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BBEAEH HE 

Per~CTpa4HR CBeTOBOrO CHrHana B ra30B~X npOnOp4HOHanbH~X 
C4eT4HKaX H npOBOn04H~X KaMe paX n03 BOnReT OnT~MH 3H pOBa T b HeKO

/ 1 51TOp~e Xap aK TepHCTHKH 3THX Ae Te KTO po e - . B03MO~HOCTb pa60Tw 
C ManwM 3Ha4eHHeM K03~~H4H eHT a r a 30BOr O YC Hn e HHR (- 100 ) npH
BOAI1T K TOMY, 4TO C'leTHbie x a p a KTepHC THKH KaMep~ He YXYAwalOTCR 
npH HHTeHCHBHOCTRX BnnOT b AO 3 . 10 6 'lacT/ c 'MM2 , 'lT O Ha ABa n o 
pRA Ka nY'lwe, 4eM B n ponOP4HOHanbHWX KaMe pax C Man~M 11 MMI pac-
CTOR HHeM MeM<AY CHr HaIl bHblMH 3neKTpOAaMH 1 4,51 • npH Y " c neKTpo-
MeTpHH HH3KHX 3 HeprH~ nOAaBIlRIOTCR $IlYKTya4HH r a30 Bo r o YCHneHHR 
H TeM caMblM ynY4waeT CR 3He pr e TH4eCKoe p a3peweH He n PH5 0pa / 11 

3ne KT pOnIOMI'!HeC4e H TH bl ~ AeT e KTOp 06IlaAaeT IlY'l WHMH B peMe HH~MH xa 
p aK Tep HC THKaMH, nOCKoIl b KY npl'! pa50 Te B p e~HMe n po nOPU HoHanb Ho r o 
YCHne HHR An HTenb Ho c Tb CBe TOBoro CHrHana o5ycnoBneHa n p04eccaMH 
B03fi YM<AeHHR 3IleKT pOHa MI'I aTOMOB H MoneKyn ra3a, a TaK~e s peMeHeM 
Bblc e e 'lHBaHI1R B036YlKAeH HbiX COCTORHH~, TorAa KaK B AnHTeIlbHOCTb 
3IleKTpl1'leC KOro Cl1r HaIla OCHOBHO~ BKIlaA Aa e T 60nee MeAIleHHaR 
HOHHa R KOMnOHe l~ Ta. B YKa3aHHbiX pa60Tax c60p CBeTa 3IleKTpOiliOMH
HeC4e H4 HH ocy~ecT BIlR e T C A $OTOYMHOlKHTeIlRMH, YCTaHOBneHHblMH B He
nocpeACTseHHOM KOHTa KTe C AeTeKTHpY~HM ofibeMOM, 4TO orpaHH4H
Bae T 803MOlKHocrb C03Aa HHR AeTeKTopa fiOIlbWHX pa3Mepoa. B pafio
Ta x 16,7/ paCCMOTpeH Me r oA cfiopa caeTa B npOBOIl04HO~ Ka Me p e 
C nOMO~ blO nnaCT I1 4eCKI1 X CMeCTHTene~ cneKTpa. TaKO~ nOAxoA n 0 3 BO
n Ae T c 0 3AaTb 3KOHOMI1 4H~~ 3neKTpOIlIOMI1 HeC4eHTHbl~ AeTe KTo p C no
B .l w eHHO~ 3$<1leKHIBHO~ nose pXHOCTblO, npHeMIleMbI ~ AIlA peaIl bHblX 
3 (Cne pHMe HT OB a $ H3I1KC BblCOKI1X 3Heprl1~, B HaCTOR~e~ pafiOTe I1C
C leAY IOTCA HeKO TOpwC ocofie HHOC TH Ape~$OBO~ KaMepw co c s e To sbiM 

~ r JeMOM I1 H$opMaUH H, nOC T poeHHO~ no 3 TOMY npl1H UHny H pa60Ta~e~ 

pe lKl1 Me npo nOP4HOHaIl b Horo YCHIleHHR, 

KOH CT PYKUH~ H XAPAKT EPHCTHKH KAHEPW 

Hc cIleAy e MaR KaMepa npe AcTasnAeT cofio~ c TaHAa p THYIO npoBoIl04
HylO Ape~$OBYIO KaMepy C pac n peAeIleHH~M nOTe H4 HanOM, 050PYAOBa H
HYIO CBeToBOAoM C ne peH3nY4a TeneM cneKT pa H ~OTOYMHOlKHT eIlAMH 

