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1. · BaeneHne 

B Hamefi na6opaTopnn paHhllie nsyqancg 

Ha aos6y)KneHHhie ypoBHH Marnqec.Koro gnpa 

90 
pacnan Nb 

9oz It/ . 
40 r so ~ 

.npencTaangeT !fHTepecnpoaHan!f31fPOBaTh cxeMy ypoaHefi 
88 ' 90 

gnpa 40Zr 48 , KOTOpoe. OTn!fq~eTCH OT gnpa . Zr ABYMH 

t:(bipK8Mif B HefiTpOHHOH C!fCTeMe 1 BbiSIB!fTh CXOACTBa H OT-
t· . 

n!fq!fg cxeM ypoaHefi 9TifX gnep. C arofi uenhiO 6bma npen-
88 

np!fHHTa nonbiTKa !f3yqlfTb pacnan Nb. 
·. 88 . ' ' . 90 

YpoBHif Zr paHbllie RsyqaJ11fCb a peaKUifii Zr(p,t)
88

Zr 

{3
+ '88 /56/' 

If TaK)Ke !f3 · - f -pacnana Nb ' • T aK KaK cy-

. 88 ( 88g 
llieCTByeT ABa !f30MepHbiX COCTOHHifH Nb Nb C 

~~: 

· 
17 

+ 88m - ·' 
I = 8 If Nb c 177 = 4 ) 1 B raMMa-cneKTpax KOTOpbiX 

!fMeeTCH MHoro o6m!fX raMMa-n!fH!ffi, aHan!f3 lfX pacnanoa 

_3aTpynHeH. Do9TOMY Mbi pelli!fnlf !f3yq!fTh TlliaTenhHO B nep

BYIO oqepeAb pacnan 88mNb(4 - ), KOTOpbiH MO)KHO nonyqHTb 
. . 88 

B "q!fCTOM" BRAe KaK noqepHIIH np!f pacnane Uo(O + ). 

2. 3Kcnep!fMeHTanb~ag qacTb 

2.1. l1 C T 0 q H If KIf 

88m Nb Bbi):lengncg H3 ¢paKUIIIf !f30TOllOB MOn!f6AeHa1 

o6pasyiOllilfXCH B peaKUIIHX rny6oKoro pacmenneH!fH cepe6pa 

3 



npoToHaMH c 3HeprHeii 660 Mas. 11cnonbayeMbiH B Ka'!eCTBe 

MaTepHalla MHIIIeH.I{ XllOpHt:t cepe6pa t:{OCTaB.1IH.1ICH C llOMOII{biD, 

nHeBMOllO'!Tbi Ha BbiBet:teHHblll ny'IOK npOTOHOB CHH:ll<pOUHKllo

TpOHa 011.HJ1. IJocne 06.1Iy'IeHHH1 KOTOpoe t:lllHllOCb OK0.1IO 

10 MHHYT1 X.1IOpHt:t cepe6pa 6biCTpO B03BpamancSI B pat:tHo

XHMH'IeCKyiO na6opaTOpHI01 rae 38 3-4 MHHYTbl llpH llOMOII{H 

MeTOt:ta ra30BOH TepMOXpOMaTorpacpHH H3 Hero Bbit:{e.1IH.1IaCb 

cppaKUHH H30TOllOB M0.1IH6t:teHa. C y'IeTOM pacnaaa UenO'!KH 
88 8' 88ra 7 3 ' 88 . 

Mo -- N b-' -- Zr , a TBK:lKe BKnaaa aonro-

:IKHBymHx 
89

Nb H 
90

Nb BpeMH HaKonneHHH 88mNb 6bi.1IO 

Bbi6paHO paBHbiM 8 MH:HyTaM, nocne '!ero HaKOllHBIIIHeCSI H30-

· TOnbi HH06IIH OTt:te.1ISI.1IHCb COOca)KaeHIIeM C Mn0
2 H3 me-

notJHoii cpet:thi. B Ka:IKJ:IOM II3 HeCKOllbKIIX 3KcnepiiMeHTOB 

npoBOJ:IIIllOCb OK0.1IO 15 o6ny'IeHIIH II BbiJ:IelleHIIH npenapaTOB 
88m 

HII06IIH, o6orameHHbiX Nb· 

2.2. YcnoBHH H peaynbTBTbi II3MepeHIIii 

Ha cneKTpOMeT

TIIna 06'beMOM 

CneKTpbi raMMa-nyqeii 6bi.1III H3MepeHbi 

pax c Ge (Li) -aeTeKTopaMII KOaKCIIanbHoro 

27 H 40 CM3. 3HepreTH'IeCKOe paspeiiieHIIe cneKTpOMeTpOB 

COCT8B.1IH.1IO COOTBeTCTBeHHO 3,2 II 2,6 K9B Ha .1IHHIIII 1333 K9B 
60Co. 

