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l.Bseneaae 

/1-4/ 
rrpoBonunocb paaee a p51Jle pa6oT Viccnenosaane H3ny'!eHH51 

151
Gd 

/1/ 
AHTOHbeBOM H Jlp. HCCnenosanC51 CIIeKTp KOHBepCHOHHbiX s neKTpOHOB, illTalixeneM 

/2/ 
H np. 

/3,4/ 
Tax 

H3y'lanHCb crreKTp raMMa-nyqeli H crreKTpbi y - y -cosrraneauli. B pa6o-

6binH rrponon)l{eHhi uccnenosaau 5I CIIeKTpa KOHBepCHOHHbiX aneKTPOHOB 

151 Gd • AsTopaMH 3THX pa6oT 6hinH rrpenno)l{eHbi BBPHaHTbi cxeMhi pacrrana 

1s1 Gd • 151 Eu 
- B HBCT051llleli pa60Te H3Y'!BnCS1 CIIeKTp KOHBepCHOHHbiX sneKTpo-

151 
HOB H COeKTp raMMa-nyqeli Gd 

OpensapHTenbHbie peaynbTBTbi HB!llHX uccnenosa.anli raMMa-crreKTpa 
151

Gd 
/51 

6binH orry6miKOB8Hbl B pa60Te 

II . 8KcrrepHMeHTanbHB51 'lBCTb 

1. npnrOTOBneHHe HCTO'IHHKOB 
I 51 

.UnR accnenosaHH!I raMMB-cneKTpa Gd Mbl HCIIOnb30BBnH rrpenapaT ra-

nonHHHII, o6paaosaa!llerocg npH pacnane Tep6uesoli ~paKuHH. Tep6aesaS1 ~paKUHS1 

nonyqanacb B peaynhTaTe rny6oKoro pacmenneHHS1 51Jlep TBHTana non nelicTsHeM 

IIpOTOHOB C SHepraeli 660 Mas HB CHHXpOUHKnOTpOHe 06~ellHHeHHOro HHCTHTyTa !lllep

Hb!X eccnenosaHHli B .Uy6ae. MHilleHH TaaTana o6nyqanecb B Te'!eaee 2-10 qacos aa 

BHyTpeHHeM IIY'!Ke CHHXp0UiiKnOTpOH8. (.13 o6nyqeHHblX MHilleHeli Bbl)len!lnacb rpyrrrra 

penKoaeMenhHbiX sneMeHTOB. Tep6uesa11 ~paKUHS1 Bhinen!lnacb H3 CMeCH penKo3e-
/6/ 

MenbHhiX sneMeHTOB xpoMaTorpa~H'IeCKHM MeTonoM • CrrycTR rronrona H3 Tep6He-

soli ~paKUHH BbiJlen51nC51 ranoneauli. B nonyqeaHOM TBKHM o6pa30M rrperrapaTe co

nep)l{anHcb TOnhKO 
151 

Gd ·H 
155

Gd 
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llnSI H3y'IeHHS! CIIeKTpa KOHBepCHOHHbiX 3IJeKTpOHOB 
151 

Gd 6hin HCIIOIIh30B8H 

MOHOI! 3 0T OIIHhiH rrperrapaT 
151 

Gd , rr:ony'leHHbill nocne pacrrana 
151

Tb • flperrapaT 

151 /7/ 
Tb nony'lancg npa pasneneHHH Tep6aeBoA !j>paK!lHH Ha Macc-cenapaTope a 

HHCTHTyTe HMeHH Hanbca Eopa. Pasneneaae Tep6aeaoll !j>paKUHH aa Macc-cenapaTope 

rrpOBOilHIJOCb CIIyCTS! 20 'l8COB IIOC/Je Q61ly'IeHHSI T8HT8IJOBOll MHIIIeHH B 06'bellHHeHHOM 

HHCTHTyTe SlllepHbiX HCCIJellOB8HHil, 

151 
2. V!ccnenoaaaae crreKTpa KOHaepcHOHHbiX s neKTpoaoa Gd 

CrreKTp KOHBepCHOHHbiX 3/JeKTpOHOB HCC/JellOB8/JC51 C IIOMOIIIb!O TOp0Hil81IhHOrO 