An A c BeTo Bo r o CbeMa I1H$OpM3UHI1. feOMeT p l1 R KaMepbl nO Ka3 aHa Ha 
pH c . l . Al1 a Me Tp aHoAHO~ n p OBon OKH 20 MKM 1 30n04eHbl~ BOIlb$paM/, 
Ka TOAHble nnOC KOCTH C pacnpeAe IleHHWM nOTeH411 a n OM B~nonHeHbI H3 
npOBOIlOKH AHa Me TpOM 100 MKM 16epHIlIlHeBaR fi poH3a l c warOM 2 MM. 
Pa CCTORHHe Me lKAY KaToAHo~aHoAHoM~~~OLT b lO 3 ~M. Ape~$osaA 
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PI1C. I. KOHCTPYKU;IHI 3J1eKTpOJllOMHIICCL\eIlTlloi\ ,Qpei%ci>o8oii 
KaMepbI: 1 - CHI'HaJIbHafi npOBOIlOK3 10 20 NKM/, 2 - no 
TeHU;l1aJIbHafI npOBOJIOKa 10 100 MKM/, J - K3TO,QHaR IIPO
B0J10Ka 10 100 · MKM/, 4, 5 - ci>OTOYMIIOlKH1'C,JUI, 6 - cne
K TpOCM~aJOm,Hj:j: CBe TOBO,Q, 7 - BXO,QlIoe MaimapoBoe OKIIO. 

R4e~Ka orpaH~4eHa nOTeH4~anbH~M~ npOBonOKaM~ A~aMeTpOM 10 0 MKM 
/fiep~nn~eBaA fipoH3a/. P accToAH~e Me~AY aHoAHo~ ~ nOTeH4~anbHo~ 

npoBonoKo~ /MaKc~ManbHoe ApeH~oBoe paccToR H~e/ 20 MM. KaMep~ 
Ta Kora T~ na W~POKO ~cnOll b 3YIOTCA B 3Kcnep~l..e HTax ~ ofinaAalOT 
npOCTpaHCTBeHHo(1 T04HOCT blO a = 10 0-180 MKM 18.9 

CBeTOBOA pacnonaraeT CR Bfin~3~ c~rHanbHoro 3 n e Me HTa /aHoAHO~ 
n pOBOnO KI-1/ 101 cnY~~T Af1A cfiopa caeTa, B03 H"IK alOU\e r O B 3neKTpOHHO~ 
naBHHe Ha aHOAe. "I30 TpOnHoro nepe~3J1Y4eHI-1A ~ nepe,Qa4101 CBeTa 
K ~OTOYMHO~Io1TenAM sa C4eT nonHoro BHYTpeHHero OTpa~eH"IA. Hccne
AYeM~H MaKeT COCTOHT 1013 4eT~pex Ape~~OB~X R4eeK, "I npH Afllo1He 

aHOAHOH npOBonOKH 600 MM 
~MeeT 3$$eKTIo1BHYIO nno~aAb 

160x600 MM. B Ka4eCT Be CBeTO
BOAa ~cnonb30Ban~Cb nnaCT"IH~ 
1013 nneKc~rnaca C nepe~3nY4a

PHc.2. CxeMa 3KCnepHMe HTaJIb

Horo CTeH,Qa C p~OaKTHBHbIM 
f3 -HC TO'{HHl(OM 90 Sr • 1 - {3 -

HCTOlffiKJ( 90 St , 2, 3 - CBHH

u.0Bbrn ~eneBoH KOJ1J1HMaTOp, 
4, 5 - <PoTOYMHOJlGfTeJIH. 6 
cTapToB~ CqaHTKnnRL\HOHHhlH 
C~eTqnK, 7 - 3J1eKTpOflroMHHe
cu;eHT HaR ,QpeH~OBaR KaMepa. 
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PHc.3. ¢opMa 3J1eKTpl1
'le CKOI' O H 3J1eKTpOJ1l0MJ{- 0 '0 80 120 [He] 

Hecu;e HTHo 1'0 CI1I'HaJIOB 

3neKTpH'iecKHH 
CHr Han 

3neKTpontOMHHEC~eHTHblH 
CHrHan 

......--'---'--......
-----1~.-1--L--'----'--.L~~ -- 

o T Y - HC TO'tflilll(a 55 Fe . 
Co6c TBe HHoe BpeMR Ha
p acTaHHfI YCHJ1HTeJ1fI 
5 HC. 

