
C 3 Y3e 
r-l-Si 

OEbELI.HHEHHbi ~ 
HHCTHTYT 
~llEPHbiX 

HCCnELI.OBAHHVi 

lly6ua 

~ • -I ·• I = :I' 

P-2328 

~w rpa6oBCKHA • E.H. KanHHKHH 

0 MATPvft-IHbiX anEMEHTAX 
.D.n~ HEYTIPYroro PACCE~HH~ 

T~>KEnbiX l.JACTHU 

II 

i • = 
J~ ~~, P~n ., ffJIJb , 
V ~-1 Af & I f l/1 ~- Jyf}i., • 

I 
! 
2 • lA . ~ 
~ 

'1. 
tt6S 



J 

p -2828 

0 MATPHt:t:HbiX 3nEMEHTAX 
nn~ HEYnPYnDnD PACCE~HH~ 

T~)f(EnbiX t:t:ACTHU 

n 

Hanpaaneao B ".Acta Physica Polonica" 

x/ HacTRTyT KAepaoA cl>aaaxa, Kpaxoa, noru.ma. 



B nepBOA qacTB pa6oTof
11 

6wno noKaaaao, ~To, BcnonbayK xsaaBxnaccBqecxoe np•6-

mrJKeBKe, MOJKBO CpBBRHT9DbHO DpOCTO H aarlUIABO yqHTbiBaTb aan&qae HC1<8lK8JORIBX lj>aKTOpoB 

B MBTpHqBWX 9D9M9RTBXo AaanBTB~9CKHA BRA nonyqeaaw x peaynbT8TOB D03BODR9T aecpaB­

H9HRO npome oneaaaaTb ceqeBBe aeynpyroro pacceaaaa. KpoMe Taro, a TOM cnyqae, Korna 

ADH npOCTOThl lK9DBT9DbHO npeae6peqb BDHRHH9M HCKBJK9HHA1 BBOCHMWX Bll9pHWMH CHDBMII, 

H9TPYAHO OU9HHTb B9liH~Hay AOayCKB9MOA UpK STOM OWII6KIIo 

HccneAOBaHII9 MBTpaqHWX 9D9M9BTOB DpOBOAKDOCb RBMB B DpB6DIIlK9HIIB, xorna UOT9pB 

saeprKH He yqBTbiBBIOTCB. nn!l 6onbmeA qacTH Slll9PHWX nepeXOAOB 0 HHT9HCHBHO BayqaeMWX B 

HBCTOHR!99 Bp9MR, STO npB6DIIlK9HB9 RBDSI9TCSI AOCTB.Toqao XOpomBMo 

OnaaKO B ll8.DbH9AmeM MOJK9T OKB38.TbCH aeo6XOABMbiM OTKH3HTbCSI OT STOro npH6nBJK9-

HHHo )l<enaTeDbao nosTOMY o6o6mKTb nonyqeaawe peayDbTBTW aa STOT cny~aA. BwnonHSITb 

nporpaMMY C DOMOR!b!O M9TOA8. 0 BCDODb30BBHHOro B qacTH I, ae DpOCT0 0 noaTOMy Mbl ne­

peAaeM 31l9Cb K HHOMY npeaCTBBD9HKIO MHTpaqawX 9D9M9HTOB - Op6KTBDbHOMYo 

§ 1. Op6aTanblloe npeacTaeneBKe MBTpaqablx aneMeHTOB 

PaccMOTpHM caaqana aaa6 onee npocToA cnyqaA,KorAa pacceBRBe BBnK9TCB peaeplj>op­

AOBCKBM. nnSI onpeneneHHOCTB orpaaaqaMCSI AKBrOHBDbHblM M8.TpBqHblM 9D9M9HTOM KYDOBOB­

CKOro eoa6yJKAeaaa E2 - nepexona. 

