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HanyqenHe, aeanwKaromee npK ,pacna.c.e Yb
161 

HayLJaneCb XapMaueM K .c.p/
11• BKnceneM 

11 DynoM
121 

11 1poMOBbiM II .ap/
31

• AaTopaMH :>TRX pa6oT 6brno ycTaHoaneHo, 'ITO npu pacna-
If'! . U1 + 

,lle Yb B036y>K,llaiOTCSI ypOBHR pOTaUROHHOA nonOCbl OCHOBHOI'O COCTOSIHHSI Tu ( 1/2 /411/) 

C 9Hepl'HHMH 10,4 KSB (3/2+);- 116,5 K9B (5/2+ H J42,3 K9B (7/2+), a TaK>Ke ypOBHH O,llHO'JaC

TH'JHOl'O 'B036y>K,lleHHH C 9Hepl'HSIMH 179,4 K9B H 292,7 K9B THOa 7/2+ /404/ H 7/2-/523/, COOT"" 

B9TCTB9HHe. 

B pa6oTax
12

•
31 

noKaaaHo, '<TO pacna.a 
- U'! 

167 
Yb H.lleT rnaaHbiM e6paaeM ua ypeaeHb c suep-

!'Hell 292,7 KSB TRna 7/2 /523/ Tu • 'l11cno pacna.aos Ha ypoaeHb c :>HeprHell 179,4 K9B 

M9HbW9 10%. 4HCJle p8Cfl8.llOB H8 ypeBHJi pOT8UHOHHeil neneCE:.I OCHOBHOI'O COCTOSIHHSI npeue6pe.>KH-

Me Mane. 
167 U7 /4/ 

Hcnonb3yH 3H8'19HH9 pasHeCTH Mace Yb - Tu • Bbi'IHC.TleHHee .LlpaHHUbiHOA: ' rpoMeB 

H .llp.
1

.
31 

OU9HH.TlH 3H8'l9HH9 lg It ,llnH nepexe.c.a H3 OCHeBHOI'e COCTOSIHHH Yb 
111 

H8 ypoaeHb 

292,7 KSB Tu 11
'·. no.nyqeuuoe 3H8'l9HHe lglt ~ 3,8 3H8lJHT9.TlbHO M9HbWe 06bilJHO ua6nro.c.aeME:.IX 

auaqeuuA: lg It • 3Te cast.aano c TeM, 'lTO Hcnenb3oaauuoe nonysMnHpHLJecKee auaqeuue paauocTH 
H7 

Mace neTOLJHO. O.c.naKo ace >Ke MO>KHe yTaep>K.llBTb, LITO k -aaxaaT a Yb RBnHeTCSI paapeweu-

HbiM nepeXe.O.OM IH B CBSI3H C STHM eCHOBHee COCTOSIHH9 Yb U'! HM99T X8p8KT9pHCTHKH 5/2-/523/ • 
H7 

J..1MeHHO T8KHX X8p8KT9pHCTHK OCHeBHOre CeCTeSIHHSI fb CJle.nyeT O>KH.ll8Tb 1 HCXe.lJ.Sl H3 

CBO:BCTB COC.e.O.HHX H.llep H CX9Mbl ypoaueA HHnbCOHa. npe.C.CT8BJ1H9T HHTepeC nonyqeHHe Te"'Hei'O 

sxcnepHMeHTanbnero suaqenHst lg It ( MBTpHLJHoro sneMenTa) .nnSI nepexoaa H3 cocTOHHHSI 

5/2-/523/ Yb "
7 

s cocTOHHHe 7/2-/5231 Tu "~ KaK yKaabmaeT B.l.Conosbe/
5

•
61

, aKcnepR

MGHTBJlbHhte 3H8lf9HHH M8TpH'lHbiX SJieMeHTOB .U.TlH nepeXO.UOB .UBHHei'O THfl8 SIBJlSIIOTCSI O.O.HHM H3 

nyTeA: npoaepxH TaK uaablsaeMeil caepxTeKyLJeil: Mo.nenu: .lle¢opMupoaannbiX st.nep. Onpe.neneuu:e 

lg It .nnSI pacna.na Yb 
111 

ua ypoaeHb 292,7 K3B Tu 
111 

11 sansnocb aa.naqeil: uacTostmeA: pa6oTbt. 
167 

npenapaTbl Yb llJlR H3M.epeHHSI Bbl.llensmHCb H3 JllOTSUKeaoA QlpaKUHH, nonyqeanoR npu 

pa3Jl9lleHHH pe.O,KHX 39Mellb 1 Bbi.ll9119HHbiX H3 T8HT81IOBOil: MHW9HH 1 06llyLJeHHOit B TeLJeHK9 2 lJBCOB 

