
~-:m 
OE'bE.Z:U1HEHHbiH 

YiHCTYiTYT 
.H..UEPHbiX 

YiCCnE.llOBAHYiH 

lly6aa 

! 

I 
I 

- ~ tt65 

2272 

M.n. AeoTuaa, E.n. fpurop&ee, )f(. T. )f(enee, 
A.B. 3onoTaBHH, B.O. Cepreee 

1U 
PACnAll Eu 



3530/I np. 
-ABOTHHa,M.ll.H ~p. 

I45 Pacn8Jt Ev • 
I965. 

2272 

Jtl )!( T )f(enea, Jt/ f HJ"'OpbeB, • • Jt/ 
AaoTuHa, E.ll. ~'B.O. Cepreea M.ll. A.B. 3onoTaBHH, 

••o 
PACI1An Eu 

--~ 1!l,.....l"' :~~ .. 

,. I KHA yHasepcHTeT JleHHHrpa.nc 



Pacnaa Eu I<& 

Cpe£111 11£1Cp nepexoasoll o6nacTB oT c¢epB'Iecxax x ae4>opMBpoBaHHbiM ( A • 140-150) 

oco6blll RHTepec npeaCTBBnlleT Sm 
141 

• Rapo 82Sm~:• HMeeT c8epx aanonseaaoA 

o6ono'IXB N - 82 0£1BH ueiiTpou, 'ITO uanaraeT oco6bll! oTI!e'IBTOK ua c8oAcTBa saepreTB-

'!CCXIlX ypo8ael! aTOro srapa. HanpBMep, ypo8HB 3p a/2 II 2 r •/2 8 Sm 
141 

neJKaT aua'IB-

Tenl>HO 8b1W9 0 '19M 8 COCCLIHBX B30TOlJ8X0 npB'ICM nopSIJtOK CD9£1088RHII RX 8 Sm IH RUOff 

no cpasseHBIO C Sm leT R Sm 
1 

<II • C LlpyroA CTOpoHb10 Sm 
1 

U o 6nB£1B9T pllllOM CBOACTB0 

npHcymBX BCCM HC'ICTRbiM H30TOHBM C8MBpHS1 B aTOll 0 6D8CTR. 

IU /1-5/ 
11ay'ICRHIO c8oAcT8 ypo8sell Sm noc8smes psrn sxcnepaMeuTanbabiX pa6oT • Bo 

8C9X 3TRX pa60TBX BCTO'IHRXOM RB<i>opM81lBB 06 ypoBHIIX Sm IU cnyJKRn p8£1B08XTBBRblll 

pacnaa Eu
141 Oauaxo BO scex yxaaaHRbiX pa6oTax cnexTp Hanyqesnsr Eu 

1
'" nccnenoBan-

CR C HCBbiCOKBM p83p9W9HHCM. norpemHOCTb B 0Dp9£1CD9HHR SueprRB ·Y -nepexoaoe coc-

Tasnsrna • 0,2% R 6onee. Cpe£1R nony'ICRHbiX paanB'IHbiMH asTopaMH aauublx o6 BRTeHCBB

uoCTsrx XOHBCpcBOBRbiX DRHRA BM910TCR cymeCTBCHHbiC pBCXOJKLlCBBII. 

C DOMOmbiO LIBYX MArHRTHblX CDeXTpoMeTpoB TBna n..{2 C paapemeHB9M 

0,1 % ( r 
0 

m :110 MM) 11 0, 2% ( r 0 - 500 MM) Mhl RccnenoBanR cnexTp xoasepcHOHHbiX snex
tu 

Tpoaon Eu • npsMeueuae MCTOna npoTOHHoro peaoaauca D03BOnRDO onpeaenHTb SReprBH 

·y -nepexonoB c TO'IHOCTbiO 0,05%. 