Ha I (eM. (24),(26)) cneAyeT, qTo 

-3 
M f, f ( Kyn ) = 

dr 

(I) 

npeo6paayeM BHTerpan, BXOASIRIBA B lj>opMyny ( 1): 

3 
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3.uecb I ~.o - H3BeCTIIblll KY110 HOBCKHli o p6HT8 .1lbllbl li HHTerpan .lln ll 

(2) 

(3) 

( 4) 

ll = 0, ~ = 0. 

n el!CTBHTenbHO, COOTHOIU9BRSI ( 3) CBII3aHbl C napaMeTp B'I9CKHM npen CTaBn9 HH9M KYTIOHOB-

CKO il o p6HTbl ( ranep60nbr), 9KCTpBCRTeT KOTOpoli panes 
min 

, a p accTOIIHRe s a u 6onbruero 

c6nu JKeHHII r = 2 a • 

~OpMyna (4) SIBn!le TCR 'laCTHblM c nyqaeM 6onee o6mero COOTHOIU9HHII, cnpa &e.ll.lliiBOf'O 

n n11 nepexo.ua npouaBOn haoli MynhTHnonhBOCTB A : 

-CA+tl 

Mf, f ( Ky.:t 

A-~ 
k 

) = ---,-lA 
4'1" , 0 

(5) 

B paMKBX op6aTanbsoro npencTasneHBB nerJ<o y'I.BT~BaeTCR n oTepB aaeprBB B oTnR'!ae OT 

syn11 npoeKUBH #l nepenasaeMoro MOMenTa: 
A-~ 

- c A+IJ k 
Mf , f+ ll ( Kyn ) - ~ ! A. Il ( Ky n ), 

A "" 
1>.." ( JCyn ) = 2k~ f drcos [i ll </>(t ) + iwt (r ) l 

k min X II 
•- r F ( kr) 

( 6) 

rue 

F ( kr) - F I ( p) = /- 2>Jp-f(f+l) . 

11 
¢ (t) = 2 

f (f+l ) +'IP 
arctg ,., 

f ( F 
1 

(p ) ] 
( 7) 

4 

t 
l 

I 

t( r ) = 
2E 

W= 6 E/ b 

~ 

[ F r (p) 

- tJBCTO 
-(A + 1 ) 

M f , f + ll ( xyn ), onpe.uene nnb 

I A, ll {Ityn ) c o'leHb Bbtc oKoli TO 'I 

qeHHbiMB K.B8HT OBO - MeX8HHtJeCKHM 

B narneM cny'!ae n x TO'IIIOCTb 6y.ue 

nec HTKa M, w KBa3HKnaccHqecx.oe n 

~OpMyn~ (6) B (7) yK83 hi B 

n e u H e .D.nR M 8TpB 'lHbiX MeMeHTOB 

na 6btTb cymecTaenllo ll, noc KOnhJ<; 

np11 ManbiX n piiUenbRbiX napaMeTpl 

flpll SlnepHOM MeX8883Me BO< 

BbiM BBn!leTCSI p83nOJKeBRe ( CM. 

CTBBneHRe nng N8TpR~RNX 3neMeE 

/3/ 
3oM: 

2 (I) 
lA.p (ll.n)Q2k f bA( 

~-· h 

3nech ljlyHJ<URB F(kr ) ¢(kt ) 

ll.ll9 pHb1X Clln na OTBOCHTenbHOe .ll 

Ecnn Kna cca'IBCKBSI To'!Xa noBOpo 

9TCSI pe3ep$op.llOBCK09 p8CCeSIBB9 

.nMee w B~pBJKeS11B (7). EciUI TO' 

-·· c an,T.e, r <Ro +h , TO 

aa Sl.llepsow (a ) nnB s a Kynosr 

F ( p ) - I 

- t. 
f:(p) - [ t2+f(h1j% ql 

t(p) = -



) -~ 
_)] 

n llJill ,. = 0, 

(2) 

(3) 

(4) 

( = o. 
~ npencTasneaaeM xynoaos­

a paccTOHHae aaa6onbtuero 

COOTHOIDeHHH, cnpa&eanHBOro 

(5) 

TCpB 3HCprBB H OTJIH'IHC OT 

) , 

(6) 

( 7) 

I 
f 

t( r) ~ 
2E 

- '18CTOT8 nepeXO,Il8, 3B8'1CHH!I M8TpH'IHbiX 3 JICMCHTOS 
-(>.+ t l 

M f, f + p (xyn), ODpC.IlCJ1CHHbtX DOCpC,IlC TBOM KJ18C CH'ICCKHX op6BTBJlbHbiX HHTerpan oB 

