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Anexceee r .n. H Jlp. P13 - 10607 

nponopUHOHBflbHBSI KBMepa C WBI'OM HBMOTXH CHr'HBflbHblX 
npOBOflOI( I 0 MM 

PaccMaTpHeaeTCSI pa6ora nponopuaoaanbHOit KaMepbl c 50flbWHM waroM 
HBMOTKH CHr'H8flbHbiX npOBOnOK, noxaaaHO, 'ITO RpH HCOOflb30BBHBH onpeJle
neHHblX r'83011b1X CMeCeA T8K8SI K8Mepa HMeeT BblCOKYIO ~KTHBHOCTb 6ea 
BBeJleHHSI JlOnonHHTenbHbiX noTeHUH8flbBblX npoeonoK, Ha xaMepe c waroM 
H8MOTKH CHr'H8flbHbiX npoeonox ) 0 MM, aanonHeHBOII CMecbiO 60%Ar +40% Of4, 
nonyqeaa a4MileKTHBHOCTb ~ 99,9% npa epeMeHHOM paapeweHBB 120 ac. Pac
cMaTpHeaercSI B03MOlKHOCTb HCOOflb30B8HHSI TBKOA K8Mepbl B Ka"'eCTBe 
JlpeA«jK>eoA. 

Pa6ora Bbmonueaa B ila6oparopHH SIJlepHbiX npo5neM OIHH1. 

DpeupiiBT 061.e,!UU1eaaoro -c:TaTyra uep ... x ac:c:Jie .. OMIIJII. Jly6u 1977 

Alekseev G.D. et al. 

Proportional Chamber with the 10 mm 
of Signal Wires 

Pl3 - 10607 

Spacing 

A proportional chamber with a large spacing of the 
signal wires is considered. The chamber is shown to be 
of high efficieny when certain gas mixtures are used that 
eliminates additional potential wires. In the chamber. 
with the 10 mm spacing of the signal wires filled with 

60%Ar+ 40% Of4 mixture the efficiency of > 99.9% has been 
achieved at a time resolution being 120 ns. The possibili 
ty of using such a chamber as a drift one is considered. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 

PrepriDt of tbe Joint Institute for Nuclear Research. DubDa 1971 

© 1977 ()6~e~UIU~JUIWIJ UNCB ... J'B A~ftpNW% UCCJift00fJQNui;Jb6ffa 

B ~aHHOH pa6oTe paccMaTpHBaeTcs nponopuHoHaJibHaH 

KaMepa C 60JibWHM /- 1 CM/ warOM HaMOTKH CHrHaJibHblX 

ITpOBOJIOK. TaKaH KaMepa, npH HCITOJib30BaHHH HH<lJOpMaUHH 

0 BpeMeHH ~peu<lJa 3neKTpOHOB, B onpe~eneHHOH CTeiTeHH 

coqeTaeT xopowee BpeMeHHoe pa3peweHHe o6hlqHoH nponop

UHOHanbHOH KaMepbl /I/ H KOOp~HHaTHOe pa3peweHHe ~peH
<lJoBOH KaMephl / 2 •3 / • KpoMe Toro, KaMepa o6na~aeT HeKo

TOpbiMH none3HblMH 3KcnnyaTaUHOHHbiMH CBOHCTBaMH: 1/ ee 

YA06HO HCDOJib30BaTb B Ka<feCTBe ro~OCKOITa ~JIB npe~BapH

TeJihHOrO OT6opa C06biTHH; 2/ 3JieKTpOCTaTHqeCKOe pacTan

KHBaHHe npOBOJIOK cpaBHHTeJibHO HeBeJIHKO, qTo IT03BOJIHeT 

HaMaTblBaTb CHrHaJibHble 3JieKTpO,l\bl 60JibWOH nnoma~H 6e3 

HCDOJib30BaHHB DO~~ep>KeK; 3/ Tpe6oBaHHB, npe~'bHBJIHeMble 
K TOqHQCTH 3JieKTpOHHOH annapaTypbl, JIHHeHHOCTH ~peu<lJo
BbiX xapaKTepHCTHK, DOCTOHHCTBY ra30BOH CMeCH H T .IT., 

KOTOpble He06XO~HMbl ~JIH nonyqeHHH BblCOKOrO KOOp,l\HHaT

HOrO pa3perneHHH, B naHHOM cnyqae cna6ee, qeM ~nH ~peu

llJoBhlX KaMep C 60JibWHM warOM HaMOTKH CHrHaJibHblX npo

BOJIOK. 