181 
llleCTasasopaoro 6e•ra-cneKTPOMeTpa • PeracTpauHSI sneKTpOHOB aa TopoanallbHOM 

llleCTH3830pHOM 6eTa-crreKTpOMeTpe ocymeCTBIJ51/J8Cb llBYMSI He38BilCHMblMH CllHHTH/J

/JS!UIIOHHbiMH lleTeKTOp8MH, II03BOIJSI!OIIIHMH OllHOBpeMeHH.O H3MepSITb llB8 CIIeKTpa KOH-

BepCHOHHbiX aneKTpOHOB, !IpH'IeM B HameM cnyqae OllHH H3 CIIeKTpOB H3MepSI/JC51 C 

'abiCOKHMN paspellleHaeM (paspemeaae "'0,5%; caeTocana < 1%), a apyroft - c abi

coKoi1: CBeTOCH/JOK ( paspemeHHe "1 %, CBeTOCH/Ja ""3%). flpH llCCIJellOB8HHH CIIeKTpOB 

HCIIO/Jb30B8/JHCb TOIJbKO TpH 3830pa 6eTa- CIIeKTpOMeTpa. OTO II03BO/JHIJO IIO/Jy'IHTb 

CIIeKTpbl KOHBepCHOHHbiX 3/JeKTpOHOB B 06/JaCTH M8/Jb!X 9HeprHH t3e3 HCK8:>KeHHll 38 

c'!eT rrornomeHH51 aneKTpoHoB anJOMHHHeaoll rronno:>KKOH rrperrapaTa. 

3<1><!>eKTHBHOCTb peracTpauaa L , I/ H N - KOHBepcaoHHhiX sneKTpoaoa rrepe

xoaa 21,7 K9B Ha TOp0Hil8/JbHOM 6eTa-crreKTpOMeTpe 6hin8 ~ 2 0 % , ti 75 % H "' 80% , 

COOTBeTCTBeHHO. 

CneKTphr, rronyqeaHbie npa paspemeHHH "' 0 ,5% H "' 1% ,, npencTaaneHhr aa 

pHC. 1. llaHHbie 06 9HeprHSIX H OT HOCHT eiJbHbiX HHTeHCHBHOCTSIX KOHBepCHOHHbiX 9IJeK

TpOHOB npaBeaeHbi a Ta6nane 1, snecb :>Ke nns:~ cpaaaeHH51 rrpaaeneHhi aaHHhie pa6<>

/3/ 
Tbl 

3. H c c n en o a aHa e 

faMMa- crreKTp 
151 

Gd 

151 
raMMa - cneKTpa Gd 

H3Mep5IIJCSI C IIOMOll\b!O IIIJOCKO- rrapannenbHOrO Ge (Li) 
2 

nonynpOBOilHHKOBOrO lleTeKTOpa C pa3MepaMH ( 1,5 CM X 0,25 CM) H paspellleHl!eM 

3 ,5 K9B 
2 03 

Ha raMMa-naHHH 2 7 9 K9B Hg C HCIIOIJb30B8HHeM 256 - KBHBIJbHOrO 

aMrrnaTynaoro aaanasaTopa . HsMepeHHbil!: raMMa- cneKTP npencT aan ea Ha pac. 2 . 

KaK aanHo as pacyHKa , a raMMa- cneKTpe Ha6nJOaaJOT CSI raMMa-nyqa , npaHaanelKaiiiHe 

153 Gd • 
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/9/ 
raMM8-Cil9KTp 

1s3 Gd accnenoeancSI B 3To noaBonano BaM upoaaana-

aupoBaTb cneKTp raMMa-nyqel!: IS! Gd • KaK BBAHO 83 pucyHK8 2, H8MH H86niOA8-

nRCb cna6bi9 IlO HHT9HCHBHOCTH y -nyqa C 3Heprael!: 197, 225, 260, 287, 330 H 

351 K3Bo 

3KcnepHM9HT8nbHbie .naHHhl9 06 3H9pilLSIX H OTHOCHTenbHbiX RHT9HCHBHOCTSIX 

raMMa-nyqel!: tst Gd npencTaeneHhi B Ta6naue 1. B aTol!: Ta6naue npueeneHhi 

/2/ 
nnSI Cp8BH9HBSI peaynbT8Thl pa60Tbl • norpeWHOCTH UpH OJ]peneneHHH HHTeHCHBHo-

CTel!: raMMa-nyqel!: cocTaensuoT 15% nnSI HHTeHCHBHhiX nepexonoe a 25% nnH cna6blx 

nepexonoe. 