TeneM T~na BBQ ~n"l 

TP~CT"Ip~nn"lpa30n~H 

pa3MepaM~ 4 x15x 
x700 MM / 10/ • C BeT~
BOA pacnono~eH BAo nb 
a HOAHOH npO BonOKIo1 
/CM. p"lc.1/. Ero 60KOBaR nOBe pX HOC Tb pa3MepOM 15 MM op~eHTlo1pO Ba
Ha napa nnenb HO nn OC Kocn, KaMe p bl Ha paCCTOflHI'I "I 5 MM OT KaToAHoH 
nnOCKOCT~ . C ABYX TOP~OB CBeTOBOAa B onT~4eCKOM KOH TaKTe C HIo1M 
yC Ta HoBneH~ ~OTOYMHO~"ITeJ1"1 ~3Y-85. BXoAHoe OKHO, fin"l~a~wee 
K CBe TOBOAY. B~non H eHO "13 anIOMH H~3"1pOBaHHoro MaHn apa Ton~~ HoH 
2 0 MKM. 3epKanbHafi CT o pOHa o6pa~eHa eo BHYTpeHHI'I~ 06ueM KaMep~. 
npOT~Bonono~Hoe OKHO CAerraHO 1013 np03pa4 Ho ro Ma~napa TOn~I'IHO~ 
5 0 MKM. Ka Mepa nonHOCTb~ CBeTO"l30n "l pOean a Cb . 

3Kcnep~MeHTanbH~~ CTe HA. Ha KO TOPOM npOBOA~J1~Cb ~3MepeH~ fI , 
nOKa3aH Ha plo1c.2. KaMepa pafio Tan a B pe~I'IMe Henpep~BHoro npOAYBa 
r a30BOH CMeCblO 87~ Ne + 5% CH4 + 8% CO2 , 

CpeAHRA aMnn "l TYAa none3Horo c~ rHana OT I'ICT04HI'IKa 3neKTpOHOB 
90St , npOxoAfllQl-1X 4e pe3 KaMepy, pa BHRJ1aC b /5 0 ~ 70/ MB. Ha p~c, 3 
nOKa3a Ha ~opMa CBeTOBoro ~ 3J1eKT p~4eCKoro c~ rHanOB C KaMep~ OT 
y -HCTo4H~Ka 55 Fe. n pl1 3 TO M yc~neH~e Cl'lrHa nOB OCYllleCT BnAnOCb 
yCI1J1~ TenflMIo1 C coficTeeHH~M BpeMe HeM HapaCTa Hl'l fi 4~ 5 HC . 3neKTp~
4eCKI1~ CH r Ha n OTn~4aeTCfI a T CBeTOBoro 3 aAH~M ~POHTOM, YBen~ 411

Ba~I'IM era AJ1~TenbHOCT b no OCHOBaH~1O B 2 pa3a . KaK y~e OTMe 4a
nOCb B~we . 3TO CBA 3 aHO C TeM, 4T O CBeTOBOH Cl1rHan 4 YBCT BI'ITene H 
TonbKO K KOMnO HeHT e 3neKTpOHOB B T aYHAceHAoBcKO~ naBI1He. a 
3neKTpH4eCKI1H C~rHaJ1 06ycnoBlleH, B OCHOBHOM, fionee MeAneHHo~ 
~OHHOH KOMnOHeHToH. TaKHM ofipa30M, "ICnonb30BaHHe ceeTOBoro c~r
Hana n03BonfieT YMeH bW~Tb MepTBoe BpeMA CHCTeMbi YClo1n~ Tenb-~OpMI'I

pOBaTenb ~, cneAOBa Te n bHO. ynY4W~Tb Ta KY~ BamHY~ xapaKTepl1CTI1KY 
Ape~~oBoH KaMe p~. KaK npOCT paHCTBeHHoe pa3pe we HIo1e ABYX TpeKOB. 

