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Ill 8 H8CTOSIIUee speMSI HMeeTCSI y:>Ke HeMaJIO pa60T 1 B KOTOpbiX pacceSIHHe HyK-

JIOHOB .aeji:TpoHaMH paccMaTpHsaeTcSI s HMrryJibCHOM rrpH6JIH:>KeHHH. O.aHaKo IIO'ITH so 

_ scex 9THX pa6oTax JIH6o y'IHThrsaeTcSI JIHIIIb ueHTpaJibHOe B38HMo.aeii:cTBHe Me:>K.ay HyK

noHaMH, JIH60 HCIIOJib3YlOTCSI He,llOCT8TO'IHO 060CHOB8HHhie SIBHbie Bbipa:>KeHHSI ,llJISI IIOTeH

UHBJIOB HYKJIOH-HyKJIOHHoro B3aHMo.aeii:cTBHSI. Bee 9TO CHH:>KaeT o6mHOCTb rrony'leHHhiX 

pe3yJihT8TOB H 38Tpy ,llHSieT COIIOCT8BJieHHe HX C 9KCIIepHMeHT8JibHblMH ,ll8HHbiMH
0 

/2 3/ B .aaHHoii: pa6oTe Bbi'IHCJieHHSI rrposo.aSITCSI c KBB3HIIOTeHuHaJiaMH • , rrocTpoeH-

HhiMH T8K1 'IT06b! IIpH HCIIOJib30B1iHHH cPOpMaJibHOI'O arrrrapaTa 6opHOBCKOI'O IIpH6JIH:>KeHHSI 

nonyqanHCh rrpasHJibHhie pe3yJibT8Thl .llJISI pacceSIHHSI HyKJIOHOB HYKJIOHBMH. TaKoii: KBB3H-

llOTe!lUHBJI MO:>KHO 38IIHC8Tb B BH.lle 

( 1 ) 

- Macce HyKnoHa, H 

seKTOphr HyKnoHos L H K 

(2) 

-BMllJIHTY.llhl pacceSIHHSI HYKJIOHOB HYKJIOH8MH 1 38.ll8HHhle B CHCTeMe UeHTpa HHepUHH 

.osyx HyKnoHos. 

llnSI orrpe.aeneHHOCTH IIOJiaraeM, 'ITO HaJieTalOIUeii: '18CTHUeii: SIBJISieTCSI HYKJIOH 1, 

aeitTpoH o6pa3osaH HYKJIOHBMH 2 H 3, rrpH'IeM HYKJIOHhr I H 2 SIBJISilOTCSI TO:>K.ae-

CTBeHHbiMHo J.1crronb3ySI .llJISI 8HTHCHMMeTpH38UHH BOJIHOBbiX cPYHKUH.i!: CHCTeMbl OIIepaTOp 

nepeCTBHOBKH IIpOCTp8HCT13eHHhiX H CIIHHOBbiX KOOP.llHHaT TO:>K,lleCTBeHHblX HyKJIOHOB 

38IIHIIIeM MaTl!fli'IHhi.i!: sneMeHT HHTepecyiDmero Hac rrepexo.aa 

(3) 

3,aeCb lf'i. = 4> f,t - BOJIHOB8SI cPYHKUHSI H8'18JibHOI'O COCTOSIHHSI1 ~=lf;it - BOJIHO

BBSI cPYHKUHSI KOHe'IHOI'O COCTOSIHHSI, tP, ~ -· KOOp.llHHBTHb!e '18CTH COOTBeTCTBYlOlUHX , 



4 

tPYHKUHi!: 0 _,1 . -{ - CIIHHOBble 'i8CTH BOnHOBblX cpyHKilHi!: 1 Q Ji,. -: orrepa-

; .. ,rf 
TOp rrepeCT8HOSKH CIIHHOBblX KOOpaHH8T HyKnOHOB' ~ = P.1wP. 

Bbrpa:>KeHHe B cpHrypHblX CK06K8X MO:>KHO paCCM8TpHB8Tb KaK CIIHHOBbii!: orrepaTop1 

rrporropuHoaanbHhii!: aMrrnHTyae I .Af' d /-pacce.SIHHSI. C yqeTOM rrnoTHOCTH ypoaaea Koaeq-

aoro COCTOSIHHSI 9e H HOpMHpOBKH Ha IIOTOK rraaaroiUHX 'i8CTHU 8MIInHTyay Iff d. /-
pacceSIHHSI MO:>KHO 38IIHC8Tb B BRae 

,. 