IS! _. IS!Eu m . CxeMa pacnana Gd ~ 

Auanaa raMMa-cneKTpa a cneKTpa KOHBepcaoHHhiX aneKTpoaoe noaeonun pac-

C'IHT8Tb 3KCnepHM9HT8nbHhl9 3H8'19HRR K03¢¢HOH9HTOB BHyTpeHHel!: KOHBepCHH H cne

naTb BbiBOnbi 0 MynbTBUOnbHOCTH 6onbWHHCTB8 nepexonoe B R.npe I'SI Eu npa 

OnpeneneHHH K03¢¢HUH9HTOB BHyTpeHHeH KOHBepCHH UpHHHM8nOCb, 'ITO nepexo.n C 

3Heprael!: 175 K3B THUS M2 /
3
/. 

3H8'19HHSI 3KCUepHM9HT8nbHblX H TeopeTH'I9CKHX K03$$HUH9HTOB BHyTpeHHel!: KOH

eepCHH H BhiBOAbi o MYnbTanonhHOCTB nepexonoe npaeeneHbi B Ta6naue 2. Hawa 

6 
/2,3/ 

BhiBOnhr 0 MynbTHilOnbHOCTSIX nepeXOAOB XOpOWO cornacyJOTCSI C A8HHbiMH pa OT 

nonyqeaubre peaynbTSTbi nonTeepJKnaJOT cxeMy ypoeuell lSI Eu , npennoJKeH-

6 /1,2,3/ ( 3) HYIO B pa OT8X PHC. • 

CnHH OCHOBHOf'O COCTOSIHHSI 
/10/ 

no napaMarHHTHOMY peaoaaucy 

lSI Eu OrrpeneneH 3KCil9PHM9HT8nbHO B 0Ub!T8X 

H B OJITH'I9CKHX H3MepeHHSIX CB9PXTOHKOl!: CTPYK-

Typhl 
147 

Ill! 

Eu a 

Ou paeeu 5/2. C npyrol!: CTopoHhi, aa cpaeueHHSI c cocenHHMH SI.nPSMH 

l4Q Eu OCHO.BHOMY COCTOSIHHIO I Sl Eu cnenyeT UpHUHCSTb CJIHH H <teT-

HOCTb 5/2+. nepBbil!: B036yJKneHHbii\ ypOB9Hb HM99T 3HeprHIO 21,7 K3B B pa3pHJKaeT-

CH HHT9HCHBHhiM rrepexonoM C TOl!: JK9 3Hepraell B OCHOBH09 COCTOHHBe. 3TOT :JK9 

ypoeeub ua6n10nancH npu pacnane 
lSI /12/ 

Sm H B OilbiTSX UO 3¢¢9KTY M (!cc6ayapa 
/3,4/ 

MynbTHUOnbHOCTb rrepexona c auepraeil 21,7 K3B onpeneneaa B pa60Tax KSK 

Ml c ue6onbwoll: UPHMeCb!O E2 
121 

8
2
=E2/M1 ~ 0.0012+0.0003

141
). 

B pa60Te B onhiTSX no y - y - COBil8):19HHHM yCTSHOBneHbl 

nepexonoe (154, 175, 22 Kae) a (107, 243 K3B). 3TH CBeneHHH U03BOnmoT BB9CTH 
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yp oBHH c aHeprHSIMH 197, 243 u 351 KaB. MynbTunonbHOCTH nepexonoa rro3aonSIJOT 

I!pHI!HC8Tb :3THM ypOBHSIM KB8HT0Bble X8p8KTepHCTHKH 11/2-, (5/2, 7/2-) H 9/2-, 

COOTBeTCTBeHHO. Ha6mO.U8BWHeCSI HBMH CII86bie y -nyqa c sHepraeA 197, 225, 

330 H 351 K3B IIO.UTBep)f{.Q810T T8K)f{e BBeAeHHbie ypOBHH 197, 243,8 .II 351 K:3B, 

nepeXOA C :3HeprHeli ~ 225 K3B H8 MH pa3MeWeH MelKAY ypOBHSIM.II 243,8 H 21,7 K3B, 
/3/ 