Ha pa6oTocnoco6HOCTb KaMepbl c 6onbWHM war oM Ha

MOTKH pewa10mee BJIHHHHe oKa3blBaeT o6nacTb cna6oro 

3JieKTpHqecKOrO ITOJIH C UeHTpOM, HaXO,l\HIUHMCH !IOCepe,l\HHe 

Me >KAY cHrHanbHblMH npoBonoKaMH I 4 /. HanHqHe TaKoH o6-

JiaCTH npHBO~HT K 60JibWOH 3a~ep>KKe 3JieKTpOHOB, qTQ yxy~

waeT BpeMeHHOe pa3peweHHe HJIH CHH>KaeT 34l4JeKTHBHOCTb 

KaMepbl. YCHJieHHe ITOJIH B 3TOH o6naCTH C ITOMOIUbiO no

TeHUHaJibHOH npOBOJIOKH He BCerna B03MO>KHO: ITpH ware 

CHrHaJibHblX llpOBOJIOK - 1 CM B03HHKaiOT npo60H C ITOTeH

UHaJibHOH npOBOJIOKH Ha CHrHaJibHyiO. C ,l\pyroH CTOPOHbl, 

BJIHBHHe 3TOH o6naCTH MO>KHO 3aMeTHO OCna6HTb, npHMeHHH 
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raJOB~e CMeCH, B KOTOp~X CKOpOCTL ~pei~a 3neKTpOHOB 
~OCTHraeT ypOBHJI HaC~IQeHHJI npH He6onLWOB HanpJI:>KeHHO

CTH 3neKTpH'IeCKoro nonJI. 

B naTepaType HMeiDTCJI coo6IQeHHJI o nponopnaoHanL

H~x KaMe faX C 6onLWHM War oM HaMOTKH CHrHanLH~X npo
aonoK/S,6 , •8( B HaCTOJIIQei pa6oTe Ha npaMepe KaMep~ c 

warOM HaMOTKH 10 MM no~po6HO HCCne~yeTCJI BnHJIHHe 

o6naCTH cna6oro nonJI Ha OCHOBH~e xapaKTepHCTHKH Ka

Mep~: 3ciMIIeKTHBHOCTL, BpeMeHHOe pa3peWeHHe, nHHei

HOCTL ~peB~OB~X xapaKTepHCTHK; HJy'laiDTCJI CBOBCTBa 

KaMep~ B JaBHCHMOCTH OT raJOBOrO HanonHeHHJI. 

An• B~JicHeHHJI noae~eHH.R 3neKTPOHOB B KaMepe ue-

06XOAHMO 3HaTL KapTHHY 3neKTpH'IeCKOrO non.R H JaBHCH

MOCTL CKOpOCTH ~pei~a 3neKTpOHOB OT Hanp.R:>KeHHOCTH 
non.11. 

B~pa:>KeHae AnJI noTeHnaana 3neKTpaqecKoro non• U a 

KaMepe I puc. 1/ JaJopa L, c waroM carHanLH~x npoaonoK 

y 
• •••• 

f 
• • • +L •••••••• 

X 
-s o 

-L . . . ~ . . .• •· • . • • . • . 

Puc. 1. CxeMa KaMept.l. 3aaop Mexoy nAocKoc•.RMU L =8 MM, 
IUQZ HOMO.KU CUZHOAt.Ht.IX np060AOK S =10 MM, OUaMe•p 
CUZHOAt.HOU np060AOKU d=20 MKM, IUQZ HOMO.KU Ka•oOHt.IX 
np060AOK 2 MM, OUaMe•p Ka•oOHOU np060AOKU 100 MKM. 
1 - o6Aac•r. cnpaeec'Mueoc•u AUHeiJHt.IX (JopMyA /2/; 2 -
zpaHUf#O 06Aac•u HOCWUieHUJI CKOpoc•u OpeiJ(Ja. 
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S H nHHeBHOB nnOTHOCTLID Jap.R~a Ha CHrHanLH~X npoao
nOKaX q HMeeT BH~/9/: 

