa 113 JlaBCaHa To11-

ll(l1HOH 12 MKM C a1110Ml1Hl1eBblM HanbII1eH11eM /Bap11aHT 36/. 
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PaMKl1 P2 11 PS 11Me10T BKneeHHwe ne4aTHwe 311eKTpo,qw /A/, sw

no11HeHHbIe Ha (J>OI1br11poBaHHOM CTeKI10TeKCTOI111Te. C11rHailbHble n11oc

KOCTl1 ,o6pa30BaHbl BOilb(J>pai-\OBOH 30Il04eHOH npoBOilOKOH 0 20 MKM C 
waroM 2 MM np11 HaTHlKeHl111 45 r. npoBOilOK11 pacna.RHW C ABYX CTO

poH Ha ne4aTHble 3IleKTPOAbl. KalK,qaH nilOCKOCTb 11MeeT 192 c11rHaI1b

HblX npoBOilOKl1 11 Ha KalK,qOM KpalO no TPl1 .noTeH411aI1bHblX npOBOI10Kl1 

113 6ep11111111esoA 6poH3W 075 MKM C HaT.RlKeHl1eM 100 r. 

Henocpe,qcTBeHHci Ha KaMepe 3aKpehneHw ,qse KOP311HW c n11aTaM11 

yc111111Te11eA-(J>opM11poBaTe11eA /Y<I>/. 4epe3 wTy4epbI /W/ Ha KaMepy 

no,qasanacb ra3oBa.R CMeci,· Ar+ 30% CO2 + 0,2% CF3Br/cM. 141 /. 
Cyll(eCTBeHHblM Ka4eCTBOM KOHCTPYK41-;111 KaMepbl HBil.ReTCH ee pa3-

6opHOCTb' n03B0IlfllOLl(a.R np11 Heo6xo,q11MOCTl1 3aMeH~Tb KaTO,[\Hble 111111 

CHrHailbHWe nilOCKOCTl1. 

3neKTpocTaT114eCKl1H npor116 TOHKl1X KaTOAOB MOlKeT ,qasaTb cy

ll(eCTBeHHYIO Heo,qHOPOAHOCTb 3(j)(j)eKTl1BHOCTl1 KaMepbl no nnoll(a,[\11. 

Pac4eTHb1e 04eHK11 npor116a nposo,q111111cb no ¢opMy11e dT::a 2,2.10-4x 

u 2R2 /(L2 T), r,qe R /cM/' - pa,q11yc KaTo,qa /,qn.R npocToTbl pac4e

TOB KaTo,q C411TaI1Cfl Kpyrm1M/, U/KB/ - KaTo,qHoe Hanpfl>KeH11e, 

L/cM/ - Me>K3IleKTPOAHblH3a3op, T/r/cM/ - HaTf1>KeH11e KaTo,qa. 

np11 R= 20 CM U= 4,2 KB, L= 0,7 CM, T = 110 r/cM pac4eTHafl 

se1111411Ha npor116a d T = 0, 29 MM. 

3Kcnep11MeHTaI1bHO se1111411Ha npor116a onpe,qe11.R11acb Ha MaKeTe no 

113MeHeH11IO eMKOCTl1 Me)l{,qy 11cc11e,qyeMblM KaTO,[\OM 11 BCnOMoraTeilbHblM 

3IleKTPOAOM np11 no,qa4e Ha 3IleKTpo,qw.Hanpfl)l{eHl-1fl. np11 u = 4,2 KB 

11 L = 0, 7 CM 3Kcnep11MeHTaI1bHa.R se1111411Ha npor116a d 3 = 0 ,25 ± 
± 0,02 MM, 4TO 611113KO K pac4eTHOH 04eHKe. HcnOilb3yeMoe HaTH>Ke

Hl1e Haxo,q11TCH s 0611acT11 ynpyroA ,qe(J>opMa41111 nascaHa. 

MaKCl1MailbHO ,qonyCTl1MblH npor116 d M 04eH11BaI1C.R 1-13 COOTHOWeHl1fl 

d /L < ~U/U, r,qe · ~U = 200 B - c,qs11r C4eTHblX xapaKTep11cT11K Ka

Meib1 np11 113MepeH11Hx B 4eHTpe 11 Ha Kpa10 KaMepbI. Anfl U = 4 KB 11 
L = 0,7 CM dM< 0,35 MM. TaKl1M o6pa3oM, 11ascaHOBb1A KaTo,q To11-

ll(11HoR 12 MKM YAOBileTBOp.ReT npe,qbHBilfleMblM Tpe6oBaHl1flM •. 