Ha OCHOB8HHH H86nJOUeHHSI rrep eXOA8 260 K:3B H 239 K3B MO)f{HO BBeCTH ypo-

BeHb c aHepraeli 260 KSB. 
/1,3/ /3/ 

YpoaeHb c aHeprueli 308 K3B aaeneH B pa6oTax • XapMau H np. rrpana-
/4/ 

cana aToMy ypoBHJO nono*HTenbHyJO 'IeTHOCTb. ABOTHHa .11 np. npurrHCbiB8JOT TOMY 

' 121 
)f{e YPOBHJO CIIHH 7/2 H IIOnOJKHTenbHYJO 'IeTHOCTb, lliTeHXenb H np. H8 OCHOB8HHH 

Ha6moneHHSI cna6biX coarraneRHll (308 -22 Ksa) BBOASIT ypoaeHb c sHepraell 330 KSB, 

pa3MemaSI nepexon 308 K3B a KacKane c rrepexonoM 22 KSB. 

Mbi C'iHTaeM, 'ITO npa paccMOTpeHRH aorrpoca c pa3MemeHaeM y -nepexona 

308 K3B cneayeT OTU8Tb npeAIIO'lTeH.IIe nepBOll B03MOlKHOCTH (ypoBeHb 308 K3B) 
/ 3/ 

H3-3a xopowero c oananeHHSI cyMMbi sHepral! 286,3 - 21,7 = 308,0 c sHepraell 

nepexona 308 KSB. 

0 'leTHOCT.II ypOBHSI 308 K3B IIOK8 BbiCK838TbCSI TpyUHO. nonyqeHHble H8MH 3H8-

'leH.IISI a k nnSI y -rrepexonoa 308 a 287 KSB He no3aonSI10T cnenaTb Bbi6op Me)f{

ny M 1 u (E 1 - M2) . OnpeneneHae RHTeHCRBHOCTH rpynn O:w.e-3neKTpOHOB no3aonano 

H8M H8 OCHOB8HHH 6an8HC8 HHTeHCHBHOCTel! onpenerrHTb UOnH sneKTpOHHOrO 38XB8T8 

B OCHOBHOe H B036y)f{UeHHOe COCTO SIHHSI )g fr • 3Ha'leHHSI )gfr p8CC'lHTbiB8nHCb 
151 151... /13/ 

npH npennonoJKeHHH, 'ITO p83HOCTb M8CC Gd - i::U COCT8BIISieT 700 K:3B 

HaMH nonyqeHo, 'ITO 
151 Gd a 41 % H 37% cnyqaea pacnanaeTcSI rryTeM sneKTpOH-

Horo 3axaaTa B rrepaoe H ocHOBHoe cocTOSIHHSI 
151 

Eu , cooTBeTCTBeHHO. PaHee 
/2,3,4/ 151 

B pa60T8X nonS! sneKTpOHHOrO 38XB8T8 B OCHOBHOe COCTOSIHHe Eu OUeHH-

aanacb < 5 %. 

06cyJKneHHe pe3ynbT8TOB 
T 

npHIIHC8HHble KB8HT0Bble XapaKTepHCTHKH OCHOBHOMy COCTOSIHHJO 5/2 , nepBO-

MY B036Y*AeHHOMY ypOBHIO 21,7 K3B 7/2+ H BTOpOMY B036y)f{AeHHOMY yp OBHlO 

- 151 
197 K3B 11/2 Eu cornacyJOTC Sl C MOAenbJO o6onoqeK H COOTBeTCTBylOT o6o-

nO'lK8M d 5/ 2 , g 7/2 H h 11/2 • 
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no MOAenJI o6ono'!eK H ua Cpasaeaag C COCeAHHMB HJlp8MB 
147 

Gd B 
140 Gd 

151 
OCHOSHOMY COCTOHHBJO 64 Gd 87 UpHUBCblB8JOTCH KS8HTOSble xapaKTepBCTBKB 

7/2- ( f 7/2). 

06pamaeT Ha ce6g SHBM8HBe CXOACTSO HBlKHHX yposael!: HAep 
147

Eu , 149 Eu B 

151 /14/ 
Eu (puc. 4). 

nng nepSbiX ASYX s036yJKAeHHblX yposael! 9TBX HAep uaMepeHbl speMeHa JKBa

/13,14/ 
HH , 'ITO noasOnHnO H8M nposeCTB Cpasaeaue ITpBSeAeHHblX sepOHTHOCTei!: C 

/15/ 
pacc'IHTaHHbiMB npuseneaabiMB sepoRTHOCTHMB no MomKOSCKOMY ( Ta6nuna N.! 3). 