+oo k 
U(x,y) .. q I (-1) 

k-oo 
ln 

2 1T L ( 1) . 2 1T X sh - 2k + + stn --
s s ---- /1/ 

h 2 1T L (2k y ) . 2 1T X 
S -- + - + SlO --

S L s 

Haa6onLWHB HHTepec npe~cTaBnJieT o6nacTL cna6oro 
3neKTpH'IeCKOrO nonJI Me:>K~y CHrHanLH~MH llpOBOnOKaMH, 

r~e CKOpOCTL ~pei~a etne He ~OCTHraeT YPOBHJI HaCLitneHHJI. 

llonLJYJICL /1/, nony'IHM ~nJI KOMllOHeHT uanpJI:>KeHHOCTH 
nonJI B 3TOB o6naCTH Cne~YIDIQHe BLipa:>KeHHJI: 

E x ""q p ( 2s - x) , ~ 

Er"" qpy' ~ /2/ 

2.,7l +oo k 1 
r~e P .. - l (-I) -

2 
L-- reoMeTpH'IeCKHH MHO:>KHTenL. 

8 2 k""-<><> ch2 ~k 
s 

B~pa:>KeHH.R /2/ nonyqeH~ HJ paJno:>KeHHJI a p.11~ ~opMynLI 
~.II non.11 a6nHJH TO'IKH x '"' s /2 , y = 0 . OHH cnpaae~nHBLI 
C TO'IHOCTLID 1 0~ B o6naCTH pa~HYCOM - 0,17. s ~n.ll 
s<2L /puc. 1/. 

JaBHCHMOCTL CKOpOCTH ~pei~a 3neKTpOHOB V OT Ha
npJI:>KeHHOCTH 3neKTPH'IecKoro non.11 E a raJoaoi cMeca 

60~ Ar + 40~ CH 4 , acnonLJyeMoi B 3KcnepHMeHTanLHLIX 

HCCne~OBaHHJIX, 6~naannpOKCHMHpOBaHaKyCO'IHO-nHHCHHOB 
~YHKUHCB Ha OCHOBaHHH ~aHH~X, npHBe~eHHLIX B pa6oTe /IO/: 

npH H3MCHCHHH HanpJI:>KCHHOCTH nonJI OT HynJI ~0 KpHTH'ICCKOH 

aenH'IHH~ E'il = 250 B/cM cKopocTL ~peu~a pacTeT naueiHo 

OT HynJI ~0 v0 =7 CM/MKC, ~anee npH E >EKp CKOpOCTL 
~pei~a OCTaeTCJI nOCTOJIHHOB H paBHOH v0 · 

HcnonLJYJI 3To ynpotneHHe, a~qacnHM apeMJI ~peu~a KaK 

~YHKUHID Koop~HHaT~ npoxo:>K~eHHJI TpeKa /~pei~oayro xa

paKTepHCTHKY / ~n.11 TpeKoB, nepneH~HKyn.RpH~x K nnocKOCTH 

KaMep~. ,IJ;nJI 3TOrO paJ06LeM OTpeJOK ( 0, -1] Ha ~Ba: 

[ O,x0 ] a[ x 0 ,.!. ] , J~ecL x0 - rpaHana Hac~IQeHHJI cKopocTH 
2 
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,II,peiiclla, KOTOpaJI HaXO,IJ,HTCJI H3 ypaBHeHHJI E ~qp( ~-x0 ). Kp 2 

Ha oTpe3Ke [O,x
0

] 3neKTPOH .IJ.BH:>KeTCJI paauoMepuo, no3TOMY 

apeMJI ,IJ,peiiclla ecn. npocTo __!_ • )l,nJI oTpe 3Ka [ x
0 

, -~] 38.-
v 0 2 

llHilleM ypaBHeHHe ,IJ,BH:>KeHHJI: 

~,. -K E ,., Kqp(x-2 s ), 
dt X 

/3/ 

3,IJ,eCb 
vo 

K=-E 
Kp 

• llO,IJ,BH:>KHOCTb 3lleKTpOHOB B ,IJ,aHHOM ra3e. 

fipOHHTerpHpOBaB Bblpa:>KeHHe /3/, 3allHilleM BpeMJI ,IJ,peiicila 

T oT TO'IKH x .IJ.O cHruanhHOH npoaonoKH B cne,IJ,yiOmeM 

BH,IJ,e: 