H8 BHyTpeHHeM npOTOHHeM ny'lKe CHHXpOUHKnOTpOH8. 06'beJJHH9HH:OI'O HHCTHTyTa H.ll9pHbiX HCCJle,llQ

BBHHil. 3ueprHH npeTenoa ~ 660 M3a. Bht.neneuue HTTep6tUI us' nroTeuueaoa cppaKuuu nosaonHeT 
t U'l 

nonyqHTb npenapaT Yb npaKTHlfeCKH MOHOH30TOflHbiM • .lleilcTBHTenbHo, npu ~pacna.c.e pa.nHeaKTHa-

HhiX H3eTenea, CO,nep>KBLUHXCSI B JliOTeUHeBOA cppaKUHH, 06pa3yiOTCSI TeJlbKO .QBB p8.QH08KTKBHblX 
II'! Ill 

H30Tona HTTep6Hst: Yb H Yb c nepHo.aaMR nonypacna.aa T 112= 1100 ceK ( • 18 MHH) H 
~ ' 11'1 161 

T 
112 

-2640 KCeK (30,6 .aH), cooTBeTCTBeHHO. MaTepHHCKRe H30Ton•r Lu H Lu HMeroT 

nepl!O,llbl nonypacna.aa 3300 CeK (55 MHH) H 144 ·KCeK (40 'Jac.), COOTBeTCTBeHHO. TaKHM oGpa-
, 16'! 

30M, nyTeM 6btCTpbiX neaTepHbiX Bhl.ll9J19HHA HTTep6HSI H3 J1IOT9UHSI Mbl UOllYlJHllK npenap8Tbl .Yb 
Ill 169 

c oLJeHb MBJlhiM ce.o.ep>KaHHeM Yb • ·Manbie npHMeCH Yb ue MOrnH HrpaTb cymecTaeu-

;uoA penH, TBK KBK Yb 
119 

nMeeT nepHO.U nonypacna.na a ThiCstlfH pas 6onbwun, qeM Yb
161 

169 
a Taxme noToMy, "'TO Yb ue HMeeT nesuTpouoa H y -nyqeil: c sueprHeA 6onbwe 300 Ksa. 

161 
Qqeub aamuo 6htnO nMeTb npenapaT Yb xopowo O"'HllleHHbtM eT aarpH3H9HHit H30TonaMH 

1IIOT9UHSI H .npyrHMH H3eTOU8MK HTTep6HH. MHOI'HG K3 STHX H30TOUOB HM910T HHTeHCHBHbie 

3 



!". 

Y -nepeXO.llbl C 3HeprHSJMH BbiWe 300 K:3B 1 H U09TOMY M8J1efi:wee 38f'pS13H9HH9 3THMH H30TOUa-

MH HCU01lb3yeMOf'..0 npenap8T8 MO>KeT CHJlbHO 38TpyllHHTb HCCJ19.ll0B8HHSJ. B CBSI3H C 3THM. ,.. 
ll1ISJ Bbl.ll9J19HHSI Yb H3 JliQT9UH9B01l: Q::>p8KUHR 6bl1IO RCUOJlb30B8HO XOpOWO H3BeCTH09 .llJlSI 

M8Kp0KOJ1Htt9CTB CBOACTBO HTTep6HH :3KCTparHpOB8TbCSI H3 aueTBTHbiX paCTBOpOB 8MSJ1bf"8M8MH 

wenottHbiX MeT an noa11 •81 • BbinonaeaaaSJ H:aMH aKcnepHMeHTB.nbHaSI npoaepKa noKasana, 'ITO 

aKciTpBKUHSI HTTep6HH 8M81lhi'8M01l: HSTpHSl npOXO.llHT 6blCTpO H Up8KTH'l9CKH KOJ1H'i9CTBeHHO 113 

. -12 -10 
paeTBO~OB, eo.uep>Karuax ene.Uhi HTTep6HSI ( 10 - 10 ) M. 3To noasonano B Te'leHae 10 Ma-

