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AneKcees r . .a. H np. P13 - 10608 

.QsyXKOOpllHH8TH8SI npeAcjloBSSI K8Mepa p83MepOM 1,6x0,8 M 2 

HaroTo&neHa nsyxKoopnHHaTHaSI MHoronposono~HaSI npeA~osaSI KaMepa 

p83MepOM 1,6x0,8 M 2 C MBnbiM KOna~eCTBOM semeCTB8 H8 nyTH ~8CTHU 
(- 0,05 r/cM I ) , 0nHC8Hbl KOHCTpyKUHSI H TeXHOnOrHSI H3rOTOBn8HHSI 

K&Mepbl, KOTOpble npHrOilHbl nnSI C031l8HHSI KaMep 60n&WHX p83Mepos. 

npHBeneHbl peaynbT8Tbl CTeHilOBbiX HCUbiT8HHA K8Mepb1 0 

Pa6oTa BbmOnHeHa B na6opaTOpHH SlllepHbiX npo6neM OHSIH. 

fipeupm~T 061.e.IUIJienoro DCTIITYT& uePJUoU •cc.DeJio....a. ,llyGu 1977 

Alekseev G. D. et al. P13 - 10608 

Two-Coordinate Drift Chamber of 1.6xo.8 m2 

Two-coordinate multiwire drift chamber of 1.6x0.8 m 
with small quantity of matter for the passing particles 
(-0.05 g/cm~ is designed. The chamber construction and 
its technology, suitable for designing the chambers of 
greater size, are described. The results of the stand 
tests of the chamber are presented. 

The investigation bas been performed at the 
Laboratory of Nuclear Problems, JINR. 
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B Jla6opaTopHH JIAePHLIX npo6neM OHJIH 6LIJia H3roToa

JieHa H HCllLITaHa ABYXKOOPAHHaTHaJI MHOronpOBOJIO'IHaJI 

Ape:H<l>oaaJI KaMepa pa3MepoM 1 ,6x0,8 M2. I.J;enh pa6oTLI 

3aKJIIO'IaJiaCb B pa3pa6oTKe AOCTaTO'IHO npOCTOH KOHCTpyK

UHH KaMepLI H TeXHOJIOrHH, npHrOAHOH AJIJI C03AaHHJI KaMep 

60JihWHX pa3MepOB C MaJILIM KOJIH'IeCTBOM BeiUeCTBa Ha 

nyTH 'laCTHU I -0,05 z/cM 2j. 

1. K o H c T p y K u H B KaMe p LI. KaMepa coAep)l(HT ABe 

CHrHaJibHLie H TpH BLICOKOBOJlhTHLie llJIOCKOCTH npOBOJIO'I

HLIX 3JieKTPOAOB. CHrHaJihHLie llJIOCKOCTH HaMOTaHLI BO 

B3aHMHO nepneHAHKYJIJipHLIX HanpaBJieHHJIX npOBOJIOKOH H3 

6epHJIJIHeBOH 6pOH3LI AHaMeTpOM 50 MKM. illar HaMOTKH 

CHrHaJibHLIX llpOBOJIOK - 10 MM. BLICOKOBOJlhTHLie llJIOCKO

CTH, pacnOJIO)l(eHHLie napaJIJieJihHO KOpOTKOH CTOpOHe KaMe

pLI, HaMOTaHLI npOBOJIOKOH H3 6epHJIJIHeBOH 6pOH3LI AHaMeT

pOM 100 MKM C warOM 2 MM. Bee npOBOJIOKH BLICOKOBOJILT

HLIX llJIOCKOCTeH HaXOAJITCJI llOA OAHHaKOBLIM llOTeHUHaJIOM. 

PaccTOJIHHe Me)l(AY nnocKOCTJIMH B KaMepe - 9 MM. 
B pa6oTe /I/ 6LIJIO OTMe'leHo, 'ITO KaMepa c TaKHM pac

noJIO)l(eHHeM 3JieKTPOAOB OTJIH'IaeTCJI KOHCTpyKTHBHOH npo

CTOTOH, HMeeT 34><l>eKTHBHOCTh 2: 99,90/o npH BpeMeHHOM 

pa3peWeHHH = 120 HC. 

