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BBEnEHI1E 

nng lf3MepeHifS1 lfHJ:{IfBift:{yanbHbiX 1:{03 npOMe)KyTO'IHbiX 

Heil:TpOHOB B nocneaHee BpeMSl HepeaKO lfCnOnh3YIDTCS1 

aeTeKTOpbl, 'IYBCTBifTenhHOCTh KOTOpb!X lf3MeHSleTCS1 06paT

HO UpOnOpUifOHanbHO CKOpOCTif Heil:TpOHOB. C lfX nOMOWhiD 

pei'lfCTplfpyiDTCSl B OCHOBHOM TennOBbie Hetl:TpOHbi, o6paTHO 

pacceSIHHbie oT Tena qenoaeKa npH naaeHHif Ha Hero Heil:T

poHOB WlfpOKOrO SHepreTH'leCKOro cneKTpa, B TOM 'llfCne 

If npoMe*yTO'IHhiX. T aKHe aeTeKTOpbi B Ka'leCTBe aoaH

MeTpoa Ha3biBaiDTCS1 anh6eao-ao3HMeTpaMH, a caM MeToa 

anb6eao-MeToaoM II-61. OcHOBHhiM napaMeTpOM nplf HC

nonbaoaaHHif aToro MeToaa SIBnSieTCSl TaK Ha3hiBaeMoe 

TErinoaoe anb6eao I 41 
{3 _ dJJIIOeHC o6pa THO pacce SlHHb!X TennOBb!X Hei\TpOHOB 

T - $niDeHc naaaiDmHx HeATpoHOB 

nng HaC 6onbWOA lfHTepec npeacTaBnSieT 'IYBCTBifTenb

HOCTb HcnonbayeMoro B Ol1.Hl1 HHalfBHayanhHoro ao3HMeT

pa Hetl:TpOHOB ( l1<l>KH) Ha OCHOBe 51aepHOH SMynhCiflf Tlf

na "K" / 7 I K npoMe*YTO'IHhiM If TennoBhiM HeATpoHaM, 

llplfHUifll perHCTpaUiflf KOTOphlX OCHOBaH Ha anh6eaHWX 

CBOHCTBaX 'lenoBe'leCKOro Tena If CllOC06HOCTH SMYnhCiflf 

rerHCTplfpOBaTb HeHTpOHhl no npOTOHaM H3 peaKUHH 
4 N<n, p> 14C Ha aaoTe aMynhCHH. · 

B pa6oTe IBI onHCaHa O*HaaeMaSI peaKUHSl TaKoro aoaH

MeTpa Ha TennOBb!e H npoMe)KyTO'IHhle Heil:TpOHb! C HC

nonb30BaHHeM aaHHhiX pa6oThi 12 I no TennoaoMy anb6eao. 
B nocneaHHe roahi noSIBI-InCSl PM HOBbiX pa6oT no Hccne
aoBaHHID 3aBHCifMOCTH 8TOrO KOStPtPHUHeHTa Ha noBepXHO

CTH tiJaHTOMa OT aHeprJ.IH na.naiDwHX Heil:TpOHOB 141 .nony-
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qeHHhle B arux pa6orax ~aHHhle cymecraeHHO ornuqaroTC9 
OT ucnonb30BaHHbiX HaMH paHee 121,8 STOA CB93H nORBH
naCb He06XO~HMOCTb nepecquTaTb ~YHKUHID qyBCTBHTenb
HOCTH g~epHOA aMynbCHH Tuna "K" TonmHHOA 20 MKM 
K HeArpoHaM a o6nacru npoMe.lKyroqHhiX aHepruA u aKcne
puMeHranbHO npoaepurh aHaqeHue aroA ~YHKUHH npu ~ayx 
~ocrynHbiX HaM aHeprugx HeArpoHoa. 