3. HCnWTATEJlbHW~ CTE~A 

CTeH,qOBble 11CnblTaHl1.R C /3-11CT04Hl1KOM npoBeAeHbl no T11nl14HOH 
cxeMe /p11c. 2/. KoI1Ill1Ml1POBaHHWH /3-11CT04Hl1K 90 sr o6ecne411BaeT 

B 3aB11Cl1MOCTl1 OT CTeneHl1 KOI1Ill1Ma41111 3arpy3Ky Ha npoBOilOKY OT 

10 3 ,qo 10 5 4acT./c. A11aMeTp nonepe4Horo ce4eH11.R ny4Ka np11 OA

HOM11111111MeTposoM KOI1Ill1MaTope B paAoHe c11rHaI1bHOH n110CKOCTl1 pa

BeH 1 '4 MM. MOHl1TOPOM 3IleKTPOHOB .CI1YlK.11T TenecKon 113 Tpex 

C411HT11I1Il.R4110HHWX C4eT411KOB: ,qsa C4eT411Ka cosna,qeHl1H nilOLl(aAblO 

55x50 MM 2 11 TOilll(11HoA no ny4KY 1 M~ /C1/ .11 10 MM /C2/ 11 C4eT411K 

aHT11cosnaAeH11A /C3/ nnoll(aAb~ 130x80 MM 2 11 TOilll(l1HOH no ny4KY 
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PHc. 2. BnoK-CXeMa ycTaHOBKH. BIT - 6nOKH IlHTaHHH cqeTqH

KOB, CI , C2, C3 - CU:HHTHnITHU:HOHHbie cqeTqHKH, Jl3 - ITHHHH 

gap;ep)KKH' Y<I> - ycJmHTenH-q>OpMHPOBaTenH' ITC - 'nepecqeTHbie 

cxeMbI, IIK - nponopu;HoHanbHaH KaMepa, BC-23 - 6noK nHTa

HHH IIK. 

10 MM. C4eT4HK,aHTHCOBnaAeHHA cnymHT AJIR CHHmeHHR YPOBHR 3any

CKOB 3apRmeHHblMH 4aCTH4aMH KOCMH4eCKoro H3JIY4eHHR. 3neKTPOHHaR 

cxeMa co6paHa H3 6110Koa HaHoceKYHAHOA 3neKTPOHHKH nRn OHHH 15- 7( 
8 Ka4eCTBe yCHJIHTeneA CHrHallOB C nK HCnOllb30BaHw YCHJIHTenH

cjJOpMHPOBaTeJIH' pa3pa6oTaHHble AJIR 3THX KaMep. BXOAHOe conpoTHB
neHHe YCHJIHTeneA 300 OM, nopor 4YBCTBHTellbHOCTH 3JleKTPOHHKH 

1 MKA, cjJpoHT YCHJIHTeJIR 10 HC, AllHTeJlbHOCTb BblXOAHblX CHrHaJIOB 

50-200 HC. 
CHrHaJI C TenecKona BKJII04allCR Ha cosnaAeHHR C pa3JIH4HWM 4HC

JIOM CHrHaJIOB OT nK' o6beAHHeHHblX no cxeMe H/HnH B 3aBHCHMOCTH 

OT CHHMaeMWX xapaKTepHCTHK. ra30CMeCHTeJlbHWA nYllbT o6ecne4HBaJI 

AOCTaT04HblA {.\JlR HOpMaJlbHOA pa60Tbl nPOAYB co CKOPOCTblO 

- 25 CM3 /MHH. 

4. PE3YnbTATW HCnWTAHH~ 

HHme npHBeAeHW xapaKTepHCTHKH nK, no3BOJIRIO~He BWRCHHTb pa-
60Tocn0co6HOCTb KaMep C TOHKHMH /12 MKM/ nascaHOBblMH KaTOAaMH 

H TOHKHMH /40 H 12 MKM/ nascaHOBWMH OKHaMH. 