CneKTp raMMa-nyqetl: B o611acTH MBllbiX 9HepriiH: asy'!eH 

c noMomhiO Manoro Ge(Li) -aeTeKTopa c BhiCOKHM paape

IIIeHHeM ( 06'beMOM 0,5 CM3 
1 paapeiiieHIIeM 0,8 K9B Ha .1IHHIIH 

122 K9B 56
Co ). AMnllHTYt:IHbiH aHa.1IH3 ocymecTB.1IH.1ICH 4096-

KaHa11bHhiM 8Mll.1IIITy ):IHbiM aHa.1III3a TOpOM
0 

4 

CyMM~posaHHe raM"Ma-cneKTpos H. o6pa6oTKa aaHHhiX 

. npOBOt:{HliiiCh C ~OMOmhiO nonyaBTOM8TH'IeCKOH CHCTeMbl HpH 
. -. -

HCn0.1Ih30BaHHII OCUIInnorpacpa CO CBeTOBbY:M KapaHt:taiiiOM H . 

3BM ~ MIIHCK-2 1
', a TaK~e Ha 3BM CDG-160 4A no npo:. 

rpaMMe 1TaMMa.:.n1 1
' hi. Kanii6posKa no 3HeprHHM H IIHTeH

CHBHOCTHM Bhlll0.1IHH.1IaCb C ·noMOIUhiO II3BSCTHbiX raMMa.:.· 

.1IIIHIIH 89N 9aN· · · b II b,. npiiCyTCTBOB8BIIIIIX B pat:tii08KTIIBHbiX 

npenapaTax. 

IlpiiH8):1.1Ie:IKHOCTb raMMa..;.n.epeXO):IOB K Ka'lK):IOMy II3 ,, II30To

nOB onpeaenHnacb no nepHoay nonypacnaaa. K pacnaay 
88m - • 

Nb(4 ) OTHeceHO 95 raMMa-nepeXOJ:IOBo 3Hepriiii II IIH-

TeHCHBHOCTII raMMa-nepeXO):IOB npiiBe):leHbl. B T86.1Io 2. nng 

CpaBHeHIIH s· 'IeTBepTOH K0.1IOHKe Ta6niiUbl nOK83aHbi J:IBHHbie 

pa6oTbi 161 .. CornacHo pa6oTaM /s, 6
/ aHa'IeHIIe n~piioaa 

nonypacnaaa ·-
88 f!INb (5~2)MIIH II"(7,8+0,2) MHH COOTBeT.;.; 

CTBeHHO. Ilo cnaay IIHTeHCHBHOCTeii Haii6onee CII1IhHbiX' raM-,. . 
Ma-nepexoaoB HBMII yTO'!HeH nepiioa. nonypacnaaa 

( CM. PIIC. 1) • 

88mNb 

Ilony'!eHHhie 9KcnepiiMeHTa.1IbHhie peay11bTaTbi npeacTaB

neHhi B Ta6niiue 1. CpeaHeB3BeiiieHHoe aHa'IeHIIe nepiioaa 

nonypacnaaa nony'!Hnocb paBHbiM T ~ == (7 ,30±,0, 11) MHH. 

88m · 88 
3. CxeMa pacnaaa Nb -'----> Zr 

3.1. IlocTpoeHHe cxeMbi pacnana 

/ Ha _pHc. 2 npepcTaBneHa npeano:IKeHHaH HaMH cxeMa pac-. 
88mNb . 

naaa , nocTpoeHHaH Ha ocHose 6anaHca 9Hepriiii H 

5 



Ta6Jix~a I 

()IpeJteJreHHe nepHO .. a llO)[ypacna)J;a 88w#g 

Er (KaB) 

.262,4 . 
399,4 
450,8 
533,7 
638,0 
760,5 

1057,06 
!082,8 
1399,1 
!817,8 

TI/2 (KHH) 

7,2I.,t0,38 
7 ,36,!0,21 
6,53,!0,34 

. (8, 68,!0, 6) 
'7, II,!Ot 49 
7,50.±1,01 
7 ,26,!0,25 
7 ,86,!0,26 
6~83.,t0,64 