11CTO'IBBXB Eu ''" 6 h!nH nony'leHbl B peaynbTSTe xHMB'Iecxoro u xpoMarorpac!>H<~ecxoro 
Bblll~DeRRB e&ponaenoll <!>paxnBB B3 TSHTBDOBOII MHinCHB, o 6ny'ICHHOll npoTOH8MB C SHeprHeli 

660 Mse ua ClfHXpon&xnoTpoae OHSIH. Pa.nKoaXTHBHbll npenapaT uaHocancsr snexTponBTH

'ICCXBM MCTO,IlOM 1111 D DBTHHOBYIO nonocxy p83MCpAMH 2 X 20 MM HnH MC,QHyJO D030nO'IOH

Hy10 11pOBOJIOXY ,nnRHOI 20 MM B ,llBBMCTpOM 0,1 Ml)l. 

nepuon nonypacnana ·Eu l4o- 5,9 LlHCl!/
6

/ • Jlp yrBx 1130TOHOB CBpoDIISI C 6nii3 KIIM ne-

pKOLIOM no nypacnaaa, x poMe Eu 
l«e 

TIS • 4,4 n li), uoHsnecTuo. 'ho6 bl paam t'IIITb c nex -

Tp bt o6 oKx 1130 Tono,, GbtnO nposeueno nccne.:~osauHe e spon11esol! tjlpaxnHK , rne npHCYTCTBOBB-

n11 o 6a H30Tona , H raaonHHBCBOll cj>paxuu n , B xoTopon se Gbtno a Eu 
148 

np11-

3 



••• cyTeTBOBBn KBl< JlO't9piiHt\ H30TOII Gd 3TaM MOTOJlOM 6&tna npoaopea6 npauanneJKuoeTb 
t .u; 

x paenany Eu scex nepexonos, npaseneuublx a Ta6naue 1, B xoTopot\ npeJ:tCTasneubl 

JlBHHbiO 06 SHOprHSIX •)' -nepeXOJlOB H HBTOHeHBHOeTIIX K -xoasepeaoaablx naaall. Saep-

rHR )' -nepOXOJlOB 110,9 H 191,4 KSB 6bln8 ODp9JlOnOB8 B eDODHBnbHbiX OllbiTBX, B KOTO-

pbtX aenonb3osaneH aeTO'IRHK panaoaxTasuoro oeanxa TopaH ( Th B + C + C' + C" ). 
Ill 121 

B :n-oll JKe Ta6naue npaooneabl peaynhTaTbl pa6oT AuToRbesoll a np. , )f(eneaa a 06epc-

xa H np.
131 

• .UnH 6oRbWHHeTBa nepexonos HMeeTea xopomee eornaeae B onpeneneuau HHTOH-
/ll /2/ 

eHBHOeTell KOHBOpcHOHHblX nHHHll 110 ep&BHOHBJO e JlBHHbiMB pa60T H , OJlH8KO enenyeT 

OTMOTHTb, 'ITO HHTeHeHBUOeTb K - nHHHH 110peXOJl8 191,4 K3B0 DO R8WHM Jl8RHbiM, B 
Ill 

3,5 paaa 6onhwe, '10M yxaabiBBOTeH AuTOHbeBOll a np. , a HHTeaeasuoeTb K -542,8 a 
/2/ 

2 paaa Meubrue no epasaeuaJO e nauu&tMB AaTOHbesoll a Jlp. a )f(enesa • faMMa-nepexonbl 

e saeprBIIMB 202, i; 257,0; 1803, T xss ua6n10nanaeb snepsble. B noenenueM CTon6ne Ta6na

llbt 1 yxaaaubl 'IRena nepexoJlOB ua 100 paenaJ:tOB Eu Ita • 8TH ana'IOHBII 6&tna nony'IOHbl a 

peaynbTBTe epaBBOBHII HBTeHeBBHOeTB KOBBepcHOBHbiX nHBBll Eu 
1

'
0 

e HBTeaeHBBOCTbiO 

K - a L -naaall nepexona 81,25 xsa, soaimxaJOmero npa paenane no'lepaero Sm tu 

T )I • 340 JlB). 