1. PE3YnbTAT~ PAClJETA ~YHKUI111 
lJYBCTBHTEnbHOCTH 

Ha ocHoae Hau6onee ~ocroaepHhiX, Ha Ham earn~. 
~aHHhiX 0 {3 T, npHBe~eHHbiX Ha pH C • 1 H 3aHMCTBOBaH
HhiX ua pa6orhr I 41 ,6hrna BHOBh paccquraHa O.lKH~aeMaR 
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pa6oThi, ocranbHoe - ~aHHhie pa6oTbi 141. 
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qyBCTBH:TenbHOCTb SMynbCHH, HCnOnbayeMOA B ~03HMeTpe 
11<PKH, K HeArpoHaM npoMe.lKyroqHhiX aHepruA. Ha puc. 2 
npe~craaneHa nonyqeHHag npu aroM aaaucuMOCTh qyacr
aurenbHOCTH ~ereKropa (Kpuaag 1) or aHepruu na~aromux 
HeArpoHOB B o6nacru aHepruA or rennoawx ~o 1 MaB. 
lJyBCTBHTenbHOCTb TJ Bbip8)KeHa qucnOM rpeKOB Ha 1 CM 2 
aMynhCHH B pacqere Ha 1 6ap HeArpoHoa, rrpuqeM aHa
qeHHR 6ap.HeArpoH -1. CM 2 B3RThi HaMH ua 191. CpaBHeHue 
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Puc. 2. 3aaucuMOCTb qyacraurenbHocru ~MynhCHH runa 
"K" 20 MKM, ucnonbayeMoA B Kaqecrae anb6e~o-~oauMeT
pa, or aHepruu na~aromux HeArpoHoB (no ocu op~uHar -
qyBCTBHTenbHOCTb TJ , TpeK.CM.- 2 6ap -1, no OCH a6CUHCC -
aHeprug HeArpoHoa E, MaB) -- - paccquraHa Ha ocHoBe 
3HaqeHHA f3 T• aauMcraoaaHHhiX ua pa6oTbi I 41 , - - - -
Kpuaag ua pa6oThi IBI , • - aKcnepuMeHTIWhHhie peaynh
raTbi HacrogmeA pa6oThi. 
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nony'IeHHhiX peaynhTaTOB c aaHHhiMH pa6oThx/B/,npuaeaea
HhiMH Ha 9TOM .lKe pHCYHKe ( KpHB8SI 2), yKa3biBaeT H8 
3H8'IHTenhHOe paCXO.lKaeHHe BenH'IHH 'IYBCTBHTenhHOCTH 
H aeo6xoaHMOCTh aKcnepnMeHTanbaofi npoaepKH nonyqea

HhiX peaynhT8TOB. 

2. 3KCTIEPHMEHTAnbHA~ TIPOBEPKA C UEnbiD 
OTIPEilEnEHH~ ilOCTOBEPHOCTH PE3YnbTATOB 
PAC4ETA 

TipoaepKy qyacTBHTenhHOCTH aoaHMeTpa H<I>Ka npoHa
aoaHnH B Ollb!T8X C TennOBbiMH HeHTpOH8MH If HeiiTpOH8MH 
c aaeprHeii =30 KaB. B 8THX .lKe aKcnepHMeHTax 6hlnH 

lf3MepeHbl K08lPlPHUHeHTbl {3 T. 
06ny'IeHHe ao3HMeTpa TennOBbiMH HeiiTpOH8MH llpOH3BO

aHnH aa Tennoaoii Konoaae peaKTopa HPT-2000 B Co!fJHH. 
KaaMHeBoe oTHollleHHe B ny'IKe aeiiTpoaoB 6binO 6onee 
1000. B Ka'IeCTBe ¢aaToMa Hcnonh30BancSI napa!fJHHOBhiH 
6noK paaMepoM 30x20xl5 eM. <l>moeac TennoBhiX aefiTpo
HOB 6e3 !fJaHTOMa If Ha ero llOBepXHOCTH lf3MepSinH MeTo
aoM HHaHeBhiX !fJonbr C OlliH6Kol1:, He npeBhilllaiOllleH :!:_10%, 
o6ycnoBneHHOH B OCHOBHOM HeTO'IHOCThiO B onpeaeneHHH 
aKTHBHOCTif !fJonhr H HeonpeaeneHHOCTh!O BO BpeMeHH llpH 
OTKpblTHH If 3aKpb!THH KaHana, rae npOHCXOaHnO o6ny'IeHHe. 
B TaKHX .lKe ycnoBHSIX aa noBepxaocTH ¢aaToMa H 6ea 
aero 6hinH o6ny'IeHbi KacceThi H<I>KH c KoppeKTHpyiOIUHMH 
naKeTHKaMH / 7/, coaep.lKaiUHMH 9MynhCHIO "K" TOniUHHOil: 
20 MKM, H naKeTHKH 6ea KacceT. B o6oHx cnyqagx naKe
THKH o6nyGanHCh a Cd H 6ea aero. B peaynhTaTe non
c'IeTa TpeKOB npOTOHOB H3 a30Ta 3Ha'IeHHe {3 T nony'IeHO 
paBHhiM 0,80:t_0,13. AaanorH'IHaSI aenH'IHHa [3 pnony'IeHHaSI 
C llOMOIIlhiO HHaHeBbiX ¢onhr, - 0,65:t_0,13. 