npl'l pafioTe OT CKOnJ1HM~ pOBaHHoro nY4Ka 3neKTpOHOB /9~t / fi~
no ofiHapy~eHo. 4TO CBeT perHcTp~pyeTcfI He TonbKO B TOM cnY4ae, 
Ko r Aa nY40K 3neKTpOHOB npOXOA~T 4epe3 ApeH~OBY~ A4eHKY, Heno
cpeACTBeHHO InpHHaAne~a~ylO" caeTOBOAY /LleHTp fl4e~K~ - aHoAHaR 
n pO BonOKa, pacnono~eH no ~eHTpy CBeTOBOAa/. HO 1'1 To rAa, KorAa 
3neKTpOH~ n e pe ceKalOT coceAH lo1e C He H Ape~~OB~e R4e.::iK~. np~4eM 

aMnn~TYAa CBeT OBoro c~ rHana AnR npoxoAR~Io1X 4aCTI'I~ np~ nepexoAe 
K coceAHeH R4e HKe MeHReTCR CKa4KOM. Ha p~c.4 nOKa3aH~ aMnn~TYA
H~e cneKTp~ CBeTO Boro c~rHalla npl'l ABYX nOnO~eHI'IRX KaMep~ OTHO
CI-1TeJ1bHO C~C TeMbi KOnJ1~Ma TOpOB, ~OPM~PYIO~I'IX nY40K 3neKTpoHoB. 
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N Pl1C. 4. AMnlll1Ty,a;Hble c neK

2'0 
218 

TPbI AJ1H QaCTl1u;, perl1CTpl1
pye Mbm B OCHOBHOM npOMe
~TKe /1/, B coce,a;HeM 

192 npOMe~TKe III/. 
168 
14 1. B TOM cnyyae, KorAa np~ 

120 CMe~eH~~ KaMepw nY YOK He 

96 
B WXOA~T 3a npeAenw Rye~
K~, aMnn~TYAa c~rHana He 

72 Me HReT CR, T . K. CBeTOBO~ 

'8 c ~rHan $opM~pyeTcR n OKa

21. n~30BaHHO B6n~3~ aHoAHWX 
l 3neK TpOAOB. H3 p~c.4 B~A
0 96 192 288 384 I.!l) S76 672 

KilHiI11a 
768 861. HO , YTO nepe K p~ T~e cneK-

HoMep 
TPOB OyeHb Man o. CKa"l0K 

B03H~KaeT ~3-3a Toro, "lTO np~ nepeXOAe K coceAHe~ R4e~ Ke A~C-

KpeTHO MeHRe TCR TeneCHw~ yron, nOA KOTOpwM B~AeH cBeTo BoA ~3 
o6nacT~ ~ cny c Ka H~R CBe Ta, a T a K~e TOT TeneCH~~ yron, nOA KOTO
p~M CBeT nonaAaeT B CBe TOBOA np~ oAHo Kp aTHoM oT pameH~~ OT 3ep 
Kan bHo~ nOBepx HocT~ Bx oA Ho ro OKHa. 3TOT 3$$eKT MomHO ~cnon b30

BaTb C ijenb~ YMeHbweH ~ R Y~cna CBeTOBWX ~H$OpMaij~OHHWX Ka Ha nOB. 
np~ 3TOM 0A~H cBe To BoA Mo meT c06~paTb CBeT ~3 HeCKonb K~X R"le eK 
/B npocTe~weM cny"lae ~3 AByX coceAH~x/ , a Ben~Y~Ha CK a "lKa cny
mHT AnR KOA~poBa H~R HOMepa R "le~K~. B oc06eHHocT~ 3TOT 3$$e KT 
Mo~eT OKa3a TbC R none3HWM np~ p a60Te KaMepw B caMoraCR~eMCR 
cTp~MepHoM pem~Me, rAe aMnn~ TYAH~~ pa36poc 3HaY~TenbHO Me Hbwe, 
yeM B nponOpij~OH an b HoM / 11 / . KpOMe Toro, B cTp~MepHoM pem~Me 
aMnn~ TYAa CBeTOBo r o c~rHana np~MepHO Ha no pRAOK 60nbwe , yeM 
B nponOpij~OHanbHOM. a An~TenbHocTb c~rHana Ha aHOAe $ 3Y COCT a a
n ReT /10 + 15/ HC. 