6,5I;t0,48 
1975,8,;" 6, 74.,ti,32 

TI/2 (cp.B3B.) a(7 ,30.,tO, II) MHH 

HHTeHCHBHOCTeii: I'aMMa-nepexoaoa C y'IeTOM CBeaeHHM 1 no-
. 90 88 h-4/ 

ny'IeHHbiX npri H3y'IeHHH peaKUHH Zr (p,t) Zr , raM-

Ma-raMMa-coanaaeHHii: 161, ·a raK:lKe peaynhTaroa pa6or/s,8/ 

H aaHHbiX 0 CTpyKType B036y:lKaeHHbiX COCTOSIHHM coceaHHX 

Siaep (eM. puc. 3). 

B cxeMe yaanocb p·aaMeCTI!Tb 70 Hau6onee I!HTeHCI!BHhiX 

raMMa-nepexoaoa. PaaHoCTb I!HTeHCI!BHocreii: npuxoaSIIU_Hx 

6 

Ha Ka:lKahiii: ypoaeH'b n: yxoasnun:x c ~ero raMM!l-nepexoaoa 

OTHeCeHa K ll03HTPOI!HOMY pa~naay H sneKTpOHHOMY 3aXBaTy. 
+ . ; . . . . .. 

nonsi {3 -p_acnaaa Ha. OTaellbHbie _ypOBHH Bbi'IHCneHa H3 Teo-
+ .. · . .-

peTH'IeCKHX OTHOilleHHM f/{3 anSI paapemeHHbiX 6eTa-nep~ 

xoaoa. ~OnHaSI SHepi'HSI pacnaaa npHHSITa paBHOii: 7,5. M·~.j~f 
Mo:lKHO. npeaiionmKHTb, 'ITO norpemHocrb sroii: oueHKH He 

npeBhimaer ±.0,5 MsB. 11cnonbay~ aro aHa'IeHn:e aMecre c 6a~ 

88m 'Nb naHCOM HHTeHCHBHOCTeii: llpH pacnaj:{e , Mbl onpeaenn:nH 
. 88'' ·.· . 

aHa'IeHHSI Eog ft anSI_ 6era-nepexoaoa ·.Ha ypoBHH Zr(cM. 

· im·c. 2). 

ITpn:aeaeHHhie norpemHocrn: BKnroqaror a ce6SI KaK Heonpe

aeneHHOCTb a nonHoii: sHeprn:n:. pacnaaa, TaK u norpemHocTb 

B onpeaeneHHH HHTeHCHBHOCTeil: COOTBeTCTBYIOillHX ~aMMa.;.. 

nepexoaoa. 

Cnoco6b! paapSiaKH H 3ff.a'IeHHSI e~g ft ypOBHeii: c SHeprn:eii:; . 

2539, 2801, 2889, 3032, 3383, 3374, 3809, 3885, 4277; 4335, 
" ·- ... - ' .. 

4388, 4409 KSB He llpOTHBOpe'IaT npHllHCaHHIO aaHHbiM ypOB-
. ·• 

HSIM KBaHTOBbiX XapaKTepHCTHK (5-), (4-, 5-:-), (4-, 5-), 

3-, (3~>. 4+, (4-, 5->. (4±, 5±>. <2+, a+, 4+>, (3±. 4±> •. 

(3-, 4+), (3-, 4-, 5-) H (3'±, 4.±) COOTBeTCTBeHHOo 

3.2. 06cy:lKaeHHe peaynbTaTOB 

. B :~zr 
50 

Ha6nroaaroTCSI It I. ypoaHH 5- H 4- . c KoH¢urypa-

UI!SIMI! 7T((p u )t ( g ,
1 
/] .flpn: pacnaae 

8
4-
8
1UJvb4.7· ,KOTOpbiM 

72 . 9, 2 s-;4 - . . 
I!MeeT KOH¢urypaUHIO 7T[(Pzj}-l (g9/ 2 }]v( g 9f2' )";3 

MOI'YT 

acneacrime nepexoaa 7T ( g 9; 2 ) -• v (89; 2 ) ~-~oaHI!KHYTh aHa-

7 



[ . -1" 1] -2 
norii'lHhre ypoBHII c KOHqmrypauiieii rr (p 

1
;

2
) (g9;

2
J v(g

9
;