4yBCTBHTenbHOCTh K TennOBbiM HefiTpOHaM OKaaanacb 
paaaoii: 

a) npH o6ny'IeHHH aMynhCHH B naKeTHKe 6ea KacceT -
(0,95:t_0,14).104 Tp.cM.- 2 6ap;-l 

6) npH o6ny'IeHHH 9MYnhCHH B KaCCeTe -
- (0,74:t_0,12).10 

4 
Tp.cM. - 2 6ap -1. 

Pac'IeTaoe aaaqeaue 'IYBCTBHTenhHOCTH aMynhCHH, He 
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y'IHThiBaiOmee anHSIHHSI KacceThi H KOppeKTHpyiOIUero naKe-
4 -2 -1 

THKa, paBHO 2,1.10 Tp.cM. 6ap • OueHKH noKa3hiBaiOT, 
'iTO KOppeKTHpyiOIUHH naKeTHK ocna6nSieT naaaiOIUHH llOTOK 
TennoBbiX aeiiTpoaoa aa 15%, a KacceTa H<I>K-2,3 c peaT
reaoBCKOii nneHKOH If KOppeKTHpyiOlliHM naKeTHKOM ocna6-
nSIIOT HanyqeaHe aa 50.BO%. KpoMe Toro, npH6nH3HTenhHO 
10% TpeKOB npOTOHOB, o6pa30B8HHhiX B 8MynhCHH Tenno
Bb!MH HeHTpOH8MH 1 He 6yaeT COC'IHT8HO llpH npOCMOTpe 
Ha MHKpOCKOlle H3-3a ManbiX anKH TpeKOB (Meaee 3MKM), 
BbiXOaSIIUHX H3 8MYnhCHH 1 H H3-38 6onhlliHX yrnoa Me.lKny 
TpeKOM H llOBepXHOCThiO 9MYnhCHH ( 6onee 77°). C yqeTOM 
8THX oueaoK pac'IeTHaSI Bena'IHHa 'IYBCTBHTenhHOCTH H<I>Ka 
K TennoBbiM aeiiTpoaaM npH o6nyqeaHH H<I>Ka aa !fJaaToMe 
paBHa 0,81.10 4 Tp.cM.-2 6ap - 1 • TipH cpaBHeHHH pacqeTHOH 
H 8KCnepHMeHTanbHO nony'IeHHOH BenH'IHH 'IYBCTBHTenhHOCTH 
aeo6xoaHMO y'IHThiBaTh a$lleKTHBHOCTh npocMoTpa. 3Ta ae
nH'IHHa, onpeaeneaaaSI anSI rpynnhi na6opaHTOB npH npo
CMOTpe TpeKOB, o6pa30BaHHbiX B 8MynhCHH "K" 20 MKM 
aeiiTpoaaMH Pu-t Be HCTO'IHHKa, aaxoaHnach B npenenax 

75..S5%. 
TaKHM o6paaoM, npoHaaeaeHHhie oueHKH yKa3biBaiOT aa 

6nH3KHe 3H8'IeHHSI 9KCnepHMeHTanbHhlX If paC'IeTHblX pe
aynhTaTOB qyacTBHTenhHOCTH ao3HMeTpa H<I>KH 1< TennoBhiM 

ael1:TpoaaM. 
HaMepeane f3 T npH naaeHHH aa !fJaHTOM aeftTpOHOB c 

9Hepruefi B HeCKOnbKO neCSITKOB K9B H onpeneneHHe 'IYB
CTBHTenhHOCTH a03HMeTpa H<I>KH K TaKHM Hefi~pOHaM npo
H3BOaHnH aa aefiTpoaax, nonyqaeMhiX npH 6oM6apnHpOBKe 
nHTHeBoA MHllleHK npoToHaMK ycKopKTenSI Baa-ae-fpaa¢a. 
B KaqecTBe MHllleHH Hcnonhaoaanu Li 2C0 3 • 3aeprHSI ycKo
~eHHbiX npOTOHOB Ha 10 K98 npeBbllllana nopor peaKUKH 