I A,p (xyn) c O'ICHh B b!COKOI1 T O'IHOCTblO ( JJNIH DpoUCH TB) COBDB.IlBIOT C 3HB'ICHHHMH, DODY­

'ICHHbtMU KBBHTOBO-MexaaaqecxaM nyTeM yJKe n pa yMe peBHbi X sena'IJia ax 
1J " 

/2/ 
(.3 - 5) 

B aatu eM cnyqae ax TO'IHOCTb 6yneT e me 6onbtue l1 , noc xon hxy 1J f p8BHbl HCCIODbiUII" 

necsrTK8M1 11 KBa3BxnaccHqecw:oe npB6nii>KeH.Re CT8HOBHTCSI eme nyllm e. 

<l>opMym>i ( 6) a ( 7) yxaaht BBIOT, xaxuM o6pa3oM M O JKBO BB<>CTR op6uTanhaoe n pellCT a B­

n e aae llJill MBTPR'<BbiX 3J1eMeHTOB l!Jlepuoro MexaHB3M8, B :>TO M cnyqa e po1lh RCK a>KeHJI Ii .lOnltl­

ua 6btTh cymecTBerutoli, DOCKOJlhKY liQCpBblli MCX8BH3 M B036yJKllCBH H peamt3 yeTCH 31j!¢eKTR B B O 

llp R M8Jlb1X DpauenhHbiX nap8MCTp8X1 COOT&eTCT8YIOII1BX K BCllTCJlbHOMY C'TOJIXROBeH1110, 

n pu !lllCpHOM MCX8HB3M9 B036y>Kll9BB!I COCTOliBHli OllHO'I8CTH'IHOrO TRUll S CC bM8 DOJ193 -

. /1/ 
BbtM B&n!leTCH p83noJO<eaae ( CM. 1 0 'lllCTh ) JliiR DOTCBURana IOxaBbl, Op6aTal!httoe npell-

CTaaneaae llJlB M8TpH'IRbiX 3JICMCBTOS B 3TOM CJIY'IllC MOJKnO OllpeJlCJIBTb CJ1CllYIOII1BM o6pa­

/3/ 
30M! 

IAoft ( Sl.ll ) ~ 2k 
2 f h~> (iar) cos[ip¢(kr) + icut(kr)] rdr 

•"'
1

" [F(kr ) ] 
(8) 

3QeCb tjlyHt<UBB F(kr) ¢(kr) a t(kr) llOJI>t<Hbl onpeQenRThCH c y'leToM BnBBttHH 

!lllCpBbiX CIIJI Hll OTHOCHTeJib&Oe llBlllKCHBC, 8 p83Hbl X CJIY'IllHX 088 BMCIOT p83JlH'IHblli BRll, 

Ecna KD8CCR'IeCK8B TO'IK8 DOBOpoTa pacnonoJKeaa 8 o6na CTB r mla > Ro ... A To peanBay-

CTCR peaeptjlopllOSCKOe paCCC!IBlle, Op6RT8 BBJI!ICTCB KYJIOHOBCKOII 8 llJlH yxa388Hb1X tjlyRXUllft 

uMeeM BblpBJKeBliB (7). Ecna TO'!Ia noBOpoTa pacnonoJKeaa 8 o6naCT ll QelicTBRH Bllepablx 

-·· can , T . e . r < Ro + I'J. , TO 3TH tjlywtUBB B 38BHCBMOCTB OT MeCTODOJIOli<9HB!I 'lllCTJIIIbl -

BB !lllCpHOM (a) BnB Hll KYJIOHOBCKOM (6) Y'<llCTKe TpaeKTOpHR - ODJICbiBBJOTC!I tjlopWJJI8MH 

2qp + t
2 
-l(l+ 1), 

l(p ) = - "- I[ F (p)] llo + 
2Ep 0 

5 

!!. "* [pFn (p)] -•+pp 
•• - t. ---------, 

t,rr<ht )-r lf +tJls 
I I 

(Oa) 
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¢ (p ) -

F ( p ) • · F 1 (p ) , 

f(f + 1)+'1 p' 
arctg 91 

f[F 
1 

(p')] 
- arc tg 

f (f+ 1)+'1P 

K 
fLF I (p)] 