. . . 161 
HyT·npoaeCTH MHOrOKpaTHYIO O'iRCTKY J1IDT9UHSI OT HTTep6HH H UOCJ19 H8KOUJ19HHR Yb TBK ,.. 
>Ke· 6biCTpo Bhi.o.enn:Tb paaHOXHMH'leCKH ttHCTbiil npenapaT Yb 

XaMittleCKBSI MeTO.llHKB Bhl.neneHHH HTTep6aR 6hma cne.oyromas:~: K 10 Mn pacTaqpa c 

pH = 2,45fYMMapHbiM co.nep:>KaHHeM aueTaTHOHa 0,4 M H 1,5 M NaCl .no6aans:~nach moTeuHeaan 

t:}Jp8KUHR H 2 MJl 8M8Jlb["8Mhl H8TpHSI 0,539%. 'AM8Jlbf"8M8 H paCTBOp B TeqeHHe LlBYX MHHYT 

aaeprHqHQ nepeMeWHB8JlHCb B ,aenHTeJlbHOil K01IOHK9 6ap60THpOB8HH9M 83.0T8 qepe3 )I(H,OKOCTb. 

PTyTb C UOf'JlOllleHHbiM HTTep6HeM cnn::BanaCb 1 paCTBOp UO.llKRCJlStnCSI COJlSJHOR KHCJlOTOil: .llO 

pH = 4,6 , saTeM .oo6aansmoch 2 MJl aManbra~bl, H BHOBb npoao.oanach SKcTpaKUHSJ 1dTTep6as· 

H3 p86Taopa. TaKSSI OttHCTK8 J1IDT9UHSI OT HTTep6HSJ UOBTOpSI118Cb ewe L1B8)1{,llbl. B peaynhTSTe 

eo.nep>KaHHe HTTep6HB B niOTeUHK yMeHb!UanOeb B 10
5

- 10
6 

paa. t:{epe3 20 MHHYT noene 

OKQHqaTeJlb~Oii O'iHCTKH paCTBOp8 OT HTTep6HSI Dp0BO,ll.HJ18Cb SKCTp8KUHSI .ll.O'Iepaero HTTep6HSI 

4 M-n aManhrBMI>I. OT cne.aoa nroTeiiHSI aManbraMa qeTbtpe paaa OTMbtaanach 0,4 M aueTaTHbiM 

paeTBOpOM (O.UHH paa e pH ~ 4,6 H Tpll paaa . e pH~ 9 ). npo.uon>KIIT91IbHOeTb O.UHOA npOMhlB-

l<H - oxono o.naoa MHHYTbi. YITTep6ail H3 pTyTn aaaneKann '.aaa>K.llbi ropgqeil 2 M · HCI nop-

UHRMH llO 5 MJl. J.-13 COJlSJHOKHCJlOf"O p8CTBOp8 HTTep6Hit OC8>K.081IH C 2 Mr <PTOpH.Ll8 nepaSI, H 

STOT npenapaT HCCJ19.Ll.OB81ICSI H8 CUHHTHJlJlSJUHOHHOM: y -cneKTpOMeTpe .. .Qng H3MepeHHSI HB {3 -

cneKTpOM9Tpe BbinOJlHRnOCb ll.Ofl0JlHHT9JlbHO xpOM8TOI"'paci:mtteCK09 KOHU9HTpHpOB8HHe HTTep6HSI. 

B nocne~HeM cnyqae asMepemHI aaqaaanHCb qepes 30-40 MHHYT nocne pas.oeneHHSI nroTeUHR 

II HTTep6HB. 

tH 
CneKTP .. y -nyqe:B Yb , nonyqeHHhiA HaMH, npe.LlcTaanea Ha pac. 1 a H 6. B o6nacTH 

M8JlbiX aHeprHA (nHKH 56 KSB, 113 KSB, 176 KSB) OH COBfl8,ll8eT CO Cll9KTpOM 1 ony6nHKOBaHHbiM 

BnncoHOM H nynoM
121• HoBbiM SIBnSieTCR o6aapy1KeHHe cna6biX y -nHKOB c saeprHstMH 

510 K3B, 920 K3B, 1040 K3B, 1250 K3B, 1440 K3B " 1520 K3B. B pa6oTe BHnCOH8 H nyna 

y -nyqa c aaeprae:B CBbiWe 200 KSB ae aa6nro.aanacb. 