Li (p, n) 7Be. TipH aTOM cneKTP aeil:Tpoaoa paCC'IHTbiBancSI 
B COOTBeTCTBKK C pa60TOft /10/. <l>opMa cneKTpa 6nH3K8 

K TpeyronhHOfi C BeplliHHOil: npH 30 K9B H OCHOBaHHeM OT 
8 ao 70 KaB. CpeaHSISI aaeprHSI aefiTpoaoa B cneKTpe -
OKOnO 30 K98. TioTOK HefiTpOHOB TaKHX 9HeprHfi H3MepSinCSI 
C llOMOIIlhiO aeTeKTOpa MeaneHHblX HeHTpOHOB ( Ta6neTKa 
Zn S c 6opoM) a nonuaTHneHOBOM aaMeanuTene aHaMeT-
poM 12,7 CM. 4yBCTBHTenbHOCTh neTeKTOpa K HeftTpOH8M 
B o6naCTH 9HeprHH 5•100 K98 npaKTH'IeCKH llOCTOSIHHa/1l/ 
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H KOHrponapoaanacb BO BpeMSI 9KCnepHMeHTa C nOMOIIlblO 
aeiirpoaoa Pu + Be acroqaaKa. lleTeKropoM rennOBbiX 
HeiiTpOHOB npH onpe.neneHHH BenHqlfHbi {3 T cny)!(Hn 6opHbiH 
cqeTqHK Tana CHM-13, nporpallyaposaHHhiii B aasecraoM 
nOTOKe TennOBbiX HeiirpOHOB /12/. 

B aKcnepaMeHTax paccTOSIHHe or oca cqeTqaKa .no no-
sepxaocra ¢aaroMa 6hino 7..S MM. <l>aHTOM c JlereKro-
paMH pacrronarancg Ha paccrOSIHHH 1 M OT MHIIIeHH -
HCTOqHHKa HeiirpOHOB. MHIIIeHb H .lleTeKrOpbi 6hinH npano.n
HSITbi Hall nonoM Ha Bb!COTy 2 M, 6n!f)!(aHIIIee paCCTOSIHH€ 
OT CTeH llO MHIIIeHH - 3 M; or CT€H .llO ,llereKrOpa - 2 M. 
B 9rHX ycnOBHSIX nOTOK rennOBbiX HeiirpOHOB, OTpa)!(e_HHbiX 
oT creH, nona, noronKa aa .nsa nopsr.nKa MeHhiiie noToKa 
nallaiOIIIHX HeiirpOHOB. 

B Kaqecrse ¢aaroMa HcnonbaosanH nonaaTaneaoayiO 
eMKOCTb pa3MepOM 32x20x34 CM, HanonHeHHyiO TKaHe9KBH
BaneHTHOll )!(H,IlKOCrbiO. C uenbiO HCKRIOqeHHSI BnHSIHHH pac
CeHHHSI or creH, nona, annaparyphr rennOBhrx aeiirpoaos, 
Bbllll€1llliHX H3 <flaHTOMa, <flaHTOM C JlereKTOpaMH 3aKniOqanH 
B 6onbiiioii: Ka.llMHeBbrii qexon Tonmaaoii -1 MM. EbinH rro
nyqeHbi cne.nyiOIIIHe peaynhTaThi: {3 T = 0,22:!::.0,06 (npa o6-
nyqeaaa ¢aHTOM c lleTeKTopaMH 6bin aaKpbiT Cd), 
f3 T = 0,25:!::.0,07 ( o6nyqeHH€ IIpOH3BO.IlHnOCb B OTcyrCTBHe 
KallMHeBOf'O 9Kpaaa). 3TH peaynbTaTbl IIOKa3biBaiOT 1 qTo 