llo uapaeTaBBto axTHBBOeTB Sm 
1 

u 6blnO yeTaaosneao, 'ITO B aaweM KeTO 'IHRKe npa

eyTCrsyeT llKmb Sm 1
'

6 
, B8KOUBBWHlleH B pe3yllbT8Te paeDBJlB .Eu 

1
'

6 
• npa pae'IOTBX 'IRena ... 

y -nepexonos Eu aa paenaJ:t npaaHTO, 'ITO 'laeno nepexonoB e saepraell 81,25 xss 
171 

aa paenan Sm1u eornaeao pa6oTe coeTaBnHeT 0,92 ~ 0,04. Ko~anaeuT xousepca• 

a una STOre nepexona npuHKManell paBHbiM TeopeTB'IeexoMy nllH uyllbTBnollbuoeTa 

M 1 + ( 0,4 ! 0,1)% E2. M_yllbTBDOnbBblll eoeT&B DOpeXOJlB 6bln ODpeJ:teneH no OTHOIUOBBIIM . 

B8TOHeHBHOeTOll L 1 L 11 a L m ttousepeaouublx llB8Rll, ttOTOp&te xopotuo paapernanHCb. 

0T801ll08HO 'IRena ttOHBOpeHOHHbiX SnOKTpoBOB ttBKOro-na6o ·r -nepexona a paenaJ:te Eu 
141

, 

8anpaMep E 2 -nepexoJ:ta 892,8 xsa, K 'IHeny ttousepeaoHHbiX snexTpo80B nepexoJ:ta 

81,25 tt3B B paenane Sm
1
'

1 
enyCTH Bpe_MH 

soA ~paxnaH onpeJ:tenlleTell ¢opMynoA ... 
N 1 ( 893,8-Eu 

1 •• 
Sm 

N 2 ( 61,25Sm 1"-+ J:'m1u) 

noene paaneneRHII eaMapaesoll a eaponae-

-1 -A. 
e 1 K1(1+a 2) • A2- A 1 • 

K (l+ti1) -A-- --::x1, -A t 

rJ:te 

2 1 1 e -e 2 

K 1 -'<Reno nepexoJ:toB e saepraeA 893,8 xss 88 paenaJl Eu 
1

" , K 2 -'laeno nepe-

XOII.OB e SUepraeA 61,25 ttSB 88 paen8Jl S 1
U K • 0 92 + 0 04 /7/ 

m ' :~ ' - • ' 
a 1 H a 2 -nonHbiO KO~HilHOHTbl BHyTpOUROA KOHBepeBB nnll nepOXOJlOB 993,8 R 

61,25 KSB eOOTBOTeTBOHHO, A 1 H A 2 - noeTOII8Hble paenaJ:ta Eu 
1
u a Sm 

1
u 

no STOll ¢QpMyne 6blnO Bbi'IHeneao 388'10HHO K • 0,71 + 0,07. 3H811 OTHOeHTOnbHbiO 
I -

BBTOHeBBHOCTH ttOHBOpcHOHRbiX nBHHA (Ta6n. 1) B ttO~BilBOHTbl BsyTpOHHOA ttOBBOpcHB ·)'

oepOXOJlOB (Ta6nana 4), Mbl onpeJ:tenana qaena npyrax o6aapylKOH8biX aaMa nepexonos aa 

paenan Euttl MelKJly ypoBHIIMK Sm 
141 

( pHeo 1) MOryT HJlTK DOp9XOJlbi, KOTOpble HO 

8&6nJOJlBnBeb 88 B OJlHOll H3 pa6oT. BepXRHO npenenbl RHT08eHB80eTOA BX 

HbtX naaall npaseneubl a Ta6nane 2. 