Heo6xoAHMLie aeJIH'IHHLI TO'IHOCTH npocTpaHCTBeHHoro 

pacnOJIO)l(eHHJI H HaT Jl)l(eHHJI npOBOJIO'IHLIX 3JieKTPOAOB 6LIJIH 

onpeAeJieHLI B pa6oTe /2/, rAe 6LIJI CAeJiaH BhiBOA, 'ITO AJIJI 

o6ecne'leHHJI llOCTOJIHCTBa xapaKTepHCTHK KaMepbl B npe

AeJiaX 10/o /no HanpJI)l(eHHIO llHTaHHJI/ He06XOAHMO BLIAep

)l(aTh: a/ OAHOPOAHOCTh AHaMeTpa CHrHaJibHOH npOBOJIOKH 

C TO'IHOCThiO -70/o; 6/ 3a30p Me)l(Ay BLICOKOBOJlhTHhiMH llJIOC

KOCTJIMH C TO'IHOCThiO -2,50/o HJIH 0,4 MM; B/ CMeiUeHHe 

CHrHaJibHLIX npOBOJIOK OTHOCHTeJibHO UeHTpa 3a3opa B npeAe

nax ±1 ,4 MM. 
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HaT~~eHHe cHrHanbHhlX H BhlCOKOBOnbTHhlX npoBonoK 

6'blll0 Bhl6paHO paBHhlM 100 F /npH MHHHMallbHO ~OflYCTH
MOM HaT~~eHHH CHrHallbHhlX npOBOllOK ~llHHOH f = 160 CM, 

paBHOM /2/ T = 36 r;. 
06bi'IHO flllOCKOCTH npOBOllO'IHhlX 3lleKTpO~OB 3aKpenn~

IOT Ha OT~ellbHbiX ~eCTKHX paMKaX, 'IT06bl o6ecne'IHTb pa3-

6opHOCTb KaMepbl B cnyqae Heo6xo~HMOCTH. HJroToBneH

Hble C He06XO~HMOH TO'IHOCTbiO paMKH C06Hpa10T B naKeT. 

O~HaKo c yBenH'IeHHeM pa3MepoB KaMepbl ~eCTKOCTb oT

~enbHblx paMOK OKa3b1BaeTC~ He~OCTaTO'IHOH H npHXO~HT

C~ npHMeH~Tb ~OflOllHHTellbHble BHeWHHe paMbl, KOTOpble 

He06XO~HMO H3rOTaBllHBaTb C ~OBOllbHO BbiCOKOH TO'IHOCTbiO. 

)J;n~ KaMep C llHHeHHbiMH pa3MepaMH B HeCKOllbKO MeTpOB 

H3rOTOBneHHe TaKHX paM npe~cTaBn~eT cepbe3Hble Tex

HonorH'IeCKHe TPY~HOCTH H Tpe6yeT cneuHanLHoro o6opy

~oBaHH~. KpoMe Toro, paMbl HMeiOT 3Ha'IHTenbHbiH Bee, 

'ITO YCllO~H~eT npouecc H3rOTOBlleHH~ H peMOHTa KaMepbl. 

Mo~Ho o6oHTH 3TH TPY~HOCTH, ecnH naKeT paMoK KaMe

pbl paCT~HYTb BHYTPH BHeWHeH paMbl /tl>epMbi/ C flOMOIUbiO 

perynHpyeMbiX T~r. B TaKoB: KOHCTPYKUHH HeTO'IHOCTH B 

H3rOTOBlleHHH tl>epMbl He BllH~IOT Ha tl>opMy BHyTpeHHero 

naKeTa paMoK. Bo3MO~Ha~ HennocKOCTHOCTb rH6Koro na

KeTa, ocTaBwa~c~ nocne ero pacT~~eHH~ BHYTPH tl>epMbl, 

MO~eT 6b1Tb llHKBH~HpOBaHa npOCTbiMH ~OflOllHHTellbHbiMH 
npHCflOC06neHH~MH. IlpH 3TOM CyiUeCTBeHHO ynpoiUaeTC~ 
npouecc H3rOTOBlleHH~ H peMOHTa KaMepbl, TaK KaK pa36H

paeTC~ TOllbKO OTHOCHTen~HO nerKHH naKeT paMOK. KpoMe 

TOrO, MO~HO yMeHbWHTb 06IUHH Bee KaMepbl, TaK KaK Tpe-

60BaHH~ K ~eCTKOCTH tl>epMbl npH HCflOllb30BaHHH T~r BO 

MHOro pa3 MeHbWe, 'leM B 06bi'IHOH KOHCTPYKUHH. 06IUHH 

BH~ TaKOH KaMepbl flOKa3aH Ha puc. J. 
KaMepa npe~cTaBn~eT co6oB: naKeT H3 7 paM OK I puc .2/. 