.M~Gl = V~~S's {lf~[(V.~+ ~~)P "'3Q,_~ ~ } 
(4) 

I-1crronb3ySI aMrrnHTyay I fJ. I - pacceSIHHSI (4), aai!:aeM ceqeaHe yrrpyroro I .A{" d, I· 

pacceSIHHSI H rronaoe ceqeaHe pacceSIHHH ayKnoaoa aei!:TpoaaMH aa aaaaHHhrA yron. 

Yrrpyroe paccesaHe HyKnoaoa aeATpoaaMH 

Bbi'iHCneHHSI 6yaeM IlpOBOaHTb B CHCTeMe KOOpaHH8T1 CBSI38HHblX C U9HTpOM 

HHepuHH rraaaromero ayKnoaa H aeATpoaa, anSI qero oT na6opaTopabrx KoopaHaaT - ~ 'l ,_ 
1 

L 3 HyKnOHOB rrepei!:aeM K KOOpaHH8T8M 

~ R=: ... --'l, + "la. + "l~ 
'3 

__..., -X = 'l.j.- ---'t._+'"t:. ,.. ' 
- - ..,.. "l. = "l :t. - '1:: 3 . 

.,.. 
'lt I 

(5) 

B KS'l:ecTBe BOnHOBblX cpyHKUHA H8'18nbHOI'O H KOH9'1HOI'O COCTOSIHHA B03bM9M ShipS-

:>KeHHSI 
! ;.;;tx 
{Q Q lF. ('~) Tul ~-

jQ l'X <P.(-c)t~;l ( 6) lY.= 
~ 

iK H ~K' - H8'ii;WbHbii!: H KOH9'1Hh1A HMITynbChl OTHOCHTenbHOI'O aSH:>K9HHSI HyK-
-. 2. } ~ K ::::3 l<o 1 :.~.ae tt.l<. - na6opaTopahrA HMnynbC naaaromero noaa H aeATpoaa. 

ayKnoaa. 

i 

anSI 

Ta 

9~ 

~ 



' 
- onepa-

onepaTop, 

( 4) 

1.)/' rJ I 

(5) 

Bhlpa-

(6) 

5 

i -CII!iHOBbie ~y~Uiili 0 COOTBeTCTBYIOUlHe IIOJIHOMy Ha6opy cPYHKUH:A .llJlSI Tpex 

HYKJIOHOB. 'T: =: 3 + CJ;z.6"3 - orrepaTop TpHrrneTHoro rrpoeuHposaHHH, Bhr.aenHIOUlH:A 
1~ l:t 

cpyHKUiiH CO CIIHHOM s = 1 IIO HyKJIOH8M 2 H 3. Q - HOpMHpOBO'IHhift 06'beM. 

~Jt) - BOJIHOB8SI cPYHKUHSI OCHO~Horo COCTOSIHHSI .aeATpOHa. 

nocne HeCJIO)KHbiX Bhi'IIiCJieHH:A 8MIIJIHTy.aa yiipyroro I K d I - pacceSIHH.II rrpH-

BO.ll!iTCSI K BH.llY 

a.uecb 

Tt::::. f a.xp(-i 4
{ ~)·I 4>.,('t)l 2dtt' 

Ts. = f Qlp( i ¥- i) ·14>J1-J/1cLt 

1": == J 4Xp (-iK'~) ct~(o) Po('t)~ 

~1 ...... , -K-K 

/1 4/ -B pH.ae pa6oT ' OTMe'lanocb, 'ITO TpeTHH qneH B ( 7) cymecTBeHeH JIHillb 

(7) 

(8) 

o x) 
.UJISI yrnos, 6JIH3KHX K 180 • OrpaHH'IHBSSI paccMoTpeHHe MeHbillHMH yrnaMHJ MO)KHO 

OT6pOCHTb STOT 'IJieH H B .ll8JlbH9ftUleM paCCM8Tp!iB8Tb 8MIIJIHTy.lly 

(9) 

... 
x) 

flony'leHHbie H8~H OUeHKH CBH.ll9TeJlbCTBYIOT 0 TOM, 'ITO 'IJieHbi 0 CO.llep:>KSUlRe 

T 
3 

I H8"1HH8IOT BHOCHTb cymeCTBeHHhift BKJ18.ll B Ce"'eHRe JIHWb II pH yrnax 

(J ~ 100°-110°. 
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r .ae y'IT9H0 0 'ITO 

v:::. ..! ll 1.. \n. 