4 

K -xoasepcaoa-

,U&8Bbl0 0 MynbTHDOilbBO 

IIO OTtiOW9URiiM K L 

L '19880 OTHOIUOHHH K 

nonb&biM. Harne aaxnJO'Ie&ae c 

peaynbTBTOM H3y'tOHBII •)' 

MH E2 R 112 aa 8&ma: 

qQHHH C:Zk nn11 nepexo11a 8 

B Ta6nane 4 npaBOJlHTes 

808811 aaTeueaaaoeTell K -

no ·Y -cnettTpy B311Tbl aa ~ 

paT 

eBB 

Eu Ul • 3ua'te&RH 1k I 

a k( E 2) nn11 nepexona 

HSXOllRTCH B K.aqeCTBQHROM CC 

ttOTOpbiO 6blnK DpBUBeBBbl 3TH 

(Ta6nHil8 3). 3R8'18HR8 ak 

80eTK El • npanaeaaae M: 

TBTBM 88BnB38 6anBHC8 HHTOf 

'ITO BHTOHeHBHOeTb npRXOJllllll: 

yxonamax nepexonoa. 

npanaea8Be MynbTBDOnb 

BHT08eBBHOeTOll B npennarae> 

nyqea
161• CnenyeT OTMOTKTb 

TOnbHO en&6b1A llKK 88 6onbW• 

3a&H 'tHenO nepeXOJlOB B 
1 -

XOJlOB B eXOMO paeDBJlB .Eu 

(Ta6nana 5). B nocnenaeA r~ 

eTBYJOIIlBO STKM H8TeHeHBHOe'I 

enettTpB HJlOT HB OeBOBHOO ec 

2780 ~ 40 ~sa eornaeao naec 

TeBeKB80CTOII ttOMDOBOHT f 
+ 

5,5 B ( {3 lta,S /K 893,8 

niiQT 0,19% OT 'IRena paeDBJlC 

H9HTbl 
+ f3 - enettTpa, an: 

HB ypoB08b 893,8 tt9B - 0,4~ 

HBTeReHBBOCTeA {J -paeno 

MOJKHO 0Dp9!10nHTb OTROWOHB• 
-~ 5 • ( K/ fJ + ) K 100 . 

, ··~· 



billS Dpoaep&Rii DpHH8llll9lKHOCTb 

1, B ICOTOpoll 1Ip9ACT8Bli9Hbl 

: -Koaaepcaoaablx naaall. 8aep

c nen.uanhHhiX OOblTax_. B KOTo-

( Th B + C + C' + C" ). 

A a Ap.
111

, )l(ene8/
21 

a 06epc

cornacae 8 onpeueneaaa HHTea-

/1/ /2/ 
t60T H , 0UH81CO Cli9AY9T 

1(38, IIO HBWHM ll8HHbiM
1 

B 

RRTaHCH8HOCTb K -542,8 8 
121 

a )l(eneaa • faMMa-nepexottbl 

• B nocnettneM CTon6ue Ta6na-

I'H 3D8"19RH<I 6bliiH 110liY"'9Hbl 8 

Ea ru 
C RHT8HCHBROCTbJO 

P8 pacnaue uo'lepaero Sm 141 

'ITO 8 R8W8M BCTO"'HBIC9 npB-

8 .Ea 
1

'
1 

• npa p8C"'9TftX 'IRenA 

t:OA08 c aaepraeA 61,25 K&8 

1,04. Koa<jMpauaeaT KOH8apcaa 

Y llllR MyllbTBDOilbHOCTB 

Ill Onpeuenea no OTHOW9HHBM ' 