Ha paMKax 3aKpenneHbl npoBonoKH cHrHanbHbiX /C/ H 

BbiCOKOBOllbTHbiX /B/ flllOCKOCTeH. )];Be BHeWHHe paMKH 

HCflOllb3YIOTC~ ~ll~ KpenneHH~ naBCaHOBbiX OKOH /2/. )J;n~ 

CH~TH~ 3lleKTpOCTaTH'IeCKOrO 3ap~~a BHyTpeHH~~ ITOBepx

HOCTb naBCaHa flOKpbiTa TOHKHM CllOeM anKaMOHa. B Ka

'leCTBe MaTepHana ~ll~ paMOK 6blll Bb16paH llHCTOBOH npoKaT 

TOlliUHHOH 5 MM H3 alliOMHHHeBoro cnnaBa, KOTOphlH nerKO 

o6pa6aTb1BaeTc~. Pa36poc TOniUHHbl nHcTa B npe~enax 
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O.l\HOH napTHH He npeBblwaeT ±0,05 MM. Ha paMKH BblCOKo

BOJILTHblX H CHrHaJILHblX llJIOCKOCTeH 3ITOKCH,l\HOH CMOJIOH 

HaKJieeHbl llOJIOCbl 131 CTeKJIOTeKCTOJIHTa TOJIIIUIHOH • 2 MM 

C ne'laTHbiMH 3JieKTpO,l\aMH. )J;JIJI llJIOTHOrO llpiDKaTHJI ,!\eTa

neB ITO BCeH noaepXHOCTH CKJieHKa npOH3BO,l\HJiaCL B aa

KYYMHOM MeWKe. )J;JIJI 3JieKTpH'IeCKOH H30JIJII{HH o6paTHOH 

CTOpOHbl paMOK npHMeHJieTCJI JiaBCaHoBaJI ITJieHKa TOJIIIUIHOH 

0,1 MM *. 3a30p Me>K)J;y llJIOCKOCTJIMH KaMepbl 3a,l\aeTCJI 

KaJIH6poBaHHblMH 6pycKaMH 141, H3rOTOBJieHHblMH H3 

ITJieKCHrJiaca C TO'IHOCTLIO ±0,05 MM. )J;JIJI repMeTH3ai{HH 

o6'LeMa KaMepbl npHMeHJieTCJI aaKyyMHblH pe3HHOBblH wHyp 

151, llpOJIO>KeHHblH Me>K)J;y paMKaMH. IlaKeT paM OK C>KHMa

eTCJI WllHJILKaMH, paCITOJIO>KeHHblMH C warOM 160 MM. 

IlaKeT pacTJIHYT TJira¥H 161 H 17 I BHYTPH lllepMbl 181. 
TJirH 161 BblnonHeHbl B BH,l\e npy>KHH, 'IT06bl ocna6HTL 

BJIHJIHHe ,l\ecilopMai{HH cilepMbl ITO,!\ ,l\eHCTBHeM KOJie6aHHH 

TeMnepaTypbl H ,l\pyrHX lilaKTOpOB Ha HaTJI>KeHHe npOBOJIOK 

H ynpocTHTL npo:ue.l\YPY paCTJI>KeHHJI. KoHTPOJIL 3a pacTJI· 

>KeHHeM naKeTa npOBO,l\HTCJI ITO 'laC TOTe C06CTBeHHblX KOJie-

6aHHH KOHTPOJILHblX npoaonoK 19 I, 3aKpenneHHblX Ha Hapy>K

HOB cTopoHe BHeWHHX paMoK. 

OcTaawaJICJI nocne pacTJI>KeHHJI HennocKocTHOCTL naKe

Ta yCTpaHJieTCJI C llOMOII{LIO HaBeCHblX ynpyrHX 3JieMeHTOB 

1101 C OT>KHMHbiMH BHHTaMH 1111. YnpyrHH 3JieMeHT 

npe,l\CTaBJIJieT co6oil II- o6pa3HblH aniOMHHHeBblH npociiHJIL, 

KOHI{bl KOTOporo 3aKpenneHbl ITO yrJiaM naKeTa. BBHH'IHBaJI 

HJIH BblBHH'IHBaJI OT>KHMHble BHHTbl, H3rH6aiOT naKeT H ,l\O· 

6HBaiOTCJI He06XO,l\HMOH ITJIOCKOCTHOCTH KaMepbl. 