Ha6nro.oeHHR sa cna.noM HHTeacn:aaoCTH scex y -nu:xoa, aa6nro.aaawn:xcs:~ a cnexTpe. noxa

aa~a. 'iTO HHTeHCHBHOCTh HX y6biB8eT C O.OHH8KOBbiM B npe.oenax OlllH60K H3MepeHHil nepHOllOM 

nonypacna.Lla. paBHbiM 1038:!:_12 ceK •. 3TH aa6nro.neaast aenn:ch a Tetteaue .necstTH nepao.noa 

nonypacna.a.a (T.e. aa6nro.oancst pacna.n a TbiCSI'IY pas). H npn aTOM HRKBKHX y -nyqeil 1 

HHT9HCHBHOCTh KOTOpbiX H3M9HSI9TCSI C .opyrHMH nepHO.llBMH ll01lypaCU8.Q8 ( 38 HCKJUQqeaneM 
161 . 

y -nyqeA c aaepraSIMH 50, 210 H 530 KaB .a.ottepaero Tu ) • ae aa6nro.Llanoch. 3To caa.ne-

TenhCTayeT, C O.O.HOH CTOpOHbl 1 0 TOM liTO npHUHCBHHe BHOBb 06Hapy1KeHHblX y -nyqe.il pacna

.llY Yb161 
npaaHnhHO. C .npyroa: cTopoaw, -STOT clJaKT Mo>KeT xapaKTepasoaaTb ttHCTOTY npenapa

Ta. Mo)I{HO yTaepm.oaTb, ttTO a Hcn01Jb30BBHHOM npenapaTe aarpstaaeaae aaoTonaMH nroTeuast 

cocTaan~no He 6onee 10-6 
no aKTHBHOCTH. HanattHe a cneKTpe Yb 

161 
y -nyqe:B c aaepraeil 

.0.0 1500 KSB flOK83biBaeT, 'ITO pa3HOCTb MBCC Yb
161

'- Tu161 
6onbWe 1500 KSB. npa STOM Kasa-

4 

noeb · seehMa sepo9THb!M, 'ITO y ·-ny'IH 510 K3B soaHHKSIOT npH aHHHrunHUHH noaHTPOHOB. Mb! 

c.nenanH nonblTKY aai1TH noan:TpOHbi Yb 
111 H H3MepHTh HX cneKTp C UOMOWbiO /3 -cneKTpo-

MeTpa e TpexxpaTHOil .poxyeTposxoA. Ha pHe. 2 Hao6pa>KeH rpa.Pax KropH nonyqeHHoro noanTpon· 

Horo enexTpa. rpaHo'lHaH aaepron noa«TpoHoB oxaaanoeh pasHoA ( 650 ±.30) K3B. 

J.1HTeHCHBHOCTb ll03HTpOHOB B npoueHT8X HB pacna,a 6wna H3MepeHa TpeMSI M9TO.ll8MH. 

1. CpasHosanneh oTHoeaTenhHhiB HHTeHeHBHOeTH x -nyqeil H aHHnranHuooHHOro nHKS B 

y -enexTpe Yb tH (poe. I). npu aTOM .unn oueHKH HHTeHeHBHOeTH X -nyqeil B % H8 paena.u 

II 2 3/ U7 
Jtcnonb3oBann:ch .aaHHbie pa6oT ' • o cxeMe pacna.aa Yb 

2. CpaBHUBaJlUCb OTHOCHT9nbHbl9 HHTeHCRBHOCTII SHHUI'HnSJUHOHHOrO llHK8 B y -cneKTpe 

t61 ' 167 Yb H y -naxa e 3HeprneA 532 KaB B eneKTpe Tu , o6paaosasweroen B TOM >Ke npenapaTe 
t61 tH /9/ 

noene paena.ua Yb • YlHTeHeHBHoeTh y -nyqeil 532 K3B Ha paena.u Tu aaseeTHa H pasHa 

1,5%. 

3. CpasHnsanaeh oTHOenTe1!hHbie aHTeHeHBHOeTH noaHTpOHOB e HHTeHeHBHOeThiO (L + M + N) 
161 . 

-KoHBepeaoHHOil nHHHH nepexo.ua 208 xas Tu • YlHTeHCHBHOeTh KOHBepcKOHHhiX nRHHA L , M 

N nepexo.ua 208 K3B sanTa Tax>Ke aa pa6oTh/
91 

PeaynhT8Thi aTHX Tpex onpe.ueneHHil npe.neTasneHhl a Ta6naue I. 0HH xopowo eornaeyroTeB 

Me>K.UY eo6oil. 