:oTOpb!e xopowo paapewanaCb, 

·y -nepexotta B pacnatte Ea tu, 

x anaKTpoaoa nepexoua 

!lleaaa caMapaeaoA a eaponae-

-.1. t 
\2- .\I • e I 

.1. I -e--x.--,-:-t-_-e-_-,~.:-2-t 

IU 
A Eu i

71 
K 2 -qacno nape-

!: 0,04 

ttna nepexottoa 993,8 a 

liB E 
' 1u 

a a Sm Iu 

'1 + 0,07. 3aaB OTHOCHT9llbHb19 

r bi 8HyTpeaaeA xoa8epcaa ·Y

M<eaa~>~x aaMa nepexotto8 aa 

' HliTR D9p9XOllb11 ICOTOpble H9 

18HOCT9A HX K -xoaaepcaoa-

LlaRHhie o MynbTanonbROC'MIX •y -119p9XOU08 110,9; 191,4 H 893,4 IC&81 DOliY'I8RRbl9 

110 OTiiome&RSIN K L II : L111 npaaeAaHbl 8 Ta6nBIIe 3. Bollbwoe ana-

"19HH9 OTHOW9HH<I K L All<! nepeXOAB 191,4 IC98 n03801lR9T C"'HT8Tb 3TOT nepeXOll liB-

nonbHbiM. Hawe 381CliJO"'8HBe o KBaApynollbROM xapaKTepe nepexoua 893,8 K38 cornacyeTCB c 

16/ 
peaynbTSTOM aay'leRBa ·y •y )Tno8b1X Koppenanall • Bb16op M&lKAY MyllbTHnoru.aocTa-

MH E 2 H 112 H3 R8WHl< li8HRI<IX Cll8li8Tb H9llb3<1 1 OURalCO H3M8peRH8 a6COlllOTHOI'O 388-

/1/ 
qeaaa a• una nepexotta 893,8 K&8 C8HAaTallbcT8YaT o TOM, 'ITO &TOT nepexou TRna E2. 

B Ta6nane 4 npaBOAHTca aaaqeaaa Koa<jMpauaeaTo8 KOR8apcaa, onpetteneaabia nyTeM cpa8~ 

aeaaa RRTeaca8aocTell K -KoasepcaoHHbiX IIHHBII a HHTaaca8aocTell 'Y -nyqell. Llaaaye 

181 
no •y -ci191CTpy B3<1Tbl H3 p800Tb1 LlaM9T9p8 H liP• 1 y ICOTOpbiX HM81lCR "'HCTblll npena-

paT Eu
141 

HOpMBpoB8Hb1 no T90p8TR"'9CKOMy ICOa<jMj>HUB8HTy ICOR89p-

caa a k( E 2) AliR nepexotta 893,8 K38. 3aaqeaaa All<! nepeXOll08 110,9 B 191,4 IC38 

HSXOU<ITC<I 8 K8"19CT89RROM COrliBCHB C T90p9TB'I9CICRMH 3R8"19HRRMB All<! MYllbTBilOJibROCTell, 

KOTOpb19 6blliR 11pBn11C8Bbl 3TBM D8p9XOU8M no OTHOW9HR<IM K L 

(Ta6liR!18 3). 3aaqeaae a• Ana nepexotta 191,4 llS8 nony"'Rnocb 6liH3KHM una MYllbTanon~o-

aocTa El • npanacaaae MYilbTHDOllbHOCTH El 3TOMY nepexOAY npoTR80p9'IHT peayllb-

T8T8M 8R81lH38 6anaHC8 RHT9HCR8ROCT9A ·y -nepexouo8, TalC xaK npa &TOM nony'laaTCJI, 

'ITO HHT9HCH8HOCTb npHXOli<IWBX H8 yp089Hb 1436,6 1(38 nepexOA08 OOilbW9 BRT9HCH8ROCTR 

YXOARWBX 119p9XOA08, 

npanacaaae MYilbTRDOilbHOCTR Ml nepexotty 191,4 K3B cornacyeTca c 6anaacoM 

aaTeacaaaocTeA a npeunaraeMoA cxeMe, ao npoTHBOp&"'BT ttaaab!M o6 HHTeacaaaocTax y 

ny'leA
161

• CneuyeT OTMaTRTb, 'ITO ·Y -191,4 npoaanaeTca a ·Y -cneKTpe KBK cpa8HR-

TanbHO cna6btll nax aa 6ollbWOM KOMnTOHOBCKOM <l>oae. 