0- tr\1(' I I 
JE- Q -- _,..2.a0 

T,-= Ts.-= T. 
TaK K8K M8TpHna nnoTHOCTH CllHHOBbiX COCTOHHHi!: CH.T9Mbi 0 COCTOHW9i!: H3 aenonHpHaO

B8HHOrO HyKnOH8 H H9UOnHpH30B8HHOrO .aei!:TpOHa1 eCTb 

i -- 1 5'.: = 1'1 ( 3 + (),_ 63) = b T:n' . 
)t _(:fKp) 

(10) 

ceqeHHe ynpyroro I .Ncl I - pacceHHHH l).JJ 6y .neT paBHO 

-..f~Mf) ~ 

\ (e) = Sp (.A (!tl'lp) s>~ Jl (~t~p)) . 
-.ret .KIA. J{J_ 

(II) 

Oposo.aH wnyposaHHe nony'IHM cne.ay10wee Bhipa:>KeHHe ceqeHHH ynpyroro I.)/" cl 1-... 

pacceHHHH qepea KOa<jl<jlHUH9HTbl aMnnHTY .a pacceHHRH HyKnOHOB HyKnOH8MH: 

3.aecb 

- (!'MP) b ) 119) = {- (JI + B + C S(AI<) · 
.Jrti ~ I J . .Air ~ 12. -+'2. S(AK)= T == 1Xp(L l 'l) l~{'t) ~~ - cTHKHHr-<jlaKTop. 

e - yron pacceHHHH B CHCT9M9 U9HTpa HH9pUHH HyKnOH8 Af•.Qei!:TpOHa, 

.A= ;. [1a.~2. + I r,,_l'- + lcf.t.l1 +I E,:ll2. + 1/J!,,.I1
] .. ~ [la~l2.+ IJ3.,J~ 

B = ~ [ Ia •• 1'+ I f..l' + I d..l' + I £ .. I"+ 2lfl.~l+ ~ [ld.,l'+lp,l'] 

c = 2Ho{j[ot,.':l7, •t ... C +S.._cf.: + E,,£7, + 1 j • .p:] + ~ [ot.,.c<: + _.s,..p:] . 

:J>.·-

(12) 

(13) 

cn.n'T"UO .. 

B= 

c 

' 



' 

enonHpH3o-

( 10) ' 

( II ) 

J. 1-

( 12) 

( 13) 

7 

nonyqeHHOe Bbipa)KeHHe JJ.nH c 
yao6Ho rrpeo6pa3oBaTb1 BbiJJ.enHB B HeM qacTH

1 

COOTBeTCTBYIOlUHe pacceRHHIO HyKnOHOB B COCTORHHRX C H30TOIIHqeCKHMH CIIHHaMH 

T=O H T=l: 

3aecb a-= a+r; €= ot-o; C= O+E ; J.= &-£ ; a= 2 fi. 

YiHJJ.eKChi I H 0 cooTBeTCTBYIOT 3HaqeHHRM H30TOIIHqecKoro CIIHHa. CpaBHHBasr rrony

qeHHbre Bbipa)KeHHR C cpopMynaMH 1 CBR3biB8IOll{HMH pe3ynbTaTbi OIIbiTOB ITO pacceRHHIO 

15 6/ HyKnOHOB HyKnOHBMH C KOScpcpHUHeHTaMH 8MIInHTyJJ. pacceRHHR 1 ) BHJJ.HM
1 

qTQ 

( 14) 
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; I.~~)~JJ' I~!}) 
! T l-')~ f>~ T l~) 
3 -r~ -·~ 

(14a) 

;I l-'l+l[I(-5}-i(r-~)1 ~ C ~ 1 (~)+t[I C-'J-! ('ii-~] 
IS. .., -"f ~ -aa. "f l'f 

npa I c.:r) <. Tcr~ 
.. , -hp 

t Tc~)+jrH~)-l(1i-f1)1~C ~I c~)+-61 [i<~>-T (fl414 
-.1. LL"' -hp ~ Jt. -lip _., IJ 

"fU. T £.5}>lcfr4 -tip -tlf . 

11H.Q9KC "'HHTepliJ' 
yK83biB89T H8 T0

1 
'ITO COOTB9TCTBYIOW85I B911H"'HH8 OTHOCHTCSI 

K HHTepliJepeHUHH pacceRHHA B COCTOSIHHX C T=Q H T=1. 