B IIpOBe,lleHHOM HaMH 9KCnepHMeHre tPOH o6paTHO pacceSIH
HbiX OT OKpy)!(aiOIIIHX npe.nMerOB H creH rennOBbiX Heiirpo
HOB Man H B npe.nenax OIIIH60K HM MO)!(HO npeae6peqbo 
DonyqeHHhre .naaHhie xopoiiio cornacyiOTcsr co aaaqeHHHMH 

f3T Ha pH c. 1. TaK, aaaqeHHe f3T,paccqHTaHHoe .nng cneKT
pa HeiiTpOHOB Ha OCHOBe 3HaqeHHll {3 'P npeJlcrasneHHbiX KpH
BOH Ha pH C • 1 1 .naeT BenHqHHY 0,24, qTo COOTBeTCTByeT 
9HeprHH HeiiTpOHOB 30-34 K98 H XOpOIIIO cornacyeTCH C 
H3Mepeaaoii B HaiiieM cnyqae senHqHHOii f3T· Doneaao oT
MeTaTh, qTo y.naneaHe cqeTqaKa CHM-13 Ha 1,5 CM oT 

nosepXHOCrH ¢aHTOMa He H3M€HHnO ero noKa3aHHH. 

llnsr 9KCnepHM€HTanbHOf'O onpeJleneHHH qyscrBHrenbHo
CTH HH.IlHBH,IlyanbHOf'O .ll03HMeTpa Yf<I>KH C 9MynbCHeii THna 
"K" K HeiirpoHaM C 9HeprHeii -30 K98 .ll03HMeTpbr l1<PKH 
H ToncrocnoiiHbie 9MYnhCHH THna ".H-2" (440 MKM) o6ny
qanHCb Ha ¢aaroMe B onHcaHHbiX Bbiiiie ycnOBHSIX. Bo speMSI 
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o6nyqeHHSI 9MynbCHH ¢aHTOM BMecre C JleTeKropaMH 6bin 
3aKpbiT qexnoM H3 K8.1lMHSI1 H8 o6paiiieHHOH K HCTOqHHKY 
nosepXHOCTH KOTOpOrO nOMeiiianaCb eme O.llH8 9MynhCHSI 
, .H-2" a Ka.llMHeBOM aKpaHe. B npose.neHHbiX aKcnepHMeH
Tax Ha-aa ae.nocraToqaoii: senHqHHbi ¢n10eHca Heii:Tpoaos 
oKaaanocb B03MO)!(HbiM aenocpe.ncrseHHo .nng ll03HMeTpa 
H<I>KH yKaaarh TonbKO sepXHIOIO rpaHHUY qyscTBHTenbHOCTH 
K aeii:rpoHaM c aaeprHeii: -30 KaB. KocseHHhiM nyTeM 
qyscrsHTenhaocrb H<I>KH onpellenSinacb H3 aKCIIepHMeHTa 
no o6nyqeHHIO aMynhCHH ".H-2" TOniiiHHoii:- 440 MKM. DpH 
9TOM yqHTbiBanaCb pa3HHU8 B CO.Ilep)!(8HHH 830Ta, B TOniiiHHe 
aMynbcHii: 11 B npoueHTe "yTepSIHHhix" npH rrpocMoTpe rpe
KOB .nng 060HX THnOB 9MynhCHH. PacqeT 0)!(HJlaeMbiX B 
9My nbCHH "K" qHcna TpeKOB BbiiiOnHSinCSI C nOMOIIlbiO 
cnellyiOIIIero COOTHOIIIeHHSI: 

N = A·4,2 .10 - 2 Tp.cM - 2 , 

r.ne N- qHcno rpeKOB Ha 1 CM 2 aMynhCHH THna "K" ron

IIIHHoii: 20 MKM, A - qHcno TpeKOB, Ha6mo.naeMblX Ha 1 CM 2 

9MynbCHH ".H-2" • 1..fyBCTBHTenbHOCTb (71) 9MynhCHH "K" 

TOniiiHHOH 20 MKM K Heii:TpOHaM C 9HeprHeii: -30 K98 OK83a
nacb pasaoii:: 71<3,0.10 3 Tp.cM. - 2 6ap-1 (Ha .naHHbiX no 
o6nyqeHHIO H<t>Ka), 11 = (1,3:!::.0,3).103 Tp.cM.- 2 6ap-1 

( H3 .llBHHbiX no o6nyqeHHIO 9MY nbCHH ".H-2") • 0 OMeiiieHHe 
nepe.n aMynbcHeii: nonHarHneaa ronmHHOii 3 MM {aaanor 
K8CC€Tbl) ysenHqHBaeT qyBCTBHTenbHOCTb npHMepHO Ha 

30%. DonyqeHHhie B aKcnepHMeHTax senHqHHhi. f3 T H aaaqe
HHSI qyBCTBHTenbHOCTH HCnOnbayeMOH B l1<f>KH 9MYnhCHH "K" 
TOniiiHHOii 20 MKM HaHeCeHbi COOTBeTCTBeHHO Ha p II C • 1 
H 2. 