3cjJcjJeKTHBHOCTb - c(U) ' WYMbl - N w<U) B 3aBHCHMOCTH OT KaTOA

Horo HanpRmeHMR u, AllHHa nnaTO 3cjJ¢e!(THBHOCTH KaMepbl - ~u. nna

TO onpeAeJIRJlOCb pa3HOCTblO ~u = U - U , rAe UK - KOHe4HOe Ka-
K H 

6· 

~. 

:] 

100 

80 

~ 60 

'<.l 40 

zo 
L ~, 

PHC. 3. 
HHH. 6/ 

rop;a. 

25 
~ 
~ 
~ 15 

;j 
·5 

0 

100 

a a Mt AU~20•t.r ~r ~ 6~ 60 60 ~ 
~ ~ 40 'N"' 40 ~-" -i ~ . ·~ 

2 20 UH Up Z0 <: 
o 
J,t J.5 J,9 

a/ 
U,1<8 

6/ 
a/ 3~~eKTHBHOCTb n ypoBeHb myMOB ITK B Haqane HCilbITa-

3~~eKTHBHOCTb n ypoBeHb myMOB IIK, npopa6oTaBmeil: 6onee 

·s ,a 15 
i. /(Q}{ 

Pnc. 4. lllyMbI 16 cocep;HHX KaHanoa 

/npoBonoKH KaHanoB 6-10 npopa6oTann 

6onee rop;a, a KaHanoB 1-5, 11-16 B 

Haqane HCilbITaHHH/ ,ll;ITH pa3Hb!X HanpH

)KeHHH. 

TOAHOe HanpRmeHHe /npH i'iu=20 r4/KaH. /, 

UH - Ha4allbHOe KaTOAHOe ,HanpRmeHHe 
/npH (. ~ 99%/. Ha pHC. 3a npeACTaB

neHbl 3cjJcjJeKTHBHOCTb H yposeHb WYMOB 

6 COCeAHHX npoBOJIOK nK B Ha4ane HCnwTaHHA. 3AeCb BeJIH~HHa 

nnaTO ~u = 700 B /UK = 4,8 KB npH Nw = 3,5 r4/KaH./. Ha pHc.36 
npHBeAeHbl Te me xapaKTepHCTHKH AJIR KaMepbl, npopa6oTaBweA a Te-

4eHHe roAa npH CTeHAOBblX HCnblTaHHRX. 3AeCb u K = 4 ,52 KB' TaK 
4TO ~U = 420 B. KaK BHAHO H3 p1-1c. 3, cymeH1-1e nnaTO 3a HeCKOJlb

KO MeCR4es pa60Tbl nOA HanpRmeHl-ieM e~e He npl-1BOAl-1T K noTepe pa-

6oTocnoco6HOCTl-1 KaMepbl. 3Ha4eH1-1e 3cjJcjJeKTHBHOCTl-1 KaMePbl Ha' nnaTO 

COCTaBl1JIO , 99, 4 :!: 0, 5%. 
Ha p1-1c. 4 noKa3aHbl WYMbl 16 COCeAHl-1X KaHaJIOB /np1-1 pa3HblX Ha

npRmeHl-1RX ,U/, np1-14eM KaHallbl 6-10 pa60Ta111-1 6onee roAa a ny4Ke 

,B-4aCTl-14, a KaHallbl 1-5, 11-16 HaXOAl-1111-iCb B ny4Ke TOJlbKO BO 

speMR CHRTl-1R AaHHOA 3aBl-1Cl-1MOCTl-1 /a ocTallbHOe apeMR OHl-1 6bllll-1 

3a3eMneHbl/. np1-1 u ~ 4 '6 KB Bl-1AHO' 4TO HMeHHO KaHallbl 6-1 0 Aalll-1 

6ollbWl-1e 3Ha4eHl-1R WYMOB. 
8BeAeM Cl-1CTeMy KOOPAl-1HaT TaK, 4To6w OCb,Y npoXOAl-1Jla 4epe3 

noTeH41-1allbHYIO npoBOJIOKY, a HOpMaJlbHaR K HeA OCb X - 4epe3 ce

peAl-1HY Cl-irHaJlbHOA nllOCKOCTl-1. TorAa X-KOOPAl-1HaTbl c1-1rHallbHblX 

npoaonoK: X 1 = 2 MM, X 2 = 4 MM, ••• , X192= 384 MM. 