KaK SHJlHO HS 9TOi!: T86mnthl, rrpuseneHHbie sepOHTHOCTB H !jJSKTOpbl ycKopeHBH ang 

aaanOrH'IHblX UepeXOAOB B 9THX HApax IIO aaa'leHHIO 6nuaKB Apyr K Apyry, 

3TO yKaabls8eT H8 TO, 'ITO X8pBKTep 3THX yposaei!: OAHH8KOS , OAHBKO, UO Me-

pe ynaneaug OT aanonae aaol!: ael!:TpOHHOi!: o6ono'IKB (N =82). u rrpu6nuJKeHHli K o6nacTu 

Ae!jlopMHpOB8HHbiX HAep 9HeprHH yposael!: CHBlK810TCli H 9HepreTH'I9CK8H paaHOCTb 

MeJKJlY HHMH CTBHQSHTCH MeHbme (puc. 4) H yJKe Anli HAPS 
153

Eu aa6nJOA89TCli 
83 9 0 

npyrol! XBpBKTep HHlKRHX ypOBHei!:, OUBCbiS8eMblX yJKe CXeMOJ!: HunbCOH8, 

Ha6nJOA89Mblli! ypOSRH 243,8 H 351 K9S C OTpHU8TenbHOi!: 'leTHOCTb!O TpyAHO 

06bliCHHTb C TO'IKH apeHHli o6onO'I9'1HOll MOAenu, 0AH0'18CTH'IHbie ypOBHB C OTpHUa

TenbHOl!: '19THOCTb!O AOnlKHbl HM9Tb 60nbllly!O 9HeprHIO BOa6yJKAeHHH, no-BHAHMOMy, 

9 TH ypOBHH BM910T KOnnaKTHSHYIO npupOAY, KaK BHAHO ua Ta6nHUbl 3, rrepeXOA 

197 K9B Tuna E3 ycKopea ( F = 3), 
VCK 

3TO YK8abiB89T H8 TO, 'ITO yposeHb 197 K9B (11/2-) He HBnHeTCH 'IHCTbiM 

OAH0'18CTH'IHblM COCT(HUUI9M, 

B aaKnJO'Ieaue aBTOpbi SbipaJKaJOT 6naroAapHOCTb rrpo!jl, K.<l>. AneKC8HAepy aa 

AHCKyCCHIO H pRJ:( UeHHbiX aaM9'18RHi!:, 
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CD 

T a 6 .11 • ~ a I 
CBOAUR8 ~aHHR8 06 3H8prHKX B OTBOCHT8JIAHHX KRT8HCKBHOCTHX raMKa-nyqel Ill JIHBRI 

ltORB8pCXOHBHX 3.lf8!tpTOROB 151
Gd 

E nepe:x. Hamill ,J(aRBHe pa6. 13 1 

lt3B 
I 

Enepex 
K I L ' ... IN 1 o>t<e l y l*;~nH K3B IK ILl I LJJ I L Itt 

2!,7 7000.;ti400 I930.;t320 430.;t80 ~360.;ti80o 2!,6 ~900 980 640 
KLL 6I2,;t6I 
KU' 4I4.;t50 
KilN 66.;t7 

!02 II,3.!2,2 ""40 
!06 ~!,3.;t4,2 -so !06,6 I3 "'4 ... 2 
!53,7 ~49.;t56 7!,4 25 2!!5.;~:3!7 ~566.;t380 !53,7 495 84 
!75,0 !000 ~ !99 66 IOOQlUI ~700.;t240 !74,9 1000 2!2 25 
!97,0 - 3,5.;~:!,0 !2,7.;~:3,2 20.;t5 !96,5 3 !,5 
225.;ti ..... r "'3 
243,8 ~3,8.;~:2,4 4,8.;~:!,0 !940.;t290 ~70.;tDO 243,6 4! 5,6 -- - 239,1 2,2 
260,0 !,2.;1:0,4 0,3 !8.;1:4 !O.;t3 260,8 I,9 
287,0 .(2,8 (0,6 ~o,2J 29.;t7 !6 286,3 2,I 0,5 
308,0 I3,6.;ti,4 2,6 I,I 345.;t52 ~70.;t26 308,0 23 3,7 
330,0 !8,8.;~:5,0 IO.;t3 328,8 0, 3 
~0 [38.? .• TO.f ?O .• ~ 

~ ~iHteHCHBHOCt~ . JIHHHH KI75 npKHHTa aa I OOO e,J(HHH~ . 