Ta6n«ua 

Onpe.aenenne anTeHCHBHOCTH no~n:Tpo aoa npn pacna.o.e 

MeTo.U 

CpaaHeHne 

I. y511 Yb
161

- x Ybur 
167 167 

2. y511 Yb - y532 Tu 

3. fJ+Ybu 7 __ L208Tu
1

" 

167 . 
Yb E, •(650+30) K3B 

,.., +rp 

I 
YIHT9HCHBHOCTh ll0311TpOHOB 

s % Ha paena.u 

(0,4 :!:. 0,2) ~ 

(0,5 :!:. 0,2) % . 

(0,4 :!:.0,1)% 

B Ta6naue II npe.acTaaneHbi .aaHHbie 
06 3H9PI'HSIX H HHTeHCHBHOCTSIX BHOBb o6aapy>KeHHhl~ 

y -nyqefi Yb16 ~ YlHTeHeHBHOeTH .y -nyqeil B npoueHTSX HS paena.u onpe.ueneHhl qepea RHTeHeHB-

HoeTb 8HHHrHUBUHOHHOrO UHK8~ YlHT9HCHBHOeTb U03HTpOHOB UpHHBT8 npll aTOM paBHOfi 0,4%. 

Ta6nnuall 

PeaynhTHThl Heene.uosaHHA eneKTpa y -nyqeA Yb 
161 

x) 

3HeprHB y -nyqefi ( K3B) HHTeHeliBHOeTb. y -nyqel\ B % H8 paena.U 

0,07 
0,3 
0,15 
0,05 
0,05 

920 + 20 
1040 :; 20 
1250 :; 30 
1440 +50 
1520 :; 50 
x)B aa.ua'IH HaeToHwel! pa6oThl ae sxo.unno .ueTanhHOe nay'leHne eneKTpa y -nyqefi Yb

111 

B o6naeTH 3HeprHfi MeHbW9 300 K3Bo nony'leHHbl9 .U8HHbl9 06 aTOll qaeTH eneKTp8 XOpOWO eor

naeyroTeSl e peay1!bT8T8Mll BnnbCOH8 H nyna/2/ (eM. pae. Ia). 

5 
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nony11el1Hbl9 peay1IbT8Tbl fi0ll.TB9p}f(.ll810T C.ll91I8HHbiA B pa6oTax12 H 31 BbiBO.O., 1JTO pacna.n 

~b
111

aneT rnaBHhiM o6pa30M Ha ypoBeHb 292,7 KSB Tu
117

(cM.CXeMy pacnana,pac. 3). KaK BHJJ.-
U7 uo aa ra6nanbl II , 1JHC1IO pacna.aoa aa 6onee BhiCOKHe ypoaaa Tu He 6o.nQwe o.nuoro 

nponeHTa. 0'19BRIJ.HO, 'ITO 06Hapy>KeHHb!9 HaMH IT03HTpOHhl C rpaHH'IHOti 3HeprHetl ( 650 !_ 30 JKsB ' 

TBIOKe CBH38HLI C nepeXO.llOM H3 OCHOBHOI"O COCTOSIHHH , Yb 161 ua ypoaeub 292,7 K;9B Tu 161• 

Bb1'1HC1IeHHOe DpH 9TOM npeLtnonoJKeHHH OTHOW9HH~ HHTeHCHBHOCTeA k -aaxaara K li03HTpOHHOMy 

pacnaJJ.y p4BHO (220!_60). <ho 3Ha'I9HH9 H9ITHOXO COBITaJJ.aeT C T90p9TH'I9CKHM 3Ha'I9HH9M k/{1+=150 

.z:tnH paa peweauoro nepexo.aa c rpauaqaoa sueprnea noaarpouoa 650 Ksa. 