<j). - KOMUOH9HT T9H30pa TpOAHoro p8CC95IHH5I HYKllOHOB HyKllOH8MH 1 OUHCbiB810-

C..K • wHA ne:i!:cTaHe 1.. - KOMnoHeHTbi HaqanbHOA nonSipHsauHH Ha K - KOMnoHeHTY KOHeq-

aoA UOll5IpH38UHH. ~ - yroll pacceRHHR B CHCT9M9 U9HTp8 HH9pUHH .llBYX HYKllOHOB; 

~.:n.i::: ; ~h ~ • 0TM9TH~ 1 'ITO cornacHO ( 14a) ceqe~e HHTep¢epeHUHH nono>KHTe.Jtb-

HO npH acex yrnax pacceRHHR H sHeprHRX1 .anSI KOTOpbiX l (,:,) > T (1r-~) . -JlP - Jlf 
8TO ceqeHH9 MO>K9T npHHHM8Tb OTpHU8T9llbHbl9 3H8"19HH5I llH'uib B T9X CllY"185IX

1 
KOr.Qa -..-

1 <'"--') ::>- ~ T l-') +I (.9'. - hp ., - IS. "1' ) 
0ollbiT89MC5I oueHHTb BK118.ll ceqeHHA HHTepcpeptHtUH11 c '5(A1<) B ce"'eHH9 ynpyroro 

I J('rl,; - pacceRHHR 
1 

conocTaBllRR pesynbT8Tbi HaWHX Bbi"'HClleHHA c sKcnepHMeH-

ft(fJ) u 52.(8) 

!,{9) == ~ (T,fJ) + !,. {~)) 5 (AK) 

T8llbHbiMH .Q8HHbiMH • .LlnR STOrO BB9.Q9M liJyHKUHH 

J,.(e) = ! s. (e) 
(15) 

H oTMeTHM, 'ITO ce"'eHHe HHTep¢epeHUHH C·S(AK)~ a (12) 6y.aeT saKlliO"'eHO a 

HHTepaane 

- (!JMP) _(YhP) I l e)- f (9) ~ CS(AK)-61 ce>-- f. {e) . 
-.vet t -~J. t. 

• 

(16) 

coy 

4 



' 

I 
( 14a) 

( 15) 

0 B 

(16) 

9 

<PyHKUHH J:j,(S) H f2.lB) 6hiJIB paCC'IHTaHbl IIO 9KCIIepHMeHTaJibHbiM LiaHHbiM 0 

CeqeHBRX (pp)-pacceRHHR B 
17/ 

I h. p I -pacceRHBR • JJ.ng rro.ac'leTa CTHKBHr-<jlaK-

TOpa 6binH HCIIOJlb30BaHbl BOJIHOBbie <jlyHKUHH OCHOBHOI'O COCTOSIHHSI .aefiTpaHa 

'11i· 
CXJ3(~+.ft) 

'1.. 1r ( cJ. -.fo ]2-

-13 

':1. 31·10 c..4t 

' 

PeaynbTaThi Bbi'IHCJieHHl!:, BMeCTe c SKcrrepHMeHTaJibHh!MH LillHHh!MB o6 yrrpyroM 

(17a) 

( 176) 

.rJ /8 9 10 II/ x) 
I .If ~ I - pacceSIHHB ' • • , rrpHse.aeHbi Ha pH c. 1 • Yia aToro pHCYHKa BHLIHO, 

'ITO XIOJibTeHOBCK8SI <jlyHKUHR ( 176) aaeT II pH BCeX paCCMOTpeHHhiX SHeprHRX 3H8'1H

TeJibHO Jiy'lwee COI'JlllCHeJ 'leM <jlyHKUBSI ( 17a),PoJib HHTep<jlepeHUHH IIPH paCCMOTpeHHbiX 

9Hepi'HSIX
1 

IIO-BHLIHMOMYj HeBeJIHKa, 

nonHoe ceqeHHe ;)/" J. I - pacceSl:HHii Ha 38LI8HHbii!: yron 

B oTJIB'IHe OT rrpeLihiLiywero rraparpa¢a, r.ae paccMaTpHBllJIHCb JIHWb yrrpyrHe 

coy.aapeHHS1 1 Bhi'IHCJIHM Terrepb ce'leHHe TaKoro rrpouecca, Kor.aa .aeTeKTop perHcTpH-

pyeT BCe HYKJI0Hbl 1 TO:>KLieCTBeHHbie C II8LI8IOIUHM H BbineT8IOIUHe H3 MHWeHH IIOLI 