3cjJcjJeKTl-1BHOCTb 1, 2, 3, 5 npOBOJIOK nK np1-1 nepeMe~eHl-11-1 ,B
l-1CT04Hl-1Ka C OAHOMHJIJll-1MeTpOBblM KOJIJll-1MaTOPOM no X-KoopA1-1HaTe 

np1-1BeAeHa Ha p1-1c. 5. 3cjJcjJeKTl-1BHOCTb OAHOA npoBOJIOKl-1 (1 = 80%, 

ABYX - c2 = 95%, Tpex /1-1 6onee/ - c 3 ~ 99%. 
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PHc, 5. CYMMapHaH 3¢¢eKTHB
HOCTb: I , 2, 3, 5 npOBOJIOK IIK 
npH npoxo)K,[J;eHHH HCToqHHKa no 
X-Koop,n;HHaTe. 

C 
80 1- npoD"g&)lf 

~ 60 

..,· ltD 

zo "•Bajvac 
nV~ , , , · I 

3,5 J.7 3,11 ,tt -tJ ·H 
U,K/3 

/J.Uo,5 ,8 

-10 0 10 
!/, C/1 

PHc. 6. H3MeHeHHe KaTo,n;
Horo HanpH~eHHH npH npo
XO)K,[J;eHHH HCTOqHHKa no 
Y-Koop,D;HHaTe npH 50% 3q>
¢eKTHBHoCTH IIK /HaJIHqHe 
3JieKTpocTaTHqecKoro npo
rH6a KaTo,n;cy. 

- PHc. 7. C,n;BHr cqeTHoft xapaKTe
PHCTHKH B OTCYTCTBHe npo,n;yBa 
/cKopocTb HaTeKaHHH Bo3,n;yxa B 
KaMepy/. 

3neKTPOCTaTH4eCKHH nporH6 KaTOAOB npH pa6oTaroll\eH KaMepe 
KOHTpOnHposanc.R npH X = 192 MM npH nepeMell\eHHH HCT04HHKa no 
Y-KOOPAHHaTe /BAOnb cHrHanbHOH nposonoKH/. An.A 3Toro CHHManacb 
3aBHCHMOCTb E"(U) npH U = 3 ,6 - 4,0 KB /rP,e noP,beM c4eTHOH •xapaK
TepHCTHKH HaH6onee KPYTOH/ An.A HeCKOnbKHX nonomeHHH HCT04HHKa 
no Y-KOOPAHHaTe. Ha PHC. 6 noKa3aHa 3aBHCHMOCTb, BenH4HHbl 
liU o,~ Y) = U (50%) - Umin ( 50%) , rP,e U1 (50%) - KaToP,Hoe Hanp.Rme
HHe npH ( = ~0% B T04Ke Yi,. Umin (50%) - KaTOAHOe Hanp.RmeHHe' 
onpeAeneHHOe B·T04Ke y = -4 CM. XapaKTep KpHBOH CBHAeTenbCT
syeT o HanH4HH 3neKTpocTaTH4eCKoro nporH6a, TaK KaK c4eTHb1e 
xapaKTepHCTHKH KaMepbl CABl-!HYTbl K MeHbWHM 3Ha4eHH.RM Hanp.RmeHHH 
a 1.1eHTpe KaMepbl /cMell\eHHe MHHHMYMa Ha 4 CM OT 1.1eHTpa KaMePbl 
MomeT 060.RCH.RTbC.R.He6onbWOH HenapannenbHOCTbro 3neKTPOAOB B 
HCnbJTyeMOM 3K3eMnn.Rpe KaMep' nH6o HeOAHOPOAHOCTbro HaT.RmeHH.R 
nascaHa/. 0AHaKO Bbl3BaHHOe 3THM cymeHHe nnaTo 3cJ)cJ)eKTHBHOCTH 
KaMepbJ /no BCeH ee nnOll\aP,H/ Ha -60 B ell\e BnonHe AOnyCTHMO, 