KoHTponL nnocKOCTHOCTH ocyll{eCTBJIJieTcJI .l\BYMJI napa

MH ropH30HTaJILHblX llpOBOJIOK 1121, KOTOpble HaTJIHYTbl 

Ha pacCTOJIHHH 0,5 MM ITO o6e CTOpOHbl OT llJIOCKOCTH Bep

THKaJILHblX CHrHaJILHblX npoaonoK. KaMepa C'IHTaeTcJI Bbl

npJIMJieHHOH, eCJIH OTCYTCTByeT 3JieKTpH'IeCKHH KOHTaKT 

Me>K,l\y KOHTpOJILHblMH H CHrHaJILHblMH npOBOJIOKaMH. 

*B llOCJie,l\yiOII{HX KOHCTpyKI{HJIX JiaBCaHOBaJI ITJieHKa 
3aMeHeHa TOHKHM CTeKJIOTeKCTOJIHTOM, KOTOpbiH XOpOWO 
KJieHTCJI 3ITOKCH,l\HOH CMOJIOH. 
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2. HaM 0 T K a 3 n e K T p 0 ,II; 0 B KaMepbl npOH3BO.IJ;HnaCL 

Ha MOHTa)I(HOM cTone /1/ I puc. 3/. )l(ecTKOCTL CTona .IJ;On)I(

Ha 6LITL .IJ;OCTaTO'IHa, 'IT06LI ero .IJ;e!l>opMaD;HH B npo:u;ecce 

HaMOTKH He CKa3biBaJIHCL Ha HaTH)I(eHHH npOBOJIOK. PaMKH 

/2/ 3aKpennHIDTCH Ha MOHTa)I(HOM CTOne TaKHM o6pa30M, 

'IT06bl B npo:u;ecce pacTH)I(eHHH xaMepLI ace npoBono'IHble 

3JieKTPO.IJ;hl pacT HrHaanHcL O.IJ;HHaxoao I !l>HKCHPYIOTCH nono

)l(eHHH OTBepCTHH no,IJ; IIInHnLKH, 3a KOTOpble naKeT B 

,IJ;anLHeHIIIeM paCTHrHBaeTCH THraMH, C TO'IHOCTLIO 

±0,05 MM/. 3TO nerKO ,IJ;OCTHraeTCH 6narO.IJ;apH rH6KOCTH 

paM OK. 

B npo:u;ecce HaMOTKH MOHTa)I(HHK ponHKOM /3/ o6ao.IJ;HT 

npoBonoxy aoxpyr xanH6poBaHHLIX IIITblpeH: I 4/, ycTaHoB

neHHLIX no nepHMeTpy CTona C TO'IHOCTLID ±0,1 MM, KOTO

pble 3a.IJ;aiOT IIIar HaMOTKH. IIIar HaMOTKH cHrHanLHbiX npo

aonox nepe.IJ; pacnaH:xoH: ,IJ;ononHHTenLHO H3MepHeTCH H xop

peKTHpyeTCH C TO'IHOCTLIO ±0,05 MM npH nOMOI:u;H TeO,IJ;O

nHTa H npo3pa'IHOH HOHHYCHOH nHHeHKH. 

5 

Puc. 3. CxeMa HaMomKu npoeoAot.tH&rx 3/leKmpoooe. 

8 

HaTH)I(eHHe npoBonox B npo:u;ecce HaMOTKH 3a,IJ;aeTcH 

3neKTpOMOTOpOM /5/ H KOHTpOJIHpyeTCH no yrny npOBHca

HHH npoBonoxH no.IJ; ,IJ;eHCTBHeM rpy3a /6/. Bhln npoBe.IJ;eH 

TaK)I(e KOHTponL HaT H)l(eHHH no 'laC TOTe C06CTBeHHbiX KOne-

6aHHH npOBOnOK C HCnOnL30BaHHeM BbiCOKOBOJILTHOrO reHe

paTopa 3BYKOBOH qacTOTbl /aHanorH'IHO pa6oTe 131 I. Pa3-

6poc HaTH)I(eHHH OT.IJ;enLHbiX npoBonox nocne pacnaiiKH co

CTaBHn ±5t1o. 

Pa3pa6oTaHHbiH cnoco6 HaMOTKH He Tpe6yeT CJIO)I(Horo 

o6opy.IJ;OBaHHH, 60JILIIIHX npOH3BO,IJ;CTBeHHbiX nnoi:u;a.IJ;eH H 

n03BOnHeT npOH3BO.IJ;HTL HaMOTKy 3neKTpO.IJ;OB B KaMepax 

6onLIIIHX pa3MepOB CO CKOpOCTLID 250 np080/lOK/t.taC. 