+ 

'P 'I p [ f ( f + 1) - f. (f.+ 1 >H II 
+ [ t 2 -f(f + 1) 1 91 

In 
'I'P'+ f(f+ l) -l[ e-l'{f+ 1)} F 1 (p1

) I* 

t(p) = _h_\F
1 

(p)-F
1 

(p')]K + 
2E 

7J In 

K 
[F I (p)] +p- 'I 

[ FI (p')K+p ' -'1 

+ 1._ [ F t (p')] K + 
p 

q 

-:•r p • 

In [p F I (p')] K +p'- 'I 

lp[f (f +1)- f,(f,+1)]1 ~ 

+ 

I. 

(96) 

nnn HAAJOCTp8UHH BAHBHHB HCK8JKeHHB op6HTbl H8 B9AH'IHHY M8TpH'IHOrO aneMeHT 8 .&a 

16 20t 
CTp,9 npa»eAeJJa Ta6nana. Pac'leT »bmonueu AAB pacceauaa 0 111.1 Bi n pa aaeprHR 140 Mal!. 

e, = n. r k a 89) A = 2. MbJ BRAHM, q •ro 12,1' ( HJl) sec&Ma can&Ho !303-

paCT8eT TIO Cp8BH9HRIO CO CBOHM 3H8'19HH9M 0 !IOAy'leHHblM B UpH6ABlKeHHH pe3eJl'PopAOBCKHX 

op6HT, 3TO o6CTOBT9nbCTBO nerKO TIOHBTh , e c nH Y'<9CTh ¢QpMy TpaeKTOpHA, !IpoXOABDlHX B 

3oHe AeAcT»HB auepHbiX can , Ha puc. 1 npen c T aaneHbJ aTH TpaeKTopHH, KpHBIUI c HHA9KCOM 

f a 77 H306palK89T Bbl'IHCneHHYIO TpaeKTOpHIO C yqeTOM BA9pHoro B38BM 01l9ACTBHB, nyHK­

THpOM 0603H8'19H8 Tp89KTOpHB, Bbl'IBCn9HH8!1 6e3 TaKOrO yqeTa, 

TaK KSK a nepaoM cnyqae 'laCTHna npoxoAHT 3H8'lHTenhHO 6on&lliHA nyTh a6na3B BApa, 

(I) 
A - rapMoHHKa noTeHnRana h A (iar) - aKcnoHeHIIaanhHO 38BBCHT oT r , T o acHo, a 

'ITO M8TpH'1Hb!H aneMei!T AOnJKell pe3KO B03pacTH, 

CTaROBHTCB BCI!b!M T BKJKe n TOT ~aKT, rro~eMy MaTpH'IRble aneMeRTbl npu KynoaoacKoM 

Mex aRB3Me ao36ylt<lleRHR Mano B3M9HBJOTCB B p e3ynhTaTe yqeTa acKaJKeaaA. Orrepa Top !303-

MYDl9HHB K y n OROBCKBM noneM BBnneTCB cna60H ~YRKnHeA OT • H HCK8lK9HHblA Y'<8CTOK 

BBnReTCB Manoil 'l8CTh!O AnHHbl TpaeKTOpHH, llFlJODl9il r n aBHblH BKA8A, 

nna MaTpH'IHblX aneMeHTOB, COOTB9TCTBYIODlHX B036ylKil8HHIO COCTOBBBil KOnneKTRBROrO 

THfi8 ( pOT8!IBOHHb!9 B BH6paUHOHHbl9 n e peXOAbt) HMeeM: 

.. 2 

M •• (srJl)= 1 f£ au d 
<.,L+I' kT I-- t 

o a R o 

_1_jdrr~ cos[il'¢(kr)+iwt(kr)] 

2k , min c1R 0 [ F (k r )] 91 
• (10) 

TaK KaK (au I a R 0 ) BBnBeTCll npoB3BOAH 'Oii OT onTH'IeCKoro rroTei!UBana, OTnH'IBOrO OT 

min 
uynB TOIU>KO B o6naCTR r < R

0 
+ /)., TO B Ka'I9CTBe ljJyHKURH F (kr), </J (kr) t (kr ·) 

cnenyeT npHHBTh BblpaJKeuza (9a), 

6 

I......__ 

§2, Ynpomeaae BBAa MaT 

MaTpB'<Hbte ane MeHT bi Kyn 

3To o6ycnosneHO AAHHHOAeACTBY 

paCCTOSIHHeM. 