2
J. 

KaH.[{II.[{aTaMII ami TaKIIX ypoBHeii BBn.moTc5I 2539 K8B (5-), . / 

2801 K8B (4-, 5-) II 2989 K8B (4-, 5-) COCT05IHII5Io 

T aK :lKe, KaK B Mpe 

.[{aiOTC5I .[{Ba ypoBHH c 1 77 

86 88 
38 ST.t

8 
, B Bape 

40
Zr

48 
Ha6niO-

= 3- · (2456 II 3032 K8B). CocTo5I- · · 

· HIIe 3; pa3p5I:lK8eTC5I npeHMyiiieCTBeHHO Ha ypOBeHb 2 
2
+ 

. + 
( 1817 K8B) II 3Ha'lHTenbHO MeHbiiie - Ha ypoBeHb 2

1 

( 1057 K8B) • B TO :lKe BpeM5I y COCT05IHIIH 3:; , KaK pas 

Ha060pOT, pa3p5I.[{Ka npOHCXO.[{HT npei!MyiiieCTBeHHO Ha ypoBeHb 

2 j . Tiepexoa Ha yposeHh 22+ HaMII He Ha6niOaanc5I. 3To 

roBopiiT o TOM, 'ITO cocT05IHII5I 3 - II 3
2
- paanii'lHoii cTpyK-

1 -

Typbi, O.[{HO II3 HIIX, nO-BII.[{IIMOMy, OKTynonhHO-BH6paUIIOHHOe. 

TI o coo6pa:lKeHIIBM, npuBO.[{HMbiM HII:lKe anB cTpyKTyphr ypos

Heii 2+ , BII6paUIIOHHbiM COCT05IHIIeM 6y.[{eT, nO-BII.[{IIMOMy, 

yposeHb 3; (2456 Kas). YpoeeHb 3; (3032 K8B) HII:lKHIIll 

MO:lKeT 6biTb .[{BYX'laCTII"'HbiM. 
. ·. + .. ' ' ' 

YpoBHII 2; u 2 
2 

TaK:lKe paanu"'Hoii cTpyKTyphr. B Bape 
90 - .· . . . u 

Zr B COOTBeTCTBYJ?IIIeM IIHTepBane 8HepriiH Ha6niO.[{aeTC5I 
. . . . . 88 . 

TOnbKO O.[{IIH ypoBeHb 2 + , B TO BpeM5I ~aK B 5I.[{pe Zr 

UMeiOTC5I B HII:lKHeii "'aCTII CXeMbi .[{Ba TaKIIX ypOBH5Io Mo:lKHO 

6binO 6bi npe.[{nOnO:lKUTh, "'TO O,[{IIH U3 HUX 5IBn5IeTC5I npo

TOHHbiM COCT05IHIIeM 7T ( g 
9
/2· ) }.~ ·1 a apyroll: - HeiiTpOHHbiM. 

v (g 9/2 r;~ . OaHaKO BeCKIIX. apryMeHTOB .[{n5I TaKoro yT~ep:lK
.[{eHII5I HeT. Ecnn 6br aTo 6brno TaK, To HY:lKHO npeanqnaraTb 

cymecreoBaHne .[{Byx cu~TeM yp~eHeii 2+ , 4 +, 6 + , 8 + • 

PeanbHo Ha6niOaaeTC5I nn~h oaHa nonoca. 

llBa ypOBH5I 2 + Ha6niO.[{aiOTCH nO"'TII BO 

8 

BCeX c<flepn"'eCKIIX 

5I.[{pax. 0HH o6bi'lHO IIHTepnpeTHPYIOTCH KaK. BH6paUIIOHHbie 

o.[{HO- H. aByx<floHoHHbie •. Cnoco6, paap5I.[{KII 'c.ocTOHHliH 2; 
aToMy He npoTHBope'liiT. B aell:cTBIITenhHOCTII pac'cMllTpiiBae..:. 

+ . 
. Mbie ypOBHII 2 6yayT He 'liiCTbiMII 1 a CMeiiiaHHbiMIIo flo Kpaii-

Heii Mepe Bp5I.[{ nii MO:lKHO liCllOnb30BaTh .[{n5I OlliiCaHIIH COC-

+ T05IHII5I 2 
1 

npocTyiO BII6pauiioHHYIO MO.[{enh. BoaMO:lKHO, aTo 

6yaeT CMeCb O.[{HO<fJOHOHHOrO BII6~aUIIOHHOro COCT05IHII~, 

asyxqacTII'lHoro·· HeiiTpOHHor:o cocTOHHH5I II aayxqacTU'lHoro 

npOTO~HOrO COCTOHHII5Ie 
. 88 

TaK :lKe MO:lKHO nonhrTaTbCH o6'b5ICHIITh ypoBHII Bapa 40 Zr48 

B paMKax KBaa!IpOTaUIIOHHoro npeacTaBneHIIB. K· co:lKaneHIIIO, 

B cneKTpe ypOBHell 88 Zr CO.CT05IHII5I 3 + II 4; 'leTKO He, BbiHB-

neHhi. 