C06C TBeHHble WYMbI $OToYMHom~Tene~ nOAaBn RIOTCR np~ BKn lOyeH~~ 

~x e COBnaAeH~e. 3T~M YAaeTCR cy~ecTBeHHO nOH~3~Tb nopo r $OPM~
po e aTenR Ka Hana apeMeHHO~ np~BR3 K~ ~, cneAoeaTenbHO, ynY"lW~Tb 

ee TOYHOC Tb. KpOMe To r o, Ta KO~ KaH an pe r~CT pa~~~. BcneACT B~e 

e r o onT~"leCKO~ CBR3~ C ~C TO"lH~KOM c~r HanOB - aHOAHO~ n pOBono 
KO~, OKa3 WBaeTCR Mano nOAB epmeH Bn~ RH~ 1O Ka K Bbl COK04 a CTOT HblX, 
TaK ~ pa3n~"lHblX c eTeBblX Ha BOAOK, B TO BpeMR KaK c~rHan bH aR npo
BonOK a 04eHb "lYBCT B~ Ten bHa K 3 T~M nOMexaM, "l TO orpa H~"l~Bae T M~

H~Man bHbI~ nopor per~CTpa ij ~~ 3neKTp~"leCKoro c~rHana ~ np~BOA~T 

K ~ C KameH ~RM ~H¢OpMa ij~~. 

Ha p~c.5a nOKa3aHbI C4eT Hble xapaKTep~CT~K~ KaMepw B 3aB~C~
MOCT~ OT nopora per~C Tpa~~~ An R OA~H04 Horo ~3Y, AnR ABYX $OTO
YMHOIK~ Telle~, BKll IO "leH Hbl.l< B cOBnaAeH~e, ~ AnR 3neKTp~"leCKoro 
c~ rHana C npOBOllO K~ . 8~AHO, "l TO np~ B KnI04eH~~ ~3Y B cOBnaAeH~e , 
no por per ~CTpaij~~ MomHO onYCT~Tb 3Ha4~Ten b HO H~lKe. "leM np~ 
CbeMe c~rHana C aHOAHO~ n pOBonOK~. 

PHC. 5. CqeTHble xapaKTe L-1.10 3 
C06na,qeHHRPHCTHKH 311e KTpOllIOMHHe B 
ASYX ¢3Y

cu;eHTHol'i ,a;p el'itPoBoH KaMepbl: 

al no Ha npHlKe HHlo, 5 I no 6 

nopory. 
 aHCllHaI'I 

np060nOKat. 
(Kyc = 300) 

2CyeTHWe xapaKTep~cT~ K~ 


KaMepbl /p~c. 56/ ~ 3MepRn~Cb a) 

o I ' , , ,OT ~CTOY H~Ka 90Sr np~ 

3.5 30 3.7 3,B 3,9 \(.K B 
npOAYBe KaMepw CMeCb~ 


87%Ne +5%CH4 + 8% C0 2 . nna-

TO KaMepw np~ per~CTpaij~~ 

N.103 
3neKTp~"leCKoro c~rHana 

COCTaBnReT 200 B, B TO 12 

BpeMR KaK AnR ceeTOBWX 

c~r H anOB OT ¢OTOYMHO~~ Te 10 
ne~, BKIl104e HHbiX B co e naAe ~3'7B'B 
H~e, HaY~HaR C HeKoToporo B 

HanpRmeH~R, Ha6 n lOAaeTcR 
 Olll-1 H !ll3Y 
pe3Koe B03pacTaH~e CKOPOC

6 crena,qeHl-1eT~ C"leT a , He o6ycnoBneHHoe 
llBYX ¢3Y 

wYMaM~ Ka Me pw, KOTopaR Ha

xOA~naCb n p~ 3TOM B yCTO~ ~ 


aHOAHall 
Y~BOM COCTORH~~. Dblno CAe nposonOKa 
naHO npeAnonOlKeH~e, "lTO (K..c= 300 )6)2 

I, 

L
B03paCTaH~e C"leTa CBR3aHO 
C YYBCT B~ Ten bHOCTblO CBeTO

0 1,0 80 11,0 160 200Boro c~rHana K ijeHTpaM ~B 
'10 H~ 3aij~~ - KIlaCTepa M, 
B03H~KalO~~M BAOll b TpeKa 
3apRIKe HHWX 4aCT~ij. 