B cnyqae sutepaoro MexauJ 

Ka3aTh aTo, paccMoTpBM Bena'<• 

no», 3Ta BBI!H'IHH8 x apaKT9pB3Y 

"'t .. 0 1 CTOnKHOBeHHe HOCKT 

ART B YCAOBBBX 8AB868TH'IHOCTB 

noc KOAhKY x apaKTepHb!H M 

B38BMOAeAcTBBe, paBeH • ·R0 +l 

(w t 

B cnyqae BAepuoro MexaHJ 

(wt) •w/Vv 
BA 

, 0TH0lli9HH9 

OTcJOAa acao, '<TO B036yJK. 

B npa6nRJKeHHH S1Jlp8 1 T.e. B Bbl: 

peHHH B036yJKAeHHB ypOB•seA C 

AHanorH'IHO MOlKHO noKa3a 

( J0) MOJK.HO He Y'IHTb!BaTh, neA 

pa3oaauubtA pallzycoM-BeKTOpoM 

BllepRbiX can Man, HcKnJO'Iei!Be~ 

TaKHX op6HT B C9'19HH8 HH'ITOlKI 

rrpaKTH'I9CKB nonaoe rrornomeae< 

JKRTena, ~ ( ijL ¢ ) Mana anH 

ceqeJJBB, CneAoBaTenhJJo, MaTpl 

npoCThJM Mf,f (srJl)• KaK aTo 

3aM9BOII, COCT8BRT " 1 0%, 

TaKHM o6pa3oM, 3aAa'<a o 

HO BOnBOBbiM ljJyRKUHBM OTBOCB1 

ao ynpomesa. BonhlllaB qacTh y 

lK911BB, a T8KlK9 MaAOCTblO HOHJ 

BecTB oneHKY OlliB6KB, CBB3al!ll( 

BeynpyroM pacceBHRH C!IOlKBbiX 

meA MOllenB Allll OnBC811RB OCHO 



+ (96) 

,_ '1 l . 
(f,+l}]l ~ 
H'!RHY MaTpH'!HOro M9M98Ta .aa 

o16 
aa Bi 

20
' npa aaeprau 140 M3a 

2.p. ( R.ll ) B9CbM8 CJinbRO B03-

B npa6nRJK9HHB peaep¢opAOBCKRX 

)pMy TpaeKTOpBil, npoXOAHmRX B 

r TpaeJtTopaa, KpaBaH c BHA9KCOM 

!Aepaoro B3aHMOAeiiCTBBH, nyaK-

re T a. 

!nbHO 6on&IIIRll nyTb B6UH3R HApa, 

anhH O 38BHCHT OT t T O SICHO, 

!'!Hhle 3neM6BThl npH KynOHOBCKOM 

y'!eTa RCK aJKeaall, OnepaTop soa-

lT • H RCKaJKeBBhlll y'!aCTOK 

hlil BKnaA, 

JKA9HHIO COCTOSIBHll KOnneKTRBROro 

p.¢(kr) + iw t (kr)] 

[ F(kr)]); 
• ( 10) 

'oro noTeaneana, oTnHqHoro OT 

·aKARII .F (kr), </J (kr) 

;.. 

§2, Ynpomeaae BHAa MaTpR'!Hhlx aneMeHToB AnH HAepaoro MexaaBaMa soa6y~eaaH 

MaTpB'!Hhie ane MeHThi KynoaoBcKoro soa6yJKA9HBH cymec Tseaao aasacsrT oT p. a "' • 

8TO o6ycnosneHO AnHHHOA9liCTBYIOmBM x apaKTepoM KynOHOBCitHX can, cna6o M9HRIOmHXCH c 

paCCTORHReM. 