CpaBHIIM aKcnepiiMeHTanhHbrii cneKTP yposHeii 
88 

Zr co 

cneKTpOM, npe.[{CKa3aHH~IM no MO.[{enii llaBbi.[{OBa-lJa6aHa/
10/. 

(eM. puc. 4). TiapaMeTpbr J1 ~-0,7 II ·y= 30° Bbr6paHhr ·Ha ·. . 
OCHOBaHHll 8Hepriill "nepBbiX Tpex B036y:lK.[{eHHbiX COCT05IHIIllo 

llnB pacqeTos. npuMeHBnacb Ta6mrua /ufconocraBneHue Ha 

piiC. 4 noKa3biBaeT, 'ITO npe.[{CKaaaHHbie 8Hepriiii He COBna- • 

J:taiOT c 8KCnep!IMeHTanbHO ycTaHoaneHHi>rMH. EaHf{CTBe.HHbrii· 

ypOBeHh, KOTQpblll· nO.[{XO.[{llT no 8HeprHII (2456 K8_B) .[{;r!H · 

paaMemeHII5I B cneKTpe ypoaHeii ,UaBbi.[{OBa-lJa6aHa, ucKniO-:

qaeTC5I II3-3a ero 9TPIIUaTenhHOll 'leTHOCTII. 0 CTpyKType 

6onee BbiCOKUX ypo~fieii 'lTo-nu6o onpeaerieHiiOe cKaaaTh 

Tpy.[{HO. 

· B aa:KniO'leHIIe -aBTOpbr Bbrpa:lKaiOT 6naroaapHoCTh ripo¢. 

K • .H.fpoMOBY ·aa nO.[{.[{ep:lliKy II UHTepec K pa6oTe, .[{OKTOpy 

9 
• .J. 



tPH:31!KO-M8T8M8TII'l9CKKX EUilYK JI.K.DeKepy 38 UeHHhie o6-

cy~neHH:H u B.B.ronaHtryK 38 noMomb B o6pa6orKe aKcnepu-

MeHranbHhiX ll8HHbiXo 

Jlureparypa 

1. H.r.3aiiueBa, E.Kpautm, f.My3H:Onb, JI.K.DeKep, B.H.cflo
MI!Hhrx, l.JaH TxaHb MH:Hb. l13B. AH CCCP, cep. tPH3., 
r.· 35, Nd, 35 (1971 ). 

2.H.Taketani, M.Adachi, Y.Yoshida, M.Ogawa 
and A.Ashibe.J.Phys.Soc.Jap.r26,204(1969). 

~J.B.Ball, R.L.Aubl , R.M.Drisko and 
R.C.Roos.Phys.Rev.,l77, 1699 (1969). 

4.J.B.Ball and R.Z.Auble.P~ys.Rev. ,c4,196 
(1971). 

5. J.A.Doron and M.Blann.Nucl.Phys.Al61, 
12(1971). 

6. R.Jafiglida,R.Turcotte, R.B;Moore and. 
J.K.R.Lee Nucl.Phys. Al82,400 (1972). 

7. P.Apnbr, f.Bn:Hrep, C.B.MenBenb, f.My3uonb, A.H.Cn
HaeB, 3.A.YcMaHOBa, n.cflpoMM, H.A.l.JI!CTOB, X.IllrpyCHbill. 
DpenpuHr OI1.HI1, P6-6227, ny6Ha, 1972. 

8. C.D.Goodman,T.A.Nuges, M.W.Johs and K.Way. 
Nucl.Data Tables, A8, 345 (1970). 

9. Nucl.Data Tables
1
9,265-468 (1971). 

10.A.S.Dawydow and A.A.Chaban. Nucl.Phys., 20, 
499 (1966). 

11.P.P.Day, E.D.Klema and C.A.Mallman. Argonne 
National Laboratory. Report ANL-6290, 1966~ 

PyKOITH:Cb nocrynuna B R3narenbCKH:ii ornen 
26 <PeBpang 1973 ·rona. 

1 
·! 
I 
I' ,· 
tl 

:• 

I, 
( 
'( 

l 
I 
'·. 

. \ 

Tad.l~~n& 2. 