~ X 

- npH 0< X< X , v - - 0 
T o /4/ 

= x
0 

s/2-x
0 

s/2-x 0 s 
- + -- ln --;;:--- npH xo:; X< T. 
v

0 
v

0 
s2-x 

3Ta 3aBHCHMOCTb npe,IJ,cTaBneua ua puc. 2. Bbi'iHCneHHJI 

npOH3BO,II,HllHCb ,IJ,llJI KaMepbl, HCllOllb3yeMOH B 3KCnepH· 

MeHTanhHblX Hccne,IJ,oBaHHJIX, npH x 0 = 4,3 MM I puc. 1/. 
)l,auuoe 3Ha'leHHe x 0 cooTBeTCTByeT nnoTHOCTH JapJI,IJ,a ua 

CHrHallbHOH npoBOllOKe q =190 B /npH U = -2,9 KB, CM, 

pUC. 3a/ H reoMeTpH'IeCKOMY MHO:>KHTelliO p =19,7 CM-2 . 
Ha puc. 2 H3o6pa:>KeHo TaK:>Ke ceMeiicTBO ,IJ,peiiclloawx 

xapaKTepHCTHK ,IJ,nJI TpeKoB, nepeceKaromux KaMepy no.IJ. 

pa3llH'IHblMH yrnaMH. 3TH xapaKTepHCTHKH 6hlllH paCC'IH" 

TaHbl Ha 3BM C HCll0llb30BaHHeM TO'IHOH cllopMynhl /1/. 
3a BpeMJI ,II,peiicila llpHHHMallOCb BpeMJI ,II,BH:>KeHHJI 3lleKTpOHa, 

KOTOpbiH nepBbiM ,IJ,OCTHraeT CHrHallbHOH npOBOllOKH. H3 

pHCyHKa BH,IJ,HO, 'ITO xapaKTepHCTHKH npaKTH'IeCKH llHHeHHbl 

B IIIHPOKOM ,IJ,Hana30He yrnOB. 

C llOMOillblO 3THX xapaKTepHCTHK MO:>KHO o:u;eHHTb He-

3cllcileKTHBHOCTb KaMepbl npH 3a,IJ,aHHO>.~ BpeMeHHOM pa3pe-
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' 

f20 

o· 
1t1J 60/. flt +407. CH4 

80 10° 
20" 

~60 
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I 

20 I 
I 

Xo .. 4.~ ,.,,., 
I 
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0 1 2 3 4 5 

X, MM 
Puc. 2. BpeMJI opeu(Ja T KOK (JyHKfiUJI KOOpOUHOIIIbl X ; 

napaMelllpOM CAYJICUIII yZOA MeJitOY mpeKOM U nepneHOUKYAJI" 
poM K nAOCKOCIIIU KOMepbJ. To~KOMU U306paxeHa opeu(Joea.R 
xapaKmepucmuKa, pacc~umaHHa.R no (JopMyAe /4/. 

llleHHH /T.e. npH onpe,IJ,eneHHOH ,Il,llHTellbHOCTH CTpo6-HM" 

nynbca/. He3cllcileKTHBHOCTb B03HHKaeT npH npoxo:>K,IJ,eHHH 

TpeKa qepe3 o6nacTL cna6oro nonJI no,IJ, ManhiMH yrnaMH. 

llpe,IJ,nonaraJI, 'ITO noTOK qacTHU paBHOMepuo pac:::Ipe,IJ,eneu 

B,IJ,Ollb OCH X , a TaK:>Ke B HHTepBane yrnOB ±20° ,llOllY'IHM, 

'ITO UpH pa3pellleHHH 100 HC He3cllcileKTHBHOCTb COCTaBnJieT 

-0,01o/o /.IJ.llJI TpeKOB, nepneH,IJ,HKynJipHbiX K llllOCKOCTH 

KaMepbl, COOTBeTCTBYIOillaJI He3cllcileKTHBHOCTb COCTaBnJieT 

- 0,30/o/. fipH pa3pellleHHH 80 HC He3cllcileKTHBHOCTb HMeeT 

BellH'IHHY y:>Ke- 0,5o/o. 
.lihlna o:u;eueua He3cllcileKTHBHOCTb KaMephl B cnyqae 

3anonHeHHJI ee 6onee Me,IJ,neuuoii ra3oBoii cMeChiO, 70CI/oAr+ 
+ 300/o H306yTaH, . KOTOpaJI ,IJ,OBOllbHO 'laC TO ynoTpe6nJieTCJI 

B ,IJ,peiiclloablx KaMepax ;v0 =5 cM/MKC, EKP = 500 B/cM/. 