HTaK, Mbl pacnonaraeM aceMa sKcnepaMeuranbHbiMH aena1JHH8MH, ueo6xo.nHMhiMH .nnsr Bbi-

'IHCneuuH /gft IJ.Hll nepexona H3 OCHOBHoro COCTOllHHll Yb111 THITa 5/2-/523/ Ha ypqseHb Tu 111 

c suepruea 292,2 Kss Tana 7/2-/523/: 

I) nepuon nonypacnana Yb
101 

paaeu 1038!_12 ceK (17,3!_0,2 MHH); 

2) saeprHH pacnana JJ.Hll o6cy>KnaeMoro nepexoJla pasHa E{J++I020Kss=(1670!_30) Ksa; 
111 +0 5 3) JJ.OHH pacnanos Yb 'lepea o6cyJKJJ.aeMhlll nepexon pasHa (99_

10 
)%. 

Hcxo.o.H H3 arax .o.~HHbiX, M&I paccqarana Jg It a nonyqana auaqeuae +0,07 
4,74_0 ,03 •• s Ta6-

nane III nonyqean.oe auaqeaae conOcraaneao co aceMR aaaeCTHbiMH aHa'leHaHMH lg tt .ana nepexo.noa 

Taxoro THna. Kax aa.o.uo aa Ta6nHitbJ, a uacrosrmee apeMH tg lt .a.nsr nepexo.noa raxoro rana onpe

.nenea sxcnepaMeaTanbao c xopowea TOlJHOCThro TOllbKO a .nayx cny'laHx: .o.nn pacna.o.a 

E/
11 

s Ho
115

()Kanu'l u np.
1101

) H JJ.HH pacnana Yb 
101 

s Tu10 ~aacTOH!llaH paooTa). B ocTanbHblx 

cnyqagx H3BeCTHbl TOllbKO npH6lln:3HTenbHhie 3H8'19HHH. 

/56/ . 
~.r. Conoabea • CliHT~eT, qro 6onee npaaHnbHo conocraansrTb Me)l(.o.y co6oA ae aKcne-

pHMeuranhHbre aaaqeHHH lg It , a senH'IHHhl l!l[(ft) R.'l] , r.o.e aenHllHHbl R a 71 - coor-
Jo • 

aercraeuao nonpaaxa, y'iHThlaaromasr BliHHHHe caepxrexyqecra, a CTBTHCTaqecxaA Q:laxrop. Tax 

K8K UOK8 H3B8CTHO TOllbKO .0.88 3H8'i8HHH Jgft 1 Onpe.a,eneHHbiX C XOpoweii TO'IJHOCTbro, UO-BH.OH

MOMy. pauo .o.enaTb onpe.o.eneHable aaxmoqeau:sr o neuuocrH arax nonpaaox. HaTepecao, o.ouaxo, 

OTMeTHTb, 'iTo aae.o.euue nonpaapK no Conoaway ue yMeHbwaeT paaaany 
9THX .O.BfX :;tHB'f9HHA .. 

a, aa06opoT~ aecxonhxo ee, yaenH'IHaaer. BoaMO)I(H01 aTo casraaao c reM, 'iTO paccMarpuaaeMble 

nepeXO.O.bl "'YBCTBHTenbllbl K Q:laKTOp8M 1 KOTOpble He YlfHTbJB8IDTCSI CBepxTeKyqeji MO.O.SllbiO. nnH 

BbiHcuenasr aToro aeo6xo.o.aMo nonyqeuu:e TOlJHhlx aaaqeHn:A lg It 

aaHHhiX s Taonaue III • 
.o.nH npyrax nepexo.o.oa, yKa-

CacTeMaTHKa 3HB'ieHaA lg It 

{J -nepexo.a R 

111 
Er ~Ho 

1U 
0,42 

161 
Tu 

161 
0,58 Yb .. 

161 161 Er -- Ho 0,52 
161 161 

Gd .. Tb 0,26 
Dy zn __ Ho 159 

0.39 
161 ,., 

Dy -- Ho 0,31 
Er,l63-- Ho 163 0,36 

Ta6naua!U 

JJ.l!lt {J -nepexonoa THna{5/2-/523/ :. 7/2-/523/}s He'le-r
HhiX .o.ecfJOpMHpOBBHHbiX SI.O.pax. 

lg(ft)J /g[(ft) ~ R.'l] naTepaTypa 

4,64!_0,02 4,26 1101 
4 74+0,07 

4,50 Hacrosnuast • -0,03 
paooTa 

= 4,8 = 4,4 

= 4,9 = 4,3 .0.aHHbi9 B3SJTbl 

::: 5 s 4,5 K3 p860Tbl 

~ 4,5 4,0 Co.nosoeaa /6/ 

:; 5 ~ 4,6 

6 ' 
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