3•epr•• • or•oc•raa.Kwe .. , .. c•aKocr• r&MMa-.IJqtl, 
· .o3 .. ~u up• pac~e 88"'Jit, 

Hacto•~ padora PaOora /6/ 
ITua 1 .r ~II& p&CII~ 1r 

4 

262,41,!0,16 9,8,!0,8 e,m.!o, 1 II 1 0,!015 

316,0,!0,6 11 7,!0,3 1,~0,27 

399,38,!0,09 48,4,!3,2 42,8,!2,ti 43,7,!.3,0 

450, 78,!0, I2 29,3,!1,8 25,9,!1,6' ~6,9,!1,1 

465, 7,!0,6 1,8,!0,4 1,60,!0,35 

5331 11,!01 13 14,5,!1,0 12,8.3,!0,89 14,7,!0,7 

551,6,!0,7 0,46,!0,22 0,41,!0,19 

573,0;!1,5 4,1,!0,6 3,63,!0,50 

576,3,!0,5 1,2,!0,4 11 06,!01 35 

597,8,!0,5 o, 50,!0, 15 . 0,44,!0,13 

605,1,!0,5 0,65,!0,30 . o, 75,!0,2.7 

606,9,!0,5 0,66,!0,26 0,"16,!0,23 

625,2,!0,5 11 4.!,01J 1,24,!0,27 

637' 96,!0, I2 29,6,!2,1 l612,!119 't.71 U,!1 12 

65a,0,!0,6 01 55,!0,.30 0,49,!0,27 

661,.3,!0,4 2,6,!0,6 2,30,!0,53 4,6,!0,6 

687,5,!0~6 0,45,!0,20 0,40,!0,18 

697,9,!0,4 1,4,!0,3 1,24,!0,27 

744,2.,!0,6 0,43,!0,23 0,38,!0,20 

760,()1,!0,12 19,1,!1,7 ~6,9,!1,5 . 18,2,!0,8 

621,4,!0,5 1,0,!0,4 0,90,!0,35 

8J4,7,!0,7 0,63,!0,38 0,56,!0,:.W -
646,2,!0,4 0,74,!0,24 0,65,!0,21 

II 



) 4 
I ~- . ~ 4 850, 0,!0, 4 ,Jtl,!0,5 2,74,!0,44 

H~H,9,!01 6 1,0,!0,5 0,89,!0,44 - ti67, 5,!0, 5 0,58,!0,29 o,~I.!0,26 

1519,9,!0,4 1,3,!0,3 1,15,!0,27 . - 691,5,!0,5 : 0,87,!0,31 0,77,!0,27 

I533,9.!I,2 .. 0,25,!0,21 0,22,!0,19 - 909,6i0,4 1,6,!0,3 .1,42,!0,27 
1548,4,!0,4 1,4_!0,4 1,24,!0,35 - 918,7,!0,3 7,6,!0,9 ~·9,!0,8 12,2,!1,0 

1567,5,!0,5 0,97,!0,31 0,86,!0,27 - 9:31,1,!01 4 1;4.!0,3 1,24,!0,27 

1592,2,!0,6 0,66,!0,31 0,58,!0,27 - f 953,9,!0,5 0,70,!Q,27 0,62,!0,24 
··::. 

1652,5,!0,5 0,40,!0,14 0,35,!0,12 - 961,1,!0,6 p,6I,!O,JJ 0,54,!0,29 

1716,7,!0,6 0,44,!0,19 0,39,!0,17 - 1025,5,!0,5 0,58,!0,~5_ 0,51,!0,22 

1754,2,!0,5 2,42,!0,44 2,14,!0,:39 - I0571 06,!01U 100,!6 ~!~.!5;_3 100,!5 
(I741f,l,!019) 0,35,!0,23 . o, 31,!0, 20 - 1069,9,!0,5 . o,,84,!0,JJ .o, 74,!0,29 
. 1604,0,!0,5 -0,36,!0,12 o, 320,!0, 106 - 1082,80,!01 I:.J ~1,4,!4,4 54,:3,!:3,9 63, 7,!5,2 

1617 ,81,!0,12 I2,8;t1,I II,J:l,!0,97 Il,0,!0,6 1094,7,!0,4 . 17 1,!01 .3 0,97,!0,27 