7 



llpH apeMeHHOM pa3peweHHH 120 HC H yrJIOBOB paCXO,IJ;H· 

MOCTH nyqKa ±20° He J4lc~JeKTHBHOCTL COCTaBHJia- 1 0/o. 

3KcnepuMeHmaA&Hble peayA&mam&l 

~JIR HCCJie,IJ;OBaHHB HCllOJIL30BaJiaCL pa360pHaR nponop

UHOHaJILHaR KaMepa C qyBCTBHTeJILHOH 06J1aCTbiO 15x15 CM 2. 

KaTO,IJ;HLie nnocKOCTH HaMoTaHLI c waroM 2 MM npoaonoKoii 

H3 6epunnueaoB: 6poH3LI ,IJ;HaMeTpoM 100 MKM. CHrHaJILHaR 

llJIOCKOCTL HaMOTaHa C war OM S = 10 MM npOBOJIOKOH H3 

30J1oqeHoro BOJ1b4JpaMa ,IJ;HaMeTpOM d =20 MKM. 3a3op Me)I(,IJ;y 

nnocKocT RMH L =8 MM I puc. 1/. 
OcHOBHLie xapaKTepHCTHKH KaMepLI uccne,IJ;oaanucL c 

ucnonL3oBaHHeM cMecu 600/o Ar+ 400/o CH4• KaMepa noMeiUa

nacL Me)I(.IJ.Y ABYMR CD;HHTHJ1J1RTOpaMH TOJIIUHHOH 1,5 MM H 
- 90s 10 MM H o6nyqanacL {3 -ucyoqHHKOM r paJMepoM lOx 

xl5 CM 2 • Yrnoaag pacxo,IJ;HMOCTL nyqKa JJieKTPOHOB co

cTaBnRna - ±20° • Ka)I(,II;aR cHrHaJILHaR npoaonoKa no,IJ;KJIIO· 

qanacb K ycHJIHTemo- 4JopMupoaa Temo K243Ar 1/11 : nopor 

cpa6aTLJBaHHR KOToporo 6Lin BLI6pau - 2 MKA. CHrHanbl 

C BOCLMH YCHJIHTeJieii 06'Le,IJ;HHRJIHCL, YKOpaqsaaJIHCL ,!1;0 

10 HC H llO,IJ;aBaJIHCL Ha COBlla,IJ;eHHR CO CTpo6-HMllYJILCOM, 

KOTOPLIB BLipa6aTLIBaJ1CR COBlla,IJ;eHHRMH CUHHTHJ1JIRUHOHHblX 
cqeyqHKOB. 

3aBHCHMOCTL J4Jc~JeKTHBHOCTH KaMepbl OT HanpR)I(eHHR 

llHTaHHR H KpHBble 3a,IJ;ep)l(aHHLIX COBlla,IJ;eHBH npe,IJ;CTaBJieHLI 

Ha puc. 3. BHAHO, qyo KaMepa HMeeT wupoKoe j- 700 B/ 
llJiaTO J4Jc~JeKTHBHOCTH H BpeMeHHOe palpeweHHe- 100 HC. 
H3MepeHHR J4Jc~JeKTHBHOCTH npu ,IJ;JIHTenLHOCTH cTpo6-uM

nynLca 120 HC ,IJ;anu JHaqeHue c > 99,90/o. 

llpH HCllOJIL30BaHHH KaMepLI B KaqecTBe ,!1;peii4JOBOH 

CyiUeCTBeHHLIM RBJ1ReTCR BOllpOC 0 JIHHeHHOCTH ,!1;peii4JoBOH 

xapaKTepHCTHKH. llpOCTLIM CllOC060M KaqecTBeHHOH OUeHKH 

O,IJ;HOpO,IJ;HOCTH CKOpOCTH ,!1;peii4Ja B,IJ;OJIL ,!1;peii4Joaoro npoMe

)I(YTKa RBJ1ReTCR BpeMeHHOH cneKTp CHrHaJIOB C Ka.Mepbl /l 2 ~ 
Ha puc. 4a H3o6pa)l(eH TaKoii cneKTp ,IJ;JIJI Haweii KaMepbl; 