3aaa "'HCilO nepeXOAOB HB p8CD8ll 1 MOlKHO COCTSBRTb 6anaHC HHT9HCRBHOCT9A ·y -nepe

Sm141 IU 
XOAOB B CX9M9 pacnaua Eu H onp9A91lBTb RHT8HCHBHOCTR ~ -pacnaua aa ypoaaa 

(Ta611Hna 5). B nocnettaeA rpacjJe &Toll Ta6nRIIhl npaaeueHbl aHa'laHaa lc,ft , cooTBeT-

CTayJOmae aTRM aaTeacaaaocTaM, B pa6oTe
181 

noxaaaao, 'ITO lKe cTKaR KOMnoaeaTa ~+ 
C119KTJl8 Rli9T HB OCH08H09 COCTO<IHR9 Sm IU , 3aepraa p8CI18ll8 Eu lfl B3RT8 paBHOA 

121 
2760 Z 40 IC&B cornaCRO ARCC9PTBDRR )l(eneaa , B 3TOII pa6oTe npHBOAHTCR OTHOW8HH9 HH-

T9HCHBHOCT911 ICOM110H9HT 
• + 

5,5 a ( ~ au.a 1 K 893,8 ) a 2, 2. no aawaM ttaaabiM, aaTeaca8aocTb K 893,8 cocTas-

naeT 0,19% OT 'IHCilB p8CI18liOB .Ea IU • 0TCJOA8 Cli9AY9T 1 'ITO HJIT9RCHBHOCTb KOMliO-

~ + -cD9KTp8 JC HHT9HCB8HO CTH K 893,8 : f3o /K 111•1 
) . 

H9HTbl ~ + - cneKTpa, HAymeA HB 0CROBH09 COCTO!IHH9 Sm I U 1 COCT8BliB9T 110%, a 

aa ypoaea~o 893,8 xaa - 0,4% oT 'IBCna pacnaaoa Eu 
141 

• Hcnonb3oaas aaaqeaaa ana 

HHT8HCliBHOCTeA {J -p8CI18llll 88 OCROBHOII B nep8b1A B036ylKA&HHbiA ypoBHR Sm IU 

MOJKRO ODp9!l8liRTb OTROW8HH8 K/{J+ ttnR pacnSAa 88 9TH ypoaaa: (K//3+[) OCH,COCT, 
'>.. 5 ,· ( K/ ~ + ) - 100 + 20 • ..... -

5 



3TH 3H8'19HHR MO>KHO conocTaBHTh c Bbt'lacneaH!IMH UB8A<jlen11 a 3b!pRHOBOII llnll paa

perneRHbiX nepexoAOB. C y'leTOM norpernaocTH B onpeAeneaaa aaepraa pacna.[la Eu 1H Teo-
+ + 

peTH'I9CKHe 3H8'1eHH!I nony'IBIOTC!I ( K I {3 >- 3,0 + 0,3 H ( K/ {3 )893 a"' 28+ 5. 
· OCH.COCT. - , -

3KcnepaMe&Tan&aoe aaaqeaae All!l aanpemeaaoro nepexoAa aa yposea& 893,8 KaB oKaaa-

noch npaMepao B 3 paaa 6on&rne TeopeTH'19CKoA senH'IHHbl. 

Ha OCHOBBHRH HBUIHX .[18HHbiX 06 8HeprHSIX H OTROCHTellhHbiX HHT9HCHBHOCT!IX ·y -

nepeXOAOB B p8Cfi8.[19 Eu 
1

H R ABHHbiX pa60Tbl JleMeTepa H Ap/61 
no y - •Y -co ana-

.[19HHIIM H yrnOBbiM KOppen!IUH!IM Mbl npHBOAHM CX9MY yposaell Sm 
1 

H (pac. 1). 