1871,0,±0,5 0,52,!0,18 0,46,!0,16 - 1174,9,!0,5 0,:36,!0,14 . o, :32,!0, !2 

1886,2,!0,4 0,26,!0,IJ 0,23,!0,12 - 1207,9,!0,6 0,29,!0,14 0,26,!0,12 

1906,2,!0, 7 0,28,!0,15 ' 0,25,!0,1) - 122:3,7,!0,5 o,8.!Q,:.J 0,71,!0,27 -
I913,4;t0,5 Oi65,!0,24 0,58,!0,21 - 124:310,!01 7 0,51,!0,27 0,45,!0,24 

1938, 4,!0, 4 1,Q!O,:.J 0,89,!0,27 - 1270, 5,!0,5 0,47,!0,16 0,42,!0,16 

1965,6,!0,6 0,:32,!0,14 . 0,28;t01 12 - I2871 7;t016 0,52,!0,25 0,46,!0,22 

I975,8;tO,J 6,:3,!0,8 5,6,!0,7 6,4,!0,8 IJOJ, 1.!.219 01:36,!01 :32 o,J2,!D,28 

2001, 6,!0, 4 0,70,!0,28 0,62,!0,25 . - I3J6,J,!0,4 1,2,!0,4 1,06,!0,35 

(2004,8,!0,5) 0,61,!0,27 0,54,!0,242 - 1.355,8,!0,6 0,42,!0,25 0,37;!;0,22 

2030,0,!0,5 0,24,!0,12 0,210,!0,106 - 1.377,6,!0,5 0,52,!0,18 0,46;!;0,16 

.. 2o:34,0,!0,6 0,2,!0,1 0116,!01 09 - IJ99 11,!014 7,1,!2,1 6,:3.!!,9 6,:3,!1,0 

206:3,5,!0, 7 . _o, 71.!0, 47 . o, 6:3,!0, 42 - I419,J.!Q,4 1,1,!01 :3 0,97,!0,27 

2068,0,!0,5 0,77,!0,40 0,68,!0,35 - 1429,3;!;0,4 0,94,!0,2:3 0,83,!0,20 ... 
'. 2125,6,!0,7 . o, 71,!0, 19 0,6:3,!0,17 - 1479,2,!0,5 1,4,!0,6 1,24;!;0,53 

2128,9,!0, 5 0,67,!0,22 0,59,!0,19 

12 
I 13 



I 2 
2D8,8,!0,5 0,73,!0,2-

2203,9.;t0,6 0,26,!0,10 

-2306,8,!0,7 O,AI8,!0,33 

2382,0,!0,7 · 0,2-.;t0;10--

2-56,8,!0,9 0,2;to;i 

25II,5,!0,5 1,1,!0,2 

2578,-,!0,6 1,3.;t0,3 

(26:3-,5,!0,9) ~.23,!0,15 

2678,I.;t1,0 O,IS;t0,10 

. 2700, 5,!0, 9 6,24,!0,15 

2993,0,!0, 7 o,5I.;tO,D 

3023,0.;t0,8 0,18,!0,~ 

(3032,5,!0,7) 0,10,!0~06 

3080,0,!0,5 0119,!0,10 

3160,_3,!0,6 0,10,!0,06 

'· 3186,6,!0,6 . 0,2.;t0,1 

3278,7.;t0,8 O,U.;tO,D 

,_73,0,!0,9 0113.;t0,06 

14 

~ !t 
0,~0,21 

0,23.;t0,09 

. o,~,!0,29 

0,2.1,!0,09 

Ot18,!0109 
·o-97+0 1a , _, 
1,20,!0,27 

0,20,!~,13 

0,16,!0,09 

o;2I.;t0,13 
" '.. . 

o,-5,!0,12 

0,16,!0,08 

· o,lll;io,05 

0117.;t01 09 
. ' 

O, 089.;tO, 050 

0,18,!0,09 

0,36,!0,12 

0,12,!0,05· 
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¥)3 

1)2. 

• 
0 5 ll 15 

• 399 
• 1057 
• 451 

• 0 262 
• 638 
D 1082 
• 751-
x534 
• 1818 
• 1975 
.1399 

20 t [mi1J 
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HeT JIH_ Jipo6_eJIPB.,B .Bam~H QH6JIHOT~l\e[. 
~~ : ~ ··- . 