CHrHaJIOM "CTapT" CJIY)I(HJI CTpo6-HMllYJILC, CHrHaJIOM 
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I 
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61 
e~ 

M1 
60~ fl-z +4/J ZCJ4 

:t I a 

ZD 

a 24 2A 28 jp 12 
-u, ~rB 

• e~ 

ID 

, 
I / «J% Itt .... 0% CH+ 

U•-2, 7 K8 

·r ~ 

I I I I I 

D II 40 " ID • 111 
J., HCeK 

Puc. 3. a - aaaucuMOC111b aNeK•uaHocmu KaMep&l c o• 
Hanp.RxeHUJI numaHUJI - U ; 6 - Kpue&le aaoepxaHH&IX coana
oeHuu. L - 3aOepxKa C111po6· UMnyA&Ca OIIIHOCUIIIeAbHO CUZHa
Aa c KaMepbl, r - oAumeA&Hocm& c•po6- UMnyA&ca. 

"CTon" - BMnynLc Ka.Mepbl. He6onLwoii HaKJIOH aepwBHLI 

ClleKTpa rOBOpHT 0 TOM, qyo CKOpOCTL ,!1;peii4Ja MaJIO .Me· 

HJieTCJI B,IJ;OJib ,IJ;peii4Joaoro npoMe)l(yTKa. 

Kpo.Me OCHOBHOH ra30BOH C.MeCB /6011/o Ar + 400/o <J\/, 
6LIJIB sccne,IJ;oBaHbl B HeKoTopble ,IJ;pyrse: 750/o Ar + 
+ 250/o (OUI 3)2CH2 , 900/o Ar + 1 00/o CH4 , 900/o Ar + 1 00/o C02, 
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Puc. 4. BpeMeHHble cneKIIIPbl cuzHalloe c KaMepbl; a,6 -
npu 3anOIIHe11UU pa311U'-IHbiMU 2Q30BbiMU CMeCJIMU; 8 -

epeMeHHoii cneKmp cuzHallo e c ooHoii npoeo11oKu. 

95o/o Ar + 5C1/o CO i TPH nocne.D.HHe CMecu HCCJIC.D.OBaJIHCL 
C pa3JIHl.JHbiMH llpOll,eHTHbiMH )].06aBKaMH napOB MeTHJiaJI.R 
(OCH 

3
) 

2
CH

2
. 0)].Ha.KO KaMepa HH C C.J)!OH H3 3THX CMeceii 

He HMena speMeHHoro pa3perneun:11 nyqrne 200 He; He 
Ha6mo.nanocL HacMm.eHH.R cxopoCTH .D.peiidJa I 3a HCKruol.Je
HHeM cnyqa.fl ncnoJib30BaHHH CMeCH 90C1/o Ar +10o/oCH4 /. 
,il;JIH npHMepa Ha puc. 46 .h306pa:iKeH BpeMeHHOH CllCKTp 
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,... 

i ... 

curuanoB c KaMepbl, uanonueuHoii cMeCbiO 85'1o Ar + 
+10'1o C0

2 
+5~ (OCH3 ) CH 2 • 

Ha puc. 4e H30~pa)KeH speMeuuoii cneKTP curHanoB 
C O,l],HOH npOBOJIOKH, KOTOpbiH 3Hal.JHTeJibHO OTJIHl.JaeTC.R OT 
cnexTpa curuanos, co6paHHLIX co sceii xaMepbl I puc. 4a/. 
"XBOCT" B pacnpe,ll,eJieHHB CHrHaJIOB /l/ Bbl3BaH HaKJIOH
HbiMB TpeKaMB, KOTOpble B COCe,IJ,HeM KaHane ,IJ,aiOT Ma
JieHbKYIO 3a,IJ,ep)KKY B ll03TOMY He yxy)].lllaiOT BpeMeHHOrO 

pa3peweHB.R xaMepbl B uenoM. 
B 3aKJIIOl.JeHHe aBTOpbl Bblpa)KaiOT CBOIO npH3Ha TeJib

HOCTb A.B.KynUOBY B n.n.HeMeHOBY 3a llOCTO.RHHbiH au
Tepee H BHHMaHHe K pa6oTe, aBTOpbl 6naro)].apHbi H.A.Bna
,l],HMHpOBOH, no nporpaMMe KOTOpOH 6b1JIH BblllOJIHeHbl pac

l.JeTbl ua 3BM. 
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