38LiaHHbiM YI'JIOM K H8'18JlbHOMy IIY'IKy1 He38BHCBMO OT HX 9Hepi'HB, norrepe'IHOe ceqe

HHe TaKoro rrpouecca ( HJIH aepHee cyMMapHoe ce'leHHe pH.aa rrpoueccoJi) Mhi 6y .a eM 

H83biB8Tb IIOJIHbiM Ce'leHHeM pacceSIHHSI Ha 38Ll8HHhiA yron, 

Bbi'IHcneHHSI rrpoBOLIHM B na6opaTopHofi CHCTeMe KOOpLIRHaT. KaaaHIIOTeHnRaJI 

B38HMOLieficTBHSI HaneTaromero HyKJIOHa c .aei!:TpOHoM, KaK H paHhwe, 6epeM B BHLie (I). 

80 BCeX KOJIH'leCTBeHHhiX p&e'leTaX B K8'leCTBe BOJIHOBOH <jlyHKUHH OCHOBHOI'O COCTOs-

HHH .aeiTpOH8 6epeTCR Bbip8:>KeHHe ( 176) • BOJIHOBbie <jlyHKUHH H8'18JlbHOI'O H KOHe'IHD-

I'O COCTOSIHHR B03bMeM B BHLie: 

x) /9/ J. 
.D..aHHhre pa6oThl o (P )-paccesrHHH npH aHeprHH 146 Maa 6hiJIH nepeHop-

MHpOB8Hh! H8MH B OTHOWeHHH ::89 B COOTBeTCTBHH C ycpeLIHeHHhiMH LI8HHbiMH 0 ( pp )-

p8CC9SIHHH/7/ npH aToA aHeprHH. · 
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10 

\f't 
! -.Q 

--i.Ko't, !f\ ( li _;:;: 1) T .J 
Q 'f. ,. 3 2.?. r 

.,--il"-+ ~ _., 
L ( r.(L + 1(3.) 'LJ.. + 'l...Jt.. 

Q 2. 

(18) 

~ i 
.~ ..... 

- d(' 'l.. 
~- Q3h- . .e. I. 

<Pl~i"i?.)f 

,h - BOnHOB8H ¢yHKUHH OTHOCHTenbHOrO nBH2KeHHH HY.KnOHOB 2 H 3. OnepaTOp 

~~ ~ 
TpHnneTHOrO npoeuHpOB8HHH B KOHeqHOA ¢yHKUHH OTCyTCTByeT 0 TaK KaK B paccMaTpHBae· 

MOM TJpouecce BCe napbl HyKnOHOB B KOHeqHOM COCTOHHHH MOryT H8XOnHTbCH K8K B 

TpHnneTHOM, TaK H B CHHrneTHOM COCTOSIHHSIX. AMnnHTyna f .1/"' J /-pacCeSIHHH nnH 

aToro npouecca HMeeT BHn: 

Jtr J.- v-~ ?" S'. f ( Jl,Ju) "t_ + ( Jl .. T,_.)T,_- ( Jl,.Q ,.T u)T~} . (19) 

B 9TOM cnyqae nnoTHOCTb ypOBHeH KOHCqHOrO COCTOSIHHH 9£ 
TenbHOrO nBH)KeHHH v paBHbl 

0 - .Q
1 

M 
1 E- (2..'fr)~ t.t.. 

1f= h l<o 
m. 

K' d.o' . .JL 
i +.! (i- ll. c.~ e .. \ (2.'1TJ). 

1 K' 7 

H CKOpOCTb OTHOCH-

':t>'' 

(20) 

~ t.. ! - HMnynbC OTHOCHTenbHOrO nBH2KeHHSI HyKnOHOB 2 H 3. MaTpHU8 nnOTHOCTH nnH 

HaqanbHOrO COCTOSIHHSI K8K H npe2Kne,paBH8 (10) , . - ~ T. = S C!.~r c-' ~ ;z > <P.(i) <P. ('t) ,a 
T ._ J exp ( i ¥ 'i) 'f!: ( 'i) t.C ~} tU 

T, = f e.Y.p ( L K' 'i) tP; ( o) <P. ('t) J;t . 

(21) 

TpeTHii 

SIHHSI B 

~ 

e,.-
Jlml n 

HeHHSI 

SIBHbiA 

BpeMSI 

06 HX 

pHMeH 

B non 

HO 



! 
I 

I 

' 

(18) 

!TOp 

iCCM8TpHBae

K8K B 

HSI .nnsr 

( 19) 

OTHOCH-

(20) 

TH .llnSI 

(21) 

11 

0rpaHM'IHB8SICb1 KBK H rrpe:>K.ne, o6naCTbiO He O'leHb 6onbWHX yrnos
1 

OT6pOCHM 

TpeTHif qneH B ( 19 )x) H rrony'IHM cne.nyrowee Bbipa:>KeHHe nnsr rronHoro ceqeHHH pacce.,. 