B cnyqae HAepaoro MexaaaaMa soa6y~eauH cuTyanusr aaMeTao MeusreTcH, 'hol5hi H·J -

Ka3aTb 3TO, paCCMOTpHM BenH'IBIIY (<) ! , BXOAHmyiO B onpeAeneuae o pl5uTanbHhiX aaTerpa-

nos, 8Ta BWIH'!HHa xapaKTepaayeT cTeneab SAHal5aTH'!HOCTR CTonxaoseaaH HAep, Ecna 

, cTonKHOBeHBe aocaT xapaKTep yAapa. Ecna "'t >> 1 , TO noa15y~eaae npoac xo -

ART B ycnOBHHX aAHaOaTR'!HOCTR R BenH '!HHa MaTpH'!HOrO 3neMeHTa p93KO naAaeT. 

noc KOUbKY x apaKTepHblft MaCIIITa6 paCCTOHHHH, Ha KOTOpoM cyme CTB9HHO KynOHOBCKOe 

B3aRMOA9l!CTBHe, paBeH w ·R0 +Ll, TO 

("' t) Kyn npa LlE ~3 Mas , 

B cnyqae !!Aepaoro MexaHH3Ma 3TO paCCTOHHHe 3Ha'!HTenbHO M9Bbiii9 - 6 • no3TOMy 

0TROIII9HH9 3TRX BenH'!HH paBHO npa6nR3HT9nbHO ( {<l t ) Kyn /({<l t) HA ~ 5. 

0TCIOAa HCBO, 'ITO B036yJKA9BH9 C UOMOmbiO HAepaoro M9X8HR3Ma MOJKBO Bhl'!HCnHTb 

B npa6nRJK9HHR HApa, T,e, B BbipaJKeHHHX THna (8) H ( 10) nonoJKHTb (<) • 0, npa paCCMOT­

p9HRR soa6yJKA8HRH ypoB'aell c 6 E w I M 3B OIIIH6Ka cocTaBHT ae 6onee 3%. 

AaanorH'IHO MOJKao noKaaaT&, 'ITO B nepBOM npa6naJKeaaa p. B <!>opMynax (8) a 

( 10) MOlKBO H9 Y'!HTbiBaTb, nel!CTBHTenbBO, H3 pRC, I BHAHO, 'ITO yron </J (kr) (yron, 0 6 -

pa30BaBRbi ll paAHYCOM-B9!tTOpoM r C OCbiO CHMM9TpRH TpaeBTOpHH) B o6naCTH A6l!CTBHH 

HAepBhiX can Man. HcKniO'!eaaeM HBnHeTcH paase 'ITO c nyqall c t - t 
1 

TaKHX op6HT B Ce'!eRRe BH'!TOJK9H 0 OOCKOnbKY B 3TOl! 30He 3Ha'!9B8ll 

, 0AHaKO BKnaA 

peanaayeTcH 

npaKTR'!9CKR nonaoe nornomeaae. TaKHM o6paaoM, nonpaaKa, csHaaaaa>~ c aanaqaeM MHo-

JKHTenH, c.cp ( ilL¢ ) Mana AnH 6onbiiiHBCTBa TpaeKTOpal!, A8IOmHX cymecTB9HHhlll BKn8A B 

ce'!eBHH, CneAoBaTen&ao, MaTpH'!Bhlll aneMeBT M f.f + P. (g.o) MOJKHO 3aMeBHTb 6onee 

npoCThiM M f,f ( 9 .o), KaK 3TO cneAyeT H3 Ta6nanhi I, OIIIH6Ka, o6ycnoBJieaaasr TaKoll 

aaMeaoll, cocTaBRT - I 0%. 