3. C T e H ,II; 0 B LIe H C n biT a H H H KaMepbl npOH3BO,IJ;H-

nHCL C nOMOI:u;LIO {3--HCTO'IHHKa 90 Sr H TeneCKOna H3 

.IJ;BYX C:UHHTHJinH:UHOHHbiX C'leT'IHKOB. 

)J;nH KaMepbl 6biJI pa3pa6oTaH 16-KaHaJibHbiH yCHJIHTenL

!l>opMHpOBaTenL Ha 6a3e HHTerpanLHOH cxeMbl IJIII381 

I I nopor = 2 M KA, R BX = 100 OM/, KOTOpbiH: HMeeT o6-

IUHH BbiXO.IJ; "111111" H 'leThlpe BbiXO,IJ;a KO,IJ;a HOMepa cpa6o

TaBIIIeH npOBOnOKH. )J;JIHTenLHOCTL BbiXO.IJ;HOrO HMnynLCa -

'10 HC. 
Bee xapaxTepHCTHKH xaMepLI CHHManHcL npH nocTOHH

HOM npo,IJ;yBe qepe3 Hee ra30BOH CMeCH, COCTOHI:u;eH H3 

57t1o Ar + 38t1o CH 4 + 5t1o MeTHnanH. 

B npo:u;ecce pa6oThl BhiHCHHnocL, 'ITO B xaMepe HMeiDT

CH HaBO.IJ;KH c npoBOJIOKH Ha npoBonoxy. CHrHanhl nepe,IJ;aiOT

CH qepe3 BbiCOKOBOnLTHble 3neKTpO,IJ;bl 6naro.IJ;apH 3Ha'IH

TenLHOMY HH.IJ;YKTHBHOMY COnpOTHBJieHHIO CBH3H BbiCOKO

BOJILTHbiX 3neKTpO.IJ;OB C "3eMneH:" H3- 3a 6onLIIIHX pa3Me

poB xaMepbi. AMnnHTy.IJ;a HaBO.IJ;KH 6blna no,IJ;aaneHa .IJ;O ypoa

HH nopora yCHJIHTeJIH nO,IJ;KJIIO'IeHHeM HHTerpHpyiOI:u;eH eM

KOCTH C BX = 220 rrC/J I R BX • C BX = 22 Hc/. KpoMe Toro, 

nopor ycHJIHTenH 6hln yBenH'IeH .IJ;O 4 M KA. IIpoae.IJ;eHHble 

3aTeM H3MepeHHH noxa3anH, 'ITO Ha ypoBHe 0,1t1o OT 3a

rpy3KH npOBOnOKH HaBO.IJ;KH He Ha6JIIO.IJ;aiOTCH BO BCeM ,IJ;Hana-

30He pa60'IHX HanpH)I(eHHH KaMepbl. 

Ha puc. 4a npHBe.IJ;eHbl rpa!l>HKH 34>!l>eKTHBHOCTH ( f ) , 

O.IJ;HHO'IHOrO C'leTa (NK) H IIIYMOB (Nlll) KaMepbl B 3aBHCH

MOCTH OT HanpH)I(eHHH. 34>!l>eKTHBHOCTL KaMepbi Ha nnaTO 
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Puc. 4. XapanrepuciiUKU Ka.Mepw: a - aa6ucuMoc•r. a(J
(JeK•u6Hoc•u (f),ooUHO'IHOZO C'le•a (NK) U WYM06 (Nill) o• 

~ Hanp.RJICeHUJI nu•aHUJI (U) ; 6 - KpU6r.re aaoepJICaHHr.rx co6-
-, naoeHUU npu pa311U'IHOU 0/IU,ellbHOC"U c•po6upy10rqezo UM

nyllr.Ca (r); 6 - HQ'IQIIbHbiU y'laCIIOK KpU60U aaoepJICQHHbiX 
co6naoeHuil. 

~ 99,9~. ,IJ;Hana30H pa60'IHX Hanp.fDI<eHHH /3,45 73,80 KB/ 
orpaHH'IeH csepxy pe3KHM pocToM o,D;HHO'IHoro c'leTa. Ypo

seHb myMoB Ha nnaTo -5 uMn./c ·M. C'leTH:we xapaKTepH

CTHKH OT,D;eJibH:WX npOBOJIOK CMemeH:W ,D;pyr OTHOCHTeJibHO 

,D;pyra He 6onee '!eM Ha ±10 B, 'ITO CBH,D;eTeJibCTBYeT 0 

,D;OCTaTO'IHOH TO'IHOCTH H3rOTOBJ1eHHJI KaMep:w. 