3AKfll04EHI1E 

BbmOnHeHHbie B HBCTOSIIIIeii: pa6oTe pacqeTbl H 9KCne
pHMeHTbi yroqHHnH 3HaqeHHSI qyBCTBHTenbHOCTH ,lleTeKTOpOB 
.l1¢KH KaK HH.IlHBH.IlyanbHbiX .ll03HMeTpOB anb6e.llHOf'O THna 
B llHanaaoHe aaeprHii: aeii:rpoaoa OT 0,025 aB .no 0,4 MaB. 
YToqaeHHhie aenHqHHbi qyscTBHTenbHOCTH oKaaanHcb npHMep
Ho B 2 paaa HH)!(€ paHee npHHSITbiX B RHTepsane 9HeprHii: 
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0,025 88 - 10 K88. 3TO cynreCTBeHHO npH H3MepeHHH HH
.IlHBII.IlyanbHOH Jl03hl 38 38IUHTOH H3 )Keneaa, I'.lle BKna.n 
HeHTpOHOB YK838HHOI'O HHTepBana 8HepPHH MO)KeT 6hiTb 
3H8'1HTenbHhiM. 

ABTOphi npHHOCHT 6naPo.napHOCTh B.H.CanauKoMy, 
C.M.JleBH, E.f.CTOHKOBOH aa noMOillh npH npoBe.neHHH 
8KCnepHMeHTOB, f.D.Kopa6neBOH, Jl.B.KHceneBOH - 38 
npocMoTp :aMynhcuH:, A.M.CyxoBoMy - aa pacqeT cneKTpa 
HeHTpOHOB. 

JIHTEPATYPA 

1. J.R.Harvey, CEGB RepRD/B/827 (1967). 
2. J • A • Den n i s , J • W. Smith and S • J • Boot • 

Neutron Monitoring, IAEA, Vienna, 537(1967). 
3. P.S.Nagarajan, D.Krishnan. Health Physics, 

4. 
17, 323 (1969). 
J~R.Harvey, W.H.R.Hudd, S.Townsend.Proc. 
of Symp. on Neutron Monitoring for Radia
tion Protection Purposes,Vienna, 11-15 
Dec., 1972. IAEA, Vienna, v.II,l99 (1973). 

5. D. E. Hankins. Proc. of Symp. on Neutron 
Monitoring for Radiation Protection Pur
poses,Vienna, 11-15, Dec., 1972, IAEA, 
Vienna, v.rr,' 15 (1973). 

6. E.Piesch, B.Burgkhardt. Neutron Monitoring 
for Radiation Protection Purposes; Proc. 
of a Symp., Vienna, 11-15 December 1972, 
IAEA, Vienna v.II, 31 (1973). 

7. JI.C.3onHH, B.H.Jle6e.nea, M.H.CanauKaH. A3, 13, 5, 
467 (1962 ). 

8. M.f.fenea, M.M.KoMO'IKOB, H.T.MuweB, M.H.CanauKaH. 
A3, 34, 2, 118 (1973). 

9. "Pa.nHaUHOHHaH 6eaonacHOCTh. BenH'IHHhi, enHHHUhi, 
MeTO.Ilhi"', no.n pe.n. H.E.KeHpHM-MapKyca,ATOMH3.1laT, 
M,. 1974. 

10. ll)K.fH660HC 1 f.HhiOCOH. '<f>H3HKa 6biCTpbiX HeHTpOHOB" 1 

MocKBa, focaTOMH3.1laT, 1963, T. 1, CTp. 60. 

10 

11. B.E .AneHHHKOB, B.TI.fep.ciT, M.M.KoMO'IKOB, 
Neutron Monitoring for Radiation Protec
tion Purposes.Proc.of a Symp., Vienna, 
11-15 Dec., 1972, IAEA,Vienna,v.I,31,1973. 
M. Bricka et a1. TaM )Ke, crp. 279. 

12. P.ll.BacHnheB, f.A.ilopo¢eeB, K.H.DerpoB. "HaMepH
renbHaH rexHaKa", N28, crp. 74-75 (1968). 

PyKonach nocrynana B aa.narenhCKHH or.nen 
28 anpenH 1976 Po.na. 

11 