~ HBteRCIIIBROCtA raMKa-Jiyqel !75 lt3B np iiiHHta 3a IOOO e,J(HBH~. 

I,. 

!970 

25 
69 

!,3 

!,2 

E1» HHteHCKBROCTA nepeXO,J(OB paccqxtaHa B 8,J(HBH~ HBT8RCIIIBROCT81 JIIIIHHR ltORBepCIIIORHHX 3JI81ttpOHOB 0 

pa6./2/ 

I y 

!200 

J. 

25 
!790 
!000 

95 

!820 

380 

98 



T a d ~ • ~ a 2 

CpaBBeH•e 3KcnepKKeHTBA&BHX K reoperKqecxKx 3BaqeHKR 
E03~~8BTOB EOBB8pCBH K BHBO~H 0 Kf~bTBRO~bHOCTftX 

nepexo~oB B ~e !51 EB 

E nep8l • 0 aEcn.xi03 
a reop. x !03 

My~bTHllO.Ib-
E3B 

21,7 

102 

106 

153,7 

175,0 

197,0 

243,8 

260 

287 

308 

330 

-

BOCTb 
a K a L EI E2 E3 MI 112 

MI/E2 = 500 A 

E~) 

595.;t!50 75 340 1300 460 2900 Ill Dlflf) 

2300 50 230 . 900 320 2300 M2 u) 

580 35 !50 550 220 IIOO E3 

570.;t180 5 52 524 33 24 

28,~7,0 22 90 300 !40 6!0 Ei( ~ 2,5)C) M2 

153.;t76 18 70 240 !00 490 MI,EI+( :> I:~)Il2 

I63"lf !6 60 200 90 400 MI,EI+( :>40)C)M2 

9l.t20 12 39 DO 76 300 MI,EI (::; 35)C)M2' 

3~ 8,4 29 74 47 180 E2, EI+(~I4)C)M2 

lf !ly~&THno~&BOCTL nepexo~oB onpe~e~eHa B padote 131 
lflf ITpH pacqete 3KCll8pHK8HTaxbBMX 3HaQeHKA KO~KUK8HTOB BHyTpeHHeR 

KOHB8pCKK npKHRTO, qro nepeXOA 175,0 K3B TKna M~3/. 
lflflf ITpH pacqete KBK KRTeHCHBHOCTH K-nHHHI nepexo~oB B3STH H3 padoruf3( 

laHHYB padoT / 3 H 4/ HCKADqaDT B03KOZBOCTb (E! + M2). lflfH 
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Orso•esHR axcnepHKesraa&BHX lll paCQliiTaBBHX no KomKOBCKOMJ 
/ cw. 15/npXBeAeBBHX BepoRrsocreR nepexoAOB c asaJtorHQBHX 

ypOBHeR RAep eBpOnHR 

3seprHil 3Heprlllll THn 
rxOB~R n~pexsAa nepexoAa 

K3B lt3B 

229 229 1.11 7/2+-· 5/2+ 
84 

86 150 150 III 7/2+-· 5/2+ 

88 21,7 21,7 MI 7/2+-· 5/2+ 

84 625 396 112 II/2--+ 7/2+ 

86 497 346 ll 2 1I/2--7/2+ 

88 197 175 !12 II/2---. 7/2+ 

625 625 E3 II/2- -+ 5/2+ 

497 497 E3 II/2--• 5/2+ 

197 197 E3 II/2-_,. 5/2+ 

II 

~rop 
ycxop. 

F yc ~.-

7,3.10 -3 

1.1o-2 

1,18.10-2 

2,05.10 -3 

1,49.10 -2 

5,55.10 -3 

2,3 

I,7 
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Pac. 2. faM '.1a-crreKTP 
151 

Gd + 
153 

Gd , H3MepeHHbili c rroMOWbiO Ge (Li) -rrony-
rrpoaonaaKoaoro neTeKTopa (I ,5 CM2 x 0,25 CM) c acrronb30BaaaeM 258-Ka
aanhaoro aMrrnaTynaoro aaana3aTopa • 
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351 1.9!0.1 12.6 
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260 
243.8 8.3 ± 03 6.4 
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