Ha puc. 46 npHBe,D;eH:w KpHs:we 3a,D;ep)l(aHH:WX cosna,D;e

HHH KaMepbl C TeneCKOnOM CUHHTHJlJIJIUHOHHbiX C'leT'IHKOB 

npH pa3JIH'IHOH ,D;JIHTeJibHOCTH CTp06Hpyromero CHrHana OT 

TenecKona. BH.D;HO, 'ITO Heo6xo,D;HMaJI .D;JIHTenbHOCTb cTpo-

6HpyiOmero CHrHana COCTaBJIJieT : 120 HC. 
H3y'lanac~a pa6oTa KaMep:w B ycnoBHJIX 6on~amHx 3arpy-

30K, TaK KaK H3BeCTHO I 4/, 'ITO B03HHKaiOmHH npH 3TOM 

o6heMH:WH 3apJI,D; yMeHbmaeT K03~HUHeHT ra30BOrO ycH

neHHJI. H3MepeHHJI noKa3anH, 'ITO npH 3arpy3Ke 

1,8 ·10 4 1/CM ~ C /'ITO COOTBeTCTByeT paBHOMepHOH 3a

rpy3Ke KaMep:w 2,3 • 10 S 1/c/ 3~eKTHBHOCTb na,D;aeT Ha 10~. 
,IJ;peH~OBaJI xapaKTepHCTHKa H npOCTpaHCTBeHHOe pa3-

pemeHBe 6:WJIH OUeHeH:W KOCBeHH:WM o6pa30M, TaK KaK 3Ha

'IBTeJibHOe MHoroKpaTHOe pacceJIHHe ~-qacTHU npH 6on~a
moB: TOJimHHe KaMep:w He n03BOJIJieT nony'IHTb ,D;OCTaTO'IHO 

xopomo KOJlJIHMHposaHH:WH ny'IOK. B pa6oTe /S/ yKa3:wsa

noc~a, 'ITO HH~OpMaUHIO 0 JIHHeHHOCTH ,D;peH~OBOH xapaK

TepHCTHKH MO)I(HO nony'IHTb H3 aHaJIH3a BpeMeHHOrO cneKTpa 

npa pasHoMepHoM no nnoma.D;B o6ny'leHHH KaMep:w. Ha 

puc. 46 npHBe,D;eH Ha'lanbH:WH yqacToK KPHBOH 3a,D;ep)l(aHH:WX 

cosna.D;eHHH, KOTop:wB: npe,D;cTaBnJieT HHTerpan OT speMeH

Horo cneKTpa npH o6Jiy'leHHH KaMep:W 3J1eKTpOHaMH OT {3 -
HCTO'IHHKa 60JibWOH nnoma,D;H. BH,D;HO, 'ITO ,D;peB:~oBaJI xa

paKTepBCTHKa, ycpe,D;HeHHaJI no yrnaM BXO,D;a 3J1eKTpOHOB, 

JIHHeB:Ha Ha 3Ha'IHTen~aHoB: qacTH ,D;peB:~osoro npoMe)l(yTKa. 

H3 aHaJIH3a speMeHH:WX cneKTpos, nony'leHH:wx c no

Mom~»IO KOJlJIHMHpOBaHHOrO {3-BCTO'IHHKa, 6:wna nony'leHa 
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oneHKa npocTpaHCTBeHHoro pa3peweHBJI KaMepw: 
= /0,3±0,2/ MM. 

a = 
X 

B 3aKmo'leHBe aBTOPbl Bblpa)KaiOT 6naro.[{apHOCTh 
n.n.HeMeHOBy 3a fiOCTOJIHHbiH BHTepec, fiOA.[{ep)KKY pa6o
Tbl, none3Hble o6cy)K,[{eHBJI, A.B.KynnoBy 3a MHoroqac
neHHble none3Hble o6cy)K.[{eHBJI. ABTopw 6naro.[{apHw 
H.A.Bna,[{BMBpoBoi 3a 6onhWOH BKnaA B B3roToBneHBe 
KaMepbl, li.JK.3anaxaHoBy, a TaK)Ke B.r.Ca3oHoByJM.TI.Co
noBJ.eBy~ c.r.nnacTBHBHOH, B.~.qypKBHOH B B.li.IliBei(OBY 
3a noMOII(h B pa6oTe. 
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