1. XapaKTepacTHKH ocaoaaoro a nepooro soa6yJKAeaaoro cocTOSIHHA Sm 141 xoporno 

H389CTHbi. npHURC8HR9 OCHOBHOMy COCTOSIHHIO Sm 
146 

CfiHH8 H 'leTHOCTH i-- cornacyeTCSI 

c ero cxeMoA pacnaAa. TaKae >Ke xapaKTepacTHKH aMeiOT coce.[IHHe aeqeTable aaoTOfibl ca

MapR!I Sm 
147 

H Sm 
148 

• nepBOMY B036Y>KA9HHOMy COCTO!IHRIO Sm 14
• c aaepraell 

~3,8 K8B npHUHC8Hbl xapaKTepHCTRKR 3/2- RH OCROB8HHR MynhTHfiOilhROCTH nepeXOAH 

893,9 K8B (E2) H .[18HHblX no yrnOBbiM KOppenRUH:HM. 

2. JlaRHbte no yrnOBbiM ·y - ·y 
/61 

-KoppenSIUHRM CBH.[IeTenhCTBYIOT 0 TOM, 'ITO 

cnan ypoBHSI 1436,6 KaB 5/2 ana 112. HcxOAII aa E1 Myn&THnpnBHOCTH •y -nepeXOAH 

542,8 KSB, Mbl npHllHCbiB89M 8TOMY COCTORRHIO llOilO>KHTenhHYIO '19THOCTh. AaanR3 6anaHC8 

HHT9HCRBROCTell UOK83bJB8eT 0 'ITO 8119KTpOHHblll 3AXB8T HH 8TOT ypoB9Hh CO':T8Bil!I9T M9Hee 

1% OT 'IHC118 pacna.[IOB Eu 
141 

• npSIMOII nepeXOA C 8TOrO ypoBRH 88 OCHOBR09 COCTORHHe 

Sm 
1 

H ecnH H Cylll9CTByeT0 TO 0'19Rh Mano HHTeRCBB9H \ Ta6nana 2} • no8TOMY Mbl npeA

' nonaraeM, 'ITO ypoB9Hb 1436,6 K8B &MeeT CURB H '19TI{OCTb 1/2+. 

3. Ha AHHRbiX no yrnOBbiM KOppenSIURSIM H3BeCTR00 'ITO CURB ypOBHSI 1547,5 K8B -3/2. 

Harna AHRHbte o MYilbTanonbaocTstx ·Y -nepexoAOB 110,9 KSB ( M 1 ) a 653,6 KaB (El' ) 

R BbtBO.[I 0 KBBHTOBbiX lUlpHKT9pHCTHK8X ypoBR9i! 893,8 K3B H 1436,6 K8B ll03BOnSIIOT llpRUH

C8Th YPOBRIO 1547,5 K 8B IIOilO>KHT91lhHYIO qeTHOCTh. 

/6/ 
4. Ha pa6oTht JleMeTepa a AP· no y - •y -coBll8A9RB!IM cneAyeT, 'ITO y 

nepeXOA 191,4 K8B H.[I9T HH ypOB9Hh 1436,6 KSB. 3TOT ~8KT onpenenHeT fiOilOJKeHHe ypOBH!I 

1628,0 K :.B. B btme y>Ke oTMe'lanoch, 'ITO npanacaaae MYnhTtwon&aocTa E 1 nepeXOAY 

191,4 IC8B npOTRBOp9'1HT 6 anaacy RHTeHCRBHOCTeil npH TBKOM p83M9Ill9HHB aTOro nepeXO.[IH. 

Jln11 cornacoaaHH!I 6anaaca HHTeacasaocTe ll aeo6xonaMo AonycTHTb, 'ITO nepexoA 191,4 Kaa-

Tana M1 (aa Ta6nRUbi 3 cneAyeT, 'ITO 8TOT nepexoA AHnon&Hb!ll). Torna yposeah 

1628,0 KSB, THK }1(9 KBK H y poB9Hh 1436,6 K8B H 1547,5 K88 0 RM99T nonO>KHTenb&yiO 'leTHOCTb. 