HHHsr s HHTepsan TenecHhix yrnos dO'= !'ir ~i.tt9 .. tl9,.: 

(22) 

-+ 

5p (JI..r.t S',.A;.,)~ . 

()I.- yron I .)I" J. I -pacceSIHHSI B na6opaTOpHofi CHCTeMe KOOP.llHHaT; el. ':: ~~ . 
.LJ.nsr IIpOBe,[leHHSI HHTerpHpOBBHHSI IIO BCeM B03MO:>KHb!M C TO'IKH 3peHHSI 38KOHOB COXpa-

+? HeHHSI 3H8'1eHHSI'M HMIIynbC8 OTHOCHTenbHOrO .llBH:>KeHHSI h 7 He06XO.llHMO 3H8Tb 

(fif (;::-) SIBHhlfi BH.ll BOnHOBbiX cpyHKUHlf l l.- • T aK KaK 9TH cpyHKUHH s HacTosrwee 

BpeMsr HeH3BeCTHbi 1 IlpH Bbi'IHCneHHSIX npHXO.llHTCSI nenaTb Te HnH HHbie npennono:>KeHHSI 

06 HX CBOHCTBax. flono:>KeHHe HeCKOnbKO yrrpowaeTCSI 6naronapsr TOMy
1 

'ITO no 9KCne-

/12/ 1r. I . 
pHMeHTanbHhiM naHHhiM HMnynbc paccesrHHoif qacTHUhi npH I 'tlf QL I -paccesrHHH 

B nonasnsrroweM 6onbWHHCTBe cnyqaes Mano oTnH'j;aeTcsr OT Toro, KaKofi Ha6nronancsr 

6b! UpH pacceSIHHH Ha CB060.llHOM HyKnOHe. fl09TOMy Mbl He cnenaeM 60nbWOH OWH6KH 
1 ---# 

nonO:>KHB B --· HO H AK, 
CHMbiMH OT 

K 1 = K.,CD58L . IlpH TaKOM npennono:>KeHHH I<' (22) , cnenosaTenb

MO:>KHO C'IHT8Tb UOCTOSIHHb!MH ( .nn.SI.' .ll8HHOro yrna pacceSIHHSI) H He38BH..,.. 
f . PacnpocTpaHsrsr HHTerpHposaHHe no 6ecKoHe'IHOCTH (qTo noasonHT 

BOCUOnb30B8TbCSI TeopeMOH UOnHOTbi) H Bbi'IHT8SI peaynbT8T HHTerpHpOB8HHSI UO o6naCTH 

l'f/ > fttt , r.ne h ftl1 - HaH60nbwasr senH'IHHa HMnynbCa OTHOCHTenbHoro .llBH:>Ke

HHsr, ,nonyCKaeMaSI 38KOH8MH COXpaHeHHS1 1 UpHXO.llHM K cnenyroweMy Bb!pa:>KeHHIO ,nnsr 

ceqeHHsr: 

I~~~== ~eo~ 9 .. {I.~<-')(!-r:) +I.!~) fi-r;)+ 2/U F·(1(9,.)-J~BJ)] 

J~ Ill; J'(9,J==fi~ ~T;, J(e.)""fei'"tfcP.t~'Jl ..,., ... 
(23) r;,. 

I 

.. 

x) 
BbmOnHeHHhie H8MH oueHKH noKa3biBaiOT1 

HOB c T OK83hiBaeTcsr cymecTBeHHhiM nHwb npH 
3 

'ITO BKnan B ce'leHHe e ~ aoo. 
f (Ot.) qne-
-.IIJ. 

L 
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i ~F = 2.1ta i~(cj,.d:·u: .s,,s.:. £,.f.~,+ :z.p.,p:)·; (c~..p:";· Jl.,Jl~ }= 
l. - I - J 

::. 2. 1,2.(~ )+-;; !,pt)z. tJ" .... (1>:z...+1>lll}~i .. t + (t>d-t>~..,) ~f~i/. 

+ t[Il~)-I l1Y~]+ i1T(~){t) .. :{t>~~l)~iht+(14;~ ... )u,sf!~ ... r hJ' - .... MTerf 
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