TaKaM o6paaoM, aaAa'!a o Bhl'!Hcneaaa MaTpH'!Bhlx aneMeBTOB aeynpyroro pacceHaasr 

no BOnROBhlM <i>YRKOHHM OTBOCBTenbROro ABHJK6BHH CTanKHBaiOmHXCH HAep MOJKeT 6biTb CHnh­

HO ynpomeaa, Bon&maH '!aCTb ynpomeaall o6ycnosneaa KBaaaKnaccaqecKHM xapaJtTepoM ABH­

JKeaag, a TaKJKe ManocT&IO nonpaoox aa nOTepa aaepraa, np11 aToM sec&Ma aeTpyAao npo­

secTH oneaKy oma6xa, CBHaaaaoll c TeM ana BBbiM npa6naJKeaaeM. TeM caMhiM aaAa'!a o 

aeynpyroM p8CC6HBBH CnOJKBbiX HA9p B npRHDHne CBOARTCH B Bbi6opy aaa6onee nOAXOAR-

mel! MOAena An>l OflHC8BHH OCROBBOro H B036yJKAeRBbiX COCTOHRHll HAep, 

7 
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PyJtonBCb nocTynB114 & R3.D.4T91lbCUA OT.D.91l 
11 asrycTa 1965 r. 

8 

KynonoBCKile op 

'&'·f" 2;2 2;0 

77 0,4746(-5) 0,5061(· 

78 0,4223(-5) 0,4503(-

79 o,3758(-5) 0,4007(-

80 O,J34J(-5) o,J564(-

81 02974(-5) o,3170(· 

82 0,2645(-5) 0,2820(· 

83 0,2352(-5) o, 2507( 

84 0,2091(-5) 0,2229( 

85 0,1859(-5) 0,1981( 

86 0,1652(-5) 0,1761( 

87 0,1469(-5) 0,1565( 

88 o,D05(-5) O,lJ91( 

89 0,1160(-5) 0,12J6( 

Ilpi!lleqanlle : o6o3naqen:~~e 



, P- 283 I , .Lly6xa, 1965. 

BT9p, Jle<Popw:AJtiiK ATOWHhiX 11,!19p, 

Hn, Mocua, 1958, 

'-2030, .Lly6xa, 1965. 

TynHna B H3,!1AT&nbCJtlll OT,!l&n 

ABrycTa 1965 r, 

~---c 

Ta6Jmya 

I\ynonoBCKHe op6HTbl YlCKaZeH!lbl e Op(h!Tbl 

'!X·f" 2;2 2;0 2.;-2 2;2 2,0 2;-2 

77 0,4746(-5) 0,5061(-5) 0,4745(-5) 0,8514(-5) 0,1825(-4) 0,2172(-4) 

78 0,4223(-5) 0,4503(-5) 0,4223(-5) 0,6976(-5) 0,1054(-4) 0,1175(-4) 

79 o,3758(-5) 0,4007(-5) 0,3758(-5) 0,55.22(-5) 0,7439(-5) 0,8082(-5) 

80 o,3343(-5) 0,3564(-5) o,3343(-5) 0,4488(-5) 0,5659(-5) 0,6051(.-5) 

81 02974(-5) 0,3170(-5) 0,2973(-5) 0,3725(-5) 0,4488(-5) 0,4743(-5) 

82 0,2645(-5) 0,2820(-5) 0,2645(-5) 0,3142(-5) 0,3657(-5) 0,3830(-5) 

83 0,2352(-5) 0,2507(-5) 0,2352(-5) 0,2680(-5) o,3037(-5) 0,3152(-5) 

84 0,2091(-5) 0,2229(-5) 0,2091(-5) 0,2305(-5) 0,2559(-4) 0,2646(-5) 

85 0,1859(-5) 0,1981(-5) 0,1859(-5) 0,1923(-5) 0,2180(-5) 0,2345(-5) 

86 0,1652(-'5) 0,1761(-5) 0,1652(-5) 0,1726(-5) 0,1872(-5) 0,1927(-5 ) 

87 0,1469(-5) 0,1565(-5) 0,1469(-5) 0,1490(-5) 0,1690(-5) 0,1666(-5) 

88 0,1305(-5) 0,1391(-5) 0,1305(-5) 0,1310(-5) 0,1502(-5) 0,1454(-5) 

89 0,1160(-5) 0,1236(-5) 0,1160(-5) 0,1161(-5) 0,1238(-5 ) 0,1161(-5) 

------------------------------------------------

ITpuue'<laHHe: o6o3Ha'<!eHHe (- n) 
-n 

03Ha'<!a' .c, 'ITO ,n.a.HHoe '<IHCJIO Ha~o YMHOJmTb Ha IO • 