KnaCTepHbI~ xapaKTep CBeTOB~X c~ rHallOB Ha6nlOAaeTCR ~ no OCij~ll 

nor pa~y. np~ nOAa4e c~rHanOB C $OTOYMHO~~Tene~ Ha yc ~n~ Ten~ 

C 8peMeHe M ~ HTe rpHp08aH~R 100 HC, TOHKaR CT PYKTypa c~rHan08 ~c
4e3aeT, ~ CKOPOCT b C4eTa C8 eTOBoro c~r Hana /8 COBnaAeH~RX/ ~ 
3neKT p~"leC Ko ro c~r H ana Bbl pa BH~Ba~TCR . CAena HHoe npe~nono~eH~e 

nOAT8e p~AaeTCR Ta K)J(e aHallO r ~ YHbIMH ~3Mepe H~flM~ OT ~C To4H~ Ka y 

I 
KBa HT 08 55Fe , np~ KOTOPOM ~OH~3aij~R B KaMe pe ~MeeT B OCHOBHOM 
1l0 Kanb HblH xapaKTep. 

B03MOIKHOC Tb per~CTpa4~~ Kn aC TepOB MO)J(e T OKa3aTb CR nOlle3HO~ 
AnR ynY"lweH~R KOOPA~HaTHO,:;j T04HOCT~ ~ npOC Tpa HCT8eHHoro pa 3pewe
H~R 6n~3nema~~x TpeKOB 8 Ape,:;j~OBO~ KaMepe. 3 Ta 803MO~HOCTb 

BnepBble 6b1Ila n pOAeMOHCTp~poeaH a 8alleHTO~ B 1979 r OAY / 12/ ( t ime 
expansion chambe r) np~ per~ CTpaij~~ 3neKTp~"leCKoro c~rHaila C n po 
BonOK~. B HaCTOfl~ee Bpe MR Ka Me pbl TaKo r o T~ na pa3pa6a TblaalOTcR 
AnR OAHoro ~3 3KCnep~MeHTOB Ha YCKop~Teile LEP 1 13 / • Cn e Ay eT OT
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MeT~Tb, 4TO CBeTOBO~ C~rHan, conpOBO~Aa~~~~ raaOBOe yc~neH~e, 
60nee np~eMneM K 3TO~ MeTOA~Ke, nOCKOnbKY o6n aAaeT nY4W~MH Bpe 
Me HH~M~ XapaKTep~CT~KaM~. MAnA ero pe r~cTpa4MH He Hy~H~ 4YBCTBM
TenbHble ~ 6~CTpOAe~CTBYIOU\~e YCHm1Ten~. 

3AKfl104EHHE 

B pa60Te M3Y4e H~ HeKOTop~e oco6e HHOCTM Ape~~OBO~ KaMe pbl co 
CBeTO B~M CDeMOM ~H~opMa4M ~. CBeT c06HpaeTC~ C nOMO~b~ CBe TOBOAa, 
cOAep~a~e ro nepeH3nY4a Ten b cneKTpa . nOKa3aHO, 4TO npH OA~HaKOBOM 
BpeMe HH ~OpMM pOBa H HA BXOA HO~ 4enH CBeTOBOH CHrHan B 2 pa3a KOPO
4e, 4eM 3ne KT pM4ec KM ~, 4TO n03BonAeT ynY4WH Tb npOCTpaHCTBeH Hoe 
pa 3peweH Me Me~AY ABYMA TpeKaMM. KaMepa 06naAaeT xopowe~ nM He~

HOCTb~ M npocT paHc TseHHo~ T04HOCTb~ / a = 110 ~ 130 MKM/ KaK 
s c s eTOBOM, TaK H B aneKTpH4eCKOM pe*MMe. nOMexoycTO~4HBOCTb npM 
per MCTpa4MM CBe TOBoro CMrHana nY4we, T.K. MCKn~4a~TCA HaBOAKH Ha 
aHOAHY~ npOBonOKY. nOKa3aHa B03MO* HOCTb c60pa CBeTa OAHHM CBeTO
BOAOM M3 HeCKonbKMX ApeH~OB~X ~ 4eeK, a Ta K*e 4YBCTBMTenbHOCTb 
CBeTO Boro CMrHana K Kn aCTe pHOH CT PYKType TpeKa 3apR~eHHOH 4aC TM
4~ · 

ABTOp~ 6na roAap H~ B .H.P~KanMHY H C. M .Wa~paHoBY 3a 60JlbWY~ no
MO~ b B pa60Te, B.r.3H HO BY, B.H.rpe6eH~ KY , fl .K. fl~T KM HY 3a nOCTO
AHH~H HHTepec K pa60Te H none3HY~ AMCKYCCM~ ; K. Ka ToHe, E.A.CeB
PYKY, H.A.fle6eAeBY, P. E.PycaKoBY 3a nOMO~ b B H3rOTOBne HMH KaMe
p~ . 
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