·.; Bbl M~eTe DOJIY'IHTb no OOliTe nepe'IHCJieHHble me ~Hiiri.. eCJIH OHH eme 
'!e libi.IIH · 3aK838Hhl paaee • 

13-3700 

,ll-3893 

PI-3971 • 

10-4220 

10-4226 

10-4229 

10-4231 
'. _;;··· 

10-4244 

Manpaanw_cawiio3aywa il~ •. ~aaocexya)lB()ft A..l~pH~( ·; 72S ~Tp. Ill :·p~:-07 K. 
3Jie!,<TPOHBJCe, ,lly6aa; 1967. . .... ···•" 

Coo6weaa.o y'I&CTHBJCoa MelK,!IyHapoAHoro cawno3Hy-
wa no.cTpyJCType .lllP~· ,lly()aa, 196!1.: • -.. ,, ·• -~ 192 .CTp. 3. p:_.76. K. 

'10 :, • ··;, .. ~ ...... { •• • ' 

HyiCJioaw a naouw. MaTepaanw I MelK,!IyuapoAHoro 
COBeiii&HB.I ;·BO H)'ICJJOH•H)'ICJIOHHWM.·B,.l!HOH•Hy_ICJIOJI• ·-·~ ·" ·. 
HW>{ 83&BWO,IlellcTBB ... C, ,llyi$aa, 1968. 294 ·CTp. 

3BM a 3JCCnepawenTaJJJ.Boll ·~~I!JCe •. Jiexuaa, Anyw· 
T!l, 1968. . , . ,. . 
H.laon~ocxa, IO.OcTaueaa'l, B.IIpuxoa~oxo.··npaweue· 
aae 3BM a cneJCTpoweTpH'Iecxax'3JCCnepaweaTax •aep, 
ROll 4!H3HICH. ·' ··.'- ; 

.-.; 
·· Jleli:uira ·Toll lke wlconw. A.A.Kapnoa ... c.nc, 1604A 
a opraua3&11HJI aao,ll&·awaoaa ua 3Toll waiiiBue.. _ .• 

..,,.,.. ' 
':·neicuaa Toll 'lllie WJ<onw. H.•A,rony'raau; ·IO.B.'lauea

cxall. MeTOlliiJC&. 6ectanLwoawx acxpoawx xawep 
B 4!B3Blce aWCOICBX'3Heprlll,'' . ",, ~ .... 

JleJCilBB TOll liCe Wl<OJJLI. r.H.3a6aaJCBH. 3BM B 3&• 

.. 

51 'CTp. 

22 CTp. 

: .. : .... 

27 .c,.P. 

,ll&'I&X.;JICCBeP,J,lMeHTa.nloHOII,~3B~~: ~,:_ •' , , .• 35 .:~Tp. 

JleiCJIHB roll >Ke WJ<onw /aa aarn.uwxe/. B.B.Myp· 
x3,11;· 06pa6oTxa· 41o'ronneHJCa ny3wp~oxo'aoll· xawepw .•.. J•'!'' 

C BOWOIIIJ.IO HP,ll.. . 23 CTp. 
. '. - ":~ .. ~: .... " ·.~"' 

··~if.'·.·:·-

3 'p. 17 x: 
.. ~. ·;1 . • ! ;~_ 

~:55. K. 

22 K! 
·I;> 

.,. 

't 26 K. 

33 K. 

22 K • 

PI0-4245 JleKJIHB ·Toll >Ke mxonw /aa aHI'n. uwxe/. II.la· 
Henna, 06pa60TIC& ,II&HHWX BCICPOBWX tBJJJ.WqBWX B 
6ec41un~owoawx xawep, 47 . CTp. ' 48 x. 

10-43}9 JleJCJIHH TOll liCe. WJCOnW /Ha &HI'JJ, UWJCe/, C6opHHIC 
neiCJiall • npaweaeaae 3BM a 3&ll&'lax . 3JCcnepaweu· 

4-4589 

2-4816 

16-4888 

3-4891 

TanJ.uoll 4IH3BJCB. /Koaa'l, Tpew6nell, Jleaer, Jlannc, . 
Jlopa, Uon/. 91 · CTp. 

PolK,!IeHBe WBPHOI'O &TON& /c6opHHK CTaTell/. 

BeJCTopawe we3oaw a 3JJeJCTpowarnHTHWe &3aawo
aeliCTBB.I. ,lly6ua, 1969. 

,ll03HWeTpH.I lU~)"'eHBII .B ~3BICA 3&IJIBTW 3&P.Ill<eHHWX 
'I&CTHJI, ,lly6aa, 1969,. 

JleJCJIHH no BeiiTpOBHOll tB3BJCO, lfeTBU Wl<Ona, Anyw· 
Ta, 1969. 

97 K. 

185 CTp. 2 p. 90 'K. 

588 CTp. 6 p. 

250 CTjl. 2 p.64 K. 

428 cTp. ~ p.49 x; 