Ha6nroAaeMblH C{J,BHr C4eTHblX xapaKTepHCTHK npH nepeMell\eHHH HC
T04HHKa OT 1.1eHTpa KaMepbl K ee KPa.RM no3BOn.ReT 01.1eHHTb BenH4H
HY 3neKTPOCTaTH4eCKoro nporH6a KaTOAa B pa6oTaIDll\eH KaMepe. 
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nerKo y6eP,HTbC.R, 4TO P,n.R Hanp.RmeHH.R U(50%) = 3800 B Ha Kparo 
KaMepbl H P,n.R U(50%) = 3740 B a 1.1eHTpe nporn6 d =. 0, 11 MM, a 
P,n.R pa6o4ero Hanp.RmeHH.R 4200 B d = 0,14 MM. 3To 3Ha4~HHe 3a
MeTHo MeHbwe 3Ha4eHHH d T .. H d a' yKa3aHHblX B n. 2' 4TO CB.R3aHO C 
ysenH4eHHeM HaT.RmeHH.R naBCaHa npH HarpeBaHHH / T > 110 f /CM/. 
H3MepeHHe nporH6a npoBOAHnOCb C KaTOAaMH B KaMepax, HaXO{J,HB
WHXC.R Ha HcnwTaHH.RX B Te4eHHe HeCKOnbKHX Met.R1.1es, 4TO CBHAe
TenbCTByeT 06 yCTOH4HBOCTH nascaHOBblX KaTOAOB B pa604HX ycno
BH.RX, TaKH~ o6pa30M, nporH6 KaTO{J,OB He npen.RTCTByeT HCnonb30-
BaHHID nascaHa TOnll\HHOH 12 MKM B Ka4eCTBe MaTepHana KaTOP,OB B 
KaMepax c pa3MepoM pa6o4eH o6nacTH 384x384 MM 2 • 

fepMeTH4HOCTb KaMepbl nposep.RnaCb npeKpall\eHHeM npoP,yBa ra30-
BOH CMeCH H CH.RTHeM C4eTHOH xapaKTepHCTHKH nocneAOBaTenbHO a 
Te4eHHe HeCKOnbKHX CYTOK nocne npeKpall\eHH.R nPOAYBa. HaTeKaHHe 
B03AYXa B KaMepy KOHTponHposanoCb no CABHry C4eTHOH xapaKTepH
CTHKH Ha ypoBHe ( = 50% OT HCXOAHOH pa6o4eH xapaKTepHCTHKl-1 C 
HOpManbHblM nPOAYBOM /CM. PHC. 7 /. CKOPOCTb C{J,BHra xapaKTepH
CTHKH COCTaBHna -6 B/4. 

An.A YMeHbWeHH.R KOnH4eCTBa Bell\eCTBa Ha nyTH nY4Ka KaMepa HC
nblTblBanacb C 6onee TOHKHMH OKHaMH /BapHaHT 36 Ta6n./ H3 anro
MHHH3HPOBaHHOro nascaHa TOnll\HHOH 12 MKM. H3MepeHH.R noKa3an1-1, 
4TO KaMepa pa60TOCnoco6Ha H C TaKHMH OKHaMH, TaK KaK aaMeTHo
ro ysenH4eHH.R HaTeKaHH.R B03AYXa He 6b1no o6HapymeHo. 

5. 3AKrn04EHHE 

Pe3ynbTaTbl CBHP,eTenbCTBYIDT O pa60Tocnoco6HOCHI nponop1.11-10-
HanbHWX- KaMep C KaTOP,aMH H3 anroMHHl-131-1poBaHHoro nascaHa H TOH
KHMl-1 OKHaMH. TaKHe HCCneAOBaHHwe HaMH xapaKTepHCTHKH KaMep KaK 
3cJ)cJ)eKTHBHOCTb, KOnH4eCTBO KnacTepoB, pa3pewaIDll\a.R cnoco6HOCTb 
no BpeMeHH npaKTH4eCKl-1 COOTBeTCTBYIDT H3BeCTHWM napaMeTpaM Ka
Mep /CM.' HanpHMep, pa60Tbl 18 - 121;. 

B 3aKnro4eHHe aBTOpb1 6naroP,ap.RT ~.B.3aHeBcKoro, H.cJ>.KonnaKo
sa 3a COP,eHCTBHe B pa3pa6oTKe KaMep, B.n.nyra4eBH4a - 3a MHO
ro4HcneHHWe none3HWe KOHCynbTa'-IHl-1, H.A.BnaAHMHPOBY - 3a aKTHB
Hoe y4aCTHe B 1-13roTosneH1-1H KaMep, a TaKme A.B.BepAr-1 H T.C.fpH
rop.RHa, npHHHMaBWHX Y4aCTHe B H3MepeHH.RX. 
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