5. CymecTBosa aHe ypoBHSI I 658,6 K aB noaTsep>KAaeTcll nepexoAaMH: 
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893,8 + 764,8 

1658, 7; 

1658,6. 

rio MynbTHUOnhHOCT!IM 3THX nepeXOAOB (Ta6nHna 3) MO>KHO C.[l9n8Th Bb!BQA, 'ITO ypo89Hh 

1658, 6 K 8B HM99T OTpRU8T9nhii)' IO 'leTHOCTb R CURB 3/2- HnH 5/2-. 
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H • 3TH Ill 

893,8 lt9B, Talt lt81t saeprRll pa 

1. Ypose!lh 1997,0 ltaB o1 

1658, 

Mbl npeAIIOnaraeM, 'ITO E 
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ll9RROro ypoBHSI B Sm 14 
I ( 891 
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B STOM cnyqae cocTOIIRB!IM I 4 

~RrypauR (660) a (651). Ypo 
/9/ Sm 14T R, DO-BJI:AKYOIII 

1.H.M. AaTOHDeBa, A.A. Eama 
ROB. )f(3Tcf>, 40 , 23 ( 1 ~ 

2. )f(. T. )f(enes. JlaccepTanall ( 

3. J.Obenky, A.H;t..,otm. Nacl. News 

4. B.C • .lbcenenos, )f(.T. )f(ene 
p. CTeJJH'I. npenpHBT ( 

5. IO.A. AneKcaaApoB, M.K. Ht 

6. H. JleMeTep, <1>. Monaap, E, 
Jly6aa, I 965; 
nporpAMMH R T93HC> 
!tApA, CTp. 50, MRBC 

7. A.R.Btoli, B.H.KeteUe, H. Thomaa, B. 

B.K • .R. fpoMoB, )f(.T. )f(enas, I 
rlporpaMMH II T93RCb 
HApa, cTp. 51, MRBC 

e. M.n. ABOTRHa, E.n. fparopl 
OHHH, 2211, Jly!iaa, 1985. 
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TO~B 3peRIISI OIIRO'IIlCTB'IHOA MOIIUHB. nei!CTBRTe~RO, BbiCOit08 DOHO~eaae nepaoro B036Y*• 

118RHOro ypoBRSI B Sm
1

U ( 893,8 ltSB) COOTB8TCTByeT OIIBO'IACTlf~hiN DpeiiCTABHOHHSIM, 

YpoaRR 11pyrax 'leTao-npoToRHLIX 
IU 

SIIIUP c N • 88 Mano aayqeubl, ollftaxo nepsble 1103-

6yl!UleHable ypoBHB B 
18 

·Ce
81 B 80 Nd8

1
:

1 
TllX*e ne~aT it0CT8TO'IHO BbiCOKO 

(800-700 ltSB), 0CBOBROMY II DepBONy B036yl!Ul8HHOMY ypoBBSI .. SmiU 

• 011uaxo cymecTBOBBHB& ypoaaell c no-

no~Tenh.Rol! 'leTHOCT&JO ue o6'biiCRR&TCSI s paMXax npocToll o6ono'l&'l!IOA MOJtens. Mo*Ho 

np8AROnO)I(]!Th, 'tTO ypoBliB C DOnOJitRTellhBOA 1118THOCTbJO RBnSIIOTCH TpGX"JSCTR'IHblMB, CBH38H

BbiMII c pa3pbiBOM nephi npoToaoa. BoaNoJKao, 'ITO ypoBHII c asepraell soa6yl!UleHBR•1,5 Maa 

B 1111pax nepexonuoll o6naCTB A • 140-150 cne11yeT auaDH3BpoBaT& no cxeMe Han&ccoua, 
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